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1. HIOACHUTEJIBHAA 3AIIMCKA

[Iporpamma Kypca BHEYPOUHOM JEATEIBHOCTH «XHUMHS: MPOCTO O CIOAKHOM»
pa3paboTaHa B COOTBETCTBUM C TpeOOBaHMSAMHU (enepaIbHOr0 rocydapCTBEHHOTO
00pa30BaTeIbHOTO CTaHAApTa K pe3yJbTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHOU
pOrpamMMbl  CpeJHEro OO0IIero o0O0pa3oBaHUs W SIBISETCS OJHOM M3 BaXKHBIX
COCTABJISIIOIINX PA0OTHI C BBICOKOMOTUBUPOBAHHBIMH pEOsiTAMHU.

HanpaBjienue mnporpamMmbpl:  OOIICHHTEIUIEKTYaIbHOE, COJEPKATECIBHO
CBsA3aHA C KypcaMu XHMHH, Ouosioruw, (Hu3ukd, WHOOPMATHKH, T. €. HOCHUT
WHTETPUPOBAHHBINA XapakTep M CIOCOOCTBYET Pa3BUTHUIO €CTECTBEHHO-HAYyYHOTO
MHUPOBO33pEHUST 00yUaIOIIUXCS.

YpoBeHb 0CBOCHUSI MPOrpaMMbl: 0a30BbIi

AKTYaJIbHOCTh NPOrpaMMbl  OIpEEIsSeTCS HEOOXOIUMOCTBIO MOIEPKKU
npoduibHOrO  00pa3oBaHMs,  HAMPaBIEHHOTO  HA  TOJATOTOBKY  Oyaymimx
npoeccCUOHaNOB Il Pa3BUTHUS BBICOKOTEXHOJIOTMYHBIX TPOU3BOJICTB HA CTHIKE
€CTECTBEHHBIX HayK: XUMHH, Ouonoruu u ¢uszuku. ComepkaHue Kypca SIBISETCS
KOHBEPI€HTHO OPUEHTHUPOBAHHBIM U obOecreunBacT (GOPMHUPOBAHHUE KOMIETEHIUH,
HEOOXOJUMBIX ISl KU3HU W TPYAOBOW JESITEIBHOCTH B SIIOXY BBICOKOPA3BUTOU
HayKH U COBPEMEHHBIX TEXHOJOTHIA.

IIporpaMMa BHEYPOYHOH JEATENBLHOCTH «XHUMHSA: IMPOCTO O CJOKHOM»
pa3paboTaHa B COOTBETCTBHM CO CJIEAYHIIMMH HOPMATHBHO-NPABOBBIMH
TOKYMEHTAMMU:

®denepanbHbiil 3akoH Poccuiickoit @enepanuu ot 29.12.2012r. No273-D3 «O6
oOpazoBanuu B Poccutickoit denepanniny (¢ UI3MEHEHUSIMU U JOTIOJIHEHUSIMU );

[Ipuka3z MunucrepctBa obpazoBanus U Hayku Poccuiickoii ®enepanuu ot 17
mass 2012 1. Ne 413 «OO0 yrBepxkIeHUN (DenepaqbHOro TOCYAapCTBEHHOTO
00pa30BaTeIBLHOTO CTaHAApTa CpeaHero odimero oOpa3oBaHus» (C M3MEHEHHSIMHU U
JOTIOJTHEHUSIMU );

[IpumepHasi ocHOBHas oOpa3oBaTelbHAasi IMporpamMMma CpEeIHEero OOIIETo
oOpa3zoBaHus, oAoOpeHHas pemeHneM denepalbHOr0 Yy4eOHO-METOIUYECKOTO
o0beauHeHus 10 o61eMy odpasoBanuio (IIpotokos ot 28 urtons 2016 r. Ne 2/16-3);

ITpuka3 MunucrepctBa npocenieHusi Poccuiickoii @enepanun ot 28 aBrycra
2020 r. No 442 «O6 yrtBepxknenuu llopsaka opraHu3ani W OCYIIECTBICHUS
0o0pa3oBaTeabHOMN JESTENBHOCTH IO OCHOBHBIM 00LIE00pa30BaTEIbHBIM MIPOrpaMMaM
- 00pa3oBaTelbHBIM MPOrpaMMaM HayajlbHOTO OOIIEro, OCHOBHOIO OOIIEro u
cpeaHero ooiiero oopa3oBaHus (C U3MEHEHUSIMU U JOTIOJIHCHUSIMU );

IIpuka3 Munucrepctsa npocsemenust Poccniickorn ®enepaunn ot 20.05.2020
No 254 «O6 ytBepxnaeHuu deaepaabHOTO TMEepeyHs YYeOHUKOB, JOMYIICHHBIX K
HCIIOJB30BAHUIO TPU peaiu3allid HMEIOIIUX TOCYAAapPCTBEHHYIO aKKPEIUTAIUIO
o0pa3oBaTeNbHBIX MPOTPAMM HAYAJIBHOTO OOIIET0, OCHOBHOTO OOIIEro, CpPeaHEro
o0miero 00pa3oBaHUsl OpPraHMU3AIMSIMH, OCYIIECTBISIIOIIMMUA  00pa30BATEIbHYIO
NEATEIIbHOCTDY;



[ToctanoBnenue ['MaBHOro rocy1apCTBEHHOTO CaHUTapHOro Bpaya 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 MOJIOJCKIY;

Hea» mporpaMmbl: pa3BUTHE IO3HABATEIBHBIX HMHTEPECOB U TBOPUYECKHX
CIIOCOOHOCTEM 00ydJarouuxcsi 4epe3 MPaKTHYECKYI0 HampaBlI€HHOCTh OO0y4YeHUs
XUMUU M HHTETPUPYIOUIYI0 pOJb XUMHUU B CHUCTEME ECTECTBEHHBIX HAayK;
dbopMHpOBaHUE YCTOWYMBOTO HHTEpeca K NpodheCCHOHATBHOU JCATEIHHOCTH B
00J1acTH €CTECTBEHHBIX HAYK.

3agaum NporpaMmabl:

— (dOopMHpPOBaHNE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS 00YUIAIONUXCS;

— pa3BuTHE NMPUEMOB YMCTBEHHOM NEATEIHLHOCTH, MMO3HABATEIBHBIX WHTEPECOB,
CKJIOHHOCTEH U CIIOCOOHOCTEH 00yUarommxcs,

— yruIyOJieHHWe BHYTPEHHEW MOTUBAllMM  OOydYarommxcs, (QopMUpPOBaHUE
MOTPEOHOCTH B TIOJYYCHUH HOBBIX 3HAHUHN M TIPUMCHCHHE MX Ha TIPAKTHKE;

— pacumpeHue, yriayosieHue u o000IIeHue 3HaHUM 10 XUMUHU;

— pacumpeHue, yriyoseHue U 000OIleHHEe 3HAHUN O XUMHUYECKOM IIpoliecce,
MPUYMHAX U MEXaHU3ME €ro MPOTEKAHUS;

— HCHOJIb30BaHUE MEXKIPEIMETHBIX CBSI3€M XUMHUMU C (PUBUKOM, MATEeMaTHKOM,
Owosorrei, HKOJIOTHUEH, pacCMOTPEHUE 3HAYEHHUS TAHHOTO Kypca IS YCIICIITHOTO
OCBOCHHMSI CME)KHBIX JTUCIIUTIIINH;

— COBEPIIECHCTBOBAHHE DKCIIEPUMEHTAIBHBIX YMEHUH U HABBIKOB B COOTBETCTBHH
C TpeOOBaHUSIMHU MPABUI TEXHUKU O€30MACHOCTH;

— paccMOTpEeHHE CBA3M XHMHHM C OJKU3HBIO, C BaXHeWmMMu cdepamu
NeSTeTbHOCTH YE€JI0BEKa,;

— pa3BuTHE y OOy4YalIIMXCAd YMEHHUS  CaMOCTOSITEIbHO  paboTaTh C
JOTIOJTHUTEIHPHOU JTUTEPATYPOU U APYTHUMH CPEICTBAMH HH(POPMAIINH;

— (¢dopMupoBaHre y OOydYarOUIMXCS YMEHHMM aHaJIu3UpOBaTh, COMOCTABJISATH,
MPUMEHSITh TEOPETUUECKUE 3HAHUS Ha TIPAKTHKE;

— ¢dopMHpOBaHHME YMEHHUM O PEIICHUIO YKCIEPUMEHTAIBHBIX U TEOPETHUECKUX
3amay.

IIporpamma npeaHa3zHaveHa AJisi 00y4YAIONIUXCH OAMHHAAUATBHIX KJIACCOB,
WHTEPECYIOIINXCS €CTECTBEHHBIMU HAyKaMH.

O0bem nporpammbl: 68 yacoB. IIporpamma paccuurtana Ha 1 rog oOydeHUs
110 2 yaca B HEJIEJIO.

2. INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA KYPCA
BHEYPOYHOMH NESTEJBHOCTH
JIMYHOCTHBIE Pe3yJIbTATHI:
— c(hOpMHUPOBAHHOCTH MHUPOBO33PEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY  YPOBHIO Pa3BUTHUsI HAyKd U  OOIIECTBEHHON  MpPaKTUKH,



OCHOBAaHHOTO Ha JHAJIOTe KYJNbTYp, a TaKXkKe Pa3IU4HbIX (OpPM 0OIECTBEHHOTO
CO3HaHMsI, OCO3HAHUE CBOET0 MECTA B MOJIUKYJIBTYPHOM MUPE;

— C()OPMUPOBAHHOCTh ~ OCHOB CAMOpPAa3BUTHsI M CaMOBOCIIUTaHUS B
COOTBETCTBUM C OOIICYETOBEUYECKMMH LIEHHOCTSIMHU U HJ€aJlaMU T'PAKIaHCKOTO
oOmiecTBa; TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSITENIBHOM, TBOPUYECKOH WU
OTBETCTBEHHOM JIEATEIBHOCTH;

— TOTOBHOCTb M CIOCOOHOCTH K  00pa3oBaHUIO, B TOM
4yClie CaMOOOpa30BaHUIO, Ha TMPOTSHKEHWHM BCEH  JKU3HHM;  CO3HATEIBHOE
OTHOLIEHWE K HENpPEephIBHOMY OOpA30BAHMIO KaK YCIOBHIO  YCIELIHOM
npodeccuoHaNbHON U OOLIECTBEHHON ACSITETbHOCTH;

— ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOI'O U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHUIA;

— OCO3HAHHBIN BBIOOP Oyayiiei mpodeccuu U BO3MOXKHOCTEN peatu3aiiuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHWE K MpodecCHnoHaIbHOM
JESITEIbBHOCTH KaK BO3MOKHOCTH y4YacCTHsl B PELIEHUM JUYHBIX, OOILECTBEHHBIX,
roCy/1apCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOJIEM;

— C(pOpMUPOBAHHOCTH IKOJIOTMUECKOIO MBIIUICHHUS, MOHUMAHUS BIUSHUS
COLIMAJIBHO-D)KOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE NMPUPOIHON M COLMAIBHOU
Cpelbl; MPUOOPETEHUE OTIbITAa SKOJIOr0-HAIIPABICHHOM €A TENbHOCTH;

MeTanpeaMeTHblie pe3yJIbTAThI:

— CaMOCTOATENILHO ONPEAEIISTH LU, 33]1aBaTh MAPAMETPhl U KPUTEPUH, 110
KOTOPBIM MO>KHO ONPEJIETUTh, UTO 1I€JIb JOCTUTHYTA;

— OLICHMBATh BO3MOYKHBIE TIOCIEACTBUS TOCTHXKEHHS TOCTABICHHOM LIENU B
NEeSATENBbHOCTH, COOCTBEHHOM JKM3HU U )KU3HU OKPYKAIOIIMX JIFOJEH, OCHOBBIBASICh
Ha COOOPaKEHUSIX STUKH U MOPAJIH;

— CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOU
NEATEIBbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

— OLICHMBATh M HCIIOJIb30BaTh PECYPCHl, B TOM YHCJIE BpPEMsI U JIpyrue
HeMaTepualbHbIE PECYpChl, HEOOXOIUMBIE JIJISl TOCTHXKEHHUS MTOCTABJICHHOM LIEIH
U peaIM3alyy IIaHOB JEATEIbHOCTH;

— CaMOCTOATEJBHO OCYILECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTHPOBATH
NEeSATENBHOCTD;

— COIOCTABIIATh IMOJIYYEHHBIA PE3YNbTAT JAEATEIBHOCTH C IMOCTABICHHOU
3apaHee LENblo;

— YMEHUE CaMOCTOATEIHHO OLICHUBATh U IPUHUMATh pelieHus,
OMPEIENSIONUE CTPATErHIO MOBEICHUS, C YUETOM I'PaXXAAHCKUX U HPABCTBEHHBIX
LICHHOCTECH;

— BJIAJICHUE HaBbIKAMU  IO3HABATEJIbHON pe(IeKCUU KaK  OCO3HAHUS
COBEpILIAEMbIX JEHCTBUA M MBICIHUTENBHBIX IMPOILIECCOB, MX pPE3YyJbTaTOB M
OCHOBAHMI, TPaHULl CBOETO 3HAHUS U HE3HAHMSI, HOBBIX IT03HABATENbHBIX 3a4a4 U
CPEICTB UX JOCTUKEHUS



— BIIJICHUE HABBIKAMU TI03HABATENILHON, Y4YeOHO-UCCIIENOBATEILCKON M
POEKTHOW JIeATETbHOCTH, HAaBBIKAMHU pa3pelieHuss MpoOsieM; CIOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB PEUICHHUS NPaKTHYECKUX
3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOJOB ITO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHONM HH(GOPMAIIMOHHO-
MO03HABATENILHOM JCSITEIbHOCTH, BIIAJICHUE HaBBIKAMH TMOJYYEHUS HEOOXOAMMOM
uHbopMaIlMl U3 CJOBapel pa3HbIX TUIIOB, YMEHHUE OPUEHTUPOBATHCS B
Pa3IMYHBIX UCTOYHUKAX WH(POpMAIINH,

— OCYIIECTBIISATh Pa3BEPHYTHIM WH(OPMAITMOHHBIN IMOMCK U CTAaBUTh HA €r0
OCHOBE HOBBIE (Y4eOHBIC 1 TTO3HABATEIILHBIC) 3a/1a4H;

— KPUTHYECKHU OIICHUBATh u UHTEPIPETUPOBATH HHHOPMAIIHIO,
MOJIy4aeMyl0 W3 pa3IUYHBIX HMCTOYHUKOB, pacro3HaBaTb U (PUKCUPOBATh
MPOTUBOPEYHS B UHPOPMAITMOHHBIX UCTOUYHUKAX;

— WCIIOJIB30BaTh PAa3JIMYHbIE MOJEIbHO-CXEMATUYECKUE CpPENCTBA IS
NPEACTABICHUS CYIIECTBEHHBIX CBSI3€M M OTHOIIECHWI, a TAKKE€ MPOTHUBOPEUHIA,
BBISIBJICHHBIX B UHPOPMAITMOHHBIX UCTOYHUKAX;

— HaXOJWTh W TPUBOAUTH KPUTUYECKUE APTYMEHTHI B OTHOIICHUU
NEUCTBUM M CYXICHHM JAPYroro; CIOKOMHO UM pPa3syMHO OTHOCHUTBCA K
KPUTUYECKUM  3aMEUYaHUsSM B  OTHOIIEHWHU  COOCTBEHHOTO  CY)KJICHHS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

— BBIXOJIUTh 32 paMKd ydyeOHOro mpeaMeTa M OCYILIECTBIISITh
LIEJICHAIIPABJICHHBIM MOUCK BO3MOKHOCTEN Il IIMPOKOrO MEPEHOCA CPEICTB U
CIT0OCO0OB JICHCTBUS;

— BBICTpaMBaTh  HUHAMBUAYAIbHYIO  OOpa3oBaTEIbHYIO  TPACKTOPHIO,
YUYUTBIBasE OTPAHUYEHUS CO CTOPOHBI JPYTMX YYAaCTHHUKOB U PECYPCHBIC
OTpaHUYCHUS;

— pPa3BEPHYTO, SCHO, JIOTUYHO M TOYHO H3JaraTb CBOIO TOYKY 3pEHUS C
UCIIOJIb30BaHUEM AJIEKBATHBIX (YCTHBIX U MMUCHbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

IIpeaMeTHbIE pe3yabTaThI:

— pacKkpbIBaTh Ha MpUMEpax poJib (PU3MdecKoil XuMuu B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpPAa M B MPAKTUYECKOM JIE€STEIBHOCTH
YeJI0BEKa, B3aUMOCBS3b MEXKy XUMUEN U IPYTUMH €CTECTBEHHBIMU HAyKaMU;

— YCTAaHABJIMBAaTh 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOM peakuuu u
CMEILICHUSI XUMHYECKOTO PABHOBECHUS OT pa3IMYHbIX (HAKTOPOB C IIEJIBIO
ONPEAECICHNUS ONTUMAJIBHBIX YCIOBUM MPOTEKAHUS XUMUYECKUX TTPOIECCOB;

— MPOBOAUTH PACcU€Thl TETUIOBOTO A((PeKTa peakiiMi Ha OCHOBE YpaBHEHUS
PEAKLIMH U TEPMOJIUHAMUYECKUX XAPAKTEPUCTUK BEILIECTB;

— MPOTHO3UPOBATh BO3MOXKHOCTh W TMPENENT MPOTEKAHUS XUMHYECKUX
MPOLIECCOB HA OCHOBE TEPMOJIMHAMHUYECKNX XAPAKTEPUCTUK BEILIECTB;

— coOI0IaTh TIpaBMiIa 0€30MacHOTO OOpaIIeHUs C €IKHUMH, TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBOM XUMUU;



— OCYILECTBISATh TOUCK XWMHUYECKOM HH(POpMAIMM 10 Ha3BAHUAM,
uAeHTU(PUKATOpPaM, CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

— KPUTUYECKA OICHUBATh W WHTEPHPETUPOBATH JaHHbBIC, KacaroIIHecs
XUMUH, B COOOIICHUSX CPEJCTB MaccoBOM uH(popmaiuu, pecypcax MHTepHera,
HAyYHO-TIOMYJISIPHBIX ~ CTaThsiX C TOYKH 3PEHUS  €CTECTBEHHO-HAYYHOMU
KOPPEKTHOCTH;

— yCTaHaBJIMBATh B3aMMOCBS3H MEXIY (DakTaMu M TEOpHEH, MPUUMHONU U
CJIEJICTBUEM IIPH aHAIIM3€ MPOOJIEMHBIX CUTyalluld 1 OOOCHOBAaHUU MIPUHUMAEMBbIX
pELIEHN Ha OCHOBE XUMUYECKUX 3HAHUU.

— dbopMynupoBaTh I€Nb UCCIEIOBAHMS, BBIABUTATh M IPOBEPATH
AKCIIEPUMEHTAJIBbHO THUIOTE3bl O COCTOSHUM PABHOBECHUS XUMHUYECKHX CHCTEM,
SHEPreTUUecKux P PeKTax MpoIeccoB Ha OCHOBE TEPMOJAMHAMUYECKUX PACUETOB,
O CBOMCTBaX MOBEPXHOCTU PA3TMYHBIX TEIl;

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

— UHTEPIIPETUPOBATh JIaHHbIE O TEIUIOBOM 3P (eKTe, CKOPOCTH PEaAKLHUU U
BIMSIHUM Ha He€ pa3nuyHblX (AaKTOpoB, O COCTOSHUM paBHOBECHS,
MOBEPXHOCTHOM HaTsLKEHUU, aJICOPOLIMHU, MOTYUEHHbIE B pE3YyJIbTaTe MPOBEICHMUS
(pU3UKO-XUMHUYECKOTO 3KCIIEPUMEHTA;

— MPOTHO3UPOBATh BO3MOXKHOCTh TPOTEKAHHS PAa3IMYHBIX XUMHUYECKUX
peaxiuii B Ipupojie 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 OKHUCIIEHUSA. | 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,
peakiuu. BHIBI XHUMHYECKOTO 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, BUJI0OB U30MEPUU U
Ka4ECTBEHHBIX PEaKIUN

IToctpoenue
XUMHYECKUX
peaKkiuu,
M30MEPOB

Tema 1.4. AnkaaueHsl

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

IToctpoenue
XUMHYECKUX
peaKuuii,
HM30MEPOB

Tema 1.5. Apomarnueckune

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

n

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.
bu3nIecKux cBorictB | [TocTpoenue
MOJIUMEPOB XUMHYECKUX
Ilpaxmuxa. N3yuenne | peakuu,
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 AIEKTPOHHOTO
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 TermnoBoro 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 peaKIuu.
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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