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CopeprxaHue

Lenu v 3agaun 0CBOEHHUS TACLIATIIMHBI

[TepeueHb TIAHUPYEMBIX Pe3y/IbTaTOB 00YUYeHUsI 110 AUCLUTTHE
(MOZy/r0), COOTHECEHHBIX C IJIAaHUPYEeMbIMU pe3yJIbTaTaMU OCBOEHHUS
oOpa3oBare/ibHO MTPOTrpaMMbl

MecTo aucturiuHbl (Mofy/isi) B cTpykType OITOIT

CopepkaHue AUCLUTUIMHBI (MOAY/IsT), CTPYKTYPHUPOBAHHOE T10 TeMaM
(pa3zmenam) c ykazaHueM OTBeZleHHOTO Ha HUX KOJIMYeCcTBa
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[MTepeueHb yueOHO-METOMUECKOTO 0OeCIeueHus Jjisi CaMOCTOSITE/TbHOM
paboThI 00yUarOIIUXCS 110 JUCLIUTIIMHE (MO/IYJI0)
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1. IMenu 1 3aauM 0CBOEHMS JUCLMIIIUHBL.

enu ocBOeHUs JUCLUIIIMHBI:

- manbHeHIee pa3BUTHe MHOSI3BIYHON KOMITETEHI[UH, HEOOXOAMMOM [isi KOPPEKTHOTO
pellieHUsi KOMMYHUKAaTUBHBIX 33/lau B pa3/IMUHBIX CHUTYal[UsIX MPodecCOHATBHOTO OOIIeHus,
dbopMrpOBaHUe COLIMOKY/IbTYPHOM KOMITeTEHI[WH;

- JanpHeliee (hYOPMUPOBaHWE Y MAaruCTPAHTOB YMEHUsI CaMOCTOSITeJIbHO TIpHOOpeTaTh
3HaHUs [Jis OCYIIeCTB/IeHHUs TIPOdheCcCHOHATLHOM KOMMYHHUKAI[MK Ha MHOCTPAHHOM $I3bIKe.

3agaum:

- moJiep>kaHue paHee TIPUOOpPeTeHHBIX HABBIKOB M YMEHH WHOSI3LIUHOTO OOIIeHUs U UX
WCTIONb30BaHUsI KakK 0a3bl [yii  pa3BUTHS KOMMYHHMKATHBHOM KOMITETeHIIMH B cdepe
npodeCcCUOHA/ILHOM ZiesiTeTbHOCTH;

- pa3BUTHE yMeHW{ aHHOTHUPOBAHWS, COCTaBJeHWs TUlaHA WIA Te3WUCOB OyayIiero
BBICTYTIJIEHUSI.

2. IlepeueHp IUIAaHHPYeMBIX Pe3y/JbTaTOB OOyUYeHHsS MO [JUCHHIUIMHE (MOJY/IIO),
COOTHEeCEeHHBIX C IVIAHHPYEeMbIMH pe3y/IbTaTaMH 0CBOeHHs 00pa3oBaTe/IbHOU NMPOrpPaMMBbI.

TIporecc U3yueHHs JUCLMIUIMHBI «IHOCTPAHHBINA A3LIK» HAMpaBieH Ha (JOPMUPOBaHKE
C]Ie'qu'OH_H/IX KOMHeTeHI_[I/Iﬁ B COOTBeTCTBUU C (DFOC 110 AaHHOMy HaHpaBJIeHI/II-O MNoAroTOBKHU
04.04.01 «Xumus»

I'pynna kommnereHui Kop
Kareropusi KomnereHIjui

YHuBepcabHbIe KommyHukarys YK-4

B pe3ysibTaTe 0CBOEHHS JUCLIMTUIMHBI 00y UarOIHICS 10/DKEH:



Kopg komneTeHmu

Koa n HanMeHOBaHMe
VH/JIMKaTopa KOMIIeTeHL[UU

Pe3ysbTaThl 00yUeHus
TI0 IUCIATIIAHE

YK-4

CrniocobeH  TIpUMEHSITh
COBpeMeHHbIe
KOMMYHHKaTUBHbI®
TEXHOJOTMH, B  TOM
qucie Ha
MHOCTPAHHOM(bIX)
s13bIKe(ax), ISt
aKazieMHU4eCcKoro U
npogecCroHaTbHOT0
B3aUMO/IeNCTBUS

YK-4.1

3HaeT npueMsbl

3¢ PeKTUBHOIO yyacTusi B
aKaZieMUYeCKUX U
npogeCcCUOHa/IbHbIX
JUCKYCCHSIX

3HaTb: OCHOBHBIE COBpeMEHHbIe
KOMMYHUKATHBHbBI€ TEXHOJIOTHH, B
TOM 4KC/ie Ha MHOCTPAHHOM A3bIKE,
HCIOoJIb3yeMble€ B dKaJeMHUUYE€CKOM H

ripogecCOHaIbHOM

B3aUMO/IeICTBUY; (hakTopbI
yJlyulleHust KOMMYHUKaL1H,
COBpeMeHHbIe cpeAcTBa
VMH(pOpMaL[MOHHO-

KOMMYHHUKaLJMOHHBIX TEXHOJIOTHH.
Ymern: IrPaMOTHO, [IOCTYITHO
u3jaraTh nipo¢ecCUOHATBHYIO
MH(pOpMaLHIo, 1Ipe/CTaB/IsATh
pe3y/nbTaThl  akafleMU4yeCKol U
npodeCCUOHATBHON  JieaTellbHOCTU
Ha pa3/InYHbIX Ty O/TMUHBIX
MepONpUATHSX; WCTI0/Ib30BaTh

COBpeMeHHbIe CrIocoObl 001IeHrsT Ha
PYCCKOM Y MHOCTPAaHHOM $I3bIKax /I
OCYyLL|eCTB/IeHUS YCIeIHOU
KOMMYHHUKallii Ha  o0meM U
1po¢eCcCHOHAILHOM YPOBHSIX.

Bnapgern: HaBbIKaMU
apryMeHTHMPOBaHHO u
KOHCTPYKTMBHO OTCTauvBaTb CBOU
MO3ULMY U UJeU B aKaZleMAUeCKUX U
npoecCHoOHaNbHBIX AUCKYCCUSIX Ha
roCyZapCTBeHHOM s3bike PD 1 B TOM

yycie Ha WHOCTPAHHOM  SI3BIKE;
TeXHOJIOTHei TOCTPOEHHUS
5Q¢deKTUBHOM KOMMYHHUKAL[Ud B
OpraHu3aluy; repezauen

npodeccroHanbHOM HMHGOpPMaLK B
VMH(pOpMaLMOHHO-
Te/IeKOMMYHHUKaLIMOHHbIX ceTsix;
UICII0/Ib30BaHUEM COBpPEeMEeHHbBIX
CpeJiCTB rMH(MOpPMaLMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.




YK-4.2

YMeeT nucarh,
OCYI[ECTBJISITh MMChMEeHHBIH
TepeBo/ U pelakTUPOBaHUe
Pa3/INYHBIX aKa/leMHUYeCKUX
TekcToB (pecdepaToB, 3cce,
0030poB, cTarel 1 T.J.)

3HaTb: OCHOBHBIE COBpEMeHHbIe
KOMMYHUKaTUBHbIe TEXHOJIOTUH, B
TOM YMCJ/Ie Ha WHOCTPaHHOM S$I3bIKe,
UCTIO/b3yeMble B aKaJeMUYecKoM U

ripoceccrUoHaTLHOM
B3aKMMO/|e}ICTBUY; (hakTopbI
yJIyullIeHUst KOMMYHUKaI[1H,
COBpeMeHHbIe cpeAcTBa
rvH(OpMaI[OHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH.
YMmers: rPaMOTHO,  [JOCTYITHO
v3JaraTh rpodeccroHaIbHYH0
MH(pOpMaLHIo, NpeJCTaB/IsATh

pe3y/ibTaTbl  aKaJeMU4yecKol U
rpodecCHoHaLHOU  IesITeJTbHOCTH
Ha Pa3IMUHBIX My OIMYHBIX
MepOTPUSTUSIX; WCII0/1b30BaTh
CcoBpeMeHHbIe CTIOCOObI 00IIeH s Ha
PYCCKOM U MHOCTPAHHOM SI3bIKaX JJist
OCYIIeCTBIeHUS YCIeITHOM
KOMMYHHUKAallMi Ha  oO0meM U
rpodeCcCMOHa/IbLHOM YPOBHSIX.

Bnagern: HaBbIKaMU
apryMeHTHPOBAHHO U
KOHCTPYKTHUBHO OTCTavMBaTh CBOU
MO3ULIMU U UJleU B aKaJleMUUeCKUX 1
npoecCHOHANBLHBIX AUCKYCCUSIX Ha
roCyZapCTBeHHOM s3bike PD 1 B TOM
yKrc/ie Ha WHOCTPAHHOM  SI3bIKeE;

TeXHOJIOTUel TOCTPOEeHUs
3bdeKTUBHON KOMMYHHKALlUA B
opraHu3aluy; riepeziaueit

nipodeccroHanbHOM MHGOpMaLUK B
vH(OpMal[OHHO-
Te/IeKOMMYHHUKALIMOHHBIX ceTsx;
WCTIO/Tb30BaHUEM COBpPEeMEeHHbBIX
CpeJfCTB rH(OpMaLMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.




YK-4.3

BiafieeT HaBbIKaMu
ripe/iCTaBeHUs
pe3y/ibTaToB
aKaZieMUuecKou 1
ripoecCMOHa/IbLHOM
JlesTeJ;TbHOCTH Ha
Pa3UUHBIX HAYYHbIX
MepOTPUSTUSIX, BK/TFOUast
MeXXIyHapOAHbIe

3HaTb: OCHOBHBIE COBpEMeHHbIe
KOMMYHUKaTUBHbIe TEXHOJIOTHUH, B
TOM UMCJ/Ie Ha UHOCTPAaHHOM $I3bIKe,
WCTIOJIb3yeMble B aKaZleMUUeCcKOM U
ripoceccrUoHaTLHOM
B3aUMO/IEUCTBUY;
yJIyullieHus
COBpeMeHHbIe
rvH(OpMaI[OHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH.
YMmers: rPaMOTHO,  [JOCTYITHO
v3JaraTh rpodeccroHaIbHYH0
vHbopMaluio, TIpe/ICTaB/ISTh
pe3y/ibTaTbl  aKaJeMU4yecKol U
rpodecCHoHaLHOU  IesITeJTbHOCTH
Ha Pa3IMUHBIX My OIMYHBIX
MepOTPUSTUSIX; WCTI0/Tb30BaTh
CcoBpeMeHHbIe CTIOCOObI 00IIeH s Ha
PYCCKOM U MHOCTPAHHOM SI3bIKaX JJist
OCYIIeCTBIeHUS YCIeITHOM
KOMMYHHUKAallMi Ha  oO0meM U
rpodeCcCMOHa/IbLHOM YPOBHSIX.
Bnagern: HaBbIKaMU
apryMeHTHPOBAHHO U
KOHCTPYKTHUBHO OTCTavMBaTh CBOU
MO3ULIMU U UJleU B aKaJleMUUeCKUX 1
npodeCCUOHABHBIX [JUCKYCCUSIX Ha
roCyZapCTBeHHOM s3bike PD 1 B TOM
yucie Ha WHOCTPAHHOM  S3bIKe;
TeXHOJIOTUel TOCTPOEeHUs
3bdeKTUBHON KOMMYHHKALlUA B
opraHu3aluy; riepeziaueit
nipodeccroHanbHOM MHGOpMaLUK B
vH(OpMal[OHHO-
TeJIeKOMMYHUKAI[MOHHBIX CeTsx;
WICTI0/Ib30BaHKEM COBpPEMEeHHBIX
CpeJfCTB rH(OpMaLMOHHO-
KOMMYHMKALIMOHHBIX TEXHOJIOTHH.

(akTOophI
KOMMYHUKALIH,
cpefcTBa

YK-4.4

CB0OOOJHO BOCITPUHUMAET,
aHA/IM3UPYeT U KPUTHUECKH

3HaTb: OCHOBHbIE COBpEMEHHbIE
KOMMYHHKATHBHbBIE TEXHOJIOTUH, B
TOM 4KC/ie Ha MHOCTPAHHOM A3LIKE,
HCII0/Ib3yeMble€ B adaKaJeMHUYE€CKOM H

OLleHMBaeT  YCTHYIO WU
ripoecCcroHaTLHOM
MTUCBEMEHHYIO JIeJIOBYIO o
B3alMO/IeNCTBUY; (hakTopbI
vH(OpMal[[I0 Ha PYCCKOM,
YTy dlleHust KOMMYHUKALUH,
POJTHOM U WHOCTPaHHOM (-
COBpeMeHHbIe cpeJiCTBa
bIX) f3bIKE (-ax).
rHGbOpPMaLMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.
YMmern: rpaMOTHO,  [JIOCTYITHO
v3/araTh rpoecCcroHaNbHY0
vHbOopMalluio, TIpe/ICTaB/ISTh




pe3y/nbTaThl  aKaZleMU4eckou U
npoeCcCUOHAILHOU  ZIeSITeJIbHOCTH
Ha pa3/INYHbIX 1y O/TMYHBIX
MepOIpPUSITUSIX; WCII0/1b30BaTh
COBpPEeMEeHHbIe CITOCOOBI OOIIeHUs Ha
PYCCKOM U MUHOCTPAHHOM SI3bIKaXx JJIsl
OCyLL|eCTB/IeHUs yCIelHOU
KOMMYHHUKallUi Ha  of0meM U
npogeCcCOHaTbHOM YPOBHSIX.
Bnapgetb: HaBbIKaMH
apryMeHTHPOBaHHO u
KOHCTPYKTMBHO OTCTavMBaTh CBOU
MO3ULIMY U U/ler B aKaJleMUUecKuXx 1
npoeCcCUOHANIBHBIX JUCKYCCUSX Ha
roCyZlapCTBEHHOM s3bIKe PP 1 B TOM
ylyc/ie Ha WHOCTPAaHHOM  SI3bIKE;
TeXHOJIOTHeN [IOCTPOEeHUs
3¢ }eKTUBHONM KOMMYHHUKAl[UM B
OpraHu3alyy; nepefauen
ripodeccuoHa/ibHOM WH(MOPMaIUK B
MH(POPMaLIMOHHO-
TeJIeKOMMYHUKaL[MOHHBIX CeTsIX;
VICTI0/b30BaHUEM COBpPEMEHHbBIX
CpeJCTB VMH(OpMaLMOHHO-
KOMMYHHUKAIJUOHHBIX TEXHOJIOTHM.

3. MecTo aucuunivHbl B crpykrype OIIOII.

IMuctyrivHa «/HOCTpaHHBIM SI3bIK» W3yuyaeTCs B paMKaxX 00si3aTenbHOM uactu Broka 1 1o
HarpaBieHuto 1oArotoBku 04.04.01 «Xwumusi». B cucreme oOyueHWs IO HarpaBIeHUIO
noarotoBku 04.04.01 «Heopranuyeckass XuMuUsi» JUCLUIIIMHA «VIHOCTpaHHBIN $I3bIK» TECHO
CBsI3aHa C MOC/IeAYHOIUMU JUCLIUIVIMHAMU:

1. HayuHo-uccnenoBaTebcKasi pabota

2. TexHoJiorMueckas IpakTHKa.

3. T'ocynapcTBeHHasi UTOroBasi aTTeCTaLusl.

4.  3ammWra BBITyCKHOW KBaMM(PUKALIMOHHOW pabOThI, BK/IIOUasi TIOATOTOBKY K TIPOLIeype

3alMTHI U MIPOLeAYPY 3alUThI.

OYHAS{A ®OPMA OBYUEHUA
4. Copep)xaHue JUCHUIUIMHBI, CTPYKTYPUPOBaHHOe MO TeMaM (pa3jesiaM) C yKa3aHHEM
OTBEe/ICHHOT'0 Ha HUX KO/IMYECTBA aKaleMHUYeCKHX WIN aCTPOHOMHYECKHX YacoB M BH/I0B
y4eOHBIX 3aHSTHIA.

4.1. CTpyKTypa AMCLUILIMHBL.



OO6r11ast TPYJ0EMKOCTb JUCIIMTIIMHBI TI0 JAHHOUM (hopMe 00ydeHus: COCTaBIsieT 6 3aUeTHBIX
eauHUL] (216 yaca).

dopma paboTs! obyuatomyxcs/Busibl yueOHbIX Tpys0eMKoCTb, 4acoB
3aHATUH Ne 1 Ne 2 Beero
cemecTpa cemecTpa
KoHTakTHas ayaguTopHas pabora 34 30 64
00yUyarIuxcs C mpenojaBarejieM
Jlexyuu (JI)
ITpakmuueckue 3anamus (113) 34 34
JlabopamopHble pabombl (JIP) 30 30
CamocTosaTebHas pabora: 74 42 116
Kypcogot#i mpoekT, KypcoBasi paboTa
CobecegoBaHue 10 10 20
TectupoBaHue 10 10 20
CaMocCTosITe/IbHO M3yUueHue paszesioB 54 22 76
KonTposb 36 36
Hroro: 216
4.2. CopeprxaHue pa3/jeioB JUCLUIIMHBI.
Ne HaumenoBanue pa3sgena Copeparme pasgena dopma TeKyllero
pasgena JUCLIMIIVHBI KOHTPOJIsI
Hypotheses, Theories | Pabota ¢ HayuHbIM TekcTOM 110 | TecTpoBaHUe
1 and Laws crieliaabHOCTH.  Review  of
grammar: BpemeHa rpynn Simple, | CobecefoBanue
Continuous Active Voice.
Dalton’s Atomic Theory | OcobenHoctu HarMcaHust 6
Hay4HOMU CTaTbU no | Cobeceroarue
2 orpe/ie/IeHHOU TeMaTHKe.
. . TectupoBaHue
Review of grammar: Simple,
Continuous Passive Voice.
The history of periodic | OcobenHoctn  Hamucanuss U | CobecefoBaHue
table repeBo/la aHHOTALMKU K Hay4YHOU
3 cratbe. Review of grammar: | TectupoBanue
Perfect, Perfect  Continuous
Active Voice.
The .World s greatest | pos o HAYUHBIM TEKCTOM IO CobeceoBaHue
4 chemist crenpanbHOCTH.  Review  of
. . TectupoBaHue
grammar: Passive Voice.
Oxygen: History & |Ilouck wu 00630p Hayunsix | CobecemoBaHue
5 Occurrence 1y O/TMKaIui. Review of
grammar: Infinitive, ero ¢popmsi u | TecTupoBanue
ynorpebieHue.




Hydrogen

CobeceoBaHue

Cneruduka paboThl co
6 cnoBapsmMu. Review of grammar:
. TectupoBaHue
Complex Subject.
The history of chemistry | CocraBnenne rioccapusi 10 | CobecenoBaHue
npo¢eCcCUOHATBEHO
7 OPHMEHTHPOBAHHON Tecrupoanue
TepMuHOJOoTMA.  Review  of
grammar: Complex Object.
The idea of the Atom PaboTa C HayuHbIM TeKCTOM MO | CobecesjoBaHHe
8 crielua/ibHOCTU.  Review  of
grammar: Non-finite forms of | TectrpoBanue
verb. Gerund.
4.3. Pa3pesbl AUCHMIUIMHBL, H3yyaemble B I cemectpe.
KosnuectBo yacos
No KoHTakTHasi paboTa 00yuaronmxcst
a;,- HanmeHnoBaHue paszesoB AyauTtopHas Bre-
P pabota ay/.
Jena Bcero pabota
JO| 113 | JIP CP
1 2 3 4 5 6 7
1 Hypotheses, Theories and Laws 26 3 18
2 Dalton’s Atomic Theory 26 3 18
3 | The history of periodic table 26 3 18
4 | The World’s greatest chemist 30 10 20
Hroro: 108 34 74
Pa3penbl JucHuIUIMHbI, H3ydyaeMmble Bo II cemectpe.
KonuuecTtBo yacos
No KoHTakTHasi paboTa 00yyaronmxcs
a;— HaumMmeHoBaHue paszenos AynutopHas Bue-
P pabora ay/.
Jena Bcero paboTa
J| 113 | JIP CP
1 2 3 4 5 6 7




5 Oxygen: History & Occurrence 12 6 10
6 | Hydrogen 14 8 10
- | The history of chemistry 14 3 11
g | The idea of the Atom 14 8 11
Hroro: 72+36 30 42
4.4. CamocTosiTe/IbHasA paboTa MaruCTPaHToOB.
HaumeHoBanue Tembl | Bua camocTosiTtenbHOM Kon-Bo Kog
JUCLUIIIMHBL WU BHEayJUTOPHOU PabOTEI 4acoB KOMITeTeHLINU(1)
paszena obyuaroiuxcs, B T.4. KCP
Hypotheses, Theories | IToaroroBka 6ersioro ureHus CobecomoBaH YK-4
and Laws HeDOJIBILIOro TeKCTa Ha ue
aHTJIUHCKOM sI3bIKe, oOparrjast 2
BHUMaHUWe Ha MpaBuJia UTeHusl, CamocrTositen
VHTOHALIUIO U PUTMUKY bHOE
npeJ/I0KeHuH. H3yueHue
(14)
TectupoBaHu
e (2)
Dalton’s Atomic | ®opmupoBaHUe CobecoioBaH YK-4
Theory crioBapsi NpogeCcCUOHaNbHBIX U ve (2)
Hay4HbIX CamocrosiTen
TepMUHOB. PaboTa ¢ Tectamu u bHOE
BOIIPOCaMHU /IJIsl CAMOTIPOBEPKH. H3yueHue
(14)
TectrpoBaHu
e (2)
The history of periodic | UreHue murepaTypbl CobecomoBaH YK-4
table ripoeccroHaNbHOM ve
HarpaB/IeHHOCTU U COCTaBJIeHHe 2)
pe3toMe TpochecCuoHaIbLHOT0 CamocrTositen
TeKCTa. bHOE
r3yyeHue
(14)
TectrpoBaHu
e (2
The World’s greatest | @opmMrpoBaHue CobecosioBaH YK-4
chemist croBapsi Npo)eCCUOHANbHBIX U ve
Hay4HbIX 3)
TepMUHOB. PaboTa ¢ Tectamu 1o | CamocrosiTen
3a/IaHHOM TeMaTUKe. bHOE
v3yyeHue
(14)
TecTtupoBanu

e (3)




Nroro 3a 1 cemectp: 74
Oxygen: History & | becena no nekcuueckum teMaM. | CobecomoBaH YK-4
Occurrence [ToaroroBKa K MOHOJIOTUYECKUM ve (4)
Y UAJIOTUYeCKUM CamocrTositen
BbICKAa3bIBaHUSIM. bHOE
u3syuenue (4)
TectupoBaHu
e (2)
Hydrogen becena no nekcnueckum TemaM. | CobecozioBaH YK-4
[ToAaroToBKa K MOHOJOTHUECKUM ue (4)
Y Ianoruyeckum Camocrositen
BbICKAa3bIBaHUSIM. bHOE
nsyuenue (4)
TecTrupoBanu
e (2
The history of | Becena no nekcuyeckum TemaM. | CobecozioBaH YK-4
chemistry [ToaroTOBKa K MOHOJIOTHYECKUM ve (4)
Y UaIOTUYeCcKuM Camocrositen
BBICKAa3bIBaHUSIM. bHOE
nsyuenue (5)
TecTupoBaHu
e (2)
The idea of the Atom | ®opmMupoBaHue CobecomoBaH YK-4
cioBapsi NpogeCcCUOHaNbHBIX U ve (4)
Hay4HbIX CamocrosiTen
TepMUHOB. PaboTa ¢ TecTam# 110 bHOE
3a/|JaHHOW TeMaTHKe. usydenue (5)
TectrpoBaHu
e (@
NToro 3a 2 cemectp: 42
4.5. JTaGopaTopHbIe 3aHATHSI.
JlabopaTopHble 3aHATHS He TIPe[yCMOTPeHbl Y4eOHbIM TI/IaHOM.
4.6. IIpakTUyeckue (ceMUHApPCKHUe) 3aHATHSA.
KomnuectBo
Ne 3aHsTHSA Ne paszena Tema
4yacoB
1 2 3 4
1 cemecTp
PaboTa c HayYHbIM TE€KCTOM TI0 CrieliManbHOCTH. becesa
o teMe: “Chemistry in everyday life”. Grammar:
1 1 Participle I u II u ocobeHHOCTH UX yroTpeb/ieHUs. 2
Bpemena rpynnSimple, Continuous Active Voice.




OcoOeHHOCTH  HANMCAHUSI HAyYHOM  CTaTbu  TIO
orpeziesieHHON TeMaTuke. becesa mo teme: “Difference
Between Organic and Inorganic Chemistry Electric
current”. Grammar: Bpemena rpynn Simple, Continuous
Passive Voice.

OcobeHHOCTH HaNWcaHWs W TiepeBojla aHHOTAL[UM K
HayuHoM crathe. Topic: “Half Life in Nuclear
Chemistry”.

Grammar: BpemeHa rpynn Perfect, Perfect Continuous
Active Voice.

PaboTa ¢ HayuHbIM TEKCTOM 10 crieljuanbHOCTH. Becesa
ro TeMe: “Chemical Reactions in Everyday Life”.
Grammar: BpemeHna rpymrsl Perfect Passive Voice.

Pabora c HayuHBbIM TEKCTOM TIO CIleljhabHOCTH. becena
no Tteme: “Oxygen: History & Occurrence”.
Grammar:ocobbie  cyyae BBIDAKEHHMS CKa3yeMoro
[J1aroJioM B CTPaZaTe/IbHOM 3aJiore.

I[Mouck u 0630p HayuHbIX MybOMKaLuil. becesa mo Teme:
“Hydrogen”. Grammar: cOCTaBHOe UMEHHOe CKa3yemoe.
OOme cBefieHUsT O HeMWUHBIX (opMax TJiarosa.
Crioco0bl BEIpa)KeHUS TIPeIMKaTHBa.

Crierjucdurika paboTsl co cioBapsimu. Topic: “The History
of Chemistry ”.Grammar: rofi/ieskariee.
CymectBurenbHOe B (YHKLUM  T[OJJIeKallero.
MecTovMeHue B (yHKLMU [OA/1eXKallero.

CocraBneHue rioccapysi 1o rnpogeccuoHanIbHO
OpPHeHTHPOBaHHOM TepMUHoOJIOrMK. becesia o Teme:
“The Idea of the Atom”.Grammar: o6opoT
«MMEHUTeNTbHBIN NajieXk C THPUHUTHUBOM.

Hroro B 1 cemectpe:

30

Ne 3auaTHS

Ne paszesna

Tema

KommuectBO
4acoB

1

2

3

4

2 cemecCTp

Molecules  Pabora ¢ HayuyHbIM TEKCTOM TIO
cnenyanbHocTd.  CocraBneHue — rioccapusi 1O
rpodeccCoHaTbHO OPHWeHTUPOBAHHOW TEePMUHOJIOTHH.
Topic:  “Molecules”. Grammar: HWHQUHUTUB U
WHQUHUTHUBHBIA 000pOT B (YHKLMM TIO/JIeXKaIl[ero.
Pabota ¢ Hay4yHbIM TEKCTOM TI0 CIeLHaJbHOCTH.
CocraBreHre  rjoccapusi 1O  IPo(ecCUOHAIbHO
OpPHEeHTHPOBAaHHON TePMUHOJIOTHH.




OcobeHHOCTH HanMCaHWsI HAyYHOW CTaThU 110

ornpeziesieHHOM TemaTuKe. Grammar: The Objective
10 10 Participle Construction. Becezia ro teme: «Detection of 4
heavy metal in plants»

Oco6eHHOCTH HaNMCAHUS U TIepeBo/ia aHHOTALU K
HayuHOM craTthe. Topic: “The Nature of a Gas”.

11 11 Grammar: rnpuaToYHoe MpeioxKeHre B GyHKLIUN 4
To/I/Ie)Kall[ero.

PaboTa ¢ Hay4HBIM TEKCTOM 10 CITel[iabHOCTH. beceza

12 12 no Teme: «Optimizing indoor plants life through 4
chemistry»
13 13 PaboTa c HayuHbIM TEKCTOM 0 CreLHa/TbHOCTH. becena 4
o Teme: «Oxygen discovery»
Pabota c HayYHbIM TEKCTOM TI0 crielidasbHOCTH. Becesa
14 14 o TeMe: «Water purification systems» 4
15 15 Pab6oTa c HaqublM T‘EKCTOM T10 Criel[iaIbHOCTU. becena 6
1o Teme: «Air pollution measurements»
HTtoro Bo 2 cemectpe: 30
Bcero:

OYHO-3A0YHAA ®OPMA OBYUYEHUSA
4.1. CTpyKTypa AMCLHUIIMHBI.

OO6111ast TPyJ0EMKOCTb JUCLIUIIIMHBI TI0 JAHHOUM (popMe 00ydeHusi cocTaBiisieT 6 3aUeTHBIX

equHUL] (216 yacos).
dopma paboTs! 0Oyuaromyxcs/Busibl yueOHbIX Tpy0eMKOCTh, 4aCoB
3aHATHH Ne 1 No 2 Bcero
cemecTpa cemecTpa
KoHTakTHas ayguropHas padorta 17 16 33
o0yuyarwImuxcs C npenojaBareieM
Jlexyuu (JI)
Ipakmuueckue 3anamus (I113) 17 16 33
JlabopamopHble pabombl (JIP)
CamocTonaTe/bHas pabora: 91 56 147

KypcoBoii poekT, KypcoBasi paboTa

CobecenoBaHue 10 10 20
TectupoBaHue 10 10 20
CaMocTosITe/IbHO M3yueHue pasze/ioB 71 36 107
Kontposb 36 36

Uroro: 216




4.2. CopeprxaHue pa3/je/ioB JUCLUIIMHBI.

CopeprkaHue pa3zena

dopMa TeKylLero

KOHTPOJIsS
Ne HaumeHnoBanue pa3sgesna
paszena JUCLIATITUHBI
Hypotheses, Theories | Pabota ¢ HayuHeiM TekcTom 110 | CobecenoBaHue
1 and Laws crieliaabHOCTH.  Review  of
grammar: BpeMeHa rpymni Simple, TecrupoBanue
Continuous Active Voice.
Dalton’s Atomic Theory | OcobenHoctu Hanmcanusi | CobeceoBaHue
Hay4yHOI CTaTbu 1o
2 oIpe/ie/leHHOM TeMaTHKe. Tecrupoanue
Review of grammar: Simple,
Continuous Passive Voice.
The history of periodic | OcobenHoctn  Hamucanusi U | CobecefoBaHue
table repeBo/la aHHOTALMU K Hay4YHOU
3 cratbe. Review of grammar: | TecTupoBaHue
Perfect, Perfect  Continuous
Active Voice.
The .World’s greatest | poso HAYUHBIM TEKCTOM IO CobecesoBanne
4 chemist crielasbHOCTH.  Review  of
. . TectupoBaHue
grammar: Passive Voice.
Oxygen: History & |Ilouck wu 00630p Hayunsix | CobecemoBaHue
5 Occurrence 1y O/TMKaIui. Review of
grammar: Infinitive, ero ¢popmsi u | TecTupoBanue
ynorpebieHue.
Hydrogen Crienpduxa paGoThI co | Cobecenopanue
6 cnoBapsmMu. Review of grammar:
. TectupoBaHue
Complex Subject.
The history of chemistry | CocraBnenne rioccapusi 10 | CobecenoBaHue
npo¢ecCUOHaTBLHO
7 OPHMEHTHPOBAHHON Tecrupoanue
TepMuHOJOTMU.  Review  of
grammar: Complex Object.
The idea of the Atom Pabora ¢ HayuHbiM TekcToM mo | CobecemoBaHue
8 crieluasibHOCTU.  Review  of
grammar: Non-finite forms of | TectipoBanue
verb. Gerund.
4.3. Pa3pesnbl JUCHMIUIMHBL, H3yyaemble B I cemectpe.
Ne HaumeHoBanue paszeos KosmnuecTBo yacoB
pas- KoHTtakTHasi paboTa oOyuarommxcs




AyauTopHas Bre-

Cp

1 2 3 4 5 6 7
1 | Hypotheses, Theories and Laws 26 4 22
2 Dalton’s Atomic Theory 26 4 22
3 | The history of periodic table 26 4 22
4 | The World’s greatest chemist 30 5 25
HTroro: 108 17 91

Pa3}I[EJ'lbI AUCHHUII/IMHBbI, U3yYaeMbI€ BO II cemecrTpe.

KonuuecTtBOo yacoB

KoHTakTHasi paboTa 00yyJarompxcs

12;_ Haumenoanue pasziesnion AypnATOpHas Bre-
P pabota ay/.
Jena Bcero paboTa
J | 113 | JIP CP
1 2 3 4 5 6 7
5 Oxygen: History & Occurrence 12 4 14
¢ | Hydrogen 12 4 14
- | The history of chemistry 14 4 14
g | The idea of the Atom 16 4 14
Hroro: 30 16 56
4.4. CamocTosiTe/TbHAsA padoTa MaruCTPaHTOB.
HaumenoBanue Tembl | Bua camocTosiTeibHOM Kon-Bo Kog
JUACLUTIIMHBI WU BHEayJUTOPHOU PabOTHI 4yacoB KOMITeTeHLIUU (1)
paszena oOyuaromuxcs, B T.4. KCP
Hypotheses, Theories | IToaroToBka 6eryioro ureHus CobecosioBaH YK-4
and Laws HeOOoJIBILIOro TeKCTa Ha ue (2)
AHTJIMICKOM s13bIKe, oOparast CamocrosiTen
BHMMaHUe Ha MpaBuia YTeHusl, bHOE
WHTOHALIUIO0 U PUTMUKY v3yJeHue
Tipe/I/IO>KeHU. (18)
TectupoBaHu
e (2)
Dalton’s Atomic | ®opmupoBaHue CobecooBaH YK-4
Theory cnoBaps rnpodeccroHa bHbIX U ve (2)
HayUHbIX CamocrosTen




TepMUHOB. PaboTa ¢ Tectamu 1 bHOE
BOMNPOCAMH [I/Is1 CAMOIIPOBEPKHU. v3yyeHue
(18)
TectrpoBaHu
e(2)
The history of periodic | UreHue nutepaTypbl CobecooBaH YK-4
table ripoecCMOHa/ILHOM ve (2)
HaIpaB/IeHHOCTHU U cocTasjeHre | Camocrositen
pestoMe NpodeCcCroHaNTBHOTO bHOE
TeKCTa. M3yueHue
(18)
TectupoBaHu
e (2)
The World’s greatest | @opMrpoBaHue CobecoioBaH YK-4
chemist cnoBaps npodeccroHaIbHbIX U ue (4)
HayUHbIX CamocrosTen
TepMUHOB. PaboTa ¢ TecTam 110 bHOE
3a/laHHOM TeMaTHKe. M3yueHue
(17)
TectrpoBaHu
e(4)
Hroro 3a 1 cemectp: 91
Oxygen: History & | becesa no nekcnueckum temam. | CobecosoBaH YK-4
Occurrence [ToaroroBKa K MOHOJIOTUYECKUM ue (6)
Y AUAIOTUYeCKUM Camocrositen
BBICKa3bIBAaHUSIM. bHOE
n3yuenue (6)
TectrpoBaHu
e (2)
Hydrogen becena no nekcuueckum temam. | CobecogoBaH YK-4
[ToaroroBKa K MOHOJIOTUYECKAM e (6)
Y IMaI0ru4eCcKUM CamocrTositen
BbICKAa3bIBaHUSIM. BHOE
n3yuenue (6)
TectupoBaHu
e(2)
The history of | Becena no nekcuueckum TemaM. | CobecosioBaH YK-4
chemistry [ToaroToBKa K MOHONIOTUYECKUM ve (6)
U AaJIOTUYeCKUM CamocrosTen
BbICKa3bIBaHUSIM. bHOE
n3yuenue (6)
TectupoBanu
e(2)
The idea of the Atom | ®opmupoBaHue CobecozmoBaH YK-4
crioBapsi mpodecCUoHaIbHbBIX U ue (6)
HayUYHbIX CamocTosiTen
TepMHHOB. PaboTa c Tectamu o bHOE
3a/laHHOM TeMaTHKe. n3yuenue (6)
TectupoBaHu

e (2)




Hroro 3a 2 cemecTp: 56

4.5. JTabopaTopHbIe 3aHATHSI.

JlabopaTopHble 3aHATHS He TIPe[yCMOTPeHbI YUeOHbIM T/IaHOM.

4.6. ITIpakTUyeckue (ceMUHAPCKHe) 3aHATHSA.

KomnuectBo
Ne 3aHgTHA Ne pa3pgena Tema
4yacoB
1 2 3 4
1 cemecTp
PaboTa ¢ Hay4YHBIM TEKCTOM 10 CITel[iaibHOCTH. beceza
1 1 1o TeMe: «A Brief History of the English Language». 2
OcobeHHOCT  HamWMCaHWs HAYYHOW CTaTbU  TI0 2
2 2 orpezieieHHOW  Temathke. beceja mo  Teme:
«Agriculture».
Ocob6eHHOCTH HaNMCAHWS W TIepeBOoZia aHHOTALMUA K 2
3 3 HayuHOU ctaThe. Becena mo teme: «Being Different -
British Character».
PaboTa ¢ HayuHbIM TEKCTOM 10 CIleljiaibHOCTH. becesia 2
4 4 o Teme: «Pomiculture»
5 5 HogCK' 1/1.0630‘p HayuHbIX TTybOmmKatuii. becesa mo Teme: 2
«Britain in Brief».
Crnieriudrika paboTsl co croBapsiMy. Becefia o Teme: 2
6 6 «Plants»
CocraBsieHde raoccapuss 1Mo  TpodeccroHanbHO 2
7 7 OpVEeHTUPOBAaHHOW TepMHHOJIOTMM. becesa mo Teme:
«Agriculture in Nothern Ireland».
PaboTa c Hay4HbIM TEKCTOM TIO CrieljuanbHOCTU. becena 3
8 8 o Teme: «What is evolution?»
Hroro B 1 cemectpe: 17
Ne 3aHsATUSA Ne pa3pena Tema Komrectso
4yacoB
1 2 3 4
2 cemecTp
PaboTa ¢ Hay4YHBIM TEKCTOM 10 CITel[iaibHOCTH. beceza
9 9 o TeMe: «Fundamentals of plant growing.». 2
Oco0eHHOCTH HanMCaHWst HayYHOW CTaThU 110
10 10 onpejieleHHOW TeMaTUKe. bece/ia 1o Teme: )

«Nonflowering plants»



https://www.native-english.ru/topics/buckingham-palace
https://www.native-english.ru/topics/britain-in-brief
https://www.native-english.ru/topics/being-different-british-character
https://www.native-english.ru/topics/being-different-british-character
https://www.native-english.ru/topics/a-very-brief-history-of-the-english-language

OcobeHHOCTH HaIMCaHWS U TIePeBO/ja aHHOTAI[UH K

11 11 HayuyHOMU ctaThe. becesia o Teme: « Viniculture» 4
PaboTa ¢ Hay4HBIM TEKCTOM 10 CIiel[uaibHOCTH. beceza

12 12 o teme: «Fundamentals of agronomy». 4
PaboTa ¢ Hay4HbIM TEKCTOM 10 CITel[ia/ibHOCTH. becezia

13 13 . . 4
1o Teme: «Agriculture in New Zealand».

HToro Bo 2 cemecTpe: 16

Bcero:

4.7. KypcoBasi IpoeKT, KypcoBasi padora.
KypcoBoii IPOEKT He Tpe[yCMOTPeH YUeOHBIM TIaHOM.

5. IlepeyeHb y4eOHO-METOAUUYECKOr0 O0ecreyeHHs [I/Isi CAMOCTOATETbHONH PaboThI
00y4JaroImMxXcs Mo AUCIUILUTHHE (MOAYJTIO).

Bo3pacTaer 3HaUMMOCTb CaMOCTOSITE/ILHON PabOThl MaruCTPaHTOB B MEXCECCHOHHBIN
nepuoz. [losToMy M3yuyeHHe AUCLMIUIMHBI «/IHOCTpaHHBINA SI3bIK» MpejycMaTpuBaeT paboTy c
OCHOBHOM U CIeLJUa/IbHOU JIMTepaTypoU, a TakykKe BbITIOJIHEHHE JOMAIIHUX 3a/laHuu.

CamocrosTenbHasi paboTa MarucTpaHTOB [O/DKHA crocobcTBoBath Oosiee riyb6okomy
YCBOEGHMIO H3yuyaeMOro Kypca, (OpMHpOBaTh HaBbIKM MCC/Ie/J0BaTeNbCKONM paboTel U
OpPUeHTHPOBAaTh MarkCTPaHTOB Ha YMeHHe NIPUMEHSTh TeOpeTUYeCKre 3HaHWs Ha MPaKTHKe.

No
pa3jesna

Bonpocel, BBIHOCUMBIE HA dopmMa KOHTPOJIA YuebHO-MeTOANUECKAS
CaMOCTOATe/IbHOe H3yUeHue JIMTeparypa




1-2 Crierdprika paboThI CO CobGecenoBanue | JIykuHa JLB. Kypc
C/I0BapsiMM U COCTaBJIeHHE aHTJIMMCKOTO  SI3bIKa /ISl
ry0ccapus 1o MarucTpaHTOB. English
npo¢ecCUOHABbHO- Masters Course
OpPHEHTHPOBAHHOM [DneKTpoHHBIM  pecypc]:
TepMHUHOIOTUH. [ToucK 1 0630p yuebHOe  TIOCOOMe  Jis
Hay4HbIX ITyO/MKalni u MarvCTpaHTOB 110 Pa3BUTHIO
3/IeKTPOHHBIX NCTOUHHKOB u COBEpILIEHCTBOBAHUIO
vH(opMalyH, MOAroTOBKa o0ImUX W  TIpeJMEeTHBIX
3aK/IIOUeHUs 110 0630py. (memoBoit aHTJIMACKUN

3bIK) KomrieTeHuuu / JI.B.
JlyknHa. —  DJEeKTPOH.
TEeKCTOBble  JlaHHble.  —
Boponexx:  BopoHexckuii
roCy/lapCTBeHHbIN
apXUTEKTYpPHO-
CTPOUTE/TbHBIN
yuuBepcutet, ObC ACB,
2019. — 136 c. — 978-5-
89040-515-9. — Pexum
JlOCTyTIa:
http://www.iprbookshop.ru/
55003.html

3-4 OdopmreHne 3asBKM Ha CobGecenoBanue | Munbsip-besnopyyeBa
KOH(pepeHILI1IO. A.IL
ITpopaboTka yue6HOrO AHr0-pycckrie 060pOTHI
MaTepuara (1o KOHCIIeKTaM HayuYHOU peuu: MeTo[.
NeKUui yueOHOW ¥ HayIHOU nocobue M.: dnuHTa:
JUTepaType) U MoAroToBKa Hayka, 2020. — Pexxum
JIOK/IaJIoB Ha CeMHHapax U JlOCTyTIa:

MPaKTUYECKUX 3aHATUSIX, K https://rucont.ru/file.ashx?

yUacTHIO B TeMaTHYeCKUX guid=3bleb71f-

JIACKYCCUSIX. a51d-442b-93a7-
9449e4e5df21

5-6 Cnenuduka ieKCUUeCKux Cobeceoranrie | MuHbsip-bBenopyueBa

Cpe/CcTB
JIeJIOBOTO U MPOGeCCHOHATBHOTO
JTUCKypCa: MHOTO3HAUHbIE
cnyxebHble U

oO11ieHayuHble C/I0Ba, TEPMHHBI,
WHTEPHAIMOHAIU3MBI.
®pa3eosi0ru3Mmel,

XapaKTepHbIe [I/IsI TUCbMEHHOU U
YCTHOM PeuH B CUTYaI[UsIX
rpoeCcCrOHA/ILHOTO OOIIeHUsI.

ATl

AHr10-pycckre 060poThI
HayYHOU peun: MeTO[.
nocobue M.: duHTa:
Hayka, 2020. — Pexxum
JIOCTyTIa:
https://rucont.ru/file.ashx?
guid=3bleb71f-
a51d-442b-93a7-
9449e4e5df21



http://www.iprbookshop.ru/55003.html
http://www.iprbookshop.ru/55003.html
https://rucont.ru/file.ashx?guid=3b1eb71f-a51d-442b-93a7-9449e4e5df21
https://rucont.ru/file.ashx?guid=3b1eb71f-a51d-442b-93a7-9449e4e5df21
https://rucont.ru/file.ashx?guid=3b1eb71f-a51d-442b-93a7-9449e4e5df21
https://rucont.ru/file.ashx?guid=3b1eb71f-a51d-442b-93a7-9449e4e5df21
https://rucont.ru/file.ashx?guid=3b1eb71f-a51d-442b-93a7-9449e4e5df21
https://rucont.ru/file.ashx?guid=3b1eb71f-a51d-442b-93a7-9449e4e5df21

CpezncrBa
npodeCCHOHABHOTO IUCKYPCa.

7-8 UreHue irepaTyphbl Cob6ecenoBanue | 'ymoBckas [.H. LSP:
ripoeccroHabHOM English of Professional
HarpaB/IeHHOCTU U COCTaBJIeHue Communication:
pe3toMe TIpodeccoHabHOTO AHIMNCKAN A3BIK
TeKCTa. ripoeccroHabLHOTO

obrreHus: [yueOHUK fist

BY30B]

M.: Acniext IIpecc,

2019. — 349 c. — Pexum

JIOCTyTIa:

www.studentlibrary.ru/book

/ISBN9785976528468.html
6. @OoHA OIEHOYHBIX CPeJCTB [/ TeKyllero KOHTPO/A YCIeBaeMOCTH H

NMPOME)XyTOYHOM aTTecTaliiu.

Otarnbl HOPMUPOBAHUS U OLIeHUBaHUSI KOMITeTeHL[UH.

Ne n/nn KonTpo/mpyemsle Kop, HanmMeHoBaHMe OLI€HOYHOI'0
pasjebl (TemMbl) KOMITeTeHLIUM (U | CpeACTBa
ee yacTu

1. Hypotheses, Theories and YK-4 CobecenoBanue TecTupoBaHue
Laws

2. Dalton’s Atomic Theory YK-4 CobecenoBanue TecTupoBaHue

3. The history of periodic YK-4 CobecenoBanue TecTrpoBaHue
table

4. The World’s  greatest YK-4 CobecenoBanne TecTpoBaHUe
chemist

5 Oxygen: History & YK-4 CobecenoBanue TecTupoBaHue
Occurrence

6 Hydrogen YK-4 CobecenoBanue TecTpoBaHue

7 The history of chemistry YK-4 CobecenoBanue TecTupoBaHue

8 The idea of the Atom YK-4 CobecenoBanue TecTupoBaHue

Kputepuu onjeHMBaHuA.

OrjeHKa 3HaHUM Tipefrnosaraet guddepeHIIMPOBaHHBINA MOAX0/ K 00yJaroImeMycsi, yueT
ero UHAWBH/YaTbHBIX CITIOCOOHOCTEH, CTeTleHb YCBOEHHSI U CUCTeMaTH3allud OCHOBHBIX TTOHATHI
YW Kareropuit 1o AucuuriiMHe. Kpome Toro, oljeHHMBaeTcss He TOJBKO TJIyOMHA 3HAHWM
MOCTaB/IeHHBIX BOIPOCOB, HO M yMeHHe UCIO/b30BaTh B OTBeTe MPAaKTUUeCKWW Marepuall.
OreHrBaeTcCs KyJ/bTypa peuH, BiajleHle HaBblKaMy OpaTOPCKOTO MCKYCCTBa.

KpuTepuu olieHWBaHUS: OC/IeJ0BaTe/IbHOCTD, MTOJIHOTA, IOTUUHOCTh U3/I0KeHUs], aHaIu3

Pa3/IMYHBIX TOUYEK

3peHwus,

CaMOCTOATe/IbHOe

000611ieHe  MaTepHara,

HCII0/1b30BaHHE


http://www.studentlibrary.ru/book/ISBN9785976528468.html
http://www.studentlibrary.ru/book/ISBN9785976528468.html

npodeCCHOHaIbHBIX TEPMUHOB, Ky/IbTypa peud, HaBbIKM OpPaTOPCKOTO0 MCKyCCTBa. V3noxeHue
MaTepHasia 6e3 hakTHUeCKHX OLIHOOK.

OneHKa «OT/IMYHO» CTABUTCS B C/ydae, KOTZA MaTepHvasl M3/laraeTcsi MCUeprbIBaole,
T0C/Ie/joBaTelbHO, TPAaMOTHO M JIOTMUECKH CTPOMHO, TPU 3TOM pacKpPLIBAIOTCS He TOJIBKO
OCHOBHBIE TIOHSITHSI, HO ¥ aHA/TM3UPYIOTCS TOUKH 3PEeHUsi Pa3/IMYHbIX aBTOPOB. OOyJarouiics He
3aTpyJHSeTCs C OTBETOM, COO/II0/jaeT KyJIbTypy pPeuH.

OneHKa «X0POIIO» CTaBUTCS, €C/TH 00yYaloIIMiics TBePJO 3HaeT MaTepHasl, FPaMOTHO U
0 CYLIeCTBY M3/araeT ero, 3HaeT MpakTU4YecKyro 6a3y, HO TpU OTBeTe Ha BOIPOC [IOMyCKaeT
HeCyllleCTBeHHbIe MTOTPeLIHOCTHU.

OneHKa «y/l0B/IETBOPUTE/JIbHO» CTABUTCS, eC/Id OOy4aroluiics OCBOWI TOJBKO
OCHOBHOM MarepHas, HO He 3HaeT OT[Je/bHbIX /leTajieid, JOIyCKaeT HeTOYHOCTH, HeJJOCTaTOUHO
npaBU/IbHbIE  (POPMYJIMDOBKM, HapyllaeT [0C/Ie/l0BaTe/TlbHOCTh B U3J/I0KEHUM MaTepuaiia,
3aTpyJHSeTCs C OTBeTaMH, TIOKa3blBaeT OTCYTCTBHE [JO/DKHOM CBSI3M MeXAy aHaan30M,
aprymeHTarieil ¥ BbIBO/IaMHU.

OneHKa «Hey/0B/IETBOPHTE/JIBHO» CTAaBUTCS, eCMd OOydaroImuiics He OTBeYaeT Ha
TIOCTaB/IeHHbIe BOTIPOCHI.

Bonpocs! K py0e)xHoi aTTecTaluH.
ITepecka3s nekKcu4yecKHx TeM.

Hypotheses, Theories and Laws
Dalton’s Atomic Theory
The history of periodic table
The World’s greatest chemist
Oxygen: History & Occurrence
Hydrogen
The history of chemistry
The idea of the Atom
Bompocsl K 3a4ery/3K3amMeHy.

Jlekcryeckue nMpodeccroHanbHbIe TEMBI.

Hypotheses, Theories and Laws
Dalton’s Atomic Theory

The history of periodic table
The World’s greatest chemist
Oxygen: History & Occurrence
Hydrogen

The history of chemistry

The idea of the Atom

IIpuMepHBIN TEKCT Ha NepeBO/ Ha IK3aMeHe.

Life. Origin of Life

Life is a biological concept regarding the characteristic, state, or mode that separates a living
thing from dead matter. The word itself may refer to a living being or ongoing processes which
living things are a part of. It may also refer to the period during which something is functional (as
between birth and death). A lifespan is the average length of life in a species. All known life on
Earth is powered by solar energy. Without energy from the sun no life could exist. All life on Earth
is based on the chemistry of carbon compounds, involving long-chain molecules such as proteins
and nucleic acid. With water, which is essential, the long molecules are wrapped inside membranes
to form cells. This may or may not be true of all possible forms of life in the Universe: it is true of



all life on Earth today. 15 Living organisms are open systems. They are always changing, because
they exchange materials and information with their environment. They undergo metabolism,
maintain homeostasis, possess a capacity to grow, respond to stimuli and reproduce. Through
natural selection, they adapt to their environment in successive generations. More complex living
organisms can communicate through various means.

7. Oco0eHHOCTH peaM3alM¥ AUCIHUIUIMHBI [I/Isi HHBA/IM/JIOB M JIUL] C OrPaHUYeHHbIMH
BO3MO)XHOCTSAMH 3/|J0POBbS

[Tpu oOyuyeHMM /MI] C OTPAHUUYEHHBIMU BO3MOXXHOCTSIMU 3/]0POBBSI YUHTBIBAIOTCS WX
WH/IMBUAYya/lbHbIe Ticuxodusuueckre ocobeHHocTH. OOyueHue WHBA/IWAOB OCYILECTBIISETCS
Takke B COOTBETCTBUM C WHAWBHUYyaJbHOW TMpOrpaMMoi peabwiuTalvyd WHBamuzAa (mpu
Ha/TM4uMn).

s auy ¢ HapyweHuem cayxa BO3MOXKHO TIpefiocTaBieHHe yueOHOW WHGpOpManu B
BH3yasibHOM (hopMe (KpaTKHil KOHCIIEKT JIeKL[Mii; TeKCThI 3a/|JaHUii, HarleyaTaHHble YBeJTUUeHHbIM
mpUPTOM), Ha AaYJAUTOPHBIX 3aHATUSIX [OMYCKaeTCs TPUCYTCTBHE acCCUCTeHTa, a Takke
CYpAOIIEPeBOJUYMKOB W TU(QUIOCYPAOINEpeBOJUYMKOB. TeKylllMid KOHTPOJIb YCIIeBaeMOCTU
OCYILL[eCTB/ISIETCS B TIMCbMeHHOW ¢opMe: oOyuaromuiicsi MMCbMEHHO OTBeuaeT Ha BOMPOCHI,
MMMCbMEHHO BBITIONIHSET TpakTUueckue 3azaHus. [oknaz (pedepaT) Takke MoOXeT OBITh
Tipe/iCTaB/ieH B TUCbMeHHOM (hopMe, TIpU 3TOM TpeboBaHUs K CO/IePyKaHUI0 OCTAIOTCSI TEMH JKe, a
TpeGOBaHUS K KaueCTBY M3/I0)KeHUs MaTepHrasa (MIOHATHOCTh, KaueCTBO PeUH, B3aUMO/IeHCTBUE C
ayUTOpHeN W T. [/I.) 3aMeHSIIOTCS Ha COOTBETCTBYIOIIMe TpeOOBaHUs, TIpeIbsB/sieMble K
NMMCbMEHHBIM paboTaM (KauecTBO OQOPMJIEHHMsS TeKCTa U CITMCKA JIMTePATypbl, TPAMOTHOCTB,
Ha/Muue W/UTFOCTPALIMOHHBIX MarepuasoB U T.A.). [IpoMexxyTouHass arrecTalusi Ajis JiML C
HapyIIeHUsIMA C/iyXa TPOBOAWTCS B THMCbMEHHOM (hopme, TP 3TOM HCIIOB3YIOTCS OOIIme
KpUTepuH oOlleHrBaHus. [Ipu HeoOXOAWMOCTH BpeMsi TOATOTOBKH K OTBETY MOXKET ObITh
yBeJIMYEHO.

s auy ¢ HapyweHuem 3peHus I0TyCKaeTcst ayauaabHoe TipeZiocTaB/ieHre H(opMalyi, a
TaK)Ke UCIO/Ib30BaHUe Ha ayJUTOPHBIX 3aHATUSX 3BYKO3aITMCHIBAIOIIUX YCTPONCTB (AUKTOPOHOB
U T.1.). [JomyckaeTcsi IPUCYTCTBUE Ha 3aHATUSX acCUCTeHTa (TIOMOILHMKA), OKa3bIBalOIIEro
oOyyaromumMcs HeoOXOAUMYH0 TeXHWYECKYI TOMOIb. TeKyIuii KOHTPO/b YyCIIeBaeMOCTH
ocylecTB/sieTcs: B yCTHOUM (hopme. Tlpu mpoBeZieHUU TPOMEXYTOUHOM aTTecTalyy /sl JIUL] C
HapyIllleHHeM 3peHusI TeCTUPOBAHHE MOXKeT ObITh 3aMeHeHO Ha yCTHoe cobecefioBaHHe TIO
BOIIpOCaM.

Jns auy ¢ oepaHuueHHbIMU 803MOMCHOCMAMU 300p08bsl, UMEoWUX HapyWeHUust ONOPHO-
0su2amenbHO20 annapamd, Ha ayAWTOPHBIX 3aHATHSX, @ Takke TPU IPOBeJEHUH TIPOLeAYP
TEKYILlero KOHTPOJISl YCIIeBaeMOCTH 1 TIPOMEXKYTOUHOM aTTecTaliuyd MOTYT OBbITh Mpe/j0CTaB/IeHbI
HeoOXoZMble TeXHUUeCKHe cpefcTBa (TIepCOHAbHBIA KOMIbIOTED, HOYTOYK WM JIpyTrou
rajPKeT); [OTyCKaeTCsl MPUCYTCTBHE acCUCTeHTa (aCCHCTEHTOB), OKA3bIBAIOIIEr0 00yYaromuMCs
HeoOXOZMMYI0 TeXHHUECKYIO MOMOLIb (3aHSATH pabouee MeCTO, TIepeJBUraThCs M0 ayJUTOPUH,
TIPOUMTATh 3a/jaHre, 0hOPMHUTH OTBET, OOIIATHCS C TIPero/iaBaTesieM).



8. IlepeueHb OCHOBHOM yueOHOH /JMTepaTyphl, HEOOXOAMMOM /I OCBOCHHS JUCIUILUIMHBI
(mopynsn).
OcHoBHas /iTeparypa

1. BoukapeBa T.C. AHrIMACKUN $3bIK [DJIEKTPOHHBIM pecypc]: yuebGHoe Tocobue 110
anrymickomy s3eiky / T.C. BoukapeBa, K.I'. Hanmanga. — 3O/1eKTPOH. TEKCTOBbIe [JaHHble. —
Open6ypr: OpeHOYprckuii rocyjapcTBeHHbiit yausepcuter, O6C ACB, 2019. — 99 c. — 2227-
8397. — Pexxum poctyna: http://www.iprbookshop.ru/30100.html

2. Vantok H.B. Anrnmiickuii si3bik = English [DnekTponHbIi pecypc]: yuebHoe mocobue / H.B.
VBaHIOK. — DJ/IeKTPOH. TeKCTOBbIe ZlaHHble. — MuHCK: Boiciias mkosna, 2019. — 160 c¢. — 978-
985-06-2489-5. — Pexxum goctymna: http://www.iprbookshop.ru/35457.html

3. Jlykuna JI.B. Kypc aHrimiickoro sisbika [ijisi MaructpaHToB. English Masters Course
[OnekTponHbiii  pecypc]: yuebHOe TIOCOOMe /Jii MardCTpPaHTOB TI0  Pa3BUTHIO U
COBEpIIIeHCTBOBAHMIO 00X U TpeaMeTHBIX KommereHuui / JI.B. JlykuHa. — D/eKTpOH.
TEeKCTOBble JlaHHble. — BopoHexx: BOpOHeXCKUN TroCcyJapCTBeHHBbIM apXUTEKTYpHO-
ctpouTenbHbI yHUBepcuter, DbC ACB, 2020. — 136 c. — 978-5-89040-515-9. — Pexum
nocryta: http://www.iprbookshop.ru/55003.html

4. "The Moscow News temporarily stops publication” Moscow News, http://old.pressa.ru/

5. I'aseTnl Ha AHTJIMHCKOM A3bIKe YUTaTh OHJIaMH. AHTTUUCKUE raseTsl
http://www.homeenglish.ru/othergazety.htm

9. IlepeueHb pecypcoB HH(OPMALMOHHO-Te/IeKOMMYHUKALIMOHHOH ceTH «VIHTepHeT»
(manee — cetb «VIHTEpHET»), HEOOXOAMMBIX /I/IsI 0CBOEHUSI JUCLIUILTMHBI.

CoBpemenHble TipodeccrioHanbHble 0asbl AaHHBIX M WH(OPMAIMOHHBIE CIIPAaBOUHbIE
CUCTEMBI:

1. DnekTpoHHast obpa3oBatesibHast cpefia yHuBepcuteTa (http://www.chgu.org)

2. DnekTpoHHO-0ub/moTeyHas cucrema IPRBooks(http://www.iprbookshop.ru)

3. OnektpoHHO-6ubMMoTeuHast cucrema «MIBUC» (http://ivis.ru)

OdwurmanbHble CalThl TOCY/IaPCTBEHHBIX U 00IIeCTBEHHBIX YKOJOTMUECKUX OpTraHU3al[|i.

10. MeTouuecKne yKa3aHus /sl 00y4aromuxcsi M0 0CBOEHUI0 AUCIUIUIMHBI (MOAY/Is).

M3yueHne peKOMeH/JyeTCsi HauaTh C 03HaKOMJIeHUs ¢ pabouei TporpaMMoit ANCLUTUIMHEI,
ee CTPYKTYpOM U cofep)kaHheM pa3zeynoB (Mofysieli), (OHAOM OLIEeHOYHBbIX CpeJCTB,
03HAaKOMUTbCSI C YueOHO-MeTOoinueCKUM U MH(OPMAI[MOHHBIM 00ecriedeHreM JTUCLIUTITMHEI.
OO6yueHwue 10 JUCLIUTITMHE OCYLIeCTB/ISIeTCS B C/IeAYIOMINX popMax:

1. AyauTtopHble 3aHATHS (IpaKTHUeCKHe 3aHSITHS).
2. CamocTosiTesibHast paboTa cTyzieHTa (TIOATOTOBKA K TMPAKTHUECKHWM 3aHSATHSIM M Pa3/IMYHbIM
dopmaM MUCbMeHHBIX paboT, MHAWBUAYaTbHAs KOHCYJ/IbTALUs C TIPerioiaBaTesieM).

YueOHbIM MaTepwan CTPYKTYPUPOBaH W W3y4yeHHEe [UCLIMIUIMHBI TIPOU3BOAUTCS B
TeMaTU4YeCcKOH T0C/Ie/IoBaTeTbHOCTH. Ka)kJoMy TIPaKTUUeCKOMY 3aHSITUIO U CaMOCTOSITETbHOMY
W3yUeHHWI0 MaTepHasia TIpeAlecTByeT MpaKTHUeCKOe 3aHSTHe 10 AaHHOW Teme. OOyuaromyecs
CaMOCTOSITe/IbHO TIPOBOZSAT TIPEJBApUTE/IbHYIO TIOJTOTOBKY K 3aHATHIO TI0 ONpeje/ieHHON


http://www.homeenglish.ru/othergazety.htm
http://ivis.ru/
http://www.iprbookshop.ru/
http://www.chgu.org/
http://old.pressa.ru/
http://www.iprbookshop.ru/55003.html

TeMaTHKe, TPUHUMAIOT AKTHMBHOE W TBOPYECKOe yuacTHe B OOCY)KIEHHWH JIeKCUYeCKHX
Pa3roOBOPHBIX TEM.

[lnsg TOHMMaHWA W KauyeCTBEHHOIO YCBOEHHs Kypca PpeKOMEeHAYeTCs CJleZyrolas
TI0C/IeIOBaTeIbHOCTh JIeWCTBUN 00y4YaroIIerocs:

1. Iocne okoHuUaHMsI yueOHBIX 3aHSATUN [/ 3aKperyieHHWs MaTepuasa MpPOCMOTPeTb U
0o0fymMaTh MaTepwasn, pa3o0paHHBI CeroJHs Ha TPAaKTHUeCKOM 3aHATHH, pa3o0partb
paccMoTpeHHble rpumeps! (10-15 MuHYyT).

2. Tlpy moAroToBKe K CrefyrolleMy 3aHATUIO TOBTOPDUTH MpeZblAyller MaTepuar,
TOZIyMaTh O TOM, Kakasi MOXKeT ObITh ciefiytoitjasi Tema (10-15 muHyT).

3. B Teuenue HeJienu BbIOpaTh BpeMsi it paboOThI C MTepatypoit B bubsuoreke (1o 1
yacy).

4. TIpu TIOATOTOBKe K MPAaKTUYeCKOMY 3aHSTHUIO TIOBTOPUTb OCHOBHBIE TIOHSITUS TI0 TeMe,
W3yuuTh TpUMepbl. Pelllasg KOHKPETHYIO CHUTyalUl0, TIpeJBapUTe/NbHO TIOHSITh, KaKoi
TeopeTHUeCcKU MaTepras Hy>KHO UCI10/1b30BaTh. HaMeTUTh naH peliieHusi, mornpoboBartk Ha ero
OCHOBe pelUUTh 1-2 NpakTUuecKue CUTyaLuu.

MeTtoguueckye YyKasaHHsA o00yd4alIUMCS 10 MOATOTOBKE K NPaKTHYeCKHUM
3aHATHAM.

Ha mpakTuHueckux 3aHATUSIX TIPUBETCTBYETCS aKTHUBHOE ydacThe B 0OCYKIeHuM
KOHKDETHBIX CUTYyalliii, IpaMMaTU4YeCKUX U JIeKCMUeCKUM TeM; CIIOCOOHOCTb Ha OCHOBe
TIOyUeHHbIX 3HaHUM HaxoAuTh Haubosee 3¢ddeKTHBHbIe pelleHHs TOCTaBIeHHBIX TpobseMm,
yMeTb HaXOJUTb I10J/1e3HbIM JONOTHUTE/IbHBIA MaTeprasl 0 TeMaTUKe NPaKTUUeCKUX 3aHATHUM.

B mporecce MoAroTOBKM K TMPAKTUYECKWM 3aHSITHSIM, HeoOXOJUMO 00paTHTb 0coboe
BHUMaHUe Ha CaMOCTOsITe/IbHOe U3yueHHe peKOMeH/0BaHHOMW nTepaTypsl. [Ipu Bceil mosHoTe,
TMIOJTyYeHHBIX Ha MPaKTUUeCKOM 3aHSITUM 3HaHWM, B Hell HeBO3MOJKHO M3/I0KUTh BeCb MaTepuas
M3-3a IMMUTA ayAUTOPHBIX yacoB. [ToaTomy camocTositesibHast paboTa ¢ yueOHHUKaMH, yueOHbIMU
1ocoOusIMHU, Hay4yHOM, CITPABOYHOM JMTEPATypOM, MaTephajaMyi TepUOJUUeCKUX W3JaHUh U
VHTepHeTa siByisieTcst Harbosee 3¢ ¢GeKTUBHBIM METOZOM I0/IyYeHHs! JOTIOJTHUTE/TbHBIX 3HAHUH,
TI03BOJISIET 3HAUMTE/bHO AKTHBU3WPOBATh IPOLIECC OBJaZieHus MH(pOpMaLueld, Crioco0CTByer
Oosee TTyOOKOMY YCBOEHHIO M3yuaeMOro Matepurasa, oOpMUpYyeT Yy 00y4JaromyXcsi OTHOLIEHHe K
KOHKDETHOM Tpobsieme.

MarucTpaHTy peKoOMeH/lyeTcs cefyrolias cxema MoJrOTOBKY K CEMUHAapCKOMY 3aHSITHIO:

1. O3HakOM/IeHHe C IJIaHOM MPaKTUYeCKOro 3aHATHs, KOTOPbIM OTpakaeT COZep)KaHue
Tripe/iJIoXKeHHOU TeMbl;

2. TIpopaboTath TeOpeTUYECKUI 1 MPAKTUYEeCKUI MaTepuat;

3. Ilpounrats nUTepaTypy;

4. Bce HOBbIe TIOHSTUS U JIEKCUUECKWM MaTepuan 10 H3yuyaeMoil TemMe Heo0X0AuMO
BBIYUUTh HAW3yCTh W BHECTH B TJIOCCApHMM, KOTODBIM LiesiecooOpa3HO BeCTH C CaMOro Havasa
V3y4YeHUs Kypca;

5. OTBeTUTH Ha BOIPOCHI T/IaHA MPAKTUUECKOr0 3aHATHS;

6. BeIIo/IHUTB JOMalllHee 3a/laHue;

7. IIpopaboTtaTh TeCTOBbIE, KOHTPOJIbHbIE 3a/JAHUS U YIIPAXKHEHMUS;

8. Ilpu 3aTpyjHEHMsAX CPOPMYIMPOBaTh BONPOCHI K MperozaBaresto.

PesynbTaT Takod pabOThI [JO/DKEH MPOSIBUTHCS B CITOCOOHOCTH MarvcTpaHTa CBOOOIHO
OTBETUTb Ha TeOpeTUUYeCKHe BOIIPOCh] IPAKTUKYMa, IPUMEHUTS [10/IyUeHHbIe 3HaHUsI U YMeHUs Ha
NpaKTHKe, BBICTYTATh U YYaCTBOBATh B KOJIJIEKTUBHOM 00CY»K/[eHUH BOIIPOCOB M3yUaeMOU TeMbI,



NPaBU/ILHO BBITIOJHATL MPAaKTUUYECKWe 3alaHusi M WHbIE 3aflaHusi, KOTOpbIe AarTCs B (oH7e
OL[@HOUHBIX CPe/ICTB JUCLIUTUTAHBI.

MeTouuecKiHe YyKa3aHWsA O00y4YalIMMCA 10 OpPraHM3alid CaMOCTOATE/THLHOMN
padoThL.

CamMocTosiTenibHasi paboTa MarMCTPaHTOB SIB/ISIETCS  HEOTHEMJIEMBIM ~KOMITOHEHTOM
yueOHOM JesTeTbHOCTH, KOTOPBIH BBICTYIIAeT KaK BaXKHBIN pe3epB yueOHoro Bpemenu. Takxe CP
SIBJIIETCSI CPEJICTBOM DPa3BUTHUS MOTEHL[MA/Ia TMYHOCTU, MOTHUBALIUM B M3yYeHUU WHOCTPAHHOTO
A3bIKa U Pa3BUTHSI MHAWBHUYaIbHBIX CIOCOOHOCTEH.

JomnonHsiss ayfUTOPHYI0 paboTy MarvMcTpaHTOB, CAMOCTOsiTeNbHasi paboTa IpU3BaHa
peLIaTh C/IeyIOLIMe 3a/1aun:

- COBEpILEHCTBOBATh HAaBBIKU U YMEHHsI WHOSI3BIUHOTO MPO(eCCHOHAIBHOTO OOIIeHus],
KOTOpBIe ObLM MPUOOPeTEHbI B Ay JUTOPUHU T10/] PYKOBOZICTBOM IPEroaBaTeis.

- TIpUOOpecTd HOBbIe 3HAHWs, YMEHUSI W HaBBIKK, KOTOpPbIE JAaAyT BO3MOXKHOCTh
OCYLLeCTB/IATh IPOQeCcCHoHaIbHOe 00LeHre Ha U3yuaeMOM si3bIKe.

- pa3BUTh YMEHHsI UCC/Ie[0BATE/bCKOU eATeIbHOCTA C WCIO/Ib30BaHUEM K3yUaeMOro
A3bIKA.

- Pa3BUTh YMEHUSI CaMOCTOSITe/TbHOU yueOHOM paboThI.

[1pu MOATOTOBKE K MPAKTHUYECKKUM 3aHSTHSIM TIOOLLPSIETCS UCTO/Ib30BaHKe UCTOUHUKOB Ha
WHOCTPAHHBIX SI3bIKAX, CTATUCTUUECKUX MAaTe€PUAJIOB, COBPEMEHHBIX MH(OPMALIMOHHBIX PECYPCOB
Y TEXHOJIOTUH, a TAK)XKe Mpe/|/I0)KeHHast TUTeparypa:

- paboTa Ha/i TEKCTaMH TI0 CIIeLIMaTbHOCTH /ISl AOTIOJTHUTE/TbHOTO UTEHHS;

- MeTo/IMKa paboThI CO C/I0BapeMm;

- BBITIOJTHEHHE TIePEBO/IOB;

- paboTa Haji JIeKCHUeCKUMH TEMaMH;

- OCBOEHHe JIEKCUKO-TPAMMaTHUeCKOr0 MaTepHana.

11. IlepeyeHb HH(OPMALUOHHBIX TEeXHOJIOTHH, HCIO0/Ib3yeMbIX NPH OCYILIeCTB/JIEHHU
oOpasoBaTe/IbHOT0 T@porecca MO0 /JUCHUIUIMHe (MOAY/II0), BK/IWYasA IepeyeHb
NMPOrpaMMHOro0 ofecreueHns U HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM.

[lpy uTeHWM JIEKUWN WCTOMB3YeTCsT KOMIbIOTepHasi TeXHUKa [iji JAeMOHCTPaLiu
TIpe3eHTalIOHHBIX MYJIbTUMeAUNHBIX MaTepuanoB. Ha MpakThyeckux 3aHATUSX OOyuaroujuecs
TIpe/ICTaB/ISIFOT Mpe3eHTal[|H, TI0rOTOB/IeHHbIe MU B YaChl CAaMOCTOSITeTbHOM PabOTHI.

1. TexHUYeckre cpefCTBa: KOMIUIEKT MTPOEKIIMOHHOTO MYJIbTUMEeAUHHOTO 000pyJOBaHUS: SKpaH,
TIPOEKTOP, HOYTOYK;

2. Metozapl 00yueHHs C WCIIO/Ib30BaHHUEM HH(OPMALIMOHHBIX TEXHOJIOTHH (KOMITBIOTEPHOE
TeCTUpPOBaHUe, IeMOHCTPALYsl MYIbTUMeANMHBIX MaTepUasoB);

3. [lepeueHb UHTEPHET-CEPBUCOB U 37IEKTPOHHBIX PeCypCOB (TTOMCKOBbIe chCTeMbl « KOHCY/TbTaHT
TITFOC», 3JIEKTPOHHAsI TI0UTa);

4. TlepeueHb WHPOPMAIMOHHBIX CrpaBouHbIX cucteM (MHbopMaloHHas —cucTema
aBTOMaTU3auuy yuebHoro mpouecca «UComplex», ABTOMaTH3MpOBaHHbIe OUOIMOTEUHO-
uHpopMarioHHbie cucteMbl — «IPRbooks», «KoHcynbTaHT cTygeHTa», OO0 «BUC»).

12, MartepuanbHO-TeXHHUYeCKast 0asa, Heo0xouMasn Ji) 0 0CyILLleCTB/ICHUSA
00pa3oBaTe/ILHOTO MPOLIECCa M0 JUCIUILIHHE,

B cootBerctBuM ¢ Ilpmkazom MuHKCTepCcTBa 00pa3oBaHMs W Hayku Poccuiickoi
®epepauun ot 4 okts6ps 2010 roga Ne 986 «O6 yTBepkaeHUN (efepaabHBIX TpeOOBaHUM K
obpa3oBaTe/ibHBIM YUPEXXJEeHHSIM B YaCTW MUHUMA/IbHOW OCHAI[eHHOCTH yueOHOro rporiecca 1
obopyioBaHus YueOHbIX TToMelljeHui» YeueHCKU roCcyJapCTBeHHbBIN YHUBEPCUTET UMeHn ALA.
KagpipoBa pacriosiaraeT HeoOXOAWMOW MaTepuasbHO-TeXHUYeCKOM 0a3oi, obecrieunBarorieit
TIpOBeJieHNe BCeX BU/IOB JUCLIMIZIMHAPHOW Y MeXXJMCLUIVIMHAPHOM MOATOTOBKH, BKJIIOUAIOLLEN



COBPEMEHHYI0 BBIUMC/IUTETBHYI0 TEXHUKY, 00beIMHEHHYIO B JIOKA/IbHYIO BEIUMC/IUTETEHYIO CETh,
yMeeT BBIXOJ| B Ti00a/bHbIe CeTH 3/IeKTPOHHON KOMMyHMKauyu. O6Gpa3oBaTesibHBINA TpOLiecc
TIPOUCXOUT B yueOHBIX ayJUTOPHSX [/ TPOBeJeHHs JIEKIMOHHBIX, NMPAKTUUYeCKUX 3aHSTHH,
nabopaTOpHbIX TIPAaKTUKyMOB. [loMelrleHusi AJisi TIPOBe/leHUs JIEKL[MOHHBIX, TPAKTUUECKUX
3aHSITUA COTJIaCHO TpeOOBaHUSAM, K MaTepHa/IbHO-TEXHUUECKOMY obecrieueHU0 y4eOHOTro
rporecca MO HarpabjeHuto ToAroToBKKM 35.04.04 «MHTeHCUMBHOe TIUIOLOBOACTBO U
BUHOTPAJIOPCTBO» YKOMIUIEKTOBAHbI CIelMalM3UPOBAHHON yueOHOU Mebesbio, TeXHUYeCKUMU
CpeACTBaMU, CIy>Kall[UMU J1Jisi TIpe/iCTaB/IeHus1 yueOHOM MHOPMAL[UK CTy/[eHTaM.

[ns mnpoBefeHUs JEKLMOHHBIX M TPaKTUUeCKUX 3aHATUM Kadeapa «VIHTeHCHMBHOe
TJI0ZI0BO/ICTBO M BUHOIPaJOPCTBO» pacrioyiaraeT ay/IuTOPUsIMH, TJle YCTaHOBJIEHO TTPOeKLIMOHHOe
obopysoBaHue  (My/JbTUMeJHMANPOEKTOP, HOYTOyK) [/l /IeMOHCTpPALMM  TIpe3eHTaLH,
obecrieunBamIMX peanr3alyio TeMaTUYeCKUX WJUTIOCTpaLUii, ompezie/ieHHbIX MMPOrpaMMou o
yueOHOM mucturiiHe «IHOCTpaHHBIN S3bIK».



MMHUCTEPCTBO HAYKU U BBICIIET'O OBPA30BAHNS
POCCUMCKOM ®ETEPAITAN
denepanbHOe TOCYJapCTBEHHOE OI0/PKeTHOe 00pa3oBaTe/lbHOe
yupeskfieHre BbICIlIero oopa3oBaHuUs
«YEYEHCKUI I'OCYJAPCTBEHHGBIN YHVBEPCUTET
MMEHUM AXMATA ABYJIXAMUIOBUYA KAZILIPOBA»

MHCTUTYT MATEMATUKU, ®U3UKN 1 THGOPMAIIMOHHKIX TEXHOJIOI' N
Kadenpa «[IporpammupoBanye U UHPOKOMMYHUKAL[MOHHbIE TEXHOOTUK»

PABOYAS ITPOTPAMMA
YUEBHOM M CIUTIIVHBI

«HdopmaroHHbIe TeXHO/IOTHHU B PO ecCHOHATbHOM J1eATe/TbHOCTH»

HaripaBnieHvie moAroToBKu Xumusi

Ko HanpaB/ieHHst OArOTOBKU 04.04.01

[Tpoduib MOATOTOBKM Heopranvueckasi XuMust
KBanudukaiys BbITyCKHUKA Marwuctp

dopma o0yueHuUs OuHag, 0OYHO-3a04YHas
Kog aucumnavHbl 51.0.02

I'po3nbii, 2025 T.



Baxaxu X-M.M. Pabouas mporpamma yueOHON aucuurumiHel  «VH(bOpMaLMOHHbIE
TeXHOJIOTUU B MpodeccroHanbHOM fesTebHOCTH» / CocT. Baxaxu X-M.M. - I'po3nsiii: @T'EOY BO
«YeueHCKMY roCy/jlapCTBeHHbIN yHUBepcuTeT uM. A.A. Kageiposa», 2025 .

Pabouasi mporpaMma paccMoTpeHa U 0fjo0peHa Ha 3ace/ilaHiy Kadepbl TPOrpaMMUPOBaHMUS 1
MH(POKOMMYHUKAL[MOHHBIX TeXHOJIOTHUM, peKOMeH/joBaHa K HCII0/b30BaHMIO B yueOHOM Tiporiecce
(mmpotokos Ne 8 ot 20 cenTsibpsi 2024 r.), coctaBsieHa B cooTBeTCTBUM C TpeboBanusmu PI'OC BO no
HarnpaBsieHuto noArotoBku 04.04.01 — «Xumusi» (ypoBeHb MarucTparypbl), yTBEpP)XKJEHHOIO
nprKa3oM MuHKCTepcTBa 0Opa3oBaHus U HayKu Poccuiickoit ®epepariun ot 13 uromst 2017 1. Ne 655,
c yuetoM rpo¢uns «HeopraHnueckass XuMusi», a Takke pabounM yueOHBIM TJIaHOM TI0 JaHHOMY
HarpasJ/IeHUIO [TOATOTOBKHU.

© Baxaxu X-M.M., 2025 r.
©®TI'BOY BO «YeueHCKuii rocyjapCTBeHHbIN yHHUBepcuTeT uM. A.A. KazabipoBa», 2025 T.



—_

10.

11.

12

Copepxanue

CTp.
ey 1 3a71aUM OCBOEHUS JUCLIUILIVHBI 4
[TepeueHb M/IAHUPYEMBIX Pe3yJ/IbTaTOB 00YUEHHUs TI0 AUCLIUTIAHE

(MOZyI0), COOTHECEHHBIX C TIJIAHUPYEMBbIMU pe3yJ/IbTaTaMU OCBOEHUS
obpa3oBare/ibHOM MPOTrpaMMbl 4

Mecto aucuunivHbl (MoAysist) B ctpyktype OITOIT 5
Copep>kaHue JUCLMIIIMHBI (MOZY/Is1), CTDYKTYPHUPOBaHHOE 10 TeMaM

(pa3menam) € yKa3aHWeM OTBeJeHHOIO Ha HUX KOJIMYeCTBa

aKa/[eMUYeCKHUX YaCOB U BUJIOB YUeOHBIX 3aHATHHA 5
[TepeueHnb yueOHO-METOANUECKOTO 00eCIIeueHUsI /Il CAMOCTOSITe/TbHOM

paboThI 00YUAIOIIMXCS 110 JUCLUTIIMHE (MO/YJII0) 11
@DOH/I OL|EHOUHBIX CPe/CTB /IS MPOBeJeHNs IPOMEXXYTOUHOM aTTeCcTalyuu
00yuUaroIIMXCcs 1o AUCLUTUIMHE (MOYJIIO) 12
OcobeHHOCTH peanu3alydd JUCHUIUIMHBI IS WHBAJMAOB W JIMI[ C
OrpaHUUYeHHBIMHA BO3MOXXHOCTSIMH 37J0POBbSI 13
[TepeueHb OCHOBHOM U AOTIOJTHUTETLHOUM yUueOHOM TUTepaTyphl,

HeoOX0/IUMOM /1J11 0CBOEHUsI AUCLUTUIMHBI (MOAYJIs1) 14
[TepeueHb pecypcoB UH(POPMALIMOHHO-Te/IEKOMMYHUKALIMOHHOW CeTU

"MiuTepHeT", He0OXOAUMBIX /ISl OCBOEHUS JUCLIUITIMHBI (MOYJIs) 14
MeToaryeckue yKa3aHUs it 00yUarOIUXCsl TI0 OCBOEHUIO JUCLIATITUHEI

(Mopyns) 15

[TepeueHb MH(POPMALMOHHBIX TEXHOJIOTHH, UCIIO/Ib3YEMBIX ITPH

OCyILleCTBIeHUH 06pa3oBaTeIbHOrO IpoLiecca 1o AUCLUIUIMHE (MOZYJI0),

BKJTIOUasi ITepevyeHb MPOrpaMMHOro obecrieueHust 1 MH(OPMALIOHHBIX

CMPABOYHBIX CUCTEM (TIpH HEOOXOJUMOCTH) 16
OrmyicaHrie MaTepraabHO-TEXHIUUECKOH 0a3bl, He0OXOMMOM st

ocylecTB/IeHHUs: 00pa3oBaTe/IbHOIO MpoLjecca Mo AUCLUITIMHE (MOAYJII0) 16



1. Ilesiu ¥ 3aiau¥ OCBOEHUA JUCIUILIMHBI
Ilesi1 ocBOeHMSA JUCIUTITUHBI:

- O3HAKOMJIEHHNE€ MalrMCTPAHTOB C OCHOBHBIMH HAIIPpAB/IEHHUAMU TIDUMEHEHHA KOMITBIOTEDHBIX

TEeXHOJIOTUN B XYMUU.

3ajaun 0CBOEHMsI AUCHUIIIHHBI:

- PacKpbITb B3aUMOCBSI3U [IUAAKTUUECKHX, TICUXOJIOTO-TIeJaroriueCKuXx U MeTOAUYECKUX OCHOB
TpUMeHeHUsI KOMITbIOTePHBIX TeXHOJIOTHM ZIJisl pellieHus 3a7au rpodeccroHanbsHOU cdephl;

- chopMHUpOBaTH KOMITeTeHI[UU B 00/1aCTH MCTI0/Ib30BaHMUsI BO3MOXKHOCTeM COBPeMEeHHBIX CPe/ICTB
VKT B HayuHO- HCCIe0BaTeNbCKOW U HAyUHO-T1eJarOTMUeCKOM JesiTe/IbHOCTH.

2. IlepeueHb IUIAHUPYEMBIX Pe3y/IbTAaTOB 00yueHHs MO JUCIUIIHHE (MO/Y/II0), COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMH 0CBOeHHs 00pa30BaTe/IbHON MPOrpaMMbl

[Tponiecc wW3yveHus AWCLMIUVIMHBI HampaBjieH Ha ()OPMUPOBaHHWE 3/1EMEHTOB CJleJyHOLUX
KoMmreTeHIIUM B cooTBeTCcTBUM ¢ PI'OC 1o jaHHOMY Harpas/ieHUI0 MOATOTOBKU:

I'pynna komnereHumn

Kareropus
KOMIIeTeHI[UH

Kog HaumeHoBaHHe
KOMIIeTeHI[MH

YHuBepcaibHbIe -

Ob1enpodeccroHaibH
ble KOMITeTeHIIUN
HaBBIKH

O61enpodeccro
HaJIbH ble

OIIK-1. CriocobeH BBIMOMHATh
KOMIIJIEKCHBIE SKCTIepUMeHTa/IbHbIe U
pacueTHO-TeopeTHUUeCcKUe UCCeJOBaHus B
n36paHHOI 00/1aCTH XUMHUU U CMEXKHBIX
HayK C UCIO/Ib30BaHUEM COBPEMEHHBIX
TpUOOPOB, MPOrPaMMHOI0 00eCITeueHHs U
6a3 JaHHBIX MPOdeCcCHOHATBHOTO
Ha3HaueHwusl.

OTIIK-3. CriocobeH UCMOMb30BaTh
BLIUMC/TATE/IbHbIE METO/IbI U a/IalITUPOBATh
CYILL[eCTBYIOIIIMe TTPOrPaMMHBIe MPO/yKThI
JL7Is1 pellieHys 3aZiau rpodeccuoHalbHOM
JlesiTeTbHOCTH.

[TpodeccroHanbHbIE -

B pe3ynbTaTe OCBOEHUS JUCIUTIIMHBI 00YYaIOIHIACS TODKEH:

KO}I[ 1 HAaMMEHOBaHHe

Pe3ynbTaThl 00y4eHHs 1O

obecrieueHue U npodeccruoHaibHbIe 6a3bl
JTAaHHBIX JIJIs1 pellieHus 3a/1a4 B U30paHHOU
00J1aCTH XUMUHY WJTH CMEXKHBIX HayK.
OIIK-1.3 — Ncnonib3yeT coBpeMeHHbIe
pacyeTHO- TeOPeTHUECKHEe MeTO/bl XUMUHU
JUTsL pellieHust TpodeCCUOHATBHBIX 3a/jau

HWH/MKaTopa KOMNeTeHIMH AMCIUILINHE
OIIK-1.2: Mcnosib3yeT cCoBpeMeHHOe 3HaTh:
obopy/ioBaHKe, IPOrpaMMHOe - CHOBHble  pecypChl /11 pelleHust

KOHKDETHOH 3a/lauu;
- OCYII[eCTBJIATD TTepeBo/] MHPOPMAaIUH Ha SI3bIK,
XapaKTepHBIN /1/1s1 TPeAMEeTHOM 00/1acTu.
YMerts:
- HaxoAWTb,  KPUTWYECKHW  aHAJU3UPOBAaTh,
COTIOCTaB/IATh, CHCTEMAaTU3UPOBaTh W 0000IaTh
0OHapyKeHHYI0 UH(OpMAI[HIO.

Baaaern:

- OCHOBHBEIMH METOJdMH pelieHKd 3a1da4 C




NprMeHeHreM 3aKOHOB MaTeMaTUUeCKUX TOX/IeCTB,
JTOTUKU, BEPOSITHOCTU U CTAaTUCTUUYECKUX METO/IOB B
rpodeccruoHa/bHOM JiesiTeTbHOCTU

OIIK-3.1: Ucnonb3yet coBpeMeHHble IT-
TeXHOJIOTUM NpY cOope, aHanM3e U
rpe/cTaB/ieHUH UHPOpPMaLuu
XUMHAYEeCKOTr0 pOQUJIs.

OIIK-3.2: Vcnosib3yeT cTaHjapTHBIE U
OpUrMHa/IbHble IPOrpaMMHbIe NPOJYKTHI,
Mpy He0OXOIUMOCTH aJJalTUPYS UX AJIST
pelleHNs 3a7au.

OIIK-3.3: Ncrnonb3yeT cOBpeMeHHbIe
BLIUMC/TUTE/TbHBIE METO/IbI /11 00pabOTKH
TAHHBIX XMMHUYEeCKOr0 3KCIIepUMEHTa,
MO/1e/IMPOBaHMUsL.

3HaTh:
- MEeTO/Ibl aBTOMaTU3UPOBAaHHOTO COOpa, repejaum,
o0paboTku W HakoruleHWs — WH(OpMaLuu
orapaMeTpax  TeXHOJIOIMYeCKUX TIpOLIeCCOB;
METOZIbl  TIPOEKTHUPOBAHUS  PENALMOHHBIX  0a3
[TAHHBIX; CIIOCOOBI MPUMeHEeHUs] BbIUHC/IATETLHON
TexHUKU B pamkax CAIIP ans BbIOOpa, pacuera,
KOMIIOHOBKM ¥  rpaduyeckoro u3o0paxeHus
MPOMBILLIJIEHHBIX TTeYei.

Ymetsn:
- aHA/IM3UPOBATh XUMHUUYeCKUe TIPOLeCChl U
MPOU3BO/ICTBO KaK 00BEKT aBTOMAaTH3aluu U
yIIpaBJ/IeHUsI;
- BLIOMpATh CTPYKTYPY aBTOMaTHU3UPOBaHHbIX
TeXHOJIOTUUeCKUX KOMILIEKCOB, UHPOPMAIIMOHHBIX
1 BBIUMC/IUTE/TbHBIX CeTel;
- IPOEKTUPOBATh 0a3bl JaHHBIX B JAHHOU
TpeMeTHOM 00/1aCTH C TIOSTyYeHreM
[POrPaMMHOI0 MPOAYKTA C MOMOLLBIO TTaKeTOB
MPUK/IaJHBIX TIpOrpamm 1o pa3pabotke CYB]]
Bnaagern:
- TpeJCTaBleHWeM O TpPUMEHsIeMbIX /i Liesiei
aBTOMaTHU3UPOBaHHOI'O cbopa, repeziauy,
06paboTKu u HaKOTUTeHUs vHbOopMaIn
TeXHUYEeCKUX CPeJICTBaX, BK/IH0Uasi MPOMBILLL/IEHHbIE
KOHTPO/IZIEpbl W ymnpaBiasome  OBM: o
MPUMEHEHHWH  BBIUMC/IUTE/TbHOU TeXHUKWA IS
BbI0Opa, KOMITOHOBKHU Y rpauuecKoro
M300paKEHUsST ~ XUMHUYECKUX  TIPOMBIIIJIEHHBIX

arraparos.

3. Mecro aucuuniussl B crpykrype OIIOII
HOucuurivHa «MiHpopMaLMoHHbIe TeXHOJIOTUU B TTpodeccroHambHoM AesitenibHOCTH» (51.0.02)
OTHOCHTCS K JAUCHUIUTMHaM 0a3o0Boit uactu Osioka B1 «Jucturmnbl (Mogysu)» OITIOIT BO mo

HaripasJ/ieHuo 1oAroToBkU 04.04.01 «Xumusi».

4. Cojep)xkaHue JAUCLHUILIMHBI, CTPYKTYpHMpPOBaHHOe mNno TeMaM (pa3jesiaM) C YyKa3aHHeM
OTBe/ICHHOT'0 Ha HHMX KO/IMYeCTBA aKaJeMHYeCKHX W/IM acCTPOHOMHUYECKHX 4YacoB U BH/IOB

y4eOHbIX 3aHATHI

4.1 CTpyKTypa JUCLUILIMHbBI

OO611ast TPyA0eMKOCTh AUCHUIIMHBI 110 JaHHOW GopMe 00yueHHs cOCTaB/sieT 3 3aUeTHbIe

eauHULBI (108 akageMUueCcKrux 4yacoB)

dopma paboTel 00yuaroIMXxcst/Bubl yueOHbIX 3aHATHH CemecTp

Tpys0eMKOCTb, 4acoB

Bcero

1 2



https://pandia.ru/text/category/himicheskaya_i_neftehimicheskaya_promishlennostmz/
https://pandia.ru/text/category/himicheskaya_i_neftehimicheskaya_promishlennostmz/

KoHTakTHasi ayaguTopHasi paboTa 00yuaroIuxcs ¢ mperoiaBaTesiem: 30 30

Jlekumu (J1) 15 15
[TpakTrueckue 3aHsaTus (113)
JlabopatopHbie paboTsl (JIP) 15 15
CamoctositenbHast pabota ( CPC) 78 78
Kypcosoii npoekT (KII), KypcoBasi paborta (KP)

oknaz (/1)

Acea (I)

Pecdepar (P)

CamocTosiTesIbHOE M3yUeHue pas/ieioB 78 78
Bu/1 U TOTOBOTO KOHTPOJIS - 3a4eT

4.2 CogeprxaHue pas3je10B JUCLHUTIUHBI

No HaunmeHoBaHue Popma
pasena Copep>kaHue pa3szena TeKyIero
paszena KOHTPOJIsI
[TousiTre nHbopMaroHHou [H(popmarus. CeolictBa HpopMarmu. Cucrema
TeXHOJIOTUU. Byl KozupoBaHus uH(opMaruu. KogrpoBanue
1 MHGMOPMAaLIMOHHBIX TeKcToBOW nH(popmaumu. KogrpoBaHue vO. JIP
TexXHOJIOTWH. OpraHu3aiys [TeKCTOBOM, rpadrueckoii U 3ByKOBOU ’
MHGMOPMAaLIMOHHBIX rvH(popMaLyy. PexxrMbl U MeTOZIbI Ilepeiaun
MpOLIECCOB. rHbOpMaLUK.
VHdopmaliioHHble  TexHOMOTWHA.  OCHOBHBIE
MHdopMaloOHHBIe uepTbl coBpeMeHHbIXx WT. OpraHuszayusa u
2  [TeXHO/IOTHM B Pa3/IMUHbIX  [[IpeJiCTaB/eHHe  JaHHBIX B  KoMimbioTepe| YO, JIP
00/1aCTSIX feTebHOCTH. Opranusaiysi  XpaHeHUsT W JoCTyma K
vHbOpMaLMK Ha KOMIIbIOTepe.
CoBpeMeHHbIe OCHOBHbIE TIPOTrPaMMHbIe
3 gHMHqECKHe PEAAKTOPRI 1 npoAykThl. Knaccudukarys cnykeOHbIX 1 YO, JIP
4351 AAHHELC MPUK/IaTHBIX TIPOTPaMMHBIX CPe/ICTB.
OcHOBHBIe  IHTepHeT-pecypchbl XUMHYECKOI'0
KOoMITbIOTepPHbIE TeXHOIOTHHUIPO(MUIIS, OBbIIIeHNe 3()(EeKTUBHOCTH JOCTyIA K
4 B oOMeHe Hay4HOU HUM. [Tonck, xpaHeHue u 06paboTka xumuueckod| YO, JIP
rH(bopMaLe. vHdopMaii. Oco0GeHHOCTH  TIpe/|CTaB/IeHUs
XUMHUUeCKON uHpopMaluu.
BosmoxkHocTH cetu NurepHer.
KowmrbroTepHble BHDYCHIL. OcHOBHbIE
WUCTOYHUKA BUpycoB. OOuue cpejcTBa,
lcrionb3oBaHue CeTH rpelOTBpaLLjalolie 3apakeHre KOMIIbIOTepa.
5 |/IHTepHET B XUMUYeCKOH CereBble YO, JIP
HayKe. cnyxbbl.  JlokanmbHasg ~— ceTh.  TormoJioruy
JIOKanbHOM ceTu. ['nobanbHast ceTb. Afipecaliusi B
WutepHete. IIpoekTrpoBaHWe U pa3paboTKa
BUPTYaJ/IbHBIX XUMUUECKUX J1abopaTopuii.




CraTrcTrueckasi 00paboTKa pe3y/bTaToB
K M3MepeHUH Y TIPUHIUIIBI TIPOBEPKH HayYHBIX
OMIBIOTEPHSALIA TMITOTe3 U MaTeMaTHUeCKUX MO/IeeH.
g [13MEPUTEIBHON 1 Vicrnonb3oBaHue KOMITBIOTEPHOU aHUMAl[WH, YO, JIP
AHATUTIHECKO rpadHUecKUx U MaTeMaTUUeCKUX MPOAYKTOB
annapatypel JUTST OTOOpaykeHUst
pe3ynbTaTOB MCC/Ie/JOBaHUMN.
MaremMaThuecKue MeTO/Jbl KOMITbIOTEPHOTO
MO/Ie/TUPOBAHMsI CBOMCTB BeIlleCTBa U
TexHooruy XUMWYeCKHX MpeBpallieHni. Vcromp30BaHye
7  |KOMITbBIOTEPHOTO ) YO, JIP
METO/IOB KOMITbIOTEPHOT'O MO/Ie/TMPOBAHUS B
MO/Ie/TUPOBaHMS.
XUMHYECKHX
HCCIe/JOBaHUSIX.
MogenmupoBaHe U KOHCTPYMPOBaHHE
C 9KCIIePUMEHTaIbHOI'0 MaTepuasa.
HHE OTUYETOB
8 O3/1aHHE OTHETOB KowmrmbloTepHast 06paboTka vO. JIP
MCC/IE/0BATETLCKOM 9KCIIePUMEHTAbHBIX JaHHBIX. [Ipe3eHTarys ’
eI Te/TbHOCTH
pe3yabTaToB uccienoBanus. OdopmieHve
UTOrOBOTO OTuéta 0 HUP.

OYHASA ®OPMA OBYUYEHUA

4.3 Pa3pe/nbl JUCHMIVIMHBI, H3yYaeMble BO 2 ceMmecTpe

N Ko/mnuecTBo yacoB
o
as HanmeHoBaHue paszesos AyRuTOpHas
pena pasa Bcero abora CP
& a3 [ Jp
1 (TloHATHe UHPOPMALIMOHHOM TeXHOIOTHUU. BUibI
MHGOPMaLIMOHHBIX TexHoorui. OpraHu3aiiys 1 1 8
WH(GOPMALIMOHHBIX TIPOLIECCOB.
) WHdbopMal[oOHHbIe TEXHOJIOTHUY B PA3/IMYHBIX ) 9 10
00/1aCTSIX ZIeITeTbHOCTH.
3 |XMMHYEeCKHe peJaKTOpbI 1 0a3bl JaHHBIX. 2 P 10
4 KoMmribioTepHble TeXHOJIOTHY B 00MeHe HayuHOU ) 9 10
vH(pOopMalyen.
5 [Mcronb3oBanue ceTv VIHTEpHET B XUMHUYECKOH HayKe. ) 2 10
6 KomMribroTepu3aliyst u3MepuTe/IbHOM M aHaTUTUUeCKOM ’ ’ 10
anmapaTyphbl.
. TeXHOMOrMY KOMITbIOTEPHOT'O ) 9 10
MO/1e/TMPOBaHMUS.
3 Co3faHue 0TYeTOB UCC/Ie0BaTeIbCKOM ) 9 10
esiTeNTbHOCTH
Hroro: 15 15 78




4.4 CamocTosiTe/IbHasi padoTa CTyJeHTOB

HavmeHoBaHue TeMbl Bup camocTositennbHOU
N OuieHoYHOE Kon-Bo Kop,
JTACLIATIJTUHBI UIN BHEayJUTOPHOU pabOThI
CpeJCTBO 4yacoB | KOMIIETeHLIUU
pazzena obyyaroruxcs, B T.u. KCP
[Tonsitue V3y4yeHre HayuHOU
r“H(MOpPMaLMOHHOM JUTepaTypkl 10 TeMe,
TeXHOIOTUU. Buipl BBITIOJTHEHUE YTIpaXKHeHUH
WH(OPMaLMOHHBIX OIIK-1
Gopmav YO, JIP 8
TEeXHOJIOTUM. OIIK-3
Opranusanus
HMH(OPMaLIMOHHBIX
MPOLIECCOB.
WHudopmariionHbie V3y4yeHre HayuHOU
TEeXHOJIOTUU B JIUTepaTypel 10 TeMe, OIIK-1
. YO, JIP 10
pa3/IMYHbIX 00/1aCTSIX BBITIOJTHEHUE YTIPa)KHEHUU OIlK-3
JlesiTeIbHOCTH.
Xumuueckue V3y4yeHre HayuHOU OTTK-1
pesjakTopsl 1 Gaskl JIUTepaTyphl 10 TeMe, YO, JIP 10
JTAaHHBIX - OIIK-3
: BBITNIOJTHEHUE YIIP&KHEHUU
KommnerotepHsie V3y4yeHHe HayuYHOU
TEeXHOJIOTMY B 0OMeHe | juTepaTypel 10 TeMe, vO. JIP 10 OIIK-1
Hay4HOH BBITIO/THEHUE YIIPaKHEHUU ’ OIIK-3
vHbopMaluei.
Vcnonp30BaHue cetu V3y4yeHre HayuHOU
OIIK-1
WHurepHeT B JIUTEeparTypsel 10 Teme, YO, JIP 10 OIK-3
XUMHUUeCKON HayKe. BBITIOJTHEHUE YIIPaKHEHUH
Komnerorepusanus V3y4yeHle HayuYHOU
W3MepUTe/IbHOU U JIATEPATYPHI 110 TEME, OIlK-1
. . YO, JIP 10
aHa/IMTUYeCKOU BBINIOJIHEHUE YIIPayKHeHU! OIIK-3
anmnaparyphl.
TexHonoruu V3y4yeHre HayuHOU OIK-1
KOMITbIOTEPHOI'O JITeparypel 10 TeMe, YO, JIP 10 OIK-3
MO/le TUpPOBaHuUsI. BBITIOJTHEHUE YTIPaXKHEHUH
Co3zaHue 0TUeTOB M3yyeHre HayuHOU OITK-1
HCC/IeI0BaTe/TbCKON JIUTepaTypkl 10 TeMe, YO, JIP 10 OIK-3
JlesiTelIbHOCTH BBITIOJTHEHUE YTIIPaKHEHU
Bcero yacoB 78
4.5 JTabopaTopHbIe padoThI
No Ne . KosmuectBo
HaumeHoBaHMe 1ab0opaTopHOM pabOThI
/1 | pa3zena 4yacoB
Jlab6opaTopHas pa6ora Ne 1.
L. 1 KopaupoBaHue TEeKCTOBOW, rpauueckor U 1
3ByKOBOU uHGbopMaiuu. CUCTeMbl CUMCIeHUSI.
JIabopaTopHasi pabora Ne 2
2. 2 Wcrionb3oBaHre BO3MOXXHOCTEW TEKCTOBOTO peJjaKTopa 2
[U1s1 pa3paboOTKM JJOKYMEHTOB CJIOXKHOU CTPYKTYPBI.
JTaGopaTopHas pa6orta Ne 3
3. 3 TexHrKa paboTel ¢ TabsuuHbIM MporieccopoM MS Excel. 2
Co3paHue /1eKTPOHHBIX TabsuL]. OpraHu3alys BEIYUCIeHNH.
Casi3biBaHMe TabJIMLL




JIaGopaTopHas pa6ota Ne 4.
V3yuenue 6a3 CTPYKTYPHBIX JJaHHBIX TI0 XUMUHU. OCHOBBI
pabotel B CYB[I MS Access. Vicnionb3oBanve CYB/I asist
peanv3alyy 3a/1a4 peIMEeTHOM o0JiacTu

JTaGopaTopHas pa6ota Ne 5.
Pabora B ryiobansHO# cetn iHTepHeT. TexHrka paboTel ¢
opay3epom MS Internet Explorer. PaboTa c 31mekTpoHHOM
1oYTOM B ceTh VIHTepHeT.

JIaGoparopHas padota Ne 6.
AHanuTHyecKuii 0030p ¥ aHa/IN3 OTeYeCTBEHHBIX U
3apy0OeXKHBIX KaTa/loroB XMMHUECKUX VIHTepHEeT-pecypcoB 1
3JIEKTPOHHBIX CIIPABOYHUKOB

JTaGopaTopHas pa6orta Ne 7.

MaremaTrueckrie MeTo/jbl KOMITbIOTEPHOTO
MO/Ie/TMPOBaHUsT CBOMCTB BEI[eCTBA U XMMUUECKUX
npeBpaiiieHuit. VIcrob30BaHie MeTO/J0B KOMITbIOTEPHOTO
MO/Ie/TMPOBaHMUsI B XUMHUECKUX MCC/IeIOBAHUSIX

JIabopaTopHasi pa6ora Ne 8.
KommnbroTepHast 06paboTKa 3KCrieprMeHTa bHbIX JIaHHbIX.
[Tpe3eHTanus pe3y/nbTaToB ucciaefoBaHus. OdopmiieHue
uTorosoro otuéra o HMUP.

Bcero:

15

4.6 IIpakTHYecKHe 3aHATHA — He MPe[yCMOTPeHbl Y4eOHBIM T/IaHOM

4.7 KypcoBoii npoekT (KypcoBasi padoTa) — Ha IIpeJlyCMOTPeH yueOHbIM TJIaHOM

O4YHO-3AOYHASA ®OPMA OBYYEHUSA

4.1 CTpykTypa JUCIUILIMHBI

OO6111ast TPYA0EMKOCTh AUCLUIIMHBI 110 JaHHOH opMe 00yueHHs COCTaB/IsieT 3 3aUeTHbIe
equHUIBI (108 akageMUueCcKrX 4acoB)

TpynoeMKOCTb, 4acoB
dopma paboTel 00yuaromuxcst/Buibl yueOHbIX 3aHATUN Cemectp Beero
1 2
KoHTtakTHasi ayauTopHasi paboTa 00yuaroImyxcst C Tpero/jaBaTesieM: 32 32
Jlekumu (J1) 16 16
[TpakTrueckue 3aHsitus (I13) 16 16
JlabopatopHbie paboTs (JIP)
CamoctositenibHast pabota ( CPC) 76 76
Kypcosoii nmpoekT (KII), KypcoBasi pabora (KP)
oxaz (/1)
Acea (I)
Pedepar (P)
CaMocTosiTe/TbHOE M3yUeHHe pa3/ie/ioB 76 76
By M TOTOBOrO KOHTPOJIS - 3a4eT
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4.3 Pa3pe/nbl JUCHMIIIIMHBL, H3yYaeMble BO 2 cemecTpe

No KonnyecTBo yacoB
- o AypuTtopHas
gea;; auMeHOBaHUe pa3ZiesioB Beero 16014 Cp
JI 113 JIP
1 |[onstue nHGOPMALIMOHHON TEXHOMIOTUU. BUibI
MH(OPMaIMOHHBIX TeXHOJIOTUM. OpraHu3aluys 14 2 2 10
MH(pOPMAaLIMOHHBIX MPOLIECCOB.
) VH(popMaLMOHHbIE TEXHOJIOTHUY B Pa3/IMYHbIX 14 ) 9 10
00/1aCTSIX ZIeSITeNTbHOCTH.
3 [XMMHYecKHe pe/jakTophl U 0a3bl JaHHBIX. 14 ) 2 10
4 KoMIbloTepHbIe TeXHOJIOTHH B 0OMeHe HayuHOU 14 7 7 10
vH(bopMaLei.
5 [{cnone3oBanHue cetd VIHTEpHET B XUMUYEeCKOH HaykKe. 13 ) 2 9
6 KomnbroTepusaryss UsMepuTeIbHON Y aHa/IMTUYeCKON 13 2 2 9
arrapaTyphl.
7 'TexXHOJIOrMY KOMITbEOTEPHOTO 13 ’ 2 9
MO/Ie/TUPOBaHUSI.
3 Co3aHre 0TUETOB HMCC/IeJ0BAaTe/TbCKOM 13 ) 9 9
eI TeNIbHOCTH
Hroro: 108 16 | 16 76
4.4 CamocTosATe/IbHasi pad0Ta CTY/JeHTOB
HanmeHoBaHUe TeMbl Bup camocTosiTe/bHOM
o OueHouHOe Kon-Bo Koz
JVCLIATITMHBI WA BHEayIUTOPHOW paboThI
CpesCTBO YacoB | KOMITeTeHLIUU
pa3zena obyuaroruxcs, B T.u. KCP
[Tonsitne V3y4yeHHe HayUYHOU
VH(pOpPMaLIOHHON JIUTEepaTypsl 10 TeMe,
TeXHOI0TUU. Brugipl BBITIOJTHEHUE YTIPaXKHEHUM
VH(}OPMaI[MOHHBIX vO. JTP 10 OIIK-1
TeXHOJIOTUM. ’ OIIK-3
Opranu3sanus
MH(OPMaLMOHHBIX
TIPOLIECCOB.
WudbopmariiioHHbIe V3y4yeHHe HayuYHOU
TeXHOJIOTUU B JIATEPATYPHI 110 TEME, vO. JIP 10 OIIK-1
Pa3/IMuUHBIX 00/1aCTIX BBITIO/THEHUE YIIPaKHEHUU ’ OIIK-3
JesiTe/IbHOCTH.
XuMuueckue V3y4yeHre HayuHOU OIK-1
pesakTopbl U 6asbl JUTepaTypkl 10 TeMe, YO, JIP 10
AAHHDIX. BBITIO/THEHHE i OTIK-3
yIpa’KHeHUU
KowmribtoTepHbie M3yyeHre HayuHOU
TeXHOJIOTUH B OOMeHe | JuTepaTypsl [0 TEME, vO. JIP 10 OIIK-1
Hay4HOU BBITIOJTHEHUE YTIPa)KHEHUM ’ OIIK-3
rHbopMaliye.
HVcrionb3oBaHve ceTu H3yueHre Hay4yHOU OIIK-1
YO, JIP 9
VnTepHer B JIUTEPATYpPhI 110 TEME, OIIK-3
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XUMHUUYECKON HayKe. BBINIOJTHEHUE YIIPaKHEHUU
Komrnbrorepusanus M3yyeHue HayuyHOU
M3MepUTe/IbHON U JITeparypel I10 TeMe, OIIK-1

. . YO, JIP 9
aHa/IMTUYeCKou BbITIOJIHEHUE YIIpa)KHeHU! OIIK-3
annaparyphl.
TexHonornu M3yyeHre HayYyHOH OIK-1
KOMIIbFOTEPHOI'0 JIATEPATypbl 110 Teme, YO, JIP 9 OIK-3
MO/leTMPOBaHMsI. BBINO/IHEHHUE YIIPaKHEHUU
Co3pmaHue 0T4eTOB H3yueHre Hay4yHOU OIK-1
HCC/Iel0BaTe/TbCKON JIATEPATypbl 110 Teme, YO, JIP 9 OIK-3
JesITe/IbHOCTU BBINIOJTHEHUE YIIP&KHEHUU

Bcero uacoB 76

4.5 JTabopaTopHbIe paboThI — He TIPe[yCMOTPeHb! Y4eOHbIM T/IaHOM

4.6 IIpakTHYecKHe 3aHATUA

Ne Ne KomuecTso
HaumeHoBaHMe NPaKTUYeCKOro 3aHATHS
/11 | pasgena 4acoB
1 1 Kopuposanue TEeKCTOBOM,  rpaduueckoil u 1
3BYKOBOM MH(opMaLuu. CUCTeMbl CUMC/IeHUS.
2. 9 Vcnosib30BaHre BO3MOKHOCTeN TEKCTOBOTO peflakTopa Jijist ?

pa3pabOTKH JOKYMEHTOB CJIOKHOU CTPYKTYPBI.

Texnurka paboTsI ¢ TabmuHbIM TIporieccopomM MS Excel.
3. 3 Co3panue 371eKTPOHHBIX Tabsu1]. OpraHu3ariyist BLIUMCTEHUH. 2
CBsi3bIBaHKe TaO/IMII.

W3yueHue 6a3 CTPYKTYPHBIX JAHHBIX 10 XUMHUUA. OCHOBBI
4. 4 pabotel B CYB]T MS Access. Vicnionb3oBanve CYB/I ajist 2
peanM3aliu 3aay MpeAMeTHOU 00/1acTu
Pabora B ryiobansHO# cetn iHTepHeT. TexHrka paboTel ¢
5. 5 opay3epom MS Internet Explorer. Pabota ¢ 3/1eKTpoHHO# 2
1ouTOM B ceTh VIHTepHeT.
Ananmutrueckuii 0030p U aHa/IU3 0T€UEeCTBEHHBIX U
6. 6 3apy0e)KHbBIX KaTaJloroB XMMHUUECKUX VIHTepHeT-pecypcoB U 2
3JIEKTPOHHBIX CIIPABOYHUKOB

MaremaTtrueckrie MeTo/Jbl KOMITbIOTEPHOTO
7. 7 MOZIe/TMPOBAHUsI CBOMCTB BEIL[eCTBAa M XUMHUUECKUX

npespaleHu. Vcrosnb30BaHre METO0B KOMITBIOTEPHOTO 2
MO/Ie/IMPOBaHUs B XUMUYECKUX UCC/IeJOBAHUAX
KomrmbroTepHasi 06paboTKa 3KCIIepUMEHTa/IbHBIX JIaHHBIX.
8. 8 [Tpe3eHTanus pe3y/nbTaToB ucciaefoBaHus. OdopmiieHue 2
utorosoro otuéra o HMUP.
Bcero: 16

4.7 Kypcopoii npoekt (KypcoBasi padora) — He 1IpeJlyCMOTPeH yueOHbIM I7IaHOM

5. IlepeueHb yuYeOHO-MeTOAMYECKOr0 o0ecreueHUsi MJIsI CaMOCTOSTETbHOW PabdoThI
00ydJaroImuXxcs 1Mo AUCHUILIHHE (MO/IYJ/TIO)
[y opraHW3aliyd CaMOCTOSITe/IbHOM PabO0Thl 00yuaromuxcsi B COCTaBe y4ueOHO-MeTOAUYeCcKOro
KOMITTIEKCA AUCLMIUIMHBI UMEIOTCS HabOpbl WHWBH/YAlbHBIX 3a/laHMH M TeCTaM TI0 OTAeTbHbIM
TeMaM JUCLUIUIMHBL. Y4eT pe3y/bTaTOB CaMOCTOSITe/IbHOW paboThl BefleTCsl B paMKax PeHTHHIOBOM
CUCTEMBbI [UCLMIUIMHBL. Ha caMoCTosATe/IbHYI0 TIOATOTOBKY AMCLMIUIMHBI «KOMIbIOTEPHBIE
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TEXHOJIOTUM B XMMHWYeCKOW HayKe W TNIPOM3BOJCTBe» IpefycMOTpeHO 74 uyaca. B Kauvectse
NIPOMEXYTOUYHOW OLIeHKM YCIeBaeMOCTH CTYZEeHTOB MCIIO/Ib3YIOTCSl YCTHbIE OIPOChl BO BpeMsl
TIPOBeJileHns] MpaKTU4YeCKux 3aHATHNA. C Lle/bl0 YCIIelIHOrO0 yCBOEHHs MaTepuarna JUCLUILIMHBI
CTyZleHTaM Ipe/ijlaraeTcs BbINIOJIHEHUE UH/IMBU/IYya/IbHBIX 3a/laHuil. [1711 KOHTPOJISl yCBOEHUs [JaHHON
JVCLUIUIMHBL  y4eOHBIM TIIAHOM TIpelyCMOTpeHa ¢/lada 9K3aMeHa. Ha »JK3amMeHe CTyZJeHTaMm
Tipe/ijlaraeTcs PellvTh 33/layy ¥ OTBETUTH Ha /iBa TeOpeTHUeCKUX BOIpOca 110 MaTepuanaM yueOHOMH
gucturuivHbl. CTyZIleHT CUATaeTCsl [OMYIIeHHbIM K CZjlaue 5K3aMeHa IPU YC/JI0BUM BBITOJIHEHUS UM
TUlaHa yueOHbIX 3aHSATHH U BbINIOJTHEHMU BCeX 3a/laHui U TeCTOB B TeUeHHe CeMecTpa, B COOTBETCTBUU
C PeWTHMHroBOM cucTeMoM. Ilpyu mpoBeseHVM 5K3amMeHa OTBeT CUMTAETCS y/IOBJIETBOPUTE/ILHBIM B
ciydae 50-60 % npaBU/IBHBIX OTBETOB Ha TeOpeTHYeCKHe BOMPOCHI U pellleHUM 3ajaud. OTBeT
CUUTaeTCs He y/I0BJIeTBOPUTE/IbHBIM, €C/IM MaTepuas YCBOeH CTY[,eHTOM MeHee, ueM Ha 50% u 3aziaua
He peleHa. [I11 momnyueHusi 6osiee ryOOKMX U yCTOWUMBBIX 3HaHUM CTyZEeHTaM DeKOMeHAYyeTCs
M3yuaTh AOTIONHUTEbHYIO JINTEePaTypy, CITMCOK KOTOPOW TpuBesieH B 1.8 paboueii mporpaMmbl 110
JUCLIMIUIVHe, a TakKe [yIs pacllMpeHdsl 3HaAHWW M0 JUCLMILIMHE U [JI BBINOJHeHUsl pecdepara
PEeKOMeHZIyeTCsl MCTI0/Ib30BaTh VIHTepHeT-pecypChl: MOMCKOBBIe CalThl, 06a3bl JaHHBIX XMMHUYeCKHX
COeJUHEHUH, 37IeKTPOHHbIe OubmoTeKH (11.7).

6. DoHj OI€eHOYHBIX CPEJCTB /IS MPOBeeHUs aTTeCTAl[UH, 00yJaIoIMXCs 10
AUCLUIIMHE (MOJY/II0)
[IpenycmoTpeHbl ciieytolliye BU/ibl KOHTPOJIS KaueCTBa OCBOEHHUSI KOHKPETHOMN AUCLIUIIIUHBIL:
- TeKYI[1I KOHTPOJIb YCI1IeBaeMOCTU
- IPOMEXXYTOYHAsT aTTeCTaryst 00yUaroIuxcs 10 JUCLATIIMHE
@®oH/, OLIEHOUHBIX CPe/ICTB /IJisl TIPOBeeHUS TIPOMEXKYTOUHOM aTTecTallii 00yJaroImuxcst
10 IMCLUTUTHE 0(OPMJIEH B TMPUIO’KEHUH K pabouelt porpaMmme JAUCLIATUIAHBL

TEMbI JIABOPATOPHBIX PABOT

3apanue: BeimomHUTE 1abopaTopHyto paboTy, yKa3aHHYIO TIpero/iaBaTesieM, C UCII0/Ib30BaHIEM
CrieLMaM3upPOBaHHOI0 TIPOrPAMMHOT0 0becrieueHUst ¥ CPeZICTB TeJleKOMMYHHKaLMW. B oTuete, B
Bu/ie (aiina (aiiioB) 0Tpa3UTh OTBETHI Ha NTOCTaB/IeHHbIe BOMPOCkl. OTUeT 3arpy3uTh Ha CTPaHULLY
Kypca Ha oOpa3oBaTe/lbHOM CaliTe yHHBEpCUTeTa Mo/, yrpasjeHreM cucteMbl Moodle.

Kopuposanue TEeKCTOBOW, rpauueckor U 3BYKOBOM MH(opMaruu. CUCTeMbI
CUMCJ/IeHUSI.
Vcrosib30BaHNe BO3MOXKHOCTeN TEKCTOBOT'O pefjakTopa Jijist pa3paboTKy JOKYMEeHTOB
CJIO’KHOM CTPYKTYPBIL.
TexHuKa paboThl ¢ TabmMuHBIM TIporieccopoM MS Excel.
Co3piaHue 371eKTPOHHBIX Tabsmi. OpraHu3aiusi BbluncaeHuil. CBsi3biBaHUe Tab/uLy.
W3yueHue 6a3 CTPYKTYPHBIX JAHHBIX M0 XUMHUUA. OCHOBBI
pabotel B CYB/] MS Access. cnionb3oBanue CYB]I ns peanu3aryiv 3a/1au peMeTHON
obsactu
Pabora B rnobansHO# cet HTepHeT. TexHuka pabotsl ¢ 6pay3epom MS Internet Explorer.
Paborta c 3/1eKTpOHHOM 1MouTOl B ceTu VIHTepHeT.

AnHanuTHueckuit 0630p U aHa/TM3 0TeUeCTBEHHBIX U 3apy0eXKHbIX KaTaJloroB XUMUUYECKUX
WHTepHeT-pecypcoB M 3JIeKTPOHHBIX CIIPABOYHUKOB
MaTtematuueckre MeTo/ibl KOMITbIOTEPHOTO MO/le/TMPOBaHUs CBOWCTB Bell|eCTBa U
XUMHUYECKUX TpeBpallieHuid. VIcrnoab30BaHre MeTO0B KOMITbIOTEPHOT'O MO/e/TMPOBaHuUS B
XUMHUYECKUX UCCIeJOBAHUSIX
KommnbloTepHass 00paboTKa 3KCIIEPUMEHTa/IbHBIX JIaHHBIX. IIpe3eHTalysi pe3y/bTaToB
rccnenoanusi. OpopmieHue utorosoro otuéta o HUP.
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Jransbl GopMUpPOBaHUA U OLIeHNBAHUA KOMIIeTeHI{H

Ne | KoHTpoimpyemsbie pa3jensl (TeMbl) HaumeHoBaHue
Kojg KkomnereHiyu
n/n AUCLIUI/IMHBI OL|€HOYHOr'0
(nu ee yacTu)
CpeACTBa
1 CTpyKTypa BO/Zibl ¥ PaCTBOPOB OIIK-1.2; OIIK-1.3;
3/1IeKTPOJIMTOB YMePEeHHbIX OIIK-3.1; OIIK-3.2; K, T,P
KOHILIeHTpal1H. OIIK-3.3
2 HOHIZT?/I OHEE/I[EHEHI/IH alj)epglxm OIIK-1.2; OTIK-1.3:
Kineriucciie 1 snepreec OIK-3.1; ONK-32 KTP
eTu4ecKye U SHepreTuyeckye OIK-3.3
acrieKThl THpaTalyu.
3 CTpyKTypHO-BBIHYXeHHbIe nipoLiecchl | OIIK-1.2; OIIK-1.3;
B KOHL|eHTPUPOBAHHBIX pacTBOpax. OIIK-3.1; OIIK-3.2; K,T,P
OIIK-3.3
4 KoHLjemnuuys CTpyKTypHO- OIIK-1.2; OIIK-1.3;
BBIHYKJ@€HHBIX MIPOL|eCCOB. OIIK-3.1; OIIK-3.2; K, T,P
OIIK-3.3

ITTka/ia ¥ KpUTEpHUH OIeHUBAHHUA MHUCHbMEHHBIX H TBOPYECKHX PadoT

banasl Kpurepun

I'mybokoe ¥ TIpOYHOE YCBOEHHWe TPOTPpaMMHOI0 Marepuana. [losHble,
roc/je/joBare/ibHble, TpaMOTHble U JIOTUYECKU H3/1araemMble  OTBeThl IIpU
5 BUZIOM3MeHeHUH 3afiaHusi. CBOOOJHO CIpaB/sieTCsl C TOCTaB/IeHHBIMM 3a/jayaMu,
MO)KeT  O0DOCHOBaTb  TIPUHSITBIE  pEIleHWs, JAeMOHCTPHPYeT  BJafieHHe
Pa3HOCTOPOHHUMMU HaBBbIKAMH U TTPHEeMaMH BbITIOJTHEHHSI TIPAaKTHUeCKHX pabor.
3HaHMe TIPOTPaMMHOTO MaTrepuasa, rPaMOTHOe W3/I0)KeHue, 0e3 CyIeCTBeHHbBIX
HETOYHOCTell B OTBeTe Ha BOMPOC, MpaBWU/IbHOE TpPUMEHeHWe TeopeTHYecKuX

4 3HaHWM, BJaieHne HeoOXOAWMBbIMY HaBbIKAMM TIPH BBITIOJTHEHUM TIPAKTUUYECKUX
3a/au.
[leMOHCTpUpYyeT yCBOeHHWEe OCHOBHOI'O MaTepuasa, TPU OTBeTe JOIyCKalTCs

3 HETOYHOCTH, TIPU OTBETe HeJ0CTaTOUHO MpaBUIbHbIE ()OPMY/IUPOBKY, HapyllIeHUe
ToC/IeIoBaTeTbHOCTH B HW3/I0)KEHWM TPOTPaMMHOI0 MaTrepuasa, 3aTpyAHeHUs B
BBINIOJTHEHUU MPAKTUYeCKUX 3a/JaHui.

-1 Cnaboe 3HaHWe MpPOrpaMMHOrO MaTepuasna, MpPH OTBeTe BO3HUKAIOT OIIMOKH,
3aTpy/AHEHUs MPH BHITIOJTHEHWH MMPAKTUUECKUX PadoT.

0 He 6b1/10 MOTIBITKY BBITIO/IHUATE 3aJjaHHe.

7. Oco0eHHOCTH pPea/in3aliii AUCHUIUVIMHBI [JIf HHBAJIMJA0OB M JIMI] C OrpdHUYE€HHBIMH
BO3MOXHOCTAAMMH 3/10POBbA

[Mpu oOyueHuMH /ML C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMUA 3/I0POBbsI YUUTHIBAIOTCS HUX
WH/IMBUAyalbHbIe TICuXodusuueckue ocobeHHocTH. OOyueHHWe WHBA/IUZOB OCYIIECTBIISETCS
Takke B COOTBETCTBUM C WHAWBUYyaJbHOW TMpOrpaMMoi peabuiuTalvyd WHBanuzaa (mpu
HaJIMUnH).

Jns auy ¢ HapyweHuem c/lyXa BO3MOXKHO TIpefiocTaBjieHWe yueGHOM WHbopMalyy B
BU3yanbHOU (hopMe (KpaTKUii KOHCTIEKT JIeKIIUI; TeKCThI 3a/laHU, HarleyaTaHHbIe YBeTMUeHHbIM
mprudTOM), Ha ayJAUTOPHBIX 3aHATUSIX [OMYCKaeTCsl TMPUCYTCTBHE AaCCUCTEHTa, a TakKxke
CYPAOTIePeBOJUUKOB W TUQUIOCYPAOTepeBOJUUKOB. TeKyllldid KOHTPOJIb  YCIIeBaeMOCTU
OCYIIIeCTBJISIETCS B MUCbMEHHOM (opMe: 00yUaroIMiCS THMCHbMEHHO OTBeYaeT Ha BOIIPOCHI,
MTMCbMEHHO BBITIOJIHSET TpaKTUUeckue 3azaHus. [lokmaz (pedepaT) Takke MOXKeT OBITh
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TIpe/iCTaB/ieH B IMCbMEeHHOW (popMe, Ipy 3TOM TpebOoBaHUs K CO/Iep>KaHUI0 OCTAFOTCSI TEMU Ke, a
TpeGOBaHUs K KaueCTBY M3/I0)KeHUs MaTepHrasia (MIOHATHOCTh, KaueCTBO PeuM, B3auMO/IefiCTBUe C
ayZUTOpUell W T. [.) 3aMeHsIOTCS Ha COOTBETCTBYIOIMe TpeOOBaHUS, TpeAbsBIsIeMble K
NMMCbMeHHBIM paboTaM (KauecTBO OQOpMJIeHUsI TeKCTa M CIIMCKa JUTepaTypbl, rPaMOTHOCTB,
Ha/Myye W/UTIOCTPaLMOHHbIX MaTepuanoB U T.A.). IIpoMexyTouHas arrectayusi AJisi ML C
HapylIeHUsIMUA C/yXa TIPOBOJUTCS B TMHWCbMEHHOM (opMe, TPH 3TOM MCIIO/B3YIOTCS 001Lue
KpUTepuH oOljeHrBaHus. [Ipu HeoOXOAWMOCTH BpeMsi TOATOTOBKM K OTBETY MOXKeT ObITh
yBEJIMYEHO.

Jns auy ¢ HapyweHuem 3peHus 0Ty CKaeTcs ayuaabHoe IpeJiocTaB/ieHre UH(opMaLuy, a
TaK)ke MCTO/b30BaHKe Ha ayJUTOPHBIX 3aHATUSX 3BYKO3aIlMChIBAIOIIUX YCTPOUCTB (IUKTOPOHOB
U T.1.). JJonyckaeTcs NMpPUCYTCTBME Ha 3aHATUAX acCCHUCTeHTa (TTOMOIHMKA), OKa3bIBaroILlero
oOyuaroiumMcsi HeoOXOAMMYH0 TeXHHYeCKYH TOMOIIb. TeKyI Uil KOHTPO/b YCIeBaeMOCTH
OCyILL[eCTB/IsIeTC B YCTHOM ¢opme. IIpu npoBeZieHHMH MPOMEXYTOUYHOM aTTeCcTaldy i JIUL| C
HapyllleHeM 3DeHUsl TeCTHpPOBaHHWe MOyKeT ObITb 3aMeHeHO Ha YCTHoe cobece/joBaHHE TI0
BOIpOCaM.

Jns auy ¢ 02paHuyeHHbIMU 803MOXCHOCTAMU 300P08bsl, UMEWUX HAPYWeHUsl ONOPHO-
dgu2ame/nbHO20 ANNApamd, Ha ayAWTOPHBIX 3aHATUAX, a TakKe IPU MPOBEJeHUM MPOLeSyp
TEeKYIL[er0 KOHTPOJIsI yCIIeBaeMOCTH M TIPOMEe)KYTOUHOM aTTeCTaliud MOTYT ObITh Tpe0CTaB/IeHbl
HeoOXOoZMMble TeXHHUeCKWe CpeAcTBa (TIepCOHABbHBIA KOMIBIOTED, HOYTOYK WM JIpyTrOi
raJpKeT); JI0MyCKaeTCsl MPUCYTCTBHE aCCUCTeHTa (aCCUCTEHTOB), OKa3bIBalOIero 00yJyaromumcst
HeoOXOZMMYI0 TeXHHUECKYIO MOMOLIb (3aHSATH pabouee MeCTO, TIepeJBUraThCs M0 ayJUTOPUH,
TIPOUMTATh 3aJjaHue, 0OPMUTh OTBeT, 00IL[AaThCS C TIPeroJjaBaTesiem).

8. IlepeueHb OCHOBHOI U /I0ONO/IHUTE/IbHON yueOHOM IMTepaTypbl, HE00X0JUMOM AJIA
0CBOEHMS JUCIMII/IUHBI

8.1 OcHoBHas /mTEeparypa:

1. Opsnos B.}O., PycakoB A.U., Tuxonos C.B. KoMmnbroTepHbIe TEXHOJIOTUU B
obpa3oBaTe/IbHOM 1 HayyHOU JesTensHOCTH. — SIpocasie: SApl'Y, 2005. - 124 c.

2. Onokotit JI. C., Tuto B.M. KommbioTepHbie TeXHOJIOTUM B Hayke U obpa3oBaHuu. W3-
Bo: [T ®opym. — 2019. — 224 c.

3. KowmribloTepHble TeXHOJIOTHUM B HayKe, 00pa30BaHUU U MIPOU3BO/CTBE 3/IeKTPOHHOMN
TexHUKU: YuebHoe rocobue / Kpyunnun B. B., Tanosunkwuii FO. H., Xomuu C. JI. —
2012. 155 c.

8.2 lonosiHuTEIbLHAA IMTEpaTypa:
1. KommbroTepHbie TEXHOJIOTMU B HayKe U 00pa3oBaHMU: MeTouuecKre yKa3aHus K
npakTHueckuM pabotam / Konecankora C. . — 2012. 22 c.
2. KowmrisloTepHbie TeXHOIOTUY B HayKe ¥ 00pa3oBaHu: MeToAuueckue yKa3aHus K
camocTositesibHOM pabore / Konmecuukosa C. . — 2012. 18 c.
9. [ITepeuenn pecypcoB UH(GPOPMALHOHHO-TE/IEKOMMYHUKALIMOHHOM ceTH "VIHTepHeT"
(manee - cerb "VIHTEpHET"), HEOOXOJUMBIX /IS OCBOCHUSA JUCIHHUILTHHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — HayuHasi 3neKTpoHHas 6ub1uoTeka, cucrema PMHIT
http://pedsovet.org/-uHTepHeT e/ COBET

OnekTpoHHO-OMOMOTeUHasT cucTeMa Hu3jarenbCcTBa «JlaHb» - Pexkum moctyma: http://
e.lanbook.com

SR e

9.1 CocTaB nMporpaMMHOro odecreyeHust
1. EpuHas snekTpoHHasi obpa3oBaTtesnbHas cucreMa U-complex
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AHTHIUIArMAaT

OnepanonHas cuctema Windows

KommbroTepHasi mporpamma Jjist xuMukoB AcidBasel.ab
KomnerorepHas nporpamma A1 xumukoB Chemlab

kW

10. MeToguuecKue yKa3aHUA Jjisi 00y4aroIUXCsl 0 0CBOEHHIO JUCIIUITHHBI (110
BH/IaM Y4YeOHbBIX 3aHATHIN)

B cootBerctBUM c Tpeboanusimu ®I'OC BO mperiosaBaHue y4yeOHOM AUCLUTITMHBI
«KommbloTepHble TEXHOMOTMM B XWMHYECKOM Hayke M TIPOMBO/ICTBE» OCHOBBIBAETCS Ha
VHHOBALIMOHHBIX TICUXOJIOTO-TeJarOrMuecKuX TEeXHOJIOTUSAX, HarpaB/ieHHbIX Ha IOBbILLIEHUE
3¢pdekTBHOCTH ¥ KadyecTBa (GopMUpPOBaHUS TPO(ECCHOHANTBbHBIX HABLIKOB O00yUarOLuXCs.
OcHoBHBIMU (hopMamMM 00yueHHUsi SIBJISIFOTCS: JIeKLUM, jabopaTOpHble 3aHSTHs, a TaKxkKe
caMocTosTe/TbHast paboTa yJarrerocsi.

Jlekuus. JleKLMy UuTalOT 10 Haubosee Ba)KHBIM pasfiesiaM TporpamMmbl. OHM HOCSIT
npo6yieMHbIN XapakTep U (OPMUDPYIOT Y CTY/IeHTOB CUCTeMHOEe IpeJcTaBieHre 00 M3ydyaeMbIxX
pa3jenax rnpeaMeTa, 00ecrieurBarOT yCBOeHHe UMH OCHOBHBIX IPUHLIMIIOB U TIOJIOXKEeHUH JaHHON
gucuuruivHel.  KoHCIekTMpoBaHMe JIeKLMH BeJieTCs B CHelUaJbHO OTBeJeHHOW /I 3TOro
TeTpajy, KaXX/bIi JIMCT KOTOPOM [I0J/DKEeH UMeTh Mosis (4-5 CM) /i1 JOTOJIHUTENbHBIX 3alKiCen.
Heob6xoanMo 3anuchIBaTh TeMy U TJIaH JIEKLWH, PEKOMEHAYeMYI0 JIUTepaTypy K TeMme. 3aruicu
paszesioB JIeKLMU JOJDKHBI UMETh 3aroJ/IOBKH, 10/3ar0/I0BKH, KpacHble CTPOKM. 111 BblJjeneHus
paszienoB, BEIBO/OB, ONpe/ie/ieHid, OCHOBHBIX H/lell MOXKHO MCII0/Ib30BaTh L{BeTHbIE KapaH/allly U
¢nomacrepbl. Ha3BaHHbIe B JIeKLJUM CCHIJIKM Ha TMEPBOMCTOUHUMKWA HAJ0 MOMETUTh Ha MOJISX,
4TOOBI ITPY CAMOCTOSATE/ILHOM PaboTe HANTH M BIUCATh UX. B KOHCIIEKTe J0C/IOBHO 3aIMChIBAIOTCS
oripejie/ieHUs TIOHSTHMN, KaTeropud W 3akoHOB. OcTasbHOE [O/DKHO ObITh 3aMydcaHO CBOMMH
cioBamu. Kaxkzgomy crygeHTy HeoOXoZuMoO BbIpabOTaTb M WCMO/B30BAaTh  JOMYCTUMbBIE
COKpalljeHHsi HauboJsiee pacrpoCcTpaHeHHbIX TEPMUHOB U MOHSATUNA. B KOHCIEKT ciiefiyeT 3aHOCUTh
BCe, UTO TPerofiaBaTe/ib MMUILIET Ha [JOCKe, TAaK)Ke PeKOMeH/lyeMble CXeMbl, TaO/IHLbl, JarpaMMbI
u T.A. Tekyujasi pabora Haj, u3yueHreM MH(OPMALUM MO0 aMOy/1aTOPHOMY BeJleHHWI0 OOJIbHBIX
npe/icTaB/isieT COOOW T/IaBHBIA BHJ CaMOCTOSITeNbHOW PaboThl cTyjeHTOoB. OHAa BK/IFOYAeT
00paboTKy KOHCTEKTOB JIeKLUi TTyTeM CUCTeMaTH3alii MaTepuara, 3aro/HeH s TIPOMyIeHHbIX
MeCT, YTOUHEeHHsI CXeM W BblfleJIeHUs IVIaBHBIX MBIC/IE OCHOBHOI'O COZeprkaHus JeKuuu. [1s
3TOTO  WCIONB3YKTCA  UMeloluecs  yuyeOHO-MeTOAWuYecKWe  MaTepuasbl M JApyras
peKoMeHZIOBaHHasi suTeparypa. C TIiefbl0  y/ydllleHHsl YCBOeHHWsI Marepuana TpeOyeTcs
MIPOCMOTPETh KOHCIEKT Cpa3y IMoC/e 3aHATHM, OTMETUTbh MaTeprasl KOHCIeKTa JeKLUi, KOTOPbIM
BbI3bIBAaeT 3aTPy/HEHWs /sl NOHMMaHMWs, MOMbITATbCS HAWTU OTBETbl Ha 3aTPy/HUTe/bHbIe
BOMNPOCHI, UCTIO/Ib3YysI PeKOMEeH/yeMyl0 JIUTepaTypy.

CamocrosiTennbHasag padora. CamocrosiTesibHasi paboTa SIB/IS€TCS OJHUM W3 BH/OB
yuebHOM  JiesiTe/TbHOCTH  OOy4YaroluXcsi, CrOCOOCTBYeT Pa3BUTHUIO  CaMOCTOSITETTbHOCTH,
OTBETCTBEHHOCTH ¥ OPraHM30BaHHOCTH, TBOPUYECKOTO TI0/IX0/a K peleHHto pobsieM yuebHOro 1
npodecCHOHaLHOTO YPOBHS. BHeayauTOpHasi caMoCTosiTesibHasi paboTa BBLITIOMHSETCS 110
3a/laHUIO TIperojiaBaresisi, HO 0e3 ero HermocpeACTBEHHOrO yuacTus. IIpu npegbsBIeHUN BHUOB
3a/laHiii Ha BHEAYJUTOPHYIO CaMOCTOSITeJIbHYI0 paboTy peKoMeHyeTCsi WCIO/Ib30BaTh
mddepeHIMPOBaHHBIA  MMOAX0 K YPOBHIO TOATOTOB/IEHHOCTH oOydatorierocs. Ilepeq
BBITTOJIHEHWEM  BHeayJAUTOPHOM  CaMOCTOSITe/IbHOM  paboThl  TiperofiaBaTesib  MPOBOJWT
KOHCY/IbTallUl0 C OMpefie/ieHWeM 1ieJId 33/laHusi, ero CoJiep)KaHus, CPOKOB BbINIOJTHEHHS],
OpPUEeHTHUPOBOYHOTO 00BemMa paboThl, OCHOBHBIX TpeOOBaHUi K pe3y/ibTaTaM paboThl, KDUTEPUEB
OLleHKH, (OpM KOHTpOJIsI M TiepeuHst jautepaTypbl. CofepkaHue CaMOCTOSITeNTbHOW pPaboThI:
yTeHWe OCHOBHOW W PeKOMEeH[JyeMOH [JOTIOHUTeTbHOW JIMTepaTyphbl, pelleHre CUTYalMOHHbIX
3a7la4y, YTO CIIOCOOCTBYeT Pa3BUTHIO IM03HABATE/NBHOM AaKTUBHOCTH, TBOPUECKOTO MBILLIEHUS
CTY[€HTOB, [IPUBUBAaeT HaBbIKM CaMOCTOSITE/IbHOTO MOMCKa MH(OpMaLMHY, a Takke (popMupyer
CIIOCOOHOCTH M TOTOBHOCTH K CAMOCOBEPILEHCTBOBAHHWIO, CaMOpeanu3alii U TBOPYECKOU
azanTauyy. CamocTosiTesibHasi paboTa C OCHOBHOM U JIOTIOJTHUTETBHOM JIUTepaTypoit popMupyeT
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CTIIOCOOHOCTh aHAM3UPOBATh COIMA/bHBIE TIPOOIEMbI, YMEHHe WCII0/b30BaTh Ha TPAKTHKe B
Pa3/IMUHBIX BUax MpodeccoHaNIbHON U COLIMaIbHOM [1esiTe/TbHOCTH.

3auer. 3aBeplIAlOIIMM 3TaliOM W3yueHUs AUCLUIUIMHBI SIB/SETCS TMPOMEXyTOUYHast
aTTecTalysi B BU/le yCTHOrO 3aueTa. [Ipy 3TOM CTyIeHT JA0/KeH MoKa3aTh BCe Te 3HaHUsl, yMeHHs U
HaBBIKA, KOTOpPble OH TpHOOpen B Tiporiecce TeKyied pabOThI MO WM3YUYEHUIO AWUCIUIUIAHBI.
[ucuuIuiiHa CUMTaeTCsi OCBOEHHOM CTYAEeHTOM, eC/idi OH B TOJIHOM oObeMe chopMHUpOBas
yCTaHOBJ/IEHHbIE KOMITETEHIIMA U CIOCOOeH BBHIMOMHATL yKa3aHHble B [JAHHOW TporpaMme
OCHOBHbIe BH/Ibl IPOQeCCHOHANMBHOM JesTebHOCTU. OCBOeHHe AUCLIMIUIMHBI JO/KHO TI03BOIUTh
CTYJieHTY OCYILeCTB/ISITh KaK aHa/IMTUUYeCKYH0, TaK ¥ HAyYHO-UCC/Ie[i0BaTeTbCKYI0 eATeTbHOCTb,
YTO Ipe/roJsiaraeT riyboKoe 3HaHUe TEOPUU U MPAKTUKK JJaHHOTO Kypca.

11. Ilepeuenb HH(OPMALIIOHHBIX T€XHOJIOTUH, HCII0/Ib3yeMbIX IPU OCYIleCTB/IeHUU
o0pa3oBaTe/ILHOIO MpoLecca Mo AUCHHUIUINHE (MOAY/II0), BK/IIOUasi MepedyeHb
NMPOrpaMMHOro odecnieyeHusi U UHGOPMALIMOHHBIX CIIPABOYHBIX CHCTeM (MPH

He00X0/JUMOCTH)
[Tpu u3yueHUU CTyZeHTaMU JUCLIUTITMHBI « KOMITbIOTepHbIe TeXHOJIOTHU B XMMWYeCKON HayKe U
TIPOM3BO/ICTBE» UCIIO/IB3YIOTCS Ce/lyHoll1e TeXHOIOTHU:

- TexHOJ0ruu rpobsieMHoro obyueHusi (mpoOsieMHbIe JIEKIMU, MPOBOJMMbBIE B (opme
Jmarnora, pelieHre yueOHO-TIpodeCcCOHAMbHBIX 3aJau Ha JIEKLHSX);

- UVHTepakTWBHble TEeXHOJOTMU (TpoBe/leHHe JIeKLMH [JUajioroB, KOJUJIEKTUBHOE
o0Cy)X/leHHe pa3/UUHBIX TOJXO/0B K DEIIeHHWI0 TOW WIM WHOW yueOHO-TIpodecCHOHATBHOMN
3a/1aun);

- nH($OPMAaLMOHHO-KOMMYHHUKAaTHBHBIE 00pa3oBaTe/bHbIe TeXHOJIOTUN (MO/eNMPOBaHKe
M3yuaeMbIX SIBJIeHUH, Tpe3eHTalysl yueOHbIX MaTepuasoB (C MakeToM TMPUKIaHbIX MporpaMm
Microsoft Office Point)) 1 3/1eMeHTbI TEXHOIOTHI TPOEKTHOTO 00yUYeHUsl.

12. MarepuanbHO-TeXHHUYECKas 0a3a, Heo0XxoAMMas /ijisi 0CyLeCTB/IeHUs

o0pa3oBaTe/JIbHOr0 MpPoLecca Mo JUCHHUILIHHE

YuebOHast AUCIUTUIMHA oOecrieueHa yueOHO-MeTOIMUeCcKOl JOKyMeHTalyel (KOMIOHEHT
yuebHO- MeTOAMUeCKOro Komruiekca o avdcuurinHe). Obecrieued JocTym K GoHaM yueOHBIX
nocobuii, 6MbmoTeuHbIM (HOHIAM C TIEpPUOAMUECKUMH U3ZAHUSMU 110 COOTBETCTBYOIIIAM TeMaM.

YueOHble 3aHATHS TI0 TIPeAMETY TPOBOJSATCS B CHELMAaTM3MPOBAHHOM ayJUTOPHUHU
(uHTepakTMBHas pocka+lIK+Bugeonpoekrop). Takke wumeeTcs KOMIIBIOTEPHBIM KjacC C
MYJIbTUMEeZMMHBIM 000pyI0BaHHEM U IOCTYIIOM K ceTu MHTepHeT.
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MMWHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA30BAHUA
POCCUMCKON ®EJEPAIIN
denepanbHOe TOCyJapCTBEHHOE O0/PKeTHOe 00pa3oBaTe/bHOe
yupesk/ieHue BbICILIero oOpa3oBaHUs
«YEYEHCKU I'OCYIAPCTBEHHBIN YHUBEPCUTET
MMEHUN AXMATA ABOYJIXAMUJIOBUUA KAJTEIPOBA»

BMOJIOTO-XUMUYECKUN ®AKYJIFTET
Kadempa «Xumusi»

PABOUYASI [TIPOTPAMMA
YUYEBHOM AVCIIUTLTNHBI

«TeopeTHuecKne 0CHOBbI HEOPraHUYECKON XUMHUH»

HanpasneHuve nogroTroBku Xumusi

Ko/ HanpaBneHus OATOTOBKU 04.04.01

[Tpodub NOATrOTOBKU Heopranuueckasi Xumust
KBanuduKaiys BbITyCKHUKA Marwuctp

dopma obyueHus OuHasi, 0OUHO-3a04Has
Koz gucimnivHel 51.0.03




I'posnbiy, 2025 T.
Conramypazos I'.[1. Pabouasi mporpamMmMa yueOHOM AUCHUIIMHBI « TeopeTryeckrie OCHOBBI
HeopraHnueckon xumun» / Coct. / Conramypazgos I'.l. — I'posueii: ®I'6OY BO «YUeueHnckuii
rocyziapctBeHHbll yHuBepcuTeT UM. A.A. KagbipoBa», 2025 1.

Pabouass mporpaMmMa y4eOHOW JUCLMTIIMHBI PacCMOTpPeHa W of00peHa Ha 3ace/laHUM
Kadespbl «XUMHUs», peKOMeH/I0BaHa K MCII0/1b30BaHUIO B yue6HOM nporjecce (poTokos Nel ot
03.09. 2024 r.), cocraBneHa B cooTBeTcTBUM C TpeboBanusmu ®I'OC BO mo HarpaBieHHIO
noarotoBkn 04.04.01 — «Xumusi» (ypoBeHb MarucTparypbl), YTBEpP)KAEHHOTO TMpPUKa3oM
MunucrepcTBa obpa3oBaHust U Hayku Poccuiickoit ®epepauun ot 13 urons 2017 r. Ne 655, ¢
yueToM ripocuns «HeopraHuuyeckast XMMHs», a Takke pabOuMM yueOHBIM TIJIaHOM TI0 IaHHOMY
HarpaB/IeHUIO TIOJTOTOBKHU.

©Conramypagos I'.[T., 2025 T.



©®I'BOY BO «UeueHCKui rocyiapCTBeHHbIN yHUBepcuTeT UM. A.A. KagpipoBa», 2025 T.



10.

11.

12.

Copepxanue

CTp.
Lenu 1 3aauM OCBOEHUS AUCLUTLIVHBI 4
[TepeueHb TJIAHUPYEMBIX Pe3y/IbTaTOB 00yUEHHS 10 JUCLIUTIINHE

(MoAy/t0), COOTHEeCEHHBIX C MJIaHUPYeMbIMU pPe3yJibTaTaMU OCBOEHUS
oOpa3oBaTe/IbHOM MPOrpaMMBI 4

MecTto aucturiuHbl (Mofyisi) B ctpykType OITOIT 5
Copep>kaHue JUCLUIUIMHEBI (MO /Is1), CTDYKTYPUPOBaHHOE 10 TeMaM

(pa3zmenam) c ykazaHueM OTBeZleHHOTO Ha HUX KOJIMYeCcTBa

aKa/[eMUYeCKHUX YaCOB U BUJOB YUeOHBIX 3aHSTHM 5
[TepeueHb yueOGHO-MeTOAMUECKOTO 0OeCTIeueHHsI i CAaMOCTOSITe/TbHOM

paboThI 00YUaKOIIUXCS 10 JUCLIUTIIMHE (MO/YJIIO0) 14
@DOH/1 OLIEHOUHBIX CPe/CTB /I POBeJeHuUs IPOMEXXYTOUHOM aTTeCcTaluu
00yyYaroIuXxcs 1o AUCLUIUIMHE (MOZYJTIO) 15
OcobeHHOCTH peany3alid JUCLUTUIMHBI I WHBAJWAOB W JIML[ C
OrpaHUYeHHBIMHA BO3MOXXHOCTSIMH 37J0POBbSI 18
[TepeueHb OCHOBHO¥ U [OTIOJTHUTETLHOW yUeOHOM TUTepaTyphl,

Heo0X0JUMOM J/ist OCBOEHUSI JUCLIUTIMHBI (MO/TYJIsT) 18
[TepeueHb pecypcoB MHGOPMAL[MOHHO-TE/IEKOMMYHHUKALIMOHHOW CeTH

"NHTepHeT", He0OXOJUMBIX /IJIsi OCBOEHUS AUCLIUTITMHBI (MOZYJIs) 20
Metoauueckuie yKa3aHUs it 00yUaroIIUXCsl TI0 OCBOEHUIO JUCLIATITUHBI

(Mopys) 20

[TepeueHb MHGOPMAL[MOHHBIX TEXHOIOTUM, UCIO/Ib3yeMbIX TPU

OCyIIIeCTB/IEHMH 00pa30BaTe/TbHOTO MPOLiecca o AUCHUATUIMHE (MOAYJIIO),

BKJTIOYast TlepeyeHb NPOrpaMMHOTr0 obecrieueHust 1 MHPOPMALMOHHBIX

CIPABOYHBIX CUCTEM (TIpH HEOOXOJMMOCTH) 22
OmnucaHue MaTepyabHO-TEXHUUECKOU 0a3bl, HeOOXOUMOM /1/1sT

OCyIIIeCTB/IeHHUs 00pa30BaTe/IbHOTO MPOIiecca Mo AUCHUIIIAHE (MOAYJIIO) 22



1. e/ 1 3ap,a4¥ OCBOEHMS AUCLHMILIUHBI

IMenu ocBOeHUsA AMCLUIIUHBI:
- (hopMHpoBaHUe 3HAaHUI O B3aUMOCBSI3M MeX/ly CTPOEHHEeM BelllecTBa U ero rpeBpaljeHreM B
XUMUYeCKOH peakifuu, o0yueHue criocobam MpUMeHeHUs MTOTyYeHHBIX 3HaHUH MPU
BBITIOJTHEHUM HayUYHO-UCC/IeloBaTeIbCKOUM paboThl;
- PpacKpbITHe CYLHOCTU XMMHUUECKHUX TPOLIeCCOB C UCIO/Ib30BaHHEeM KBAHTOBO-XUMHYECKUX,
CTPYKTYPHBIX U KUHeTUUeCKUX TpeJiCTaB/IeHUI U OCYIeCTB/IeHUs] MTHHOBal[MOHHO-
MPaKTUYeCKOU JesiTe/TbHOCTHU.

3aiauu 0CBOEHUSA AUCIIUILIHHBI:
- 03HAKOMUTh C COBPEMEHHBIMH TeH/IEHIUSIMU B 00/1aCTH;

- Crioco0OCTBOBATh CO3/IAHUIO MPeJCTAaBIeHHS O HayYHO-UCC/IeJOBaTe/TbCKOM [1esITeTbHOCTH
yepe3 WHTerpaljyio TeOpeTUUeCKUX 3HaHUM U TTPAKTUUeCKUX YMeHUI;

- OpHEeHTUPOBATh Ha HeTlpephIBHOE CaMOCOBEPIIIEHCTBOBaHMUE KakK (haKTopa yCIelHon
JlesiTeTbHOCTU B TIpO(pecCoOHabHOM cdepe;

- CrocoOCTBOBaTh TIOBBIIEHWIO MOTHBAIM HAyUHBIX JOCTMDKEHWM uepe3 OCMbIC/IeHHe
COBPEMEeHHbBIX TeH/IeHL[MI Pa3BUTHS. K CAMOCTOSITe/IbHOMY TIPUOOpeTeHNI0 3HaHU.

2. TlepeueHb IUIAHHPYEMbBIX Pe3y/JIbTaTOB O0yYeHHs MO0 JUCHHUIUIAHE (MOJYJIIO),
COOTHECEHHBIX C M/IAHUPYeMbIMH pe3y/IbTaTaMH 0CBOE€HHs 00pa3oBaTe/IbHON MPOrpaMMbI

[Tporecc M3yuyeHUs: JUCLIUIIMHBI HarmpaB/jieH Ha (POPMUPOBaHKE 3/IEMEHTOB C/IeJYIOLHUX
KoMIieTeHLIUM B cooTBeTCcTBUM ¢ PI'OC 1o gaHHOMY HaripaB/eHUIO MOATOTOBKU:

. Kateropus
I'pynna KoMneTeHIui aTeropus Ko/ HauMeHOBaHMe

KOMIIeTeHI{Hi
ITK(0)-1: Criocoben HCII0/1b30BaTh
(dyHJaMeHTa/lbHbIe 3HAHWS CTPYKTYpPbl U
CBOWCTB HEOpraHMUeCKWX BeIIeCTB U
MaTepHaJIOB B PEIlIeHUH 3a/ilau XMMUUYeCKOH

3azauun
IIpodeccruoHanbHbIe A . | Halpas/lIeHHOCTH
XUMHAYeCKOon

HAlIpaB/IeHHOCTH | TTK(0)-2: CriocobeH MpOeKTUPOBaTh U
OCYIIEeCTB/IATh CHHTE3 HEOPraHW4YeCcKHX
BEIIeCTB W COeJVHEHWH C 3aJaHHBIMU
CBOUCTBAMHU

B pe3yJ/ibTaTe OCBOE€HHA OUCLUITIIMHBI 06y‘-I&IOLU"PIﬁCH JOJDKEH:
HaumeHoBaHue HWHAWKATOPAa

KOMITEeTeHLIUU
ITK(0)-1.1: 3HaeT ocobeHHOCTH | 3HATh: 0COOEHHOCTH CTPYKTYPhI U CBOHCTB

CTPYKTYPHbI U CBOMCTB HeOpraHUuecKHXx BellecTB U MaTepuasoB,
HeOpraHWYeCKUX BellleCTB U COCTaBJISIOLINX OCHOBY HAYKOEMKHX 00/1acTeit
MaTepuasoB, COCTABJISIOLINX HapOJHOI0 X03sI1CTBa

OCHOBY HayKOeMKHX o0siacTeit YMeTb: TpUMeHSATb 3HAaHUS CTPYKTYpbl U CBOMCTB
HapOZHOr0 X0351CTBa HEOpPraHWUeCKHWX BelIeCTB B HAYKOEMKHX 00JacTsax

HapO/IHOTO X0351MCTBa
Biaperb: 0C00EHHOCTSMU CTPYKTYPBI U CBOWCTB
HeOpraHuyeCKUX BellleCTB U MaTepuasoB




ITK(0)-2.2: [TpumeHnsieT 3HaTh: MeTO/bI IPOBe/IeHVs] HallpaB/IeHHOI0

KPpHUCTA/IJZIOXUMHWYECKHe, HeOpraHn4YeCKOoro CMHTe3d.

TepMOJAHAMHWUYeCKHe 1 YMeTh: HPI/IMEHHTB KPHUCTA/IJIOXUMHWYECKHE,
KHWHETHYeCKHEe ITpeACTaB/IeHUA TepMOAWHAMHWYeCKHEe U KWHETHUYECKHKE ITPpeaCTaB/JIeHUA
JJISA TIDOBeIeHH HallpaBJIEHHOT'O | /I TIPOBe/1€HK A HallpaB/IEHHOI'O HEOPTraHUYeCKOT 0o
HeOpraHn4yeCckKkoro CMHTe3d. CHHTE3d.

Bnaperb: KpUCTa//IOXUMUUECKUMU,
TepMOIMHAMUYeCKUMH U KUHEeTUUeCKUMU
rpe/CTaB/AeHUsIMU [/1s1 IPOBeJeHNsI HallpaB/IeHHOT O
HeopraHuyecKoro CUHTe3a.

3. Mecto aucuunimHbl B crpyktype OITOII

HucuunnuHa «TeopeTnueckre 0CHOBBI HeopraHuueckor xumun» (b1.0.03) oTHOCUTCS K
JUCIUIUIHAM 0a3oBoii yactu 6s10ka b1 «/uciurumnel (Moaymu)» OITOIT BO 1o HaripaBieHU O
noarotoBku 04.04.01 Xumus u usydyaetcs B 1 cemecTpe MO OYHOW M OYHO-3a0UHOM (hopmam
o0OyueHwusl.

[aHHbI KypC 3ak/aa/blBaeT 3HaHUS [JJIs HAy4YHO-UCC/Ie[0BaTe/lbCKOM TNPaKTUKU U
BBITIOJTHEHUS] MarucTepckux Auccepraiuil. /JIWCLMIIIMHA HENOCPeJCTBEHHO CBs3aHa C
HeopraHuueckou xumuen, pr3nueckol XuMuel v aHaIMTUYeCKON XUMUEeH.

4. Cojiep)xaHue JUCIIUILIMHBI, CTPYKTYPHPOBaHHOe 10 TeMaM (pa3je/iaM) C yKa3aHHeM
OTBe/IeHHOI'0 Ha HUX KOJIMYEeCTBA aKa/ieMUYeCKUX H/IH aCTPOHOMHUECKHX YacoB U BU/IOB
y4eOHBbIX 3aHATHHI

4.1 CTpyKTypa AUCIUILUIAHBI
OO0111ast TPYA0EMKOCTh AUCIMIIMHBI 110 JaHHOH GopMe 00yUueHHst COCTaBIsIeT 5 3aUeTHBIX
eauHul] (180 akaseMrueCcKrx 4acoB)

Tpy[0eMKOCTb, 4acOB
dopma paboTel 00yuaromuxcst/Buipl yueOHBIX 3aHITUN Cemectp Beero
1

34 34
KoHTakTHas ayauTopHasi pabota o0yuaroIyxcs ¢ MpernojaBaresneM:
Jlekuyu (JI) 17 17
[TpakTrueckue 3ansTus (I13) 17 17
JlabopaTopHble pabotsl (JIP)
CamocTositenbHasi pabota ( CPC) 110 110
Kypcosoii npoekrt (KIT), kypcoasi pabora (KP)
Jloknaz (/1)
3cea (9)
Pecdepar (P)
CaMOCTOSITe/IbHOE U3yUYeHHe pas/iesioB 110 110
Byl HITOTOBOTO KOHTPOJISI - 9K3aMeH 36 36




4.2 CopeprxaHue pas3/e/ioB JUCLUIIINHBI

Ne
paszena

HawnmenoBanue

pa3fesia

Cogeprxanue pasjena

dopma
TeKyl1L|ero
KOHTPOJISA

CTtpoeHue aToma u
XMMUYeCKasi CBSI3b

KBaHTOBO-MexaHMUeckass MOZe/b aroma.
XapakTeprCTUKH SHepreTUYeCKOro
COCTOSIHUS 3JIeKTPOHA CUCTEMOM
KBaHTOBBbIX  uuces.  OcHOBHOe M
BO30y K/IeHHOe COCTOSIHUE aToMa.
[Teprognuecknii 3aKOH U MepyuoirvecKas
cuctema /[I.M1. MenpgeneeBa B cBete
KBaHTOBO- MeXaHUUYeCcKon TeOpUUn
CTpOeHUsi aTOMOB; S-, p-, d-, f- Osokm
3/1eMeHTOB.

YO, KP, T,

Knaccudukanys
BeIIleCTB, OCHOBaHHasI
Ha Mpupo/jie
TIePeHOCHUMBIX
YacTHll.

Kucnoret v ocHoBanus. OCHOBHbIe
T0JI0’KEeHHsI TEOPUM KUCIOT U OCHOBAHUM
Bpencrepa - Jloypu: MoOneky/sipHble U
VOHHble  KWUCJOTBI U  OCHOBaHWUS,
COMpsDKEeHHasi TpOTOMUTHYeCKasi Mapa,
amdonuTel. Bospopoansiii mokasaresns pH.
OCHOBHBIE TI0JIOXKEHUSI TeOPUU KUCIOT U
ocHoBaHui Jlptouca. Oxucidrenu u
BOCCTaHOBUTEJIU. CornpskeHHBIe
OKUC/IUTE/IbHO-BOCCTaHOBUTE/IbHbBIE T1aphbl
(penoKC-cucCTeMbI).

YO, KP, T,

DJIeMEeHTBI
XUMUUeCKOH
TePMOJUHAMUKHU.

[lpeiMeT ©  MeTOAbI  XMMHUYECKOU
TePMOJVHAMUKU. B3auMOCBs3b  MexXxAay
niporieccaMu 0OMeHa Bell[eCTB U YJHEPTHU B
opraHusMe. XuMuuecKass TepMO/JMHAMUKA
KakK TeopeTHyeckKas OCHOBA
6uosHepreTKH. OCHOBHbBIE TIOHATHUS
TepPMOJVUHAMUKHU.

YO, KP, T,

Yuyenue o pacTBopax

Posb BO/IbI u
JKU3HeJesITe/IbHOCTHU. dusuko-
XUMUUeCKUe CBOWCTBA BO/IbI,
00yC/IOBNMBaOLMe ee YHUKATbHYIO POJib
KaK eJMHCTBEHHOTO OuopacTBOpUTEIS.
ABTOnpoTOoM3 BO/IbI. KoHcranTa
aBTOIPOTO/IM3a  BOAbL.  3aBUCUMOCTH
pacTBOPUMOCTH BeleCTB B BOZe OT
COOTHOLLIEHUSI TUIPOUTEHBIX u
ruIpooOHBIX CBOMCTB; BJ/IMsSIHUE
BHEIIIHUX YCJIOBUM Ha

PacTBOPUMOCTb.

pacTBOpOB B

YO, KP, T,




DJIeMEeHTBI
XUMUYECKOU
KUHETUKU.

[lpegmMeTr U OCHOBHblE  TIOHSTHS
XUMHUYEeCKON KUHeTHKH. XUMUYecKas
KAHETHKa KaK OCHOBa [l HW3yueHUus
CKOpoCTei u MeXaHU3MOB
OuoxuMuueckux mporeccoB. CKOpOCTb
peakliy, CpeJHssi CKODOCTb Deaklid B
VHTepBaJe, WCTUHHAs CKOPOCTb.
Knaccudukanmum peakLui,
NIpUMeHSIIOIMecs] B KHWHETHUKe: peakLuu
roMoreHHbIe, TeTeporeHHbIe u

MUKDPOreTeporeHHble, peakliiy POCThbie U
CJIO’KHBI® (mapasnnenbHbIe,
rocse/joBaTesbHbIe, COTIPSKEHHBIE,
L[eTTHbIe). MonekyasipHOCTh
5/IeMEHTapHOTr 0 aKTa peakLyu.
Kunetnueckue ypaBHeHus. I[lopsijok
peakuuu. [leprog rnosynpeBpaltieHusl.

YO, KP, T,

Xumus OMOreHHbIX
3/1eMEeHTOB

[TonsiTe  OMOTEHHOCTH  XUMUYECKHX
j/ieMeHTOB.  buocdepa,  Kpyrosopot
OMOTeHHBIX 3/1eMEHTOB. Knapku
3/IEMEeHTOB. KoHLieHTprpOBaHue
OVOTeHHBIX 3/1eMEeHTOB JKUBBIMHU
cucremamu. Knaccudukaiysi 6roreHHbIX
5/IEMEHTOB T0 MX (PYHKL[MOHAJIbHOU
pOJIA: OpraHoreHbl, 37IeMeHTbI

5JIEKTPOJIMTHOTO ()OHA, MUKPO3/7IeMEHTHI.

YO, KP, T,

dusuko-xumMua
TMOBEPXHOCTHBIX
SABJICHUU.

ApcopO1oHHbBIE PaBHOBECHS U
MPOLIECCHI  HAa TIOJBVMIKHBIX TPaHULIAX
pa3zmena ¢a3. IToBepXHOCTHasi SHEPrus
I'nbbca W TMOBEPXHOCTHOE HATSHKEHHeE.
Apcopbrus. YpaBHeHHe I'n66ca.
[ToBEpPXHOCTHO-aKTUBHbBIE U
MIOBEPXHOCTHO-HEAKTHBHbIE  BEI[eCTBa.
Vi3MeHeHHe TTOBEPXHOCTHOW aKTUBHOCTH
B TOMOJIOTMUECKMX psifiax (IIpaBHIIO
Tpay6e). i3oTepma azcopOmyu.

YO, KP, T,

dusuko-xuMusa
JACTIepPCHBIX CUCTEeM U
pactBopoB BMC

Knaccudukanysi  [UCTIEPCHBIX  CHCTEM.
Knaccudukarus AucnepcHbIX CUCTEM 10
CTeTleH! JIMCTIEPCHOCTH; TI0 arperaTHOMY
COCTOSIHUIO ¢as; 1o cuse
MEKMOJIEKY/IIPHOTO  B3aUMO/IeMCTBUS
MeXay JVICTIEPCHOMN dazoii u
JicriepcioHHOW  cpegoii.  Ilpupoga
KOJIJIOUZHOTO COCTOSTHUS.

YO, KP, T,




TuTprMeTpUUeCcKun aHaus.
XUMHUECKHUM  9KBHMBAJIEHT  BeIIleCTBa.
MonsipHasi KOHI[eHTpalusi SKBUBajIeHTa
BelllecTBa. 3aKOH SKBUBa/leHTOB. Touka
9KBUBAJIEHTHOCTM W  CIIOCOOBI  ee
¢dukcupoBanusa. CriocoObl TUTPOBAHMS:

Xumuueckue u GUsnKo-| pnoyige. obpaTHoe, KOCBEHHOe.
XUMUYeCKUe MeTO/ bl ALpauMeTpus W a/TKaIMMeTpHSL: YO, KP, T,
MCCIEN0BAHMA TUTPaHTBI, CTaH/|apTU3aLUS;

VIH/IUKATOPBI. OKMC/TUTEBHO-
BOCCTaHOBHTEJILHOE TUTPOBaHMeE.
VopuMeTpys U TlepMaHraHaTOMeTpUs:
TUTPaHTHI, UX CTaHZlapTH3aLus;
VH/IUKATOPBL.

OYHASA ®OPMA OBYYEHUSA

4.3 Pa3paenbl JUCHUII/IMHBI, M3y4yaeMble B 1 cemecTpe

KosmyecTBO yacoB

I;I;- HaumenoBanwue paszesio AyuTOpHas
pena MMEHOBAHHE Pa3Ae/Ion Bcero abota CP
A n_| m3 | P
1
CtpoeHue aToMa U XMMHYeCKasi CBSI3b 15 1 1 13
’ Knaccugukaiys BelecTs, OCHOBaHHasi Ha 17 5 2 13
TIpUPOJe TIePeHOCUMBbIX YaCTHLI.
3 OneMeHTbl XUMUUeCKON TepMOMHAMUKHU. 16 2 2 12
4 | YueHue o pacTBOpax 16 2 2 12
5 O/1eMeHThbl XUMUYeCKON KHWHETHKH. 16 2 2 12
6 Xumusi OMOTeHHBIX 3/IEMEHTOB 16 2 2 12
7 ®U3UKO-XHUMUSI [TOBEPXHOCTHBIX SIBJIEHUM. 16 2 2 12
8 ®U3UKO-XUMHUS TUCTIEPCHBIX CUCTEM U 16 2 ’ 12
pactBopoB BMC
9 Xumuyeckue U (PU3NKO-XUMUUeCKUe MeTO/IbI 16 2 9 12
HCC/1eZlOBaHUs
Hroro: 144+36 17 17 110




4.4 CamocTrosiTesibHasi padoTa CTyJeHTOB

HaviMmeHOBaHUe TeMbl

Buj, camocTosiTesTbHOM

N OueHouHOe Kon-Bo Koz
JVCLIUIUIVHBI U BHEayIUTOPHOU paboThHI
CpejCTBO 4acoB | KOMIIETeHLIUH
paszena obyuatoruxcs, B T.u. KCP
V3yuyeHre HayuHOU
JIUTEepaTyphl 110 TeMe,
CtpoeHue aToma U BBINONHEHHe YTIPaKHeHui VO KP. T 13 [TK(0)-1.1
XUMHYecKas CBS3b T [TK(0)-2.2
Knaccudukarys V3y4yeHHe Hay4yHOU
Bell|eCTB, JIUTepaTypel 110 TeMe
OCHOBaHHas Ha [TK(0)-1.1
rpupojie YO, KP, T, 13 [MK(0)-2.2
NepeHOCUMBIX
YaCTHILL.
/IeMEHTEL V3y4yeHHe Hay4yHOU
. [TK(0)-1.1
XUMUUECKOU JIMTEPaTypeI I10 TEME YO, KP, T, 12 IK(0)-2.2
TepMOJVHAMUKU. O)<
V3y4yeHHe Hay4yHOU MK(0)-1.1
YueHue 0 pacTBOpax | yMTepaTypsl 110 TeMe YO, KP, T, 12 TTK(0)-2.2
OneMeHTbI 5 V3y4yeHHe Hay4YHOU MK (0)-1.1
XUMUUECKOU JIATepaTrypsl I10 Teme YO, KP, T, 12
ITK(0)-2.2
KUHETHKU.
Xumusi OMOTeHHBIX u3ydeHue Hay4HOH [TK(0)-1.1
57IOMEHTOR JIATEpaTypkI 10 TeMe YO, KP, T, 12 MK (0)-2.2
DU3MKO-XUMUS V3y4yeHHe HayuyHOU MK (0)-1.1
TIOBEPXHOCTHBIX JIATepaTypsl [0 Teme YO, KP, T, 12 )
N [TK(0)-2.2
SIBJIEHUM.
DU3MKO-XUMUS V3y4yeHHe Hay4YHOU
[TK(0)-1.1
JUCIIePCHBIX CUCTEM JIUTepaTypel I10 TemMe YO, KP, T, 12
ITK(0)-2.2
u pactBopoB BMC
T p— V3y4yeHHe Hay4yHOU
(h13UKO-XxUMHUUeCKre /ITEPATYPBI IO TEME VO.KP. T 12 [MK(0)-1.1
MeTO/IbI T [TK(0)-2.2
WCC/IeJOBaHUs
Bcero uacoB 110
4.5 JIabopaTropHbIie padoThI — He Mpe[yCMOTPeHbI YueOHbIM TJIaHOM
4.6 ITpakTHyeckue (ceMUHAPCKHUE) 3aHATHSA
Ne Ne KomuectBo
HanmeHoBaHue 1aD0paTOpHOTo 3aHATHS
n/n | pasgena 4yacoB
KBaHTOBO-MexaHMueckass  MOZe/Ib aToMa.
XapakTepuCTUKU SHEPreTUUeCKOro COCTOSTHUS 3/IeKTPOHa
L. 1 CHCTeMOU KBaHTOBBIX yncesl. OCHOBHOe 1 BO30y KAeHHOe 1
cocTosiHue atoma. [lepyuoueckuii 3aKOH U Iepuojudeckast
cucrema [1.Vl. MeHziesieeBa B CBeTe KBAHTOBO-MeXaHUUYECKON
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TEeOpUH CTPOEHHMsI aTOMOB; S-, pP-, d-, f- 6/I0KU 3/1eMeHTOB.

KucoTel 1 ocHoBaHUsl. OCHOBHbBIE T0JIOXKEHUST TEOPUH
KMCJIOT M OCHOBaHUM bpeHcTesa - Jloypu: MoJieKyJ/isipHbIe U
HMOHHBIe KUC/IOThl U OCHOBAHMUSI, COTIPSKEHHast
MPOTO/IMTHYeCKast apa, aMm¢ouTbl. BomopoHbiii
riokaszaTesb pH. OCHOBHbIe T0/I0XKeHUsI TEOPUX KUCJIOT U
ocHoBaHui JIbrorca. OKUCTUTETN U BOCCTaHOBUTEIIH.
CoripsikeHHble OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE TIaphbl
(pefloKC-cuCTeMbl).

[MpenMeT # MeTOAbl XWMHUUYECKOW TePMOAUHAMUKM.
B3auMocBsi3p Mexxay TmporjeccaMd oOMeHa Bel[eCTB U
SHEPrUM B OpraHv3Me. XuUMuYeckasi TepMOJIMHAMHKA Kak
TeopeTHUecKast OCHOBa O6M03HepreTHKUOCHOBHbBIE

TIOHSITUSI TEPMOJMHAMUKHU.

Pone BoAb! U PacTBOPOB B JKU3HE[EATeIbHOCTU. PU3UKO-
XUMHYeCKHe CBOMCTBA BO/bl,
oOyc/ioB/IMBarOIIie  ee  YHUKalAbHYIO  pO/b  Kak
e/IMHCTBEHHOT0 OuopacTBOpUTessi. ABTOINPOTOIU3 BOJBI.
KoHncranTa aBTOIIPOTO/IN3a BOJIBI. 3aBUCUMOCTH
pacTBOPUMOCTH  BeLeCTB B BOZle OT COOTHOLLEHUs
ruApodunbHBIX U THAPO(OOHBIX CBOMCTB; BIWSHHE
BHEIIHUX yCJIOBMM Ha PaCTBOPUMOCT.

[IpefMeT W OCHOBHBIE TOHSITUSI XMMWUYECKOW KWUHETUKH.
XuMuyeckasi KHHETHMKa KaK OCHOBa [yId HW3Yy4eHHUs
CKOpOCTell YW MeXaHU3MOB OHWOXWMHUECKHX TIpPOL[eCCOB.
CKOpoCTb peakiMW, CpeJHsIi CKOPOCTb peakLuu B
VHTepBasle, UCTUHHAas CKOpocTh. Knaccudurkauyy peakiui,
MIPUMEHSAIOLIMeCs B KUHETUKe: peakliid, [OMOIeHHbIe,
reTeporeHHble U MUKpOIreTeporeHHble; peakLuu IpoCTbie U
CJI0’KHBIe (mapansenbHele, 1oC/Ie/loBaTe/IbHbIe,
COTpsDKeHHbIe, LierHble). Mo/1eKyasipHOCTb 3/1eMEHTapHOTr0
akTa peakuuu. Kunetnueckue ypaBHeHus. Ilopsamok
peakuuu. [Tepuog noayrnpespaljeHust.

[ToHsITHE OMOTEHHOCTH XUMHUECKHX 3/1eMeHTOB. bruocdepa,
KPYrOoBOPOT OMOTeHHBLIX 3/ieMeHTOB. Kilapku 3/1eMeHTOB.
KoHlleHTprpoBaHue OWOreHHbIX 37€eMEHTOB  JKUBBIMHU
cuctemamu. Knaccudukanys GUOTeHHBIX 3/IEMEHTOB TI0 UX

(yHKLIMOHATLHOM ~ POJIM:  OpraHOTeHBl, 3/1eMeHThI
3/IEKTPOJIUTHOTO (pOHa,
MHKDO3JIEMEHTHI.

AzcopOIIMOHHbIE PaBHOBECHS W TIPOLIECCHI HA TIOABMKHBIX
rpaHuiiax paszena das. [TopepxHocTHasi sHeprust ['nb6ca u
MOBEPXHOCTHOE HaTsbKeHHe. Azcopbiys.  YpaBHeHHe
I'n66ca. TIOBEepXHOCTHO- aKTHBHbIE W TIOBEPXHOCTHO-
HeaKTWBHbIe BelllecTBa. VI3MeHeHWe  TOBEPXHOCTHOM
aKTUBHOCTH B

rOMOJIOTUUECKUX psfgax (mpaBwio Tpay6e). M3orepma

ajicoporyu.

Knaccudukarus JVCTIEPCHBIX CHUCTEM.
Knaccudukaiyss  AUCIIEPCHBIX  CUCTeM TI0  CTereHU
JMCITIEPCHOCTH; TI0 arperaTHOMY COCTOsSIHMIO (pa3; 1o




[Tpupo/ia KOMJIOUJHOTO COCTOSIHUS.

CUsie MeXXMOJIEKY/ISIPHOTO B3auMOJENUCTBUS MeXAy
nvcriepcHoM  ¢a3ol M JUCTIEPCUOHHOW  Cpefioi.

TuTpuMeTpuueckuii aHamm3. XUMUUeCKUM SKBUBa/IEHT
BelljecTBa. MosisipHasi KOHI|eHTpal[1si 9KBHBaJieHTa Bell[eCTBa.
3aKOH 3KBUBaJIeHTOB. Touka SKBUBaJIEHTHOCTU U CTIOCOOBI ee
¢dukcupoBanust. CriocoObl TUTPOBaHMUS: TIPsIMOe, 0OpaTHOe,

9. 9 KOCBeHHOe. ALIUIUMeTpHs U aTKaIMMeTPUsi: TUTPaHThI, UX 2
CTaHJapTU3aLyst; UHAUKATOPbl. OKHUCIUTEBHO-
BOCCTAHOBUTEJIbHOE TUTpOBaHHUe. VloaumeTpus u
repMaHraHaTOMeTpHsl: TUTPAHThI, UX CTaHJApTU3aLs;
WH/ITUKaTOPbI.
Bcero: 17

4.7 KypcosBoii npoekT (KypcoBasi paboTa) — He TIpe[yCMOTpPeH yueOHbIM TJIaHOM

OYHO-3A0O4YHASA ®OPMA OBYYEHUA

4.1 CTpyKTypa AUCLUILIUHBI
OO61masi TPyA0eMKOCTb AUCIUTUIMHBI 110 JAHHOW (popMe 00yueHHst COCTaB/IsIeT 5 3aUeTHBIX
eauHuI] (180 akasieMruueCcKrx 4acoB)

TpyA0eMKOCTb, YaCOB
dopma paboTel 00yuaromuxcst/Bupl yueOHbBIX 3aHITUN Cemectp Beero
1

34 34
KoHTakTHasi ayauTopHasi pabota o0yuaromuyxcs ¢ mpernojaBaTeseM:
Jlekuyu (JI) 17 17
[TpakTrueckue 3ansTus (I13) 17 17
JlaboparopHbie paboTs (JIP)
CamocTositenibHasi pabota (CPC) 110 110
Kypcosoii mpoekT (KIT), KypcoBasi pabora (KP)
Jloxnan (1)
3cea (9)
Pedepar (P)
CaMOCTOSITe/IbHOe M3yUYeHHe pa3/iesioB 110 110
Bu/1 M”TOTOBOTO KOHTPOJISI — 9K3aMeH 36 36

4.3 Pa3pe/nbl JUCHUMIIIMHEBL, M3y4yaeMble B 1 cemecTpe

No KosnuecTBo yacoB
N H AynuropHas
peaza auMeHOBaHUe pasziesioB Beero 26014 Cp
A o | 13 | JIp
1
CrpoeHue aToMa U XUMHYecKas CBsI3b 17 2 13
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’ Knaccudukarus BelecTs, OCHOBaHHasi Ha 15 1 1 13
TIpUPO/Je TIePeHOCUMBIX YaCTHLI.
3 OneMeHThbl XUMHUYeCKON TepMOJUHAMUKHU. 16 2 2 12
4 YueHue 0 pacTBOpax 16 2 2 12
5 OeMeHThbl XUMUYeCKON KHUHEeTHKH. 16 2 2 12
6 Xumusi OMOTeHHBIX 3/IEMEHTOB 16 2 2 12
7 DU3UKO-XMMUS TTOBEPXHOCTHBIX SIBJIEHUM. 16 2 2 12
8 DU3NKO-XUMHUS JUCTIEPCHBIX CUCTEM U 16 2 9 12
pactBopoB BMC
9 Xumuueckue U (PU3MKO-XUMUUECKHe MeTO/bl 16 7 ’ 12
HCC/IeIOBaHUS
Hroro: 144+36 17 17 110
4.4 CamocTosiTe/IbHasi padoTa CTyJeHTOB
HavmeHoBaHue TeMBbI Bup camocTosiTesibHOM
N OuieHouHOE Kon-Bo Kopg
JVCLIUTIMHBI U BHEaYJIUTOPHOU PabOThI
CpefCTBO 4yacoB | KOMIIETeHLIUU
paszena obyuaromuxcs, B T.u. KCP
V3y4yeHre HayuHOU
JIUTepaTypkl 110 TeMe,
Ctpoenue aTtoma 1 BBINONHEHHe YTIPaKHeHui vO.KP. T 13 [TK(0)-1.1
XUMHYeCKast CBSI3b T [MK(0)-2.2
Knaccudukarus V3y4yeHre HayuHOU
BeLL|eCTB, JIMTepaTypkl 10 TeMe
OCHOBaHHasi Ha [TK(0)-1.1
rnpupoze YO, KP, T, 13 [TK(0)-2.2
TepeHOCUMBIX
YaCTHLL.
V3ydyeHre HayuHOU
Dremen v JIUTepaTypkl [0 TeMe ITK(0)-1.1
XUMUYECKOH paTyp YO, KP, T, 12
[TK(0)-2.2
TepPMOJUHAMUKH.
V3y4yeHre HayuHOU MK(0)-1.1
YueHue 0 pacTBOPax | nuTepaTyphl MO TeMe YO, KP, T, 12 ITK(0)-2.2
OneMeHTbI ) V3y4yeHre HayuYHOU MK (0)-1.1
XHUMUYECKOU JIATepaTypsl [0 Teme YO, KP, T, 12
[TK(0)-2.2
KUHETHKU.
XuMusi OMOTeHHBIX H3yHeHHe HayHOH [TK(0)-1.1
5/IOMEHTOR JIUTEpaTypel [0 TeMe YO, KP, T, 12 K (0)-2.2
DU3NKO-XUMUS V3y4yeHre HayuHOU MK (0)-1.1
ITI0BEPXHOCTHBIX JIUTepaTypel [0 TemMe YO, KP, T, 12 '
o [TK(0)-2.2
sIBJIEHUU.
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Du3nKo-xrmMus

V3y4yeHHe HayUYHOU

JIACTIePCHBIX CUCTEM JIATepaTypkl MO Teme YO, KP, T, 12

u pactBopoB BMC

TK(0)-1.1
TK(0)-2.2

XUMHUYeckue u

bU3MKO-XUMUUYeCKre
METO/IbI UCCIIeZlOBaHUsI

v3yueHre HayuHOU

JIUTepaTypkl 10 TeMe YO, KP, T, 1

TK(0)-1.1
TTK(0)-2.2

Bcero uacos 110

4.5 JIabopaTropHbie padoThI — He MpeyCMOTPeHbI YueOHbIM T/IaHOM

4.6 ITpakTHyeckue (ceMUHAPCKUE) 3aHATHS

Ne Ne
/o | pasgesna

HavimeHOBaHue na60paTopHoro 3dHATUA

KomuuectBO
4acoB

KBaHTOBO-MeXaHWUeCKasi ~ MO/Ie/ib aToMa.
XapakTepUCTHKU SHEPreTUUeCKOT0 COCTOSTHHUS 3/IEKTPOHA
CUCTeMOW KBaHTOBbIX uncesn. OCHOBHOe U BO30Y KIeHHOe
cocTosiHUe aToma. ITeprouuecKrii 3aKOH 1 TIepUOUeCKast
cucrema [1.V1. MeHziesieeBa B CBeTe KBAHTOBO-MeXaHUUECKOU
TeOpUHU CTPOEHUs aTOMOB; S-, P-, d-, f- 6/I0KU 3/1eMeHTOB.

Kucnotsl 1 ocHOBaHUAA. OCHOBHBIE TI0/I0’KeHUsI TeOpUU
KMCJIOT M OCHOBaHMM bpeHcTesa - Jloypu: MoJieKyJ/isipHbIe U
HMOHHBbIE KUCI0THl U OCHOBAHMUSI, COTIPSDKEHHast
MpOTOMTHYeCKas rapa, ambonuTsl. BogopoaHbliii
rokasatesib pH. OCHOBHBIe 110/I0KeHUs1 TEOPUU KUC/IOT U
ocHoBaHwui JIbtorca. OKUC/IUTeTM U BOCCTAaHOBUTEJIU.
CornpsbkeHHble OKHUC/IMTeTbHO-BOCCTAHOBUTE/IbHBIE TIaphl
(pefoKC-CUCTEMBI).

[IpesMeT ¥ MeTOApl XWMHWYECKOM TepMOJUHAMUKM.
B3auMocBsi3b Mexxay TipoijeccaMd oOMeHa BeLecTB U
SHeprMM B OpraHv3Me. XuMuyecKasi TepMOJMHaMHKa Kak
TeopeTHYeCcKasi OCHOBa 6103HepreTUKUOCHOBHbBIE

TIOHATHS TePMOJUHAMUKHU.

Posib BOAIbI M pacTBOPOB B >KU3HeJesTeTbHOCTU. Pur3MKo-
XUMUUeCKHe CBOMCTBa BO/IbI,
00yC/iOB/IMBAIOIIIE  €e  YHUKAJbHYHO  POJIb  Kak
e/IMHCTBEHHOT0 OWOpacTBOpPUTE/sl. ABTOINPOTONN3 BOJBI.
Koncranra aBTOINPOTO/N3a BO/IBI. 3aBHCUMOCTb
pacTBOPUMOCTM BelLl[eCTB B BOZJE OT COOTHOLIEHHUS
ruApoUNbHBIX U THAPO(OOHBIX CBOWMCTB; BIUSHHE
BHEIIHUX yCJIOBUM Ha PaCTBOPUMOCT.

[IpeagMeT ¥ OCHOBHBIE TOHATHS XUMWUECKOW KUHETHKH.
XuMuyeckasi KUHETHKa KaK OCHOBa [jisi H3y4eHUs
CKOpPOCTeN W MeXaHW3MOB OMOXWMHUECKHX TIPOI[eCCOB.
CKOpOCTb peakiuM, CpeJHsii CKOPOCTh peaki[uu B
HMHTepBase, UCTUHHAas CKOpocTb. Kiaccudukaiyu peakiiyi,
TIPUMEHSIIONIMeCsT B KWHETHKe: peaki[ud, TOMOTeHHbIe,
reTeporeHHbIe 1 MUKPOTeTePOTreHHbIe; PeakIuy MPOCThie U
CJIO’KHbBIe (mapasuienbHbIe, roc/esioBaTesbHbIe,
compsbKeHHbIe, 1ierHble). Mo/1eKyasipHOCTb 3/1eMeHTapHOT0
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akTa peakunu. Kunetnueckue ypaBHeHus. [lopsazok
peakuuu. [Tepuog noayrnpespaljeHusl.

[ToHsITHE OMOTEHHOCTH XUMHUUECKHX 3/1eMeHTOB. brocdepa,
KPYrOBOPOT OHOTeHHBIX 3/1eMeHTOB. Kilapku 3/1eMeHTOB.
KoHiieHTprpoBaHue OHOreHHbIX 371eMEHTOB  JKUBBIMHU

6. 6 cuctemamu. Knaccudukaiys GUOTeHHBIX 3/IEMEHTOB TI0 UX 2
(yHKLIMOHATLHOM  POJIM:  OpraHOTeHBl, 371eMeHThI
3JIEKTPOJIUTHOTO (pOHa,

MHUKDPO3JIEMEHTHI.

AzicopOIIMIOHHbIE PaBHOBECHS U TIPOLIECCHI Ha TIOABMKHBIX
rpaHuIiax paszgesna ¢a3. [ToBepxHocTHast SHeprusi ['n66ca u
MOBEPXHOCTHOE HaTsbKeHHe. AzcopOiys.  YpaBHeHHe

7. 7 I'n66ca. TIOBEepXHOCTHO- aKTHBHbIE W TIOBEPXHOCTHO- )
HeaKTWBHbIe BelllecTBa. VI3MeHeHHe  TOBEPXHOCTHOM
aKTUBHOCTU B
romMosioruueckux psjgax (mpaBwio Tpaybe). M3oTtepma
ajicopoyu.
Knaccudukanus JVCTIEPCHBIX CHUCTEM.
Knaccudukaiyss  AUCIIEPCHBIX  CHUCTeM TI0  CTereHU

8. 8 JUCITEPCHOCTH; TI0 arperaTHOMy COCTOSIHUIO (pa3; 1o 9

CUie MEeXMOJIEKY/ISIPHOTO B3aUMO/IEHCTBUS MEXIY
JUCTIepCHOM  (pa30ii U AMCIIEPCUOHHOM  Cpefiou.
[Tpuposia KOJIOUTHOTO COCTOSIHUSI.

TuTprMeTpuueckni aHamu3. XUMUUeCKUN SKBUBA/IEHT
BelljecTBa. MonisipHasi KOHL|eHTpaL1sl S5KBHMBa/IeHTa Bell[eCTBa.
3aKOH 5KBMBajIeHTOB. TOUKa SKBHBAJIEHTHOCTH U CIIOCOOEI ee
¢ukcupoBanus. Criocobbl TUTPOBaHUS: TIpsIMOe, 0bpaTHoe,

9. 9 KOCBEHHOe. ALIUIUMeTPUS U a/IKaJIMMeTPUs: TUTPAHTBI, UX 2
CTaH/apTU3aLusi; UHAUKATOpbl. OKUC/IUTeTbHO-
BOCCTaHOBUTe/IbHOe TUTpOBaHUe. MogumeTpus u
repMaHraHaTOMeTpPUS: TUTPAHThI, UX CTaHJapTU3aLius;
VIHJIUKaTOPBI.

Bcero: 17

4.7 Kypcogoii npoekT (KypcoBas pa6ora) — He 1ipeZlycCMOTpeH y4eOHbBIM T/TaHOM

5. IlepeueHb y4eOHO-METOJUUECKOr0 obecmeyeHHs /I CAMOCTOATE/TLHOM
PadoThHI 00yUaKIIUXCS N0 JUCHHUITAHE (MO/IY/TI0).
[nst opraHuW3alji CaMOCTOsTeNbHOM paboThl 00yYaroIMXCsi B COCTaBe yuebHO-
METOZMUECKOT0 KOMIT/IEKCA AUCI[UTTUHBI UMEIOTCSI HAOOPbI MHAWBUYaTbHBIX 3a/JaHUH U
TeCTaM M0 OT/[e/JbHBIM Te€MaM JAWCLUIUIMHBL YUeT pe3y/bTaTOB CaMOCTOSITe/TbHOU
paboThI BeieTCsl B paMKaX PEHTHHIOBON CUCTEMBI JUCIMITIMHBI. Ha camocTosiTenibHy 0
TIOATOTOBKY  AUCHMIUIMHBI ~ «TeopeTnyeckre OCHOBbI HEOPraHWUUECKOHW XUMUN»
rpeaycMoTpeHo 94 yaca. B kauecTBe MpomMeXyTOUHOW OLIEHKH yCIIeBaeMOCTH CTYJe€HTOB
WCITI0/Tb3YIOTCS YCTHBIE OTIPOCKHI BO BPEMsI TIPOBE/IEHUS MPAKTUYECKUX 3aHATHH. C 11e/Tbi0
YCIIEIITHOTO YCBOEHMsI MaTepuasa JUCIUILIUHBI CTYZeHTaM TIpe/ljlaraeTcsl BIO/THEHUEe
WH/IUBHU/yalbHBIX 3aJaHui. [I/11 KOHTPOJsS YCBOEHUS JAaHHOW [JUCLIUTUTUHBI y4eOHbIM
TJIaHOM Mpe/lyCMOTPeHa ¢/laua 3k3ameHa. Ha sK3aMeHe CTyieHTaM Tpe/jjiaraeTcs peliTh
3a37layy M OTBETUTh HA [IBa TEOPETHUYECKUX BOIpOCA [0 MarTepuasam yueOHOH
mucturivHel,  CTy/IeHT CUMTaeTCs [OMYIIeHHbIM K CZiaue 3K3aMeHa TpU yC/IOBUU
BBITIOJTHEHUSI UM TUIaHa yueOHBIX 3aHSITUH W BBITIOJIHEHUM BCEX 3a/laHWN U TEeCTOB B
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TeyeHHe CeMeCTpa, B COOTBETCTBUM C PEUTHHroBoW cucteMou. Ilpu mnposeseHnn
JK3aMeHa OTBeT CUWTaeTCsl Yy/OBJIeTBOPUTE/NbHbIM B ciaydae 50-60 % rpaBU/IBHBIX
OTBeTOB Ha TeOpeTHYeCKHe BOMpPOChl W pelleHWd 3azauu. OTBeT cunTaeTcsi He
y/ZI0B/IeTBOPUTEJIbHBIM, €C/IM MaTepuas YyCBOeH CTyJeHTOM MeHee, yeM Ha 50% u 3ajaua
He pemieHa. [Ins monydeHuss Oosee TAyOOKMX W YCTONMUMBBIX 3HAaHWMA CTYAEHTaM
peKOMeH/lyeTCsl U3yuaTh [IOTIO/THUTETbHYI0 JIUTepaTypy, CIIMCOK KOTOPOM MPUBE/IEH B 1.8
paboueii MporpaMmebl 10 AUCLIUIIMHE, a TAK)Ke /1711 PaCIIUPeHNst 3HAHWH 110 AVCIATUIAHE
W [/ BBINONHeHUs1 pedepata peKOMEHZYeTCs HCI0/1b30BaTh VIHTepHeT-pecypChl:
TIOMCKOBBIE CaiThbl, 06a3bl JaHHBIX XMMUYECKUX COeJMHEeHH, 3IeKTPOHHbIe OMOMMOTeKN
(1.7).

6. ®OHI OLIEHOYHbBIX CPEIOCTB 1JId ITPOBEIEHUA
ATTECTAIINHU, OBYYAIOINIUXCHA 11O TUCIIUIIIIMHE
(MOOVIIIO)
[TpemycMoTpeHbI C/ieAyOIIUe BUAbl KOHTPOJIS KaueCTBa OCBOEHUSI KOHKPETHOU
JUCLUTI/IAHBI:
- TeKyIIUW KOHTPOJb yCIieBaeMOCTH
- TIPOMEe)KYTOUHasi aTTecTalisi 00yJaroIuXCsi 10 JUCLUTIIMHE
@DOH/1 OLIeHOUHBIX CPeJCTB JJ1s IPOBe/IeHHsI IPOMEXXYTOYHOW aTTeCTaluu
00yyJarIUXCcs 10 AUCLUTUIMHE 0OpMIIeH B MPUJIO’KeHUH K paboueii mporpamme
JIVCLIATI/TUHBI.

TurnoBbie KOHTPOJIbHBIE 3a/]JaHUSI UM MHBIE MaTepUasibl, HEOOXOZAMMbIe /i OLIEHKU
3HaHWM, YMeHW, HaBbIKOB U (W/IK) OIIbITA /lesiTe/IbHOCTH B TPOLiecce TeKyIllero KOHTPOJIs.

KonmpoabHble paGombi:
KouTposbHas pabora 1. TepMoarHaMUKA U KWHETHKA

Bapuanr 1.

' Onpepgemre cranpaptHyro AH peakiuu: CO(r) + %2 Oy(r) = COy(r)

> Omnpegemure BO3MOXXHOCTb nporekanus peakuuu NH,Cl(t) + NaOH(t) = NaCl(r)
+ H20(r) + NH3(r) npu cTaHJapTHBIX YC/IOBUAX U TIPU MOBBIIEHHON TeMIiepaType.

% Onpegemuts 3HTanbnuto obpasosanus H,O(r) npu 500 oC ncxops us
CTaH/IapPTHOM TeIIOThI oOpa3oBaHus (-241,60 KII)X/MOJIb) ¥ CUMTas rasbl, yUaCTBYHOLIME B
peakiu U/jeanbHbIMU.

% OnpefenuTe TeMIiepaTypHbIi KO3MQULMEHT U SHEPTUI0 aKTUBAL[N PeaKLnH,
eCJI1 U3BeCTHO, UTO NpU U3MeHeHuH TeMriepaTypsl oT 20 °C go 45 °C ckopocTs ee
BO3pacTaet B 6 pas.

KoHTpo/bHble BONPOCk! 110 TeMe «CTpoeHre aToMa. XUMUYecKas CBA3b»
CmpoeHue amoma

1. [TepBbie Teopuyr CTpOeHHs aToMa. Pajlu0aKTUBHOCTb. ATOMHBIE CITeKTPBbI.

2. Ctpoenne atoma no bopy. [loctynatel bopa. I'ylaBHOe KBaHTOBOe YMC/IO U
00BsICHEHHE CITeKTpa aToMa Bojiopoia. Teopust bopa-3ommepdenbaa.

3. Kopnycky/nisipHble ¥ BOJIHOBBIE CBOWCTBA yacTul]. CooTHolleHue Ae bpoiins.
[TpuHLMIT HeonpezieieHHOCTH [ elizeHbOepra.

4. YpaBHenue Illpeauvnrepa. Buabl peinenuii ypaBHeHusi llIpeauvHrepa B
npocTedmumx ciayvasx. [ToHsTre opbuTany.

5. MHoroatomusbie atomsl. [Ipuniun [aynu, I'yHga, KimeukoBckoro.
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MeTorueckue MaTepualibl, OTipe/ie/istolie MpoLeAyphl OLleHWBaHUsT 3HAHUM,
YMeHUM, HaBbIKOB U (WJ/IM) OTIbITa J1eATeTbHOCTH

Ycmmubili omeem

OtleHKa 3HaHU# npe/nosaraeT AuddepeHIMPOBaHHBIN MOAX0/] K 00yuaroIeMycs,
yueT ero HWHAMBUIYaIbHBIX CIOCOOHOCTEH, CTereHb YCBOEHUST U CHCTeMaTH3al[uu
OCHOBHBIX TIOHSITUN U KaTeropuit mo aucuuriimHe. Kpome Toro, orjeHUBaeTCs He TOBKO
riyOMHa 3HaHWM TIOCTaB/IeHHBIX BOTPOCOB, HO W yMeHHe WCII0b30BaTb B OTBeTe
nMpakTUueckui Marepuan. OljeHUBaeTcss Ky/JbTypa peud, BjafieHHWe HaBbIKaMU
OpaTOpPCKOT0 UCKYCCTBA.

Kpumepuu oyeHusaHusi: 1iocjiefiloBaTelbHOCTh, MOJHOTA, JJOTUUHOCTb U3/I0XKeHUS,
aHaM3 pa3/IMYHbIX TOUeK 3peHHs, caMocTosiTeslbHOe 0000IIeHHe MaTepuara,
WCTI0JTb30BaHre MpOoQeCcCUOHaNbHBIX TEPMUHOB, KY/JIbTypa peud, HaBbIKM OpPaTOPCKOTO
uckyccrBa. M3nokeHre MaTepuasa 6e3 ¢akTHUeCKUX OIIHOOK.

OrleHKa «OMAUYHO» CTAaBUTCS B CAydyae, KOI/la MaTepuan WU3J/araercs
WCUepIibiBaollle, TIOC/Ie[0BaTe/lbHO, TPaMOTHO U JIOTUYeCKA CTPOMHO, TIpU 3TOM
PACKpLIBAIOTCS He TOJILKO OCHOBHBIE TOHSITHSI, HO W aHAJMU3UPYIOTCS TOUKU 3peHusi
pa3/MuHbIX aBTOPOB. OOyuaromuyiicss He 3aTPYAHSETCS C OTBETOM, COO/I0/IaeT KyabTypy
peun.

OLleHKa «XOpowlo» CTaBUTCSl, eCd OOydYarol[uiics TBepAOo 3HaeT Marepuar,
I'PaMOTHO U TIO CYIeCTBY H3/araeT ero, 3HaeT MPAKTUUecKyto 06a3y, HO TMpH OTBeTe Ha
BOTIPOC 0Ty CKaeT HeCyll[eCTBeHHbIe TIOrPeITHOCTH.

O1leHKa «y008/1emeopumenbHO» CTaBUTCS, eC/M 00yuaromuics OCBOW TOJBKO
OCHOBHOM MaTepHas, HO He 3HaeT OTJe/bHBbIX JeTaseid, [JOIMycKaeT HeTOUHOCTH,
HEeJIOCTaTOYHO TIpaBWIbHble (OPMY/MPOBKH, HapyllaeT [0C/Ie[0BaTebHOCTb B
W3/I0)KeHWW MaTepuasa, 3aTpyJHseTcs C OTBeTaMH, IOKa3bIBaeT OTCYTCTBUE [OJDKHOM
CBSI3U M@Ky aHa/IM30M, apryMeHTal[eil U BbIBOZAMU.

OtleHKa «Hey0oe/1emeopumesnbHO» CTaBUTCS, €C/Id 00y4Jaroluiics He OTBeYaeT Ha
ToCTaB/ieHHbIe BOMPOCHI.

TecTupoBanue
SIB/isIeTCS OIHAM M3 CPE/ICTB KOHTPOJISI 3HAaHUM 00YYaroIUXCs 10 JUCIUTIIIHE.
Kpumepuu oyeHnusaHus — npaBU/IbHBIN OTBET Ha BOIIPOC
OueHKa «0m/au4HO» CTaBUTCS B C/ydae, eCyii MpaBU/IbHO BbiroHeHO 90-100%
3amaHui OLleHKa «XOpow0» CTaBUTCS], eC/IA TIPaBU/IbLHO BbINOHEHO 70-89% 3amanui

OtrleHKa «y00e8/1emeopume/ibHO» CTaBUTCS B C/lyuae, eC/id TPaBUIbHO BBITIOJHEHO 50-
69% 3amanuii
OueHKa «Heydo8/1emgopume/ibHO» CTaBUTCS, €C/IU TIPaBU/IbHO BbITIOIHEHO MeHee 50%
3a/laHUH
KoHTpo/ibHasi padoTa

OtleHrBaeTCs He TOMBKO IyOWHA 3HAHWUM TIOCTaB/I€HHBIX BOIMPOCOB, HO U YMeHHe
W3/I0’KUTh TTMCHbMEHHO.

Kpumepuu oyenusaHusi: mocnefoBaTebHOCTb, MOJHOTA, JJOTUYHOCTh U3/10)KEHUS,
aHaJTM3 Pa3/IMYHbIX TOUEK 3PEHHS], CAMOCTOSITe/TbHOe 000011IeHre MaTepHara. M31okeHue
MaTepuasa 6e3 aKTHUeCKHX OLINOOK.

Or1leHKa «OMAUYHO» CTAaBUTCS B CJTyuae, KOTja COOJTFOZIeHbI BCe KPUTEPUH.

O1leHKa «XOpowlo» CTaBUTCS, ecqu oOyuarouicsi TBepJO 3HaeT Marepuarn,
rPaMOTHO W TI0 CYI[eCTBY W3/laraeT €ro, 3HaeT MpaKTHUeCKyr 0a3y, HO [OMyCKaeT
HeCylIleCTBeHHbIe IOTPeLIHOCTH.

OtieHKa «ydoe/nemeopumesnbHO» CTaBUTCS, €C/IM OOYYaroIMIACS OCBOW/I TOJIBKO
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OCHOBHOM MaTepuajs, HO He 3HdeT OTAeJIbHbIX ,E[ET&JIEI\/’I, AOIIyCKaeT HETOYHOCTH,

HeOO0CTaTOYHO TIIpaBW/IbHLBIE

(OpMY/JIMPOBKH, HapyIllaeT IIOC/e0BATeIbHOCTL B

W3/I0’)KeHWY MaTepHasa, 3aTPYAHSeTCS C OTBETaMH, TIOKa3bIBaeT OTCYTCTBUE [O/DKHOM
CBSI3U MEXX[Y aHa/lM30M, apryMeHTalliel U BBIBOJAMHU.

OueHka «Hey0oe1emeopumenbHO» CTaBUTCS, eC/id 00yJaroLMiCs He OTBeYaeT Ha
MOCTaBJ/IEHHBIE BOTIPOCHI.

Jrtanbl ()OPMUPOBAHUA U OLIeHUBAaHUSA KOMIEeTeHLIUH

No KouTposmpyemble pa3jebl (TeMbI) Koy KoMmeTeHu HaumeHoBaHue
AUCLUTLTHHBI OLIeHOYHOI'0
n/n (WM ee yacTH)
CcpeAcTBa
1 CTpoeHre aToMa U XMUMHYecKasi CBsI3b
Knaccudukaiiys BeliecTs,
2 OCHOBAaHHasl Ha MpUpoie ITK(0)-1, ITK(0)-2 YO, KP, T
NepeHOCUMBbIX YaCTHL.
3 OneMeHTbl XUMUUEeCKOH TIK(0)-1, [TK(0)-2 YO, KP, T
TePMOJVUHAMUKHU.
4 Y4yeHue o pacTBopax [1K(0)-1, ITK(0)-2 YO,KP, T
5 O/1eMEeHThbl XUMUYECKONM KHWHETHKH. [TK(0)-1, ITK(0)-2 YO,KP, T
6 XuMusi OMOTeHHBIX 3/IEMEHTOB [TK(0)-1, ITK(0)-2 YO,KP, T
7 (DI/IBI/IKOU-XI/IMI/IH TOBEPXHOCTHBIX TTK(0)-1, [TK(0)-2 YO, KP, T
sSIBJIEHUM.
3 ®U3NKO-XUMHUS JUCTIEPCHBIX CUCTEM TTK(0)-1, [TK(0)-2 YO, KP, T
u pactBopoB BMC
9 Xumuyeckue U (PU3NKO-XUMHUUeCKUe TIK(0)-1, [TK(0)-2 YO, KP, T
MeTO/ibl UCCJ/Ie[JOBAHUS
IITkasa U KpUTEPUH OLeHUBAHUS MHUCbMEHHBIX M TBOPUYECKHX paboT
Bannbl KpuTtepun
'nybokoe ¥ TpouHOe yCBOEHWe T[pPOrpaMMHOrO MaTepuana. [lofHble,
rocje/joBaTe/bHble, TpaMOTHble U JIOTUUECKM WU3/1araeMble OTBEThl IIpU
5 BUJIOM3MeHeHUU 3ajaHust. CBOOOIHO CIIpaB/IsSieTCsl C TOCTaB/AeHHBIMU 3aJjauaMH,
MOXeT  0DOCHOBaTh  TIPUHSATBIE  pelleHHs, JIeMOHCTPUPYeT  BiafieHue
Pa3HOCTOPOHHUMHU HaBbIKAMH U TIPUEeMaMHU BbITIOJTHEHUSI TIPAKTHUeCKUX pabor.
3HaHMe TIPOTPaMMHOTO MaTepuasa, TPAMOTHOEe H3JIOKeHHe, 0e3 CyIeCTBeHHBIX
4 HETOUHOCTeld B OTBeTe Ha BOIPOC, IPaBU/IbHOE MpPHMEHEHUEe TeopeTUUeCKHUX
3HaHWM, BJaZieHHe HeoOXOAVMBIMU HaBbIKAMH TIPY BBITIOJTHEHUW TPAKTUUYECKUX
3a/au.
[lemoHCTpUpyeT yCBOeHHWe OCHOBHOIO Marepuasa, Ipu OTBeTe [OMyCKaroTCs
3 HETOYHOCTH, MPHU OTBeTe HeJO0CTaTOUHO TpaBU/IbHbIE (POPMYIUPOBKU, HapylleHHe
10C/1e[I0BaTe/IbHOCTY B HW3J/IO)KEHWU IIPOrpaMMHOr0 Marepuasna, 3aTpyJLHeHUs B
BbITIOJIHEHUM MPAKTUYECKUX 3a/laHuUM.
7-1 Cnaboe 3HaHWe TIPOrPaMMHOTO MaTepuasa, MpU OTBeTe BO3HUKAIOT OLIMOKH,
3aTpy/IHeHUs TPY BLITIOJTHEHWH MPAKTUUYECKUX padoT.
0 He Ob1/10 MOMBITKY BBITIOJIHUTD 3aJjaHHUe.

Ikana u KPUTEPHUH OLICHUBAHHUA TECTOBbIX 3a;[a1-m17i

Onenka |

Kpurepuu
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«OTnyHO» 3azsanue BbinoaHeHo Ha 91 - 100%
«Xopouio» 3asaHue BbINoHeHO Ha 81 - 90%
«Y IOBJIETBOPUTE/IEHO» 3ajilaHue BbIMO/IHEHO Ha 51 - 80%
«HeynoBneTBopuTenbsHO» | 3ajaHue BbIno/HeHO Ha 10 - 50%

7. Oco0eHHOCTH peaU3anMyl AUCIHUIUIMHBI UISi UHBA/IM/I0OB M JIUL] C OrPaHHYeHHbIMH
BO3MO>XHOCTSIMH 30POBbSI

[Mpyu oOyueHur JML| C OTPaHUYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBbsI YUUTBHIBAIOTCS HUX
WHMBH/yalbHbIe TICUXO(u3nueckne ocobeHHOCTH. OOyueHWe WHBAIMJOB OCYIIECTBISETCS
Takke B COOTBETCTBUM C WHAWBUYyaJbHOW TMporpaMMoi peabuiuTauyyd WHBanuzaa (mpu
Ha/IM4uH).

Jns auy ¢ HapyweHuem cayxa BO3MOXKHO TpefiocTaBieHHe yuyeOHON MHboOpManuu B
BU3yanbHOU (hopMe (KpaTKWii KOHCTIEKT JIeKLIU; TeKCThI 3a/JaHU, HarleyaTaHHbIe YBeTMUeHHbIM
mpru(dTOM), Ha ayJAUTOPHBIX 3aHATUSIX [OMYCKaeTCsl TMPUCYTCTBHE AaCCUCTEHTa, a TaKxke
CYpZONepeBOJUMKOB U  TU(DIOCYpAONepeBOJUMKOB. TeKyluii KOHTpPOJb yCIIeBaeMOCTH
OCYLL[eCTB/ISIETCSI B TIMCbMeHHOU ¢opMe: oOyuaromuiicsi MMCbMEHHO OTBeuaeT Ha BOMPOCHI,
NMCBMEHHO BBLITIOJIHSET TIpakTHueckre 3afanusi. [loknan (pedepar) Takke MoxKeT OBITH
Tipe/icTaB/ieH B TUCbMeHHOM (hopMe, TIpU 3TOM TpeboBaHUs K CO/IepPyKaHUI0 OCTAIOTCSI TEMH JKe, a
TpeOOBaHMs K KaueCTBY U3/I0XKeHHUs] MaTepHasa (TIOHATHOCTb, KAUeCTBO PeuH, B3aUMOJEeHCTBHE C
ayuToOpuell W T. [.) 3aMeHSIIOTCS Ha COOTBeTCTBYIOIMe TpeOOBaHUs, TIpeJbsBiisieMble K
NMMCbMEeHHBIM paboTaM (KauecTBO OQOPM/IEHHS] TeKCTa M CITMCKA JINTepPaTypbl, TPAMOTHOCTb,
Ha/JMuue W/UIIOCTPALMOHHBIX MarepuasoB U T.A.). [IpoMexxyTouHass arrectauusi AJis JdL C
HapyIIeHUsIMA C/lyXa TPOBOAMTCS B THMCbMEHHOM (hopme, TIpHM 3TOM HCIIOJB3YIOTCS OOIme
KpUTepuu oljeHuBaHusl. [IpM HeoOXOAMMOCTH BpeMsi TIOATOTOBKA K OTBETY MOXET ObITh
YBeIMUEeHO.

Jns nuy ¢ HapyweHuem 3peHus oIy CKaeTcs ayuaabHoe IpefocTaB/ieHre MH(opMaLuy, a
TaK)ke MCIMO/b30BaHKe Ha ayJUTOPHBIX 3aHATHSAX 3BYKO3aIMChIBAOLIUX YCTPOUCTB (IUKTO(POHOB
u T.1.). [JomyckaeTcsi MpUCYTCTBUe Ha 3aHATHUAX acCUCTeHTa (TIOMOILHMKA), OKa3bIBarOLIero
oOyyJaromymcs HeoOXOAWMYI0 TEeXHHYeCKyl0 TOMOIb. TeKyIuii KOHTPO/Ib YCIeBaeMOCTH
OCyILleCcTB/IsIeTCsl B yCTHOM (popme. Ilpy mpoBeZieHNM NPOMEXXYTOUHOM aTTecTalyy JJ/sl JIUL C
HapyllleHHeM 3peHUs] TeCTUPOBAHHME MOXKeT ObITh 3aMeHeHO Ha yCTHoe cobecefioBaHHe TIO
BOIIPOCaM.

Jns auy ¢ 0epaHuyeHHbIMU 803MOMCHOCMAMU 300P08bSl, UMEOWUX HAPYWeHUsl ONOPHO-
dgueamenbHO20 annapamd, Ha ayJWTOPHBIX 3aHATHUSIX, a TakKKe MPU NPOBeJeHUU TIpOoLeAyp
TEeKYILlero KOHTPOJISl YCTIeBaéMOCTH Y TIPOMEKYTOUHOM aTTeCcTaljud MOTYT OBITh Tpej0CTaB/IeHbI
HeoOXo/lMMble TeXHUYeCcKHe cpefcTBa (MepCOHabHBIM KOMIbIOTEDP, HOYTOYK WIW [pyroi
TrajPKeT); [JOTyCKaeTCsl TPUCYTCTBHE acCUCTeHTa (aCCHCTEHTOB), OKA3bIBAIOIIEr0 00yYaromAMCs
HeoOXO/IMMYI0 TeXHUUEeCKYI0 TMOMOIIb (3aHATb pabouee MecTo, Tepe/IBUraThCsl 10 ayJAUTOPHH,
TIPOUMTATh 33/jaHre, 0hOPMHUTH OTBET, OOIIATHCS C TIPero/iaBaTesieM).

8. IlepeyeHb OCHOBHOI H /IOTIOTHUTE/THHOH y4eOHOU /IMTepaTypbl, HE00XOAMMOM 1A
OCBOEHHS JUCIHMI/TUHBI

8.1 OcHoBHas uTeparTypa:

1. Xumus : yueOHUK 15 akajemuueckoro OakanaBpuata / FO. A. Jlebepes, I'. H.
dagees, A. M. I'ony6es, B. H. IllaroBan ; oz obiije#t pepakiueii I'. H. ®ageeBa. — 2-e
u3f., nepepab. u gom. MockBa : UsgarensctBo FOpaiit, 2019. 435 c. (Bsiciiee
obpazoBanmne). —  ISBN  978-5-534-02453-1. Pexum  pgoctyrma
urait.ru/book/himiya-432187

2. Hukonbckuii, A. B. O61as 1 HeopraHuyeckasi Xumus B 2 T. Tom 2 : yueOHUK Jis
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akazieMuyeckoro OakanaBpuara / A. b. Hukonbsckwii, A. B. CyBopoB. — 6-e u3g., ucrp. u
non.Mockga : U3narensctBo FOpaiit, 2019. 378 c. (bakanaBp. AkafieMuuecKkuii Kypc). —
ISBN 978-5-534-09096-3. Pexxum foctyma : urait.ru/book/obschaya-i-neorganicheskaya-
himiya-v-2-t-tom-2-427130

3. Hukonbckuid, A. b. Xumus : yueOHMK W TIPaKTHKyM /s aKaJeMAYeCKOro
OakanaBpuata / A. b. Hukonbckuii, A. B. CyBopoB. 2-e u3f., epepab. u fgon. Mocksa:
N3parensctBo FOpaut, 2019. 507 c. (bakanasp. Akagemuueckuid Kypc). ISBN 978-5-534-
03930-6. Pexxum foctyma : urait.ru/book/himiya-432953

4. CyBopos, A. B. Ob6mmas u Heopranuueckast Xumusi B 2 T. Tom 1 : yueGHUK fy1st

akaziemuueckoro 6akanaBpuara / A. B. CyBopos, A. b. Hukonbckuii. 6-e u3[., UCTIP. U
pJor. Mocksa: U3patenscrBo FOpaiit, 2019. 343 c. (BakanaBp. Akagemuueckuii Kypc). — ISBN
978- 5-534-09094-9. Pexxum poctyna : urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2- t-
tom-1-427129

5. 3atinieB, O. C. Xumus : yueOHUK /151 akazieMuueckoro bakanaBpuara / O. C.

3aiiiieB. Mockga : M3gatenbctBo FOpatit, 2019. 470 c. (bakanaBp. AkajjeMAueCKUii Kypc).
— ISBN 978-5-9916-8073-8. Pexxum foctymna : urait.ru/book/himiya-432905

8.2 Tono/iHMTEe/IbHAA yYeOHas IUTEpaTypa

1. I'munka, H. JI. 3ajaun 1 yripa)KHeHus1 TI0 0011Iel XUMUH : yueOHO-TIpaKTUYeCcKoe
nocobue / H. JI. 'nuHKa ; mon pepakuuyeii B. A. ITonkoBa, A. B. BabkoBa. 14-e u3g,.
Mockga : U3gatensctBo FOpaiit, 2019. 236 c. (bakanaBp. Akagemuueckuii Kypc). ISBN
978- 5-9916-8914-4. Pexxum pocTyta : urait.ru/book/zadachi-i-uprazhneniya-po-obschey-
himii-431810

2. Pocun, Y. B. O6ujas u Heopranuueckass xumusi B 3 T. T. 1. Ob6ujast Xxumus :
yueOHUK [/1s akafieMudyeckoro OakanaBpuata / U. B. Pocun, JI. [I. TomuHa. Mocksa :
N3parensctBo FOpaiit, 2019. 426 c. (bakanaBp. Akagemuueckuid kKypc). ISBN 978-5-
9916-3816

10. Pexxum poctyna : urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-3-t-t-1-
obschaya-himiya-432987

3. 10.Pocun, U. B. O6mast 1 Heoprannveckasi xumusi B 3 T. T. 2. Xumus s-, d- u f-
3JIEMEHTOB : YueOHUK [i/isT akafieMudeckoro Oakanaspuara / M. B. Pocun, JI. [I. TomuHa.
Mockga : UzgatensctBo FOpaiit, 2019. 492 c. (bakanaBp. Akagemuueckui Kypc). ISBN
978- 5-534-02292-6. Pexxum focTyma : urait.ru/book/obschaya-i-neorganicheskaya-himiya-
v-3- t-t-2-himiya-s-d-i-f-elementov-432985

4. 11.Pocun, Y. B. Ob6ujas u Heopranuueckass xumus B 3 1. T. 3. Xumus p-
3/IEMEHTOB : yueOHUK /IJ1s1 akaJieMuueckoro OakanaBpuata / U. B. PocuH, JI. [I. TomuHa.
Mocksa : U3gatensctBo FOpaitr, 2019. 436 c. (bakanasp. Akagemuueckuit Kypc). ISBN
978-5-534-02294-0. Pexxum foctyma : urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-3-t-
t-3-himiya-p- elementov-432986

5. BeICOKOMOJIEKY/ISIDHbIE ~ COeAVHEHUs::  yueOHUK W TIPaKTUKYM /s
akazieMuueckoro OakanaBpuara / M. C. ApxxakoB [u ap.] ; nmoa pepakuuedi A. b. 3e3uHa.
Mockga : U3gatensctBo FOpaiit, 2019. 340 c. (bakanaBp. Akagemuueckuii Kypc). ISBN
978- 5-534-01322-1. Pexxum goctyna : urait.ru/book/vysokomolekulyarnye-soedineniya-
432874

6. Cknsp, C. Y. Obiasi, HeopraHuueckast U OMOHeopraHuuecKasi XuMusi : yuebHoe
rocobue 11 akagemMudeckoro 6akanappuara / C. Y. Cknsip, B. I'. [Iptok, B. ®. IIIyibrus.
3-e u3g., nepepab. u gon. Mockea : M3parensctBo FOpaiit, 2019. 263 c. (bakanagp.
AkaziemMuueckuii KypC). ISBN 978-5-534-08661-4. Pexxum JlocTymna:
urait.ru/book/obschaya-neorganicheskaya-i-bioneorganicheskaya-himiya-426003

7. Bekman, . H. Heoprannueckass XumMusi. Pali0aKTUBHBIE 3/IEMEHTHI : YUeOHUK
asisi 6akanaBpuara U Maructparypel / M. H. BekmaH. 2-e u3g., ucnp. u gomn. Mockea :
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N3patensctBo FOpaiit, 2019. 399 c. (YauBepcuretsl Poccun). ISBN 978-5-534- 00978-1.
Pexxum froctyma: urait.ru/book/neorganicheskaya-himiya-radioaktivnye- elementy-437298

8.3 Ilepuoguueckue usganus
1. «)KypHan o01jeit 1 HeopraHUYeCKoW XUMHUH»
2. «)KypHas CTPyKTypHOU XUMUN»

9. [TepeueHb pecypcoB HH(GPOPMALHOHHO-TE/IEKOMMYHHMKALIMOHHOM ceTH "VIHTepHeT"
(manee - cerb "HTEpHET'"), HEOOXOJUMBIX /I/IsI 0CBOCHHA JUCHUIUINHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — HayuHasi 3neKTpoHHas 6uba1oTeka, cucrema PMHIT
http://pedsovet.org/-uHTepHeT TeJCcoBeT

OneKTpoHHO-OMO/MMOTeYHast cucTeMa U3JaTenbCcTBa «JlaHb» - Pexxum pgoctyma: http://
e.lanbook.com

ok wn =

9.1 CocTaB nNporpaMMHOro odecneyeHust

1. EpuHas 3nekTpoHHasi oOpa3oBarebHas cucteMa U-complex
AHTUIIarMAaT
OnepaimoHHasi cuctemMa Windows
KomnerotepHas nporpamma g1 xuMukoB AcidBasel.ab
KowmrbtoTepHasi mporpamma jjisi XuMukoB Cheml.ab

kW

10. MeToanuecKue yKa3aHusl /Is1 00yJaromuXxcsi M0 0CBOEHUK0 JUCIHIUIUHBI (110
BH/IaM YUYeOHbIX 3aHATHIA)

B cootBerctBuu c Tpeboanusmu ®I'OC BO mnpernojaBaHue yueOHOM JUCLIATITMHEI
«TeopeTuueckrie OCHOBbI HEOPraHUYECKOM XUMHH» OCHOBLIBAeTCSI Ha WHHOBAI[MOHHBIX
TICUXOJIOTO-TeIarorMyeCKUX TEeXHOJIOTHSIX, HarpaB/ieHHbIX Ha MOBbIlIeHUe 3((GeKTHUBHOCTU U
KauecTBa (hOpMHUPOBaHUsI NTPOGECCUOHABHBIX HAaBLIKOB 0Oyuaroiuxcsi. OCHOBHbIMM (hopMamMu
oOyueHUs1 SIBJISIIOTCS: JIEKI[WH, JIabopaTOpHBIE 3aHATHSA, a TaKXKe CaMOCTosITe/lbHasi paborta
y4alerocs.

Jlekiusa. JIeKIUM UYMTAIOT 10 HauOojiee Ba)KHBIM pasziesiaM IporpaMMmbl. OHHU HOCAT
npo0JIeMHBIM XapakTep U (OPMHUPYIOT Y CTYZIEHTOB CHCTEMHOE Tpe/ICTaB/eHre 00 M3ydyaeMbIxX
pa3zenax rnpeaMeTa, 00eCrieurBarOT yCBOEHHe UMH OCHOBHBIX MPUHLIMIIOB U TIOJIOXKEeHUH JaHHON
JUCLMIIMHBI. KOHCIeKTUpOBaHWe JIeKLUM BeJeTCs B CIeLyaqbHO OTBEeJEeHHOW [/ 3TOro
TeTpajivi, KaXK/bIl JTMCT KOTOPOM [IO/’KeH UMeTb ToJst (4-5 cM) J/1s1 IOTIOTHUTE/IbHBIX 3aTvcei.
HeobxomyMo 3amuvchbiBaTh TEMY M IJIAH JIEKIWM, PEKOMEHYeMYO JIMTEPaTypy K Teme. 3arvcu
paszesioB JIeKLMU [JOJDKHBI UMETh 3ar0J/I0OBKH, M0/3aro/I0BKU, KpacHble CTPOKU. [1/isl BbiJjenieHus
pas/iesnioB, BEIBOZIOB, OMpe/ie/IeH!H, OCHOBHBIX U/lel MOXKHO MCII0/Ib30BaTh LIBETHbIE KapaH/alllu U
dbnomacTepbl. Ha3BaHHbIe B JIeKLJUM CCHIJIKM Ha TE€PBOMCTOUHUKWA HAJ0 TMOMETUTh Ha TMOJISIX,
YTOOBI IIPH CAMOCTOSITE/ILHOM paboTe HAaWTH U BMUCATh UX. B KOHCIEKTe JOC/IOBHO 3alMChIBAIOTCS
oripejiesieHUsT TIOHSATHHN, KaTeropuii v 3akoHOB. OcTa/lbHOe AO/DKHO OBbITh 3alMcaHO CBOWMU
cioBamu. Kakzpomy cTyzseHTYy HeoOXOoAMMO BbIpabOTaThb M MCIIO/Ib30BaTh JIOMYCTHUMBIE
COKpailjeHHsi HarboJsiee pacrpoCcTpaHeHHbIX TEDMUHOB U MIOHSATUNA. B KOHCTIEKT ciiefiyeT 3aHOCUTh
BCe, UTO Mpero/aBaTe/b MUIIET Ha J0CKEe, TAK)Ke PEKOMEH/IyeMbIe CXeMbl, TaOJIUI[bI, JUarPaMMbI
u T.4. Tekyijasi pabora Haz u3yueHreM WH(OPMAI[UKM TI0 aMOy/IaTOPHOMY BeJieHUI0 OOJIbHBIX
Tipe/icTaB/isieT COOOW T/IaBHBIA B CaMOCTOSITeNIbHOW paboThl cTyfgeHTOB. OHa BK/TFOYAeT
006paboTKy KOHCTIEKTOB JIeKIUI TTyTeM CUCTeMaTH3allii MaTepuara, 3aro/HeH s TIPOMYIeHHbIX
MeCT, YTOUHEHUs] CXeM M BblJle/IeHUsI TJIaBHbIX MbIC/I€M OCHOBHOTO COJlepXKaHusl JieKiuu. [s
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http://xumuktutor.ru/view_programm.php?id=16
http://xumuktutor.ru/view_programm.php?id=13
http://www.pedagogika-rao.ru/
http://www.knigafond.ru/
http://www.iprbookshop.ru/

3TOTO  WCTOMB3YIOTCS —~ WMerlecss — yueOHO-MeTogWuecKWe  MaTepuanbl ¥ Jipyras
pekoMeH/l0OBaHHasi JiuTeparypa. C 1ie/ibl0  yJ/yullleHHsI YCBOeHUsi MaTepuana TpeOyercs
TIPOCMOTPETh KOHCITEKT Cpa3y IOC/Ie 3aHATHI, OTMETUTh MaTepHrasl KOHCIIeKTa JIEKIUi, KOTOPbIH
BbI3bIBAET 3aTPyJHEHUs /s TIOHMMAaHUS, TOMbITaThbCs HAWTH OTBETHI HA 3aTPy/JHUTE/IbHBbIE
BOITIPOCHI, UCTI0/B3Yys PEKOMEHAYEMYI0 TUTepaTypy.

CamocrositennbHass pabora. CamocrositenibHasi paboTa sIB/SleTCSl OJHUM M3 BH/OB
yueOHOM [1esSTe/TbHOCTH  OOYYaroL[UXCs, CIIOCOOCTBYeT pa3BUTHIO CAMOCTOSITEJTbHOCTH,
OTBETCTBEHHOCTH Y OPraHM30BaHHOCTU, TBOPYECKOTO TIOAXO0/A K PelIeH o TpobieM yueOHOro U
npoecCOHABHOTO ypOBHsS. BHeayzuTOpHasi caMoOCTOsiTesbHasi paboTa BBIMIOHSETCS 10
3a/IaHUIO TIperojiaBaresisi, HO 0e3 ero HermocpeACTBEHHOro yuyacTus. IIpu rpeabsBIeHUN BUZOB
3a7laHU Ha BHeayJUTOPHYIO CaMOCTOSTE/NIbHYI0 pPaboTy peKOMeHAyeTCsl WCII0Ib30BaTh
muddepeHIIMPOBaHHBIA TIOAX0Z, K YPOBHIO TIOATOTOBEHHOCTH oOyuatorierocs. Ilepes
BBITIOJTHEHWEM ~ BHEAyJWTOPHOM  CaMOCTOSITE/IbHOM  paboThl  TiperiofiaBaTeNb  TPOBOJUT
KOHCY/IbTAl[MI0 C ONpeZieJIeHueM 1ieJIM 3aJjaHus, €r0 CO/Iep)KaHUs, CPOKOB BBITIOJTHEHMUS,
OPHEHTHUPOBOYHOTO 0O6BemMa paboThl, OCHOBHBIX TpeOOBaHUH K pe3y/bTaTaM pabOThbl, KDUTEPHEB
OLIeHKH, (OpPM KOHTPOJIA U TiepeuHst jutepaTypbl. Cofep)kaHue CaMOCTOSITe/TbHOW pPadOoThI:
YyTeHre OCHOBHOW W PEKOMeEH/[yeMOH OTOHUTEbHOU JINTePATyphl, pelieHre CUTYalOHHBIX
3ajlay, UTO CIIOCOOCTBYET PA3BUTHIO MO3HABATE/bHON AaKTUBHOCTH, TBOPUECKOTO MBILIIEHHS
CTy/[IeHTOB, TIPUBHBAeT HABBIKA CAMOCTOSTE/ILHOTO TIOMCKAa WH(pOPMAIY, a Takke (GpopMupyeT
CMOCOOHOCTh M TOTOBHOCTb K CaMOCOBEpIIEHCTBOBAHMIO, CaMOpeasid3alii U TBOPYeCKOM
aganrarmy. CamocTrosTe/ibHast paboTa ¢ OCHOBHOM U OTIOIHUTEIbHOW JINTepaTypor (popMupyeT
CIOCOOHOCTh AHA/IM3UPOBATh COL[UAJIbHBIE MPOO/IEMbI, YMEHHE HCII0/Ib30BaTh HA TPAKTHUKE B
Pa3MUHbIX BH/aX MPodeccroHaIbHOW M COLMATBHOM e TeTbHOCTH.

JIaGopaTopHble 3aHATHA. JlabopaTopHble 3aHATUS — 3TO OJHA W3 Pa3HOBUAHOCTeM
MPaKTHUEeCKOT0 3aHATHS, SB/SOIasics 3QeKTUBHOM (opMoii yueOHBIX 3aHATUN B OPraHU3aL[UM
BhICIIETO OOpa3oBaHusi. ITopsiIoK TpoBeseHUst abopaTopHOro 3aHsTUs: 1. BBogHast yacTh: —
BXO/IHOW KOHTPOJIb TIOJTOTOBKH CTY/|eHTa; — BBOAHBIA WHCTPYKTa)K (3HAKOMCTBO CTYJEHTOB C
COZiep)KaHWEeM TIpe/CTosield paboThl, aHaIM3 MHCTPYKLUOHHBIX KapT, TEeXHOJOTHYeCKOU
JOKyMEeHTAL[|H, TT0Ka3 CIIOCOO0B BBITIOJTHEHUSI OT/Ie/IbHBIX OTepalyii, HAMTOMUHAHUE OT/Ie/TbHBIX
TIOJIO’KEHHI 110 TeXHUKe 0e30TMacHOCTH, NMPeyTpeXjeHre 0 BO3MOXXHBIX OLIMOKax). 2. OCHOBHast
YacTh: — MPOBe/IeHNe CTY/IeHTOM J1abopaTOpHOW paboThbl; — TEKYIMA MUHCTPYKTaX, TTOBTOPHBIN
TOKa3 WA pa3bsCHeHUs (B Cjlyyae HeOOXOJMMOCTH TIperiofiaBaTesieM HWCTIOHUTETbCKUX
JeWiCTBUM, SIBJSIOLIUXCS TPeAMETOM WHCTPYKTHPOBaHUs). 3. 3aK/IIOuMTeNbHas 4YacTh: —
odopm/ieHHe OTYeTa O BBHITIOJIHEHWUU 3a/laHMs; — 3aK/IFOUMTETbHBIM WHCTPYKTaX (M0JBe/eHre
WTOTOB BBITIOJIHEHUsI YUeOHbIX 3a71a4, pa30op JOMyIeHHbIX OIIMOOK U BBISIBIEHHE WX TPUUKH,
cooO1rieHre pe3y/bTaTOB pabOThl KaXKAOro CTy/JeHTa, OObsB/eHHe O TOM, UTO Heo0XOAUMO
TIOBTOPUTH K CJIeJ[yIOIieMy 3aHsATHI0). POpPMbI OpraHu3aLyy 1abopaTOpHOTO 3aHATHS 3aBUCST OT
yucaa CTYJEeHTOB, Cojiep)KaHus UM oObeMa IporpaMMHOIO Marepuarna, uvcia J1abopaTopHBIX
paboT, a Tak)Ke OT BMECTUMOCTH yueOHBIX MOMeIeH!H ¥ Ha/uuusi 000py0BaHMUS.

3auer. 3aBeplIAlOIIMM STarioM W3yueHUs AUCLUIUIMHBI SIB/SETCS TMPOMEXyTOUHast
aTTecTallys B BUZie yCTHOTO 3aueTa.lIpy 3TOM CTy/IeHT J0/KeH ToKa3aTh BCe Te 3HaHUsl, YMeHUs U
HaBBIKA, KOTOpPble OH TpHoOpen B Tiporiecce TeKyied pabOThI MO0 WM3YUYEHUIO AWUCIMIUIAHBI.
[ucuuIuiiHa CUMTaeTCsi OCBOEHHOM CTYAEeHTOM, eC/ii OH B TOJHOM oObeMe chopMHUpOBas
yCTaHOBJ/IEHHbIE KOMITETEHIIMA U CIOCOOeH BBHIMOMHATL yKa3aHHble B JAHHOW TporpaMme
OCHOBHbIe BH/Ibl IPOQeCCHOHAMBHOM JesiTeTbHOCTU. OCBOeHUe AUCLIMIUIMHBI JO/DKHO TI03BOIUTh
CTYJieHTY OCYILIeCTB/ISITh KaK aHa/IMTUUYeCKYH0, TaK ¥ HAyYHO-UCC/Ie[l0BaTeTbCKYIO 1eATeTbHOCTb,
YTO Ipe/roJsiaraeT riyboKoe 3HaHHe TEOPUU U MPAKTUKK JJaHHOTO Kypca.
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11. Ilepeuenb HH(OPMALIIOHHBIX T€XHOJ/IOTHUMH, HCII0/Ib3yeMbIX IPH OCYILeCTB/IEHHH
o0pa3oBaTe/ILHOIO MpoLecca Mo AUCHHUIVINHE (MOAY/II0), BK/IIOYasi MepedyeHb
NMporpaMMHOro obecrneyeHusi U HUH(OPMALMOHHBIX CMIPABOYHBIX CUCTEM (IIPH

He00X0/JUMOCTH)
[Tpu u3yueHUU CTyZieHTaMH JUCLIUTIIMHBI « TeopeTHueckre OCHOBbI HeOPTaHUUeCKON XUMUM»
VICTIO/B3YIOTCS CJIe/IyIOIIYe TeXHOIOTUH:

- TexHoJ0ruu rpobsieMHoro obyueHusi (mpoOsieMHbIe KLU, MPOBOJMMbIE B (dopme
Jmanora, pelieHre yueOHO-TIpodeCcCOHAMbHBIX 3a/jau Ha JIEKLHSX);

- UVHTepakTWBHble TEeXHOJOTMU (TpoBe/leHre JIeKLMH [JUajioroB, KOJUJIEKTUBHOE
o0Cy)X/leHHe pa3/UUHBIX TOJXO/0B K DEIIeHHUI0 TOW WIM WHOW yueOHO-TIpodecCHOHATbHOMN
3a/laun);

- nH($OPMAaLMOHHO-KOMMYHHUKAaTHBHBIE 00pa3oBaTe/bHbIe TeXHOJIOTUN (MO/IeNMPOBaHKe
M3yuaeMbIX SIBJIeHUH, Tpe3eHTalysl yueOHbIX MaTepuasoB (C MakeToM TMPUKIaJHbIX MporpaMm
Microsoft Office Point)) 1 3/1eMeHTbI TEXHOIOTHI1 TPOEKTHOTO 00yUYeHUsl.

12. MarepuanbHO-TeXHHUYECKas 0a3a, Heo0XxoAuMas /ijisi 0CyLeCTB/IeHUs

o0pa3oBaTe/JIbHOr0 MpPoLecca Mo JUCHHUILIHHE

YuebOHast AUCIUIUIMHA OOecrieueHa yueOHO-MeTOIMUeCcKOl JOKyMeHTalyel (KOMIOHEHT
yuebHO- MeTOAMUeCKOro Komruiekca o avdcuurinHe). Obecrieued JocTym K GoHaM yueOHBIX
rocobuii, 6MbmoTeuHbIM (HOHIAM C TIEPHOAMUECKUMH U3ZAHUSMU 110 COOTBETCTBYOIIIAM TeMaM.

YuyeOHble 3aHATHS TI0 TIPeAMETY TIPOBOJSATCS B CIELMaTU3MPOBAHHOM ayJUTOPHUH
(unTepakTuBHas pocka+lIK+BuzgeonpoekTop). B mpouecce uteHus eKUWd, WCMHOJb3YHOTCS
HarJsiiHble T0CcoOusi, KOMIUIEKT CJ1aii/loB, BUJ|0-JIeKLIMH.
Nwmeetca u ucnone3yetcss YMK no guctunimnie «TeopeTnueckye 0CHOBbI HEOPraHUYeCKOM
XUMHHW» Ha 3JIEKTPOHHOM U OyMa)KHOM HOCHTeJIe.
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MMHUCTEPCTBO HAYKU U BEICIIIET'O OBPA30BAHNS
POCCUMCKOM ®EIEPAITAN
deepanbHOe roCy1apCTBEHHOE Or0/KeTHOe 0Opa3oBaTe/lbHOe
yupeskfieHre BbICIIero oopa3oBaHUs
«YEYEHCKU I'OCYIAPCTBEHHBIN YHUBEPCUTET
MMEHU AXMATA ABOYJIXAMUJIOBUUA KATLIPOBA»

BMOJIOTO-XUMWNYECKIN ®AKYJILTET
Kadeapa «Xumusi»

PABOYAS ITPOTPAMMA
YUEBHOM M CITUTIIVHBI

«XHMMHA TBepAOro Teia»

HanpasieHve noAroToBKu XuMusi

Koz HanpaB/ieHys HOATOTOBKU 04.04.01

[Tpodunbs NoroToBKU Heopranuueckast xumust
KBanudukaiiyisi BbITyCKHUKA Maructp

dopma oOyueHuUs OuHasi, OYHO-3a04UHas
Kog pucimnimHel 51.0.04




I'po3nbIi, 2025 .
BaiicanrypoBa A.A. Pabouast mporpamMma y4eOHOM JUCLUTTMHBI « XUMUST TBEPZOTO Tesia» /
Cocrt. / A.A. baticanrypoBa — I'po3nsiii: ®I'6OY BO «UeueHcKuli rocyjapCTBEHHbIN YHUBEPCUTET
uM. A.A. Kagsiposa», 2025 T.

Pabouass mporpamma yueOHOW JUCLIMIUIMHBI pacCMOTpeHa W oJo0peHa Ha 3ace/laHUM
Kadespbl «XuUMHsI», peKOMeH/I0BaHa K MCII0/b30BaHUIO B yueOHOM mporjecce (ripotokos Nel oT
03.09. 2024 r.), coctaBneHa B cooTBeTcTBUM C TpeboBanusmu PI'OC BO 1o HampaBieHHIO
noarotoBkn 04.04.01 — «Xwumwusi» (ypoBeHb MarucTpaTyphbl), YTBEpP)KJEHHOTO TMpPUKa3oM
MunuctepcTBa o6pa3oBanus M Hayku Poccuiickoit @epeparm ot 13 mrosisi 2017 1. Ne 655, ¢ yuetom
npopuns «HeopraHuueckass XuMusi», a TakkKe pabourM y4yeOHbIM IUIaHOM 10 JIaHHOMY
HarpaB/IeHHUIO TIOJTrOTOBKHU.



O©Baiicanryposa A.A., 2025 T.
©®TI'BOY BO «YeueHCKul rocyjapCcTBeHHbIN yHUBepcuTeT MM. A.A. KazgbipoBa», 2025 T.

w

10.

11.

Copepxanue

Ilenu v 3az1a4y OCBOEHUS AUCLIATIIMHBI

[TepeueHb TJIAHUPYEMBIX Pe3yJ/IbTaTOB 00YUYeHUs 110 AUCLUITHE
(MOZy/I0), COOTHECEHHBIX C IJIaHUPYEMbIMU pe3y/ibTaTaMi OCBOEHUS
oOpa3oBaTe/ibHOM MPOrpaMMBI

Mecto aucuurivHbl (MoAy/si) B ctpyktype OITOTI

Copep>kaHue JUCLMIUIMHBI (MOZY/Is1), CTDYKTYPUPOBaHHOE 10 TeMaM
(pasgenam) ¢ yka3aHveM OTBe/IeHHOI'O Ha HUX KOJIM4YeCcTBa
aKa/[eMUUYeCKHUX YaCcOB U BUJOB YueOHBIX 3aHSTHH

[lepeuenb yueGHO-MeTOANYECKOTO 0OeCieueH s AJIsi CAaMOCTOSITeTbHOM
paboThI 00YUArOIUXCS 110 AVCLUIIHHE (MOYITIO)

@DOH/, OLIeHOYHBIX CPe/CTB /1Sl IPOBeZleHNst IPOMEeXYTOYHOM aTTeCTaljuu
00yyaroIrXxcs 1o AUCLUIUIMHE (MOZYJIIO)

OcobeHHOCTH peanu3aluyl AWCLUIUIMHBL [JI5 WHBaIWZOB U JIUL C
OrpaHUYeHHBIMHA BO3MOXXHOCTSIMU 37J0POBbSI

[TepeueHb OCHOBHOM U IOTIOJTHUTETLHOW yUueOHOU TUTepaTyphl,
HeoOX0IUMOM /1J1si OCBOEHHSI AUCLIUTIMHBI (MO/YJIs1)

[TepeueHb pecypcOB MH(OPMAaLMOHHO-TeIEKOMMYHHUKALIMOHHOMN CeTH
"NHTepHeT", HeOOXOJUMBIX /IJIS OCBOEHUS AUCLIATITUHBI (MOZYJIs)
MeTtoanueckre ykazaHus AJ1s1 00yUaroIuxcsi 10 OCBOEHHUIO JUCLIATUINHbI
(Mozys)

[TepeueHb MH(POPMALMOHHBIX TEXHOJIOTHH, UCIIO/Ib3yeMbIX [IPU
OCyIIIeCTB/IEHMY 00pa30BaTe/TbHOTO MPOoLiecca o AUCHUTUIMHE (MOAYJIIO),
BKJTFOUasi I1epevyeHb IPOrpaMMHOTro obecrieueHust 1 MH(HOPMALIMOHHBIX
CMPABOYHBIX CUCTeM (TIpH HEOOXOJUMOCTH)

Ormyicanrie MaTepraabHO-TEXHIUUECKOH 0a3bl, He0OXOAMMOM st
OCyIIIeCTB/IeHHUs 00pa30BaTe/IbHOTO MpOoIiecca Mo AUCHUIIIAHE (MOAYJIIIO)

CTp.
4

N

10

11

13

13

14

14

15
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1. e/ ¥ 3apa4¥ 0CBOEHMS AUCLHMILIUHBI
IMenu ocBOeHUsA AMCLUIIUHBI:

- MIOJTyYeHre 3HaHUM 110 TeOPeTUUeCKMM OCHOBAM XWMUU TBEP/IOTO TeJla, M0 SKCIIepUMeHTaTbHbIM
MeTO/JaM U3y4yeHust TBEPAOr0 COCTOSTHUS;
- OBJ/IaZIeHVe HaBbIKaMU peIlleHus MPaKTHUeCKUX 3a7iau B JaHHOW 00/1aCTh HayKH; MO/ITOTOBUTh
MarucTpoB K MOHUMaHUIO TIpeBpallieHui U B3auMO/eHCTBUM, TIPOUCXOASIINX BHYTPU TBEPI0Tr0
Tesa U MeXX/ly TBepPAbIMU Te/laMU TIPU Pa3/IMUHbIX BHELLIHUX BO3/eHCTBUAX (TeMIiepaTypa,
obnyueHue, laBieHUe U T.[.).

3ajaum 0CBOeHUSA JUCLUIUINHbI:
- [aTh TIpe/ICTaB/IeHUsI O CrieluduKe XUMHUU TBEPJOro Tejla, OCHOBHBIX MPUHLUIAX U
MeTo/laX UCC/eIoBaHus TBepJ0¢a3HbIX TIPOL[eCCOB U (PU3UKO-XUMUUECKUX CBOWMCTB peasibHbIX
KPHUCTaJl/IOB;
- 03HAaKOMUTh C COBPEMEHHBIM COCTOSIHEM HeOopraHMueCcKoro MaTeprasioBe/jeHus,
Kaccudurkanye TBepAodasHbIX MaTepHasioB, IPobeMaMy TIOTyYeHus BeIeCTB U
MaTepHa/IoB C HEOOXOJUMBIM KOMITJIEKCOM CBOMCTB;
- COCpe/IOTOUMTh BHMMAaHWE MarvucTpOB Ha OCOOEHHOCTSIX TTOBE/I€HUSI CJIOXKHBIX T'eTepPOTeHHBIX
cucTeM, HeoOXOAMMOCTH TIpOBefeHUs (yHAaMeHTaIbHbIX MCCIeJOBAHUH MHOTOCTaJUHHBIX
TBepZ0(a3HbIX MPOL[eCCOB.

2. IlepeueHb NUIAHMPYEMBIX Pe3y/IbTaTOB 00yYeHusl MO AUCIUILUTHHE (MOAYJ/II0), COOTHECEeHHBIX
C IVIaHMPYEeMBIMH pe3y/ibTaTaMH 0CBOEHHUsI 00pPa30BaTe/IbHOM MPOrPaMMbI

[Tpouecc v3yyeHUsl AUCLIMILIMHBI HarpaBieH Ha ()OpPMUpDOBaHUE 3/IEMEHTOB C/ie[yHOIIUX
KoMIieTeHLIUM B cooTBeTCcTBUM ¢ PI'OC 10 JaHHOMY HaripaB/eHUIO MOATOTOBKU:

- Kareropus
I'pynna KoMneTeHIuit pHi Ko/ HauMeHOBaHHe
KOMIIeTeHI{Hi
O6menpodeccroHanbHbIe OIIK-1: Crniocoben BBIMOJ/THATh
KOMITIEKCHBIE ~ 3KCIIepUMEHTa/lbHble U
aCueTHO-TeOPETHUECKHe WCCIeJOBaHUSI B
Obuenpodeccu P Teop A
M30paHHON 00/1aCTH XUMUH WM CMEXXHBIX
OHaJIbHbIE
HayK C WCIO/Mb30BaHUEM COBPEMEHHBIX
HaBBIKU
nMpuOOpOB, MPOrpaMMHOTO ObOecrieueHus] U
0a3 JTAaHHBIX npodhecCUOHATBLHOTO
Ha3HaYeHUsl.
ITK(0)-1: CriocobeH  HCITI0/1b30BaTh
3agaun byHIamMeHTabHble 3HaHUS CTPYKTYPbI U
[TpodeccronanbHbIE XUMUYECKOU CBOMCTB HEOPraHWYeCKHWX BeLleCTB U
HarpaB/IeHHOCTH | MaTepHasoB B PELIeHKH 3aa4 XUMUUeCKOH
HarpaB/IeHHOCTH.




B pe3y/nbraTe 0CBOEHUS AUCHMIIMHBI 00YJAIOUUICS JO/DKEH:

Kog u

HauMeHOBaHUe

VMH/MKaTopa

KOMITeTEeHI U
OIIK-1.2 3HaTh:
Ucnone3yet - TOC/IefoBaTeNIbHOCTh  (Da3000pa3oBaHus TpU  TBepAOQa3HOM
COBpeMeHHOe CUHTe3e;
obopy/oBaHue, - IOHsITHe e()eKTOB B KpHCTa/iaX, Kiaccudukaiuio 1edeKToB;
TporpaMMHOe - 00/1aCTH IpUMEeHeHUS;
obecrieueHue 1 - YTIOpSIZIOUEHHOCTH CTPOeHUsI 0ObEKTOB; O B3aMMOCBSI3M COCTaBa
ripodeccroHabHbIE CTPYKTYPhI, CBOMCTB M PeaKI[MOHHOM CMOCOOHOCTH XUMHUUECKUX

0a3bl JaHHBIX /151
pelleHus 3a/jau B
n30paHHON 00J1acTH
XUMHU WA CMEXKHBIX
HayK

BeIL[eCTB.

YMmeTn:

- TIPOBOZAWTH TBepA0(da3HbI CHHTE3 CJIOXKHOTO OKCHJa (HHOOaThI,
MosMbaThl, Bosib)pamarsl);

- ompefensiTb Haubojiee ONTHManbHbIe YCIOBHS CHHTE3a;
TIPOBOJUTb JKCIIepUMeHTaslbHble HWCC/Ie[loBaHUsl 110 W3YyUYeHHUI0
(bU3UKO-XUMUUYECKHUX CBOWCTB IOJIyYeHHBIX 00pa3sLioB;

- OCHOBHbI€ MOHSATHS U 3aKOHbI XMMUH, CBOMCTBA OCHOBHBIX K/IaCCOB
XUMHUUECKNX 00BeKTOB.

Baaaernb:

- METOAVKOW TIO/ydeHUs] BeLecTB C 3a/laHHbIMUA CBOWCTBAaMU;
MeTOoZlaM{ aHanu3a (U3NKO-XUMUUECKHUX CBOWCTB TBepPIBIX Tes U
00pabOTKY /IaHHBIX IKCIIEPUMEHTA;

- HaBbIKaMM pellleHusi IPaKTUYeCKUX 3a/lau XUMUU TBepPZOro Tesia 13
pa3fesioB: OMMCAHWE CHUMMETPUM KPUCTA/UIMUeCKUX CTPYKTYD,
peHTreHorpadus,

nedeKTsl B TBEPABIX TesaX, PeakI[MOHHAsi CIIOCOOHOCTh TBEP/BIX

BeIlleCTB.

ITK(0) -1.1

3HaeT 0COOEHHOCTH
CTPYKTYPHbI U CBOMCTB
HEOpPraHUYeCKrux
BeIIeCTB U
MaTepuasoB,
COCTABJISIFOIINX
OCHOBY HayKOeMKHX
obmacreli HapOAHOTO
X03sI1CTBa

3HaTb:
- TocjefoBaTesbHOCTE  (a3oobpas3oBaHusl IpU  TBepAodasHOM
CUHTe3e;
- TOHATHE Je(eKTOB B KpHUCTajulaxX, K1acCU(PUKALMIO [e]eKTOoB;
o6s1acTH MpUMeHeHwus;
- YNOpPSJOYEeHHOCTH CTPOeHUs OOBEeKTOB; O B3aWMOCBSI3U
cocTaBa CTPYKTYpbl, CBOMCTB ¥ peakKL[HOHHOM CMOCOOHOCTH
XUMHAYeCKUX BelleCTB.

YMern:
- NIPOBOZAWTH TBepAo(asHbIii CUHTE3 CJIOXKHOTO OKcHja (HHOOaThl,
MoOaThI, BOJIB(pamarsi);
- ompefensiTb Haubojiee ONTUMaslbHble YC/IOBUS —CHHTE3a;
TIPOBOIUTH  3KCIIEPUMEHTAa/IbHble HCC/IeJOBaHUS TI0 H3YYEeHUIO
(bM3MKO-XUMUUYECKHX CBOWCTB I10JIyYeHHbIX 00pasLoB;
- OCHOBHBI€ [TOHSITUS Y 3aKOHBI XMWY, CBOMCTBA OCHOBHBIX KJ1aCCOB
XUMUUECKUX 0OBEKTOB.

Bnaaers:
- METO/IMKOH TI0JIyueHusl BeleCTB C 3a/JaHHbIMHA CBOMCTBaMU;
- MeTOJaMU aHa/n3a (PYU3UKO-XUMHUUECKHUX CBOMCTB TBEP/BIX Tel U
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00pabOoTKHM /IaHHBIX 3KCIIEPUMEHTa;
- HaBbIKaMHU pelleHUsl TIPaKTHYeCKUX 3a/lay XMMUK TBepPZAOro Tesa 13
pa3ziesioB: OIMCaHWe CUMMETPUM KPUCTA//TMUeCKUX CTPYKTYP,
peHtreHorpadus, pgedeKTbl B TBepAbIX Tejlax, peakLWOHHas
CIOCOOHOCTh TBEP/BIX BEILECTB.

3. Mecro pucumiuingel B crpykrype OITIOII

MuctmrinHa « Xumust TBepaoro tea» (61.0.04) oTHOCUTCS K AUCLUTIIMHAM 0a30BOM YacTH
bnoka b1 «lncuununs (Mogyamn)» OITOIT BO no Hanpasnienuto nogrotoBky 04.04.01 «Xumus».

HaHHbIli KypC 3ak/iajblBaeT 3HaHWSI [JIi HAyUHO-WUCC/Ie0BaTe/NIbCKOM TIPAKTUKU U
BBIIOJIHEHUSI ~MarvMCTepcKux  JAuccepralid. [IUCLMIUIMHA  HENOCPe[CTBEHHO CBsi3aHa C
HeopraHu4yecKou xumuen, hpr3nueckor XuMyel U aHaTMTUUeCKON XUMUe.

4. Cojiep)xaHue JUCIUIUINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jesiaM) ¢ yKa3aHHeM
OTBe/|[eHHOT'0 Ha HUX KO/TMYeCTBA aKa/[eMHUYeCKUX WIH aCTPOHOMHYECKUX YacoB U BH/[0B
yueOHBbIX 3aHATHHI

4.1 CTpyKTypa JUCIHILIMHBI
OO0111as1 TPYZA0E€MKOCTh AUCLIUMTIIMHLI TI0 JAHHOH hopMe 00yueHHs: coCcTaB/sieT 4 3aUeTHbIX
enuHull (144 akajeMU4eCKUX 4acoB)

Tpys0eMKOCTb, YaCOB
dopma paboTel 00yuaroIuXxcst/Buibl yueOHbIX 3aHATUIN CemecTp Beero
2 3
- 34 34
KoHTakTHasi ayfuTopHasi paboTta 00yJaroLxcs C Mpero/jaBaTeneM:
Jlexuuu (JI) - 17 17
[TpakTrueckue 3aHsaTus (I13) -
JTabopaTopHble paboTs (JIP) - 17 17
CamocTosiTenpHasi pabora ( CPC) - 74 74
Kypcosoii mpoekT (KII), KypcoBasi pabora (KP)
oknaz (1)
Icca (D)
Pedepar (P)
CaMoCTOsITe/IbHOe M3yUeHHe pa3/ie/ioB - 74 74
By UTOrOBOTO KOHTPOJIsI - 9K3aMeH 36 36
4.2 CopepixaHue pas3/je/ioB JUCLUIIINHBI
Ne |HavmeHoBaHue c Dopma
oJiepkKaHue pasjesna TEKYII[eT0
pasfienapasznena P P KOH}”IFPO o

OGbr1iee mpezicTaBeHre O MpeaMeTe «XUMUS
TBepAoro Tesia». CTpoeHUe TBePAbIX Tel.
[Tpumepb! HanboIee pacTIPOCTPAHEHHBIX

1 TIpupoza Teepapix Ten | CTPYKTYP. MeXaHH3MBI obpa3oBaHust YO, T, JIP
TBEP/IbIX PaCTBOPOB. Y C/IOBHUSI 00pa30BaHMUS
TBepAbIX pacTBOpPOB. Pa30Bble Mepexo/bl.




[IpenapaTuBHbBIE
MeTO/bI MOTy4YeHUs
TBepP/bIX TeJ

TBepaoda3sHbie peakiyu.
JKcreprMeHTaIbHOE OCYIIeCTBIIeHHe
TBepAo(ha3HbIX peaki[uii.

Kpucrannu3saiysi pacTBOpPOB, paciijlaBoB,
CTeKoJ1 U resieil. TpaHCTIOPTHBIE PeaKI[uu U
peakLy BHe/[peHHs1 U MIOHHOTO 0OMeHa.
BripalijuBaHre MOHOKPUCTAJIIOB.

YO, T, JIP

HedekTbl 1
HECTeXHOMEeTPUUHOC
Th

Turnel fedeKToOB B KpUCTasiax.

CoBepllleHHbIe U HeCOBepILeHHbIe KPUCTA/IbI.

AHTUCTPYKTYpHBIE 1e(eKTHI.

Knacreps! 1 arperatsl fieeKToB.

Hecrexuomerpus u fedektol. OO1ue

3ameuyaHus. [Juciokaruu.
MexaHHUeCKre CBOWCTBA U peakLMOHHasT
CTITOCOOHOCTH TBEPABIX TeJl.

YO, T, JIP

Metoppl
WCCIeIOBaHUS
TBEP/bIX Tes

O0630p MeTO0B UCC/IeIOBAaHUs U 0OacTei
TIPUMeHEeHHs ik U3yueHUsl TBepAbIX TeJl.
P®A, MUKPOPEHTTeHOCIIeKTPa/IbHbIM,
CKaHUPYHol[asi MUKPOCKOIIHSI.
OuddepeHianibHO-TEPMUUECKHUH,
TepMOrpaBUMeTPUUeCKUM aHan3
(ATA/OTT), aunaToMeTpus.
[usnekTpuueckasi CrieKTPOCKOIIHS.

YO, T, JIP

dusnueckue
CBOUCTBA
TBEP/bIX Tes

VoHHas NpoBOAMMOCTD U TBep/ble
3/1eKTPOJIUThL. DJIeKTPUUeCKHe CBOUCTBA.
MarHuTHbIe U ONITUYECKHe CBOMCTBaA.
OnTryeckre CBOKMCTBA TBEP/bIX TeJl.

YO, T, JIP

OUYHAS{A ®OPMA OBYYEHUSA

4.3 Pa3penbl JUCHUII/IMHBIL, M3yYaeMble B 3 cemecTpe

No KonnuecTtBo yacoB
a:«_;- HaumeHnoBanue paszgeso AyRuTOpHas
P ena MMEHOBAHHE Pa3Ae/on Bcero abota CP
A A | m3 [ 5P
1 [Iprpopa TBepAbIX Tes 21 3 3 15
? [IpenapaTuBHbIE METO/bI TOTyUEHHUS 27 3 3 15
TBEPABIX Tes
3 HedeKTbl 1 HECTEXMOMETPUYHOCTh 21 3 3 15
4 MeTtoapb! UCC/IeJOBAaHUS TBEPABIX Tel 23 4 4 15
5 dusnyeckre CBOMCTBA TBEP/bIX TeJl 22 4 4 14
Hroro: 108+36 17 17 74




4.4 CamocTosiTesibHasi padoTa CTy/JeHTOB

HavmeHoBaHMe TeMbl Buj camocTosiTesnbHOM
N OueHouHOe Kon-Bo Kon
JVCLIMTIJTUHBI WA BHEAYIUTOPHOU PabOTHI
CpesCTBO 4yacoB | KOMITeTeHLIUU
paszena obyuatoruxcs, B T.u. KCP
M3yuyeHve HayuHOU OIK-1
IIpupoja TBepAbIX TeJl | IUTepaTyphl 110 TeMe YO, T, JIP 15 TTK(0)-1
[IpenapaTUBHbIE M3y4eHHe HayYHOH OITK-1
MeTO/bl TI0JTyYeHHUsI JIMTEPATYPHI 10 TEME YO, T, JIP 15 TTK(0)-1
TBep/bIX Tell
M3yueHre HayuHOU
Fledexts i JIUTEepaTypskl 110 TeEMe OIIK-1
HeCTeXHOMeTPUUHO yp YO, T, JIP 15
[TK(0)-1
CThb
MeTtonbl M3yueHre Hay4uHOU
OIIK-1
HCcIe0BaHus JIUTEPaTyPHI 10 TeMe YO, T, JIP 15
[TK(0)-1
TBEp/bIX Te
dusnueckue V3y4yeHre HayuHOU OITK-1
CBOMCTBA JIUTeparTypel [0 Teme YO, T, JIP 14
[TK(0)-1
TBep/bIX Tell
Bcero uacos 74
4.5 JIaGopaTopHbIe 3aHATHUSA
Ne No KosinuectBo
HanmeHoBaHMe 1ab0pPaTOPHOTO 3aHSATHS
/m | pasgena YacoB
1. 1 Tema 1. TBepaoda3sHbie peakiUu. 3
2. ) Tema 2. JKCIiepuMeHTa/IbHOE OCYIL[eCTBIeHHe 3
TBepAoGa3HbIX peakiuii.
3. 3 Tema3. Kpucrannvsanus pacTBOpOB, pacIljlaBOB, 3
CTEKOJI U refiei.
4. 4 Tema 4. TpaHCIIOPTHBIE peakLiuy U peakLuy BHeIpeHUs1 U 4
HMOHHOTO oOMeHa.
5. 5 Tema 5. BripaiBaHre MOHOKPHUCTA/IIOB. 4
Bcero: 17

4.6 IIpakTHyeckue (CeMHHAPCKWUe) 3aHATHUS — He TIpe/lyCMOTPeHbl YueOHbIM TJIaHOM
4.7 KypcoBoii mpoekT (KypcoBas padoTa) — He MpelyCMOTPeHbl yueOHbIM T/IaHOM




O4YHO-3AOYHASA ®OPMA OBYYEHMUSA

4.1 CTpyKTypa AUCIUILUIAHBI

OO01mast TpyZ0eMKOCTb AUCLUTIIMHBI TI0 JaHHOU (hopMe 00ydeHHst coCTaByisieT 4 3aUeTHbBIX

eauHul] (144 akafieMUueCcKrx 4acoB)

Tpy[0eMKOCTb, 4acoOB
dopma paboTel 00yuaromyxcst/Buipl yueOHbIX 3aHATUN CemecTtp Beero
2 3
- 36 36
KoHTakTHasi ayfuTopHasi paboTta 00yJaroLuxcs C Mperno/jaBaTenem:
Jlekuyu (JI) - 12 12
[TpakTrueckue 3aHsTus (I13) -
JTabopaTopHble paboTs (JIP) - 24 24
CamocrosTenbHasi pabota ( CPC) - 72 72
Kypcogot#i npoekT (KIT), kypcoBas pabora (KP)
oknaz (/1)
Acea (I)
Pedepat (P)
CaMOCTOSITe/IbHOE U3yUYeHHe Pas/iesioB - 72 72
Buji KITOrOBOTrO KOHTPOJIS - 9K3aMeH 36 36
4.3 Pa3penbl JUCHUII/IMHBL, H3yYyaeMble B 3 cemecTpe
Ko/muectBo yacos
No
AynutopHas
pas- HavmMeHoBaHue pa3zenoB Beero 2601 Cp
Aeta o] m | Jp
1 IIpupopa TBepAbIX Tes 17 2 4 14
’ [IpenapaTuBHbIE METO/bI [10IyUeHHUS 17 2 4 14
TBepP/bIX TeJl
3 | JedekTbl U HeECTEXHOMETPUUHOCTD 17 4 8 14
4 MeTonpb! UCC/ieJOBAaHUS TBEPABIX Tel 19 2 4 15
5 dusnyeckre CBOMCTBA TBEP/bIX TeJl 20 2 4 15
Hroro: 90 12 24 72
4.4 CamocTosTe/IbHasi padoTa CTYJeHTOB
HaumeHoBaHMe TeMbI Bug, camocTosTensHOM
N OuenouHoe Kosn-BO Koz
JVICLIATI/TUHBI WA BHEAYJUTOPHOU PabOTHI
CpesCTBO YacoB | KOMIIETEHLIUU
pasgena obyuaroruxcs, B T.u. KCP
H3yueHre HayuHOU OIK-1
ITpupopa TBepABIX Ten | JIUTEPATYPEI 110 TeMe YO, T, JIP 14 MK (0)-1




[TpernapaTuBHbIE U3yyueHye HayYHOH OITK-1
MeTO/bl [I0JTyUeHUs JINTEPATYyPBI 110 TEME YO, T, JIP 14 MK (0)-1
TBEP/bIX Te
TledexTsl U v3yueHre HayuHOU OITK.1
HECTeXMOMEeTPUUYHO JIATepaTypel 110 TeMe YO, T, JIP 14 HK(o)- 1
CThb
MeTtoabl M3yuyeHre HayuHOU OITK-1
WCCJIeJOBaHUS JIATepaTyphl MO Teme YO, T, JIP 15 TTK(0)-1
TBEp/bIX TeJ
dusnyeckue V3y4yeHre HayuHOU OITK-1
CBOMCTBA JIATepaTypsl 110 Teme YO, T, JIP 15 TTK(0)-1
TBEPAbIX Tel
Bcero yacos 72
4.5 JTabopaTopHbIe 3aHATHA
Ne Ne KosmnuectBo
HanmMeHoBaHuMe 1ab0paTOPHOTO 3aHSATHS
1/n | pasgena yacoB
1. 1 Tema 1. TBepaoda3zHbie peakivu. 4
2. 9 Tema 2. DKciepuMeHTa/bHOe OCYLLeCTB/IeHUe 4
TBepJ0da3HbIX peakiuii.
3. 3 Tema3. Kpucranmmsanusi pacTBOpPOB, PacIljlaBoB, 3
CTEKOJI U refeil.
4. 4 Tema 4. TpaHCrOpTHBIE PeakLMY U PeakLiy BHeIpeHUs U 4
HMOHHOTO 0OMeHa.
5. 5 Tema 5. BripalyBanvie MOHOKPHUCTAJIIOB. 4
Bcero: 24

4.6 TIpakTHYecKHe (ceMHHApPCKHe) 3aHATHSA — He TIPelyCMOTPeHbI yueOHbIM T7IaHOM
4.7 KypcoBoii mpoeKT (KypcoBas paboTa) — He pelyCMOTPeHbI yueOHbIM TJIaHOM

5. IlepeueHb Yyue0HO-MeTOAMYECKOT0 ofecrieueHHsi [JIA CAMOCTOSITe/IbHOM
PaboThI 00yJaOIUXCA N0 AUCHUIIHHE (MOAYIIIO).
[nst  opraHM3aiii  CaMOCTOSITE/IbHOM paboThl 0Oyuaroiuxcs B COCTaBe ydeOHO-
METOAMUYECKOTO KOMIUIEKCA JUCLIUTIIMHBI UMEIOTCSI HabOpbl MHUBUIYa/bHBIX 3aflaHUN U
TecTaM TI0 OT/AeIbHBIM TeMaM AWCLUMIUIMHBL. YUeT pe3y/bTaTOB CaMOCTOSITeIbHOW paboThI
BeJIeTCsI B paMKaxX PeUTUHIOBOM CUCTEMbI JUCLMILIMHBL. Ha camocTosiTeTbHyH0 TOATOTOBKY
JUCLMIIMHBL  «XUMHS TBEPAOro Teja» TIpeaycMOTpeHO 72 d4aca. B kauectBe
MPOMEXXYTOUHOM OL|€HKHU YCIIeBaeMOCTH CTY[I€HTOB HWCIIO/Ib3YIOTCS YCTHbIE OMPOCHI BO
BpeMsi TIPOBeJieHUsT TIPAKTUUeCKUX 3aHATHW. C 1ie/ibl0 YCIeIHOr0 yCBOEHUsI Marepuasa
JVCLIMIJIMHBI CTyJleHTaM TpejjlaraeTcsi BbITIOJIHEHWe WHAWBUAYA/IbHbIX 3afaHui. [as
KOHTPOJISI YCBOEHHUSI [JaHHOW [JUCHUIUIMHBI y4eOHBIM TJIaHOM TIpeyCMOTpeHa cjaua
sk3aMeHa. Ha sK3aMeHe CTyJeHTaM mMpejjaraercs pelIWTb 3a/lauy U OTBETUTh Ha [Ba
TeopeTHYecKMX BOIpOCa MO MaTepuagaM yueOHON AUCIUIUIMHBL. CTYZEeHT CUdTaeTcs
JIOTYII[eHHBIM K CZlaue 3K3aMeHa MPH YCI0BUU BBITTOJHEHHUS UM TI/IaHa yU4eOHbIX 3aHATHUH U
BBITIOJTHEHUU BCEX 3a/laHUI U TECTOB B TeUeHHEe CeMeCTpa, B COOTBETCTBUM C PEMTUHIOBOU
cuctemoit. [1py npoBejeHNY 5K3aMeHa OTBeT CUUTAeTCs yA0B/IeTBOPUTE/IbHBIM B ciiydae 50-
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60 % TmpaBUIBHBIX OTBETOB HAa TeOpeTHYeCKue BOMPOChI U peuleHuM 3agaud. OtTser
CUMTAEeTCs He Y/0BJIeTBOPUTEILHBIM, eC/IM MaTeprasl yCBOeH CTyJeHTOM MeHee, ueM Ha 50%
W 3ajaua He peieHa. [Iis osydyeHusi Oomee riyOOKUX M YCTOMUMBBIX 3HAHUHM CTYZEeHTaM
peKOMeH/lyeTCsl U3yuaTh [IOMOJTHUTE/IbHYIO0 JIUTepaTypy, CIIMCOK KOTOPOM MpHBeJeH B 1.8
paboueii mporpamMMeI 10 AVCLIUI/IVHE, @ TAKXKe [/ PACIIMPEHUs] 3HAHUM 110 JUCLIUI/IMHE 1
[ BBITIOJIHEHUS pepepaTa peKOMeH/yeTCsl UCT0/Ib30BaTh VIHTepHeT-pecypchl: MOMCKOBBIE
CcaiThl, 0a3bl JaHHBIX XUMAYEeCKUX COeIMHEHHH, 3/IeKTPOHHbIe 61bmroTeku (11.7).

6. ®OHJI OLIEHOYHBIX CPEICTB [JI IIPOBEIEHUHA
ATTECTAIIMHM, OBYYAIOIIUXCSH IO TUCIITUILIUHE
(MOIVJTIO)

HDGAYCMOTPEHBI cileayromye BUibl KOHTPOJIA Ka4eCTBA OCBOEHUA KOHKPETHOPI AV CHUIT/IMHBILL

- TeKYIIUM KOHTPOJ/Ib YCI1eBaeMOCTU

- IPOMEXKYTOYHas aTTeCTalyst 00yuaroIyxcs 1Mo JUCLIATIINHE

@DOH/1 OLIEHOUHBIX CPeJCTB /151 IPOBe/IeHHsI IPOMEXXYTOYHOM aTTeCcTalyn
00yJarIUXCcs TI0 AUCLUTUIMHE 0OpMIIeH B MPUIO’KeHUH K paboueii mporpamme
JIVCLIATI/TUHBI.

KoHTponbHble BOTMPOCHI W 3aZlaHusl JJis TIPOBeJeHUsT TeKYIero KOHTPOJ/sS U
aTTecTalyu.

Boripocel K 5k3aMeHy:
1. OO1ee TmpescTaB/ieHHe O TipeaMeTe «XWUMUsS TBepAoro Tea» (0OBEKTHI
V3y4eHHs], OCHOBHbIE 3a/laul XMMHWU TBEPZOro TeJsa).

2. Oo006eHHOCTH CTPOEHHS TBEP/IBIX TeJl, METOZOB UX MOyYeHHs U aHa/Ir3a.

3. OneKTpyUYyecKre CBOWCTBA TBEPABIX Tell.

4. 30HHas Teopusl.

S. [Ipypopa TBepAbIX TeJl.

6. XHUMHUUeCcKas CBSA3b B TBEP/bIX TeJlax.

7. CrexuomeTpus.

8. 0O630p AM(paKIMOHHBIX METOJ0B UCC/Ie/I0BAHUS TBEP/bIX Tesl (PeHTTeHOBCKYe
MeTO/Ibl, BBICOKOTEMITIepaTypHas peHTreHorpadus, peHTreHorpaguueckye
YCCJIeloBaHUS. MOHOKPUCTAII/IOB, 3/1IeKTPOHOrpadusi, HeMTpoHorpadus).

9. Marepuarnsl, 06/1a/iaroIe CTPYKTYPO C TIOTHeMIIIel yI1aKOBKOM.

10.  JuddepeHanbHO-TepMUUECKUI aHaAIN3.

B ocHoBe mipoliefyphl onipe/iesieHrsl ypOBHSI ChOPMHUPOBAHHOCTU KOMIT@TEHI[UM
Ne>KUT OaiIbHO-PEUTUHTOBast OLleHKa 3HAHWUM, YMeHU, HaBbIKOB (MJIH) OTbITa
JesiTeIbHOCTU CTY/IEHTOB

3a BBITIOJIHEHWE WHAWBUAYATbHOTO 3a/JaHUsI BLICTAB/ISIETCS MAKCUMYM
5 6asoB: 5 6asIoB — MOJIHBIE U TIPABU/IbHBIE OTBETHI HA BCE BOTIPOCHI
WH/IUBUYaIbHOTO 3aJJaHUs;
3-4 6assia — Ipy OTBETe JOMYIeHbl HECKO/IBKO 2-3 HeCyIIleCTBeHHbIe OITMOKY WA OTBET
Hero/HbIM, HeTouHbIH. (CyllecTBeHHble OMIMOKKA CBs3aHbI C HEJOCTAaTKOM 3HAHUMN
Haubo/ilee Ba)KHOM YaCTH MPOrPaMMHOIO MaTepuasia, HeCyIleCTBeHHbIe OIIHOKU
CBsi3aHbI C HEZIOCTATOUHO TOYHBIM OTBETOM Ha BOTIPOC);
0 OamIoB — CTYAeHT TOKa3ajl He3HaHHWe W HeloHWMaHWe 3HAauuTe/JbHOW YacTH
NIPOrPaMMHOT0 MaTepuasia — paboTa Bo3BpalllaeTcs Ha 1I0paboTKy.

Bonpocbl 015 donycka u 3aujumal
nabopamopubix pabom JlabopamopHas

11



paboma ekaouaem 8 ceost:

- IOy CK K pabore

- BBbINTO/THEHHe PaboThl, B TOM UHMC/Ie COCTaB/IeHWEe OTYeTa
- 3ammra paboTsl

KOHTpO/IEHEIE BONIPOCKHI

Wb

AmopdHble MoTyIpOBOAHUKU

HaHopa3mepHbie yacTULIbI MeTasnoB. MIx ocoOble CBOWCTBA, TPUMeHeHHe.
OcobeHHOCTH MeXaHOXMMHUYeCKHX TPoLieccoB. VX mpakThueckoe MprMeHeHHe.
Peakuyu gervjparanyy TBepAbIxX Tesl. MexaHu3M 1M KMHeTHKa MPOLeCCOB.
XuMryeckre TipeBpalleHust TBepo(da3HbIX peareHTOB, BO30yKJaeMble
HeTeIJIOBBIMUA MeTOZ,aMU

Jrtanbl (HOPMUPOBAHHUA U OLeHHBAHUA KOMIIeTeHLIUH

No KoHTpo/mpyembie pa3jesbl (TeMbl) HaunmMeHoBaHMe
Kop KoMneTreHIun
n/n AVICIMILIMHBI OLIeHOYHOI0
(WM ee yacTH)
CpeACTBa
1 CTpyKTypa BOAbI U paCTBOPOB
3JIEKTPOJIMTOB YMEPEHHBIX [TK(0)-1.1 K, T,P
KOHL|eHTpaLH.
2 [TonbITKM onpesiesieHUs1 SHepruv
ryzipaTaliy OT/e/bHbIX HOHOB. ITK(0)-1.1 K,T.P
KuHeTnueckue 1 sHepreTuyeckue
acrneKThl TH/ipaTaLvi.
3 CTpyKTypHO-BBIHY K/|eHHBIE IPOL[eCChl B MK(0)-1.1 K.T,P
KOHL|eHTPYPOBAHHBIX PaCTBOpPaXx.
4 KoHLenuus cTpyKTypHO-BbIHYXIeHHbBIX MK (0)-1.1 K.T,p
TIPOLIeCCOB.

IITkana U KpUTEePUH OL[eHUBAHUS MUCbMEHHBIX M TBOPYEeCKHX paboT

Bbanabl

Kpurtepun

Inybokoe ¥ TpOYHOe YyCBOEHHe IIPOrpaMMHOTO  Marepuana. IlosHble,
rocjesoBaTe/bHble, TpaMOTHble W JIOTMUECKM H3jlaraemMble  OTBEeTbl IIpU
BUZIoN3MeHeHUH 3afaHusi. CBOOOJHO CrpaB/sieTCsl C TIOCTAaBJEHHBIMH 3afladyaMH,
MOXeT ~ 00OCHOBaThb  TIPMHATHIE  DelIeHHsi,  JIeMOHCTPUPYET  BJafieHHe
Pa3HOCTOPOHHUMH HaBbIKAMU U TIPUEMAaMH BBITIOJTHEHUS! TPAKTUUECKUX paborT.

3HaHMe TIPOrPaMMHOTO MaTepuasa, PaMOTHOe W3/I0)KeHHe, 0e3 CyIeCTBeHHbIX
HETOYHOCTEeH B OTBETE Ha BOIPOC, NPaBWIbHOE NPUMeHeHNe TeOPeTUUeCKUX 3HaHUMH,
BJIaJileHre Heo0XO0JMMbIMY HaBbIKAMH ITPU BITIOJTHEHUH TTPAKTHUECKUX 3a/au.

JleMOHCTpUpYyeT yCBOeHHMe OCHOBHOIO MaTepuaja, IpU OTBeTe [OIyCKarTCs
HETOYHOCTH, TIPU OTBeTe HeJO0CTaTOUHO IpaBWIbHbIe (POPMYJIMPOBKM, HapylleHHe
1I0C/Ie/j0BaTe/IbHOCTA B W3/I0)KeHWM IPOrpaMMHOIO Marepuarna, 3aTpyJHeHUs B
BBITOJIHEHUU NPAKTUYECKUX 3a/laHuM.

2-1

Cnaboe 3HaHMe TIPOrpaMMHOIO Marepuana, IPU OTBeTe BO3HUKAIOT OMIMOKY,
3aTpyJHeHUs MPY BBITIOJTHEHUH TIPAKTUYECKHX PadoT.

He OBI710 MOMBITKH BLITTOTHUTD 3aJlaHHue.
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7. OCo0eHHOCTH peaNu3alMy AUCIHUIUVIMHBI JJIi WHBA/H/J0B M JIMI] C OrPpaHUYeHHBIMH
BO3MO)KHOCTSIMH 3/10POBbS

[Tpu oOyueHHWU JIUI[ C OrpaHAYEHHBIMH BO3MOJKHOCTSMU 37I0POBbSI YUUTBHIBAIOTCS WX
WH/IMBUya/bHbIe Ticuxodu3ndeckre ocobeHHOCTU. OOyUeHre HHBATNOB OCYIIECTB/ISIETCS TAKXKe B
COOTBETCTBUM C WHAWBHUAYabHON NpOrpaMMoii peabuMTaliyd WHBaMUa (Mpy HaJIMuuH).

Jns auy ¢ HapyweHuem cayxa BO3MOXKHO TIpefjocTaBjieHue yueOHOW wuHbOpMalyu B
BU3ya/ibHOM (hopMe (KpaTKWil KOHCTEKT JIeKL[Ml; TeKCTbl 3aJlaHui, HarleuaTaHHble YBeJIMUeHHbIM
mprudTOM), Ha ayAUTOPHBIX 3aHSATUSIX [IOMYCKAeTCss TPUCYTCTBUE AaCCHUCTEHTa, a TakKxke
CYypAOTEepEeBOJUMKOB M TU(QJIOCYpP/IONePeBOAUMKOB.  TeKyluii  KOHTPOJIb  yCIieBaeMOCTH
OCYII[eCTB/ISIETCSI B TIMCbMEHHOW ¢opMe: OOydaroMiiCs TMCbMEHHO OTBeYaeT Ha BOMPOCHI,
MMCHbMEHHO BBITIO/THSIET MpaKTUUecKye 3a1anus. [Joknaj (pedepar) Takke MOXKeT ObITh TIpe/[CTaB/IeH
B MUCbMEHHOH (hopMe, TTpu 3TOM TpeOOBaHUS K COJIePKaHUIO0 OCTAOTCS TEMU >Ke, a TpeOOBaHUS K
KaueCTBY MU3/10)KeHUs1 MaTeprasa (MOHATHOCTb, KaueCTBO peuM, B3aUMO/IeliCTBUe C ayJUTOPUen U T.
[l.) 3aMEHSIFOTCS Ha COOTBETCTBYIOIIME TpeOOBaHUS, MpeAbsB/seMble K TMHCbMEHHBIM paboTam
(kauecTBO O(hOpPMIIEHUS] TEKCTa U CITMCKA JIUTepaTypbl, TPaMOTHOCTb, HaTMUKe W/UTFOCTPALIMOHHbBIX
MarepuasnoB U T.n.). [[pomexxyTouHass aTrectanus /s UL C HapyLIeHUsIMU CyXa MPOBOJUTCS B
MMCbMeHHOU (hopMe, TIPH 3TOM HCTIOB3YIOTCS 00IIMe KpUTepyH olleHnBaHus. [1pu HeobxogumMocCTH
BpeMsI TI0/ITOTOBKH K OTBETY MOXKET OBbITh YBeJTUUEHO.

Jns auy ¢ HapyweHuem 3peHusi IOMyCKaeTcs ayvanbHoe MnpefocTaBieHre MHGopMalum, a
TaK)Ke MCI0JIb30BaHKe Ha ayJAUTOPHBIX 3aHSATHSIX 3BYKO3alMChIBAIOIINX YCTPOUCTB (AUKTO(OHOB U
T.A.). JlomyckaeTcs TIPUCYTCTBHME Ha 3aHSTHSIX acCUCTeHTa (TOMOILHMKA), OKa3bIBarOI[ero
oOyvarmumMcsi HeoOXOAWMYI0 TEeXHUUYECKYI0 TIOMOIb. TeKyIIuid KOHTPO/Ib YCIIeBaeMOCTH
oCylecTB/sieTcsl B ycTHOM ¢opme. [Ipy mpoBefieHMM TPOMEXYTOUHOM aTTecTaliuu AJis JIUL| C
HapyllleHHeM 3PeHUs TeCTUPOBaHHe MOKET ObITh 3aMeHEeHO Ha yCTHOe cobeceioBaHUe TI0 BOTIPOCAM.
Jns auy ¢ oepaHuyeHHbIMU 803MOHFCHOCMAMU 300P08bSl, UMEIOWUX HAPYWEHUSsI ONOPHO-
dgueamenbHO20 annapamd, Ha ayJUTOPHBIX 3aHITUSIX, a TAKXKe TIPU MPOBe/IeHNH NPoLielyp
TEKYIIlero KOHTPOJIS YCTIeBaeMOCTH Y TIPOMEXKYTOUHOM aTTeCTallud MOTYT OBITh TTPe/I0CTaB/IEHEI
HeoOXO0/IMMbIe TEXHHUUECKHe CPe/[CTBa (TIepCOHAbHBIN KOMIIBIOTED, HOYTOYK WU IPYTOH rafikeT);
JIOTTyCKaeTCs IPUCYTCTBUE aCCUCTeHTa (aCCUCTEHTOB), OKa3bIBaloIero 00y4yaromymcst
HeoOXOIMMYI0 TeXHUUECKYO TIOMOIIb (3aHSATh pabouee MeCTo, Tiepe/IBUraThCs TI0 ayJUTOPHH,
TIPOUMTATH 3a/laHue, 0(hOPMHUThL OTBET, OOITATHCS C TIPEroaBaTesieM).

8. IlepeueHb OCHOBHOI U /I0NO/IHUTE/IbHON yueOHOI TMTepaTypbl, HE00X0JUMOH AJIA
0CBOEHMS JUCIMII/IUHBI

8.1 OcHoBHas /mMTeparypa:

1.  ApramonoBa O.B. Xumus TBepzioro tena [S1eKTpOHHBIN pecypc]: yue6HOe
nocobrie/ ApramonoBa O.B- 3/eKTpoH. TeKCTOBbIe laHHbIe- BopoHex:

BopoHeskcKuil rocyiapCcTBeHHbBIN apXUTeKTYPHO-CTPOUTE/IbHBINA YHUBepcuTeT, ObC
ACB, 2015.- 168 c.- Pexxum poctyna: http://www.iprbookshop.ru/55066.html.- 3BC
«IPRbooks»

2. AnppeeB JI.A. ®u3uKa U XUMUsl TBEpAOro Tesa. ToueuHsle fe)eKTbl B MIOHHBIX
KpUCTanaax [DneKTpoHHbIM pecypc]: MeToguueckue ykasanus/ Anzpees JI.A., HoBukoB
A.B., HoBukosa E.A.-D51eKTpoH. TeKCTOBbIe flaHHble.- M.: M3parensckui [lom
MMUCuC, 2003.- 82 c.- Pexxum gocrymna: http://www.iprbookshop.ru/56747.html.- 35C
«IPRbooks»

8.2 lono/iHMTe/ILHAA IMTEpaTypa:
1. Koganer 1.H. ®usnueckre MeTO/ibl B XUMHUW TBEPZOTO TeJla [D/1eKTPOHHBIN
pecypc]: yuebHO-MeTouueckoe rocobue/ Koeanes 1.H., Benas E.A., Bukropos B.B.
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http://www.iprbookshop.ru/55066.html
http://www.iprbookshop.ru/56747.html

— DJIeKTPOH. TeKCTOBBIe laHHbIe.- YenssouHck: HO»kHO-Y panmbckuid
roCy/lapCTBeHHbIM TyMaHUTapHO- NeZlarornueckuii yuueepcuret, 2017. - 148 c.-
Pexxum poctyna: http://www.iprbookshop.ru/83884.html.- 95C «IPRbooks»

2. Kamenko A.T1. ®usuka TBepaoro tesna. ®usvka sigpa. SaepHbie peakiuu
[271eKTPOHHBIN pecypc]: MeToguuecKre yKa3aHus K IPaKTUUeCKUM 3aHATUM U
JIOMallIHUM 33/IaHUSIM T10 AUCLIMITIMHAM: «B3aumo/elicTBre U3myuyeHus C BeLeCTBOM»,
«Teopetnueckas (pusrkKa»,

«Dusnueckure cBolicTBa TBepbix Ten»/ Kaienko A.I1., Ctpokosckutii I'.C., Illapanos
C.M.- OneKTpoH. TeKCTOBBIe JjaHHbIe.- JTumnelk: JInnenkui rocyjapCTBeHHbIN
TexHuueckui yuusepcutet, DbC ACB, 2015.- 20 c.- Pexxum foctyna:

http://www.iprbookshop.ru/55674.html. - 36C «IPRbooks»

3. Kosznos B.B. MeTo/jbl KaueCTBEHHOI'0 aHa/iM3a B IMHAMUKe TBEPAOro Teja
[DnekTpoHHbIM pecypc]/ Ko3nor B.B. — 31eKTpoH. TeKCTOBbIe JJaHHbIe. — MOCKBa-
MxeBck: PerysisipHas U xaotnueckas AuHamuka, 2000.— 248 c.— Pexxum focrtyna

9. IlepeueHb pecypcoB HH()OPMAI[HOHHO-Te/IeKOMMYHUKAI[MOHHOM ceTH "VIHTepHeT" (Aanee -
ceTh "HTepHeT"), HEOOXOAMMBIX /I/IA OCBOCHUSI JUCIUTTHHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — HayuHas s1ekTpoHHas bubanoTeka, cucteMa PMHIT
http://pedsovet.org/-uHTepHeT reJCcoBeT

OneKTpOHHO-OMO/MMOTeUHass CUCTeMa W3farenbcTBa «JlaHb» - Pexum goctyma: http:/
e.lanbook.com

Uk wWwNE=

9.1 CocTaB nNporpaMMHOro odecrneyeHUs

1. EpuHas snekTpoHHasi obpa3oBaTtesnbHas cucreMa U-complex
AnTUIIaruar
OneparrionHas cucreMa Windows
KowmrnbroTepHasi mporpamma jijisi XMMUKoOB AcidBasel.ab
KowmnbroTepHasi mporpamma a/isi xumMukoB Cheml.ab

A

10. MeToanuecKue yKa3aHus /is1 00yJaromuXxcsi M0 0CBOGHUK0 JUCIUIUIUHBI (110
BH/IaM YUYeOHbIX 3aHATHIA)

B cootBetcTBUY ¢ Tpeboanusmu ®I'OC BO mnperosiapanuie yueOHOM AUCLUTITAHBI « X UMUS
TBEP/IOTO Teja» OCHOBBIBAETCSI HAa WHHOBAI[MOHHBIX TICUXOJIOTO-TIeJJarOTMUeCKUX TeXHOJIOTUSIX,
HaripaB/IeHHBIX Ha TOBbIIeHWe 3((PeKTHBHOCTH U KauecTBa (hopMHpOBaHUS MPOdeCcCUOHATbHBIX
HaBBIKOB OOyuaroruxcsi. OCHOBHBIMH (opMamu 0OyueHHUsl SIBISIOTCS: JIEKLMH, J1abopaTOpHbIe
3aHSITHS, @ TAK)Ke CAMOCTOsITe/TbHast paboTa yJalerocs.

Jlekyus. JIeK(MM UYMTAlOT 1O Haubosiee Ba)KHBIM pasfiesiaM TporpamMmbl. OHU HOCST
npob/ieMHbIM XapakTep W (DOPMUDYIOT y CTYZEHTOB CHCTeMHOe Tpe/iCTaB/ieHHe 00 H3ydaeMbIX
pazzenax TipesiMeTa, 00ecrieurnBarOT YCBOEHWe UMW OCHOBHBIX TIPUHLIMTIOB W TIOJIOKEHUH JaHHOMN
JUCLUIIMHBL. KOHCIeKTUpoBaHUe JIeKLUM BeZleTCs B ClielidabHO OTBeJeHHOM sl 3TOro TeTpajiy,
KaX/IbIM JIUCT KOTOPOM JJO/DKEH UMETh T10Jist (4-5 cM) /151 OTIO/THUTETbHBIX 3anuceit. Heobxoaumo
3aMychIBaTh TEMY U IJIaH JIEKLWWA, peKOMEeHyeMYI0 JIUTepaTypy K TeMe. 3alucy pa3zie/ioB JIeKLUU
J0JDKHBI UMeTh 3aroJIOBKH, M0/3aro/I0BK1, KpacHble CTPOKU. /1151 BblJjesieHrsl pasziesioB, BHIBO/IOB,
orpefieJieHUM, OCHOBHBIX HJell MOXKHO WCII0/Ib30BaTh I[BETHbIe KapaHjalmu H ¢roMacTepsl.
Ha3BaHHble B JIEKIIUM CCBIJIKM HA TE€PBOMCTOYHHMKUA HAZ0 TIOMETHTb Ha TIOJSX, 4YTOOBLI TpH
CaMOoCTOsITe/IbHOM paboTe HalTH M BITUCAThb UX. B KOHCTIEKTe 10C/IOBHO 3aIMChIBAIOTCS OTpe/ieIeH st
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TIOHSITHM, KaTeropuidi M 3akKoHOB. OcTasbHOE J0/HKHO OBITh 3alyCcaHo CBOMMH cioBaMu. Kakpomy
CTyZleHTy HeoOXoZuMO BbIpaboTaTh W UCIO/Mb30BaTh JOIMYCTHUMble COKpallleHusi HauboJiee
pacrnpoCcTpaHeHHBIX TEPMUHOB U TIOHSTHH. B KOHCIIEKT c/iejyeT 3aHOCUTh BCe, UTO TIperiofiaBaTesb
TIUILLIET Ha /I0CKe, TaKXKe peKOMeH/lyeMble CXeMbl, TabJULIbI, JuarpaMmel U T.7. Tekylias pabota Haj
n3yuyeHrneM UH(OpMaLH 110 aMOyIaTOPHOMY Be/IeHHIO OOJIbHBIX Tpe/CTaBIsieT COO0H IIaBHbIN BUT
camocCTosiTe/IbHOM paboThl CTyJeHTOB. OHa BK/tOYaeT 00pabOTKy KOHCIIEKTOB JIeKLMN IyTeM
CHCTeMaTH3alil MaTepurasa, 3arloHeHUsI TPOIMYIIeHHBIX MeCT, YTOUHEHUs CXeM U BbIeeHuUsi
TJIaBHBIX MbIC/IEli OCHOBHOT'O CO/IepKaHus JIeKL[UH. [17is1 3TOro UCIob3yTCs UMeroluecs yue6Ho-
MeTOoZMuYeCcKre MaTepuasbl U ipyrasi peKkoMeH/i0BaHHasi iutepatypa. C Lje/Iblo yayyllleH!sl yCBOeHHs
MaTepHasia TpeOyeTcsi TPOCMOTPeTh KOHCIIEKT Cpa3y Toc/Ie 3aHSITUM, OTMEeTUTh MaTeprasl KOHCIIeKTa
JIeKUWH, KOTOPBIM BBI3bIBAET 3aTPyJHEHUs [Jis1 TIOHUMAaHHs, IIOMbITaThbCs HAWTH OTBETHl HA
3aTpy/AHUTe/IbHbIE BOTIPOCHI, UCII0JIb3YsT pEKOMEH/yeMYI0 TUTepaTypy.

CamocrosTenbHas pabora. CamocTosiTesibHast paboTa sIB/ISI€TCS OHUM U3 BH/IOB YUeOHOU
JiesiTeTbHOCTU 00yuaroIIyxcs, CriocoOCTBYeT pPa3BUTUIO CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTU U
OpraHM30BaHHOCTH, TBOPYECKOTO MO/IX0/la K PeIIeHHI0 TipobsieM yueOHOTro U MpodecCHOHaNTBHOTO
ypoBHsi. BHeayZuTOpHasi caMocTosiTe/IbHasl paboTa BBINOHSAETCS M0 3aflaHUI0 TIperogiaBaresis, HO
6e3 ero Hermocpe/iCTBEHHOTO yuacTusi. [Ipy mpegbsiBleHUM BU/IOB 33/laHM Ha BHEAYAWTOPHYHO
CaMOCTOSITe/IbHYIO paboTy peKOMeH/yeTcsl UCI0/Ib30BaTh AuddepeHLIMPOBaHHbIN MOJX0 K YPOBHIO
TIOATOTOB/IEHHOCTH oOyuaromjerocsi. Ilepes BBINOSTHEHWEM BHeayJUTOPHOW CaMOCTOSITETEHOMN
paboThl NpernojaBaresib MPOBOAUT KOHCY/IbTALIMIO C OIpe/ie/IeHHeM Lie/d 3a/laHsl, ero Coiep KaHus,
CPOKOB BBITIO/THEHHUSI, OPHUEHTHPOBOYHOIO 00beMa paboThl, OCHOBHBIX TpeOOBaHHI K pe3y/bTaTam
paboThl, KpuTepueB OLIeHKH, (OpM KOHTpPOAs W TepeuHsi JiuTepaTypbl. Copep)kaHue
CaMOCTOSITe/TbHOM pabOThI: UTeHHe OCHOBHOW M PEKOMEHyeMOU [OTIO/THUTEebHON JIUTepaTyphl,
pellleHWe CUTYalMOHHBIX 3a/jauy, UTO CIIOCOOCTBYET Ppa3BUTHIO TI03HaBaTe/NbHOW aKTUBHOCTH,
TBOPUYECKOT0 MBIIIJIEHUs] CTY/IeHTOB, PUBUBAET HaBbIKK CAMOCTOSITE/TBHOTO TIOMCKA MH(GOPMaL|H, a
Takke (GopMUpyeT CrIoCOOHOCTb M OTOBHOCTh K CaMOCOBEpIIEHCTBOBAHHMIO, camopeanu3aliyd M
TBOpUeCKo# ajanrtaruy. CamocTosiTenbHasi paboTa C OCHOBHOW U JIOTIOJTHUTEBHOU JIUTEPaTypOit
¢dopmupyeT CHocOOHOCTb aHaAM3UpOBaTh COLMa/IbHblE TMPOOJEeMbl, YMeHHe HCIO/b30BaTh Ha
NIPaKTHKe B pa3/MUHbIX BU/jaX IPOpeCCHOHaIbHON U COLMaNIbHOU [1eTeTbHOCTH.

JIabopaTopHble 3aHATHUsA. JlabopaTopHble 3aHATHSI — 3TO OZHA W3 pa3HOBUJHOCTEH
MPaKTHUEeCKOT0 3aHATHs, SBSIOasics 3¢deKTHBHOW (opMoN yueOHBIX 3aHATHA B OpraHU3alid
BhICiIero obpasoBanus. ITopsijok npoBesieHust jabopaTtopHoro 3aHsaTus: 1. BBogHas yacTb: —
BXO/IHOM KOHTPO/Ib TIOATOTOBKU CTYy/l€HTa; — BBOJHBIA HWHCTPYKTaX (3HAKOMCTBO CTYZEHTOB C
cofiep>KaHueM TIpeficTosiell paboThl, aHaaM3 WHCTPYKLUMOHHBIX KapT, TeXHOJIOTHUeCKOU
JOKyMEeHTAaL[|H, T0Ka3 Croco0O0B BBIMTOHEHHUST OT/ebHBIX OMepalyii, HallOMHUHAHWe OT/e/TbHBIX
TI0JIOYKeHUH TI0 TeXHHKe 0e30TMacHOCTH, TIpeAyIpeXKieHrne 0 BO3MOXKHBIX OlIKMOKax). 2. OcHOBHast
YacTh: — IPOBeJIeHre CTYIeHTOM JIabopaTOpHO# pabOThI; — TEKYIIUIA MHCTPYKTAa)K, IIOBTOPHBIM TIOKa3
WA pa3bsiCHeHUsi (B ciaydyae HeoOXOAMMOCTU TIperiofiaBaTesieM HWCIIOJHUTebCKUX [eMCTBUMH,
SIBJISIFOLLIMXCS TTPeIMeTOM MHCTPYKTHPOBaHUs). 3. 3aK/I0UUTe/bHasl 4YacTh: — 0OpMIIeHHe OTUeTa O
BBITTOJIHEHUU 3a/IaHUsT; — 3aK/TFOUUTE/IbHBIA MHCTPYKTaX (TI0/jBe/IeHre UTOTOB BHITIO/THEHUS yueOHbIX
3ajiau, pa30bop /IOMYIIEeHHBIX OIMMOOK W BBHISIBJIEHHE WX TIPUYMH, COOOIIeHre pe3y/ibTaToB PabOThI
KaX/IOTO CTyJleHTa, 0ObsIB/ieHWe O TOM, UTO HeoOXOJUMO TIOBTOPUTH K C/IeAYIOLIeMYy 3aHSTHIO).
dopmbl OpraHu3anuy 1ab0paTOPHOTo 3aHSATHS 3aBUCST OT UMC/Ia CTYAE€HTOB, COJiep>KaHus U 00bema
MIPOrpaMMHOTO MaTepuasa, uvcia JiabopaTOpHbIX paboOT, a TakKe OT BMECTUMOCTU Y4eOHbIX
TIOMell[eHri 1 Ha/imurst 000pyZOBaHusI.

11. ITepeuenb nHGOPMALMOHHBIX TeXHO/IOTHIi, HCI0/Ib3yeMbIX NPH 0CYIleCTB/IEHHHU
o0pa3oBaTe/JIbHOr0 MpoLecca Mo JUCHHUILIHHE (MOAY/II0), BK/II0OYas NepeueHb POrpaMMHOI0
obecrieueHusi 1 ”H(OPMAHMOHHBIX CIIPABOYHBIX CHCTeM (IIPY HEe00X0AMMOCTH)

[Tpu u3yueHUM CTyZeHTaMH JUCLIUTIIMHBI « XUMUsI TBEPJOTO TeJla» UCTIOMb3YITCS Cie/lytolyie
TeXHOJIOTHU:
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- TeXHOJIOTUU mpobseMHoro oOyueHHs (TIpobOjieMHbIe JIEKIMK, TIPOBOJWMBIE B (opme
[uasora, peliieHre yueOHO-TIpoheCCHOHAMbHBIX 3a/jau Ha JIEKLUSX);

- MHTepaKTUBHbIE TEXHOJIOTHH (TIPOBe/ieHHe JIeKIUK JNaioroB, KO/UIEKTUBHOe 00CyKeHre
Pa3IMUHBIX TIOAXO0Z0B K PELIeHHI0 TOW WM MHOW yueOHO-TIpodecCHOHaTBLHOM 3ajaun);

- WH(OPMALIMOHHO-KOMMYHHKATHBHBIE 00pa3oBaTe/ibHble TEeXHOJIOTHMH (MOJe/MpOBaHue
W3y4yaeMbIX sIBJIEHUH, TIpe3eHTalst yueOHBIX MaTepuasioB (C TMAaKeTOM TMPHKJIAJHBIX MPOTPaMM
Microsoft Office Point)) 1 3/1eMeHTbI TEXHOIOTH TPOEKTHOTO 00yUYeHUsl.

12. MarepuanbHO-TeXHHUYECKas 0a3a, Heo0XxoAuMas /ijisi 0CyLIeCTB/IeHUs
o0pa3oBaTe/JIbHOr0 MPoLecca Mo JUCLUIIMHE
YuebHass AuUCIMITIMHA obOecrieyeHa y4ueOHO-METO/UUeCKOW AOKyMeHTarvell (KOMIIOHEHT
yuebHO- MeTO/[MUecKoro KoMmruiekca To gucturiivie). ObecrieueH AocTymn K QoHAaM ydyeOHBIX
nocobuii, 6ubMoTeuHbIM (HOHAAM C TIEPUOAMUECKUMH U3/JaHUSIMU 110 COOTBETCTBYIOIIMM Te€MaM.
YueOHble 3aHATHS TIO TIpeAMeTy TIPOBOASTCS B  CIelWMa/M3UPOBAaHHON  ayAUTOpUH
(unTepakTuBHasg gocka+IIK+BuzeonpoekTtop). B mnponecce ureHWs JeKUWW, WCHOJb3YHOTCS
HarJisiiHbIe TTI0OCOOUSI, KOMIIJIEKT C/Iaii/ioB, BHZE0-TIEKIUH.
Nwmeetcs v ncnosib3yercsa YMK 1o gucuurivHe «BogHble pacTBOPHI 3/IEKTPOJIUTOB» Ha
3JIeKTPOHHOM U OyMa)KHOM HOCHUTeJIe.
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10.

11.

12.

Copepxanue

CTp.
Lenu v 3ajauM OCBOEHUS JUCLUTLIMHBI 4
[TepeueHb TUIAHUPYEMBIX Pe3y/IbTaTOB 00YUYeHHs 10 AUCLUTITHE

(MOAy/1r0), COOTHECEHHBIX C MJIaHUPYeMbIMHU pe3y/IbTaTaMU OCBOEHHS
oOpa3oBaTe/TbHOM MTPOTrPaMMBbl 4
Mecto pucuunaussl (Mogyss) B ctpykrype OITOII 5
CogiepkaHue AUCLUIIMHBI (MO JIsl), CTPYKTYPHUPOBAHHOE IO TeMaM

(pa3zenam) c ykazaHueM OTBeZleHHOI'O Ha HUX KOJIMYeCcTBa

aKaJieMHUUeCKUX 4acoB U BU/IOB yUeOHbBIX 3aHATHUM 6
[TepeueHb yueOHO-MeTOAMUECKOTO 0OeCIIeUeHUs /il CaMOCTOSITe/TbHOM

paboThbl 06yUarOIIMXCS 110 JUCLIUIIIMHE (MOAYIIIO0) 10
®oH/| OLIEHOYHBIX CPeJICTB [i/Isl TPOBe/IeHNs IIPOMEeKYTOUHOM aTTecTalyun
00yuaroluXcs 1o JUCIUTUIAHE (MOJYJIIO0) 11
OcobeHHOCTH peanv3alui JUCLIMIUIMHBL [Jii WHBAIUAOB U JIUL[ C
OrpaHUYeHHBIMU BO3MOKHOCTSIMM 3/10POBbSI 13
[TepeueHb OCHOBHOM U JOTIOJTHUTEILHOUM yueOHOM TUTepaTyphl,

HeoOX0IUMOM /17151 OCBOEHHSI AUCLIUTTUHBI (MO/TY/Is1) 14
[TepeueHb pecypcoB MH(POPMALMOHHO-Te/IEKOMMYHHKALIMOHHOW CETH

"iHTepHeT", He0OXOAUMBIX [I7IsI OCBOEHUS JUCLIUTITMHBI (MOZY/IsT) 15

Metoanueckue yKa3aHUs [jisi 00yUaroIAXCsi 0 OCBOEHUIO TUCLIATITUHEI

(Mopynist) 15
[TepeueHb MH(POPMALMOHHBIX TEXHOIOTUM, UCTIO/Ib3YEMbBIX TIPH

ocylecTB/IeHHA 00pa30BaTe/IbHOTO TIPOIiecca 1Mo JUCHUIITHHE (MOAYIIO),

BKJTFOYast TlepeyeHb POrpaMMHOTro obecrieueHHst 1 MTH(POPMAI[MOHHBIX

CTPaBOYHBIX CUCTEM (TPH HeOOXOANMOCTH) 16
OmucaHue MaTepyabHO-TEXHUUECKOU 0a3bl, HEOOXOJUMOM /1St

oCy1ecTB/IeHHs: 06pa30BaTeIbHOTO TPOIiecca 1o AUCIUTUIHHE (MOYJTO) 16



1. Ilesu u 3aa4¥ 0CBOECHUSA AUCLUIIIUHBI
Henn:
- O3HAaKOMJ/IEHWe CTYJEeHTOB C COBPEMEHHBbIMU MOJAXOJaMU KW WHHOBALMOHHBIMM HJeMU B
obnacti co3faHus (PYHKIMOHATbHBIX HEeOpraHWYeCKMX MaTepuasioB, COCTABJISIOIIAX OCHOBY
COBpeMEeHHOU SHepreTUKH, 3/IeKTPOHUKU, (DOTOHHUKU, CEHCOPUKHU U APYTHUX BaXKHBIX HAYKOEMKHUX
obmacTeii HApOAHOTO X03sCTBA
3adauu:
- 00ecIieunTh IMOTHOe YCBOEHHE TeOPeTHUeCKHUX OCHOB HCC/Ie/JOBaHUS HeOPraHUYeCKUX
Bell[eCTB U (PYyHKLIMOHA/IbHBIX MaTeprasioB, BHyTPeHHel JIOTHKe XMMUUeCKON HayKu U
TeH/IeHL[MsIX Pa3BUTUSI HEOPraHUUeCKOW XMMUU U MaTepraioBe/leHUs!.

2. IlepeueHb NJIaHUPYeMBbIX pe3y/IbTaTOB 00yueHHUsI M0 JUCLUIIHHE, COOTHECeHHBIX C
IUIAaHUPYeMbBIMH pe3y/IbTaTaMH 0CBOeHHsI 00pa30BaTe/IbHON MPOrpaMMbl.

[Tpouecc u3yueHUs: [AUCLUUIUVIMHBI ~ «XUMHS ~ (YHKLUMOHA/NBHBIX  HEOpPraHW4YecKux
MaTepuasioB»» HarpaB/lieH Ha (OpMUPOBaHUE 3/IEMEHTOB C/e[yIOIIUX KOMIIeTeHI[Ui B
cootBeTcTBUM ¢ PI'OC no faHHOMY Harpas/eHUIO TTOATOTOBKU:

I'pynna KoMmneTeHI{ui KaTeropmlv Kop HanmeHoBaHue
KOMIeTeH M
OIIK-1: CriocobeH BBITIO/IHATh
KOMIL/IeKCHbIe SKCIIepUMeHTa/IbHbIe 1
pacueTHO-TeOpeTUUeCKUe UCCeJOBaHUs B
Obenpocpeccronabrble Yuér paxropos 130paHHOM 06/1aCTU XUMUW UJTH CMEXKHBIX
(OIIK) BHeIlIHel
cpesbi HayK C HUCI0J/Ib30BaHHEM COBPEMEHHBIX
1prbOpOB, MPOrpaMMHOr0 obecrieueHus 1
6a3 JaHHBbIX IPOQ)eCCHOHATBHOTO
Ha3HauYeHMUs.
CnenyanbHbie
3HaHWS1 U YMeHus, ITK-1: CriocobeH UCI10/1b30BaTh
TpodeccuoHabHbLe HeoOXoIUMbIe /ISt CIJYH,E[éMeHTaJIbHLIe 3HaHUsI CTPYKTYPHI U
(IK) 3¢ (deKTUBHOrO CBOHCTB HEOPTaHMUECKHX BeIeCTB U
pellieHusi 3a/lau B | MaTepyasioB B pellleHrH 3a/lau XUMUUeCKOoM
MIPOM3BO/CTBEHHOM HarpaB/IeHHOCTU
JlesiTeTIbHOCTH
B pe3y/ibTaTe OCBOE€HHA AWCLUITTIMHBI o6yqa}0my1171c;1 [AO0JDKeH:
HanmeHoBaHMe UHAMKATOpa
KOMIIeTeHLIUU
OIIK-1.2: Ucnonb3yet | 3HaTh:
CcOoBpeMeHHOe 000py /IOBaHUE, | - OCHOBHBIE eCTeCTBeHHOHAYUHbIe JUCIIUTIIMHBI B paMKaXxX
nporpaMMHoe  obecrieueHre U | 0Opa3oBaTe/IbHOW MIPOTrPaMMBI;
ripoeccroHa/bHbIE 0a3bl | - W3yueHWe UCIIUIUIMH JJaHHOTO MO/YJIS OITHUPAEeTCs,
JAHHbIX [ pellleHWsi 3a/lad B | IVIaBHBIM 00pa3oMm, Ha TeOpeTHYeCKUX 3HaHHUSIX B 00J1acTH
n30paHHOM 00/71aCTH XMMHUW WM | HEOPraHMUeCKOW XUMHUH, KPUCTA/UIOXUMUH, KOJJIOUIHOUN U
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CMEeKHBIX HayK; ¢usnueckoit xumuu, 00ImIel (U3MKH, MaTeMaTHUecKoro
TaK)Ke pe3y/bTaTbl pacyeToB aHasiM3a, a Tak)Ke Ha TMpaKTUYecKUX HaBbIKax B 00acTh
CBOWCTB BelL[eCTB U MaTepUaJioB | HEOpPraHUYeCKOW XUMUH.

ITK(0)-1.1: 3HaeTr 0cOOeHHOCTH | YMeThb:

CTPYKTYPbI u CBOMCTB | - 110 (hopMy/Jie BelljecTBa CyJUTh He TOJIbKO O COCTaBe, HO 1
HEOPraHWYeCKHX  BeIIeCTB M | O CTPYKType, CBOMCTBaX M peaKL[MOHHOM CrocoOGHOCTH
MaTepua’sos, COCTaBJISIFOLUX | Bell|eCTBa,;

OCHOBY HayKOeMKHMX o0jacTeii | - Mo/ay4aTb MNpaBWIbHYH HH(MOpPMALMI0 O XUMHUYEeCKOM
HapOJHOI0 X03sIMCTBa TpoLiecce U ero rnapaMmeTpax 13 ypaBHeHUs peakLjiy;
ITK(0)-1.2: Bnasieer | - ONUCHIBaTb, OOBSCHATH, IpeJCKasblBaTb XUMHUUECKHe
COBPEMEHHBIMM  TIOAXOZaMU U | TIPOLIECChl, MCXOJS W3 OCHOBHBIX Teopuil obuieil u
WHHOBAllMOHHBEIMUA ~ WJEeAMM B | HEOPraHUUYeCKOW XUMUM;

obnactu CO3JaHus | - pelliaTh PacyeTHbIe 3a/,auM [0 BCeM M3yuyaeMbIM TeMaM; B
(yHKL[MOHATBbHBIX yIpaKHeHUsIX To COCTaBJIEHUIO OKHCTUTE/TbHO-
HEOpPraHWYeCKHUX MaTepHasioB; BOCCTaHOBUTE/TbHBIX PeaKLIUi;

- CAMOCTOSTE/IbHO OIl[eHWBaTh Haubosee BepOSITHbIE
TIPO/IYKThI PeaKI[HH.

Bnagers:

- METOAMKOW  TIPOBe/IeHHUS 9KCTIepUMEHTaTbHBIX
HCCJle/IOBaHUI;

- B/aieTh ~HaBbIKaMKM  pabortabl ¢ mpubopamwy,
aHa/IMTUYeCKUMU BecamH, pH-MeTpamu, HOHOMepamy;

3. MecTo aucuunivHel B crpykrype OITIOII.

Mucuynvza 51.0.05 «Xumust pyHKILMOHAIBbHBIX HEOPraHWYeCKUX MaTepyuasioB»
OTHOCHUTCS K obOsi3arenbHOM yacth 610ka B1.0. M3yuaercs B 3 cemectpe OHa 3ak/afbIBaeT
3HaHMS J/Is1 HAyYHO- UCC/Ie/|0BaTebCKOM MPAaKTUKKU U BBITIOJTHEHUS] MaruCTePCKUX AUCCepTaLii.
[ucuuriivHa HerocpeACTBEHHO CBsi3aHAa C HeOpraHWYecKoW XuMuel, (u3nueckol XUMHUen u
aHa/IMTUUECKOU XUMUEM.

OcobeHHOCTBIO Kypca SIB/ISIETCSI TO, UTO OH COCTaBJeH W3 pa3fiesioB, IMOCBSILEHHBIX
OT/ZieJIbHBIM TpyIINaM MaTepHasioB: MOIYIIPOBOJHUKY, CBEPXIIPOBOIHHUKH, TEPMO3/IeKTpHUUeCKye,
MarHuUTHbIe MaTepyasbl. Kayk/ibiii pa3zen rpe/cTaB/ieH SKCriepTaMu B JaHHOM 00/1acTy.

[TporpamMma Ka>kZioro paszesia CTPOUTCS Ha OOIIMX MPUHIUIAX PaCCMOTPEHHs B3aUMOCBSI3U
«CoCTaB-CTPYKTypa-CBOMCTBO» [T pa3HbIX  THUIIOB  HEOpPraHWUeCKWX  MaTepuasoB.
[MocnenoBaTesbHO pacCMAaTpPUBAIOTCS KpUTepUM BbIOOpa MarepuasnoB, OCOOEHHOCTH WX
KPUCTa/ZTMUeCKOU U JleeKTHOM CTPYKTYpPhI, COOTBeTCTBYHOIIMe P-T-X ¢ha3oBble guarpammbl U
GU3MKO-XUMUUeCKe YCIOBUS  TOJIyueHHsI MaTepuasioB C  3a/laHHbIMM  CBOMCTBaMH.
3HauuTe/IbHOe BHUMaHUe y/e/sieTCsl paCCMOTPEHUI0 BAUSIHUSI MUKPOCTPYKTYPbl MaTepuaioB Ha
¢byHKUMOHabHBIE CBOMCTBA. [I/11 HAaHOMaTepUasaoB aHAM3UPYeTCsl PoJib pa3MepHOro 3¢ ¢ekra,
TNpOLieCcChl CaMOOPraHM3aLuK U CTabM/IM3alui HAHOKPUCTA/UTMYeCKON CTPYKTYPHI.

4. CopepxaHue JUCHUILUIMHBI (MOAY/A), CTPYKTypPHPOBaHHOe 10 TeMaM (pa3/jesiam) C
yKa3aHHeM O0TBeJJeHHOI'0 Ha HUX KOJTHUeCTBA aKa/[eMHUYeCKUX HITH
ACTPOHOMMYECKHUX YaCOB Y BH/IOB YUeOHBIX 3aHATHH

4.1 CTpyKTypa AMCIUILIUHBI
OO1mast TpyZ0eMKOCTb AUCLMIIMHBI TI0 OYHOU (hopme 00yueHusi cocTaBiisieT 6 3aueTHBIX
equHUL] (216 akagemMuyecKux yaca).

dopma paboThl 0byuarommxcs/Buibl yueOHbBIX 3aHITHI [TpynoemMKocTh, 4acos |
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Cemect
P Bcero
3
KoHTakTHasi ayziuTopHasi paboTa 00yuaroIuxcsi C Pero/jaBaTe/ieM: 51 51
Jlexumu (J1) 34 34
[Tpaktuyeckue 3ansaTus (I13) 17 17
JIabopaTopHbie paboTsI (JIP) - -
CamocTosiTesibHasi paboTa 129 129
Kypcosotii npoekr (KIT), kypcoast pabora (KP)
Hoxnaz (1)
3cea (I)
Pedepar (P)
CamocTosITeNIbHOE U3yYeHre pas3/eoB 129 129
Buzi UTOro KOHTPOJIS - 3K3aMeH 36 36
4.2 CopeprkaHue pa3je/ioB AUCIUILIAH
Howmep dopma
HaumenoBanue paszena,
paszena, TeMbL Copep>kaHue pa3zena TeKyILlero
TeMbI KOHTPOJISI
1. Knaccudukaiys MatepruanoB
2. [TosyTipoBOTHUKH
Knaccudukanps yrp
3. HaHokpucTamnueckue
L. MaTepHaos. TIOJIyTIPOBO/JTHUKM, KBAHTOBbIE TOUKU T,PK, YO
IomyripoBoAHNKY 4, [IIMPOKO30HHBIE  OKCH/BI, CEHCOPHbIE
MaTepHarbl
1. Matepuans! A1 (GOTOHUKU
2. KoopauHalioHHble  coejuHEHUsS]  KakK
MaTepua’bl AJis GOTOHHUKU
2. Tepmosnektprku. Hoeble | 3. Hosele yriepogHble MaTepyasibl
yr/jepojiHble MaTepuansl. | 4. TepMo3ssieKTpruuecKre MaTepualIbl
[Tbe303/1€KTPUKH. 5. [Tbe303ddeKT B HayKe U TEXHUKe. T, PK, YO
DOTOHMKM. 6. CoBpeMeHHble TOAXOAbl K TIOUCKY,
CUHTe3Y Y NIPUMEHEHHIO Mbe303/1eKTPUYeCKUX
Y POZICTBEHHBIX MaTepUasoB.
7. KontponbHas  pabota B paMKax
CeMUHapPCKUX 3aHATUM.
3 1. MarHuTHbIe CBOMCTBA MaTepuasoB
) Kraccuyeckue 2. Knaccrueckve MarHUTHbIE MaTepHasIbl. T. PK. YO
MarHuTHbIE MaTepUasbl 3. MaruuTHble MaTepHasbl CO CIeljiaJlbHbIMU T
byHKLMSIMU
1. CBepXIpOBOJHUKU
2. ’Kenesocopepkailyie CBepXIpOBOAHUKN
CBepXNnpOBOJHUKU. pepan PXTIPOBOA
3. CBepXIpOBOJHUKA — MaTepuanbl 4.
OJIeKTPO/IHbIe .
4. CBepXxIIpoBOJHUKU — YCTPOMCTBA.
MaTepuasbl U MaTepuasbl .
5.3nekTpoaHble  MaTepuanbl anas  gwartui- | T, PK, YO
JI71s1 TOTUTUBHBIX
VIOHHBIX aKKyMY/ISITOPOB
3JIEMEHTOB.
6. OkcupHble Marepuasbl Jis  TOIUIMBHBIX

3/1eMeHTOB.
7. KoHTposibHasi paboTa B paMKax CeMHUHAPCKUX




3aHATUH.

[wv3aliH u cuHTe3
HaHOUaCTHL].

5. brocoBmecTruMbIe
MaTepHaJbl.

Marepuasibl
3. KoHTposibHas

1. [Jvu3aliH MUKpPO W HaHOYAaCTWL] U TPOLIeCCHI
HX CaMOCOOPKH.
2. Heopranuueckue OMOCOBMECTUMBIE
pabota B
CeMUHApPCKUX 3aHATHM.

T, PK, YO

paMKax

OYHASA ®OPMA OBYUYEHUA

4.3. Pa3genbl AMCHUIVIMHBI 1 BU/IbI 3aHATHH, M3yuyaeMble B 3 ceMecTpe

KosmmuecTtBo yacoB
Ne HavmeHoBaHue pa3zesa AUCIUIUTHBI AyAuTOpHas
n/n Bcero pabota CP
JI | TI3 | JIP
1 |Knaccudukanus matepuanos. [10/1ypoBOAHUKY. 35 6 3 26
2 | TepmosnekTpuku. HoBble yriepojHble MaTepyasbl.
ITbe3031eKTpUKU. POTOHUKH. 38 8 4 26
3 |Knaccuueckue MarHUTHbIE MaTepUasbl 34 6 ) 26
4 | CBepxIIpOBOJHUKU. DJIEKTPO/HbIe MaTeprasbl U MaTepUasbl 36 5 4 6
JL/1S1 TOTUIMBHBIX 3JIEMEHTOB.
5 | /lu3avH ¥ CUHTe3 HaHOYaCTUL|. bruocoBMecTHUMBIe 37 8 4 75
Marepuasbl.
Hroro 3a
180+36 | 34 | 17 129
4.4 CamocTosTe/bHast paGOTa CTyZJ€EHTOB
Bup camocTosiTesibHOM
o Kopn
HanmeHoBaHue TeMbl BHeayUTOpHOU pabotel | OneHouHoe | Kos-Bo KOMIIETOH-
JVICLIUIIMHBI UK paszena 00yyYaroIumxcs, B T. 4. CpezCTBO 4yacoB -
KCP 1
Knaccudukarys . OTIK-1,2
MaTepuasoB. Jl;llffepzﬁoni 3}’;2?(61?; YO, PK 26 [TK(0)-1,1
[TonynpoBOAHUKH. paTypHL JIekd [1K(0)-1,2
TepmosnexkTpuku. HoBblie .
yIJIepoJiHble MaTepUarlbl. ITpopabotka yueGHOM OIIK-1,2
TIbe303/1eKTPHKH. JIUTEPATYPhbl, TEKLIAM. O, PK 26 [TK(0)-1,1
DOTOHUKIL IToaroroBka noksama. ITK(0)-1,2
Knaccuueckre MarHUTHEIE TMpopaborka vae6HOi OIIK-1,2
MaTepHasbl pop y 9 YO, PK 26 [1K(0)-1,1
JIUTEepaTypbl, TeKLUN MK (0)-1.2
CBepXIpoBOJAHUKMU.
O/eKTPOIHbIe MaTepuasbl 6
Y Marepuasbl A1
TOTJIMBHBIX 37IEMEHTOB.
[u3aiiH ¥ cuHTe3 ITpopaboTka yuebHO 1L PK 75 OIlK-1,2
HaHOYaCTHLI. JIUTEPATYPhbl, TEKLIWM. ’ [TK(0)-1,1
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iﬁ:ggﬁaM;;.mMme IMogroroBka J0K/aa. [TK(0)-1,2
Bcero uacoB B 1 cemectpe: 111
4.5 JIabopaTopHbIe padoThI — He TIPelyCMOTPEHbI YUeOHBIM TJIaHOM
4.6 IlpakTHyeckKue 3aHATUA (CeMHHAPHI)
Ne Ne Kosnuectso
HavmeHoBaHMe NPaKTUYeCKOro 3aHATHS
/11 | pasfesna 4yacoB
1. 1 ITonynpoBogHUKY 4
2. ) TepmossiekTprku. HoBble yryiepo/jHble MmaTepUaisl. 4
[Ibe3031eKTpUKU. POTOHUKH.
3. 3 Knaccuueckrie MarHUTHbIE MaTePHasIbI 4
4. 4 CBepxnpoBOJHUKU. J/IeKTPOAHbIE MaTepyasbl U MaTepHUalbl 9
Ji/151 TOTUIMUBHBIX 3/IEMEHTOB.
5. 4 [w3aiiH U cuHTe3 HaHouacTull. bruocoBMecTMbIie 3
MaTepuassbl.
Bcero: 17

4.7 KypcoBoii mpoekT (KypcoBasi paboTa) — He peZlyCMOTPeH YueOHbIM I/IaHOM

OYHO-3A0OYHASA ®OPMA OBYYEHUSA

OOb111ast TPYZ0€MKOCTb AUCLUIUIMHBI TI0 OUHOM (hopme 0OydeHusi COCTaB/isieT 6 3aUeTHBIX

eauHuL] (216 akaieMruyeckux yaca).

Tpyn0emMKOCTb, UacoB
®opma paboTsl 00yUaroImMxcsi/Buabl yueOHbIX 3aHATHH CemecTp
3 Bcero

KoHTakTHasi ayJuTOpHasi paboTa 00yUaroIuXxcs C Tpero/iaBaTesieM: 45 45
Jlexumu (J1) 15 15
[TpakTrueckue 3ausaTHs (I13) 30 30
JlabopaTopHbie paboTsi (JIP) - -
CamocTosiTe/ibHas paboTa 135 135
Kypcosoii mpoekT (KII), Kypcosasi pabota (KP)
Moxnan ()
Acea (I)
Pedepar (P)
CaMocTosTenbHOE U3yUYeHre pas/ie/ioB 135 135
Bu UTOro KOHTPOJIS - 9K3aMeH 36 36

4.3 Pa3penbl AMCHMIIMHBI M BUJBI 3aHATHI, H3yuaemble B 3 cemecTpe
KomuecTBO yacoB
Ne HaumeHoBaHue pa3/ena JUCLUILIHb] AypuTopHast
/1 Bcero pabota CP
JI 13 | JIP
1 |Knaccudukanus matepuanos. [10/1yipoBOAHUKH. 3 6 27




2 | TepmossiekTpuku. HoBble yryiepofHble MmaTepUalsl.
[Ibe303/1eKTpUKU. DOTOHUKH. 36 3 6 27
Krnaccuueckrie MarHUTHbIE MaTepHUasibl 36 3 6 27
4 | CBepXIIpOBOJAHUKU. DJIEKTPO/HbIe MaTepuasbl U MaTepuaslbl 36 3 6 97
JI/1s1 TOTUTMBHBIX 371EMEHTOB.
5 | [lu3aiiH ¥ cuHTe3 HaHOUYacTuL|. buocoBMecTuMbIe 36 3 6 7
MaTepUaJbl.
Hroro 3a 180+36| 15 | 30 135
4.4 CamocrosTenbHas paboTa CTyJeHTOB
Bup camocTosiTe/ibHOM Onenoun | Kon- Kop,
HaumeHoBaHNe TeMbl o
WCLIATUIHHG] MK pasjjena BHEayIMTOPHOU PaboThI oe BO KOMITeTeH-
A obyuaromuxcs, B T. 4. KCP | cpenctBo | yacoB U1
Knaccudukarys c S0 OTIK-1,2
MaTepHasIos. JFI[PE’T‘;P;O“;? {;e ‘:I‘;I“ YO,PK | 27 TK(0)-1,1
Moy TIpOBOTHUKH. PatypeL, 71eky [1K(0)-1,2
Tepmosnektpuku. HoBble
YIJIEpO/IHBIE MATEPUATIBL. | TTpopaboTKa yuebHoM OIlK-1,2
IIbe303/71eKTPUKH. JIMTepaTyphl, JIeKLIUN. [, PK 27 [TK(0)-1,1
DOTOHHKH. [ToaroroBka foknazja. [1K(0)-1,2
Knaccuueckue marHUTHbIe
Marepuaibl . OIIK-1,2
ITpopaboTka yueGHOM vO. PK 27 [K(0)-1.1
JIUTEepaTyphl, TeKLUi ’ ITK(0)- 1’ 5
CBepXITpOBOJHUKH.
ONeKTpOAHbIE MaTepuasbl . OTIK-1,2
1 MaTepHaIbI 115 ITpopaboTtka yqe6HouH 1L PK 97 [K(0)-1.1
TOIUIMBHBIX 3JIEMEHTOB. JITEPATYPBI, JIEKHH TK(0)-1,2
M3aiiH U CUHTe3
’SaHO‘-IaCTI/I ITpopaboTka yuebHoM OIIK-1,2
. JIUTepPaTYPhbl, JIEKIUA. I, PK 27 ITK(0)-1,1
buocosmecTrMble
IMoaroroBka J0K/Ia/a. [TK(0)-1,2
MaTepuasbl.
Bcero yacos B 1 cemectpe: 135
4.5 JIabopaTopHbIe padoThI — He TIPelyCMOTPeHbI Y4eOHbIM TJIaHOM
4.6 IlpakTHyeckue 3aHATUA (CeMHHAPHI)
Ne Ne Kosmmmyectso
HaumeHoBaHMe TTPAaKTUUECKOT0 3aHATHS
/11 | paszena 4acoB
1. 1 [TonynpoBogHUKY 6
2. ) TepmosnekTpuky. HoBble yrieposHble MaTepuarisl. 6
[Ibe3031eKTpUKU. POTOHUKHU.
3. 3 Knaccuueckrie MarHUTHbIE MaTePHaIIbI 6




4. 4 CBepXxnpoBOJAHUKU. DIeKTPOJHbIe MaTeprasbl U MaTepuasbl 6
JUIS1 TOTUIMBHBIX 3/1IEMEHTOB.
5. 4 [wv3aiiH U cuHTe3 HaHouacTull. bruocoBMecTHMbIe 6
MaTrepHaJibl.
Bcero: 30

4.7 KypcoBoii npoeKT (KypcoBasi paboTa) — He Ipe[yCMOTPeH y4eOHbBIM IJITAHOM

5. IlepeueHb y4eOHO-METOJUUECKOT0 OOecmedyeHHUsI AJ/IsA CAMOCTOSTE/THHON PadoThI
00yJaroImMxcs Mo AUCHUIUIHHE (MOAYJIIO).

1. TokoHecyiie J/IeHTBI BTOPOTO TOKOJIEHHWS Ha OCHOBE BBICOKOTEMIIEPATYPHBIX
cBepxripoBogHUKOB/ [Tog pex. A. I'osina; [lep. ¢ anri.; pex. nep. A.P.Kaynbs. M.: JIKU, 2009.

2. R.A. Huggins “Advanced batteries” Springer (2009).

3. M. Winter & R.J. Brodd “What are batteries, fuel cells, and supercapacitors?” Chem.
Reviews 104 (2004) 4245-42609.

4.]).B. Goodenough, Y. Kim “Challenges for Rechargeable Li Batteries” Chemistry of
materials 22 (2010) 587-603.

5. M. Stanley Whittingham, Lithium batteries and cathode materials // Chem. Rev., 2004,
104, 4271-4301.

6. M. M. Thackeray, C. Wolverton, E. D. Isaacs, Electrical energy storage for transportation
— approaching the limits of, and going beyond, lithium-ion batteries // Energy Environ. Sci.,
2012, 5, 7854-7863.

7. High Temperature Solid Oxide Fuel Cells: Fundamentals, Design and Applications. (Eds.
S.C. Singhal, K. Kendall). Elsevier, Oxford, U.K., 2003.

8. C.A. Ucromun, E.B. AntunoB "KarogHble Martepuasbl AJisl CpeJHETeMIlepaTypPHbIX
TOTD Ha OCHOBe TIEPOBCKUTOMNOZOOHBIX OKCH/IOB TEPEXOAHBIX MeTa/lnoB", Ycnexu xumuu 82,
2013, c. 686-700.

9. S.B. Adler “Factors Governing Oxygen Reduction in Solid Oxide Fuel Cell Cathodes”
Chem. Reviews 104 (2004) 4791-4844.

10. FO.M. IlormiaBko, Ilepeep3eBa O.IL., PaeBckuii U.II. ®usnka akTHUBHBIX
[n3/IeKTPUKOB. PocTtoB-Ha-/lony. N3a-Bo FOxHOrO ®@esepanbHoro yHuBepcurera, 2009.

11. Ksmu Y. Ilbe303/1eKTpyecTBO ¥ ero mnpakTthueckoe npuMeHeHue. Ilep. ¢ aHruI.
M., U3-Bo uH. 1uT., 1949.

12. P. Shiv Halasyamani and Kenneth R. Poeppelmeier. Noncentrosymmetric Oxides.
Chem. Mater. 1998, 10, 2753-2769

13. M.JlaitHc, A.I'macc. CerHeTO3/eKTPUKU W POJICTBEHHble UM MaTepuanbl. M.,
«Mup», 1981

14. FO. . TpetbsikoB. Pa3BuTHe HeopraHW4YeCcKOW XWMHUU KakK (yHAaMeHTa/bHOU

OCHOBBI CO3/IaHUSI HOBBIX TOKOJIeHWM (DYHKLMOHA/NbHBIX MaTepuanoB. // Te3uchl [0K/Ia[oB
X¥Y11 MeHzieneeBCKOT0 Che3fia Mo 00L[ed M TpUKIafHOW xuMuu. Paspmen "locTkeHust U
NepCIieKTUBbI XUMHUueckor Hayku'"', 2003. C.13.

15. T.G. Lupeiko, S.S. Lopatin. Old and New Problems in Piezoelectric Materials
Research and Materials with High Hydrostatic Sensitivity. Inorganic Materials. 2004. V. 40.
Suppl. 1. P. 19-32.

16. I'epzannu E.N., ®pugkun B.M. Cernetosnektpuku thrna AVBVI CVIL. M.,
Hayka, 1982.

17. . J.B. Park, R.S. Lakes. Biomaterials. An introduction (second edition), Plenum
Press, NY, 1992, 394 p.

18. Ix. Ban Besep. ®octop u ero coepiuHenusi, M.: U3patunnur, 1962, 687 c.
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6. DoH/J OLEHOYHBIX CPeJCTB /I TPOBEJeHUs] aTTeCTAlUM O0YYAIOIUXCA TI0
JUCIUTIIMHE (MO/YJII0)
[IpenycmoTpeHbl Ciiefytoliiye BU/bl KOHTPOJIS KaueCTBa OCBOEHUSI KOHKPETHOMN AWCLIMIIIUHBIL:
- TeKYIINA KOHTPO/Ib YCTIeBaeMOCTH
- TIPOMEXKYTOYHAs aTTeCTalysl 00YUYArOIUXCS TI0 AUCIUTUIHE
@®oH/, OLIEHOUHBIX CPe/ICTB [I/Is TIPOBe/IeHUsI IPOMEeKYTOUHOM aTTecTaliyd 00yJaromuxcst
10 IMCLUTUTHE 0(OPMJIEH B MPUIOXKEHUU K paboueil mporpaMMe AUCLUTUIAHBL.

TurnoBble KOHTPOJIBHBIE 3aJIaHWST WM WHbIE MaTepuasibl, HeoOXOAUMbIe [/isi OIleHKH 3HaHWM,
yMeHUH, HaBbIKOB U (W/IK) OMbITa [esiTeTbHOCTU B MIpOLjecce TeKYIero KOHTPOJIs

KoHTpo/IbHBIEe BONpPOCHI W 3afaHUA [/ TNPOBeAeHHs TeKyllero KOHTPo/IA |
MPOMEXYTOUHOM  aTTecTallMd MO0  MeTojaM  oOHapyXeHusi, Ppa3fie/ieHusd |
KOHLIeHTPHUPOBaHUA

1. .®usnueckue NpUUMHBI BOSHUKHOBEHUS pa3MepHOTo 3G QeKTa B MOTyPOBOJHUKAX.

2.  TWNUYHBINA CIIEKTP IMOTJIOIEHNS] KBAHTOBBIX TOUEK, OCHOBHBIE THIIBI [IEPEXOIOB.

3.  OCHOBHbIE THUIbI CTAOWUIN3aTOPOB [I/Is1 KOJIOUJHBIX KBAHTOBBIX TOUeK A,Bg.

4. B Kakve MOMEHThI BpeMeHH MMPOMCXOJUT Hauaio U OKOHUAHKe HYK/Ieallui Ha JrarpaMmme
JIa-Mepa. Kak nonyuuts y3kKoe pacripefiejieHle YaCTUL] I10 pa3Mepam.

5. Kakwe TuNbI TIO/MYNIPOBOJHUKOBLIX TeTepPOIepexo/i0B  CyILIecTBYIOT. i  uero
WCMO0/b3yeTcs: (pOPMHUPOBaHHUe reTeporiepexo/ioB B KBAHTOBBIX TOUKAX.

6. Uro Takoe xuMHueckuii ceHcop. Kak KiaccuUIMPYOT XUMUUECKUe CeHCOPBI?

7.  Kakwue cBoiicTBa MaTepraa BO3MOXKHOCTb MCIO/Ib30BaHUsI €r0 B CEHCOpax?

8.  KakoBbI OCHOBHbIE OCHOBHBIE TapaMeTpPbl CEHCOPOB, KaK UX OTPe/eIstoT?

9. Kakue OCHOBHbIE CBOMCTBa TIOJIyIIPOBOJHUKOB TIPEJCTAB/ISIFOT WHTEPEC s CO3[aHUs
XUMUUECKUX CeHCOPOB?

10. Yewm BbI3BaHa HEOOXOIUMOCTD MPUMEHEHHs] HAHOKPUCTA/ITMUECKUX MOTYTTPOBOJHUKOB?
11. Ha3oBuTe OCHOBHbIE AKTHUBHbIE [IEHTPbI HAa TOBEPXHOCTH MATePUAJIOB.

12. Kak MOXHO TIOB/IUSITH Ha MPUPO/Y aKTUBHBIX LIEHTPOB?

13. Ha3oBute OCHOBHBIE TIPHEMBI CO3/IaHWSI CEHCOPHBIX MaTepUAOB /sl J€TeKTUPOBAHUS
TOKCUYHBIX IIPUMeCel B BO3JyXe.

14. 4Yrto Takoe KPUTHUYECKHUH TOK, TVIOTHOCTb KDUTHUECKOTO TOKA?

15. Yro Takoe 3cddekT MeiiccHepa?

16. KakoBbl OCHOBHbIE TapaMeTphbl CBEPXIIPOBOJSIIMX MaTePHAaoB, KaK UX ONPeesstoT?

Bonpocskl K KO//IOKBUYMY
0 JUCLUIUIMHE «XUMUS (DYHKLIMOHA/IbHBIX HEOPraHUYEeCKUX MaTepUasioB»

1. ®usnueckue NPUUKHBI BO3HUKHOBEHHUS pa3MepHOro 3¢ ¢dekra B M0IyHpOBOJHUKAX.

2. TUNWUHBIN CIIEeKTP MOIJIOLIeH)s KBAHTOBBIX TOUEK, OCHOBHbIE THIIbI [1€PEX0/I0B.

3. OCHOBHBIE TUITBI CTaOWUIM3aTOPOB [I/Ist KOJJIOWAHBIX KBAHTOBBIX TOUEeK ABsg.

4. B Kakve MOMEHTbI BpeMeHM TMPOUCXOJUT Havyalo ¥ OKOHYaHMe HyK/ealldd Ha Auarpamme
Jla-Mepa. Kak ro/siyunTs y3kKoe pacrpejesieHre 4acTHL] [10 pa3Mepam.

5. Kakue TUrbI 1oyrpoBOJHHUKOBBIX TeTeporepexo/oB CyLLeCTBYIOT. [/ uero UCroJib3yeTcs
(hopmMupOBaHUe reTepornepexo/ioB B KBAHTOBLIX TOUKAX.

6. Uto Takoe xumuueckuii ceHcop. Kak K/1acCUPUIIMPYIOT XUMHUUYeCKUe CEHCOPhI?

7. Kakue cBolicTBa MaTepuasia BO3MOXXHOCTb UCIO/Ib30BaHUS €ro B CEHCOpax?

8. KakoBbI OCHOBHbIE TTapaMeTpPbl CEHCOPOB, KaK UX OTpeesitoT?
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Ob6pas3erl] buieta Ha FK3aMeH

MUWHUCTEPCTBO HAYKU 1 BBICHIEI'O OFPA3OBAHUA
POCCUICKON ®EIEPAITAN
®I'BOY BO «YeueHckuil rocyjapCTBeHHbIM yHUBEpcUTeT UM. A.A. KazibipoBa»
Burosnoro-xumuyeckuii paky/abTeT

Kadempa «Xumusi»

04.03.01 «Xumus»

YuebHast AUCLUIIMHA « XUMHUs1 QYHKLIMOHATIBHBIX HEOPraHUUeCKHUX MaTeprasioB»
YTBepKzieH Ha 3acefaHuu Kadesapsl oT 3 ceHTs10psi 2023 1., mpoTokom Nel

OK3AMEHAIIVOHHBIN BUJIET Nel

1. Knaccudukanms Matepuanos. [101yrnpoBoAHUKH

2. OkcupiHbIe MaTepuabl [/1s1 TOIJIMBHBIX 3/1IEMEHTOB.

3. Ykakure CmocoObl TO/MyueHHs] TOPOIIKOB  ¢ochaToB  Kamblss — pasIdvHON
MHUKPOMOP(OJIOTUH. Kaxkosa B3aUMOCBSI3b MeXay MOp$OI0rHUeCKUMU
XapaKTePUCTUKAMH TTOPOIIIKA U er0 paCTBOPUMOCTHIO (pe30pOupyeMoCThi0)?

OTtanbl (HOPMHUPOBAHUS 1 OLIeHWBaHWsI KOMITeTeHLUM
HaumeHoBaHue
Ne | KonTpo/mmpyemsle pas/esnbl (TeMbl) Kopa komnieTreHMu
n/n | JMCHUILIHHBI (WM ee yacTH) OUEHOHUHOTO
CpeAcCTBa
Knaccudukaiiysi MaTepranos. OLK-1.2
)
1 [TonynpoBoAHUKH. MK(0)-1,1 JIP, YO, PK
[1K(0)-1,2
TepmosnekTpuky. HoBble OTTK-1,2
2 yrJjlepoJiHble MaTepuarlbl. TK(0)-1,1 JIP, YO, PK
ITbe3031eKTpUKU. POTOHUKH. TK(0)-1,2
Kiaccrueckue MarHUTHbIe MaTepUaslbl OIIK-1,2
3 [1K(0)-1,1 JIP, YO, PK
[TK(0)-1,2
CBepXIpoBOJHUKU. D/IEKTPOHbIE OIlK-1,2
4 | maTepuasbl U MaTepUassl /s [TK(0)-1,1 JIP, YO, PK
TOIUIUBHBIX 3/IeMEHTOB. [1K(0)-1,2
[vi3aiiH ¥ CUHTe3 HaHOUaCTHLI. OIlK-1,2
5 BbuocoBmecTuMBble MaTepraribl. [TK(0)-1,1 JIP, YO, PK
[1K(0)-1,2
IITkana U KpUTEePUH OL[eHUBAHHUS MUCbMEHHBIX H TBOPUYeCKHX paboT
banibl Kpurepumn
[nybokoe ¥ TMpoYyHOe yCBOEHWe TMPOTPAMMHOTO  Matepuana. IlosHble,
rocsieloBaTe/ibHble, TIpaMOTHble W  JIOTUYECKW H3/araeMble  OTBeThbl  IIpU

5 BUIoN3MeHeHnH 3afaHusi. CBOOOJHO CMpaB/isieTCs C TIOCTAaBJIeHHBIMM 3a/layaMH,

MoOKeT  0OOCHOBaTb  TIDUHSITBIE  peIlleHus,  JAeMOHCTPUpPYeT  BJafieHue
Pa3HOCTOPOHHUMU HaBBbIKaMH Y TIPEMaMHU BBITIOJTHEHHS] TPAKTHUeCKUX pabor.
4 3HaHWe TPOrpaMMHOI0 MaTepHasa, TPDAMOTHOe W3J/I0)KeHHe, 0e3 CyIecTBeHHBIX
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HETOUYHOCTEM B OTBETE Ha BOIIPOC, IIpaBUJIbHOE IMPUMEHEHHE TeOPEeTUYECKUX 3HaHI/II‘;I,
BJ/laJeHHe HeO6XOAHMbIMI/I HaBbIKdAMH IMPH BBITTIOJTHEHWHU TTIPDAKTUYECKUX 3d4d4.

[leMOHCTpUpyeT yCBOeHHME OCHOBHOTO MaTepuasja, TpU OTBeTe JOIMYCKarTCs
HETOYHOCTH, TNPU OTBeTe HeJOCTAaTOUHO MpaBWIbHble (POPMYJIMPOBKH, HapylleHue

3 10C/e/J0BaTe/IbHOCTA B HW3J/I0)KEHWHM TPOrpaMMHOIO Marepuarna, 3aTpyJHeHusi B
BBIIOJIHEHUU NTPAKTUYECKUX 3a/laHUM.
7-1 Cnaboe 3HaHMe TIPOrpaMMHOTO MaTepuasa, TMPU OTBeTe BO3HUKAIOT OIIMOKH,
3aTpyJHEeHHs NP BBINIOIHEHUH MPAKTUYEeCKUX PaboT.
0 He ObU10 TIOTIBITKY BBITIOJIHUTE 3a/IaHME.

Ikana u KPUTEPHUH OL[€CHUBAHUA TE€CTOBbIX 3a;[a1m171

Orenka Kpurepun
«OTmMyHO» 3asanue BbiroaHeHo Ha 91 - 100%
«Xopouio» 3azsianue BbINosiHeHO Ha 81 - 90%

«Y 10BJIETBOPUTEJILHO» 3aziaHue BbINO/MHEHO Ha 51 - 80%
«HeynoBneTBopuTenbsHO» | 3ajaHue BbinoHeHO Ha 10 - 50%

7. Oco0eHHOCTH peaM3alMyl AUCIHUIUIMHBI [I/Isi HHBA/IM/JIOB M JIUL] C OrPaHHUYeHHbIMH
BO3MO)XHOCTSAAMM 3/|J0POBbS

[Tpu oOyueHWH JIML] C OTPaHUUEHHBIMH BO3MOXKHOCTSIMH 3[J0POBbSI YUHUTHIBAIOTCS MUX
WHUBH/yalbHble TICUXOdu3nueckre ocobeHHOCTH. OOyueHHe WHBAIM[OB OCYIIECTBISETCS
TaK)kKe B COOTBETCTBUM C WHAWBHYaJbHOW TIPOrpaMMOM peabWiMTanMd WHBamuzga (Tpu
Ha/IM4UH).

Jas auy ¢ HapyweHuem cayxa BO3MOXKHO TIpeZiocTaB/ieHHe y4yeOHOW HMHGOpMaLuU B
BU3yanbHOU (hopMe (KpaTKWii KOHCTIEKT JIeKLIUI; TeKCThI 3a/jJaHUii, HarleyaTaHHbIe YBeTMUeHHbIM
mpru@dTOM), Ha ayJAUTOPHBIX 3aHATUSX [OINYCKaeTCsl TMPUCYTCTBUE AaCCUCTEHTa, a TakKxke
CYpZONepeBOJUMKOB U  TU(MIOCYpPAONEepeBOJUUKOB. TeKyluii KOHTPOJIb yCIIeBaeMOCTH
OCYIIIeCTBJISIETCS. B MUCbMEHHOW (opme: 0Oydaromuiics MUCbMEHHO OTBeuaeT Ha BOTPOCHI,
MMCBMEHHO BBLITIOJIHSIET TpakTHueckve 3afanusi. [loknan (pedepar) Takke MoxKeT OBITH
TIpe/ICTaB/IeH B IMCbMEHHOW (popMe, MpY 3TOM TpebOBaHUs K CO/Iep>KaHUI0 OCTAOTCS TEMH Ke, a
TpeOOBaHMs K KaueCTBY U3/I0KeHHUs] MaTepHasa (TIOHATHOCTb, KAUeCTBO peuu, B3aUMOJeHCTBHe C
ayZuTOpUel W T. [.) 3aMeHsIOTCS Ha COOTBETCTBYIOIUMe TpeOOBaHWS, TpeAbsBIseMble K
MMCbMEeHHBIM paboTaM (KauecTBO OQOPM/IEHHS] TeKCTa M CITMCKa JINTepaTypbl, TPAMOTHOCTb,
Ha/Juue W/UTIOCTPALMOHHBIX MarepuasoB U T.4.). [IpoMexyTouHas arrecrayusi Jjs JdL C
HapyLIeHUsIMA C/lyxXa TPOBOAUTCS B IMUCbMEHHOM (hopme, TIpU 3TOM HCIIOJB3YIOTCS OOIme
KpUTepUM OlleHWBaHusA. [Ipu HeoOXOAWMOCTU BpeMsi TOATOTOBKH K OTBETY MOXXET ObITh
YBeIMUEeHO.

Jns auy ¢ HapyweHuem 3peHus LOIyCKaeTCs ayAuaabHoe IpefiocTaB/ieHre UH(popMaLy,
a TakXKe MCIO/Nb30BaHUe Ha ayJUTOPHBIX 3aHATHUSAX 3BYKO3alMCHIBAIOIIMX YCTPOMCTB
(avkrodoHOB U T.A.). [omyckaeTcss MPUCYTCTBUE Ha 3aHATUSIX acCHUCTEHTa (TIOMOLLHHMKA),
OKa3bIBAIOII[ero 00ydJaromyMcs HeoOXOAUMYI0 TeXHUYeCKyH TOMOIIb. TeKyluii KOHTPOJIb
yCIIeBaeMOCTH  OCYLLeCTB/sileTcsl B ycTHOW Qopme. Ilpy mnpoBeseHMM TPOMEXYTOUHOMU
aTTecTalyy /il JIAL C HapylleHHueM 3peHUs] TeCTUPOBAHHE MOXKeT ObITb 3aMeHeHO Ha YCTHOe
cobecesjoBaHMe I10 BOIIPOCaM.

Jns auy ¢ oepaHuveHHbIMU 803MOXCHOCMAMU 300P0O8bsl, UMEIOWUX HAPYWeHUSI ONOPHO-
dgueamesbHO20 annapamd, Ha ayJUTOPHBIX 3aHITUSIX, a TAK)Ke IIPU MPOBeleHNH NPoLielyp
TEeKYILero KOHTPOJIs yCIIeBaeMOCTH 1 TIPOMEXKYTOUHOM aTTeCTallii MOTYT OBbITh IPeJj0CTaB/IeHbI
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HeoOX0ZMble TeXHUUECKHe CPe/iCTBa (TIepCOHA/IbHBINA KOMITBIOTEDP, HOYTOYK WM APYTOit
ra/pKeT); JI0MyCKaeTCsl IPUCYTCTBUe acCUCTeHTa (aCCUCTeHTOB), OKa3bIBaloIlero 00yuarommmcest
HeoOX0ZMMYI0 TEXHUUYECKYT0 ITOMOLb (3aHATh pabouee MeCTo, Tiepe/JBUTaThCs TI0 ayIUTOPHH,
TIPOUMTATh 3aJjaHue, 0OPMUTh OTBET, 00IL[AaThCS C TIPeroJjaBaTesiem).

8. IlepeueHb OCHOBHOI U /IONO/IHUTE/IbHON yueOHOM IMTepaTypbl, HE00X0JUMOM AJIA
0CBOEHMS JUCIMII/IUHBI

8.1 OcHoBHas /mTEeparypa:

1. A. Becrt. XuMus TBepjoro tena, T.2. M.: Mup, 1988.

2. Cyszganes W.II. ®uU3MKOXMMHS HAHOK/IACTEPOB, HAHOCTPYKTYp M HaHOMaTepHasoB.
Mocksa. KomKnura, 2006.

3. ¥xanoe FO.M. Onruueckre CBOWCTBA MOTYyPOBOAHUKOB, MockBa, Hayka, 1977.

4. Semiconductor and metal nanocrystals. Edited by V.Klimov. New York, Marcel Dekker
Inc. 2004.

5. MscoenoB B.®. [laBeioB A.B. Xumuueckrie CEHCOpPbI, BOSMOXXHOCTH W TIEPCITEKTHBHI.
/IKAX 1990. Tom 45. 7. C 1259-1278.

6. Bmacos FO.I'. TeepzoTe/bHbBIE CEHCOPBI B XUMUueckoM aHammse.// JKAX. 1990, Tom 45, 7
c.1279-1289

8.2 lonosiHMTeILHAA IMTEpaTypa
1. TokoHecylMe JieHTbl BTOPOTO TIOKOJIeHWss Ha OCHOBE  BBICOKOTEMITePATypPHBIX
ceepxripoBogHuKkoB/ Ilog pen. A. T'osina; Ilep. ¢ aurn.; pen. nep. A.P.Kayne. M.: JIKU,
20009.
2. R.A. Huggins “Advanced batteries” Springer (2009).
3. M. Winter & R.J. Brodd “What are batteries, fuel cells, and supercapacitors?” Chem.
Reviews 104 (2004) 4245-4269.
4. J.B. Goodenough, Y. Kim “Challenges for Rechargeable Li Batteries” Chemistry of
materials 22 (2010) 587-603.
5. M. Stanley Whittingham, Lithium batteries and cathode materials // Chem. Rev., 2004, 104,
4271-4301.
6. M. M. Thackeray, C. Wolverton, E. D. Isaacs, Electrical energy storage for transportation —
approaching the limits of, and going beyond, lithium-ion batteries // Energy Environ. Sci.,
2012, 5, 7854-7863.
7. High Temperature Solid Oxide Fuel Cells: Fundamentals, Design and Applications. (Eds.
S.C. Singhal, K. Kendall). Elsevier, Oxford, U.K., 2003.
8. C.4. Ucrtomun, E.B. Auturnos "KartogHbsle MaTepuassl 15 cpefHeTemiiepatypHbix TOTO
Ha OCHOBe I1epPOBCKUTOINO/00HBIX OKCH/IOB Tepexo/HbIX MeTannoB", Ycnexu xumuu 82,
2013, c. 686-700.
9. S.B. Adler “Factors Governing Oxygen Reduction in Solid Oxide Fuel Cell Cathodes”
Chem. Reviews 104 (2004) 4791-4844.
10. HO.M. IlonnaBko, Ilepeep3eBa FHO.II.,, PaeBckuii W.II. ®u3uKa aKTUBHBIX
I3/1eKTpUKOB. PoctoB-Ha-Zlony. N3a-Bo FOxxHOTrO ®PefepanbHoro yuusepcurera, 2009.
11. K»spgu VY. [Ibe303/1eKTpUYeCcTBO 1 ero rpakTuyeckoe npumeHenue. Ilep. ¢ anrn. M., U3-Bo
WH. JIUT., 1949.
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9. [IlepeueHb pecypcoB HH(POPMALMOHHO-TEe/IEKOMMYHUKALIMOHHOM  CeTH
”HutepHer” (nanee - cerb “HHTepHeT”), HEO00XOAMMBIX /I OCBOEHHUS
AUCLIUTLIMHBI
9bC IPRbooks
Cuctema 'APAHT: 31eKTpOHHBI epPUOAMUECKUI CIIPABOYHMK [ D/1eKTPOHHBIN pecypc].
KoncysnbranT [11toc: cripaBo4yHO - MOMCKOBAasi CUCTeMa [ D/1eKTPOHHbBIN pecypc]. —
OOO Hayynas 37eKkTpoHHasi 6ubsmoTeka. VIHTerpupoBaHHBIN HayYHBIA WH(POPMAIIOHHBINA
TIOpPTajl B POCCUMCKOM 30He ceTy IHTepHeT, BK/IFOUArOIUiA 0a3bl JAHHBIX HAYYHBIX W3[jaHUM
YU CepBUCH [y WH(OPMAIMOHHOrO obecrieyeHHs HayKd U BhICIIero 00pa3oBaHUS.
http://elibrary.ru/
5. ndopmarmonHas cuctema «EanHOe OKHO mocTyrna K oOpa3oBaTellbHBIM pecypcam»
(http://window.edu.ru/).

AL

9.1 CocTaB NporpaMMHOro odecrneyeHUus
1. Epunas snekTpoHHast oOpasoBarenibHas crictema U-complex
2. AHTUIIIarMaT
3. OnepauyroHHas cuctema Windows
4. KowmrbtoTepHasi mporpamma js1 XuMukoB AcidBasel.ab
5. KowmmnbtoTepHas nporpamma zijisi XuMukoB ChemlL.ab

10. MeTouuecKHe yKa3aHusl JJisi 00y4aomuXxcsi M0 0CBOEHUK AUCIUIUTUHBI

TeopeTnyeckre 3HaHWS, TIOJyueHHble U3 Kypca JIeKUWH, 3aKpervisioTcs Ha
nabopaTopHBIX 3aHATHUSX. JTabopaTopHbIe 3aHSITHs TPOBOSATCS B Criel[dabHO 000y 10BaHHBIX
naboparopusix (2-16 «Jlabopatopusi aHamuTuyecko xumum Nelw, 2-25 «Jlaboparopus
aHa/UTHUECKOW XuMud Ne2» € TIPUMEHEHWeM HeOOXOJUMBbIX CpeiCTB  00yueHus
(s1abopaTopHOro 0b60opyzoBaHus, 00pa3i0B, HOPMAaTUBHBIX Y TEXHUUECKUX JOKYMEHTOB U T.I1.).

ITpy BBINOHEHNH J1TaOOPaTOPHBIX PabOT TMPOBOAATCS: IMOATOTOBKA 00OpY/OBaHUS M
npubOpoB K paboTe, u3yueHHe MeTOAWKU PabOThbI, BOCIIPOM3BEJIEHHE W3yUaeMOoro SIBIeHUS,
W3MepeHHe BeJIMUMH, Orpe/ie/ieHhe COOTBETCTBYIOIIUX XapaKTePUCTUK U TIOKa3aTesied,
obpaboTka [aHHBIX W WX aHa/mu3, 0000ijeHWe pe3ysbTaToB. B xofe mipoBeseHusi pabot
WCTOMb3YIOTCS TUlaH paboThl M Tab/uIpl A1 3amucedd HabmrogeHuit. IIpv BBIMOTHEHUU
nabopaTOpHOU pabOoThI CTY/IEHT BefleT pabouue 3ariuCcK pe3y/IbTaToOB U3MepeHUl (MCITbITaHUH),
oopmsieT pacueTbl, aHa/JU3UPYeT TIOJiyueHHble [aHHbIE TyTeM YCTAHOBJIEHUS WX
COOTBETCTBUSI HOpDMaM W/WIM CpPaBHEHHsI C W3BECTHBIMU B JIUTepaType [JaHHBIMH W/WIH
JNAHHBIMM JPYTUX CTyAeHToB. OKOHuaTe/bHble pe3y/ibTaThl 0(OpMISIOTCA B (hopme
3aK/IoueHus. B yueOHO- MeTOAWYEeCKOM I0COOMM 1O J1abOpaTOPHOMY TPaKTHKYMY
yKa3bIBaeTCs MepeueHb CpeAcTB 00yueHus:, OpMYIMPYeTCs 1ie/b TIPOBE/IEHUS] U COZiepyKaHHe
KakgoM JsabopaTopHoit paboTel. Ilo pe3ysnbraTaMm, TIOMYYeHHbIM TIDU  BBITIOJTHEHUH
naboparopHbiX pabor, odopMASIOT JabopaTopHbIii  OTueT. OTYeT OLeHWBAETCS TI0
COZIEP>)KAHUIO ~ TEOpPeTUYeCKOH WH(OpMaI[uK, TPaBWILHOCTH 00pabOTKH  MOTy4YeHHBIX
9KCTIepUMEHTa/TbHBIX IaHHBIX U BEPHOCTH UX UHTEPIPeTaliu.

MeToanueckue yKa3aHus 10 0()opMJIEHHIO 0TUYETA M0 MPAKTHYeCKUM pabdoram.

OdopMiieHre oTUeTa BBITTOMHSETCS B ITeUaTHOH dopMme. B oTuete J0/DKHBI OBITH
TIPYBE/IEHBI: 11e/Tb PAOOThI; KPaTKOE U3/I0XKEHHE TEOPEeTHUECKUX OCHOB, METO/IMKA
TIpoBe/ieHus1 paboThl; 00paboTKa 1 00CYK/IeHHe MTOTyUYeHHBIX Pe3y/IbTaTOB, BIBO/IbI.

Habop TekcTta fmo/mkeH ObITh CiesiaH B TEKCTOBOM pefiakTope Microsoft Word st
Windows /ir060i#1 Bepcu.

HpI/I Ha6ope TeKCTa CjielyeT BbiAepP>KUBATh C/IeyHoIre 00s13aTeIbHEIE TPEGOBHHI/IHI
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http://xumuktutor.ru/view_programm.php?id=16
http://xumuktutor.ru/view_programm.php?id=13
http://window.edu.ru/

1. Orcryns! cneBa — 30 MM u cripaBa - 10 MM, cBepxy, cHU3Y — 20 MM.

2. IlIpudt ocHoBHOrO TekcTa - Times New Roman; pasmep 14 myHKTOB

(kernb), 1,5 uHTepBa.

3. AO63a1Hblil OTCTYT paBeH 5 MevaTHbIM 3HaKaM.

4. HyMepauus cTpaHuL] — BHU3Y.

5. 3aro/jioBKW, I0/|3ar0/IOBKH, PHUCYHKH, TabOMMLbl, (QOpPMYJbI OTAESIOTCS OT OCHOBHOIO
TeKCTa MeXCTPOUHBIM PaCCTOSTHUEM.

11. ITepeuenb HH(OPMALMOHHBIX TEXHOJ/IOTUH, UCII0/Ib3yeMbIX NPH 0CYyLIeCTB/IeHUH
o0pa3oBaTe/JIbHOr0 mporecca Mo AUCHUIUIAHE (MOJYJ/II0), BK/IIOUAs NepedyeHb
MPOrpaMMHOro0 obecrnedeHHsi 1 WH(OPMALMOHHBIX CIPABOYHBIX CUCTeM (HPH
Heo0X0JMMOCTH).

EnvHas anekTpoHHasi obpa3oBaTesibHast cuctema U-complex
AHTUIIIarMaT

Bugeo-nekuym

OJeKTPOHHbIe YUeOHUKH

ONeKTPOHHbIE Npe3eHTaluN

KowmribtoTepHoe TecTHpoBaHue

12. MarepuanbHO-TeXHHYecKas 0a3a, Heo0xoAuMas /ijisi 0CyLeCTB/IeHUs
o0pa3oBaTe/JIbHOTr0 MpoLecca Mo JUCHHUILIUHe (MOJY/II0).

JIeKLIMOHHBIE 3aHATHS MPOBOAATCS B ayauTopun 3-20 JeKLIMOHHOTO Kopryca (Kopmyc
KamItyca) YeueHCKOT0 rocyZjapCTBeHHOTo yHuBepcuteta uM. A.A.KaJbpipoBa, OCHallleHHOM
TaK)Ke Y Mpe3eHTaLMOHHON TeXHUKOM.

[MpakTryeckre pabOTHI MPOBOAATCSA B yueOHBIX labopaTopusix Kadeapsl xumun (3-18, 3-
30), KOTOpbIe OCHAIIIeHbI BBITSDKHBIMU IIKa)aMu 1 OCHOBHBIM J1aO0OPaTOPHBIM 000PYZOBaHUEM:

0711 838eWLIBAHUS — BeCbl TEXHOXUMHUUECKHE 1 aHA/IMTUYECKUE;

015 (uabmpoeaHusi — BOPOHKU CTeK/siHHBIe, (apdopoBbie, K0mObl ByH3eHa, HacoChl
KamoBckoro, BaKkyyMHbIe HaCcOChI;

07151 8bICYLUUBAHUS U NPOKA/IUBAHUS 8eUjecms — IKCUKATopsl, yaiiku [letpu, dapdopoBsie
YalllKU, TUTJIU, CIIUPTOBKH, CYIIWIbHbIE IIKadbl, MydebHble euy;

0151 npuecomoeneHuss pacmeopos8 — CTaKaHbl, MepHble KOJObl, MepHble LIATUHAPHI,
MTUTIETKH, HAOOpbl apeOMeTpOB;

0/151 Npo8eoeHUsl pa3/AUUYHbIX ONbIMOE NO NOAYYEHUIO 8eWeCms U 8blA8AEHUI0 UX XUMUYECKUX
cgolicme — CTeKJIsIHHbIe IPOOMPKHU, CTaKaHbI, KOJIObI U peTOpThI; KOOkl Bropiia;

BOPOHKM Karle/ibHble, CKISHKY [Ipekcerns, TUILeHKO U Ipyryie POMbIBHbIE CK/ISIHKU;

dapdopoBble ualKy, CTakaHbl, TUIJM, CTYNKM C TMecTWKamy; amnmnapatbl Kwumnmna,
ra30MeTphbl, 030HAaTOPbI, KaJIOPUMETPhI, TEPMOMETPHI, KOJIOOHArpeBaTe/iy;

BO/IsIHbIe, MaC/IsTHbIe U TlecuaHble 6aHy;

XONMOAUTBHUKY JIMOWXa, BO3AYIIHBbIE XOJIOAUTbHUKUA, KPUCTA/I/TM3aTOPhI; TPUOOPHI st
HaO/MIOZIeHNsT  37MeKTPOTIPOBOJHOCTH, I 37eKTPOJIM3a;  Ta/jbBaHUYeCKHWe  3/IeMeHTHI;
BOJILTMETPbI, TEPMOIAphl, J1abopaTopHbIe aBTOTPaHCPOPMATOPhI;

repeMeIlrBalolliee yCTPONCTBO, LieHTpudyra, KoJboHarpeBaTesy;

CTOoJIbI TabopaTOpHbIe U TIPUCTEHHBIE C MO/BeJeHHBIMU - BOJOM U repeMeHHbIM ToKoM 220 B;
XUMHWYeCcKHe Kadbl 17151 XpaHeHUsI: PeaKTUBOB; TIOCY/ibl; IPUOOPOB; XaaToOB, BePXHeH
OJ1eXK/Ibl, BHITSDKHBIE 11Ka(bl, HAOOp apeomeTpoB, KarnopumeTp, pH-meTp, ciekTpodoTomeTp,
doTokoI0pUMeTp, Tab0PaTOPHBIA MUKPOCKOTT.
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MMHUCTEPCTBO HAYKU 1 BBICIIET'O OBPA30BAHNS
POCCUMCKON ®EIEPAITAN
denepanbHOe TOCyIapCTBEHHOE OI0/KeTHOe 0Opa3oBaTe/lbHOe
yupesK/ieHre BbICIIero o6pa3oBaHUs
«YEUEHCKUI I'OCYJAPCTBEHHBIN YHUBEPCUTET
MMEHUN AXMATA ABOYJIXAMUJIOBUYA KAJIBIPOBA»

BUIOJIOT'O-XMWYECKU ®AKYJITET
Kadenpa «Xumusi»

PABOYAS ITIPOTPAMMA
YYEBHOW M CIIMII/TAHbBI

«Monexynﬂpnaﬂ CIIEKTPOCKOITUA KOOPAUHAIIUOHHBIX COEJI[I/IHEHI/IFI»

HaripaBiieHue moAroToBku Xumust

Ko/ HanpaBneHus MOrOTOBKU 04.04.01

[Tpodunbs NOATroTOBKU Heopranuueckass xumus
KBanudukaiiyst BbITyCKHUKA Marwuctp

dopma obyueHUs OuHast/ouHO-3a04YHast
Kop puctmmivHb b1.0.06

I'po3nbiy, 2025 T.




MaromazioBa M.A. Pabouast mporpamMma AWCHUATUIMHBI «MoOJeKyisipHasi CrIeKTPOCKOTTHS
KOOD/IMHALIMOHHBIX COeIMHeHWM» /coct. MaromagoBa M.A. — TI'possbiii: ®I'BOY BO
«YeueHCKUM rocyjapCTBeHHbIN yHUBepcuTteT uM. A.A. Kageiposa», 2025 .

Pabouasi nmporpamma y4yeOGHOM AMCLMIUIMHBI pacCMOTpeHa M ofobpeHa Ha 3acellaHUM
Kadenpsl «XuMus», peKOMeH/I0BaHa K HCI0/Ib30BaHMIO B yueOHOM miporjecce (mpoTokos Nel ot
03.09.2024 r.), coctaByeHa B cooTBeTcTBUM C TpeboBaHusiMu PI'OC BO mo HaripaB/ieHUIO
noarotoBkn 04.04.01 — «Xwumusi» (ypoBeHb MarucTparypbl), YTBEpP)KAEHHOTO MPUKa30M
MuHucTepcTBa 06pa3oBaHus U Hayku Poccuiickoii @efepariuu ot 13 urons 2017 r. Ne 655, ¢
yuetom nipounst «Heopranndeckasi XMMusi», a Takke pabourM yueOHBIM I7IaHOM T10 JAHHOMY
HarpaB/IeHUIO TIO/rOTOBKH.

© Maromajgosa M.A., 2025 .
© ®I'BOY BO «YeueHcKuii rocyAapcTBeHHbIN yHUBepcuteT UM. A.A. KagpipoBa», 2025 T.



10.

11.

12.

CopepxaHue

CTp.
Llenu v 3ajaur OCBOEHUS JUCLIUTIIMHBI 4
[TepeueHb TUIAHUPYEMBIX Pe3y/IbTaTOB 00yUeHHS 10 JUCLIATITHE

(MoAy/t0), COOTHEeCEHHBIX C MJIaHUPYyeMbIMU pPe3yJIbTaTaMU OCBOEHUS
obpa3oBaTe/TbHOM TIPOTrPaMMBI 4
MecTo auctuIiuHbl (Moy/is1) B cTpykType OITOIT 5
Copep>kaHue JUCLUIIMHBI (MO/yJis1), CTPYKTYPUPOBaHHOE T0 TeMaM

(pa3menam) € yKa3aHWeM OTBeIeHHOIO Ha HUX KOJIMUeCTBa

aKa/IeMUYeCKHUX YacoOB U BUJIOB yUeOHBIX 3aHATHU 5
[TepeueHb yueOGHO-MeTOAMUECKOTO 0OeCTieueHHsI s CAaMOCTOSITe/TbHOM

paboThI 00yUAIOIIUXCS 110 JUCLUTIIMHE (MO/IYJII0) 10
@DOoH/1 OLIEHOUHBIX CPe/CTB /i MPOBeJeHNs IPOMEXKYTOUHOM aTTeCcTal[uu
00yuJaroIUXCs TI0 AUCLUTUIAHE (MOJYJTIO) 10
Oco0eHHOCTH peanu3alid  JUCLUIUIMHBI I8 WHBA/JWAOB M JIMI[ C
OrpaHUYeHHBIMU BO3MOXKHOCTSIMH 3/]0POBbSI 13
[TepeueHb OCHOBHO¥ U [OTIOJTHUTETLHOM yUeOHOM JTUTepPaTyphl,

HE0OXOIUMOM /IJ1s1 OCBOEHUST AUCIIUTUTUHBI (MO/YIs1) 14
[Tepeuens pecypcoB MHGOPMALIMOHHO-TeIEKOMMYHUKALIMOHHOM CeTH

"NHTepHeT", He0OXOJUMBIX /IJIsi OCBOEHUS AUCLIUTITUHBI (MOZYJIs) 14
MeTouueckue yKa3aHUs sl 00yUaroIuxcsi TI0 OCBOEHUIO JTUCIUTUIAHEI

(Mopmynst) 15
[Tepeuenb nHGOPMALMOHHBIX TEXHOIOTHH, UCTI0/Ib3yeMbIX TIPU

OCyIIleCTB/IEHUM 00pa3oBaTeIbHOTO TIPOL[ecca 1Mo AUCLUTIIMHE (MO/YJIi0),

BKJIIOUAsI TiepeueHb MPOrpaMMHOro obecrieueHust 1 MHGOPMAI[MOHHBIX

CTIPaBOYHBIX CHCTEM (TTPH HEOOXOAUMOCTH) 15

Omnucanue MaTepyabHO-TEXHUUECKOU 0a3bl, HeOOXO0[UMOM J171sT
oCy11eCTB/IeHUs] 06pa30BaTeIbHOTO TPOLeCca M0 AUCLUTUIHHE (MOYJTIO)



1. e/ 1 3a;a4¥ OCBOEHMS AUCLMILIUHBI
Iles1b 0CBOEHHUS JUCHMIUIMHBI: TTO/TyUeHHe CTyJeHTaMu 0a30BOT0 00pa30BaHMsI 110 BCEM
acrieKTaM  COBPEMEHHOW  aHa/IMTUYeCKOHM  XWUMWM, pa3pabaThiBaroiieldi Ha  OCHOBe
dbyHIaMeHTalbHbIX 3aKOHOB (DM3UKM W XUMHUM TPUHIUIHA/JbHbIE MeTOAbl YW TpHEeMbI
yCTaHOB/IEHUsI KaUeCTBeHHOT'0 ¥ KOJTMUeCTBEHHOT'0 COCTaBa pa3/InuHbIX 00HEeKTOB U 00ecrieueHust
KOHTPOJISI TEXHOJIOTMUeCKUX MPOL|eCcCoB
3ajauM JUCHUIUIMHBI: Pa3BUTHE TEODUU BCEX XUMUUECKUX U (PU3UKO-XUMHUYECKUX
METO/IOB aHajau3a U Orepalyii, C KOTOPbIMM CTa/JKMBAeTCsi XUMMK- aHaJIUTUK B IIpoLiecce
pa3pabOTKH, COBEPIIIeHCTBOBAHKS M TIOBCEIHEBHOT'O BITIO/THEHUS Pa3/TIMUHBIX METO/JUK aHaJTh3a;
HayuyHoe 000CHOBaHMe OOI[MX BOTIPOCOB TEOPUH OmpefiesieHus, UaeHTU(hUKAL[|UH, pa3/esieHus U
KOHLIEHTPHPOBAHUS BELL[eCTB.

2. TlepeueHb MJIAHUPYEMBIX Pe3y/IbTAaTOB 00yUeHHUs M0 JUCIHHUIL/IUHE, COOTHECEHHBIX C
IUIAHUPYeMbIMH pe3y/ibTaTaMHi 0CBOeHHsA 00pa30BaTe/IbHON MPOrpaMMbl.
[Iporecc n3yueHus: JUCLUIUIUHBI «MoOJIeKyJisspHasi ClieKTPOCKOIHS KOOPAUHALMOHHBIX
coeJMHEHU» Hampas/ieH Ha (pOpMUpPOBaHUe 3/IeMEHTOB C/Ie[yIOIINX KOMIeTeHLIMH B
cootBeTcTBUM ¢ PI'OC no faHHOMY Harpas/IeHUIO TTIOATOTOBKU:

I'pynna KommeTeHIuit Kateropus KommnereHui Koj 1 HauMeHOBaHMe
KOMIeTeHI[UH
ITK CrierjuanbHble 3HaHUS U [TK(0)-1:Criocoben
yMeHHus1, HeOOXOZUMbIe [/isT | UCIOJTb30BaTh
3¢ ()eKTUBHOTO peleHust (byHaaMeHTabHbIe
3a/jau B MPOM3BO/[CTBEHHOW | 3HAHUSI CTPYKTYPHI U
JesITeIbHOCTH CBOMCTB HEOpraHMYeCKUX

Bell|eCTB U MaTepuasioB B
pelleHuu 3a7au
XUMHUYECKOU
HarpaB/IeHHOCTH

B pe3ysibTaTe 0CBOeHUs UCLATUIMHBI 00YUarOIIUICS 0/DKEH:

Kopg Ko 1 HaumMeHoBaHHe
Pe3ybTaTsl 00yueHHs
KOMIIeTeHI! UHUKaTOopa
o JUCIHHUIL/IAHE
u KOMIIeTeHI[MH
3HaTh: 0COO0EHHOCTH CTPYKTYPHI M CBOMCTB

HeopraHuuyeCKUXx BellleCTB U MaTepHa/ioB
T1K(0)-1.1. P o pHasIos,

COCTaBJISIOLIMX OCHOBY HAYKOEMKHX 00/1acTeit
HapO/IHOT'O XO351CTBa

YMeTb: IpUMeHATh 3HaHUSI CTPYKTYPbI U CBOWCTB
HeopraHW4ecKuX BellleCTB B HAYKOeMKHX 00J1acTsx
HapOJHOr0 X035MCTBa

Biajierb: 0COOEHHOCTSIMU CTPYKTYPbI M CBOMCTB
HeOpraHM4YeCKHX BellleCTB U MaTepuaioB

3HaeT 0C0OEHHOCTH
CTPYKTYPBbI U CBOWCTB
HeopraHuuecKux
BellleCTB U MaTeprasoB,
COCTaBJISIFOLUX OCHOBY
HayKOeMKHuX o0iacTeit
HapO/IHOTO X0351MCTBa

TIK(0)-1




3.MecTo aucuunMHbl B crpykrype OIIOII.

MucuunimHa « MoseKyisipHasi ClIeKTPOCKOIHSI KOOPAWHALIMOHHBIX coeiiHeHui» 51.0.07
OTHOCHUTCS K JUCHUTIZIMHaM 6a30Boi yactu 6si0kab1l «/luctumavaet (Mogyin)» OITOIT BO— no
HaripasJ/ieHuto roArorosku 04.04.01.

[aHHbBIM KypC 3aK/iajblBaeT 3HaHWSA [Jid HAYUYHO-UCC/Ie[[OBAaTeNbCKOM TMPAaKTUKKA WU
BBIMIOJTHEHUS] MarvMCTepCKUX Juccepranuil. [JWMCLUIUIMHA HeNocpe[CTBEHHO CBs3aHa C C
HeOpraHWYeCcKOW XUMHueH, C XMMUel KOOPJWHALMOHHOW COeIMHeHUM.

1. CopepxaHue [UCIUIUIUHBI (MOAY/IA), CTPYKTYpPHPOBaHHOe MO TeMaM
(pasaenam) c ykasaHHeM OTBeJeHHOI'0 Ha HUX KO/IMYeCTBa aKa/leMHYeCKUX
WM aCTPOHOMHYECKHUX YacOB U BH/IOB YUeOHBIX 3aHATHH.

4.1 CrpykTypa JUCIUILIMHBI.
OOb111ast TPyZ0eMKOCTb AUCLUIUIMHBI TI0 OUHOM (hopmMe 0OydeHusi COCTaB/isieT 6 3aUeTHBIX
enunul] (180 akaseMuyeckux yaca).

Tpym0eMKOCTb, UaCcoOB
dopma paboTel 00yUaromuxcs/Buipl yueOHBIX 3aHATHI CemecTp
3 Bcero

KoHTakTHas ayauTopHasi pabota 00yuaroImuxcs ¢ perno/aBaTesieM: 34 34
Jlexkuuu (JI) 17 17
ITpakTrueckue 3ausTus (I13) 17 17
JlabopaTopHble paboThl (JIP)
CamocTosiTe/ibHas paboTa 110 110
Kypcosoii npoekT (KIT), KypcoBasi pabora (KP)
Hoxnan (1)
Jcca (D)
Pecdepar (P)
CamMocTosTebHOe U3yUYeHre pas/ieNioB 110 110
By uToro KOHTpOJIs1 - 5K3aMeH 36 36

4.2 Copep)xaHue JIeKIIMOHHOI'0 Kypca

Ne | HaumeHoBaHMe Copep)kaHue JIeKIJUOHHBIX 3aHATUHH (TeMbI)
n/n | pa3paesna AUCIUILIAHBI
CB#I3b BepOATHOCTH MOIJIOLeHUsl KBaHTa ¢ MosisspHeIM | I, PK
Ko3¢¢uyeHToM. 2. CpaBHEHUE CIIEKTPOB /151
PasHbIX TUIIOB MOIJIOIIAKIIMX BellleCTB: akBa- U
alU/I0KOMIUIEKCOB, OPraHUUYeCKHX BeLLeCTB C
XPOMO(DOPHBIMU IPYIIIIAMH; UX KOMILJIEKCOB C
ONeKTpOHHO- pomoop Py ’
MeTaJlJlaMH, KOMILJIEKCOB IepeHoca 3apsija v Jp.
KosiebaTebHO-
1. Bo3MoykHOCTH OrpejesieHys BelleCTB Ha OCHOBe
BpaljaTesbHble
CMEeKTPOB KaK/J0ro TUIa.
CTEeKTPbI NOT/IOL[eHHUs
MOMEKVIT [TpoucxoxxpeHre CIeKTPOB MOIJIOLEHUS aKBa - U
o aIua0KOMIIeKcoB d- u f-
5JIEMEHTOB.
Teopust KpUCTA/UTUUECKOI'O [10JIA. O, YO,

Beipoxenre d-opburaseii v CHTHE BBIDOXK/EHUS B
T10J1e JIMTaH/I0B.




Benmunza sHeprum kpucrammyeckoro rnoss (OKIT).
BivstHue pa3nnuHbix (hakTopoB Ha BeauunHy DKII.
BepositHocTs d-d 1 f-f mepexozoB, npuunHbI
HapylleHusd 3anpera Jlamopra.

N3mepenue
CBeTOIIOIJ/IOLLIeHUS

M3mepenue CBeTONOIJIOL|eHYS

KonvyecTBeHHble XapaKTepUCTUKU
CBETOIOIJIOLL[eHUS.

CB$13b pas/MYHBIX XapaKTepUCTUK MeXJy co00M, nx
3aBUCUMOCTb OT KOHLIeHTpalM1 pacTBOpa.

I, YO

[TpuHIUMIBI pabOTHI ¥ OCHOBHBIE Y3/1bI TIPUOOPA,
W3MepSIIOILIEr0 CBETOTOTJIOIIeHHe.

Heo06x0AuMOCTh pacTBOpa CPaBHEHUS U €T0
BO3MOJKHBIM COCTaB.

VICTOUHMKHM CBETa, UX CTIeKTPa/bHasi XapaKTePUCTHKA,
MOIIHOCTb, CTaOM/IBHOCTb.

I, YO

BocnponsBoguMocTh
Cd-ananusa v nyTu ee
TMOBBILLIEHUS

BivstHue pa3inuHbIX (hakKTOpOB Ha KO3 PUIeHT
Bapualuu Jj1sl CIIeKTPOPOTOMETPHUUECKOT0
orpefiesieHUsI B LIeJIOM.

Bugp! ommmbok (MHCTpyMeHTaTbHasi, (hOHOBas,
KIOBeTHasl, peaKlIMOHHasl ), peasibHbI{ BKJIa/l KaXK/J0UM B
0OI1y0 MOTPeNIHOCTh U MUHUMMU3ALIMs 0011el
MOTPELHOCTH.

O, YO,
PK

CB$13b MIHCTPYMEHTA/IbHOM OIIMOKK C ONITUYeCKON
TJIOTHOCTBIO PacTBOpa M '"KauecTBOM ripubopa”
(xpuBas IlImuzra).

Bri60op orntuMasbHOM BeTMUUHBI OMTHYeCKOH
IIJIOTHOCTH.

[TyTu noBbIeHNs "KauecTBa rpubopa’.

O, YO,
JIP

doToMeTpuyeckue
peakiuu. OCHOBHbIE
TpeboBaHus K
(dhoTomeTprueckom
peakuuu.

BakHelve peakiuu, npumensiemble B CP-aHanuse.
Vicnonb3oBaHue KOMIUIEKCOB C HEOPraHUUeCKUMHU
JIMTaHJaMHU.

I, YO

TpyAHOCTH, CBSI3aHHBIE CO CTyIeHUaTbIM XapaKTepoM
KOMIT/IeKCO0Opa3oBaHMsl B POZIaHU/IHBIX 1
aHaJIOTUYHBIX UM crcTeMax. [IpenmyiriecTBa Takux
CHUCTEM.

I, YO

0O0630p opraHUUeCKUX
(boTomeTpUUeCKUX
peareHTOB

Kpurtepuu cpaBHeHus1 peareHTOB.

Knaccugukarys opraHMuecKux peareHTOoB I10 TUITY
CBSI3U C LJeHTPa/IbHbIM MOHOM.

PeareHTbl, KOOpAVHUPYIOLMECS Yyepes /IBa aTOMa
Kucaopoza (ciabororoliaroliye peareHThl,
TUJPOKCHIICOeprKalljie KpacuTen), UX J0CTOMHCTBA
Y HeJOCTaTKHU.

O, YO,

PeareHTbl, KOODIMHUPYIOLMECS Uepe3 KUCI0POJ U
a30T OZJHOBPEMEHHO (OKCHa30Coe/IHeHus,
aMUHOOKCHCOe/JUHeHUs, HUTPO30COeIMHeHUs U
OKCHUMBI).

PeareHTbl, KOOpJMHUPYIOLMECS Uepe3 /iBa aTOMa
cepbl WM Yepe3 aTOMbI Cepbl M a30Ta OHOBPEMEHHO.

['eTeporoMKOMITIEKChI
B aHa/u3e

['eTeponoNMMKOMI/IEKCH] B aHA/TM3€
Cocras u crpoenue ['TIK.

YO, PK,

Peakiu o6pasoBanus I'TIK, paspyiienne ux

PK, JIP




KHCJIOTaMU Y KOMIIEKCAaHTaMHU.
Boccranosnenue I'TIK.

OYHASA ®OPMA OBYYEHUA

4.3. Pa3pe/ibl AMCHMIUIAHBI M BU/IbI 3aHATHH, u3ydyaemble B 111 cemecTpe

KosmmyecTBo yacos
Ne AypuTopHas
pas- HanmeHnoBaHue pasziesioB Beero pa6oTa Cp
Asa 1| 1P
1 2 3 4 5 6
1 OJIeKTPOHHO-K0Jie0aTeTbHO-BpalliaTe/TbHble CTIeKTPhI 78 4 4 20
MOT/IOLIeHUs] MOJIEKY 1.
2 V13MepeHue CBeTOIOIVIOLLeHUs 26 4 4 18
3 Bocripoussogumocte C®-aHamm3a U IyTU ee MOBbILIeHNS] 24 3 3 18
4 doTomeTprueckue peakiii. OCHOBHbIe TPeOOBAHUS K 22 2 2 18
(boTOMeTpHUUYEeCKON peakIiu.
5 0O630p opraHnYecKnx OTOMETPUUECKUX PeareHTOB 22 2 2 18
6 ["eTepoIoIMKOMILIEKCEI B aHa/Iu3e 22 ) 2 18
Hroro 144436 17 | 17 | 110
4.4 CamocrosiTesibHasi padoTa CTy/[eHTOB
Bup camocTositennbHOU
N OueHOYHO Kop,
HaumeHoBaHMe TeMbI BHeayUTOPHON o Kon-Bo KOMIIOTEH-
JUCLITUTMHBI WK Pa3jena paboThI 00yUaroImxcs, coencreo | 1ACOB .
B T. u. KCP PeA H
Pasgen 1. DneKTpoHHO- [Tpopabotka yuebnoit | YO, PK
KosiebaTelbHO-BpalllaTe/ibHbIe JIUTepaTyphl, JTeKLUH 20 [TK(0)-1
CHeKTPbI MOIJIOLEeHUSI MOJIEKYJIL.
W3mepenue cerororyomienuss | IIpopabotka yuebnoit | /I, PK ITK(0)-1
JIUTEPATyphbl, TE€KLIUM. 18
IToaroToBka goKnaja.
Bocnpoussoaumocts CP- [Tpopabotka yuebnoit | [, PK [TK(0)-1
aHa/iv3a U MyTU ee TOBbIIIEHNs | INTePaTyphbl, JeKLUN. 18
IToaroroBka AoK/Iaja.
doToMeTpuyecKre peakiiu. [ToaroToBKa JoKnaja. PK, I [TK(o)-1
OcHoBHbIe TpebOBaHUs K 18
(hoTOMeTpHUUeCKON peakIIiH.
O630p OpraHUYeCKUX ITpopaboTka yue6OHOM T, PK 18 [TK(0)-1
(hoTOMeTpUUeCKUX peareHToB JIUTepaTyphl, JTeKLUM
["eTeporonMKOMIIIEKCEI B [TpopaboTka yueOHOM YO, PK 18 [TK(0)-1
aHasu3e JIUTEPaTyphl, JEeKLUH.

Bcero B 3-m cemetpe-110 uaca

4.5 JTabopaTopHbIe padoThI He MPeAYCMOTPEHbI YUeOHbIM MUIAHOM

4.6 IIpakTHueckue 3aHATUA




Ne
Ne n/m | pa3pena

Copep>xaHue NPaKTUYECKHX 3aHATUH (TeMbI)

KoJ1-
BO
JacoB

Bo3moykHOCTH ornpene/jieHrs BeleCTB Ha OCHOBE CIIEKTPOB KdXK0r'o
THIIA.

Buibl o160K (MHCTpYMeHTa bHasl, (hOHOBasi, KFOBeTHasl,
peakiMOHHas), peaibHbIN BK/IaJ| KaXK0H B OOII[YIO MOTPEITHOCTh U
MUHUMU3a1Ms 00IIIeH.

V3MepeHHe CBeTOMOIIOLEHMUS.
CBsi3b BepOSITHOCTH MOTJIOLeHHsI KBaHTa C MOJISIPHBIM K03 QULIieHTOM.
KonuyecTBeHHbIE XapaKTePUCTHUKU CBETOIOIJIOIeHUS.

BnusiHue pa3nuuHbiX ()aKTOPOB Ha KO3 UIIMEHT Bapualiuu [ijist
CrIeKTPOOTOMETPUUECKOTO OTIpe/ie/ieH sl B LIeJIOM.

CBsI3b MHCTPYMEHTA/IbHOU OIMOKU C ONMTUUECKON TVIOTHOCTBIO
pactBopa u "KadectBoM nipubopa"” (kpuBas I1IMuaTa).

[TpuHIMIIBEI pabOTHI K OCHOBHBIE Y3/TbI IPUOOPA, U3MEPSIIOIIIEro
CBETOIIOTJIOLeHHe.

KpuTepuu cpaBHeHHsI peareHTOB.

CpaBHeHMe CTIeKTPOB [i/1s1 pa3HbIX TUIIOB ITOIJIOLAOIMX BellleCTB: aKBa-
M alUJJOKOMIUIEKCOB, OpraHMuUecKuX BellecTB C XpPOMO(OPHBIMU
rpynnaMy; HUX KOMIUIEKCOB C MeTa/UlaMH, KOMIUIEKCOB IlepeHoca
3apsija.Peakiy obpaszoBanus ['TIK, paspyieHve UX KUC/IOTaMH U
KOMIL/IeKCAHTaMHU.

Bcero 3a 3-em cemectpe -17

O4YHO-3AOYHAS{A ®OPMA OBYYEHUSA

4.1. CTpyKTypa JUCLUILIMHBL.
OO1mast Tpy10eMKOCTb AMCLMITIMHBI 110 OYHOM (opMe 00yueHUsi COCTaB/sieT 43aueTHBIX
equnuL] ( 180 akajeMuueckux yaca).

Tpy0eMKOCTb, 4acoB
dopma paboTel 00yuarouxcs/Busibl yueOHbIX 3aHSATHIA Cemectp
3 Bcero

KoHTakTHas ayiuTopHasi paboTta 00yuaroiuxcsi C TperoaBaTeneM: 36 36
Jlekumu (JI) 12 12
[Tpaktryeckue 3ansatus (113) 24 24
JlabopaTopHble paboTsl (JIP)
CamocrosiTesibHast paboTta 108 108
Kypcosoii npoekT (KII), KypcoBasi pabora (KP)
Hoxnaz (1)
Accr (D)
Pedepar (P)
CamocTosTenibHOe U3yyeHre paszesioB 108 108
Byt UTOro KOHTPOJIS - S5K3aMeH 36 36

4.3. Pa3je/nibl JUCLUIUTAHBI U BU/IbI 3aHATHH, u3ydyaemble B VI cemecTpe



KosuectBo yacos
Ne AyautopHas
pas- HaumeHoBaHue paszenoB Beero paboTa Cp
Jena T P
1 2 3 4 5 6
1 Pasgen 1. DneKTpoHHO-Ko/lebaTelbHO-BpalljaTe/TbHbIe 24 ) 4 18
CHeKTPbI MOIJIOLEeHUST MOJIEKYJL.
2 VI3MepeHye CBEeTOIOT/IOIeH S 24 2 4 18
3 Bocripoussogumocte Cd-aHanm3a v IyTH ee TOBbILLIeHNS] 24 2 4 18
4 dotomeTprueckue peakijur. OCHOBHbIE TPeOOBaHUS K 24 2 4 18
(hoTOMEeTpHUYECKOU peakLvu.
5 0O630p opraHUYecKUX OTOMETPUUECKUX PEareHTOB 24 2 4 18
6 ['eTepOrOIMKOMIIIEKCE] B aHA/T3€ 24 ) 4 18
roro 144+36| 12 | 24 | 108
4.4 CamocrosTenbHasA paboTa CTyAeHTOB
Bug camocTrosiTesnbHOM
N OneHouHO Kop,
HaumMmeHoBaHue TeMbI BHEayIUTOPHOU Kon-Bo
e KOMIIeTEH-
JUCLIMTUTMHBI WK pa3zena paboThI 00yUaroIIUXCS, YacoB
5T, 0. KCP CpeACTBO 15151
Paspesn 1. DeKTpoHHO- [TpopaboTka yueOHOI YO, PK
KosebaTe/TbHO-BpalljaTe/IbHbIe JIUTepaTyphl, JTeKLUM 18 [TK(o)-1
CHEeKTPbI MOIVIOLEeHUsI MOJIEKYJIL.
Vi3mepenue cBetororyomienusi | [Ipopabotka yuebnout | [I, PK [MK(0)-1
JIUTePaTyphbl, TEKLIUM. 18
[ToaroroBka JjoK/iaza.
Bocnpoussogumocts CP- [MpopaboTka yue6Hoii | [, PK [TK(0)-1
aHa/iM3a U MyTU ee TIOBbIIIeHUs | JINTepaTyphbl, JeKLUH. 18
IToaroroBka foKaaja.
doTOMeTpUYEeCKUE PeakLiuu. [TogroroBka fokiaza. PK, [ [MK(0)-1
OcHoBHbIe TpeboBaHUs K 18
(hoTOMeTpUUeCKOM peaklvu.
O0630p opraHUYecKuX [TpopaboTka yuebHO T, PK 18 ITK(0)-1
(hoToMeTpUUeCKMX peareHToB JIMTepaTypbl, JIEKLUU
['eTepoIIo/IMKOMITIIEKCHI B [TpopaboTka yuebHO YO, PK 18 ITK(0)-1
aHanuse JIMTepaTyphl, JTeKLUU.

Bcero B 4-om cemectpe -144

4.5 JIabopaTopHbIie padoThI He MPeJyCMOTPEeHbI y4eOHbIM IJIAHOM

4.6 IIpakTHuyecKue 3aHATHUSA




Ne ni/m

Ne
pa3jesia

Copep)kaHue NPaKTUYECKHX 3aHATUH (TeMbI)

Koa-
BO
JacoB

B03MO0O)XHOCTH OMpe/iesieHys] BellleCTB Ha OCHOBE CIIeKTPOB
KaKJJ0ro TUIa.

Byl omboK (MHCTpyMeHTanbHasi, oHOBasi, KIOBeTHasl,
peakI[MOHHas1), peabHbIN BK/Ia/ KaK0H B 00IIyI0 MOTPeIHOCTb U
MUHUMHU3a1Ms1 00IIIeH.

/3mepeHye CBETOMNOIJIOIEHUSL.

CBsi3pb  BEpOATHOCTH TIOTJIOIIEHWS KBaHTa C  MOJISIPHBIM
KO3 QULIeHTOM.

KosmmuecTBeHHbIe XapaKTePUCTHUKY CBETOIIOIJIOLEHHSI.

BnvisiHye pa3nnuHbIiX (PakTOpOB Ha KO3 @ULIMEeHT BapyaLiu Ji/s
CHeKTPO(POTOMETPUYECKOr0 ONpe/ie/IeHHs] B 1L[eJIOM.

CBsI3b MHCTPYMEHTA/IbHOM OIIMOKU C ONTHUECKOM TVIOTHOCTBIO
pactBopa u "KauectBoM nipubopa” (kpuBas IlImupara).

[TpuHLUTIBEI pabOThI ¥ OCHOBHBIE Y3/TbI TPUOOpA, U3MEPSIOIIero
CBETOIIOTJIOLeHHe.

Kpurtepuu cpaBHEHHsI peareHTOB.

CpaBHeHMe CIIeKTPOB /11 pa3sHbIX TUIIOB IOIVIOLAOIINX BeleCTB:
akBa- U  alUJ0OKOMIUIEKCOB, OpPraHUYeCKUX  BellecTB C
XpOMOGOpHBIMU TPYIIaMH; HMX KOMIUIEKCOB C MeTaslaMH,
KOMII/IeKCOB I1epeHoca 3apsifia.

Peakuyu obpa3zoBanusi ['TIK, paspymieHve WX KHC/IOTaMH |
KOMIIJIeKCAHTaMH.

TIOTJIOLeHUs U JIFOMUHECLIeHLIMH, TIPUMEHeHYe B U3yUYeHUH 0JIMOKCOMeTalJIaTHbIX
HAHOKJ/IaCTepOB [ NeKTPOHHBIN pecypc]: yuebHoe nocobue/ I'pxxeropkeBckuii K.B.,

4.7 KypcoBas pa6oTa — He ipelyCMOTpeHa y4eOHbIM IJIaHOM

5. IlepeueHb yue0HO-METOAMUECKOr0 OOecreuyeHHs /i1 CAMOCTOSITe/IbHON PaboThl
00y4arIIMXCSA M0 JUCHUITHHE (MOAYJIIO0)
1. T'pxeroprkeBckuii K.B. OcHOBbI MONEKY/ISIPHOM CIIeKTPOCKOTHH. CIeKTPbl OMTUUYEeCKOTO

Octpoymmko A.A.— D/eKTPOH. TeKCTOBbIe laHHble.— EkaTeprHOypr: Y panbckuit
denepanbhbiii yHuBepcutet, S6C ACB, 2015.— 212 c.— Pexxum fgoctyma:
http://www.iprbookshop.ru/66564.html.— 3BC «IPRbooks»

2. HeypauuHa JI.K. ®u3nKo-XxuMHU4yecKrie OCHOBbI MPUMEHEeHUs] KOOPAMHAL[MOHHBIX
coeZiIMHEeHUH [ DNeKTpoHHbIN pecypc]: yuebHoe rnocooue/ Heynauuna JI.K., Jlaku3za H.B.—
DJIeKTPOH. TeKCTOBbIe JaHHble.— ExaTepuHOypr: ¥Ypanbckuii dheiepanbHbIl YHUBEDCUTET,
9BbC ACB, 2014.— 124 c.— Pexxum poctyna: http://www.iprbookshop.ru/68499.html.—
9BC «IPRbooks»

6. DoHA OLEHOYHBIX CPEeACTB /JIA NPOBEJeHHUSA aTTeCTAlHH O0yYaKIIUXCA IO
AUCLHUILIMHE (MOJY/II0)
[IpegycMoTpeHbI CieAyoIIe BUbl KOHTPOJIS KaueCTBa OCBOeHWsI KOHKPETHOW JUCLIUATI/TUHBI:
- TeKYIIUA KOHTPOJIb YCIIeBaeMOCTH

- IPOMEJKYTOYHasI aTTeCTalyst 00yJaroIUXCsl 10 AUCLIUTITIHE
@DOoH/1 OTIEHOUHBIX CPE/ICTB ZIJIsl TIPOBE/IeHUs] TIPOMEXKYTOUHOMN aTTeCTaluy 00yUaroIuXxCst
TI0 TUCIUTIMHE 0()OpMIIeH B TIPU/IO’KEHHH K paboueli mporpamme JUCIUTUIAHBI.
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TuroBble KOHTPOJIBHBIE 3aJIaHWST WM WHBbIE MaTepuasibl, He0OXOAUMbIe [/isi OIleHKH 3HaHWH,
yMeHUH, HaBbIKOB U (W/IK) OMbITA [esiTeTbHOCTU B MIpOLjecce TeKYIero KOHTPOJIs

KoHTpo/1IbHBIE BONPOCHI W 3aJaHMA [/l NPOBefleHUs TeKyllero KOHTPO/A H
MPOMEXYTOUYHOW aTTeCcTalid M0 MeTojAaM OOHApPY)KeHHsA, pa3jie/ieHuss |
KOHLIeHTPUPOBaHMS
1.Chopmynupyiite TpebOBaHus, peIbsIBIsIeMble K (hOTOMeTPUUECKUM peareHTam. [lepeunciute
TUTNUUHbIe WCTOYHUKM M3ydyeHUs1 B crieKTpodoToMeTpuu. B Kakoil 06siacTv cCrieKTpa OHHU
U3/1y4aroT?
2.B Kakux euHULaX BbIpa)KaeTcsi KO3(PPULIMEHT TOT/IOLeHUs], eC/TU KOHLIEHTPAaLYsl BbIpayKeHa B
MKI/M?
3.Ilponyckanve pacTtBopa ¢ KoHLeHTpaiuei 10,0 MKr/mi BellleCTBa, M3MepeHHOe B KIOBeTe
JavHoM 1,3 oM, paBHO 22,0%. Paccuntaiite KO3QUIMEHT MOT/IOLeHNs BellleCTBa.
4.TTepeunciuTe OCHOBHBIE 0COOEHHOCTH aHasM3a BeljecTBa 1o VK-criekTpam.
5.Ha3oBuTe 0CHOBHBIE UCTOUHUKU U3/1yueHus B MIK-crieKTpockonuu
TecToBble 3ajaHUA:
1. Kakoii peareHT HeoOxoauM /711 HepesIOMeTpUIeCKOTo OTIpe/iesieH s CyTb(aToB?

1) BaCl2 2) CuCl2 3) NH4SCN 4) AgCl
2. KakoBo npeumyl1iectBo HedenomeTpun? Bo3aMoKHOCTb onpefiesieH s :
1) ManbIX KOHIL|eHTPALWii; 2) BbICOKUX KOHL|eHTpal1ii;

3) KOJJIOUJHBIX CUCTEM; 4) UCTUHHBIX PaCTBOPOB.

3. Kakue peakijuu Haubosiee yacTo UCIOJIb3YOTCS B CTIEKTPOPOTOMETPUN?

1) peakiuu ocak/jeHUs

2) peakiu1 KOMIUIEKCOOOpa30oBaHUs

3) OKMC/INTEeIbHO-BOCCTAaHOBUTE/IbHBIE PeaKkLun

4) peakLiUM rUApoIr3a

4. Kakue 3HaueHust abcopOripn (A) U3MepsItoTCS C HAMMEeHBIIIeH MTOrPeIIHOCThI0?

1) 0-0,2; 2)0,2-0,8; 3) 0,8 - 2,0; 4) 0,05 - 0,1.
5.Kakast yacTh CcrieKTpa COOTBETCTBYeT y/bTpadroaeToBoi obmactu?

1) 400 - 750 HMm; 2) 200 - 400 uvm;  3) < 200 HM; 4) > 750 HM.
-400 um;  3) < 200 HM; 4) > 750 HM.

IIpakTHueckas padora
B03MO0)XHOCTH Onpe/ie/IeHNUs BellleCTB Ha OCHOBE CITIEKTPOB Ka)K/[0r0 THUIIA.
Ilesnb paboTsI:

1. O3HaKOMMTBHCH C TeOpUeN CTPOEHHsI aTOMa

2.03HaKOMUTBCS C 3aKOHOMEPHOCTSIMU PaCIo/IOXKeHHs CTIeKTPaIbHbIX CePUM U CIIeKTPaTbHbIX
JIMHUM B CIIeKTpe aToMa BOZIOpoJa.

3.ITogTBepAUTL CIpaBe//IMBOCTb CepraibHOU opMysibl baibMepa.

4. O3HaKOMUTBCS C XapaKTepOM CIeKTPOB M3/yueHUsi ra30B, apoB, U TBEPAbIX TeJl.

TeopeTnueckoe BBejleHUE

B 1911 rogy 3. Pe3epdopom Oblsia npejioxkeHa ssdepHas (niaHemapHas) mooeab amoma. B
I[eHTpe aTOMa XUMHUYeCKOTO 3/IeMeHTa C TIOPsiIKOBBIM HoMepoM Z B Tabsiuiie MeH/ieneeBa
pacrioiokeHo MaseHbKoe (auamerp 107°-10™ m) maccuBHOe (99,95% Macchl aToma) si7ipo,
3apsizi KOToporo + Ze (e — 3nmeMeHTapHbIH 3apsf). Bokpyr sizipa, mof00HO miaHeTaMm, o/,
JevictBreM cusbl KysioHa BpaiaroTcst Z oTpULiaTe/IbHO 3apsiPKeHHbBIX 3IeKTPOHOB, 00pa3ys
3/IEKTPOHHYIO 000/10uKy aToma (pUCYHOK 4.1). ATOM B 1je/10M HelTpasieH.
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[TnanetapHast Mozienb aToMa Pe3sepdop/ia siBUIachk KPYIHbIM 111aroM B pa3BUTHU 3HaHUM O
CTpOeHHe aToMa, OZJHAKO He CMOrJia 0OBSICHUTh JIJTUTEIbHOCTD CYIIleCTBOBaHUsI aToMa (ero
YCTOMUMBOCTB), MOCKO/IBbKY NIPOTUBOPEUM/Ia 3aKOHaM Kriaccuueckon ¢usuku. I1peosoneHue
BO3HMKILIMX TPYAHOCTel MoTpeboBano co3jaHre HOBOM — KBAHMOBOU — TEOPUU CTPOEHHs aToMa.
B 1913 rogy gaTtckuii ¢pusrk Hunbc Bop mpeioxui oTka3aThCsl OT MHOTHX TIpe/iCTaBIeHUM
K/lacCUuecKor (pU3MKU U CPopMyUpOBaI NOCMy/Aambl, HA OCHOBE KOTOPBIX /I0/PKHA CTPOUTHCS
HOBasi TeOpUsI CTPOEHHs aToMa:

1. ITocmynam cmayuoHapHbIX cocmosiHuli: B aToMe Cyl11]eCTBYIOT CTal[iOHAPHbIe OpPOUTHI,
HaXO/sICh Ha KOTOPBIX /IeKTPOH 00s1a/iaeT AUCKPeTHBIM 3HaueHueM 3Hepruu E, (n - Homep
opOuTHI); B CTalJMOHAPHOM COCTOSIHHE aTOM He TIOTJIOLaeT U He U3/TyJaeT SHepruo.

2. I[Mpasuno uacmom: T1pu mepexo/ie 3/1eKTPOHA CO CTALlMOHAPHOW OPOUTHI C HOMEPOM N Ha
CTaLMOHApHYI0 opbuTy ¢ HOMepoM k MPOUCXOAUT (PUCYHOK 4.2):

— usnyueHue poToHa ¢ 3Heprueit hvy, ecnu n > k (Haripumep, nepexo/, ¢ ypoBHsi E; Ha E»);

— TorJioileHue PoToHa ¢ 3Hepruel hvy, eciu n < k (Hanpumep, nepexof, ¢ ypoBHs E; Ha E»).
OHeprus (OTOHA paBHa Pa3HOCTH SHEPTUH 1eKTPOHA Ha opOuTax:

Eq, = hvnk = En-Ek.

HoBasi Teopust CTpoeHMsI aTOMa TI03BOJIUJIA:
1. PaccuuTaTh pajiuyc TiepBoi OpOUTHI 37IeKTpoHa B aToMe Boziopoja (Z = 1; n = 1) - nepebiil
boposckuli paduyc

rae m. = 9,11-10°" Kr - Macca 3/71eKTpOHa;

e = 1,6-107° K — 3aps/| 5/71eKTPOHa;

eo = 8,85-107"2 ®/M — s/1eKTpryecKast IOCTOSHHAS;

h = h/2n = 6,63-107 [Ix/c - nocrosiHHas I11aHKa;

a TaK)Ke PaCCYUTATh PAJUyC N-0i OPOUTHI 3JIEKTPOHA /151 BOJOPOJONOL00HBIX CUCTEM
(cocTosAIMX U3 A/pa C 3apsAL0M Ze U OJHOIO 3/1eKTPOHA)

;n=2,3,..., 4.1)

T.€. TeM CaMbiM TIOATBEPAUTb, UTO paJMyChl CTAl[MOHAPHBIX OPOUT 3/IeKTPOHA I'y UMEIT
JVICKpeTHbIe 3HauUeHUs 1 MPONOPLIMOHAbHBI KBaJipaTaM Lie/IbIX Yhces
Ilepeuensn Tem 15 pedepaToB
1. V3yueHne KHHETHKHM peakLiM KOMIUIEKCOOOpa3oBaHMsi KoOanbTa C pPeakTHBOM
VnbUHCKOT0; HUKeJISl C AIUMEeTUITTMOKCUMOM.
2. UccnenoBaHue onTUMambHBIX YCIOBUN (AN, Avax, MeR, pHonr) KOMITTIEKCOOOPa30BaHus
KobOasibTa C o-HUTPO30-P-HadTos, JTUMETH/ITTMOKCHMAaTa HUKEJIsI.
3. OmnpejeneHre OCHOBHBIX METPOJIOTMUECKMX XapaKTepPUCTUK M YCTaHOBJIEHHE TpaHML]
oripe/ieJisieMbIX KOHLIEHTPAL[|I peaki{1ii 00pa30BaHUs OKpallleHHOT0 KOMIUIeKca KobasbTa
C peakTUBOM MJIbMHCKOr0, HUKe/Is C AUMEeTH/ITIMOKCUMOM.
4. ConocTtaBuTb (OTOMETPUYECKUH M MOJOMETPUUeCKUN MeTO/bl OIpe/ie/leHus Megu B
CrlaBax.
5. WccnenoBaTh mopumHeHue 3akoHy byrepa-Jlambepra-bepa WHTEHCHBHOCTH OKpacKu
MPO/IyKTa peakyy aCKOpOMHOBOU KHUC/IOTHI ¢ MOOAeHO()OCHOPHBIM PEaKTHBOM.
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Jrtansbl popMUpPOBaHUA U OLIEHUBAHUA KOMIIeTeHIU

HaumeHoBaH
KoHTpo/mpyembie pa3jensl (TeMbl) AUCHUIIAHBI Ko kommeTenuu me
(WM ee yacTH) OI|eHOYHOr0
CpeAcTBa
YO, PK
Pa3gen 1. DnekTpoHHO-KO/IeOaTe/ibHO-BpaliareabHbie | ITK(0)-1
CHEeKTPbI MOIVIOLEeHUSI MOJIEKYJIL.
M3mepeHre CBETOMNOTIONeHNs ITK(0)-1 O, PK
Bocrnipoussogumocts C®-aHanusa v IyTH ee [TK(0)-1 O, PK
TIOBBILLIEHUSI
doTomeTpuueckre peakijuu. OcHoBHbIe TpeboBanus K | [TK(0)-1 PK, [
(hoTOMeTpUUeCKOM peakLvHy.
O630p opraHnyeckux OTOMETPHUUYECKUX peareHTOB [TK(0)-1 T, PK
['eTepono/IMKOMILIEKCBI B aHa/IM3e [TK(0)-1 YO, PK

IITkana U KpUTEePUH OL[eHUBAHUS MHUCbMEHHBIX M TBOPYEeCKHX paboT

banisl Kpurtepun

[nybokoe ¥ TpOYHOE YCBOEHWE TIPOrPaMMHOrO Marepuana. [losHble,
roc/ieloBaTe/lbHble, TpaMOTHble M JIOTUYECKW W3jaraeMble OTBeTbl IIPU
5 BUZIOM3MeHeHUr 3aziaHusi. CBOOOJHO CIpaB/sieTCsl C TMOCTAB/IeHHBIMM 3a/jauaMH,
MO)KeT ~ 0DOCHOBaTb  TIPUHSITHIE  peIlleHWs, JeMOHCTPUPYeT  BJafieHHe
Pa3HOCTOPOHHUMMU HaBbIKAMH M TIPHUEMaMHU BBITIOJTHEHHUS IPAKTHUECKUX PaboT.
3HaHWe TIPOrpaMMHOIO MaTepuasa, rPAMOTHOe W3JIoXKeHHe, 0e3 CyIeCTBEHHBIX
HEeTOUHOCTeld B OTBeTe Ha BOIMpOC, IpPaBU/IbHOE TPUMeHeHHe TeopeTUueCcKuX

4 3HaHWM, BJ/afieHHe HeoOXOAWMBbIMKA HaBbIKAMH TIPH BBITIOJTHEHUM TIPAKTUUYeCKUX
3ajau.
[JeMOHCTpUpyeT yCBOeHHWe OCHOBHOTO MaTepuana, IpU OTBeTe [OMyCKarTCs

3 HETOUHOCTH, MPU OTBETe HeJJOCTaTOUHO TMpaBU/ibHbIe (POPMYIMPOBKH, HapyllleHHUe
MOCJ/IeOBaTe/IbHOCTU B HW3/I0XKEHWM TIPOrPAMMHOr0 MaTepuasna, 3aTPyJHEeHUs B
BbITIOJIHEHUU MPAKTUUeCKUX 3alaHUM.

7-1 Cnaboe 3HaHWe TIPOTPaMMHOTO MaTepuasja, TPU OTBeTe BO3HUKAIOT OIIMOKH,
3aTpyAHeHUs MPU BLITIOJTHEHUH MPaKTUUeCKUX pabor.

0 He GbI10 TIOTIBITKY BBITIOJIHUTD 3a/]aHHUE.

IlIxana u KPpUTE€PHUH OLI€EHUBAHUA TE€CTOBbIX 3a}:[aHPIﬁ

Owuenka Kpurepuu
«OT/IMuHO» 3asanue BbinoaHeHo Ha 91 - 100%
«Xopoiio» 3azaHue BbirosiHeHO Ha 81 - 90%

«Y IOBJIETBOPUTE/IBHO» 3aziaHue BbINOJHEHO Ha 51 - 80%
«HeynoBneTBopuTenbHO» | 3agaHue Bbino/iHeHO Ha 10 - 50%

7. OcoGeHHOCTH peasM3alMyl AUCIHUIUIMHBI Isi HHBA/IW/I0OB M JIUL] C OrPaHUYeHHbIMH
BO3MO)XHOCTSAIMH 3/|0POBbS
[Mpu oOyueHuH /ML C OrPAaHUYEHHBIMHA BO3MOXXHOCTSIMUA 3/I0POBbSI YUHTHIBAIOTCS HUX
WH/IMBUZya/lbHbIe TICUXodu3uueckue ocobeHHocTH. OOyueHWe WHBA/UZAOB OCYIIECTBIISETCS
Takke B COOTBETCTBUM C WHAWBHYyaJbHOW TIpOrpaMMoi peabwiuTanvyd WHBamuzaa (mpu
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Ha/IM4uH).

Jns auy ¢ HapyweHuem cayxa BO3MOXKHO TpefiocTaBieHHe yuyeOHON MHGbOpManuu B
BU3yanbHOU (hopMe (KpaTKUii KOHCTIEKT JIeKLIUM; TeKCThI 3a/JaHU, HarleyaTaHHbIe YBeTMUeHHbIM
mpru(dTOM), Ha ayJAUTOPHBIX 3aHATUSIX [OMYyCKaeTCsl TMPUCYTCTBUE AaCCUCTEHTa, a TakKxke
CYpZONepeBOJUMKOB U  TU(DIOCYpAONepeBOJUUKOB. TeKyluil KOHTpPOJb yCIeBaeMOCTH
OCYLL[eCTB/ISIETCS B TIMCbMeHHOU ¢opMe: oOyuaromuiicsi MMCbMEHHO OTBeuaeT Ha BOMPOCHI,
NMCBMEHHO BBLITIOJIHSET TIpakTHueckwe 3afanus. [loknan (pedepar) Takke MoxeT OBITH
Tipe/icTaB/ieH B TMCbMeHHOU (hopMe, TIpU 3TOM TpeboBaHUs K CO/IepPyKaHUI0 OCTAIOTCSI TEMH JKe, a
TpeOOBaHMs K KaueCTBY U3/I0KeHHUs] MaTepHasa (TIOHATHOCTb, KAUeCTBO PeuH, B3aUMOJeHCTBHE C
ayuToOpuell W T. [.) 3aMeHSIIOTCS Ha COOTBeTCTBYIOIMe TpeOOBaHUs, TIpefbsBiisieMble K
NMMCbMEeHHBIM paboTaM (KauecTBO OQOPM/IEHHS] TeKCTa M CITMCKA JINTepPaTypbl, TPAMOTHOCTb,
HaJWuue W/UIIOCTPALMOHHBIX MarepuasoB U T.A.). [IpoMexxyTouHass arrectauusi AJis JdL C
HapyIIeHUsIMA C/lyXa TPOBOAMTCS B THCbMEHHOM (hopme, TP 3TOM HCIIOJB3YIOTCS OOIme
KpUTepuu oljeHuBaHusl. [IpM HeoOXOAMMOCTH BpeMsi TIOATOTOBKA K OTBETY MOXET ObITh
YBeIMUEeHO.

Jns nuy ¢ HapyweHuem 3peHus oIy CKaeTcs ayuaabHoe IpefocTaB/ieHre MH(hopMaLuy, a
TaK)ke MCMO/b30BaHKe Ha ayJUTOPHBIX 3aHATHSAX 3BYKO3aIMChIBAIOLIUX YCTPOUCTB (IUKTO(POHOB
u T.1.). [JomyckaeTcsi IpUCYTCTBUE Ha 3aHATHUAX acCUCTeHTa (TIOMOILHMKA), OKa3bIBarOLIero
oOyyJaromymcs HeoOXOAWMYI0 TEeXHHYeCKyl0 TIOMOIb. TeKyIuii KOHTPO/b YCIeBaeMOCTH
OCyILleCcTB/IsIeTCSl B yCTHOM (popme. Ilpy mpoBefieHNM NPOMEXYTOUHOM aTTecTalyy JJ/sl JIUL C
HapyllleHHeM 3peHUs] TeCTUPOBAaHHME MOXKeT ObITb 3aMeHeHO Ha yCTHoe cobeceioBaHHe TIO
BOIIPOCaM.

Jns auy ¢ oepaHuveHHbIMU 803MOHXCHOCMAMU 300P0O8bS, UMEIOWUX HAPYWeHUS! ONOPHO-
dgueamesbHO20 annapamd, Ha ayJUTOPHBIX 3aHITUSIX, @ TAK)Ke NIPU MPOBeIeHNH NPoLielyp
TEeKYILlero KOHTPOJIsS yCIIeBaeMOCTH 1 TIPOMEXKYyTOUHOM aTTeCTallii MOTYT OBITh IPeJj0CTaB/IeHbI
HeoOXo/IMble TeXHUUeCKHe Cpe/iCTBa (TlepCOHAabHBIN KOMIbIOTEp, HOYTOYK WX IpYTroi
raJpKeT); 0IyCKaeTCst MPUCYTCTBHE aCCUCTeHTa (aCCUCTEHTOB), OKA3bIBAIOIIEro 00yJaroMCst
HeoOX0/IUMYI0 TeXHUUeCKYH0 TIOMOIIIb (3aHsITh pabouee MeCTo, TiepeIBUraThCsl TI0 ayJUTOPHH,
MIPOUMTATh 33/JjaHre, 0hOPMHUTH OTBET, OOIIATHCS C TIPero/iaBaTesieM).

8. IlepeuyeHb OCHOBHOI H JIOTIOTHUTE/THHOH y4eOHOU /IMTepaTypbl, HEOOXOAMMOM /1A
OCBOEHHUA JUCLUILIMHBI (MOAY/Is1)

8.1 OcHoBHas uTepaTypa

1. I'pxeropxxeBcknii K.B. OCHOBBI MOJIEKY/ISIPHOM CITEKTPOCKONUU. CIIEKTPBI ONTUYECKOT 0
TIOIJIOLLIeHUs! U JIIOMUHECL|eHL[MHY, TIPUMeHeHe B M3YUYeHUH IT0JIMOKCOMeTasl/IaTHbIX
HAHOKJ/IaCTepoB [ DneKTPOHHBIN pecypc]: yue6HOe nocobue/ I'pykeropskeBckuii K.B., OcTpoy1iko
A.A.— DneKTpPOH. TeKCTOBbIe laHHble.— EkaTepuHOypr: Ypanbckuii peepanbHbIi
yHusepcuteT, ObC ACB, 2015.— 212 c.— Pexxum focTtymna:
http://www.iprbookshop.ru/66564.html.— 35C «IPRbooks»

2. Heypaunna JI.K. ®13UKO-XMMHUUeCKHEe OCHOBBI TPUMEHEHUs1 KOOPAWHALIMOHHBIX COeJMHeHNN
[DnekTpoHHBIM pecypc]: yuebHoe rocobue/ Heygauuna JI.K., Jlakuza H.B.— 3neKTpoH.
TEKCTOBbIe JlaHHble.— EkarepuHOypr: Ypanbckuii dpesepansHbiii yauBepcutet, D5C ACB, 2014.
— 124 c— Pexxum poctyna: http://www.iprbookshop.ru/68499.html.— 3BC «IPRbooks»

8.2 lonosiHuTeILHAA IMTEpaTypa

1. KygpsioBa, A. A. Xumuueckre peakljui B aHaIMTUUECKOM XMMHH C IPUMepaMH Y 3aZjlauaMu
[ CAMOCTOSITE/TBHOTO peltieHusi [ neKTpoHHBIN pecypc] : yue6Hoe rocobue / A. A. KypsimoBa.
— OJIEKTPOH. TeKCTOBbIe faHHble. — Camapa : PEABU3, 2011. — 75 ¢. — 2227-8397. —
Pexxum foctyna: http://www.iprbookshop.ru/10157.html

2. (Konbinosa), B. [I. AHanuTHueckas XuMusi U PU3MKO-XMMUYeCKHe MeTO/Ibl aHa/Iv3a
[DnexkTpoHHBIM pecypc] : mpakTikyMm / Banosa B. /1. (Konbinosa), E. . TTapuiHa. — O71eKTpoH.
TeKCTOBbIe JjaHHble. — M. : JlamkoB u K, 2015. — 199 c. — 978-5-394-01301-0. — Pexxum
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http://www.iprbookshop.ru/10157.html

pocrymna: http://www.iprbookshop.ru/10905.html

9. IlepeueHb pecypcoB MH(OPMAIMOHHO-Te/IeKOMMYHHUKALlMOHHON ceTH “VIHTepHeT”
(manee - cerb "IHTEpPHET”), HEOOXOJUMBIX /I/IAA OCBOEHHUS AUCIMILIMHBI.

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — HayuHas 3nekTpoHHas 6ubnuoreka, cucremMa PUHI]

. http://www.newlibrary.ru/genre/nauka/himija/spektralnye metody analiza
. http://www.inet-knigi.org/Knigi/Himiya/

http://pedsovet.org/-uHTepHeT nescoBeT

DeKTpOHHO-O0Mb/IMoTeYHast cucteMa M3jaTenbCTBa «J/laHb» - Pexxum pgoctyma:  http:/
e.lanbook.com

9.1 CocTaB NporpaMMHOro odecrneyeHUs

EnvHas anekTpoHHasi obpa3oBaTesibHast cuctema U-complex

AHTUIIIaruaT

OneparionHas cucreMa Windows

KowmrmbtoTepHasi mporpamma /it XuMUKoB AcidBasel.ab

KomnbroTepHas nporpamma st XumukoB Cheml.ab

PN AL

W

10. MeTouuecKHe yKa3aHus JI/isi 00y4alomuxcsi M0 0CBOEHU0 JUCIUIUITUHBI

TeopeTnyeckre 3HaHHWs, TIOJiyueHHble U3 Kypca JIeKUWH, 3aKpervisitoTcs Ha
nabopaTOpHBIX 3aHATHSX. JTabopaTopHBIe 3aHATHS TPOBOASATCS B CIIeL[HaIbHO 000y I0BaHHBIX
nabopatopusix (3-28 «JlabopaTopust aHaTUTHUECKOW XUMUKU Nel», 3-18- «JlabopaTopust XMMuu
Ne2» C TIpuMeHeHHEM HeoOXOAWMBLIX CpefCcTB 00yueHHs (s1abopaTopHOTO 000pYOBaHMS,
00pa31i0B, HOpPMaTUBHBIX U TEXHUYECKHUX JOKYMEHTOB U T.I1.).

ITpy BbBITIOJTHEHHH J1TaOOpaTOPHBIX pabOT TMPOBOAATCS: TMOATOTOBKA 00OpYOBAaHUS M
npubopoB K paboTe, M3yueHHe MeTOAWKH pabOThI, BOCTIPOH3BeeHHEe M3yuaeMOro SIBJIeHUs,
W3MepeHHe BeJIMUMH, OTpe/ie/ieHe COOTBETCTBYIOIIUX XapaKTePUCTUK U TIOKa3aTesied,
o0OpaboTKa [JaHHBIX W WX aHa/iu3, 0000ljeHWe pe3y/ibTaToB. B Xojie mipoBeseHus paboT
WCTIONB3YIOTCSL TIaH paboThl W Tab/uIbl s 3anucedl HabmogeHwi. [Ipyu BbIMOHEHUM
nabopaTOpHOU paboThI CTY/IEHT BefleT paboure 3arucK pe3y/IbTaTOB U3MepeHul (MCITbITaHuH),
oopmsieT pacyeTbl, aHa/JU3UPyeT TIOJiyueHHble [aHHble TyTeM YCTAHOBJIEHUS HUX
COOTBETCTBUSI HOpDMaM W/WIM CpPaBHEHHsI C W3BECTHBIMU B JIUTEpAType [JaHHBIMH W/WUIH
JAHHBIMA [JPYTUX CTyAeHTOB. OKOHuaTe/bHbIE pe3y/bTaThl 0GOpMISIOTCA B (hopme
3aK/ro4eHus1. B yueOHO- MeToiuecKoM TTocoOuH 10 1ab0paTOPHOMY MPAKTUKYMY YKa3bIBaeTCst
repeyeHb cpejCcTB 00yueHus, (OPMyIUPYeTCs 1ie/ib TPOBEJEHUS U COZep)KaHHe KaXKIou
nabopaTtopHoil pabotel. Ilo pe3ysbTaTam, IOAYYEHHBIM TIPH BBITIOJIHEHHUH J1ab0pPaTOPHBIX
paboT, ohopmisttoT 1abopaTopHbIi 0TYeT. OTUET OLIEHUBAETCS 110 COZIEPYKAHUIO TeOPeTHUeCKOMH
WHpOPMalMY, TPABWIBHOCTH 00pabOTKM TOJyUeHHBbIX SKCIIEPUMEHTAa/IbHBIX [JaHHBIX U
BEPHOCTH X UHTEpPIIpeTaLyu.

MeTozaryeckue yka3aHus 110 0pOpPMJIEHHUIO OTUeTa To JabopaTopHBIM paboTam.

OdopmsieHre oTueTa BHIMOJHSETCS B MeuaTHOH opme. B oTueTe [0/DKHBI ObITh
TIPUBE/IEHBI: 11e/1b pabOThI; KPAaTKOE HU3/I0KEHHE TeOPEeTUYECKHUX OCHOB, METO/IMKA
TIpoBe/ieHus1 paboThl; 00paboTKa 1 00CYKIeHHe MTOTyUYeHHBIX Pe3y/IbTaTOB, BEIBO/IbI.

Habop TekcTa 10/DKeH ObITh CZie/laH B TEKCTOBOM pesiakTope Microsoft Word st
Windows mo6oii Bepcuu.
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http://xumuktutor.ru/view_programm.php?id=16
http://xumuktutor.ru/view_programm.php?id=13
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http://www.pedagogika-rao.ru/
http://www.knigafond.ru/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/10905.html

I[Tpu Habope TeKcTa CyieiyeT BbIAEPKUBATh CJIeyIolHe obsi3aTebHble TpPeOOBaHMUS:
1. Orcrynel cieBa — 30 MM u cripaBsa - 10 My, cBepxy, cHU3y — 20 MM.
2. HIpudt ocHoBHOrO TekcTa - Times New Roman; pasmep 14 nyHKTOB

(xernb), 1,5 uHTEpBas.

3. AOG3aLHBII OTCTYII paBeH 5 MeyaTHbIM 3HAaKaM.

4. Hymepanus cTpaHuL] — BHU3Y.

5. 3aro/ioBKY, TMO/3aro/ioBKU, PUCYHKH, TaO/IULbI, (OPMYJIbI OTJENSIOTCS OT OCHOBHOTO
TeKCTa Me>XCTPOUHBIM PaCCTOSTHUEM.

11. Ilepeuenr MHGOPMALMOHHBIX TEXHO/JIOTMH, HMCIO/JIb3yeMbIX NPH OCYyLIeCTB/IEHHHU
o0pa3oBaTe/IbHOr0 mponecca MO0 JUCHMIUIAHe (MOJYJ/I0), BK/IIOYasi IepeyeHb
MpOrpaMMHOro obecrieueHusi ¥ HWHGPOPMALMOHHBIX CHPABOYHBIX cuUCTeM (MPHU
He00X0AMMOCTH).

EnuHas snekTpoHHasi oOpa3oBaresbHast cucteMa U-complex
AHTHIIIarMaT

Buaeo-nekuuun

OneKTpOHHbIe YueOHUKHU
OJIeKTPOHHBIE Mpe3eHTaluu
KowmrmsroTepHoe TecTvpoBaHue

12. MaTepuanbHO-TeXHHUYECKas 0a3a, He00XoAUMas /I/isi 0CyIeCTB/ICeHUs
o0pa3oBaTe/JIbHOTO MPOLecca Mo JUCHHILIUHE (MOJY/II0).

JleK1[MOHHBIe 3aHATHUS POBOJATCS B ayuTopum 2-02 nekupoHHoro kopmyca (b) (kopmyc
Kamiyca) YeueHCKOro rocyZiapCTBeHHOI0 yHUBEPCUTeTa, OCHALLleHHOW TakXe U
Mpe3eHTallMOHHON TeXHUKOM.

JlaboparopHblie pabOTHI TPOBOAATCS B YueOHBIX JabopaTopusax Kadeaphbl 0011[el XUMUU
(3-28, 3-18), KoTOpBIE OCHAI[EHBl BBITSHKHBIMU IKadaMl W OCHOBHBIM J1aOOpaTOPHBIM
o0opy10BaHUEM:

0/141 836€WUBAHUS — BeCbl TEXHOXUMHUECKHE U aHaJIMTUYeCKUe;

0215 ¢punbmpoeaHusi — BOPOHKH CTeK/IsiHHBIe, (hapdopoBbie, KonbObl ByH3eHa, HacoCh
KaMoBckoro, BakyyMHbIe HacOChI;

011 BbICYWUBAHUS U NPOKAAUBAHUS 6elwjecme — SKCHKaTopbl, damku Ilerpwy,
¢dapdopoBbie yalliku, TUT/IW, CIUPTOBKH, CYIIW/IbHbIE Kadbl, My(e/bHble Teuy;

0/11 Npu2omMoG/aeHuUsi pacmeopos — CTaKaHbl, MepHble KOJ0bl, MepHble LUIUHADHI,
TTUTIeTKYA, HAOOPhI apeOMETPOB;

0151 NpoeedeHusl pasAuYHbIX ONbIMO8 NO NO/AYUEHUI Beujecme U 6biS6NeHUI0 UX
XuMUUecKux ceoticme — CTeK/IsiHHbIe MPOOUPKH, CTaKaHbl, KOJIOBI M peTOPThI; KOOI Bropiia;

BOPOHKM Karle/ibHble, CKISHKY [Ipekcerns, TUILeHKO U Ipyryie IPOMbIBHbIE CK/ISTHKU;

(apdopoBble yallKy, CTakaHbl, TWIJIM, CTYNKM C MecTMKamMy; ammnapatel Kwmma,
ra3oMeTpbl, 030HaTOPbI, K&JIOPUMETPbI, TEPMOMETPHI, KOJIOOHarpeBaTesy;

BO/IsIHbIE, MaC/IsIHbIe U NlecyaHble 6aHy;

X0ofWIbHUKY JInbrxa, BO3/yLIHbIe X0/I0U/TBHUKA, KDUCTA/I/TU3aTOPbI; IPUOOPHI /17IsT
HaO/MIOJIeHNsT  3MIeKTPOTIPOBOJHOCTH, [/Ii  3/IeKTPO/IM3a; ra/bBaHUYeCKHe 3JIEMEHTH;
BOJILTMETPbI, TEPMOTAphl, JJabopaTopHbIe aBTOTPaHCPOPMATOPhI;

repeMerMBalollee yCTPONCTBO, IieHTprdyra, KojJboHarpeBaresny;

CTOJIbI JTabopaTOPHbIE U TIPUCTEHHBIE C TO/IBEe/IEHHBIMU - BOJIOW U ITepeMeHHbIM TOKOM 220 B;
XUMHUUEeCKHe Ka(bl 7151 XpaHeHUsT: peaKTUBOB; TIOCY/IbI; TPUOOPOB; Xa/laToOB, BePXHeH
OJleXX/1bl, BBITSDKHBIE IIKadbl, Habop apeoMeTpoB, KanopumeTp, pH-meTp, criekTpodoTomeTp,

16



¢oTokooprMeTp, 1ab0paTOPHBIN MUKPOCKOTI.

17



MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA30BAHNS
POCCHICKOM ®EJEPALINN

denepanbHOe rocyjapCcTBeHHOE Or0/pKeTHOe 00pa3oBaTe/ilbHOe
yupeskfieHre BBICIIIeT0 00pa30BaHUS
«YEUYEHCKUI I'OCYJIAPCTBEHHEBIVI YHUBEPCUTET
VMEHU AXMATA ABOYJIXAMUIOBUY KA/IBIPOBA»

BMOJIOTO-XUMWYECKUIN ®AKYJIFTET
Kadezapa «Xumusi»

PABOYAS [TIPOTPAMMA
YUYEBHO! JMCIUTUIVHBI

«KuHeTHKa U PaBHOBeCHEe XUMHUYECKHUX peaKum‘i»

HaripaBnenve noAroToBKu Xumust
Koz HanpaBneHyst MoJroToBKU 04.04.01
[Tpodunb MOATOTOBKU Xumust
Keanmudukaiiys BbIIyCKHUKA Maructp

dopma oOyueHUs

Ounas/OuH0-3a04YHas

Kop puctmmnivHb!

b1.0.07

['po3nbIy, 2025 T.




BaticanrypoBa A.A. Pabouasi mporpamMma JUCHUITMHBI « KHHETHKA U paBHOBeCHe
XMMHYeCKHUX peakuii» /cocT. A.A. baiicanryposa — I'po3sbiii: @I'BOY BO «YeueHnckuit
rocyzapcrBeHHbli yHuBepcuteT UM. A.A. KageipoBa», 2025 1.

Pabouass mporpamMma yueOHOW AWMCLUIUIMHBI pacCMOTpeHa W OZ00OpeHa Ha 3ace/aHUN
Kadenpsl «XuMUsl», peKOMeH/J0BaHa K MCII0/Ib30BaHUI0 B yueOHOM miporiecce (tipotokos Nel ot
03.09.2024 r.), coctaByieHa B cooTBeTcTBUM C TpeboBaHusmMu P®I'OC BO 1o HarpaBiIeHHIO
noarotoBkd 04.04.01 — «Xumusi» (ypoBeHb MarucCTparypbl), YTBepP)KAEHHOTO MpPUKa30M
MunucrepcTBa obpa3oBaHusi U Hayku Poccuiickoit ®epepanun ot 13 urosist 2017 1. Ne 655, ¢
yuetoM nipouns «Heoprannyeckasi XMMusi», a Takke pabourm yueOHBIM I7IaHOM T10 JAHHOMY
HarpaB/IeHUIO TIOJTOTOBKH.

© BaticanrypoBa A.A., 2025 .
©®I'bOY BO «YeueHcKuii rocyiapCcTBeHHbIN yHUBepcUuTeT uM. A.A. KageipoBa», 2025 .



10.

11.

12.

Copepxanue

e v 3ajauul OCBOEHUSI JUCLUTIAHBI

Llenu v 3ajau OCBOEHUsI JUCLIUTIIMHBI

[TepeueHb TJIAHUPYEMBIX Pe3y/IbTaTOB 00yUeHHS 10 JUCLIUTIIUHE
(MoAy/t0), COOTHEeCEHHBIX C MJIaHUPYeMbIMU pPe3y/IbTaTaMU OCBOEHUS
oOpa3oBaTe/IbHOM MPOrpaMMBI

MecTo aucturiuHbl (Mofyis1) B cTpykType OITOIT

Copep>kaHue AUCLUIUTAHBI (MO/YJis1), CTPYKTYPUPOBaHHOE TI0 TeMaM
(pa3menam) ¢ ykazaHHeM OTBeZIeHHOTO Ha HUX KOJIMYeCTBa
aKaIeMUYeCKHUX YacoOB U BUJIOB yUeOHBIX 3aHATHU

[TepeueHb yueOGHO-MeTOAMUECKOTO 0OeCTieueH s i CAaMOCTOSITe/TbHOM
paboThI 00yUarOIIUXCS TI0 JUCLUTIIHE (MO/IYJIIO)

@DoH/, OL[€EHOUHBIX CPeACTB /I/Isl IPOBeZIeHUsI IPOMEeKYTOUHOM aTTeCcTal[uu
00yuarol[uXcs 10 AUCLUTIINHE (MOYJTI0)

Oco6eHHOCTH peany3aliuy JUCLATIIMHEI [ UHBA/TUIOB U JTHLL C
OrpaHUYeHHBIMUA BO3MOXKHOCTSIMU 37J0POBbSI

[TepeueHb OCHOBHO# U [OTIOJTHUTETILHOM yueOHO TUTepaTyphl,
He00X0JUMOM [/isT OCBOEHUST JUCITUTIMHBI (MOTYIsT)

[TepeueHs pecypcoB MHGOPMAI[MOHHO-TE/IEKOMMYHUKALIMOHHOU CeTH
"NHTepHeT", HEOOXOAUMBIX /ISl OCBOEHUS TUCIIUTITMHBI (MOTYJIsT)
Metoauueckue yKa3aHUs i 00yUaroIIdxcsi 0 OCBOEHUIO TUCLIUTI/TMHEI
(mMopyis)

[TepeueHb MHGOPMAI[MOHHBIX TEXHOIOTUM, UCII0/Ib3YeMbIX TIPU
OCyIIeCTB/IeEHUH 00pa30BaTe/IbLHOTO TIPOIiecca Mo AUCIUILTHHE (MOAYITIO),
BKJTIOYas TiepeyeHb POrpaMMHOT0 obecrieueHust 1 MHPOPMAI[MOHHBIX
CTIPaBOYHBIX CUCTeM (TIpH HEOOXOMMOCTH)

OmnucaHue MaTepyabHO-TEXHUYECKOU 0a3bl, HeOOXOUMOM /1/1sT
OCy11[eCTB/IeHUs] 06pa30BaTeIbLHOTO MPOLeCcca Mo AUCLUTUIHHE (MOYJTIO)

CcTp.
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1.I1esm u 3aauu JUCIUIIJIMHBI

Henn:

- JlaTb OCHOBHbIE CBeJ€HUSI O TeOPeTUUYeCKUX OCHOBAX XWMHUUECKOU KUHETHKW M KaTau3a,
MeXaHW3Ma XUMUUeCKUX PeaKLIUi.

3agauu

-cpopMHpOBaTh OCHOBHbIE TIOHSATUS Y TIPEJICTaBeHUs O BaXKHEUINX (HH3UKO-XUMUUECKUX
rpolieccax, 3aKOHOMEpPHOCTSIX Y MNPUHLUMNAX; -MOMOYb OCMBIC/IUTb MeXaHW3M B/IUSIHUS
(hU3UKO-XMMHUUECKUX MPOLIeCCOB /1Jisi IOHMMAaHUs sIBJIeHUM;

= HAY4YWTb Ha6]'I}O,£LaTB, BBISABJ/IATE W OLI€HMBATL Pe€3YJ/IbTAThI cBoei p:':160TI:>I; obecrieunThb

(dopMHpOBaHUE Y CTYZEHTOB YMEeHU W HAaBBIKOB OCYIIIECTB/IeHUsT yueOHO-TI03HaBaTeIbHOU U
ripodecCMOHA/IbLHOM JiesiTeTbHOCTU

2. IlepeueHb NIAaHUPYEMBIX Pe3y/ILTAaTOB 00yUeHHsI M0 JUCIUIUINHE, COOTHECEHHBIX C
IUIAaHHUPYEMbBIMH pe3y/IbTaTaMH 0CBOEHHS 00pa30BaTe/IbHON MPOrpaMMbl.

[Tporjecc u3yueHus1 JUCLMIVIMHBI « XUMHSI (DYHKLIMOHA/IbHBIX HEOPraHUUeCKUX MaTepraioB»»
HarpaB/ieH Ha (JOpMUPOBaHUe 37IeMEeHTOB CJieAyIOLMX KomreTeHUW B cooTBeTcTBUU ¢ PI'OC 1o
JlaHHOMY HaripaBJ/IeHHIO MO OTOBKU:

I'pynna
KOMIIeTeHI[Ui

. Koa HauMeHOBaHHe
Kareropus KomnereHIMA

[TIK(0)-1:  CriocobeH  HCI0/Ib30BaTh

CriepanbHbie sHanms 1 ymerys, | PYHAAMEHTANbHbIE 3HAHKS CTPYKTYDbI H
IIpodeccronan | Heobxomumble s sddekrupHoro | CBOUCTB  HEOPTAHMHUECKHX  BEIECTB 1
S DellIeHysT 3714 B MaTepualoB B pellleHMHd  3ajau
TIPOM3BOJICTBEHHOM iesTebHOCTH | XAMUIECKON HAlPaB/IeHHOCTH

B pe3y/ibTdaTe OCBO€HHWA JUCLIUITIMHEBI 06y‘-IaI-0LL[HI>i€H JAOJ/DKEH:

HaumeHnoBaHue
HWHJAKaTopa
KOMIIeTeHILIUU

3HamMb:
ITK(0)-1,1: -OCHOBHBIE 3aKOHOMEPHOCTH MPOTEeKaHUsi XUMHYEeCKUX
3HaeT MPOLECCOB W XapaKTEePUCTHUKKU PABHOBECHOTO COCTOSTHUS;
0COOEHHOCTH -ypaBHeHUs1 ¢GopManbHOW KUHETUKU U KUHETUKU CJIOKHBIX, LeMHBIX,
CTPYKTYDbI U reTeporeHHbIX U (POTOXUMUUECKUX PeaKLUi.
CBOMCTB ymemb:

HeopraHuvyeckKu -BBITIOJIHATh OCHOBHBIE XMMUUECKHe OrepaLyy, onpeessiTh
X BeleCTB U TepMOIMHaMUYeCKre XapaKTePUCTUKN XUMUYEeCKUX peakiui U
MaTepuasos, PaBHOBECHbIE KOHLIEHTPAaLUU BeleCTB, UCM0J/Ib30BaTh OCHOBHBIE

COCTaBJISIFOLLUX XUMHYEeCKHe 3aKOHbI, TepPMOIMHAMUUECKHe CITPAaBOUHbIe JaHHbIE U

OCHOBY KOJTMYeCTBEeHHbIe COOTHOILLIeHHsI HeOPraHUUeCKOW XUMUU JIJisl pellieHust
HayKOEMKHUX rpoecCrOHaNBHBIX 3a/ay;

obsacreit -MIPOTHO3UPOBATh BJIASIHUE pas/iMuHbIX  (HaKTOpOB Ha

HapO/IHOTO paBHOBeCHe B XMMUYECKHX peaklusX;

X034HCTBa -COCTaB/ISAITh KWHETUUeCKHe YpaBHeHMs [Jisi TPOCThIX peakluil |
TPOTHO3UPOBATh BJIMsIHUE TeMIlepaTypbl Ha CKOPOCTb TpoLiecca.
e/1ademb:

-MeTO/IaMU MPOBe/IeHUs] XMMUYeCKOT0 aHa/In3a;
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-HaBbIKAMU BBIYMCJIEHUS TEIIOBBIX 3(P(PEKTOB XMMUUECKUX peakLUi
TIpY 33/IaHHOM TeMIlepaType B YC/IOBUSX ITOCTOSIHCTBA JJaBIeHUs WU

O6'BeMa; -HdBbIKaMM BBbBIYUC/IEHHUS KOHCTAHT CKODOCTH peaKL[I/Iﬁ
Pa3/IMYHbIX MopsAaKOB 110 pe3y/bTaTaM KHMHeTH4YeCKOro
JKCIIepUMEHTA.

3. MecTo AMCIMIUIHHBI B CTPYKTYpe 00pa3oBaTe/IbHON NMPOrpaMMbl

HucuuriinHa B51.0.07 «KuHeTWKa M paBHOBecHMe XMMMUYECKUX peakldii» OTHOCUTCS K
obsi3arenbHOM yactu 6soka ducturiieel (Mopynu). M3yuaercs B 3 cemectpe. OHa
3aK/jajplBaeT 3HaHWA [/l HAy4YHO- MCC/Ie[0BaTe/lbCKOM TNPAaKTUKU U BbIOJIHEHUS
MarucTepcKux Auccepranuu. JIucLynarHa HemocpeACTBEHHO CBsi3aHa C HeOpraHu4eCcKon
XUMUEeH, (PH3UUeCKOr XUMUeN U aHaTMTUYeCKON XUMUEe.

[lporpamMma Ka)K/IOTO pasfiena CTPOMTCS Ha OOLMX TPUHIMIIAX PacCMOTPEHUS
B3aUMOCBs3U «COCTaB-CTPYKTYpa-CBOMCTBO» [I/I1 Pa3HbIX TWUIIOB HEOPraHUYeCKUX
MarepuanoB. IlocsiefoBaTeNlbHO pPacCMaTPUBAIOTCS KPUTEPUM BbIOOpAa MaTepuasios,
0C00EHHOCTH MX KPUCTa//IMUeCcKou U fleheKTHOW CTPYKTYphl, COOTBeTCTBYIOLMe P-T-x
(a3oBble AuarpaMMbl M (U3UKO-XMUMUUYECKHEe YCJIOBUSI TOJIyYeHHsI MaTepuasioB C
3a[laHHbIMU CBOWMCTBaMM. 3HauMTe/lbHOe BHUMaHHe y/e/sieTCsl paCCMOTPEHUIO BIIUSTHUS
MUKDOCTPYKTYPbl MaTepHa/oB Ha (DPyHKL[MOHa/lbHble CBOMCTBA. [1/11 HaHOMaTepuasoB
aHa/IM3upyeTcss Pposib  pa3MepHoro 3¢ekra, TMpOLECCHl CaMOOpraHu3alyu U
CTabUIM3aLUK HAHOKPUCTA/TMUECKON CTPYKTYPBI.

4. CoaeprkaHMe AUCIUIUIMHBI (MOAY/Is1), CTPYKTYPUPOBaHHOe 110 TeMaM (pa3jesam) C
yKa3aHHeM OTBe/IeHHOI'0 Ha HUX KO/IMYeCTBa aKafieMUYeCKHUX W/ aCTPOHOMHUYECKHX YacoB
Y BH/IOB y4e0OHBIX 3aHATHH.

4.1 CTpyKTypa AUCIUILUIUHBI.

OO6111ast TPYA0EMKOCTh JUCLIMTITMHBI HA OYHOM OT/AE/IEHHH COCTaB/IsieT 2 3aueTHbIe eNHULIBI (72
aKaJleMUUeCKHMX yaca).

Tpys0eMKOCTb, YaCOB
dopma paboTel 00yUaromUxcst/Busst
yueOHBIX 3aHATHH CeM;CTp Bcero

KoHTakTHasi ayautopHasi paboTta obyuarommxcs C 34 34
rpero/iaBaTesieM:

Jlexuumu (JT) 17 17

[Mpaktryeckue 3ansTus (I13)

JlaboparopHbie paboTsl (JIP) 17 17

CamocrosiTesibHast paboTta 38 38

Kypcogoti npoekT (KIT), kypcoBas pabora (KP)

Hoknaz (1)

3cca (D)

Pedepart (P)

CamocTosTenbHOe U3yyeHue paszeoB 38 38

Bup utoro KoHTpO4 - 3auer




4.2 Copep)xaHue pa3/jeioB JUCLUIIMHBI

Ne HaumeHoBaHue Cojiepxanue pasjesna JUCLUTNIHHBI dopma
pasjena| pasjena TeKyIlero
JUCHUTTHHBI KOHTPOJISA
1 Pasgen 1. Beenenue| Pa3zzen 1. BBefieHre 1 OCHOBHBIE TIOHATHSI. XHUMHUUeCKast
14 KAHeTHKa KakK pasfien ¢usuuecko xumuu. CBsi3b
OCHOBHbI€ IIOHATHA. | KHETUKU C TePMOJAUHAMUKOMN
Xumudeckas CJI0)KHBIE U TIPOCThIE peakluu. [ToHATHE 0 MeXaHU3Me
KUHETUKA KaK | peakryu u smemenTapHoii ctagur. CKOPOCTb PeaKIvu.
pasjen OCHOBHbIE KUHETHUYECKHe 3aKOHOMEPHOCTH
(hr3rUecKoit 3/IeMeHTapHbIX peakluil. MOoJeKyIsIpHOCTb peaKLUHU.
XAMUH. CBs13b| OCHOBHOI MOCTY/IAT XUMUUECKOH KUHeTUKH. [TpHHIMI
KMHETHKH C HEe3aBUCHMOCTH.
TEPMOAMHAMHIKON dopManbHasg KHHeETHMKa. KuHeTuyeckoe ypaBHEHUe.
[Mopsimok  peakiuu. KuHeTHueckue oOpaTUMble U
HeoOpaThMble peakivu.
HeoOpatumble peakijii HyJIeBOTO W TepBOTO TOPS/IKA. PK, JIb
[epurog, mosyripeBpallleHUs1 U CpeJjHee BpeMsi KU3HU B
peakLysX [epBoro nopsjka.
HeobpaTumble peakijuv BTOPOTO U TPeTbero MopsijiKa.
IIpumepesl. Peakuuu n-oro  nopsgaka. MeTonpl
orpefiesieHUs1 TIOpSiJKA W Ka&KYIIUXCS  KOHCTaHT
CKOPOCTeM W3 SKCIIePUMEHTa/bHbIX [lJaHHBIX, €ero
JIOCTOMHCTBA u HeJI0CTaTKHU. Moaudukarmu
WHTerpasbHOro MeToga. [duddepeHIanbHbIi MeTo[
00paboTKM  IKCTIIepUMEHTalbHBIX  [laHHBIX.  [IBe
MoaubUKalu1 nuddepeHIMaIbHOTO MeTo/ia.
CpaBHeHMe UHTerpajbHOro W AuddepeHIMaILHOTO
METO/IOB.
2 Pazgen 2.| Pa3gen 2. O6paTuMbIe peakiuu 1-ro v 2-ro ropsiaKa PK, JIb
Ob6partvmbie KuneTuka napanienbHbIX peakuyi 1-ro, 2-ro u
peakuyy 1-ro ¥ 2ro | cMellaHHbIX OPAAKOB. OTHOCUTe/IbHAs peakLMOHHAsA
ropsiKa CIOCOOHOCTh CcoequHeHUH. KuHeTHueckoe
VICC/Ie[JOBaHUe 10C/e/]0BaTeIbHbIX — peakLuii
1-ro nopszka.
3 Paznen 3.| Pa3gen 3. KuHeTnueckuid aHanu3 c1oXHbIX peakiuii | PK, K
KuneTtuueckuii CraiuoHapHbIi peXXUM MPOTeKaHUs peakL[uy U MPUHLUI

aHaJIN3 CJIOXKHBIX
peakiuii

KBa3MCTalMOHApHOCTU. [loHATHE O JMMUTHpYROLLEeH
CTaJy IpoLjecca U NPUHLIAI KBa3UPaBHOBECHSI.
3aBUCHMOCTb CKOPOCTH peakLMM OT TeMIlepaTyphbl.
TemmnepatypHbiii KoaduiyeHT. [Ipasuno Baut-TI'odda.
YpaBHeHre AppeHuyca U €ro TepMOJVUHaMUYeCKUU
BbIBOJl. OHEprusl akTUBalUM U eé orpejeseHue U3
5KCIepUMeHTabHbIX AaHHbIX. CTaTUCTUUECKUH CMBICI
SHepryu akTUBaLWu.




Paznen 4,
Kunetuka
371eMeHTapHbIX
peakLuii

Pa3men 4. KuHeTuka s/ieMeHTapHbIX peakumi Teopus
aktuBHBIX coygapeHui (TAC). CeueHue coypapeHus.
®akTop coypapeHusa. [I'unore3a AppeHuyca, eé
[OCTOMHCTBA U HeflocTaTKU. IToAcuéT umcia ABOMHBIX
coyJjapeHuil. dopmyJia Tpaytua-JIstouca.
[IpessKcrioHeHIMA/IBHBI  MHOXUTe/Ib. HopMmanbHsble,
ObICTpble W MeJijieHHble OMMOJIEeKY/ISIPHBIE peaKLFH.
®opmysa XuHiensByga. CTepruyecKui MHOXKUTEIIb.

MoHomonekysisipabie  peakuy B TAC. Teopus
JluHjeMaHa,  [aB/ieHWe  Ilepexofa. CpaBHeHue
JKCIiepuMeHTa C Teopuei. Popmysa XwuHIleIbBYAA.
OcHOBHbIE  HeJOCTaTKW Teopuit JIuHZeMaHa U
XuHiIenbByzAa. MoHoMoJIeKy/isipHble peakiuu B TAK.

IToHsATHE O COBpPEMEeHHBIX TeOPUSAX MOHOMOJIEKYJIIPHBIX
peakuuii. [Tonsitue o Teopun PPKM (camocTosiTennbHO).

TpumoriekyJisipHble peakiuu B TAC.

PK, JIB

Pazgen 5.
OcCHOBHBIE
rpe/CTaB/IeHUsI
TeOpUU
aKTHUBUPOBAHHOIO
komiutekca (TAK)

Pazgen 5. OcHOBHBIE TIpejCTaB/leHUsI  TeOpUU
aktuBupoBaHHoro  komruiekca (TAK)IToBepxHOCTb
NOTEeHLMa/lbHOWM 3HEePIMM B (Jlyvyae B3auMOZEeUCTBUS
CcBOOOIHOTO aToMa C /IByXaTOMHOM  MOJIEKYJIOH.
[TonysMnupuyeckuii MeTo/, OCTPOEHUs TTOBEPXHOCTEN
NoTeHI[Ma/lbHOW SHeprun OuipuHra-Ilonsau (T1119).
OHeprus aKkTUBaLMy U KOOPJMHATa peakLyu.

BriBop OCHOBHOI'0 YpaBHeHUsA TAK.
TepMoguHaMyyeckass (opMa OCHOBHOIO YpaBHEHUs
TAK, Teruiora v sHTponus akTuBaluu. CBs3b TeIIOThI
aKTHBaLU C 3KCITIePUMEHTA/IbHOW SHepruei akTUBaLuy.
CpaBnennie TAK u TAC.

PK, JIb

Pa3nen 6. Peakuiyu B
pacTBOpax

Paszgen 6. Peakijuu B pacTBOpax.

[Mpumenenue Teopuii TAC u TAK K peakijusiM B
pactBopax. YpaBHeHue bpeHcresia-bbeppyma. dakTop
aKTUBHOCTU. Peakijuy MeXxay MIOHaMH B paCTBOpax.
OHTPOIMITHOE TIPAaBUJIO U €T0 00bsICHeHe Ha OCHOBE
3¢ dekTa 371eKTpoHanpaBieHHOCTH. ConeBble 3G eKThI.

PK, (13)

Pazgen 7.
CrnoxHble peakLyu

Pazmen 7. CroxkHble peakiuud OOImye 3aMeyaHus.
CornpsokéHHble peakuuu. IIpumepsl. AKTOp, akienrop,
vHAYKTOp. PakTop uWHAYKUMH. Posmb XuMHueckou
VH/IYKLUM B OMONOrMYecKux cucpaszien X.
doToxumuueckue peakiuu. 3akoH I'potryca-/lpemnepa.
3akoH Bant-T'odda, 3akoH Jlambepra-bBepa, 3akoH
S5KBHUBA/JIEHTHOCTH OMHINTeMHa. KBaHTOBLIN BBLIXO]
peakiuu. IlepBuuHble (QOTOXMMHUYECKHE TPOLECCHI.
Mexanusm llltepHa-Posbmepa. DKCIepUMeHTalIbHOe
ornpejeseHWe  KBAaHTOBOIO  BbIXOJa  I[1ePBUYHOIO
niporjecca. BropuuHsle (poTOXMMUYECKHe MPOLIeCChI.

doToceHCOUMM3AIHS.

PK, JIb, P

Paspen 8. LlenHble

Pasgen 8. LlemHbie peakuuu Crio)KHbIE LielHble U He

PK, JIB
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peakiu

LlerHble peaklUW. YacToTa, BepOSITHOCTb peaKLUH,
anvuHa uenu. Ilpuposa akTHBHBIX 4actull. [IpuHLUMM
HEYHUUTO>KUMOCTH CBOOOIHOM BasleHTHOCTH. [TprmMepbl
LleMHbIX peakyuii. OCHOBHBIE CTa/IUU LIETTHOM PeakLIUu:
WHULIUMPOBaHUe, TPOZ0/KeHHe U 00phIB Hernu. [IpocThie
(Hepa3BeTB/IEHHbBIE) U PAa3BETB/IEHHBIE LEMHbIE PeaKLUHU.
Cragus pas3BeTByieHUs Lemnd. PopMasbHasg KHUHETHKa
LIeTTHbIX peaKIuii.

Peakiiiss ~ oKkuc/leHWss ~ BOAOpPOJAa  Kak  MpUMep
pasBeTBAEHHOM LIeMMHOM peakyuu. MexaHusMm u
KWHeTHMKa peakiuu. [IpyHLMI KBa3suCTallMOHAPHOCTH
H.H. CeménoBa. Teopus ripefje/ioB BOCIJIaMEeHEHHs

H.H. CeménoBa. TennoBoi B3pbIB.

Paznen
Karanutnueckue
peakiuu

Paspmen 9. Karamutuueckue peakuuu OripefiesnieHue
MOHATUM KaTaiv3a U KaTaius3atopa. (OCHOBHBIE
XapaKTepHble 0COOEHHOCTH KaTa/IATHUECKUX peaKIUi.
Knaccudukanus kaTanmuThueckux peakuuid. Ilpupoga
JleMCTBUS KaTaIM3aTOPOB B CMCPa3Zie/l X C paBHOBECHBIM
pacripeiejieHeM SHepruu.

dakTopel, onpeZessOlle KaTaJIUTUUeCcKhe CBOMCTBA.
Koppensionssle  cootHomenusi bpeHcrepa-ITonsHu.
Karanutrnueckas aKTUBHOCTH v SHeprus
MPOMe)XXyTOUHOT 0 B3aMMO/IeHCTBUSI.

I'omoreHHsI KaTanus B pacTBopax. KMC/I0THOOCHOBHOU
Katanu3. Knaccudukaiusi KUCIOT W OCHOBAaHUM TI0
bpercreny u Jlptoucy. CooTHolieHWe o0O0Iero u
crieli(pUYeCcKoro KMCJI0THO-OCHOBHOT'O KaTaslu3a.
l'eTeporenHbIit Karaaus. [TpomesxyTOouHOE
B3aUMO/I€HCTBYE B TeTEPOTeHHOM KaTasmu3e. AcopOius
KaK CTaJiusi TreTepOreHHO-KaTaTUTUUYeCKOW peakLuu.
Teopuu reTeporeHHOro kKaraausa. MyJbTUIIETHAS
Teopust A.A. banaHgvna. [IpyHLUN SHEPreTUYEeCKOoro U
reoMeTprUuYecKoro coorseTcTsusl A.A. bananjuHa.
@depmeHTaTUBHbIM  KaTanu3. OOmye cBefileHUsT O
KUHEeTMKEe W MeXaHW3MaX (PepMeHTaTUBHBIX peakLuil.

TemneparypHas 3aBUCUMOCTb KWUHeTUYeCKUX
NOCTOAHHBIX. YpaBHeHue Muxasvca-MeHT3H
(camocTosTENILHO).

Karanu3 KoMIiieKCHbIMHA COeIMHEeHHUSIMU T1epPeXO0/IHbIX
MeTa/IZIoB. ['OMOreHHble peaklUuu T'UAPUPOBAHUS, UX
KUHETHUKA Y KaTau3 (CaMOCTOSITENIBHO).

PK, P

OYHASA ®OPMA OBYUYEHUA

4.3 Pa3jiesibl AMCIUILIMH ¥ BU/bI 3aHATHI, H3yuaemble B 3 cemecTpe
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No

KonuuecTBO uacoB

paszen HavmMeHoBaHMe pa3zena AUCLUTIIUHBI AyauTopHa
a Bcero| s pabora | CP
J | JIP
1 2 3 4 5 6
Pa3nen 1. BBejjeHre ¥ OCHOBHbIE TOHSITUS.
1. |XuMuuecKast KWHeTHKa Kak pa3jes (hru3ndeckoit 6 1 1 4
xUMUU. CBsI3b KUHETHUKU C TEPMOJAUHAMUKON
2. |Pa3pen 2. O6paTyMble peakiuy 1-ro u 2-ro mopsiaka 8 2 2 4
3. [|Pasgen 3. KuHeTHuecKul aHamu3 CI0XHbBIX peakLy 8 2 2 4
4. |Pa3gen 4. KuHeTHKa 3/1eMeHTapHBIX peakLiii 8 2 2 4
5. |Pasgen 5. OcHOBHBIe Ipe/iCTaB/IeHYs TeOpUU
8 2 2 4
akTUBUpPOBaHHOro Komruiekca (TAK)
6. |Pa3smen 6. Peakuiuu B pacTBOpax 10 y) ) 6
7. |Pa3gmen 7. CnoxKHbIE peakLiuu 8 2 2 4
8. |Pa3gen 8. LlenHble peakuyu 8 2 2 4
9. [Pa3men 9. Katamutuueckue peakLuu 8 2 2 4
Beero 72 | 17 | 17 | 38

4.4 CamocTosiTe/IbHasi paboTa CTyJ€HTOB




Bup camocTosiTesibHOM Onenoun | Kon- Kopn
HanmeHoBaHue TeMbl o
JCLATLIMHbL I pa3iena BHEAYJIUTOPHOU PabOTHI oe BO KOMIIETeH-
obyuaromuxcst, B T. 4. KCP | cpenctBo | uacoB LU
Pa3znen 1. BeegeHue u
OCHOBHBI€ TIOHSITUSI.
XuMuyecKas KHHeTUKa IIpopaboTka yueGHOI vO. PK 6 I1K(0)-1,1
Kak paszen (pusnueckon JIUTepaTypBbl, JTeKLUN ’
XUMUH. CBSI3b KUHETUKU C
TepMO/IMHAMUKOMN
Pa3pen 2. ObpaTimbie
peaktuy 1-ro u 2-ro ITpopa6oTka yue6HO K(o)-1.1
Hopsjka NIUTepaTyphl, JTEKLUM. [, PK 8 (©)-1,
IToaroroBka foksaja.
Paspen 3. Kunetnueckuii | [TpopaboTka yueGHO#M vO. PK g [TK(0)-1,1
aHa/IN3 CJIOJKHBIX PeaklUi | JMTepaTyphl, €KL ’
Pasgen 4. Kunetuka [TpopaboTka yuebHO
. . [TK(0)-1,1
3/IeMEHTapHBIX PeakLiuu JIUTepaTyphl, TeKLUH. I, PK 8
[ToaroroBka oK/iaza.
Paznen 5. OcHOBHBIE
rpe/CTaB/IeHUs TEOPUU ITpopaboTka yuebHO vO. PK 8 [1K(0)-1,1
aKTUBMPOBAHHOIO JIUTEPATypbl, TeKLUN ’
komruiekca (TAK)
Paznen 6. Peakiuu B ITpopaboTka yuebHO
. [TK(0)-1,1
pacTBopax JIATEepaTypshl, JIeKLIUH. 4, PK 10
[ToaroroBka Jokiaja.
Paspen 7. CrioxHble ITpopaboTka yue6HOI1 vO. PK 3 ITK(0)-1,1
peaxkLuu JIUTepaTyphl, JIeKLUH ’
Pasgen 8. LlenHele [TpopaboTka yuebHO
. [TK(0)-1,1
peaki[uu JIATEPaTyPbl, JIEKLIUH. I, PK 8
IToaroroBka foksaa.
Pazgen 9. ITpopaboTka yueOHOM
. [TK(0)-1,1
Karanutrueckue peakiiuv | JIAT€PATyPbl, JIEKIUU. [, PK 8
IToaroroBka jjoKnaja.
Bcero yacoB B 3 cemectpe: 38
4.5. JIaGopaTropHbIie padoThI
Ne No
/T paszena HaumeHoBaHMe 1ab0paTOPHBIX paboT Konuuect
JVCLIUIIVHBI BO 4acoB
1 1 N3yyenue CKOpOCTH WHBEPCUU TPOCTHUKOBOI'O 2
caxapa
2 2 N3ydeHue CKOpOCTH MyTapOTaLU T/TFOKO3BbI. 2
3 4 N3yyenue CKOpPOCTH pasJioKeHust 2
NepoKcHja  BOAOPOZA ra3oMeTpu4yeCcKum
METO/IOM.
4 ) N3yyeHue  CKOpOCTM  TUApPOIM3a  YKCYCHOIO 2

10




aHTU/IpY/Ia METO/IOM 37IeKTPUUeCKOM MPOBOAUMOCTHU

5 7 N3yuenue KUHETUKU peakLuu OKUCJ/IeHUS 3
THOMOUEBUHBI u THOaLeTamuza
rekcatpadHodeppat(IIl) B 11es10uHOM pacTBope.

6 8 N3yueHnue KUHETUKU (hoToXMMHUECKOTO0 2
pas’ioyKeHus IepOKCUzia BOLOPOJa.

Hroro: 17

4.6 IlpakTHYecKue 3aHATHSA (CeMHUHAPbI) — He TTPeJyCMOTPeHbI yueOHBIM IJITaHOM

4.7 KypcoBoii mpoeKT (KypcoBas padoTa) - He MpelyCMOTpeH yueOHbIM T/laHOM

OYHO-3A0OYHASA ®OPMA OBYYEHUSA

4.1 CTpyKTypa AUCIUILUIUHBI.

OO6111ast TPYJ0EMKOCTb JAUCLIUIIMHBI HA OUHO-3a0UHOM (popMe cocTaByisieT 2 3aueTHbIe eIUHULIbI
(72 akageMruecKux yaca).

TPy 0eMKOCTb, 4acOB

dopma paboTel 00yuaromuxcst/Bust

. Cemectp
yueOHBIX 3aHSITUN 3 Bcero

KoHTakTHasi ayuTopHasi pabora oOydaromuxcsi C 36 36
rpero/iaBaTesieM:

Jlexuuu (JI) 12 12

IMpakTrueckue 3ausiTus (I13)

JlabopatopHasbie pabotsi (JIP) 24 24

CamocrosiTesibHasi paboTa 36 36

Kypcogoti npoekr (KIT), kypcoBas pabora (KP)

Hoxnan (1)
Acea (9)

Pedepart (P)
CamocTosTenbHOe U3yyeHue paszeioB 36 36

By UToro KOHTpOJIS - 3a4eT

4.3 Pa3penbl AMCOMILUIMH U BU/IbI 3aHATHI, H3yuaeMble B 3 cemecTpe

KomuuecTBO uacoB
Ne
HaumeHoBaHue pa3zesia AUCLUTIIMHBI AyputopHa
i Bcero s pabora | CP
1| np
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1 2 3 4 5 6
1. [Pasgen 1. BBeseHue M OCHOBHbBIE TIOHATHS. XUMHUYeCKast
KWHEeTHKA KakK paszien pusnueckoit xumun. CBsizb 8 2 2 4
KUHETUKHU C TePMOJUHAMUKOU
2. |Pa3gen 2. ObpaTvMble peakijuu 1-To ¥ 2-T0 mopsiika 10 2 4 4
3. |Pa3gen 3. KuHeTnueckuii aHa/IM3 C/I0’KHBIX peaKIvi 10 2 4 4
4. |Pa3gen 4. KuHeTHKa 3/1eMeHTapHBIX PeaKLUi 6 2 4
5. |Pa3zen 5. OcHOBHBIe TIpe/icTaB/IeHUs TeOPUU
8 2 2 4
akTMBHpoBaHHOro Komruiekca (TAK)
6. |Pa3zen 6. Peakijuu B pacTBOpax 7 y) 4
7. |Pa3gen 7. CnokHble peakLyuu 10 2 4 4
8. |Pa3zen 8. LlenHbie peakyuu 6 2 4
9. |Pa3gen 9. KaTtanutuueckre peakiuu 7 1 2 4
Beero 72 | 12 | 24 | 36

4.4 CamocTosTe/IbHasA padoTa CTYeHTOB
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Bup camocTrositennbHOM
. Onenoun | Kon- Kopg
HaumeHoBaHMe TeMbl BHEayJUTOPHOU PabOTHI
oe BO KOMIIeTeH-
JUCLIMIUIHBI WY pa3zena o0yyJaromuxcs, B T. .
CpeJCTBO | yacoB 15178
KCP
Pasgen 1. Benenue u
OCHOBHbI€e TTOHSTHSI.
XrmHyeckasi KHHeTHKa ITpopaboTka yuebHOI vO. PK 4 I1K(0)-1,1
Kak paszen (pusnueckomn JIUTePaTyphbl, TeKLIAM ’
xuMuH. CBSI3b KUHETHUKHU C
TePMOJVUHAMUKOU
Pazgen 2. Obpatrmbie
peakuuy 1-ro u 2-ro [TpopaboTKa yuebHO MK (0)-1,1
ropsjKa JIUTEPaTypbl, TEKLIWMN. 4, PK 4 ’
[ToaroroBka AoKiaza.
Pazpgen 3. Kunetnueckuii | [Tpopa6oTka yue6HOM vO. PK 4 1K (0)-1,1
aHa/M3 C/I0XKHBIX peaklUid | UTepaTyphl, JeKLUM ’
Paznen 4. Kunetvka [TpopaboTka yuebHoM
. . [MK(0)-1,1
3/IeMeHTapHBIX PeaKIvi JIATepaTrypel, IeKLUH. [, PK 4
IToaroroBka fokiaja.
Pa3nen 5. OcHOBHBIE
npe/iCTaB/IeHUsI TeEOPUU [TpopaboTka yuebOHOM vO. PK 4 [MK(0)-1,1
aKTUBUPOBAHHOTO JIUTePaTyphl, JIeKLUH ’
komriuiekca (TAK)
Pa3gen 6. Peakuyu B ITpopaboTka yueOHOI
. [TK(0)-1,1
pacTtBopax JIUTepaTyphbl, JTeKLUH. I, PK 4
IToAroToBKa AOK/Ia/a.
Paspen 7. CnoxHble [TpopaboTtka yueGHOI vO. PK 4 [1K(0)-1,1
peakLuu JIUTEPaTyphl, TeKLAN ’
Pa3gen 8. IlenHbie [TpopaboTka yqe6HovI/I K (0)-1,1
peakLuu JINTepaTyphl, JIeKLIUHU. [, PK 4
[ToaroroBKa AoK/aja.
Pa3pmen 9. ITpopaboTka yueOHOI
. [MK(0)-1,1
Karanutrueckue peakijuu | JIMT€PATyPbl, JIEKLMH. I, PK 4
[ToaroroBka foK/a1aja.
Bcero yacoB B 3 cemectpe: 36
4.5 JIabopaTopHbie padoThI
N Ne
n/1_1 paszena HavmeHoBaHue 1ab0paTOpHBIX paboT Kon-Bo
JUCLIATITUHBI 4yacoB
N3yuenue CKOpOCTH WHBEPCUU TPOCTHUKOBOI'O 2
1 1 caxapa
. ) Vi3yueHune CKOPOCTH MyTapOTaLiu TTHOKO3bI. 4
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N3yyenue CKOPOCTH Pa3IoKeHust 4

3 4 MepoKCUJa  BOZJOPOAA razoMeTpu4eCcKuM
MEeTOZOM.
4 5 N3yyeHne  CKOpOCTM  TUApPOAM3a  YKCYCHOTO 4
aHrupy/ia METOI0OM 371eKTPUUEeCKOU MPOBOAUMOCTH
N3yuenue KWHETUKU peakLuu OKUC/IeHUS 4
5 7 THOMOYEBUHBI v THOAaLleTaMuzia
rekcatpaHodeppat(IIl) B 11es10uHOM pacTBope.
N3yyenue KUHeTHUKU (hOoTOXUMHUUECKOTO 4
6 8 pas/o’KeHus MepoKCcHia BOAOpOoia.
7 9 KaTtanutrnueckue peakiuu 2
Nroro: 24

4.6 ITpaKkTHYeCKHe 3aHATHSA (CeMHHAPbI) — He TIPeZIyCMOTPEHbI yUeOHbIM I/IaHOM
4.7. KypcoBoii mpoeKkT (KypcoBasi padoTa) — He 1pelyCMOTpeHbl yueOHbIM TIJIaHOM

5. IlepeyeHb Yue0HO-METOAMYECKOr0 o0OecreuyeHUs I CAMOCTOATE/TBHOH PaboThI
00y4JaromMXxcs Mo AUCIUIUTHHE (MOAYJTIO).
1.AxmetoB H.C. O6ijas u HeopraHuueckast xumusi, M.: Boiciias mmikosia, 1998.
2. T'onb6patix 3.E. Macnos .. «CO0pHUK 3a1a4 ¥ ynpa>kHeHUH 1o xuMum» M.: Beicur. k., 1997.
3. OIukepcoH P., I'peii I'., Xeutt [J)k. OCHOBHBIe 3aKOHBI XUMuu, M.: Mup, 1982.
4. OnenuH C.C., ®azees I'.H. Heoprannueckas xvumusi, M.: Briciias 1mkosa,
5. ITaBnoB H.H. O611as 1 HeopraHuueckasi XuMust: Yue0. /it By30B. - 2-e u3/,., repepad. 1 for.
— M.: Ipocda, 2002. — 448c.
6. l'muaka H.JI. 3agauu 1 yripaxxHeHuUs 110 o01ieid xumuu 14-e u3g,.
Yueb6Ho-mipakTHUeckoe ocobue.Cepusi: bakanasp. Akagemuueckuii Kypc I'pud: YMO BO Koz
KHUTU: 383421 2015T. 236 c. ISBN: 978-5-9916-4780-9 Lena 339.00p.......
7. Ob1jast ¥ HeopraHuueckast Xumust. JlabopaTOpHBIi MPAKTUKYM.
YueGHoe 11ocobue /7151 By30B cepusi: 6akanaBp. AKaieMAUeCKUH KypC
8. Pocun 1.B., Tomuna JI.[I., AnmukuHa U.B., babkuna C.C., benosa JI.H., Endumos B.U., MsicoezioB
E.M., ApommHckuii A.W. I'pud: MO Kop kuuru: 378862 2014 r. 477 c. ISBN: 978-5-9916-
1868-7 [Tena 599.00p.
9. I'muuka H.JI. OBIIIASA XMW 19-e u3a., mep. v Jorl. YU4eOHUK AJisd aKa/[eMHAIeCKOro
bakanaBpuaTaCepusi: BakanaBp. Akagemuueckuii Kypc I'pud: YMO BO Kog kaurn: 384406 2015T.
900 c. ISBN: 978-5-9916-5055-7 Llena 1 229.00p.
10. I'nunka H.JI. TIPAKTUKYM I10 OBIIEN XMUWU. Cepusi: bakanasp. AKajeMuueckuii Kypc
I'pud: YMO BO Kop kauru: 381020 2015T. 248 c. ISBN: 978-5-9916-4058-9
6. DoHJ OLIEHOYHBIX CPe/ICTB /i/IfA MPOBE/IeHUA aTTECTALUH 00YyUAIOIUXCA M0 JUCLUILIHHE
(Mopymo)
[TpegycMoTpeHsI CieAyroliye BUAbl KOHTPOJISI KaueCTBa OCBOEHHsI KOHKPETHOW JUCLIATI/TUHBI:
- TeKyILU KOHTPOJ/Ib YCIIeBaeMOCTH
- IPOMEXKYTOYHAsI aTTeCTalysl 00YUArOIUXCS TI0 AUCIUTUIHE
@®oH/I, OLIEHOUHBIX CPeJICTB [i/Isl TIPOBeZieHHs] TIPOMe)KYTOUHOW aTTecTaliy 00yJaroluxcs 1o
JUCLIUTIIMHE 0(hOPMJIEH B MPUIOXKEHUH K pabouei mporpaMmme JUCLATIIUHEL.

TunoBble KOHTPOJ/IbHBIE 3a/laHUSI WM WHBbIE MaTepUa/Ibl, HEOOXOAMMBIe /ISl OLeHKH 3HAHUH,
yMeHHH, HABbIKOB M (M/IH) ONbITa AeATe/IbHOCTH B MpoIjecce TeKYyIero KOHTPOoJisi
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KoHTpo/IbHBIEe BONpPOCHI U 3alaHMA /I MNPOBeJeHHUA TeKyIlero KOHTPO/Is H
MPOMEXYTOYHON arTTecTalid 10 MeToAaM OOHapy)KeHusi, pasje/ieHHs |
KOHLIeHTPHUPOBaHUA

1.XuMuyeckasi KWHeTHKa Kak paszies1 PUu3nueckor XUMHuu.

2.HeobOpatumble peakiyy HyJIeBOTO U TePBOro mopsiAka. [lepuof mosyrpeBpailjeHHsi U CpefiHee
BpeMs )KU3HU B PeakLMsX MepBoro nopszjka.

3.HeobpaTtiMble peakijyiy BTOPOTo U TpeThero nopsigka. [Ipumepsl. Peakimu n-oro nopsika.
4.MeTozpbl ompefiesieHUsl TOPsiJKa W KaKYyL[UXCS KOHCTAaHT CKOPOCTeH W3 SKCIepUMeHTa/IbHbIX
JIJAaHHBIX, ero JOCTOWHCTBA U He/JOCTaTKU.

5.MoauduKkaiuu UHTerpaabHOTO MeTo/ia.

6.TuddepeHnabHBIA MeTO, 00pabOTKH SKCTIIepUMEeHTaTbHbBIX JaHHBIX.

7.0Be  mogudukaumy  auddepeHiuansHoro  MetoZa.  CpaBHeHMe — WHTErpajbHOrO U
IuddepeHIMaTbHOTO METO/I0B.

KouTtponbHas padora 1. TepMojuHaMHKA U KHHETHKA
Bapuanr 1.
1. Omnpepenure ctaHgaptHyro AH peakumn: COgy + %2 Oy = COyyy

2.  Ompezenute BO3MOXXHOCTb nipoTekaHusi peakii NH4Clyy + NaOH(yy = NaClgy + HoOy +
NHg(r)
TIPU CTaHAAPTHBIX YCOBUSX U MPH TOBLIIIIEHHOM TeMIiepaType.

3. Omnpepenuth sHTaNBNMIO 06pa3oBanust H,O, ripu 500 °C ucxo/s U3 CTaHAapTHOMN TeryioTh
obpazoBanus (-241,60 k/[)k/M0Jib) ¥ CuMTast rasbl, y4aCTBYIOIME B peaKLMX UleaTbHBIMHU.

4.  OrmpepenuTe TeMIepaTypHbIi KOS(QQPUIIMEHT ¥ SHEPTUI0 aKTUBAL[MKM peakLiu, ec/iv
V3BeCTHO, UTO Npu u3MeHeHuu Temreparypel oT 20 °C go 45 °C ckopocTs ee Bo3pacTtaeT B 6 pas.

Ob6pas3er] busieTa Ha TIepBbI SK3aMeH

MUVHVCTEPCTBO HAYKU 1 BBICHIEI'O OFPA3OBAHUA
POCCHICKOM ®EJEPALINN
OI'bOY BO «YeueHckuii rocyfapcTBeHHbI yHUBepcuTeT UM. A.A. KazbipoBa»

Buonoro-xuMuueckuii pakynbTeT
Kadezapa «Xumusi»
04.03.01 «Xumus»

YueOHasi JUCLUM/IMHA « AHaTUTHUECKAst XUMHSI»
YTBepsKZeH Ha 3aceZlaHUM Kadeapsl OT 3 ceHTss0ps 2023 ., mpoTokost Nel

OK3AMEHAIIMOHHBIN BUJIET Nel

1. Xumuueckass KHHETHKa Kak pa3zies ¢hu3nueckor xumuu. OOI1asi XxapaKTepyuCcTHKa KaTHOHOB 1
aHa/IMTUYECKOU TPYIIITbI

2.ITonysmnupuyeckuii MeTOZ, IOCTPOEeHUs IOBEPXHOCTeH NTOTeHLMaIbHOM SHepruv DUpHHTa-
[Monsnu (II19).

3.0rnpesienuTe BO3MOXXHOCTh nipoTekanusi peakiiyu NH4Cl(t) + NaOH(t) = NaCl(t) + H20(r) +
NH3(r)

NIpY CTaHJAPTHBIX YCJIOBUSX U NIPY MOBBILLIEHHOMN TeMIlepaType.
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Jrtanbl (HOPMHUPOBAHUA U OLeHHBAHHUA KOMITeTeHLIUH

HaumenoBaHue
Ne | KonTponupyemsbie pa3jesbl (TeMbI) Ko KoMnereHIIUA OLIEHOYHOLO
/n | AUCHUIIMHBI (WM ee yacTH) 1
CpejCcTBa
Pa3zgen 1. BBeneHue ¥ OCHOBHbBIE
TOHATHS. XUMHUUeCKasi KHHeTHKA KaK IMK(0)-1.1
1 o JIP, YO, PK
paszen ¢usnueckoi xumun. CBsi3b
KUHETUKHU C TePMOJMHaMUKOU
Pa3gen 2. O6paTrMble peakiyu 1-ro u IIK(0)-1.1
2 (©) JIP, YO, PK
2-ro nopszxa
Pazgen 3. KuHeTnueckuii aHaIu3 IMK(0)-1.1
3 . (©) JIP, YO, PK
C/IO’KHBIX peakLui
Paspen 4. KviHeTHKa 3/ieMeHTapHBIX I1K(o)-1.1
4 o (©) JIP, YO, PK
peakiun
Paspen 5. OcHOBHBIe Tpe/iCTaBIeHUs
[TK(o)-1.1
5 | TeopuM aKTUBMPOBAHHOI'O KOMILIEKCa JIP, YO, PK
(TAK)
Pazgen 6. Peakiiuu B pacTBOpax I1K(0)-1.1
6 A HHH B pacTBop ©) JIP, YO, PK
Pasnen 7. CnoxkHble peakliun IIK(0)-1.1
7 A peaxt ©) JIP, YO, PK
Pa3nen 8. LlenHbie peakijuu IIK(0)-1.1
8 Aen 8. 1 beaxt ©) JIP, YO, PK
Pa3zen 9. Karanutuueckue peakiLyu [IK(0)-1.1
9 A beaxt ©) JIP, YO, PK
IIIkasa 1 KpUTEPUH OL[eHUBAHUSA MUCbMEHHBIX H TBOPUYECKHX PadoT
banbl Kpurepun
[nmybokoe ¥ TpOYHOe YCBOEHWe TPOrpaMMHOrO  MaTepuana. [losHble,
rocjie/ioBaTe/ibHble, TpaMOTHble U  JIOTUUECKM U3/laraeMble  OTBeTbl  TIpU
5 BUJIOM3MeHeHnU 3afiaHusi. CBOOOZHO CIIPaB/ISIeTCSI C TIOCTABJEHHBIMU 3aflauaMH,
MOYKET 000CHOBAThL TIPUHSIThIE peleHus, JIeMOHCTPUPYeT BJ/lajleHre
Pa3HOCTOPOHHHUMH HAaBBIKAMU 1 TIPYUEMaMH BBIMIOJTHEHMsI IPAKTHUYECKUX PaboT.
3HaHHe TIPOrpaMMHOTO MaTepuasia, TPaMOTHOe U3/Io)KeHHe, 0e3 CyIeCTBeHHBIX
4 HETOYHOCTEW B OTBETE Ha BOIPOC, MPaBUIbHOE NPUMEHeHHe TeOPeTUUYeCKUX 3HaHUM,
B/IaJieHHe He0OXO0MMbIMY HaBbIKAMU MPH BBIMTOTHEHWH TTPAKTUUECKUX 3aZiau.
[eMOHCTpUpyeT yCBOeHHe OCHOBHOIO Marepuasna, IpPU OTBeTe JOMyCKarTCs
3 HETOUHOCTH, TIPU OTBeTe HeJ0CTaTOUHO IpaBW/IbHbIEe (DOPMYJ/IMPOBKU, HapylleHHe
MOC/Ie/I0BaTe/IbHOCTU B M3/I0)KEHUM MPOrPaMMHOIO Marepuasna, 3aTpPyJAHEHUs1 B
BbITIOJIHEHUU MTPAKTUUeCKUX 3alaHUM.
2-1 Cnaboe 3HaHMEe TIPOTPAMMHOTO MaTepuasa, TPH OTBeTe BO3HUKAIOT OIIUOKH,
3aTPy/JHEHUS NP BBLIMOTHEHUH TTPAKTHUeCKUX pador.
0 He Ob1/10 MOMNBITKY BBITOJHUTE 3aJlaHKe.

IITkasia ¥ KpUTEpHH OL|eHUBAHMSI TeCTOBbIX 3aJJaHUH

OueHka |

KpuTtepun
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«OTAMYHO» 3azanue BbInoHeHO Ha 91 - 100%
«Xopo1iio» 3azanue BbirosiHeHO Ha 81 - 90%
«Y IOBJIETBOPUTE/IEHO» 3asiaHue BbINojiHeHo Ha 51 - 80%
«HeypnoBnetTBopuTenbHO» | 3ajaHue BbinoHeHO Ha 10 - 50%

7. OcobeHHOCTH pea/ii3allUi JUCIMIIVIMHDbI /1A UHBA/IUA0B U JIMI] C OIrPAHUYE€HHbBIMH
BO3MO)XHOCTHAMMU 3/10POBbA

ITpu 0OyuyeHHU /MLl C OTPAHUYEHHBIMHU BO3MO>KHOCTSIMH 3/]0POBbSI YUMTBHIBAIOTCS HMX
WHVBUYalbHble Ticuxodusndueckre ocobeHHoCTH. OOyueHWe WHBAIUIOB OCYIIECTBIISETCS
TaKke B COOTBETCTBUM C WH/WBUAYaJbHOW TPOrpaMMON peabuiMTaluu WHBaiuzAa (Tpu
Ha/TMuum).

Jns auy ¢ HapyweHuem C/lyXa BO3MOXKHO TIpeJjoCTaB/ieHHe yueOHOM WHGopMalvu B
BU3ya/ibHOM (hopme (KpaTKUii KOHCTIEKT JIeKL[1MH; TeKCThI 3aZlaHUi, HarleuaTaHHbIe YBe/TnUeHHbIM
mpudToM), Ha ayAUTOPHBIX 3aHATUSIX [IOMYCKAaeTCs TPUCYTCTBUE aCCHUCTeHTa, a TakKe
CYpAOIEepPeBOJUMKOB U  TU(IOCYPAONEepeBOAUMKOB. TeKyllMid KOHTPO/b YCIeBaeMOCTH
OCYIIIeCTB/ISIETCS B TIMCbMEHHOH ¢opMe: o0yuarol[uiicsi MMUCbMEHHO OTBeuYaeT Ha BOMPOCHI,
MMCHLMEHHO BBITIONIHSIET TpakTUueckue 3afanus. [okmag (pedepar) Takke MOXeT OBITh
Tpe/iCTaB/ieH B MIMCbMEHHOH (opMme, TTPU 3TOM TPeOOBaHUS K COZIEP>)KaHUIO OCTAIOTCSI TEMU K€, a
TpeOOBaHUs K KaueCTBY M3/I0)KeHUsI MaTepuaa (MIOHITHOCTb, KaueCTBO PeUH, B3aUMO/IeHCTBHE C
ayauTopyelt W T. [.) 3aMeHSIIOTCS Ha COOTBETCTBYHOIIME TpeOOBaHUs, TIpeIbsBiisieMble K
MMCbMEeHHBIM paboTam (KauecTBO o(opMJIeHHs] TeKCTa M CIMCKa JIMTePATyphbl, TPAMOTHOCTb,
Ha/Myve WIIOCTPALMOHHBIX MaTepyaaoB W T.A.). [IpoMmexyTouHas aTTecTalusi AJis JIML C
HapyIIeHUsIMA C/yXa MPOBOAUTCS B MHUCHbMEHHOW (hopme, TIPM 3TOM HCIIOMb3YIOTCS OO0IIHe
KpUTepuM olleHHWBaHus. [Ipy HeoOXOAMMOCTH BpeMs TIOJTOTOBKM K OTBETY MOXeT ObITh
yBeIUUEeHO.

s auy ¢ HapyweHuem 3peHus L0y CKaeTcs ayuaabHoe IpejocTaB/ieHre HH(popMaLyy, a
TaK)Ke UCI10/Ib30BaHKe Ha ayIMTOPHBIX 3aHATUSX 3BYKO3aMChIBAIOILMX YCTPOUCTB (AUKTO(OHOB
U T.A.). JlomycKaeTcs MPUCYTCTBUe Ha 3aHATUSAX acCUCTeHTa (TIOMOILHMKA), OKa3bIBalOLero
oOyyaroruMcsi HeoOXOJUMYI0 TEeXHHYeCKyl0 TOMOIb. TeKyIIuii KOHTPO/b YCIIeBaeMOCTH
OCYILLIeCTB/IsSIeTCS B YCTHOM (hopMe. IIpu mpoBesieHMM MPOMEXXYTOUYHOM aTTecTaldy AJIs UL C
HapylleHHeM 3peHHs TeCTUPOBaHWe MOXKeT OBbITh 3aMeHeHO Ha yCTHoe cobeceoBaHME TIO
BOIIPOCAM.

i auy ¢ 02paHU4eHHbIMU B03MOMCHOCMAMU 300p06bsl, UMEIOWUX HAPYWeHUsI ONOPHO-
dsuzame/nbHO20 annapamad, Ha ayJUTOPHBIX 3aHATHSX, a TAK)Ke NPY MPOBeJileHUH NIPOoLielyp TeKyIlero
KOHTDOJISI YCTIeBa@MOCTHU U TIPOMEXKYTOUHOM aTTeCTal[ii MOTYT OBITh IPeJ0CTaB/IeHbl HeoOX0AuMbIe
TeXHUYeCKre Cpe/iCcTBa (TIepCOHAIbHBIM KOMITbIOTEP, HOYTOYK WJIM [PYrOW Ta/pKeT); JOMyCKaeTCs
TIPUCYTCTBHE aCCUCTeHTa (aCCUCTEHTOB), OKa3bIBAIOIIEro 00yUaroMcst He0OX0AUMYIO TEXHHUUECKYIO

noMmoIib (3aHsATh pabouee MecCTO, TepeBUraThbCsi MO ayJUTOPUH, MPOYMTATH 3afJaHue, 0(OPMHUTH
OTBeT, 00IIaThCs C Tpero/iaBaTesiem).

8. ITepeueHb OCHOBHOI U JONIO/THUTE/TLHOW YUeOHOM JTUTEPaTyphl, HEO0X0JUMOH /IS
OCBOEHUA JUCIUILIMHBI (MOJY/Is1)
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8.1 OcHoBHas uTeparypa
1. Pocun U.B., Tomuna JI.[I. O61iast 1 HeopraHA4ecKasi XUMHsl. COBpeMeHHBIN KypC.
YueOHUK A1 akajeMuueckoro 6akanaBpuara. 2014 r.1338 c.
Cepus: bakanaBp. AkaieMU4yeCcKuii Kypc
2. I'muaka H.JI. Obujast xumus 19-e u3z., miep. ¥ o1, YueOHUK [/ aKaJileMUuecKoro 6akajaBpuaTa.
20151.900 c. Cepusi: bakanaBp. AkajeMHUYeCcKuii Kypc.
4. T'muaka H.JI. TIpakTukyMm 110 o061eld xumun. Yue6Hoe rmocobue fjisi akaieMUIeCcKoTro
OakasaBpuaTa.2015 r.248 c. Cepus: bakanaBp. AKaJieMUUeCKH KypC

8.2 /lonosiHuTe/IbHAA JIMTEpaTypa:
1.AxmetoB H.C. O61iast u HeopraHuueckast Xumusi, M.: Boicias mkosia, 1998.
2. T'onbbpaiix 3.E. MacsioB I'.11. «COOpHUK 3a/1a4 ¥ yrpa>kHeHu# 110 xumur» M.: Beici. 1Ik.,
1997.
3. OukepcoH P., I'peii I'., XeurT [)k. OCHOBHBIe 3aKOHBI XuMuu, M.: Mup, 1982.
4. OnenuH C.C., @anees I'.H. Heopraunueckasi xumusi, M.: Beiciias 1Koa,
5. ITaBnoB H.H. OO0r1iast 1 HeopraHuueckasi XUMust: Yue0. Jjis1 By30B. - 2-e u3/l., iepepad. u 01, —
M.: Ipoda, 2002. — 448c.
6. T'munka H.JL. 3AJJAUM U YITPAJKHEHMA T10 OBIIEN XVUMUU 14-e usg,
Yueb6Ho-npakTHUeckoe mocobue.Cepusi: bakanaBp. Akagemuueckuii Kypc I'pud: YMO BO
Kop kuuru: 383421 2015T. 236 c. ISBN: 978-5-9916-4780-9 Lena 339.00p.......
7. OBIIIAS 1 HEOPT AHUYECKAS XVMUS. TJABOPATOPHBIN ITPAKTUKYM.
YuebHoe rocobue st By30B Cepust: bakanaBp. AkaleMHUUeCKUH Kypc
8. Pocun 1.B., Tomuna JI.[1., Anvkuna 1.B., babkuna C.C., benosa JI.H., Endumos B.1.,
MsicoenoB E.M., fApoimnckuii A.W. I'puc: MO Kop xkuuru: 378862 2014 r. 477 c. ISBN:
978-5-9916-1868-7 Lena 599.00p.
9. 'nmnuka H.JI. OBIIASA XMW 19-e u3g., niep. u fon. YueOHUK /1S aKaJJeMHUUeCKOro
6akanaBpuaTtaCepusi: bakanaBp. Akagemuueckuii Kypc I'pud: YMO BO Kop kuuru: 384406 2015
r. 900 c. ISBN: 978-5-9916-5055-7 Lena 1 229.00p.
10. I'miaka H.JI. TIPAKTUKYM I10 OBIIEN XUMUWU. Cepusi: Bakanasp. AKajieMAuecKuii KYypC
I'pud: YMO BO Kog xuuru: 381020 2015. 248 c. ISBN: 978-5-9916-4058-9

9. [Tepeuenn pecypcoB HH()OPMALIMOHHO-TE/IEKOMMYHHKAI[HOHHOM ceTH “VIHTepHeT”
(manee - cerb ”HTEpHET”), HEOOXOAUMBIX /I OCBOEHHUS AMCIUTTHHBI.

ObC IPRbooks

Cucrema 'APAHT: 3/1eKTpOHHbBIM MepruoiuYeCcKuii ClIpaBOUHMK [ D/IeKTPOHHBIN pecypc].
KoHcynbTanT IT1r0C: cripaBOUHO - MOKMCKOBasi CUCTeMa [ D11eKTpoHHbIN pecypc]. —

OOO HayuHas 3/1eKTpoHHast bubsimoTteka. IHTerprupoBaHHbINA HaAyUHBIN WH(POPMALIOHHBINA
TIOpTa/l B POCCHUHCKOM 30He ceTH VIHTepHeT, BK/IIOUarol[yii 6a3bl JAHHBIX HayUHBIX U3[JaHUH U
CepBUCHI AJ1s1 UHPOPMALMOHHOTO 00ecrieueHust HayKy U BBICIIET0 00pa3oBaHusl.
http://elibrary.ru/

5. WudopmarmonHas crcrtema «EuHOe 0KHO 10cTyTia K 00pa3oBaTeibHbIM pecypcam»
(http://window.edu.ru/).

PN

9.1.CocTaB NporpaMMHOIro odecredeHUst

EnvHas anekTpoHHast obpa3oBaTesbHast cuctema U-complex
AwnTHniaruar

OneparionHast cuctemMa Windows

KowmrmbroTepHasi mporpamma jjisi XuMUKoB AcidBasel.ab
KomnbroTepHast mporpamma Asisi XumukoB ChemlL.ab
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http://xumuktutor.ru/view_programm.php?id=13
http://xumuktutor.ru/view_programm.php?id=16
http://window.edu.ru/

10.MeToanyecKue yKa3aHus /1A 00yYarOIIUXCS 110 OCBOEHHIO JUCIUITTHHBI

TeopeTnueckre 3HaHUs, TIOyUYeHHble U3 Kypca JIeKIUH, 3aKPeIuIsIoTCs Ha J1abopaTopHbBIX
3aHsTUsX. JITabopaTOpHbIe 3aHSATHS MTPOBO/ISATCS B CrIelMabHO 000pY/I0BaHHBIX JlabopaTopusix (2-16
«Jlaboparopusi aHanuTHUeCcKOW XuMuM Nel», 2-25 «Jlaboparopusi aHaMUTUUeCKOW XUMUUA No2» ¢
npUMeHeHreM HeoOXOJUMBIX CpeficTB o0yueHust (abopaTtopHoro o06opyaoBaHMs, 00pas3IioB,
HOPMaTHBHBIX M TEXHUUECKUX JOKYMEHTOB U T.I1.).

[Ipy BbINOAHEeHMM J1labopaToOpHBIX paboT MPOBOJATCS: TMOATOTOBKA OOOpYAOBaHUS U
npubopoB K paboTe, u3yuyeHHe METOAWKH pPabOThI, BOCIPOM3BeZieHHE W3y4aeMOro SIBJIEHUS,
M3MepeHre Be/IMUMH, OTpe/ie/ieHre COOTBETCTBYIOLINX XapaKTePUCTHK U TOKa3aTtesei, 06paboTka
JAHHBIX U UX aHanu3, 0006ljeHre pe3ysbTaToB. B X04e mpoBesieHNss paboT WCMO/MB3YIOTCS T1aH
paboThl ¥ TabsMLIBI A71s 3arvceii HabmogeHni. [1py BbIMoTHEeHWU 1a00paTOPHOU PaboThI CTYZEHT
BeZleT pabourie 3amucK pe3y/IbTaTOB M3MepeHUl (MCTbITaHWM), 0pOpPM/IsieT pacueThl, aHa/TU3UpyeT
NIOJIyYeHHble [laHHble ITyTeM YCTaHOBJIEHUSI MX COOTBETCTBMSI HOPMaM W/WIM CpaBHEHUS C
V3BECTHBIMM B JMTepaType J[aHHbIMM W/WIM [aHHbIMUA [pPYTUX CTyZAeHTOB. OKOHuaTe/bHbIe
pe3ynbTathl OoGoOpMISIIOTCE B (opMe 3akmoueHus. B yueGHO- MeTopnueckoM mocobur 1o
nabopaTopHOMY TPAaKTHKYMY VKa3bIBaeTCsl IepeueHb CpeACTB oOyueHusi, (GOpMynvpyeTcsi Liefib
TIPOBeJIEHUST U COJiep>KaHWe KaXKAou ylabopaTopHoi paboTel. [To pe3ysnbraTaM, TOMyYeHHBIM MPH
BBITIOJTHEHUM JlabopaTopHbIX paboT, odopmisitoT nabopaTopHbii oTueT. OTUeT OLleHMBAETCs T10
COZIeP)KaHHIO  TeOpeTUYeCKOW  WHQOpManuy, TPaBWIBHOCTH  0OpabOTKM  TOJTyueHHBIX
SKCIepUMEeHTa/IbHbIX JJaHHBIX U BEDHOCTU MX UHTepIpeTaLiy.

MeToaryeckue yKa3aHus 110 0)OpPMJIEHHUIO OTUeTa To 1abopaTopHBIM paboTam.

OdopmieHre oTyeTa BBIMOTHSIETCS B TleuaTHOU ¢opMe. B oTueTe 0/KHBI OBITh
TIpUBeZIeHbI: LieJib Pa00ThI; KPaTKOe U3/I0’KeHHe TeOPeTHUYeCKUX OCHOB, METOMKA TIPOBe/|eHHs
paboTbl; 06paboTka 1 00Cy>KeHe MOyYeHHBIX Pe3y/TbTaTOB, BHIBO/BI.

Habop TekcTa [jo/pKeH OBITH CZlesiaH B TeKCTOBOM pefiakTope Microsoft Word asist Windows
JF000M BepPCHH.

I[Tpu Habope TeKcTa CyiefiyeT BhIAEPKUBATh ClIeyIolHe o0si3aTebHble TPeOOBaHMUS:

1. Orcrynel cneBa — 30 MM u cripaBsa - 10 Mm, cBepxy, cHU3y — 20 MM.

2. Ipudt ocHoBHOro Tekcra - Times New Roman; pasmep 14 rnyHKTOB

(xernb), 1,5 uHTeEpBa.

3. AG3alHbI{ OTCTYTI paBeH 5 MeyaTHLIM 3HaKaM.

4. Hywmepauus cTpaHuL] — BHU3Y.

5. 3arosioBKH, NOZ3aroj0BKH, PUCYHKH, Tab/MLbl, POPMYJIbI OT/E/ISIOTCS OT OCHOBHOTO TEKCTa
MEeKCTPOUHBIM PacCTOSIHUEM.

11. IlepeueHb UH(OPMALIMOHHBIX T€XHOJIOTHI, HCIIO/Ib3YyeMbIX MPHU 0CYILeCTBIeHUHT
o0pa3oBaTe/ILHOrO MpoLecca Mo JUCHUIUTHHe (MOAYJ/II0), BK/IIOUYasi epevyeHb
MpOrpaMMHOro obecreueHusi U UHGOPMALMOHHBIX CMIPABOYHBIX CHCTEM (MIPH
Heo0X0JMMOCTH).

EnuHas snekTpoHHasi oOpa3oBarenbHas cucteMa U-complex
AHTUIUIArMAaT

Buaeo-nekuuun

DJIeKTPOHHbBIE yUeOHUKN

ONeKTpPOHHbIe TIpe3eHTaluu

KowmrmbroTepHoe TecTvpoBaHue
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12. MarepuanbHO-TeXHHYeCKas 0a3a, Heo0xoAuMas /ijisi 0CyLeCTB/IeHUsI
o0pa3oBaTe/ILHOT0 MPoLecca Mo JUCHHIUIHHE (MO/YJ/TIO).

JIeKIIMOHHBIe 3aHATUSI MPOBOAATCS B ayautopuu 4-01 nekupoHHoro Kopnyca (b) (kopmyc
Kammyca) YeueHCKOro rocy/JapCTBeHHOTO YHUBEPCUTETA, OCHALLEHHOM TaKKe U Mpe3eHTal[MOHHOU
TeXHUKOMU.

JIabopaTopHble pabOThI TIPOBOJATCS B yueOHBIX jlabopaTopusx Kadeapbl Xxumuu (3-23, 2-
18), KOTOpbIe OCHAII|eHbBI BBITSDKHBIMHU IIKa)aMu U OCHOBHBIM J1ab0paTOpHBIM 000pY/[0BaHHEM:

0/151 838eWILBAHUS — BeCbl TEXHOXUMUUECKUe 1 aHa/IUTUUeCKUe;

011 ¢puabmpoeaHusi — BOPOHKHU CTeK/isiHHbIe, (apdopoBbie, Konbbl ByH3eHa, HacoOChI
KamoBckoro, BakyyMHbIe HAaCOCHI;

07151 8bICYWUBAHUS U NPOKAIUBAHUS 8eujecme — SKCUKaTopkl, uaiku [letpu, gapdoposbie
Yalllky, TUTJIM, CIUPTOBKH, CYLLIW/bHBIE 1IKa(bl, Myde/bHbIe Teuu;

0/151 Npu20mMoe/eHusi pacmeopos — CTaKaHbl, MEPHbIE KOJIObI, MEPHBIE LIUTMH/PHI, TTUTIETKH,
HabOpBI apEOMEeTpOB;

07151 npogedeHUst pa3AUUYHbIX ONbIMOE NO NOAYYEHUIO 8eujecms U 8blsI8NeHUI0 UX XUMUYECKUX
cgolicme — CTeKJISTHHbIe POOUPKH, CTaKaHbI, KOJIOBI M peTOPTHI; KOOI Bropiia;

BOPOHKU KarleJ/IbHble, CK/ISTHKU [Ipekcerisi, TUILIEHKO U Ipyrye NPOMbIBHbIe CKI/ISIHKU;

(apdopoBbie Yalllku, CTaKaHbl, TUTJIU, CTYTIKHU C eCTUKAMU; arnnaparthbl Kurrma, ra3omMmeTphl,
030HATOPbI, KaJIOPUMETPhI, TEPMOMETPbI, KOJIOOHarpeBaTe/iy;

BO/IsIHbIE, MAC/IsTHBIE U TlecuaHble OaHw;

XOJIOUMBHUKY JIOMXa, BO3AYIIIHBbIE XOJOJUMBHUKH, KPUCTA/UIA3aTOPbI; TIPUOOPHI /s
HabJroIeHusT 3/1eKTPOTPOBOAHOCTH, JIJIs 37IeKTPOJIN3a; ralbBaHUUeCKUe 3/1eMeHThI; BOJIbTMETPHI,
TepMoIIapsbl, 1abopaTopHbIe aBTOTPaHC(HOPMaTOPHI;

repeMelIMBalolee yCTPONCTBO, IieHTprdyra, KoJboHarpeBaresiy;

CTO/TbI TabopaTOpHbIe U TIPUCTEHHBIE C TI0/[BeJIeHHBIMU - BOJIOM 1 TlepeMeHHBIM TOKOM 220 B;
XUMHYeCcKUe Kadbl 17151 XpaHeHUsI: peakKTUBOB; TIOCY/Ibl; TIPUOOPOB; XaaToB, BepXHel OfleXKbl,
BBITsDKHBIE 1TKa(bl, HAOOp apeoMeTpoB, KasopuMmeTp, pH-meTp, criekTpodoTomeTp,
¢doTokoopuMeTp, 1ab0paTOPHBIA MUKPOCKOTI.
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paboThI 00yUAIOIIUXCS 110 JUCLUTIIMHE (MO/IYJII0) 11
@DOoH/1 OLIEHOUHBIX CPe/CTB /i MPOBeJeHNs IPOMEXKYTOUHOM aTTeCcTal[uu
00yuJaroIUXCs TI0 AUCLUTUIAHE (MOJYJTIO) 12
Oco0eHHOCTH peanu3alid  JUCLUIUIMHBI I8 WHBA/JWAOB M JIMI[ C
OrpaHUYeHHBIMU BO3MOXKHOCTSIMH 3/]0POBbSI 16
[TepeueHb OCHOBHO¥ U [OTIOJTHUTETLHOM yUeOHOM JTUTepPaTyphl,

HE0OXOIUMOM /IJ1s1 OCBOEHUST AUCIIUTUTUHBI (MO/YIs1) 17
[Tepeuens pecypcoB MHGOPMALIMOHHO-TeIEKOMMYHUKALIMOHHOM CeTH
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CTIPaBOYHBIX CHCTEM (TTPH HEOOXOAUMOCTH) 18
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1. Ilesin 1 3a4auM 0OCBOEHMSA JUCLUIIMHBI

Iles1b 0CBOEHHA AMCHUIIMHBL: [T0/TyYeHre 0a30BOro 00pa3oBaHUs M0 BCEM acleKTaM
COBPEMEHHOW OCHOBbI HEOPraHMUeCKOT0 CHHTe3a ()OPMHUPOBAHUs KOMITeTEHL[UH B 00/1aCTH
BBISIBJIEHUS] B3aUMOCBSI3U BCeX M3YUYeHHbIX paHee [UCLMIVIMH, O3HaKOMJIEHHE C COBPEMEeHHbIMU
MeTO/lJaMU CUHTe3a HeOpraHM4eCKUX COeJUHEeHUH, a TakKe MeTo/laMU UX W eHTU(PUKaLUU

3ajauu AMCHMIIMHBI: Pa3BUTHE TEOPUM BCEX XUMUUECKUX U (PU3UKO-XUMHYECKUX
MeTOZI0B aHa/Iu3a U orepalyi, C KOTOPbIMU CTa/IKUBaeTCsl XUMUK- aHa/IMTUK B IIpoLiecce
pa3paboTKy, COBEpIIEHCTBOBAaHUS M ITOBCEHEBHOT'O BBITIOJIHEHHS Pa3/IMYHBIX METOAMK aHaIn3a;
Hay4HOe 000CHOBaHHe OOIIMX BOIIPOCOB TEOPUH OTIpe/iesieHus], UAeHTU(GUKALIH, pa3zeieHus U
KOHL|eHTPHPOBAaHHS Bel|eCTB.

2. TlepeueHb NJIAHMPYEMBIX Pe3y/IbTAaTOB 00yYeHHs 110 AUCLUIIIHHE, COOTHECeHHBIX C
IVIAHUPYeMbIMH pe3y/IbTaTaMH 0CBOeHHs 00pa30oBaTe/IbHOI MPOrpaMMbl.
ITporiecc u3yueHust AUCLUIUIMHBI «OCHOBBI HEOPraHWYECKOT0 CHHTe3a» HarpaBiieH Ha
(¢opMHpOBaHUe 3/IeMEHTOB CJIeAYIOLMX KoMIeTeHIIM B cooTBeTcTBUU ¢ PI'OC no faHHOMY
HarpaB/IeHUIO TIOJTrOTOBKU:

I'pynna koMneTeHnui Kareropus KoMneTeHuH Kop,
ObmmenpodeccroHabHbIE Yuét ¢akTopoB BHemHeld | OIIK-1: criocobeH
KOMITeTeHL[N cpebl BBITIOJTHSTD

KOMIUIEKCHBIE

9KCTIepUMeHTa/IbHbIe U
PacueTHO-TeOpPeTUYECKHe
HCC/IeJOBAaHUS B
n306paHHOM 06/1acTH
XUMHUHU WU CMEXHBIX
HayK C UCII0/Ib30BaHUEM
COBpPEMEHHBIX MPUOOPOB,
MIPOTPaMMHOTO
obecreueHus U 0a3
JTAaHHBIX
npodecCrOHaIBLHOT0
Ha3HAYeHUS

ITpodeccroHanbHbIE CrnelasibHble 3HaHUS U 1K (0)-2.
yMeHHUs1, HeoOXOoUMbIe JJist
3¢ (eKTUBHOTO peleHust
3a/la4 B MPOU3BO/ICTBEHHOM
JesATeTbHOCTH

CriocobeH MpoeKTHUBaTh
Y OCYILL[eCTBJISITb CUHTE3
HEOpraHUuecKux
BelLleCTB U COeJJUHEHUM C
3a/JaHHbIMH CBOMCTBaMHU




B pe3ynbTaTe OCBOEHUS JUCIATITMHBI 00YYarOITUIACS T0JDKEH:

Pe3yibTaThl 00yUeHHs
10 AUCLUIIIUHE

HaumenoBanue
Kop

HHAUKaTopa
KOMIIeTeHIIMHU

KOMIIeTeHIIUHU
OIIK-1.1: Wcnosb3yeT CyljecTByoLve
U pa3pabaTbiBaeT HOBble METOAUKU
MOAy4yeHUs] W aHaJu3a BelecTs U
MarepuaioB il b peleHns

WCC/Ie/JOBaTe/bCKUX 337lad B M30paHHOMN
00/1aCTH XUMUY WK CME)KHBIX HayK
OIIK-1.2: Vcrosb3yeT COBpeMeHHOe
obopyioBaHye, MpOrpaMMHOe
obecrieueHne 1 MpodeCcCHOHATBHbIE
0a3bl JaHHBIX [1J151 pellieHus 3a/iay B
n30paHHOM 00/1aCTH XUMUW WU
CME)KHBIX HayK

3HATh:

- 00IIIMe TPUHIIUTIBI ¥ METO/IbI TIOTyYeHHUST
HeopraHuuecKHx BelecTs ,
- OCHOBHBIe 1abopaTopHbIe MPUeMbI, UCII0/Ib3yeMble B
HeopraHuueckOM CHHTe3e.
yMeTh: [/IaHUPOBaTh U OPraHMW30BaTh SKCIIEPUMEHT;
[lOKazaTeqbHO  OOCY)KZaTh  TeopeTWyeckue U
MpakThyeckre MpoOsieMbl CUHTEe3a HeopraHUuecKux
BellleCTB;

VICTI0/Ib30BaTh 3HaHUS 0 CUHTe3y HeopraHW4eCKUX

BellleCTB B OyayieinpodeccroHambHOM
JlesiTeNIbHOCTH
B/Ia/leTb: 3HAHWAMU O COBPEMEHHBIX MeToZjax

WCC/Ie/JOBaHUSI HEOPraHUYeCKUX COeIUHEeHU;
METOZAMU PerucTpaldud U 00paboTKH pe3yJsbTaToB
XUMHUUYECKOT0 IKCIIepUMEeHTa:

l.meTomamu u  Oe3omacHOro  oOpaieHWss C
XUMHUYECKUMH BeleCTBaMU C yUeTOM UX (PU3NUIeCKUX
Y XMMUYeCKHUX CBOMCTB

2..3HaHUSIMUA 00 OCHOBHBIX HAaIlpaBJIeHUsIX B 00/1aCTH
COBpEMEHHOW XWMWH, O HOBBIX II0XO/aX K
TUIAHUPDOBAaHUIO M OCYILECTB/IEHUIO XUMHUYECKHX
peaKiui U XUMUYeCKHX TTPOIIeCCOB

IIK (0)-2.1: [IpuMeHsieT 3HaHUA B
MarepuasioBeleHUr B M0JIyYeHUH
HeopraHWYeCKuX BeleCTB C 3a/JaHHbIMU
CBOMCTBaMU

I1K(0)-2.2: [TpumeHsieT
KPUCTa/UIOXUMUUeCKHe,
TepMOJYHaMUYEeCKUe U KUHETUUYECKUe
TrpeJCTaB/ieHus1 [/1s1 TIPOBeleHUsl
HarpaB/IeHHOI0 HEOPraHUUYeCKOro
CHHTe3a.

3HaTh: 00 aKTya/SbHBIX HATlPaBIeHUsX UCCIeJOBaHUI
B COBpeMeHHOU TeOpeTH4eCKon U
9KCIIepUMEeHTa/IbHOM XUMUU (CMHTEe3 W NpUMeHeHue
BeIleCTB B  HAHOCTPYKTYPHBIX  TeXHOJIOTHSIX,
WCC/IelIoBaHUST B KPUTUUECKUX YCJIOBUSIX, XUMHUS
JKU3HEHHBIX TIPOLIECCOB, XUMMS U 3KOJIOTHSI MU
Apyrue);

Ymerh: TIPUMEHSITh TOJIyUeHHble 3HAHUS U HaBbIKU
TIPY BBITTOJIHEHUU KYPCOBBIX U IUTIJIOMHBIX Pabor,
Biajers: HaBblKaM{d TIPOBeJIeHUS] XUMHUECKOTO
9KCTIepUMEHTa, MeToZaMu TIOJTyYeHust u
WCC/IeloBaHUSI XMMUUECKUX BellleCTB,

- HaBblKaMM paboThl Ha COBpeMeHHOW yuebHO-
HayuyHOU ammapaType Tpu MPOBeJeHUN XUMUUeCKHUX
9KCTIepUMEHTOB




1. Mecro puciumiueel B ctpykrype OITIOIL.

NucournmiHa «OCHOBBI HEOPTaHMYeCKOT0 CHHTe3a» OTHOCHTCS K AWCHUTUIMHAM 0a30Boi
yactu bnoka «ucuunmnsl (Mogynu)» — b1.0.08 mporpaMMbl MarucTparypsl 10 HarpaB/ieHUI0
nogrotoBku 04.04.01 - Xvumust (ypoBeHb MarucTpaTypbl) U U3y4aeTcsi B 3 ceMecTpe 110 0YHO opme
obyueHus 1 B 3 cemecTpax 10 OYHO-3a0YHOI (hopme 00yueHusI.

st ocBoeHusi AUCIUIUIMHBI «OCHOBBI HEOPraHWYeCKOTO CHHTe3a» 00ydaromyecs
VICTIOJIb3YIOT 3HAaHHWSl, YMeHHUs, C(OPMHDOBAHHbIE B XOJe HW3YUYeHUs [UCLUIUIMH «DU3uKa»,
«MareMaTHKa», «O011jast 1 HeOpraHUUeCKasi XUMHsI».

JucuunirHa «OCHOBBI HeOpraHW4YeCKOro CHHTe3a» SBJSIeTCS YaCTbl0  IPOrpamMMbl
MarvcTpaTypbl HeOOXOAWMOW [/l TIOJTHOIIEHHOW TIOATOTOBKM K TOCYZAPCTBEHHOW WTOTOBOM
aTTecTalyu.

TpyZAoeMKOCTb, 4acoB

Buy paboret CeMecTpsl Bcero
3 2

OOGwyast TpyA0EMKOCTb 4/144 4/144
AypuTopHas paboTa: 51 51
Jlexyuu (JI) 17 17
JlabopamopHbie pabombi (JIP) 34 34
CamocrosiTesnbHast paboTta 57 57
CamocTosITeTbHOE M3yUeHre pa3ziesioB 57 57
By ©TOroBOro KOHTPOJISi — SK3aMeH 36 36

4.2 Copep)xaHue pa3/je/ioB JHCLUIIIMHBI

Ne HaumeHoBaHue CopepxaHue JIeKIIMOHHOT0 3aHATUSA ®opma
n/m pa3jena TEKyIEro
KOHTPOJIS
1.
Baxueriie TexHuka 6€30MacCHOCTH TIPH CUHTE3€ YO, PK,
VICTOYHUKU HeopraHUuecKHXx BelllecTB. BakHellllie ICTOYHUKU P
1 | uHdopmMaum o NyTIX | UHPOPMAaLMU O MyTSIX CUHTe3a HeOpraHUUeckux 1
CUHTe3a KOOpPJMHALMOHHBIX coejuHeHUN. TeopeTuueckre
HeOpraHu4yecKux u OCHOBBI HEOpPraHUuecKoro cuHresa. Ilpumenenue




KOOpP/IMHALIUOHHBIX XUMUYECKON TepMOZMHaMUKU B HEOPraHUYeCKOM
COeJUHEeHU. cuHTe3e. BivsHre pa3nuuHbIX (aKTOPOB Ha
TeopeTuueckue XUMHYECKoe [IeMCTBYIOIIMX MacC B HEOPraHWYeCKOM
OCHOBBI cuHTe3e. BivsiHue TemmniepaTypbl Ha CKOPOCThb
HeopraH1uuecKoro XUMHYECKOHN peakluu. JKCIlepUMeHTaIbHast TeXHUKa
CUHTe3a. HeOpraHUuecKoro CMHTe3a.
OcHOBHBIE MeTO/bI OcHOBHbBIE MeTO/IbI pa3ziesieHus], KoHLleHTpupoBanus | 4, YO,
paszesieHus, Y OUMCTKY HEOPraHUYeCKHX BellleCcTB. XUMHUUecKue PK, JIP
KOHLIEHTPUPOBaHUs U | TPAHCIIOPTHbIE peaklvy. Kpucranimsauusi.
OUMCTKH [TpoBefeHune KpucTaniM3auuy. JuCTUnisgus.
2 | HeopraHuYeCcKux Bosronka. XpomaTorpaguueckuii u
BeLL[eCTB. 5KCTPAKLJMOHHBIN MeTO/Ibl OUMCTKU U
XumMHUueckKue pasienieHrs HeOpraHMUeCKuX BellecTB.
TPaHCIIOPTHBIE
peaxiiu.
Peakiiu B ra3oBoM Peakiu B ra3opoii aze. OcobenHoctu ripoBefenus | 4, YO,
3 daze. peaki[uii B ra30Boii dase. PK, JIP
TBepaodasHble TBepzaodasHbie MeTO/Ibl CUHTE3a. n, YO,JIP
4 | MeToJbl CUHTe3a. MertannorepMuyeckrie MeTO/bl CHHTE3a MeTaslJIoB U
HeMeTaJlJIoB.
MeTo/ibl CUHTE3a MeTo/ibl cHTe3a 6e3BO/IHBIX HEOPTaHUYeCKUX n, YO,
5 6e3BOJHBIX coeauHeHui. O6e3BOKMBaHWe KPUCTA/JIOTH/IPATOB. PK, JIP
HeopraHMuuecKux [TpoBesieHMe CHHTE30B HEOPraHMUeCKHX IpernaparoB
COeJMHEeHU. B OpPraHUuYeCKUX pacTBOPUTETISIX.
[Tonmyuenue npoctbix | IlosyueHue MpoCTHIX BeleCTB, OKCUOB, YO, PK,
BelLeCTB, OKCH/IOB, rajioreHu/I0B, TU/IPU/I0B, THAPOKCH/0B, KUCJIOT,
g | rasoreHnzos, coneii. CriocoObl TO/TyueHUsI OKCH/IOB, Ta/lOT€HHU/IOB,
TUZIPU/IOB, TUIPUJIOB METAJIJIOB ¥ HeMeTasuioB. Crioco0bl
TUJIPOKCH/IOB, TMOTyYeHUsI TUPOKCHZOB, OeCKUCTIOPOJHBIX U
KHMCJIOT, COJIeH. KMCJIOPO/ICOZIepyKaIIMX KUCIOT U UX COJIeH.
OcobeHHOCTH Ocob6eHHOCTH TpenapaTUBHBIX METOZIOB B XUMHUU YO,J/Tp
riperapaTUBHBIX KOOPJMHALIMOHHBIX COeJUHEHU.
7 | MeToaI0B B XMMUH [IBoliHbIe COMM Y KOMITJIEKCHbIe COeJUHEeHHSI.
KOOP/JMHALIMOHHBIX KOHCTaHTBbI yCTOMUMBOCTA KOMIT/IEKCHBIX
coeZIMHeHU. coeauHeHuil. [TomyueHne TUpOKCO-, LIMaHO-,
alMI0KOMIIIEKCOB, aMMHAKaTOB
OYHA{A ®OPMA OBYUEHUSA
4.3. Pa3pe/ibl AMCHUIUIMHBI M BU/bI 3aHATHH, u3yuyaemsble B 111 cemecTpe
Ne n/m Paspen/Tema
Ko/nuecTBo yacos
AypautopHas paboTa Cp
Bcero 1 JIp
BakHeil1l1ie MCTOYHUKY UH(POPMALUU O 2 2
1. IyTAX CUHTe3a HeOpraHUuyeCcKux u 4 9
KOOD/JMHALIMOHHBIX COeJUHEHUI.




TeopeTrueckre OCHOBBI HEOPTaHUYECKOT O
CUHTe3a.
OcHOBHEBIE MeTO/Ibl pasjeneHus,
2. KOHLIEHTPUPOBAHUSI U OYMCTKM HeopraHUyecKux 2 2 4 8
BellleCcTB. XMMHUUEeCKHe TPAHCIIOPTHBIE PeakIUH.
3. Peakiiuu B ra3oBoii ¢ase. 2 2 4 8
4. TBepzodasHbie MeTO/bl CUHTE3a. 2 2 4 8
5 MeTobl cUHTEe3a 0€3BO/IHBIX 2 2 6 8
HEeOpraHnyeCKux CoOeUHEeHUM.
[TomyyeHue TIPOCTBIX BEIECTB, OKCU/IOB, 2 3
6. rajoreHuz10B, TUIPUJ 0B, TUJPOKCU/OB, 6 8
KUCJ/IOT, COJIeH.
OcobeHHOCTH MperapaTUBHBIX METOZIOB B 4 4
7 XUMUHW KOOP/IMHALIMOHHBIX COeMHEeHUH. 6 8
Hroro 90+54 17 34 57
4.4 CamocTosiTe/IbHasi padoTa CTYJAeHTOB
Bup camocTosiTeibHOM Kop
BHeay,Z[HTOpHOfI paﬁOTLI OL[eHOLIHOE Koz-s0 KOMIIeTeH-
obyyatoryxcs, B T. 4. KCP CPEACTRO Hacos LA
BaskHefillie HCTOUHUKH IIpopaGoTka yuebHOM YO, PK IK-2.1
MHOPMALIMH O MyTAX CUHTe3a | /MTePaTyphl, leKiuii [1K-2.2
HeopraHuyeckKux 1
KOOpVMHALMOHHBIX 9
coevHeHM. TeopeTuueckue
OCHOBBI HEOPTaHUUYEeCKOI0
CHHTe3a.
OcHOBHBIE MeTobl paszenenus, | IIpopaboTka yue6Hoi I, PK OIIK-1.2
KOHLIEHTPUPOBaHUSA Y OUMCTKU | /IMTEPaTyphl, JIEKIIHK. TIK-2.1
HeopraHn4ecKux Berjects. | [I0ArOTOBKA AOK/aza. 8 IK-2.2
XvumMuyeckre TPaHCIIOPTHBIE
peakLuu.
Peakiiyu B ra30Boi dase. TIpopabotka yue6Ho A, PK OTIIK-1.2
JINTepaTyphkl, JIEKIUH. 8 HK_21
IToaroroska foknaza. MK-2.2
TBepaodasHbie MeToibl Iogroroeka foknaza. PK, Il 3 OIIK-1.1
CHHTe3a.
MeTo/bI crHTe3a 6e3BOJHBIX [Ipopaborka yue6Ho T, PK 3 IK-2.1
HEOPraHUUeCKUX COeUHEHUH. JIATEPATypBI, JIEKIN ITK-2.2
T[TosiyueHue MPOCThIX BeljecTs, | [Ipopabotka yueGHoi YO, PK OTIK-1.1
OKCH/IOB, T'aJIOT€HH/IOB, JIATEPATYPbI, JIEKLH. 3 OIIK-1.2
TULPULOB, TUAPOKCUIOB, [K-2.1
KUCJIOT, COJIEH.
OcobeHHOCTH NpernapaTiBHbIX | [popaborka yue6Hoit YO, PK OIIK-1.1
METO'E[OB B XUMUH JINTepPaTyphl, JIEKIUH.
KOOpJUHALIMOHHBIX 8
COeIUHEeHUM.

Bcero uacoB B 3-em cemecTpe — 57 yacoB




4.5 JlaGopaTopHbIe padoThI

Ne Ne CoOlepiicaHue npakmu4eckoz0 3aHsmus Kon-Bo
n/n | paspgena 4acoB

1.] 1 TexHuKa 6€301acHOCTH TIPY CHHTe3€ HeOpPraHUUeCcKuX
BelLleCTB.
Bnusinve pa3nnuHbIX (PaKTOPOB Ha XMMUUECKOe paBHOBECHE. 4
BnvsiHue TemMniepaTypbl Ha CKOPOCTb XUMHUYECKOM PeakLvu.
OKCrepyuMeHTa/IbHasi TeXHUKA HeOPraHM4eCKoro CUHTe3a.
2.2 Kpucranmsauus. [IpoBejeHre KpycTaiiv3alyu.
Ouctunnsuys. Bosronka. XpoMarorpaduueckuii u
9KCTPaKLIMOHHBIN METO/Ibl OUMCTKU U
pas/iesieH!sl HeOpraHUYeCKHX BeLeCTB.
3.1 3 Peakiu B ra3oB0# (haze. OcOOEHHOCTH MPOBE/IEHHUS
peaxiuii B 4
ra3oBoii (a3e.
4.1 3 TBeppoasHble MeTobl CHTe3a. MeTannoTepMuuecKre
MeTO/Ibl CUHTe3a MeTa/lJIOB U HeMeTaJlJIOB.
5.4 MeTo/ibl cHTe3a 6e3BO/IHBIX HEOPTaHUUEeCKUX COeTMHEHUH.
O6e3Bo)KHBaHKE KPUCTA/LIOTUAPaToB. [IpoBe/ieHre CHHTE30B
HeOpraHWueCKUXx IMpernapaToB B OPraHUUeCcKux
pacTBOPUTEJISIX.
6.| 4 [TosmyyeHue NIpOCTHIX BeleCTB, OKCUZ0B, rajJioreHu/ 0B,
TUJPU/IOB, THAPOKCU/IOB,KUC/IOT, cosieit. CriocoObl MomyuyeHust
OKCH/I0B, raJIOTeHNU/I0B, THIPU/0OB MeTa/lJIOB U HeMeTaslJIOB. 6
Crioco6bI rostyueHUst TUPOKCH/IOB, O@CKUCIOPOJHBIX U
KHMCJIOPOZICOZIep KAIMX KMCJIOT U UX COJIEH.
7.1 5 Oco6eHHOCTH TIperapaTUBHBIX METOZIOB B XUMHH
KOOPJUHALIMOHHBIX COeJUHEeHUM.
[IBOiiHbIE CONMU U KOMILIEKCHbIe coejuHeHUs. KoHCTaHTbI
YCTOMUMBOCTH KOMILJIEKCHBIX coeluHeHU. [TonyueHue
TU/IPOKCO-, LIMaHO-, aljUJOKOMILIEKCOB, aMMHAKaTOB

Bcero 3 3 cemectp: 34

OYHO-3A0OYHASA ®OPMA OBYYEHUSA

4.1. CTpyKTypa JUCIMII/IMHBL.
OO01riast TPYZ0EMKOCTh AMCLUTUIMHBI TI0 OYHO-3a0UHOM  (hopMe 00ydeHHUsi coOCTaBiisieT 4
3aueTHbIX eiuHUL] (144akaieMUUeCcKUX yaca).

TpyZAoeMKOCTb, 4acoB
Buy paboret CeMecTpsI Bcero
3 2
OGwyast Tpy0EMKOCTb 4/144 4/144
AypuTopHas paboTa: 45 45
Jlexyuu (J1) 15 15
JlabopamopHbie pabombi (JIP) 30 30




TpyznoeMKoCTb, 4acoB
Buy pabotsl CemecTpel Bcero
3 2
CamocrositesibHast pabota 63 63
CamocTosTe/IbHOe U3yuyeHre paszenoB 63 63
Buj UTOroBOro KOHTpOJIsl — 5K3aMeH 36 36

4.3. Pa3pe/ibl AMCHUIUIMHBI M BU/IbI 3aHATHH, U3yuaeMblie B 3 cemecTpe

Ne n/mt Pa3pen/Tema
KosmmuecTBo yacos
AynuropHas paboTa CP
Bcero JI JIP
BakHeiiilvie MCTOYHUKY UH(POPMALUU O 12 2
MyTsIX CUHTe3a HeopraHUu4eckKux 1
1. KOOD/VHALIMOHHBIX COeJUHEeHHUH. 4 9
TeopeTrueckue 0CHOBbI HEOPTraHUYECKOT 0
CUHTe3a.
OcHOBHBIE MeTO/Ibl paszenenus,
2. KOHLIEHTPUPOBAHUSI U OYMCTKM HEOPraHWMYeCcKUx 12 2 4 9
BeljecTB. XMMHUUeCKHe TPAHCIIOPTHBIE PeaKLvH.
3. Peakiuu B ra3oBoii dase. 12 2 4 9
4. TBepzodasHbie MeTO/IbI CUHTE3a. 12 2 4 9
5 MeTtoap! cuHTE3a 663B0,E[HI>IXU 12 2 4 9
HeopraHuyeCcKux CoeIMHeHUH.
[TosyyeHue TIpOCTBIX BeleCTB, OKCU/OB, 14 2
6. rajioreHuzioB, TUAPUIOB, TUIPOKCH/IOB, 4 9
KHCJIOT, COJIEH.
Oco6eHHOCTH TIperapaTUBHBIX METOZIOB B 16 3
7 XUMUHU KOOPJIMHALIMOHHBIX COeJMHEHWHN. 6 9
Hroro 90+54 15 30 63
4.4 CamocTosATe/IbHasi padoTa CTYJAeHTOB
Buj camocTosiTe/TbHOM Kop
BHeay,E[PITOpHOﬁ pa6OTbI OHEHOHHOB Koz-so KOMIIeTeH-
obyyatoruxcs, B T. 4. KCP CPEACTBO Hacos 812078
Ba)kHe#I111ie UCTOUHUKU IpopaGoTka yueGHOM YO, PK [TK(0)-2.1
MH(pOpMaLMK O MyTsIX CUHTe3a IUTEPATYPbI, JIEKLIHi 9 [TK(0)-2.2
HeopraHuyecKux 1
KOOP/IMHALIMOHHBIX
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coeHeHUM. TeopeTnyeckue

OCHOBBI HEOPraHUYEeCKOI'0

CUHTe3a.

OcHOBHBbIE MeTobl paszenenus, | [IpopaGoTka yue6HOM I, PK OIIK-1.2

KOHLIEHTPUPOBAaHUAA U  OUUCTKHU | /IATEPATypBhl, JICKLIHU. ITK(0)-2.1

HEeOpraHNUuYecKHx BerjecTs. | [IOATOTOBKa JOK/AAA. I1K(0)-2.2

XumMuyeckre TPaHCIIOPTHBIE

peaKLuH.

Peakiiyii B ra30Boii dase. [Ipopaborka yue6Ho A, PK OIIK-1.2
JINTePaTyphl, JIEKIUH. HK(O)-Z]_
IToaroroska foknaza. TTK(0)-2.2

TBepgogasHbie MeTo/ bl [Toproroska foknaza. PK, 11 OIlK-1.1

CUHTe3a.

MeTo/ipl CHHTe3a 6e3BOIHBIX IpopaGoTka yueGHOM T, PK ITK(0)-2.1
HEOPraHUYeCKHUX COeIMHEeHHH. JTEpATYPEI, JIEKLIH ITK(0)-2.2
[TosyueHue TPOCTHIX BelrjecTs, | [Ipopabotka yueGHoit YO, PK OTIIK-1.1
OKCH/IOB, ra/IoTeHU/IOB, NUTepaTyphl, TIeKLMMA. OIlK-1.2
TUJPULIOB, TUSPOKCU/OB, [MK(0)-2.1

KHUCJ/OT, COJIeH.
OcobenHoCTH MperapaTuBHbIX | [lpopaboTka yuebHok YO, PK OIIK-1.1
METO,E[OB B XUMUU JINTepaTyphl, JIEKIUH.
KOOpJMHALIMOHHBIX
COeIMHeHU.
Bcero uacos B 3-em cemecTpe — 4549acoB
4.5 JTabopaTopHbIe padoThI
No No CoOlepiicaHue npakKmu4eckoz0 3aHsimus Kon-Bo
n/m | pasjgena YacoB
8.1 1 TexHuKa 6€30MacHOCTH TIPY CUHTe3e HeOpPraHuyeCcKuX
BelLleCTB.
BivsiHue pa3inuHbIX (DaKTOPOB Ha XMMUYeCKOe paBHOBeCHe. 4
BnusiHMe TemniepaTypbl HA CKOPOCTb XUMHUYECKOM PeakLvu.
JKCIeprMeHTa/lbHasi TeXHUKA HeOPraHWueCKOro CUHTe3a.
9.12 Kpucranmsauus. [IpoBeeHre KpycTaiiv3alyu.
Ouctunnsuus. Bosronka. XpoMarorpaduueckuii u 4
9KCTPAKLIMOHHBIUK METO/bI OUMCTKU U
pasfiesieH!s] HeOpraHUYeCKHx BelleCTB.
104 3 Peakiu B ra30B0# (haze. OcO6EHHOCTH MPOBE/IEHHUS
peaxiuii B 4
ra3oBoii ¢ase.
11/ 3 TBepaoda3sHbie MeTO/Ibl CHHTe3a. MeTa/ioTepMruuecKre 4
MeTO/Ibl CUHTEe3a MeTa/lJIOB U HEMeTaJslJIOB.
12] 4 MeTo/p! cHTe3a 0€3BOIHBIX HEOPTAaHUUECKHUX COeIMHEeHHH.
O6e3Bo)XKMBaHUE KPUCTA/IIOTUAPATOB. IIpoBeieHHe CHHTE30B 4
HeopraHWuyeCKUx IpernapaToB B OPraHuueCcKux
paCcTBOPUTEJISAX.
13 4 [TonyueHue NIPOCTHIX BellleCTB, OKCU0B, rajJloreHu/ 0B,
TUJPU/IOB, THAPOKCH/IOB,KKC/IOT, cosieli. CriocoObl MoTyYeHust
OKCH/I0B, TaJIOTeHN/I0B, THIPUOB METa/IJIOB U HEMETAJLJIOB. 4
Crioco0blI 1oJTyueHust THPOKCH/IOB, O€CKUC/IOPOJHBIX U
KUCIOPO/ICOAEP KALMX KUCIOT U UX COJIeH.
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OcobeHHOCTH TIpeTriapaTUBHBIX METOZIOB B XUMHH
KOOPJMVHALIMOHHBIX COeMHEHUM.

[IBOiiHbIE CONMM U KOMIIEKCHbIe coejuHeHus. KoHCTaHTbI
YCTOMYUBOCTH KOMIUIEKCHBIX coeinHeHuH. [lonyueHue
TU/IPOKCO-, [IUaHO-, al[UIOKOMITJIEKCOB, aMMHAKaTOB

Bcero 3a 3 cemectp: 30

4.6 TIpakTHUecKue (CeMHHApPCKHe) 3aHATHS - He TIPeZlyCMOTpeHa yueOHbIM T/laHOM

4.7 KypcoBas pa6oTa — He TIpeZlyCMOTPeHa yueOHbIM T/IaHOM

5. IlepeueHb y4e0HO-METOAMYECKOr0 oOOecreyeHHs AJIsi CAMOCTOATE/LHON PaboThI
00y4JaroIuXxcs Mo JUCIUIUTHHE (MO/Y/TI0).

1. AxmetoB H.C. Obuiast u Heopranuueckast xumust. M. Boicu. mk. 2009. 743c.

2. 'muaka H.A. O6mmas xumusi. M.: «VHTerpan-Ilpecc». 2009. 727c.

3. I'apkyumH N.K., JlaBpentbeBa O.B., Jlucos H.W. u np. Heopranuueckasi xumus [Jist
TeXHUYECKUX U TEXHOJIOTMUeCKHX By30B: yueOHoe rocobue. Camapa: Camap. roc. TeXH. YH-T,

2008. 443 c.
4.Bect A. Xumus tBepgoro tena. T. 1,2. M.: Mup, 1988.

5.®@ucrysb B.U. ®usuka u xumus tBepgoro tena. 1.1,2. M.: Metannyprus, 1995.
6.Knaccubukaiysa XMMHUUeCKUX peakliiid 1 HEKOTOPbIe X OCHOBHBIE THITBI: yueOHoe rocobue. /

N.K. I'apkymmH u gp. Camapa: Camap. roc. TexH. yu-1, 2010. 162 c.

6. DoHjJ OLEHOYHBIX CPEeJCTB /i/isi TPOBEeJEHHUsA aTTeCTAlMd O0yYaIoI[UXCSA 10
AUCILUIIMHE (MO/YJTI0)

[IpenycmoTpeHbl Ciiefytoliye BU/bl KOHTPOJIS KaueCTBa OCBOEHUSI KOHKPETHOM JAWUCLIMIIIUHBI:

- TeKyILM KOHTPOJ/Ib YCIIeBaeMOCTH

- TIPOMEXKYTOUHAs aTTeCTalysl 00yUYarIUXCsl TI0 AUCLUTINHE
@oH/| OLIEHOYHBIX CPe/ICTB /I/Isi IPOBeZIeHUs] TPOMEXXYTOUHOM aTTeCTaly 00yUaroLXxcs TI0
JUcLUIIHe ohOpMIIeH B MPWIOXKeHUH K paboueit mporpaMmme JUCLIATITAHEL.

Tunosble KOHTPOJ/IbHBIE 3d/jdHHA WM HHbBIE€ MdaTepHuaJibl, HEO6XO,[[I/IMI)IG AJI OLIeHKH 3HElHI/H>'I,

yMeHUH, HaBbIKOB U (WIK) OMbITA [esiTe/TbHOCTU B MPOL[ecCe TeKYIIero KOHTPOJIs
U 3a/jaHuA /I TIPOBefieHUsl TeKYIero KOHTPOJIA |

KoHTpo/ibHBIE BOMNPOCHI

aTTecTaltu.

Konmpoabhble pabombi:
KoHnTtpoibHasi padora 1.
Bapuasnr 1.
. Onpegenute crangaptHyto AH peakiuu: CO) + V2 Oy = COy

. Onpezienute Bo3MOXXHOCTh npoTekanus peakuyu NH,Cly) + NaOHyy = NaClyy + H,Ofy + NHj

TIPY CTaHZAPTHBIX YCJIOBUSX U TIPY TIOBBILLIEHHOM TeMIiepaType.

. OrpeienuTh 3HTaNBIMIO oOpa3zoBanusi H,Oq) mpu 500 °C ucxoas W3 CTaHAAPTHOW TETUIOTHI
obpasoBanus (-241,60 k/[k/M0/b) ¥ CuMTasi rasbl, yUaCTBYIOLHE B PeaKIUX U/eaTbHbIMU.

. OrnipesienuTe TeMIiepaTypHbIi KO3(DPULIMEHT U SHEPTU0 aKTUBALIUU peaki[iu, eC/ii U3BeCTHO, UTO

rpu u3MeHeHuu temmneparypsl oT 20 °C 1o 45 °C cKOpoCTh ee BO3pacTaeT B 6 pas.

Bapwuanr 2.
. Onpegenute ctanaaptHyto AH peakumu:BaOyy + HoOpo = Ba(OH)y
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2. Onpepnenurte BO3MOXHOCTBL NpoTekaHus peakuuu 3Hyry + Ny = 2NHjzp npu cranzapTHbIX
YCJIOBUSIX U TIPU TIOBBILLIEHHOM TeMIiepaType.

3. Onpefenutb 3HTaNBIHI0 00pa3oBaHus xjopoBozopoga mnpu 800 °C ucxons W3 CTaHAApTHOMU
TeTI0ThI 06pa3oBanHus (-92,96 kI>k/MO/b) U CUMTas Ta3bl, YUaCTBYIOIME B PEAKI[UU H/ea/IbHBIMH.

4. Onpefenure TeMIiepaTypHbIi KO3(M(ULIMEHT ¥ SHEPIyi0 aKTUBALMU PeaKLMH, eC/IM KOHCTaHTa
ckopocty ee tipu 30 °C pasna 6,4-10™ j1/(Mosb-c), a ipu 75 °C =1,6-107 j1/(MoJ1B-C).

Bapuanr 3.
1. Onpepenure crangapTHyto AH peakiuu: CaCOjsry = CaOgy + COxy.

2. OnpegenuTe BO3MOXKHOCTh MPOTEKaHUs peakLyu NH4NOs = 2H,O0r + N.Og
TMIPU CTaHZAPTHBIX YCAOBUSX U MPH MOBILIIEHHOM TeMriepaType.

3. Ompegenuts 3HTaNMBIMIO 00pa3oBaHust 030Ha npu 800 °C WCXOAs M3 CTaHAAPTHOW TEIUIOTHI
obpa3oBanwus (142,54 k/I>k/M0J1b) U CUMTast Ta3bl, yUaCTBYIOIHE B PEAKIIUU H/leaTbHbIMU.

4. Onpepenute TeMriepaTypHbid K03 (ULMEHT 1 SHePrur0 akKTUBALMU peakliuH, ec/id KOHCTaHTa
ckopoctu ee nipu 20 °C pasna 2,4-10™ /(Mo €), a pu 85 °C = 2,4-107 1/(Monb* ).

Bapuasnr 4.
1. Onpepenure ctaHgaptHyto AH peakumn: Cagy + 2H,0 = Ca(OH),qy + Hop

2. OrnpefeniTe BO3MOXKHOCTb TipoTeKaHusi peakiuu  HCly + NaOHy = NaClg + H.Og
TPU CTaHAAPTHBIX YCOBUSIX U TPH TIOBBILLIEHHON TemMIiepaType.

3. OnpegenuTb SHTa/BIHIO 00pa3oBaHus ammuaka rmpu 400 °C UCXos U3 CTaHJAPTHOM TeT/IOThI
obpa3oBanus (-45,98 k[I>k/M0JIb) ¥ CUMTasi ra3bl, YYaCTBYIOIIVE B PEAKI[UU HieaTbHbIMH.

4. Onpezenute TemrepaTypHbIM K03(h(ULMEHT 1 SHepry0 akTUBalL[UM peakl{iH, eC/U U3BECTHO,
4yTO Ipy U3MeHeHuU Temmneparypsl oT 25 °C 1o 80 °C ckopocTs ee Bo3pacTaeT B 50 pas.

KoHTposibHasi padora 2.

BAPUAHT 1

1. B 450 r Bogel pactBopwid 50 r CuSO4s5H,0. BelumcauTe TIpOLIEHTHOE COZep)KaHue
KpHUCTasioruipata u 6e3Bo/IHOM COJTM B pacTBOPE.

2. Kakoit 06beM 96%-HoU cepHOM KUC/IOTHI (p =1,84r/Mi1) HeoOX0uM it IPUTroTOBIeHust 0,5 J1
1,5M pacrBopa?

3. BoIuKC/IMTe MPOLIEHTHOE COJEepXKaHKe CepHOM KUCIO0TEI B eé 5M pactsope (p =1,29 r/cm?).

BAPUAHT 2

1. Kakas macca conu v Bogel cogepxurcs B 800 r 12%-Horo pactsopa HUTpaTa HaTpUs?

2. Kakoga macca cyxoi comu NaClO4 Heo6xoavma st ipurotossienus 0,5 1 1,5M pactBopa?
3. BeluncauTe MOJSIPHYIO KOHLIEHTPALMI0 U MOJISIDHYIO KOHLIeHTpaLuio 3kBHBasieHTa 49%-HOro
pactBopa HsPO,(p =1,33 r/cm?).
BAPUAHT 3
1. CkonbKO rpaMMoB 3%-HOro pacTBopa Cy/b(ara MarHusi MOXKHO MpUrotoButs u3 100 r
MgSO,7H,0?
2. OnpegenuTe MOJISIPHYIO KOHLIEHTPALIMIO U MOJISIDHYO KOHLIEHTpaLuto 3kBuBajieHTa 40%-HOro
pacTBOpa a30THOM KUCIOTHI (p =1250 Kr/m?).
3. Kakoii 00bemM CoJsTHON KUC/IOTBI C MOJIIPHOM KOHIIEHTparvell SKBUBAJIeHTa PAaBHOU 4 MOJIb/M
Tpebyetcs st HeliTpanu3anuy 10 r NaOH?
BAPUAHT 4
® CKOJIBKO rpaMMOB 5%-HOro pactBopa Mo>xHO npurotoButbh u3 KOH u 100r H,O?
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¢ Kakyto maccy 30%-noro KOH Hazo npubasuts kK 200 r 90%-Horo pactBopa, yTOObI TIOTyUHThb
50%-b1i1 pactBop KOH?
¢ Ckosibko mit 0,41 H,SO,4 Mo>kHO HelTpan3oBath ripubasierrem 800 mt 0,250 NaOH?

KonTpo/sibHas pa6ora 3.

Bapuaum Ne 1

1. Kakue u3 nepeumnciieHHbIX cosieit nogsepratorcst rupoansy: NaCN, KNOs, KCIO? [Jns kaxaoi
Y3 TH/IPOJIM3YIOLIUXCS COJIeN HalmucaTh ypaBHeHUs THPOIU3a B MOHHOU U MOJIEKY/ISIPHON
dbopmax.

2. Kakas u3 coneii nMeeT B BogHOM pactBope pH<7 BcnencTBre rugponusa? Hanviure
COOTBETCTBYIOLLe YpaBHEHUs peakLiy I'M/IpoJii3a B MOJIeKY/ISIPHOM U MOHHBIX (popmax.

1) cynbdua kamus 2) cyabdat Kamus.3) cynabdua xpoma(lll).4) cymsdar sxenesa(ll).

Bapuanm Ne 2

1. Kakue 13 miepeunc/ieHHbIX coJieit moaBepratorcs rugpoausy: NH.Br, NaClOs,, HCOOK? [ns
Ka)KZ0M M3 TU/IPOIM3YIOIIUXCS COJIel HarMcaTh ypaBHEHUs TUAPO/IU3a B MOHHOW U MOJIEKYISIPHOU
¢dopmax u Haiitu pH ee 0,1 M BogHOro pacTBopa.

2.Kakast u3 cosieli iMeeT B BOJHOM pacTtBope pH>7 BcieacTBue rugponausa? Hanuiivre
COOTBETCTBYIOLIMe ypaBHEHUs peakLiuy TH/POJiM3a B MOJIEKY/ISIPHOM U MOHHBIX ¢popmax. 1)
KapOOHAT a/IFOMUHUS; 2) KapOOHAT HaTpust; 3) XJIOpH/, a/TFOMUHKS; 4) XJIOpUJ, HATPHS; 5) XJTOpHUT,
KaJusl.

Bapuanm Ne 3

1. Kakue u3 nepeuncyieHHbIX cojieit mogsepratorcst rugponu3y: NaCN, KNOs, KCIO? Jns kaxoi
13 TU/IPOJTM3YIOIIUXCS COJIel HamKucaTh ypaBHeHUs TH/IPOIM3a B MOHHOUW U MOJIEKYJ/ISIPHOM (popmax
v Halitu pH ee 0,1 M BogHOro pacTBopa.

Kakas 13 coneit umeeT B BOZHOM pacTBope pH>7 BciiecTBUe ruaiponusa? Harmuime
COOTBETCTBYIOLIMEe ypaBHEHUs peakLiuy THAPOJiM3a B MOJIEKY/ISIpHOM ¥ MOHHBIX ¢opmax.1)
KapOOHAT a/FOMUHUS; 2) KapOOHAT HaTpust; 3) XJIOPH/, a/TFOMUHKS; 4) XJIOpUJ, HATPHS; 5) XJTOpHUT,
KaJusl.

Bapuanm Ne 4

1. Kakue u3 nepeuncyieHHbIX coJjieit moaBepratorcst rugpomu3sy: NH4Cl, K,COs, NaNO,? s
Ka)K0M M3 TU/IPOIM3YIOIIUXCS COJIel HarMcaTh ypaBHEHUs THAPO/IU3a B MOHHOW U MOJIEKYISIPHOU
¢dopmax u Haiitu pH ee 0,1 M BogHOro pacTBopa.

2. Kakas u3 cosieli uMeeT B BOJHOM pacTtBope pH<7 BcieacTBue rugpoansa? Hanmivre
COOTBETCTBYIOLIMe ypaBHEHUs peakLuy TH/POJM3a B MOJIEKY/ISIPHON U MOHHBIX (pOpMax.

1) cynbup kamusi  2) cynabdat kKanusg  3) cynbdug xpoma(Ill) 4) cynbdar xene3a(Il).
KoHTposibHas padora 4.
Bapuanm 1

1. Berunc/iiTh 3HaueHUe 3/1eKTPOAHOrO MoTeHIrana Bogopoa B 0,05M pacTtBope cepHOM
kucnotel; B 0,001M pacTBOpe ruApOKCHA HAaTPHS.
2. 3aKOHYMThL YpaBHeHUsI peakiiui, Orpe/ie/IUTh HarpaB/ieHWe UX MPOTeKaHUs B CTaHAAPTHBIX
yorosusix:  1.Fe*+Hg®" - Fe’*+Hg,™;

2.Cr,07 + H + Sn** - Cr** + Sn* +H,0.
3. OnpesienuTh HaTipaB/eHNe PeaKi[Un
2Co* + Pb*'= 2Co*" + Pb*", e/ koHLeHTpaLuu pasHbl: [Co**]= 10~ mons/n, [Pb*] =107
Mo/, [Co*"]= 107 moss/n, [Pb*]= 107 mons/n.
4. YCcTaHOBUTe, MOXKHO JTU TIPUTOTOBUTH BOAHBINA PAaCTBOP, COZepP Kallvii OJHOBPEMEHHO
repMaHraHat Kanusi U cyabGuT Kanus. OTBeT NoATBepuTe pacyeToM.
Bapuanm 2
1. BelunMc/mUTh OTEHLMA 1eKTPO/a, TIPeCTaB/ISIONIero co00i MeJHYIO TUIACTUHKY, OMYIIeHHYI0
B pactBop 0,01M cynbdata megu (II).
2. 3aKOHUYMTh YpaBHEHUs peaklivii, Oripe/le/IMTh HarlpaB/eHre UX MPOTeKaH!sl B CTaHAapTHBIX
YCJIOBUSIX:
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1) Fe**+MnO, +H" - Fe**+Mn*'+H,0;
2) C12 + Brz + Hzo - Cl + BTO3_ + H+ .

3.0npezieTh HampaB/eHHe B KOTOPOM MOXKeT NPOTeKaTh peakLysi:

6Br + 105+ 6H" = 3Br, + I +3H,0

ecsiv KoHLeHTpauuu: [Br ]=0,01 mosnw/n, [I057]=0,01 monb/n, [Br,]=1 mosns/n, [I7]=0,001 monb/n, a

pH pacTBopa paBeH 2.

4. YCcTaHOBUTE, MOXKHO JIU TIPUTOTOBUTL BOJIHBIM PacTBOP, COZleprKalliiii OJHOBDEMEHHO HUTPUT

Kausi U uofioBoopo/. OTBET MoATBEPUTE PaCUETOM.

Bapuanm 3

1. BeIlUMC/INUTh, HACKOJIBKO M3MEHSIeTCS 3/IeKTPO/IHbIN MOTeHLIMa/ LIMHKA, eC/IU KOHLIeHTpaLys
pacTBopa cysb(ara LIMHKa, B KOTOPbIM MOrpy’KeHa LIMHKOBas M/1aCTUHKA, ymeHbuTcst ot 0,1 M

1o 0,01 M.

2. 3aKOHUUTh ypaBHEHUs peakLivi, Orpe/ie/IuTh HalpaB/ieHe UX MPOTeKaHusl B CTaH/apTHBIX

Y CJIOBUSIX:
1) Co*+MnO,+H' - Co*+Mn*+H,0;
2) L+ FE(OH)Z +0OH I+ FE(OH)3

3. OuleHUTH HauboIee BePOSITHBIN MPOAYKT OKUCIeHust noaua—uoHoB (I, HOI, 10;57) B Kucsioi

cpefie TOZ, IeliCTBUEM AUXPOMaT-UOHOB U MOHOB keste3a(Ill).

4. YCTaHOBUTE, MOKHO JIM IPUTOTOBUTH BOJHBIM PACTBOP, COZeprKalljiii OJHOBPEMEHHO HUTpAT

»xene3a(Ill) u noaug HaTpusi. OTBET MOTBEpAUTE PAaCUeTOM.

Bapuanr 4

1. BBIUMC/IUTE 3HaUEHKHEe OKUC/IUTE/IbHO—BOCCTAHOBUTE/ILHOIO MOTeHIMana cucteMsl Cr’* + e =

Cr** gnia cnyyas, korga [Cr**]1=0,01moss/n u [Cr¥*]=0,001mos/51.

2. 3aKOHUYMTh YpaBHEHUS peakLvi, Orpe/le/IUTh HarlpaB/eHNe UX MPOTeKaHUs B CTaHAAPTHBIX

ycnousix: 1.MnO, + H' + Sn** - Mn?* + Sn** + H,0; 2.Fe*" + Cl, —Fe* + Cl".

3. UeM 00BSICHUTB, UTO TIEPMaHTraHaT CII0co0eH B pacTBopax ¢ pH 5-6 okuc/iATh HOguABI (HO He
OpOMUZIBI M XJIOPH/IbI), B pacTBOpax ¢ pH 3 OKUC/IATL HOAMIBI U OPOMU/IBI (HO He XJIOPUbI), U

TOJIBKO B pactBopax ¢ pH < 3 — xnopuabr?

4. YCTaHOBUTE, MOKHO JIM IPUTOTOBUTH BOJHBIM PACTBOP, COZeprKalljiii OJHOBPEMEHHO XpOMaT

Kasusi U cynb@UT HaTpusi. OTBeT MOTBEpPANUTEe PACUETOM.

B ocHoBe mpolieAypsl onpeziesieHyst YpoBHSI C(hOPMHUPOBaHHOCTH KOMITeTeHLIUH JIeXXUT OasTbHO-
PEUTUHTOBasi OLIeHKA 3HaHWW, yMEHUM, HaBbIKOB (MJ/IM) OMbITA [JesATe/TbHOCTU CTYJeHTOB
3a BBINO/THEHWE UHIUBUAYaTbHOTO 3a/JaHUsI BLICTAB/ISIETCS MaKCUMyM 5 6arioB:

5 6a/I0B — MOJIHBIE U MPABW/IbHBIE OTBETHI HA BCE BOIIPOCHI MHAWBUYATbHOTO 3a/JaHUS;
3-4 6assia — Mpy OTBeTe AOMYyIeHbl HeCKOIbKO 2-3 HecCyIieCTBeHHbIe OLTUOKU WJTH OTBET HEeTI0THbIMH,
HeTouHbIH. (CylllecTBeHHbIE OIIMOKHU CBs3aHbI C HEJOCTAaTKOM 3HaHWUN Haubojiee BaXKHOM YaCTH
MIPOTPaMMHOT0 MaTepuarsa, HeCylljeCTBeHHbIe OLIMOKU CBsi3aHbl C HEOCTAaTOUHO TOUHBIM OTBETOM

Ha BOIPOC);

0 6a/uI0B — CTyJeHT TOKa3aa He3HaHHe W HeMOHWMAaHHe 3HAUMTe/bHOW YacTH IPOrpaMMHOTO
MaTepHasia — paboTa BO3BpalljaeTcs Ha JopaboTKy.

OTtansbl OPMUPOBAHUSA U OLeHHBAHUA KOMIIeTeHI[HI

HaumeHnoBaH
KoHTpoinpyembie pa3jenbl e
(TemMbl) JUCHMIIMHBI Kopa xomneTeHuu (M4 ee YacTH)
OLI€eHOYHOI0
CpeAcTBa
Bakneliive UCTOUHHMKY UH(POPMALUK O [TK(0)-2.1 YO, PK
MyTSX CUHTe3a HeOpraHU4eCcKux 1 [TK(0)-2.2

KOODP/IMHAITMOHHBIX COeJUHEHUH.
TeopeTrueckre 0CHOBbI HEOPTAHUYECKOTO
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CHUHTe3a.
OCHOBHEBIE METO/Ibl pasgenenus, | OTTK-1.2 n, PK
KOHIJEHTPUPOBAHUA W OUHMCTKHW HEOPraHUYEeCKHX HK(O)-ZI
BellleCTB. XMMHUYeCKHe TPAHCIIOPTHbIE PeaKLjuu. T1K(0)-2.2
Peakiiuu B ra3oBoii dase. OIlK-1.2 A, PK
[TK(0)-2.1
ITK(0)-2.2
TBepaodasHbie MeTO/Ibl CHHTE3a. OIlK-1.1 PK, [
Merto/bl cHTe3a 6e3BO/IHBIX [MK(0)-2.1 T, PK
HEeOpraHnuueCKux CoeJMHEeHUMN. [1K(0)-2.2
[TosryueHre MPOCTHIX BEI[eCTB, OKCHU/IOB, OIlK-1.1 YO, PK
rajloreHuzi0B, U pUI0B, TUAPOKCU/IOB, OIIK-1.2
KUCJIOT, COJiel. [TK(0)-2.1
Ocob6eHHOCTH TIperapaTUBHBIX METO/IOB B OIlK-1.1 YO, PK
XUMUW KOOPJUHALIMOHHBIX COeMHEHUM.

Ixana u KPpUTE€PHUH OLI€EHUBAHHUSA ITUCbMEHHDBIX U TBOPYECKHUX pa60T

basibl Kpurepun

[nybokoe ¥ TpOYHOEe YCBOEHWe TPOrpaMMHOrO  MaTepuana. [losHble,
rocjiefioBaTe/ibHble, TpaMOTHble U JIOTUUECKU U3j1araeMble  OTBeTbl  IIPU
5 BUZIoN3MeHeHUH 3afaHusi. CBOOOJHO CripaB/isieTCss C TIOCTaBAEHHBIMHM 3afilayaMu,
MO)KeT  00OCHOBaTb  TIPUHSIThIE  pellleHusi,  JIleMOHCTPUpPYeT  BiajieHue
Pa3HOCTOPOHHUMH HaBbIKAMH 1 TIPHEMaMHU BbITIOJTHEHUs! TPAKTUUeCKUX pabor.
3HaHUe TIpOrpaMMHOIO Marepuasna, IpaMOTHOe MH3/lo)KeHHe, 0e3 Cyll|eCTBeHHbIX
4 HETOUYHOCTEeH B OTBeTe Ha BOIPOC, ITPaBU/IbHOE NIPUMeHeHre TeOpeTUYeCKUX 3HaHUH,
BJIa/leHre Heo0X0AMMbIMY HaBbIKaMU TPH BBITIOJTHEHWH MPaKTHUeCKUX 3a/au.
[JeMOHCTpUpyeT yCBOeHHMe OCHOBHOIO Marepuasna, IIpU OTBeTe [JOIIyCKArTCs
HETOYHOCTH, NIPY OTBeTe HeJ0CTaTOYHO IpaBW/IbHbIE (HOPMY/IUPOBKH, HapylleHue

3 10C/Ie[IoBaTeTIbHOCTA B U3/I0KEHUU TIPOrpaMMHOTO Marepuasa, 3aTpyJHeHus B
BBINOJTHEHUU NPAKTUUECKUX 3aJaHUM.
7.1 Cnaboe 3HaHME TIPOTPaMMHOTO MaTepuana, TP OTBeTe BO3HUKAIOT OIIMOKH,
3aTpy/iHeHUs MPU BLITIOJTHEHUH NMPAKTUUYeCKUX pador.
0 He GbIJ10 IOTIBITKY BBITIOJIHUTD 3a/JaHUE.

IIxana u KPUTE€PHUH OLI€HUBAHUA TE€CTOBbIX 3a;[aHm71

Owuenka Kpurepun
«OT/MuHO» 3aziaHue BbIroHeHo Ha 91 - 100%
«Xopouio» 3azsanue BbIroHeHo Ha 81 - 90%

«Y IOBJIETBOPUTE/IEHO» 3ajiaHue BbIMO/IHEHO Ha 51 - 80%

«HeypnoBnetBopuTenbHO | 3ajaHue BbinoyiHeHO Ha 10 - 50%
»

7. Oco0eHHOCTH pPean3allui JUCIUMIUVIMHbI J/Id UHBAJIHA0B U JIML C OIrPAdHUYE€HHBIMH
BO3MOXHOCTHAMMU 310P0OBbA
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[lpu obOyueHWM WL C OTrpaHUUEHHBIMH BO3MOKHOCTSIMH 370POBbSI YUUTBHIBAIOTCS MX
VH/IMBUya/bHbIe ricuxodusuueckrue ocobeHHocTH. OOyueHre MHBA/HMAOB OCYILIeCTBIISIETCS TaKKe
B COOTBETCTBHUHU C WH/VBU/IyaTbHOM MIPOrpaMMOii peadUIMTaiiy MHBAMMAA (TIpU HaJTMUHH).

Jns auy ¢ HapyweHueM cayxa BO3MOXKHO TIpe/joCTaBeHHe yuyeOHOW WHGoOpMaLuu B
BU3yanbHOW opme (KpaTKUil KOHCTEKT JIeKL[1ii; TeKCThI 3aZjlaHUii, HareuaTaHHble yBeJIUuYeHHbIM
mpU(TOM), Ha ayJUTOPHBIX 3aHATUSAX [OMYyCKAaeTCs TMPUCYTCTBUME AaCCUCTEHTa, a Takxe
CYpZONepeBOJAUMKOB W TU(DIOCYpAONEepeBOJUUKOB. TeKyluil KOHTPOJb  yCIeBaeMOCTH
OCYLL[eCTBJISIETCS B THUCbMeHHOW ¢opme: oOyuaromuicsi MUCbMEHHO OTBeYaeT Ha BOIPOCHI,
MMCBMEHHO BBITIONHSET TpakThdyeckue 3azanus. [loknag (pedepar) Takke MOXeT ObITh
Tipe/icTaB/eH B MMCbMeHHON (opMe, MpU 3TOM TpebOBaHUS K COJepXKaHHI0 OCTAtOTCS TEMU e, a
TpeOOBaHMsI K KaueCTBY M3/I0)KeHHs] MaTepuasa (IOHATHOCTb, KAUeCTBO Peur, B3auMO/IeHCTBHE C
ayUToOpyell W T. [.) 3aMeHsIIOTCSI Ha COOTBETCTBYHOIIMe TpeOOBaHUsl, Tpe[bsiB/isieMble K
NMMCbMeHHbIM paboTam (KauecTBO odopmsieHHWsT TeKCTa U CIHCKA JIUTePaTypbl, TPAMOTHOCTB,
HaJWuue WUIIOCTPALMOHHBIX MaTepuasoB U T.A.). [IpoMexyTouHass aTrectauusi s JUL C
HapyIIeHUsIMU CJTyXa IIPOBOJUTCS B TUCbMEHHOU (hopMe, TTPU 3TOM UCIIO/b3YIOTCS 00I11ie KpUTepUH
oLileHUBaHus1. [1py He0OXOAUMOCTH BpeMsi TTOJTOTOBKU K OTBETY MOJKET OBbITh YBe/TMueHoO.

Jns auy ¢ HapyweHuem 3peHus I0TyCKaeTcs ayivanbHoe MpefocTaBieHre nHpopMaluy, a
Tak)Ke MCIO/Ib30BaHUe Ha ayAUTOPHBIX 3aHATUSIX 3BYKO3alMChIBAIOLUX YCTPOMCTB (JUKTO(OHOB U
T.A.). JomyckaeTcsi NpPUCYTCTBHE HA 3aHATUSIX AaCCUCTeHTa (MOMOLLHMKA), OKAa3bIBaroILero
oOyyarolumMcsi HeoOXOJUMYI0 TeXHUUeCKyl0 TIOMOIlb. TeKyIluid KOHTPOJIb YyCIeBaeMOCTH
OCylLL[ecTB/IsIeTC B yCTHOM ¢opMe. Ilpy mpoBefeHWH NMPOMEXYTOUYHOM aTTecTalu [AJs JUL C
HapyllleHreM 3peHusi TeCTUPOBaHKe MOKeT ObITh 3aMeHeHO Ha yCTHOe cobece/loBaHMe T10 BOTIPOCAM.

Jns auy ¢ 02paHuueHHbIMU 803MONMCHOCMAMU 300pO8bs, UMEIWUX HAPYWeHUsl ONOPHO-
dgueamenbHO20 annapamd, Ha AayJAUTOPHBIX 3aHATUSX, @ TakKe IIPU TPOBeJeHUM MpOLeSyp
TEeKYIIlero KOHTPOJISI yCIIeBaeMOCTH M TIPOMEXKYTOUHOM aTTecTaljid MOTYT OBbITb IpeJoCTaB/IeHbI
HeoOXo/IMMble TeXHUUeCKHe Cpe/icTBa (MepcoHa/IbHbIA KOMITbIOTED, HOYTOYK WX APYrou rajpker);
JIOTIyCKaeTCsi  TPUCYTCTBHE  acCHCTeHTa  (ACCHUCTEHTOB), OKa3bIBAIOIIEro  OOydYaromyMcs
HEoOXO/IMMYI0 TeXHUUeCKyH0 TOMOIb (3aHATb paboyee MecTo, TepeiBUraThbCsl 10 ayAUTOPHH,
MIPOUMTATh 33/JjaHre, 0hOPMHUTH OTBET, OOIIATHCS C TIPero/iaBaTesieM).

8. IlepeuyeHb OCHOBHOI H JIOTIOTHUTE/THHOH y4eOHOU /IMTepaTypbl, HEOOXOAMMOM /1A
OCBOEHHUA JUCLUILIMHBI (MOAY/Is1)

8.1 OcHoBHas uTepaTypa

1. AxmetoB H.C. Obuiast u Heoprannyeckast xumust. M. Boicu. mk. 2009. 743c.

2. 'muaka H.A. O6mmas xumusi. M.: «HTerpan-IIpecc». 2009. 727c.

3. I'apkyumn N.K., JlaBpenteeBa O.B., JTucos H.U. u ap. Heopranuueckas xumus Aj1st
TeXHUYeCKHUX U TEXHOJIOTMUeCKuX By30B: yueOHoe rnocobue. Camapa: Camap. roc. TexXH. yH-T,
2008. 443 c.

8.2 lono/iHuTeILHAA IMTEpaTypa

1.I'nnesuu M.U., [Tokposckuit .M. Xumus tBepgoro tena. Munck, 1985.

2.ITyn. Y, Oysnc ®@. HanorexHonorun. M.: TexHocdepa, 2004.

3.xoHcoH 1. TepmoauHaMUueCKre acrieKTbl HeOpraHnueckon xumuu. M.: Mup, 1985.

4.Bect A. Xumus tBepgoro tena. T. 1,2. M.: Mup, 1988.

5.@uctyns B.1. ®usuka u xumus tBepgoro tena. T.1,2. M.: Meramnyprus, 1995.
6.Knaccudukaiysi Xumuueckux peakLydii U HEKOTOpbIe UX OCHOBHbIE TUIIBbI: yueOHoe rocobue. /
N.K. I'apkymnH u gp. Camapa: Camap. roc. Texs. yu-1, 2010. 162 c.

7. PyKOBOZCTBO 110 HEOPraHM4YeCcKoMy CUHTe3y / 1iof pen. I'. bpayapa, nep. ¢ Hem. M. 1985-86. T.
1-6

6.3. [leprogrueckue u3naHus
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9.Ilepeyenr pecypcoB HH(OPMAIMOHHO-TEIeKOMMYHHMKALUOHHON ceTu “VIHTepHer”
(manee - cerb "HTEpPHET”), HEOOXOJUMBIX /I/IAA OCBOEHHUS AUCIMILIMHBI.

ObC IPRbooks

Cucrema 'APAHT: 3/1eKTpOHHBIM MepruoiuYecKrii ClipaBOUHKMK [ D/IeKTPOHHBIN pecypc].
KoncynbranT [1110C: CripaBOYHO - MOMCKOBast CUCTeMa [ D/1eKTPOHHBIN pecypc]. —

OOO Hayunas 3/1eKkTpoHHasi 6uboreka. VIHTerpupoBaHHbIN Hay4YHbIM WH()OPMAIMOHHBIN
ropTas B pOCCUICKON 30He ceTH VIHTepHeT, BK/IIOUaroLii 6a3bl JAaHHBIX HAayUYHBIX U3/laHUM
M CepBUCHI /i1 WH(GOPMALMOHHOTO obecrieueHHs] HayKWM U BBICIIETO 0Opa30BaHMS.
http://elibrary.ru/

5. MudopmainmonHas cucrema «EguHOe OKHO J0CTyma K oOpa3oBaTeslbHBIM pecypcam»
(http://window.edu.ru/).

Bl e

9.1 CocTaB NporpaMMHOro odecrneyeHUus

EnvHas anekTpoHHasi obpa3oBaTesnibHast cuctema U-complex
AHTUIIaruaT

OneparionHas cucreMa Windows

KowmrnbroTepHasi mporpamma /it XuMUKoB AcidBasel.ab
KomnbroTepHast mporpamma Asisi XumukoB ChemlL.ab

W e

10. MeToguuecKHe yKa3aHus J/isi 00y4alomuXxcsi M0 0CBOEHUK) JUCIUIUITUHBI

O0OopyoBaHHe U TEXHUUECKHe CPeACTBA 00yueHHus

1JIeKUIMOHHBIE 3aHATHS MPOBOAATCS B ayauTtopum 2-02 nekupoHHoro kopmyca (b) (kopmyc
KamIityca) YeueHCKOT0 rocyZjlapCTBeHHOTO YHUBEDPCUTETa, OCHAILIeHHOM Tak)Ke Y Mpe3eHTalOHHOW
TeXHUKOMU.

2.JTaboparopHble paboThl IPOBOAATCSA B yueOHBIX abopaTopusix Kadeapsl obieit xumun (2-
31., 2-25), KOTOpble OCHaIleHbl BBITSDKHBIMU IIKagaMHM ¥ OCHOBHBIM J/1ab00OpaTOPHBLIM
0bopy10BaHHEM.

[Tpu BbITIO/IHEHWW ab0OpaTOPHBIX PabOT TIPOBOASATCA: TMOATOTOBKA OOOpYyAOBaHUS U
npubOpoB K paboTe, u3yueHHe METOAMKH pabOThl, BOCIIPOM3BEJEHWE H3y4aeMOro sIBJIEHMS,
M3MepeHue BeJIMUHH, OTpeZie/ieHre COOTBETCTBYIOIIUX XapaKTePUCTHK U TIoKa3areseid, 06paboTka
JAHHBbIX U UX aHamu3, 00001eHre pe3ynbTaToB. B X0ze rnpoBefieHys paboT UCITO/IB3YIOTCS TUIaH
paboThl ¥ Tab/IUL[BI AJ1s 3arvcelt HabmoAeHuid. [1py BeIMoTHeHUH 1abopaTOpHOUM pPaboThI CTYAEHT
BeZieT pabouue 3aMnycy pe3y/IbTaTOB U3MepeHuH (MCIbITaHuH ), 0hOPMIISET pacueThl, aHA/TU3UPYeT
TOJIyYeHHble JlaHHble MYTEeM YCTaHOBJIEHUSI MX COOTBETCTBHUS HOPDMaM W/WIM CpPaBHEHUS] C
V3BECTHbIMM B JIMTepaType [aHHbIMHU W/WIA [AHHBIMU JPYIMX CTyAeHTOB. OKOHuaTe/bHble
pe3ynbTaThl 0QOpMISIOTCA B (opme 3akmoueHus. B yueOHO- MeToguyeckoMm Trocobud 1o
71abopaTOPHOMY TIPAaKTUKYMY yKa3bIBaeTCs TMepeueHb CpeficTB 00yueHHs], HOpMYTUPYeTCs 1ieTb
TIPOBE/IEHUS U COJlepKaHKe KaXKIol abopaTopHoU paboTel. [1o pe3ynbraTam, Mo/iyueHHBIM TIPU
BBITTOJIHEHUM /1ab0paTOpHBbIX paboT, odhopmistoT mabopaTopHeld oTueT. OTUET OL|eHUBAETCS TI0
COJIep)KaHUI0  TeopeTHYecKoW WHGOpMal[uM, TPaBWILHOCTU 00pabOTKM  TIO/TyueHHBIX
9KCIepUMEHTAJIbHBIX JJaHHBIX U BEPHOCTH UX UHTEpIIpeTaljuu.

MeTtoanueckre ykasaHus TIo 0o()OpMJIEHHIO OTYeTa 1o labopaTopHbIM paboTam.
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OdopmsieHre OTUeTa BBITTOJIHSIETCS B TleuaTHOH ¢opme. B oTueTre 10/DKHBI OBITH
TIPUBE/IEHBI: 11e/Tb pabOThI; KPATKOE U3/I0XKEHHE TEOPETUUECKUX OCHOB, METOZMKA TIPOBEZIEHUS
paboThel; 06paboTKa ¥ 00CYyKeHHe TT0/TyUeHHBIX Pe3y/IbTaTOB, BHIBO/BI.

Habop Tekcra 10/DKeH ObITh CZie/laH B TEKCTOBOM pefiakTope Microsoft Word st
Windows mo6oii Bepcuu.

ITpu Habope TeKCTa ciefilyeT Bblep)KUBATh Cyieytoiiye obs3aTe/ibHble TpeOOBaHUS:

1. Orcryms! cieBa — 30 MM U cripaBa - 10 MM, cBepxy, cHU3Y — 20 MM.

2. IpudT ocHoBHOrO TekcTa - Times New Roman; pa3mep 14 myHKTOB

(xernb), 1,5 uHTeEpBa.

3. AG3alHbIi OTCTYIT paBeH 5 MevaTHLIM 3HaKaM.

4. HyMepauus cTpaHuL] — BHU3Y.

5. 3arosioBKH, MO/3ar0/I0BKH, PUCYHKH, TabuLIbl, (JOPMYJIbl OTJE/SIFOTCS OT OCHOBHOTO TeKCTa
MEKCTPOUHBIM PaCcCTOSIHUEM.

11.TlepeueHb HH(OPMALMOHHBIX TEXHO/JOTHH, HCIO/Ib3yeMbIX NPH OCYLIEeCTB/JIeHUU
00pa3oBaTe/IbLHOTO MPOIecca Mo JUCHHILUIHHE (MO/y/II0), BK/IIOUas MepeueHb NPOrpaMMHOr0
obecrieueHnsi 1 HH(POPMALMOHHBIX CIPABOYHBIX CHCTeM (MPH HEO0OXOJUMOCTH).
EnuHas snekTpoHHasi obpa3oBarenbHas cucteMa U-complex
AHTHNIaTHAT
Buaeo-nekuuun
D/IeKTPOHHBIE YUeOHUKH
ONeKTpPOHHbIEe TIpe3eHTaluu
KowmmbroTepHoe TecTvpoBaHue

12. MarepuanbHO-TeXHHYecKas 0a3a, Heo0xoAuMasn /ijisi 0CyLeCTB/IeHUs
00pa3oBaTe/ILHOT0 MPOLiecca Mo JUCHUILUIHHE (MO/YJ/TI0).

JleK1[MOHHBIe 3aHATHUS IPOBOJATCSA B ayuTopum 2-02 nekupoHHoro kopnyca (b) (kopmyc
Kammyca) YeueHCKOTr0 rocy/lapCTBEHHOTO0 YHUBEPCUTETa, OCHAII[eHHOM TaKyKe U Mpe3eHTal[MOHHOU
TeXHUKOMU.

JTabopaTopHble paboTHI TPOBOAATCS B yueOHBIX JlabopaTopusix Kadeapsl ob1riei xumuu (2-31.,
2-25), KOTOpble OCHAIeHbl BBLITSDKHBIMU IIKaaMd W OCHOBHBIM J1laDOpaTOPHBIM
obopyioBaHUEM:

0/151 836eWUBAHUS — BeChbl TEXHOXUMHWUECKHEe Y aHA/IUTUUeCKUe;. 0151 (pu/ibmpoeaHusi — BOPOHKHU
cTeK/siHHBIE, (hapdopoBkie, K010bI ByH3eHa, Hacockl KaMOBCKOT0, BaKyyMHBIE HaCOCHI;

0151 8bICYWUBAHUSI U NPOKAAUBAHUS 8eujecme — 3KCHUKATopbl, yaku [letpu, ¢apdoposble
YalllKW, TUTJIM, CIIMPTOBKM, CYIIW/IbHBIE IKa(bl, MyQe/bHbIe euy;

0/151 Npu2OMOB/eHUsi pacmeopos — CTaKaHbl, MePHbIe KOJIObI, MePHbIEe LWJIMH/PBI, MTUTIETKH,
HaOOpBl apeoMeTpoB; .05 NpoeedeHUsl PaA3IUYHbIX ONbIMO8 NO NO/AYYeHUl0 eeljecms U
8bISIBNEHUI0 UX XUMUYeCKUX ceolicme — CTeKJIsiHHble TIPOOUPKH, CTaKaHbl, KOJIObl U PeTOPTHI;
KonbbI Bropiia;

BODOHKH Karle/ibHble, CKISHKY JIpekcerns, TUIIeHKO 1 ApyTrie NPOMbIBHbIE CK/ISIHKY;
dapdopoBble yalliku, CTakaHbl, TUIJIA, CTYNIKKA C MeCTUKamHy; amnmnapartbl Kurina, rasomeTpsl,
030HATOPbI, KaJIOPUMETPHI, TEPMOMETPbI, KOJIOOHarpeBaTesy;

BO/IsIHbIE, MaC/IsTHbIe U TlecuaHble OaHy;

XOMoAWNbHUKKM JInbuxa, BO3AYIIHbIE XOJIOJWIBHUKH, KPHUCTA/I3aTOPbI; TPUOOPHI /st
HaO/MIOJieHNsT  7IeKTPOTIPOBOTHOCTH,  [I/IsI  3JIEKTPO/IM3a; TajbBaHWUUECKWe  3/IeMEeHTHI;
BOJILTMETPbI, TEPMOMApkI, J1abopaToOpHbIe aBTOTPaHCPOPMATOPhI;

TiepeMeIlyBarolliee yCTPOMCTBO, LIeHTpUdYyTa, KosboHarpeBaTesy;

CTOJIbI JTabopaTOPHbIE U TIPUCTEHHBIE C TTO/IBEe/IEHHBIMU - BOJIOW U IepeMeHHbIM TOKOM 220 B;

XUMHUYeCKHe IKagbl 7151 XpPaHEeHUs: PeaKTUBOB; TIOCY/Ibl; IPUOOPOB; Xaj1aToB, BEPXHEH OZIeXK/Ibl,
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BBITSDKHBIE  ITKa(dBbl,
(doTOKOIOpUMETD.

Habop

apeoMeTpoB,

KaJlopuMeTp,

pH-metp,

crnieKTpohoTOMeTp,
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MMWHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA30BAHUA
POCCUMCKOM ®EJEPAITAN
denepanbHOe TOCyJapCTBEHHOE O0/PKeTHOe 00pa3oBaTe/bHOe
yupesk/ieHue BbICILIero oOpa3oBaHUs
«YEYEHCKU I'OCYIAPCTBEHHBIN YHUBEPCUTET
MMEHUN AXMATA ABOYJIXAMUJIOBUYA KAJILIPOBA»

BUOJIOT'O-XUMWYECKUN ®AKYJIBTET
Kadenpa «Xumusi»

PABOUYAS ITPOTPAMMA
YUEBHOM JUCITATUIAHBI

«BopaHbIe pacTBOPHI 3/1IEKTPO/IUTOB»

HanpasneHue 1ogroToBKU Xumus

Koz HanpaBieHys IOATOTOBKU 04.04.01

[Tpoduib MOATOTOBKU Heopranvueckasi Xumusi
KBanuukaiiysi BbITyCKHUKA Marwuctp

dopma 00yueHHsT OuHasi, OYHO-3a0YHas
Koz gucimnivHbl b51.0.09

['posnbiii, 2025 T.




Conramypagos I'.J]. Pabouasi mporpamMma yueOHOM AUCIATUIMHBI «BOHBIE PaCTBOPHI
snektposutoB» / Coct. / ConramypagoB ['.JI. — TI'possbiii: ®I'BOY BO «UYeueHckuit
rocyzapcrBeHHbli yHuBepcuteT uM. A.A. Kageiposa», 2025 1.

Pabouasi mporpaMma y4eOHOM AMCIMIUIMHBI PacCMOTPeHa M 0Jo00peHa Ha 3acelaHuM
Kadespbl «X1UMHUs», peKOMeH/I0BaHa K MCIO/Ib30BaHUIO B yueOHOM rporjecce (1poTokosa Nel ot
03.09.2024 r.), cocraBneHa B cooTBeTcTBUU € TpeboBanusmu ®I'OC BO mo HarpaBieHHIO
noarotoBkn 04.04.01 — «Xumusi» (ypoBeHb MarucTparypbl), YTBep)KAEHHOTO TMpPUKa30oM
MunuctepcTBa obpa3oBaHust U Hayku Poccuiickoit ®epepauun ot 13 urons 2017 r. Ne 655, ¢
yuetoM nipodusisi «HeopraHuueckasi XMMUsi», a Takke pabounM ydeOHBIM IJIAHOM T10 JJAHHOMY
HanpaBJIeHUIO N0/ OTOBKHU.

©Conramypagos I'.[I., 2025 .
©®I'BOY BO «UeueHcKuii rocyjapcTBeHHbIN yHUBepcuTeT UM. A.A. KazgbipoBa», 2025 T.



10.

11.

12.

Copepxanue

CTp.
Lenu 1 3aauM OCBOEHUS AUCLUTLIVHBI 4
[TepeueHb TJIAHUPYEMBIX Pe3y/IbTaTOB 00yUEHHS 10 JUCLIUTIINHE

(MoAy/t0), COOTHEeCEHHBIX C MJIaHUPYeMbIMU pPe3yJibTaTaMU OCBOEHUS
oOpa3oBaTe/IbHOM MPOrpaMMBI 4

MecTto aucturiuHbl (Mofyisi) B ctpykType OITOIT 5
CopeprkaHue JUCLUIUIMHBI (MOZAY/Is1), CTPYKTYPHMPOBaHHOE 10 TeMaM

(pa3zmenam) c ykazaHueM OTBeZleHHOTO Ha HUX KOJIMYeCcTBa

aKaJIeMUYeCKHUX YacoOB U BUJIOB yUeOHbIX 3aHATHH 5
[TepeueHb yueOGHO-MeTOAMUECKOTO 0OeCTIeueHHsI i CAaMOCTOSITe/TbHOM

paboThI 00YUaKOIIUXCS 10 JUCLIUTIIMHE (MO/YJIIO0) 10
@DOH/1 OLIEHOUHBIX CPe/CTB /I POBeJeHuUs IPOMEXXYTOUHOM aTTeCcTaluu
00yuaroluXcs 10 AUCLUTUTUHE (MOJYJTI0) 12
OcobeHHOCTH peany3alid JUCLUTUIMHBI I WHBAJWAOB W JIML[ C
OrpaHUYeHHBbIMU BO3MOXXHOCTSIMU 3[,0POBBSI 14
[TepeueHb OCHOBHOM U JIOTIO/THUTETBHOU yueOHO TMTepaTyphbl,

He00X0JUMOM /ISt OCBOEHUST JUCLIUTIMHBI (MOYJIsT) 14
[TepeueHb pecypcoB nHGOPMaI[MOHHO-Te/IEKOMMYHHUKALIMOHHOU CeTH

"MHTepHeT", HeOOXOJUMBIX /IJIsi OCBOEHUS AUCLIUTITMHBI (MOYJIs1) 15
Metoauueckuie yKa3aHUs i 00yUaroIUXCsl TI0 OCBOEHUIO JUCLIUTITUHBI

(Momynst) 15

[TepeueHb MHGOPMAI[MOHHBIX TEXHOIOTUM, UCTIO/Ib3YeMbIX TIPU

oCylecTB/IeHMM 00pa30BaTe/IbHOTO TIPOLiecca 1Mo AUCHUIITHHE (MOAYITIO),

BKJTIOYAs TlepeyeHb TIPOrpaMMHOT0 obecrieueHHst 1 MHPOPMAI[MOHHBIX

CTIPaBOYHBIX CHCTEM (TTPH HEOOXOAUMOCTH) 17
OnucaHue MaTepyabHO-TEXHUUECKOU 0a3bl, HEOOXOIUMOM J1/1sT

OCy11[eCTB/IeHUs] 06pa30BaTeIbLHOTO TPOLecca Mo AUCLUTUIMHE (MOYJTIO) 17



1. e/ 1 3ap,a4¥ OCBOEHMS AUCLHMILIUHBI

Ilesi1 0CBOEHHS JUCHMIUIMHBI: OCBOEHHE U YT/TyO/ieHre 00ydaeMbIx
byHIaMeHTa/IbHBIX 3HAHWH O TIPUPO/ie BOJHBIX U HEBOJHBIX PACTBOPOB 3/7IEKTPOJIUTOB.

3asauu 0CBOEHMS JUCLIUII/IUHBI:
- TIO/TyYUTh TIPe/ICTaB/eHe O Pa3HOBUIHOCTSIX >KUJKOCTEH, MOZeJISIX BOZbI, TUMAaX CTPYKTYP €t0
(opMUpyeMBIX TIOJ, BO3/€HCTBHMEM Ppa3/IMYHbIX MaKPOCKOMHMUECKUX (DaKTOpOB, a Takxke 00
9KCTIepUMeHTa/IbHBIX ¥ TeOPeTUYeCKUX MeTo/laX UCC/IeloBaHUsI CTPYKTYPbl BOJHBIX Cpe[.
- W3/I0)KeHWe COBPEMEHHbBIX Ipe/iCTaB/leHU O TMpUpOJe PacTBOPOB M MpOTEKAaoLUX B HUX
nporjeccax (THAPOJN3, KOMILIEKCOOOpa3oBaHWe, oOpa3oBaHHe [BOMHBIX COJieH, sIB/IeHHUE
MHUKDPOTeTepOreHHOCTH U TIPUYMHBI ee peann3aliin).

2. IlepeueHb IUIAHHPYeMBIX Pe3y/JbTaTOB OOyUYeHHS MO [JUCHHUIUIMHE (MOJY/IIO),
COOTHECEHHBIX C MJIAHUPYeMbIMH pe3y/IbTaTaMH 0CBOeHHs 00pa3oBaTe/IbHOI MPOrpaMMbI

I[Mporiecc u3yyeHus: JUCLIMILIMHBI HarlpaB/ieH Ha (JOPMUPOBaHUe 3/IeMEHTOB C/ieyHOLUX
KoMreTeHLU B cooTBeTcTBMU ¢ PI'OC no JaHHOMY HarpaB/eHUIO MOATOTOBKU:

Kareropus
I'pynna koMmnereHIuu KOMIEeTeHIH Koa HauMeHoBaHHe
ITK(0)-1: Criocobex WCTIO/Tb30BaTh
[TpodeccronanbHbIe 3afauu (GyHJamMeHTa/lbHble 3HaHWUS CTPYKTYpPbl U
XUMUUECKON CBOMCTB HeOpraHW4yeCKuX BelleCTB U
(ITK) Harpae/eHHocTy | MATEPUATIOB B PellleHMH 3a/1a4 XUMUYeCKOH
HaIpaBJ/IeHHOCTH.

B pe3y/braTe 0CBOEHUS TUCIMITMHBI 00YYAONTUICS JI0/DKEH:

HanmeHoBaHue vHvKaTOpa
KOMITIEeTeHLIUU

I1K(0)-1.1. 3HaTh: 0COOEHHOCTH CTPYKTYPBI U CBOMCTB
HeOpraHUuyeCcKHXx BellleCTB U MaTepuasos,
COCTaBJISIFOLIMX OCHOBY HAyKOEMKHX 00s1acTeit
HapO/IHOTO X0351MCTBa

3HaeT 0COOEHHOCTH CTPYKTYPHI U
CBOMCTB HEOPTraHUYeCKUX
BellleCTB U MaTeprasoB,

COCTaBJISIFOIUX OCHOBY YMeThb: TpUMEHSITb 3HAaHUSI CTPYKTYpPbl U CBOWCTB
HayKOeMKHUX o0sacTeit HEOPraHWYeCKMX BeIeCTB B HAYKOEMKHX 00/acTsx
HapOJHOI0 X034M1CTBa HapOJHOI0 X035MCTBa

Biajietb: 0CcO6EHHOCTSIMU CTPYKTYPBI U CBOMCTB
HeopraHuuecKrXx BelllecTB U MaTeprasnoB




3. Mecro pucuuiuingel B crpykrype OITIOII

HucuunnuHa «BogHbie pacTBopsl asiekTpoauToB» (b1.0.09) oTHOCUTCS K AUCLUIIIMHAM
6a3oBoii yactu 650ka b1 «Iucturuimael (Moaymu)» OITOIT BO 1o HarpaBjieHHIO MOATOTOBKH
04.04.01 «Xumusi».

[aHHbBIM KypC 3aK/iajblBaeT 3HaHWSA [Jid HAYUYHO-UCC/Ie[[OBAaTeNbCKOM TMPAaKTUKKA WU
BBITIOJIHEHUS] MaruCTepCKUX JAuccepraumid. JIMcuumninHa HeNoCpeACTBEHHO CBsi3aHa C

HeopraHuueckou xuMmuen, pru3nueckor XuMuel v aHaIMTUYeCKON XUMUEeH.

4. Copep)xanue AMCLMIUIMHBI, CTPDYKTYPUPOBaHHOE M0 TeMaM (pa3jesiaM) ¢ yKa3aHHueM
OTBEe/IEHHOI'0 Ha HUX KOJTMYECTBA aKa/|eMUUYECKUX WIH ACTPOHOMHYECKHX YaCOB M BH/I0B
YUeOHBIX 3aHATHH

4.1 CTpyKTypa JUCIHUILIMHBI
OO0111ast TPYA0EMKOCTb AUCLIUIIMHBI 110 JaHHOW hopme 0OyueHUs cocTaBsieT 2
3aueTHbIe eUHULIBI (72 yaca)

Tpys0eMKOCTb, UaCOB
dopma paboTel 00yuaromuxcs/Buibl yueOHBIX 3aHITHN Cemectp Bcero
1 2

KoHTakTHas ayiuTopHasi paboTa 00yuaroIyXxcs C MpernozaBaTeeM: B 45 45
Jlekumu (JI) - 15 15
[TpakTrueckue 3aHsaTus (I13) - - -
JlabopatopHbie paboTsl (JIP) - 30 30
CamocTositenbHasi pabota ( CPC) - 27 27
Kypcosoii mpoekT (KIT), Kypcorasi pabora (KP)
Jloxnan (1)
3cea (9)
Pedepar (P)
CaMoCTosITe/IbHOe M3yUeHHe pa3/ie/ioB - 27 27
Bu UTOrOBOTO KOHTPOJIS - 3aUeT

3aueT U 3a4eT C OL|EHKOH MO OYHOH M OUHO-3a04YHOHN (opMaM 06yueHHsl TIPOBOJUTCS B PaMKax 3aHATHH
CEMMHAPCKOTO THUMA, B yueGHOM IUIaHe Yackl He BbifiesieHbl. Yackl, BblJie/IeHHbIe HA IPOMEXKYTOUHYIO aTTeCTALUIO B
rpade «KOHTpO/Ib» yueOHOrO ITaHa, BK/IOYAIOT B Ce0s: KOHTAKTHYIO ayJUTOpHYI paboty (eé obObem
yCTaHaB/MBaeTcss TMpHKa3oM «O HopMaTWBax pacuyera oObeMa TOZIOBOM Harpy3kd MpogeccopcKo-
TPero/iaBaTeIbCKOTo COCTara o nporpamma BO») U camocTosTesibHY 0 paboTy.



4.2 CopeprxaHue pas3/e/ioB JUCLUIIINHBI

Ne
paszena

HaumMmeHoBaHMe

pa3aesia

CopeprkaHue paszena

®opma
TeKyLL[ero
KOHTPOJIS

Pasgen 1. CtpykTrypa
BO/IbI U paCTBOPOB
3/1eKTPOJINTOB
YMepeHHBIX
KOHLIEHTpaLui

1. Paboter AppeHuyca. YueHve
MeH/eneeBa 0 pacTBOpax.

2. Cnop MenzienieeBa u AppeHuyca.
PaboTel KabiykoBa. TepMoarHaMHUKa
TrpoLiecca paCTBOPeHUSI.

3. flBnenue rugparanuu. IlpaBuna
bepHana u ®oysnepa.

4.11omBITKY OIpeiesieHysl SHeprUun
ruzipaTaliy OT/e/IbHbIX HOHOB.
KuneTuueckue 1 3HepreTuyeckye acrekTbl
rU/ipaTaryy.

5. Pa6oter Kebapse u Camotinosa.
[TosoxxuTenbHass, OTpULaTe/IbHAs U
ruapodoOHast rTUapaTaLusl.

6. IIpupona BopopoaHou cBsi3u. CTpyKTypa
/b/la Y )KUJKOW BOJIBI.

7.CBoucTBa Bozbl. CHCTeMHbIN MTOAXOM, K
13yueHUro pacTBopoB. [lpencrasneHue o

K, T,P

Pasgen2. CTpyKTypHO-
BBIHY K/IeHHbIe
1pOLIeCChl B
KOHLIEHTPHUPOBAHHbIX
pacTBopax

1. B3aumogelicTBe KOMIIOHEHTOB B
KOHL|eHTPMPOBAHHBIX PacTBOpaXx.

2. KoHLIenuus CTpyKTYypPHO-BbIHYX/IEHHbBIX
TIPOL[eCCOB.

3.MexaHu3mbl 00pa30BaHUsI ABOMHBIX
COJIe.

4. CTpyKTYpPHO-BBIHYX/IeHHbIe [IPOL|eCChl B
KOHL|eHTPMPOBAHHBIX PacTBOpaXx.
5.B3aumMopeiicTBre KOMIIOHEHTOB B
KOHL|eHTPMPOBAHHBIX PacTBOpaXx.

6. KoHLIenus CTpyKTypPHO-BbIHYX/IEHHbBIX
TIPOL[eCCOB.

7. MexaHn3MbI 00pa30BaHus JBOWHBIX
COJIe.

K, T,P

Paznen 3.
MUKpPOHeOAHOPOJHOCTh
U siBJIeHHe
MUKpOreTepOreHHOCTH

1. MUKpOHEOHOPOAHOCTh
KOHLIEHTPUPOBaHHbIX PaCTBOPOB.

2. MeTo/pl 30HAUPOBaHUS

CTPYKTYPbI paCTBOPOB.

3.5B/1eHMe MUKpPOTreTepOreHHOCTH B
pacTBopax.

4.IToHsiITHE O CTPYKTYPHOW COBMECTUMOCTH
1 HECOBMECTUMOCTH CUOOTaKTUTUECKIX
PyII B MHOTOKOMITOHEHTHBIX.

K,T,P




OYHA{A ®OPMA OBYYEHUA

4.3 Pa3pe/nbl JUCHUILIMHBL, H3yyaeMble BO 2 cemecTpe

Ne Ko/inuectBo yacos
HavmMeHoBaHue pa3zenoB B AypuTopHas
pas- cero abora CP
Aeia JI 13 JIP
1 |Crpykrypa BOAbI U PacTBOPOB 5/IEKTPOJIUTOB 15 3 - 6 6
yMepeHHbIX KOHL[eHTpaL1H.
[TonbITKM onpesiesieHus1 SHepruv 15
2 ryzpaTaliy OT/e/IbHbIX NOHOB. 3 ) 6 6
KuHeTHyecKkue ¥ SHepreTuuecKye acreKThl
3 |CTPYyKTypHO-BBIHY)X/EHHbIE [TPOLIECCHI B 14 3 . 6 5
KOHL|eHTPMPOBAHHBIX PaCTBOpPaXx.
4  |[KoHLemNus CTPYKTYPHO-BBIHYKEHHBIX 14 3 - 6 5
MpOLIeCCOB.
Kowmriekcoobpa3oBaHre B pacTBOpax. 14
5 HopmanbHbIi 1 00palieHHbIN psif 3 6 5
YCTOMYMBOCTH TrajIOreHU/IHBIX KOMIIJIEKCOB.
Hroro: 72 15 30 27
4.4 CamocTrosiTe/IbHasi padoTa CTyJeHTOB
HaumeHoBaHMe TeMbI Bug, camocTosiTenbHOM
N OueHouHOe Kosn-Bo Koz
JVICLIMTIJTUHBI WA BHeayJUTOPHOU PabOTEI
CpesCTBO 4yacoB | KOMIIeTeHLIUU
paszeina obyuatoruxcs, B T.u. KCP
CwmelrieHre XUMUYECKOTO | U3yueHre HayYyHOU
paBHOBECH. JINTepaTypkl 110 TEME,
XyMHueckass KUHeTHUKa. BBLITIOTHEHNe yIPayKHeHHit K,T,P 8 TK(0)-1.1
Kunetnueckue
ypaBHeHUs
3aBUCHMOCTb CKOPOCTH | U3yUeHHe Hay4HOU
peakuuu OT JIATepaTypsl [0 Teme K, T,P 8 MK(0)-1.1
TeMIlepaTyphbl )
Karanus. M3y4eHue TeMBI C
Knaccugukaius TMIIOB | cOCcTaB/ieHWEM TeCTOB K,T,P 8 TK(0)-1.1
KaTanusa
Karanu3 kucnoramu: HaryvcaHue [JOK/1aZi0B 110
001U KUCTOTHBIN TeMe, C BbIIIOJIHEHUEeM
KaTasus, ypaBHeHUI
crieliuprueCcKuii
KUCJIOTHBIM KaTaun3
N K, T,P 3 [TK(0)-1.1
3/1eKTPOHU/IbHBIN
Karanu3 (0cobeHHOCTH,
TIpUMepkI U
buosioruueckoe
3HaueHue
Bcero uyacos 27




4.5 JTabopaTropHbie paboThI

Ne Ne KomuuecTBo
HanmeHoBaHMe 1ab0paTOPHOTO 3aHATHS
/11| pasfesna 4acoB
1 Tema 1.CTpyKTypa BOJbI U PACTBOPOB 3JIEKTPOJIMTOB YMepPEeHHBIX
L. KOHILIeHTpaIui 4
3 Tema 2. CTpyKTypHO-BBIHYX/IeHHbIe IPOLIeCChl B 4
2 KOHLIeHTPHUPOBAHHBIX pacTBOpax.
> Tema 3. MUKPOHEOJHOPOAHOCTE U SIBJIEHUE 4
3 MUKDPOTeTepOreHHOCTH
4. 2 Tema 4. CmeljeHre XUMUYECKOTO PABHOBECHSI. 4
5 3 4
Tema 5. [IpOoTOHHBIE PACTBOPUTE/IN.
3 Tema 6. KonuratuBHble CBOWCTBA pacTBOPOB. Teopusi pacTBOPOB 6
6 CU/IbHBIX U C/1abbIX 3/1€KTPOJIUTOB.
7. 2 Tema 7. Komriiekcoobpa3oBaHre U TU/IPOIU3. 4
Bcero: 30

4.6 IlpakTHUeckue (CeMHHAPCKWe) 3aHATHUSA — He TIpe/[yCMOTPeHb! Y4eOHbIM TJIaHOM
4.7 KypcoBoii npoeKT (KypcoBasi paboTa) — He 1peJlyCMOTPeHbI y4eOHbIM TI/IaHOM

OYHO-3AOYHASA ®OPMA OBYYEHUSA

OO61masi TPyA0eMKOCTb AMCIUATUIMHBI 110 JAHHOW (popMe 00yueHHst COCTaB/sieT 2 3aueTHbIe

eMHULIBI (72 aKkaileMUUeCKHX YacoB)

Tpy[0eMKOCTb, 4acOB

dopma paboTe! 00yuaromuxcs/Buibl yueOHBIX 3aHITHN Cemectp Bcero
1 3

KoHTakTHast ayfuTopHasi paboTa 00yuaroLuxcs C mpero/jaBaTenem: B 45 45
Jlekuyu (JI) - 15 15
[TpakTrueckue 3aHsTus (I13) - - -
JIabopaTopHble paboTsl (JIP) - 30 30
CamocrostenbHas pabora ( CPC) - 27 27
Kypcogoti npoekT (KIT), kypcoBas pabora (KP)
Jloknaz (/1)
3cea (9)
Pecdepar (P)
CaMOCTOsITe/IbHOe W3yUYeHHe pa3/ie/ioB - 27 27
By UTOroBOro KOHTPOJISI - 3a4eT




4.3 Pa3penbl JUCHUMIIIMHBL, H3y4yaeMble B 3 cemecTpe

N KonunuectBo yacos
o
) KonTakTHas padoTa 00y4yaromuxcs
HanmeHnoBaHue paszesioB
pas- PasA AyauTopHast
Aena Bcero aboTta CP
JI 13 JIP
1 |CtpyKTypa BoAbI ¥ PaCTBOPOB 3/1€EKTPOJIUTOB 15 3 - 6 6
yMepeHHbIX KOHL|eHTpaL1H.
[TonbITKY onpefie/ieHUs1 SHEPTyUY ruApaTalyuu
2 OTJeNbHbIX MOHOB. KHeTHyeckue u 15 3 } 6 6
SHepreTUYeCcKye acreKThbl TUpaTaLiy.
3 |CTpYKTypHO-BbIHYK/|eHHbIE MPOLIECCHI B 14 3 } 6 5
KOHL|EHTPHMPOBAHHBIX PACTBOPAX.
4 |KoHLeMNuusl CTPyKTYPHO-BBIHY>K/|€HHBIX 14 3 - 6 5
MpOLIeCCOB.
Komriiekcoobpa3oBaHue B pacTBOpax.
5 |HopMa/bHbIii ¥ 06palleHHbIH psj ycrolunBoctr | 14 3 6 5
rajioreHUHbIX KOMILJIEKCOB.
HTroro: 72 15 30 27
4.4 CamocTosiTe/IbHasi padoTa CTyJeHTOB
HanmeHOBaHMe TeMbI Bui caMoCTOSITeNBbHOM
N Ouenounoe | Kon-Bo Kon
AU CLUIITIMHBI UJIN BHEAYJUTOPHOU pa6OTBI
CPEeZICTBO 4acoB KOMITeTEHLIUH
pasgena obyuatonuxcs, B T.4. KCP
CTtpyKTypa BOAbI U HanucaHue pedepaToB
pacTBOpOB
3/71eKTPOJIUTOB K,T,P IMK(o)-1.1
yMepeHHbIX
KOHILIeHTpal[1H.
[TonbITKYM omnipefiesieHUs | U3yueHue u
SHepruu rujipatanuu KOHCIIEKTUDOBaHHE, dHa/I13
KuHeTnueckue u KT.p I1K(0)-1.1
SHepreTUYeCKUe
acreKThl TUipaTaLuu.
CTpyKTypHO- HanvcaHue pedepara 1o Teme
BbIHY>K/IeHHbIE
TpoLiecChl B K, TP IMK(o)-1.1
KOHLIEHTPHPOBaHHBIX
pacTBopax.
Konujernus cocTaBJ/IeHHe JJ0K/Iaja-
CTPYKTYpHO- npe3eHTalun
K,T,P IMK(o)-1.1
BBIHY KJIEHHBIX
TPOLIeCCOB.
Komriiekcoobpa3oBaHy | HamucaHue pedyepara Mo Teme
e B pacTBOpax.
pacTBopa> K,T,P TK(0)-1.1
HopwmanbHbii 1
oOpaIleHHbIA psijL




YCTOWUMBOCTHU
rajJIoreHUHBIX
KOMIIJIEKCOB.
Bcero yacos 27
4.5 JTabopaTopHbIe padoThI
Ne Ne pa3zgena KonuuectBo
HaumeHoBaHMe 1ab0paTOPHOTO 3aHATHUS
/0 | JACLIUIIIUHBI 4acoB
1 Tema 1.CTpyKTypa BOJbl U PaCTBOPOB 3JIEKTPOJIUTOB
L yMepeHHBIX KOHLIeHTpalui 6
3 Tema 2. CTpyKTYpPHO-BbIHYK/J€HHbIe ITPOLIeCChl B 4
2 KOHLIeHTPHUPOBAHHBIX PacTBOpax.
> Tema 3. MUKPOHEOJHOPOJHOCTD U SIBJIEHUE 4
3 MHUKpPOreTeporeHHOCTH
4. 2 Tewma 4. CMmellieHHe XMMUYeCKOI'0 paBHOBECHSI. 4
5 3 4
Tewma 5. [IpOTOHHBIE PACTBOPUTEJTH.
3 Tema 6. KonuraTiBHble CBOWCTBA pacTBOPOB. Teopus 4
6 PacTBOPOB CUJTbHBIX U C/1a0bIX /I€KTPOUTOB.
7. ) Tema 7. Komryiekcoobpa3oBaHue U TU/IPOJIU3. 4
Bcero: 30

4.6 IlpakTHUeckue (CeMHUHAPCKWe) 3aHATHUSA — He TIpe/[yCMOTPeHb! Y4eOHbIM TJIaHOM
4.7 KypcoBoii npoeKT (KypcoBas paboTa) — He 1peJyCMOTpPeHbI y4eOHBIM T/IaHOM

5. ITepeueHb yueOHO-MeTOAUYECKOr0 00ecedeHHs AJIs1 CAMOCTOSITe/TbHOUW PAadoThI
00y4JaroIMXCs N0 AUCLHHUILIHHE (MO/YJIIO)

N3yueHne kKypca «BoziHble pacTBOPHI 3/7€KTPOJIUTOB» TpefyCcMaTpuBaeT paboTy C OCHOBHOW,
CIeLaIbHOM JINTepaTypoH, JOTIOTHUTETEHOM 0030pPHOT0 XapaKTepa, a TAK)Ke BLIMO/IHEHHE JOMAITHUX
3azaHuii. CamocTosTe/bHasi paboTta CTYZeHTOB /I0/DKHA CrIocobCTBOBATh O0s1ee TIyOOKOMY YCBOEHHIO
M3y4yaeMoro Kypca, opMHUpOBaTh HaBBIKU UCC/IeJ0BaTeIbCKOIM PabOThl 1 OPUEHTUPOBATh CTYIEHTOB Ha
yMeHHe MPUMEHSITh TeOpeTHUeCKHre 3HaHWs Ha MPAKTHKe. 3a/laHus /I CaMOCTOSITe/TIbHOM paboThl, UX
coziep)kaHve U ¢opMa KOHTPOJIsI TIpUBeZieHbl B popMe Tab/HLIbL.

. YuebHo-
HaumeHnoBanue CopepxaHuvie CaMOCTOATE/TbHOM dopma
MeToAuYecKasi
TeM padoThI KOHTPOJIs
JuTepaTypa
1. Crpykrypa Boisl | mpopaboTka yueOHOro Mmarepuasna ONeKTPOXUMUYECKU
Y PacTBODOB (TT0 KOHCTIEKTaM JIEKI[UH yueOHOH U e TIpoLiecChl B
9/IEKTPOJTUTOB HayyHOW J/WTepaTtype) U MOAro- pacTBopax. 3ajjauu
YyMepeHHBIX TOBKAa [OK/JIaJ0OB, K Yy4yaCTUI0 B K, T,P [T 3aLUTHl MO YIS
KOHIIeHTpaLui TeMaTUYeCKUX  JUCKYCCHUAX U 3 10 KypCy XUMHUH
JleJIOBBIX UTpax; [D/1eKTPOHHBIM
MOUCK U 0630p HayUHbIX pecypc]:
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nyOMMKaluid ¥ 37eKTPOHHBIX
HCTOUHHUKOB uH(pOpMaIuy,
MOJITOTOBKA  3aK/IFOUEHHsI 110
00630py;

HanucaHue  pecdepaToB  (3cce);

paboTa c TecTaMu ¥ BOIIPOCAMU [IJist
CaMOTIPOBEPKH

MeTo/IhYecKue
yka3zanusi/ C.JI.
bepesuHa [u gp.].—
OJIeKTPOH.
TeKCTOBbIE JlaHHBbIE.
— M.: MockoBckuii
roCy/lapCTBeHHbIN
TeXHUYeCKUn
YHUBEPCUTET UMEHU
H.3. baymana, 2013.
— 24 c.— Pexxum
JIOCTYyTIa:
http://www.iprbooks
hop.ru/31594.—
9BC «IPRbooks

2.KoHLeHTpupOBaHH
ble PaCTBOPLI

npopaboTka yueOHOro Marepuana
(110 KOHCTIEKTaM JIeKI[|UK yueOHOM 1
HayyHOU JdTepaTtype) U MOATrO-
TOBKAa [IOK/I3ZIoB K Yy4YacCTHIO B
TeMAaTUYeCKUX  JUCKYCCUSIX U
[leJIOBBIX Urpax;

MOMCK W 0030p  Hay4HBbIX
nybmuKalyii U 97eKTPOHHBIX
HCTOYHUKOB vH(opMaLuy,
TIOATOTOBKA 3aK/I0UeHHs 110 0630py

OJIEKTPOXUMUYECKU
e MpoLiecchl B
pactBopax. 3azauv
JJ1s1 3aLLATBI MOAY ISt
3 110 KypCy XUMUH
[D/1eKTpOHHBIM
pecypc] :
MeTouYecKue
ykaszanus / C.JL.
Bepe3una [u gp.]. —
O/eKTPOH.

K, T,P
TeKCTOBBbIe [JAHHBIE.
— M. : MockoBcKui
roCy/1lapCTBeHHbIN
TeXHUYeCKUH
YHHBEPCUTET UMeHU
H.3. baymana, 2013.
— 24 c. — 978-5-
7038-3662-0. —
Pexxum pocryna:
http://www.iprbooks
hop.ru/31594.html
3. CTpyKTypHO- MOATrOTOBKA 0K/Ia/I0B K YYaCTHIO B Mepgenes IO.H.
BBIHY)K/IEHHbIE TeMaTUUeCKUX  JUCKYCCUSIX U [Tporonutryeckue
TPOLECCHI B [leI0BBIX UI'pax; paBHOBeCHS B
KOHI|eHTPUpOBaHHL | paboTa C HOPMaTUBHBIMU BOJIHBIX pacTBOpax
X PacTBOpax JIOKyMeHTaMHd U 3aKOHOJATe/IbHOM [D/1eKTPOHHBIM
6a3oii; pecypc] : yuebHOe
MOMCK W 0030p  HAyuHBIX noco6ue / FO.H.
nyOnMMKauuii U 37eKTPOHHBIX K,T,P MepseneB. —
VCTOYHUKOB vHopMaLy, OMeKTpOH.
MOJrOTOBKA  3aK/JIOUeHHsT  TI0 TEKCTOBbIE JJaHHBIE.
0030py;HarcaHue pedeparoB — M. : TIpomerey,
(3cce); -pabota C TecTamMM W 2011.— 130 c. —

BOIIPOCAMH /[I/1s1 CAMOTIPOBEPKU

978-5-4263-0053-8.
— Pexxum pocryma:
http://www.iprbooks

11




hop.ru/58187.html

4. MUKpPOHEOJHOPO/,
HOCTb U SIBJIeHHe

npopaboTka yuyeGHOro Marepuana
(110 KOHCTIEKTaM JIeKI[|UK yueOHOM U1

OJIEKTPOXUMUYECKU
e MpoLiecchl B

MUKPO- HayuHOU nuTeparype);0630p pacTBopax. 3afauu

reTeporeHHOCTU HAYYHbIX HyGJIHKa]_[Hﬁ " SJIEKTPOH- AJI 3allIUTBI MO YJIA
HbIX HCTOYHUKOB HH(OpMaIUH, 3 110 KypCy XUMHUU
TOATOTOBKA 3aKJIFOUeHUS 10 [D/1eKTpOHHBIM
0030py; BBITIOJTHEHHE KOHTPOJIBHBIX pecypcl:
paboT, TBOpUeCKUX (TIPOEKTHBIX) MeToruYecKue
3a/laHul; HamucaHue pedepaToB yka3zanus/ C.J1.
(acce); -pabota C TecTamMM H bepe3una [u gp.].—

BOIIPOCAMH /IJ1s1 CAMOTIPOBEPKU

K, T,p

O/NeKTPOH.
TEKCTOBbIE JJaHHBbIE.
— M.: MockoBckui
roCy/1lapCTBeHHbIN
TeXHUYeCKUH
YHUBEpPCUTET UMEHU
H.3. baymana, 2013.
— 24 c.— Pexxum
JocTyna:
http://www.iprbooks
hop.ru/31594.—
3BC «IPRbooks

6. @OHJA O1[eHOYHBIX CPe/JCTB /ISl TEKYIero KOHTPO/Isl yCIIeBaeMOCTH M IPOMe)KyTOUHOM

aTTecTaltu.

Bomnpocsl K 3auery:

1. Pabotbl Appenuyca.

Uk wN

Bomnpocel K K0/I/IOKBUYMY

0 AUCLUIUIMHe «Bo/iHbIe pacTBOPBI 3/1€KTPOIUTOBY

1. OsekTpuyeckast IpOBOAUMOCTb PaCTBOPOB.

W

Kowmrinekcoobpa3oBaHue B pacTBOpax.
HopmanbHeiii 1 00palieHHbIA psifi yCTOMYMBOCTH TaIOTeHUAHBIX KOMIIEKCOB.
TepmovHaMyYecKasi U KWHeTHUecKasi yCTOMYMBOCTb KOMIL/IEKCOB.

OcobeHHOCTH Mpo1jecca KOMIIEKCO00pa30BaHusl B KOHLIEHTPUPOBAaHHBIX pacTBOpaXx.

TecToBble 3ajaHusa
1. Bkakom pacTBope — BOJHOM WX 3TaHOJIbHOM — CTeleHb AUCCOLMALIMM CePHOM KUCIOThI

Yuenue MenzieneeBa o pactsopax. Criop MengeneeBa u AppeHuyca.
Paboter KabykoBa.

TepMoarHaMuUKa Ipoliecca paCTBOPeHUsl.
Asnenue rugpatauuu. Ilpasuna bepnana u ®@oyepa.

[TonbITKY OrpejenieHUs: 3Hepruy rujipaTaliy OT/e/IbHbIX HOHOB

Oyzet 6osibitie? [Ins/ieKTpruecKast MMPOHUIIaeMOoCTb Bozibl Tipu T=298K papHa € = 78,3;
J3/IeKTprUecKasi MPOHULIAeMOCTh 3TaHoJIa MPY TOM >Ke TeMIiepaTtype paBHa € = 24,3.

2. Kaxkas 13 KUC/IoT sB/seTcs: 0osiee CUIbHBIM 3JIEKTPOJIUTOM

1) HCOOH2)CICH,COOH 3)CH3;COOH 4) CcHsCOOH
K,Z[I/IC = 1,77104 K,Z[I/IC = 1,36'1073 K,E[I/IC: 1,75'1075 KL[I/IC :6,3'1075?
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W

B pacTBope MypaBbHUHOW KHUCIOThI U30TOHWYECKUI KO3 duLieHT paBeH 1,05.
BelunciuTe crenenb AUCCOLMALIMNA KUC/IOTHI B 3TOM pacTtBope (%).

5. Bo ckonbKO pa3 KOHLieHTpaLusi MOHOB BoZopozia B 0,1H. pacTBOpe a30TUCTOM KUC/IOThI
HNO:; 6ob1i1e, uem B 0,1H. pacTBOpe IJMaHOBOJOPOAHOMN KHUC/I0TeI HCN?
6. Komncranrta gucconuanpu HNO, pasHa 5,1-10; koHcranTa gucconmanuu HCN — 4,9-10°

10

Jrtanbl ()OPMUPOBAHUA U OLIeHUBAaHHUSA KOMIEeTeHLIUH

Ne | KoHTpo/mmpyembie pa3jensl (TeMbl) HaumeHoBaHue
n/n AUCLIUI/IMHBI Kop komnerexuyn OL|€HOYHOI'0
(MM ee yacTH) cpeicTBa
1 CTpyKTypa BOJbI U paCTBOPOB
3/1eKTPOJIMTOB YMepeHHbIX IMK(o)-1.1 K,T,P
KOHLIEHTpAaL1H.
2 IToneITKM Onpefie/ieHusi SHEPTUU
ru/ipaTalyy OT/e/IbHbIX UOHOB. MK (0)-1.1 K.T,P
KuHeTnyeckue 1 sHepreTuyeckue
acCIeKThl THpaTaLyu.
3 CTpyKTYpHO-BBIHY KIeHHbIe [TPOLIeCChl MK (0)-1.1 KT,
B KOHLIEHTPHYPOBAHHBIX PaCTBOPAX.
4 KoHuenuus CTpyKTypHO- MK (0)-1.1 KT,
BbIHYK/IEHHBIX [IPOL[eCCOB.

Ikana u KPUTE€PHUH OL[€EHUBAHHUA IMTHUCbMEHHBIX U TBOPYECKHUX pHGOT

Bbannbl

Kputepuu

[nybokoe ¥ TpOYHOe YCBOEHWE TIPOrpaMMHOr0 Marepuana. [losHble,
nocsiefioBatesbHble, TPaMOTHble U JIOTUYECKU M3jlaraeMble OTBeThl TpU
BUZION3MeHeHUr 3aziaHusi. CBOOOHO CIpaB/sieTCsl C TOCTAB/IeHHBIMM 3a/lauaMH,
MO)KeT  00OCHOBaTb  TIDUHSIThIE  pellleHus, JeMOHCTPUPYeT  BJafieHue
Pa3HOCTOPOHHUMH HAaBBIKAMH U TIPYE€MaMH BbITMOJIHEHUS MPAKTHUECKUX padoT.

3HaHWe TIPOrPaMMHOI0 MaTepuasna, rPaMOTHOe W3JIoXKeHHe, 0e3 CyIeCTBEHHBIX
HETOUHOCTeM B OTBETE Ha BOMPOC, TPaBU/IbHOE TIPUMEHEHUEe TeOopeTHUUeCKUX
3HaHWM, BJ/afieHHe HeoOXOAWMBbIMKA HaBbIKAMM TIPH BBITIOJTHEHUM TIPAKTUYeCKUX

3a/1au.

[leMOHCTPUpYeT YCBOEHHE OCHOBHOIO MaTepHasa, TIPU OTBeTe JOIyCKalTCs
HETOUHOCTH, TIPU OTBETE HEeJ0CTaTOYHO MpaBU/IbHbIE (OPMYIUPOBKU, HapyIlleHHe
TI0C/Ie/JOBATe/IbHOCTA B W3JIOKEHHWH TMPOrPaMMHOTO MaTepHasa, 3aTPyAHEeHHUs B
BBITTO/THEHUM TIPAKTUUYECKUX 3a/IlaHUMH.

2-1

Cnaboe 3HaHMe TIPOrPaMMHOTO MaTrepuasa, NPU OTBeTe BO3HUKAIOT OIIMOKH,
3aTpyAHeHUsl MPU BLITIOJIHEHUH MMPaKTUUeCKUX pabor.

0

He Ob1710 MOMBITKH BBITOTHUTD 3dJdHHe.

IIIkana ¥ KpUTEepUH OIeHUBAHMsI TeCTOBBIX 3a/laHUM

OneHka Kputepun
«OTAMYHO» 3azsaHue BbInoHeHo Ha 91 - 100%
«Xopouio» 3aianue BbINoHeHOo Ha 81 - 90%

«Y IOBJIETBOPUTETBHO» 3aziaHue BbIMo/HeHO Ha 51 - 80%

»

«HeynoBnersoputensHo | 3ajaHue BbinosHeHO Ha 10 - 50%
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7. OCco0eHHOCTH peaM3alMM AUCIHUIUIMHBI [I/Isi HHBA/IU/JIOB M JIUL] C OrPaHUYeHHbIMH
BO3MO)XHOCTSIMH 3/10POBbS

[Mpyu oOyueHMH /ML C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMUA 3/I0POBbSI YUUTHIBAIOTCS HUX
WH/IMBUZya/lbHbIe TICUXodu3uueckue ocobeHHocTH. OOyueHWe WHBA/IUZOB OCYIIECTBIISETCS
Takke B COOTBETCTBUM C WHAWBHYyaJbHOW TIpOrpaMMoi peabwiuTanvyd WHBamuzaa (mpu
HaJIMUnH).

Jns auy ¢ HapyweHuem c/lyxa BO3MOXKHO TIpefiocTaBjieHWe yueGHOW WHbopMaluy B
BU3yanbHOM (hopMe (KpaTKWii KOHCTIEKT JIEKIIUI; TeKCThI 3a/JaHU, HarleyaTaHHbIe YBeTMUeHHbIM
mprudTOM), Ha ayJAUTOPHBIX 3aHATUSIX [OMYCKaeTCsl TMPUCYTCTBHE AaCCUCTEHTa, a TaKxke
CYPAOTIePeBOJUUKOB W TUQIIOCYPAOINepPeBOJUUKOB. TeKylluii KOHTPOJIb  YCIIeBaeMOCTU
OCYLIeCTB/ISIETCS B TIMCbMeHHOW (opMme: oOyuaromuiicsi TMMCbMEHHO OTBeuaeT Ha BOMPOCHI,
MMMCbMEHHO BBITIOJIHSET TpaKTUUeckue 3azaHus. Jloknaz (pedepaT) Takke MOXeT ObITh
Tipe/iCTaB/ieH B TMCbMeHHOU (hopMe, TIpU 3TOM TpeboBaHUS K CO/IePyKaHUI0 OCTAIOTCSI TEMU JKe, a
TpebOBaHUs K KaUeCTBY M3/I0)KeHUs MaTepHasia (MMOHATHOCTh, KAaUeCTBO PEeUM, B3aUMO/IeHCTBUE C
ayIUTOpHer W T. [/I.) 3aMeHsSIFOTCS Ha COOTBETCTBYIOIMe TpeboBaHUs, TIpebsiB/sseMble K
NMUCbMEHHBIM paboTaM (KauecTBO O(QOPMJIEHHMsST TEKCTa U CITMCKA JIMTE€PATyphbl, TPAMOTHOCTD,
HaJWuue W/IFOCTPALMOHHBIX MarepuasoB U T.A.). [IpoMexxyTouHass arrectauusi AJis JidL C
HapyILIEeHUSIMUA C/TyXa TPOBOJUTCS B MUCHbMEHHOW (opMe, TIPU 3TOM MCIIO/B3YIOTCS 00ILHe
KpUTepuu oOljeHnBaHusl. [Ipu HeoOXOAMMOCTH BpeMsi TIOATOTOBKA K OTBETY MOXKET ObITh
yBeJIMUYeHO.

Jns auy c HapyweHuem 3peHust 10y CKaeTcs ayAuaibHoe rpeJiocTaBieHre HHPpopMalLuiy, a
TaK’)Ke UCTI0/Ib30BaHUe Ha ay/IUTOPHBIX 3aHATHUSX 3BYKO3alMChIBAIOIIHUX YCTPOUCTB (JUKTO(OHOB
U T.1.). [JomyckaeTcsi MpUCYTCTBUE Ha 3aHATHUAX acCUCTeHTa (TIOMOILHMKA), OKa3bIBarOLIEero
oOyuaromuMcs HeoOXOAUMYH0 TeXHUYECKYIO TOMOIb. TeKyIuii KOHTPO/b YyCIIeBa€MOCTH
OCyl1llecTB/IsIeTCsl B yCTHOM (hopme. Tlpu mpoBeZieHUM NPOMEXYTOUHOW aTTecTalyy /sl JIUL] C
HapyIlleHWeM 3DeHUs] TeCTHUPOBaHWEe MOXKeT ObITb 3aMeHeHO Ha YCTHoe cobece/oBaHME TI0
BOMpOCaM.

Jns auy ¢ oepaHuueHHbIMU 803MOXCHOCMAMU 300P0O8bS, UMEIOWUX HAPYWeEeHUsS] ONOPHO-
dgueamenbHO20 annapamd, Ha ayJUTOPHBIX 3aHITUSIX, @ TAK)Ke TIPU MPOBeIeHNH NPoLielyp
TEKYIL[eT0 KOHTPOJISI YCIIeBaeMOCTH 1 IIPOMEXKYTOUHOM aTTeCTalldd MOTYT ObITh MPe/I0CTaB/IeHbI
HeoOX0/IMMbIe TeXHUUECKHe Cpe/ICTBa (TlepCOHAbHBIN KOMIIbIOTEP, HOYTOYK WU IPYyTOi
ra/KeT); JI0MyCKaeTC sl IPUCYTCTBUE aCCHCTeHTa (aCCUCTEHTOB), OKa3bIBAIOIIEro 00yUarommmMest
HeoOX0IUMYI0 TeXHUYECKYFO TIOMOIIIb (3aHsITh pabouee MeCTo, TiepeIBUraThCsl TI0 ayJUTOPHH,
NIPOYMTATh 3aJjaHKe, 0OPMUTh OTBET, 00IAaThCs C TIPETIO/jaBaTe/IeM).

8. IlepeyeHb OCHOBHO¥ H JIOTIO/THUTE/THHOH y4eOHOU /IMTepaTypbl, HEO0XOAUMOM /1A
0CBOEHHS JUCIMII/IUHBI

8.1 OcHoBHas uTepaTypa:

1. Bynugoposa I'.B. PacTBOpBI 3/1eKTPOIMTOB. XapaKTePUCTUKH, CBOMCTBA, 3aKOHbI
[DnekTpoHHbIi pecypc]: yuebHO-MeToAMUECKOe Tocobue/ Bynmuaopoea I'.B., PomaHoBa
K.A., TanametraunoB FO.I'.— DnekTpoH. TeKcToBbIe AaHHble.— Ka3aHb: Ka3aHckui
HallMOHaMbHBIA UCC/Ie[j0BaTeTbCKUN TeXHO/IOTuueckuii yHuBepcuret, 2017.— 84 c.—
Pexxum poctyna: http://www.iprbookshop.ru/79493.html.— 3BC «IPRbooks»

2. Mepgsegnes HO.H. [Ipotonutrueckre paBHOBeCHs B BOAHBIX PAaCTBOpax [DneKTPOHHbIN
pecypc]: yuebHoe mocobue/ Measenes FO.H.— DiieKTpoH. TeKCTOBBIe JaHHbIe.— M.:
[Tpomereit, 2011.— 130 c.— Pexxum goctymna: http://www.iprbookshop.ru/58187.html.—
OBC «IPRbooks»
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8.2 lono/siHMTe/IbHAA IMTEepaTypa:

1. Bepesun H.b. DnekrpoocaxeHre MeTalI0B U3 BOAHBIX pACTBOPOB KOMII/IEKCHBIX
coeZiMHeHUH [ DneKTpoHHbIN pecypc]: MoHorpadus/ bepesun H.b., MexeBuu JK.B.—
ONeKTPOH. TeKCTOBbIe JaHHble.— Ka3aHb: Ka3aHCKUI HallMOHATbHBIN
WCC/IeJ0BaTe/IbCKUM TeXHOMOTuuecKui yHuBepcuteT, 2015.— 168 c.— Pexxum poctymna:
http://www.iprbookshop.ru/64044.html.— 3BC «IPRbooks»

2. Kocrtenko A.JI. 550 OBP. Okuc/IMTe/IbHO-BOCCTaHOBUTE/IbHBIE peakli. CocTaB/ieHUe
ypaBHeHUM 1 paccTaHOBKa KO3 PUIMeHTOB. XUMUUeCKU SKBUBaieHT BelllecTBa B OBP.
HopManbHasi KOHLIEHTPALUs pacTBOPOB [ D/IeKTPOHHKIM pecypc]: yuebHoe rmocobue/
Kocrenko A.JI., Oppepo-Ilanencysna B.E.— D/eKTpOH. TeKCTOBbIe flaHHble.— M.:
MocKOBCKUI TOpO/ICKOM Tefaroruyeckuii yauBepcuteT, 2010.— 180 c.— Pexxum
pocrymna: http://www.iprbookshop.ru/26424.html.— 35C «IPRbooks»

3. DseKTposuThl [INMeKTpOHHBIN pecypc]: yuebHoe ocobue/ I'.B. Bynumoposa [u ap.].—
ONeKTPOH. TeKCTOBbIe JaHHble.— Ka3aHb: Ka3aHCKUI HallMOHAIbHBIN
VICC/IeJ0BaTe/IbCKUM TeXHOIOruuecKui yHuBepeuteT, 2014.— 117 c.— Pexxum focrymna:
http://www.iprbookshop.ru/63560.html.— 3B5C «IPRbooks»

9. [Tepeuenn pecypcoB uH(POPMALHOHHO-Te/IEKOMMYHHKALIMOHHOM ceTH "VIHTepHeT"
(manee - cerb "HTEpHET'"), HEOOXOJUMBIX /I/ISI 0CBOEHHSA JUCHIUIINHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — HayuHasi 3neKTpoHHas 6ubiuoTeka, cucrema PMHIT
http://pedsovet.org/-uHTepHeT TeJCcoBeT

OneKTpOHHO-OMO/MOTeUHas: cucTeMa HW3jarenbCcTBa «JIaHb» - Pexkum moctyma: http://
e.lanbook.com

Uk

9.1 CocTaB nNporpaMMHOro odecrneyeHust

1. EpuHas 3nekTpoHHasi oOpa3oBaresbHas cucteMa U-complex
AHTUIUIArMAaT
OnepaimoHHasi cuctema Windows
KomnerorepHas nporpamma g1 xuMukoB AcidBasel.ab
KowmrbtoTepHasi mporpamma jjisi XuMukoB Cheml.ab

kW

10. MeTopnyecKue yKa3aHus /is1 00yJaromiuXxcsi M0 0CBOEHUI0 AUCIUIUIUHBI (110
BH/IaM YUYeOHbBIX 3aHATHIN)

B cootBerctBuM C Tpeboanusimu ®I'OC BO miperiosaBaHuve y4ueOHOM AUCLIUATITMHBI
«BofHbIe pacTBOpBI  3/IEKTPOJIMTOB»  OCHOBBIBAETCS HA WHHOBALMOHHBIX TMCUXOJIOTO-
nelarornyeckux TEXHOJIOTHSIX, HarpaB/ieHHbIX Ha TOBbIlIeHWe 3(PQeKTUBHOCTH U KayecTBa
¢opmrpoBaHus TPodeCcCHOHATBHBIX HAaBBIKOB 00y4Jaromuxcs. OcHOBHbIMU (hopMamy 0OyueHust
SIBJISTFOTCSI: JIEKIWH, JTabopaTOpHbIe 3aHTHs, a TAK)Ke CaMOCTOosITe/TbHasi paboTa ydJalrerocs.

Jlekpus. JleKUyu 4WTaOT 10 Haubosiee BaKHBIM paszieniaM mporpammbl. OHHU HOCST
npobsieMHbIN XapakTep W (OPMHUPYIOT Y CTYAEHTOB CHCTEMHOe Tpe/iCTaB/ieHre 00 M3ydaeMbIxX
pazzesnax npegmera, 0b6ecrieyrBaOT yCBOEHWe MU OCHOBHBIX TIPUHLIUTIOB U TIOJIOXKEeHHH ITaHHOM
guciunivHbel. KoHcrekTvpoBaHue JeKLUi BeJieTCs B CIeLUaJbHO OTBeJEeHHOW /i 3TOro
TeTpaZy, KaXK/Ibli JTMCT KOTOPOU [JOJ/’KEH UMeThb MoJst (4-5 CM) [/1s1 JOTIOJTHUTE/IbHBIX 3allvCeu.
Heob6xoivMo 3anuvchiBaTh TeMy U IJIaH JIEKIW, PeKOMeH/IyeMy0 JIMTepaTypy K Teme. 3arvcu
pasziesioB JIeKLMU JOJDKHBI UMeTh 3aroJIOBKH, IT0/3ar0/I0BKH, KpacHble CTPOKM. 11 Bbl/jesleHns
pasziesioB, BLIBOJIOB, OMpe/ie/ieHrI, OCHOBHBIX M/leld MO)KHO MCIO0/Ib30BaTh LIBETHbIE KapaHallu U
¢nomacrepsl. Ha3BaHHbIe B JIeKL[UM CChUIKA Ha MEPBOMCTOUHMKU HaJ0 TMOMETUTh Ha MOJSX,
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http://www.iprbookshop.ru/

4TOOBI ITPY CAMOCTOSATE/ILHOM PaboTe HANTH M BIUCATh UX. B KOHCIIEKTe J0C/IOBHO 3aMMChIBAIOTCS
oripejiesieHUs1 TIOHSATHM, KaTeropuii v 3akoHOB. OcTa/ibHOe JO/DKHO OBbITb 3alMcaHO CBOUMU
cioBamu. KaxkzgoMmy cryseHTy HeoOXoZuMO BbIpabOTaTb M WCMO/IB30BAaTh  JOMYCTUMbBIE
CoOKpalljeHusi HarboJsiee pacrpoCcTpaHeHHbIX TEPMUHOB U MOHSATUNA. B KOHCIEKT cyiefiyeT 3aHOCUTh
BCe, UTO TperofiaBaTesib MMUILIET Ha JOCKe, TAK)Ke PeKOMeH/[yeMble CXeMbl, TaOJHLIbI, AUarpaMMbl
u T.A. Tekyujasi pabora Haj, u3yueHreM MH(OPMALUM 10 aMOy/1aTOPHOMY BeJleHUI0 OOJIbHBIX
npe/icTaB/isieT 00O T/IaBHBIA BHJ CaMOCTOSITeNbHOW PaboThl cTyjeHTOoB. OHAa BK/IFOYAeT
00paboTKy KOHCTEKTOB JIeKLUi TTyTeM CUCTeMaTH3alii MaTepuara, 3aro/HeH s TIPOMyIeHHbIX
MEeCT, YTOUHEHHUSI CXeM M Bbl/le/IeHUs [VIaBHBIX MBIC/Iei OCHOBHOTO COJiepKaHusl JieKUuuu. s
3TOTO  WCIONB3YHTCA  UMeloluecs  yuyeOHO-MeTOAWuYecKWe  MaTepuasbl M Jpyras
peKoMeHZIOBaHHasi suTeparypa. C TIiefbl0  y/ydllleHHs YCBOEHHWsI Marepuana TpelyeTcs
MIPOCMOTPETh KOHCIEKT Cpa3y IMoc/e 3aHATHM, OTMETUTh MaTeprasl KOHCIeKTa JeKLUi, KOTOPbIM
BbI3bIBAaeT 3aTPy/HEHUs /s TOHUMaHWsl, MOMbITaTbCsl HAWTH OTBeTbl Ha 3aTpPyJHUTE/bHbIE
BOIPOCHI, UCTIO/B3Ysl PEKOMeH/lyeMyt0 JIuTepaTypy.

CamocrosiTennbHaag padora. CamocrosiTesibHasi paboTa SIB/IS€TCS OJHUM W3 BH/OB
yueOHOI  JiesTeNlbHOCTM  00yYaroLUXcs, CIIOCOOCTBYeT pPa3BUTHIO  CaMOCTOSITeNIbHOCTH,
OTBETCTBEHHOCTH ¥ OPraHM30BaHHOCTH, TBOPYECKOTO TI0/IX0/Aa K peleHHto pobsieM yuebHOro 1
npoeccroHanbHOrO YypOBHs. BHeayauTOpHasi caMocTosiTesibHasi paboTa BBIMOJHSETCS 10
3a/IaHUIO TIperojiaBaresisi, HO 0e3 ero HermocpeACTBEHHOrO yuacTtus. IIpu npegbsBIeHUN BHUOB
3a/laHuii Ha BHeayJUTOPHYIO CaMOCTOSTe/IbHYI0 paboTy peKOMeHAyeTcsi UCII0/b30BaTh
mddepeHIMPOBaHHBIA  MMOAX0 K YPOBHIO TOATOTOB/IEHHOCTH oOydatomierocs. Ilepef
BBITTOJIHEHUMEM  BHeayJAUTOPHOM  CaMOCTOSITe/IbHOM  paboThl  TiperofiaBaTesib  MPOBOJWT
KOHCY/IbTallUl0 C OMpefie/ieHWeM 1ieJId 33/laHusi, ero CoJiep)KaHus, CPOKOB BbINIOJHEHHS],
OpPUEeHTUPOBOYHOTO 00BemMa paboThl, OCHOBHBIX TpeOOBaHUi K pe3y/ibTaTaM paboThl, KDUTEPHUEB
OLleHKH, (OpM KOHTpOJIsI U TiepeuHst jautepaTypbl. CofepkaHHe CaMOCTOSITe/TbHOW paboThI:
yTeHWe OCHOBHOW M DPeKOMEH[JyeMOH [JOTIO/THUTeTbHOW JIMTepaTyphbl, pelleHre CUTYalMOHHbIX
3a7la4y, YTO CIIOCOOCTBYeT Pa3BUTHIO IT03HABATE/NBHOM AaKTUBHOCTH, TBOPUECKOTO MBILLIEHUS
CTY[€HTOB, [IPUBUBAeT HaBbIKM CaMOCTOSITE/IbHOTO MOMCKa MH(OpMaLMY, a Takke (popMupyer
CIIOCOOHOCTH M TOTOBHOCTH K CAMOCOBEPILEHCTBOBAHHWIO, CaMOpeany3alii U TBOPYECKOU
azanTauyy. CamocTosiTesibHasi paboTa C OCHOBHOM U JIOTIOJTHUTETBLHOM JIUTepaTypoit popMupyeT
CIIOCOOHOCTh AHAM3UPOBATh COL[MA/IbHBIE MPOO/EeMbl, YMEHHe HCII0/Ib30BaTh HA TPAKTHKE B
pa3MUUHBIX BUAAX NPo¢decCuoHaIbHOW Y COLManbHOM JeITe/TbHOCTH.

JIabopaTopHbie 3aHaTHA. JlabopaTopHble 3aHSTUS — 3TO OJHA W3 PA3HOBHAHOCTEN
MIPaKTUYeCKOT0 3aHSATHS, SB/SIOAscs 3¢ peKTUBHOM popMoli yueOHBIX 3aHSITUN B OpraHU3aLyiu
BeICIIero obpa3oBanusi. Ilopsiiok rpoBeseHMst abopaTopHOro 3aHATus: 1. BBogHas 4acTh: —
BXO/JHOW KOHTPOJIb MOATOTOBKMU CTY/|€HTa; — BBOAHbIA MHCTPYKTaXX (3HAKOMCTBO CTYZEHTOB C
CoZiep)KaHWeM TIpeZCcTosield paboThl, aHaIM3 WHCTPYKLHMOHHBIX KapT, TEeXHOJIOTHYeCKOu
JIOKyMeHTaL[1H, TI0Ka3 Crioco00B BBITIOJHEHHS OT/Ie/IbHbIX Orlepalivii, HaTlOMHUHaHWe OT/le/TbHbIX
TIOJIO’KeHHH 110 TeXHHUKe 0e30T1acCHOCTH, MpeyTpeXJeHre 0 BO3MOXKHBIX O1Ii0Kax). 2. OcHOBHast
YacThb: — TIPOBe/IeHUe CTYy/IeHTOM JlabopaTopHOW paboThl; — TEKYILLU UHCTPYKTaXK, TTOBTOPHbIHN
TOKa3 WA pas3bsCHeHUs (B Cjydyae HeoOXOAMMOCTH TIperiofiaBaTesieM HCTIOHUTEbCKUX
JeVICTBUM, SB/ISIOLIMXCS TpeAMETOM MWHCTPYKTHMPOBaHusl). 3. 3ak/ouuTe/bHas 4YacTb: —
oopmM/ieHre oTyeTa O BBITIOJIHEHWM 33/laHUs; — 3aK/IOUMTe/IbHbI MHCTPYKTaX (MOJBe/eHue
WTOTOB BBINOJIHEHUS y4eOHbIX 3a/jau, pa30op AOMYIeHHBIX OIIMOOK U BbISIBJIEHWE UX TPUUKH,
cooO1rieHre pe3ysibTaToOB pabOThl KaXKAOTO CTy/JeHTa, OObsB/IeHWe O TOM, UYTO HeoOXOAUMO
TIOBTOPUTH K CJIe/IyIOIIeMy 3aHsATHIO0). PopMbl OpraHu3aly 1ab0paTOPHOTO 3aHSATHS 3aBUCST OT
Yncia CTYJEeHTOB, CO/lep)KaHusi U oO0bemMa TPOrpaMMHOIO MaTrepuasa, dvc/ia abopaTopHBIX
paboT, a Tak)ke OT BMECTUMOCTH YueOHBIX MOMelleHU U Hainuusi 000pyZ0oBaHUs.

3auer. BHBEPLH(:IIOH_[I/IM 3TAIIOM M3y4UeHUA AUCHOUIIMHBI ABJISAETCA TMPOMEXYTOUYHAA
aTTeCTalusd B BU/e YCTHOI'O 3aqua.Hp1/1 3TOM CTYZEHT [40/DKEH IMOKa3aTh BCe T€ 3HAHWA, YMEHUSA U
HaBBIKH, KOTOpbIE OH HpI/I06PEJ'I B TIipornecce TEKYLHEﬁ pa6OTBI Mo H3y4eHUIO AWCLHUITIMHBI.
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JMcIpIiMHa CUMTaeTCss OCBOEHHOW CTY/IEHTOM, eC/Id OH B TIOMIHOM oObeMme chopmupoBant
yCTaHOBJIeHHble KOMITeTeHLIMM W CrocobeH BBIMOJHATh yKa3aHHble B JAHHOM TMporpaMme
OCHOBHbIe BH/Ibl TPO(eCCHOHANbHOM JesTebHOCTU. OCBOeHUe AUCLIMIUIMHBI J0/KHO TT03BOIUTh
CTYJ€HTY OCYILeCTB/ISITh KaK aHA/IMTUYECKYH0, TaK M HAyYHO-MCC/Ie[J0BaTeIbCKYHO /1eTe/TbHOCTD,
YTO TIpeATiosiaraeT riIy0OKoe 3HaHHE TeOPUH U TIPAaKTUKU JaHHOTO Kypca.

11. ITepeueHs MH(OPMALMOHHBIX TEXHOJ/IOTHH, HCIIO/Ib3yEeMbIX MPH OCYI{eCTBIeHHH
o0pa3oBaTe/ILHOrO MpoLecca o JUCHHUIUIHHe (MOAY/II0), BK/II0Yasi epedyeHb
NMPOrpaMMHOro ofecrneueHns ¥ HH(OPMAIMOHHBIX CIIPABOYHBIX CUCTeM (IIPH

He00X0AMMOCTH)
[Tpu U3y4yeHw CTYZEeHTaMH AUCLIMTUIHBI « BOJHbIE paCTBOPBI 3/IEKTPOJIUTOB» UCTIOJB3YIOTCS

C/ieyrollye TeXHOIOTUU:

- TeXHOJIOTUM TpobsieMHOro oOyueHusi (ITpoO/ieMHbIe JIEKIUH, TIPOBOAUMBIE B (opme
Jasnora, pelieHye yueOHO-TIpodeCcCHOHAMBHBIX 3aJjau Ha JIEKIUSX);

- UVHTepaKkTHWBHble TEXHOJOTMU (TpOBe/leHHe JIeKLMH [JuajioroB, KOJUJIEKTUBHOE
o0Cy)X/leHHe pa3UUHbIX TOJXO/0B K PEIIeHHUI0 TOW WIM WHOH yueOHO-TIpodecCHOoHambHON
3a/1aun);

- UH(OPMaI[MOHHO-KOMMYHHUKATUBHbIE 00pa30BaTe/bHbIe TEXHOJOTUH (MO/e/TMPOBaHUe
M3yuaeMbIX SIBJIEHWH, Tpe3eHTalysi yueOHbIX MaTepuanoB (C MakeToM TMPUKIAZHbIX MPOrpaMm
Microsoft Office Point)) 1 3/1eMeHTbI TEXHOJIOTHH ITPOEKTHOTO 00YUEeHUSI.

12. MarTepuanbHO-TeXHHUYECKasi 0a3a, He00XoAUMas JIjisi 0CyLeCTB/ICHUSs

00pa3oBaTe/ILHOr0 MPOLIeCCca Mo JUCLUILIHHE

YuebOHast AUCIUIUIMHA obecrieueHa yueOHO-MeTOINUeCKOH JOKyMeHTalyel (KOMIOHEHT
yueOHO- MeTOUUeCKOro KoMmruiekca 1o auciuruiiHe). ObecrnieueH foctyn K GoHAaM yueOHBIX
nocobuii, 6MbmMoTeuHbIM (HOHIaM C TIEPUOAMUECKUMH U3IaHUSMU 110 COOTBETCTBYOIIMM T€MaM.

YueOHble 3aHATHS 10 TPEAMETY TIPOBOAATCS B CIEMaTu3UPOBAHHON ayAUTOPHU
(unTepakTuBHas pocka+IIK+BuzeoripoekTop). B mipoliecce uteHuss eKUWN, UCMO/b3YHOTCS
HarsiiHbIe T0COOUSsI, KOMIUIEKT CJIaii/IoB, BU/I€0-JIeKLIWH.

Nwmeetcs v ncnosib3yercss YMK 1o gucuuruinHe «BogHble pacTBOPHI 3/IEKTPOJIUTOB» Ha

3/IEKTPOHHOM U OyMa)KHOM HOCHTeTIe.
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MMHUCTEPCTBO HAYKH 1 BEICIIIET'O OBPA30BAHNSA
POCCUMCKOM ®EIEPAITAN
denepanbHOe rOCyJapCTBEHHOE OF0/KeTHOE 00pa3oBaTe/TbHOe
yupeskZieHre BbICIIero oopa3oBaHUs
«YEYEHCKU I'OCYIAPCTBEHHBIN YHUBEPCUTET
MMEHUN AXMATA ABIYJTXAMUJIOBUYA KAZILIPOBA»

BMOJIOI'O-XVIMUUECKINI ®AKYJIBTET
Kadempa «Xumusi»

PABOUASI ITIPOTPAMMA
YYEBHOH AVCIIUTLINHEI

«MeToapbl aHa/IM3a U NMPeACTaB/IeH!s HayYHbIX pe3y/IbTaToB»

HaripaBsieHre ToAroTOBKY (Crel[daabHOCTH) XuMust

Kog HanpasneHys oroToBKU 04.04.01
(crieriiaIbHOCTHM)

[Tpodunb MOATrOTOBKU Xumust
KBanudukaiiyst BbITyCKHUKA Marwuctp

dopma obyueHUst OuHas/OyHOo-3a04Has
Kop aucumnivHbl b1.0.10

I'po3nbii, 2025 T.




BaiicanrypoBa A.A. Paboyas mporpamMmMa AWCHMIUIMHBI «MeToApl aHamM3a W
Tpe/iCTaB/eHUs] HayuHbIX pe3ynbTaToB» /cocT. A.A. baiicanrypoBa - I'posneii: ®I'EOY BO
«YeueHCKUM rocyjapCTBeHHbIN yHuBepcuTteT uM. A.A. Kageiposa» 2025 1.

Pabouasi mporpamMma yueOHOM [AWCLMIUIMHBI pacCMOTpeHa W ofoOpeHa Ha 3ace/jaHUU
Kadenpsl «XuMus», peKOMeH/IOBaHa K HCII0/b30BaHUI0 B yueOHOM miporiecce (mpotokonm Nel ot
03.09.2024 r.), coctaBieHa B cooTBeTcTBUM C TpeboBaHusiMu PI'OC BO mo HaripaB/ieHUIO
noarotoBkn 04.04.01 - «Xwumusa» (ypoBeHb MarucTparyphbl), YTBEpPXKAEHHOrO0 MPUKa30M
MuHucTepcTBa 06pa3oBanus U Hayku Poccutickoit ®eaeparmu ot 13 utonst 2017 r. Ne 655, ¢ yuetom
npoduns «Heoprannyeckas XuMHsS», a Takke pabourM y4yeOHBIM IUIAHOM TI0 JaHHOMY
HarpaBJ/IeHUIO 10T OTOBKH.

© BaticanrypoBa A.A., 2025 T.
© ®I'BOY BO «YeueHCKuii TocyAapcTBeHHbIN yHUBepcuTeT UM. A.A. KagpipoBa», 2025 T.



10.

11.

12.

Copepxanue

Ly 1 3a/1auv 0CBOEHUs AUCLUTUINHbI

[TepeueHb TUIAHUPYEMBIX Pe3y/IbTaTOB 00yueHUs M0 JUCLIUTIIHE
(MOAyJII0), COOTHECEHHBIX C TIJIAHUPYEMbIMH pe3y/ibTaTaMH OCBOEHUSI
obOpa3oBaTe/IbHOM TTPOrpaMMbI

MecTo auctmmuivHbl (Moaysi) B ctpyktype OITOIT

CopiepkaHue AUCLUTUIMHBI (MOAYJIsl), CTPYKTYPHUPOBAHHOE T10 TeMaM
(pa3zenam) c ykazaHueM OTBeZleHHOTO Ha HUX KOJIMYeCTBa
aKa/IeMUYeCKHX YacoOB U BUJIOB yUeOHBIX 3aHSATUN

[TepeueHb yueOGHO-MeTOAMUECKOTO 0OeCTieueHHsI i CAaMOCTOSITe/TbHOM
paboThI 00yUAIOIIUXCS 10 JUCLUTIIHE (MO/IYJI0)

@oH/1 OLIEHOYHBIX CPEJICTB [I/IsI TIPOBE/IEHUS TIPOMEXKYTOUHOM aTTecTaluu
00yUaroIUXCs 10 AUCLUTUTAHE (MOZYJTIO)

OcobeHHOCTH peanu3aluyl AWCLUIUIAHBI [JIS WHBaIWZOB U JIUL C
OrpaHUYeHHbIMH BO3MOXKHOCTSIMU 3/10POBbSI
[TepeueHb OCHOBHOM M JIOTIO/THUTETBHOU yueOHO TMTepaTyphbl,

HE0OXOIUMOM /IJ1s1 OCBOEHUST IUCIIUTUTUHBI (MO/TYJIs1)

[TepeueHb pecypcoB HGOPMaI[MOHHO-TE/IEKOMMYHHUKALIMOHHOU CeTH
"VIHTepHeT", HeOOXOAUMBIX [I7Isl OCBOEHUS TUCIIUIITMHBI (MOYJIsT)
Metoanueckrie yKa3aHUs it 00yUaroIUXCst TI0 OCBOEHUIO JUCLIUTITUHBI
(Moys)

[TepeueHb MHGOPMAI[MOHHBIX TEXHOIOTUM, UCTIO/Ib3YeMbIX TIPU
OCyIIleCTB/IEHMH 00pa30BaTe/TbHOTO MPOLiecca To AUCIUTUIMHE (MOAYJIIO),
BKJTIOUast TiepeyeHb NPOrpaMMHOT0 obecrieueHust 1 MH(POPMAI[HOHHBIX
CTpaBOYHBIX CUCTeM (TIpH HEOOXOUMOCTH)

OnucaHue MaTepyaTbHO-TEXHUUECKOU 0a3bl, HEOOXOIUMOM /17151
OCyIIIeCTB/IeHHUs 00pa30BaTe/IbHOTO MPOIiecca Mo AUCHUTIIMHE (MOAYJIIIO)

CTp.
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1. Ilesu u 3aa4uM 0CBOECHHUSA JUCLIUIIINHBI
enp AUCHUIUIUHBI:
-¢bopMUPOBaHUE Y CTYOAEHTOB 3HAHUM METOA0JIOTUYM HayYHBIX UCCIIeNOBaHUY,
OCHOB Hay4HOT'O IIO3HaHUS U TBOPYECTBA, OBJIaleHUE METOOUKON TEOPETUYECKUX
U 9KCIIePUMEHTAJIbHEIX UCCIeIOBaHuM, MeTogaMu 00paboTKu
9KCIIepUMEHTAaJIbHEIX JaHHEBIX.

3agauy JUCIMILIUHBI:

-IONTyYeHre 3HAaHUM U HaBLHIKOB II0 OCHOBAM TEOPETHUYECKUX U
9KCIIePUMEHTaJIbHBIX

KUCCIIeqOBaHUM B 00/1aCTU TEXHOJIOTUU MAIIMHOCTPOEHUS U MeTalslIoo0paboTKy;
-IOJIyYeHMe CBEJEeHUMN 0 MEeTPOJIOTUYeCKOM obOecriedeHuu
OKCIepUMeHTaJIbHBIX UCCJIeAOBaHUM, 0 Ipubopax U CpeacTBax U3MEPEHUs 1
KOHTPOJISI PA3TUYHBIX QU3NUYECKUX BETUIYNH

U TapaMeTpPOB;

- ocBoeHHe (HopM IpencTaBIeHUs Pe3yIbTaTOB 3KCIIEPUMEHTAIbHBIX
HUCCIIeJOBaHUM;

- OCBOEHHE IMCIIEPCUOHHOTO aHalll3a Pe3yJIbTaTOB 3KCIIEPUMEHTAQ;

- bopMuUpoBaHUEe METOOOB 00PabOTKU 3KCIIEPUMEHTAIBHLIX MTaHHBIX U
ITPOTPAMMHBIX

MTPOAYKTOB [jisi 00paboTKM pe3yIbTaTOB 3KCIIEPUMEHTA;

- OCBOEHHE CTyOEeHTaMU HaBLIKOB CaAMOCTOSITETbHOM HCCJIeq0BaTEeThCKOM PabOTHI.

2. ITepeueHb UIAHUPYEMBIX Pe3y/IbLTAaTOB 00yUeHHUsI 10 JUCIUIUINHE, COOTHECEeHHBIX C
IUIAaHNPYEeMbBIMH pe3y/IbTaTaMH 0CBOeHHs 00pa30BaTe/IbHOM MPOrpaMMbI

[lpouiecc wu3yyeHUs1 [UCLMIUIMHBI «MeTOJbl aHanu3a U TIPe/CTaB/eHUs] HayuHbIX
pe3y/IbTaTOB» HarpaB/ieH Ha (JOpMUPOBaHKe 37IeMEHTOB CJIeIyIOLIMX KOMIIeTeHL[U B COOTBETCTBUU
¢ ®I'OC no faHHOMY HamnpaBJ/IeHUIO TTOATOTOBKU:

Kareropus

I'pynna KoMneTeHIHit N
KOMIIeTeHI[UH

KO].I HaWMeE€HOBaHHe

YHuBepcanbHbIe YK-1: CriocobeH oCy11jecTBIATh
Yuét akTopoB KPUTHYeCKU aHa/Tu3 TPo0IeMHBIX
BHeLLIHeH CUTYyali Ha OCHOBE CUCTEMHOI'0

cpefibl 10/JX0/1a, BhIpabaThIiBaTh CTPATETHIO
JIeHCTBUSL.
OITK-2: CniocobeH aHa/TM3UPOBATh,
WHTEePIIPeTUPOBaTh U 00001I1aTh
pe3yJibTaThl SKCIIePUMEeHTaIbHbIX U
pPacyeTHO-TEOPETUYECKHUX paboT B
130paHHOM 006/1aCTH XUMUU U
Ob6mmenpodeccrioHanbHbIE Yuét pakTopoB CME)XHBIX HayK.

(OIIK) BHEIITHeH OITK-4: CniocobeH TOTOBUTH

cpefibl ny0/IMKaLMK, yuyacTBOBATh B
npoeCcCHOHaNbHBIX JUCCKYCCHSIX,
TIpe/ICTaB/IsITh Pe3y/IbTaThl
ripoeCcCUOHA/ILHOM JiesiTe/TbHOCTU B
BH/le HAYYHbIX U HAyUHO-TIOMYJISIPHBIX
JOKJ1aJI0B




B pe3ynbTaTe OCBOEHUS TUCIATIIMHBI 00YYarOIIMIACS T0JDKEH:

HavimeHOBaHue WHAWKATOPa
KOMIIeTeHIIN

YK-1.1

Anamasupyet npobieMHy0
CUTYaLMIO KaK CUCTEMY, BbISABIISIS
ee COCTaBJIAIOIINE U CBSI3U MeXAY
HUMH

YK-1.3

Kputnuecku orjeHrBaeT
Ha/le)KHOCTb UCTOYHHUKOB
vHbopMalrH, paboTaeT C
NIPOTUBOPEUYMBOM UH(OPMaLeit
Y3 Pa3HbIX UCTOYHUKOB

OIIK-2.1

[TpoBOAWUT KPUTUYECKUH aHA/TU3
pe3y/IbTaToOB COOCTBEHHBIX
9KCIePUMEHTA/IbHBIX U paCUeTHO-
TeopeTUYeCKux pabor,
CUCTEMAaTU3UPYeT U KOPPEKTHO
WHTEPIIPETUPYET UX

OIlK-4.1

[TpeacraBssieT pe3y/bTaThl
paboThI B BUZIe HAYUYHOH
ny6MKanuu (Te3uchl A0KIa/a,
CTaThsi, 0030p) Ha PyCCKOM U
AHTJIMICKOM SI3bIKe

OIIK-4.2 TIpeacraBnsiet
pe3y/bTaThl CBOel paboThl B
YCTHOM (popMe Ha PyCCKOM U
AHTJIMMCKOM SI3bIKe

3HaThb:

- OCHOBHbIe TIOHATHS W OIpeAeneHus B 001acTu
MEeTO/[0JIOTUM HayUHOH JIesITeIbHOCTH;

- OCHOBHBIE CBe/IeHUs1 00 OpraHU3al[uy U OCYIIeCTBI€HUN
Hay4HO-UCC/Ie[J0BaTeIbCKOM paboThl;

- 3a/1aun u MEeTO/IbI TEOPeTUUECKOr0 u
9KCITEPUMEHTA/ILHOTO UCC/Ie/I0BAHUS;

- METpOJIOTUYeCKoe 0OecrieyeHre 3KCIIePUMEHTaTbHbIX
HCC/leJOBaHMIA;

- MeTofbl TIPOBeJEHUs JKCIepruMeHTa ¥ 00paboTKH
9KCIIEPUMEHTA/IbHBIX IaHHBIX;

- HOpPMAaTHBHbIE [JOKYMEHTBI M0 O(OPM/IEHHI0 Hay4YHO-
HCCIeJOBATe/IbCKUX padorT;

Ymern:

- ICTI0/1b30BaTh UCTOUHWKU HayUYHOH WH(OPMAIIUH 110 TeMe
UCCJIe/I0OBaHUS;

- UCII0JIb30BaTh COBPEMEHHbBIE METO/IbI B UCC/IeI0BAHUSIX; -
obpabaTbiBaTh ¥ rpaduuecKku H300paKaTb pe3y/bTaThl
9KCITEPUMEHTOB;

- 0(OpMJIATh pe3y/IbTaThl HAYUHbBIX UCC/Ie/[OBAaHUM;
Bnaaetn:

- HaBbIKaMH TIOMCKa, aHa/M3a U 0000111eHus: HeoOX0[uMom
Hay4HoU MH(OpMal1K;

- HaBbIKAMU SKCIEPUMEHTA/IbHBIX HMCC/IeOBaHUN  C
WCII0/Tb30BaHUEM COBPEMEHHBIX METOJIOB U TE€XHOJIOTUM B
00/1aCTH HayKU Y TeXHUKH;

- HaBbIKaMU BbIOOpA BEPOSITHOCTHO-CTaTUYECKHUX METO/I0B
00pabOTKH 3KCITePUMEHTA/TbHBIX JAHHBIX;

- HaBblKaMU OOCYX[I€HWS U OLIEHKA [0JyYeHHbBIX
pe3y/abTaToB, (HOPMUPOBaHMsI BHIBOJIOB M PEKOMEH[ALUI
1Mo  pe3yjbTaTaM  WCC/IEIOBAaHUK,  TIpe/CTaBJIEHUsS
pe3y/IbTaTOB HayYHOMCC/IeZ0BATeILCKOM paboTh (0630pHI,

OTYeTbl, CTaTbd, Te3WChl [IOK/IAJiOB, TIpe3eHTaluu
nyO/IMYHOTO  BBICTYIUIEHUSI M yuyaCTUs B  HAyYHOU
JIMCKYCCHN).

3. MecTto guciyumiaunbl B cTpykrype OITIOII

Hucounvza b1.0.10 «MeTogp! aHaM3a U Npe/iCTaB/IeHHs HayUHbIX PE3Y/IbTaTOB»

OTHOCHUTCSI K 00si3aTenbHOM uyactu 6sioka B51.0.10 M3yuaetcs B 1 cemectpe. OHa 3ak/afibiBaeT
3HaHUs /151 HAYYHO- MCC/Ie[j0BaTe/IbCKOM MPAaKTUKU M BBIMOJIHEHUS] MaruCTePCKUX AWCCepTaLivil.
JvcuuriivHa HermocpeJCTBeHHO CBsi3aHa C HeOpraHWuecKoW xumued, ¢Gusnueckod xumuend u
aHa/IMTUUEeCKOW XUMUEM.

OcobeHHOCTBIO Kypca sIBJISIETCS TO, UTO OH COCTaBJIeH U3 Pa3/iesioB, MOCBSILEHHBIX OT/Ie/TbHbIM
rpyIiramM MaTepHuasioB: TOJYTIPOBOJHUKY, CBEPXMPOBOJAHUKU, TePMO3JIeKTpUUYecKre, MarHUTHbIe
MaTepHasibl. KaXkIplid pa3/iest ipeicTaB/ieH YKCTiepTaMy B IaHHOM 00/1aCTH.

[TporpamMma Ka)kZoro pasjiesia CTPOUTCS Ha OOLMX MPUHIUINAX PAaCCMOTPEHHsI B3aUMOCBSI3H
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«CoCTaB-CTPyKTypa-CBOMCTBO»  JJI1  pas3HbIX  TUIOB  HEOpPraHUYecKHx

ITocnefoBaTennsHO — pacCMaTpUBAOTCS  KpUTepUH BbIOOpa MaTepHasioB,

CBOUCTBA.

CaMOOPraHu3ay U CTaOUIM3aLH HAHOKPUCTA/NTNUeCKON CTPYKTYPBI.

4.1 CTpyKTypa AUCLUILIUHBI
OO61masi TpyJOeMKOCTh JUCLIMIUIMHBI TI0 OYHOUM (hopme oOyueHMs COCTaB/sieT 2 3aueTHbIe

MaTepHuasoB.
0CO0EHHOCTH X
KPUCTa/ITMUeCKol U AedeKTHOM CTPYKTypbl, COOTBeTCTByomue P-T-x (a3oBbie AuarpaMMbl U
bU3MKO-XUMUUeCKHe YC/IOBUS TIOJTyUeHUs] MaTepHasioB C 3aJlaHHbIMU CBOMCTBAMU. 3HAUWTETbHOE
BHUMaHUe YZeJIsieTCs PACCMOTPEHUIO BJIMSHUSI MUKPOCTPYKTYPbl MaTepyaioB Ha GyHKLMOHAbHbIE
[ns HaHOMaTepuasoB aHaJIW3UpPyeTCs poib pasmepHOro sddekra,

4. Copep:kaHue JUCLUIUTAHBI (MOAYJIsI), CTPYKTYPHMPOBaHHOe 110 TeMaM (pa3/jesiam) ¢
yKa3aHHeM O0TBe/IeHHOI'0 Ha HUX KO/IMYeCTBa aKafileMUYeCKHUX WIH aCTPOHOMUYECKUX
YacoB M BH/IOB YUeOHbBIX 3aHATHI

eaUHUIIBI (72 akaJileMHMUeCcKHX yaca).

Tpy10€eMKOCTh 4acoB
dopma paboTel o0yuaromuxcst/Buipl yueOHbIX 3aHITUN Cemectp Beero
1
KoHTakTHasi ayguTopHasi paboTa 00yuaroImxcs ¢ 34 34
TrpernojiaBaTesieM:
Jlekumu (JT) 17 17
[Tpaktryeckue 3anatus (I13) 17 17
JlabopaTopHble paboThl (JIP) - -
CamocTosiTesibHasi paboTa 38 38
Kypcosoii mpoekrt (KIT), kypcoBas pabora (KP)
Hoknaz (1)
Acca (D)
Pedepar (P)
CamocTosTenibHOe U3yyeHre paszesioB 38 38
Byt UTOro KOHTpOIST 3auer 3auer
4.2 CopeprxaHue pas3/e/ioB JUCLUIINH
Ne HaumeHoBanue paszesna ®opma
pasnena TeMbL CopeprkaHue paszena TeKyLLero
KOHTPOJISI
TepmoavHamuueckue pacuetsl. [IppmMeHeHne
XUMHUYECKON TePMOJUHAMUKU B
HeopraHuuyeckKoM crHTe3e. Bo3MOXXHOCTB
OCYILleCTBJ/IEHUS] CUHTe3a Ha OCHOBe PacuéToB
Tema 1. TeopeTHueckue | repvoquHaMuueCKUX XapakTepUCTHK
1 OCHOBBI riporieccoB. Pacuét temriepaTyp IpoBezieHUst T PK. YO
’ HeopraHuuyecKoro CHHTEe3a Ha OCHOBE TePMO/IMHAMHUYEeCKUX T
CUHTe3a. Be/IMUMH. Vcrnonbp30BaHue 3aKoHa
JIeMCTBYIOIIMX MacC B HEOPraHUUeCKOM
cuHTe3e. BivsiHMe TemniepaTypbl Ha CKOPOCThb
XUMUUECKOHN peakliiy. JKCIiepuMeHTa/lbHast
TeXHHWKAa HeOpPraHM4eCcKOoro CMHTe3a.
7. Tema 2. OCHOBHBIE OCHOBHbBIE METO/IbI pa3zie/ieHusl, T, PK, YO

MeTO/Ibl

KOHII€EHTPHUPOBAHHA X OUMCTKH HEOPTaHUYECKUX

TIPOLIECCHI




HeOopraHn4eckoro
CHHTEe3a

BeleCTB. Xumuueckue TPAHCITIOPTHLBIE peaKLIUH.

Tema 3. Kunetuka

KuHeTHKa XMMHUUeCKUX peakiiii B Ta30BOM
daze.
CMelieHre XUMUUECKOT0 PABHOBECHS

XUMHYECKUX peakLui B T, PK, YO
. CKOpOCTb ¥ MOPS/IOK peakijuu. TemMriepaTypHas
rasoBoH (ase. 3aBUCMMOCTh CKOPOCTH peakiuu. ['oMoreHHbIe
Y TeTeporeHHbIe PeaKiuu
OcobeHHOCTH TIpeBpaIlieHUii B TBEP/bIX Te/lax.
TBepaoda3sHbie peaklid, TMMUTUPYeMble
Tema 4. TBepgodasnbie | auddysueit. Teopusi BarHepa-mManbLpy/a. T.PK. YO
TIPOLIECCHI. KuHeTHueCcKre MOZie/iv TBepA0(a3HbIX peakLyii 7
C pa3/MYHbIMU JIMMUTUPYIOLIUMU CTaJUSIMU
MeTo/bl aKTHBALIMK TBEP/IbIX TeJl.
OcHoBHbIe TIP06JIeMBI TIPU CUHTE3e
TBepA0(da3HbIX MaTepruasoB. MeTo/Ibl CUHTe3a
TIO/IMKPUCTA/JINYeCKUX MaTepHuasioB.
Kepamuueckuii meTo/; cuHTe3a.. CoocaxkieHue
Tema 5. MeTo/ibl cUHTe3a | COJEBBLIX cMecel. ITuposns aspo3oreid. T PK. YO
TBepA0da3HbIX CybnmrmMarinoHHasi cymika (KpuoXuMuiecKast P
MaTepHasoB. TeXHOJIOTUS). 30/Ib-Te/Tb-MeTO/], .
KpucTranmmsaiusi coneBbIX TBepAbIX paCTBOPOB.
CuHTe3 C UCTI0/b30BaHUEM TeTl/IOBbIZIe/IeHUS
BHYTPHU PeaKI[MOHHOM 30HHI.
Tema 6. MeTto/b1 MukKpockorniueckye MeTo/bl UCC/IeJOBaHUS.
VCC/IeI0BaHus TBEPABIX | [TdpaKIMOHHbIE METO/bI HCC/Iel0BAHMS. T, PK, YO
Ten MeTo/ibl oripe/iesieHus 3/IeMeHTHOTI'0 COCTaBa.
Tema 7. MeTozpI MeTofpl cuHTe3a 6e3BOJHBIX HeOPTaHUUeCKHX
crHTe3a 06e3BO/IHBIX coequHeHuii. CUHTe3 B T. PK. YO
HeopraHUuuecKux HeopraHuuecKux 1 T
COeIUHeHUM. OpraHUuYeCKHUX paCTBOPUTEISIX.
Tema 8. CunTe3 npocTeiX | CriocoObl MOTyuYeHUs] OKCHIOB, FaJIoreH|/I0B,
BellleCTB, OKCH/IOB, TH/IPUJI0B META/JIOB ¥ HeMeTasuioB. CriocoObl
rajioreHu/i0B, TUAPUIOB, | MOTyYeHUs THAPOKCHIOB, 6eCKMC/IOPOAHBIX 1 T, PK, YO
TUIPOKCU/IOB, KUCJIOT, KUCJIOPO/ICO/IePKAL[UX KMC/IOT U UX COJIel.
coJiei.
Tema 9. TTpenapaTuBHbie [TperapaTUBHBIE METO/II B XUMHH
METOB B XIMIH KOOP/JMHALIMOHHBIX COeJUHEHU.
[TonyueHue rUPOKCO-, pOJAHO-, T, PK, YO

KOOPJMHALIMOHHBIX
COoeTMHEHM.

al/I0KOMIIIEKCOB, aMMHUaKaToB U T.J. (TI0
3a[JaHUIO TIpero/iaBaTterisi).




OYHASA ®OPMA OBYUYEHUA

4.3 Pa3jenibl AUCLUI/IMHBI U BUABI 3aHSATHH, H3ydyaeMble B 1 cemecTpe

KonnuecTtBo yacos
No KonTakTHas padoTa 00y4yaromuxcs
pas- HaumeHoBaHue pa3zienioB AypauTopHas
Aena Bcero abora CP
JI 13 JIP
1 [TeopeTnueckre OCHOBbLI HEOPTaHUUECKOTO 5 1 1 4
CUHTe3a.
2 |OcHOBHBIE METO/bI HEOPTAHWUUECKOTO CUHTEe3a 8 2 2 4
3 (KuHeTvKa XMMHYeCKHX peakLiii B Ta30BO1 10 ) ) 6
4 "i"Bep,qocbaBHbIe TIPOLIECCHI. 8 2 2 4
5 |Meroapl cvHTe3a TBep/io(ha3HbIX MaTepUaioB. 8 2 2 4
6 | MeToapbl UCc/iefOBaHUS TBEPABIX TeN 8 2 2 4
; MeTo/ibl CHHTe3a 6e3BO/IHBIX HEOPTaHUYeCKUX 3 9 5 4
CcoeIMHeHUM.
CHHTe3 TIPOCTHIX BEILeCTB, OKCU/IOB,
8 [rasoreHuzoOB, TUAPUA0B, TUAPOKCU 0B, KUCIIOT, 8 2 2 4
coJiel.
9 [IpenapaTUBHbIE METOAbI B XUMUU 3 ) ) 4
KOODAWHALIMOHHBIX COeUHEeHUH.
Hroro: 72 17 17 38
4.4 CamocTosATe/IbHasi padoTa CTYJAeHTOB
Bup camocTosiTeslbHOM Ouenoun | Kon- Kopg
HavmeHoBaHue TeMBbI o
AT nARL S DRSNS BHeay/IUTOPHOM pabOThI oe BO KOMITeTeH-
A obyuaromuxcst, B T. u. KCP | cpencTBo | yacoB 115051
Tema 1. TeopeTruueckue YK-1.1
OCHOBEI HEOPFaHMYECKOTO | 11054601k yueGHOi YK-1.3
yaEe OIK-2.1
CHHTe34. JIUTePATyphl, JIeKLUH. O, PK 4
TTo/irOTOBKA J0K/Iazia OIK-4.1
A AORIIAAE. OITK-4.2
Tema 2. OCHOBHbIE YK-1.1
MeTO/Ibl HEOPraHUUYeCKOro . YK-1.3
[optona el | ok | 4| oma
PATYPEL JIEK OIIK-4.1
OITK-4.2
Tema 3. KuneTuka . YK-1.1
. [TpopaboTka yuebOHOM VK-13
XMMHUHECKHX peakiiu B JIUTepaTyphl, JTeKLHi1. O, PK 6 .
rasoBoii (ase. ITo/roToBKa J0K/1a/ia OIK-2.1
) OIIK-4.1




OIIK-4.2

Tema 4. TBepgodasHbie YK-1.1
TIPOIIeCCHI. [TpopaboTka yuebOHOM YK-1.3
JIUTePaTyphbl, TeKLWN. O, PK 4 OIlK-2.1
[TogroroBka fok/aza. OIlIK-4.1
OITK-4.2
YK-1.1
Tema 5. MeTozbI CHHTE3a IIpopaBoTka yueGHoM YK-1.3
TBepAoda3HbIX JETepATYDEI, JeKIii YO, PK 4 OIlK-2.1
MaTepHasoB. ’ OITK-4.1
OITK-4.2
Tema 6. MeToab1 YK-1.1
ucoieoBanusa TBepabix | [IpopaboTka yueOHOM YK-1.3
TeJl JIUTepaTyphbl, JTeKLHil. O, PK 4 OIIK-2.1
[TogroroBka foksaza. OIlK-4.1
OITK-4.2
Tema 7. MeTo/bl YK-1.1
cUHTe3a 0e3BOJHBIX [TpopaboTka yueOHOM YK-1.3
HeopraHuyeckux JIUTePaTypbl, TEKLWN. O, PK 4 OIIK-2.1
COe/IMHEHUIA.. IToaroroBka moknaza. OIIK-4.1
OITK-4.2
Tema 8. CuHTe3 NpoCThIX YK-1.1
BellleCTB, OKCU/IOB, Ny YK-1.3
rajioreHu/I0B, TUIPU/IOB, Ipopaborka quGHOVH YO, PK 4 OIlK-2.1
TUPOKCUZIOB, KUCJIOT, /TATEpATypEI, TEKIIN OIIK-4.1
coJiei. OI1K-4.2
Tema 9. [IpenapatuBHbIe YK-1.1
METOZIbI B XUMHUU [TpopaboTka yue6HOI YK-1.3
KOOPZAWHALIMOHHBIX JIUTepaTyphl, JTeKLHi. O, PK 4 OIIK-2.1
COeIMHEeHUM. IToagroroBka fokiaza. OIIK-4.1
OITK-4.2
Bcero yacos B 1 cemectpe: 38
4.5 JIabopaTopHbIe padoThI — He MPeAyCMOTPEHbI yUeOHBIM T/ITAaHOM
4.6 ITpakTHyecKue 3aHATHS (CeMHHapPbI)
Ne KosmnuectBo
Ne HavmMeHoBaHVe NpaKTUUeCKOT0 3aHATUS
paszena 4yacoB
n/n
L L TeopeTHUecKre OCHOBBI HEOPraHMUIECKOT0 CHHTe3a. 1
2, 2 OCHOBHBIE METO/IbI HEOPraHUYEeCKOr0 CUHTe3a 2
3. 3 KuHeTrKa XMMUUYeCKUX peakl{yii B ra30Boi (ase. 2
4. 4. TBeppodasHbie NpoLecchl. 2
5. 5 MeTozbl cuHTe3a TBep0da3HbIX MaTepUasioB. 2
6. 6 MeTo/pl Mccie0BaHUS TBEPAbBIX Tes 2
7. 7 MeTo/ibl cHTe3a 6e3BO/IHBIX HEOPTaHUYEeCKUX COeIMHeHUN 2
8. 8. CuHTe3 NpOCTHIX BELLeCTB, OKCHU/IOB, FaJ0reHUI0B, 2
TUAPUJIOB, TUIPOKCU/OB, KUC/IOT, COJIEN.
9. 9. [IpeniapaTrBHbIE METO/bI B XMMHUU KOOPJUHALIMOHHBIX 2




CcoeIMHEeHUM.

Bcero:

17

4.7 KypcoBoii mpoeKT (KypcoBas paboTa) — He MpelyCMOTPeH y4eOHbIM IJIaHOM

Kypcogoti poekT (KypcoBasi paboTa) - He IpeJyCMOTpeH

OYHO-3AOYHASA ®OPMA OBYYEHMHSA

OO0r1iasi TPYJOEMKOCTb JUCLIMIIIMHBI TI0 OUHOW (hopMe 0OyueHMsI COCTaB/sieT 2 3auyeTHbIe

eAUHULBI (72 akafileMUUeCcKrX yaca).

Tpyl0eMKOCTb YacoB
dopma paboTel 00yuaromuxcst/Bupl yueOHBIX 3aHATUN Cemectp Beero
2

KoHTtakTHasi ayauTopHasi paboTa 00yuaromuxcs ¢ 36 36
TIpero/iaBaTesieM:
Jlexkuuu (JI) 16 16
ITpakTuueckue 3aHsTHsA (I13) 16 16
JlabopatopHsbie pabotsi (JIP) - -
CamocTosiTe/bHasi paboTa 40 40
Kypcosoii npoekT (KIT), KypcoBasi pabora (KP)
Hoxnan (1)
Acea (9)
Pedepat (P)
CamocTosTelbHOe U3yyeHue pasfenoB 40 40
Buz utoro KoHTpoist 3auer 3auer

4.3 Pa3penbl AMCOUILIMHBI M BUABI 3aHATHIH, H3ydyaembie B 1 cemecTpe

KoymmuecTtBo yacos
No KonTakTHas padoTa 00y4yaronuxcs
pas- HavmMeHoBaHMe pa3zenoB AypauTopHast
Aena Bcero abora CP
JI 13 JIP
1 [TeopeTnueckue OCHOBbLI HEOPTaHUUECKOTO 8 1 1 4
CUHTe3a.
2 |OcHOBHBIE METO/IbI HEOPTAaHWUUECKOTO CUHTEe3a 8 1 1 4
3 [KuHeTrKa XMMHYeCKHX peakLiii B Ta30BO1 8 ) p) 4
4 [TeppodasHble POLeCChI. 8 2 2 4
5 |Metoapl cvHTe3a TBep0ha3HbIX MaTepUaoB. 8 2 2 4
6 | MeTozpbl UCC/ieJOBaHUS TBEPABIX TeN 8 2 2 4
. MeTo/bl cuHTe3a 6€3BO/IHBIX HEOPTaHUYeCKUX 8 ’ ) 4
coeIMHeHUM.
CuHHTe3 NPOCTHIX Bell[eCTB, OKCH/IOB, 8
8 [rasoreHuzoB, rTUAPUA0B, TUAPOKCHUO0B, KUCIIOT, 2 2 6
coJieit.
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9 [IpenapaTuBHBIE METO/bI B XMMHHU 8 7 ’ 6
KOOP/JMHALIMOHHBIX COeJUHEHUM.
HTtoro: 72 16 16 40
4.4 CamocTosTe/IbHasA paboTa CTy/JeHTOB
Bup camocTosiTesibHOM Ouenoun | Kon- Kop
HaumeHoBaHue TeMbl o
MCLHIIHb] HM pasjiena BHEayJUTOPHOU paboThI oe BO KOMIIeTeH-
obyuaromuxcs, B . u. KCP | cpencTBo | yacoB LU
Tema 1. TeopeTuueckue YK-1.1
OCHOBBI Heopranuueckoro | IlpopaboTka yuebHoOM YK-1.3
CHHTe3a. JIUTepaTypkl, JIeKLUH. [, PK 4 OIlK-2.1
[TogroroBka fokiaza. OIlIK-4.1
OIlK-4.2
Tema 2. OCHOBHbIE YK-1.1
MeTO/IbI HeOPraHUUeCKOTo . YK-1.3
e (et vl vo | 4| ol
’ OIlIK-4.1
OI1K-4.2
Tema 3. KuHeTuka YK-1.1
XUMUUECKUX peakijiii B ITpopaboTka yueGHOM YK-1.3
rasoBoii dase. JIUTePaTyphbl, TeKLAN. O, PK 4 OIlK-2.1
[TogroroBka fok/aza. OIlIK-4.1
OITK-4.2
Tema 4. TBepaodasHbie YK-1.1
TMIPOLIeCChI. [TpopaboTka yue6Hoi1 YK-1.3
JIUTePaTypbl, TEKLWMN. O, PK 4 OIlK-2.1
IToaroToBka goKnaja. OIIK-4.1
OI1K-4.2
YK-1.1
Tema 5. Meto/bl cvHTe3a o YK-1.3
mepopa eptona el | ok | 4| ona
MaTepuasoB. ’ OIIK-4.1
OIIK-4.2
Tema 6. MeTonpI YK-1.1
ucciaenoBanust TBepAbix | IIpopaboTka yuebHOM YK-1.3
Ten JIUTePaTypbl, TeKLWN. [, PK 4 OIlK-2.1
ITogroroBka fokiaza. OIlIK-4.1
OI1K-4.2
Tema 7. Meto/pbl YK-1.1
cuHTe3a 6e3BOIHBIX [TpopaboTka yuebHO# YK-1.3
HeopraHuyeckKux JIUTepaTyphl, JTeKL1H. O, PK 4 OIIK-2.1
CoeIiHeHHIA.. IToaroroBka Aok/aaja. OIIK-4.1
OI1K-4.2
Tema 8. CuHTE3 NPOCTHIX YK-1.1
BELLECTB, OKCMAOB, . YK-1.3
ranorenuaos, rapnaos, | [IPOPaboTKa yueGHoi YO,PK | 6 OIK-2.1
rTMAPOKCUAOB, KACIOT, /ITEPATYPBL, EKLIH OIIK-4.1
conen. OIlK-4.2
Tema 9. [penapatveHble | ITpopaboTKa yuebHOM YK-1.1
MeTOoAbl B XMMWUK JIUTEPaTyphbl, TeKLN. O, PK 6 YK-1.3
KOOPANHALMOHHbIX ITogroroBka foksaza. OIlK-2.1
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COeAVNHEHUN. OIIK-4.1

OITK-4.2
Bcero uacoB Bo 2 cemectpe: 40
4.5 JIabopaTopHbIe padoThI — He TIPeJyCMOTPeHbI y4eOHbIM IJIaHOM
4.6 ITpakTHyecKue 3aHATHS (CeMHHApPbI)
Ne No KomuectBo
HanMmeHOBaHMe TIPaKTHUECKOTO 3aHSATHS
/m | paspena YacoB
L. L TeopeTuueckyie OCHOBbI HEOPraHMUeCKOTo CUHTe3a. 1
2, 2 OCHOBHbBIE MeTO/Ibl HEOPTaHUYECKOTO CUHTe3a 1
3. 3 KuHeTrKa XMMUUeCKUX peaklivii B ra3oBou ¢ase. 2
4. 4. TeepaodasHbIe TPOLIeCCHI. 2
5. 5 MeTto/ib1 cuHTe3a TBep10(a3HbIX MaTepHAJIOB. 2
6. 6 MeTo/ibI MCC/IeZIOBaHUS TBEP/IBIX TeJ 2
7. 7 MeTo/ibl cHTe3a 6e3BOIHBIX HEOPTAaHUUECKUX COeTUHEHUH 2
8. 8. CHHTe3 MPOCTHIX BEIeCTB, OKCU/IOB, TaJIOTeHU/IOB, 2
TUJIPUJIOB, TUPOKCH/IOB, KMCJIOT, COJIeH.
9. 9 HpenapaTH§HLIe METOZbl B XUMHU KOOPIWHAIIMOHHBIX 9
COeIMHEeHUM.
Bcero: 16

4.7 KypcoBoii npoeKT (KypcoBas padoTa) — He MpelyCMOTPeH yueOHbIM IJIaHOM

5. IlepeuyeHb y4eOHO-METOAUUYECKOrO0 oOOecrmeyeHHs [/isi CAMOCTOATE/TBHONH PaboThI
00y4JaroIMXCs Mo AUCHUILUTHHE (MOAYJII0)

1.I'nnesnu M.U., [Tokposckuit .M. Xumus tBepgoro tena. MuHck, 1985.

2.ITyn. Y, OysHc ®. HanotexHonoruu. M.: TexHocdepa, 2004.

3.xoHcoH [1. TepMoarHaMuyecKre acrieKTbl HeOpraHuueckou xumuu. M.: Mup, 1985.

4.Bect A. Xumus tBepgoro tena. T. 1,2. M.: Mup, 1988.

5.®ucryss B.U. ®usuka u xumus tBepgoro tena. 1.1,2. M.: Merannyprus, 1995.
6.Knaccudukariysi Xumruueckux peakLydii 1 HEKOTOpPbIe UX OCHOBHbIE TUIIBI: yueOHoe rocobue. /
N.K. I'apkymnH u gp. Camapa: Camap. roc. Texs. yu-1, 2010. 162 c.

7. PyKOBOZCTBO 110 HEOPraHM4YecKoMy CUHTe3y / 1iog pen. I'. bpayapa, nep. ¢ Hem. M. 1985-86. T.
1-6

6.3. [leprogrueckue U3naHus

Bectauk MI'Y - JIunjensunonHsbii gorosop Ne 157 — IT ot 01.08.2018

Hayka u Texnuka B Poccuu JIutjeH3uonHbi gorosop Ne 157 — IT ot 01.08.2018

6. @OoHJ OIEHOYHBIX CPeACTB /I TNPpPOBeJAeHHsA arTecTalid o0y4amwIuxcsa 1o
JUCIUIIIMHE (MO/YJII0)
[TpegycMoOTpeHs! ciefiytoLye BU/ibl KOHTPOJIS KaueCTBa OCBO@HUS] KOHKPETHOW JUCLIUIUIMHBL:
- TeKyILIMA KOHTPOJIb YCIIeBaeMOCTH
- IPOME)XXyTOYHasi aTTecTalysi 00yuaroluXcs 10 AUCLUIIMHE
@oH[| OLIEHOYHBIX CPe/ICTB /ISt IPOBeZIeHUs] TPOMEXXYTOUHOM aTTeCTaly 00yUaroLXcs TI0
JUCLUIIMHE 0OpMJ/IeH B IPUIOXKEHUH K paboueii mporpaMme JUCLUTIMHBL.
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TunoBble KOHTPO/IbHBIE 33/JaHUs WM MHbIE MaTepHasibl, He00X0AMMBIe /sl OLleHKH 3HAHWH,
yMeHHH, HABbIKOB M (M/IH) ONbITa AeATe/IbHOCTH B MpoIjecce TeKYyI|ero KOHTPOoJisi

1.BnusiHve pa3nuuHbIX (aKTOPOB Ha XMMHUUYeCKOe paBHOBeCHe.

2.BnvsiHve TemniepaTypbl Ha CKOPOCTh XMUMUYECKOW peakLvy.

3.DKCIepuMeHTa/IbHasA TeXHUKa HeOpraHuueCcKoro CUHTesa.

4.Kpucrasanus. IIpoBesieHre KpyUcTaamsaLyu.

5. Bosroska.

6.Xpomarorpaduueckuii U SKCTPAKL[MOHHBIN MeTOJbl OUMCTKHU U

pas/iesieHus1 HeOpraHMYeCKHX BeLeCTB.

7.Peakiyu B Ta3oBoii ¢da3ze. Oco6eHHOCTH NPOBeZieHUsI peakijyii B Ta30Bo dase.

8.TBepaodasHble METO/bI CUHTe3a.

9.MertanioTepMrUyecKre MeTOAbl CUHTe3a MeTaslyIOB ¥ HeMeTasl/IOB.

10.MetozbI cuHTe3a 6e3BOIHBIX HEOPTAHUUECKUX COeIMHEHHN

11.06e3Bok1BaHKe KPUCTA/IJIOTU/]PATOB.

12.IIpoBejeHye CUHTE30B HEOPraHUUECKUX IIperapaToB B OPraHU4eCKux pacTBOPUTEIIAX.

13.IlosyueHue NpOCTBHIX BeLeCTB, OKCUZOB, FajloreHu/j0B, THAPUI0B, TUAPOKCHU/IOB,KUCIIOT,
COJIeN.

14. CriocoObl TO/ly4eHUsI OKCHU/IOB, Ta/IOT€HUZIOB, THUAPWUJOB METa/I/IOB M HEMeTaJl/ioB.
15.Crioco0b! 1osTyueHust THIPOKCHZIOB, 6@CKHUCTIOPOIHBIX U KUCTIOPO/COIePrKaIIUX

KUCJIOT Y UX COJIeH.

16.0cobeHHOCTH TIpeTIapaTUBHBIX METO/IOB B XUMHUM KOOP/WHAIIMOHHBIX COeTUHEHHUH.

17.[1BOiHBIE CONMU U KOMILJIEKCHbBIE COeJUHEHUSI.

18.KoHCTaHTBI yCTOMUMBOCTU KOMILJIEKCHBIX COeJUHEHUN.

19.ITonyueHue ruipoOKCo-, LIaHO-, alliJOKOMIIEKCOB, aMMHAKaTOB

Bomnpocs! K K0/I/IOKBUYMY

1.BnusiHMe pa3nuuHbIX ()aKTOPOB Ha XMMHUYECKOe paBHOBECHE.
2.BnvsiHre TemniepaTyphl Ha CKOPOCTb XMUMUYECKOW peakLvy.
3.OKCIlepuMeHTa/IbHasl TeXHUKa HeOpraHnyeCcKoro CUHTe3a.
4.Kpucrammsanus. IIposeseHre KpUcTaausaLyy.

5. Bosroxka.

6.Xpomarorpaguueckuii U 3KCTPaKL{MOHHBIA METO/Ibl OUUCTKU U
pasziesieHus1 HeOpraHu4yeCKrx BelecTB.

O06pas3el; buiera Ha 3K3aMeH

MUWHUCTEPCTBO HAYKU 1 BBICHIEI'O OBPA3OBAHUA
POCCUMCKOM ®EJEPAIIN
OI'bOY BO «YeueHckuii rocyfapcTBeHHbI yHUBepcuTeT UM. A.A. KazibipoBa»

buonoro-xumryeckuii ¢axkybTeT
Kadempa «Xumusi»
04.03.01 «Xumus»

YuebHast AucLUIIMHA « XUMHUsL QYHKLIMOHATIBHBIX HEOPraHUUeCKHUX MaTeprasioB»
YTBep)K/ieH Ha 3acefiaHuu Kadeapsl oT 3 ceHTsI0psi 2023 1., ipoTokos Nel

OK3AMEHAIIMOHHBIN BUJIET Nel

1. BnusHue pa3nuuHbIX ()aKTOPOB Ha XMMUUECKOe PaBHOBECHe.
2. Okcu/iHbIe MaTepuabl [/1s1 TOIVIMBHBIX 3/1IEMEHTOB.
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3. Mertoppl cuHTe3a 6€3BO/IHBIX HEOPTaHUYECKUX COeIMHEHUMA

Jranbl (H)OPMUPOBAHUA U OLIeHUBAaHHUS KOMIEeTeHIUH

Ne
n/n

KoHTpompyembie pa3je/ibl (TeMbI)
AVICHMTLTMHBI

Ko KomnereHiyu
(wu ee yacTu)

HaumeHoBaHue
OLIEHOYHOI'0
CpeAcTBa

TeopeTrueckre OCHOBBI
HeOpraHuyecKoro CUHTe3a.

YK-1.1
YK-1.3
OIlK-2.1
OIIK-2.2
OIlK-4.1
OIIK-4.2

JIP, YO, PK

OCHOBHBIe MeTO/[bl HEOPraHN4eCKoro
CHHTEe3a

YK-1.1
YK-1.3
OIIK-2.1
OIIK-2.2
OIIK-4.1
OIIK-4.2

JIP, YO, PK

KuHeTnKa XMMUYeCKUX peakivii B
ra3oBoii (pase.

YK-1.1
YK-1.3
OIIK-2.1
OIIK-2.2
OIIK-4.1
OIIK-4.2

JIP, YO, PK

TBepodasHble poLecchl.

YK-1.1
YK-1.3
OIIK-2.1
OIIK-2.2
OIIK-4.1
OIIK-4.2

JIP, YO, PK

MeTo/ib1 cHTe3a TBep0(a3HbIX
MaTepHasoB.

YK-1.1
YK-1.3
OIIK-2.1
OIIK-2.2
OIIK-4.1
OIIK-4.2

JIP, YO, PK

MeToAbl UcCe0BaHUs TBEPABIX TeJl

YK-1.1
YK-1.3
OIIK-2.1
OIIK-2.2
OIIK-4.1
OIIK-4.2

JIP, YO, PK

MeTo/ibI cUHTe3a Oe3BOTHBIX
HeOpraHUUeCKUx CoeZMHeHUH. .

YK-1.1
YK-1.3
OIIK-2.1
OIIK-2.2
OIIK-4.1
OIIK-4.2

JIP, YO, PK

CUWHTE3 NpPOCThIX BELLECTB, OKCUIOB,
ranoreHnaoB, rmapvaos,

YK-1.1
YK-1.3

JIP, YO, PK
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rTMAPOKCUAOB, KUCIOT, COMNEN. OIlIK-2.1
OIIK-2.2
OIIK-4.1
OIIK-4.2
[NpenapaTuBHbIE METOALI B XUMUK YK-1.1

KOOPAMHALMUOHHbBIX COEANHEHUHN. YK-1.3

OIIK-2.1
OIIK-2.2
OIIK-4.1
OIIK-4.2

JIP, YO, PK

ITTkana U KpUTEePUH OL[eHUBAHUS MHUCbMEHHBIX H TBOPYEeCKHX paboT

Bamisl Kpurtepun

[nybokoe ¥  TMPOYHOEe YCBOEHWE TMPOrpaMMHOrO  MaTepwana. IlosHble,
roc/efoBaTe/ibHble, TpPaMOTHble W JIOTUUECKW M3/laraeMble  OTBeTbl  MPU
5 BUJIOM3MeHeHnH 3aziaHusi. CBOOOZHO CIIpPaB/sieTCsl C TOCTaBJEHHBIMU 3ajlauyaMy,
MO)KeT  OOOCHOBaTb  TIPUHSITBIE  peIIeHus,  JeMOHCTPUpPYeT  BJajieHue
Pa3HOCTOPOHHUMMU HABbIKAMH M TTPYUEMaMHU BBITIOJTHEHUS IIPAKTUUECKUX PaboT.
3HaHWe TMPOrpaMMHOIO MaTepHuasia, TPAMOTHOe W3/I0KeHHe, 0e3 CyIeCTBeHHBIX
4 HeTOYHOCTel B OTBETe Ha BOIPOC, MPaBUIbHOE NPUMeHeHre TeOpeTUUeCKUX 3HaHUM,
BJIa/IeHHe HeoOXOAMMBbIMU HaBbIKaMU TPH BBITIOJTHEHHWH MPAKTHUECKUX 3a/1au.
[JeMOHCTpUpyeT yCBOeHHWe OCHOBHOIO Marepuasna, IIpU OTBeTe [OIyCKarTCs
3 HETOUHOCTH, TIPU OTBeTe HeJOCTaTOUHO TpaBWIbHbIe (POPMYJIHMPOBKH, HapyllleHHe
10CJ/Ie/OBaTe/IbHOCTU B U3/I0’KeHWH IIPOrPpaMMHOI0 MaTepuasna, 3aTpyJHeHUs B
BBITIOJTHEHUM NPAKTUYECKUX 3ajaHUM.

Cnaboe 3HaHMe TMPOTPaMMHOTO MaTepuasa, TMPH OTBeTe BO3HUKAIOT OIIMOKH,
3aTpy/IHEHUS TIPH BbITIOJTHEHUH MPAKTUUECKUX PadoT.

0 He Ob1/10 TIOTBITKY BBITIOJIHUTD 3a/JaHHE.

2-1

IIIkana ¥ KpUTepUM OLeHNBAHMs TeCTOBBIX 3aJaHUM

Ouenka KpuTtepun
«OTAMYHO» 3azsanue BbInoHeHo Ha 91 - 100%
«Xoporio» 3azanue BbiroaHeHo Ha 81 - 90%

«Y IOBJIETBOPUTETLHO» 3aziaHue BbINo/HeHo Ha 51 - 80%
«HeyposnersopurenbHo | 3afaHue BbINosiHeHO Ha 10 - 50%
»

7. Oco0eHHOCTH peaM3alUM JUCHHUIUVIMHBI J/Isi MHBAJIMJ0B W JIML C OrPaHUYEeHHBIMH
BO3MO)XHOCTAMM 3/|J0POBbS

[Mpu oOyueHWM /I C OTPAHUYEHHBIMH BO3MOKHOCTSIMHM 3/I0POBbSl YUMTBHIBAIOTCS WX
WH/IMBUya/lbHbIe TIcuXodu3nueckrue ocobeHHocTH. OOyUueHre WHBA/IUIOB OCYIIIeCTBIISETCS TaK)Ke
B COOTBETCTBHM C UHIUBUyabHOW TTPOrPaMMOM peabuIuTariiy UHBauzAa (TIpyH HaTMUHK).

Jns auy ¢ HapyweHueM cayxa BO3MOXKHO TIpe/loCTaBjeHHe yueOHOW WHGOpMalMu B
BU3yanbHON opme (KpaTKUi KOHCTIEKT JIeKI[Wi; TeKCThI 3aZlaHUi, HareuaTaHHble yBeJIUuYeHHbIM
mpuQpTOM), Ha ayJUTOPHBIX 3aHSATHSX JIOMYCKAeTCs TIPUCYTCTBHE aCCUCTEeHTa, a Takke
CYpPAOIEePeBOJUUKOB U TUGIOCYpPAOTIePeBOAUMKOB. TeKyIMii  KOHTPO/Jb  yCTeBaeMOCTH
OCYLI[eCTB/ISIETCS B THUChbMEHHOW ¢opme: 0O0yuaromuiicsi MUCHBMEHHO OTBeYaeT Ha BOTMPOCHI,
MMCBbMEHHO BBITIONHSET TIpakTUUeckue 3afaHus. [loknag (pedepar) Takke MOXKeT ObITh
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Tpe/iCTaB/ieH B MMCbMEHHOM (hopme, TIPH 3TOM TpeOOBaHUS K COJieP>KaHUI0 OCTAIOTCSI TEMU JKe, a
TpeGOBaHUsI K KaueCTBY M3/I0’KeHUs] MaTepuasa (TOHSTHOCThb, KaUueCTBO peuM, B3auMO/IefiCTBUe C
ayAuTopuell W T. [.) 3aMEHSIOTCS Ha COOTBETCTBYHOIMe TpeOOBaHUs, TNpeAbsBIsIeMble K
NMUCbMEHHBIM paboTaM (KauecTBO o(QopM/eHHsi TeKCTa M CMMCKa JIUTepaTypbl, TPaMOTHOCTS,
Ha/lMuMe WUIIOCTPALMOHHBIX MaTepuasioB U T.A.). IIpomexyrouHas aTrecrayus [as /ML C
HapyLLeHUsIMU CTyXa MPOBOJIUTCS B TUCbMEHHOU (popMe, TIPH 3TOM UCTIOb3YIOTCS 00I11ie KpUTepUU
orjeHHBaHMs. [1py HEOOXOAMMOCTH BpeMsi TIOATOTOBKY K OTBETY MOJKeT OBbITh YBeTNUeHO.

Jns auy ¢ HapyweHuem 3peHus JI0IyCKaeTcs ayivanbHoe MpefiocTaBieHre HH(opMaLyy, a
TaK)ke UCI0/b30BaHKe Ha ay/IUTOPHBIX 3aHATUSAX 3BYKO3aMMChIBAOIINUX YCTPOUCTB (JUKTO(POHOB U
T.A.). JlomyckaeTcs mNpUCYTCTBMEe Ha 3aHATUSIX acCUCTeHTa (TOMOLHMKA), OKa3bIBaoLLero
oOyuvaromymcs HeoOXOJUMYI0 TeXHUUYEeCKyH0 TIOMOIIb. TeKymuii KOHTPOJb YCIeBaeMOCTU
OCylIllecTB/IsIeTCsl B yCTHOM (opme. IIpu mpoBefjeHUM NMPOMEXYTOUHOM aTTecTaliy AJisl JIUL C
HapyIlIeHHeM 3peHHs TeCTUPOBaHHe MOKeT ObITh 3aMeHeHO Ha yCTHOe cobece/ioBaHKe 110 BOITPOCaM.
Jns auy ¢ oepaHuveHHbIMU 803MOHXCHOCMAMU 300POBbSl, UMEIOWUX HAPYWeHUS! ONOPHO-
dsuzame/ibHO20 annapamad, Ha ayJUTOPHBIX 3aHATUSIX, & TAK)Ke TIPU MPOBeJeHUH TPoLieyp
TEeKYI1[er0 KOHTPOJIsI yCI1eBaeMOCTH 1 TIPOMEe)KYTOUHOM aTTeCTalldy MOTYT OBbITh TIpeoCTaB/ieHbl
HeoOX0/IMMbIe TEXHHUUECKHe CPe/[CTBa (TIepCOHAbHBIN KOMIIBIOTED, HOYTOYK WIH IPYTOH rafiKeT);
JIOIyCKaeTcsi MPUCYTCTBHUE aCCUCTeHTa (aCCUCTEHTOB), OKa3bIBaroILlero 00yuarouumMcst
HeoOXO0AMMYI0 TeEXHUUYECKYTO ITOMOLb (3aHATh pabouee MecTo, Tiepe/JBUraThCs 110 ayIUTOPHH,
TIPOUMTATh 3aJjaHue, 0OPMUTh OTBET, 00IL[AaThCS C TIPeroJjaBaTesieM).

8. IlepeueHb OCHOBHOM U AOMO/THUTE/ILHOU y4eOHOM TUTEpaTypPhl, HEOOX0UMOM /It
0CBOEHMS JUCIMII/IUHBI (MO/y /1)
8.1 OcHoBHas uTeparypa

1. A.Bect. Xumus TBeporo teia. M.: Mup, 1988. T. 1,2.

2. A.B.Kuotbko, N.A.TpecusikoB, FO./1. TpeTbsikoB. XvMUs TBEPZOrO Teja. M.
N3parensckuii neHTp «Akagemusi», 2006.

3. Tpetbsakos FO.[., Jleric X. X¥MUS U TEXHOJIOTMA TBEPAO(a3HbIX MaTepuanos. M.: MI'Y,
1985.

4. ®ucryns B.. ®usrka v XUMUs TBepZAOro Teia, M.: Metayprusi, 1995.
T. 1,2.

5. Topemuk C.C., [TameBckuii M.SI. MartepranoBe/ieHue T0JyTPOBOJHUKOB U JU3/IeKTPHKOB.
M.: Metamnyprus, 1988.

6. ®ucryns B.M. HoBble marepuanbl. CocTosiHEE, TIPO0/IEMBI, MepcreKThBbl. M.: MUCHUC,
1995.

7. U.H.P.Pao, [Dx.I'omonakpumiHad. HoBble HampapjieHWss B XUMHM TBEPAOro Teja.
HoBocubupck: Hayka, 1990.

8.2 lonosiHuTe /ILHAA IMTEpaTypa

1. JI. Ban @nek. TeopeTrueckoe U NpUK/IaJHOe MaTepyuanoBeseHue. M.:
Atomusaar, 1975.

2. TpetwsixoB FO.[I. TBeppodasuble peakiyu. M.: Xumus, 1978.

3. Ix.b.I'yneHad. MarHetv3m u XxuMuueckas CBsi3b, M.: Metannyprusi, 1968.

4. XuMHs HOBBIX MaTepuasioB. TemaTnueckui Boinyck. KypHan BXO um.
O.N.Menpeneesa, T. 36, N6, 1991

5. K.Okapgzaku. [Tocobue 1o 371eKTpoTexHUYeCKUM MaTepraiaM. M.: Dueprus, 1979.

6. Ykuwe E.A., bykyn H.W. TBepable snektponutel. M.: Hayka, 1977.

7. JleBuH Bb.E., TpetbsixoB FO./1., JleTtok JI.M. ®U3HKO-XUMHUUYECKUE OCHOBBI I10J/yYeHNs,

CBOMCTB U TipuMeHeHus1 peppuToB. M.: Metannyprus, 1979.
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8. TexHoJjorus npousBoOACTBa MaTepraaoB MarHUTO31eKTpoHUKU. Ilozg pex. JI.M.JIeTroka.
M.: Metamnyprus, 1994.

9. YepHos A.A., I'uBaprusos E.I., bargacapos X.C., Ky3neros B.A., lembsaner JI.H.,
Jlo6aueB A.H. CoBpemeHHast Kpuctasnorpadus. T.3.

O6pa3oBanue kpucrannoB. M.: Hayka, 1980.

10. IIBetikun T'.I1., T'ybanoB B.A., ®otuer A.A., bazyes I'.B., EpmokumoB A.A.
OneKTpOHHasi CTPYKTypa M (U3MKO-XMMHUUECKHe CBOWCTBA BbICOKOTEMIIEPaTYPHbIX
CBepxXnpoBoAHUKOB. M.: Hayka, 1990.

11.  A.¥Ysmic. CTpyKTypHas HeopraHudeckas xumus, M.: Mup, 1987. T.1, rin.4-6.

9. [TepeueHb pecypcoB UH()OPMALIIOHHO-TE/IEKOMMYHHKAI[HOHHOM CeTH
”AntepHer” (Aajiee - cerb “"VIHTepHeT”), HEOOX0JUMBIX /I/Isl 0CBOCHHUA JUCHUIITHHBI

OBC IPRbooks

Cuctrema 'APAHT: 5/1eKTpOHHBIN MepuoANUeCcKUi CITPAaBOUHUK [ DN1eKTPOHHBIN pecypc].
KoncynbranT [1110C: CripaBovHO - MOMCKOBast cUcTeMa [ D/1eKTPOHHBIN pecypc]. —

OOOQO HayuHas 31ekTpoHHasi bubsmoreka. IHTerpupoBaHHbIN HayuHbIA MHPOPMALMOHHBIN
TIOpPTas B POCCUICKOM 30He ceTy IHTepHeT, BK/IIOUaroIIuii 06a3bl JaHHBIX HaYYHBIX U3JaHUN
U CepBUCHI i1 WHGOPMALMOHHOTO o0ecrieyeHHsi HayKM U BbICILIETO 00pa30BaHUS.
http://elibrary.ru/

5. WudopmaiumonHasi cuctema «EquHOoe OKHO JocTyra K oOpa3oBaTe/bHbIM pecypcam»
(http://window.edu.ru/).

b=

9.1 CocTaB nMporpaMMHOro odecreyeHust

1. EpuHas sneKTpoHHasi obpa3oBaresbHasi cucreMa U-complex
AHxTUIIIArMaT
OnepaimonHasi cuctemMa Windows
KommbroTepHasi mporpamma st xuMukoB AcidBasel.ab
KomnerorepHas nporpamma A1 xumukoB ChemlLab

kW

10. MeTouueckue yKa3aHus J/isi 00y4aroIuXcsi 0 0CBOEHUIO JUCIIUIITHHBI

TeopeTnueckue 3HaHUS, TIOJyUeHHbIe U3 Kypca JIeKL1i, 3aKPeIUIIOTCS Ha MPaKTUYeCKUX
3aHsATUsX. [IpakTUUecKre 3aHSTHS POBOASTCS B CIelMaaIbHO 000pyI0BaHHBIX labopaTopusix (3-
18, 3-30 «JlabopaTopusi TePMUUYECKOTO aHaaM3a», C TPUMEHeHHeM HeOOXOJMMbIX CpeZiCTB
o0yueHust (ylabopaTopHOTro 060pyA0BaHMsI, 00pa3L{0B, HOPMATHUBHBIX U TEXHUUECKUX JOKYMEHTOB
U T.IL.).

[Ipy BBITIOJTHEHWM TIPAKTUUECKUX pPabOT TPOBOJATCS: TOJATOTOBKA 00ODY/JOBaHUS U
npubopoB K paboTe, u3yuyeHHe MeTOAUKU pabOThI, BOCIIPOM3BeJieHHWEe H3ydaeMoro siB/IeHMUS,
M3MepeHue BeJIMUMH, OTpeZie/ieHre COOTBETCTBYIOIIMX XapaKTePUCTHK U TIoKa3aresei, 06paboTka
JAHHBIX W WX aHanu3, 00001eHre pe3ynbTaToB. B Xo/e mpoBeJieHus1 paboT MCIO/B3YIOTCS TUIaH
paboThI ¥ TabJUL[GI 15 3arvcelt HabmomeHuid. [1py BeIoTHeHUH 1abopaTOpHOM PabOThI CTYZEHT
BezieT pabourie 3armucy pe3y/IbTaToOB U3MepeHUH (UCITbITaHui ), 0OPMJISIeT pacyeThl, aHA/TU3UPYeT
MOJyueHHble [JaHHble IyTeM YCTaHOB/IEHUSI MX COOTBETCTBMSI HODMaM W/WIM CpPaBHEHUS C
V3BECTHbIMM B JMTepaType [aHHbIMU W/WIA [AHHBIMU JPYIHMX CTyAeHTOB. OKOHuaTe/bHble
pe3ysbTaThl OGOPMIISIFOTCS B (opMe 3akiodyeHus. B yueOHO- MeTOAWYECKOM TMOCOOWHU IO
nabopaTOPHOMY TIPaKTUKYMY yKa3bIBaeTCs TiepeueHb CpeficTB 00yueHUs], GopMyIUpyeTcs 1ieib
TIPOBE/IEHUS U COJlepKaHKe KaXKIol 1abopaTopHoU paboTel. [1o pe3ynbraTam, Mo/iyueHHBIM TIPU
BBITIOJTHEHUM 71a00PaTOPHBIX paboT, 0opMISIFOT 1ab0paTopHbI oT4eT. OTUeT OLIEHUBAETCS IO
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COZIEP)KAHHIO ~ TeopeTWYeCKOW WH(OpMary, TMpaBUIBHOCTH  00pabOTKM  TOJTyYeHHBIX
SKCIepUMeHTa/bHbIX JaHHBIX U BEDHOCTU MX UHTepHpeTaLiHy.

MeToanueckue yKa3aHus 10 0()opMJIEHHIO 0TUYETA M0 MPAKTHYeCKUM pabdoram.

OdopmieHre oTyeTa BBIMOTHSIETCS B TleuaTHOU ¢opme. B oTueTte 0/KHBI OBITh
TIpUBeZIeHbI: L{eJib PAa00ThI; KPaTKOe W3/I0’KeHHe TeOPeTHUeCKUX OCHOB, METO/IKA IPOBe/IeHus]
paboTbl; 06paboTKa 1 00Cy>KeHHe MOyYeHHBIX Pe3y/TbTaTOB, BHIBO/BI.

Habop TekcTa [jo/pKeH OBbITh CZlesiaH B TeKCTOBOM pefiakTope Microsoft Word asist
Windows /ir060#1 Bepcu.

I[Tpu Habope TeKcTa CyieiyeT BbIAEPKUBATh CJIeyIolHe 00si3aTenbHble TPeOOBaHMS:

1. Orcrymsl cieBa — 30 MM U cripaBa - 10 MM, cBepxy, cHU3Y — 20 MM.

2. IpudT ocHoBHOrO TekcTa - Times New Roman; pa3mep 14 myHKTOB

(xernb), 1,5 uHTeEpBa.

3. AG3alHbIi OTCTYIT paBeH 5 MeYaTHLIM 3HaKaM.

4. HyMepauus cTpaHuL] — BHU3Y.

5. 3arosoBKH, T0/[3aTOIOBKH, PUCYHKH, TabauLIbl, GOPMYJIbI OT/AESIOTCS OT OCHOBHOTO TeKCTa

MeXCTPOUHBIM PaCCTOSTHUEM.
11. IlepeuyeHb HHGOPMAIMOHHBIX TEXHOJIOTHH, MCIO/b3yeMbIX NPH OCYIeCTBIeHUH
o0pa3oBaTeJIbHOTO0 mMpomecca M0 [JUCHUIUIHHe (MOAY/II0), BK/IIOYasi MepeYeHb
MPOrpaMMHOro obecmedeHusi W WHGPOPMAIHOHHBIX CHPABOYHBIX CHCTEM (mpH
Heo0X0JMMOCTH).

EnvHas anekTpoHHast obpa3oBaTesibHast cuctema U-complex

AHTUIIaruaT

Bupeo-nekuuu

DJeKTPOHHbIE YUeOHUKH

OJIeKTPOHHBIE Mpe3eHTaLuu

KowmribroTepHOe TeCcTHpOBaHue

12. MarepuanbHO-TeXHHUYECKas 0a3a, Heo0xouMas /ijisi 0CyIIeCTB/IeHUsI 00pPa30BaTe/IbHOTO

npouecca no JUCHUIUIMHe (MOAYJ/II0).

JIeK1[MOHHBIe 3aHATHUS POBOJATCS B ayJUTOpUM 3-20 JIeKIIMOHHOTO Kopryca (KOpIyc
KamItyca) YeueHCKOro rocyapCTBeHHOro yHruBepcuTera M. A.A.KapIpoBa, OCHaIlleHHOM TakKe
Y Ipe3eHTaliOHHON TeXHUKOM.

[MpakTryeckure pabOTHI IPOBOJATCS B yueOHBIX abopaTopusix Kadeapsl xumuu (3-18, 3-
30), KOTOpbIe OCHAIIleHbI BHITSHKHBIMHU IIKahaMu ¥ OCHOBHBIM JJabopaTOPHBIM 000pY/J0BaHUEM:

0/151 838elUUBAHUS — BeChl TEXHOXUMHUUECKUE U aHAJTUTUYEeCKUe;

01 ¢punbmpoeaHusi — BOPOHKU CTeKJsiHHbIe, (aphopoBbie, KonbObl byH3eHa, HacOChI
KamoBckoro, BakyyMHbIe HAaCOCHI;

0/151 8bICYWUUBAHUS U NPOKAUBAHUS 8eujecmes — SKCUKaTopkl, Yailku [letpu, dhapdhopoBbie
YalllKW, TUTJIM, CIIUPTOBKY, CYIIW/IbHbIe Kadbl, MydenbHble euy;

0151 npueomoeneHuss pacmeopoe — CTaKaHbl, MepHble KOJyiObl, MepHble LWJIUH/DBI,
TIUTIeTKY, HAbOphl apeoMeTpOB;

01 npoeedeHusl pA3/UYHbIX ONbIMO8 NO NOAYYEHUIO BeUjecms U BblS6NeHUI0 UX
XUMUYECKUX c80liCme — CTeK/ITHHbIe TIPOOMPKY, CTaKaHbI, KOOI M PeTOPTHI; KOyIObI Bropiia;

BOPOHKWU Karle/ibHble, CK/ISTHKU [Ipekcerisi, TUIIEHKO U IpyrHie NMPOMbIBHbIE CK/ISTHKU;

(apgopoBble yalllK¥, CTakaHbl, TUIJIM, CTYNKW C IleCTMKamu; anmnaparbl Kwrma,
ra3oMeTphbl, 030HAaTOPbI, KaJIOPUMETPbI, TEPMOMETDHI, KOJIOOHarpeBaTe/iy;

BO/IsTHBIE, MAC/ISTHBbIE U TlecuaHble OaHwM;

XONOAUTBHUKY JInOMxa, BO3AYIIHbIE XOJIOAUIbHUKA, KPUCTA/UTU3aTOPbI; TIPUOODHI /ISt
HaO/IFOIEHUsT  3JIeKTPOTPOBOAHOCTH, /I/IT  37IeKTPOJIM3a; TrajlbBaHUUYEeCKWe  3JIEMEHTHI;
BOJITMETPBI, TEPMOTIapkI, JIAO0paTOpHBIE aBTOTPAaHCHOPMATOPHI;
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repeMeIrBarolliee yCTPONCTBO, LieHTpUdyra, KoboHarpeBaTesy;

CTOJIbI TabopaTOPHbIE U TIPUCTEHHBIE C TTO/IBE/IEHHBIMHU - BOJIOW U ITepeMeHHbIM TOKOM 220 B;
XUMUYeCKHe IKadbl /1711 XpaHeHHsI: peaKTUBOB; TIOCY/IbI; TTPUOOPOB; Xa/IaTOB, BEPXHEH OZIeXK/Ibl,
BBITsDKHBIE 11Ka(bl, Habop apeoMeTpoB, KasopuMmeTp, pH-mMeTp, criekTpodoTomeTp,
¢doTokooprMeTp, 1Tab0paTOPHBIN MUKPOCKOTI.
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10.

11.

12.

Copepxanue

CTp.
Lenu 1 3aauM OCBOEHUS AUCLUTLIVHBI 4
[TepeueHb TJIAHUPYEMBIX Pe3y/IbTaTOB 00yUEHHS 10 JUCLIUTIINHE

(MoAy/t0), COOTHEeCEHHBIX C MJIaHUPYeMbIMU pPe3yJibTaTaMU OCBOEHUS
oOpa3oBaTe/IbHOM MPOrpaMMBI 4

MecTto aucturiuHbl (Mofyisi) B ctpykType OITOIT 5
Copep>kaHue JUCLUIUIMHEBI (MO /Is1), CTDYKTYPUPOBaHHOE 10 TeMaM

(pa3zmenam) c ykazaHueM OTBeZleHHOTO Ha HUX KOJIMYeCcTBa

aKa/[eMUYeCKHUX YaCOB U BUJOB YUeOHBIX 3aHSTHM 5
[TepeueHb yueOGHO-MeTOAMUECKOTO 0OeCTIeueHHsI i CAaMOCTOSITe/TbHOM

paboThI 00YUArOIUXCS 110 AVCLUIIHE (MOJYITIO) 10
@DOH/1 OLIEHOUHBIX CPe/CTB /I POBeJeHuUs IPOMEXXYTOUHOM aTTeCcTaluu
00yuaroluXcs 10 AUCLUTUTUHE (MOJYJTI0) 11
OcobeHHOCTH peany3alid JUCLUTUIMHBI I WHBAJWAOB W JIML[ C
OrpaHUYeHHBIMHA BO3MOXXHOCTSIMH 37J0POBbSI 13
[TepeueHb OCHOBHO¥ U [OTIOJTHUTETLHOW yUeOHOM TUTepaTyphl,

HeoO6X0IUMOM /1J1s1 OCBOEHHSI AUCLIUTIMHBI (MO/YIs1) 14
[TepeueHb pecypcoB MHGOPMAL[MOHHO-TE/IEKOMMYHHUKALIMOHHOW CeTH

"NHTepHeT", He0OXOJUMBIX /IJIsi OCBOEHUS AUCLIUTITMHBI (MOZYJIs) 14
Metoauueckuie yKa3aHUs it 00yUaroIIUXCsl TI0 OCBOEHUIO JUCLIATITUHBI

(Mopys) 15

[TepeueHb MHGOPMAL[MOHHBIX TEXHOIOTUM, UCIO/Ib3yeMbIX TPU

OCyIIIeCTB/IEHMH 00pa30BaTe/TbHOTO MPOLiecca o AUCHUATUIMHE (MOAYJIIO),

BKJTIOYast TlepeyeHb NPOrpaMMHOTr0 obecrieueHust 1 MHPOPMALMOHHBIX

CIPABOYHBIX CUCTEM (TIpH HEOOXOJMMOCTH) 15
OmnucaHue MaTepyabHO-TEXHUUECKOU 0a3bl, HeOOXOUMOM /1/1sT

OCyIIIeCTB/IeHHUs 00pa30BaTe/IbHOTO MPOIiecca Mo AUCHUIIIAHE (MOAYJIIO) 16



1. Ilesu ¥ 3apa4¥ 0CBOEHMS AUCLHMILIUHBI
e ocBOeHUsA AMCLUIIUHBI:
— MO3HAKOMUTH CTY/IEHTOB C XMMUUeCKUMH TIPOL[eCcCcamMu, NMPOTeKarIlMU B aTMocdepe.

3ajaud 0CBOEHMS AUCHUIUIHHBI:

— IaTh 6a30BbIe MIOHATHS, XapAKTEPHU3YIOII[e COCTOSTHAE, B3aUMOZIECTBHE U YBOJTFOIUIO
OCHOBHBIX OMOT@OXUMHUUCKUX LIUK/IOB B YCIOBUSIX (DYHKIIMOHUPOBAHKS CUCTEMbI 3eMJIst —

aTMocdepa - COlTHeuHoe U3/ly4YeHHe;

- OXapaKTepu30BaTb OCHOBHbIE KaHaJlbl MPOLIECCOB BBO/ZA U BbIBO/IA BEILECTB U3 aTMOCQEPHI.

2. TlepeueHb IUIAHHPYEMbBIX Pe3y/JbTaTOB O0yYeHHs MO0 JUCHHUIUIAHE (MOJYJIIO),
COOTHECEHHBIX C M/IAHUPYeMbIMH pe3y/IbTaTaMH 0CBOE€HHs 00pa30oBaTe/IbHOI MPOrpaMMbI

I[Tporecc M3yuyeHUs: JUCLIUIIMHBI HarpaB/ieH Ha (POPMUPOBaHKE 3/1EMEHTOB C/IeJYIOLHX
KoMIieTeHLIUM B cooTBeTCTBUM ¢ PI'OC 1o gaHHOMY HaripaB/eHUIO MOATOTOBKU:

. Kateropus
I'pynmna KoMmeTeHIui aTeropus Koj HauMeHOBaHHe
KOMIIeTeHI{Hi
OIIK-2:
Criocoben aHaIM3UPOBATh,
Obenpodeccn HUHTEepIIPeTUPOBATh u 060011aTh
Ob61jernpodeccroHanbHbIe OHAa/IbHbBIE De3yNLTaThl  SKCTIEDUMEHTAIbHBIX M
HaBbIKH PacyeTHO-TeOPeTHUECKUX pabot B
130paHHOM 00/1aCTH XUMUHU W/TA CMEXKHBIX
HayK

B pe3ynbTaTe 0CBOeHUSs JUCHUIIMHBI 00YJarOLIUICS JO/DKEeH:

HaumeHnoBaHue HWHAWKATOPa
KOMIIeTeHLIMK1

OIIK-2.2: ®opmynupyet
3aK/TFOUYeHHs ¥ BLIBO/IBI TIO
pe3y/bTaTaM aHa/iv3a
JIUTePATyPHBIX JJaHHBIX,
COOCTBEHHBIX
9KCTIePUMEHTa/TbHBIX U
pacueTHO-TeOPeTHUECKUX paboT
B 130paHHOI 00/1aCTH XUMUH
WM CMEXKHBIX HayK

3HaThb:

- 3aKOHOMEPHOCTH (PYHKLIMOHHMDOBaHHUsI aTMOC(]ephl, Kak
CUCTEMbI, B KOTOPOU [IeMCTBYIOT OOpaTHBIE CBSI3U MEXY)|
COCTOSIHWEM TIOTOJbl, K/MMara, OOIIel LWpPKyJISALUN
aTMocdepsl, C OJHOW CTOPOHBL, U COJepKaHueM|
€CTeCTBEHHbIX U aHTPOTIOTeHHBIX KOMITOHEHTOB B COCTaBe
aTMoccdhepHoro Bo3zyxa, C pyrou;

- OCHOBHbIE KOHLEMLIMM 3aBUCUMOCTU PaJMallMOHHOTO Y|
LUPKY/ISILIMOHHOTO pe)KrMa aTMoc(epbl OT ee COCTaBa;
- TIPOCTPAHCTBEHHO-BPEeMEeHHbIe 3aKOHOMEPHOCTH
dbopmupoBanus,  GYHKLUOHUDOBAaHUS W Pa3BUTUS
VCTOYHHKOB U CTOKOB aTMOC(EePHBIX KOMIIOHEHTOB;
- CBOMCTBa aTMOC(epHbIX ra30B U a3p030Je, BIUSIOIIUX

Ha KJIMMaTUYeCKYH0 cucTemy, 5KOJIOTUYECKYO
0e30MacHOCTD U 3/I0POBbE Ue/IOBEKa;
YMeth:

- pacCcuuThIBaTh COCTaBJISOIIME OasaHca aTMOCGhEepPHBIX|
ra3oB U a3po30Jieli C yueToM B3auMOZeUCTBUSI aTMOChephbl
C IPyT¥MMH KOMITOHEHTaMH reorpaduueckoi 0060/10UKy;

4



- OLIEHWBaTh CTeleHb BJIUSTHUS aTMOCGHEPHBIX Ta30B U
a3p030J1el Ha COCTOSTHUE K/TMMAaTHUYeCKON CHCTEMBI;
Baaaernb:

- OCHOBaMH TE€OPUM aTMOCGHEPHOM XMUMUHY;

- MeToZaMM O00pabOTKM TEpPBHUYHBIX [JAaHHBIX O
KOHIIEHTPAL[UH aTMOC(HEPHBIX ra30B U a3p030Jiel C yUeToM
KOHKDETHBIX 33/a4;

- MeTOJlJaMU OLIeHKU bajlaHca rpumeceid B aTMocdepe;

- MeToZiaMHd  KOJIMUEeCTBEHHOW  OLIEHKU  B/IUSHUS
aTMOC(epHBbIX Ta30B M a’p030Jiell Ha KIMMaTHYeCKYHo

CUCTEMY.

3. Mecro pucuuiingel B crpykrype OITIOII

HOucuuruivHa «Xumust atMocdepsi» (51.0.11) oTHOCUTCS K AUCLUIIMHAM 0a30BOM YacTH
6moka b1 «ducuunmubel (Mogyau)» OTIIOIT BO mo HampaBnenuto mogrotoBku 04.04.01

«XUMUS».

HaHHBIA KypC 3aK/iajiblBaeT 3HaHUS [JIi HAy4YHO-UCC/Ie[0BaTe/lbCKOM TMPAaKTUKU U

BBITIOJIHEHHUSA  MaruCTepCKHUX ,EI"I/ICCepTaL[I/II‘/JI. HHCL[HH]II/IH& HernocpeCTBEHHO

HeopraHuueckou xuMmuen, pru3nueckor XuMuel v aHaIMTUYeCKON XUMUEeN.

CBsA3dHA

4. Cojiep)xaHue JUCLHMIUIUHBI, CTPYKTYpPHPOBaHHOe 110 TeMaM (pa3je/aM) ¢ yKa3aHHeM
O0TBe/IeHHOI'0 Ha HUX KO/IMYeCTBA aKa/ileMUYeCKUX /M aCTPOHOMHUYECKHX YacoB U BU/I0B

y4eOHBIX 3aHATHI
4.1 CTpyKTypa JUCIHHIINHBI

OO61mast TpyZ0eMKOCTb AUCLUIIIMHBI TI0 JaHHOU (hopMe 00ydeHus cocTaBsieT 4

3aueTHbIX efuHUL] (144 akaZileMUUeCKUX 4acoB)

C

Tpy[0eMKOCTb, 4acOB
dopma paboThl 06yJaromUxcs/Buipl yueOHBIX 3aHATHI CemecTtp Beero
1 2
34 34
KoHTakTHas ayiuTopHasi paboTa 00yUaroIrXcs C MpernoziaBaTesieM:
Jlekyuu (JI) 17 17
IIpakmuueckue 3ausamus (113) 17 17
JTabopamopHble pabombl (JIP)
CamocrosTenbHas pabora ( CPC) 74 74
Kypcosoii npoekt (KIT), KypcoBast pabota (KP)
[oknaz (1)
Accs (D)
Pecdepar (P)
CaMOCTOSITe/IbHOE M3yUYeHHe Pas/iesioB 74 74
Bu/1 ”TOTOBOTO KOHTPOJISI - 9K3aMeH 36 36




4.2 CopeprxaHue pas3/e/ioB JUCLUIIINHBI

Ne
paszaesia

HaumenoBanue
paszesa

Copepxanue pasgena

®dopma
TeKYyLLero
KOHTPOJISI

CTpyKTypa U AMHaMUKa
aTMOC(hephbI

OCHOBHbIE TIOHSITUS], XapaKTepH3yollye
CTPYKTypy aTtMmocdepnl. [laBieHue B
aTMoc(epe ¥ 3aBUCMMOCTb [aBJI€HUSI OT
BLICOTEI, TemriepaTypa B aTmocdepe U
3aBUCHMOCTb TeMmrlepaTypbl OT BbICOTHI.
[ToHsiTHe 0 cyxo-aAriabaTUUecKoM U
BIa)KHO-aJiabaTHYeCKOM

Kosp¢uimenrax.  [lpepcraBnenus o
Tporornayse, CTrapTorays3e, Me3ormayse,
TepMornay3e. BpemeHa mepeHoca BellecTB
M3 CEeBepHOr0 TOJyllapusi B HOKHOE WU
oOpaTHO, Me)XIy BOCTOKOM M 3arajioM,
MeXXZly ~ TIOBeDXHOCTbIO  3eMIM U
TpOIomnay30i, Mexay Tporocdeport u
ctpatochepoii. Berpel B aromcdepe.
OCHOBHBIE nvddepeHianbHbie
yDaBHEHUs, OMNUCHIBAIOLIME TeDPeHOC B

YO, [

doToxuMHYecKue
rpoiiecchl B atMocdepe.

CTpyKTypa COJIHeYHOI'O U3JIyUeHus],
TIOHSITHE O CeYeHUU I0IJIOLeHN ],
KBAHTOBBIH BbIXOZ, (DOTOXHMUYECKOTO
rpoLiecca ¥ ero 3aBUCMMOCTb OT JJIMHbI
BOJIHBI. DBOJIFOLINS SHEPrun
5/IEKTPOHHOT'0 BO30Y>K/|eHHs1 B MOJIEKY/Iax
— MOHATHS KOMOMHAL[MOHHBIX 1
MHTePKOMOMHAL[MOHHBIX [IePeX0/I0B.
KrHeTrKa (P OTOXUMUYECKHX peakLi,
orpe/iesieHVe KUHeTUYeCKHUX [1apaMeTpOB
— KOHCTaHT CKOPOCTeU U SHeprumn
aKTUBALMM B (POTOXUMHUECKUX PeaKLUsX.
doToXMMUYeCKre peakKLUU C yuacTueM

YO, II

MeTaH U yT1eBOJOPO/Ibl
B aTMocepe.

WcTtouHuk® MeTaHa B  aTmocdepe,
eCTeCTBEHHbIE u AHTPOTIOTE€HHBIE.
MexaHu3Mm (OpMHpOBaHUS MeTaHa B
MCTOYHMKAX, oOpa3oBaHHWe MeTaHa B
bosioTax, pUCOBBIX MOJISIX, 03epax. PU3MKo-
XUMUUeCKOe OlMCaHWe  MeXaHWU3MOB
TPaHCIIOpPTa MeTaHa W3 3TUX HCTOYHUKOB:
MoJieKyJisipHasi Aud@y3usi, My3bIPbKOBbIN
TPaHCIIOPT, TPAHCIIOPT 4Yepe3 pacTeHUs.
XUMHUecKkue peaki[ii MeTaHa B aTomMcdepe,
ero KOHLIEHTpallisi W TIPOLIeCChl BBIBOJA.
Pery3nvpoBaHue MOL[HOCTH HCTOYHUKOB
MeTaHa. OTaH, OeH30/7, W30MpeH B
aTromdepe, UX UCTOYHUKH U CTOKH.

vO, I




O30H ¥ ero poJib.

O6pa3oBaHue 030Ha B Tporiocdepe u
ctpatocepe. Lukn YenmeHa. 3aijuTHas
dyHK1Us 030Ha. [IpuMecH, pa3pyiiaroijye
030H. Perynsius noTtoka npumeceii B
aToMcdepy. PpeoHbI U UX 3aMellleHue.
O30HHas JpIpa, ee IPUUKHBI U

Tnacchonmatag

yO, I

Heopranuueckue
OKHCJIbI, KUCJIOTHbIE

OXKIN

O6pa3oBaHre OKHC/IOB Cephl U a30Ta B
aTMocdepe, posib MOJTHUM, PO/Tb OKEaHOB B
MOCTYIIJIEeHUH CePyCO/IeprKalliiX BelecTB.
OkucsieHre B aTMOCdepe cepycozieprKallyux
BeiriectB. OOpa3oBaHue U3 OKUCJIOB KUCJIOT
1 KUCJIOTHBIE BhIMaZieHust. Mepbl 60pbObI C
KUC/IOTHBIMU 10XK/ISIMU.

yO, I

A5p030J1b

/A3po30/b B aTomcdepe: AUCTIePCUOHHBIN U
KOH/IeHCALIMOHHBINA XapaKTep UbX
obpa3oBanus. [ToHsATHE 0 MOZIaxX B
pacrpe/ie/ieHuu 10 pa3mepam,
KOary/si[MOHHAs1, aKKyMYJIILIMOHHAs U
ceMMeHTaLMOHHAast MOZbl. VICTOUHUKU U
CTOKHU a3po3oseil. OCHOBHbIE
nuddepeHLaTbHbIE ypaBHEHUS,
yTpaBJisiioie 00pa3oBaHueM,
TpaHchopMaliielt U BbiaJieHueM
aspo3oJieid. Posib aspo3oiieii B pery/isiLiiu
K/IMara.

YO, I

OYHAA ®OPMA OBYYEHUSA

4.3 Pa3penbl AMCOUILIMHBI, H3yYaeMble BO 2 ceMecTpe

No KosmmyecTBo yacoB
- u AyauTopHast
p:;; auMeHOBaHUe paszie/ioB Beero 16014 CP
A n|m]| Jp
1 CTpyKTypa 1 AMHaMHKa aTMochepbl 18 2 2 14
2 |doToXMMHUUEeCKHe TIPOLecCchl B aTMochepe. 20 4 4 12
3 |MertaH M yrieBoJopojbl B aTMochepe. 20 4 4 12
4  |O30H U ero pob. 16 2 2 12
5 |HeopraHuueckuvie OKUC/Ibl, KUC/IOTHBIE JOXKAU 16 2 2 12
6 |A>spo30/b 18 3 3 12
Hroro: 108+36 17 17 74




4.4 CamocTrosiTesibHasi padoTa CTyAeHTOB

HavmeHoBaHMe TeMbl Buj camocTosiTenbHOM
N OueHouHOe Kon-Bo Koz
JIVCLIMTIJTUHBI WA BHEayIUTOPHOU paboThHI
CpesCTBO 4yacoB | KOMITeTeHLIUU
paszena obyuatoruxcs, B T.u. KCP
CrpykTypa 1 [TpopaboTka
JIMHaMUKa aTMoc(depbl | JEKLMOHHOIO MaTepurarna, vO, 11 14 OITK-2
MO/ArOTOBKA K OIpPOCY.
doToXUMUYECKHEe [TpopaboTka
MPOLIeCCHI B JIeKLIMOHHOI'0 MaTepuarnia, YO, [ 12 OIIK-2
aTMocdepe. TO/ArOTOBKA K OIpPOCY.
MertaH u ITpopaboTka
yIJIeBOZOPO/bI B JIEKLJMOHHOI'0 MaTepuaria, YO, [ 12 OIIK-2
atmocdepe. MO/IFOTOBKA K OMPOCY.
[TpopaboTka
O30H U ero poJib. JIEKLJMOHHOT'0 MaTepuaria, YO, [ 12 OIlK-2
TIOZIFOTOBKA K ONPOCY.
Heopranuyeckue [Tpopaborka
OKHCJIbl, KUCJIOTHBIE IEKMOHHOT0 MaTepuaa, YO, [ 12 OIlIK-2
NOXKIH TIO/ITOTOBKA K OIPOCY.
[TpopaboTka
Aspo3onb JIEKLIMOHHOT'0 MaTepuarnia, YO, I 12 OIlIK-2
MO/IFOTOBKA K OMPOCY.
Bcero uacoB 74
4.5 JTabopaTropHbIe padoThI— He TIpe/lyCMOTPeHbI YUeOHbIM TJIaHOM
4.6 TlpakTuyeckue (ceMHUHapCKHe) 3aHATHUS
Ne Ne Konuuectso
HaumeHoBaHue 1ab0paTOPHOTO 3aHATHS
n/m | paszena YacoB
1 1 CTpyKTypa 1 IMHaMMKa aTMOC(epEI 2
2 2 doToxrMHYecKre MpoLiecchl B atMocdepe. 4
3. 3 MertaH U yrieBoZopoAbl B aTMocgepe. 4
4 4 O30H U €ero posb. 2
5 5 Heopranvueckue OKUC/IbI, KUCJIOTHbIE JOXIU 2
6. 6 A5spo30/1b 3
Bcero: 17

4.7 KypcoBoii npoekT (KypcoBasi paboTa) — He MpeyCMOTPeHbI YueOHbIM T/IaHOM




OYHO-3A0OYHASA ®OPMA OBYYEHUSA

4.1 CTpyKTypa JUCIHUILIMHBI
OO6111ast TPYA0E€MKOCTb AUCLIUIIMHBI 110 JaHHOW popMe 00yueHUs cocTaBsieT 4
3aueTHbIX equHuUll (144 akaleMUUeCKUX YacoB)

Tpy0eMKOCTh, 4aCOB
dopma paboTs! 00yuaromyxcsi/Busibl yueOHBIX 3aHATHI Cemectp Beero
1 2
KoHTaKTHas ayJuTopHasi paboTa 06yYarolMxCcs C MPero/aBaTe/ieM: 34 34
Jlekyuu (JI) 17 17
IIpakmuueckue 3ausamus (113) 17 17
JIabopamopHble pabombl (JIP)
CamocrositenbHast pabora ( CPC) 74 74
Kypcogot#i npoekT (KIT), kypcosas pabora (KP)
Jloknaz (/1)
Acca (D)
Pedepat (P)
CaMOCTOSITe/IbHOE M3yUYeHHe Pas/iesioB 74 74
By UTOrOBOro KOHTPOJIA - K3aMeH 36 36
4.3 Pa3pe/nbl JUCHUILIMHBL, M3yyaeMble BO 2 cemecTpe
KosuectBo yacos
Ne
AypurtopHas
pas- HaumeHoBaHue pa3zenoB Beero AGoTa Cp
Aeta o] m | Jp
1 CTpyKTypa 1 AMHaMUKa aTMOC(epbl 18 2 2 14
2 |®oToxuMHUUecKHe MpoLecchl B atmocgepe. 20 4 4 12
3 |MeTaH U yr/eBo/Iopo/ibl B aTMOCdepe. 20 4 4 12
4 |O30H " ero poJib. 16 2 2 12
5 |HeopraHnnueckue OKWCJ/IbI, KUCJIOTHBIE JOXIU 16 2 2 12
6 |Aspo30/b 18 3 3 12
Hroro: 108+36 17 17 74
4.4 CamocTrosiTe/ibHasi padoTa CTYAeHTOB
HavimeHOBaHMe TeMbl Bup camocTosiTe/ibHOM
N OueHouHoOe Kosn-Bo Koz
JIVCLIATI/TUHBI WA BHEayJUTOPHOU PabOTEI
CpeACTBO YacoB | KOMITeTEHLUU
pasziena obyuaromuxcs, B T.4. KCP
Crpykrypa u [TpopaboTka
JIMHaMMKa aTMoc(depbl | JeKL[MOHHOTO MaTepuarna, vO, 11 14 OIIK->
TO/ITOTOBKA K OTPOCY. ’
doTOXMMUYECKHEe [TpopaboTka VO, I K 12 OIIK-2
TpOLIeCcChl B JIEKLJMOHHOT'0 MaTepuarna,




aTMocdepe. TIO/IrOTOBKA K ONPOCY.
MetaH u [TpopaboTka
YI/1eBOOPOAHLI B JIeKLIMOHHOI'0 MaTepuana, YO, 4,, K 12 OIIK-2
aTMocdepe. TOZIrOTOBKA K OIPOCY.
[TpopaboTka
O30H U ero posb. JIEKLIMOHHOT'0 MaTepuarnia, YO, I, K 12 OIIK-2
MOJIrOTOBKA K OMPOCY.
Heopranuyeckue [Tpopaborka
OKMCJIbl, KUC/IOTHBIE JIEKLIMOHHOT0 MaTepuarna, YO, O, K 12 OIlIK-2
0K TIO/ITOTOBKA K OIpOCY.
[TpopaboTka
A5>po30/1b JIEKLJUOHHOI'0 MaTepuaiia, YO, O, K 12 OIIK-2
MOJIrOTOBKA K OMNPOCY.
Bcero yacoB 74

4.5 JTabopaTropHbIe padoThI— He TIPelyCMOTPeHbI YUeOHbIM TVIaHOM

4.6 IlpakTHyeckue (ceMHMHapCKHe) 3aHATHUSA

Ne Ne KomuectBo
i | pasgena HanmMeHoBaHuMe 1ab0paTOPHOTO 3aHSATUS YACOR

L 1 CTpyKTypa U AuHaMHUKa aTMoc(hepbl 3

2. 2 doToxuMHUUecKHe MpoLecckl B aTMocdepe. 4

3. 3 MeTaH U yrieBo/opo/ibl B aTMocdepe. 4

4. 4 O30H U ero poJib. 2

5. Heoprannueckrie 0OKMC/IbI, KUCJIOTHBIE JOXKIW 2

6. 6 A5spo30/1b 2
Bcero: 17

4.7 KypcoBoii npoekT (KypcoBas padoTa) — He MpeyCMOTPeHbI YueOHbIM T/IaHOM

5. IlepeyeHb yueOHO-MeTOAHUECKOr0 OOecreueHHs AJIsi CaMOCTOSITe/IbHOH PadoThI
00yJarImMXCsA M0 AUCHUILTHHE (MOAYIIIO).
JInst opraHu3alyy CaMOCTOSITeIbHOM paboThl 00yUaroIUXCsl B COCTaBe yueOHO-MeTOANYeCKOro
KOMIT/TeKCa AUCLUTIIMHBI UMeIOTCsT HaOopbl MHAMBUAYa/IbHBIX 33[JdHUM U TeCTaM 10 OTZe/TbHBIM
TeMaM [JUCLIMIUIMHBL. Y4YeT pe3y/bTaTOB CaMOCTOSITe/IbHOM paboThl BefieTcss B paMKax
PEUTHHIOBOM CHCTeMbI AUCLIAIIIMHBL. Ha camocToATe/IbHYI0 NOATOTOBKY AUCLMIVIMHBI «XUMHUS
aTMoc(epbl» MpeAycMOTpeHO 58 yacoB. B KauecTBe NMPOMeXYTOUHOM OLIEHKH YCIIeBaeMOCTU
CTY[EHTOB HCIIO/Ib3YIOTCS YCTHBIE ONPOCHI BO BpeMs NPOBeZeHUs NpakTUYecKux 3aHAaTUU. C
L[e/IbI0 YCIIeIIHOr0 YCBOeHUs MaTepuasa AUCLUILIMHBI CTyZeHTaM IpejjiaraeTcs BbIIIOJIHeHHUe
VHMBHUYaNbHBIX 3alaHui. [1/11 KOHTPO/sSL YCBOEHUs JaHHOM AWCLUIUIMHBI yUueOHBIM I7IaHOM
IpeJyCMOTpeHa cjada 3K3aMmeHa. Ha sk3aMeHe CTyJeHTaM IpejjlaraeTcs pelldTb 3ajady M
OTBETWUTh Ha /IBa TEOPETHYeCKMX BOMpOCa I0 Marepyanam yueOHON AucuurvHel. CTygeHT
CUMTAEeTCs [OMYIIeHHbIM K C/aue JK3aMeHa IPU YCJIOBUM BBLITIOJIHEHUS UM IUIaHa y4yeOHBIX
3aHATAM U BBINO/IHEHWM BCeX 33ZlaHUM M TeCTOB B TeyeHWe CeMecTpa, B COOTBETCTBUM C
peUTHHroBOM cucTeMol. IIpy rpoBefieHMM 5K3aMeHa OTBEeT CUMTAeTCsl y/I0BeTBOPUTE/LHBIM B
cayvae 50-60 % mnpaBU/IBHBIX OTBETOB HAa TeOpeTUYeCKHWe BOIPOCH! U pelleHuu 3ajaud. OTBeT
CUUTAeTCs He y/I0BIeTBOPUTE/IbHBIM, eC/Id MaTepyasl YCBOeH CTy/IeHTOM MeHee, ueM Ha 50% u
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3ajlaua He perneHa. [Iia monyueHus Oosiee TIyOOKWX W yYCTOMUMBBIX 3HAHUW CTyZEHTam
PEKOMEH/IyeTCsl M3yuaTh [OTIOJIHUTE/IbHYIO JINTEPaTypy, CIMCOK KOTOpPOW TpuMBeZieH B 11.8
paboueii porpamMMBbI 0 JUCLUITIMHE, a TAKXKe /st paCIIMPeHUsT 3HaHUH T10 JUCLIUTUTUHE U [IJ1s1
BBIMO/IHEHUS pedhepaTa PeKOMEH/YeTCs MCII0/Ib30BaTh VIHTepPHET-peCcypChl: TTIOUCKOBBIE CaMThI,
0a3bl JaHHBIX XUMUYECKUX COe/IMHEHUH, 3/IeKTPOHHbIe OMOMoTeKH (11.7).

6. doHJ OLEHOYHBIX CPeJCTB /I TPOBEJeHUs] aTTeCTAlUM O0YYAIOIHUXCA TI0
JUCIUTI/IHE (MO/YJII0)

[IpenycmoTpeHs! Ciiefyrolye BH/bl KOHTPOJIS KaueCcTBa OCBOEHUS1 KOHKPETHOM JAWCLIMII/IUHBI:
- TeKYIIUA KOHTPOJIb yCIeBaeMOCTH
- TIPOMEXKYTOUHAs! aTTecTalysi 00yJarLuXCcsl TI0 AUCLUTIINHE
@DOoH/1 OTIEHOUHBIX CPEJICTB ZIJIs1 TIPOBE/IeHUS TIPOMEXKYTOUHOMN aTTeCTaluy 00yUaroIuXxCst
10 AUCLUTUIMHE 0OpMIIeH B MPUIOKEHUU K paboueil mporpaMMe AUCLUTUIMHBL.

[IpuMepHble TeMbl AOK/Ia/{0B
1. OcHoBHbIe KOHLIENLIUY 3BOJIIOLIMA XMMUUECKOI0 COCTaBa aTMOC(ephl 3eMJIu.
2. Pe3sepByapHble Mojenu atMoc(epsl B 3aZjauax aTMoCc(epHoi XumMuu. MeTtopl Ditiepa U
Jlarpaxsa.
3. YueT XMMMUeCKUX MIPOLIeCCOB B MOJe/IsiX 001Leil UPKY/IALMK aTMoC(hephl U OKeaHa.
4. TIpocTpaHCTBEHHO-BpeMeHHbIe 0COOEHHOCTH pacripeZiesieHusi KUCIOTHOCTH aTMOC(epHbIX
0CaJKOB 110 3eMHOMY Il1apy.
5. Ponp aTmocdepHBIX ManibIX Tra30BbIX IpUMecell B XHMMHUYeCKHMX MpolieccaX, HX
K/IMMaToo0Opasytoliast posib.

IIpumepHbBIe BONIPOCOB K KOHTPOJ/IGHBIM padoTam

1. BbUMCIUTHL OTHOLIEHME CMeCH BelecTBa Ha 3a/laHHOW BBICOTE, eC/M H3BEeCTHa ero
KOIMUeCTBeHHAasi KOHLIEHTpaLUs, a TakXKe TeMIlepaTtypa Bo3/yXa U aTMoc(hepHoe /iaB/ieHue.
2. C BolOpocamu mpefnpusiTus B atMocdepy TIoOCTymaeT ra3oobpas3Hasi mpuMech X C
MOCTOSSHHOUW cKopocThio E, Kr/cek, ¢ momeHTa BpemeHu t=0. BriBefjeHre BelllecTBa X U3
aTMoc(epbl MPOMCXOJUT 3a CYET XMMUUECKHX TpeBpalleH!i B peakliiy NepBOro rnopsjka ¢
KOHCTaHTOM CKOpoCTH peakuuu k, 1/cek. B HauasbHbIli MOMeHT BpemeHu m(0)=0.
a) [lycte m — macca BemlectBa X B BO3AyXe, MOCTYMAKOLIEro 3a CueT 3MUcCCUU. Hamuimmre
ypaBHeHue a5t m(t). Hapucyiite pesynabrat. Yemy Oyzer paBHa Macca m TpY YCTaHOBUBIIIEMCS,
paBHOBECHOM IIpoLiecce?
6) Tlokakute, uTO BpeMs >KW3HU BemlectBa X B aTMmocdepe coctaBiser t=1/k. Kak Oyger
BBITVIA/IeTh OTHOLLIeHHe M(t)/ m B MOMEHT BpeMeHH t=T? B momeHT t=3t ?
B) B ciyuae ripekpartiieHusi Bbibpoca BelrjectBa X B atMoc(epy CKOJbKO BpeMeHH ToTpelyeTcs,
YTOOBI M YMEHBIIWIOCh C PABHOBECHOM Macchl m /10 5% OT BeJIMUMHBI M ?
3. TlpeacraBum HKHIOIO aTMocdepy Haj, EBporneiickoii Tepputopueit Poccuu (ETP) B Buzie
XOpOLIO ITlepeMelIMBaeMOro pesepByapa, IpoTsKeHHOCTBIO € 3araza Ha BocTok 3000 km.
UYepes ETP 3anagHblii BeTep fyeT €O cpefHel CKOpocThro 10 m/c.
a) Berumcivre BpeMms peObIBaHUS Toy (CYT) YAaCTHUILI B Bo3Ayxe Haf ETP.
6) [TycTs HeKOTOpOe BelljecTBO X BbIOpackiBaeTcsi B atMochepy Haz ETP u uMeeT BpeMst >KU3HU T10
OTHOILIEHHIO K BbIBEJEHUIO MyTeM XUMHUUYECKUX PeakLUh Tcem. PaccuMTaiitTe, Kakasg yacTb f
BerjectBa X OyJeT TpaHMopTHpOBaHa 3a mpesesbl ETP Kak QyHKIMIO COOTHOIIEHUS Tout / Tchem -
Hapucyiite pe3ynbrar.

IIpumepHbIe BONPOCHI K 3aUeTy
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1. EAvHULBI KOHILIeHTpaluu BeljecTBa B arMocdepe. XuWMUueCcKoe paBHOBecCHe.
JvHaMnuyeckoe paBHOBecHe.

2. DBoJIIOLMS COCTaBa aTMOC(epHOro BO3/yXa Ha MPOTS)KEHUU UCTOPUM (OPMHPOBaHUS
3emsii. CoBpeMeHHbIN COCTaB aTMOCGhepBbI.

3. BnusHMe cocTaBa aTMOC(epHOro Bo3zAyxa Ha CTPYKTYPY BepTHKA/TbHOTO TEPMUUECKOTO
nipodusisi aTMocdeprl. YOeraHue ra3oB Ha BepxHel rpaHuLie aTMOC(]ephi .

4. Ponb KpymHOMacCIITaOHBIX ABWKEHUN BO3yXa U TypOyseHTHOM auddysuu B mpoijeccax
30Ha/ILHOTO M MepUMOHAIBHOIO TlepeHoca puMecei.

5. MexaHu3Mbl M CKODOCTM OOMeHa BeILeCTBOM MeXIy pa3/IMYHbIMU pe3epByapamu
aTMocdepsbl.

6. OcCHOBHBIe TIPOLIeCChl, KOHTPOIUPYIOLMe KOHLIEHTPALMIO BelllecTBa B aTMocdepe.

7. Bpems >xusHW/TpeObIBaHUs BelljecTBa B atMocdepe. OmpejeneHre BpeMeHU >XH3HH
BelL[eCTBA 10 OTHOLIEHUIO K OTJe/IbHbIM CTOKaM.

8. YpaBHeHMe OasaHCa MacChl B KOHLIEMLIMK pe3epByapHbIX MO/esieil.

9. Pasnuuue NoHATHYN «BpeMs BbIBeZIeHUsI» M «BpeMsl IoJIypacraza»

10. YpaBHeHue OajaHca MacChl B KOHLIEILUN TPAeKTOPHBIX MOJIe/Iei.

Y cTHBIM O0TBET

OueHka 3HaHUM TIpeAroaraeT AuddepeHIMPOBaHHbBIN TIOAX0/ K 00yUaromemMycs, yaeT
ero UHAUBU/YaTbHBIX CITIOCOOHOCTEH, CTerleHb YCBOeHUS M CUCTeMaTU3alliid OCHOBHBIX TIOHSTHIH
W KaTeropuil 1o gucuuruiiHe. Kpome TOro, oreHMBaeTcsi He TOJILKO TyOMHA 3HaHWUA
TIOCTaB/IeHHBIX BOIMPOCOB, HO W yMeHHe HCIO/bh30BaTh B OTBeTe TMpaKTUUeCKWN MaTepuall.
OueHnBaeTcs Ky/IbTypa peuu, BlaJileHre HaBbIKaMl OpaTOPCKOr0 MCKYCCTBa.

Kpumepuu oyeHugaHusi: miocyieiloBaTe/IbHOCTh, MOJTHOTA, IOTUUHOCTh U3/I0’KeHUs, aHa/In3
pa3MUHbIX TOYEK 3peHus, CaMoCTosTeNbHOe 0000IjeHne MaTepuana, WCIOIb30BaHUe
npodecCHOHaTBLHBIX TEPMUHOB, KYJIbTypa peud, HaBbIKM OPaTOPCKOTO MCKycCTBa. M3noxxeHue
Marepuasa 6e3 pakTHIeCKHUX OIIMOOK.

OlLleHKa «OMAUYHO» CTaBUTCS B CJiyuyae, KOTZla MaTepuasl M3/araeTcsi MCUepIibiBarollle,
TI0C/IeIOBaTeIbHO, TPaMOTHO W JIOTMYECKd CTPOMHO, TIPH 3TOM DAacCKpLIBAIOTCSI HE TOJBKO
OCHOBHBbI€ TIOHSITHSI, HO Y aHA/IN3MPYIOTCST TOUKU 3PeHUsi pa3/InyHbIX aBTOPoB. OOyuaroiuiics He
3aTPyJHSIETCS C OTBETOM, COO/IO/IaeT KyJIbTyPy PeuH.

OLleHKa «Xxopowl0» CTaBUTCS, eC/T 00yJaroluiics TBep/0 3HaeT MaTepuaJsl, FPaMOTHO U 110
CYIIeCTBY W3/araeT ero, 3HaeT MpPaKTHueckyr 0a3y, HO MpU OTBeTe Ha BOIPOC JOMyCKaeT
HecylleCTBeHHbIe MOTPeLTHOCTH.

OrneHKa «y0o8/1emeopumenbHO» CTAaBUTCS, eCaM OOyJaromuhACs OCBOWI TOJIBKO
OCHOBHOM Marepuas, HO He 3HaeT OT/Je/IbHBIX JleTasiel, oMycKaeT HeTOUHOCTH, HeJJOCTaTOYHO
npaBW/IbHbIE (DOPMY/MPOBKY, HapyllaeT TI0C/Ae/[0BaTe/IbHOCTb B M3/I0KEHWH MaTepHuaa,
3aTpy/HsIeTCS C OTBeTaMH, IIOKa3biBaeT OTCYTCTBHE [IO/DKHOM CBSI3W MeXKAY aHalIu30M,
apryMeHTaLieil ¥ BbIBOJaMH.

O1leHKa «HeydoenemeopumenbHO» CTaBUTCS, eC/d OO0ydJarolluiicsi He OTBeyaeT Ha
TIOCTaB/IEHHbIE BOTPOCHI.

O6pa3ser] 5K3aMeHaIMOHHOTO OueTa
Bunet Ne 1.
1. Cocrae aTMocdepsl, Macca, pacrpezieneHre TIOTHOCTH C BLICOTOM.
2. CoepiuHeHUs1 cepbl B aTMOC(epe, UX MCTOUHUKH U PeaKLIUH.
3. A1jeTWieH PUCYTCTBYeT B aTMocdepe HaJ| okeaHamu B KoHijeHTpaluu 0,1 ppbv. Cuuras, uro
KOHL|eHTpaL[1sl alleTh/eHa B MOPCKOU BO/ie paBHA HYJIIO, OLIEHWUTh MOTOK alleTh/ieHa B
OKeaHMYeCKHe BOJbl. PacTBOpUMOCTE alieTusieHa B Bogie pasHa 1050 cv® B 1 1.
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Buner Ne 2.
1. PacripesiesieHre TeMriepaTypbl B aTMocdepe. ['paiueHT TeMriepaTyphbl.
2. HemeTaHOBbIe yI/1eBOAOPO/bI B aTMOC(epe, X UCTOUYHUKHU U peakivu.
3. CO npucyTcTByeT B aTMocdepe HaZi OKeaHamu B KOHLleHTpaluu 0,1 ppmv. Cuuras, uyTo
KoHLeHTpalus CO B MOPCKOU BO/le pPaBHa HYJIH0, OL[eHUThb NMOTOK CO B OKeaHWYeCKue BOBbI.
PactBopumocts CO B Boge paBHa 22,7 cvm® B 1 1.

JTanbl c])opanm;aHnﬂ H OIl€éHUBAHUA KOMIIETEeHIIUA

Ne | KoHTpo/mpyemblie pa3je/bl (TeMbl) Koji KoMIIeTeHIuu HaumeHoBaHMe
n/n AUCLHMIIMHBI (wH ee yacry) OL|€HOYHOI'0
cpejcTBa

1 CTpyKTypa U AMHAMUKa aTMOCdhepbl OIIK-2 YO, I, K

2 DoTOXMMUYECKHEe MPOLeCChl B OITK-2 vO, I, K
aTMocdepe. Ty

3 MerTaH U yrieBoZiopo/ibl B aTMocdepe. OTIIK-2 YO, I, K

4 O30H U €ero poJib. OIIK-2 YO, I, K

5 Heopranvueckyve OKUC/Ibl, KUC/IOTHBIE OITK-2 VO, I, K
JOXIN

6 Aspo30/b OIlIK-2 YO, I, K

7. OCo0eHHOCTH peasM3alMy AUCIHUIUIMHBI /I MHBA/IM/JI0OB M JIUI] C OrPaHUYeHHbIMH
BO3MO)XHOCTSAMH 3/J0POBbS

[Tpu oOyueHMH /ML C OrPAaHUYEHHBIMHA BO3MOXXHOCTSIMUA 3/I0POBbSI YUUTHIBAIOTCS WX
WH/IMBUya/lbHble TICUXodusnuueckre ocobeHHocTH. OOyueHWe WHBA/IUZAOB OCYIIECTBIISETCS
TaKkke B COOTBETCTBUM C WHAWBHYyaJbHOW TPOrpaMMON peabwiuTanvyd WHBamuzAa (mpu
HaJIMUnH).

Jns auy ¢ HapyweHuem c/lyxa BO3MOXKHO TIpe/ioCTaBjieHWe yueOHOW WHboOpMaluy B
BU3ya/IbHOU (popme (KpaTKUi KOHCTIEKT JIEKLIUM; TEeKCThI 3a/jJaHul, HarleyaTaHHbIe YBe/IMUeHHbIM
mprudTOM), Ha ayJAUTOPHBIX 3aHSATUSIX [OMYCKAeTCsl TMPUCYTCTBUE AaCCUCTEHTa, a TaKxke
CypAONepeBOJUMKOB W TU(MJIOCYPAONepeBOJUMKOB. TeKyluil KOHTPO/b YCIeBaeMOCTU
OCYLI[eCTB/ISIETCS B TIMCbMeHHOUW (opMme: o0ydaromuiicsi TMMCbMEHHO OTBeuaeT Ha BOMPOCHI,
MMMCbMEHHO BBITIONIHSET TpakTUUeckre 3ajaHus. [oknaz (pedepar) TakKe MOXKET ObITh
TIpe/iCTaB/ieH B TMCbMEHHOU (hopMe, TIpU 3TOM TpeboBaHUS K CO/IePyKaHUI0 OCTAIOTCSI TEMH JKe, a
TpebOBaHUs K KAUeCTBY M3/I0)KEHUs MaTepHasia (MMOHATHOCThb, KAaUeCTBO PEeUM, B3aUMO/IeHCTBUE C
ayIUTOpHer W T. [I.) 3aMeHSIFOTCS Ha COOTBETCTBYIOIIMe TpeOOBaHUs, TIpPeIbsB/sieMble K
MUCbMeHHBIM paboTaM (KauecTBO OoOpM/IeHUs] TeKCTa W CIUCKA JIUTepaTypbl, TPAMOTHOCTH,
Ha/Jluue W/TFOCTPALIMOHHBIX MarepuanoB U T.A.). [IpoMexxyTouHas arrecTanusi AJis JdL C
HapyIIeHUssIMU CJiyXa TIPOBOAUTCS B TMChbMeHHOU (opMe, TIPU 3TOM HCMOIB3YHOTCS 0OIMe
KpUTepUU oOljeHnBaHus. [Ipy HeoOXOAMMOCTH BpeMsi TIOATOTOBKA K OTBETY MOXKET ObITh
yBe/IMYeHo.

s auy ¢ HapywieHuem 3peHust 10y CKaeTCs ayAuanbHoe rpeJiocTaB/aeHre HHpopMaliy, a
TaK>Ke UCMO0/Ib30BaHUe Ha ayJUTOPHBIX 3aHATHUSIX 3BYKO3alMMChIBAIOL[MX YCTPOUCTB (AUKTO(POHOB
U T.1.). [JomyckaeTcsi PUCYTCTBUE Ha 3aHATUSX acCUCTeHTa (TIOMOILHMKA), OKa3bIBarOLIEro
oOyuaroIuMcs HeoOXOAMMYH0 TeXHUUECKYI0 TOMOIb. TeKyIMii KOHTPO/b YyCIIeBa€MOCTH
oCyl1llecTB/sieTCsl B yCTHOM (hopme. Tlpu mpoBeZieHUM MPOMEXYTOUHOM aTTecTalyy [J/s1 JIUL] C
HapyllleHWeM 3DeHUs] TeCTHUPOBaHWE MOXKET ObITb 3aMEeHEeHO Ha YCTHoe cobeceoBaHME TI0
BOIpPOCaM.

Jns auy ¢ 0epaHuueHHbIMU 803MOHCHOCMAMU 300P08bsl, UMEWUX HAPYWeHUs ONOPHO-
dgueamenbHO20 annapamd, Ha ayJWTOPHBIX 3aHSTUSIX, a TaK)Ke MPU TPOBeJeHUU TIPOLeAyp
TEKYIL[er0 KOHTPOJIsI YCIIeBaeMOCTH U TIPOMEXKYTOUHOM aTTeCTallud MOTYT ObITh MPe0CTaB/IeHbI
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HeoOXOoZMble TeXHHUeCKWe CpeAcTBa (TIepCOHABbHBIA KOMIBIOTED, HOYTOYK WM JIPDyTOM
raJpKeT); JI0MyCKaeTCsl MPUCYTCTBHE aCCUCTeHTa (aCCUCTEHTOB), OKa3bIBalOIero 00yJyaromumcst
HeoOXOZMMYI0 TeXHHUUECKYIO MOMOLIb (3aHSATH pabouee MeCTO, TIepeJBUraThCs M0 ayJUTOPUH,
TIPOUMTATh 3aJjaHue, 0OPMUTh OTBET, 00IL[AaThCS C TIPeroJjaBaTesiem).

8. IlepeueHb OCHOBHOI U /IONO/IHUTE/IbHON yueOHOM IMTepaTypbl, HE00X0JUMOM AJIA
0CBOEHMS JUCIMII/IUHBI

8.1 OcHoBHas /mTEeparypa:
1. CypkoBa I'.B. Xumusi atmocdeprsl. M.: UH®PA-M,
2020. 190 c.

8.2/lonosiHUTe/IbHA 5 IMTEpPaTypa:

1. Bpumbskym6 I1. CocTtaB u xumusi atmocdepsl. M., Mup. 1988.

2. byawsiko M.U. u ap. Uctopus atmocdepsl 3emnu. JI: I'ngpomereoussar, 1985. —

208 c.

3. Bacunbuyk HO.K. MI30TONMHO-KUC/IOPOAHBIN COCTAB MOA3eMHBIX JbA0B. M., 1992

ToM 1,171.3.

4. Wspasne FO.A. PasyoakTuBHBIE BbINIAZIeHUs IT0CIIE S/lePHBIX B3PbIBOB U aBapyi. —

C.-I16.:

[Tporpecc—noroga. 1996. 356 c.

5. UcupopoB B.A. Oprannueckasi xumust atMocdepbl. — Xumusgat, 2001. — 346 c.
Kucnotnseie goxgu. / FO.A.N3pasis u ap., JI.: 'napomereousgart, 1989, 269 c.

6. VcupopoB B.A. Dkosornueckass kimumatosorus. CIT6.: Xummszar. 2001. 304 c.
[MpubsioB K.II., CaBenveB B.II., JlatemoB 3.M. OCHOBBI XUMHH aTMOC(epBHI.
Kazanb.: M3a-Bo «[IAC»., 2001. 212 c.

7. Copra E.E. 3arpssHstoliue BeljecTBa B aTMocdepe 1 WX CBOMCTBA B MPUPOHOMN
cpeze. CeBacrorosb. 2005. 238 c.

8. Xonneny X.[I. Xumudeckasi 3BO/IOLMs OKeaHOB U atMocdepsl. — M.: Mup, 1989. —
551 c. Austin J., P. Brimblecombe, W.Sturges (Eds.), Air Pollution Science for the
21st Century, Elsevier. 2003.

9. Brimblecombe P. Air Composition and Chemistry. Cambridge University Press. 1986/1996
Graedel T E., P J. Crutzen. Atmospheric change: an earth system perspective. W.H. Freeman,
1997. 446 p.

10. Jacob D.J. Introduction to Atmospheric Chemistry. Princeton
University Press, 1999. 270 p. Seinfeld J.H., Pandis S.N. Atmospheric chemistry
and physics. — John Wiley & sons, inc.1998.1328 c.

11. Warneck P. Chemistry of the natural atmosphere. — Academic Press inc.
1988. — 700 c.

9. IlepeueHb pecypcoB HH()OPMAIHOHHO-Te/IeKOMMYHUKAIMOHHOM ceTH "VIHTepHeT"
(manee - cerb "VIHTepHET"), HEOOXOJUMBIX /IS OCBOEHUSA AUCIUTITUHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — HayuHas 3neKTpoHHas 6ubanoreka, cucrema PMHIT
http://pedsovet.org/-uHTepHeT neACcoOBET

OneKTpoHHO-OMO/MMOTeYHast crcTeMa Uu3fatenbCcTBa «JlaHb» - Pexxum poctyma: http://
e.lanbook.com

S e N
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9.1 CocTaB NporpaMMHOro odecreyeHust

1. EpuHast sneKTpoHHasi obpa3oBaresbHasi cucreMa U-complex
AHnTUIIIArMAaT
OnepatmonHasi cuctemMa Windows
KommbroTepHasi mporpamma jist xuMukoB AcidBasel.ab
KomnerorepHas nporpamma A1 xumukoB Chemlab

kW

10. MeToguueckue yKa3aHUA J/isi 00y4arOIMXCsl 10 0CBOEHHIO JUCIIUITHHBI (110
BH/IaM y4eOHBIX 3aHATHH)

B cootBerctBuM c Tpeboanusimu ®I'OC BO mperiosaBaHue y4ueOHOM AUCLUATITMHBI
«Xumusi aTMochepbl» OCHOBBIBAeTCS Ha WHHOBALMOHHBIX —TICHUXOJIOTr0O-Tiefaroruyeckmx
TeXHOJIOTUSIX, HalpaB/IeHHbIX Ha MOBbIIIeHHe 3((EeKTUBHOCTM M KayecTBa (OPMHPOBaHUS
npodeCCUOHAIBHBIX HABBIKOB OOyuarormxcsi. OCHOBHBIMM (opmMaMu 0OyueHUsl SIBJISTFOTCS:
JIeKIUH, JJabopaTopHbIe 3aHTHs, @ TaK)Ke CaMOCTosITe/TbHasi paboTa ydJarrerocs.

Jlekpusa. JleKuyy 4WTalOT 10 Haubosee BaKHBIM paszieniaM mporpammbl. OHHM HOCST
npobsieMHbIN XapakTep W (OPMHUPYIOT Y CTYAEHTOB CHCTEMHOe Tpe/iCTaB/ieHre 00 h3ydaeMbIxX
paszenax rnpeaMeTa, 00eCrieurBaOT yCBOEHHE UMHU OCHOBHBIX TPUHIIAIIOB U TIOJIOXKEHUH JaHHON
gucuuruivHel.  KoHcrekTvpoBaHue JeKLUN BeJieTCs B CreLUaJbHO OTBeJEeHHOW /i 3TOro
TeTpaZy, KaXXbli JTMCT KOTOPOU [JO/KEH UMeThb MOos (4-5 CM) [/1s1 JOTIOTHUTE/IbHBIX 3allvCeu.
Heob6xovMo 3anuvchiBaTh TeMy U IJIaH JIEKIW, PeKOMeH/IyeMy0 JIMTepaTypy K Teme. 3arvcu
pa3ziesioB JIeKLWU [JOJDKHBI UMeTh 3ar0J/IOBKH, M0/3aro/ioBKU, KpacHble CTPOKU. [1jisl Bbi/je/leHus
pasziesioB, BLIBO/JIOB, OMpe/ie/ieHrI, OCHOBHBIX M/leld MO)KHO MCI0/Ib30BaTh LIBETHbIE KapaH/allu U
dbnomactepbl. Ha3BaHHbIe B JIEKIIUM CChIJIKM Ha TE€PBOMCTOUHUKWA HAJ0 TIOMETUTh Ha TOJISX,
YyTOOBI IIPY CAMOCTOSITE/IbHOM paboTe HalTU U BMHCaTh UX. B KOHCIIEKTe JOC/IOBHO 3alMChIBAIOTCS
oripejie/ieHUsT TIOHSATHH, KaTeropuid W 3aKoHOB. OcTa/lbHOE O/DKHO OBbITh 3alMCcaHO CBOWMU
cioBamu.  Kakzpomy cTyzseHTY HeoOXoAMMO BbIpaboTaTh W HCIOIB30BATh  JIOMYCTUMbIe
COKpaileHust HanboJsiee pacrpoCTpaHeHHbIX TEPMUHOB U MIOHATHUNA. B KOHCIIEKT c/iefiyeT 3aHOCUTh
BCe, YTO Tpero/iaBareb MUIIeT Ha JJ0CKe, TaK)Ke peKOMeH/lyeMble CXeMbl, TabJULbl, [UarpaMMbI
u T.1. Tekyujas pabora Haj u3yvyeHHeM HWHGPOPMAIMY 10 aMOyIaTOPHOMY Be/leHHI0 OO/TBHBIX
nipe/icTaB/isier cOOOM T7IaBHBIM BHJ| CaMOCTOSITe/IbHOW paboThl cTyseHTOB. OHa BK/IOUAeT
00paboTKy KOHCTIEKTOB JIEKIUM TTyTeM CUCTeMaTH3allii MaTepuara, 3aro/THeHUs TIPOMYIIeHHbIX
MeCT, YTOUHEHHsI CXeM M BblZleJIeHUs I7IaBHbIX MBIC/IEHl OCHOBHOIO COZep)KaHus JeKuuu. [1s
3TOTO  WCTIOMB3YIOTCS ~ UMeEIoIIecs  yueOHO-MeTofiMuecKre  MaTepuajibl W JIpyras
pekoMeH/l0BaHHasi JiuTeparypa. C 1ie/ibl0  yJ/yullleHHs] YCBOeHUsi MaTepuana TpeOyercs
MPOCMOTPETh KOHCTIEKT Cpa3y MocJjie 3aHsATHI, OTMeTUTb MaTepuas KOHCTIeKTa JIeKLIU, KOTOPBI
BbI3bIBA€T 3aTpPYJHEHUs /i1 [MOHUMaHMs, TOMbITaTbCS HAUTU OTBETbl Ha 3aTpyJHUTE/IbHbIE
BONPOCHI, UCTIO/Ib3Yys] PEKOMEeHYeMYH0 JIUTepaTypy.

CamocrositennbHass pabora. CamocrosiTenibHasi paboTa sIB/isieTCSl OJHUM M3 BH/OB
yueOHOM  [1eSTe/TbHOCTH  OOYYarol[UXCs, CIIOCOOCTBYeT pa3BUTHIO CAMOCTOSITEJTbHOCTH,
OTBETCTBEHHOCTH U OPraHKW30BaHHOCTH, TBOPUECKOTO TI0JIX0/1a K pellleHuto npobseM yuebHOro 1
npodeCCUOHATFHOTO YPOBHS. BHeayaWTOpHasi caMOCTOsiTesibHasi paboTa BBHITIONHSETCS TI0
3a/IaHUIO TIperofiaBaTesisi, HO 6e3 ero HerocpeACTBeHHOTO y4actusi. [Ipu rpegbsiBIeHUN BUJIOB
3aJlaHAld Ha BHEAYAWTOPHYIO CaMOCTOSITe/IbHYI0 paboTy peKOMeH[yeTCsl HCIO/Ib30BaTh
muddepeHIIMPOBaHHBIA TOAX0A, K YPOBHIO TIOATOTOBJIEHHOCTH obydaromierocs. Ilepef
BBITOJIHEHWEM  BHEAyJIUTOPHOW  CaMOCTOSITe/TbHOM — paboThl  TIperoiaBaTesib  MPOBOJAUT
KOHCYJIbTallUl0 C OMpeJie/ieHueM 1ed 3a/laHusl, ero COJlep)KaHusl, CPOKOB BbIIIOJIHEHUS,
OPHEHTHUPOBOYHOTO 0O6BemMa paboThl, OCHOBHBIX TpeOOBaHUH K pe3y/ibTaTaM pabOThbl, KDUTEPHEB
OLleHKH, ()OpM KOHTpOJIsi W TiepeuHs JiuTepaTtypbl. CofiepKaHHe CaMOCTOSITe/IbHOM pabOThI:
yTeHWe OCHOBHOW W PeKOMEeH[yeMOU [JOTIO/THUTeTbHOW JIUTepaTyphl, pellieHue CUTYalMOHHbBIX
3ajlau, UTO CTMOCOOCTBYeT pa3BUTHIO TMO3HABaTeSbHOW aKTUBHOCTH, TBOPUECKOTO MBILUIEHUS
CTYZleHTOB, TPUBMBAeT HaBbIKM CaMOCTOSITE/IbHOTO MOMCKa MH(OpMaLMY, a Takke (GopMupyet
CMOCOOHOCTh ¥ TOTOBHOCTb K CaMOCOBEpIIEHCTBOBAHMIO, CaMOpeasid3alii U TBOPYeCKOM
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aganrarmy. CamocTrosTe/ibHast paboTa ¢ OCHOBHOM U OTIOIHUTEIbHOW JINTepaTypo (popMupyeT
COCOOHOCTh aHaMM3UPOBATh COLMA/bHbIE MPOOIeMbl, YMeHHe HWCTO/Ib30BaTh Ha TpaKTHKe B
pa3/IMYHBIX BU/ax MpoecCUoHaNIbHON U COLIMaIbHOM [1esiTe/IbHOCTH.

11. ITepeueHs MH(OPMAMOHHBIX TEXHOJ/IOTHH, HCIIO/Ib3yeMbIX MPH 0CYI{eCTBIeHH!
oOpa3oBaTe/ILHOI0 MpoLecca Mo AUCHMIUVINHE (MOAY/110), BK/IIOYasi NepeuyeHb
NMPOrpamMMHOro ofecreyeHus 1 HHGOPMAMOHHBIX CIIPABOYHBIX CHCTEM (IIpH

Heo0X0AMMOCTH)
[pu u3yueHn CTyjeHTaMH AUCLITIIMHBI « XUMUST aTMOC(HepPbI» UCTIOMb3YIOTCS C/leIyOLIie
TeXHOJIOTHH:

- TeXHOJIOTUM TpobsieMHOro 0OyueHus (MpoOsieMHBIE JIEKIMU, TTPOBOJUMBIE B (opme
Jmasora, pelieHue yuebHO-TIpodeccoHaMbHBIX 3a/jau Ha JIeKIUsX);

- VHTepaKTHUBHBbIE TEXHOJOrWK (TIpOBe/ileHWe JIeKLUM [JHMajoroB, KOJIIEKTUBHOE
00Cy’>KZieHHe pa3/MUHBIX TIOAXO/JO0B K PEIeHWI0 TOH WM WHOW yueOHO-TpodeccroHanbHON
3a/laui);

- UH($OPMAaLMOHHO-KOMMYHHKATHBHBIE 00pa3oBaTe/ibHbIe TeXHOIOTUN (MO/eIMPOBaHHEe
M3y4yaeMbIX SIBIEHUM, TIpe3eHTalyst yueOHbIX MaTeprasioB (C MakeToM TPHK/IAAHBIX TPOrpamMM
Microsoft Office Point)) 1 3/1eMeHTbI TEXHOJIOTHI MTPOEKTHOTO 00yUeHHsl.

12. MarepuanbHO-TeXxHHYecKas 0a3a, Heo0xoAuMas /ijisi 0CyLeCTB/IeHUs
00pa3o0BaTe/ILHOT0 MPOLIECCa M0 JUCLHUILTHHE

YueOHasi AUCLMIIIMHA obecrieueHa yueOHO-MeTOAUUECKOUM JOKyMeHTalyel (KOMITOHEHT
yueOHO- MeTOJMUeCKOro KoMIuIeKca 1o auciuruiiHe). ObecrieueH f0CTyn K GoHAAM yueOHBIX
rocobuii, 6ubmoTeuHbIM (hOHAAM C TIepHUOAMUECKUMU U3JIaHUSIMU 110 COOTBETCTBYOILIMM TeMaM.

YueOHble 3aHATUSA 110 TPEAMETY TIPOBOAATCS B CIEMaTM3UPOBAHHOM ayAUTOPUU
(unTepakTuBHasi Jocka+IIK+Buzeonpoekrop). B mpoiiecce uTeHUs JIeKLUM, WCIIO/Ib3YIOTCA
HarsiHbIe TI0COOUSI, KOMIUIEKT CJIali/IoB, BU/I€0-IeKIIWH.

Nmeetcs u ucrionb3yetcsi YMK no guciurivie « XuMusi aTMoc@epbi» Ha 3/IeKTPOHHOM
1 OyMa>KHOM HOCHTeJIe.
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MUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUA
POCCUIMCKOU ®EJEPAITIN
denepanbHOE rOCy1apCTBEHHOE O10/KeTHOe 00pa3oBaTe/bHOe
yupeXx/ieHre BhICIIero 00pa3oBaHuUst
«YEUEHCKII I'OCYJAPCTBEHHBI YHUBEPCUTET
NMEHU AXMATA ABAYJIXAMUIOBUYA KAIBIPOBA»

Kadenpa «dunocodus»

PABOUYASI [TIPOTPAMMA
YUYEBHOH AVCIIUILINHBI

" ®dustocockue mpod1eMbl XumMun'"

HarnpaBnieHre noroToBky (CrieLiaabHOCTH) Xumus

Ko/ HamipaBiieHust MOATOTOBKY (CrieljuabHOCTH) 04.04.01

[Tpoduns NoroToBKU Heopranuueckass XuMust
KBanmudukaius BbIlTyCKHUKA Marucrparypa

dopma 00yueHust OuHO, OYHO-3a0YHO
Kop apuctmmnivHb b1.B.01

I'posnbiy, 2025 T.




YmapoB X.A. Pabouast mporpamma yueOHOM AUCLHUTIIMHBI « Punocodckue mpodsieMsl xumum» [Tekcr] /
Coct. X.A. YmapoB — I'posnbiii: ®I'BOY BO «YeueHcKuli rocy/japCTBeHHbIN YHUBEPCUTeT MMeHu A.A.
Kappiposa», 2025 1.

Pabouasi mporpamMma paccMoTpeHa U ofoOpeHa Ha 3acefiaHuu Kadenpbl ¢unocodru, pekoMeHJ0BaHa K
HCII0/1b30BaHMI0 B yuebHOM r1poriecce (rpoTokosi Ne 1 ot 03 cenTsiopsi 2024 1.), cocTaB/ieHa B COOTBETCTBUH C
tpeboBanusimu PI'OC BO mo HampaBnenuto mogrotoBku 04.04.01 «Xumusi», (CTereHb — Marucrp),
yTBep)K/IEHHOTO TpHKa3oM MuHucTepcTBa oOpa3oBaHust U Hayku Poccuiickoit ®@esepaiuu oT 13 urons T.
Ne655, ¢ yuetom npoduns «HeopraHnueckass XUMHUsI», a TakKKe pabouuM y4yeOHBIM IJIAHOM T10 ZAHHOMY
HarpaBJIeHUIO NTOATOTOBKHU.

© Ymapos X.A., 2025 T.
© ®I'BOY BO «YeueHCKui rocyjapcTBeHHbIN yHHUBepcuTeT uM. A.A. KagsipoBa», 2025 T.
CopepxaHnue
CTP.
1. ILlenu u 3aauu OCBOEHUS JUCLIUTIIIUHBI 4



w

10.

11.

12.

[TepeueHb MJIAHUPYEMBIX pe3yJ/IbTaTOB 00yUYeHHsI TI0 AUCLIUTINHE
(MOZy/10), COOTHECEHHBIX C IJIAHUPYEeMbIMU pe3yJIbTaTaMU OCBOEHUS
obOpa3oBaTe/IbHOM MTPOrpaMMbI

Mecto pucuunaussl (Mogyst) B ctpykrype OITOII

Copep>kaHue JUCLUIIMHBI (MOZY/Is1), CTDYKTYPUPOBaHHOE 10 TeMaM
(pa3menam) € yKa3aHWeM OTBeIeHHOI'O Ha HUX KOJIMUeCTBa
aKaZieMU4eCKHX YacoOB M BUJJOB yUeOHbIX 3aHSATUN

[TepeueHb yueOGHO-MeTOAUYECKOTO 00OeCTIeueH s AJIsi CAaMOCTOSITe/TbHOM
paboThl 00yUaArOLUXCSI 110 AUCLUTUTMHE (MOIYJTIO)

@OoH/| OLIEHOUHBIX CPeJCTB [/ ITPOBe/IeHNs] IPOMEeXXYTOYHOM aTTecTaluu
00yuaro[rXcs 10 AUCLUTIINHE (MOYJII0)

OcobeHHOCTH peanu3aluyl AWCLUIUIMHBI /IS WHBAaIWAOB U JIUL C

OrpaHUY€HHBIMH BO3MOXHOCTAMU 3410POBbA

[TepeueHb OCHOBHOM U /IOTIOJTHUTE/ILHOM yueOHOM TUTepaTyphbl,
HE0OXOIUMOM /1J1s1 OCBOEHUST AUCLIUTUTUHBI (MO/IYJIs1)

[TepeueHb pecypcoB UH(OPMALIMOHHO-TE/IEKOMMYHUKAL[IOHHOM CeTU
"NuTepHeT", He0OXOAUMBIX [I7Isi OCBOEHUS JUCLIUTITMHBI (MOYJIs)
MeToauueckue yKa3aHus AJisi 00yUYaroIIUXCsi TI0 OCBOEHHUIO JUCIUTIIAHBI
(mozytst)

[TepeueHb MH(POPMALIMOHHBIX TEXHOJIOTHM, UCTIO/Ib3YEeMbIX MPH
OCyIeCTB/IeHMH 00pa30BaTe/IbHOTO TIPOIiecca Mo AUCHUIUTHHE (MOAYITIO),
BKJTIOUas TiepeyeHb NPOrpaMMHOT0 obecrieueHust 1 UHPOPMAaIL[HOHHBIX
CTIPaBOYHBIX CHUCTeM (TIpHU HEOOXOAMMOCTH)

OnucaHue MaTepyaTbHO-TEXHUUECKOM 0a3bl, HEOOXOUMOM /1/1s1
OCyIL[eCTB/IeHHUs] 00pa30BaTeIbLHOTO TPOLecca Mo AUCLUTUIAHE (MOZYJTIO)

[O2 AN

10

10

12

13

14

14

15
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1. ITesu u 3agaum 0CBOEHUA JUCIMII/IMHBI

Llenb ycBOEHUS AUCLUIIMHBL: COPMUPOBATH LIeJIOCTHOE U (DHUI0COPCKH OCMBIC/IEHHOE Mpe/iCTaB/IeHue O
COBpeMEeHHOU eCTeCTBeHHOHAyUHOM KapTHHEe MUpa.

3agaum yCBOeHUsA JUCLUIUIUHBI:

- 3HaTh O B3aUMHOU HeOOXOAMMOCTH €CTECTBEHHOHAYUHOT0 U (hUI0CO(CKOro MOX0I0B K UCC/IeZI0BAHUIO
OKDY>KaloIllero MHpa; O POJM HayuHbIX DEBOJIIOLMI B Ue0BeuUecKO KYJ/bType; COJiep’KaHue U LIeHHOCTb
Pa3/IMYHBIX METO/I0JIOTHUECKUX MOZX0/I0B, KOTOPbIe Hauboslee akTyalbHbl B COBDEMEHHON XMMHH; OCHOBHBIE
bunocodckre npob/1eMbl XUMHH.

- yMeTb WHTEpPIIPETUPOBATh MPUOOpPETEHHbIE 3HAHWS, KOPPEKTHO MCIIO/h30BAaTh MX TMPHU 00CYKIeHUU
MHPOBO033pEeHYECKUX, CMBIC/I O >XM3HEHHBIX BOMPOCOB, HaXOJUTh UM IIPUMeHeHHe B TMpoliecce MO3HaHUS U
nipeoOpa30BaHus [IeMCTBUTEILHOCTH, BBICTYTATh C COOOITIEHHAMU 110 (hrI0Cco(CKUM BOTIPOCaM eCTeCTBO3HAHMS,
aKTMBHO y4YaCTBOBaTh B JUCKYCCHSIX, TOJ0OMPAaTh TeOPeTHUUeCKU mMarepuas, HeoOXOAMMBbIN /11 OCMBIC/IeHHS
MHOT000pa3HBIX BOMPOCOB, BO3HUKAIOIIHMX B MPoILjecce yueOHOM U BHe yueOHOM /1esTe/IbHOCTH;

- OpraHM3alysi Hay4yHO-MCC/Ie/|0BaTebCKOM paboThl ¢ (GUI0COPCKUMHU HMCTOYHUKAMU, TIEePUOJUKOM,
TIpOBe/leHNe HayUHbIX AUCKYCCUM, apryMeHTal[ii HayYHOT'O CTIopa, yuacTHe B HayYHbIX, HAyUHO-TTPAKTUUeCKUX
1 yueOHO-MeToinuecKUX KoH(pepeHIusX; chOPMUPOBATh HABBIKKA CAMOCTOSITE/TBHOTO aHa/I3a OHTOIOTHYeCKUX
Y TEOPETHKO-TI03HaBaTe/IbHBIX MPOO/IEM eCTeCTBO3HAHUS.

2. IlepeueHp 1MIAHUPYEMBIX pe3y/IbTaToB O0yueHHsi 10 AUCHUIVIMHE (MOAYJII0),
COOTHECeHHBIX C IVIAHMPYeMbIMH pe3y/IbTaTaMH 0CBOeHHUsI 00pa30BaTe/IbHOM NMPOrpaMMBbI
[Mporecc n3yueHUs AUCLIUTTMHBI HarpaB/ieH Ha (h)OpMUPOBaHUe 3/IeMeHTOB C/IeYIOIIUX KOMITeTeHIIUM B

cootBeTcTBUM ¢ PI'OC MO JAaHHOMY HarpaBJ/IeHHIO MOATOTOBKHU (CMeLUaTbHOCTH):

Kojg u HauMeHOBaHHe
KOMIIeTeHI[MU

Kareropus
KOMIIeTeHIHI

I'pynna koMmneTeHLuM

YK-1: Criocoben
OCYILIeCTBJISITh
KPUTHUYECKUW aHaJn3
Npo0IEMHBIX CUTYaLWA
Ha OCHOBe CHCTEeMHOI0
TOZAX0/a, BbIpabaThIBaTh
CTpaTervio J1erCTBUS

MexXKyJIbTYpHOe

YHuBepcanbHble o
B3aUMO/IeUCTBHE

B pe3ynbTaTe W3yueHUs JUCLUIIMHBI 00YJarOLUCs JO/KeH:

Kog w HaumeHoBaHue | Pe3ysmbTaThl 00y4eHUs MO AUCLUTIIAHE
VMHJMKaTopa KOMIeTeHLMH
YK-1.5 3HaTh: 0 B3aMMHOM 00YC/IOB/IEHHOCTH €CTeCTBEHHOHAYYHOTO U
Wcnonb3yet JIOTHKO- | punocoCcKoro moAxo0B K UCCAeI0BaHUI0 OKPY>KatoILlero MUpa;
MEeTO/I0/I0TYeCKU O pOMM HAyuyHbIX pEBOJIOLMM B ueJ0BeUeCKOW Ky/bType;
WHCTpyMeHTapui ISl | cofep)KaHue U LIeHHOCTb  Pa3/UYHbIX  METOJ0JIOTUYeCKUX
KPUTUUECKOU OLIeHKH | TIOAXO0/J0B, KOTOpble Haubosiee aKTyaqbHbI B COBPEMEHHOMU
COBPEMEHHBIX KOHIIEMIUH | XMMUW; OCHOBHBIE (uyiocodckue mpobiemMbl XUMUM;
¢unocodckoro ¥ | YMeTb: UHTepPIIPeTUPOBATh MPUOOpeTeHHbIe 3HAHUS, KOPPEKTHO
COLIMA/ILHOTO XapaKTepa B | MCI0/Ib30BaTh UX TMPU 00CYXI€HUM MUPOBO33PeHUECKHX, CMbIC/T
CBOeM MpeMEeTHOM | O KM3HEHHBIX BOMPOCOB, HAXOAUTh UM MPUMeHeHHe B Mpoliecce
obmactu TO3HaHUSI U TpeoOpa3oBaHUs [IeHCTBUTENILHOCTH, BBICTYTIATh C
coobmeHussMH 10 ¢uI0copCKUM  BOTIpoCaM,  aKTUBHO
yuyacTBOBaTb B [UCKYCCUAX, TIOAOWUpAaTh  TeopeTHUeCKHUid
Marepuas, HeoOXOAWMBINA [/ii OCMBICIEHHMS] MHOT000pa3HbIX




BOTIPOCOB, BO3HHMKAKIIMX B Ipoljecce yueOHOW U BHe yueOHOM
JesiTe/IbHOCTH;

BiaseTn: opraHu3aijieill HayuyHO-MCC/Iel0BaTeTbCKOW paboThI C
buI0cOhCKUMU  UCTOUHHMKAMH, TI€PUOJUKOH, TPOBeeHHEM
HaY4HBIX JUCKYCCHH, apryMeHTalfeil HayuyHOro Criopa, y4acTHeM
B HAyYHbIX, HayUHO-TIPAKTUYECKUX U YyueOHO-MEeTOJMUeCKUX
KOH(epeHIUsAX; CrOoCOOHOCTBI0 CAMOCTOSITEJTHHOTO — aHaIu3a
OHTOJIOTMUECKUX W  TEOPETHKO-TI03HABATeIbHbIX  Tpob/eM
eCTeCTBO3HaHUSI.

3. MecTo auciMiuiuHbl B cTpyKType OIIOII

IMucturuivHa oTHOCUTCA K biioky 1 «Juctmnmmbel (Mogyau)» (B51.B.01) 6a3oBoii yacti, hopMupyemast
y4aCTHUKaMU 00pa30BaTe/IbHBIX OTHOIIIEHUM.

Marepuan AuCHUIUIMHBL «D@UTocodCKHe TIPob6aeMbl XMMUK» 0a3upyeTcsl Ha ydeOHble AMCLUTUIAHBI
W3yUeHHBIX TI0 MpOorpaMMe TOJTOTOBKM 0aKalaBpPOB U CIIELUATMCTOB: (UI0COMUs, TIOUTOJIOTHS, OCHOBBI
6103 THKHY.

W3yuenne auctmrmHel «®unocodckre pobaeMbl XUMUM» TIOCTY>KAT MeTO/I0JIOTHYeCKOU 6a3oi Ayis
JaTbHeHIIIero u3yueHus AUCIUTIIMHBI 13 6a30B0ii yacTu 6710Ka 1 «VicTopusi U MeTOJ0OTHSI XUMUAK».

4. Copeprxanue AMCHUIUTHHBI (MOAYJIs1), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jiesiaM) ¢ yKa3aHHeM
OTBEJICHHOT0 Ha HHUX KO/JIMYEeCTBA aKafileMHYeCKMX WIM ACTPOHOMHYECKHX YacoB M BH/IOB
y4eOHBbIX 3aHATHI

4.1 CTpyKTypa JUCIUILIMHBI

OO6111ast TPYJ0EMKOCTb JUCLUIIIMHBI TI0 JAHHOM (hopMe 00y4eHHUsT COCTaB/sieT 2 3aueTHble equAMLIA (72
aKaJleMUUeCKMX yaca).

TpynoemMKOCTb, UacoB
dopma paboTh! 0byuaroIyxcs/Busibl yueOHbIX 3aHATHI Cemectp |CemecTp Beero
1 2

KoHTtakTHasi ayauTopHasi paboTa 00yuaroimxcs ¢ 17 17
rperozaBaresiem:
Jlektmum (J1) 17 17
[TpakTrueckue 3aHsaTus (I13) - -
CamocTrosTe/IbHas padora: 55 55
Kypcogoii mpoekr (KIT), kypcoast pabota (KP) - -
PacuetHo-rpaduueckoe 3azanue (PI'3) - -
Pedepat (P) - -
Acce (I) - -
CaMocTosiTeNIbHOE U3yUeHre pa3/ie/ioB 55 55
By ©ITOrOBOTO KOHTPOJIS - 3aUeT
4.2 CopeprxaHue pa3je/ioB JUCLUIIMHBI.

Ne HanmenoBanue C dopMa TeKylLLero

paszena paszena OACPIATHE PAsAL/a KOHTPOJIsS
1 2 3 4
, M TEMOIOLUECKIe OMITMpUYecKoe TO3HAHKe YO, 113
MeTadusnueckuii MeTo/
MpOO/IEMbI X¥MUHK M03HAHHUSI XUMUUECKHUX sIBJIEHUN




Kpureputi JleMapKaruu u
eUHCTBO  IMIMPUYECKOTO0 U
MeTahU3nuecKoro MeTO/IOB
[103HAHUSA. Teopus 51
9KCITepUMEHT. TeopeTtuueckuit
TI0paIi3M (aHapxuueckas
STMTHUCTEMOJIOTHS). Teopus
OTpa)keHusl. SI3bIK XUMUUN
CBepxco3HaHUe (TBOpuUeCKas
WHTYULS)

2 OBO/IOIMOHHAS JIOTUKA

KoHkpeTHOe 1 abCcTpakTHOe.

OT abCTpakTHOTO K KOHKPETHOMY
OBoJ/tOLUS  TIOHATUN. EIUHCTBO
MPOTUBOIOJIOXKHBIX CY)KIeHUN
AHaMUTUYeCKUe U CUHTeTUYeCKUe
YMO3aK/IFQUeHUs] B XUMUH.

YO, 13

OHTO/MOrNUeckue
1po0JIeMbl XUMHUU

Kpurepui CJI0’)KHOCTH B
5BOJIOLIMM M CAMOOPraHU3aLust
WHbopMaliioHHbIH KpUTepui
5BOJIIOLIMK. TepmMoJyHaMUUeCKU
KpUTepUi B XUMHYECKOU
sBoJIroLIMK. Knaccudukanus Hayk
Peykujonusm.
AHTUDPeyKLMOHNU3M u
aQHAJIMTUYECKUI MeTO/, T03HaHUSI.

y0, 13

OUYHASA ®OPMA OBYUYEHUA

4.3 Pa3penbl JUCHUILIMHBL, M3ydyaeMble B_1_cemecTpe

KosmmuecTtBo uacos
Ne
KonTakTHas padoTa 00y4yaromuxcs
pas HavmeHoBaHue pa3zenos
AyputopHas
Aena Bcero pa6ota CP
J | II3 JIP
2 3 4 51| 6
dunocodus U XUMUs 10 2
5 [Tovcku  mepBoHavana guiaocodamu 10 5 8
[IpeBHEro Mupa
3  [XuMHUUeckue MpeCTaB/IeHNs aIXMUMUKOB 10 2 8
4  [BO3HHMKHOBeHHE XUMUUECKOU aTOMHUCTHUKHU 11 4 8
5 |CraHOB/IeHMe CTPYKTYPHON XUMHUU 10 2 8
6 |3aKOHOMEpPHOCTH XMMUUeCKOro rpoLecca 10 2 8
7 [1ICO .. MeHzeneeBa Kak OTpakeHue 1 3 8
e/IMHCTBAa MaTepHUaJTbHOr0 MUpa




moeo: 72 17 55
4.4 CamocTosTe/1bHasA padoTa CTy/JeHTOB
HaunmeHoBaHue TeMbl Bup camocTrositennbHOM
N OuieHoyHOE Kon-Bo Kopg
JVCLIUTUIMHBI U BHEAYyJIUTOPHOU pabOThI
paszesna obyuarormuxcs, B T.u. KCP CPEACTBO Hacos | KOMMETEHLMH

dunocodus U XUMUS V3y4yeHre HayuHOU 113, YO 7 VK-1

JIATEepaTyphbl MO TeMe ’
[Tocku mnepBOHauasa | U3yuyeHue HayYHOU
¢unocodamu [IpeBHero | MTepaTypsl M0 TeMe a3, yo 8 YK-1
Mupa
XrMuyeckue V3y4yeHHe HayUYHOU
rpe/iCTaB/IeHuUs JIATEepaTypkl M0 Teme a3, YO 8 YK-1
AIXMMUKOB
Bo3HukHOBeHue y3yyeHHe HayYHOU
XUMHUYeCKON JITeparTypel [0 Teme a3, YO 8 YK-1
aTOMUCTUKU
CraHoBJ/ieHue V3y4yeHHe HayUYHOU 113, YO 8 VK-1
CTPYKTYPHOU XUMUHU JIUTepaTypel 10 TeMe ’
3aKOHOMepHOCTU V3y4yeHre HayuyHOU 113, YO 8 VK-1
XUMMUECKOI'0 IIpoLjecca | JIUTepaTypsl 110 TeMe ’
[1C3 .. MeHgeneeBa | u3yueHve HayYHOU
KaK OTpa’KeHue JIMTepaTypsl 10 TeMe
e/MHCTBA a3, YO0 8 YK-1
MaTepuaJbHOr0 MUpa

Bcero yacoB 55

4.5 JTabopaTopHbIe 3aHATHUS — He TIPelyCMOTPeHbI Y4eOHbIM TJIaHOM

4.6 IIpakTHYeCcKHe 3aHATHSA — He TIPeJlyCMOTPeHbI yueOHbIM IJIaHOM

O4YHO-3AOYHASA ®OPMA OBYYEHHSA

4.1. CTpykTypa AMCHMILIAHBI.

OO6111ast TPYA0EMKOCTh AUCLUIIMHLI 110 JaHHOHN opMe 00yueHUst cOCTaB/IsieT 2 3aUeTHble eAUHULIbI (72

aKaJleMUUeCKux yaca).

TpynoemMKOCTb, 4acoB
dopma paboTs! obyuatomyxcs/Busibl yuebHbix 3ansatuii | Cemectp | Cemectp Beero
1 2

KoHTakTHasi ayZiuTopHasi paboTa 00yuaroIumxcs ¢ 34 34
rpernozaBaresem:

JTekumum (J1) 17 17
[TpakTrueckue 3ansatus (I13) 17 17
CamocTosiTenbHas pabora: 38 38
Kypcosoii mpoekT (KIT), Kypcosast pabota (KP) - -
PacueTtHo-rpadmueckoe 3aganue (PI'3) - -




Pedepar (P) - -
Acce (I) - -
CamocTosiTe/IbHOE M3yUeHue paszie/ioB 38 38
3aueT/3K3aMeH 3a4eT 3ayeT

4.3. Pa3pe/bl AUCHMIUIMHBI, H3y4aeMble B 1 cemecTpe

KosmyecTtBO yacoB

Ne KoHTakTHas pa6ora o0yuarmmmxcs
pas HavmMeHoBaHMe pa3zenoB
AyauTtopHas
Aena Bcero pabora CP
JI| 113 | JIP
2 3 4 5| 6 7
dunocodus U XUMUsI 12 4 4
o [louckr  mepBoHauasa puaocopamu 10 3 3 4
[lpeBHero Mupa
3 |XuMuueckue npe/CTaB/IeHNs aTXMMHUKOB 10 2 2 6
4  (BO3HHMKHOBeHHE XUMHUUeCKOW aTOMHUCTHUKU 10 2 2 6
5 |CraHOB/IeHWEe CTPYKTYPHON XUMHU 10 2 2 6
6  |3akoHOMepHOCTHM XMMHMYECKOro TIpoLiecca 10 2 2 6
7 [lICO [.M1. MeHzeneeBa Kak OTpa)keHHe eJUHCTBA 10 Y ) 6
MaTepuaabHOro Mupa
Hmozo: 72 17 | 17 38
1.4 CamocTosiTesibHAsA padoTa CTy/A€HTOB
HavmeHoBaHUe TeMbl Bup camocTosiTe/TbHOM 0 K K
JVICLIATIJIMHBI WU BHEayTUTOPHOW paboThI HEHOtHoe O/"BO oA
paszena oOyuaromuxcs, B T.4. KCP CPEACTBO HacoB | KOMIETEHLIH
dunocodus U XUMUs W3yuenne HayuHOU
JIMTepaTypkl 10 TeMe; )
MIO/ITOTOBKA K YCTHOMY 3, Y0, T 4 YK-1
orpocy
[Toucku mnepBoHauasna | M3yuyeHvie HayuHOU
¢unocodamu [IpeBHero | 1MTepaTypsl M0 TEME; 113, YO, T 4 VK-1
Mupa MIO/ITOTOBKA K YCTHOMY T
orpocy
XuMHUueckue W3yuenne HayuHOU
TIpeiCTaB/IeHUs] JIMTepaTyphl 110 TeMe; i
a/IXUMUKOB MIO/ITOTOBKA K YCTHOMY 3, Y0, T 6 YK-1
orpocy
Bo3HukHOBeHuUe N3yuenne HayuHOU
XUMUYeCKOU JIMTepaTyphl 110 TeEMe; i
aTOMMUCTHKU IIO/ITOTOBKA K YCTHOMY 3, Y0, T 6 YK-1
orpocy




N3yueHue HayuHOI
CTaHOBJIEHI/Iue JIMTepaTyphl 10 TEME; 113, Y0, T 6 VK-1
CTPYKTYPHOU XMMUU MO/ITOTOBKA K YCTHOMY B
orpocy
3aKOHOMEepHOCTHU N3yueHue HayuHOI
XUMHMUECKOT'0 TIpoLecca | IUTepaTypsl 10 TEME; 113, 0, T 6 VK-1
MOJTrOTOBKA K YCTHOMY
orpocy
[1C3 .. MeHnpeneesa | M3yuyeHre HayuHOU
KaK OTpa’KeHue JIUTepaTyphl 110 TEME; 113, YO, T 6 VK-1
e/IMHCTBA MOJTOTOBKA K YCTHOMY
MaTepraabHOr0 MUpa orpocy
Bcero yacos 38

4.5 JIaGopaTopHbIe 3aHATHUS — He MpelyCMOTPeHbl yueOHbIM T/IaHOM

4.6 IIpakTHYeckKHe 3aHATUA

Ne Ne KosnuectBo
HanMmeHOBaHMe NPaKTU4eCKOro 3aHATUS
1/n | pasgena 4yacoB
1. 1 dunocodus ¥ XUMus 4
2. 2 [Moucku mnepBoHauana gunocodamu lpeBHEro mupa 3
3 3 XUMHYeCcKUe TpesCcTaB/IeHUs aIXUMUKOB 2
4 4 Bo3HUKHOBEeHHe XUMHUYeCKOW aTOMUCTHUKU 2
5 5 . 2
CraHOB/IeHMe CTPYKTYPHON XUMHUU
6 6 3aKOHOMEepHOCTH XMMHUYeCKOro IpoLecca 2
[1CO .M. MeHeneeBa Kak OTpa’keHHe eJUHCTBa )
7 7 MaTepuabHOr0 MUpa
Bcero: 17
4.7 KypcoBoi NpoeKT — He MpelyCMOTpeHa yueOHbIM IJIaHOM
5. IlepeueHpr yueOHO-MeTOAMYECKOT0 ofecmedyeHHs1 /[JIsi CAMOCTOATE/THLHOH PabdoThI

00yJaroImuxcs Mo AUCIUIUINHE (MOY/TIO).
YyeOHO-MeTOAUUECKUH KOMIUIEKC 10 AMCLIATIIMHE BK/IFOYAeT KOHCIEKTHI JIEKIIUMA, KOTOPbIe HaXOAATCS B

CBOOO/JTHOM /IOCTYTIE /IS CAMOCTOSITe/IbHOM pabOThl MaruCTpaHTOB Ha Kadeape «Punocodusi».

CamocTosTenbHasi paboTa MaruCTpaHTOB BK/IFOUAeT:
- MOATOTOBKA KOHCIEKTA IO MPe//I0’KeHHON TeMaTHKe;

- MIOATOTOBKA /I0K/1aJla ¥ Mpe3eHTal[|iH /IJis PaKTUUeCKUX 3aHsATHH.

6. @DoH/, 011€eHOUYHBIX CPe/CTB /I/Ifl TeKyIero KOHTPOJisl yCIieBaeMOCTH U POMEe)XyTOUHOH

aTTecTaruu




1. EcTecTBO3HAHUE — 3TO:

+ OTpac/ib Hay4YHOr0 MO3HAHUS

OTpac/ib HapoOAHOTO X035 CTBa

Cdepa corpanbHbIX OTHOIIIEHUIA

2. I'1aBHasA 0CO0EHHOCTh HAYKH — 3TO eé:

PerynupoBaHUsi CO CTOPOHBI U/1€0/IOTH3UPOBAHHOT'O PYKOBO/ZICTBA

[TopgumHeHWe peMruo3HbIM J0rMaMm MoI0XKeHUe

3aBUCUMOCTh OT JIMYHOCTH MCCIe[joBaTe/Is

+O0BEKTUBHOCTD

3. Ha ¢yHameHTaIbHYI0 M IPUKJ/IAJHYIO MOApPa3/e/isieTcs HayKa:
+®usurka

Mertamnyprus

leorpadus

ArpoHoMus

4. Hayka — 3T0:

+KoMIoHeHT AyXOBHOM Ky/IbTypbI

OieMeHT MPaKTU4YeCcKoro rpeoOpa3oBaHUs MUPa

DneMeHT MaTepyabHO-TIPe]METHOT'O OCBOEHHUS MHpa

Pe3synbTaT 00BII€HHOTO, )KUTEHCKOTO 3HAHKS

5. IIpo6/ieMbI HDABCTBEHHOM 0TBETCTBEHHOCTH YUEHOI'0 CEerofHA OTHOCATCA K 00/1acTH (hopMHUpOBaHUS:
+HayuHo# Ky/IbTypbl

MeTo/10/10THY HayYHOT'O UCCIe/JOBaHUS

CBes13u MeX/ly HayKol 1 0011iecTBOM

CBsi31 MeXX/Ty HayKOU U TTPOM3BO/ICTBOM

6. IlepBoii B CTOpPHH HayK (pu3MUecKasi KQPTHHA MHpa ObL1a:
Mertadmiznueckas

KsaHTOBO-T10/1€Bast

OJIeKTPOMarHuTHas

+MexaHuyeckas

7. BriepBble Ujies1 0 eJUHCTBE MaTePUAIHLHOM 0CHOBE OKPY)KAIOIero MUpa 0bl/ia BbIJBUHYTA:
+[IpeBHerpeueckumu ¢unocodhamMu MuneTCcKon IKObI

[peBHerpeueckumu rnocodamu InelCKoM MIKOJIbI

[IpeBHeNHUICKMMU MY/IpeLiaMu

[IpeBHeKUTaMCKUMU MypeLiaMu

8. cxoqHoM 0CHOBOM BCeX 3HAaHHMU 0 MPHPOJe B PEeBHOCTH AB/ISVIUCH 3HAHMS:
Buonoruueckue

XUmuyeckue

MepguHCcKue

+®dusnueckue

9. MarepuasiucTuuecKasi TPaKTOBKa (U3UUecKol KapTUHBI MUPa XapaKTepHa Ji/isi:
A. Diinmreiina u B. T'eitzen0Oepra

3. peaunrepa 1 A. DUHILITENHA

+M. I1nanka u A. DiiHILITeliHA

B. Teitzen6epra u 3. [lIpeauHrepa

10. ®u3nvecKas KapTUHa MUpa:

+3aHUMaeT JOMHHUDYIOLL[ee TM0I0yKeHHe B eCTeCTBeHHOHAayYHON KapThHe MUpa
SIBnsieTcst HeobsI3aTe/TLHOM COCTABRJISAONIEH YacThIO 0011eli KapTUHBI MHpa
sIBnsieTcst HEOOXOJUMOM, HO He OTIpeZieIsIIoLeli YacTbio 0011ei KapTUHBI MUpPa
SIBnisieTCsl HaMMeHee CyIleCTBEHHOM UacTbiO 0011ieil KapTUHBI MUPa

Bonpocsl K 3auery

6. [Tloucky nmepBoHayana JpeBHerpeueckuMu ¢unocopamu (AHakcumeH, ['epakiut, KcenodaH, Ommnenok).
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10.

11.

12.

13.
14.
15.

Yetbipe 3emMeHTa cTuxuu Apuctorens (384-322 rr 10 H.3.)

ATomMucTHUeckue B3T/Isi/IbI IpeBHerpeueckux unocodos JleBkurrma, [emokpuTa u dnukypa (Y-I1 BB 10
H.3.). [Tosma Jlykperus «O mipupo/ie Beliei».

OUTMHUCTUYECKUH TIepro/] B pa3BuThM Xumun (1Y-1 BB /10 H.3.). [TorCKu TpeBpaliieHyst BeIecTB B 30/I0TO
(bonoc).

Anxumust apabo-mycynbMadckoro mupa YI1-XH BB (I'ebep, Pa3ec, ABuiieHHa).

CpenHeBekoBasi eBporeiickast anxumus XI-XYH BB (Marnyc, bekoH. [Toucku «punocodckoro KaMHsi» 1
OTKDBITUS aJTIXUMUKOB.

Koner anmxumun. ATpoxumusi Kak palyoOHaibHOe mnpojo/bkeHue amxumun (XY-XYH BB). Arpukorna,
[TaparjesibC - OCHOBOIMOJIO)KHUKN MeIULIMHCKOT'O HarlpaB/ieHUsI B XUMUM.

XUMHUKO - MeAMLIMHCKas guaocodus [Naparjensca.
«Anxumus» Jlubay - mepBbIi B UCTOpHM yueOHUK Xxumuu (1587). Pabotsl I'maybepa.

3akoH boiins (1662) - Mapuortta (1676), ero 3HaueHue [i/is aTOMUCTUUECKOW TeOPUU BelleCTBa.

[MpencraBnenue boitisi 06 snemeHTe. KpuTHKa TIpe/CcTaB/ieHWN alXWMHKOB W CHUCTEMa XUMHUUECKOW
¢dunocodpuu B counHenuu boiins « Xumuk - ckentuk» (1661).

Jranbl GopMUPOBaHUA U OLleHUBAHUS KOMIIeTeHIUH.

Kopg HanmeHoBaHue

Ne KoHTponvpyemsle paszens! (TeMbl) KOMITETEHIJHH OLEHOUHOrO
n/m JUCLIATITMHBI (1M ee yacTi) cpejcTBa
1 dunocodus ¥ XUMUS. YK-1,5 113, YO, T
2 | [oucku nepBoHauana ¢unocodamu YK-1,5 3 VO

peBHero mupa. A3, YO, T
3 | Xumuyeckue  IpejCTaB/IeHUs YK-1,5

aIXUMHUKOB A3, Y0, T
4 BoO3HUKHOBEeHHE  XUMHUUECKOU YK-1,5

aTOMUCTUKHU A3, YO, T
5 | CraHOB/IeHUe CTPYKTYPHON XUMUHU. YK-1,5 113, YO, T
6 | 3aKOHOMEpPHOCTHM XHMMHUUYECKOro IpoLecca. YK-1,5 113, YO, T

IITkana 1 KpUTEePUH OL[eHUBAHUS MHUCbMEHHBIX H TBOPUYeCKHX pabor.

bamn Kputeprun
bl

5 ['mybokoe 1 IpOUHOE yCBOEHME MPOrpaMMHOT0 MaTtepHara. [lonHsie,
TIoC/ie/joBaTeIbHbIe, TPAMOTHBIE U JIOTUUECKH H3/1araeMble OTBETHI ITPU
BUZION3MeHeHnH 3aiaHusi. CBOOOJHO CTIpaB/IsieTCsl C TOCTaB/IeHHbIMU
3aj/lauaMH, MOYKeT 000CHOBATh MPUHSATBIE PEIIIeHHs], [EMOHCTPUPYET BjlaJleHUe
Pa3HOCTOPOHHUMU HaBbIKAMH U TIPUeMaMHU BbITIOJTHEHHS TIPaKTHUeCKHUX pabor.

4 3HaHWe MMPOrpaMMHOT0 MaTepHasia, TPAMOTHOe U3/I0KeHue, Oe3
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CyILIIeCTBeHHBIX HETOUHOCTel B OTBeTe Ha BOIIPOC, MPaBUIbHOE IIPUMeHeHHe
TeopeTUYeCKUX 3HaHUM, B/laZileHrne HeoOXO0MMbIMU HaBbIKaMU TIpU
BBITTOJIHEHUU TIPAKTUYECKUX 3a/1au

3 [leMOHCTpPUpYeT YCBOeHHe OCHOBHOTO MaTepuasa, py OTBeTe

[IOMYCKar0TC HETOYHOCTH, TIPU OTBETe HeJOCTaTOUHO NMpPaBUIbHbIE
(hopMynMpOBKY, HapyllieHHe MOC/e0BaTe/IbHOCTU B U3/I0’KeHUH
MPOrpaMMHOI0 MaTepuarsa, 3aTPyJHEeHUs1 B BbITIOJIHEHUM MPaKTUUeCKUX
3a/laHuN

2-1 | Cnaboe 3HaHHe MPOrpaMMHOT0O MaTepurara, Py OTBeTe BO3HUKAIOT OIIUOKHY,
3aTpy/AHeHUs TPU BLITIOJTHEHUH MPAKTUYeCKUX paboT

Illxana ¥ KpUTepuu OLleHNBAHUS TECTOBbBIX 3a/JaHUM.

OrneHka Kpurepun
«OTIMYHO» 3azsanue BbIrojiHeHo Ha 91-100%
«XopoLo» 3aziaHue BbIrosiHeHo Ha 81-90%
«Y IOB/IETBOPUTETHEHOY 3agaHue BbInoaHeHO Ha 51-80%
«HeypoBneTBopUTe/IEHO» 3aganue BbinoaHeHo Ha 10-50%

7. OCo0eHHOCTH peaM3aluy JUCLMILVIMHGI /ISl HHBA/IU/I0B U JIML C OTPAaHUYEHHbBIMH BO3MOXXHOCTAMH
3A0POBbs

I[Tpu 0OyueHHU NUL] C OTPaHUYEHHBIMUA BO3MOKHOCTSIMH 3/J0POBbSI YUUTHIBAIOTCS UX MHUBU/Ya/IbHbIE
ncuxogusuueckre ocobeHHocTH. OOyueHHe WHBA/JW/IOB OCYILECTB/SIETCS TakKKe B COOTBETCTBHM C
VH/IUBH/[yalbHOW TIPOTPaMMOM peabuyTaliy UHBau/Aa (Mpy HaTM4YKn).

Jnsa auy ¢ HapyweHuem c/yxa BO3MOXKHO TIpeJjoCcTaB/ieHre yueOHOH WHbOpMal[iy B BU3ya/bHOU hopme
(KpaTKui KOHCTIEKT JIeKI|UM; TeKCThbl 3aflaHUWii, HalleuaTaHHble YBeJIMUeHHBbIM IIPUPTOM), Ha ayJAUTOPHBIX
3aHSITUSIX JIOTMYCKAeTCsl TIPUCYTCTBHE aCCHUCTEHTa, a TakXKe Cyp/OTepeBOUMKOB U THU(IIOCYP/I0TIePEBOAUNKOB.
Tekyl i KOHTPOJIb YCTIeBAEMOCTH OCYIIeCTB/ISIeTCSI B MUCbMEHHOUM (opme: 00yuaromuicss MHUCbMEHHO
OTBeYaeT Ha BOMPOCHI, MTMCbMEHHO BBITIOHSIET MpakTUUeckue 3azanusi. Joknaz (pedepar) Takke MoxeT ObITh
Tipe/iCTaB/ieH B MMCbMEeHHOU (hopMe, TpH 3TOM TpeOOBaHUS K COJIep>KaHHI0 OCTAOTCsS TeMU Ke, a TpeOoBaHus K
KauecTBY M3/I0)KeHUs Marepuasa (MOHATHOCTb, KayeCTBO peuM, B3aWMOJEWCTBUe C ayJuTopuer U T. [.)
3aMEeHSIFOTCSI Ha COOTBETCTBYHOIMEe TpeOOBaHUs, TIpe[bsiB/isieMble K IHCbMEHHbIM paboram (KauecTBO
odopmiieHHsI TeKCTa U CIMCKa JUTepaTyphl, TPAMOTHOCTb, HaJMuWie WIIHOCTPALMOHHBIX MaTepuaioB U T.[.).
[TpomeskyTouHasi aTTeCTaryst [/Isl JIAL] ¢ HapyLIeHUsIMUA CTyXa MPOBOJAUTCS B MHMCHbMEHHOUW (opMe, TIPU 3TOM
WCTIONB3YIOTCS 00IIMe KPUTEPUH OlleHUBaHUs. [Ipu HeoOX0AUMOCTH BpeMsl TIOATOTOBKU K OTBETY MOJKET ObITh
YBeJIMYEHO.

Jns auy c HapyweHuem 3peHuUsi OMyCKaeTCsl ayjuanbHOe MpefocTaBieHHe HWH(GOpMalWH, a Takke
WCI0JIb30BaHre Ha ayAUTOPHBIX 3aHATUSX 3BYKO3alMChIBAOIIUX YCTPOUCTB (AUKTO(OHOB U T.A.). JomyckaeTcs
MPUCYTCTBME Ha 3aHATHUSAX acCUCcTeHTa (TIOMOIIHMKA), OKa3bIBAIOIIero OO0yJarouumcs HeoOX0AuMYyHo
TeXHUUYECKYI0 IMOMOLLb. TeKyI1ii KOHTPOJIb YCI1eBaeéMOCTHU OCYILIeCTB/IsIeTCs B yCTHOM opme. T1pu npoBeseHnr
TIPOMEXKYTOUHOM aTTeCTal[|uH /ISl JIUL] C HapyllleHreM 3peHUs TeCTUPOBaHKEe MOJKeT ObITh 3aMeHeHO Ha YCTHOe
cobecezioBaHMe T10 BOTIPOCAM.

Jns auy ¢ oepaHuueHHbIMU B803MOMCHOCMSMU 300p08bsl, UMEIoWUX HApYWeHUsl ONOpHO-08U2amMe/bHO20

annapama, Ha ayJUTOPHBIX 3aHATHUSAX, a TaKKe NPU TNPOBeJeHUM IMpoLefyp TeKyLlero KOHTPOJsS
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yCIIeBaeMOCTH Y TIPOMEKYTOUHOM aTTecTalldyd MOTYT ObITb IpeflocTaBieHbl Heo0XOAUMble TeXHUUecKHe
cpesicTBa (MepCOHANBHBIM KOMIIbIOTEP, HOYTOYK WM JIPYrOMl TrajpkeT); [OIyCKaeTCs TPUCYTCTBUE
accUCTeHTa (aCCHCTEHTOB), OKA3bIBAIOIIEro 00yUarouMcs He0OX0[UMYI0 TeXHIUUECKYIO TTOMOLIb (3aHATh
pabouee MecTo, TiepeJBUraThbCs IO ayJUTOPUM, TMPOYMTATh 3ajaHWe, OPOPMUTbL OTBET, OOIIATHCS C
TrperoziaBaresiem).

8. IlepeyeHb OCHOBHOM M JIOTIO/THUTE/TGHOU y4e0HOW JIUTepaTypbl, HE00XOAMMOM /11 OCBOEHHS
AVICLMILIMHBI (MOAy/1s1).

8.1 OcHoBHas 1uTeparypa

1. JTucee N.K. ®unocodus. buonorusi. KympTypa (paboThl pa3HbIX JieT) [SneKTpoHHBINA pecypcl/
JIuceeB N.K.— DneKTpoH. TeKCTOBbIe laHHble.— M.: MHcTuTy T dpunocopun PAH, 2011.— 315 c.— Pexxum
pocrymna: http://www.iprbookshop.ru/18755.— 3BC «IPRbooks», o nmaposto

2. JIvicak U.B. ®unocodckuii aHamu3 1eCTPYKTUBHOM JleaTeTbHOCTH uesioBeKa [ D/1eKTPOHHBIN
pecypc]/ JIbicak .B.— DeKTpoH. TeKCToBbIe faHHbIe.— CapaToB: By3oBckoe obpa3oBanue, 2014.— 266
c.— Pexxum gocrtymna: http://www.iprbookshop.ru/23598.— 3BC «IPRbooks», o napoJito 30/10TyXuH
B.M. ®unocodckue Bompockl xumun: yueb. mocobue / B. M. 3onmotyxuH, H. A. 3onotyxuHa ; 'Y
KysI'TY. - KemepoBo, 2008. - 92 c.

Hemener A.I'. CoBpeMenHbIe (hrmocodcKre TTpob/ieMbl MaTeMaTHUeCKMX, eCTeCTBEHHBIX 1
TeXHUUeCKHX HayK: yueO-meTo/, mocobue / A.I'. [lemeHeB. - ApxaHrenbck: M3-a-so AT'TY, 2007. - 79 c.

3. Kanke B.A. ®unocodus matematuky, pusnky, buonoruu: yue6. mocobue/ B.A. Kanke. -M.: KHOPYC,
2011. - 368 c.

4. Kypamos B. U. Vctopus u punocodus xumun: yueb. mocobue / B.W. Kyparmmos. - M.: KV, 2009. -
608c.

5. CriupkuH A.I". dunocodus: yuebHuk. 2-e uza. / A.I.CimpkuH. — M.: T'apaapuku, 2006.

8.2 lonoiHMTE ILHAA IMTEpaTypa

1. Kanke B. A. ®unocodus. Victopuueckuii U cuctemMaTiyeckuid Kypc. 5-e usg. M.: Jloroc, 2010.

2. CnupkuH A. I'. @unocodust. — 2-e uzf. - M.: 'apgapuku, 2008.

3. Kanke B.A. OcHoBHble ¢humocodckrie HarpaBaeHUs: ¥ KOHLEMUKA HayKu: yueb. mocobue. M., 2008. —

4. Kapnan P. ®unocodckue ocHoBanus pusuku. M., 1971

5. Kusizera E.H., Kypatomos C.I1. 3akoHbI 3BOJIIOL[MH X CAMOOPraHu3aliy CJIOXKHBIX cucteM. M., 1994,

6. KoxanoBckwuii B.I1., IIpxxunenckuii B.1., CeprozeeBa E.A. ®unocodus Hayku. YuebHoe rocobue. M.,
2006. — 496 c.

7. Kyn T. CTpykTypa HayuHbIX peBojtoumii. M., 1975, 1977.

8. Jlakatoc U. [lokazaTenbCTBa U onpoBep>keHust. M., 1967.

9. MukemmHa JI. A. ®dunocodus Hayku: OOiMe nmpobseMbl Mo3HaHHUS. MeTO0/I0TUsl eCTeCTBEHHBIX U
ryMaHUTapHbIX HayK. XpectomaTusi. M., 2005.

10. MukeminHa JI. A.  ®unocodpusi Hayku: CoBpeMeHHasi smucTeMosiorusi. HayuHoe 3HaHue B
JUHAMUKe KyJIbTypbl. MeTO/I0/I0THUsI HAyYHOTO MCC/leZioBaHus: yueb. mocobue. M., 2005. — 464 c.

11. [Tonmep K. Jloruka u poct HayyHoro 3HaHus. M.,1983.

12. [Tyankape A. O Hayke. M., 1990.

13. Paccen b. YenoBeueckoe rno3HaHue. Ero cdepa v rpanuibl. M., 1957.

14. Cesbe I'. OT MeUTBhI K OTKPBITHIO: KaK CTaTb yYeHbIM. M.,

15. CoBpemeHHble (unocodckre TpoOIEMBbI  €CTECTBEHHBIX, TEXHUUECKUX U  COI[HA/IbHO-
Ir'YMaHUTapHBIX HayK: yueOHUK / rof 061, pea. B.B. MuponoBa. M., 2006. — 639 c.

16. CoBpemenHas ¢unocodusi HaykKu. Xpecromatusi, M., 1994.

17. Crénun B.C. Teopetnueckoe 3Hanue. M., 2000.

18. Crénmn B.C. ®unocodus Hayku. O6irue ipobaembr: yue6HUK. M., 2006. — 384 c.

19. CreruH B.C., B.I'. 'opoxoB, M.A. Po30oB. ®unocodust HayKu ¥ TeXHUKU. M.,1995.
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20. Cynb0bl ecTeCTBO3HAHUSA: COBpeMeHHbIe AUCKyccun. M., 2000.
21. YepuaBckuii [1.C. CuHepreTuka v nHGOpMaLMOHHbIE MPOLIeCChI B KUBbIX cucTeMax. M., 2001.
22. ®pask @. dunocodust Hayku. M., 1960.

8.3 Ilepuoguueckue u3panus
Kypnasbr:

«Borpocs! punocopun»;
«Hayka U )XU3Hb»;
«HaykoBezieHue»;
«ITpupoga»;

«HenoBek».

9. IIepeueHs pecypcoB HH(OPMaLIOHHO-Te/IEKOMMYHHKAI[UOHHOM ceTH "HHTepHeT" (fanee - ceThb
"VIHTepHeT"), He00X0JUMBIX /I/Isl 0CBOEHHS JUCIMILIUHBI (MOY/Is).

http://philos.msu.ru/

http://www.philosophy.nsc.ru/BIBLIOTECA/Library.htm

http://philosophy.allru.net/main.html

http://www.i-u.ru/biblio/default.aspx?group=0

10.MeToanuecKkue yKa3aHus A1 00yYaKOIIUXCS 110 0CBOECHUIO JUCIMILTHHBI (MO/y/1s1).

[ToaroroBka K NMpakTUYeCKUM 3aHATHUSAM JI0/DKHA CTPOUTHCS B COOTBETCTBUU C LieJIIMU U 3a7ja4aMy Kypca.
OTBeT Ha BOMPOC CJieiyeT CTPOUTh C TIPHBJeueHreM OOIIMPHOrO KOJMUeCTBa OCHOBHOM U JIOTIONTHUTE/IbHOU
JIUTEpaTyphbl, TIPH OTBeTe CeAyeT 00si3aTe/IbHO yKa3aTh, KaKie NCTOYHWUKHY OBbITH UCITO0/Ib30BaHBIL.

JIutepaTypa /151 NPaKTUYECKUX 3aHSITUIA:

1. Kanke B. A. ®unocodus. Victopuueckuii U cuctemMaTryeckuid Kypc. 5-e usg. M.: Jloroc, 2010.

2. CnivpkuH A. I'. ®dunocodus. — 2-e usg. - M.: 'apgapuku, 2008.

3. Kanke B.A. OcHoBHble ¢unocodckrie HarlpaB/ieHNsI ¥ KOHLENLMKA HayKu: yueb. mocobue. M., 2008. — 400

4. KapHan P. ®unocodckue ocHoBaHus pusmku. M., 1971

5. Kusasesa E.H., Kyparomos C.I1. 3aKk0HBI 3BOTIOLIMKA ¥ CAMOOPraHU3aliuM CJIOKHBIX cucteM. M., 1994.

6. KoxanoBckwuii B.I1., ITpxxunenckuii B.1., CeprozeeBa E.A. ®unocodus Hayku. YuebHoe rocobue. M.,
2006. — 496 c.

7. Kyn T. CtpykTypa HayuHbIX peBomoruu. M., 1975, 1977.

8. Jlakaroc U. [loka3saTesnbCTBa U OrpoBepxxeHus. M., 1967.

9. MukemmHa JI. A. dunocodpus Hayku: OO1ue npobseMbl MO3HaHUS. MeTOH0/IOTHSI eCTeCTBEHHBIX U
r'yMaHUTapHbIX HayK. XpectoMatusi. M., 2005.

10. MukemmHa JI. A.  ®unocodpus Hayku: CoBpeMeHHasi smucTeMosiorusi. HayuHoe 3HaHue B
JUHaMUKe KyJIbTYpbl. MeToj0/I0TUsi HAyYHOT 0 UcC/iejoBaHust: yueb. mocobue. M., 2005. — 464 c.

11. ITormmep K. Jloruka u poct HayyHoro 3Hanus. M.,1983.

12. [Tyankape A. O Hayke. M., 1990.

13. Paccen b. UenoBeueckoe nosHanue. Ero cdepa u rpanunpt. M., 1957.

14. Cesbe I'. OT MeuThI K OTKPBITHIO: KaK CTaTh y4yeHbIM. M.,

15. CoBpemenHble  ¢unocodckre T1pobseMbl  eCTeCTBEHHBIX, TEXHHMUECKMX U  COLMa/bHO-
ryMaHUTapHBIX HayK: yueOHUK / oz obi. pes. B.B. MuponoBa. M., 2006. — 639 c.

16. CoBpeMmenHas ¢unocodpus Hayku. Xpecromatusi, M., 1994.

17. CrenuH B.C. TeopeTtuueckoe 3Hanue. M., 2000.

18. Crermua B.C. ®unocodus Hayku. Obiye npobsemsr: yuebuuk. M., 2006. — 384 c.

19. CreruH B.C., B.I'. 'opoxoB, M.A. Po3oB. ®unocodus Hayku ¥ TeXHUKU. M.,1995.

20. Cynp0bI ecTeCcTBO3HaHUS: COBpeMeHHbIe fuckyccud. M., 2000.

21. UepHasckuii [1.C. CuHepreTvika U MH(OPMaLMOHHbIe TIPOLIeCCh] B XKUBBIX cucTeMax. M., 2001.

22. @pask @. dunocodus Hayku. M., 1960.

Llenbro paKTUYeCKUX 3aHATUN SIB/ISTCS:
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http://philos.msu.ru/library.php?PHPSESSID=69d15906bdea54d8803399379ea38a84
http://www.i-u.ru/biblio/default.aspx?group=0
http://philosophy.allru.net/main.html
http://www.philosophy.nsc.ru/BIBLIOTECA/Library.htm

- 3aKperieHre MoJ/lyuYeHHbIX 3HaHUM;

- TpOBepKa ypPOBHSI TOHMMAaHHUSI CTYZEeHTaM{ BOTPOCOB, OCBaMBaeMbIX 10 yueOHOW JIUTepaType,

CTEeIeHW Ka4yeCTBa YCBOEHHS MaTepHdJ/id CTYyAeHTaMU;

- BOCIIO/THEHHe TPO0OesIoB B MPOMJeHHOW TeopeTHUecKod 4acTW Kypca M OKa3aHHe IOMOILU B €ro

YCBOEHHHU.

11.Tlepeuers WHGPOPMALMOHHBIX  TEXHOJ/IOTUHM, HCIO/Jb3yeMbIX MNPH  OCYLIeCTB/IEHHH
0o0pa3oBaTe/JIbHOTO TpoOIlecca MO AUCHUILUIMHE (MOAY/0), BK/IIOYas MepedyeHb MPOrpaMMHOI0
o0ecnieyeHusi 1 MHGOPMALIMOHHBIX CIIPABOYHBIX CHCTeM (IPU HEOOXOAMMOCTH).

http://www.philosophy.ru

http://www.konferencii.ru

http://www.globalistika.ru

12. MaTepua/ibHO-TeXHHYeCKass 0a3a, HeoO0XxoguMasi [Jisi OCYIIeCTB/IeHHSI 00pa30BaTe/IbHOrO
nporecca mo AucHuIUInHe (Moay/w). IlpuBoAsATCA CBeJjleHHs 0 CHEIHATU3MPOBAHHbBIX ay/JUTOPUAX,
OCHAIL[eHHBIX  o0opyAoBaHueM  (CTeHAaMH,  MOAE/NSIMH, MaKeTaMH, WH(OPMaIHOHHO-
W3MEPUTEe/IbHBIMH CHCTEMaMH, o0pa3naMd M T.4.) M MNpeJHa3HAUEHHBIX /il TNPOBEeJAEHHs
/1a00paTOPHOr0 MPAKTHKYMa, 0 TeXHHYECKHUX W 3JIEKTPOHHBIX CPeACTBAxX O0yueHHsA W KOHTPOJIA
3HAHHUH CTY/IeHTOB.

3ansaTus no gucuuruinHe «®Pumocodckre mMpobseMbl XMMHW» TIPOBOASATCS B yueOHBIX ayJUTOPHSX C

HCIO0J/Ib30BaHHWEM MHTE€PAKTHUBHLBIX AOCOK, ITPOEKTOPAd U HAlJIAAHBIX 110Co0Ouii.
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ConramypagoB [I'.JI. Pabouas mporpamMma yueOHOW /[AWUCOMIUIMHBI  «YTIpaB/ieHUe
rpoeKkTaMu» /cocT. AoueHT Kadeapsl xumuu ['.[]. ContamypazoB — ['posHbiii: PI'BOY «HeueHckuit
rocyzapcrBeHHbli yHuBepcuteT uM. A.A. Kageiposa», 2025 1.

Pabouass mporpamMma yueOHOM JUCLIMIIMHBI pPacCMOTpeHa W ojo0peHa Ha 3acelaHUU
Kadezpbl «XUMHUs», peKOMEH/I0BaHa K MCII0/Ib30BaHUIO B yueOHOM mpotiecce (mpotokos Nel ot
03.09.2024 r.), cocraBneHa B cooTBeTcTBUU € TpeboBanusmMu PI'OC BO mo HarpaBieHHIO
noarotoBkn 04.04.01 - «Xumusi» (ypoBeHb MarucTpaTyphl), YTBep)KIAEHHOTO TIPUKa30M
MunuctepcTBa obpa3oBanus v Hayku Poccuiickoit ®epeparun ot 13 mrosist 2017 1. Ne 655, ¢ yuetom
npopuns «HeopraHnnyeckass XuMHs», a Takke pabourM y4yeOHbIM IUIAHOM [0 JlaHHOMY
HarpaB/IeHUIO TIOJTOTOBKHU.

©Conramypagos I'.[T., 2025 T.
©®TI'BOY BO «YeueHCKul rocyjapCTBeHHbIN yHUBepcuTeT uM. A.A. KazgbipoBa», 2025 T.



10.

11.

12.

Copepxanue

CTp.
Lenu 1 3aauM OCBOEHUS AUCLUTLIVHBI 4
[TepeueHb TJIAHUPYEMBIX Pe3y/IbTaTOB 00yUEHHS 10 JUCLIUTIINHE

(MoAy/t0), COOTHEeCEHHBIX C MJIaHUPYeMbIMU pPe3yJibTaTaMU OCBOEHUS
oOpa3oBaTe/IbHOM MPOrpaMMBI 4

MecTto aucturiuHbl (Mofyisi) B ctpykType OITOIT 5
Copep>kaHue JUCLUIUIMHEBI (MO /Is1), CTDYKTYPUPOBaHHOE 10 TeMaM

(pa3zmenam) c ykazaHueM OTBeZleHHOTO Ha HUX KOJIMYeCcTBa

aKa/[eMUYeCKHUX YaCOB U BUJOB YUeOHBIX 3aHSTHM 5
[TepeueHb yueOGHO-MeTOAMUECKOTO 0OeCTIeueHHsI i CAaMOCTOSITe/TbHOM

paboThI 00YUaKOIIUXCS 10 JUCLIUTIIMHE (MO/YJIIO0) 12
@DOH/1 OLIEHOUHBIX CPe/CTB /I POBeJeHuUs IPOMEXXYTOUHOM aTTeCcTaluu
00yuaroluXcs 10 AUCLUTUTUHE (MOJYJTI0) 12
OcobeHHOCTH peany3alid JUCLUTUIMHBI I WHBAJWAOB W JIML[ C
OrpaHUYeHHBIMHA BO3MOXXHOCTSIMH 37J0POBbSI 14
[TepeueHb OCHOBHO¥ U [OTIOJTHUTETLHOW yUeOHOM TUTepaTyphl,

Heo0X0JUMOM J/ist OCBOEHUSI JUCLIUTIMHBI (MO/TYJIsT) 15
[TepeueHb pecypcoB MHGOPMAL[MOHHO-TE/IEKOMMYHHUKALIMOHHOW CeTH

"NHTepHeT", He0OXOJUMBIX /IJIsi OCBOEHUS AUCLIUTITMHBI (MOZYJIs) 16
Metoauueckuie yKa3aHUs it 00yUaroIIUXCsl TI0 OCBOEHUIO JUCLIATITUHBI

(Mopys) 16
[TepeueHb MHGOPMAL[MOHHBIX TEXHOIOTUM, UCIO/Ib3yeMbIX TPU

OCyIIIeCTB/IEHMH 00pa30BaTe/TbHOTO MPOLiecca o AUCHUATUIMHE (MOAYJIIO),

BKJTIOYast TlepeyeHb NPOrpaMMHOTr0 obecrieueHust 1 MHPOPMALMOHHBIX

CIPABOYHBIX CUCTEM (TIpH HEOOXOJMMOCTH) 17
OmnucaHue MaTepyabHO-TEXHUUECKOU 0a3bl, HeOOXOUMOM /1/1sT

OCyIIIeCTB/IeHHUs 00pa30BaTe/IbHOTO MPOIiecca Mo AUCHUIIIAHE (MOAYJIIO) 17



1. Ilesin 1 3a4auM 0OCBOEHMSA JUCLUIIMHBI

[enb ocBoOeHUA JMCHMILUIUHBI:
— copMUpOBaTh y ciayliaTeseli HeoOXoANMbIN 00BEM PyHJaMeHTaTbHBIX U MPUK/IaJAHbIX 3HAHUMH,
NIPAaKTUYeCKUX HAaBbIKOB, HEOOXOUMBIX [IJIsl YCITEIITHOTO yTIpaB/IeHuUs TIPOEKTaMHU.

3ajauM JUCIHUILIHHBI:

- U3yueHHe C MIOHITUMHO-KaTeropuaabHOro arrapara B 06/1acTu yrpaB/ieHUs! IPOeKTaMu;

- popMUpOBaHue 3HaHUSI METOZI0B CTPYKTYPU3aLIUU U yTIpaB/ieHus POeKTaMu;

- (hbopMUpOBaHKEe YMeHUI UCI0/Ib30BaHKsI COBPEME@HHOT0 MHCTPYMeHTapusl yIipaB/aeHust
TIpoeKTaMH (J1IeKOMII03UL[us, BblJje/ieHre 3TaroB, GYHKIWM U MTPOLIeCCOB MPOEKTa);

- popmMHpOBaHe HABBIKOB M YMEHHUM TI0/ITOTOBKKA 000CHOBaHMs 1 pa3pabOTKU I/laHa MPOeKTa.

2. TlepeueHb NJIAHMPYEMBIX pPe3y/IbTaTOB 00yYeHHs 110 AUCLUIIINHE, COOTHECeHHBIX C
IUIAaHUPYeMbIMH pe3y/IbTaTaMH 0CBOeHHsI 00pa30BaTe/IbHON MPOrpaMMbl.

[Tpotiecc u3yueHus AUCLIUIVIMHBI « Y TIpaB/ieHHe TTPOeKTaMK» HalpaByieH Ha (popMUpOBaHUe
3/IeMEHTOB CJIe[[yIOLUX KOMIeTeHuM B cO0TBeTCTBMU ¢ PI'OC no JlaHHOMY HarpaBJ/IeHUIO:

I'pynna KommeTeHIui

Karteropusi KoMmeTeHIuii Kop

YHuBepcasbHble

YK-2

CriocobeH oCyIIecTB/ISTh
TOMCK, KPUTUUECKUI
aHaJIu3 U CUHTe3
vH(opMaLuy,
MIPUMEHSITh CHUCTEMHBIN
MOJXOZ, A/1s1 peLleHust
MOCTaB/IeHHBIX 3a/la4

Koj v HauMeHOBaHHe
UHUKATOpa KOMIeTeHLU!

Pe3ynbTaThl 00yueHHs
M0 JVCHUIIHHE

YK-2.1

Pa3pabaTtbiBaeT KOHIIETIL[HIO
MpOeKTa B PaMKax
0003HaueHHOH MPO6/IeMBI:
dhopMynupyer 1je/ib, 3a[jauu,
000CHOBBIBAET aKTya/IbHOCTh,
3HAUMMOCTh, OXKU/JaeMble
pe3y/bTaThl U BO3MOXKHBIE
cdepbl UX TPUMEHEHHUST

YK-2.2

Pa3pabaTbIBaeT KOHIIEII[HIO
MPOeKTa B paMKax
0003HaueHHOM TIPO6/IEMBI:
bopMy/MpyerT Liesib, 3a/iauu,

3HaTh:

- TeopeTHUecKre OCHOBBI U 3aKOHOMEPHOCTH YTIpaB/IeHHs
TPOeKTaMU

YMeTsb:

- BBITIOJIHATH TEXHUKO-9KOHOMHUYeCcKoe 060CHOBaHMe
TIPOEKTOB

Bragets:

- MeTOZOJI0THel yrpaB/ieHusl MIPOeKTaMu Ha YPOBHE,
HeoOX0IUMOM JIJIsi 0OCO3HAHHOTO ee TIPUMeHeHUsI B
TIPOEKTHOM [lesiTelIbHOCTH (PYHKLIMOHUPYIOLLel
OpraHu3aluu

YMmerts:




000CHOBBIBAeT aKTyalIbHOCTb,
3HAYMMOCTb, 0>KU/IaeMbIe
pe3y/IbTaThl U BO3MOXKHbIE
cepbl UX MIPUMeEHEeHHsT

YK-2.3

[TnaHupyet HeOOX0UMBIE
pecypchbl, B TOM UuCie, C
yUeTOM UX 3aMeHsIeMOCTH

YK-24

Pa3pabatbiBaeT riaH
peanu3aliu poeKTa C
HCTO/Ib30BaHHUEM
WHCTPYMEHTOB T/ITAaHUPOBaHUS

YK-2.5

Ocy1ecTB/isieT MOHUTOPUHT
X0/la peasu3aliu MpoeKTa,
KOpPPEKTHPYeT OTK/IOHEeHUs,
BHOCUT JIOTIO/THUTE/TbHbIE
W3MeHeHUs B IJlaH peasii3aljuu
TPOEKTa, YTOUHSIeT 30HbI
OTBETCTBEHHOCTH YUaCTHUKOB
MPOEeKTa, OLIeHHWBaeT
JIOCTOMHCTBA U HeJIOCTaTKU
(TeopeTnyeckue 3a1aun),
TperuMyIliecTBa U pUCKH
(DpakTHyeckue 3a/1aun).

- IJIAHUPOBATH H606XO,Z[I/IM]:IE pecypcChl, B TOM 4yHncje, C yueToM
HUX 3dMeHAeMOCTH

- pa3pabaTbIBaTh MJIaH peair3aruy MpoeKTa C UCIOIb30BaHUeM
VHCTPYMEHTOB IJIaHUPOBaHUS

- OCYILL[eCTB/ISTh MOHUTOPUHT XO/la Peasr3aliiy TPoeKTa,
KOPPEeKTHPOBATb OTK/IOHEHUS, BHOCHUTD JOTIO/IHUTE/TbHbIE
M3MeHeHHsl B TIJIaH peasiu3aljiy MpOoeKTa, YTOUHSATh 30HbI
OTBETCTBEHHOCTH YYaCTHUKOB IPOEKTa, OI|eHUBaTh
JIOCTOMHCTBA U He/IOCTaTKU (TeopeTUuecKue 3a7jaun),
MpeuMyIecTBa U PUCKU (TIpaKTUUeCcKue 3a/1aun).

3. Mecto guciuniniebl B cTpyKrype OITOIL.
YuebHas auclUIUIMHA «YTipaBiaeHue mipoektamu» (b1.B.02), Bxoaut B Brok (JUCIMIUTMHBI TI0
BbIOOPY) M oTHOcUTCS K BapuaTuBHOW uactv OIIOII mo Hampasienuto mogroroekd 04.04.01 —
«Heoprannueckasi xumusi». [JucuurivHa usyvaercst Ha 1 Kypce.

4. Copep)xaHue JUCHUIUIMHBI (MOAy/s), CTPYKTYpHMpPOBaHHOe N0 TemaM (pa3jeiaM) C
yKa3aHHeM 0TBe/IeHHOI'0 Ha HUX KO/THYeCTBa aKa/leMUUeCKUX U/IH aCTPOHOMHUUYECKHX YacoB 1

BHU/IOB y4eOHBIX 3aHATHH.

4.1 CTpyKTypa JUCIUIL/IMHBI
OO611ast TPyA0eMKOCTb AWCLUIUIMHBI 110 JaHHOW hopMe 00yueHUst coCTaBisieT 2 3aUeTHbIe
eaUHULBI (72 akafileMUUeCcKuX yaca)

Tpys0eMKOCTb, YaCOB
dopma paboTe! 00yuaromuxcs/Busibl yueOHBIX 3aHSITHIN Cemectp Beero
1 2
34 34
KoHTakTHas aysuTopHasi pabota 00yJaromyxcs ¢ MpernoaBaTeeM:
Jlektmu (JI) 17 17
[TpakTrueckue 3aHsaTus (I13) 17 17
JlabopatopHblie paboTs (JIP)




CamocTositenbHasi pabota ( CPC) 38 38
Kypcosoii npoekt (KIT), kypcoasi pabora (KP)
Jloknaz (/1)

3cea (9)

Pecdepar (P)

CaMOCTOSITe/IbHOE U3yUYeHHe pas3/iesioB 38 38

By UTOrOBOro KOHTPOJIS — 3a4eT
3auer ¥ 3aueT C OLIEHKOM 110 OYHOM ¥ OUHO-3a04HOM opMaM 00yueHHs MPOBOJWTCS B paMKaX 3aHSATHH CeMHUHAPCKOTO
THIA, B yueOHOM T/IaHe Yackl He BbljesieHbl. Yackl, BbIie/IeHHbIE HA IPOMEXKYTOUHYHO aTTeCTaltIo B rpade «KOHTPOJIb»
yueGHOro IIaHa, BK/IIOUAIOT B CeDsi: KOHTAKTHYIO ayJUTOPHYIO paboty (eé ob6bmeM ycTaHaBiIMBaeTcs mpukazoM «O
HOpMaTHBax pacueta obbeMa roZloBoil Harpy3ku npocgeccopcKo-IpernoaBaTebCKoro cocraBa 1o nporpamma BO») u
CaMOCTOSITe/IbHYIO paboTy.

4.2 CopeprxaHue pas3/e/ioB JUCLUIIINHBI

dopma
Copeprkanue paszesna TeKYLL[ero
KOHTPOJISA

No HaumeHnoBaHue

pasjesa pasjena

OCHOBHBIe TIOHSITHSI B 00/71aCTH yTIpaB/IeHUS
[POeKTaMH. Ornipepenenue TIOHSATHS]]
OOBeKTHI YIIpaB/ieHNs B [«IIPOEKT».  OCHOBHBIe  XapaKTepUCTUKH
1 [MPOEKTHOM rpoekTta. ba3oBbie 3seMeHThl yripasieHus] YO, PK
MeHe/)KMeHTe rnpoekToM. Knaccudukaiys — MpOeKTOB.
Matpuia ueneii 1 metozioB. OnpezeseHue
MOHATUIN «TT0PThenb» U «IIporpaMmmanr.
PKvi3HeHHBI LMK nipoekTa. OripeseneHue
TOHATHS «OKpy)Karoljass cpeja IIPOeKTa».
@dakTopel  BHEIIHel CpeJbl  IPOEKTa.
@dakTOpbl BHYTPEHHEW CpeJibl TIPOEeKTa.
OCHOBHBIE yYaCTHUKU IIpOEKTa U UX
B/IMsHUE  HA  peaJM3aljul0  IIpOeKTa.
OrnpesiesieHre TIOHSTUS «KU3HEHHbIN LUK
[POeKTa». NByxdasnHas CTPYKTYpa I, PK
PKU3HEHHOT' O LIMKJIa TIPOEeKTa.
UeTbipexcdaszHasi CTPYKTypa »KHW3HEHHOTO
[[MK/Ia TipoekTa. IlatudasHasi CTpyKTypa
PKU3HEHHOT 0 1JMKJIa rpoekTa. [lecsitudasHas
CTPYKTYpa >KW3HEHHOIO LMK/a I[IpOeKTa.
OO6berHeHHasE CXxeMa pa3/IMYHbIX B3TJIS/[0B
Ha >KU3HEHHbIN LUK [TPOeKTa.

CTpyKTypH3aLus
NpoeKTa

OcHOBHbIE TTIOHATUA B obactu
[MpOLIeCCHOTO0 TIoAgXo4a K  yIIpaB/IEHHUIO
MpPOeKTaMHU. Omnpenenexuve TIOHATHS]
«IIpoLece». Turbl ITpo1eCcCoB,
KJ/1itoueBble 3/iIeMeHThl  [BBITIOJIHAEMBbIe KOMaH,I[OI\/’I IMPOEKTaA.
MpoeKTa CpaBHHTeJ’IBHbIﬁ dHa/IM3 T'PYIIIl IIPOLeCCOB
yrpaB/ieHusl IPOEKTOM U (a3 >KU3HEHHOTO
[IMK/Ia ITIpOEeKTa. OHPE,E[EJIGHI/IG OCHOBHBIX
MATH TPy  TPOLECCOB  yMpaB/eHus
[IPOEKTOM.

PK, I




OTanbl MpOeKTa

Ornpefenenuve TOHATUSA «UHULAALUA
rnpoekTta».  OCHOBHble  COCTaBJISIFOLIUE
TPYIIBI TIPOLECCOB MHULMAMU. CriocoObI
OMucaHus IPOAyKTa rnpoekTa. CocraBieHue
CTpaTernyeckKoro rJ1aHa TIPOEeKTA.
Pa3paboTka KpuTepueB BbIOOpa TMpOEKTa.
OcHOBHBIE MeTOZABI BbIOOpPA  TIPOEKTa.
Crioco0mI cbopa HCTOpPHUYECKOH
rH(bOopMaLu 0 TIPOEKTe. Bunbl
(opManbHBIX ~ pe3y/lbTaTOB  MpoLecca
WHULMALUU TpoeKTa. Ornpegenenuve
TTOHSITUS «IOTYIIIeHre» U BUBI JOMYIIeHUM
B mnpoekre. OmpejeneHue  IOHATUSA
«OrpaHuYeHre» M BUJbl OrpaHUYeHUN B
TIPOEKTe.

YO, PK

[loaroroeka
000CHOBaHUS TIPOEKTa

['pyrmna TIPOL[eCCOB TIJIAHUPOBAHMUSL.
OnpejeneHrie OHATUN «IJIAHUPOBaHUE» U
«7aH  mpoekTa». OCHOBHbIE  YPOBHU
raHupoBaHus. [Iporiecchl niaHUpPOBaHUS.
[InaHupoBaHWe Lieled U COZep)KaHUs
npoekta. OrnpegeneHre paboT MpoekTa.
KanengapHoe [JIaHUPOBaHUe.
[TnaHupoBaHKe peCcypcoB.

[TnaHupoBaHMe 3aTpaT U GPUHAHCHUPOBAHUS
npoekTa. Co3ziaHue 1y1aHa NpoeKTa.

YO, PK

YTipaB/ieHHe pUckaMu

['pynma nporeccoB.  McrnonHeHus.
OmnpejeneHve  MOHATUSA — «OpraHu3aLiys
VICITOJIHEHUS TIPOeKTa». [Tpoueaypsl
OpraHu3aljiy MCIO/IHEeHNUS [IPOEKTa.

I, YO, PK

3aBeplleHre [TpoeKTa

['pynra mMpoLiecCOB  MOHUTOPUHTA U
KOHTPOJISL. Ornipegenenuve TIOHATUSA
«KOHTDOJIb VICTIOJTHEHUST TIPOEKTa».
[Tporeaypsl KOHTPOJIS peanvsanyy
npoekTa. TpeboBaHUsI K cliCTeMe KOHTPOJIS.
[IpyHLUITBI ~ TIOCTPOeHUs  3(PPeKTUBHOU
CUCTEMBbl KOHTpOJil. Buabl TpoLjeccoB
KOHTpO/IS npoekTa. OnpeziesieHye TTOHATHS
«MOHUTOpPUHI». OmpejeneHye TOHATUN
«KOppeKTUpYyoLue JeNCTBUS» U
«yTpaBJ/ieHNe U3MEHEHUSIMU MTPOEKTa».

MeTo/1 0CBOEHHOTO 00beMa.

YO, PK




4.3 Pa3pe/nbl JUCHUILIMHBL, M3yyaeMble BO 1 cemecTpe

OYHASA ®OPMA OBYUYEHUA

Ko/inuectBo yacos
No KoHnTakTHas paboTa 00yJyaromnuxcs
pas- HaumeHnoBaHue paszenoB Ay/MTOpHast
Aena Bcero abora CP
JI 13 JIP
1 | OOBeKThI yrpaB/ieHUs: B IPOEKTHOM 3 5 5 4
MeHe/)KMeHTe
2 CrpykTypusaLus rpoekra 8 2 2 4
10
3 | KiiroueBble 371eMeHTBI ITPOeKTa 2 2 6
10
4 | Drarbl IIpoeKTa 2 2 6
5 [ToaroroBKa 000CHOBaHUSI TIPOEKTA 10 2 2 6
12
6 | YmpaBieHue puckamu 3 3 6
14
7 3aBepliieHye [poeKTa 4 4 6
Hroro: 72 17 17 38
4.4 CamocrosTe/ibHasi padoTa CTYJAeHTOB
Bup camocTosiTe/ibHOM
o OueHouHO Koz
HanmeHoBaHue TeMbl BHeayJMTOPHOU o Kos-BO KOMIIETEH-
JUCLIMTUIMHBI WK pa3jena paboThl 00yuaroImxcs, cpencreo | 1ACOB .
B T. u. KCP PeA 1
OOBeKTHI yIIpaB/IeHHUs B [TpopaboTka yqeGHQ’H YO, PK 4 VK-2.1-2.5
NIPOEKTHOM MeHe/DKMeHTe JIUTepaTypbl, JIEKLIUU
CTpyKTypu3arys MpoeKkTa [TpopaboTka yuebHO
JIUTepaTyphl, JTeKLUU. O, PK 4 YK-2.1-2.5
IToaroToBka goKnaja.
KiroueBbie 3/1eMeHThbI POeKTa [ToaroroBka JJoK/iaza. PK, [ 6 YK-2.1-2.5
OTarbl IpoeKTa [TpopaboTka yqe6HoUH YO, PK 6 VK-2.1-2.5
JIUTEpaTyphl, JTEKLUU.
[ToaroToBKa obocHoBanusi | [IpopaboTka yqe6HoUH YO, PK 6 VK-2.1-2.5
1IpoeKTa JIUTEpaTyphl, JIEKLUU
YmnpaBieHue puckamu ITpopaboTka yueOHOM
JIUTepaTyphl, JTEKLUM. O, YO, PK 6 YK-2.1-2.5
[ToaroroBka JJoK/iaza.
3aBepliiieHMe TIPOeKTa [TpopaboTka yqe6HoVH VO, PK 4 VK125
JIMTepaTyphl, JTeKLUU.
Bcero: 38

4.5 JIabopaTopHbie padoThI — He MpelyCMOTPeHbl yueOHbIM TJIaHOM




4.6 IlpakTHUyecKue 3aHATHUSA

/11

Ne
pasjena

HaumeHoBaHue MPaKTUUECKOI'0 3dHATHA

KonuuectBo
4acoB

OObu1ee orpe/iesieHNe MPOEKTa; MTPU3HAKU MpoeKTa. [IpoeKT u
KoMmraHusi. Poruaru ynpaenenusi. [IBa acriekta yripaBJ/ieHUsI:
«TeXHUKa» U «HUCKyCCTBO». CBsI3b yIpaBJ/ieHUsI POEKTaMH C
JIPYTMMU  yTIpaB/eHUeCKUMU [UCLUIUIMHAMU. 3aKOHbl B
yTpaB/ieHUU MPOEKTaMHU.

DYHKLIUU yIIpaBJIeHUsl. [Topcucremel yIIpaBJIeHUs
TPOEKTaMHU. YTIpaBJieHHe MpeIMeTHOM 00/1aCThi0, KAUeCTBOM,
BpeMeHeM, CTOMMOCTBHO, pUCKaMu, TIepCOHAJIOM,
B3aMMOJIEMCTBUEM C MOJAPSAYMKAaMH, KOMMYHUKAL[USIMU.
WNHTterpauus npoekxra.

KitoueBble moHsiTHS mnpoekTa. Llemn mpoekTta, NMpOAYKT M
pe3y/ibTaT MpOeKTa, IpaHMLbl TPOeKTa, CTpaTernyecKyi
riaH. [1naH o Bexam.

’Kvi3HeHHBIM LMK W (pa3bl yrpaB/ieHHs MPOEKTOM. OTaribl
npoekTa  pa3pabOTKW  HOBOTO  U3Zenus. OTarsl
VHBECTUL[MOHHOIO NIPOEKTa.

Nuuumauums mpoekta M 3tana. Ilacmopt mpoekra. busHec-
TporiecC TMOATOTOBKM 000CHOBaHMs TIpoekTa. IloAroroBka
OTMMCaHUS TIPOAYKTa, 000CHOBaHMS MTPOEKTA.

Paspabotka maHa mipoekta. CTpPyKTypa IJlaHa IPOEKTa.
[Ipoueccel n1aHMPOBaHUS: ONpe/ie/ieHre TIepeyuHst Oreparui;
OLIeHKAa [JIUTe/IbHOCTH, PecypCoB, CTOMMOCTH, IepCOHasa,
TJIaHUpOBaHUe B3auMO/IeHCTBUS, UAEeHTU(DUKALIUY PUCKOB U
pa3paboTKa pearupoBaHMs.

VpeHTUUWKaIS M OllEHKA PUCKOB TIPOEKTa, pa3paboTKa
pearripoBaHusi.  CriocoObl  TIPOTUBOZEWCTBUS ~ PUCKAM.
YripaBieHue U3MeHeHUsIMU.

3aBepiiieHue MpoeKTa: 3aKphbITHe KOHTPAKTOB,
aJIMMHUCTpaTUBHOe 3aBepilieHue. [lojBefieHWe UTOTOB
nipoekTa. OnpegeneHue 3¢ heKTUBHOCTH npoeKTa. KapTouka
a/IMMHUCTPATUBHOTO 3aBepIlIeHusl.

MoTuBalss ¥ CTUMYy/JMpPOBaHWe KOMaHJbl  TPOEKTa.
[TpuHLMIB TpeMupoBaHust. TUrbI olieHOK. KpuTepru oLieHKH
pabotbl. KiroueBble riokasaTesiu 3 )eKTHBHOCTH.

Bcero:

17

4.7 KypcoBas paboTa — He TIpe/[yCMOTpPeHa yueOHbIM TIJTAaHOM




O4YHO-3AOYHASA ®OPMA OBYYEHUSA

OO61masi TPyA0eMKOCTb AMCIATUIMHBI 110 JAHHOW (popMe 00yueHHst COCTaB/sieT 2 3aueTHbIe

eAUHULIBI (72 akafileMUUeCcKrX uaca)

Tpy[0eMKOCTb, 4acoB
dopma paboTel 00yuaromuxcst/Buipl yueOHbIX 3aHATUN Cemectp Beero
1 2
32 32
KoHTakTHasi ayfuTopHasi paboTa 00yJaroLuxcs ¢ Mperno/jaBaTenem:
Jlekuyu (JI) 16 16
[TpakTrueckue 3aHsTus (I13) 16 16
JTabopaTtopHsbie paboTsI (JIP)
CamocrostenbHas pabora ( CPC) 40 40
Kypcogot#i npoekT (KIT), kypcosas pabora (KP)
Jloknaz (/1)
Accr (D)
Pedepat (P)
CaMOCTOSITe/IbHOE M3yUYeHHe Pas/iesioB 40 40
By UTOrOBOro KOHTPOJIS — 3a4eT

4.3 Pa3penbl JUCHUILIMHBL, M3yyaeMble BO 2 cemecTpe

Ko/inuectBo yacos
No KonTakTHas paboTa 00yuyaromnuxcs
pas- HavMeHoBaHue pa3zenoB AypnuropHast
Aena Bcero abota CP
JI 113 JIP
1 | 06
BEKThI yIIPaB/IeHUs] B IPOEKTHOM 10 9 5 6
MeHey)KMeHTe
2 | CtpykTypusaius IpoeKTa 10 2 2 6
10
3 | KiroueBble 371eMeHTBI ITPOeKTa 2 2 6
10
4 | Drarbl IIpoeKTa 2 2 6
5 [ToaroroBKa 000CHOBaHUS TIPOEKTA 10 2 2 6
10
6 | YmpasneHue puckamu 2 2 6
12
7 3aBepliieHye IpoeKTa 4 4 4
Hroro: 72 16 16 40

10




4.4 CamocTosTeTbHAsA PaboTa CTYyAeHTOB

Bup camocTrositennbHOM
HanmeHoBaHue TeMbI BHeay/JUTOPHOMU OueHequo Kosn-Bo KOMIE(;’EI[‘QH—
JMUCLIMTUTMHBI WK Pa3jiena paboThI 00yUaroIUXCS, CpecTEo YacoB -
B T. u. KCP
OOBeKTHI yTIpaB/IeHus B [TpopaboTka yueOHOI
TIPOEKTHOM MeHe/PKMeHTe NTUTepaTyphl, TeKLHiA YO, PK 6 YK-2.1-2.5
CTpyKTypH3a1iuist IpoeKTa ITpopaboTka yuebOHOM
JIUTepaTyphl, JTeKLU. O, PK 6 YK-2.1-2.5
IToaroroBka AoKmaja.
KntoueBkle 3/ieMeHTHI IPOeKTa IToAroToBKa foOK/Iaja. PK, 6 YK-2.1-2.5
OTarnbl MpoeKTa ITpopaboTKa yue6GHOM
P JH/II)TeI;aTypr, }]]TEKHHﬁ. YO, PK 6 YK-2.1-2.5
[ToaroToBKa obocHoBanusi | ITpopaboTka yuebHO
np(;quTa JII/lI)Tel:;)aTypr, BJ]'IEKL[I/Iﬁ YO, PK 6 YK-2.1-2.5
YmnpaBrieHue puckamu [TpopaboTka yueOHOM
JIUTEPATyPhbl, TEKLIUMN. O, YO, PK 6 YK-2.1-2.5
[ToAroToBKa AOKIa/a.
3aBepiieHe PoeKTa [TpopaboTka yueOHOI
P P ]II/II)TEI;)aTypr,}J,'IEKL[I/If/i. YO, PK 4 YK-2.1-2.5
Bcero: 42
4.5 JTabopaTopHbIe padoThI — He MPe[yCMOTPeHbl Y4eOHbIM T/IaHOM
4.6 IIpakTHuyecKue 3aHATHUSA
Ne Ne Konuuectso
Wi | paszena HanMmeHOBaHMe TIPaKTHUECKOTO 3aHSATHS 4ACOB
Obu1ee oripe/iesieHNe MPOeKTa; IPU3HAKU MpoeKTa. [IpoeKT u
KommaHusl. Pbruaru yripaBieHus. [IBa acmiekTa yripaB/ieHUs:
L 1 «TeXHHMKa» U «UCKYCcCTBO». CBSI3b yIpaB/eHUs POEKTaMH C 2
JIPYTUMH  yTIpaB/ieHUeCKUMHU AUCLIUTUVIMHAMUA. 3aKOHBI B
yTIpaBIeHUU MMPOEKTaMHU.
dyHKIMM  yrpaBieHus.  [lofcucTeMbl  yTIpaB/IeHUs
MpOeKTaMHU. YTIpaBJieHHe MpeIMeTHOM 00/1aCThI0, KAUeCTBOM,
2. 2 BpeMeHeM, CTOMMOCTBIO, PUCKaMH, TIepCOHAIOM, 2
B3aUMO/IEICTBHEM C TIOAPSAUMKAMH, KOMMYHHUKAIUSIMU.
VHTrerpanus npoekra.
KitoueBble moHsATHSI TipoekTa. Llemw mpoekTa, MPOAYKT U
3. 3 pe3ysbTaT MPOEKTa, T'PaHUIIbl TPOEKTa, CTpaTerunyecKui 2
riaH. [11aH o Bexam.
JKu3HeHHbIN WK U (a3bl yrpaBlAeHUs] TTPOEKTOM. JTarlbl
4. 4 TpOeKTa pa3paboTKu HOBOTO U3 esus. JTanbl 2
WHBECTUI[MOHHOTO MPOEKTa.
Vuunyanusi mpoekta W 3Tana. [lacmopt mpoekta. BusHec-
5. c TpoliecC TMOArOTOBKM 000CHOBaHMs TipoekTa. IloAroroBka 5
OTMMCaHUs TIPOAYKTa, 000CHOBaHUS MTPOEKTa.
PaspaboTka myiaHa mpoekta. CTpPyKTypa IJlaHa IPOEKTa.
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[Tporieccel MIaHUPOBAHMS: OTIpe/ie/ieHre TIepeyHsl OTeparyi;
OLIeHKa [/TUTe/IbHOCTH, PecypcoB, CTOMMOCTH, TepCOoHasa,
T/IaHUPOBaHKWe B3aUMO/IeHCTBHS, UAEHTU(DUKAIIMA PUCKOB U
pa3paboTKa pearupoBaHwUsl.

VpeHTudUKalss M OLleHKa PUCKOB TpOeKTa, pa3paboTka
6. 6 pearpoBaHusi.  CriocoObl  MPOTUBOAEMCTBUSI  PUCKAM. 2
YnpaBsieHue U3MeHeHUSIMHU.

3aBepiiieHue MpOeKTa: 3aKpbITHe KOHTPAaKTOB,
aJJMUHUCTpaTUBHOe 3aBeplieHue. [loZBeseHWe HWTOTOB
ripoekTa. Onpegenenue 3¢ heKTUBHOCTH npoeKTa. KapTouka
7. 7 aZIMUHUCTPAaTUBHOI'O 3aBepIIeHMUS. 3
MoTuBauyss ¥ CTUMYy/JMpOBaHMe KOMaH/bl  TIPOEKTa.
[TpuHUMIIBI IpEeMUpPOBaHUs. TUIBI OLIeHOK. KpuTtepuu OLjeHKH
paboTel. Knrouepble miokasatenu 3¢GeKTUBHOCTH.

Bcero: 15

4.7 KypcoBas paboTa — He TIpe/[yCMOTPeHa yueOHbIM TIJTaHOM

5. IlepeueHb Yy4eOHO-METOAUUYECKOTO0 oOOecmeueHHs [/isi CAMOCTOATE/TbHOH PaboThI
00y4JaroIMxcs Mo AUCHUIUTHHE (MOAYJTIO).

1. CamocrosiTesibHasi paboTa CTyeHTOB. Bubl, hOpMbI, KpUTEPHH OLIeHKH [ D1IeKTPOHHBIN
pecypc]: yue6bHO-MeToAMUecKoe mocobue/ A.B. MepeHKOB [u ip.].— D/1eKTpoH.
TEKCTOBBIe JaHHbIe.— EKaTepuHOYpr: ¥Ypanbckuii dheaepanbHbiid yHUBEpcUTeT, DBC
ACB, 2016.— 80 c.— Pexxum goctyma: http://www.iprbookshop.ru/66592.html.— 35C
«IPRbooks»

2. Metoauueckrie peKOMeH/Ial[|iH 110 OpraHU3allii CaMOCTOSITe/TbHOM paboThI CTY/I€EHTOB
[DnekTpoHHBIN pecypc]: A/l CTy/IeHTOB MHCTUTYTa AUCTAHIIMOHHOT'O U 3a0YHOTO
00yueHHst/ — DIEeKTPOH. TEKCTOBbIe JaHHble.— M.: Poccuiickuii HOBbIN YHUBEPCUTET,
2008.— 88 c.— Pexxum poctymna: http://www.iprbookshop.ru/21291.html.— 3BC
«IPRbooks»

6.D0H/ OLIEHOYHBIX CPeJCTB /ijisi MPOBEJAeHUs aTTeCTAI[UH 00yYaroIuXCs MO0 AUCIUILIHHE
(Moysmo)

[IpenycmoTpeHbl Ciiefytoliye BU/bl KOHTPOJIS KaueCcTBa OCBOEHUSI KOHKPETHOM JAWCLIMIIIUHBI:

- TeKYLLIU KOHTPOJIb YCIIeBAEMOCTU

- TIPOMEXKYTOUHAs aTTeCTalysi 00yJYarIUXCsl TI0 AUCLUTIUINHE

@oH[| OIIEHOYHBIX CPe/ICTB /I7Isk IPOBeIeHUs] TPOMEXXYTOUHOM aTTeCTaly 00yUaroXcs TI0
JUCLMIIHE 0(OpMIIeH B MPWIOXKeHUH K paboueit mporpaMmme JUCLIATIIUHEL.

TUroBble KOHTPOJbHbIE 33/laHUs WM WHbIe MaTepuasibl, HeOOXOUMble [Ijisi OLIeHKA 3HaHWM,
YMEHHWM, HaBbIKOB U (M/IM) OIbITA [IeATe/IbHOCTH B TIPOLIeCCe TEeKYLLero KOHTPOJIS

TecToBbIe 3ajaHUs

1. [leHekHbIe Cpe/iCTBa, [IeHHbIe OyMaru, HHOe UMYILeCTBO B TOM UHCJIe UMYIIleCTBEHHBIE
TIpaBa, UMeEIOIIHe JIeHe)KHYIO OLIeHKY BKJ/IaZIbIBaeMble B 00BEKThI TIPeTIPUHIUMATETbCKOM
JIesITe/IbHOCTH B LIe/ISIX TTO/Ty9eHUst TTPUObUTH
a) obmranmu
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0) cybcuanm

B) aKL[U1

I') HHBeCTUIL[UHU
1) TpaHCQepThI

2. YnonHOMOYeHHbIe MHBECTOPaMHU JIMLA, OCYLL[eCTB/ISIOIINe PeaTn3aLiyio
WHBECTHULIMOHHBIX TIPOEKTOB
a) 3aKa34YuKHu
0) moapsAUUKA
B) CyOropsiiunKku
r) pa3paboTuuKu
) TI0JTb30BaTe M 00HEKTOB

3. BroykeHue ieHeXXHBIX CPe/ICTB Ha MpUoOpeTeHre UMYIL[eCTBeHHBIX MpaB
a) MaTrepuasibHble NHBECTULUU

6) npsiMble UHBECTULINU

B) peajibHble MHBECTULINU

') He MaTepUa/ibHble HHBECTULINU

1) KOCBeHHbIe UHBECTULIUN

MeToanueckue MaTepuasbl, ONpe/e/A0IHe NPoLeAyPhI OlleHUBAaHUS 3HAHUH, YMeHMUI,
HaBBIKOB M (M/IH) ONbITA AeATe/TbHOCTH

Y cTHBIM O0TBET

Ouenka 3HaHMI Tpe/inosnaraeT JuddepeHIIPOBaHHbIN MOAX0/ K 00yUaroIieMycsi, yUeT ero
WH/IMBU/yalbHBIX CIOCOOHOCTEH, CTereHb YCBOEHUsI U CHUCTeMAaTH3al[iid OCHOBHBIX TMOHSTUN U
KaTeropui no aucuuriiHe. Kpome Toro, orieHMBaeTCs He TOMBKO T/IyOWHA 3HAHUI MTOCTaBI€HHBIX
BOTPOCOB, HO M YMeHHe MCII0/Ib30BaTh B OTBeTe MpakTUueckuii Mmarepuas. OlLieHUBaeTCsl Ky/abTypa
peun, ByiajieHre HaBbIKaMK OPaTOPCKOTO MCKYCCTBA.

Kpumepuu oyeHugaHusi: TIOC/ie[J0OBaTeIbHOCTD, MOJIHOTA, JJOTUYHOCTh W3/I0XKEeHUsl, aHa/u3
pa3MUHbIX TOUEK 3peHUsl, CaMoCTosiTellbHOe 0000IIeHHe Marepuana, HCIIOIb30BaHHe
npodecCUOHabHBIX TEPMUHOB, KyJbTypa peud, HaBbIKM OpPaTOPCKOTO MCKycCCTBa. V3oxkeHue
Marepuasa 6e3 pakTHIeCKHUX OIIMOOK.

OLleHKa «OMAuUYHO» CTaBUTCS B C/lyuae, KOTJa MaTepvaj M3/araeTcsi MCuepribIBarolle,
TI0C/IeIOBaTeIbHO, TPaMOTHO 1 JIOTHUECKH CTPOMHO, TIPH 3TOM PAaCKPBHIBAIOTCS HE TOJIBKO OCHOBHbIE
TIOHATHS, HO W aHaIU3UPYIOTCS TOUKW 3peHUsl pa3/MyHbIX aBTOPOB. OOydaroluiics He
3aTPyHSIETCS C OTBETOM, COO/TI0/IaeT KyJIbTYPy PeuH.

OLleHKa «XO0powl0» CTaBUTCS, eC/TM 00yYaroluiics TBep/io 3HaeT MaTepuas, rpaMOTHO U TI0
CYILIeCTBY HW3/1araeT ero, 3HaeT IMPAKTUYeCKyl 0a3y, HO TMpU OTBETe Ha BOMPOC /OIMyCKaeT
HecylleCTBeHHbIe MOTPeLTHOCTH.

OueHKa «y0081emeopumeabHO» CTaBUTCS, €C/I 00yUJaroIuiics OCBOM/T TOJIBKO OCHOBHOM
MaTepHasl, HO He 3HaeT OT/eJIbHbIX JieTasieid, 0MyCKaeT HeTOYHOCTU, HeJJOCTaTOYHO TMpaBU/IbHbIe
(OpMy/TUPOBKM, HapyllaeT TIOC/el0BaTe/IbHOCTh B W3/I0KEHWM MaTepuana, 3aTpyJHseTcs C
OTBeTaMH, 10Ka3bIBaeT OTCYTCTBHE JO/KHOM CBSI3U MeXK/1y aHa/TM30M, apryMeHTalleld v BLIBOJJaMH.

O1leHKa «Hey008/1emeopumenbHO» CTaBUTCS, €CIM OOYYarol[UiCs He OTBeYaeT Ha
TIOCTaB/IeHHbIe BOTIPOCHI.

TecTrupoBanue

SIBnsieTcst OfHUM M3 Cpe/ICTB KOHTPOJISI 3HAHWH 00yUaroIuxcs 10 AUCLUIIIFHE.
Kpumepuu oyeHusaHus — npaBUIbHBIN OTBET Ha BOIIPOC

OLjeHKa «OMm/auYHO» CTaBUTCS B C/Iydyae, eC/Iv NpaBUIbHO BbiNoyHeHO 90-100% 3amanuia
O1jeHKa «XxOpowo» CTaBUTCS, eC/IU MPaBWIbHO BbiTloyiHeHO 70-89% 3ajanuii
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OreHka «y0oe1emeopume/ibHO» CTaBUTCS B Cjlyyae, eC/id MPaBWIbHO BbINMOMHeHO 50-69%
3a/laHul

O1eHKa «HeydoenemeopumeabHO» CTAaBUTCS, €C/I TPAaBUWIBLHO BbIMOJHEHO MeHee 50%
3a/laHuM

Jrtanbl ()OPMHUPOBAHUA U OLIeHUBAHHUSA KOMIeTeHLIUH

HaumeHnoBaHue
Ne | KonTposiupyembie pa3jebl (TeMbl) Kop xomnereHuuu
OL|€HOYHOI'0
n/n AUCIUTLTHHBI (MM ee YacTH)
cpejcTBa
1 OOBeKThI YIIpaB/I€HUS B TPOEKTHOM VK- YO, PK
MeHe/pKMeHTe

2 | CrpykTypusaLys rpoeKTa YK-2 I, PK

3 | KnroueBble 3/1eMEHTHI TIPOEKTa YK-2 PK, I

4 | Drarnbl MpoeKTa YK-2 YO, PK

5 | IMoaroroBka 000CHOBAHMS MPOEKTA YK-2 YO, PK

6 | YnpaBneHue prucKaMu YK-2 4, YO, PK

7 | 3aBepilieHHe NPOEKTa YK-2 YO, PK

7. Oco0eHHOCTH peaM3allui JUCIUIUVIMHbI JV/Id HHBAJIHA0B U JIML C OIrPpAdHUYE€HHBIMU
BO3MOXHOCTAMMU 310P0OBbA

[Mpu oOyueHWM /ML C OTPAHUYEHHBIMA BO3MOKHOCTSIMHM 3/I0POBBSI YUMTBHIBAKOTCS HX
WH/IMBUIya/ibHbIe TTCUXodu3nueckrue ocobeHHoCcTH. OOyueHre UHBA/IUOB OCYIIIeCTBIISETCS TAKXKe
B COOTBETCTBUH C UHUBUAYaTbHOM TTPOrpaMMOM peabUTUTaliui MHBATKAA (TIpU HaTMUHH).

Jas auy c HapyweHueM C/yXa BO3MOXKHO TIpe/loCTaB/ieHWe Yy4yeOHOM WHQOpManmu B
BU3yanbHOM (opme (KpaTKUM KOHCTEKT JIeKLMii; TeKCThl 3aZjlaHUii, HareuaTaHHble yBeJIUYeHHbIM
mpudTOM), Ha ayJUTOPHBIX 3aHSATUSX [IOMYCKAeTCs TIPUCYTCTBHME AaCCUCTEHTa, a Takke
CYpZIOTIEPEBOAUMKOB U TU(DIOCYpPAOTIEepeBOJUMKOB.  TeKyluii  KOHTPOJIb  yCIIeBaeMOCTH
OCYLIECTB/ISIETCS B THUChbMEHHOM ¢opme: 00yuaroIUiACsS MUCHBMEHHO OTBeYAaeT Ha BOIMPOCHI,
MMUCbMEHHO BBITIOJHSIET TIpakKTHUecKue 3ajaHus. [okmaz (pedepaT) Takke MOXKeT OBITh
TIpe/ICTaB/ieH B MMCbMEHHOH (opMe, MPU 3TOM TpeOOBaHMS K COJEP)KAHUIO OCTAOTCS TEMH JKe, a
TpeGOBaHUSI K KauecTBY M3/I0’KeHUs] MaTepuasna (TOHSTHOCTh, KAUeCTBO PeuM, B3aUMO/IeHCTBUE C
ayJUTOpUer W T. [.) 3aMEHSIOTCS Ha COOTBETCTBYIOIME TpeOOBaHUs, TIpebsB/seMbie K
NMUCbMEHHBIM paboTaM (KauecTBO O(oOpM/eHHsT TeKCTa M CIHMCKa JIUTepaTypbl, TPaMOTHOCTD,
Ha/lMuMe WUTIOCTPAI[MOHHBIX MaTepuasioB W T.A.). [IpoMexkyTouHasi aTTecTaljusi [s JIUL] C
HapyILIeHUSIMU CTyXa MPOBOJUTCS B TUCbMEHHOU (hopMe, TIPH 3TOM UCTIONb3YIOTCS 00I11e KpUTePUH
olileHuBaHus1. [1py HeOOXOAMMOCTH BPeMsI TTOITOTOBKU K OTBETY MOKET OBbITh YBE/TMUEHO.

Jns auy ¢ HapyweHuem 3peHusl IOTyCKaeTCs ayivanbHOe Tpe/iocTaBieHre WHGOpMaIyy, a
TaK)Ke MCTO/Ib30BaHUe Ha ayJAUTOPHBIX 3aHATUSIX 3BYKO3aMChIBAIOILUX YCTPOUCTB (JUKTOMOHOB U
T.A.). JlomyckaeTcs NpPUCYTCTBME Ha 3aHSITUSX acCUCTeHTa (TIOMOLHMKA), OKa3bIBaIOILEro
o0yvarIuMcs HeoOXOJUMYI0 TEeXHMUECKYI0 TIOMOIb. TeKyIuid KOHTPOJIb YCIIEBAa€MOCTH
OCyILI[eCTB/IsIeTCST B yCTHOUM (opme. Ilpu mpoBeeHUM MPOMEXKYTOUYHON aTTeCTal[y [JIsi JIUL C
HapyIIeHHeM 3peHHs TeCTUPOBaHUe MOKeT ObITh 3aMeHeHO Ha yCTHOe cobece/IoBaHKe 110 BOITPOCaM.

Jns auy ¢ oepaHuueHHbIMU 803MONMCHOCMSAMU 300P06bs, UMEHWUX HApyWeHUsl ONOpPHO-
dgueamenbHO20 annapamd, Ha ayJAUTOPHBIX 3aHATUSIX, a TaK)Ke TIPU TIPOBe/IeHUU TMpOLeyp
TEKYIL[eT0 KOHTPOJIsI YCIIeBaeMOCTH M TIPOME)KYTOUHOW aTTecTal[id MOTYT ObITh TIPeZoCTaB/ieHbI
HEoOXO/IMMbIe TEXHUUECKHE Cpe/icTBa (MIepCOHa/IbHBINA KOMIBbIOTEP, HOYTOYK WX APYroW Ta/KeT);
JIOTTyCKaeTCsl  TIPUCYTCTBME  acCHUCTeHTa (ACCHUCTEHTOB), OKa3bIBAIOIIEro  OOyYaroL[UMCs
HEOOXO[MMYI0 TEXHHUUECKYHO TOMOINb (3aHATh pabouee MeCTO, TepeIBUraThCs MO ayAUTOPHH,
NIPOYMTATh 3aJjaHue, 0OPMUTh OTBET, O0IL[AaThCS C TIPeTo/jaBaTesieM).
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8. IlepeyeHb OCHOBHOI H /IOTIOTHUTE/THHOH y4eOHOU /IMTepaTypbl, HEOOXOAMMOM 1A
OCBOEHHUA JUCLUILIMHBI (MOAY/Is1)

8.1 OcHoBHas uTeparypa

1. AwnpmuH, B.M. Ynpanenue npoektamu: GyHZaMeHTaIbHBIN Kypc : yueOHuk / B.M.
AmnbuivH, A.B. AnemuH, K.A. Barpatronu ; peg. B.M. AnbiuvH, O.M. WUnbuHa. - Mocksa:
W3patenbckuii oM Beiciield mKkombl 3KoHOMUKH, 2013. - 624 c. - (YuebHuky Briciieid
IIKO/Ibl 9KOHOMMKH). - ISBN 978-5-7598-0868-8 ; To >xe [ D/1eKTpOHHBIM pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=227270 (29.04.2019).

2. JleBymikyrHa , C.B. OCHOBBI IPOEKTHOTO MEHe/I)KMEHTA; [371eKTPOHHBIN pecypc]; pexum

pocrymna:https://biblioclub.ru/index.php?page=book_view_red&book_id=484908
3. Ko66, b. Yrnipaesnsiii cBoelt MeuToii: Kak peanv3oBaTh /iH000# 3aMbICe], POEKT, MJIaH
[Snexrponssiii pecypc] / bpumkut Ko66. - Ilep. c aarm. - M.: AyprivHa [1ab nmmep, 2015.
- 229 c. Pexxum goctyma: http://znanium.com/catalog.php?bookinfo=521535

4. Turapenko, A. 1. Opraanyeckasi Xumusi [ D/1eKTPOHHBIHN pecypc] : yuebHoe mocobue / A. 1.
TuTapeHKO. — O/IeKTPOH. TeKCTOBbIe JlaHHble. — CapaToB : Aii [Tu Op Meaua, 2010. —
131 c. — 2227-8397. — Pexxum poctyna: http://www.iprbookshop.ru/731.html5.

8.2 [lono/iHMTe/ILHAA JIMTEpaTypa:

1) TIpakTuka yripaBieHUs THHOBAL[MOHHBIM MPOeKTOM: yuel. mocobue/ B.A.IlepByimH. - M.:
W3zparensctBo «/leno» AHX, 2013. - 208 c. (Cep. «O6pa3oBaTe/ibHble HHHOBALUN ).

2) Hepens HaunHaeTcs ¢ cy660T1hl: CKa3Ka Jj1s1 MeHeKepoB MJIa/iiiero Bo3pacra / Biagumup
AnarosibeBuu IlepBymuH. - [6. M.] : 3gaTenbckue petienusi, 2017. - 394 c. - ISBN 978-54485-
1105-9

3) Project Management Body of Knowledge, Project Management Institute, USA.

4) Periun B.B., EmudepoB B.I'. TlpoiieccHbléi mofxod K yrpaBjieHHto. MoenrpoBaHUe
busHec- riporjeccoB. ManH, ViBaHoB u ®epbep, 2013, 544 c.

5) Jy6oBuk M.®d., [TosikoBHUMKOB A. B. YmipaBnienue ripoekramu. [TomHbii Kypc MBA. «3A0
«Ommn-bu3snec», 2015.

6) IlpocHuikuii A. Microsoft Project 2016. Metomonoruss u npaktvka., OUY OTO YKI]
«[IpoekTtHas [IPAKTUKA», 2016.

7) MakcuH [. Pa3paboTka 1 BHe/IpeHHe CUCTeMbl YIIpaB/ieHUs TPOeKTHOM JesATeIbHOCTBIO B
opranusarmu. «HIIK «ITotok», 2015.

8) Puck-meHe/PKMEHT WHBECTHUI[MOHHOTO TIPO€KTa: YYeOHWK [Jii CTYJeHTOB BY30B,
00yJarIuXcs M0 SKOHOMHUUYECKHWM CrieraabHoCTaM/ 1o pena. M.B. T'paueBoii, A.b.
CekepuHa. - M.: OHUTHU-OAHA, 2009 20009. - 544 c.

9) K. Xenaman. IIpodeccuonanvHoe ympaBieHwe mnpoekKToM. I[lep. ¢ adrn. - M. Bunowm.
Jlaboparopus 3HaHui, 2016.

10) Apuubanbj P. YripaBieHHe BICOKOTEXHOJOTHUHBIMHI IIPOrpaMMaMH | IpoekTamH: Tlep. ¢
auri. - M.: [IMK Tlpecc, 2017. - 464 c.: u.
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9. IlepeueHb pecypcoB HH(OPMAI[HOHHO-TeIeKOMMYHUKAI[MOHHON ceTH "VIHTepHer",
He00XO0AMMBIX /I/Is1 0CBOEHUSI JUCLUIIMHBI (MOJY /1)

1. OBC u3parenbcTBa «JlaHb» [yuebHbIe, HayUHbIe U3/AHNS, TEPBOUCTOUYHUKH,
XY/I0’KeCTBeHHbIe TIPOW3Be/IeHUsI pa3/IMUYHbIX U3/aTe/bCTB; XKypHabl] : cait. — URL:
http://e.lanbook.com.

2. HayuHasi a5ieKTpoHHasi 6ubiroreka. MoHorpadum, n3jaHHble B U3JjaTenbCTBe Poccuiickoi
Axapnemun EcTecTBo3HaHUs [TTOMHOTEKCTOBBIN pecypc cBobogHOro focryna] : caiir. — URL:
https://www.monographies.ru/.

3. HayuHasi 3/1eKTpoHHass OuboTeka crareii v mybmmkanuii «eLibrary.ru» : poccuiickuii
MH(POPMaLIMOHHO-aHA/IMTUUeCKUH 1opTasl B 00/1aCTH HayKH, TEXHOJIOTUU, MeIULIUHBI,
obpa3oBaHUs

[5600 >xypHanos, B oTKpbiToM focTyne — 4800] : caiit. — URL: http://elibrary.ru.

4. KubepJleHnHKa : HayuyHast 3/1IeKTPOHHAst OMb/IoTeKa [HayuHble )KypHasibl B

TI0JTHOTEKCTOBOM (hopMaTe cBoOoHOTrO0 foctyma] : caiiT. — URL: http://cyberleninka.ru.

5. EnvHoe oKHO focTyTia K 06pa3oBaTenbHBIM pecypcaM : ¢esiepanbHas HPOPMaIIOHHas
crcremMa CBOOOIHOTO JJOCTYTIAa K MHTerpaJibHOMY KaTasiory o0pa3oBaTe/IbHbIX MHTEPHEeT-PeCcypCoB
U K 3/IEKTPOHHOU OMOMOTeKe yueOHO-MeTO[UUeCKUX MaTepHasioB [Ijisi BCeX yPOBHeH
obpa3oBaHUS:

JIOIIKOJTbHOE, 0011iee, cpefiHee TIpodecCHOHAMBbHOE, BhICIIIee, AOTIOTHUTEIbHOe : caT. — URL:
http://window.edu.ru.

6. Web of Sciense (WoS, ISI) : MmexxiyHapoiHast aHauThdecKast 6a3a JaHHBIX HayYHOTO
LUTUPOBaHUs [>)KypHa/bHble CTaTbU, MaTeprasbl KOHpepeHLWl] (MHTep(eic — pyCCKOSI3bIUHBIH,
nyO/iMKaLyy — Ha aHrJI. s13.) : cat. — URL: http://webofknowledge.com.

7. BcepoccuiCKU UHCTUTYT HayuyHOU M TeXHUUeCKoW nH(opMaluu Poccuiickoil akazieMumn
Hayk (BUHUTU PAH). — URL: http://www.viniti.ru/

8. THCTUTYT NepCcreKTUBHBIX HAayUHBIX UCC/lefoBaHuK Poccuiickol akagemun HayK. — URL:
http://chernoi.ru/

9.1 CocTaB NporpaMMHOro odecreyeHust
JleKUMOHHBIE 3aHATHS TPOBOJATCS C MCIIOIH30BaHUEM MY/IbTUMeIUIHOTO 000pyAOBaHuS,

TNIO3BOJISIOILET0 ZIeMOHCTPALMI0 C/IalJoB U MeTOJUKU IpPUMeHeHHsl NPOrpaMMHOI0 IpOAyKTa B
CTaTUCTUYEeCKUX UCC/IeOBaHUSIX.

1. EpuHas snekTpoHHasi obpa3oBartenbHas cucrema U-complex
AHTUIUIArMAaT
OnepaimoHHasi cuctemMa Windows
KomnbroTepHas mporpamma zijisi XuMuKoB AcidBasel.ab
KomnbroTepHast nporpamma fijist Xumukos ChemlLab

kW

10. MeToquuecKue yKa3aHus JI/isi 00y4aroIuXcsi 0 0CBOEHUIO JUCI{HILTHHBI

TeopeTryeckue 3HaHUs, MOJTyueHHbIE U3 Kypca JIeKLWH, 3aKPerIsioTCs Ha 1abopaTopHBIX
3aHsTUSX. JlaBopaTOpHBIE 3aHATHSI MPOBOASTCS B CIIE[Ma/IbHO 000PY/J0BaHHBIX J1TaOOPaTOPHSIX
Kadeapel xumuu (2-16 «JlabopaTtopusi aHanuThyeckod XumMuM Nelw», C mpUMeHeHUeM
HeoOXO0JUMBIX cpeficTB 00yueHust (JlabopaTopHOro o0OpymoBaHMs, 00pa3lioB, HOPMAaTUBHBIX U
TeXHUUECKUX JOKYMEHTOB U T.IL.).

[Ipu BbITIONIHEHWH J1aOOpaTOPHBIX PAadOT TMPOBOAATCS: TIOATOTOBKA O0OOPYAOBAHUSI M
npubopoB K paboTte, M3yueHHe METOAWKH PabOThl, BOCIIPOM3Be/eHHE H3y4aeMOro sIBJIEHUS,
M3MepeHre BeJIMUYH, OTpe/ie/ieHHe COOTBETCTBYIOIIMX XapaKTePUCTHK 1 MoKa3aresiei, o6paboTka
JAHHBIX W WX aHanu3, 00001eHre pe3ynbTaToB. B X0/e mpoBeieHus1 paboT UCIO/B3YIOTCS TUIaH
paboThI ¥ TabUIIBI [1s 3anucei HabmoaeHu. [1py BbITIoTHeHNH JTabopaTOPHOI paboThI CTYIeHT
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BeZieT pabouue 3aMycy pe3y/IbTaTOB U3MepeHu (MCIbITaHu ), 0hOPMIISIET pacueThl, aHA/TU3UPYyeT
TMOJyUeHHble JiaHHble IyTeM YCTaHOBJ/IEHUSI MX COOTBETCTBMSI HODMaM W/WIM CpPaBHEHUS C
V3BEeCTHBIMM B JMTepaType [JaHHbIMA W/WIM JIaHHBIMU [JPYTUX CTy/eHTOB. OKOHUaTe/bHble
pe3ynbTaTtel odopMisitoTcs B (opme 3akmoueHus. B yuyeOGHO- MeTofuueckoM mnocobuu 1o
nabopaTOPHOMY TIPAaKTHKYyMY yKa3bIBaeTCsi TiepeueHb CpeficTB 00yueHUs:, GopMyIupyeTcs 1ieib
TIPOBEJIEHHST U COZiepkaHue Kax/[oW 1abopaTtopHoit paboTsl. [1o pe3ynbraTam, MOMy4eHHBIM TPU
BBITIOJTHEHUM 71a00PaTOPHBIX paboT, 0opMISIFOT 1ab0paTopHEIA oT4eT. OTUeT OLIEHUBAETCS T10
COZlep)KaHHIO — TeOpeTHYeCcKOW uH(opMaly, TMpaBUIBHOCTH  00pabOTKM  IMOJy4YeHHbIX
9KCIIePUMEeHTa/IbHbIX JJaHHBIX U BEDHOCTU UX UHTepIpeTaLiy.

MeTtoanueckue ykaszaHus TI0 0()OPMJIEHHIO OTUYeTa 10 labopaTopHbIM paboTam.

OdopmiieHre 0TUeTa BBITTOJIHSETCS B TleyaTHON ¢opMe. B oTueTte 10/DKHBI OBITH
TIpUBe/IeHbI: Lje/Ib pabOThI; KPAaTKOE U3/I0’KeHHe TeOPeTUYeCKUX OCHOB, METOAMKA TIPOBEZeHUsI
paboThel; 06paboTKa ¥ 00CYKeHHe TTO/TyYeHHBIX Pe3y/IbTaTOB, BHIBO/BI.

Habop TekcTa mo/mKkeH ObITh CJie/iaH B TEKCTOBOM pefiakTope Microsoft Word st
Windows siro60ii Bepcuu.

ITpu Habope TeKCTa cielyeT BblJep)KUBATh Cyieytoiiye obs3aTe/bHbie TpeOOBaHUS:

1. Orcrynsl cieBa — 30 MM U cripaBa - 10 MM, cBepxy, cHU3Y — 20 MM.

2. Illpugt ocHoBHOrO TekcTa - Times New Roman; pasmep 14 myHKTOB

(xersib), 1,5 uHTEpBas.

3. AG3anHblii OTCTYN paBeH 5 MeYaTHBIM 3HaKaM.

4. HyMepauus cTpaHuL] — BHU3Y.

5. 3aroJioBKH, MO/3ar0JIOBKH, PUCYHKH, Tab/HLIbI, ()OPMYJIbI OTJE/SIFOTCS OT OCHOBHOTO TeKCTa
MeXCTPOUHBIM PaCCTOSTHUEM.

11. ITepeueHb MH(pOPMAIMOHHBIX TEXHOJIOTHH, HCII0/Ib3yeMbIX IIPH 0CyIIeCTB/IEHUH
o0pa3oBaTe/ILHOI0 MPOLiecca Mo JUCHHILIMNHE (MO/Y/II0), BK/IIOYasi NepeuyeHb MPOrpaMMHOr0
obecrieueHrs: 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTeM (MPH HE0OX0JMMOCTH)

1 CucremHble NIporpaMMHBbIe CpeCTBa:

Microsoft Windows XP, Microsoft Vista.

[MTpuknazaHelie mporpaMmMHsble cpefcrea: Microsoft Office 2010 Pro, FireFox.
CrieLjuanu3upoBaHHble XUMUUECKHe TIPOrpaMMBbI U AP

6) 6a3bl JaHHBIX, MHPOPMALMIOHHO-CIIPABOYHbIE U TIOUCKOBbBIE CUCTEMBI: 00pa30BaTe/IbHbIe
pecypchbl MHTepHeTa — Xumus, KaTajor o6pa3oBaTe/ibHbIX HHTepHEeT-pecypcoB http://www.edu.ru/
XUMUUeCcKuil KaTaior: XuMruueckue pecypchl PyHeta http://www.ximicat.com/

[Topran pyHAaMeHTaTBLHOTO XMMHUeCKoro obpa3oBanus Poccuu http://www.chemnet.ru XuMuK:
CaMT 0 XUMUU [IJIs1 XUMUKOB http://www.xumuk.ru/

Xumuueckue ceppepsl http://www.Himhelp.ru, ChemWeb, Chem Express Online, Chem Net.com
www.urait.ru 5C FOpaiiT: www.biblio-online.ru www.chem.msu.ru

12. MarepuanbHO-TeXHHYeCKas 0a3a, Heo0XxoAMMas /ijisi 0CyLIeCTB/IeHUsI
00pa3oBaTe/ILHOTO MPOLECCa MO JUCHUILIHHE (MOJY/II0).
JIeKIIMOHHBIE 3aHSTUSI TIPOBOJSATCS C WCIIO/Ib30BaHUEM MYJIbTUMEJUHHOTO 000pYy0BaHus,
TMO3BOJISIFOLLIET0 JAEMOHCTPALMI0 CAalIoB U MeTOAUKUA MPUMeHeHUs! MPOrpaMMHOIO MPOAYKTa B
CTaTUCTUYECKUX UCCIIeI0BAHUSIX.
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MMWHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA30BAHUA
POCCUMCKOM ®EJEPAITAN
denepanbHOe TOCyJapCTBEHHOE O0/PKeTHOe 00pa3oBaTe/bHOe
yupesk/ieHue BbICILIero oOpa3oBaHUs
«YEYEHCKU I'OCYIAPCTBEHHBIN YHUBEPCUTET
MMEHUN AXMATA ABOYJIXAMUJIOBUUA KAJTEIPOBA»

MCTOPUYECKUIN ®AKYJILTET
Kadenpa «My3eeBesieHre U KyJIbTYpPOJIOTHSI»

PABOUYASI [TIPOTPAMMA
YUYEBHOM AVCIIUTLTNHBI

«KynbTyposiorusa»

HaripaBsieHve OArOTOBKU

Xumug

Ko/ HanpasieHys OATOTOBKU 04.04.01

[Tpoduib NOATOTOBKU

HEOPFEIHI/I‘-IGCK(:ISI XUMUSA

KBanudukaiiysi BbITyCKHUKA Marwuctp

dopma o0b0yueHHUs

OuHasi, OUHO-3a0UHast

Kop puctmnivHb!

b1.B.03

['posnbiii, 2025 T.




ManaeB M.A. Pabouast mporpamma yueOHOM auctmrivHbl «KynbTyposiorusi» / Cocr.
ManaeB M.A. — I'po3nsiii: PI'EOY BO «YHeueHckui rocyZiapCTBEHHbI yHUBEPCUTET UM. A.A.
Kagpiposa», 2025 1.

Pabouast nporpamma paccMoTpeHa U o/jo0peHa Ha 3aceZjaHuu Kadezpbl My3eeBe/ileHUs U
KyJIbTYPOJIOTWH, peKOMeH/J0BaHa K MCT0/Ib30BaHMI0 B yueOHOM rporjecce (potokon Ne 1 ot 03.
09.2024r.), coctaBieHa B cooTBeTcTBUMM C TpeboBanusmu PI'OC BO mno HaripaB/ieHHUO
noarotoBkn 04.04.01 — «Xwumusi» (ypoBeHb MarucTparypbl), YTBEpP)KAEHHOTO MPUKa30M
MuHucTepcTBa 06pa3oBaHus U Hayku Poccuiickoii @efepariuu ot 13 urons 2017 r. Ne 655, ¢
yuetom nipounst «Heopranndeckasi XMMusi», a Takke pabourM yueOHBIM I7IaHOM T10 JAHHOMY
HarpaBJ/IeHUIO 10T OTOBKU.

©Masnaes M.A., 2025 .
©®TI'BOY BO «YeueHCKul rocyjapCcTBeHHbIN yHUBepcuTeT MM. A.A. KazabipoBa», 2025 T.
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10.

11.

12.

Copepxanue

CTp.
Lenu 1 3aauM OCBOEHUS AUCLUTLIVHBI 4
[TepeueHb TJIAHUPYEMBIX Pe3yJ/IbTaTOB 00YUYeHUs 110 AUCLUTTHE

(MoAy/t0), COOTHEeCEHHBIX C MJIaHUPYeMbIMU pPe3yJibTaTaMU OCBOEHUS
oOpa3oBaTe/IbHOM MPOrpaMMBI 4
MecTto aucturiuHbl (Mofyisi) B ctpykType OITOIT 6
Copep>kaHue JUCLUIUIMHEBI (MO /Is1), CTDYKTYPUPOBaHHOE 10 TeMaM

(pa3zmenam) c ykazaHueM OTBeZleHHOTO Ha HUX KOJIMYeCcTBa

aKa/[eMUYeCKHUX YaCOB U BUJOB YUeOHBIX 3aHSTHM 6
[TepeueHb yueOGHO-MeTOAMUECKOTO 0OeCTIeueHHsI i CAaMOCTOSITe/TbHOM

paboThI 00YUaKOIIUXCS 10 JUCLIUTIIMHE (MO/YJIIO0) 11
@DOH/1 OLIEHOUHBIX CPe/CTB /I POBeJeHuUs IPOMEXXYTOUHOM aTTeCcTaluu
00yuaroluXcs 10 AUCLUTUTUHE (MOJYJTI0) 11
OcobeHHOCTH peany3alid JUCLUTUIMHBI I WHBAJWAOB W JIML[ C
OrpaHUYeHHBIMHA BO3MOXXHOCTSIMH 37J0POBbSI 13
[TepeueHb OCHOBHO¥ U [OTIOJTHUTETLHOW yUeOHOM TUTepaTyphl,

HeoO6X0IUMOM /1J1s1 OCBOEHHSI AUCLIUTIMHBI (MO/YIs1) 14
[TepeueHb pecypcoB MHGOPMAL[MOHHO-TE/IEKOMMYHHUKALIMOHHOW CeTH

"NHTepHeT", He0OXOJUMBIX /IJIsi OCBOEHUS AUCLIUTI