[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:

®WNO: Cannos 3aypbek AcnaHbekosmy

[lomxHocTb: PexTop

[Jlata nognucanus: 13.04.2022 13:16:13

YHMKaNbHbIA NPOrPaMMHbIi KNHOY:
2e8339f3ca5e6a5b4531845a12d1bb5d1821f0ab

MIHACTEPCTBO HAYKH H BBICUIErO OBPA30BAHUS POCCHICKOH ®EIEPALIMH
GenepaibHoe rocyrapeTBenHoe Gl0/keTHOE 0OPA3OBATEIBHOE YUPEHKICHHE
BbICIIEr0 0OpasoBaHus
«Heyencknii rocy1apcTBEHHBIIT YHHBEPCHTET
umern Axmara AbayixamuioBnya Kaasiposay

«

[TPOI'PAMMA
BCTYIUTEJILHOT'O HCTIBITAHUSA IO XUMUH
B BAKAJTABPHAT
HATIPABJIEHHA NOATOTOBKH 04.03.01 XUMHSA

I'po3ubiii, 2022



Ilporpamya BCTYNHTENIBHBIX HCOBITARHI MO XHMHH 1O MPOrpaMMan GakaIaBpi i
n eneunanurera /coer. I'.J1. Conramypanos. — [posusiii: ®T'BOY BO
«Heuencknit rocynapersennstii yunsepeurter nm. A.A. Kagsiposa», 2022

[Mporpamma paccmoTpeda u oa00peHa Ha 3acesaHun  Kadeapbl «XHMUAN,
PEKOMEH/IOBAHA K HCII0AB30BAHHIO NPH MPOBEACHHN BCTYITHTENLHOIO IN3AMEH B
daxkanaspuar (npotokon NeS o1 12 ausaps 2022 1), cocrasieHa 8 COOTBETCIHU ©
rpebosanuamn PrOC BO no wanpasinennio noarotossu 04.03.01 «Xuvinsin,
(cTenenb — Gakanasp), YTBEPKICHHOTO NpHKazoM MUHHCTEPCTBA 0OpasoBaHig I
Haykn Poceuiickoii @enepaunn ot 17 mons 2017 r. Ne671, ¢ yuetom npoditas
«XuMHA», 3 Takke pabouuMM y4eOHLIM MAAHOM MO AAHHOMY HANPABICHHIO
NOArOTOBKH,

CocraBmenb‘('—’-/—r-————7 I".J1. Coaramypaiios.

© . Coxramypanos, 2022
COI'BOY BO  «YeweHckHii rocyaapcTBeHHBINH  yHHBepcHTeT MM, ALA,
Kaasiposan, 2022



BCTVYIIUTEJIBHBIE UCIIBITAHUA U KPUTEPUU OUEHUBAHUA

XAMUS — HayKa O XUMHYECKUX AJIEMEHTaX, UX COCIMHCHUSX U
IpEeBpaIICHUAX, TPOUCXOAIINX B PE3YIbTaTe XUMUUECKUX PEAKIIUi. 3HaHHE
BOIIPOCOB MO XUMHH HEOOXOAUMO IS U3YUEHUSI MHOTUX AUCIUIUIUH. [loaTOMyY OT
YPOBHSI TOATOTOBKU a0OUTYPUEHTA 3aBUCUT HE TOJILKO €ro MOCTYIJICHUE B BHICIIIEE
ydeOHOe 3aBe/IeHHE, HO U JlajbHelIee yCrenHoe 00y4ueHue.

Ha 3x3amene no xumuu nocmynarwwiuii 6 BY3 oonocen:

- I0Ka3aTh 3HAHUE OCHOBHBIX TEOPETUYECKUX IOJIOKEHUW XMUMHHU KAK OJHOU M3
BOKHEUIINX E€CTECTBEHHBIX HAYK, JIEKAIIUX B OCHOBE HAyYHOIO NOHUMAaHHUS
IPUPOJIBI;

- YMETbh IPUMEHATh TEOPETUYECKUE MOJOKEHUS XUMHUH IPU PACCMOTPEHUH KJIaCCOB
HEOPraHMYECKUX U OPraHUYECKUX BEUIECTB U UX COEUHEHHI;

- - YMETh pacKpbIBaTh 3aBUCUMOCTh CBOWCTB BEIIECTB OT X COCTaBa U CTPOCHUS; -
3HATh CBOMCTBA BAKHEHUIITUX BEIECTB, IPUMCHICMBIX B HAPOJHOM XO3SICTBE H B
OBITY;

- IOHUMAaTh HAy4YHbIC MPUHIIUIB BAXHEUIINX XUMUYECKUX TIPOU3BOJACTB (HE
yIIyOJISIsICh B JIETalld YCTPOMCTBA Pa3IMYHON anmapatyphbl)

- pemIaTh TUIOBbIE 1 KOMOMHUPOBAHHBIE 33/1a4l TI0 OCHOBHBIM pa3jiejiaM XUMHH.

Ha 3K3amene M0icHO RONB306aMbCA CEOYIOWUMU MADTUUAMU:

- «Ilepuonnyeckas cucreMa xumuuyeckux aneMeHToB .M. Menneneesay,

- «PacTBOpUMOCTH OCHOBaHUM, KUCIIOT U COJIEU B BOJEY,

- «DJIIEKTPOXUMHYECKUNA P CTaHAAPTHBIX DSJIEKTPOJHBIX MOTEHUHAIOBY. [lpu
PELICHUN 3a71a4 Pa3pelIaeTCs MOJIb30BATHCS KAIBKYISITOPOM.

HlIxana OYEHUBAHUA pe3ylbmamoe 6CMYNnumejlbHblx UCNLIManul U
MURUMAIbHOE KOJUu4Yecmeo 6(1]1]106, nodmeep:)fcdaiou;ee ycneutHoe npoxowcdeﬂue
eCmynumeilibHvlx UCNBIMAHUU

. JI71s1 Ka)KJ10ro BCTYNMUTEILHOTO UCTIBITAHUS MPU MTOCTYIJICHUU B Y HUBEPCUTET
yCTAaHABIIMBACTCS IIKajla OICHWBAHUS W MHUHHMAJIbHOE KOJIMYECTBO OaJljIoOB,
MOATBEPIK/IAIOIIEE YCICIIHOE MPOXO0XKACHNE BCTYMUTEIBHOTO UCTIBITAHUS (j1anee -
MUHHUMaJIbHOE KONn4ecTBO O0aiioB). Ilpu npueme Ha oOydeHue B YHUBEPCUTET IO
nmporpamMMam OakajiaBpraTa ¥ CIelHAINTETa PE3yIbTaThl KaKI0T0 BCTYIIUTEIHLHOTO
UCIIBITAHUS, TPOBOJIUMOTO YHHUBEPCUTETOM CaMOCTOATEIHHO, OIIEHUBAIOTCS TIO0
100-6anapHOM HIKaJIE.

. Jlns oOmreo0pa3oBaTeIbHOTO BCTYMHUTEIBHOTO HCIBITAHUS MHUHHUMAJIbHOE
KOJIMYECTBO OaJIOB IPH TOCTYINICHHH B YHHUBEPCUTET COCTAaBIsACT: XUMHSI — 39
0aJIoB.



COIEPKAHUE ITPOI'PAMMBI

Teopernyeckne OCHOBbI XUMUM.

[IpenmeT u 3agaum XuMu. MecTo XUMHUU CPEIU €CTECTBEHHBIX HAYK.

1. OcHoBHBIE MOHATUSA XUMUUA. OCHOBBI ATOMHO-MOJIEKYJISIPHOTO YUYEHHSI.
[TondaTue atoma, syemeHTa, BemiecTBa. [IpocToe BEHIECTBO, CIOXKHOE BELIECTBO.
[lonssitue 00 amiorponHbix Moaudukanusx. OTHOCUTENbHAS aTOMHas W
OTHOCUTEJIbHAasE MOJEKyJsipHas Macca. CTeXHOMeTpusi: 3aKOH COXPAHEHUS! MacChl
BEILIECTBA, OCTOSIHCTBO cocTaBa. Moib. MonsipHas Macca. 3akoH ABOrajpo U €ro
ciencreue. YpaBHeHue MenaeneeBa-Knaneiipona. SBnenuss Qusuyeckue u
XUMHUYECKHE. BaJICHTHOCTh U CTENEHb OKUCJICHHUS.

2. [leppuonnueckuii  3aKOH UM MNEPUOAMYECKAss CHUCTEMa 3JIEMEHTOB
J.N.MenneneeBa. Ctpoenne atoma. Xumuueckas cBsizb. CTpOE€HHE BEIIECTBA.
Crpoenue siaep U dJIEKTPOHHBIX 000JI0YEK aTOMOB XMMHUYECKHX JJIEMEHTOB (S-, P-,
d-sniemenToB). [leprnoanyeckuii 3aKkoH XuMHUecKux snementoB J{.1. Menneneesa u
CTpOEHUE MEPUOAUYECKON cuctembl. M30Tombl. XapaKTEpUCTHKA OTIEJIbHBIX
XUMHUYECKMX DJJEMEHTOB TJIaBHBIX MOArpynn. Buasl XUMUYECKON CBSI3HU:
KoBanenTtHast (mossipHas ¥ HEMOJIApHAs), UOHHAS, METAJJIMYecKas, BOJOPOAHAS.
Mexanu3sM o00pa3oBaHusi M TPUMEpPHl COeNMHEHMA. Mojens TuOpuan3auu
opOuTasieii. ArperatHble COCTOSHUSI BEIECTB, BelIecTBa aMopdHbIE WU
KpucTajuinyeckue. TUIbl KpUCTAIUNIMYECKUX PEIIETOK.

3. OCHOBHBIE 3aKOHOMEPHOCTHM TNPOTEKAHUS XUMHUYECKUX PEAKIHUU.
Knaccudukanms XUMUYECKUX pPEaKIUW: peakMu COEIUHEHUS, Ppa3I0KECHHUS,
3aMeIIeHHsl, MOHHOTO OOMeHa. OKHCIUTEIbHO—BOCCTAHOBUTEIBHBIE pEaKIINH,
BaXHEHUIIINE OKHUCIUTEIN W BOCCTAHOBUTENHU. DNEKTpoiu3. TeroBbie 3 ¢heKThl
XUMHUYECKHUX peakiuid. TepMoXuMudyeckue ypaBHeHUs. 3aKoH ['ecca u ciaeacTBUs U3
Hero. CKOpOCTh XMMHMYECKHX PEAKUUNA. 3aBUCHMOCTH CKOPOCTH OT MPUPOIbI
pearupyronmx BelecTB, KOHIEHTpaluu, Temmeparypsl. Karamus. O6patuMocTb
XUMHUUYECKHX pPEeAKIUN. XUMUYECKOE PABHOBECHUE U YCIIOBUS €TI0 CMELICHUS.

4, PactBOpHI. DIIEKTPOTUTUYECKAS JUACCOIHAIHS. PactBOpHI.
PactBoprMOCTh BelecTB. 3aBUCUMOCTh PACTBOPUMOCTH BEUIECTB OT UX MPHUPOHI,
TEMIEPATypbl, AaBlICHUSA. Tumbl pacTBOpoB. BrlpaxkeHune cocraBa pacTtBOpa
(MaccoBas 10751, OObeMHas 1015, MOJISIpHAsl KOHIEHTpalKs). 3HaueHHe PacTBOPOB
B TPOMBIIUICEHHOCTH, MEAHWIMHE, OBITY. OIEKTPOJUTHYECKAs JIUCCOIHAIINA.
Crenenp mucconmanuu. CuiabHBIE W ClaOble AJIEKTPONIUTHL. VOHHBIE ypaBHEHUS
peaKIuu.



Heopranuuyeckass XuMus.

1. OcHoBHBIE KJIacChl HEOPTaHWYECKUX COeIUHEHUH. OKCHIbI, KHUCIOTHI,
TUAPOKCUIBI, CONU: KiacCU(pUKaALMs, HOMEHKIATYpa, CIOCOOBI MOJYy4YECHUS U
cBoiicTBa. Am¢oTtepHocTb. ['uaponus conei.

2. Hewmeramnsl. Bonopon, ero xumuueckue U pu3nMuecKre CBOMCTBA.

Bona. ®usnueckue, xumuueckue cBorictBa. Kpucramioruapartsl. 3Ha4€HUE BOABI
B IIPOMBIIIJIEHHOCTH, CEJIBCKOM XO03MKCTBe, ObITY, pupoe. OxpaHa BOJOEMOB OT
3arpsi3HEHUS.

O6mas xapakrepuctuka smeMeHToB YII rpynmbl rimaBHOM moArpymmbl. XJiop.
dusnueckue, XUMHYECKHE CBoMcTBa. CBOWCTBA M CIOCOOBI  TOJYYCHUS
rajoreHoBOJOPOAO0B, TAIONE€HUIOB, KUCIOPOACOAEPKAIINX COEAUHEHUHN XII0pa.

OO6m1as xapakTepuCcTUKa 3JIEMEHTOB riaBHOU noArpynmsl Y1 rpynmel. Kucnopo,
€ro MoJy4YeHHe, CpaBHEHUE (DU3NUYECKUX M XMMHYECKUX CBOWUCTB KUCIOPOJa U
030Ha. OKHUCIUTEILHO—BOCCTAHOBUTEIBHBIE PEAKIUM C Y4YaCTHUEM TIEpOKCcHAa
Bojopona. Cepa, ee (usmyeckue u xumuuyeckue cBorcTBa. COeTUHEHUS CEephI:
cepoBoaopo, okcu bl cepsbl (1Y, YI). CepHast u cepHUCTast KUCIOTHI, KX CBOMCTBA,
COJIM CEPHOM U CEPHUCTOM KUCIOT. [IpOM3BOACTBO CEPHOU KUCIIOTHI.

OO6miast xapakTepucTuka d3JIeMEHTOB Y TPYMNIbl TJIABHOW MOJATPYMIBI. A3OT.
dusnueckue U XUMHYECKHe cBoicTBa. CBOWCTBA aMMHuaka U COJE aMMOHWS,
okcusoB azota (I, II, 1Y), a30THCTOM KHCIOTHI M HUTPUTOB, a30THON KHUCIIOTHI U
HUTpatoB. [Ipon3BoACTBO aMMuaka u a30THON KUCIOThL. Docdop, ero Gusznyeckue
U xuMuyeckue cBoicTBa. CBolicTBa coenmHeHuit gocdopa: dhochopoBogoposa,
dbochunos, okcuaa docdopa (Y), pocdhopHoii kuciaorsl U hocdaTos.

O6mas xapaktepuctrka s1aemMeHToB 1Y rpynmsl rmaBHON MOATPYHIBL. YTIEPO/,
€ro aJUTOTPOIHbIC MOAN(UKaINU, (PU3NUIECKUE U XUMUYeCcKue cBoiicTBa. CBolcTBa
coeauHeHui yriaepoaa: okcuaoB (II, 1Y), yroapHo# kuciioTel U ee coneil. CBoiicTBa
KPEMHUs1, OKCH/IAa KPEMHUS, KDEMHUEBOW KUCIIOTHI U CUIJIUKATOB.

3. Metamnsbl. [lonoxkenue B nepuoanydeckon cucteme. OCOOEHHOCTH CTPOCHUS
aTOMOB META/UIOB. MeTalmu4eckass CBA3b. XapaKTepHble (QU3WYECKUE U
XUMUYECKHE CBOWCTBA. OIJIEKTPOXUMHUYECKUM psii HAMNPSIKEHUH METaJlIOoB.
Koppo3us meramnos.

O6mras xapakrepuctuka [A- u [IA- rpynm nepuogudeckoit cucrembl. CBOMCTBa
HATpPUS, KaJusl, KAJIbLHUS U MarHusi U UX coeuHeHunil. JKecTKkocTh BOABI U CITOCOOBI
ee ycrpaneHus. CBoiicTBa amioMUHUS W ero coenuHeHuil. CBoiicTBa kejesa,
OKCHUJIOB, TUAPOKCUAOB U coselt xxene3a (11 u ). [Tpupoausie coenuHenus xemnesa.
CBolicTBa mepmMaHraHaTta Kajaus: BOCCTAHOBJICHHME MNEPMaHraHaT MOHA B KHCJIOW,
HEUTPATBLHOH M MIEJIOYHON cpefax. MeanKko-0MoIornuyeckoe 3HaueHue COSTMHCHUH
YKa3aHHBIX METaJIJIOB.



Oprannyeckasi Xumus.

1. Teopemuueckue nonoswcenusi op2aHu4ecKol Xumuu.

OCHOBHBIE TOJIOKEHUS TEOPUHU XUMHYECKOro crtpoeHus A.M. bytaeposa.
3aBUCHMOCTh CBOWCTB BEUIECTB OT XWMHYECKOIO CTPOECHMS. Buabpl n3zomepumn.
ONEKTpOHHAsT TPUPOJa XUMHUECKUX CBA3€d B MOJIEKYJIAX OPraHUYECKHX
COEIMHEHHUM, CIIOCOOBI pa3pbiBa CBSI3€H, MOHIATHE O CBOOOIHBIX pajuKaiax.

2. OcHogHble KNacchbl OpeaHU4ecKux coOeOUuHeHul.

Yrnesonopoasl. ['OMOJIOTMYECKUN psAX  MOPEACIBHBIX  YIIIEBOJOPOAOB, HX
AJIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHue (sp-rudpuauszanus). Homenknarypa,
¢usznueckre M XUMHUYECKHME CBOICTBA, CHOCOOBI TMOJYYEHHUS NpeeabHbIX
YIJIEBOJIOPOJIOB. [ukioankaHsl. I'omonornueckuii pan STUJIEHOBBIX
yraeBOAOPOJIOB. [IBolMHAs CBsI3b: G— M P — CBs3U, sp —TuOpuan3auus. M3zomepus
YIJIEPOJIHOrO CKEJIETa U MOJIOKEHUE IBOMHOW CBsI3M. HoMEHKIIaTypa 3THUIEHOBBIX
yraeBOA0PO10B. PU3NYECKHE U XUMUYECKHUE CBOMCTBA, CITIOCOOBI MOJTYUYEHUSI.
[IpuponHblii KaydyK, €ro CTPOCHUE U CBOMCTBA.

['oMomornueckuii psiji alEeTUICHOBBIX YIJIEBOJOPOAOB. TpoiiHas CBs3b, Sp—
rubpuauzanus. HoMmenknarypa, ¢pu3nueckue M XMMUYECKHUE CBOWCTBA, CIOCOOBI
nonydenusd. [Tonyuenue aneTunena KapOUIHBIM CIIOCOOOM M U3 METaHa.

ApomaTuyeckue  yriaeBoAopoAsl  (apeHbl). beH301,  2JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE, XUMUUYeckue cBoiicTBa. ['omomnoru 6ensona. [lonsitue
0 B3aMMHOM BJIMSIHUM aTOMOB Ha IPUMEPE TOJIYOJIA.

[IpupoaHbie UCTOUHUKHU YTIEBOIOPOIOB: HEDTh, MPUPOAHBIA Ta3 U TOIYTHBIC
He(TsHbIE ra3bl, yroib. OpakironHas rneperonka HeQptu. Kpexkunr. Apomaruzarus
HedTenpoaykToB. OXpaHa OKpyXKarollen cpebl pu HeTenepepadoTKe.

Kucnopoaconepxaunue coenunenus. CnupTel, ux cTpoeHue. HomeHknarypa,
XUMHYECKUE CBOMCTBA, CIOCOOBI MOJYYEHUs CIHUPTOB. MHOTOATOMHBIE CIMPTHI,
HOMEHKJIaTypa, OCOObl€ CBOMCTBA (3THJICHIJIUKOJIb, TIJIULIEPUH). STOBUTOCTH
CIHMPTOB, UX I'yOUTENbHOE IeCTBUE Ha OpraHu3M 4enoBeka. deHou, ero crpoeHue,
dusznueckre u XuMUYecKrue CBOMCTBA (peHoa.

Anbperunsl, ux crpoerne. Homenknartypa, puznyeckue 1 XUMHUIECKUE CBOKCTBA.
[Tony4yeHnne u npuMEeHEHNE MYPAaBbUHOTO U YKCYCHOT'O JIbJAETUI0B.

[lonsitue o keroHax. KapOoHoBble KHCIOTBI, UX cTpoeHue. KapOokcuibHas
rpyIa, B3auMHOE BIMSIHHE KapOOKCHIIBHOM TpyMNNbl M YIJIEBOJAHOTO pajuKaia.
dusnyeckne W XUMUYECKHE CBOWCTBA KapOOHOBBIX KHCIOT. MypaBbuHAS,
YKCyCHasi, CTEapuHOBAasi, OJEWHOBAs, OCH30WHas KHUCIOTHL. [lomyueHue wu
MPUMEHEHUE KapOOHOBBIX KHUCHOT. Cnoxkubie 3Qupbl. CTpoeHHE, XUMHYECKHE
cBoicTBa. Peakius stepudukanum.

AzoTcoaepxaniue coeIuHeHus. AMUHBI anudaTUyecKue U apoMaTHUYEeCKUe, ux
ctpoenne. HomeHkiarypa, XuMU4ecKre CBOMCTBA, CIIOCOOBI MOJYy4eHUSI aMUHOB.



AmunokucnoTsl. CTpoeHue, XUMHUYECKHe cBoWcTBa, u3zomepus. [lonstue o0
a30TCOAEPKAMNX TETEPOUUKINYECKAX COCAUHEHUAX Ha NPUMEPE NHUPUINHA U
MAPPOJIA.

3. Baowcnetiwue npupoonvie coedunenus.

Kupsl, cTpoeHre, XMMHUYECKHE CBOMCTBA, UX POJIb B MHPUPOJE. YTJIEBOJbI:
CTPOEHHUE U CBOMCTBA TIIIOKO3bI, pUOO3bI, J€30KCUPUOO3bI, caxapo3bl, Kpaxmaia u
nesutono3bl.  [IpuMmeHeHne uemIono3sl M ee  Npou3BOAHBIX. [loHsTHE 00
UCKYCCTBEHHBIX BOJIOKHAX.

Cunte3 menTtuaoB, ux crpoeHue. CTpoeHue, CTPyKTypa M CBONCTBA OEIKOB.
Ycnexu B H3YyYEeHUM M CHHTE3€ O€JIKOB. 3HAueHHME MHMKPOOMOJIOIMYECKON
OPOMBIIITIEHHOCTU. CTpOEHHE HYKJIEOTMAOB U IMOJUHYKIEOTHAOB. Paznuuue B
ctpoenn PHK u JIHK. Buonorudeckast poip yka3aHHBIX KJIACCOB COCIMHEHUM.

Tunosbie pacyeTHbIE 32a4H

1. Brruucienne MaccoBO WK 00BEMHOU 10U KOMIIOHEHTA.

2. BpraucieHue MOJISIPHOW KOHIICHTPAIIUH.

3. Bbluucienue OTHOCHTENBHBIX IIJIOTHOCTEH BEHIECTB B  Tra3000pa3HOM
COCTOSIHUH.

4., Bpluucnenue oObeMa Ta3000pa3HOTO BEIIECTBA HM3BECTHOM MacChl WU
M3BECTHOTO KOJIMYECTBA IIPU HOPMAJIbHBIX YCIOBUSX.

5.  YcraHoBieHHE MOJEKYISIPHOM (OopMyabl BemiecTBAa IO MAacCOBOM J0Jie
3JIEMEHTOB WJIY [0 MaccaM MPOJAYKTOB CTOpPaHHUS.

6. Beraucnenue maccel (00beMa, KOJIMYECTBA BEIISCTBA) OJHOTO M3 YYACTHUKOB
peaKIuu 1Mo M3BECTHON Macce (00beMy, KOJUYECTBY BEIIECTBA) APYroro y4acTHHUKA
pEeaKInM.

7. To Xe, Cc mMpeaBapUTEIbHBIM HAXO0XXJICHHUEM, KaKO€ M3 BEIIECTB BCTYMNAaeT B
PEaKIINIO TTOJTHOCTHIO.

8. To ke, ¢ y4eToM BBIXOJa IMPOJYKIIMH PEAKIIMN B MPOIICHTAX OT TCOPETHUCCKU
BO3MOYKHOTO.

9. To xe, ¢c yaeTOM MacCOBOM JIOJIU MMPHUMECEH B pearcHTe.

10. Ompenenenue coctaBa conu (KHACHash WIM CPEIHSS) IO MaccaM BEIIECTB,
BCTYMAIOIINX B PEAKITHIO.

11. OmnpeneneHue cocTtaBa JIBYXKOMIIOHEHTHOM CMECH 110 MaccaMm BEIIECTB,
00pa3yIIUXCS B X0JI€ OJTHON MJIM HECKOJIbKUX PEaKITUH.

Bce pacueTtHbie 3aaun MOTYT OBITh KaK B IIPSIMOM, TaK M B 00paTHOM BapHaHTax
(HampuMep, pacdyeT MacCOBOM JOJM BEIIECTBa MO €ro Macce W H3BECTHOM Macce
pacTBOpa WJIM K€ pacueT MacChl BEIIECTBA MO M3BECTHOM MACCOBOM /J0Jie U Macce
pactBopa). CioxHbIE 3a7ja4yd BKJIIOYAIOT B ce0sl ABE WJIM OOJIbIIE€ MEPEUYHCICHHBIX
TUTOBBIX 3a]1a4.



Pexomenoyemas numepamypa:

1. Epemun B.B., Ky3smenko H.E., [Ipo3noB A.A., Jlynun B.B.. Xumus qis 8- 2.
11 xmaccos. M.: Jlpoda, 2008

3.
4.
S.

TlNonbadap6 A.J1., Xonakos FO.b., [lonqonos FO.b. CoopHuK 3aa4 u
ynpaxxHeHui o xumuu. - M.: «JIpoda», 2005.

Epemuna E.A., PepxoBa O.H. CnpaBouHMK HIKOJIBHUKA IO XUMHH. EpeMuHa
M.: N3paTenscTBO «IK3amMen», 2006.

Pymsutuc T'.E., ®enpaman @.I'. Xumua pmas 8—11 kmaccoB. M.:
«IIpocsemenue», 2011.

I'yzeit JI.C. u op. Xumus nis 8-11 kimaccos. M., «Zpoday, 2004.

INa6puensn O.C. Xumus g 8-11 knaccos. M., «JIpoday, 2005.

Llonoanumenvnas rumepamypa:

Eropos A.C., duonucneB B.J[., EpmakoBa B.K. u ap. Xumus. [locobue —
penierutop. PoctoB-Ha-Jlony, «@eHukcy, 2006.

Kysbmenko H.E., Epemun B.B., IlonkoB B.A. Xumusa ajis HIKOJIbHUKOB
cTapmmx KiaccoB u noctynaronmx B BY3s1. M., «/Ipoday, 2008.

Ky3pmenko H.E., MarnecueBa H.H., Epemun B.B. 3agauu no xumum ais
abutypueHToB. Kypc MOBBIIIEHHOW CIOXKHOCTU. — M: «BpIcimas mikosay,

2004.
Xomuenko I'.I1. Xumus nig noctynaromux B BY3e1. M.: «Beicias mkosay,

2003.
Xomuenko I'.I1., Xomuenko WM.I'. 3amauu nmo XxuMuu sl MOCTYNAIOUIUX B
BY35u1. M., «Bricias mkoia», 2005.



