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1. IOACHUTEJIBHAA 3AIITMCKA

[Iporpamma Kypca BHEYpOUHOM JAESTEIBHOCTH «XHUMHS: MPOCTO O CIOKHOM)
pa3paboTaHa B COOTBETCTBHM C TpPEOOBaHUSAMHU (eaepajIbHOr0 TOCYJIapCTBEHHOTO
00pa30BaTeIbHOTO CTaHAapTa K pe3yJbTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHOU
pOrpamMMbl  CpeJHEro OO0IIero o00pa3oBaHUS W SIBISETCS OJHOM M3 BaKHBIX
COCTaBJISIOLINX PAOOTHI C BBICOKOMOTHBUPOBAHHBIMH PEOSITAMH.

HanpaBienue mnporpamMmbpl:  OOUIEMHTEIUIEKTYalbHOE, COJEPKATEIBHO
CBSI3aHa C KypcamMH XHMHH, Ouonoruu, ¢Gu3nkd, HUHPOPMATHKH, T. €. HOCHUT
WHTEIPUPOBAHHBIN XapakTep U CIOCOOCTBYET pPa3BUTHIO €CTECTBEHHO-HAYYHOIO
MHUPOBO33pPEHUS 00YUaIOLIUXCS.

YpoBeHb 0CBOCHUSI MPOrpaMMbl: 0a30BbIi

AKTYaJIbHOCTh NPOrpaMMbl  OIpENEIseTcs] HEOOXOAUMOCTBIO TMOIAEPKKU
npoduibHOrO  00pa3oBaHMs,  HAMPaBIEHHOTO  HA  TOJTOTOBKY  Oyaymimx
npoecCHOHANOB Il Pa3BUTHUSL BBICOKOTEXHOJIOTMYHBIX TPOU3BOJICTB HA CTHIKE
€CTECTBEHHBIX HayK: XUMHH, Ouonoruu u ¢usuku. ComepkaHue Kypca sBISETCS
KOHBEPI€HTHO OPUEHTHUPOBAHHBIM U oOOecneurBaeT (HOPMHUPOBAHUE KOMIIETEHIIHH,
HEOOXOJUMBIX [JISl JKU3HU W TPYAOBOW JESITEIBHOCTH B SIOXY BBICOKOPA3BUTOU
HayKH U COBPEMEHHBIX TEXHOJIOTHIA.

IIporpaMmma BHeypPOYHOH [JeATEJbHOCTH «XHMMHS: NMPOCTO O CJOKHOM»
pa3padoTaHa B COOTBETCTBHH €O CJeAYIOIIMMH HOPMATHBHO-NIPABOBBIMH
JOKYMEHTAMMU:

®enepanbHblil 3akoH Poccuiickoit @eneparuu ot 29.12.2012r. Ne273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanniny (¢ UI3MEHEHUSIMU U JOTIOJIHEHUSIMU );

[Ipuka3z MunucrepctBa odpazoBanus U Hayku Poccuiickoirt ®enepanuu ot 17
Masg 2012 1. Ne 413 «OO6 yrBepx)aeHUH (eaepallbHOTO TOCYyIapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHJapTa CpelHero oouero oOpa3zoBaHUs» (C U3MEHEHUSMHU U
JOTIOJTHEHUSIMU );

[IpumepHasi ocHOBHasi oOpa3oBaTelibHas MporpamMma CpeAHEro O0OIero
oOpa3zoBaHus, on00peHHas pemieHrneM denepabHOTO  y4eOHO-METOAUYECKOTO
o0beauHeHus 110 061eMy odpazosanuto (IIporokosn ot 28 urons 2016 r. Ne 2/16-3);

ITpuka3 MunucrepctBa npocenieHusi Poccuiickoii @enepanun ot 28 aBrycra
2020 1. No 442 «O6 yrBepxnaenun llopsiaka opraHM3allUM W OCYIIECTBIICHUS
00pa3oBaTeIbHOMN JesTEILHOCTH IO OCHOBHBIM 0011€00pa30BaTEeNbHBIM MPOrpaMMam
- 00pa3oBaTelbHBIM MpPOrpaMMaM HayajdbHOrO OOIIEr0, OCHOBHOTO OOILEro u
cpeaHero ooiiero oopa3oBaHus (C U3MEHEHUSIMU U JOTIOJIHCHUSIMU );

IIpuka3 Munucrepctsa npocsemenust Poccniickorn ®enepannn ot 20.05.2020
No 254 «O6 ytBepxaeHuu ¢enepaabHOro MepeyHs YYEeOHUKOB, JOIMYIIEHHBIX K
WCIIOJB30BAaHUIO MPHU peav3allid HMEIOIUX TOCYAapCTBEHHYIO aKKPEAUTAIUIO
00pa30BaTEeNbHBIX MPOrPaMM HA4yalIbHOTO OOIIEro, OCHOBHOTO OOIIETr0, CPETHETO



o0miero 00pa3oBaHUsl OpPraHM3AIMAIMH, OCYIIECTBISIIOIIMMUA  00pa30BATEIbHYIO
JeSATEIbHOCTDY;

[ToctanoBnenue ['1aBHOrO rOCyJapCTBEHHOTO CaHUTapHOTO Bpada ot 28.09.20
N 28 «O6 yrBepxnaenun canutapubix mpaBuin CII 2.4.3648-20 «CanurtapHo-
AMUAEMHUOJIOTUYECKHE TPEOOBaHUS K OpraHU3allid BOCIIUTAHUS U 00y4YEHHUs, OTIbIXa
U 037I0POBJICHUS ICTEH U MOJIOJCHKIY,;

Heas mporpaMmbl: pa3BUTHE IO3HABATEIBHBIX HHTEPECOB U TBOPYECKUX
CIIOCOOHOCTEM OO0ydarommxcs depe3 MPAKTUYECKYI0 HaAMpPaBIEHHOCTh OOy4YeHUs
XUMHUM W HHTETPUPYIOLIYIO pOJIb XHUMHUU B CHCTEME €CTECTBEHHBIX HAYK;
dbopMUpOBaHHE YCTOMYMBOTO HHTEpeca K MPOPECCHOHANBHON IESATEIbHOCTH B
00J1acTH €CTECTBEHHBIX HaYK.

3axayu nporpamMmbi:

— (OpMHpPOBaHKE €CTECTBEHHO-HAYYHOTI'O MUPOBO33PEHUS 00YUaIOIIUXCS;

— pa3BuUTHE NPUEMOB YMCTBEHHOM JEATEIBbHOCTH, ITO3HABATEIIBHBIX WHTEPECOB,
CKJIOHHOCTEH U CIIOCOOHOCTEH 00yUarommxcs,

— yriIyOJlieHHe BHYTPEHHEW MOTUBAMM  OOydarommxcs, (QOpMHUpOBaHUE
NOTPEOHOCTH B MOJYYECHUH HOBBIX 3HAHUI U PUMEHEHHE UX Ha MPAKTUKE;

— pacumpeHue, yriryosieHue 1 00001uIeHrue 3HaHui 10 XUMHH;

— pacupeHue, yriryosieHue u o0o0OIleHrne 3HaHUH O XMMHUYECKOM IpoIliecce,
MPUYMHAX U MEXAHU3ME €ro MPOTEKAHUS;

— HCIOJIb30BAaHUE MEXMPEIMETHBIX CBSI3€M XUMHHU C (U3UKON, MaTEMaTUKOH,
OHoJoruen, HKOJOrUed, pacCMOTPEHUE 3HAYEHUs JAHHOTO Kypca ISl YCIEIIHOIO
OCBOEHHSI CMEKHBIX JIUCUHUILINH;

— COBEPILIEHCTBOBAHHUE SKCIEPUMEHTANIBHBIX YMEHUN U HABBIKOB B COOTBETCTBHHU
C TpeOOBaHUSIMHU MPABUI TEXHUKU O€30MaCHOCTH;

— paccMOTpPEHHE CBSI3U XHUMHUU C OJKU3HBIO, C BaxHeHmMMH chepamu
NEesATEIbHOCTH YEIO0BEKa,;

— pa3BUTHE |y OOy4YalIIMXCSd YMEHUS  CaMOCTOSTENIbHO paldoTaTh C
JOTIOJTHUTENBHON JTUTEPATYPOU U APYTUMH CPECTBAMH HHPOPMALIUK;

— (¢dopMupoBaHre y OOydYarOUIMXCS YMEHHMM aHaJIM3UpOBaATh, COIMOCTABJISATH,
MPUMEHSITh TEOPETUUECKUE 3HAHUS HA MPAKTHUKE;

— (QopmupoBaHHE YMEHHI MO PELICHUIO SKCIIEPUMEHTAIBHBIX U TEOPETUYECKUX
3a/ay.

IIporpamma npeaHazHaveHa AJis1 00y4alOUIUXCH OAMHHAAUATBIX KJIACCOB,
MHTEPECYIOIINXCS €CTECTBEHHBIMU HAYKaAMU.

O6bem nmporpammbl. 68 yacos. [Iporpamma paccuutana Ha 1 rog oOydeHus
110 2 yaca B HEJIEJIO.

2. IJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA KYPCA
BHEYPOUYHOMH JEATEJBHOCTH
JIn4HOCTHBIE Pe3yJIbTAThI:



— c(OpMUPOBAHHOCTD MHUPOBO33pPEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY  ypPOBHIO Pa3BUTUSI HAyKM ¥  OOIIECTBEHHON  MPaKTHKH,
OCHOBaHHOTO Ha JHAJIOTe KYJIBTYp, a TaKXkKe Pa3IUYHBIX (OpPM OOIIECTBEHHOTO
CO3HaHMsI, OCO3HAHHUE CBOETO MECTA B MOJIUKYJIHTYPHOM MHUPE;

— cOPMUPOBAHHOCTh ~ OCHOB CAMOPA3BUTHSI M  CaMOBOCIIUTaHUS B
COOTBETCTBUHM C OOIIEYETOBECUCCKUMH IICHHOCTSAMHU W HICAIaMU TPAKIAHCKOTO
o0IecTBa; TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITCNIBHOHM, TBOPUYECKOH W
OTBETCTBEHHOM JIEATEIBHOCTH;

— TOTOBHOCTb M CHOCOOHOCTH K  OOpa3oBaHHIO, B  TOM
Yrclie CaMOOOpa30BaHUIO, HA TMPOTSHKEHUM BCEH  KHU3HU;  CO3HATEIIBHOE
OTHOIIIEHWE K HEMpEephIBHOMY O0Opa30BaHUIO Kak YCJIOBHIO  YCIEIIHOM
1po¢dheCCUOHAIBHOM 1 OOIIECTBEHHOM e TEIbHOCTH;

— ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOYasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIOPTA, OOIIECTBEHHBIX OTHOIIICHU;

— OCO3HaHHBIA BBIOOP Oynyiiel mpodeccuu 1 BO3MOKHOCTEN peanu3aluu
COOCTBEHHBIX KU3HEHHBIX IUIAHOB, OTHOUIEHHWE K MpodecCHuoHaTLHOM
JESTETPHOCTH KaK BO3MOXKHOCTH YYacTHsl B PEHICHUM JUYHBIX, OOIIECTBEHHBIX,
rocyJapCTBEHHBIX, OOIIEHAITMOHAIBHBIX MPOOIIEM;

— c(hOpPMHUPOBAHHOCTH IKOJIOTUYECKOTO MBIIIJICHUSI, TTOHUMAHUS BIUSHUS
COLIMAJIbHO-9)KOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUAIIBHOM
CpeIbl; MPUOOPETEHUE OTBITa SKOJIOTO-HATIPABICHHOM e TEIBHOCTH;

MertanpeameTHbie pe3yJibTaThl:

— CaMOCTOSITENTLHO ONPEEISTh 1IEJIH, 3a/1aBaTh apaMeTpbl U KPUTEPHUH, 110
KOTOPBIM MOYKHO OTIPEACIUTH, YTO L1EJIh TOCTUTHYTA;

— OLIEHWBATh BO3MOXKHBIE TTOCIEACTBHSI TOCTHXKEHUS MTOCTABICHHOW 1I€TTH B
AESTeNIbHOCTH, COOCTBEHHOW JKU3HU U KHU3HU OKPY>KAIOIIUX JIFO/IeH, OCHOBBIBASICH
Ha COOOPAKEHUSIX STUKHA U MOPAJIH;

— CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJladyd B 00pa3oBaTEIbHOMN
NESTETbHOCTH U KU3HCHHBIX CUTYaIIUSIX;

— OIICHMBATh M HCIIOJIb30BaTh PECYPChl, B TOM YHUCIIE BpPEeMs U JpPYyrue
HEMaTepUaIbHBIC PECYPChl, HEOOXOIUMBIE I JOCTHXKCHHS TIOCTABIICHHOMN €U
U peayi3aliy TIaHOB JeATEeILHOCTH,

— CaMOCTOSATEIILHO OCYIIECTBIISATh, KOHTPOJIUPOBATh W KOPPEKTHPOBATH
JeSITeIbHOCTD;

— COTIOCTABJIATh TIOMYYEHHBIH Pe3yabTaT JEATEIBHOCTH C TOCTaBICHHON
3apaHee IeTbIo;

— YMEHHE CaMOCTOSATEIHHO OIICHMBATh U IPUHUMATh peleHus,
OTIPE/ICTISIONINE CTPATETHIO TIOBEJCHMS, C YUETOM T'PaXTAHCKUX M HPABCTBEHHBIX
LICHHOCTECH;

— BIAJICHUE HAaBBIKAMU  TO3HABATEILHON peICKCUU KaK  OCO3HAHUS
COBEpINIAEMbIX JEHCTBUUA ¥ MBICIHUTEIBHBIX IMPOIECCOB, WX PE3yJbTaTOB M



OCHOBAaHUWU, TPAHULL CBOETO 3HAHUS W HE3HAHHUSI, HOBBIX ITO3HABATEIBHBIX 3a/1a4 U
CPEICTB UX JOCTHUKECHUS

— BJIaJICHUE HABbIKAMHU T03HABATEIbHOM, Yy4EOHO-HCCIIEIOBATEIIbCKON |
IIPOCKTHOM JIEATEIbHOCTH, HaBbIKAMHU pa3pelieHusl IpoOjieM; CHOCOOHOCTh H
FOTOBHOCTh K CAaMOCTOSITEIbHOMY TIOMCKY METOJOB PEUICHUS IPAKTUUYECKUX
3a7a4, TPUMEHEHUIO PA3JIMYHBIX METOJOB IMO3HAHUS;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIbHON HMH(MOPMAIIMOHHO-
MMO3HABATEIILHOM JCATEIPHOCTH, BIIAJICHUE HABBIKAMU IOJYYCHHUS HEOOXOIMMOM
uHDOpMaIMu W3 CJIOBaped pa3HBIX THUIIOB, YMEHHE OpPHUEHTHUPOBATHCS B
Pa3TMYHBIX UCTOYHUKAX WH(POpMAIINH,

— OCYIIECTBIISATh PAa3BEPHYTHIM WH(OPMAITMOHHBIN IMOMCK U CTAaBUTh HA €r0
OCHOBE HOBbIE (yueOHbIC 1 MTO3HABATEIIbHbBIC) 3a/1a4H;

— KPUTUYECKHU OLICHUBATh u UHTEPIIPETUPOBATH UH(POPMAIIHIO,
MOJIy4aeMyl0 U3 Pa3IMYHBIX MCTOYHHMKOB, pacrlo3HaBaTh M (DUKCHUPOBATH
IIPOTUBOPEYMS B MHPOPMAITMOHHBIX HCTOYHHKAX;

— HCIIOJIb30BaTh PAa3JIMYHbIC MOJICIbHO-CXEMATUYECKUE CpPEACTBA IS
MPEICTABJICHNUS CYIIECTBCHHBIX CBA3€M M OTHOIICHWN, & TaKXE MPOTUBOPECUYUHU,
BBISIBJICHHBIX B HH(GOPMAIIMOHHBIX UCTOYHUKAX;

— HAXOJUTh W TMPUBOJUTH KPUTHUYECKHE APTYMEHThl B OTHOIICHUHU
JNEUCTBUA W CYXKJICHHUM JPyroro; CIHOKOWHO H Pa3yMHO OTHOCHUTBCS K
KPUTUYECKUM  3aMEYaHUSM B  OTHOIIEHUU  COOCTBEHHOTO  CYXKJICHWUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;

- BBIXOJIUTh 32 paMKud ydeOHOro mpeaMeTa M OCYLIECTBIISITh
LIEJICHAIIPABJICHHBIMA MMOUCK BO3MOKHOCTEN Uil IIMPOKOrO MEPEHOCA CPENCTB U
CIT0CO0OB JICHCTBUS;

— BBICTpaMBaTh  WHAMBUAYAIbHYIO  OOpa3oBaTEIbHYIO  TPACKTOPHIO,
VUYUTHIBAsE OTPAHUYCHUS CO CTOPOHBI JIPYTUX YYaCTHUKOB M PECYPCHBIC
OrpPaHUYECHUS;

— Pa3BEPHYTO, SICHO, JOTMYHO W TOYHO M3JIaraTh CBOK TOYKY 3PEHUS C
MCIIOJIb30BAaHUEM aJICKBATHBIX (YCTHBIX U MMCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

IIpeaMeTHbIE pe3yabTaThI:

— pacKpbeIBaTh Ha IpHMEpax posib (PU3MYECKOH XUMHUU B (POPMHUpPOBAHUHU
COBPEMEHHOW HAYYHOW KapTUHBI MHpPa M B MPAKTUYECKOM JI€STEIBHOCTH
YEJI0OBEKA, B3aMMOCBS3b MEXK1Yy XUMHUEN U IPYTUMH €CTECTBEHHBIMU HAYKaMU;

— YCTAHABIMBATh 3aBUCHUMOCTh CKOPOCTM XHUMHUYECKOM pEakuuu U
CMEILIEHUSI XUMHYECKOTO PABHOBECHS OT pa3IMYHbIX (HAKTOPOB C IIEJIBIO
ONPEAECICHNUS ONTUMAJIBHBIX YCIOBUM MPOTEKAHUS XUMUYECKUX TTPOIECCOB;

— MPOBOAUTH PACUEThI TETUIOBOTO A((PeKTa peakiiMi Ha OCHOBE YpaBHEHUS
PEAKLIMHU U TEPMOJIUHAMUYECKUX XAPAKTEPUCTUK BEILIECTB;

- MPOTHO3UPOBATh BO3MOXKHOCTh W TMPEAET MNPOTEKAHUS XUMHUYECKUX
MPOLIECCOB HA OCHOBE TEPMOJIMHAMHYECKUX XAPAKTEPUCTUK BEIIECTB;



— cobmoaTh mpaBuia 0€30MacHOro0 OOpalleHHus C €IKHUMH, TOPIOYMMH U
TOKCHUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBOI XUMUU;

— OCYILECTBIATh IIOMCK XHUMHUYECKOM MH(OpMAlMM 10 Ha3BAHUAM,
UACHTU(UKATOPaM, CTPYKTYPHBIM (pOpMyJiaM BELIECTB;

— KPUTHUYECKH OLICHMBATh W HMHTEPIPETUPOBATH JaHHbIE, Kacarolluecs
XUMHH, B COOOIIEHUSAX CPEICTB MaccoBOM MH(opmaiuu, pecypcax WHTepHera,
HAYyYHO-TIOMYJSIPHBIX ~ CTaTbsIX C TOYKM 3pEHUS  €CTECTBEHHO-HAy4YHOM
KOPPEKTHOCTH;

— yCTaHABIMBATh B3aMMOCBS3M MEXAY (pakTamMu U TEOpHeH, MPUYUHOU U
CJIEJICTBUEM IIPH aHAIIM3€ MPOOJIEMHBIX CUTyalluld 1 OOOCHOBAaHUU MIPUHUMAEMbIX
pEeLIEeHN Ha OCHOBE XUMUYECKUX 3HAHUU.

— dbopMynupoBaTh IeNb  UCCIEIOBAHMS, BBIABUTATh H  IPOBEPATH
AKCIIEPUMEHTAJIBbHO THUIIOTE3bl O COCTOSHUM PABHOBECHUS XUMHUYECKHX CHCTEM,
SHEPreTUUECKUX 3P PeKTax MporeccoB Ha OCHOBE TEPMOJAUHAMUYECKUX PAaCUETOB,
O CBOMCTBaX MOBEPXHOCTU PA3IUYHBIX TEIl;

— CaMOCTOSITENIbHO ~ IUJIAHUPOBAaTh U MPOBOAUTH (PU3UKO-XUMUUYECKUE
HKCIIEPUMEHTHI € COOJIIOJEHUEM NpaBUJl 0€30macHOM pabOThl C BEIIECTBAMHU U
1a60paTOPHBIM 000PYAOBaHUEM;

— UHTEPIIPETUPOBATh JIaHHBIE O TEIUIOBOM 3P (eKTe, CKOPOCTH PEaKLUU U
BIMSIHUM Ha He€ pa3nuyHblX (AaKTOpOB, O COCTOSHUM paBHOBECHS,
MOBEPXHOCTHOM HATSDKCHUH, aJICOPOIIHNH, TTOTYICHHBIE B PE3YIbTaTe MPOBEICHHUS
(U3UKO-XUMHUYECKOTO IKCTIEPUMEHTA,

— POTHO3UPOBATh BO3MOXKHOCTh TPOTEKAHHS Pa3IMYHBIX XUMHUYECKUX
peakuuii B NpUpOJIe U Ha TPOU3BOJICTBE.



3. YUYEBHO-TEMATHUYECKOE INJIAHUPOBAHHUE KYPCA

BHEYPOYHOMH JESATEJBHOCTH

Ne | Haumenomanue pazzaena/remsl | Beero B ToMm umncne dopma

4acoB. KOHTPOJIS
Teopus | [IpakTnka

I'naBa 1. YriieBoaopoasbl 10 10

1 Tema 1.1. AnkaHbl 2 2 [IpakTuyeckas
pabota

2 Tema 1.2. AnkeHbl 2 2 [IpakTuyeckas
pabota

3 Tema 1.3. Ankunsl 2 2 [IpakTnueckas
pabota

4 Tema 1.4. AnkagueHsl 2 2 [IpakTuyeckas
pabota

5 Tema 1.5. Apomaruueckue | 2 2 [IpakTnueckas

YTJI€BOJOPOIbI pabora

I'maBa 2. Kucaopoacoaepxamue | 8 8

OpraHuyveckKue coeJHuHeHns

6 Tema 2.1. CriupTsl 2 2 [IpakTnueckas
pabota

7 Tema 2.2. @eHOIBI 2 2 [IpakTuyeckas
pabota

8 Tema 2.3. Anpgeruasl u |2 2 [IpakTrueckas

KETOHBI pabora
9 Tema 2.4. KapGonossie | 2 2 [IpakTnueckas
KHCJIOTBI pabota

I'naBa 3. A3oTcoaep:xkamiue | 8 4 4

OpraHnyecKue coenHeHus!

10 | Tema 3.1. AMuHBI 2 1 1 CrnoBapb
TEPMUHOB,
uH(porpaduxa,
MpaKTUYECKast
pabora

11 | Tema 3.2. AMUHOKHCIIOTBI 2 1 1 CnoBapb
TEPMUHOB,
uHporpaduxa,
MpaKTUYECKast
pabota

12 | Tema 3.3. benku 2 1 1 CnoBaphb
TEPMUHOB,

uHdorpaduka,




paKTUYeCcKast
pabota
13 | Tema 3.4. ITonumepsl 2 1 CnoBapb
TEPMUHOB,
uHporpaduka,
MIpaKTUYECKas
pabota
I'naBa 4. OxucanrejabHo- | 8
BOCCTAHOBHUTE/IbHbIE peaKIud B
OpPraHuYecKoil XUMHHI
14 | Tema 4.1. CreneHb OKUCIEHUS. | 2 [IpakTuyeckas
Onpenenenue CTEIECHEN pabota
OKHUCJICHUS
15 |Tema 4.2. Kuaccuduxamnus |2 [IpakTnueckas
peakuuii OKHUCJIEHUS u pabora
BOCCTAHOBJICHHSI B
OPraHUYECKON XUMUH
16 | Tema 4.3. Merton | 2 [TpakTrueckas
AIIEKTPOHHOIO DanaHca pabora
17 | Tema 4.4. Metoa nonypeakuuii | 2 [IpakTnueckas
pabora
I'naBa 5. Xumunyeckas | 8 4
TEePMOAUHAMHKA
18 |Tema 5.1. TIlepBolii 3akoH | 2 2 CrnoBapsb
TEPMOTUHAMUKHN TEPMUHOB,
uH(porpadrka
19 | Tema 5.2. Tepmoxumus. 3aKkoH | 2 2 CrnoBapsb
['ecca TEPMHUHOB,
uHporpaduka
20 | Tema 5.3. 3aBUCUMOCTbD | 2 [IpakTnueckas
TETUIOBOTO s dexra oT pabota
TEMIIEPATYPHI. YpaBHeHUE
Kupxroda
21 | Tema 5.4. Kanopumerpus 2 [IpakTueckas
pabota
I'naBa 6. XuMunveckass KHHeTHKA 8 4
22 | Tema 6.1. CxkopocTs | 2 2 CrnoBapb
XUMUYECKON peaxknuu u TEPMUHOB,
BIUSIONINE HA HE€ (haKTOPBI uHporpaduka
23 | Tema 6.2. dopmainbHas | 2 2 CrnoBapp
KHHETHKA TTPOCTHIX PEaKIINA TEPMUHOB,




uHdorpaduxa

24 | Tema 6.3. 3aBUCUMOCTH | 2 2 [IpakTnueckas
CKOPOCTH XUMHYECKON pabota
peakimu  OT  KOHIICHTpAaIluu
peareHToB

25 |Tema 6.4. Karanutuyeckue |2 2 [IpakTnueckas
peakimu pabota

I'nmaBa 7. Xumnyeckoe paBHoBecue | 8 4 4

26 |Tema 7.1. OOparumbie |2 2 CnoBapb
HEoOpaTUMBbIC XUMHYECKUE TEPMHHOB,
peakimu. Bumbl XUMHYECKOTO uHporpaduka
paBHOBECHSI.

27 | Tema 7.2. 3aK0OH JACHCTBYIOIIUX | 2 2 CnoBapp
macc. KoncranTa paBHOBecus.. TEPMUHOB,

uH(porpaduka

28 | Tema 7.3. BiusHue pa3nuyHbIX | 2 2 [TpakTuueckas
(bakTopoB Ha COCTOSIHUE pabora
paBHOBECHSI.

29 | Tema 7.4. Xumuueckoe | 2 2 [IpakTnueckas
paBHOBECHE pabora

I'naBa 8. [loBepxHocTHbIE siBjienus | 10 2 8

30 |Tema 8.1. TloBepxHocTHas |1 1 CrnoBapb
DHEPTHUS TEPMUHOB,

uH(porpaduka

31 | Tema 8.2. AncopOuus 1 1 CnoBapsb

TEPMUHOB,
uHporpaduka

32 | Tema 8.4. CpaBuenue | 2 2 [IpakTnueckas
s PekTUBHOCTHU MOJOIIIHUX pabota
CPEICTB

33 | Tema 8.5. Ancopbrus | 2 2 [IpakTuyeckas
KapOOHOBBIX KHUCIIOT pabora
aKTUBHPOBAHHBIM yTIEM

34 |Tema  8.6. Obnapyxenue | 2 2 [TpakTueckas
KaTHOHOB METaJlJIOB Cc pabota
MOMOILBIO OyMaxHOM
xpoMarorpaduu

35 | O0o6maromuii ypox 2 2 3amuTa

IPOEKTa
Hroro: | 68 18 50
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4. COAEP)KAHUE KYPCA BHEYPOUHOM AESATEJBHOCTH

Haumenosanmue
pazjiena/TeMsl

Kpatkoe coJiep>KaHue
NESATEIbHOCTH 00YyUaloImuXCs
B paMKaxX TEOPETUYECKUX U
MPaKTUYECKUX 3aHSITHM

Buasr u hopmsr

OpraHu3aluu
3aHSATUH

I'naBa 1. YrueBogopoanl

1

Tema 1.1. Ankausl

Ilpaxmuxka. N3yuenue
TOMOJIOTHYECKOT'O pana
aJKaHOB, BUJIOB M30MEpPUU U
Ka4ECTBEHHBIX PEAKIU

[TocTtpoenue
XUMHYECKUX
peaKkiuu,
M30MEPOB

Tema 1.2. AJKeHBI

Ilpaxmuxa. N3yuenne
TOMOJIOTHYECKOT'O pana
aJIKEHOB, BUJIOB U30MEPUH U
Ka4ECTBEHHBIX PEAKIUI

ITocTtpoenue
XUMHUYECKUX
peaKUnii,
M30MEPOB

Tema 1.3. AJIKUHEI

Ilpaxmuxka. N3yuenue
TOMOJIOTHYECKOIO pana
AJKUHOB, BUJ0B U30MEPUU U
Ka4ECTBEHHBIX PEaKIUN

IToctpoenue
XUMHYECKUX
peaKkiuu,
M30MEPOB

Tema 1.4. AnkaaueHsl

Ilpaxmuxka. N3yuenue
TOMOJIOTHYECKOTO pana
aJIKaJINCHOB, BHUJIOB
M30MEPUH M KadYE€CTBEHHBIX
peaKInil

IToctpoenue
XUMHYECKUX
peaKuuii,
HM30MEPOB

Tema 1.5. Apomarnueckue

YIJIEBOIOPOIbI

Ilpaxmuxa. N3yuenne
TOMOJIOTHYECKOTO psana
apeHoB, BUJIOB HM30MEpUM U
KaYECTBEHHBIX PEAKIUI

ITocTtpoenue
XUMUYECKUX
peaKiuu,
HU30MEpPOB

I'nasa 2. Kuciaopojacoaepxamue o

raHun4e€CKHnue COCAMHCHUA

6

Tema 2.1. CniupTsl

Ipaxmuxa. N3yuenne
TOMOJIOTMYECKOTO psna
CIIUPTOB, BUJAOB U30MEPHUU U
KAY€CTBEHHBIX PEAKIUU

ITocTtpoenue
XUMHUYECKUX
peaKkiuu,
M30MEpPOB

Tema 2.2. ®eHOBI

Ilpaxkmuxa. N3yuenue
TOMOJIOTUYECKOTO psna
(dheHoJIOB, BUJOB U30MEPUU U
KaY€CTBEHHBIX PEAKIUI

IToctpoenue
XUMHYECKUX
peaKiuu,
M30MEPOB

Tema 2.3.
KETOHBI

AJperuanl

)41

Illpakmuxa. N3yuenue
TOMOJIOTHYECKOTO psana
aNnbAETUIOB U  KETOHOB,
BUJIOB U30MEpUH U

IToctpoenue
XUMHYECKUX
peaKiuu,
M30MEPOB

11




Ka4CCTBCHHBIX pCaKHI/Iﬁ

9 Tema 2.4. KapboHossie | [Ilpakmuxa. Nzyuenue | [ToctpoeHue
KHCJIOTBI TOMOJIOTHYECKOTO pAlla | XUMHYECKUX

KapOOHOBBIX KHCIIOT, BUJIOB | pEaKIuH,
M30MEPUM M KAYECTBEHHBIX | N30MEPOB
peaKInit

I'naBa 3. A3orcoaep:kaniue OpraHnyecKue coeAMHeHHs

10 | Tema 3.1. AMuHBI Teopus. Nzyuenue | O630pHas
Kiaccuukanuu U | JEKIIUS.
bu3nIeCKUX cBouctB | [locTpoenue
aMUHOB XUMHYECKUX
Ilpakmuxa. N3yuenue | peakuui,
TOMOJIOTUYECKOTO psna | ©i30MEPOB
aMUHOB, BUJIOB U30MEpUU U
KAUuE€CTBEHHBIX PEAKIIUM

11 | Tema 3.2. AMUHOKHCIIOTBI Teopus. Nzyuenue | O630pHas
KJ1IacCU(UKALIUU U | JICKIHS.
bu3nUeCcKuX cBouctB | IlocTpoenue
AMUHOKHUCIIOT XUMHYECKUX
Ipaxmuxa. N3yuenne | peakuui,
TOMOJIOTUYECKOTO psaa | ©i30MEPOB
aMUHOKHCJIOT, BHJIOB
M30MEPUM M KayeCTBEHHBIX
peakuii

12 | Tema 3.3. benku Teopus. Nzyuenue | O630pHas
Kiaccuukanuu U | JEKILHUS.
¢usnueckux cpoiictB OenkoB | [loctpoenue
Ilpaxmuxa. N3yueHne | XUMHUYECKUX
TOMOJIOTUYECKOTO psina | peakuui,
O€JIKOB, BUIOB H30MEPUHU U | U30MEPOB
KaYECTBEHHBIX PEAKIUI

13 | Tema 3.4. Ilonumepsl Teopus. Nzyuenune | O630pHas
Kiaccuukanuu U | JTEKILHUS.
bu3ngecKux cBorictB | [TocTpoenue
MOJIUMEPOB XUMHYECKUX
Ilpaxmuxa. N3yuenne | peakuui,
TOMOJIOTUYECKOTO psna | i30MEPOB
MOJIMMEPOB, BUJIOB

W30MEPUUA U KAYECTBEHHBIX
peakui

I'nmaBa 4. OKHCJIUTEIbHO-BOCCTAHOBHMTE/IbHbIE PEAKIMH B OPraHUYecKOi
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XUMHUH

14 | Tema 4.1. Crenens | [Ipakmuxka. N3yuenue | Pemienue 3anau
okucienusi.  OnpeneneHue | METOAUKHU oTnpeeIeHUs
CTENEHEH OKUCICHUS CTENEHEH  OKHUCJICHHS B
OpraHN4eCcKON XUMUU
15 | Tema 4.2. Knaccudukanwms | [lpakmuxa. N3ydenue | Pemenne 3amau
peakuuid  OKHCICHHS W | IPUMEHEHUs peaxkuun
BOCCTAHOBJICHUS B | OKHCJICHUS u
OpraHUYECKON XUMUU BOCCTAHOBJICHUS B
OPraHuYeCKON XUMUHU
16 | Tema 4.3. Meton Ilpaxkmuxa. OrtpaboTka | Pemenue 3amau
AJIEKTPOHHOTO OanaHca MeToaa ANEKTPOHHOTO
OasaHca
17 | Tema 4.4. Meton Ilpakmuxa. OtpaboTka | Pemmenue 3amau
MTOJTypeaKIun METOJa MTOJTypEaKui
I'naBa 5. Xumnyeckasi TepMOAMHAMMKA
18 |Tema 5.1. Ilepmwri 3akoH | Teopus.  llepBwiii  3akoH | O030pHas
TEPMOJUHAMUKHU TEPMOJUHAMUKH. JIEKIUs
BuyTtpennss JHEprus,
TEIJI0Ta, paboTa, YPHTAIBIUS
19 |Tema 5.2. Tepmoxumus. | Teopus. Tepmoxumus. 3akoH | O030pHas
3akoH ['ecca I'ecca. Pacuér TtennoBoro | nexkuus
adekra peakiuu MeETOI0OM
KOMOWHUPOBAHUS
20 | Tema 5.3. 3aBUCHMOCTH Ilpaxmuxa. Otpabotka | Pemenne 3amau
TEII0BOro 3 dexra oT 3akoHa Kupxroda, monsipHas
TEMIIEPATYPhl. Y pPABHEHHE TEIUIOEMKOCTh BEILIECTBA,
Kupxrodga 3aBUCUMOCTh TEIJIOEMKOCTH
u TermoBoro sddekra ot
TEeMIIepaTyphl
21 | Tema 5.4. Kanopumetpus Illpakmuxa. Onpenenenue | Pemienne 3anau
TeroBoro 3¢ dexra peakiuu
HEUTpaAIN3AIUN
I'maBa 6. Xumnueckasi KHHETHKA
22 | Tema 6.1. CkopocTb Teopus. Mexanusm | O630pHas
XUMHUYECKOUN pEeaKiuu u XUMHYECKOU peaKIuu. | JCKIUs
BIIUSIONTME HA He€ PaKkTOphl | DJIeMeHTapHas peakiusi,
MOJIEKYJIIPHOCTh ~ PEAKIIUH.
@akTophl, BIMAIOIIME Ha
CKOPOCTb PEaKINU
23 |Tema 6.2. @opmanbHas | Teopus. OcHoBHoM noctynat | O630pHas
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KMHETHKA MPOCThIX PEAKIMi | XUMUYKON KUHETHUKH. | JIEKIUS
KoncranTa CKOPOCTH.
[opsinok pEaKInH.
dopmanpHas KUHETHKA
peakIMii 1eJI0T0 mopsIKa
24 | Tema 6.3. 3aBucumocts | [lpaxmuxa.  Onpenenenue | Pemenue 3amaq
CKOPOCTH XUMHUYECKOHN | KHHETUYECKOTO nopsiiKa
peaKknuu OT KOHIIEHTPAIHMH | PEaKIIH Pa3IOKECHHUS
peareHToB THOCEPHOMN KHCJIOTHI
25 |Tema 6.4. Karamutuueckue | [Ipaxmuxa. AxTnBHOCTE | Pemienne 3amaq
peakiuu Pa3IMYHBIX KaTaJIUu3aTOpPOB B
peakuuu Pa3NOKEHHUS

NIEPOKCHIA BOJIOPO/IA

I'naBa 7. XuMuyeckoe paBHOBecHe

26 |Tema 7.1. OGpatumbie u | Teopus. Nctunanoe | O630pHas
HEOOpaTUMbIE  XUMUYECKHE | XHMUYECKOE  PABHOBECHE. | JICKIIHS
peaxkuuu. Buner | 3atopmokeHHOE
XUMHUYECKOTO PAaBHOBECHSI. XMMHYECKOE PaBHOBECHE

27 | Tema 7.2. 3akoH Teopus. KoucranTel | O030pHas
JEHCTBYIONTUX Macc. pPaBHOBECHS,  BBIPAKCHHBIC | JICKIIUS
KoHcranTa paBHOBECHS. yepe3 PaBHOBECHBIE

napIuaibHbIe JaBJICHUS,
PaBHOBECHBIE
KOHIICHTpAIUH,
PaBHOBECHBIE MOJIbHBIE JIO0J

28 | Tema 7.3. Bnusaue Ilpaxmuxka. Bmusaue | Pemenue 3amau
pasmMuYHBIX (PaKTOPOB Ha KaTajan3aTopa,

COCTOSIHHE PAaBHOBECHS. KOHIICHTpAIlUU BEIIECTB —
YY9aCTHHKOB paBHOBECHS,
TEeMIEPaTyphl, o011ero
JaBJICHUS HAa  COCTOSIHUE
paBHOBECHSL. ITpuHIMUn
MOJIBMKHOTO paBHOBecHs Jle
[ITatense—bpayna

29 | Tema 7.4. Xumnueckoe Ilpaxkmuxa. Bnusuue | Pemenune 3amau
paBHOBECHE W3MEHEHHUS  KOHIICHTpaIun

KOMIIOHEHTOB ¥  JT00aBOK

MOCTOPOHHUX BEIECTB Ha
MOJIOKEHUE  XUMHUYECKOTO
paBHOBECHUS

I'naBa 8. IloBepXHOCTHBIE SIBJICHUSA
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30 |Tema &8.1. IloepxHoctHas | Teopus. Ocoboe coctosiHue | O630pHas
HEPTUs MOJIEKYJ ~ MOBEPXHOCTHOTO | JICKIUS
CJIOSI. [ToBepxHOCTHAas
DPHEPrus W TMOBEPXHOCTHOE
HaTsDKEHUE. Hekoropsie
METO/IbI U3MEpEeHUs
MTOBEPXHOCTHOTO HATSKEHUS.
I[Ilytm  camMOnpOHU3BOIBHOTO
CHIDKEHHSI  IIOBEPXHOCTHOU
DHEPTUMU. Bnusanaue
XUMHYECKON IIPUPOABI
BEIIICCTB Ha 170:
MOBEPXHOCTHOE HATSKEHHE
31 | Tema 8.2. AacopOuus Teopus. Ancopbrmus, | O630pHas
azicopOeHT, azicopOar. | JeKIus
duznyeckass U XUMHUYECKas
aacopouus. IloBepxHOCTHO-
aKTUBHBIE U TIOBEPXHOCTHO-
WHAKTHBHBIC BEIIECTBA
32 | Tema 8.4. CpaBuenue | [Ipaxmuxa. [Toctanorka | OdhopmieHme
3 ()EKTUBHOCTH  MOIOUIMX | ONBITA B JAOOPATOPHBIX | OTYETA
CPEICTB YCIIOBHSIX
33 | Tema 8.5. Ancop6uus | [Ipaxmuxa. [ToctanoBka | OdhopmiieHue
KapOOHOBBIX KHUCIIOT | OTIBITA B JIAOOPATOPHBIX | OTYETA
AKTUBHPOBAHHBIM yTIIEM YCIIOBUSX
34 |Tema 8.6. OOnapyxenue | [lpakmuka. OO6Hapyxenue | OpopmieHue
KaTUOHOB METAJIJIOB ¢ | katnonoB Cu”* , Co™, Ni** ¢ | oruera
IIOMOIIILIO OyMa)kHOU | TOMOIIIBIO OyMasKHOM
xpoMarorpaduu xpomarorpaduu
35 | O6o6maromnuit ypox Ilpaxmuxa. llpencrabienue | 3ammura
MIPOCKTA pOEeKTa
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d. YCJIOBUA PEAJIM3ALINNA IHPOI'PAMMBI KYPCA
BHEYPOYHOMH JESTEJBHOCTH

Y4eOHO-MaTepHAJIbHOE 00ecneYeHne MPOrpaMMbl

1. UuTepakTuBHas 10CKa/ DKpaH.

2. Kommnprotep/HOyTOYK.

3. MyapTUMEINATTPOEKTOP.

Marepuainbl, HeOOXOAUMBIE ISl 3aHSTHI: HaTypalbHble OOBEKTHI (KOJUICKIIUU
MUHEpAJIOB, TOPHBIX IOPOJ, METAUIOB W CIUIABOB, MHUHEPAIBHBIX yIOOPCHMUIA,
MJIACTMACC, Kay4yKOB, BOJIOKOH M T. J.); XMMUYECKHE PEAKTUBBI (TOCTABISIOTCS B
oOpa3oBaTeNbHbIE  OpraHM3alMK  o0mero oOpa3oBaHMs B  BHIE  3apaHee
CKOMILJICKTOBAHHBIX Ha0OPOB); XMMUYECKas MOCYa; pa3IMuHble MPUOOPHI, arnapaThl
U YCTAHOBKH; MOJIENU (KPUCTAUIMYECKUX PEMIETOK, aTOMOB U MOJIEKYJI); TaOJHUIIbI
MOCTOSTHHOTO AKcroHupoBanus: «lleproanueckas cucteMa XUMUYECKUX DJIEMEHTOB
H. WU. MengeneeBa», «Tabmuna pacTBOPUMOCTH KHUCIIOT, OCHOBAHMM M COJEH»,
«INEKTPOXUMUYECKUH Psil HAIPSKEHU METAILIOB» U Jp.

Y4eOHO-MeTOAMYECKOE O0ecnevyeHne MPOrpaMMbl

1. Xomuenko M.I'. COOpHUK 3a7a4 W yNpaXHEHUW MO XUMHUU JUIS CpEHE
mkosbl/ W.I'.Xomuenko.-2-e wuza. ucnp. u jgon— M.: PUA «HoBas BomHaw:
N3natens YMmepenkon.-2010.-214 ¢

2. Xomuenko W.I'. Pemenne 3agau nmo xumun/ M.I'. Xomuenko.— M.: PUA
«HoBas BosHa»: Uznarens Ymepenkon.-2010.-256 c.

3. Xomuenko W.I'. Ilocobme mo XumMuu AJii TOCTYHAOMIMX B BY3BI/
N.I". Xomuenko.-4-e u3a. ucnp. u aomn.— M.: OO0 «M3parensctBo HoBasi BosiHaY:
Wznatens YMmepenkon.-2020.-480 c.

4. DHuukioneandeckuil cioBapp toHoro xumuka / B.A. Kpunman, B.B.
Cranno. — 2-¢ u3a., ucnp. — M.: Ilemaroruka, 1990. - 320 c.

6. CIIMCOK JIMTEPATYPbI
OcHoBHasi yueOHasi IMTEepaTypa
1. Xumus. 10 xmacc. Yrayoneunwiii ypoenb / O. C. TaOpuensn, W.T.
OctpoymoB. — M.: [Ipoda, 2019.
2. Xumuda. 11 xmacc. Yrmybonenusiii ypoeub / O. C. Tabpuensn, W. T.
OctpoymoB. — M.: JIpoda, 2019.
JlonoJiIHUTe IbHAS yueOHas JJuTepaTypa
3. bepesun b. JI. Opranuueckas xumus B 2 4. Yacth 1: y4eOHHMK i BY30B /

b. II. bepe3un, /I. b. bepe3un. — 2-¢ u3a. — MockBa : MznmarensctBo FOpaidt,
2022. — 313 ¢. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-03830-9. — Tekcr:
AIIEKTPOHHBIN // OOpazoBaTenbHas margopma FOpaiir. —

URL.: https://urait.ru/bcode/490539
4. Mocksa B. B. Oprannueckas xumus: 6a3osbie npuHiuns! / B. B. MockBa. —
2-e u3n. — MockBa: U3narensctBo FOpaiit, 2022. — 143 ¢. — (IlpodeccuonanpHoe
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https://urait.ru/bcode/490539

obOpazoBanue). —  ISBN 978-5-534-09420-6. —  Tekcr:  d7eKTpoHHBIA  //
OopasoBarenbHas wiathopma FOpaiit - URL: https://urait.ru/bcode/493341

5. XaxaHuHa T. . Opranunueckas XUMUS / T. . XaxanuHa,
H.T. OcunenkoBa. — MockBa M3gatensctBo  IOpaiit, 2022.— 396c. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-00948-4. —  Tekcr:
AIEKTPOHHBIN // Oo6pazoBaTenbHas matgopma FOpaiit —

URL.: https://urait.ru/bcode/488613

IlepeyeHsn PEeKOMeHyeMBbIX 3JIEKTPOHHBIX OuodJIMoTEeYHO-
o0pa3oBaTe/IbHBIX PeCypcoB

1. Eaunas xomnekuuss LUPPOBBIX 00pa30BaTENbHBIX pecypcoB. Pexum
cBoOoHOTO jJocTyma: http://school-collection.edu.ru

2. @enepalbHbII LEHTP HH(POPMAILIMOHHO-O00pPA30BaTENbHBIX  PECYPCOB
(®LUUOP). Pexum cBoboaHOTO fHocTtyma: http://fcior.edu.ru

3. OOpazoBarenbHblii optan «pemy EI'D»  Pexum cBoOOgHOTO JocTyrma:
https://sdamgia.ru/

CpencrBa KOMMYHHMKAIIUM ISl IPOBEACHNUSI OHJIAWH - U 0(JIaliH YPOKOB
JIHEBHUK.pY

DJIEKTPOHHBIe 00pa3oBaTe/ibHbIE Pecypchbl sl NMPOBEACHUS OHJIAMH- U
o(1aiiH YPOKOB:

JIHEeBHUK.pY

Pemry EI'D
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