OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICIHIET'O ObPA3OBAHUA
«POCCUMCKH HAITMOHAJIbHBIN UCCJIEJIOBATEJIbCKA MEJIUIIUHCKHUIA
YHUBEPCUTET UMEHU H.U. IUPOI'OBA»
MUWHHCTEPCTBA 3JIPABOOXPAHEHUS POCCUNCKOMN ®EJIEPAIINU
OI'AOY BO PHUMY wum. H.U. [TuporoBa Mun3apaBa Poccun (IIuporoBckuii YHUBEpcUTET)

YTBEPXAIO COT'JTIACOBAHO

Hupexrop MuctutyTa hapmanuu u Hupexrop LlenTtpa peanusannu o0pazoBaTeIbHBIX
MEIULUHCKOW XUMUH, nporpamm MHcTHTYTa QpapManiuu U MeIULIUHCKON
I.X.H., mpodeccop PAH XUMHH

PykoBoauTenb Y HUBEPCUTETCKOM IIKOJIBI

«Xum*buo*Ilmoc»

B.B. Herpe6ernkuit A.A. byueesa

Pa0oyass nporpamMma 10NOJTHUTEJIHHOT0 00Pa30BaHUs 10 XUMUH
«Yuausepcurerckas mkoaa XUM*BUO*IIJIIFOC»
s ydamumxes 11 kimaccos
C 3JIEMEHTaMH NMPOPOPUEHTALUN
Ha 2026 — 2027 y4eOHbIH TO
(IMCTaHIIMOHHBIN GopMar)

Cocrapurenu:

benasun N.YO. IIpodeccop xadeapsl xumun
WuctutyTa dpapmanuu u
MEAULMHCKOW XUMHUU

Cepreesa B.II. 3aBenyromuii yaeOHOM 4acThIO 1O
XUMHH Y HUBEPCUTETCKON IIKOJIBI
«Xum*buo*Ilmtocy, crapmmit
nperno/iaBaTesb Kageapbl XUMUH
WuctutyTa dpapmanuu u
MEAULMHCKOW XUMHUU

byuieeBa A.A.  3aBenyrommii yaeOHON YaCThIO
Kadeapsl XMMUU, CTApILIHA
npernojaBaTesnb Kadeapbl XUMUU
Wuctutyra dpapmanuu u
MEIUITTHCKON XUMHUH

Moanvcan: GEEPANLHOE FOCYAPCTBEHHOE
ABTOHOMHOE OBPA3OBATENLHOE YUPEXIEHWE

BLICLIEFO OBPA3OBAHIS "POCCUMACKMI ) Mocksa 2026
HALIMOHANHBIN MCCINENOBATENLCKMIA MEAVILIMHCKMI

YHUBEPCUTET MMEHM H.M. MMPOrOBA" MUHUCTEPCTBA

3[IPABOOXPAHEHIIS POCCHINCKOV GEAEPALIAN
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1. IMosgicHUTEIBLHASA 3ANIUCKA

W3ydyeHne XUMUU CIOCOOCTBYET pealu3alil  BO3MOXKHOCTEH  AJis
camMopa3BUTHUSA U POPMHUPOBAHUS KYJIbTYPhl JUYHOCTH O0YUAIOUINXCA, UX OOIIeH U
(YHKIIMOHABHON T'PaMOTHOCTH; BHOCHT BKJIaJ B (JOPMHPOBAHWE MBILIUICHUS U
TBOPUYECKUX CIIOCOOHOCTEH 00yUarouXcs, HABHIKOB UX CAMOCTOSITEIbHOMN yueOHOU
NeSITeTbHOCTH, SKCIIEPUMEHTABHBIX U UCCIIE0BATENLCKUX YMEHHM, HEOOXOIMMbIX
KaK B IIOBCETHEBHOM KU3HHU, TaK U B MPOPECCHOHATBHOMN JEATEIbHOCTH; 3HAKOMUT
co crneun(uKod HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI MPEACTABICHUN O
eIMHCTBE MPUPOJBI M YENOBEKa, SBJSIETCS KIIOUEBBIM ATAroM B (HOPMUPOBAHHU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH oOy4Jaronimxcs; CIoCcOOCTBYET
(GOpMHPOBAHNIO LIEHHOCTHOTO OTHOLIEHHSI K €CTeCTBEHHO-HAYYHBIM 3HAHUSAM, K
OpUposie, K YEIOBEKY, BHOCHUT CBOW BKJIaJ B 3KOJOTHYECKOE O0Opa3oBaHuE
o0yyJarommxcs.

HopMmaTuBHO-IpaBOBbI¢ OCHOBAHUS Pa3pad0TKH MPOTrPAMMBI

1. ®enepanbubii 3akon P® ot 29.12.2012 r. Ne 273 «O06 oOpa3zoBaHuu
B Poccuiickoii  ®epepanmu» (B penakiuu DenepanbHOro 3akoHa OT
31.07.2020 Ne 304-d3 «O BHecennu udMeHeHuit B denepanbHblil 3akoH «O0
oOpazoBanuu B Poccuiickoit ®enepanuun» 10 BOIMPOcaM BOCHUTaHUS
oOy4aroruxcs») (nanee — 273-03);

2. Ilpuka3z Munuctepctpa [Ipocsemienns Poccuiickoit @eneparuu ot 30.09.2020
r. Ne 533 «O BHECEHMM U3MEHEHUH B IOPSIOK OPTaHU3AIMU U OCYIIIECTBICHUS
oOpazoBaTeabHON NEeATEeIbHOCTU 1o
JOTIOJTHUTENBHBIM 00111€00pa30BaTENbHBIM  MpOrpaMMaM,  YTBEPKIAEHHBIM
npukazoM MunucrtepctBa IIpocBemenuss Poccuiickoin ®Pepepamuun ot 9
HOs10ps 2018 r. Ne 196y»;

3. Ipuka3z Munucrepctpa [Ipocsemenns Poccuiickoit @eaeparuu ot 09.11.2018
r. No 196 «OO0 yTBepkJACHHH TOpSAJKAa OpPraHWU3alUU M OCYIIECTBICHUS
o0Opa3oBaTeNbHOM JIEATEeIIbHOCTH o JOTIOJIHUTEIbHBIM
o011e00pa3oBaTeNbHBIM IPOrpaMMamy;

4. TlocranoBinenue [7MaBHOTO  TOCYAapCTBEHHOTO  CAHUTApHOTO  Bpaya
Poccuiickoit @eaepanuu ot 28 centsops 2020 r. Ne 28 «O0 yTBepkaeHUn
canutapubix npaBun CII 2.4.3648-20 «CaHuTapHO-30UAEMUOIOTHYECKUE
TpeOOBaHMUSI K OpraHuU3alysIM BOCIHUTaHUS ¢ OOYy4YeHHUs, OTHObIXa U
O3JI0POBJIEHUS IETEN U MOJIOAEKNY,;

5. Ilucemo MunuctepctBa oopazoBanus U Hayku PO ot 18.11.2015 r. Ne 09-3242
«O  HampaBieHun  uUHpopmaruu»  (BMecte ¢ «MeToau4ecKUuMu
PEKOMEHIalUAMHU o MPOEKTUPOBAHUIO JOTIOJTHUTEIIbHBIX
oO0lLIepa3BUBAIOLIMX MPOTPaMM (BKIJIIOYAsl pa3HOYPOBHEBBIE MPOTPAMMBI )»;

6. Ilpuxa3 /lemapramenta oOpa3zoBanus ropoga Mocksbel Ne 922 ot 17.12.2014
r. «O Mepax MO pPa3BUTHIO JIOTOJHUTEIHLHOTO OOpa3oBaHUs JeTei» (B



penakuuu oT 07.08.2015 1. Ne 1308, ot 08.09.2015 1. Ne 2074, ot 30.08.2016

r. Ne 1035, o1 31.01.2017 1. Ne 30, ot 21.12.2018r. No 482).
HanpaB/ieHHOCTb MW YPOBeHb  NPOrPaMMBbI:  €CTECTBEHHO-HAyUYHBIH,
YTIIyOJICHHBIH.
AKTYaJIbHOCTh TPOrpaMMbl: B TIpOrpaMMe pealu3yeTcsl pa3BUBAIOIIAs U
IpaKTHYeCKass HapaBICHHOCTh OOydeHHsI Xumud, nuddepeHnuanus oOydeHus,
BKJIIOYAIONIasi MPOQPWIbHYI0 TOATOTOBKY OOYYaroOIIMXCS H  MOCIEAYIolee
camMoOoTmpe/eNieHre B BbIOOpe HampaBlieHUs1 00yueHuUs: B TPO(DUIIBHBIX KJ1accax.
Lleau ocBoeHusi mporpaMmbl: GOPMHUPOBAHNUE CUCTEMBI XUMUIECKIX 3HAHUMA KaK
KOMIIOHEHTa €CTECTBEHHOHAYYHOU KapTHHBI MHUpA, KaK OCHOBBI JJIsI TIOHUMaHUS
XUMHUYECKON CTOPOHBI SIBJICHUW OKPYXKAIOIIETO MHpa, OCBOSHHUE S3bIKa HAYKH;
NpUOOIICHUE  OOydYaromuXxcsi K  CaMOCTOSITEIbHOM  TO3HABAaTEIIbHOM U
UCCIIEIOBATENIbCKOM  JESITENbHOCTH, K  HAy4YHbIM  METOAAM  TO3HAHUA,
(opMHpOBaHKE MOTUBALIMU U PA3BUTHE CIIOCOOHOCTEN K U3YUYEHUIO XUMUH.

3a1a4u 0CBOCHUSA IPOTPAMMBI:

e  dopmupoBaHHE 3HAHHMS OCHOB XMMHUYECKONM HAYKH — BXKHEUIIHUX (PaKTOB,
MOHATUH, XUMUYECKUX 3aKOHOB M TEOPHIl, XUMUYECKOTO A3BIKA;

e  dopmupoBaHHE YMEHHMI HAO0JIIOAATh, CPaBHUBATh, AHAJU3MPOBAThH, JENaTh
00001IIeHN;

e  @dopMupoBaHUE YMEHUHN 00paIaThCs C BEUIECTBAMH, BBHIIOJIHATh XUMUYECKUE
OTIBITHI;

e  @OopMHpPOBaHME YMEHHM OpPraHMW30BBIBATH CBOM TPYH, IOJb30BATHCS
JOTIOJTHUTENIbHBIMA HCTOYHUKAMU 3HAHUIA;

e (CnocoOCTBOBAaTh  BOCHUTAHUIO  COLMAIBHO  YCHEWIHBIX  JIMYHOCTEM,
(GOpMUPOBAHHIO Yy  ydalUXcd KOMMYHHUKAaTHUBHOW  KOMIIETEHTHOCTH,
XUMHUYECKON TPaMOTHOCTM M OTBETCTBEHHOI'O OTHOLIEHHUS K OKpYKarolen
cpene.

Kateropus yuamuxcsi: yuanuecs 10-11 kiaccoB 0011eo0pa3oBaTeIbHBIX IIKOJ.

dopmMa W PpexHM 3aHATHI: TPYNINOBBIE 3aHATUA C MCHOJBb30BAaHUEM

JVCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUNA U 3JIEKTPOHHOIO oOy4deHus, 1 pa3

B HEJIEJTIO 1O 2 aKaJIeMUYECKHX Yaca.

Cpok peanu3zauuu nporpamMmmsbi: 1 romu.

Il1anupyembie pe3yJibTaThI

VYyamuecs B pe3ynbTaTe OCBOEHHUS MPOIPAMMBI I0JIKHBI 3HATD!

®  pOJIb XMMHH B ECTECTBO3HAHUU, €€ CBA3b C IPYTHUMH ECTECTBEHHBIMU HAYKAMH,
3HAYEHHUE B )KU3HU OOIIECTBA;

e  BaXHEHUIINE XMMUYECKUE MOHATHS: BEIIECTBO, XUMHUYECKHUI 3JIEMEHT, aToM,
MOJICKyJla, Macca aTOMOB M MOJICKYJ, WOH, WU30TOINbI, aTOMHbIC S-, pP-, -
opOuTaNM, XUMHUYECKas CBS3b, DJIEKTPOOTPULATEIBHOCTh, BAJIEHTHOCTD,
CTENEHb OKUCIIEHUS, MOJb, MOJISIpHAs Macca, MOJISIpPHBIA 00beM, BEIIeCTBa
MOJIEKYJISIDHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOEHMS, DJIEKTPOJUTHYECKAs



JIMCCOLUALINS, KUCIIOTHO-OCHOBHBIE PEAKIIMU B BOJHBIX pacTBOPAX, TUAPOIIU3,
OKHUCJICHHE Y BOCCTAHOBJICHUE;

OCHOBHBIE  3aKOHBl ~XMMHH: 3aKOH COXpPaHEHHUS MacChl  BELIECTB,
NEePUOIMYECKUN 3aKOH, 3aKOH MTOCTOSIHCTBA COCTaBa, 3aKOH ABOTajIpo;

3HaTh OCHOBHBIE TEOPUM XHUMHH: CTPOCHHUS aTOMa, XUMHUYECKOH CBS3H,
ANEKTPOJIMTUIECKON JUCCOIUALINY, KUCTIOT U OCHOBaHUM;

JOJDKHBI 3HAaTh TPEOOBaHUS TEXHUKH OE30MACHOCTH TPH IPOBEIACHUH
71a00paTOPHBIX U MPAKTUYECKUX PaldoT.

yanIHCC}I B PE3YJIbTATC OCBOCHUS IIPOTPAMMBI JOJKHBI YMETh.

ONpPEAEsATh BAJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHUX JJIEMEHTOB,
3apsii HWOHA, TUI XUMHWYECKOW CBSI3U, THUIl KPUCTALIMYECKOW PEIIETKH,
XapakTep Cpeabl B BOJAHBIX PACTBOPAX, OKACIUTENL U BOCCTAHOBUTE.

YMETh XapaKTepU30BaTh. S-, P- W (- 3JIEMEHTHl MO MX TOJOXKCHUIO B
nepuoandeckoir cucreme J[.Ml.MenneneeBa; oOmme XMMHUYECKHE CBOWMCTBA
METaJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHECHUM.
OOBSICHSITH 3aBUCUMOCTb CBOMCTB XMMHUUYECKOTO 3JIEMEHTA U 00pa30BaHHBIX UM
BEILIECTB OT IIOJIOKEHHsI B mnepuoamyeckon cucreme J[.M. Menneneesa;
3aBUCUMOCTb CBOWCTB HEOPraHMYECKUX COCIMHEHHM OT HX COCTaBa U
CTPOEHUS; IPUPOJY U CIIOCOOBI 00PA30BaHUS XUMUYECKON CBS3H.

YMETH BBINOJIHATh XUMUYECKHUI IKCIIEPUMEHT.

yanIHCCH B PE3YJIbTATC OCBOCHHSA IIPOIrpaMMbl JOJIKHBI BJIAA€Th.

HaBbIKaMM PCIUICHUSA KOM6I/IHI/IpOBaHHBIX 3aJa4, BKJJIIOYAIOMIHUX 3JICMCHTHI
THUITIOBBIX PACUCTHBIX 3a/1da4 Ha PACTBOPLI;

2. Coaep:xaHue mporpaMmbl

2.1. TemaTuyeckuii NJaH NPOrpaMmbl

HaumeHnoBanue pazzaena, TeMbl KomnuuectBo @DopMBI KOHTPOJIS
n/m JacoB
BCEro | Teopwus
OCHOBHBIE KOJTUYECTBEHHEIE MOHATUS 1 2 2
3aKOHBI XUMHHU
Crtpoenue atoma. [lepuonnueckuit 3akoH 2 2 Onpoc nrucbMEHHBII

u [lepuonnueckas cucrema 3yeMeHToB /1.
U. MenpeneeBa. OCHOBHEIC
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
aTOMOB U MX COCAUHCHUN

Buapl xumudeckoit cBszu. Teopust 2 2 Tect
BaJICHTHBIX CXEM U MOJICKYIISIPHBIX
opOuTaneil. Paznuune monsTuii
BAJICHTHOCTD U CTEIICHb OKUCIICHUS




DHepreTruka XUMHUYECKUX PEaKIUM.
XumMmuyeckas KUHETUKA. XUMUYECKOE
paBHOBECHE

Tect

PyGesxubiii konTpoab Nel. « JHepreTuka
XUMHYECKHUX peaKkuid. XMMUYECKOe
paBHOBECHEY

Ormpoc
KOMOWHUPOBAHHBIH

OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coenquHenuii. Ix cBoiicTBa U
B3alIMOCBSI3b

Tect

OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COECMMHEHNN. 3aBUCUMOCTE X01a
peaKkiuu OT MOpsIIKa CIIUBAHUS,

TEPMHUYECKOE PA3JIOKEHNUE COCTUHCHHI

Ornpoc nUCbMEHHBII

JlucriepcHble CHCTEMBI, KITaCCU(pUKAIIHSL.
OcCHOBHBIE pacyeThl 10 PACTBOPAM

Tect

HpOTOJII/ITI/I‘-ICCKI/Ie paBHOBECHUSA B
Pa3IMYHBIX THIIAX YJIEKTPOIUTOB. Pacyer
pH. Peakiiun nonHoro obmena

Ornpoc nUCbMEHHBII

10.

Py6exubiit KoHTposb No2. «PacTBOpHI.
[IpoTtonuTnyeckre paBHOBECHS

Ormpoc
KOMOMHHMPOBaHHbBIN

11.

Pemenne norudeckux u PaCyYCTHBIX
3aa4 pa3IndIHOTrO YPOBHS CJIIOKHOCTH I10
HN3YUCHHBIM TCMaM

12.

DK3aMeH

Tect
Ornpoc NMUCbMEHHBII

13.

Meraiubl. [lonyuenne. Xumuueckue
CBOMCTBA METAJUIOB Pa3JINYHBIX
cemeiicTs: S, p, d

Tect

14.

DNeKTpOAHbIC TTOTEHITUANBI. Psif
aKTUBHOCTH U €ro IpUMEHEHHE.
DIIEKTPOIN3

Ornpoc NUChbMEHHBII

15.

Hemeramnsl. [lonyyenue. Xumnuueckue
CBOMCTBA HEMETAIIJIOB PA3JIMYHBIX

NOJrpynI

Tect

16.

OKHCIUTENIFHO- BOCCTAHOBUTEIIHLHEIC
MOTCHIUAJIBI U pCAKIIUN

Ornpoc NMUChbMEHHBII

17.

Pemenne morudeckux u PaCyYCTHBIX
3aZla4q Pa3IMIHOIO YPOBHS CJIOXKHOCTHU 11O
HN3YUCHHBIM TEMaM

18.

Py6exubiit kouTpoab Ne3. «Metasuibl.
HewmeTamie»

Ompoc
KOMOMHHPOBAaHHBIN

19.

O YHKIIMOHATBHBIE TPYIITHI.
Krnaccudukanus opraHmueckux
coeauHennii. HomeHnknatypa
OPraHUYeCKUX COCIUHEHUN. Buabl
n3omepuu. OCHOBHBIE MEXAHU3MBbI
peakuui

Tect

20.

[Tomy4yeHne pa3TUYHBIX KIaCCOB
YIJI€BOAOPOAOB

Tect




21. OCHOBHBIE peaKIuu PATUKATHFHOTO 2 2 Tect
3aMCIICHUA U BHCKTpO(I)I/IJIBHOI‘O
MIPUCOCTUHECHHUS B aJIKaHAX,
[UKIIOAJIKAHAX, AIKCHAX, aJIKHHAX U

JMeHax
22. | OcCHOBHBIE pEaKINH MEKTPOYUIHHOTO 2 2 Onpoc n1ucbMEHHBII
3aMelIeHHUs B apeHax
23. [TosnydyeHne pa3IuyHBIX KIaccoB 2 2 Tect

KHCIIOPOI0COIEPKAINX COSTUHEHUI
(criupThl, (heHOIBI, aTTBACTHIIBL,
KapOOHOBBIE KHCIIOTHI)

24. | OcHOBHBIE peaKkIMH HYKICOOUIHHOTO 2 2 Tect
3aMelIeHHs U HYKJIeO(UILHOTO
NPUCOCTUHEHNUS B CIIUPTAX U
KapOOHUJIbHBIX COCTMHEHUSIX
25. OCHOBHBIE peaKIiK HYKICO(QUIHLHOTO 2 2 Ornpoc NUCbMEHHBII
3aMelIeHHs B KapOOHOBBIX KHCIOTaX U
WX TPOM3BOJIHBIX
26. | KauecTBeHHBIE PEaKIIUd B OPraHUYCCKOU 2 2
xumun. [Ipupoaneie ncrounuku ¥YB u ux
nepepaboTka. BeicokoMoeKyIsipHbIe

COCMHEHUS
27. Py6exubliii KOHTpoIb No4. 2 2 Ompoc
«YTIeBoaopoabl U KOMOMHHPOBaHHBIN
KHCJIOPOA0COIEPIKALINE COSTMHEHUS
28. | buonornyecku BaKHbIC OpraHUYCCKUE 2 2 Tect
COCMHEHUS: AMUHBI, aMHHOKHCIIOTHI
29. | buonoruuecku BaKHbIE OpraHUYECKUE 2 2 Onpoc nucbMEHHBIN

COCAMHCHUA: JIMIIN]bI, yTJ'ICBOI[I)I,
HYKJICUHOBBIC KUCIIOTBI

30. DK3ameH 2 2 Tect

Onpoc MTUChbMEHHBIN

Uroro 60 60

2.2. Coaep:xxaHue TeMaTHY€CKOI0 MJIAHA MPOrPaMMbI

Pasznen 1. O0mas xumus

Tema 1. OcHosHbie KonuuecmeeHHble NOHAMUS U 3AKOHbL XUMUU.

Teopuss (24.). ATOMHO-MOJEKYJISpPHOE YyYe€HHE. ATOM, MOJEKyJa, HOH.
XuMuueckuil asieMeHT. [IpocToe BeliecTBo, Cl0XKHOE BemiecTBO. OTHOCUTEIbHAS
aTOMHas M MOJIEKyJsipHass macca. Moub, MomspHas Macca. Ywucino Asoraapo.
MaccoBasi 10715 3J€MEHTa B COEIMHEHUH U B cMech. OnpeleneHue XuMUYECKON
dbopmybl BemecTBa. 3aKOH ABOTajpo U €ro cienctBus. MonsipHblii 00beM Trasa,
HOpMaJIbHbIE YCJIOBHs, a0COJIIOTHAs W OTHOCHUTENIbHAs IUIOTHOCTh ra3a, CpeaHss
MOJIIpHAsT Macca Ta3oBoM cMmecu. YpaBHeHnue Kirannepona — Menaeneena.
OcHOBHBIE KJIacChl HEOpPraHM4YecKuX BeulecTB. OOBbEMHbIE COOTHOILIEHHUS Ta30B,
YYACTBYIOIIMX B XUMHUYECKOM peEakUMU. YPABHEHHS XUMHUYECKUX PEAKLHMN.
PacyeTsl 10 ypaBHEHUSAM XUMUUYECKUX PEaKLUi. BBIX0 IPOAYKTA pEaKLIMH.



Tema 2. Cmpoenue amoma. llepuoouueckuti 3axon u Ilepuoouueckas cucmema
anemenmos /]. U. Menoeneesa. OcrnogHble 3aKOHOMEPHOCIU UBMEHEHUsT CBOUCME
amomos U ux coeOuHeHuil

Teopus (24.). Ctpoenue atoma. Ctpoenue sajapa. M3otomnbl. XUMHUUECKUI 2JIEMEHT.
CocrostHue 25eKTpoHOB B aroMe. CTpoeHHE JJIEKTPOHHBIX 000JIOYEK aTOMOB
AJIIEMEHTOB: S-, pP-. OCOOEHHOCTH CTPOEHHUS OJJIEKTPOHHBIX O000JOUEK AaTOMOB
MEPEXOJHBIX AJIEMEHTOB. MeCcTo 3JIeMEHTa B TNEPUOJUYECKOM CHUCTEME U
AJEKTPOHHAsA CTPYKTypa atomoB. PannoaktuBHOCTH. [lOHSTHE O TpeBpamieHun
XUMHUYECKUX BJIEeMEHTOB. [IpuMeHeHue paauoakTUBHBIX H30TONOB. (CBOIICTBA
XUMHUYECKHUX AJIEMEHTOB U UX NIepuoandeckue naMeHeHnus. CoBpeMeHHasi TpaKTOBKa
MIEPUOJINYECKOr0 3aKkoHA. llepmomuueckas cucrema B CBETE€ CTPOCHUM aTOMa.
duznyeckuii cMbICI HOMepa nepuoja u rpymnmbl. CeMelcTBa 3JI€MEHTOB (Ha
pUMeEpPEe MICTIOYHBIX METAJUIOB, TaJIOTEHOB, MHEPTHBIX Ta30H). XapaKTEepUCTHUKA
XUMHYECKUX CBOMCTB 3JIEMEHTOB IVIABHBIX MOATPYIII U IIEPEXOAHBIX JJIEMEHTOB U
[IEPUOJIMYHOCTh MX H3MEHEHHSI B CBETE JJIEKTPOHHOIO CTPOECHUs aroMma.
OTHOCHUTENbHAST 3JIEKTPOOTPUIIATEILHOCTh 3JIeMEHTOB. OOIas XapaKTepuCTHKa
3JIEMEHTA Ha OCHOBE €r0 IMOJIOKEHUS U nepuoandeckou cucreme [[.1. Menneneena.
HayuyHoe 3HaueHue nepruoiuiecKoro 3aKoHa.

Tema 3. Buowvl xumuueckou cesazu. Teopus 6aleHMHbIX cXeM U MOJEKVIAPHBIX
opbumaneii. Paznuuue nousmuu éaneHmuocms u cmenensb OKUCIEHUs.

Teopusi (24.). BaneHTHOE COCTOSHHE aTOMOB B CBETE TCOPUHU DIIEKTPOHHOTO
CTpoeHUsl. BaneHTHBIE 3JIEKTPOHBI. XUMHYECKas CBSI3b aTOMOB. KOBajieHTHAs CBS3b
U MexaHu3M ee oOpazoBaHusi. HemosisipHas ¥ moJisipHasi KOBAJEHTHBIE CBSI3U.
CBoiicTBa KOBJICHTHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYPHBIE (POPMYJIbI BEIIECTB.
HNonHast cBsi3b W MexaHu3M ee oOpa3oBaHus. Kartvonel u aHuoHbl. CTeneHb
okucieHus. [Ipupoga XUMHUYECKON CBSI3W U €€ TUIbl. BIIMSHUE THIIAa XUMUYECKON
CBSI3M HAa CBOMCTBA XUMHMYECKOTO COEAMHEHMS. KpHCTaIIM4ecKoe CTpPOECHUE
BelecTB. Kpucramimyeckue peleTkn: aTOMHasi, HOHHasl, MOJIEKYJIIpHAs — M UX
XapaKTEPUCTUKH.

Tema 4. Dnepeemuka xumuyeckux peakyui. Xumuyeckas Kunemuka. Xumuueckoe
pasHogecue.

Teopusi (24.). DHepreTHika XUMHUYECKUX TmpeBpaiieHuid. TeruoBod addexT
XUMHUYECKOM  peakuuu. Termsora oOpa3oBaHus ©  TEIJoTa  CrOpaHUs.
TepmoxuMuyeckue ypaBHEHUs peakuuil. TeroBbeie 3QQPeKkThl TpU pacTBOPEHUU
pa3MyYHbIX BeiecTB B Bojie. [TonsTue 06 sHTanbnuu. 3akoH ['ecca u ciaeacTBus u3
Hero. CKOpOCTh XMMHMYECKUX PEaKIUid. |'OMOTreHHBIE W T€TEPOTrCHHBIE PEAKIIUH.
3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakIuu OT Pa3audyHbIX (HaKTOpOB. 3aKOH
JEUCTBYIOIIUX MacC. DJIEMEHTAPHbIC U CIOXHBIC peakuuu. MexaHu3M peaxiui.
[Tonsitue 00 sHeprum akTuBauu. Karanms u Karaau3aTopsl.

OOpaTUMOCTh XMMHUYECKUX peaKIuil._ XuMudeckoe paBHoBecue. KoHcTaHTa
paBHOBecusa. CMeEIIeHHE pPaBHOBECHS TOJ JEHCTBUEM pa3JIMYHBIX (DAKTOPOB.
[Tpunuwun Jle-IIaremnbe.



Tema 5. Pybeocuviii xonmponv Nel. «DHepeemuxa Xumuueckux peaxyutl.
Xumuuecxoe pasrogecue. (2u.).

Tema 6. OcHosHble Klaccvl HeopeaHuyeckKux coeouneHuti. Hx ceoticmea u
83AUMOCB513b

Teopus (24.). MexyHapoJHasi HOMEHKJIATypa OKCUIOB. TpuBHaNIbHbIC HA3BAHUS
okcusioB. Duznueckue M XapaKTEpPHbIE XUMHUYECKHE CBOWMCTBA OKCHUIOB
(B3auMOJIeHCTBUE C BOJOM, C KUCIOTAMH U OCHOBaHUSIMHU, C APYTUMH OKCHIAMH).
[Tomyuenue oxcuaoB, kinaccupukanus. OCHOBHBIE, KUCIOTHbIE U aM(OTEpHbIC
okcuzpl. Coneobpazyronme 1 Hecoueo0pa3ynIue OKCHIbl. XUMUYECKUE CBOMCTBA
okcuoB. Crioco6s! momyuenusi. OcnoBanusi. Kimaccuduxaryss OCHOBaHHIA: 1IET0YH
U HEpacTBOPUMBIE OCHOBaHMsS. MexXayHapoJHas HOMEHKIATypa OCHOBaHHUU.
TpuBuanbHble Ha3BaHusi ocHOBaHWil. [llemoun, ux cBoOICTBa (B3aUMOJICUCTBUE C
KUCJIOTHBIMA OKCHJIAMH, KHUCJIOTaMHU M COJSIMH) W CHOCOOBI MOJY4YECHHUSI.
HepacTBopuMble OCHOBaHHS, MX CBOMCTBa (B3aMMOJICUCTBHE C KHUCJIOTaMU) U
crocoObl nonyueHus. AmboTtepHocTh. [loHsiTHe 00 ambOTepHBIX THAPOKCUAAX (Ha
npuMepe TUJIPOKCHIOB IMHKA W  aJIOMHUHUA). XUMUYECKHE  CBOWCTBa
(B3aMMOJIEHCTBHE C KUCIOTaMH M IeJIoYaMHu) M TojdydeHue. JlokazaTenabCTBO
aM(pOTEPHBIX CBOWCTB THAPOKCHIA amtoMuHus. [lomyyenne ruipokcuaa amOMUHUS
MyTeM B3aUMOJICHCTBUS COJICH aFOMUHUS CO IIEJI0YaMH, pacTBOPOM KapOoHaTa
HaTpusi. 3yuenue ampoTepHbIX CBONCTB: B3aUMOJICHCTBHUE C U30BITKOM pacTBOpa
niesoyn ¢ o0pa3oBaHMEM KOMIUIEKCHOW coJyid. B3ammonencTBue ¢ pacTBOPOM
KUCJIOTHL. [IOHSATHE O THAPOKCHIAX — OCHOBAHMSAX U KHCIOPOACOAEPHKAIINX
kucioTax. Kucnorel. Knaccudukanus kucinot. MexyHapogHas HOMEHKIATypa U
TpUBHAJIbHBIC Ha3BaHUs KHUCIOT. DU3MYECKHE M XUMHUYECKHUE CBOMCTBA KHUCIIOT
(B3aMMOJEHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmetaiuioB H.H. bekeroa. Ilonmyuenue xucnor. Kucmortel B
MpUpPOJIe, MPUMEHEHNE BaXHEUIINX KUCHIO0T. Conu (CpelHHe, KUCIIbIE, OCHOBHEIE,
JBOMHBIC). MexmyHapo1Hass HOMEHKIIaTypa cojiel. TpuBHUambHbIe Ha3BaHUS COJICH.
DOU3NYECKUE U XAPAKTEPHBIC XUMHUYECKHUE CBOMCTBA HAa MPUMEPE CPEIHUX COJICH.
[TonmyuyeHue conen.

Tema 7. OcHosHble KIACCHI HEOP2AHUYECKUX COEOUHEHUN. 3a8UCUMOCMb X00d
peaxkyuu om nopsaoKa CIuBaHUs, MepMuieckKoe pasiodHceHue coeOuHeHu.

Teopusi (24.). Perrenre pacueTHBIX 3a1a4.

Tema 8. [Ipomonumuyeckue pasHoBecuUsi 8 PAIUYHLIX MUNAX JIEKMPOJIUMOSE.
Pacyem pH.

Teopusi (24.). DnekTpoauTHUecKash AUCCOIMALMSI. XUMHUUYECKHE pPEakiuu B
pactBopax. Teopust AIEKTPOIUTHUECKON Arccounannn. PacTBopeHre kak Gu3NKo-
XuMHUUecKkui mporecc. [louaTue o ruapaTax U KpUCTaIorupaTax. DIEKTPOJIUTHI
U HEedNeKTpoiauThl. KaThoHbI, aHWOHBI. MexaHuU3M JUCCOIMALIUM BEIIECTB C
pPa3TUYHBIM BUJIOM XUMUUYECKON CBsA3U. CHIIbHBIC U CITA0BIC AIEKTPOIUTHI. CTEreHb
JMCCOLMAIINY, KOHCTaHTa Juccounanuu. oHHOe TpOU3BENCHHE  BOJBDI.
Bonopoausiii nokasarens. MHAMKATOPBL.

Tema 9. Peaxyuu uonnozo oobmena.



Teopusi (24.). YcnoBusi npoTeKaHUsl peakiuii HOHHOro oOMeHa. MomeKynspHbIe,
MOJIHBIE W COKpAILICHHbIE HMOHHBIE YypaBHEHHsS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMM U COJIeH B CBETE MPEICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbBIE pEAKIIMU HA UOHBI.
Tema 10. [ucnepchvie cucmemvl, kiraccuguxayus. OcHo8Hble pacuemvl NO
pacmeopam.
Teopusi (2u.). PactBopbl. HachllleHHBIE W  HEHACBIIIEHHBIE PACTBOPBI.
PacTBOpuMOCTH BeleCTB B BOjE. PaKTOPHI, BAUSIOIINE HA PACTBOPUMOCTD TBEPBIX
U razoo0pasHbix BemiecTB. CrmocoObl BBIPaKEHHUS KOHIICHTPAIMH PacTBOPOB:
MaccoBas JIOJs PAcTBOPEHHOrO BEIIECTBA, MOJSApHas KOHIEHTpauus. Poib
pPacTBOPOB B MPUPOJIE U B )KU3HU YEJIOBEKA.
Tema 11. Pybeocnwiii kommponb Nel. «Pacmeopul. [Ipomonumuueckue
pasnogecusy (24.)
Tema 12. Dxzamena (2u.).

Pa3nea 2. Xumus 3j1eMeHTOB
Tema 13. Memannvl. Ilonyuenue. Xumuyeckue c80UCmMBa MemMAallo8 pPA3IUYHBIX
cemeticms: S, p, d
Teopusi (24.). IlonoxeHne METaIOB B MEPUOJUYECKON CHUCTEME XUMHUYECKUX
anemenToB JI.1. MenneneeBa. OCOOEHHOCTH JEKTPOHHOTO CTPOCHUSI UX aTOMOB.
OOmiasi  XapakTepuCTUKa METaUIOB TJIABHBIX W MOOOYHBIX  MOArPYII
NEPUOJINYECKON CHCTEMBI, UX OKCHUIOB M THAPOKCHUIOB: KHUCIOTHO-OCHOBHBIE U
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. (O0mMe crnocoObl MOJIy4YEeHHS
METAJIJIOB.

Tema 14. DnexmpooHnvie nomenyuanvl. Pao axmuenocmu u e2o npumeHeHue.
Anexmponus

Teopus (24.). DIESKTPOXUMHUUECKUH Pl HATIPsKEHUN MeTautoB. O01ue crnocoOb
MOJYYEHHS] METAJJIOB, METAJLTYPrusi. DJIEKTPOJIN3 PACIJIaBOB U PACTBOPOB COJIEH
KaK OJINH U3 CIIOCOOO0B MOTYy4YEHUsI METAJJIOB. [I[puMeHeHe MeTaioB 1 CILJIAaBOB B
OBITY U IPOMBIIIICHHOCTH.

Tema 15. Hememannwi. Ilonyuenue. Xumuuecxkue ceoucmea HemMemanios pa3iuitHblx
noozpynn

Teopusi (24.). OOmias XapakTepucTuka HeMeTauioB. OCOOCHHOCTH CTPOCHHS
aTOMOB XMMHYECKUX JIEMEHTOB, MPOCTHIX BELIECTB, a/IOTponus. OKUCIUTEIHHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HeMeTauioB. (CpaBHUTENIbHAS XapaKTePUCTHKA
COEIMHEHUN HEMETAIIJIOB.

Tema 16. Oxucrumenvrno- 60ccmano8UmMeNbHble NOMEHYUAbL U PeaKyuu

Teopust (24.). CrerneHp okuciaCHUA. BaxkHEHIIINE OKUCIUTEIN U BOCCTAHOBUTEIIH.
CocraBiieHUE ypaBHEHUI OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOJIOM
AJIEKTPOHHOTO U AJIEKTPOHHO-MOHHOTO OaaHca.
OKUCIUTENbHO-BOCCTAHOBUTEINIbHBIE  peakuuu B  pacTtBopax. (CraHmapTHbIE
AIEKTPOAHBIE MOTEHIUAIBI.

Tema 17. Pewenue nocuyeckux u pacdemHvlx 3a0ay pasiuyHo20 YpPOGHs

CIONCHOCMU NO U3YYEHHBIM memam (24.).
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Tema 18. Pybeorcnvui konmpoav Ne3. «Memannvi. Hememannory (2u.).

Pasznen 3. Opranuyeckasi XuMus
Tema 19. @yuxyuonanvnvie epynnvi. Knaccuguxayus opeanuueckux coeouneHull.
Homenxnamypa opeanuueckux coedunenuu. Buowvi uzomepuu. OcHogHbie
MEeXaHU3Mbl peakyuil.

Teopus (2u.). Teopust CTPOCHHUS OPTAaHUYECKUX COCTUHEHUHN. YTIIEPOIHBIN CKEeT.
Pagukan. @OyHKOMOHAIBHAS Trpynmna. [OMOJIOrM ¥ TOMOJIOTUYECKUU  PSI.
CtpykTypHas U mpocTpaHCTBEeHHas n3oMepusi. CTpoeHUE dJIEKTPOHHBIX 000JI0YEK
atoma yraepoga. lmOpuamsamus opOuranein (sp, sp?, sp®). Tumnbl cssell B
MOJIEKYJIaX OPraHMYECKHX BELIECTB M CIOCOOBI MX pa3pblBa. TUIBI peakuuil B
OpPraHWYeCKOM XuMUH. VOHHBIM W paguKanbHBIM MEXaHM3MbBl PEaKLUU.
XuMHUYeCKas CBA3b B COEAMHEHUAX yriepoaa. IoHHas1, KOBaJeHTHAst U BOJOPOIHAS
CBSI3U. DJEKTPOOTPULATENBHOCTh. (CTENMEHb OKUCICHHS W BAJICHTHOCTH. JlMHa
cBsa3u. [lonsprocTs cBs3u. [lonspuzyemMocTs CBA3H.
Tema 20. Ilonyuenue pa3nuunvlx K1accos y21e8000p00o08.
Teopus (24.). I3ydenue peakiiuii moayyeHus pa3inuHbIX KJIACCOB yTIE€BOA0POIOB.
[TonydyeHue anakaHOB: BBIJEICHUE W3 MPUPOJHOTO raza, He(QTH; THIAPUPOBAHHE
HETPEIEIBHBIX YTIIEBOIOPOIOB; B3aUMOAEHCTBUE TaJOT€HONPOU3BOIHBIX AJIKAHOB
c Metauiamu (peakuus Bropia); cruiaBieHue cojied OJHOOCHOBHBIX MPEAEIbHBIX
KapOOHOBBIX  KHCJIOT €O Iuenodyamu  (peakuus  JAeKapOOKCHIMPOBAHUSA);
BOCCTAaHOBJICHHE CIIUPTOB M KapOOHWJIbHBIX COETUHEHUN (QJIbJETUI0B, KETOHOB U
KapOOHOBBIX KUCIOT). [lonydeHne alKkWHOB: TEPMHUYECKOE pa3iioKeHUe (KPEKUHT)
VIJIEBOJIOPO/IOB, Pa3JIOKEHHE KapOuaa KalblMs BOJAOM WJIM  KUCIOTOM,
JEruApOraJOreHUPOBAHUE COOTBETCTBYIOIIMX TaJOT€H3aMEILEHHBIX COCAUHEHUM,
JIEraJlOTEHUPOBAHUE  IIOJUTaJOreH3aMEeIeHHbIX  coenuHeHud.  [losmydyenue
apOMaTUYECKHUX YIIIEBOJOPOIOB:
U3 HePTM U TPOAYKTOB €€ rmepepaboTKh, W3 KaMEHHOYTOJIBHOW CMOJIBI,
JETUIPOLUUKIN3AlMs  AJIKAHOB, AJKWJIMPOBAHUE C  TaJOr€HOIPOU3BOAHBIMU
aJIKaHOB, AJIKEHAMH U CIIUPTAMHU.
Tema 21. Ocnoeuvie peaxkyuu paouKkarbHO20 3aMeWeHUsi U NeKmpoOPUILHO2O0
NPUCOEOUHEHUS 8 ANKAHAX, YUKTIOAIKAHAX, ANKeHAX, ATKUHAX U OUeHax
Teopusi (24.). PanukanpHBI MEXaHU3M peakiuid 3amernieHus. M30upaTreabHOCTh
B3aMMOJICUCTBUS TaJOT€HOB C ankaHaMu. HaumOoisiee XapaKTepHblE peakIuu
ATWJICHOBBIX YTIJIEBOJAOPOJIOB - PEAKIUH AJIEKTPOPUIBHOIO MPUCOEAUHEHUS:
raJIOTEHUPOBAHKE, MTPUCOEANHEHNE TaJIOT€HOBOAOPOIOB, IPUCOECIUHEHUE CEPHOMU
KHUCIIOTBI, ruaparauus. Mexanusm peakuuii. KapOokaTHOH - IpOMEKyTOYHas
YacTUIa dJEKTPOPUIHLHOTO TpUCOeNUHECHMs. [lepBUYHBIA, BTOPUYHBIN U
TPETUYHBIA KapOOKaTHOH, pa3HWIla B yCTOWYMBOCTHU. [IpaBmiio MapkoBHUKOBA.
PanukanbHOE IpUCOETMHEHUE TAIIOT€HOBOJOPOAOB B IPUCYTCTBUU IIEPOKCUIOB (HE
1o npaBuity MapkoBHUKOBA). OCOOEHHOCTH 3JIEKTPOPHUILHOTO MPUCOCTUHEHUS K
CUCTEMAaM C COTPSHKEHHBIMU IBOWHBIMU CBsI3siMH. Hanbomee xapakTepHbie peaKkiinu
3amenieHus (paauKaibHOro) JJIsl YIIEBOJOPOJOB, COJIEPHKAIIUX LIUKIIbI C MATHIO U
Oonee aroMaMu YrieBOAOPOJA: TaJOT€HUPOBAHUWE, HUTpOBaHUE. Peakiuu
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AMEKTPOPUILHOTO MPUCOSAMHEHHS: TAIOTCHUPOBAHNE, PUCOSTMHEHHE BOIOPO/IA,
raJIoreHOBOJIOPOOB, THapaTanusa. Peakuuu mnonumepuszanuu (oOpa3oBaHue
OeH30J1a, BUHUJAlLETUIICHA). Peakiuu 3amenieHus, KUCIOTHBIA XapakTep aroma
BOJZIOPOJIAa Y SP-TUOPUAN30BAHHOTO aTOMa yIiepoia

Tema 22. OcnogHule peakyuu 31eKMpoPUIbHO20 3AMeUjeHUs 8 APEHAX.

Teopuss  (24.). Peakuum 31eKTpoPUIBHOIO  3aMellleHUs  (HUTPOBAHUE,
Cynb(HupoBaHUe, TaJOTEHUPOBAHUE, ATKUIMPOBAHUE - C TaJOTEHOTPOU3BOIHBIMU
QJIKAHOB, C AJIKEHAMH; alWiupoBaHue). Peakuuu npucoenuHeHus (Boaopona,
raJIoreHoB). MexaHu3M peakluu IEKTPOPHILHOTO 3aMEIICHHUS.

Tema 23. Ilonyuenue paznuuublXx KIACCO8 KUCIOPOOOCOOEPHCAUUX COCOUHEHUL

(cnupmul, hernonnvl, anvoezudvl, KapOOHOBbIE KUCIOMbL)

Teopus (24.). [lonydyenue cnupTOB: THApATAIUS ATKEHOB, OPOXKEHHE YIIIEBOJIOB,
BOCCTAHOBJICHUE QJIBJIETUJIOB U KETOHOB, THUAPOJIA3 T[alOr€HONPOU3BOIAHBIX,
THIPOJIU3 CIIOKHBIX 3GUPOB, moiydeHue u3 okcuna yriaepoga(ll) m Bomopona.
[TonyuyeHne anbAETHIOB U KETOHOB: OKHCIICHHE CIIMPTOB, TUApAaTalUs AJIKUHOB,
pa3oKEHHE COJEH OpPraHUYECKUX KHUCIOT, OKHCICHUE aJIKaHOB, OKHCIICHHE
THWIIeHA (MOJIy4eHHE dTaHalsl), alljupoBaHue apeHoB. [lomydeHue xapOOHOBBIX
KHCJIOT: OKHCIICHHE AJIKaHOB, AJIKEHOB, aPOMATHUYECKUX YTJIEBOJOPOJIOB, CIIUPTOB,
aJbJACTUIOB U KETOHOB; TUIPOJIU3 TPUTATOTEHOPOU3BOIHBIX; THAPOIIU3 CIOKHBIX
3(UpoB; 1eKapOOKCUIMPOBAHUE IBYXOCHOBHBIX KHUCIIOT.

['eHeTnyeckasi CBsI3b KapOOHOBBIX KHCJIOT C JAPYTMMH KJacCaMH OPraHUYECKHUX
coenuHeHui. [IpumeHenne kapOOHOBBIX KUCIIOT.

Tema 24. OcnosHvle peakyuu HYKI€0QUIbHO20 3amewjenus U HYK1eoQUIbHO2O0
NPUCOEOUHEHUS] 8 CHUPMAX U KAPOOHUILHBIX COCOUHEHUSX

Teopusi (24.). Peakuuu, mpotekaromue ¢ paspbiBom cBsizu OH: obOpasoBanue
QJIKOTOJISITOB METAJJIOB (KUCJIOTHBIE CBOMCTBA), 0Opa3oBaHUE CIOXKHBIX 3()UPOB,
oOpa3oBaHuUe TMoTyaleTajaeii u areTajieu.

Peakuun, npotekaroue ¢ paspbiBoMm cBsizsu COH: 3amelieHne rugpOKCUIIBHON
Ipynmnel  Ha TajoreH, JeTWjapaTanus BHYTPUMOJICKYJsipHas (oOpa3oBaHue
HEMpENCNbHbIX COCIMHEHUM) U MEXMOJeKyJsipHas (oOpa3oBaHHE TMPOCTHIX
a¢upoB). MexaHuU3M peaklUu HYKICOPUIHHOTO 3aMelIeHUs. XUMUUYECKUE
CBOMCTBA aJIbJIETU/IOB U KETOHOB: PEAKIIMU OKUCJICHUS U BOCCTAHOBJICHUSI, PEAKIIUU
NPUCOECIUHEHUS  CIUPTOB  (0Opa3oBaHMe  aleTajed), rajloreHupOBaHHE
(oOpa3oBaHue rajoreH3aMeleHHOro aJibJIeTH/1a), B3auMOJeHCTBHE C ()eHOIaMHU.
Tema 25. OcnogHble peakyuu HYKIEOQDUIbHO2O 3aMeujeHus 6 KaApOOHOBbIX
KUCTOMAX U UX NPOU3BOOHBIX

Teopusi (24.). KapOokcuibHasi rpynmna, €€ cTpoeHue. BzanmHoe BiusiHUE
KapOOKCUIIBHOW TPYNIBI M YIIEBOJOPOJAHOTO paauKaia. XUMUYECKHUE CBOMCTBA
KapOOHOBBIX KHCJIOT H WX Tpou3BOAHBIX. CBOWCTBa, 0OYCIOBIICHHbBIE
KapOOKCUIILHOM TPYIION: AIEKTPOIUTHYECKAsT AUCCOIMAIINS, B3aUMOJCHCTBUE C
MeTaJUlaMH, OCHOBHBIMH W aM(OTEPHBIMH OKCHIAMH, OCHOBAaHUSMH, COJISIMHU,
oOpa3oBaHHE aHTUIPUJIOB, B3AaMMOJICUCTBHE CO CIUpTamMu, ammMuakoM. CBOCTBa,
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OOyCJIOBJIEHHBIE  YTJEBOJAOPOIHBIM  PAJAMKAJIOM:  pPEAKIUU  3aMEIICHUS,
MIPUCOEANHEHUS.

Tema 26. Kauecmeennvie peakyuu 6 opeanuieckou xumuu. IIpupooHvle ucmounuxu
VB u ux nepepabomka. BvicokomonekynapHvle coeOuHeHuUs

Teopusi (24.) [IpupogHble HMCTOUYHHUKHU YTIEBOJOPOAOB: HEe(DTh, MPUPOAHBIA H
NoNyTHBIN HeTsAHOM ra3sl, yrojb. HedThb, cocTaB u cBoiicTBa. Ilepepaborka HedTH:
neperoHka HepTH, TePMUYECKUNA U KATATUTUYECKUA KPEKUHT .

Tema 27. Pybeorcnviti koumponsb Ned. «Yene6000poowvt u xuciopoodocodepicawjue
coeounenusy (24.)

Pa3znen 4. buosiornuecku BaKHbIe OPraHMYeCcKHe coeIMHEHM s
Tema 28. buonocuuecku 6adzxcHvle Opeanuyeckue CoOeOUHeHUs: aMUHbL
AMUHOKUCTIOMbL
Teopus (24.). AmMunsl. CTpoeHHe aMUHOB. AMUHOTpYyIa. XUMAYECKHE CBOMCTBA
aMUHOB: B3aMMOJICHCTBHE C BOJIOM W KHUCJIOTaMHd (OCHOBHOCTH aMHUHOB),
B3aUMOJCHUCTBUE C A30TUCTOU KUCIIOTOU, TOPEHUE.
AHWIVH, KaK IPEACTABUTENIb apOMAaTUYECKUX aMUHOB. AMUJbI KUCIOT. CTpoeHue
aMUJI0B KUCIIOT, UX aM(pOTEpHbIE CBOMCTBA. AMUJIBI YTOJIBHOM KcoThl. KapOamu,
ero corcrtBa. Ctpoenne ammHokucnoT. Homenkiarypa n nzomepus. XuMUYECKUE
CBOMCTBa aMUHOKHUCJIOT: PEAKIIMK, CBSI3aHHbBIE C HAJTMYMEM aMUHOTPYIIIIbI; PEAKIINH,
CBSI3aHHBIC C HAJMYMEeM KapOOKCWIbHON rpymmbl. OCOOEHHOCTH XHWMHYECKHX
CBOMCTB aMHUHOKHUCIIOT, OOYCIJIOBJICHHBbIE COYE€TaHUEM KapOOKCWJIbHOM U
amuHorpynmnsl. [lonstue o Oumnosmsipuom wuone. OOpa3zoBaHHWe IU-, TpPU- U
MOJIUIENTU/IOB.
Tema 29. Buonocuuecku ajcuvie opeanuieckue coeOuHeHus: TUnuobl, y21eso0bl,
HYKJIeUHOBble KUCIOMbl
Teopus (24.). Knaccudukarus yrieBonoB. CtpoeHrne MoHocaxapuioB. OTKpBITbIE
U 1uKIndeckue Gopmbel MOHOCaxapuoB. DU3NUECKHE CBONCTBA U HAXOXKICHUE B
npupoae. OTaenbHbIE MPEACTABUTENM MOHOCAXapuJoB - TIIIOK03a, (PPyKTO3a,
pubo3a, ae3okcupubo3a. XUMHUYECKHE CBOWCTBA MoOHocaxapujoB. CBONCTBa,
00yCJIOBJIEHHBIE HATMYHEM THAPOKCUITBHBIX TPYT (B3aUMOICHCTBHE C METAJIJIAMH,
TUAPOKCUIAMU METAJUIOB, 00pa30BaHUE MPOCTBIX U CIIOXKHBIX d(UPOB, PEAKIIUU
OKHCIIEHUsI W  BoccTaHOBJeHHUs). (CBOMCTBa, OOYCIIOBIICHHbIC HAJIUYHEM
KapOOHUJILHOM TPyNIbl (peakiMu OKHUCJICHUS W BOCCTaHOBIIEHUs). bpoxeHue
rekcos. [losyyeHue u mpuMeHeHue TeKCOo3.
Hucaxapuasl. Caxaposa u ¢ppykro3a. CtpoeHue Mojekysbl. Duznueckue CBOMCTBa
M HAaXOXJIEHHE B Ipupoje. XUMHUYECKHE CBOWCTBA: THUIPOJIU3; PEAKLUU,
0OyCJIOBJICHHBIE HaJIMYMEM THAPOKCWIbHBIX Tpymil. Ilomucaxapuasl. Kpaxmai.
Crpoenue kpaxmana. XUMHUYECKHE CBOMCTBAa Kpaxmaja: THIPOJIH3, PeaKuus C
HomoM, peakimu, 00yCIIOBICHHBIE HATMYUEM THAPOKCUIIBHBIX rpymi. [lemmtonosa.
CrpoeHue 1emiona03bl. XUMUYECKUE CBOMCTBA IEJUIIOJIO3BI: TUIPOJIN3; PEAKIUH,
00yCJIOBIIEHHBIE HAIMYUEM THAPOKCUIIBHBIX Tpyni. [IpuMmeHenune momaucaxapuaon
U UX TIPOU3BOJIHBIX.
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XKupsl B mpuposie, Ux cTpoeHue, (Hpu3nueckue CBOMCTBa. XUMHUECKHUE CBOWCTBA:
TMIPOJIN3 KUPOB B KHCIOM M WICIOYHOW cpefax, TUAPOreHU3alus KHUPOB.
[Ipumenenue xupoB. [IoHATHE O CHHTETHYECKUX MOIOIIUX CPEACTBAX.

[Iupuavs, TUPPOJI, TUPUMUINH, ITyPHH.

IlypuHOBBIE U NMUPUMHMIMHOBBIE OCHOBAHUS, BXOZSAIIME B COCTAaB HYKJIEHMHOBBIX
KUCTIOT (ypauui, TAMUH, IUTO3MH, aJIcHUH, T'yaHuH). COCcTaB HyKJIEMHOBBIX KHCIIOT.
Pu6o3a u ne3okcupubosa. Hykneosuasl u Hykneotuasl. CTpoeHHE HYKIEHMHOBBIX
KUCJOT. [IpMHIMI KOMIUIEMEHTAPHOCTH B NOCTPOCHMM ABOMHOM cnmpanu JJHK.
Ponp HyKIIEMHOBBIX KHUCIIOT B JKU3HEAEATEIIBHOCTH OPraHU3MOB.

Tema 30. Dkzamen (2u.)

3. q)OprI aTTeCTallii 1 OCHOYHBIC MaTEPHAJbI
HpnMep 3agaHui onpoca MMCbLMEHHOI'0 110 TEME «Peakuuu HOHHOTO o0MeHay
1. Hanwmmure YpaBHCHHA BO3MOKHBIX XHMHUUYCCKHX peaKHHﬁ, MMPOTCKAIOMIUX IIPHU IIOIMApHOM

CIIMBAaHUU PACTBOPOB I'MAPOKApOOHATa HATPHS, CEPHOM KUCIOTHI, THAPOKCHAA Oapus, Opomuaa
amMmoHusl. J1Jig 0IHOM U3 peaklnii HAMUIIUTE OJTHOE U COKPAIIEHHOE HOHHBIE YPABHEHHS.

2. V3 mpensioxkeHHOro MepeyvHsi BEHIeCTB: XJop, okcua cepbi(1V), 6poMOBOIOpOIHAS KUCIIOTA,
nepMaHraHat Kanus, ruapokcun sxenesa(ll), HUTpUT Kanbiys, BHIOCPUTE JIBAa DJICKTPOJIUTA,
MEXJy pacTBOPaMH KOTOPBIX MOJXKET MPOTEKATh PeaKiMs HOHHOIO oOMeHa 0e3 BHIMMBIX
MPU3HAKOB. 3aIHIIUTE MOJICKYJISIPHOE, TIOJTHOE ¥ COKPAIICHHOE HOHHBIC YPABHEHUS PEaKIIUU
C yJacTHEeM BBHIOPAHHBIX BEIICCTB.

IIpumep 3axanuii opoca MUCLMEHHOIO 10 TeMe
«TenoBbie 3P PeKTHI XUMUYECKHUX PeaKkuuiDy

1. 13 npeaioskeHHOro nepedns BLIOEPUTE BCE FETEPOreHHbIE PEAKIIUM:
1) aTepudukanys 3TaHONIa YKCYCHON KUCIOTOM
2) TUIpUPOBAHUE KHUPOB
3) OKHCTIEHUE YyrapHOTO ra3a KUCIOPOAOM
4) xnopupoBaHUE dTaHA
5) HeHTpanu3anus rMIpOKCUAa MarHusi CEpHOM KUCIOTOM
2. OxucieHne TUOKCHA Cepbl KUCIOPOIOM IIPOUCXOAUT B COOTBETCTBHH ¢ ypaBHeHHeM: 2S02(T)
+ O2(r) = 2S03(1) + 198 k. Onpenenure KOIMUECTBO TEIIOTHI B KJIK, BBIICTUBIIEHCS TPU
okucieHuu 268,8 11 (H.y.) IMOKCHA CePhl. 3aMHUIINUTE YUCTIO C TOYHOCTHIO JI0 LIETBIX.

4. OpraHnu3alnuoOHHO-TeIaroru4ecKne yCJa0BHUs peajn3aliu NporpaMmmbl
4.1. MaTtepuaJibHO-TeXHHYECKHE YCI0BHS Peain3auuu NpPorpaMmbl

OOyuaromuecs, B TEYEHHUE BCETO TMepHojia OOy4YeHUs, OOECIECYHBAIOTCS
JOCTYIIOM K JINYHOMY KaOWMHETy, B KOTOPOM pa3MeIIeHbl KOHTPOJIHHO-
W3MEpUTETbHBIE MaTEpHAalIbl, BUICO JIEKIIMH, TEKCTOBbIE Y4e€OHO-METOIUYCCKUE
MaTepHuabl.

[Tocne BHeceHUs, MaHHBIX OOYYAIOMIETOCS B CHUCTEMY JIUCTAHIIMOHHOTO
oOy4eHHsl, CIyIaTe b MOAydaeT HACHTU(PUKATOP - JIOTHH U TIapOJh, YTO MO3BOJISET
emy BxoauTh B cucremy JIOT u D0 mox coOCTBEHHBIMU UIACHTU(GUKAIIMOHHBIMU
JIAaHHBIMH, 3TO 00ECIICUNBACT:

- BO3MOXKHOCTb BX0/1a, 00y4aroIerocs u3 00l TOUKH, B KOTOPOH UMEETCs
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JOCTYT K UHPOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOHN ceTu «HTepHeTY,

- OZJTHOBPEMEHHBIN JocTyn oOy4aromnuxcs mno [Iporpamme;
- Joctyn K yudeOHOMYy coxaepxkaHuio [IporpaMmbl H  3JIEKTPOHHBIM

o0pa3oBaTeIbHBIM PECypcaM B COOTBETCTBUH € (POpMOI 00yUueHus.

4.2. YuyeOHO-MeTOAN4YEeCKOe U HH(POpMALIMOHHOE o0eclieYeHue MPOrpaMMbl

10.

11.

12,

Pexomenayemas jiureparypa

100 GayuioB MO XMMUU: MOJHBIM Kypc IJIsi MOCTYHAIOIIUX B BY3bl: yueOHOE
nocobue / U. 0. benasun, E. A. becosa, H. A. Kanamaukosa [u ap.]. — 5-¢
u3., 31. — MockBa: Jlabopatopus 3uanuii, 2022. — 482 c.

benasun, M. FO. 100 0amioB no XMMHH: y4UMCS PEIIATh 3aJ4a4n: OT MPOCTBIX
JI0 CaMbIX CIIOKHBIX: yaeOHoe mocoowue / U. FO. benasun, B. I1. Cepreesa; mox
pea. B. B. Herpebeukoro. — 311. u3a. — Mocksa: Jlabopatopust 3Hanuid, 2022. —
259 c.

[Tototnsa, E. M. Oprannyeckas xumusa: 10—11 kmacc: yuebHoe mocobue /
E. M. [Tototns. — Mocksa: Pycckoe cnoBo — yuebnuk, 2012. — 273 c.
Axpomymikuaa, M. M. 3aganus 08 XUMUYECKUX OJIMMIHNAA: y4eOHO-
Meroaunueckoe mnocodue / M. M. Axpomymikuna, T. H. BanyeBa. — MockBa;
bepnun: upekr-Menua, 2019. — 58 c.

brnoxun, Y. B. Opranndeckas xumusi: ynpaxuenus u 3anaqyu / Y. B. bnoxus,
H. W. bioxuna. — Mocksa; bepnun: upekr-Meaua, 2020. — 180 c.
XUMUYECKHE 3a/1auu JIs TF0003HATENIbHBIX: COOPHUK XUMUYECKUX 3aJJaHUN U
3amau / A. JI. Koros, A.H. IIpomnenos, E.B. Anexcanaposa [u ap.]. —
Mocksa: [{upexr-Menua, 2022. — 204 c.

AmukOeposa JI. FO., Jlugun P. A., Monouko B. A., Jlorunosa I'. I1. [Ipaktukym
no ob6uieit u Heoprannyeckor xumun. — M.: BJIAJZIOC, 2004. — 320 c.
bnoxuna, H. 1. Heoprannyeckass XuMusi B LIENOYKAaX MPEBPALICHH, 3aa4ax
n Tectax: yueOHoe mocobue / H. WM. bmoxuna, W. B. bioxun. — Mocksa;
bepnun: {upekr-Menua, 2020. — 112 c.

Ho6potun, J[. FO. XuMus: 0CHOBHOW rocy1apCTBEHHBIN dKk3ameH. ['oToBUMCS
K HWTOroBOW arrectanuu: yueOHoe mocobue / JI. FO. loO6portus,
I'. H. MonyanoBa. — Mocksa: MaTtennekt-I{entp, 2023. — 207 c.

[Nabpuensn, O. C. Xumus: 11 kmacc: yrinyOn€éHHBIM YpPOBEHb: YYEOHHK /
O. C.T'abpuensa, U.T. Octpoymos, C. A. CmankoB. — 2-¢ u31., CTep. —
Mockaga: [IpocBemenue, 2022. — 435 c.

Xumusi: 11 kmacc: yrnyOnéuueii ypoBeHb: yueOHuk / B. B. Epemun,
H. E. Ky3pmenko, A. A. [Ipo3nos, B. B. JIynun: nox pea. B. B. JIlynuna. — 10-
e usa., crep. — Mocksa: [Ipocsemenne, 2023. — 481 c.

XUMMUA: CrpaBoyHUK Uil CTAPLIEKIIACCHUKOB UM IOCTYNAKOIIUMX B
BY3bl. [IOJHBIIT  Kypc TIOATOTOBKM K BBITYCKHBIM M BCTYIHTEIBHBIM
sk3ameHaM. ABT. P.AJlugun, JLIO.AmuxGepoa.- M.: ACT-IIPECC
[ITKOJIA, 2002. - 512 c.
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13.

14.

15.

16.

OO1as 1 HeOpraHuveckas XMMHsI B BOIIpocax: yueOHoe mocolue st By30B /
P. A. Jlugun, JI. FO. Anux6eposa, I'. I1. Jlorunona. - M.: [Ipoda, 2004. - 304
C.
[Ty3zakoB, C. A. Xumusa: 11 kmacc: ydyeOHUK st oOmieoOpa3oBaTebHbBIX
opranuzauuii, yrayoneHusiii ypoeHb / C. A.Ily3akoB, H. B. Mamnuna,
B. A. Ilonkos. — 4-¢ u3g., crep. — Mocksa: IIpocsemenue, 2022. — 322 c.
Jluaun P.A., AnukOepona JI.FO. 3agaun, BOmpockl U yIpaXHEHUS 110 XUMUU:
8-11 xi.: [Tocobue must ygammxcs 001Meo0pa3oBaTENbHBIX YIPESKICHUNA. M. :
[Ipocsemenne, 2002. — 189 c.
Cautanbko WM.B., Kucun B.B., Uypano C.C. CranaapTHblE aJrOpPUTMBI
pelleHus] HeCTaHAAPTHBIX XUMUYECKUX 3a/ad. — M., Xumudeckuil ¢pakyibTeT
MI'Y um. M.B.JlomonocoBa; — M., Beictmii xumnuyeckuid koyuieax PAH; —
M., U3narenscTBO (hnznkomareMatudeckoii aurepatypsl 2012. - 253c.
Ilepeyens WHPOPMALUOHHBIX TEXHOJOIUWH, HCHOJb3yeMbIX MNP

OCyIlleCTBJIEHUH 00Pa30BaTEILHOTO MpoLecca Mo mporpamMme 00y4eHHst

1.
2.

ABTOMAaTU3UpPOBAHHASI 00Opa30BaTEIbHAS Cpe/la YHUBEPCUTETA.
bainmbHO-pedTHHTOBas cucrema KOHTPOJIS KauecTBa OCBOEHUS
o0pa3oBaTeNbHON TPOrpaMMbl B aBTOMAaTHU3MPOBAHHON 00pa3oBaTebHOMN
cUCTeEME Y HUBEPCUTETA.
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