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[JOKYMEHT noAnNucaH 3NeKTPOHHOM NOAMNUCHIO.

PaGouast mporpamMmma yueOHOTO npeameTa pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMH:

1. denepalbHOTO roCy1apCTBEHHOIO 00pa3oBaTEeNHLHOTO CTaHzapTa CpeIHEro
npodeccCuoHAIbHOTO 00pazoBaHus 1o crnenuanbHocTH 09.02.11 PaspaboTrka u yrmpaBieHUe
OpOTpaMMHBIM oOecriedeHrueM, yTBepkaeHHoro IIpukazom MMHHCTEPCTBA MPOCBELICHHS
Poccuiickoit ®enepanyu ot 24.02.2025 No 138.

2. Ilpukaza MunucrepcrBa oopazoBanus u Hayku P® ot 17 mast 2012 r. N 413 «O0 yTBEepxaeHUA
denepanbHOrO  rOCYAapCTBEHHOrO  OOpa3oBATENBHOTO  CTaHAApPTa  CPeAHEero  OOMIero
00pa3zoBaHus»;

3. IIpukaza Munnpocsemenus: Poccun ot 18.05.2023 Ne 371 «O06 yrBepxkaeHuu ¢eaepaabHOi
00pa30BaTeNbHON MPOTPaMMBbI CPETHETO OOIIETO 00Pa30BaAHUSD.



[JOKYMEHT noAnNucaH 3NeKTPOHHOM NOAMNUCHIO.

Pacnpenesienne koM4ecTBa aKkaJjeMUYeCKHX YacOB MO BUAAM y4eOHOI
AesATeJbHOCTH y4yeOHOro npeamera OVYIL12 Xumus

YueOHas AeATEJILHOCTD

KoanuecTBo akaja. yacoB

Ypok 60
IIpakTrueckoe 3aHsTHE -
JlaboparopHoe 3aHsATHE 4
Koncynpranus -
CamocrosiTensHast paborta 8
Bcero akagemMnuecKux 4acoB 72

[IpomesxxyTounas arrectanust: AudhepeHINpOBaHHBIN 3aUeT

IMPOBOJAUTCA Ha MOCJIICAHEM YPOKE




[OKYMEeHT noAnucaH 3NeKTPOHHOM NOAMNUCHIO.

1. TEMATHYECKOE INIAHUPOBAHHUE, B TOM YHUCJIE C YYETOM PABOYEN ITIPOT'PAMMBI BOCIIUTAHMS C
YKA3AHUEM KOJIMYECTBA YACOB, OTBOJAUMBbIX HA OCBOEHUE KAXKJIOM TEMbI

HaumeHoBaHue TeMbI

Copep:xanue

KoanuecTBo
JacoB

KoanuecTBo
4acoB HA TeMY

Koasnl JIP ¢
yuerom PIIB

1 CEMECTP

Pasznes 1. OcHOBBI CTPOEHHUS BellleCTBA

Tema 1.1. CrtpoeHue aTOMOB XHMHYECKHUX|
PIEMEHTOB U IPUPOJA XUMHUECKOU CBS3H

Ypok 1. CoBpemMeHHast MOJieNIb CTpOEHUsI aToMa. CUMBOJIMYECKUN SI3bIK XUMHUU. XUMHUYECKUH HJIEMEHT.
DexTpoHHAsT KoH(purypanust aroma. Kimaccupukanus XHUMHYECKHX DIIEMEHTOB (S-, P-, d-3JeMeHThI).
Banenrtnsie 3JIEKTPOHBI. BanentHocTs. DNeKTpOHHAs npupoja XUMHUYECKON CBA3M.
DIEeKTPOOTPULATENBHOCTh. BuAbl XMMHYecKOW CBA3M (KOBaJIEHTHAs, WOHHAs, MeTaUIMYecKas,
BOJIOPOJIHAsI) ¥ CIIOCOOBI €€ 00pa3oBaHHUs

'Ypox 2-3. YcraHOBICHHE CBS3U MEXAY CTPOCHHEM aTOMOB XHMHYECKHX 3JIEMEHTOB H IEPHOIUYCCKUM
M3MEHEHUEM CBOMICTB XMMHYECKHUX 3JIEMEHTOB U MX COCIUHCHMH B COOTBETCTBUU C IOJOXKEHUEM
[lepuoarueckoil cucreMsl

JIP 3, JIP 11,
JIP 13

JIP 3, JIP 5,
JIP 11

Tema 1.2. [lepuoguueckuii 3aKoH U TabIUIIA
.. MenpaeneeBa

Ypox 4-5. PemieHre NpaKTHKO-OPHUEHTHPOBAHHBIX, TEOPETHYCCKUX 3aJaHUN HAa XapaKTCPHCTHUKY]
XHMHYECKIX 3JIEMEHTOB «MeTalundeckue W HEMETAJUIMYEeCKHE CBOHCTBA, AIICKTPOOTPHLIATEIHHOCTH
XMMHYECKUX SJIEMEHTOB B COOTBETCTBHU C HX HJIEKTPOHHBIM CTPOCHHEM U MOJIOKECHUEM B IEPUOTMIECKOH]
cucreme xumuueckux 3aemeHToB J[.M. MengeneeBay

(CamocTosiTenbHast padota mo teme 1.2. CocraBieHue KoHcnekTa mo Teme «[lepuonudeckuii 3akon J[.M.
MenienieeBa 1 2JIEKTPOHHOE CTPOSHHE aTOMOBY

JIP 3,JIP 5

Pa3nes 2. XuMuuecKHe peakuuu

Tema 2.1. TUIBI XUMHYECKUX PEAKIUI

Ypok 6. Knaccnpukamus ¥ THIB XUMHYECKHX DPEAKIMH C yJacTHEM HEOPTaHWIECKHX BEIIECTB.
CocraBieHre ypaBHEHHH peaKIWil COeNUHEHUs, Pa3JIOKECHUS, 3aMEIleHHs, OOMEHa, B T.4. pEakIui
TOPEHHs, OKUCIEHHUSA-BOCCTAHOBICHNS. YPAaBHEHHUS OKHCICHHSI-BOCCTAHOBICHUS. CTeNeHb OKHCICHHS.
Okucnutens u BoccTaHoBuTeNb. CocTaBneHne u ypaBHuBaHHe OBP MeTomom snekTpoHHOTO OamaHca.
OBP B mpupose, Npou3BOJCTBEHHBIX IpoLIECCaX M KU3HEAEATeNbHOCTH opraHusmoB. TOJl. MoHsbl
(DNEKTPOJIUTHI, HEAIEKTPOIUThL. Peaknuu nonHoro obmena. CocraBienne PUO mytem HamucaHus HX|
[TOJIHBIX U COKpAILEHHbIX MOHHBIX ypaBHEeHUI. KucioTHO-OCHOBHBIE peakiuy. 3aaHus Ha COCTaBJICHUE
MOHHBIX peaKuuit

'Ypox 7. CocraBieHne ypaBHEHU U peHICHHS 3a1a4 Ha KINacCH()UKAIMIO U TUITBl XUMHYECKHX PEaKIUil ¢
acTHEM HEOPraHHIECKHX BEIIECTB

VlaGopaTopHoe 3ansitie Ne 1. «/3ydeHre NpU3HAKOB U YCIOBHHA MPOTEKAHHUS PEaKIMid HOHHOTO OOMEHay.

CamocrosTensHast pabora mo teme 2.1. PemieHne 3azau Ha COCTaBIGHHE YPaBHEHHMIH OKHCIHTEIBHO-
BOCCTaHOBUTEJILHBIX PEAKIMH M PeakLii HOHHOrO oOMeHa

JIP 3,JIP 13

JIP 3

JIP 3, JIP 13

JIP 3, JIP 13

Paznes 3. CTpoeHue U CBOICTBA HEOPraHUYECKHX BelllecTB

Tema 3.1. Knaccudukarus, HOMEHKIAaTypa U
CTpOeHHE HEOPraHUYECKHUX BELIECTB

'Ypok 8. Ilpenmer neopranmueckoi xmmuu. Knaccupuxarus HeopraHHYecKHX BemecTB. IIpocTere u
coxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCHIBI, THAPOKCHIBI, KHUCIOTHI, COJIH).
B3anMOCBSI3p HEOPTaHWYECKWX BEIIECTB. ATpEraTHbIE COCTOSHHS BeIecTBAa. KpHcTamnmdeckne H
amMop¢HbIe BellecTBa. TWIBI KPUCTAJUNIMYECKHX PELICTOK (aTOMHas, MOJICKYJsIpHas, HOHHas,
MeTayutyeckas). 3aBHCUMOCTh (PU3UUECKUX CBOMCTB BEIECTBA OT THNA KPHCTAIIMYECKON PEIIeTKH.
3aBUCMMOCTh XUMHUYECKOH aKTUBHOCTH BEILECTB OT BUAA XUMHUYECKOH CBSA3M M THUIA KPUCTAJUINYECKOH
eieTkd. [IpHurHBI MHOr0OOpa3usi BEIECTB

YPOK 9. 3aerHHeHI/I€ HAaBbIKOB M PCHICHUE 3a4a4: HAa HA3BAHHC BCIIECTBA, COCTABJICHUC XHMHYECKOH]

JIP 3, JIP 11

JIP 3, JIP 13
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[OKYMEeHT noAnucaH 3NeKTPOHHOM NOAMNUCHIO.

(bopmyitel o MexayHapoanoii cucteme (MIOITAK); pemeHre npakTH4ecKuX 3aJaHUH MO KJIacCU(UKAINY]
M HOMEHKJIaType.

Ypox 10. Meraiubsl. Obumme (u3nuecKkne U XUMHUYECKHE CBOWCTBa MeTauioB. CrocoOBl MOTYyYEHUS.

IPUTOTOBJICHUE PACTBOPOB

Tema 3.2. OU3MKO-XMMHYECKHUE CBONCTBA JIP 3, JIP 7,
BHaYCHHE METAJIOB M HEMETAJUIOB B MIPUPOJIC U KHU3HECATEIILHOCTH YeIOBeKa U oprann3MoB. Kopposus 2 2
HEOPraHUYECKUX BEILECTB JIP 13
METAJJIOB: BUJIBI KOPPO3HUH, CIIOCOOBI 3aIlIUThHl METAJUIOB OT KOPPO3HH
2 cemecTp
Paznen 3. CTpoeHuHe U CBOICTBA HEOPraHUYeCKUX BelleCTB
'Vpok 1. Hemeramnbl. O0mpne ¢usnuueckue 1 XUMUYECKHAE CBOWCTBAa HEMETaUIOB. THITUYHbBIC CBOICTBA|
HemetaiuioB |V-VII rpynn. Knaccuduxanus 1 HOMEHKIAaTypa COCOUHEHHH HeMeTaJioB. KpyroBopoTsl
Tema 3.3. MneHTHduUKams HEOPraHMUYCCKUX| py. puxan N P & Py P JIP 3,JIP 5,
emecTs (OMOTEHHBIX JIEMEHTOB B MPHPOJIe. XMMHUYCCKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAaHHYCCKUX BEIIECTB. 2 2 P 7
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHH, BBICIIUX OKCHIIOB
M TUAPOKCHJIOB.
Paznes 4. CTpoeHue U CBOICTBA OPraHMYeCKHX BeLIeCTB
'Ypox 2. IlosiBieHHEe W pa3BUTHEC OPraHUYECKOH XUMHH KakK Haykd. [IpeaMeT OpraHn4ecKkod XHMHH.
Teopusi XMMHUYECKOTO CTPOEHMsI OpraHuueckux coeauHeHuit A.M. BytnepoBa. YrieponaHblit ckener
Tema 4.1. Krnaccubpukanus, crpoeHue WU P o p P yriep P JIP 3, JIP 5,
opranudeckoit Monekyibl. zomepus u nzomepsl. Pagukan. [IpuHINIBI KIacCH(pUKAINN OPTraHUIECKUX 2
HOMEHKJIATYPa OPraHM4ECKUX BEILECTB o 8 JIP 11
coenuHeHU. MexnyHapoaHas HOMeHKIaTypa. [loHsThe 00 a30Tcojepkamux coeauHeHusX, BAB
(yrneBopax, xupax, benkax) u BMC.
Ypox 3-5. Knaccudukarus, cTpoeHHe 1 HOMCHKIIATYpa OPTraHUYCCKUX BEIICCTB. 6 JIP 3
Ypox 6. OH3HKO-XMMHUYECKHE CBOHCTBA OPraHMYECKHX COCIMHEHHH OTAENBHBIX KIIACCOB (aJIKaHBL,
IMKJTOATIKaHbI, AIKEHBI, alKUHBI, aJKAJUCHBI, apeHbl, COUPTHI, (DEHONBI, KUCIOTHI, albICTUABL, OENKH, 2 TP 3. JIP 13
momiMepsl). [lomumepu3anys STHICHAa KaK OCHOBHOE HAIpaBJIEHUE €r0 HCIIONIB30BaHUS. | eHeTHueckas ’
Tema 4.2. CaoiicTBa OpPraHUYECKUX|CBA3h MEXK/Y KJIACCAMHM OPTaHUYECKAX COECMHEHUM 10
coeTMHeHHI 'Ypok 7-9. Penienue nenovex nmpeBpamieHHid Ha TEHETHYECKYIO CBSI3b MEXIY KIACCaMH OPraHMYECKHX| 6 P 3
coerHeHMi. PelieHre pacueTHbIX 3a/1a4 10 YPaBHEHUAM peaKlnil ¢ yJacTHEeM OPraHMYeCKUX BEIIECTB
CamocTosiTennpHast paboTa mo Teme 4.2. CocTaBieHHe CPAaBHUTEIBLHON TAOMHIBI CBOWCTB MPEICIbHBIX U 2 1P 3. JIP 13
HETpeebHBIX YTIIEBOIOPOIOB ’
'Ypox 10. buoopranndeckue coequHeHHA. Pob opraHndeckoil XMMUH B pelIeHHH MpoOiIeM MHIIEeBOi, 1P 3. JIP 7
Tema 4.3. Hpentuduxamus OpraHHYECKUX[PHEPreTHIeCKOH 0e30MacHOCTH, CO3/IaHUH HOBBIX MaTe€pHaIoB M albTEPHATUBHBIX HCTOYHHKOB SHEPTHH. 2 8 J'Il; 12 ’
BEIIECTB, UX 3HAYCHUE U TIPUMEHCHUE (OnacHOCTh BO3ACHCTBHUS HA )KUBBIC OPTaHU3MbI OTACIBHBIX KJIACCOB BEIIECTB, CMbIcH mokasares [1JIK
Ypox 11-13. Pemenune pacyeTHbIX 33724 Ha MOKA3aTelb MPESNIbHO JOMYCTUMOM KOHIICHTPAIIUH. 6 JIP 3,JIP 7
Pa3nen 5. KuHeTnueckue M TepMOAMHAMAYECKHE 3AKOHOMEPHOCTH ITPOTEKAHUSI XHMUYECKUX PeaKImii
. [Ypok 14. CKOpoCTh peaknuy, ee 3aBHCUMOCTb OT Pa3UIHBIX (akTopoB. TemnoBbie 3h(heKTH peakuuii.
Tema 5.1. CkopoCTh XHMHYECKHUX pEaKLHUH. P p DCAKIIHH, P ¢ POB.. bd pear
(O6paTuMocTh peakuii. XHMMHUYECKOe PaBHOBECHE U €T0 CMEIIECHHE TT0/T ISHCTBHEM Pa3IMIHBIX (PaKTOPOB. 2 2 JIP 3, JIP 13
XMHUECKOE paBHOBECUE
[Ipunuun Jle HlaTense.
Pa3nen 6. PacTtBopbl
Ypok 15. PactBopenue kak (pU3nKO-XUMHUUECKHit poriecc. CrocoObl MPUTOTOBICHHUS PACTBOPOB. JIP 3. JIP 7
MaccoBas 1o pactBopeHHoro BemiectBa. Cmbicn nokaszateis [1/IK B orieHke sxosiorndeckoi 2 J'II” 1 ’
6e3omacHocTH. [IpaBiia 9KOJIOTHYECKH 1IeI€CO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOHU IS TEIBHOCTH
Tema  6.1. [lonsTve 0  pacTBOpax.
N [Ypok 16-18. Pemenne pacueTHBIX 3aa4 Ha MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA 6 12 JIP 3
lccnenoBaHue CBOMCTB pacTBOPOB ~
UIaGopaTopHoe 3anaTue Ne 2. «OnpenencHue 3HaueHU pH pacTBOpoB mocie mpoBeIeHUS XUMUIECKIX 2 JIP 3, JIP 6,
[peaKLuii. JIP 13
CamocrosiTenbHast paboTa mo Teme 6.1. Penienue 3a1a4 Ha MacCOBYIO JIOJIO PAaCTBOPEHHOTO BELIECTBA H 2 JIP 3, JIP 6,
JIP 13

Paznea 7. IlpodeccuonanbHO-OpUEHTHPOBAHHOE CO/iep:KaHMe (codepKaHHe NPUKJIATHOI0 MOAYJisl). XUMUSI B ObITY M MPOU3BOACTBEHHOM /1esiTeIbHOCTH Ye10BeKa
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[OKYMEeHT noAnucaH 3NeKTPOHHOM NOAMNUCHIO.

Tema 7.1. Xumust B OBITY U IPOU3BOACTBEHHON]
I1esTeIbHOCTH YeI0BeKa

'Ypox 19. Hogelimue nocTikeHnss XuMU4Ieckoi Hayku. Posie xumuu B obecriedeHnn 6€301acHOCTH,
[Pa3BUTHH MeJUIMHBL. [IpaBuiia MOMCKA M aHANIN3a XUMUYECKOH MH(GOPMALUK U3 Pa3IHYHbIX HCTOYHUKOB
(Hay4Has jquTeparypa, cetb MHTepHeT)

JIP 3, JIP 5,
JIP 13

'Y poxk 20.

HpOMe)KyTO‘lHaﬂ aTrecrauus

nQdepeHINpOBaHHBII 3aueT




[JOKYMEHT noAnncaH 3NeKTPOHHOM NOAMNUCDHIO.

1. ”HO®OPMAIIMOHHOE OBECIIEYHEHUE PEAJIM3AIIUU ITPOI'PAMMBbI

Jns peanu3andy TporpaMMbl  OMOIMOTEUHBIH (OHJ 00pa3oBaTEIbHON OpraHU3alMU
UMeeT IeYaTHbIe W/MIM 3JEKTPOHHble 0Opa3oBaTesibHblE M MH(DOPMALMOHHBIE PECYpPCHl A
UCTIOJIb30BaHUS B 00pa30BaTEIHLHOM IMPOLIECCE.

2.1. OcHOBHBIC HCTOYHUKH

1. Pymutuc, I'. E. Xummus. bazoBeiii ypoBeHb: y4eOHHMK Uit 00pa30BaTENbHBIX
OpraHu3alyil, peaau3yrolux 00pa3oBaTeNbHbIE MPOrpaMMbl CPEAHEro MpopecCHOHAIBLHOIO
obpazoBanus / I'. E. Pymsutuc, ®. I'. ®enpaman. — 2-e usn., crep. - Mocksa: [Ipocsemenue, 2025.
- 337 c. — (Yuebnuk CIIO). - ISBN 978-5-09-124954-5. - Texkcr: snekrponHsbii. - URL:
https://znanium.ru/catalog/product/2202350. — Pexum moctymna: mo mo/mcKe.

2. Tabpuensn, O. C. Xumus. 10-i kinacc. ba3osiii ypoBenb: yueOHuk / O. C. ['abpuensH,
. I'. Octpoymos, C. A. CnankoB. — 7-e u3n., crep. - Mocksa : Ilpocsemenne, 2025. - 129 c. —
ISBN 978-5-09-124953-8. - Tekcr: 3JICKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2202349. — Pexxum aocTyma: 1o mojamnuckKe.

3. Tabpuensn, O. C. Xumus. 11-i knacc. ba3osiii ypoBenb: yueoHuk / O. C. ['abpuensiH,
H. T'. Octpoymos, C. A. CnagkoB. — 7-e u3a., crep. - Mocksa: [Ipocsemenue, 2025. - 131 c. —
ISBN 978-5-09-127052-5. - Tekcr: 3JICKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2220381. — Pexum moctyma: 1mo momcKe.

2.2. /lonoTHUTEIbHbIE HCTOYHUKH
1. Pageuxwuii, A. M. Xumus. ba3oBblit ypoBeHb. TpeHUPOBOYHBIE U TPOBEPOUYHBIE PAOOTHI
yueOHOe TMoco0ue, pa3padOTaHHOE B KOMIUIGKTE C YYEOHHKOM Ui OOpa30BaTeIbHBIX
OpraHu3alyii, peanu3yriuux o0pa3oBaTelbHbIE MPOTPaMMbl CPEIHEro MPOQPEeCCHOHATBHOTO
obpazoBanus / A. M. Panmenkwmii. - 2-e u3a., crep. - Mocksa : [Ipoceemenue, 2025. - 81 c. -
(Yuebnuk CIIO). - [ISBN 978-5-09-124962-0. - Tekct: »saektponnsii. - URL:
https://znanium.ru/catalog/product/2202356. — Pesxum gocTyma: 1mo mojamnucke.

2. I'apummn, A. I1. Ob6mas u HeopraHuyeckass XMMHsI B CXeMax, pUCYHKax, TaOIuIax,
XUMHYECKHX peakiusx : yaeoHoe mocoodue / A.Il. 'apmmn. — 2-e u3a., uctp. u gorn. — Mocksa:
NH®PA-M, 2025. — 304 c. — (Cpennee npodeccronanbHoe oodpazoBanue). - ISBN 978-5-16-
020345-4. - Tekcr: anextponnsbiid. - URL: https://znanium.ru/catalog/product/2169833. — Pexxum
JIOCTYTIA: 110 TOAIHCKE.

Cospemennblie npogeccnoHaNbHbIC 023b1 JAHHBIX, HHGOPMAIMOHHBIE CIPABOYHbIC
cucTemMbl M HHpopManMoOHHbIe pecypchl ceTu UHTepHeT:

Ne IlepedyeHn

OBC Znanium https://znanium.ru/ aBTOprU30BaHHBIN TOCTYII

Xumusi. OOpa3oBaTebHbINH CANUT ISl HIKOJILHUKOB — WWW.hemi.wallst.ru

O06pa3oBaTebHBIN CAlT [T MKOIRHIUKOB — WWW.alhimikov.net

DnexTporHast OMOIMOTEKA M0 XUMHUK — WWW.chem.msu.su

OIIC Koncyaprantllntoc https://cloud.consultant.ru aBropu3zoBaHHbli JOCTYII

SHRAEI AN L

OIIC «Cuctema ["apanTy https://go.garant.ru/ aBTOpHW30BaHHBIH JTOCTYIT

JOKYMEHT NOANMUCAH 3JJEKTPOHHOHA NMOANUCHIO

A HNOJJIMHHOCTD JOKYMEHTA ITOATBEPXK/IEHA.
@ IMPOBEPEHO B ITPOT'PAMME KPUIITOAPM.

NOJANNUCH
O6wuii ctatyc noanucu: Moanuck BepHa
Ceptudukar: 0277C872000FB4AFB24C14D5027B13E946
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