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M HaABBIKOB HAy4HO- MCCIIeA0BaTelbCKoM aesrenbuoctu / Coct. Xacanos M., T'.]I.
Conramypanos - I'pozsbiii: ®I'BOY BO «HeueHckuii rocy1apCcTBEHHbI YHUBEPCUTET
uM. A.A. KaabipoBay.

[TporpaMma npakTUKH MO MOTYYSHHUIO IEPBUYHBIX TPO(PECCHOHATBHBIX YMEHHIA
Y HaBBIKOB, B TOM YHMCJI€ MIEPBUYHBIX YMEHUH U HABBIKOB HAYYHO-HCCIIEI0BATEIHCKOM
NeSITeIbHOCTH paccCMOTpeHa U ofo0peHa Ha 3acefaHuu Kadeapbl «XuUMUs»,
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MunucrepctBa obpazoBaHusi U Hayku Poccuiickoit ®eneparuu ot 17 uromst 2017 r.
Ne671, ¢ yuerom nmpopmins «XuMusiy», a Takke padodrM y4eOHBIMIUIAHOM 0 TaHHOMY
HaIPAaBIICHUIO MTOJITOTOBKHU.
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Iein u 327244 NPAKTHKH
Hean
AUACIHUILI
HHBI:
- 3aKpeNuTh TEOPETUYECKHE 3HAaHUS, I[OJyYeHHbIE B XO0A€ OO0y4YeHHs,
O3HAKOMUTBCS C METOJIMKaMH aHaJIM3a BELIECTB B J1JaOOpAaTOpHAX Kadelpbl XUMUU
Ouosioro-xuMuyeckorodakynprera Ye4eHCKOro rocyapCTBEHHOTO YHUBEPCUTETA
uM. A.A. KagslpoBa, HaOm0AaTh 3a OCYLIECTBICHHMEM XHUMMUYECKHX AaHAJIHU30B
XUMHUYECKUMH U dusuxo-
XUMHYECKUMHUMETOAAMH aHAJIN3A.
3agauu AMCHMILINHBI
O3HaKOMUTB CTYCHTOB:
- C mpemaparaMd M peakTUBamMH (Kiaccudukamnus, MapKUpPOBKa, XpaHEHHE),
UCIOJb3yEeMBbIMU B  MCCIIEJOBATEIbCKOM XMMHUYECKOH saboparopuu; - ¢
anmnapaTypoi, XMMHUYECKOH mocyaod u mnpubopamu (BHUIbl, Ha3HAYEHHE); - C
OCHOBHBIMM JJIEMEHTaMHU TEXHHMKM XUMHUYECKOI'O JKCIEPUMEHTAa B YCIOBUAX
HCCIIEI0BATENbCKOM JIabopaTopu;
- IPUMEHEHHE NOJYyYEHHBIX TEOPETUUECKUX 3HAHUN HETIOCPECTBEHHO B
[IpaKTU4YEeCKOHpadboTe, 3aKpeIyieHUE U pacIliupeHHE UX;
- OCBOEHHE pa3IU4HbIX METOJMK aHAJIN3a BELECTB, IPUMEHAEMBIX Ha
KOHKPETHBIXXUMHUYECKUX MPEATIPUATHIX;
2. Bua npakTuku, cnocodsl 1 GopMbl ee MPOBeIeHHs
Tun npaktuku: «lIpakTrka Mo nMoxy4eHuro NepBUYHBIX NPO(HECCHOHAIBHBIX YMEHUN U
HAaBbIKOB, B TOM YHKCJI€ MIEPBUYHBIX YMEHHUI 1 HaBBIKOB HAYYHO-UCCIIEI0BATEIbCKON
JESATEIIBHOCTHY.
Bun npakTuku: 03HaKOMUTEIbHAs
CrniocoObl MpoBeIeHN s MPAKTUKHU: CTAllMOHAPHBIH
®opMbl IPOBEACHUSI TPAKTUKU: JUCKPETHO B COOTBETCTBUU ¢ yueOHbIMU MmaHamu OITOIT
BO HanpaBiieHUsI TOATOTOBKH «XUMHUSI».
3. IlepeuyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHs MPH MPOXOKIEHUU
NPAaKTUKHU,CO0THECEHHBIX C IVIAHUPYEMBbIMH pe3y/JIbTATaAMHU OCBOCHMSA
o0pa3oBaTeIbHOM NMPOTrPaMMBbl.
B pesynbrare ocBoeHuss mnporpammbl «lIpakTuka 1O MOJYY4EHHIO TEPBUYHBIX
npo¢eCCHOHANBHBIX YMEHUH M HABBIKOB, B TOM YHCJI€ NMEPBUYHBIX YMEHHH M HABBIKOB
HAyYHO- MCCIIEJIOBATENbCKON JesATeNbHOCTH» Mo HampasieHuto mnonarotoBku 04.03.01
«Xumus» ¢ ypoBHEM OakanaBpuarta (akaJeMHYeCKOro) HalpasiieH Ha (OpMHUpOBaHHE
AJIEMEHTOB cieayromux kommneTeHud B coorBeTcTBUU ¢ ®I'OC BO u OIIOIT BO mo
JTAHHOMY HANpaBJCHUIO TOATOTOBKM Ha (OpPMHUpOBaHUE CIEAyIollel yHHBepcaTbHOU
KOMITETEHINH:
- CriocobeH co3/1aBaTh M MOAJIEPKUBATh 0€30MaCHBIE YCIOBUS KU3HEAEATEILHOCTH, B TOM
YHCIIe PH BO3HUKHOBEHUH upe3BbIyaiiHbix cutyanuit (YK-8)
3HATh:
® CTPYKTypYy COBPEMEHHON HEOPraHU4YECKONH XUMHH;
e 0oOIIMe MMOJIOKEHUSI, 3aKOHBI U XUMUYECKUE TEOPHH;
® CYIIHOCTh YYEHHS O NEPUOAMYHOCTU U €r0 POjib B MPOTHO3UPOBAHUU
CBOMCTBXMMHUYECKHUX JIEMEHTOB U UX COCUHEHUN;
® KBAaHTOBO-MEXAaHMYECKOE CTPOCHHE aTOMOB, MOJIEKYJ M XUMUYECKOH CBSI3H;
e EAMHYIO IPUPOY XMMUYECKOM CBSI3U B HEOPIaHUUYECKUX M OPraHUYECKUX BEILIECTBAX;
® OCHOBHbBIE  KJIACCHIHEOPTaHUYECKUX BELIECTB, CBOIicTBa UX TUITUYHBIX
MpeICTaBUTENEH;



yMeThb:
® [PUMEHSATh XUMHUYECKUE TEOPUU U 3aKOHBI, KOHLICTILIMM O CTPOCHUHU U
PEaKIMOHHONCITIOCOOHOCTH HEOPTaHUYECKUX BEILECTB;
e pemiath 3a/1a4M 110 HEOPraHUYECKOW XUMHUH;

® [IPOBOJUTH IKCIIEPUMEHTHI, aHAIU3 U OLICHKY JTJAOOPAaTOPHBIX UCCIICIOBAHUII,

BJIAJETh:

e crnioco0amMu OpUEHTALUH B IPO(eCCHOHAIBHBIX UCTOYHUKAX MH(OpMauu
(>kypHaJIBI,CaiiThI, 00pa30BaTENIbHbBIC TOPTAIIBI);

® HaBBIKAMU aHAJIM3a BELIECTB. BEIOPATh ONTUMAIIbHBIN BapUaHT JJis
BBIIIOJTHEHUSIKOHKPETHOM 3a7jaui IPYU aHAJIU3€E PUPOJHOIO OOBEKTA;

® BJAJeTh HaBbIKAMHU, [I03BOJIIOIIUMH OCYILECTBIISATh 00OPabOTKY
[I0JIyYE€HHBIXPE3YJIbTaTOB METOAAMH MaTeMaTH4YECKON
CTaTUCTUKH C UCIIOJIB30BAHUEM KOMIIBIOTEPHBIX ITPOIPAMM.

4. Mecto npakTuku B cTpykrype OIIOII BO

«O3nakomurtenbHas npaktuka» b2.B.01(Y) otHocuTcs BapuatuBHOM yacTu Oiioka  B2.B
U sIBJIIE€TCS 0053aTeNbHOM.

O3HaKOMHTENBHYIO MPAKTUKY MPOXOJIAT CTYACHTHI | Kypca mocie okoHYaHus 2 ceMecTpa.
Jliis ocBOEHUs IUCHUILTUHBI «O3HAaKOMUTENbHAS IPAKTUKA» 00yJaroIIrecs: UCIOb3YIOT 3HAHUS,
yMeHus, chopMUpOBaHHBIE B XOJI€ HM3Y4YEHHUs NpeaMera «XUMHsS» B 00I1e00pa3oBaTeIbHOM
HIKOJIE.

[Ipy npoxokeHun y4eOHON NPaKTUKH, OOydaroIMecs HCIOJIb3YIOT 3HAHMS, YMEHMS,
chopMHpOBaHHbIE B X0/€ U3yyeHUs npeameroB «Heopranumueckas xumus», «OCHOBBI XUMHUNY,
«O6mias ¢usnkay, «BreIcimas MareMaTHKa» Ha TIEPBOM Kypce.

5. Crpykrypa npaktuxku (62.B.01(Y)
OO0beM mpakTHKU cocTaBiseT 3 3adeTHble equHuIpl 108 yacos (2
HEZIeNIM) HAOYHOW U OYHO-3a04HOM (popMe 00yUueHUsl.

6. Conep:kaHue NPaKTHKHU
Pazgenbl AUCIUIUIMH ¥ BUABI 3aHATHH 03HAKOMUTEIBHOM MPAKTUKU, KOTOPYIO
npoxoasT cTyaeHThl | kypcoB OPO u O3DO0O nocne okoHYaHUS 2 ceMecTpa

Ne HaumeHnoBaHue pa3zaena IUCHUIUIMHbI Jlexu. JIa06. |CPC |Bcero
n/n 3aH. Jac.

Pazgea 1. YcranoBounasi koH(¢epeHuusa. O3HaKOMJIEHHE C LeJbI0 U 3a1a4aMHu,
NMPOrpaMMoii MpoBeAeHUs NMPAKTUKHU

1.1. O3HaKoMJIEHHE C TPO(UIIEM U OCHOBHBIMH HAIPABICHUSIMHU
esSTeNIbHOCTH JJabopaTopuu (OpraHu3aliu, TPeInpUsITHS). 4 8
1.2. Uactpykrax no texuuke 6ezonacuoctu (Th).

1.3.0O3HaKOMIIEHKE C IpAaBUIaMH BHYTPEHHETO paclopsiaka

npennpusTus (1adoparopun) u opopmiienue nokymenrta o Th. 4 8

1.4.CocTaBneHne KaJeHJapHOTo IJIaHA MPAKTUKH. 4 8

Pa3nen 2. 3nakomcTBo ¢ HUJI «®Pu3uko- xXuMHUYeCKHE METOAbI AaHAJIU3a», a TAKKe €
Ja0opaTopusiMU HEOPraHUYECKON M aHAJIMTHYECKOH XUMHUil Kadeapbl 001el XuMun




BrinosiHeHME MHIMBUAYAJIbHBIX 3aJaHUN:

2.1 O3HaKoOMIIEHHE C TIpenapaTaMy U peakTUBaMH,
HCITOJIb3YEMBbIMHM B XUMHUUYECKHUX aHaTN3ax (KiIacCUpUKaIUs |
MapKUpPOBKa).



2.2 O3HaKOMIJICHHE C XMMHYECKOM MOCY10H (BUIbI, HA3HAYCHUA, 4 8
MOATOTOBKA K paboTe).
2.3 O3HakoMIIeHHE C MPUOOpaMu, MPUMEHIEMbIMU B XUMUYECKOM 4 8
aHayIM3€ (MapKUPOBKA U Ha3HAYCHHUE).
3 Pa3nen 3. PadoTa o HHAMBUAYAIBHBIM IJIAHAM, MPEICTABIEHHBIM PYKOBOTUTEIEM
NPaKTHKHU
O0630pHbIe TEKINU BEAYUINX CHEIUAINCTOB B COOTBETCTBUH C I1.II. 4 8
2.1-2.3..
4 "
Paznea 4. Oopmiienne oT4éTa MO MPaKTHKE.
Dxckypcuu o oowsekram LIKIT u naboparopusm 2 8
5 Pa3znen 5. UtoroBas kondepenuus. 3acjaymmBaHue J10K/JIa/10B
U OLICHKA 0TY¢TOB 10 y4eOHOH MpPaKTHKe.
OdopmieHne oTyeTa 1 ero 3aIuTa. 2 8
BCEI'O: 2944
+
32
6.1. JlaGopatopHble paGoThI He MPeIyCMOTPEHbI Y4eOHbIM IIAHOM
Ne Tpynoem.
w/n Ne paznesia AUCHUNJIMHBI HaumeHoBaHue J1adopaTOpHBIX padoT p(z’f:lc)

NTOI'O:

oOyyJaromuxcs,

7.  ®opMbl 0TYETHOCTH MO NPAKTHKE
dopma arTecTauy 00yJaroUIMXCs U BUIbI OTYETHOM JOKYMEHTAIMH, TIPEAOCTaBIsAEMOMH 110
UTOraM MPOXOKIACHUS IPAKTUKHU U ONpeeiseMble IPOrpaMMON MPAaKTUKH JOJKHBI 0(POPMIIATECS
B COOTBETCTBMM C TpeOOBaHMSIMU W 0Opa3llaMH, YCTaHOBJIEHHBIMU [lojojkeHHEM O TNpakTHKe

OCBaMBalOIIMX 00pa30BaTEIbHbIE POTrPAMMBI

porpaMmaI 6aKaJ1aBpHaTa, IporpaMmsal CIiCHUAIIUTETA, ITPOTrPpaMMbl MAr'CTPATYypPhI

Buabl 0TYETHOM JOKYMEHTALMHU:

BBICIIETO OOpa3oBaHMs -

1. VHAVBUAYAJIbHBIN IJIaH MPOXO0XKIECHUS IPAKTUKU C BU30M PYKOBOAMTENS IIPAKTUKU
OTY HUBEPCUTETA;

2. JTHEBHUK MPOXOKACHUS MPAKTUKH (PUIIOKeHUE 3);

3. OTYET O MPOXOKACHUH MPAKTHKH (TIPHUIOKEHHE 4);

4. OT3bIB U3 MPOGUIBHOM OpraHu3aIiy C MOANKCHI0 PYKOBOAUTEINS OT MPOPHILHON

opraHu3ainuu (IpH yCIOBUU MPOXO0XKACHUS IPAKTUKH B MPOPUIBHON OpraHu3aiun)
Ilo pe3ynbraraM NpakTHUKH BBICTABIISIETCA 3a4eT B cOOTBEeTCTBUU C IlomokeHnem o
MPAKTUKEO0OYy4arOIKXCsl, OCBAaUBAIOIUX 00pa30BaTeIbHbIE IPOTPaMMBbI
BBICIIIETO0 00pa30BaHus - MPOrpaMMbl OakajgaBpuaTa, IporpaMMbl CIIEHUAINTETA,
IPOrPaMMbIMarucTpaTypshl.
Bce noxyMeHTHI, pesicTaBisieMble Ha UTOTOBYIO aTTECTALUIO JOJKHBI OBITh 3aBEPEHbI
MOJIMHUCKHI0 PYKOBOAUTENS U M€YaThIO0 OpraHU3aIiH.
8. OueHo4HbIE cpeCcTBA JIsl IPOMEKYTOUYHOM aTTecTalMu 00y4aloIMXcsl 1Mo
NpaKTHKe.




JU1 mpoMeKyTOUHOM aTTecTaluu (3a4€eT, 3K3aMeH ) IPUBOJUTCS IIOJIHBIN IEpEYEHb
BOIPOCOB,BHIHOCHMBIX Ha 3a4€T WU K3aMEH.)

CryneHTsl BenyT pabouuii THEBHUK B COOTBETCTBUHU C KaJIEHJAPHBIM IIAHOMIIPAKTUKH,
obopMIIAIOT oTUeT Ha Jictax popmara A4 B coorBerctBuu ¢ CTII1.701-98

«TexcToBble TOKyMEHTHI. O01IMe TPEOOBAaHUS K TOCTPOCHHIO U OPOPMIICHHIO» U CIAIOT
3a4eT,NpeCTaBIIsAsd MMCbMEHHBIA OTUET U JIOKJIa/l HA UTOTOBOM KOH(EpPEHINH 110 MPAKTUKE.

OTuer K0KEH COEepKaTh:

- BBEJICHUE;
pazznen 1 «lIpenapaTsl 1 peakTUBBI: KJIacCCH(PUKALNS K MAaPKHPOBKAY;

- pazzen 2 «XuMH4YecKas mocyaa»

- pasnen 3 «[Ipubopsl: MApKUPOBKA, HA3HAUCHUE)

- paznen 4 «OcBOeHHbIE XUMUYECKUE OTIepallK: TEXHUKA BBIMOJTHEHUS, MEPbI
IIPEIOCTOPOKHOCTUY»; - 3aKJIIOUEHUE.

K otuery crTynmeHT mnpuiaraeT OT3bIB PYKOBOAUTENS TMPAKTUKU OT MPEANPUSTHS
(opranu3zanuu), 3aBEpEHHBIM TEYaThlO, C O0A3aTENIbHOW OTMETKON YPOBHSI TECOPETUYECKOW M
MPAKTUYECKON MOJrOTOBKYU MO HEOPTAaHUYECKOM U aHAIUTUYECKOW XUMHH.

[locne mpoBepkH pyKOBOJAWUTENEM OTYETA MO MPAKTUKE C MPUIOKEHHBIM KaJIEHIapHBIM
IUTAHOM OTYET BBIHOCUTCS Ha 3aILUTY B ClIydae €ro COOTBETCTBUS YCTAHOBJICHHBIM TPEOOBAHUSM.
Ha tutynbHOM n1cTe 0TYETa PYKOBOAUTEND CTABUT CBOIO MOJAIUCH U JIATY.

3amuTa 0T4eTa 0 03HAKOMHUTENBHOM MPaKTUKE MPOBOAUTCS Ha KOH(EPEHIINH B
NPUCYTCTBUH KOMUCCHH, HA3HAYCHHOM 3aBEAYIOIINM BBITyCKAIOIIEH Kadeapoi.

Crynenty naeTcst BpeMs 5-7 MUHYT AJisl IOKJIaJa [0 UTOraM MPaKTUKU. 3aTeM €My MOTYT
OBITh 33JJaHbl BOIPOCHI IO IPOTrPAMME MIPAKTUKHU, IIOCIIE YETO KOMHUCCHSI BHICTABIISIET CTYIEHTY
OILICHKY, IIPY 3TOM YUUTHIBACTCS:

- Ka4eCTBO BBIIIOJIHEHUS IPOrPaMMBbl IPAKTUKHU, KAJIEHJAPHOT'O IJIaHA U OT3bIB
PYKOBOIMTENS OT MPEANPHUITHS;

- Ka4eCTBO COJEpX aHUs U 0(OPMIICHHSI OTUETA;

- TBOPYECKHM MMOAXOJ CTyIEHTA IIPU BBIIIOJIHEHNH 3aJJaHUs 110 IIPAKTHKE;

- Ka4eCTBO3AIUTHI (JIOKJIa/1, OTBETHI HA BOIIPOCHI).

3aueTHas BEJOMOCTbH I10 IIPAKTUKE CAAETCA B OTIEN y4YeTa CTYJEHUYECKONH JOKYMEHTAlu! B
TE€YEHHE MEPBBIX JIBYX HENeNb Hayasla yueOHoro roja. OueHka 1o NpakTHKe MpUPaBHUBACTCIK
OlLIEHKaM (3ayeTaM) M0 TEOPEeTHUYECKOMY OOYYEHHUIO M YUUTHIBACTCSA IpPH IMOABEICHUHM HUTOTOB
pyOexXHOMN yCcrieBaeMOCTH CTYAEHTOB B TEKYILIEM CEMECTPE.

CryneHThl, HE BBINOJHUBIIME NPOrpaMMy MPAKTUKH IO YBaXHUTEIbHOW IpPUYMHE,
HaMpaBJIAIOTCd Ha MPAaKTUKY BTOPUYHO B CBOOOIHOE OT y4eObl Bpems. CTyneHTHI, He
BBIMIOJHUBIIME TPOTrpaMMy MpPAKTHUKKA 0€3 yBaKUTEIbHOW TMPUYMHBI WJIM IOJY4HUBILIHE
HEYOBJIETBOPUTENIbHYIO OLIEHKY 110 UTOraM MPaKTUKU, MOTYT ObITh OTYHCIEHBI U3 YeueHCKOro
rocynapcTBeHHoro yHuBepcutrera uM. A.A. KazaplpoBa, Kak HUMEIOLIUE aKaJIeMHUYECKYIO
3aI0JDKEHHOCTh B TIOPSAKE, IMPEAYCMOTPEHHOM YCTaBOM YE4eHCKOro TIocyaapCTBEHHOTO
yauBepcuteta M. A.A. Kaasiposa.

8. OueHouHble cpeacTBa 1Jsl Tekywero koHtpoJsi: Konrpoabnasi padora 1.

PacrBoOpsI
BAPHUAHT 1

1. B 450 r Bogst pactBopmiu 50 T CuSO4-5H20. Beruucnure nporeHTHOE CoJiep:KaHue
KpHUCTaJuIoryipata u 0e3BOIHOM COJIU B pacTBOPE.

2. Kaxoii 00beM 96%-Hol cepHOM KUCIOTHI (p =1,84r/Mi1) HEOOXOAUM IS
npurotoBienus 0,51 1,5M pactBopa?

3. BeluncimTe TIPOLEHTHOE COEPIKAHNE CEPHOM KHCIOTH B €8 SM pactBope (p =1,29 r/cm®).
BAPUAHT 2
1. Kakas macca conu u Bogpsl coaepxkutcs B 800 r 12%-Horo pacTBopa HUTpaTa HATpuUs?



2. KakoBa macca cyxoii coimu NaClO4 neo6xomuma st mpurotosienus 0,5 1 1,5M
pactBopa?

. Bpruncnure MONIpHYIO KOHIIEHTPAIMIO U MOJISIPHYIO KOHIIEHTPAIHIO SKBUBAJICHTA

49%-noropactopa H3PO4(p =1,33 r/cm).

BAPHUAHT 3

. Ckomnbko rpaMmoB 3%-HOro pacTBopa cyib(ara Marausi MOKHO IpUroToBuTh U3 100 r

MgS04.7H20?

. Onpenenure MOJSPHYIO KOHLIEHTPALIUIO U MOJIIPHYIO KOHIEHTpaLnio skBrBasienTa 40%-

HOTO PacTBOpPA a30THOM KUCIOTHI (p =1250 kr/m®).

. Kaxoit 00beM CoJITHON KHCIIOTHI ¢ MOJISIPHOW KOHIICGHTpaIliel SKBUBaJICHTa

paBHOI1 4 Mob/nTpedyercs s HerTpanmzanuu 10 - NaOH?

4. BAPHUAHT 4

1. Ckoutbko rpammoB 5%-Horo pactBopa MoxHO nmpurotoBuTh 13 KOH u 100r H20?

2. Kakyro maccy 30%-noro KOH nano npubasuts k 200 r 90%-ro

pactBopa, yToObImoNy4uTh 50%-b1i1 pactBop KOH?

3. Ckonbko mit 0,41 H2SO4 MoxHO HEHTpann30BaTh MpUOaBICHUEM

800 mu1 0,25HNaOH?

KonTtpouabnas pa6ora 2. I'mgposu3

Bapuanm Ne 1

1. Kakue u3 nepeunicnennsix comneit moasepratorcs rugponausy: NaCN, KNO3,
KCIO? s kaxa0i U3 THAPOIU3YIONIMXCS COJICH HAalUcaTh ypaBHEHUS THAPOJIN3a B
MOHHOWU MOJIEKYJIApHOH popmax.

2. Kakas u3 coneil umeer B BogHOM pactBope pH<7 BcnenctBue runponanza’?
Hanummure cooTBETCTBYIOIINE YPABHEHUS PEAKIIMH THAPOIIN3a B MOJICKYISIPHON ¥ HOHHBIX
dopmax. 1) cynbdun kanus 2) cynbdar kanus.3) cynbhua xpoma(lll).4) cynbdar
xene3a(Il).

Bapuanm Ne 2

1. Kakwue u3 nepeuncieHHsix coseit moasepratorcs ruapoiausy: NH4Br, NaClO4,
HCOOK? Jlns kakao# U3 THIPOIM3YIOMIUXCSI COJIEH HANMCaTh YpaBHEHUS THAPOJIH3a B
MOHHOM U MonekynsapHoit ¢popmax u Haiitu pH ee 0,1 M BoxHOro pactBopa.

2. Kakas u3 coneit umeer B BOIHOM pactBope pH>7 Beneactsue ruaponusa?
HanummrecooTBeTCTBYIONIME YPAaBHEHUS PEAKLIMU THAPOIIN3a B MOJIEKYJISIPHON M MOHHBIX
¢dopmax. 1) kapOoHaT anroMUHMS; 2) KapOOHAT HATPUsL; 3) XJIOPUJL ATIOMUHMUS; 4) XJIOpH
HaTpus; 5) XJIOpUJ Kayusl.

Bapuanm Ne 3

1. Kakwue u3 nepeunciieHHsix coneit moasepratorcs ruapoausy: NaCN, KNO3, KCIO?
JUnst KaX10M U3 TUIAPOJIM3YIOIUXCS COJIel HamucaTh YpaBHEHUS THAPOIIN3a B HIOHHOM U
MonekysipHoit popmax u Haiiti pH ee 0,1 M BogHOTO pacTBOpa.

Kakas u3 coneii umeer B BogHOM pactBope pH>7 Benenctsue ruaponusa? Hanummure
COOTBETCTBYIOIIHE YPAaBHEHHSI PEaKIMH THIPOIIN3a B MOJIEKYIISIPHON ¥ HOHHBIX (opmax.1)
KapOOHAT aJIFOMUHUS; 2) KapOoHAT HATPUS; 3) XJIOPU aATIOMHUHHUS; 4) XJIOpU HATPHS; 5)
XJIOPUJT KaJIHsI

Bapuanm Ne 4

1. Kaxkue n3 nepeuncneHnsix coneit noaseprarotcs ruaponnsy: NH4C1, K2CO3,
NaNO2? Jlns kax10i U3 THApONIU3YIOIMXCS COJIEH HalucaTh YPaBHEHMsI THAPOJIN3A B
MOHHOW 1 MOJIeKYIsIpHOH ¢opmax u Haiitu pH ee 0,1 M BogHOTO pacTBopa.

2. Kakas u3 coneit mmeer B BoaHoM pactBope pH<7 BcieacTtBue



ruaposauza’?
Harnummure
COOTBETCTBYIOIINE YPABHEHUS PEAKIIMH TUAPOJIA3a B MOJICKYISIPHON M HOHHBIX (hopMax.
1D)cynbdun kanus 2) cynbdar kanus 3) cynbhun xpoma(lll) 4) cynsdar sxenesza(Il).

KoutpoJsbHas padora 3. OKHCIUTEIbHO-BOCCTAHOBUTEIbLHbIE PEeaKIUU

Bapuanm 1

. Beruncinuth 3HaU€HUE JIEKTPOAHOr0 NoTeHnaia Bojgopoaa B 0,05M pactBope cepHoi
kuciotsl; B 0,001 M pacTBOpe rupOKCcHIa HATPUSI.

. 3aKOHYMTH YpaBHEHUS PEAKIIHM, ONIPEeICTUTh HAIIPaBICHUE UX TPOTEKAHUS B CTAHIAPTHBIX
yenousix: 1.Fe?*+Hg?*= Fe3++H922+;

2.Cr O ¥ + H" + Sn* = Cr®* + Sn*™+ +H20.

3. OmpenenuTs HANPABICHUE PEAKITHH

2C0%" + Pb%+= 2C0?" + Pb**, ecnm konnenTpanyu pasusl: [Co®"]= 10 mons/n, [Pb?*] =
10°mons/n, [C0?*]= 102 monb/11, [Pb**]= 102 mous/1.

. YCTaHOBUTE, MOXHO JI IPUTOTOBUTH BOJHBIA PACTBOP, COACPKALINI OJTHOBPEMEHHO
NepMaHTaHaT Kajaus u cyabPuT kanus. OTBET NOATBEPIUTE PACUETOM.

Bapuanm 2

1. BBIMHCIUTE MOTEHITHAI AJIEKTPO/IA, MPEACTABIISIONIETO COO0H METHYIO
IUIACTUHKY,onyIeHHY!0 B pactBop 0,01M cynsdara meau (I1).
2. 3aKOHYUTH YPaBHEHUS PEaKIU, ONIPEICTUTh HAITPABICHUE HX MIPOTCKAHUS B

CTaHAAPTHBIX YCJIIOBUAX:
1) Fe?*+MnO" +H" = Fe**+Mn?*+H20;

2) CI2 +Br2 + H20 = CI' + BrO3™ + H" . 3.0npenenuTs HampasjieHHe B KOTOPOM MOKET

nporekarh peakius: 6Br + 1073 + 6H" = 3Br2 + I +3H20
3. YcraHOBHTE, MOKHO JIM IPUTOTOBUTH BOJHBIM PacTBOpP, COJEPKAIIHAN
OJTHOBPEMEHHOHUTPUT KaJIMs U NO0BOOPOA. OTBET MOATBEPIUTE PACUETOM.

Bapuanm 3

1. BpiuncinuTh, HACKOJbKO U3MEHSETCS 3JIEKTPOIHBINA MOTEHIIMAJ LIMHKA, €CIIH
KOHIIEHTpALUs pacTBOpa Cyib(ara [IMHKA, B KOTOPBIN MOrpy>KeHa IIMHKOBAs TNIACTUHKA,
ymensbiutes ot 0,1 M o 0,01 M.

2. 3aKOHYMTH ypaBHEHUs PEAKLUH, ONPEeIeIUTh HAllpaBJIeHHE UX MPOTEKAHUS B
CTaHJIaPTHBIX YCIIOBUSX:

1) Co?*4MnO" +H*= Co®**+Mn?*+H20; 2) 12 + Fe(OH)2 + OH = I + Fe(OH)3.

3. Ouenutp Hanboiee BEpOATHBINA MPOAYKT oKucieHus noaua-uoHos (12, HOI, 107 ) B
KHCIION cpesie o AeMCTBUEM TUXPOMAT-HOHOB U HOHOB sxene3a(1ll).

4. YcraHoBUTE, MOXKHO JIU TIPUTOTOBUTH BOJHBIN PACTBOP, COJIEPKAIIHI OTHOBPEMEHHO
Hutpart xeneza(lll) u nogun Hatpus. OTBET MOATBEPAUTE PACUETOM.

9. YuyeOHO-MeTOAMYECKOE OOecnevyeHne MPAKTUKH

9.1 OcHoBHas JIMTEpPaTypa

1. Pocun U.B., Tomuna JI./]. O0miast 1 HeOpraHu4YecKasi XMUMHUsL. COBPEMEHHBIN KypC.
YueOnuk ist akagemudeckoro 6akanaspuara. 2014 r.1338 c. Cepus: bakanasp.
AxaneMu4ecKkuil Kypc

9.2 JlonoiHMTe IbHAS JTUTEPATYpa
1. T'munka H.JI. O6mas xumust 19-e uzz., nep. u non. Y4eOHUK 7151 aKaIeMHUIECKOTO
6axamaBpuata. 2015 r. 900 c. Cepusi: bakanasp.



AxaneMu4ecKkuii Kypc.
2. TlaBmoB H.H. O6mas n Heopranndeckas xumus, M.: JIpoda, 2006.

3. I'munka H.JL. [Ipaktukym o obuieit xumuu. Y4ueGHOoe mocodue sl akaIeMHUIecKoro
OakanaBpuata.2015 1.248 c.Cepusi: bakanaBp. AkageMHUeCKU Kypc
4. Hekpacos b.B. OcHoBsl 00mmiei xumuu. M.: Xumus. B 2-x romax,2010.

5. Vraii fI.A. O6mas u Heopranudeckas Xxumus: Yueo. st By3oB / S.A.Yraii. - 4e
u3a., ctep. -M.: Boicmas mkona, 2004.-527c¢.: ui.
6. AxmeroB H.C. O6mas u Heoprannueckas xumusi, M.: Beicmas mkosna, 1998.

9.3 Ilepuoauueckue U3IaHUs.
1. «KypHan oOmieit 1 HEOPraHUIECKON XHUMHUH
2. «Kypnan
CTPYKTYPHOU XUMHUU
9.4 UnTepuer-pecypcsl InternetSite:

www.urait.rudBbC IOpaiit:
www.biblio-
online.ruwww.chem.msu.ru
www.xumuk.ru

9.5 Ilepeyens  WH(POPMANMOHHBIX  TEXHOJOTHH,  HMCHOJIB3yeMbIX  MPH
NMPOXOKIEHUH NPAKTHKH, BKJIOYas NporpaMMHoe ofecmedeHne W WHGPOPMAIMOHHBIX
CIPAaBOYHBIX CHCTEM (TMPH HEOOXOTUMOCTH)

a) CucreMHbIE IPOrpaMMHBIE CPEICTBA!

Microsoft Windows XP, Microsoft Vista.

[Tpuxnanueie nporpamMmmusie cpeactsa: Microsoft Office 2010 Pro, FireFox.
Crenuanu3upoBaHHbIC XUMUYECKUE ITPOTPAMMBbI H JIP.

0) 0a3pl AaHHBIX, MH(POPMAIIMOHHO-CIIPABOYHBIE M IIOMCKOBBIE CHCTEMBI: 00pa30oBaTEIbHBIC
pecypcel  MHTepHera - XuMHUs, Kartajgor oO0pa3oBaTENbHBIX  HHTEPHET-  PECYPCOB
http://www.edu.ru/

XUMHUECKHH KaTaJor: XUMUUeckue pecypcsl Pynera http://www.ximicat.com/

[Mopran ¢pyHaaMeHTaILHOTO XUMHYECKOro oOpa3zoBanus Poccuu http://www.chemnet.ru
XuMuK: caiit o xumuu 1 xXuMukoB http://www.xumuk.ru/

Xumudeckue cepsepsl http://www.Himhelp.ru, ChemWeb, Chem Express Online,

ChemNet.com www.urait.ru 95C FOpaiit: www.biblio-online.ruwww.chem.msu.ru

10. MaTepuajbHO-TeXHHYecKas 0a3a, He00X0AMMast 1JIsl OCYLECTBJICHHSA
00pa30BaTeIbHOIO NpoLecca NMPH NMPOXO0KICHHH 03HAKOMHTE/IbHOM
NPaKTHKHU.

DNEeKTPOHHBIE JIEKIMH, 3JEKTPOHHBIM OaHK TECTOB, MYJIbTHUMEIUWHBIE CpEACTBA I
IIPOBEJCHUS  3aHATUM, MEPCOHAIBHBIE KOMIIBIOTEPBI, BECHI TEXHOXMMHUYECKHE, BECHI
aHaJIIMTHYeCcKue, 0apoMeTp, TepMocTaT, OaHu, CYLIIMIbHBIN IIKad, BRITSKHONW mIKad, apeomeTp,
KajopumeTrp, pH- MeTp, BOJBTMETp, 3NEKTPOIHU3EP, CIEKTPOPOTOMETP, (HOTOKOIOPUMETD,
71a00paTOPHBII MUKPOCKOI, XUMHYECKas 10CY/a, PEaKTUBBI.


http://www.urait.ru/
http://www.biblio-online.ruwww.chem.msu.ru/
http://www.biblio-online.ruwww.chem.msu.ru/
http://www.xumuk.ru/
http://www.edu.ru/
http://www.ximicat.com/
http://www.chemnet.ru/
http://www.xumuk.ru/
http://www.himhelp.ru/
http://www.urait.ru/
http://www.biblio-online.ruwww.chem.msu.ru/
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XacanoB W.M., ConramypagoB ['.JI. TIPOITPAMMA mnpakTuku 10 MOJYyYECHHIO
npodeCCHOHATBHBIX YMEHHI U OMbITa Ipodeccuonanbaoit aestensaoctu / Cocr. .M. Xacanos,
I'.JI. ContamypanoB - I'po3nsiii: ®I'BOY BO «YHeueHckuid rocy1apCTBEHHbIA YHUBEPCUTET UM.
A.A. KagpipoBay, 2025 r.

[TPOI'PAMMA mnpakTUKu paccMOTpeHa M o100peHa Ha 3acenaHuu Kadeapbl «XuMHI,
pPEKOMEHI0BaHa K MCIIOJIb30BaHHUIO B yueOHOM mporiecce (mpoTokos Nel ot 3 centsops 2024 r.),
coctaBieHa B cooTBercTBuM ¢ TpeboBanusMu GI'OC BO 1no HanmpaBieHHIO TOATOTOBKH

04.03.01 «Xumus», (cremneHp - OakamaBp), YTBEpKIECHHOTO NpUKa3oM MUHHCTEpCTBa
obpazoBanus u Hayku Poccuiickoit deneparuu ot 17 urosis 2017 . Ne671, ¢ yuetom nipoduist

«XUMHsI», a TaK)Ke padOYUM y4EOHBIM IJIAHOM 110 JAaHHOMY HaIIPaBJIEHUIO ITOATOTOBKH.

©OUN.N. Xacanos
©TI'.J1. Conramypaznos
O®PI'BOY BO «YeueHckuii rocy1apcTBeHHbIN yHUBepcUTET uM. A.A. Kagsipoay»



1. Ieab u 321244 NPOU3BOACTBEHHONH MPAKTHKH (HAYYHO-
HccIe0BaTeIbCKasipadora)

[Ipon3BOACTBEHHAsT NpPAaKTUKA CTYIEHTOB SABJISIETCS BakHeWIIMM 3TanioM ocBoeHus OIIOII
noaroToBku OaxanaBpoB mo HamnpasieHuto 04.03.01«Xumusi», mpoBOIUTCS B JAOOpaTOPHIX
kadeapsl xumMun U yadoparopusx LlenTpa xosekruBHOTO Tosib3oBanus (LIKII) ®I'bOY BO
«YeueHCKUH TrocylapcTBEHHbIM  yHuBepcureT uM. A.A. KazaplpoBa», OCHalllEHHBIX
COBpPEMEHHBIM 000PYI0BaHUEM U UCTIOIB3YIOIIMX MePEI0BbIe (MHHOBALMOHHbBIE) TEXHOJIOTUH.

eabi0 NMPOM3BOACTBEHHOH NPAKTHKH SBISCTCS BOBJICUCHHE OOYYAIOUIMXCS B HAay4dHbBIC
UCCIICIOBAaHMs, TPOBOAMMBIE B Y4EeOHBIX JabopaTopusx Kadeapbl XHUMHUA M HAy4HO-
uccienoBatenabckux naboparopusix LIKII, 3akperuieHue TeOpeTHUECKHX 3HAHUH "
npuobpereHne 00y4aroIMMUCS TMEPBUYHBIX MPOPECCUOHATIBHBIX YMEHUN M HABBIKOB, B TOM
YHCIIe IEPBUYHBIX YMEHHUH M HABBIKOB HAYYHO-HCCIIEI0BATEIbCKOM 1A TEIbHOCTH; HAKOIUICHHE U
aHaJIM3 MaTEpUaOB JUIsl MOJITOTOBKH K BBINMOJHEHHUIO KBaTU(UKAIIMOHHOKWPaOoThl. B xone
NPaKTHKH OTPaOaTBHIBAIOTCS HABBIKM BBIMOJHEHUS BCIIOMOTATEIbHBIX MPO(ECCHOHATBHBIX
(GyHKIMH B HAYyYHOU JEATEIIFHOCTHU: TIOATOTOBKA OOBEKTOB MCCIIEIOBAHNUS, BBIOOP TEXHUUYECKHUX
CPE/ICTB M METOJIOB UCIBITAHUH, POBEICHUEIKCIIEPUMEHTAIBHBIX UCCICIOBAaHUI MO 3aaHHON
METOJIUKe, 00pab0TKa pe3yIbTaTOBIKCIIEPUMEHTA, IIOATOTOBKA OTYETA O BBHIIOJHEHHON paboTe.
[IpunoOperatoTcst yMeHHs NPOBEJCHUSI HAyYHBIX MCCIIEOBAHUM, DKCIIEPTHOTO HCCIICTOBAHUS
CBOWCTB M PEAIBHOM CTPYKTYpbl MaTEpHAJIOB, MPOAYKTa W CHIPbS, B TOM YHCIIE, HABBHIKOB
CaMOCTOSATENILHONBBICOKOKBATN()UIIMPOBAHHOM AKCILTyaTallid COBPEMEHHOTO O0OPYIOBaHUS U
npuOOpoB TOM30pPaHHOMY HANPABICHUIO HMCCICIOBAHWHM, NMPOUCXOAWUT ananTanus OymayIIero
CrenuanicTak npoeCCHOHANBHON cpelie, BhIPadaThIBACTCsl CIOCOOHOCTh K CaMOCTOSATEILHON
MOJTOTOBKE M peai3allid HAYyYHBIX MPOEKTOB PA3IMYHOTO YPOBHS, a TAKXKe MEKIYHAPOIHBIX
IPaHTOB.

3agayamMu NPaKTHUKHU SABJISIOTCS.
. 3aKpeIUIeHUEe TEOPETUYECKUX OCHOB M TNMPAKTHUECKUX 3HAHWM, MOTYYEHHBIX 32
BpeMsi OOy4YeHHS Ha OCHOBE TIIyOOKOTO W3YYEeHHs ONbITa pabOThl MPEATPHUITHS
(yapexxaeHus) - 0a3bIpaKkTHKY;

. OCBOEHHUE COBPEMEHHOT0 XUMUYECKOT0 000PYAOBAHUS U OOLIMX MPUHLIUIIOB
OpraHU3alMi XUMUYECKUX UCCIIEIOBaHUM,

. pHOOpeTEeHNE MPAKTUIECKUX HABBIKOB B Oyayiiel IpodecCHOHaIbHON AESITENbHOCTH;

. BbIpabOTKa YMEHHI pabOThl B KOMaH/e, UCIIOIb30BaHUS COBPEMEHHBIX METOJIUK

UTEXHOJIOTHH B poeccnoHanbHOM cpese.

2. Tumn, cnoco0sI 1 (popMBI NPOBEACHUS POU3BOACTBEHHON NPAKTUHKHA
e Tun npakTvKU: TIPOU3BOACTBEHHAS.
 Ilo ¢opme mnpoBeneHHs NpPaKTHKA SBISETCS HENPEPHIBHOW M OpraHu3yeTcs MyTeM
BBIJICJIEHUS B KaJIEHJAapHOM y4eOHOM rpaduKe HEIPEphIBHOTO MEepHoia yueOHOT0 BpEMEHU
AJIA IPOBEACHU A ITPAKTHKH.
*  Croco6 npoBeieHus MPOU3BOICTBEHHOM MPAKTHKH - CTAI[HOHApHAS.
*  IIpou3BojCTBeHHAs PAKTHKA MMPOBOJUTCS B 3 CEMECTpE.

3. IlepeyeHb NMJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs NMPU NMPOXOKIAECHUHM MPAKTHKH,
COOTHECEHHBIX ¢ ILUIAHHPYEMBIMH pe3yJbTaTaMH OCBOCHHSI 00pa3oBaTeJbHOM
NPOrpaMMmblI



[Iporiecc wm3yuyeHHs AWCUUIUIMHBI HAmpaBieH Ha (OPMHUPOBAHUE HIIEMEHTOB CIEAYIOIIUX
komneTeHuil B cootBeTcTBUU ¢ ®PI'OC 1o JaHHOMY HanpaBJIE€HHIO MOJTOTOBKH:

Kareropus

. Koax HauMeHOBaHHe
KOMIIETCHIIU N

I'pynna
KOMIIEeTeHIM A

YK-1: CriocoGeH oCcyIecTBIATh MOUCK,
KPUTHYECCKHIA aHAIIN3 U CUHTE3 HH(DOpMAIIHH,
NPUMEHSTh CUCTEMHBIN TIOJIXO/T JJIsl PEIICHUS
MOCTABJICHHBIX 3a/1a4.

YK-2: CrnocobeH onpenensTb Kpyr 3anad B
paMKax TIIOCTaBJICHHON LeJM U BbIOMpPATh
ONTUMAJIBHBIE CIIOCOOBI MX PELICHHUs, HCXOS
MexkynpTypHOoe | U3 JEUCTBYIOLLUX MIPaBOBBIX HOPM,
BBaHMOﬂeﬁCTBHe HMCIONUXCA pCCYpCOB U OFpaHHLIeHI/IfI.
YK-8: Crocoben co3naBarh U MOAICP/KUBATH B
MOBCEZHEBHOM JKM3HH U B MPO(ECCHOHABHON
JIEATENTbHOCTH Oe30macHble YCIIOBUS
HKU3HEJIEATEIIBHOCTH JUTsl COXPAHEHHUS! IPUPO/THOM
cpenpl, OO0ECIeYeHHs! YCTONYMBOIO Ppa3BUTHS
o0lecTBa, B TOM UMCIE€ MpUd yrpoe U
BO3HMKHOBEHMM YPE3BbIYAMHBIX CUTyaluil H
BOCHHBIX KOH(JIMKTOB
OIIK-3: CrocobeH NPUMEHATh PacueTHO-
Obwenpodeccronans O6enpodeccion TEOPETHYECKHE  METONBI  JUIL  M3YdeHHS
HBIC CBOICTB BEILIECTB U MPOIIECCOB C UX yYACTHEM
(OIIK) AIBHBIC HABBIC | HCIIOJIb30BaHUEM COBPEMEHHOMU
BBIYUCIIUTEILHONW TEXHHUKH.
IIK-2: Cnoco0OeH NpUMEHATh Ha INPaKTHKE
3HaHUS O 0a30BBIX IPOIECCAX XUMHUYECKOH
TEXHOJIOTUHM,  aHAIM3UPOBAaTh  CTPYKTYpPY
XUMHYECKHX MPOMBIIIICHHBIX TPOU3BOJICTB U
UX BO3JECHCTBUN HA OKPYKAIOILYIO CPENy.
IMK-3: CrnocobGeH BBHIOWpATh U HCIIOIH30BAThH
CpPEZICTBA U METO/IbI UCIIBITAHUH JUIs peIIeHUs
HCCIIEIOBATEIbCKUX 3aad  XUMHYECKOU
HalpaBJIEHHOCTH.
IK-5: CrnocobeH  TMpOBOAUTH  aHAIH3
IOPUPOJHBIX  COEAMHEHHH,  OCYLIECTBIAThH
KOHTPOJIb KayecTBa  CHIPhSi, KOMIIOHCHTOB
BBITYCKAaeMON  NPOAYKIHMM  XUMHYECKOTO
Ha3HAYCHUSI.

YHuBepcalbHbIE
(YK)

3agaun
[TpodeccuonanpHbIe XUMUYECKON
HAPaBIEHHOCTU

B pe3ynbraTe 0cBOeHMS TUCHUIUIMHBI (IPAKTUKK) 00yUYatOIUNCS TOKEH:
HanmenoBanue nHaukaropa
KOMIETEHIINU




VK-1.1: Ananusupyer 3anauy,
BBIJIC/IAS €€ 0a30BEIC
COCTABJISIIOIINE, OCYIICCTBIISET
JICKOMITO3HITUIO 3a1a4H.

VK-1.2: Beibupaet pecypcsl ais
HOKCKa UHpOpMaLuHy,
HE0OXOIUMOM ISl pelIeHUs
IIOCTaBJIEHHOW 3aJjauun

VK-1.3: Haxoaut, KpuTUYECKH
aHaJIM3UPYET, CONIOCTABIISIET,
CHUCTEMaTHU3UpyeT U 00001IaeT
oOHapyXeHHYIO0 HH()OPMALIHIO,
oTpezernseT napagurmy, B paMmkax
KOTOpOM OyJeT pemarbes
MocTaBlieHHas 3a/7a4a

VK-1.5:1Ipennaraer peuienue(s)
3a/1a4M, OI[CHUBAET JIOCTOMHCTBA
U HEAOCTAaTKU (TeOpeTI/I‘IGCKI/Ie
3a/1a4M), IPEUMYILECTBA U PHUCKU
(mpakTHYecKue 3aa4n).

VYK-2.1: YuactByeT B pa3paboTke
MPOEKTA, ONPEICTICHUH €TO
KOHEUHOH IIeJTH, UCXOIT U3
JIEMCTBYIOLIMX IPABOBBIX HOPM.

VK-8.4: JleMoHCTpUpYET 3HAHUS
B 00JIaCTH TEXHUKHA 0€30I1aCHOCTH

TpyJa.

3HaTh:
-pecypchl 11 IoucKa MH(opMaIum, Heo0X0IMMON 115
pelIeHUs TIOCTABJICHHOMU 3a/1a4u

YMeTn:

-aHAJIM3UPOBATh  3ajady, BBIIEIAS e¢  0Oa30BbIe
COCTABJISIIOLIME, OCYIIECTBISET ACKOMITO3ULIUIO 3a/a4H;
-BBIOMpaTh  pecypchl IS TIOWCKa HWHGOpMAIH,

HE0OXOIMMOM ISl pEelIeHNUS;

-HaXOJIUTh, KPUTHUECKH aHAJIM3HPOBATH, COMOCTABIIATD,
CHUCTEMaTH3UpOBaTh M  0000marh OOHAPYKEHHYIO
UHQOpMAIMIO, ONpeNensTh NapagurMy, B paMKax
KOTOpO#i OyJeT pemarhbCst IOCTaBICHHAs 33,1244, -
OLICHMBATh JIOCTOMHCTBA U HEJOCTATKU (TECOPETHYECKHE

3aJauM), MpeuMyllecTBa U PHUCKU (IpaKTHYECKHe
3a/1a4n).
Bnaners:
-CIIOCOOHOCTBIO ~ BBIOMpAaTh pecypchl sl MOWCKa
uHpopManuy, Heo0XoauMon e peleHus

IIOCTaBJICHHOM 3aJa4H;

-CII0COOHOCTBIO HAXOJUTh, KPUTHUECKU aHAJIU3UPOBATh,
COIMOCTaBJISITh, CHCTEMATU3UpOBaTh U  0000IIaTh
oOHapyKeHHYI0 MH(OPMAIUIO, ONPEAEITh Hapajiurmy,
B paMKax KOTOpOH OyJeT pemaThcsi IOCTaBJIECHHAs
3ajJada

OIIK-3.2: Ucnonb3yer
CTaHJapTHOE MPOTrPaMMHOE
oOecrnieyeHne npy pelIeHnn 3a1au
XUMHUYECKON HANpaBIEHHOCTH.

3HaTh:
- IPOTrpaMMHOE o0ecTieueHue sl peieHus 3aaa4
XAMHYECKOW HAMPABIECHHOCTH.

YMeTn:

-MCIOJIb30BaTh CTAaHAAPTHOE MPOrPAMMHOE
obecrieueHue Mpu PeIIeHUH 3a71a9 XUMUYECKON
HaIlpaBJIE€HHOCTH.

Bmanets:
-CTaHJapTHBIM MPOTPAMMHBIM 00ECTIEUCHUEM TIPH
peHIeHI/II/I 3aga4v XHMI/I‘—IﬂCKOﬁ HaHpaBHeHHOCTI/I.




I1K-2.2: BeimosnHser
CTaHJapTHbBIC OTIEPALIMH HA
BBICOKOTEXHOJIOTUYECKOM
000py1I0BaHUU IS
XapaKTEPUCTUKH ChIPbS,
MIPOMEXKYTOUYHOM M KOHEYHOH
MPOIYKLIHUHA XUMUYECKOTO
MIPOU3BO/ICTBA.

[TK-2.3: ITpoBoauT aHanu3
CTPYKTYpPbI XUMHUECKUX
IIPOU3BOJICTB U YUUTHIBAET
TE€XHOT€HHbIE PUCKH.

3HATh:

-CTaHIApPTHBIE Ollepalii Ha BBICOKOTEXHOJIOTUYECKOM
000pyIOBaHUU JIJIsl XapaKTEPUCTUKHU ChIPbS,
IIPOMEKYTOUYHOM U KOHEYHOU MPOAYKIIUU XUMUYECKOTO
IIPOU3BOJICTBA.

Ymers:

-BBIIOJIHATH ONIEPALMH HA BBICOKOTEXHOJIOTHYECKOM
000pyIOBaHUU JIJIsl XapaKTEPUCTUKHU ChIPbS,
IIPOMEKYTOUYHON U KOHEYHOU NMPOAYKIIUU XUMUYECKOTO
IIPOU3BOJICTBA.

-IIPOBOJUTH aHAINU3 CTPYKTYPbI XUMHUYECKUX
IIPOU3BOJICTB M YYUTHIBATh TEXHOT€HHBIE PUCKHU.

Bnaners:

-CITOCOOHOCTBIO BBITIOJIHATH ONEPAIIUH Ha
BBICOKOTEXHOJIOTHYECKOM 000PYI0BaHUHM 15t
XapaKTEPUCTUKH CHIPbS, IPOMEXYTOYHOU U KOHEUHON
IIPOYKLIIMA XUMHAYECKOIO MPOU3BOJICTBA.
-CIIOCOOHOCTBIO ITPOBOJIUTH AHANINU3 CTPYKTYPbI
XUMHYECKHUX ITPOU3BOJACTB U YUYUTHIBATh TEXHOTCHHBIE
PHUCKH.

[1K-3.4: Biageer 0a30BBIMUH
HaBBIKAMH HUCIOJIb30BaHUS
COBpPEMEHHO ammaparypsl Ipu
MIPOBECHUHN HAYYHBIX
HUCCIEeI0BaHUN

3HaTh:
-COBPEMECHHOE 000pYIOBAHUE , UCIIOJIE3YEMOE TSI
NPOBE/ICHUS] HAYYHBIX MCCIICIOBAHUH.

VYMeTh:

-paboTaTh Ha COBPEMEHHOM 00OpY/I0BaHUH,
HCIIOJIb3YEMOM ISl IPOBEAEHUSI HAYUYHBIX
HUCCIIETOBAHUMN.

Bnanets:
- 0a30BBIMH HaBbIKAMU UCTIOJIb30BaHUSI COBPEMEHHOM
annapaTypH HpI/I HpOBC}IGHI/II/I Hay‘-IHI)IX I/ICCJ'ICI[OBaHI/Iﬁ

[1K-5.2: CocTaBnsieT mpOTOKOJIbI
WCIIBITAHUH, TTACTIOpTa
XUMHUYECKON MPOTYKIIMH, OTUYETHI
0 BBITIOJTHEHHOM paboTe 1Mo
3aJJaHHOH (opme.

[1K-5.3: [IpoBoauT ananus
MIPUPOJIHBIX COETMHEHUN U
YCTaHABIIMBAET B3aUMOCBSI3H
MEX1y HUMH.

3HAaTh:

-IIPOTOKOJIBI UCIIBITAHM, ITACTIOPTa XUMHYECKOU
IPOAYKIMH, OTYETHI O BHIIOJHEHHOM padoTe 1o
3alaHHou (hopme.

YMmers:

-COCTaBJIATH ITPOTOKOJIBI UCTIBITAHUM, TACTIOpTa
XUMHYECKON MTPOTYKIIUH, OTYETHI O BBIITOJIHEHHOU
pabote 1o 3agaHHON dopme.

-IPOBOJIUTH aHAJIU3 MIPUPOIHBIX COETUHEHUH U
YCTaHABIIMBAET B3aUMOCBS3H MEKIY HUMHU.

Bnanets:

-CIIOCOOHOCTBIO MPOBOJIUTH aHATIU3 MPUPOIHBIX
COEMHEHUH U YCTaHABIIMBAET B3aUMOCBSA3U MEKILY
HUMMU.




I'myOokoe wm3ydeHue ombiTa PabOTHI J1aOOPaTOPHH, B KOTOPOW OOYYAroIIUECs MPOXOJIAT
HAyYHO-UCCIIEIOBATENILCKYIO TMPOW3BOJACTBEHHYIO MPAKTUKY, HEOOXOAMMO Ui 3aKpETUICHUs
TEOPETHUUECKUX OCHOB M MPAKTHUUYECKUX 3HAHUH, MOJIYYEHHBIX 3a Bpems oO0yudeHus. B mporecce
MPAKTUKH CTYJIEHTOM OyayT BOCTpEOOBAHBI 3HAHUS, TTOJYYEHHBIC PU U3y4eHUU «DUUKHY,

«OO0mmeld ¥ HEOPraHUYECKOW XHMHH», «AHATUTUYECKOW XUMHH W (PU3UKO-XUMHUUYECKHUX
METO/IOB aHanu3a», «dusndyeckor xumuny, «Oprannuecko Xumuny, «Komiouanoi xumMun» u
npodecCuoHaNTbHO-OPUEHTUPOBAHHBIX JUCIUILIUH BApUAaTUBHOM YacTH.

4. Mecto tucuMIuIMHbI B cTpykrype OITIOIT
nanpasinenuto  04.03.01

Cormacao DI'OC 1o

«Xumug» "

OIIOII

IMPOU3BOJCTBCHHASA ITPAKTUKA OTHOCHUTCS K BapHaTHBHOﬁ qaCTu yqe6Horo IIJ1aHa

5. O0beM M NPOAOKMTEJBHOCTD YU4eOHON NPAKTHKH
Oo61mast Tpy1oeMKOCTh yueOHoM npakThku 3 3.¢. (108 yacos). [Tpog0mKUTEIBHOCTD

IPAKTUKHU — 2 HEJEIH.

Kypc 2
Bupa npaktuku
cem. 4 Bceero
[Ipon3s. mpakTuka 2/3 2/3
Bun koHTpONs 3auer ¢
OLICHKOU

6. Conep:kaHue NPAKTHKHU MO NMOJTYy4YeHHIO MPO(ecCHOHATbHBIX
YMeHHH U ONbITANPO(decCHOHAIBLHOM AeATeTbHOCTH

«XUMHUA,

Ne DopMmbl
JTansl NPaKTUKU CopepxaHue NpaKTUKU Yacsl
n/n KOHTPOJISI
1 [TogroroBuTenpHbll (MI3ydeHne MporpaMMbl IIPAKTUKU U 5 Odopmnenu
STarn [10JIyY€HUE METOANYECKUX MaTepUaJIoB € JIHEBHUKA.
OcHoBHOM 3Tan 1. U3ydyenue HopMaTUBHOM, 4eOHOI U Odopmnenue
CIPaBOYHOM JIUTEPATYPBHI; THEBHUKA.
5 2. Co6op, obpaboTKa, aHATTU3 U 35 OTtpaboTtka
CHUCTEMATH3alMsl MAaTEPHAJIOB; BOIIPOCOB,
3. BrInonHeHWe MHIUBUAYAIEHOTO BBIHOCHMBIX
PKCIIEPUMEHTAILHOTO 3a/1aHuUs B OTYET
3aBepIIaronmi 1. TloaroroBka MaTepuagoB sl OTYETA O Samura
STan [TPaKTUKE. oTueTa
3 2. OdopmiteHHE  OTYETHBIX JOKYMEHTOB O 35
[TPaKTUKE.
3. Cavya OTYETHBIX JIOKYMEHTOB 10
[TPaKTUKEHN 3aIUTa OTYETA.




Hroro 72+32+4
=108

7. @opMbI OTYETHOCTH MO NPAKTHKE
@®opma arrecTanuy OO0YYarOIUMXCS M BHUJAbI OTYETHOM NOKYMEHTAIlMH, MPEJOCTaBIIIEMON IO
UTOTaM MPOXOXKACHUS MMPAKTUKH U OTIPEIEIIEMbIE IIPOTPAMMOI IPAKTHUKHU JOIKHBI 0(hOPMIIATHCS
B COOTBETCTBUU C TpeOOBaHUSAMH U O0pasliamMu, ycTaHOBIEHHbIMU [lojiojkeHueM o MpakTuke
0o0y4aroluxcsi, OCBAaMBAIOIIUX O0Opa30OBaTENbHBIE MPOrPaMMbl BBICIIETO OOpa3OBaHUA -
porpaMMsbl 0akajgaBpuaTa, IpOrpaMMBbl CIIEHUAIUTETa, IPOTPaMMbl MaruCTPaTyphbl

8. Buabl 0T4eTHOM JOKYMEHTALMU:
1. VHIUBUYAJIBHBIN TJ1aH MTPOXOKICHUS IPAKTUKUA C BU30M PYKOBOIUTEIIS
MPAKTUKHU OTY HUBEPCUTETA;

2. JHEBHUK IIPOXOKICHUS IIPAKTUKH;
3. OTYET O MPOXOKICHUU IPAKTUKH;
4. OT3bIB U3 NPOQHUIBLHON OpraHM3aluu C MOINHUCHIO PYKOBOAMUTENS OT

npodunbHOMOpPranu3anuu (Mpu yCIOBUU MPOXOKACHHSI MPAKTUKU B TPOGUIHHON
OpraHU3aIlNH).

I[To pe3ynbrataM NpakTHKHU BbICTaBIsETCS AU (P PepeHunpPOBAHHBII 3a4eT B COOTBETCTBHH
c [TonoxkxeHueM O MpaKkTHKE OOYYAIOMIMXCS, OCBAMBAIOUIMX OOpa30BaTEIbHBIC IPOTPAMMBI
BBICIIETO OOpa30BaHUS - MPOTpaMMbl OakajdaBpuara, MPOrpaMMbl CHEIHAIUTETa, HPOTPAMMBI
MarucTpaTyphl.

Bce nokymeHTHI, ipeAcTaBiIsieMble Ha UTOTOBYIO aTTECTAIMIO JOJDKHBI OBITH 3aBEPEHBI
MOJIIIMCHI0 PYKOBOIUTENS M TI€YATHI0 OPTaHU3AIHH.

CryneHTsl BeayT paOouuii THEBHUK B COOTBETCTBUHU C KaJECHIAPHBIM IIJIAHOM MPAKTUKH,
odopmistoT oTueT Ha ymcTtax Gopmara A4 B coorBerctBum ¢ CTII1.701- 98

«TexcToBbie MOKyMeHTHI. OO01TIHE TPEOOBaHUS K TTOCTPOEHUIO U OPOPMIICHUIO» U CIIAIOT
3a4eT, MPeACTaBIIsIsE MUCHbMEHHBIM OTYET U JIOKJIAJ] HA HTOTOBOW KOH()EPEHITUH T10 MTPAKTHKE.

3ammTa OoT4YeTa OCYHIECTBISETCS MO TpaduKy, B Yachl, Ha3HAUYeHHBbIE Kadenpou, u
HPOMCXOIUT Mepe]] CrieaTIbHON KoMUCCHeN Kadeapsl.

OTuer KOKEH CONePKaTh:

- BBEJICHMUE;

- paznen 1 «lIpemnaparsl 1 peakTUBBI: Ki1accu(UKALMS U MAPKUPOBKA»;

- paszzen 2 «XuMudeckast mocyaa»

- paznen 3 «IIpubopbl: MapKUPOBKA, HA3HAYCHUE)

-paznend  «OcCBOEHHBIE XUMHMUYECKHE OIEpaluu: TEeXHHUKa

BBITIOJTHEHUS, MEPBIIIPEIOCTOPOKHOCTI»; - 3aKIIOUEHUE.

K oruery cryneHT npuiaraer OT3bIB PYKOBOAMUTENS NPAKTUKUA OT HIPEAIPUSITHS
(opranm3anuu), 3aBEpEeHHBIH TIE€YaThIO, C O0SA3aTEILHOW OTMETKON YPOBHSI TEOPETUUYECKOW M
IIPAKTUYECKON MOATOTOBKY MO0 HEOPTAaHUYECKON U aHAIMTUIECKON XUMHH.

[Tocne mpoBepku pyKOBOAMTENIEM OTYETA IO MPAKTUKE C MPUIOKEHHBIM KaJEeHIAPHBIM
IUTAHOM OTYET BBIHOCUTCS Ha 3aIUTY B CIIy4ae €ro COOTBETCTBUS YCTAaHOBICHHBIM TPEOOBAHUSM.
Ha TuTynbHOM JHMCTE OTYETA PYKOBOJUTEND CTABUT CBOKO MOAIKUCH U ATY.

ArtrecTanys CTYJEHTOB IO MPOTpaMMeE NPAKTHKU IPOBOAMUTCA B HAYaje CIEIYIOIIETO
yuebHOoro roga B (opme 3aueTa ¢ aTTECTAI[MOHHBIMH OIIEHKAMHU «OTJIHYHO», «XOPOILOY»,
«YZAOBIIETBOPUTENBHO», «HEYAOBIETBOPUTEIBHOY.



9. YueGno-meroauueckoe odecnedenrue NPAKTHKH

9.1. OcHoBHasi 1UTepaTypa
békkep HO. Cnekrpockomnusi [DnekTpoHHBIA pecypc|: yueOHuk/ békkep HO.—
DNeKTpoH. TeKcToBbIe AaHHBIe.— M.: Texnocdepa, 2009.— 528 c.— Pexum nocryma:
http://www.iprbookshop.ru/12735.— 3BC «IPRbooks.
9.2. JlonoiHUTeILHAS JTUTepaTypa

1. Bynaros M.U., Kanunkun N.IL [IpakTHueckoe pyKoOBOJICTBO IO
(OTOKOTIOPUMETPUYECKIM U CTIEKTPO(HOTOMETPHUECKUM MeToaM aHanu3a. JI.: Xumus,1986.

2. bBaoko A.K., [Tumunenxo A.T. doromerpudeckuii aHanu3. T.1. O0mue cBeacHUs U
anmaparypa. M.: Xumus, 1968.

3. [TemkoBa B.M., I'pomoBa M.M. Meronsl abcopOLMOHHOM
CIIEKTPOCKOIIUH BaHAIMUTUYECKOM Xxumuu. M.: Beiciias mkona,1976.

4, Bepumnun B.W. Teopus poromerpudeckux peakumii. Omck, 1985.

5. Tapkep C. @oToaoMuHECHEHIIUS pacTBOpoB. M.: Mup, 1972, 510 c.

6. TonoBuHa AL, JIepmun JI.B. XumMudeckuil JTIIOMUHECIICHTHBIM aHAJIN3
HeopraHuyeckux BemiecTB. M.: Xumus, 1978

7. Mapuenko 3. @oTomMeTpuyecKoe onpeieleHue SIeMenToB. M.: Mup, 1971,

8. Badko A.K., IMuwmnenko A.T. doromerpuyeckuii ananus. T.2. Merozapl
onpeneneHusineMeramioB. M.: Xumus, 1974.

9. Kopenman U.M. ®oTomerpruecKkuii aHanu3. MeToabl ONpeeNeHns OpraHuIeCcKuX
coenuHennii. M.: Xumus, 1975.

10.Byprep K. Opranuyeckue peareHThl B HeOpraHuueckoM ananuse. M.:Mup,1975.

11.Bapkosckuii B.®., I'anononsckuii B.W. uddepeHuuransHbii cieKTpohoTOMETpUYECKHii
aganus. M.: Xumus, 1969.

12.Bepmreiin W.51., Kamunckwii 10.J1. @oToMeTpHyeCcKuii aHATIN3 BOPraHUYECKOM XUMHH.
M.: Xumus, 1990.

13.Muxunesa TI'.H. Amnamutuueckas XuMHA. DIEKTPOXMMHUYECKUE METO/IBI
aHanu3a[ DNeKTpOHHBIN pecypc]: yueOHoe nocooue/ Mukunesa [.H.,

14.Bynnukos T'.K., Maiictpenko B.H., BsceneB M.P. OCHOBBI COBPEMEHHOTO
AJIEK-TPOXUMUYECKOTO0 aHanu3a. - M.: Mup, bunom. JlabopaTopus 3nanuii. 2003.

15.Aracsn I1.K., Hukonaesa E.P. OCHOBEI JIEKTPOXMMHYECKUX METOJ0B aHamu3a. -M.: W3-
BoMI'Y, 2005.

16.Bynuukos I'.K., Viaxosuu H.A., Mensnuesa 3.I1. OCHOBBI SI€KTPOAHATUTUYECKOM

XUMHAH.
- Kazans: U3n-so KI'Y, 2005.

17.Tm>mbek Jx. DeKTpoXUMHUYecKHe MeToabl aHanu3a. OCHOBBI TEOPHU U IPHMEHEHHE.
M.:Mup, 2004.

18. Jlonmatun B.A. TeopeTnyeckre OCHOBBI AJIEKTPOXUMHYECKUX METOIOB aHanu3a. -M.:
Brrcmag mkosmna 2004.

9.3. IlepuoguyecKkue U3TaAHUSA.
1. «Kypnan o6uieii 1 HEOPraHUYECKON XUMHUU»
2. «KypHan cTpyKTypHON XUMHHI»

9.4. HWHTepHeT-pecypchl
WWW.Urait.ru
3bC IOpaiit: www.biblio-online.ru www.chem.msu.ru



http://www.iprbookshop.ru/12735.%e2%80%94
http://www.urait.ru/
http://www.biblio-online.ru/
http://www.chem.msu.ru/

10. IlepeyeHb MH(OPMAIMOHHBIX TEXHOJOTHi, HCMOJb3YeMbIX NMPH MPOXO0KIEHUHN
NPAKTUKH, BKJIKYAasi MPOrpaMMHoe odecrieyeHne H MH(POPMAIIMOHHBIX CIPABOYHBIX CHCTEM
(mpu HEOOXOAUMOCTH)

a) CucremHuble mporpammubie cpeactaa: Microsoft Windows XP, Microsoft Vista.

[Mpuknanueie mnporpamMHble  cpenctBa:  Microsoft  Office 2010 Pro, FireFox.
Crienuanu3upoBaHHbIC XUMUYECKUE TPOTPAMMBbI | JIP.

0) 6a3bl JaHHBIX, HHHOPMAITMOHHO-CITPABOYHBIC U TIOUCKOBBIE CHCTEMbI: 00pa30BaTEIbHbIC
pecypcbl  Wuteprera - XuMus, KaTajgor o0Opa3oBaTelIbHBIX HHTEPHET-  PECYpPCOB
http://www.edu.ru/

XUMHUECKUI KaTajor: XuMHYeckue pecypcbl Pymera http://www.ximicat.com/ Iopran
byHIaMEHTATLHOTO XHUMHYECKOTO o0pa3oBaHus

Poccun

http://www.chemnet.ru XuMuK: caiiT o xumuu i xumukoB http://www.xumuk.ru/

Xumuueckue cepsepsl  http://www.Himhelp.ru, ChemWeb, Chem Express Online,
www.chem.msu.ru.

11. MarepuanbHO-TeXHUYECKasi 0a3za, Heo0XoauMas s
ocylecTBJIeHUs100Pa30BaTeIbHOI0 POLecca NPHU NPOXOsKIEHUH yueOHO
NMPaKTHKH.

DJEeKTPOHHBIE JIEKIIUH, OSJCKTPOHHBIM OaHK TECTOB, MYJIbTUMEAWWHBIC CPEICTBA JUIS
NPOBEJCHUS  3aHATHH, MEPCOHAIBHBIC KOMIIBIOTEPBI, BEChl TEXHOXHMHYECKHE, BECHI
aHAJUTHYECKHE, OapoMeTp, TepMocTaT, OaHH, CYyIIMIBHBIN IKad, BRITSHKHON 1mKad, apeoMerp,
Kanopumerp, pH-mMeTp, BOJNBTMETpP, JNIEKTPOJU3EpP, CHEKTPOPOTOMETP, (OTOKOIOPHUMETP,
71a00paTOPHBI MUKPOCKOII, XUMHUYECKask TIOCY/Ia.


http://www.edu.ru/
http://www.ximicat.com/
http://www.chemnet.ru/
http://www.xumuk.ru/
http://www.himhelp.ru/
http://www.chem.msu.ru/

MHHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHUS
POCCUMCKOU ®EJIEPALIIN
®denepallbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
YUpEKICHUE BBICIIETO 00Opa30BaHMS
«YEYEHCKUU T'OCYIAPCTBEHHbBI YHUBEPCUTET
VUMEHU AXMATA ABJIYJIXAMUJOBHUYA KAJIBIPOBA»

BUOJIOTO-XUMHNYECKUI ®AKYJIBTET
Kadenpa «Xumus»

PaGouast mporpamma
TEXHOJIOTMYECKOM IMPAKTUKHA

Hanpagienue moroToBKu Xumust
Kon 04.03.01
Hanpasnennocts (npoduib) Xumus

I'poznsri, 2025 r.




XacanoB .., Conramypagos I'.JI. [IPOTPAMMA texnomornueckoii mpaktuku / Cocr.
N.N. Xacanos, I'.J[. ContamypanoB - I'po3ublii: ®I'BOY BO «YeueHckuil rocyaapCTBEHHBIN
yHuBepcuteT uM. A.A. KaapipoBay, 2025 1.

[TPOI'PAMMA mnpakTuku pacCMOTpEHa M OJI00peHa Ha 3acelaHun Kadeapbl «XHUMHs,
pPEKOMEH I0BaHa K MCIIOJIb30BaHUIO B yueOHOM mporiecce (mpoTokon Nel ot 3 centsops 2024 r.),
cocraBiieHa B cooTBeTcTBUU ¢ TpeboBanusmu OI'OC BO mo HanpaBiIeHHIO TOATOTOBKU

04.03.02 «Xumus», (creneHp - OakaiaBp), YTBEPKICHHOTO IpPHKa3oM MUHHCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit @epepanuu ot 17 utonst 2017 r. Ne671, ¢ yuerom npoduis

«XUMHSI», a TAaKXKe padOYUM y4eOHBIM IJITAHOM IO JAHHOMY HaIIPaBJICHUIO MTOATOTOBKH.

©OUN.N. Xacanos
©T'.Jl. Contamypanos
O®PI'BOY BO «YeueHcknuii rocy1apcTBEHHbIN yHUBepcUTeT uM. A.A. Kagsipoa»



1. Ieab u 321244 NPOU3BOJACTBEHHONH MPAKTHKH (HAYYHO-
HccIe0BaTeIbCKasipadora)

[Tpou3Bo/cTBeHHAs (TEXHOJIIOTMYECKast) MPAKTUKA CTYACHTOB SIBJISACTCS BKHEHIIUM ATAIOM
ocoerns OIIOIImonroroBku GakanaBpoB no HamnpasieHuto 04.03.01«Xumus», mpoBOIUTCS B
nabopatopusax kadenpsl XuMuu 1 jJadopatopusix Llentpa komiektuBHoro noas3zoBanus (LIKIT)
OI'bOY BO «YeueHnckuid  rocymapcTBeHHbI  yHuBepcuTeT uM. A.A.  Kagsiposay,
OCHAIIIEHHBIX COBPEMEHHBIM 000pPYJOBAHUEM U HUCIOJb3YIOUIMX NEepeAoBble (MHHOBAIL[IOHHBIE)
TEXHOJIOTHH.

Lesb0 NMPOM3BOJACTBEHHOW NPAKTHKHM SIBISETCS BOBJICUCHHE OOYYAIONIMXCS B HAy4dHBIC
UCCIIEIOBaHMsI, MPOBOAMMBIE B Y4eOHbIX Jaboparopusax Kadeapbl XUMUU M Hay4dHO-
uccienosarensckux Jadoparopusx LIKII, 3akpenneHue TeopeTHUECKUX 3HaHUHI u
npuoOpeTeHre 00y4aroIUMUCA MEPBUYHBIX MPOGECCHOHATbHBIX YMEHUN M HABBIKOB, B TOM
YHUCJIIC IICPBUYIHBIX YMCHI/Iﬁ 1 HaBBIKOB HaquO-HCCHCIIOBaTGHBCKOﬁ JACATCIIbPHOCTHU HAKOIIJICHUEC U
aHaJIM3 MaTepHUajoB [UIsl MOATOTOBKH K BBIMOJHEHUIO KBalu(UKAMOHHOWPaboThl. B xome
IMPAKTUKH OTpa6aTI)IBaIOTC$I HABBIKM BBIIIOJIHCHUA  BCIIOMOI'aTCJIbHBIX HpO(l)@CCI/IOHaJH)HI)IX
GyHKIMI B HAYYHO J1eATEIbHOCTH: TOJrOTOBKA OOBEKTOB HCCIEA0BaHNUS, BEIOOP TEXHUUYECKUX
CpCaAcCTB U MCTOI0B I/ICHI)ITaHI/H\/JI, IMPOBCACHUCIKCIICPUMCHTAJIbHBIX I/ICCJICIIOBaHI/Iﬁ I10 3aIIaHHOI>'I
METOJIMKEe, 00paboTKa pe3yabTaTOBIKCIEPUMEHTA, MOJAMOTOBKA OTYETa O BBIMOJIHEHHON paboTe.
[TpuoOperatoTcss yMeHHUs IPOBEJIEHUSI HAy4YHBIX MCCIEI0BAaHUM, SKCIEPTHOTO MCCIEI0BaHUS
CBOICTB U peaJbHOU CTPYKTYphl MaTepUajoB, MPOAYKTa U CHIPbS, B TOM 4YHCIIe, HABBIKOB
CaMOCTOSITENIbHOWBBICOKOKBATM(UIIMPOBAHHON JKCILTyaTallid COBPEMEHHOTO 00OpYIOBAaHUS H
npuOOpoB MOU30pAaHHOMY HAMPABICHHUIO HCCIIEIOBAaHUM, MPOMCXOAUT aJanTanus Oyayliero
CrielMagucTak npodecCHOHAIBHOM cpejie, BhIpadaThIBACTCSI CIIOCOOHOCTh K CaMOCTOSITEIIHLHOM
MOJATOTOBKE M peaU3allMi HAYYHBIX MPOEKTOB PA3IUYHOTO YPOBHS, a TaAKKE MEKTyHAPOIHBIX
TPaHTOB.

3agayamMu NPaKTHUKHU SABJISIOTCS.
. 3aKpeIuIeHue TEOPETUYECKUX OCHOB M MPAKTHYECKMX 3HAHWM, MOJYYEHHBIX 32
BpeMss OOy4eHMs Ha OCHOBE TIJIyOOKOrOo H3Y4eHHs OINbITa paboThl MpEeANpHUITHS
(yupexnenus) - 0a3bIIPaKkTUKH;

. OCBOEHHE COBPEMEHHOTO XUMUYECKOT0 000pYAOBaHUS U OOIIMX MPUHIIUIIOB
OPraHU3alMU XUMUYECKUX UCCIEIOBAaHMI,

. MpHOOpeTEeHNE MPAKTUIECKUX HABBIKOB B Oyayiiel mpodecCHOHaIbHON AeSITENEHOCTH;

. BBIPaOOTKAa YMEHHI pabOThl B KOMaH/Ie, UCTIOJIb30BaHUSI COBPEMEHHBIX METOIUK

UTEXHOJIOTHH B MPo(ecCHOHANBHOM cpefe.

2. Tumn, cnoco6s 1 (popMbI NPOBeieHUs POU3BOACTBEHHON NPAKTUKHU

*  Tun npakTHKW: MTPOU3BOACTBEHHAS.

* Ilo ¢popme mpoBeneHus MpakTHKa SBISETCS HEMPEPHIBHOW M OPraHU3yeTCs yTeM
BBIJIEJICHUS B KaJIEHJAapHOM y4eOHOM rpaduke HermpepbIBHOIO Meproja yueOHOro
BPEMEHM ISl IPOBEACHUS TPAKTUKH.

*  Cnocob nmpoBeaeHus MPOU3BOICTBEHHOM MPAKTUKU - CTAI[MOHApHAs!.

* IIpousBojcTBeHHas MPAKTHKA IPOBOAUTCS B 3 CEMECTpE.

3. IlepeyeHb NMIAHMPYEMBIX pe3yJabTATOB O0Y4YeHHS] NMPH NPOXOKIEHUH
NMPAKTUKH, COOTHECCHHDLIX C IJIAHUPYEMBIMU pe3yJbTaTaMu 0CBOCHMUA
00pa3oBaTe/IbHONNPOrpaMMbl



[Iporiecc wm3yueHHs] AUCHUIUIMHBI HampaBieH Ha (OPMHPOBAHUE DHIIEMEHTOB CIICAYIOIINX
komneTeHuil B cootBeTcTBUU ¢ ®PI'OC 1o JaHHOMY HanpaBJIE€HHIO MOJTOTOBKH:

Kareropus

. Koax HauMeHOBaHHe
KOMIIETCHIIU N

I'pynna
KOMIIEeTeHIM A

YK-8: CnocobeH co3naBarh U MOICP)KUBATh B
TIOBCETHEBHON KM3HM W B TMPO(ecCHOHATLHON
JIESTENTbHOCTH Oe3omacHble YCIIOBUS
KU3HENIEATEIHHOCTH JUTsI COXPaHEHHUS! TIPUPO/THOM
cpenpl, OOecreyeHHs! YCTONYMBOIO —Pa3BHUTHS
obiectea, B TOM UHCI€ TIpU yIpo3e U
BO3HUKHOBEHMM YPE3BbIYAWHBIX CUTYyallMd U
BOCHHBIX KOH(JIMKTOB

IIK-2: CnocobeH NpUMEHATh Ha MPAKTUKE
3HaHUSA O 0a30BBIX MPOIECCAX XUMHUYCCKOM
TEXHOJIOTUH,  AHAJIU3UPOBATh  CTPYKTYpPY
XUMHYECKHUX TTPOMBINUICHHBIX TIPOU3BOJICTB H
UX BO3JICHCTBUI Ha OKPYKAIOIIYIO Cpeay.
IIK-5: CpoocoGeH  mpoBOIWTH  aHAIU3
NPUPOAHBIX  COEIWHEHUH,  OCYIIECTBISThH
KOHTPOJIb Ka4ecTBa  CHIPbS, KOMIIOHEHTOB
BBIIIYCKAEMON  MPOAYKLIUU  XHUMHUYECKOTO
HA3HAYCHMSI.

3anaun
[IpodeccnonanpHbIC XAMUYECKOU
HAaIpPABJIECHHOCTH

B pe3ynbrare ocBoeHUS AUCHUIUIMHBI (IPAKTUKK) 00yUatOIIUNCS JOKEH:
HaumeHnoBanue nHaukaTopa
KOMIETEHIINU
VK-8.4: JlemoHcTpupyeT 3HaHUSI | 3HAThH:
B 00J1aCTH TEXHUKHU 0€30MaCHOCTU | -TEXHUKY 0€3011aCHOCTHU MU paboTe B XUMUYECKUX
TpyZa. nabopaTopusx.

VYMeTh:

-UCIIOJIB30BAaTh 3HAHUS B O6J'IaCTI/I TCXHUKHU
0€30MacHOCTH TPY/a MPHU T€X WIU UHBIX CIIydasx
‘-IpCSBI:I‘-IElfIHI:IX CI/ITyaHI/ISIX.

Bnaners:
-TEXHUKOI 0e30nacHOCTH Mpu paboTe B XUMHUUECKHUX
J1a0opaTopusX.
I1K-2.2: BemomnHser 3HaTh:
CTaHJapTHbBIE ONlepaliy Ha -CTaHJJapTHBIE OMNepalliy Ha BHICOKOTEXHOJIOTHYECKOM
BBICOKOTEXHOJIOTMYECKOM 000pyIOBaHUU JIJIsl XapaKTEPUCTUKHU ChIPbS,
000py0BaHUU AJIst IIPOMEKYTOUYHON U KOHEYHOM MPOAYKIIMN XUMHYECKOTO
XapaKTEpUCTUKU CBIPBS, IIPOU3BOJICTBA.
MPOMEXKYTOUYHOM M KOHEYHOH
IPOAYKIIMH XUMUYECKOTO YMers:
IIPOU3BO/ICTBA. -BBIIIOJIHATD ONEPALMU HAa BHICOKOTEXHOJIOTMYECKOM

000py/I0BaHUU JJIs1 XapaKTEPUCTUKH ChIPbS,
IIPOMEXKYTOUHON U KOHEYHOHN NMPOAYKLIIUHA XUMHUYECKOTO
IIPOM3BOJICTBA.

-IIPOBOJIUTH AHAJIM3 CTPYKTYPBl XUMUYECKUX




IMPONU3BOJACTB U YUUTHIBATh TEXHOT'CHHBIC PUCKH.

Bnaners:

-CIIOCOOHOCTBIO BBIMOJIHATH ONEPAIIUH HA
BBICOKOTEXHOJIOTHYECKOM 000PYL0BaHUM IS
XapaKTEPUCTUKHU CBIPbsl, IPOMEKYTOYHON U KOHEYHOU
IIPOAYKIIMHM XMMHUYECKOI0 ITPOU3BOJICTBA.
-CIIOCOOHOCTBIO MTPOBOJIUTH aHAIN3 CTPYKTYPHI
XUMHUYECKHUX IIPOU3BOJCTB U YUUTHIBATh TEXHOTCHHBIE
PUCKH.

I1K-5.1: Brimoauser
CTaHJapTHBIC OMEepaINK Ha
BBICOKOTEXHOJIOTHYECKOM
000py1I0BaHUU IS
XapPaKTEPUCTUKH CHIPbS,
MIPOMEXKYTOUYHOM U KOHEYHOU
MPOIYKIIMH XUMUYECKOTO
MIPOM3BOJICTBA C YIETOM TEXHUKU
0€e30I1acHOCTH

3HaTh:

- CTaHJIapTHBIE OIlEpalMy Ha BBICOKOTEXHOJIOIHYECKOM
000pyIOBaHUU JIJIsl XapaKTEPUCTUKHU ChIPbS,
IIPOMEKYTOUYHON U KOHEYHOU NPOAYKIIMU XUMUYECKOTO
IPOM3BOJICTBA C YYETOM TEXHUKH O€3011aCHOCTH
YMers:

- BoInosiHsI€T CTaHJapTHBIE ONIEPALIMY HA
BBICOKOTEXHOJIOTUYECKOM 000PYIOBAaHHUH ISt
XapaKTEPUCTHKU ChIPbsI, IPOMEXYTOUYHON U KOHEYHON
IIPOYKIIMM XUMHAYECKOTO IIPOU3BOJICTBA C YUETOM
TE€XHUKU 0€30I1aCHOCTH

Braners:

- CTaHAAPTHBIMHU OIlEpalUsIMU Ha
BBICOKOTEXHOJIOTUYECKOM 000PYIOBAaHHUH ISt
XapaKTEPUCTHUKU ChIPbsI, IPOMEXYTOUYHON U KOHEYHON
IIPOYKIIMM XUMHAYECKOTO IIPOU3BOJICTBA C yUETOM
TE€XHUKU 0€30IaCHOCTH.

['my6okoe u3ydeHue onsita paboThl JaOOpPaTOPHH, B KOTOPOIl 00ydaroirecs mpoxoasT
HAyYHO-UCCIIEI0BATENbCKYIO TPOU3BOJICTBEHHYIO NMPAKTUKY, HEOOXOAUMO JIJIsl 3aKPEIUICHUS
TEOPETUYECKUX OCHOB U ITPAKTUYECKUX 3HAHUM, TOJyYeHHBIX 3a BpeMs o0ydeHus. B mpornecce
MPAKTUKU CTYyJE€HTOM OyayT BOCTpEOOBaHbI 3HAHUS, TOJyYEHHBIE NIPU U3ydYeHUU «DUBUKUY,

«O0melt M HEOpraHM4ecKol XumMum», «AHATUTHYECKOW XUMUU M  (DU3MKO-
XUMHYECKHX METOAO0B aHanuzay, «Puznueckoil XuMumy», «OpraHudeckod XUMHUNY,
«KomnmougHoit  xumuM» M IPOPECcCHOHATBHO-OPHUEHTUPOBAHHBIX  JUCLMIUIMH

BApUATUBHOW YacCTH.

4. Mecrto tucuunIuHbI B cTpyktype OITOIT
Cornacio ®I'OC mo wnampasnenuto 04.03.01 «Xumusi» n OIOIT «Xumus»,
TEXHOJIOTUYECKasi MPAKTUKA OTHOCUTCS K BAPMATUBHON YaCTH Y4eOHOrO IlaHa

5. O0beM u NPOAOKMTEJBHOCTH YUeOHOI NPAKTHKH
O61mmast TpynoeMKocTh yueOHoM npakThku 3 3.¢. (108 uacos). [Tpog0mKUTETILHOCTD

IMMPAKTHUKHU — 2 HCACIIN.

Bupg npaktuku

Kypc 3

ceM. 6 Bcero




[Ipou3B. mpakTHKa 2/3 2/3

Bun koHTpONs 3auer ¢
OLICHKOH

6. Coz[ep;lcafme NMPAKTUKHU IO MOJYYCHUI0 HpO(l)CCCI/IOHaJILHLIX

YMEHH ¥ ONbITANIPO

(deccuoHAIBLHOM 1€eATEIBbHOCTH

Ne Dopmbl
DTanbl NPAKTUKU ConaeprxaHue MpakTUKU Yacer
n/m KOHTPOJISL
1 [loaroroBuTenpHbll (M3ydeHne MporpaMMbl IIPAKTUKU U 5 Odopmienu
STarn [10JTy4eHHE METOIMYECKUX MaTepUanoB € THEBHMKA.
OcHoBHOM 3Tan 4. U3ydeHue HOpMaTUBHOM, 4eOHON U Odopmnenue
CIPAaBOYHOM JINTEPATYPBI; THEBHUKA.
5 5. Coop, 0bpaboTKa, aHAIINU3 U 35 OTtpaboTtka
cucTeMaTHU3alus MaTepHuasoB; BOIIPOCOB,
6. BrInmomHeHnE MHIUBUAYATBEHOTO BBIHOCHMBIX
HSKCHEPUMEHTAIBHOTO 3aJJaHHsI B OTYET
3aBepruaroImui 4. IloaroroBka MarepuanoB AJs OTYETa O 3amura
STan [IpaKTUKE. oTyeTa
3 5. OdgopmiieHre OTYETHBIX IOKYMEHTOB O 35
[IpaKTUKE.
6. Caua OTYETHBIX JIOKYMEHTOB 110
[IpaKTUKEHN 3alUTa OTYETA.




Hroro 72+32+4
=108

7. DopMBI OTYETHOCTH IO NPAKTHKE
®opma arTecTanuy 00y4YaroImUXCs U BUAbI OTYETHON TOKYMEHTALUH, IIPEI0CTABIIEMOM
II0 UTOTaM IIPOXOKJICHUS NPAKTUKU U OIpPEAEIAEMbIE IPOIPAMMON IPAKTUKU JOJIKHBI
oopMIIITECS B COOTBETCTBUM C TpeOOBaHMSAMHU M 00pa3liaMH, YCTaHOBJIEHHBIMHU
[TonoxeHneMo NpakTUKe 00Y4arOLMXCs, OCBAUBAIOLIUX 00pa30BaTeIbHbIE IPOrPaMMBbI
BbICLIEr0 OOpa3oBaHMs - IporpamMMbl OakalaBpuara, IIpPOrpaMMbl CIELUAIUTETA,
IIPOrpPaMMbl MarucCTpaTypsl

8. Buabl 0T4eTHOM JOKYMEHTALMU:
1. WHJUBUIyaJIbHBIN IIJIaH IPOXO0KICHUS IPAKTUKU C BU30U PYKOBOJUTES
IIPAKTUKHU OT Y HUBEPCUTETA;

2. JHEBHUK IIPOXOKICHUS IIPAKTUKHU;
3. OTYET O MPOXOKICHUU IIPAKTUKH;
4. OT3bIB U3 NPOQUIBHON OpPraHU3aluu C MOJAINUCHI0 PYKOBOJUTENS OT

npoduibHOROpraHu3auy (IIpyU yCIOBUU MPOXOXKACHUS MPAKTUKU B TPOGUIIBHOM
OpraHU3aINH).

Ilo pe3ynpTaTaM NpPaKTUKHA BBICTaBIsAETCA AM(pPepeHUPOBAHHBIN 3a4eT B
coorBercTBUM ¢ llonmokeHmemM o0 mOpakTHKe —OOy4yarolUXCs, OCBaMBAIOLIMX
oOpa3oBaTesibHbIE IPOTrpaMMBbl BhICIIET0 00pa30BaHUs - MpOrpaMMbl OakajaBpuaTa,
IIPOrPaMMBbI CIIELIMATIUTETA, IPOrPAMMBIMArUCTPaTYPBHI.

Bce nokyMeHTHI, mpencTaBisieMble Ha MTOIOBYIO aTTECTAIMIO JOJKHBI OBIThH
3aBEPEHBINOJIUCHI0 PYKOBOJUTENS U N1€YaThI0 OPraHU3ALNH.

CryneHTtsl BenyT paOouuii THEBHUK B COOTBETCTBMHU C KaJCHJAPHBIM IJIAHOM
NPaKTUKU, ohopMiIsitoT oTyeT Ha juctax ¢opmara A4 B coorBerctBuu ¢ CTII1.701-
98

«TekcToBble JOKyMeHThI. O01ue TpeOoBaHUs K OCTPOCHUIO U O(hOPMIIEHUIO» U
C/IAIOT 3a4eT, MPEeACTaBIIsIsl MMCbMEHHBIM OTUEeT U JIOKJIa/l Ha UTOTOBOM KOH(EPEHIIUH 110
IIPAKTHKE.

3ammra oT4era OCYHIECTBISeTCs MO rpaduky, B Yachl, Ha3HAUYECHHbIE
Kadenpoil, MIPOUCXOAUT NEpe]] CeHaTIbHON KoMuccuei kadeapsl.

OTtyeT ToJKEeH CoAepKaTh:

- BBCJICHUE;

- pazznen 1 «[Ipenaparhbl 1 peakTUBBI: KJIacCU(UKAINS U MAPKUPOBKAY;

- pazzien 2 «XuMHudecKast mocyaa»

- paznen 3 «[Ipubopsl: MapKUpPOBKA, HA3HAUCHUE)

-pa3nend «OcBOEHHbIE XMMHUYECKHE OIepaluu: TEeXHUKa

BBINIOJIHEHUS, MEPBIIIPEIOCTOPOKHOCTU»; - 3aKIIIOUEHUE.

K ortuery cTyneHT npunaraer OT3bIB pyKOBOJAUTENS MPAKTUKU OT MPEINPUATHS
(opraHuM3anuu), 3aBEpEeHHBIH TIe4YaThlo, C O0sI3aTENbHOM  OTMETKOH  ypOBHA
TEOPETUYECKON M MPAKTUYECKOW IMOJATOTOBKH IO HEOPTaHMYECKOM M AHAJTUTHYECKOU
XUMUH.

[locne mnpoBepkr pPYKOBOIWTENEM OTYETAa IO IMPAKTHKE C MPUIOKEHHBIM
KaJICHAApPHBIM IUJJAHOM OTYET BBIHOCUTCS Ha 3alIUTy B CJIy4ae €ro COOTBETCTBUS
YCTaHOBJIEHHBIM TpeOoBaHusAM. Ha TUTYIbHOM JIMCTE OTYETa PYKOBOAUTENH CTABUT CBOIO



MOAMUCH U JaTy.

ATTecTanus CTYACHTOB MO MPOrpaMMe MPAKTUKH MPOBOJUTCS B Hauajie CIEAYIOIIEro
yueOHoro roga B opme 3aueTa ¢ aTTECTAI[MOHHBIMH OIICHKAMHU «OTIHYHOY», «XOPOIIIOY»,
«YAOBIIETBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.

10. Yueono-meroanueckoe ofecnevenne NPaKTHKH

10.1. OcHoBHas JauTepaTypa
békkep 0. Cnekrpockonus [DnekTpoHHBIH pecypc|: yueOHUK/ békkep H0.—
DnekTpoH. TekcToBble gaHHble.— M.: Texnocdepa, 2009.— 528 ¢.— Pexum mocryma:
http://www.iprbookshop.ru/12735.— 3BC «IPRbooks.
10.2. JlonoJIHUTEILHAS JIUTEpaTypa

7. BynatoB M.U., Kanunkun N.IL [IpakTHyeckoe pyKOBOJICTBO IO
(OTOKOIOPUMETPUYECKIM U CTIEKTPO(HOTOMETPHUECKUM MeTogaM aHanm3a. JI.: Xumus,1986.

8. Baoko A.K., [Tumumnenxo A.T. doromerpudeckuii aHanu3. T.1. O0mue cBeacHUS U
anmaparypa. M.: Xumus, 1968.

9. IlemkoBa B.M., I'pomosa M.U. Meroasl abcopOIMOHHOM
CHEKTPOCKOIIUU BaHAIUTHYECKON xumuu. M.: Beiciias mikona,1976.

10.Bepunun B.1. Teopus GpoTomeTpudeckux peakuuii. Omck, 1985.

11. Mapkep C. ®oromoMunecuenus pactBopos. M.: Mup, 1972, 510 c.

12. I'omoBuna A.Il.,JIleBmma JI.B. XuMudecknii TIOMHHECIICHTHBIN aHaIN3
HeopraHuyeckux BemiecTB. M.: Xumus, 1978

19. Mapuenko 3. ®oToMeTpuUecKoe onpeeneHue 1eMenTos. M.: Mup, 1971.

20.Ba6ko A K., Iununenko A.T. ®ortomerpuueckuii anamus. T.2. MeTosl
onpeneneHusineMetamio. M.: Xumus, 1974.

21.Kopenman U.M. ®oTomeTpuueckuii aHamm3. MeToabl ONpeeNeHns OpraHudecKuX
coenuHennii. M.: Xumus, 1975.

22.Byprep K. Opranuueckue peareHThl B HEOpraHMueckoM ananuse. M.:Mup,1975.

23.bapkosckuii B.®., Ianononsckuii B.U. uddepeHnnanbhbii ceKTpohoToMeTpHIECK it
aganus. M.: Xumus, 1969.

24 .bepwreiin W.51., Kamunckuii 10.J1. @oToMeTpHUecKuii aHATN3 BOPTAHUYECKOM XUMHH.
M.: Xumus, 1990.

25.Muxunepa [ .H. Amnamurudeckas XuMHUS. DJIEKTPOXHMMHUYECKHE METO/IBI
aHanu3a[ DNeKTpOHHBIN pecypc]: yueOHoe nocooue/ Mukunesa [.H.,

26.bymaukos  I'K., Maiictpenko B.H., Bscenee M.P. OCHOBBI COBPEMEHHOIO
AJIEK-TPOXUMUYECKOT0 aHanu3a. - M.: Mup, bunom. JlabopaTtopus 3nanuii. 2003.

27.Aracsn I1LK., Hukonaesa E.P. OCHOBBI 5JI€KTPOXMMUYECKHX METOOB aHanu3a. -M.: U3n-
BoMI'Y, 2005.

28.Byanukos I''K., Ynaxosuu H.A., Mensunesa 2.I1. OcHOBBI 21eKTPOaHATUTHYECKOM

XUMUH.
- Kazans: U3n-so KI'Y, 2005.

29.11mmbex . DIeKTpOXUMUYECKUE METOIbI aHain3a. OCHOBBI TEOPHU U TIPUMEHEHHE.
M.:Mup, 2004.

30. Jlonatun B.A. TeopeTrueckre OCHOBHI JIEKTPOXUMUYECKUX METOI0B aHaIH3a. -M.:
Beicias mkomna 2004.

10.3. Tlepuoamyeckue U3IaHUS.
3. «KypHan o0mieli 1 HEOPraHUYECKOH XMMHUI»
4, «OKypHan CTpyKTypHOM XHUMHUH»


http://www.iprbookshop.ru/12735.%e2%80%94

10.4. HNuTepHeT-pecypchl
Www.urait.ru
3bC HOpaiit: www.biblio-online.ru www.chem.msu.ru

11. Mepeyens nHGOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIbL3YeMbIX IPH MPOX0KICHHH
NMPaKTHKH, BKJIKYas NPOrpaMMHOe o0ecnieyeHHe H HH(POPMAIHOHHBIX CIIPABOYHBIX
cucreM (Ipu HEOOXOIMMOCTH)

a) CucremHuble mporpammusie cpeacta: Microsoft Windows XP, Microsoft Vista.

[lpuknagueie  mporpammuble  cpeactBa:  Microsoft  Office 2010  Pro, FireFox.
Crienuanu3upoBaHHbIE XUMHYECKHE TPOrPaMMBI H JIp.

0) 0a3bl TaHHBIX, HHPOPMAITMOHHO-CIIPABOYHBIC M MTOMCKOBBIC CHCTEMBI: 00pa30BaTEIbHBIC
pecypcel  WHTepHeTa - XuMus, Kartajior o0pa3oBaTelbHBIX HHTEPHET-  PECYpPCOB
http://www.edu.ru/

XUMHYECKUI KaTaJor: XUMHYeckue pecypcbl Pynera http://www.ximicat.com/ Ilopran
byHIaMEHTAILHOTO XUMHUYECKOTo oOpa3oBanus Poccuu http://www.chemnet.ru XuMuK: caiit o
XUMHH 7151 XUMHEKOB http://www.xumuk.ru/

Xumudeckue cepepsl  http://www.Himhelp.ru, ChemWeb, Chem Express Online,
www.chem.msu.ru.

12. MarepuanbHo-TexHU4YeCKasi 6a3a, He00X0AUMAas 1JIsl OCYLEeCTBIECHHUS
00pa3oBaTeIbHOIO NMpoLecca NP MPOX0KICHNH YUeOHO! NPAKTHKH.

DONEKTPOHHBIE JIEKIMH, SJICKTPOHHBIM OaHK TECTOB, MYIbTUMEAMMHBIE CpPEACTBA IS
MPOBEJCHUS  3aHATUH, TICPCOHAIBHBIC KOMITBIOTEPHI, BECHl TCXHOXHMMHYECKHE, BECHI
aHaNMTUYecKue, OapoMeTp, TepMocTaT, 0aHu, CYLIMIBbHBIN IIKad, BRITSKHON mIKad, apeomeTp,
KajopumeTrp, pH-MeTp, BOJBTMETp, SJIEKTPOIHU3Ep, CIEKTPOPOTOMETP, (OTOKOIOPHUMETD,
71ab0paTOPHBII MUKPOCKOT, XUMHYECKas MOCY/a.


http://www.urait.ru/
http://www.biblio-online.ru/
http://www.chem.msu.ru/
http://www.edu.ru/
http://www.ximicat.com/
http://www.xumuk.ru/
http://www.himhelp.ru/
http://www.chem.msu.ru/

MHHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHUS
POCCUMCKOU ®EJIEPALIIN
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1 Ieau u 3a1a4u NPeIIUIIOMHON NMPAKTUKHI

Lesb NPaKTHKHU: 3aKPENUTh TEOPETHUYECKHE 3HAHUS, IOJyYCHHbIE B XOZe OOydeHUs,
03HAaKOMHUTHCSIC METOMKAMHU aHAJIN3a BEIIECTB B JabopaTopusix kapeapsl xumun bXD UT'Y,
HaOJIOaTh 32 OCYIIECTBICHHEM XHWMHYECKHX AaHAIM30B XUMHUYECKUMH U (DU3HKO-
XUMUYECKMMHM METOAAMM aHaIN3a, IOATOTOBUTH HKCIIEPUMEHTAIBHBIM Marepuan Uit
JUIIOMHOM paboThI
3agauu npeANIUIOMHON NPAKTHKH:
O3HaKOMUTH CTY/IEHTOB:
C OCHOBHBIMU 3JIEMEHTaMH TEXHUKU XUMUYECKOT'O SKCIIEPUMEHTA B YCIOBUAX

ICCIIe1I0BaTeNIbCKOM 1abopaTopuu;

NPUMEHEHHE MOTYYEHHBIX TEOPETUYECKUX 3HAHUH HEMOCPECTBEHHO BIIPAKTHUECKOU padoTe,
3aKpEIUICHUE U PaCIIUPEHUE UX;
OCBOEHUE PA3JINYHBIX METOAMK aHAJIM3a BEUIECTB, IPUMEHIEMBIX HA KOHKPETHBIX XUMHUYECKHUX

HNPEANPUATHIX;

Ha6JIIOI[CHI/IC 3a IPOBCACHUCM PA3JIMIHBIX XUMHUYCCKHUX aHAJIM30B XUMHYCCKUMU I/I(i)I/I?;I/IKO-

XUMHUYCCKHUMHU MCTOJaMH aHaJIku3a,
IMPOBCACHNEC aHAJIM3a KOHKPETHOT'O 00beKTa JJI1 OT4YECTAa I10 HpeI[IIHHHOMHOfIHpaKTI/IKC;

C60p H606XO,I[I/IMHX MaTCpUuaJIOB IJIs1 HAIITMCAHUA 3KCH€pI/IMCHTaHBHOﬁ YaCTH JUIIIIOMHOM pa6OTbI

Bua npaktukm, cnocodbl 1 (pOpMbI ee NpoBeAeHUs
Tun npaktuku: «lIpegauninomuas

IpaKTUKa»BuI IpaKkTUKy:

MIPOU3BOJCTBEHHAs

CrniocoObl TpoBeIeHUS MPAKTUKHU: CTAl[HIOHApHAs.

®opMbl IPOBEIECHNS MPAKTUKH: JUCKPETHO B COOTBETCTBUH € yueOHbIMU MmaHamu OITOIT

BOHaHpaBJ’ICHI/IH IIOATOTOBKH «XHUMHMUI»

3. llepedyeHb mNJIAHUPYeMBIX Ppe3yJbTATOB OO0Oy4YeHHs] TIpH
NPOXO0KACHUN NPAKTHKH, COOTHECEHHBIX € IUIAHHPYEMBIMHU

pe3yJibTaTaMHU OCBOEHHS 00pa30BaTeIbHOI MPOrpaMMbl

[Tponecc mpoxokaeHUs MPEIAUIIIOMHON MPAKTUKU MO HANPABJICHUIO MOJITOTOBKH
04.03.01 «Xumus» ¢ ypoBHeM OakanaBpuara (akaJeMH4YeCKOro) HalpaBjeH Ha
(dbopMHpOBaHHE AIIEMEHTOB CJIEIYIONNX KOMIETCHIIMH B COOTBETCTBUU C
dI'OC BO u OIIOII BO no naHHOMY HarpaBJE€HUIO



HOJrOTOBKH Ha (POPMHUPOBAHKE Psijia YHUBEPCATBHBIX, OOIIEKYIbTYPHBIX H
npodeccHoHATBHBIX

KOMIIETECHIINH:

YK-1: CiocobeH ocymecTBIsITh NOUCK, KpUTHISCKUN aHATIU3 U CUHTE3

UHPOPMALIUY, IPUMEHITh CHCTEMHBIN ITOAXO/ IJIsl PEILICHHSI TOCTABICHHBIX 3a/1a4:

VK-1.1: Ananusupyer 3a/1auy, BbICISIS € 0a30BbIe COCTaBIISIONINUE,
OCYILIECTBIISAETACKOMIIO3UIIMIO 3a/1a4HU;

VYK-1.2: Beibupaet pecypcsl 1 Torcka nH(opmaiuu, HeoO0X0UMON JTst
PELICHUATIOCTABICHHOM 3a/1a4u;

VK-1.3: HaxoauT, KpUTHYECKH aHAIU3UPYET, COIOCTABISIET, CHCTEMAaTU3UpYyeT M
00001m1aeT 0OHapy)KEHHYI0 MH(POPMALIMIO, ONpEeAessieT Mapajurmy, B paMKax KOTOpPOM
OyZeT pelaTbCAnoCcTaBlIeHHAs 3a/1a4a;

VYK-1.4: BbISBASET CUCTEMHBIE CBA3U U OTHOLIEHUS MEKIY N3Y4aeMbIMU
SBJICHUSMU,IPOIIECCaMH U/UIM 00BEKTaMU Ha OCHOBE NPUHSTOM MapagurmMsl;

VK-1.5: Ilpennaraer pereHue(s) 3aga4n, OIEHUBAET JOCTOMHCTBA U
HEI0CTAaTKU(TEOPETUUECKUE 3a/1a4H ), IPEUMYILECTBA U PUCKU (IIPAKTHUECKUE

3a/1a4un).

VYK-2: CriocobeH omnpenensaTs Kpyr 3a7a4 B paMKaX [OCTaBIEHHON 1eJId U BEIOUPATh
ONTUMAJIbHBIE CLIOCOOBI UX PELIEHUS, UCXOS U3 IEHCTBYIOIIMUX IIPABOBBIX HOPM, UMEIOIIUXCSI
pecypcoB U OrpaHUYEHUI:

VYK-2.1: YuactByeT B pazpaboTKe MMPOEKTa, ONPEACICHNN er0 KOHEUHOU IeTH, UCXOS
U3JICHCTBYIOIUX MTPABOBBIX HOPM;

YK-2.2: Pemaet mocTaBieHHYIO Mepel HUM TOJIIENb POCKTa, Yepes3
(bopMynHPOBaHUEKOHKPETHBIX 3aj1ay;

VYK-2.3: YuuTsiBaeT npy pemeHny NOCTaBICHHBIX 33]]a4 TPYIOBBIE U MaTEPHAIIBLHBIE PECYPCHI,
OTrpaHUYEHUS IIPOEKTA - CPOKH, CTOMMOCTB, COACPKAHUE;

VYK-2.4: Peanm3yer BHYTPCHHHE U BHEITHUE B3aUMO/ICHCTBHUS, IPEIYIIPEKIACT U Pa3pemiacT
KOH(JIUKTBI;

YK-2.5: Bnaneet HaBbikamMu pabOThI 0pOpPMIICHHS TOKYMEHTAIINH, ITyOJIMYHO MPECTABIISET
pE3yJIbTaThl PEIIEHUSI KOHKPETHOM 3a7a4i IPOEKTA WIIA IIPOEKTa B LIEJIOM.

OIIK-1: CnocobeH aHaIM3UpOBaTh U UHTEPIIPETUPOBATH PE3YIbTATHl XUMUUECKUX
HKCIIEPUMEHTOB, HAOIIOACHUN U U3MEPEHUL:

OIIK-1.1: CucremaTu3upyeT U aHAIU3UPYET Pe3yIbTaThl XUMUYECKUX
HKCIIEPUMEHTOB,HAOIIOICHHUH, U3MEPEHH, a TaKXKe Pe3yIbTaThl PACUETOB CBONCTB BEIIECTB
U MaTepHUaJoB;

OIIK-1.2: [Tpennaraer UHTEPIIPETALINIO pE3yJIBTaTOB COOCTBEHHBIX
HKCIIEPUMEHTOB U PaCYETHO-TEOPETUUYECKUX PAOOT C HUCIHOJIb30BAHUEM TEOPETHUECKHUX
OCHOB TPAULIMOHHBIX HHOBBIX Pa3AeiIOB XUMUH;

OI1K-1.3: ®opmynupyeT 3aKII0YSHHS U BHIBOJIBI 110 pe3yjIbTaTaM aHaIn3a
JUTEPATypPHBIX TAaHHBIX, COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETUUECKUX
paboTXMMHUECKOH HalpaBIEeHHOCTH.

OIIK-2: CriocobeH mpoBOAUTE C COOIIOACHUEM HOPM TEXHUKH 0€301MacHOCTH
XUMHUYECKUMIKCIIEPUMEHT, BKJIIOYasi CHHTE3, aHAJIN3, U3YYEHHUE CTPYKTYpPbI U CBONCTB
BEIIECTB U MAaTEPHUAIIOB, UCCIIEI0OBAHUE MPOLIECCOB C UX YUACTHEM:

OIIK-2.1: PaboTaer ¢ XUMHYECKUMH BEUIECTBAMH C COOTIOIECHUEM HOPM
TEXHUKHOE30MacCHOCTH

OIIK-2.2: ITpoBOAMT CHHTE3 BEIICCTB U MAaTEPHUATIOB pa3HOM
IIPUPO/IBI CUCIIONB30BAaHUEM HMEIOIUXCSI METOIUK

OI1K-2.3: TIpoBOAMT CTaHapTHBIC OTIEPAIHH JIISI OTIPEICIICHHUS
XMMHUYECKOT0 M(a30BOro COCTaBa BELIECTB U MaTEPHUAJIOB Ha UX OCHOBE

OIIK-2.4: ITpoBOIUT MCCIEIOBaHMS CBOMCTB BEIIECTB U MAaTEPHAIIOB C
UCIIOJIb30BAaHUEMCEPUITHOTO HAyYHOT'O 000y JOBAHUS



OIIK-3: CnocoOeH MNpUMEHSATh PAacYETHO-TEOPETHYECKHE METOABl JUISl W3YYCHHS
CBOMCTB BELIIECTB M IPOLIECCOB C HX YYACTUEM C HUCIOJIb30BAHUEM COBPEMEHHOM
BBIUMCIUTEIbHONTEXHUKU.

OIIK-3.1: IIpumeHsieT TEOPETHYECKUE M TOJYIMIUPUICCKUE MOJEIN IMPH pPelIeHUN
3a/1a4 XMMUYECKOW HaIpaBJIE€HHOCTH;

OIIK-3.2: cnonb3yeT cTaHaapTHOE MPOTpaMMHOE 00€CTIeueHHE MPU PEIICHUH 3a/1a4
XAMHYECKOW HAPABIEHHOCTH.

OIIK-4: CriocobeH miaHupoBaTh padOThl XMMUYECKOH HAIIPABICHHOCTH, 00padaThIBaTh
U MHTEPIIPETUPOBATH MOJIy4YEHHbIE PE3YIbTATHI C UCIIOJIB30BAHUEM TEOPETUYECKUX
3HAHUH UMPAKTHYECKUX HABBIKOB PEIICHUS MAaTEMATUYECKUX M (PU3MUYECKHX 3a/1a4:
OIIK-4.1: Ucnonp3yeT 6a30BbIe 3HAHUS B 00JIACTH MaTeMaTUKU U (U3HKHU TIPU
IUTAHUPOBAHUU PAOOT XUMHUECKOW HAIPABICHHOCTH;

OIIK-4.2: O6pabaTheIBaeT JaHHBIEC C UCITOIH30BAHUEM CTAHIAPTHBIX CITIOCOOOB
anIpoOKCUMallUU YUCIECHHBIX XapaKTEPUCTHUK;

OIIK-4.3: NnTepnpeTupyeT pe3ysbTaTbl XUMUUECKUX HAOIIOACHUH C CII0Ib30BAHUEM
(bu3NYECKUX 3aKOHOB U MPECTABICHUH.

OIIK-5: CriocobeH 1CcIob30BaTh CYLECTBYIOIIME IPOrPaMMHBIE IPOAYKTHI U
UH(POPMALMOHHBIE 0a3bl JaHHBIX [UIA PEIICHUS 3a7a4 MPo(eCcCHOHATBHOM

NEeSITEbHOCTH Cy4eTOM OCHOBHBIX TpeOOBaHMI MHPOPMALIMOHHOM 6€3011acHOCTH:
OIIK-5.1: Ucnonw3yet coBpemennbie [ T-TexHOMOTHH TP cOOpe, aHamu3e, 00padoTKe
IpeCcTaBIeHUN HHPOPMALIUU XUMUYECKOT'0 IPOUIIS;

OIIK-5.2: CobmrotaeT HOpMBbI HHPOPMAITMOHHOK 0€3011acCHOCTH B TTPO(eCcCHOHATEHOM
NeSITEIbHOCTH.

OIIK-6: CniocoOeH npeacTaBisATh pe3yabTaThl CBOEH pabOThl B yCTHOW U MUCbMEHHOM hopme B
COOTBETCTBUM C HOPMAMU U MPaBUJIaMH, IPUHATHIMU B IPOPECCHOHATBHOM COOOIIECTBE:
OIIK-6.1: [Ipencrasisier pe3ynbTaThl pa0OTHI B BUAE OTYETA IO CTAHAAPTHON opme Ha
PYCCKOM SI3BIKE;

OIIK-6.2: [Tpencrasnser nHGOPMAIHIO XUMUYECKOTO COACPIKAHUS C YIETOM
TpeboBaHuil OMOIMOrpaduuecKoil KyIbTyphl;

OIIK-6.3: TIpencrasisier pe3yabTaThl pabOTHI B BUJIE TE3UCOB JOKIIaa Ha PYCCKOM U
AHTJIMICKOM SI3bIKE B COOTBETCTBUM C HOPMaMH U NIPaBUJIAMH, IPUHATHIMU B XUMHUYECKOM
COOOIIIECTBE;

OIIK-6.4: '0TOBUT Npe3eHTAaLUIO TI0 TeME PaOOTHI U NMPEICTABIIAET €€ Ha pyCCKOM U
AHIIMMCKOM SI3BIKAX.

ITK-1: Crioco6eH ucnonb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH XUMUUECKOM HAyKU U
(GbyHIaMeHTalIbHbIE XUMUYECKHE MTOHATHUS MPU PELICHUH KOHKPETHBIX
MCCIJIEIOBATEIBCKUX UIIPOM3BOACTBEHHBIX 3a/1ay:

[TK-1.1: Onpenensier cnocoObl ¥ METOABI IPOBEACHUS HAYYHO-UCCIEA0BATEIbCKUXPAOOT
B 00JIaCTH XMMHUYECKHX HayK Ha OCHOBE 3HaHUIl 3aKOHOMEPHOCTEN Pa3BUTUS XUMHH;
[1K-1.2: [TpuMeHsieT OCHOBHbIE 3aKOHOMEPHOCTHU Pa3BUTHS XUMUYECKOW HAyKHU MpHUaHATIN3e
MIOJIyYEHHBIX PE3YyJIbTaTOB.

[1K-4: Crioco6eH BbIOMpPATh M MCTIOIB30BaTh CPEACTBA U METO/IbI UCIIBITAHUN I peIlleHus
MCCIJIE0OBATEIbCKUX 3a]]a4 XMMHUECKON HAIIPaBIEHHOCTH:

[1K-4.1: IInanupyet oTaeNbHbBIE CTAUU HUCCIEA0BAaHUS TPU HAJTUYKUU OOIIETO MIaHa
HMUpabor;

[1K-4.2: T'0TOBUT 3J1€MEHTHI JOKYMEHTAIMH, IPOEKTHI IJIAHOB U MPOrpaMM

otaenbHbIX 3TanoB Hpabor;

[1K-4.3: BpiOupaeT TeXHUUECKHE CPe/ICTBAa U METObI UCIIBITAaHUH (U3 Habopa
UMEIOIMXCA) JUTsl pellieH sl ToCcTaBlIeHHbIX 3a1a4 Hpabor;

[1K-4.5: Bnaneer 6a30BbIMU HaBbIKaMH HCIIOJIH30BaHMSI COBPEMEHHOM anmnapaTypblipu
IIPOBEJCHUH HAYYHBIX UCCIIEI0BAaHUM;

[1K-4.7: 3naeT 1 mpuUMEHsET Tl peIISHUs TOCTABICHHBIX HCCIEA0BATEIbCKUX 3a1a9



(I)yHI[aMGHTaJIBHBIe CCTCCTBCHHOHAYYHBIC 3aKOHBI U 3aKOHOMCPHOCTHU PA3BUTUSA XUMHU.

B pe3ynbpTaTe 0CBOEHMSI JUCIHUILIMHBI 00Y4arOIUNCs JOKEH:

3HATh:

- 0a30BbI€ COCTABIISIOLIUE /JISl PELICHHsI IOCTABICHHOM 3a/1a4;

- uHdoOpMaLNI0, HEOOXOAUMYIO JUIS PELICHUs TOCTAaBICHHOMN 3a/1auu;

- peleHne NOCTaBIEHHOH! epe OO0 MOIeb MPOeKTa, yepe3 (opMyIHpOBaHNE
KOHKpPETHbIX33/1a4;

- CIIOCOOBI peLIeHNUs IOCTABIEHHON 3a]aul, UCXOs U3 IEHCTBYIOIIUX IIPABOBbIX
HOPM,UMEIOLIUXCS PECYPCOB M OTPAaHUYECHMUII;

- TPYZOBbIE U MAaTE€pPHAJIbHBIE PECYPCHI, OTPAHUUYEHUS IIPOEKTA (CPOKH,
CTOUMOCTb,COJIEpKaHUE), Ui PEellIeHUs] TOCTaBICHHON 3a/1auH;

- METO/Ibl aHAJIN3a U UHTEPIIPETALIMH PE3YIbTaTOB XUMUYECKUX IKCIIEPUMEHTOB;

- TEOPETUYECKHE OCHOBBI TPAIULIMOHHBIX U HOBBIX PAa3/€JIOB XUMUU;

- HOPMBbI TEXHUKH 0€3011aCHOCTH;
npu paboTe ¢ XUMUYECKUMU BEIIECTBAMU;

- METOJbl CUHTE3a, aHAJIN3a, U3yYEHUs] CTPYKTYPhI U CBOKCTB BEILIECTB U MAaTEpPUAJIOB;
- criocoObI UCCIIETOBAHMS ITPOIIECCOB C MX y4acTHUEM;

- IPUMEHEHHE PACYETHO-TEOPETUUECKUX METOJOB JJIsl U3yYEHUsl CBOKCTB BEILIECTB U
MPOLECCOB C UX YYACTHUEM C UCITOIBb30BAaHUEM COBPEMEHHOW BBIYMCIUTEIBHON
TEXHUKU;

- aJITOPUTM IUIAHUPOBAHMIO PAOOT XMMUYECKOW HAIIPAaBJIEHHOCTH;

- KaK HUCIO0JIb30BATh CYIIECTBYIOIINE MPOIPAMMHbBIE IPOAYKTHI U

nH(pOpMaIMOHHBIEOA3bI TAHHBIX JIJIS1 PEIICHUs 3a7a4 MPOPECCUOHATBHON

JESTENIbHOCTH C YY€TOM OCHOBHBIX TpeOOBaHUN MH(POPMAITMOHHOMN

0€30I1aCHOCTH;

- KpUTEPUH OLIEHKU CBOEH pabOTHl B YCTHOM U MMCbMEHHOM (opme;
-HCII0JIb30BaHUE COBPEMEHHBIX (PU3MUECKUX U (PU3UKO-XUMUYECKUX METO/IOB B
KOJIMYECTBEHHOMAaHAIIN3E;

- OCHOBBI T'PaBUMETPUU, UHCTPYMEHTAIBHBIX (PU3NUECKUX U HUZUKO-XUMHUECKHUX )
METOIOBKOJIMYECTBEHHOI'O aHAJIN3a;

- OCHOBBI MaTEMaTUYECKON CTATUCTUKU MPUMEHUTEIBHO K OIICHKE
IIPaBWJIBHOCTH UBOCIIPOU3BOIUMOCTH PE3YJIbTATOB KOJUYECTBEHHOTO aHAIIN3A;

- OTJIEJIbHBIE CTAJIMH UCCIIEA0BAHU MTPH HAIM4YMK ob1uero miana Hpabor;

- CPEZICTBA U METOBI UCIIBITAHUH JJIS1 PELLIEHUS UCCIIEN0BATENbCKUX 3a/1a4
XAMHYECKOMHAIPABIECHHOCTH.

yMeThb:

- BBIOMpATh pecypcehl Il MoMcKa HH(GOpMaluu, HEOOXOAUMOM /JIsl peLeHUs
MOCTaBJIEHHOW3a/1auH;

- OTIpE/ICIISITh APAJNTMY, B paMKax KOTOPOH OyIeT perarhest IOCTaBlIeHHAS 3a/1a4a;
- aHaAJIM3UPOBATh 33]a4y, BBIJEIsS ee Oa30Bble COCTABIIAIONINUE;

- HaxOIWTh, KPUTUYECKH aHATH3MPOBATH, COMOCTABIIATh, CHCTEMAaTU3UPOBATh M 0000IIATh
00Hapy>KEeHHYI0 HH(POPMALUIO;

- pea30BBIBATh BHYTPEHHNE U BHEITHUE B3aMMO/ICHCTBHS,

- IPEeIYNPEXKAATh U pa3peraTh KOHPIUKTHL;

- YYHUTBHIBATh MPH PEUICHUH IOCTABIICHHBIX 33/1a4 TPYAOBBIC M MaTepHAIIbHBIC
pecypchl,OrpaHUYeHUs IPOEKTA - CPOKH, CTOUMOCTb, COJIEPIKAHUE;

- (hopMyIHPOBATh 3aKITFOYCHHUS U BHIBOJIBI IO PE3yJIbTaTaM aHAIN3a JIUTEPATYPHBIX
JTAHHBIX,COOCTBEHHBIX 3KCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETUUECKUX pabOT
XMMHUYECKON HANpaBJIEHHOCTH;

- IPOBOJUTH C COOIOJICHINEM HOPM TEXHHUKHU 0€30MaCHOCTH XUMHUYECKUN



OKCIIEPUMEHT, BKITFOYast

CUHTE3, aHAJIU3;

- U3y4aTh CTPYKTYPY CBOMCTB BEUIECTB U MAaTEPHAJIOB;
- HCCJIeI0BaTh MPOIIECCHI C UX YUaCTHEM.

Bnaners:

- CHOCOOHOCTBIO OCYIECTBIIATH MOMCK, KpUTUYECKUH aHAJIU3 U CUHTE3 HH(POPMALIUY;

- CHOCOOHOCTBIO MPUMEHSATH CUCTEMHBIN MOAXO/ U PEIICHHS TOCTABICHHBIX 3a/1a4;

- HaBBIKaMU paboTHl 0(OPMIICHUS TOKYMEHTALIUH, TyOIMYHO MPEICTABIATH
pe3yJbTaThIPEIICHUs] KOHKPETHOH 3a/1a4i IPOEKTa WK IIPOEKTA B IIEJIOM;

- HaBbIKAMU IPOBEJICHUS U UHTEPIPETALUU PE3YJIbTATOB XUMUYECKHUX

JKCIIEPUMEHTOB HU3MEPEHUN;

- HaBbIKaMM [0 TNPHUMEHEHHUIO PacyeTHO- TEOPETUYECKUX METOJOB JUIsl H3Yy4eHUs
CBOWCTB BEUIECTB M TPOIECCOB C HX YYACTHEM C HCIOJIH30BAHUEM COBPEMEHHOM
BBIUUCIIUTEIIbHOUTEXHUKH;

- BJIJIETh TEXHUKOU BBHITTOJTHEHHUS OCHOBHBIX aHAIUTHYECKUX ONEPAIUi IIPU Ka4eCTBEHHOM
MKOJINYECTBEHHOM aHAJIM3€ BEILECTBA;

- METOAOJIOTHEH BBHIOOpPAa ONTHUMAJBHOTO METOJA aHAIM3a KOHKPETHOTO OOBeKTa u
METOAMKONEro MPOBECHHUS.

4. Mecto npakTuku B cTpykrype OIIOII BO

«IIpennunnomuas npaxktuka» b2.0.02(I1x) oTHOCKTCS K BapuaTtuBHOM yacTH 610ka 52.0
USBIIIETCS 00s3aTenpbHOM. O01as MpoJOHKUTEILHOCTh COCTaBIsACT 4 Henenu: 6 3ad. ef.,
2164acos.
B xozxe npenaunioMHON NPaKTUKU CTYIEHTHI UCIIOJIB3YIOT 3HAHUS, YMEHUS U HaBBIKU,
chopMHpOBaHHBIE B X0/1€ U3yUeHUs ITpeaMeToB «Heopranmueckas XuMusy, «AHaAIUTHYECKAs
XUMHS», «Dusndeckas XuMusy, «Opraandeckast XUMHU», «XAMHYECKask TEXHOIOTUS,
«O0masduzukay, «Bpiciias MaTeMaTuka» 1 JIp. Ha IPEIbIIyLIUX Kypcax.

[IpenaumiomMHast MpakTHKA ABJSIETCS OCHOBOM JUIs MOATOTOBKH K

FOCYHapCTBCHHOﬁHTOFOBOﬁ aTTeCTaluu.

5. Crpykrypa npaktuku (b2.0.02(I1x)
O0beM IpakTUKU cocTaBisieT 6 3a4eTHbIE eNMHUIBI 216 yacoB (4 Henean) Ha OYHOM U
OYHO-320YHOU (hopMe 0OyUueHHUS.

Kypc 4(crauuonap) Kypc 5 (030)
By npaktuku ceM. 7 ceM. 8 Bcero cem. 9 ceM. A Bcero
[TpenaumniomHas 4/6 4/6 4/6 4/6
Bui KOHTpOIIst nud.3auer g .3ager

6. Conep:kaHue NPaAKTHUKHU



No Pa3nennl
Pazzen |(3Tanb) Coneprxkanue paszaena DopMBbI KOHTPOJISI
a PaKTHKH
1.1 UccnenoBaTesbCKUil HHCTPYKTaX, B
1 [1oAroTOBUTENBHBIN {TOM YHCIIE MHCTPYKTAX MO TEXHHUKE
HTar 0e3omacHOCTH IIpU paboTe B
XMMHUYECKHX JIA0OpaTOPHSIX.
2 VccnenoBatenbckuii (2.1 OcyiecTBiIeHne HAyYHOTO Hayunble myOnaukamnuu,
HTar HKCIIEPUMEHTA. pedepar, cTaTbs WM

TC3UCHI JOKJIaga

2.2 IloaroroBka Hay4YHbBIX CTATEU
TOKJIAI0B, COOOIEHUH, MyOInKanuii B
rpecce

2.3 CO60p HEOOXOAMMBIX MATEPHUATIOBIIISA
HAITMCaHUS BBITYCKHOM
KBaJIM(DUKALIMOHHOM paboThI
(MarucTepckou auccepTalum)

OTYETHBIN JTAIl

HOIIFOTOBKa OTUYCTA I10 ITPAKTUKE

3arra oT4eTa mo
[IpaKTUKE Ha Kadeape
XUMHNU

7. Pa3nesbl NPAKTHKH M BUAbI 3aHATHI

No
[11/11

Paznensl (3Tamsl)
[PAKTHKH

Bupl paboT Ha IPAKTUKE, BKITFOYAs
CPC u TpynoeMKocTh (B 4acax)

Dopmbl
KOHTPOJIA

[loaroToBUTENBHBIN
oTall

1.1 .MccnenoBarenbckuii
WHCTPYKTaX, B TOM UHCIIE
WHCTPYKTaX 10 TEXHUKE
0€30MacHOCTH IIpU paboTe B
XUMUYECKUX JTa00PaTOPHUSX.

32

llccnenoBaTennLCcKuil
yTar

2.1.0cyuiecTBiieHne HAyYHOTO -
VICCIIETOBAHMS

36

Hayunsie

2.2. [loaroToBKa Hay4HbIX CTaTei
ITOKJIaJIOB, COOOIIICHUIA,
myOIMKanui B mpecce

36

nyOuKaImu,
pedepar,
CTaThsl WU
TE3UCHI

2.3. COop HEOOXOTUMBIX
MaTepHUaloB JUUIs HAllMCAHUS
BBIITYCKHON KBaJIM()UKAITMOHHON
paboThI

36

OKJIaga

2.4. COoop HEOOXOTUMBIX
MaTepHUaloB /I HAllMCAHUS
BBIMTYCKHON KBaTM(PUKAIIMOHHOM
paboThI

36




3amuTa oT4eTa 1o
3 OTueTHBIN JTall [ToaroroBka oTyeTa 1o npakTuke (36 IPAKTHKE Ha
kadenpe odmeit

HToro 212+4

8. @®@opMbl 0TYETHOCTH 110 NPAKTHKE
@®opma arTecTan OO0YYaroIUXCS M BHAbI OTYETHOW TOKYMEHTALMH, MPEAOCTABISEMOH 110
UTOTaM TPOXOXJIEHUS TPAKTUKA U ONpEAesieMble IMPOrpaMMON MPAKTHKH JIOJDKHBI
opopMIATECSI B COOTBETCTBHMM C TpeOOBaHUSMH M  00pa3liaMH, YCTaHOBJICHHBIMHU
MOJIOKEHHEM O TIPAaKTUKE OOYdYaloMMXCs, OCBAaMBAIOMIMX OOpa3oBaTEIbHBIE IPOTPAMMEI
BhICIIET0 00pa30BaHUs - MPOTPaMMBI OakajlaBpuaTa, IPOTPaMMBbI CHEIHATUTETa, IPOTPAMMBI

MarucTparypsl.

9. BuJbl OTYETHOI JOKYMEHTAIIUM:
1. vHAMBUIYABHBIH TUIAH TIPOXOKICHUS IPAKTHKH C BU30M
PYKOBOAUTEISAPAKTHKH OT Y HUBepcHuTeTa (mpuiioxenue 1.);

2. JHEBHUK MPOXOXKIECHUS MPAKTUKH (TIPUIIOKeHUE 3);

w

OTYET O MPOXOXKACHUH NPAKTHKH (TIPHIOKEHUE 4);
4. oT3bIB U3 MPO(UILHOI OPraHU3alUK C MOMUCHI0 PYKOBOAUTEIS

0T Npo(UIBLHOM OpraHu3auy (IIPH YCIOBUU IMPOXO0XKICHUS

MPaKTUKU BIIPO(PUIBLHON OpraHU3aIim)

Ilo pe3ynbraTam NmpakTUKU BbICTaBiIsAeTCS AU ¢epeHIMPOBAHHBIN 3a4€T B COOTBETCTBUM C
[TonoxeHneM o MpaKTHKEe OOYYAIOIIMXCs, OCBaMBAIOIIUX 0Opa3oBaTENbHbIE MPOrpaMMBbI
BBICLIEr0 00pa3oBaHUs - MPOrpaMMbl OakajgaBpuaTa, MPOrpaMMbl CHELHAIUTETa, POrpPaMMBbl
MarucTpaTypahl.
Bce nokyMmMeHTBI, mpeJcTaBisieMble Ha WTOTOBYIO AaTTECTALMIO JIOJUKHBI OBITh 3aBEpPEHbI
HOJNKMCHIO PYKOBOJIUTENS U M€YaThI0 OPraHU3aIUH.

10. OneHo4HbIe cpeACTBa /IS POMEKYTOYHO aTTECTALUM
Jl1s mpoMexXyTOUHOM aTTecTaluuu (3a4eT, IK3aMEH) MPUBOAUTCS MOJTHBIN IepeueHb BOIPOCOB,
BBIHOCHMBIX Ha 3aueT UM SK3aMeEH.)

CryneHTsl BeqyT pabounii JTHEBHUK B COOTBETCTBUU C KaJI€HAAPHBIM IUIAHOM MPAKTUKH,
odopmisitor otuer Ha jucrax (opmata A4 B coorBerctBuM ¢ CTII 1.701- 98 «TekcroBbie
JNOKyMeHThI. O01mue TpeOoBaHMs K TOCTPOCHHUIO U 0(OPMIICHHIO» U CIAI0T3aueT, MPeICTaBIIsAsA
MUCbMEHHBINA OTYET U JIOKJIAJ] Ha UTOrOBOM KOH(EPEHIIMH MO MPAKTUKE.

OTtuer HOKEH CONEPKaTh!
BBEJICHUE;
pazznen 1 «lIpenapaThl 1 peakTHBBI: KJIacCU(PUKALMS U MApPKUPOBKay;
pazzen 2 «XuMudeckas ocya»
paznen 3 «IIpubopbl: MApKUpPOBKA, HA3HAYCHUE)



pas3aci 4 «OcBOCHHBIE XUMHUYCCKHUC onecpanurm: TCXHUKaA BBIIIOJIHEHN A, MCPhI
MPEaAOCTOPONKHOCTH,

- 3aKJIFOYEHUE.

K ortuery cryneHT mnpuiaraetr OT3bIB PYKOBOAMUTENS MPAKTUKU OT MPEANPUSITHSA
(opranuzanum), 3aBEpPEeHHBIN MMeYaThio, ¢ 003aTEILHON OTMETKOW YPOBHS TCOPETHUECKON H
MPAKTUYECKOU MOJATOTOBKH MO HEOPraHUYECKON U aHAJIMTUYECKON XUMHUH.

ITocne npoBepku pyKOBOAUTEIEM OTUETA MO IPAKTUKE C MPUIIOKEHHBIM KaJIEHJaPHBIM
IJJAHOM OTYET BBIHOCUTCA Ha 3allUTy B CIIy4ae €ro COOTBETCTBUS YCTAHOBJIECHHBIM
TpeOoBaHusiM. Ha TUTYJIBHOM JIUCTE OTYETA PYKOBOIUTENb CTABUT CBOIOIIOINIUCH U JIATYy.

11. MarepuajbHo-TeXHHYecKasi 6a3a, He0OX0UMAast [IJIsl OCYIIeCTBIIEHHUSI
00pa30BaTEeJILHOIO NPoIecca MPH MPOX0KACHUN YHeOHOH NPAKTHKH.
DNEKTPOHHBIE JIEKLUH, JIEKTPOHHBIN OaHK TECTOB, MYJIbTUMEIUWHBIE CPEACTBA JUIsl IPOBEICHUS
3aHATHM, MEpCOHAJbHbIE KOMIIBIOTEPbI, BEChl TEXHOXMMHMUYECKHE, BEChl aHAJIUTHUYECKUE,
O6apomeTtp, TepMocTaT, 0aHU, CYIIWIBHBIN mKad, BEITSDKHON mIKad, apeoMeTp, Kamopumerp, pH-
METp, BOJBTMETpP, 3JIEKTPOIM3Ep, CHEKTpodoTOoMETp, (OTOKOJIOPUMETDP, TaOOPATOPHBIM
MHUKPOCKOII, XUMHUYECKas IIOCy/a.



