OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXEHUE BBICIIIEI'O OBPA3OBAHUA
POCCHUMCKNHN HAIIMOHAJIbHBIN UCCJIEJOBATEJIbBCKUIA
MEJUIIMHCKA YHUBEPCUTET
umenu H.WM. IIuporosa
MunucrepcrBa 3apaBooxpaHenusi Poccuniickoit @enepanun

YTBEPXIAIO

HavansHuk Ynpasnenus

1o paboTe ¢ abUTypHEeHTaAMHU
PHUMY um. H.U. [Tuporosa

A.A. BakeeBa

COI''TACOBAHO
Hayunslii pyKoBOIUTEb Y HUBEPCUTETCKOU
kol Xum*buo*Imoc, nupexkrop MHCcTHTYTA

dbapmanuu U MEIUIIMHCKONH XUMHH, I.X.H.,
npodeccop PAH

B.B. Herpe6euxwuii

Pabouyasi nporpaMma J0NOJTHUTEJIBLHOI0 00pPa30BaHUsA 110 XUMHU
«YuuBepcurerckas mkojaa XUM*BUO*IIJIIFOC»

s ydamumxes 11 ximaccos

C 3JIEMEHTaMH NMPOPOPUEHTALUN

Ha 2024 — 2025 yu4. rox

OE[IEPAIIbHOE FOCYIAPCTBEHHOE
ABTOHOMHOE OBPA30BATE/IbHOE
YYPEXIEHWE BbICLUErO OBPA30BAHMA
"POCCUCKNN HAUMOHATbHbI
NCCNEAOBATENbCKIM MEAULIMHCKIIA
YHVBEPCUTET VIMEHY H.W. MPOTOBA"
MWHUCTEPCTBA 3PABOOXPAHEHMSA
POCCUIICKO OENEPALIMN

MoanucaHo unMdpPOBOI NOANUCHIO:
OEAEPAJIbHOE TOCYJAPCTBEHHOE
ABTOHOMHOE O5PA30BATEJSIbHOE
YYPEXAEHME BbICLLETO O6PA30BAHUA
"POCCUNCKNA HALIMOHATbHbIV
VCCNELOBATENBCKNA MEANLIMHCKIR
YHWUBEPCUTET UMEHW H.W. NMAPOTOBA"
MWHWUCTEPCTBA 3[IPABOOXPAHEHWA
POCCUINCKOW OEAEPALINN

CocraBurenu:

bemxasun N.10.

Cepreesa B.II.

byueeBa A.A.

Mocksa 2024

[Ipodeccop kadeapbr xumun
WuctutyTta Gpapmanuu u
MEIUIIUMHCKON XUMUHU
3aBeyrouil yueOHO yacTbio 1o
XUMHH Y HUBEPCUTETCKON IIKOJIBI
«Xum*buo*Iirocy, crapumii
npenojaBaTesb Kadeapbl XUMUU
WuctutyTta Gpapmanuu u
MEIUIIUHCKON XUMUU
3aBeyronuii yueOHoi yacTbio
Kadenpsl XMMHUH, CTapLINI
npernoJiaBaTesb Kageapbl XUMUH
WuctutyTa dpapmanuu u
MEAULIMHCKOW XUMHH
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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 Pa3padOTKH 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 ®enepanuu» 1[0 BOMNpPOcaM BOCIUTAHUS
oOy4aroruxcs») (nanee — 273-03);

2. Ilpuka3z Munuctepctpa [Ipocsemienns Poccuiickoit @eneparuu ot 30.09.2020
r. Ne 533 «O BHeCEHMM U3MEHEHNH B IOPSIOK OPTAHU3ALMH U OCYILECTBICHUS
oOpazoBaTeabHON NEeATEeIbHOCTU 1o
JIOTIOJITHUTENILHBIM O0IIe00pa30BaTEIbHBIM ~ MpOorpaMMamM,  YTBEPKIEHHBIN
npukazoM MunucrtepctBa IIpocBemenuss Poccuiickoin ®Pepepamuun ot 9
HOs10ps 2018 r. Ne 196y»;

3. IIpuka3z Munucrepctpa [Ipocsemenns Poccuiickoit @eaeparuu ot 09.11.2018
r. No 196 «OO0 yTBepkJACHHH TOpSAJKAa OpPraHWU3alUU M OCYIIECTBICHUS
o0Opa3oBaTeNbHOM NEeATEIbHOCTU o JOTIOJIHUTEIIbHBIM
o011e00pa3oBaTeNbHBIM IPOrpaMMamy;

4. TlocranoBinenue [7MaBHOTO  TOCYAapCTBEHHOTO  CAHUTApHOTO  Bpaya
Poccutiickoit @eaepanuu ot 28 centsops 2020 r. Ne 28 «OO6 yTBepx)aecHUU
canutapubix npaBun CII 2.4.3648-20 «CaHuTapHO-30UAEMUOIOTHYECKUE
TpeOOBaHMUSI K OpraHU3alysIM BOCIHUTaHUS ¢ OOY4YeHHUs, OTAbIXa U
O3JI0POBJIEHUS IETEN U MOJIOAEKNY,;

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

6. Ilpuxa3 /lemapramenta oOpa3zoBanus ropoga Mocksbel Ne 922 ot 17.12.2014
r. «O Mepax 1O pPa3BUTHUIO OTOJHUTEIHHOTO O0Opa3oBaHHs neTel» (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.
Lenu ocBoeHusi mporpaMmmbl: GOPMHUPOBAHNE CHCTEMBI XUMUYIECKIX 3HAHUHA KaK
KOMIIOHEHTa €CTECTBEHHOHAYYHOU KapTHHBI MHUpA, KaK OCHOBBI JJIsI TIOHUMaHUS
XUMHUYECKON CTOPOHBI SIBJICHUW OKPYXKAIOIIETO MHpa, OCBOSHHUE S3bIKa HAYKH;
NpUOOIICHUE  OOydYaromuXxcsi K  CaMOCTOSITEIbHOM  TO3HABAaTEIIbHOM U
UCCIIEIOBATENIbCKOM  ACSITENbHOCTH, K  HAyYHbIM  METOAAaM  TIO3HAHWA,
(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  YCIEIIHBIX  JIMYHOCTEM,
(GOpMUPOBAHHIO Yy  ydalUXcd KOMMYHHUKAaTHUBHOW  KOMIIETEHTHOCTH,
XUMHUYECKON TPaMOTHOCTM M OTBETCTBEHHOI'O OTHOLIEHHUS K OKpYKarolen
cpeze.

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

dopMa M PpeKUM 3aHATHI: TPYNIOBBIE 3aHATHI, | pa3 B Hememo no 3

aKaIEeMUYECKUX Yaca, JONOJHHUTENBHO IPEAYCMOTPEH MpakTUKyM «/HTEHCHB

EI'D» B KkoHIlEe Kypca oOy4eHUs B T€UEHUM 5 HeAenb - 1 pa3 B HENENo mo 2

aKaJIeMUYECKHX Yaca.

Cpok peanu3zauuu nporpamMmmsbi: 1 romu.

Ilnanupyembie pe3yJibTAThI

VYyamuecs B pe3yJbTaTe OCBOCHHUS MPOrPaMMBbl JOJIKHBI 3HATh:

®  pOJIb XMMHUH 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, MOJISIpPHAs Macca, MOJISIpHBIA 00bEeM, BEIIECTBa
MOJIEKYJISIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHMS, DJIEKTPOJUTHYECKAs
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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 XHUMHUU: CTPOCHHUS aToMa, XUMHUYECKOH CBS3H,
ANEKTPOJIMTUIECKON JUCCOIUALINY, KUCTIOT U OCHOBaHUM;

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

yanIHCC}I B PC3YJIbTATC OCBOCHUA IIPOTPAMMBI JOJIKHBI YMCTh!:

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 PC3YyJIbTATC OCBOCHUA ITPOTPpaMMBbI NOJIKHBI BJIAACTD:

METOJIaMHU U3MEPEHHS] MaCChl TBEPJIOTO BEIIECTBA C TOMOIIBIO 3JIEKTPOHHBIX
BECOB, 00BEMA pacTBOPaA C TOMOIIBIO MEPHOM MOCY/IbI, JIOTHOCTH PacTBOpa €
IIOMOILIA APEOMETPA;

METOJJaMU IIPUTOTOBJICHUS PAaCTBOPOB C 3aJaHHOM MAacCOBOW JIOJIEU
PacCTBOPEHHOTO BEILECTBA;

HABbIKAMHU TMPOBEACHUS HKCIEPUMEHTOB, CBA3aHHBIX C PACTBOPEHUEM,
GbuIbTpOBaHWEM, BBIIAPUBAHUEM BEIIECTB, MPOMBIBAHUEM U CYIIKOU
OCaJKOB;

HABBIKAMH pEIICHUST KOMOWHUPOBAHHBIX 3aJ]lay, BKIIOYAIOIIMX 3JIEMEHTHI
TUMOBBIX PACUYETHBIX 33/1a4 HA PACTBOPHI;

HaBbIKAMU TPOBOJAUTH PEAKIWU, AEMOHCTPUPYIOUIME TE€HETHUUYECKUE CBA3U
MEXK1Y KJIaCCAMU HEOPraHMYECKUX BEIIECTB U UX XMMUYECKUE CBOMCTBA.



2. CopepxxaHue NporpaMmbl

2.1. Temaruuyeckuii IJIaH NPOTrPaMMbI

Ne | HaummenoBaHue paszena, TEMbI KommuectBo yacos DOopMBbI KOHTPOJISI
/1
BCETO \ TEOPHS \ MpaKTHKa
Pa3nen 1. Ctpoenue BemecrBa
1 Crpoenue aToma. 3 3 0 AKTUBHOCTH
[lepuoauueckuii 3aKOH U Tect
IIepunonnueckas cucrema
snemenToB 1. . Menpneneena.
OcHOBHBIE 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB aTOMOB U
HUX COeOUHEHUN
2 Buael XuMHA4EeCKO CBS3U. 3 3 0 AKTUBHOCTH
Teopust BAICHTHBIX CXEM H Tect
MOJICKYJISIPHBIX OpOUTAalIeH.
Pazauune moHATHN BaJICHTHOCTH
U CTEIIEHb OKUCICHHUS
Pa3nen 2. 3aKkOHOMEPHOCTH NPOTEKAHMUS PeaKIUl
3 Knaccudukanus XuMuaeckux 3 3 0 AKTUBHOCTH
pEaKUHil B HEOPTAHUYECKOW U Tecr
OpPraHUYECKON XMMUH.
DHepreTuka XUMHUYECKHUX
peakuuii
4 XuMnyeckas KHHETHKA. 3 3 0 AKTHBHOCTE
XUMUYECKOE paBHOBECHE Omnpoc
MUCHMEHHBIN
5 Py6eosicnviii konmpons Nel. 3 2 1 Onpoc
«DHepeemuxa Xumuieckux KOMOUHUPOBAHHDIL
peakyuil. Xumuueckoe IIpakmukym
pasHogecuey
6 OCHOBHBIE KJIACCHI 3 3 0 AKTHBHOCTH
HEOPTraHUYECKUX COETMHEHUI. Tect
Hx cBoiicTBa U B3aUMOCBSI3b
7 OCHOBHBIC KIIACCHI 3 0 3 AKTHBHOCTB
HEOPTraHWYECKUX COCTMHECHHI. Ormpoc
3aBUCUMOCTD X0/1a PEAKLIUU OT MHUChbMEHHBIN
TOPSIIKA CIIMBAHUS,
TEPMUYECKOE PA3I0KEHUE
COeTUHEHNN
8 JlucniepcHble CUCTEMBI, 3 2 1 AKTHBHOCTb
kinaccudukanmsi. OCHOBHbBIC Tect
pacyeTsl 1o pacTBOpam
9 | TlpoTonuTHYECKHE PAaBHOBECHS 3 3 0 AKTHUBHOCTH
B Pa3IMYHBIX THMAX Ormpoc
anekTponutoB. Pacuer pH. MHCbMEHHBIN

Peaxkiun nonsoro oOmeHa




10 Pyb6escnuiii koumpons No2. 3 2 1 Onpoc
«Pacmeopur. KOMOUHUPOBAHHDILL
Ilpomonumuueckue Ilpakxmukym
pasHogecus
11 Pemenue nornueckux u 3 0 3 AKTHUBHOCTb
pacUeTHBIX 33724 PA3IUYHOTO
YPOBHSL CIIOKHOCTH 11O
M3YYCHHBIM TeMaM
12 | Ilpomesicymounas ammecmayus 3 3 0 Tecm
8 ¢hopme sx3ameHa Onpoc
NUCbMEHHDBLLUL
Pa3nen 3. Xumus 3j1eMeHTOB
13 Meramnsl. [Tonydyenue. 3 3 0 AKTHUBHOCTb
XUMHUYECKUE CBOMCTBA Tecr
METAJIJIOB Pa3INYHbIX CEMEICTB:
s, p, d
14 | DaexTpoaHbIe TOTCHIMAIIBI. Psij 3 3 0 AKTUBHOCTH
AKTUBHOCTH H €r0 IPHUMCHCHUE. Omnpoc
DIEKTPOIN3 MUChMEHHBIN
15 Hewmeramnsl. [Tonyuenue. 3 3 0 AKTUBHOCTH
XUMHYECKUE CBOMCTBA Tect
HEMETAJIJIOB Pa3JINIHBIX
MOJrPyMI
16 OKucnuTenbHO- 3 3 0 AKTUBHOCTb
BOCCTAHOBUTEILHBIE Ormpoc
MOTEHIIUAJBl U peaKluu MUChMEHHBIN
17 Py6eoicnviii konmpons Ne3. 3 2 1 Onpoc
«Memannvi. Hememannory KOMOUHUPOBAHHDIL
IIpakmukym

Paznen 4. Knaccupukanusi ¥ HOMEHKJIaTypa
MeXaHU3Mbl IPOTEK

OpraHuYecKnx coefuHeHnii. OCHOBHbIE
aHMs peakuui

18 @OYHKIMOHAIBHBIE TPYIIIBI. 3 3 0 AKTHBHOCTB
Krnaccudukanmst oprannueckux Tect
coennHeHuil. Homenknarypa
OPraHNUYeCKUX COCTUHECHUH.
Bunst uzomepun. OcHOBHBIE
MEXAaHU3MbI peaKIui
19 | INony4yeHue pa3aIMUHBIX KJIACCOB 3 3 0 AKTHBHOCTB
YIJIIEBOJAOPOJIOB Tect
20 OcHOBHBIE peakIIMH 3 3 0 AKTHBHOCTB
panuKaIbHOTO 3aMEIICHUS U Tecr
3NIEKTPOUIBHOTO
NIPUCOCTMHEHNS B alTKaHaXx,
[UKJIOAJIKaHAaX, aIKeHaX,
QIKWHAX 1 JIEHaX
21 OcHOBHBIE peakIIMK 3 3 0 AKTHBHOCTb
ANEKTPO(UIBHOTO 3aMEIICHUS B Omnpoc
apeHax MUCHbMEHHBIN
22 | TlomyuyeHue pa3IMYHbIX KIaCCOB 3 3 0 AKTHBHOCTb
KUCIIOPOAOCOAEPHKAIIIX Tect




COCTMHEHUH (CTTUPTHI, PEHOJIBI,
QJIbJICTH]IbI, KAPOOHOBKIC
KHUCJIOTHI)

23

OcHOBHBIE peakLuu
HYKJICO(QHUIHHOTO 3aMEIICHUS 1
HYKJICO(UITHHOTO
NPUCOENHEHNUS B CIUPTAX U
KapOOHMJIBHBIX COSAMHEHUSIX

0 AKTUBHOCTH
Tect

24

OCHOBHBIE peaKIiu
HYKJICO(UIHHOTO 3aMEIICHUS B
KapOOHOBBIX KHCIOTaX U MX
IPOU3BOJIHBIX

0 AKTUBHOCTH
Ormpoc
UCbMEHHEBIN

25

Pyb6eoicnuiii koumpons Nod.
«Yeneso0opooul u
KUC10pooocooepaicaujue
COeOUHeHUs»

0 Onpoc
KOMOUHUPOBAHHBLU

Paznen 5. buosornyecku BaskHbie OPraHuy

CCKHEC COCIMHCHUA

26

buonornuecku BaxHble
OpPraHMYEeCKUE COCTUHEHUS:
aMHHBI, aMUHOKHCIIOTHI

3

3

0 AKTUBHOCTH
Tect

27

buonornuecku BaxkHbIC
OpTraHU4Y€CKUC COCANHCHU A
JIMNIUABI, YIII€BOIbI,
HYKJICMHOBBIC KHUCJIOTHI

0 AKTUBHOCTH
Tect

28

Pemenune mormueckux u
pacYeTHBIX 33J1a4 Pa3IMYHOTO
YPOBHSI CJIO)KHOCTH T10
W3yYEHHBIM TEMaM

3 AKTUBHOCTH
Ompoc
HOUCHMEHHBIN

29

KauecTBeHHBIE peakiUy B
OpPraHUYECKON XUMUHU.
[Tpupoanbie uctouHuku YB n
uX nepepadoTka.
BricokoMounekyIsipHbIe
COEJIMHEHUS

0 AKTUBHOCTH

Paszgea 6. Uutencus EI'D

30

Tpenunr EI'D. Ctpoenue
BEIIECTBA.
Paz6op 3ananuit u3z EI'D Nel-4

2

0

2 AKTHBHOCTBE

31

Tpenunr EI'D. 3akonomepHOCTH
npoTekanus peakuuit. Pazoop
3amannii u3 EI'D Nel7-23,29,30

2 AKTHBHOCTBH

32

Tpenunr EI'D. Xumus
aneMeHToB. Pa3bop 3aganuii u3
EI'D No5-9, 24, 25, 31

2 AKTHUBHOCTE

33

Tpenunr EI'D. Oprannueckas
xumus. Pa3z6op 3aganuit u3z EI'D
Nel0-16, 32, 33

2 AKTHUBHOCTBH

34

Tpenunr EI'D. Pemenne
pacyeTHbIX 3a7a4y 0a30BOro U
MTOBBIIIEHHOT'O YPOBHSI

2 AKTHUBHOCTBH




cioxxnoctu. Paz6op 3aganuit
Ne26-28, 34
35 | Hroromas arrecranus B popme 3 3 0 Tect
JK3aMeHa Ormpoc
MUCbMEHHBIN
Uroro 100 77 23

2.2. Coaep:xaHue TeMaTH4€CKOI0 MJIAHA MPOrPaMMBbI

Paznen 1. CTtpoenne BemecTBa

Tema 1. Cmpoenue amoma. llepuoouueckuti 3axon u Ilepuoouueckas cucmema
onemenmos /. U. Menoeneesa. OcrogHvle 3aKOHOMEPHOCU UBMEHEHUsI CBOUCME
amomos u ux coeouHeHuil
Teopus (34.). Ctpoenue atoma. Ctpoenue siapa. M3oTonbl. XUMHUUECKUNA 3JIEMEHT.
CocrosiHre 3JIEKTpOHOB B atome. CTpoeHHEe HSJIEKTPOHHBIX 000JIOYEK aTOMOB
AJIEMEHTOB: S-, p-. OCOOEHHOCTH CTPOCHHSI JJIEKTPOHHBIX O000JIOYEK aTOMOB
MEPEXO/IHBIX JJEMEHTOB. MeCTo »J3JIeMeHTa B TNEPUOJMYECKON CUCTEME W
AIEKTPOHHAsA CTPYKTypa atoMmoB. PannoaktuBHOCTH. [loHsITHE O mpeBpamnieHUn
XUMUYECKUX JJIEMEHTOB. lIpuMeHeHHe paguoakTUBHBIX U30TOINOB. (CBOMCTBA
XUMUYECKUX JIEMEHTOB U UX MIEPHOInUECKuE n3MeHeHUs1. COBpeMEHHas TPAaKTOBKa
MEpUOANYECKOr0 3akoHa. llepronnueckass cucrtemMa B CBETE€ CTPOEHUU aToOMa.
@u3nueckuii cMbIC HOMepa mepuoga W rpynmbl. CemeilcTBa 3J€MEHTOB (Ha
pUMeEpe MICTIOYHBIX METAJUIOB, TaJIOTEHOB, MHEPTHBIX Ta30H). XapaKTEepUCTHUKA
XUMUYECKUX CBOWMCTB 3JIEMEHTOB IJIaBHBIX MOJTPYII U NEPEXOJHBIX FJIEMEHTOB U
NEPUOANYHOCTh KX M3MEHEHUS B CBETE€ OJJICKTPOHHOTO CTPOCHHS aToMa.
OTHOCUTENBbHAST AJIEKTPOOTPUIIATEILHOCTh 3JIeMEHTOB. OO0IIas XapakTepucTHKa
3JIEMEHTA Ha OCHOBE €r0 MOJIOKEHUS U nepruoandeckont cucreme [[.1. Mennaeneena.
Hay4yHoe 3HaueHue nepruondecKoro 3aKoHa.
Tema 2. Buowvl xumuueckou cesasu. Teopus 6aneHmMHbIX cxeMm U MOJEK)IAPHbIX
opbumaneti. Paznuuue nousmuil 6aieHmHocms u cmenensb OKUCIEeHUs.
Teopuss (34.). BaneHTHOE COCTOSIHUE aTOMOB B CBETE€ TEOPUH SJIEKTPOHHOTO
CTpoeHUsl. BaeHTHBIE 3JIEKTPOHBI. XUMHUUYECKas CBsI3b aTOMOB. KOBasieHTHAs CBA3b
U MeXaHu3M ee oOpa3oBaHus. HemoussipHas W moJisipHasi KOBAJCHTHBIC CBSI3H.
CBolicTBa KOBAJIGHTHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYPHBIC ()OPMYIIbI BEIIECTB.
HNonnast cBsi3b W MexaHu3M ee oOpa3oBanus. Kartwonbl u aHuoHbl. CTEneHb
okucieHus. [Ipupoga XUMHUYECKON CBSI3W U €€ TUIbl. BIIMSHUE THIIAa XUMUYECKON
CBSI3M Ha CBOMCTBA XUMHUUYECKOTO COCIMHEHUA. KpHCTAIIMYEeCKOoe CTpOECHUE
BemiecTB. Kpucrajinueckue pemeTku: aToMHasi, MOHHAs, MOJIEKYJISipHAs — M UX
XapaKTePUCTUKH.

Pazgea 2. 3akoHOMEpPHOCTH NPOTEKAHUS PeaAKIUi
Tema 3. Knaccughuxayus xumuyeckux peakyutl 8 HeOp2aHu4ecKou U OpeanuyecKoul
Xumuu. IHepeemura Xumuueckux peakyuu
Teopus (3u.). Knaccudukarnuss XUMHUECKMX peakUUid B HEOPraHUYECKOW U
OPraHUYECKOM XMMHHM MO PA3IUYHBIM [PU3HAKAM: MO HM3MEHEHHUIO CTEIEHEH



OKHCIIEHUSI aTOMOB, TI0 YUCIIy U COCTaBY MCXOJIHBIX U 00OPa3yIOIIUXCs BEIIECTB, IO
THUITYy pa3pbiBa CBs3eH, N0 TerioBoMy 3 (PeKTy, 1o npu3HaKy 0OpaTUMOCTH.
DHepreTrkKa XUMHUYECKUX MpeBpaiieHuil. TermnoBon 3 (HeKT XuMUYECKON peakIuu.
Temora oOpa3oBaHuS W TEIJIOTa CropaHus. TepPMOXUMHUYECKUE YpaBHEHUS
peakuuii. TeroBbie 3((PEKTH MPU PACTBOPEHUU PA3IUYHBIX BEIIECTB B BOJE.
[Tonsitue 00 sHTaNbNMK. 3aKkoH ['ecca U ciaeCcTBUS U3 HETO.

Tema 4. Xumuueckasn Kunemuka. Xumuyeckoe pagHogecue

Teopus (34.). CkOpoCTh XMMHUYECKUX peakuuil. ['OMOreHHble U reTeporeHHbIe
peaxkuu. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEakiuu OT Pa3InYHbIX (PaKTOPOB.
3aKOH JEWCTBYIOIIMX MAacC. ODJEMEHTApHBIE M CIIOKHBIE pEeakuuu. MexaHu3m
peakuuu. [TonsiTue 00 sHepruu akThBanuu. Katanus u Kataam3aTopsl.
OO6paTUMOCTh XMMHMUYECKUX peakiuil._ Xumudeckoe paBHoBecue. KoHcTaHTa
paBHOBecua. CMelIeHHEe paBHOBECHS MOJ JEHCTBUEM pa3JIMYHBIX (DAKTOPOB.
[Tpunuun Jle-Ilaremnbe.

Tema 5. Pybeocuviii konmponv Nel. «DHepeemuxa Xumuueckux peaxyutl.
Xumuueckoe pasrogecue

IMpaktuka (14.). JlaboparopHas padora «Bnusaue pH Ha cABUT XHMMHYECKOTO
PABHOBECHSI.

Tema 6. OcHosuvie Knaccvl HeopeaHuueckux coedunenuti. Hx ceoticmea u
83AUMOCB513b

Teopus (34.). MexnynapoiHass HOMEHKJIATypa OKCUIOB. TprUBHaNIbHBIE HA3BAHUS
okcuaoB. Dusnyeckue u XapakTEpHbIE XUMUYECKHE CBOWCTBA OKCHJOB
(B3aMMOJENCTBUE C BOAOM, C KUCIOTAMH U OCHOBaHUSIMU, C APYTHUMH OKCHJIAMH).
[Tonyyenne okxcuaoB, kiaccuukauus. OCHOBHBbIE, KUCIOTHbIE U amM(pOTEpHbIE
okcuzpbl. Coneobpa3zyrouime U Hecoueoopa3yrone OKCHIbl. XUMUYECKUE CBOMCTBA
okcuaoB. CrocoOsl nonyyeHusi. OcHoBanusi. Knaccudukanus ocHOBaHUH: IEI04H
YU HEpacTBOPUMBIE OCHOBaHMsS. MeXayHapoJHas HOMEHKJIATypa OCHOBaHHU.
TpuBuanbHble Ha3BaHWsl ocHOBaHuM. [llenoun, ux cBoicTBa (B3aUMOACHCTBUE C
KUCJIOTHBIMM OKCHJIAaMH, KHCIOTaMH M COJSIMH) M CHOCOOBI MOJy4YEHUSI.
HepacTBopuMble OCHOBaHHS, MX CBOMCTBa (B3aMMOJICUCTBHE C KHUCJIOTaMU) U
criocoOwl nmonyudeHnus. AmboTtepHocTs. [loHsiTue 06 amboTepHbIX THAPOKCHAAX (Ha
IpUMepe THUIPOKCUAOB IMHKA M  QJIIOMUHUA). XUMHUYECKHE  CBOMCTBa
(B3auMoOJIEHiCTBME C KHCIOTaMHM U IIeJI04YaMH) U modydeHue. Jloka3aTenbCTBO
aM(OTEpHBIX CBOWCTB TMAPOKCHIA amoMuHUs. [loayyenue ruipokcuaa amOMUHHS
yTEM B3aUMOJEHCTBUS COJIEM aFOMHHHS CO LIEJI0YaMH, pacTBOPOM KapOoHaTa
HaTpusi. 3yuenue aMmpoTepHBIX CBOMCTB: B3aMMOJIEUCTBHE C U30BITKOM pacTBOpa
miesioyr ¢ o0pa3oBaHMEM KOMIUIEKCHOW coyid. B3aummonencTBue ¢ pacTBOPOM
KUCHOTHL. lIoHsATHE O TUAPOKCHMAAX — OCHOBAHMAX M KHCIOPOICOAEpKAIINX
kucinoTtax. Kucnotel. Knaccudukanus kucinor. MexyHapoaHass HOMEHKIaTypa U
TPUBUAJIbHBIE Ha3BaHUA KHUCIOT. DHU3NYECKME M XMMHYECKHE CBOMCTBA KHUCIOT
(B3aMMOJENCTBUE C METAJIIAMH, C OKCUIAMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHoctn MetaiuioB H.H. bekerosa. Ilomyuenue xucnor. Kucmorel B
IpUpPOAE, NPUMEHEHHE BaxkHEHIMX KucioT. Conu (CpelHue, KUCIbIE, OCHOBHBIE,
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JBOMHBIE). MexX1yHapoiHas HOMEHKJIATypa cojiel. TpuBHaabHble Ha3BaHUS COJIEH.
@uU3NYECKUE U XAPAKTEPHBIE XUMUYECKUE CBOMCTBA HA MPUMEPE CPEIHUX COJIEH.
[Tosmyuenue conen.
Tema 7. OcHosHbie Kaaccbl HeOP2AHUYEeCKUX COeOUHeHUul. 3a8ucumocms Xo00d
peaxryuu om nopsoKa CIUBAHUSL, MEPMULECKOe PA3I0AHCEeHUe COeOUHEHU
IIpakTuka (34.). Pemienre pacueTHbIX 3a/1a4.
Tema 8. [lucnepcHblie cucteMbl, kiaccuduxanus. OCHOBHBIE pacyeThl IO
pacTBoOpam
Teopuss (24.). PactBopbl. HackimieHHBIE UM  HEHACBIIMIEHHBIE PaCTBOPBHI.
PactBopuMoOCTS BetiecTB B Bojie. DakTOPbI, BIUSIONINE HA PACTBOPUMOCTD TBEPABIX
U razoo0pasHbix BemiecTB. CrmocoObl BBIPaKEHHUS KOHIICHTPAIMH PacTBOPOB:
MaccoBas JI0Js PACTBOPEHHOIO BELIECTBA, MOJSpHAs KOHLEHTpauus. Poib
PacTBOPOB B MPUPOJE U B KU3HHU YEIIOBEKA.
IIpakTuka (14.). Pemienne pacueTHbIX 3aJ1a4 Ha IPUTOTOBIICHUE PACTBOPOB.
Tema 9. [lpomonumuueckue pasHogecus 6 pA3IUYHLIX MUNAX IIEKMPOIUMOS.
Pacuem pH. Peakyuu uonnoz2o oomena.
Teopusi (34.). DnekTponuTHyecKass AucCcOUUalUs. XUMHUYECKUE PEaKIUu B
pactBopax. Teopust AIEKTPOIUTHIECKON Aucconnanuu. PacTBopenue kak Gu3nKo-
xuMuueckui npouecc. [ToHsiTHe 0 rugpaTax U KpUCTaIOruapaTax. JIEKTPOIATHI
U HE’NeKTponuThl. KaThoHBI, aHMOHBI. MeEXaHU3M [OHCCOLMAlMU BEIIECTB C
Pa3JIMYHBIM BUJIOM XUMUYECKOU CBsI3U. CHIIbHBIC U CIa0bIe AJEKTPOIUThI. CTEneHb
JUCCOLIMAIMK, KOHCTaHTa Jucconuanuv. VoOHHOE TNpOM3BENEHHE  BOJBI.
Bonoponusiii mokazatens. MuaukaTopbl. Peakiuu moHHOTO oOMeHa. Y cClIoBuUs
MPOTEKAHUS PeaKIuii HOHHOTO 0OMeHa. MoJieKyJIIpHbIe, TIOJIHBIE U COKPAILCHHbIC
WOHHBIE ypaBHEHHs peakuuil. CBOWCTBAa KHUCJIOT, OCHOBAHMM W COJIEM B CBETE
MPEACTABICHUN 00 3JIEKTPONMTHUECKON aucconanuu. KauecTBeHHbIE peakuy Ha
WOHBI.
Tema 10. Pyb6eoscnviti xoumponrb Ne2. «Pacmeopul. [Ipomonumuuecxue
pasnogecusy (24.)
IMpaktuka (14.). Onpenenenne pH BOAHBIX PacTBOPOB AIEKTPoUTOB. PaboTa ¢
WHMKaTOPAMMU: METHJIOPAHK, dbenondTraneus. YcranoBienune
HKCIIEPUMEHTAJILHBIM TTyTeM oOsiactu padoThl (PH) yka3aHHBIX MHIUKATOPOB U
M3MEHEHHE OKPACKM B OMNPENENICHHBIX CpellaX. 3HAKOMCTBO C YHHBEPCAJIbHOM
WHJUKaTOpHOU Oymaroii. JlabopaTopHas padota «I uaponus conei.
Tema 11. PeweHue nocuyecKUx U pacyemusvlxX 3a0ad paziuyHo20 YPOBHs
CAOANCHOCMU NO U3YUEHHBIM MeMAaAM
IIpakTuka (34.). Pemenue mormyecknx U pacuyeTHBIX 3a7ad Pa3jIuyHOTO YPOBHS
CJIO’)KHOCTH 110 U3yUYECHHBIM TEMaM.
Tema 12. Ilpomesicymounas ammecmayus 6 popme sx3amena (34.).

Pasznen 3. Xumus 371eMeHTOB
Tema 13. Memannvi. Ilonyuenue. Xumuueckue c80uUCmea Memaslos pPAa3IUYHbIX
cemeticms: S, p, d
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Teopus (34.). [lonoxxeHue MeTaIOB B MEPUOJIUYECKON CUCTEME XUMHYECKUX
anemenToB JI.1. MenaeneeBa. OcCOOEHHOCTH JIEKTPOHHOTO CTPOSHUSI UX aTOMOB.
OO6miass  XapakTepUCTHKa METAJUIOB TJIABHBIX W MOOOYHBIX  MOATPYII
MEePUOANICCKON CHUCTEMBI, UX OKCHIOB M THUIPOKCHUJIOB: KHUCIOTHO-OCHOBHBIC M
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIC CBOMCTBA. (OOmmMe CrmocoObl TONYYCHHS
METaJlJIOB.

Tema 14. Dnexmpoouvlie nomenyuanvl. Pso axmuenocmu u e2o npumenemue.
Anexmponus
Teopust (34.). DACKTPOXUMHUUYECKUHN PSIT HAPSDKEHUH MeTaioB. O01ure crnocoobl
MOJIYYeHHUS] METAJUIOB, METAJUTYpPrusi. DJIEKTPOJIM3 PACIUIABOB U PACTBOPOB COJIEH
KaK OJIMH U3 CIIOCOOO0B MOTYy4YeHUsI METAJIOB. [IprMeHeHe MeTaioB U CIJIAaBOB B
OBITY U MPOMBIIIJIEHHOCTH.
Tema 15. Hememannol. [lonyuenue. Xumuueckue c80UCMB8a HEMEMANN08 PASTUUHBIX
noozpynn
Teopuss (3u4.). OOGmas xapakTepuctuka HemeTamioB. OCOOEHHOCTH CTPOCHHS
aTOMOB XMMHYECKUX JIEMEHTOB, MPOCTHIX BEUIECTB, aIOTponus. OKUCIUTEIbHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HeMeTaIOB. CpaBHUTENbHAs XapaKTEPUCTHUKA
COEIMHEHU HEMETAJIJIOB.
Tema 16. Oxucrumenvrno- 60ccmano8umenbHble NOMEeHYUAbl U peaKyuu
Teopust (34.). CreneHp OKucIeHNS. BaXHENIINE OKUCIATENN U BOCCTAHOBUTEIIH.
CocraBiieHUE ypaBHEHHUIN OKHCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN METOJIOM
AJIEKTPOHHOTO U AJIEKTPOHHO-MOHHOTO OaaHca.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu B  pacTBopax. (CraHmapTHbIE
AIEKTPOAHBIE MOTEHIUAIBI.
Tema 17. Pybeocnviit konmpoas Ne3. «Memannwi. Hememannory (2u.).
[Ipaktuka (14.). JIJabopatopnas padota «IIpoBenenue peaxiuit OBP»

Pasznen 4. Kinaccugukanusi ¥ HOMEHKJIATYPa OPraHUYeCKUX COeINHEeHNH.

OcHOBHBIC MeXaHU3MbI POTEKAHUS PeaKIM

Tema 18. @yuxyuonanvHule epynnvl. Knaccuguxayus opeanuueckux coeouneHutl.
Homenxnamypa opeanuveckux coedunenuu. Buowr uzomepuu. OcHogHbie
MeXaHu3Mbvl peaxkyuil

Teopus (3u.). Teopus CTpPOCHHSI OPTAHUYECKUX COCTUHEHUHN. YTJIEPOIHBIN CKENeT.
Pagukan. @OyHKuuoHalbHag rpynna. ['OMOJOrM HW TOMOJOTHYECKHH  Psi.
CtpykTypHas U MpocTpaHCTBeHHas: nzoMepus. CTpoeHHUE JICKTPOHHBIX 000J0UYEK
atoma yriuepona. ImOpuamsanus opOutanmei (Sp, Sp?, Sp°). Tumbel cBsasel B
MOJIEKYJIaX OPTaHUYECKHX BEIIECTB M CIOCOOBI MX pa3pbiBa. THUIBI peakinii B
OpPraHM4ecKor XuMuu. VOHHBIM UM paJuKaIbHBIM MEXAaHWU3MBl PEAKIUHU.
Xumuyeckas CBA3b B COEAMHEHUAX yriepoaa. loHHas1, KOBaJE€HTHAsl U BOJOPOIHAS
CBSI3U. OJIEKTPOOTPULIATENbHOCTh. CTENEHb OKUCICHHUS W BaJIEHTHOCTh. J[mmHa
cBs3u. [lonsspHocTh cBsA3u. [lossipu3zyeMocCTh CBS3H.

Tema 19. I[lonyuenue pasiuynvix K1accog y2neeo000po00s
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Teopus (34.). M3ydenue peakuuii oay4eHus pa3IMuHbIX KJIACCOB YII€BOA0POIOB.
[ToryueHue ankaHOB: BBIIEICHHE W3 NPUPOJHOTO rasza, He(TH; THAPUPOBAHUE
HEIIPENENbHBIX YIIIEBOJOPOI0B; B3aUMOJAECHCTBHE IaJOr€HONPOU3BOIHBIX AIKAHOB
c Metayulamu (peakuus Bropua); criiaBieHue cosield OJHOOCHOBHBIX IMPENETbHBIX
KapOOHOBBIX  KHUCIOT CO IIeJo4YaMH  (peakuusi J1eKapOOKCUIMpPOBaHU);
BOCCTAHOBJICHHE CIIUPTOB U KapOOHUJIBHBIX COEIMHEHUH (aJbAETUI0B, KETOHOB U
KapOOHOBBIX KHUCJIOT). [lomyueHue ankuHOB: TEPMUYECKOE PA3NOKEHUE (KPEKUHT)
VIJIEBOJIOPO/IOB, Pa3JIOKEHHE KapOuAa KalblMs BOJOM WM  KUCIOTOM,
JETrUAPOraJOreHUPOBAHUE COOTBETCTBYIOIIMX TaJOr€H3aMEIICHHBIX COCIUHEHHM,
JIETaJIOTEHUPOBAHUE  IIOJUTaJOTE€H3aMEIIEeHHbIX  coenuHeHud.  [lomydenue
apOMaTUYECKHUX YTIIEBOJOPOIOB:

u3 HepTH U TPOAYKTOB €€ mepepaboTKu, M3 KaMEHHOYTOJIBHON CMOJBI,
JETUAPOLMKIN3AMSA  AJIKAaHOB, AJKWIMPOBAaHUE C TAJIOrE€HONPOW3BOIHBIMU
QJIKAHOB, AJIKEHAMU U CIIMPTaMH.

Tema 20. Ocnoguvie peaxyuu paoukaibHO20 3AMEWEeHUs U INeKMPOPDUILHOSO
NpUCOeOUHEeHUs] 8 AIKAHAX, YUKIOANKAHAX, AIKEHAX, AIKUHAX U OUEHAX

Teopusi (3u.). PanukanbHblii MeXaHU3M peakuuil 3amenienus. M30upareabHOCTh
B3aMMOJCHCTBHSI TaJOr€HOB C ankaHamMu. Hauboniee XapakTepHble peakluu
ATUJICHOBBIX YIJIEBOJOPOJIOB - PEAKIUH 3JIEKTPOPUIBHOTO MNPUCOETUHEHUS:
raJIOTEHUPOBAHKE, IIPUCOEIUHEHNUE TAJIOT€HOBOAOPOIOB, IPUCOECIUHEHUE CEPHOU
KHCIIOTBI, ruaparauus. Mexanusm peakuuii. KapOoKaTHOH - IpOMEKyTOYHas
yacTUla dJIEKTPOPUIBHOTO MpUcOoeIUHEHMs. [lepBUYHBIM, BTOPUYHBIA U
TPETUYHBIA KapOOKaTHOH, pa3HuLa B ycTOWYMBOCTHU. [IpaBmiio MapKoBHUKOBA.
PanukanbHOE NpUCOETMHEHNE TAIOT€HOBOAOPOI0B B PUCYTCTBUU MEPOKCUIOB (HE
1o npasuily MapkoBHUKOBA). OCOOEHHOCTH 3NEKTPOPHUIBHOIO MPUCOECIUHEHUS K
CUCTEMAaM C CONPSKEHHBIMU IBOMHBIMU CBsI3iMH. Hanbomnee xapakTepHble peakiuu
3aMeleHus (PaJuKaJIbHOTO) AJIsl YTJIEBOAOPOIOB, CONEPXKALIUX LIUKJIIbI C MATHIO U
Oonee aroMaMu YIJIEBOAOPOJA: TaJIOT€HUPOBaHME, HUTpOBaHME. Peakiuu
ANIEKTPOPHIBHOTO MPUCOEANHEHHUS: TaIOr€HUPOBaHKe, IPUCOECTUHEHHE BOIOPOa,
rajJoreHoBOJIOPO/IOB, rujapaTanus. Peakuuun mnonaumepusauuud (oOpa3oBaHue
OeH30ja, BUHUJAlEeTUIeHa). Peakuuy 3aMenieHus, KUCIOTHBIM XapakTep aroma
BOJIOpOJa Y Sp-THOPUAN30BAHHOI'O aTOMa yTIiiepoaa

Tema 21. Ocnogubie peakyuu 31eKmMpoPUIbHO20 3AMeUWeHUs 8 APEHAX

Teopuss (3u.). Peakuum sraekTpoduiabHOTO  3aMelieHUsT  (HUTpOBaHUE,
cyib(upoBaHue, rajJoreHupOBaHUE, ATKUIMPOBAHUE - C TaJOT€HONPOU3BOIHBIMU
aJIKaHOB, C aJIKeHaMH; auuiupoBaHue). Peakuuu npucoenuHeHus (Boaopoza,
rajioreHoB). MexaHu3M peakiuu JICKTPOPUILHOTO 3aMEIECHUS.

Tema 22. [lonyuenue pasiuynvlX KIACCO8 KUCIOPOOOCOOEPAHCAUWUX COeOUHEeHUl

(cnupmel, henonvl, anvboe2udwvl, KapOOHOBblEe KUCIONbL)

Teopusi (34.). [lomydenne cnupTOB: THApATAIUS ATKEHOB, OPOKEHHE YTIIEBOJIOB,
BOCCTAHOBJICHUE aJIbJICTUIOB M KETOHOB, THUAPOJIM3 TaJOr€HONPOU3BOAHBIX,
THAPOJIU3 CIIOKHBIX 3(QUPOB, monydeHue u3 okcuaa yriaepona(ll) m Bomopona.
[TonmydyeHne anpaerui0B U KETOHOB: OKHMCJIEHHWE CIIUPTOB, TMApPATALNS AJIKUHOB,
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Pa3IOKEHUE COJIEd OPraHWYECKUX KHUCJIOT, OKHCIICHUE aJKaHOB, OKHUCJICHHE
TWICHA (MOJIydeHHE dTaHalsl), aljMpoBaHue apeHoB. [lomydyeHue xapOOHOBBIX
KHUCJIOT: OKHCIICHUE AJIKAHOB, AJIKEHOB, apOMAaTUYECKUX YTJIEBOJOPOIOB, CIIUPTOB,
aNbAETUIOB U KETOHOB; TUAPOJIA3 TPUTAIOT€HONPOU3BOIHBIX; TUAPOIIN3 CIOKHBIX
3¢huUpoB; AeKapOOKCUIMPOBAHUE IBYXOCHOBHBIX KHUCIIOT.
['enetnueckasi CBsA3b KapOOHOBBIX KHUCIOT C JPYTMMH KJIaCCaMH OPTraHUYECKHX
coenuHeHui. [Ipumenenne kKapOOHOBBIX KUCIIOT.
Tema 23. OcHogubie peakyuu HYKIeOQUIbHO20 3aMeWeHUs U HYKIeODUIbHO2O
NPUCOEOUHEHUS 8 CRUPMAX U KAPOOHUILHBIX COCOUHEHUSX
Teopusi (34.). Peaxuum, mpotekaromme ¢ paspsiBoM cBsism OH: oOpasoBanue
aJIKOTOJISITOB METAJUIOB (KUCIIOTHBIE CBOMCTBa), 00pa3oBaHHE CIOXKHBIX I(PHUPOB,
oOpa3oBaHHUeE MOTyaleTajacii u areTayieu.
Peakiuu, mpotekaromme ¢ paspeiBoMm cBasu COH: 3amenieHne ruapOKCUITBHOU
rpynnel  Ha TajoreH, JerujapaTanusi BHYTPUMOJICKYJsipHas (oOpa3oBaHuE
HEMpEAeNbHbIX COCIMHEHUI) U MEXMOJeKysipHas (oOpa3oBaHHME MPOCTHIX
a¢upoB). MexaHU3M peakuu HYKICO(MUILHOTO 3aMenieHus. XHUMHYECKUE
CBOVCTBA aJIbJIETU/IOB U KETOHOB: PEAKIIMU OKUCIICHUS U BOCCTAHOBIICHUS, PEAKIUU
NPUCOCIUHEHUS  CIUPTOB  (0Opa3oBaHWe  aierajied), TrajJoreHUpOBaHUE
(oOpa3oBaHue TraJIOreH3aMEIEHHOTO albIETHIa), B3aUMOCHCTBUE C (hEHOIAMH.
Tema 24. OcnogHble peakyuu HYKIeOQUIbHO20 3aMeweHUus 6 KaApOOHOBbIX
KUCIOMAX U UX NPOU3BOOHBIX
Teopuss (34.). KapOokcuibHasi rpynmna, €€ cTpoeHue. BzaumHoe BiusiHUE
KapOOKCWJIBHOW TpyNMbl U YIJIEBOAOPOJHOTO pajaukana. XUMUYECKHE CBOICTBA
KapOOHOBBIX KHUCJIOT M WX Npou3BOAHbIX. CBOHCTBa, 00YCIOBICHHbIC
KapOOKCWJIBHOW TPYNION: 3JIEKTPOJUTHYECKAs] AUCCOIMAIMS, B3aUMOJICUCTBUE C
MeTaJlJITaMU, OCHOBHBIMM U aM(pOTEPHBIMU OKCHJIAMH, OCHOBAHUSIMHU, COJISIMU,
oOpa3oBaHUE aHTUIPUJIOB, B3AaUMOJICUCTBUE CO CIUpTaMu, aMMuakoM. CBOMCTBa,
OOyCJIOBJIEHHBIE  YTJIEBOJAOPOJIHBIM  PAJAMKAJIOM:  pPEAKIMU  3aMEIICHHUS,
IIPUCOEITUHEHUS.
Tema 25. Pybeoicnviii konmpoav Ned. «Yeneso0opoowvl u xkuciopooocooepaicaujue
coeouneHusn» (34.)

Pazgen 5. buoJsioruyecku BaKHble OpraHn4ecKue coeAuHEeHM s
Tema 26. buonocuuecku 8adxcHvle OpeaHudeckue COEOUHEHUs.  AMUMb,
AMUHOKUCTIOMbL
Teopust (34.). AMunbsl. CTpoeHHME aMMHOB. AMUHOTpYyNINa. XUMUYECKUE CBOWCTBA
aMUHOB: B3aUMOJICUCTBHE C BOJOM U KHUCJIOTaMH (OCHOBHOCTH aMHUHOB),
B3aUMOJICMCTBUE C A30TUCTON KUCIIOTOW, TOPEHUE.
AHUJIVH, KaK MPEICTAaBUTENb ApOMATUUECKUX aMUHOB. AMUbI KUciIoT. CTpoeHue
aMUJIOB KHUCIIOT, UX aM(oTepHbIe CBOMCTBA. AMUJIBI YTOJIbHOM KUCIOTHI. KapOamu,
ero cBoiictBa. CtpoeHne amMmuHOKUCIOT. HoMeHkIatypa u nzoMepusi. XMMHUECKHE
CBOMCTBa aMHUHOKUCJIOT: PEAKIIMH, CBSI3aHHbBIE C HAJTMYHEM aMUHOTPYIIIIbI; PEAKIINH,
CBS3aHHBIC C HAJIMYUEM KapOOKCWIbHOU Tpynmbl. OCOOEHHOCTH XHUMHYECKUX
CBOMCTB aMHHOKHCIIOT, OOYCJIOBIICHHbIE COYETaHHEM KapOOKCHUIBHOU U
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amuHorpynnsl. llonarue o Ounonspuom wuone. OOpazoBaHue nau-, TpU- U
MOJUIENTHIOB.

Tema 27. buonoeuuecku axchvle opeanuiecKue coeOuHeHus: TUnUobl, y2neeoobl,
HYKIeUHOBble KUCTIOMbL

Teopus (34.). Knaccudukarus yriesonoB. CtpoeHrne MoHocaxapus1oB. OTKpBITbIE
U 1ukIndeckue Gopmbl MoHOcaxapuoB. DU3NUecKrue CBONCTBA U HAXOXKICHUE B
npupoae. OTnenbHbIE NPEICTABUTENM MOHOCAXapuJoB - TIIIOKO3a, (PPYyKTO3a,
pubo3a, ne3okcupruOo3a. XWMHYECKHE CBOMCTBA MoOHOcaxapumoB. CBOKCTBa,
00yCIIOBJICHHBIE HATMYUEM THAPOKCHIIBHBIX TPYIII (B3aUMOJICHCTBUE C METaJJIaMH,
THAPOKCUIAMU METAJJIOB, 00pa30BaHUE MPOCTHIX M CIIOXKHBIX 3(UPOB, peakiuu
OKUCJIEHHSI W  BoccTaHOBJieHMs). (CBoHCTBa, OOYCJIOBJICHHBIE HAJIU4YHEM
KapOOHUJILHOM TpyNIbl (peakiuu OKHUCJICHUS W BOCCTAaHOBJIEHUsS). bpoxkeHue
rekcos. [lonmyyeHue u npuMeHEeHHe reKkcos.

Hucaxapunel. Caxaposa u ¢ppykro3a. CtpoeHne MosieKyibl. @U3ndyeckue CBOMCTBA
U HaxoXJeHue B Inpupone. XHUMHYECKHME CBOWCTBA: THUIPOJMU3; PpPEAKLUHU,
OOyCJIOBJIEHHBIE HAJIMYUEM TUIPOKCWIBbHBIX rpymm. [lomucaxapuasl. Kpaxmai.
Crpoenne kpaxmana. XUMHUYECKHE CBOMCTBAa Kpaxmala: THAPOJIH3, pEeaKuus C
HOJI0OM, peakiuy, 00yCIIOBICHHbIE HATMYUEM THIAPOKCUIBHBIX Tpymil. Llemttonosa.
Crpoenne 1emnoio3sl. XUMUYECKUE CBOKMCTBA LEIUIIOJIO3bl: THAPOJIU3; PEAKLUH,
0OyCJIOBJIEHHbIE HAIMYUEM THAPOKCUIIBHBIX Tpyni. [IpuMeHeHune nmoaucaxapuaoB
U UX TIPOU3BOJIHBIX.

Kupsl B ipupose, UX CTPOCHUE, (PU3HUECKHE CBOMCTBA. XMMUYECKHE CBOMCTBA:
TUAPOJIM3 KUPOB B KHUCIOW W IIEJIOYHOM cCpelnax, THAPOTreHU3alMs KUPOB.
[Ipumenenue xupoB. [ToHATHE O CHHTETUYECKUX MOIOUIUX CPEACTBAX.

[TupuavH, TUPPOJI, MUPUMHUINH, TTYPUH.

[lypuHOBBIE ¥ TUPUMUIUHOBBIE OCHOBAHUSI, BXOJASIIME B COCTAB HYKJIECUHOBBIX
KHUCIIOT (ypalui, TAMUH, IIUTO3HH, aIeHUH, TyaHuH ). COCTaB HYKJIEHHOBBIX KUCJIOT.
Pu6o3a u ne3okcupubosa. Hykneosuasl u Hykineotuabl. CTpoeHHE HYKIEHMHOBBIX
KUCJIOT. [I[pMHIMIT KOMIUIEMEHTApPHOCTH B MOCTpoeHuu nBouHoM crimpanu JIHK.
Posb HyKIIEMHOBBIX KHCJIOT B JKU3HEIEATEIIbBHOCTH OPraHU3MOB.

Tema 28. Pewenue nocuyeckux u pacdemuvblx 3a0ay pa3iuyHo20 YPOGHs
CHIOJICHOCTNU NO U3YYEHHBIM MeMam

Ipakruka (34.). PernieHne JOrMYECKUX W PACUYCTHBIX 337ad Pa3IMYHOIO YPOBHS
CJIOHOCTH.

Tema 29. Kauecmesennvle peaxkyuu 8 opeanudeckou xumuu. Ilpupoonvle ucmoyruxu
VB u ux nepepabomka. BvicokomonekynapHvle coeOuHeHus

Teopusi (3u.) [IpupogHble MCTOYHHUKHU YIIEBOJOPOAOB: HEe(DTh, MPUPOAHBIA U
NOMyTHBIN HeTsiHOM ra3bl, yroib. HedTb, coctas u cBoiicTBa. [lepepaborka HedTu:
neperoHka HeTH, TePMUYECKUNA U KATATUTUYECKUA KPEKUHT.

Pa3gen 6. Uutencus EI'D
Tema 30. Tpenune EI'D. Cmpoenue seuwjecmsa
IMpakTuka (24.). Paz6op 3ananuii u3 EI'D Nel-4.
Tema 31. Tpenune EI'D. 3axonomeprocmu npomexaHus peaxyuil.
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IIpakrTuka (24.). Pa3z6op 3amanuii uz EI'D Nel7-23,29,30.

Tema 32. Tpenune EI'D. Xumus snemenmos.

IIpakTuka (24.). Paz6op 3amanuii u3 EI'D Ne5-9, 24, 25, 31.

Tema 33. Tpenune EI'D. Opeanuueckas xumusl.

IpakTuka (24.). Pa36op 3ananmii uz EI'D Nel0-16, 32, 33.

Tema 34. Tpenune EI'D. PeweHnue pacuemmuvix 3a0ad 6a308020 U NOBbLULEHHO20
VPOBH5 CIIOKHOCTH.

IIpakTuka (24.). Pa30op 3amanuit No26-28, 34.

Tema 35. Umozcosas ammecmayus 6 ghopme sx3amena (3u.)

3. q)OprI aTTeCTallii 1 OICHOYHBIC MaTEPHAJbI
Cmpyxkmypa mexywe2o KOHmMpOas YChe8aemMocmu U NPOMeNHCYMOYHOU ammecmayuy no uoam u
Gopmam mexywe2o Konmpois

Ne | Buabl yueOHbIX @OpMBI TEKYILETO Bun xkonTpONS max min mar
n/n | 3aHATui, GopMsl KOHTPOJIS (cokxparieHHOe
IPOMEKYTOYHOU yCIIEBaEMOCTH H HaVMEHOBAHUE)
aTTecTaluu IPOMEKYTOUHON
aTTeCTaluu
oOyuaromuxcsy/
BU/JIbI paboT)
1. JlaboparopHo- KonTponb KII 1 0 0
IPaKTUYECKOe HPUCYTCTBUS
3aHATHE AKTHUBHOCTB A 10 0 1
Onpoc nucbMEHHbII OIl1 10 0 1
TectupoBanue B J3C) 10 0 1
AIIEKTPOHHOU (hopme
[TpakTuKym IT 10 0 1
2. PyGexHbIit KonTpons KII 1 0
KOHTPOJITh IPUCYTCTBUS
Ompoc OK 50 0 1
KOMOWHUPOBAHHBIH
3. OK3aMeH KonTponb KII 1 0 0
NPUCYTCTBUS
Onpoc N1CbMEHHbIN OI1 70 0 1
TectupoBaHue B §iC; 30 0 1
AJIEKTPOHHOHU opme

IIpumep 3a0anuii onpoca nucbmeHHo2o no meme «Peaxyuu uonnoz2o oomena»
1. Hanwumure ypaBHEHHS BO3MOXKHBIX XUMHUUECKUX PEAKLU, MPOTEKAIOMIMX MpU

MONapHOM CJIMBaHUU PACTBOPOB T'HJIPOKApOOHATA HATPUS, CEPHON KHCIIOTHI,
ruapokcuaa 6apus, opomuga ammonus. st oqHONM W3 peakiuii HAMUIIUTE
IIOJIHOE Y COKPAILIEHHOE NOHHBIE YPABHEHUS.

2. W3 npemiokeHHOro mepeuHs  BemiecTB:  xyop, okcua — cepoi(1V),
OpOMOBOJIOPOIHAST KHUCIIOTA, IMEpMaHTraHaT Kamus, ruapokcup sxeresa(ll),
HUTPUT KaJbl¥s, BEIOEPUTE ABA DJEKTPOIUTA, MEXKIY PACTBOPAMU KOTOPHIX
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MOXCT IPOTCKATb pPCaKlmuss HMOHHOI'O oOMeHa 0e3 BUJIHUMBIX IIPU3HAKOB.
3anummuTe MOJICKYJIAPHOC, IIOJIHOC M COKpAaIICHHOC HWOHHBIC YPAaBHCHUA
pPCaKIuu C y4aCTHCM BI)I6paHHI>IX BCHICCTB.

Ipumep 3a0anuti onpoca nucomenno2o no meme «Knaccugurxayus xumuueckux
peaxyuii. Tennosvie 3¢hgpexmul XumuuecKux peaxyutiy
1. U3 npennoxeHHOro nepevHst BBIOEPUTE BCE F€TEPOreHHbIE PEAKIUU:

1) aTepudukanys 3TaHONa YKCYCHONU KUCTIOTOM

2) ruApUpPOBAHUE KUPOB

3) OKHCIeHUE YrapHoro rasa KucjiopoaoM

4) xyopupoBaHHE dTaHa

5) HelTpanuzanus rupoKCUIa MarHusi CEpHOU KUCTIOTOM

3anuimmuTe HOMCpa BI)I6paHHI)IX OTBCTOB!:

2. OxucneHue NUOKCHIIA CEPbl KUCIOPOJOM MPOUCXOJUT B COOTBETCTBHM C
ypaBHeHuEeM: 2S0;(T) + O2(r) = 2S03(T) + 198 xx. Onpenenute KOIUIECTBO
TEIIOTHl B KJIK, BBIAEIMBIICHCS TIpU OKUCIeHHH 268,8 1 (H.y.) AHMOKCHAA
Cepbl. 3aMUILIUTE YUCIIO C TOYHOCTHIO A0 LEIBIX.

4, Opranmaunonﬂo-nenarornqecmde YciaoBui peaju3allii NIporpamMmmbl
4.1. MaTepl/laJIbHO-TeXHI/I‘IeCKI/Ie YciaoBuid peajin3aliii NMporpaMmbl

Kaxnaplii oOywaromuiics B TEYEHHUE BCEro mnepuojia oOydeHusi obecrieueH
WHUBUTyaJIbHBIM HEOTPAaHUYEHHBIM JOCTYIIOM K SJIEKTPOHHOU MH(OpMAIMOHHO-
oOpa3oBaTeILHON cpe/ie YHHBEpPCUTETa M3 JII0OOW TOYKH, B KOTOPOM HMEETCS
JOCTYTl K MUH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu «MHTepHeT» (nanee -
ceTb «/IHTEpHET»), KaK HAa TEPPUTOPUN Y HUBEPCUTETA, TAK U BHE €€.

[TomenieHnus: MpeACTaBISAIOT cO00M ydeOHbIE ayAUTOPUU Uil MPOBEIACHUS
y4eOHBIX 3aHSATUH, MPETyCMOTPEHHBbIE paboueld MporpamMMmoil, OCHAIICHHBIC
o0OpyZOBaHUEM H  TEXHHUYECKUMHU  CpeJCTBaMU  oOOydeHus  (HOYTOYKH,
CTallMOHAPHBIE KOMIIBIOTEPHI, MYJIbTUMEAUNHBIN IPOEKTOP, MPOCKIIMOHHBINA dKpaH
WJIU MHTEpPAKTUBHAsI 10CKa, OJIOK yIpaBiieHUs] 000PY/I0BAHUEM )

[ToMemenust Jisi  CaMOCTOSITEIBHOM paOOThl  OOYYArOUIMXCS OCHAIEHBI
KOMITBIOTEPHOW TEXHUKOUN C BO3MOXHOCTBIO MOJKIIOUCHUS K ceTh « HTepHET» N
obOecrieueHueM JI0CTyMa B AJIEKTPOHHYIO UH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEIY
YHuBepcurera.

JlaGopaTopuu ISl IPOBEJEHUSI MPAKTUYECKUX 3aHSITHU WU JIJISl BBITIOJHEHUS
y4YamyMHucst JTabopaTopHBIX paboT OCHAICHBI MpUOopaMu, HAOOpPaMH PEAKTUBOB U
XAMHUYECKOU NOCYIbL.

YHuuBepcuter obecrieueH HEOOXOAUMBIM KOMIUJIEKTOM JIMIIEH3UOHHOTO U
CBOOOTHO PaCIPOCTPAHIEMOT0 MPOTPAMMHOTO 00€CTICUeHUH.
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4.2. Y4yeOHO-MeTOAMYecKOe M HHPOPMALIMOHHOE 00ecnedeHre MporpaMMbl

10.

11.

12.

13.

14,

Pexomenayemas jiureparypa

100 GaymioB MO XMMUU: MOJHBIM Kypc JJIsi MOCTYHAIOIIMX B BY3bl: y4eOHOE
nocodbue / U. YO. benasun, E. A. becora, H. A. Kanamaukosa [u ap.]. — 5-¢
u31., 91. — Mocksa: Jlabopatopus 3uanuii, 2022. — 482 c.
benasun, 1. KO. 100 6amioB no XMMHUM: yYUMCS PeIIaTh 3a/1a4u: OT MPOCTHIX
JIO CaMbIX CJIOXKHBIX: yueOHoe mocobdue / U. FO. benasun, B. I1. Cepreera; noa
pen. B. B. Herpe6enkoro. — a11. uzn. — Mocksa: JIaboparopust 3Hanmii, 2022. —
259 c.
[TorotHs, E. M. Oprannueckas xumus: 10—11 xmacc: ydeGHoe mocobue /
E. M. [lototHs. — Mocksa: Pycckoe cnoBo — yuebnuk, 2012. — 273 c.
AxpomymiknHa, WM. M. 3amanus s XUMHYECKUX OJUMIIMAA: y4eOHO-
Metoauyeckoe nocobue / M. M. Axpomymikuna, T. H. BanyeBa. — Mocksa;
bepnun: upekr-Menua, 2019. — 58 c.
brnoxun, Y. B. Opranndeckas xumusi: ynpaxsenus u 3anaquu / Y. B. bnoxus,
H. W. bioxuna. — Mocksa; bepnun: upekr-Meaua, 2020. — 180 c.
XUMHUYECKHE 3a]]a4H JIJIS TF0003HATEIBHBIX: COOPHUK XUMUYECKUX 3aJIaHUN U
3agau / A. . Koros, A.H.IIpomenos, E.B. Anekcanaposa [u ap.]. —
Mocksa: Jupexr-Menuna, 2022. — 204 c.
AmukOepona JI. FO., Jluaun P. A., Mosnouko B. A., Jlorunosa I'. I1. Ilpaktukym
no obuieit u Heoprannyeckor xumun. — M.: BJIAJZIOC, 2004. — 320 c.
bnoxuna, H. . Heoprannueckass XuMusi B LIENOYKAX MPEBPALICHHM, 3aa4ax
u Tectax: yueOHoe mocobue / H. W. bmoxuna, W. B. biioxun. — Mockaa;
bepmun: {npexr-Menua, 2020. — 112 c.
HoOpotun, . FO. XuMusi: o0CHOBHOM roCy1apCTBEHHBIN K3amMeH. ['oToBUMCH
K WUTOroBOM  arrectauuu: YyueOHoe mocodue / 1. FO. JloO6poTtuH,
I'. H. MonyanoBa. — Mocksa: MaTtennekt-I{entp, 2023. — 207 c.
[Nabpuensn, O. C. Xumus: 11 kmacc: yrimyOn€éHHBIM YpOBEHb: YYEOHHK /
O. C.T'abpuensa, U.T'. Octpoymos, C. A. CmankoB. — 2-¢ u31., CTep. —
Mockaa: [Ipocsemenue, 2022. — 435 c.
Xumusi: 11 kmacc: yranyOn€uubiii ypoBeHb: yueOHUK / B. B. Epemun,
H. E. Ky3smenko, A. A. [Ipo3nos, B. B. Jlyaun: nox pen. B. B. Jlynuna. — 10-
e u3l., crep. — Mocksa: IIpocsemenue, 2023. — 481 c.
XUMMUA: CrpaBoyHUK Uil CTAPIIEKIIACCHUKOB M IMOCTYNAOIIMX B
BY3blL [lOHBIN Kypc TIOATOTOBKM K BBIMYCKHBIM M BCTYNHUTEIBHBIM
sk3ameHaMm. ABT. P.AJlugun, JLIO.AmuxGepoa.- M.: ACT-IIPECC
[IIKOJIA, 2002. - 512 c.
OO011ast 1 HeoOpraHuyeckasi XMMHsl B BOIIPOCcax: ydyeOHoe nocooue 1Jist By30B /
P. A. Jluaun, JI. FO. Anuk6eposa, I'. I1. Jlorunosa. - M.: JIpoda, 2004. - 304
C.
[Ty3zakoB, C. A. Xumusa: 11 xmacc: ydeOHUK s oOmieoOpa3oBaTeIbHbBIX
opranuzanuii, yrayonenusiii ypoBeHb / C. A. Ily3akoB, H. B. Mamnuna,
B. A. Ilonkos. — 4-e u3., crep. — Mocksa: [Ipocsemenue, 2022. — 322 c.
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15.

16.

o

Jlunun P.A., Anuk6eposa JIL.YO. 3anaun, Bonpocsl U yIpakKHEHUS 110 XUMHH:
8-11 xu.: [Tocobue ayisa yyanuxcsi 001eo0pa3oBaTeIbHbIX YUpEexKICHUN. M.:
IIpocsemnienue, 2002. — 189 c.

Csutanbko W.B., Kucun B.B., UypanoB C.C. CrangapTHbl€ aJITOPUTMBI
pelieHusl HeCTaHJAPTHBIX XUMUYECKUX 3a1ad. — M., XuMuueckuil ¢hakyabTeT
MI'V um. M.B.JlomonocoBa; — M., Beicimii xumuaeckuii koainemk PAH; —
M., U3narenbcTBO husnkoMaTeMaTuueckoit sureparypsl 2012. - 253c.

Ilepevyensb pecypcoB MH(OPMAINMOHHO - TEJIEKOMMYHUKAIIUOHHOM CeTH

«HTepHET»

Caiirt kadenpsr xumur PHUMY : http://www.rsmu.ru/ — kadeapsr — kadenpa
XUMHH
Bukwurnenus — wHpOpMaIus mo BceM pasziesiaM XUMHUH U CMEKHBIX JUCITUTUINH
http://ru.wikipedia.org/wiki/ (Ha pycCKOM SI3bIKE)
AJIXUMHKOB HET — CIpaBOYHAs U yuyeOHast HHPpOpMaIUs Mo o0IIel XuMUuu
http://www.alhimikov.net/ (Ha pyccCKOM SI3bIKE)
The Blue Book — odurnansaoe pykoBoactBo IUPAC mo HomeHKIaType
http://www.acdlabs.com/iupac/nomenclature/ (Ha aHTJIMIICKOM SI3BIKE)
http://www.alhimik.ru
http://chemistry.narod.ru/
https://acetyl.ru/
Ilepeyens WHPOPMALUOHHBIX TEXHOJOIUWH, HCHOJb3yeMbIX MNP

OCyIIleCTBJIEHUH 00Pa30BaTEJILHOIO MpoLecca Mo mporpamMme 00y4eHust

1.
2.

ABTOMaTH3UpPOBaHHAs 00pa30BaTelIbHAS Cpela YHUBEPCUTETA.
banibHO-pedTUHTOBAs cucremMa KOHTPOJIA KadyecTBa OCBOCHHUS
oOpa3zoBaTeIbLHON MPOrpaMMbl B aBTOMATU3UPOBAHHOM 0Opa30BaTEIHLHOM
cUCTEME Y HUBEPCUTETA.
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Ipuioxenue

‘ W KAJEHJAPHO-TEMATHUHYECKHUHHU IIJIOAH
E— JABOPATOPHO-MPAKTHNYECKHNUX 3AHAATHUHU
, NO KYPCY "XUMUSA"

" 4 X|b nnss obywaromuxcs 11 kadacca YHUBEPCHTETCKOMN IIKOIE

\.;,_ Xumbuollnwec
J ‘ B OCEHHEM ceMecCcTpE
XMM BHMO + 2023-2024 yuebHOTro rona
] -~
N Jlara Coaep:xaHue 3aHATHSA Bua xoHTpoOJIs Bbaniasl

n/m | 3aHATHA

1 02.10-06.10 | Crpoenue aroma. Ilepuomuueckuii | AKTHBHOCTb 10
3akoH U llepuonnueckas cucrema | Tectr  «CtpoeHue  aroma. 10
snemenToB JI. WM. Menneneena. | [lepuoanyeckas CHUCTEMA
OcHOBHbIE 3aKOHOMepHOCTH | MeneneeBay (AMCTaHIIMOHHO)
U3MEHEHHUsl CBOICTB aTOMOB U HX
COCMHEHUI

2 09.10-13.10 | Bunbr xumudeckoit cBs3u. Teopus | AKTHBHOCTB 10
BaJICHTHBIX CXEM M MOJCKYISpHBIX | TecT «BaJeHTHOCTh U CTETICHB 10
opOutaneii. Pa3nuune NOHATHI | OKHUCICHUS. XumMuueckas
BaJICHTHOCTh M CTEIICHb OKHCIICHUS | CBSI3b)» (JIMCTAHITMOHHO)

3 16.10-20.10 | Knaccudukarus XUMHUYECKUX | AKTUBHOCTD 10
peakuuii B HeopraHumyeckol wu | Tect «Knaccudukarms 10
OpPraHMYECKON XMMHU. DHEPreTHKa | XMMUYECKUX peaxiui.
XUMHUYECKHUX PEAKITHIA DHepreTuka XUMHYECKHX

peakiuin (AUCTaHITMOHHO)

4 23.10-27.10 | Xumuueckas KHUHETHUKA. | AKTUBHOCTD 10
XUMHUYECKOE PaBHOBECHE OIl «DHepreTuka XUMHYECKUX 10

peaKkuui. XUMUYECKOE
paBHOBECHE)

5 30.10-03.11 | Py6exHbrii KOHTPOJIb 1. | Onpoc KOMOMHUPOBAHHBIN 50
«JHepreTuka xummnyeckux | [Ipaktukym 10
peakuuii. Xumuyeckoe | «XXMMUYECKOE pABHOBECUE)»
paBHOBeCHE)»

6 06.11-10.11 | OcHOBHEIE KJIacChl | AKTUBHOCTh 10
Heoprannueckux coenuHeHuil. Ux | Tecr  «OcHOBHBIE  KJIACCHI 10
CBOICTBa U B3aUMOCBS3b HEOPraHWYECKUX COCIUHEHUI

(TMCTaHIIMOHHO)

7 13.11-17.11 | OcHOBHBIC KJIacChl | AKTUBHOCTh 10
HEOPTaHUYECKUX coequHeHuil. | OI ~ «OcHOBHBIE  KIIACCHI 10
3aBUCHMOCTh XOJIa PEaKIMU OT | HEOPTaHWYECKUX COCTMHCHUIN
MOpsIIKa CIUBAaHUS, TEPMHUUYECKOE
Pa3JIOKEHHE COCTMHEHUI

8 20.11-24.11 | AucnepcHble CUCTEMBI, | AKTUBHOCTb 10
KJaccuukanms. OcHoBubie | Tect «/lucriepcHble CHCTEMBI. 10
pacueTsl 1o pacTBOpam PacTBopbI» (AMCTaHIIMOHHO)

9 27.11-01.12 | [IpoTonuTHyeckne paBHOBECUS B | AKTUBHOCTb 10
pa3iauuHbIX TUNax 3aekTponutoB. | OIT «PacTBOpH» 10
Pacuer pH. Peaknum woHHOrO
oOMeHa

20




10 | 04.12-08.12 | PyGe:xHbIii KOHTPOJIb 2. | Ompoc KOMOWHHUPOBAHHBIN 50
«PactBopbl. [IporosmTnueckue | [Ipaktukym «l'maponus conein 10
paBHOBeCHS»

11 | 11.12-15.12 | PemieHue JIOTHYECKUX M PACUETHBIX | AKTUBHOCTb 10
3a1au pa3IM4HOTO YpOBHS
CJIOKHOCTH TI0 U3YYCHHBIM TeMaM

12 | 18.12-22.12 | Dk3ameH Tect 30

Onpoc NUCbMEHHBIN 70
25.12-29.12 | Ilepecnaya sK3amMeHa
‘ we KAJEHIAAPHO-TEMATHUYECKHUNA MIAAH
== JABOPATOPHO-MPAKTHNYECKHNUX 3AHAATHUHU
, NO KYPCY "XUMUSA"
’ x 5 | PIgRI - | 06yqa}omnxcsl 11 kadacca yHHBepCHTeTCKOﬁ oI K O J1 bl
\-{- 239 ‘ Xumbuollnwec
- B BECEHHEM CeMeCTDpE
XUM BHUQ+ 2023-2024 yyebHOTrO Tr o J a
-~
N Hara Conep:xaHue 3aHATHSA Bua xoHTpOIs Bbanisl
3aHATHA
08.01-13.01 [Tepecnayva sk3amMeHa

1 | 15.01-19.01 | Meramsl. [Tonydenue. | AKTUBHOCTD 10
Xumuueckue cBorctBa MertamioB | Tect 10
pa3IUYHBIX CeMEHCTB: S, p, d «MeTansl (IMCTaHIIMOHHO)

2 | 22.01-27.01 | DnexkTpoaHble TOTEHIMANBL. Psia | AKTHBHOCTD 10
akTUBHOCTH u ero mnpumeHeHue. | OIl «MeTaibl. DAEKTPOIH3» 10
DIIEKTPOIHN3

3 | 29.01-02.02 | Hemeramsl. [Tonydenue. | AKTUBHOCTD 10
XuMHYECKue CBOMCTBAa HEMETAIIOB | TecT «Hemetauibny 10
pa3IMYHBIX TOJTPYIII (TMCTaHIIMOHHO)

4 | 05.02-09.02 | OxucnurensHO- AKTHBHOCTH 10
BoccTaHOBUTENbHBIE MoTeHIHabl U | OIl «Hemeramnsl. OBP» 10
peaxImn

5 | 12.02-16.02 | Py6esxubiii KOHTPOJIb 3. | Ompoc KOMOMHUPOBAHHBII 50
«Metanabl. Hemeranab» [Tpaktuxym «OBP» 10

6 | 19.02-23.02 | ®yHKIIMOHANbHBIE rpynmnsl. | AKTUBHOCTb 10
Knaccudukanms oprannyeckux | Tect «Knaccudukarnus 10
COETMHEHUH. HomeHkunatypa | opraHM4ecKuX COEAMHEHUN»
OpraHMYECKUX COeIMHEHUN. BUpl | (IMCTaHIIMOHHO)
nzomepund. OCHOBHBIE MEXaHH3MBI
peakuui

7 | 26.02-01.08 | ITonyuyeHue pas3iIUYHBIX KJIAcCOB | AKTMBHOCTb 10
YTJIEBOJOPOOB Tect «YTeBOIOPOIBI. 10

[Tony4yeHue» (TUCTaHIIMOHHO)

8 | 04.03-08.03 | OcHOBHBIE peaKkIUU PAAUKAIBHOTO | AKTUBHOCTH 10
3aMelneHns W dieKkTpoduiabHOro | Tect «YTIeBOIOPOIBI. 10
MPUCOSANHECHHUS B aNKaHax, | XUMHUYECKHE CBOHCTBAY
[UKJIOATKaHaX, aIKeHaX, AIKWUHAX U | (IMCTAHIIMOHHO)

JMEHaX
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9 | 11.03-15.03 | OcHOBHEIE peakuuu | AKTUBHOCTh 10
anekrpoduiabHoro 3amerienuss B | Ol «YriieBomopoabi» 10
apeHax

10 | 18.03-22.03 | [lomyueHne pa3aMYHBIX KIAcCOB | AKTUBHOCTh 10
KHCIIOPOI0COAEPKAIINX Tect 10
coeauHenuit  (crupthl, GeHobl, | «Kucimopomocoaepxaiiue
QJIbJICTUIbI, KAPOOHOBBIE KHCIIOTHI) | coenuHeHus. [TomyyeHney

(IMCTaHIIMOHHO)

11 | 25.03-29.03 | OcHoBHEIE peakuuu | AKTUBHOCTh 10
HykineopuiapHOrO 3amenieHust U | Tect 10
HYyKJIIeo(MIBbHOTO NpHcoenuHenus B | «Kucinopomocoaepxaiue
CIHMpTax u KapOOHHWJIBHBIX | COGIUHCHUS ~ (CHOHPTBI U
COCIMHEHMSX KapOOHUJIbHBIE COCTUHEHHUS).

XHUMHUYECKHE CBOMCTBAY
(TMCTaHIIMOHHO)

12 | 01-04-05.04 | OcHOoBHBIE peakuuu | AKTHBHOCTh 10
HykineopuiabHoro 3ameuieHus B | OIl «Kucnoponoconep:xaiiue 10
KapOOHOBBIX  KHCIIOTaX H WX | COSAMHCHHS
IPOM3BOJIHBIX

13 | 08.04-12.04 | Pybe:xnbrii KOHTPOJIb Onpoc KOMOMHUPOBAHHBII
«¥Yr1eBoa0poabl
KHCJI0POA0COiep:KaIIHe
COeTUHEHUS»

14 | 15.04-19.04 | buonoruyecku BakKHbIE | AKTUBHOCTD
OpTaHWYECKHE COSTMHCHUS: aMHHBI, | Tect «AMUHBI,
AMUHOKHCITOTBI AMUHOKHCIIOTBI»

(TMCTaHITNOH)

15 | 22.04-26.04 | Buonoruuecku Ba)kKHbIE | AKTUBHOCTH
OpPraHUYeCKUe coenuHenus: | Tect «Jlununapl, yrineBoab»

JUTHIBI, YTICBOJBI, HYKJICHHOBBIE | (JIMCTAHIIMOHHO)
KHMCIIOTBI
16 ) PernieHne 1OruyecKux U pacyeTHBIX | AKTUBHOCTh

29.04-03.05

3a1a4y Pa3IM4HOTO YpOBHS
CJI0’)KHOCTH IO U3yYEHHBIM TeMaM

22

OIl «buosornyeckn BaKHBIE
OpPraHNYECKHUE COCTUHEHUS



17

06.05-10.05

KauecTBenHbIe peakuuun B
opranuyeckon xumuu. IIpuponHsie
ucTOYHMKH YB m ux mepepaboTka.
BricokoMonexkynsipHbie
COEIMHEHUS

AKTUBHOCTH

10

18

13.05-17.05

IK3aMeH

Tect
Onpoc NUCbMEHHBIN

30
70

20.05-24.05

IIepecnaua sk3amMeHa

23
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