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Pabouas nporpamma y4eGHOro npeaMeTa yTBEpXKIE€HA Ha 3aCEAaHUU Y UEHOIO
coBeta JlepxaBuHckoro nunes 16 centa0Ops 2024 rona, mporokos Nel .



1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma Kypca BHEYPOYHOU NEATENBHOCTH «XHUMHUS: IMPOCTO O CIOKHOM»
pa3zpaboTaHa B COOTBETCTBMM C TpeOOBaHUAMM (heIepalbHOIO TOCYIapCTBEHHOTO
00pa30oBaTeIbHOrO CTaHAApTa K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelIbHOU
porpaMMbl CpPeJHEro oO0Iero oOpa3oBaHUsS U SBISETCS OJHOM U3 BaKHBIX
COCTaBIIAIOIIMX PAOOTHI C BICOKOMOTUBUPOBAHHBIMU PEOSTAMHU.

HanpaBienne mporpamMmspl: OOUIEMHTEIUIEKTYalbHOE,  COJEPKATEIbHO
CBS3aHa C KypcaMHM XWUMHH, OHWOJOTHHM, (PU3UKUA, WHPOPMATUKU, T. €. HOCHUT
WHTETPUPOBAHHBIM XapakTep U CHOCOOCTBYET Pa3BUTHIO €CTECTBEHHO-HAYYHOTO
MUPOBO33PEHUS 00YyUaAIOIINXCA.

YpoBeHb 0CBOeHUsI MPOrpaMMbl; 0a30BbIii

AKTYaJbHOCTh NMPOrPaMMbl  ONpPEACISIETCS HEOOXOAUMOCTBIO TMOACPKKU
npo@uiIbHOTO  00pa3oBaHMs,  HAMpPaBJIEHHOIO  HA  MOATOTOBKY  OyaylIuX
npodecCHOoHAIOB JiJIi Pa3BUTHSl BBICOKOTEXHOJIOTHYHBIX TPOU3BOJICTB Ha CTHIKE
€CTEeCTBCHHBIX HAayK: XUMHH, Ouosioruu u ¢uszuku. CopepikaHue Kypca SBISETCS
KOHBEPIreHTHO OPHUEHTUPOBAHHBIM U obOecmednBaeT (OpMHUPOBAHUE KOMIIETEHIIHH,
HEOOXOAUMBIX JJISl KU3HU W TPYJAOBOW AEATEILHOCTH B D3IMOXY BBICOKOPA3BUTOM
HAyKU U COBPEMEHHBIX TEXHOJIOTHUH.

IIporpamMa BHEYPOYHOM [EATEJbHOCTH «XHUMHHA: MPOCTO O CJIO0KHOM)
pa3padoTaHa B COOTBETCTBHH CO CJeAYIOIIMMH HOPMATHBHO-NPABOBbIMH
AOKYMEHTAMMU:

denepanbHbIid 3akoH Poccuiickoit deaeparuu ot 29.12.2012r. Ne273-d3 «O6
oOpazoBanuu B Poccuiickoii @enepannny (C ”3BMEHEHUSIMU U JAOTIOJHEHUSIMHU )

ITpukaz MunucrepcTBa obpa3oBanus U Hayku Poccuiickoit ®deneparuu ot 17
mas 2012 1. Ne 413 «0O6 yrBepxkaeHuu (QenepaibHOr0 TOCYIaPCTBEHHOTO
00pa3oBaTeILHOTO CTAaHAAPTa CPEIHETO O0IIero oO0pa3oBaHHS» (C U3MEHEHUSIMHU U
JOTIOJTHEHUSIMU )

[IpumepHasi ocHOBHast oOpa3oBaTelbHasi IMporpamMma CpEeaHEero OOIIeTro
oOpa3zoBaHus, of00peHHas pemeHrneM dDeaepalbHOTO Yy4eOHO-METOAUIECKOTO
o0BeHEeHuUs 110 00memMy obpazoBanuio (IIporokon ot 28 wronHs 2016 r. Ne 2/16-3);

IIpukaz MunuctepctBa npocsemenus Poccuiickoit @enepaunn ot 28 aBrycra
2020 1. Ne 442 «O06 yrBepxknenun Ilopsiaka opraHu3anud W OCYIIECTBICHHUS
o0pa3oBaTeIbHON ACATEIHHOCTH IO OCHOBHBIM 00IIe00pa30BaTeIbHBIM MTPOrpaMMamM
- 00pa3oBaTenbHBIM MpOTPaMMaM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro u
CpeaHero oo01ero 00pa3zoBaHus» (C UBMEHEHUSIMU U JOTOJTHEHUSIMH );

IIpuka3 MunucrepcrBa npocsemienns Poccuiickon ®enepanuu ot 20.05.2020
Ne 254 «O06 yrBepknenun (emepaabHOTO TEpeyHs yYeOHWKOB, IOMYIICHHBIX K
WCIIOJb30BAaHUIO MPHU peau3allid HMEIOUIUX TOCYAapCTBEHHYIO AaKKpEIUTALUIO
o0pa3oBaTeIbHBIX MPOTPAMM HAYAJIBLHOTO OOIIETO, OCHOBHOTO OOIIET0, CPEIHETO
oOiiero 00pa3oBaHUsS OpraHU3alUsAMH, OCYLIECTBISIIOUIMMUA OOpPa30BaTEIbHYIO
NEATEIIbHOCTDY;



IloctanoBieHne [ 1aBHOrO rocy1apCcTBEHHOIO CaHUTApHOIO Bpada oT 28.09.20
N 28 «0O06 yrBepxkaenun canutapubix npasuin CII 2.4.3648-20 «CanutapHo-
ANUAEMHUOJOTUYECKHE TPEOOBAHMS K OPraHU3alMU BOCIUTAHUSA U 00y4YEeHUs, OTIbIXa
Y 037I0POBJICHHUSI IETEU U MOJIOAECKI;

Hens mporpammbl: pa3BUTHE MO3HABATEIbHBIX WHTEPECOB U TBOPUYECKUX
crnocoOHocTel OOydarommuxcs 4Yepe3 MPAaKTUYECKYI0 HaNpaBiICHHOCTh OOYy4YeHHS
XUMHUU M HMHTETPUPYIOUIYI0 pOJb XUMHHM B CHCTEME €CTECTBEHHBIX HAYK;
(GopMHUpOBaHUE YCTOMYMBOrO HHTEpeca K MPOPECCUOHAIBHON NESITEIbHOCTH B
00JIaCTH €CTECTBEHHBIX HaYK.

3agaum nporpaMmal:

— (¢dopMHpOBaHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS 00YUaIOIUXCS;

— pa3BuTHE NMPUEMOB YMCTBEHHOW NEATEIbHOCTH, MO3HABATEIbHBIX HUHTEPECOB,
CKJIOHHOCTEH U CIIOCOOHOCTEH 00yUaromuxcs;

— yriyOlieHHe BHYTPEHHEH MOTHBalMM  oOOydaromuxcs, (QopMUpOBaHHE
NOTPEOHOCTH B MOJTYYECHUN HOBBIX 3HAHUM M MPUMEHEHHUE UX Ha TPAKTHKE;

— pacmupeHue, yriayoieHue u 00001eHrue 3HaHUH 110 XUMUH;

— pacuupeHue, yriyolieHHe M 0000IlIeHHe 3HAHUNW O XUMHYECKOM IpoIllecce,
NPUYMHAX U MEXaHU3ME €r0 MPOTEKAHMUS;

— HCHOJB30BaHHE MEXKIPEIMETHBIX CBSi3eM XUMHUHU C (U3HKOM, MaTeMaTHKOM,
OMoIOruen, HKOJIOTHEH, PacCMOTPEHUE 3HAYEHUs IJaHHOTO Kypca JUlsl YCHEIIHOro
OCBOEHHS CMEKHBIX AUCLHUILINH;

— COBEpIIEHCTBOBAHHME HKCIIEPUMEHTAJIBHBIX YMEHUI U HAaBBIKOB B COOTBETCTBUU
C TpeOOBaHUSAMU IPABUJ TEXHUKU OE30M1aCHOCTH;

— paccMOTpPEHHME CBA3M XUMHUU C JKU3HBbIO, C BaxHeHmUMU cdepamu
JEsITeIbHOCTU YEJIOBEKa,;

— pasBuTHe y OOyYalImMXcs yMEHHUA  CaMOCTOSTEIbHO  paboTaTth C
JIOTIOJIHUTENIBHOM IMTEPaTypoil U ApYyTMMHU CpeicTBaMU HHPOpMaIUH;

— QopmupoBaHue y OOy4yaroOmIMXCSd YMEHHMH aHaIU3UpPOBaTh, COMOCTAaBIATH,
HNPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE;

— (QopmupoBaHHE YMEHMH MO PEHICHUIO HKCIEPUMEHTATbHBIX U TEOPETUUYECKUX
3a/ady.

IIporpamma npeaHasHayeHa AJs1 00y4alOMIUXCH OAMHHAAUATHIX KJIACCOB,
MHTEPECYIOIINXCS €CTECTBEHHBIMU HAyKaMHU.

O6bem nporpammbl: 68 vacos. [Iporpamma paccumrana Ha 1 rox oOydeHUs
110 2 Jaca B HEACIIO.

2. MIIIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA
BHEYPOYHOM JEATEJBbHOCTH
JINYHOCTHBIE pe3yJIbTaThI:
— c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY  YPOBHIO Pa3BUTHUsI HAyKM MW  OOIIECTBEHHOM  IPaKTHKH,



OCHOBaHHOT'0 Ha JUAJIOTE KYJIbTYp, a TakXkKe pPasIUu4HbIX (POopM OOIIEeCTBEHHOTO
CO3HAHHS, OCO3HAHHUE CBOETO MECTA B MOJIUKYJIHTYPHOM MUDE;

— chOpMUPOBAHHOCTh ~ OCHOB CAMOPA3BUTHSI M CaMOBOCIHTAHHS B
COOTBETCTBHH C OOIIEYETIOBEUYECCKUMHU IIEHHOCTAMH U HcalaMU TPaKIaHCKOTO
o0IecTBa; TOTOBHOCTh U CIHOCOOHOCTH K CaMOCTOSITENBHOW, TBOPYECKOW H
OTBETCTBEHHOW JESATEIbHOCTH;

— FOTOBHOCTh M CHOCOOHOCTh K  0Opa3oBaHUIO, B TOM
qrclie caMo00Opa3oBaHUIO, HA TMPOTSHKEHUH BCEH  JKU3HU; CO3HATEILHOE
OTHOIIEHWE K HENPEepPhIBHOMY O0Opa30BaHUIO KaK YCJIOBHIO  YCIICIITHOW
npodeccroHaIbHON U 00IIECTBEHHOMN JeATEeIbHOCTH,

— ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOYasi SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUIA;

— OCO3HaHHBIA BBIOOP Oymymiel mpodeccuu U BO3MOXHOCTEH pean3anun
COOCTBEHHBIX JKM3HCHHBIX IIJJAaHOB, OTHOIIEHHE K NPO(deCcCHOHATHHOU
JEATEIPHOCTH KaK BO3MOYKHOCTH YYacTHsI B PCIICHHH JIMYHBIX, OOIIECTBEHHBIX,
rOCyJIapCTBEHHBIX, 00IIEHAIIMOHAIBHBIX MTPOOJIEM;

— c(hOpPMHPOBAHHOCTH IKOJIOTHYECKOTO MBIIIJICHUS, TTOHUMAHUS BIUSHUS
COILIMATHbHO-D)KOHOMHUYECKUX MPOIECCOB HA COCTOSIHHE MPHUPOJTHON U CONMATBHON
CpelIbl; MPUOOPETEHUE OIBITA YKOJIOTO-HAMPABICHHON JACSITETbHOCTH;

MeTanpeaMeTHbIe pe3yJbTaThl:

— CaMOCTOSTEIILHO OINPEACINIATh 1€, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH, TI0
KOTOPBIM MO>KHO OTIPEJIENHUTh, YTO 11€7b JOCTUTHYTA;

— OILICHUBATh BO3MOXHBIE TOCTEACTBUS TOCTHXKEHHS TOCTABJICHHOMN LIETH B
NeSITETbHOCTH, COOCTBEHHOW JKU3HU U )KM3HU OKPY>KAIOIIUX JIOJEH, OCHOBBIBASCH
Ha COOOPAKEHUAX ITUKU U MOPAJIH;

— CTaBUTh W (PopMyIupoBaTh COOCTBEHHBIE 3aJayud B 00pa3oBaTEIHLHOM
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

— OLICHMBATh M HCIIOJI30BaTh PECYPChl, B TOM YHCIE BpEMs U JApYyTue
HEMaTEPHUAIIbHBIE PECYPChI, HEOOXOAUMBIC /JIsI JOCTHXKEHUS TMOCTABICHHOM IIeNn
U peau3aliy IUIAaHOB JESITeIIbHOCTH;

— CaMOCTOATEILHO OCYIIECTBIATh, KOHTPOJIUPOBATh W KOPPEKTHPOBATH
NeSITETHbHOCTD;

— COTIOCTAaBJISITh TOJNYYCHHBIA PE3YNIbTAT JEATEILHOCTH C TMOCTABICHHOU
3apaHee LIeJIbIo;

— YMEHHE CaMOCTOSITENIbHO OIICHUBATH U MPUHUMATH pelIeHHS,
OTIPEJISIISIIONINE CTPATETHUIO TMOBEICHHUS, C YIETOM TPAKIAHCKUX U HPABCTBEHHBIX
IICHHOCTEH;

— BJIQJICHNEC HAaBBIKAMU  TIO3HABATEIBHOU peieKCHu Kak  OCO3HAHUS
COBEpINAEMbIX JCHCTBUH ¥ MBICIUTEIBHBIX MPOIECCOB, MX PE3yJIbTaTOB H
OCHOBaHWIA, TPAHUI] CBOETO 3HAHUS W HE3HAHWS, HOBBIX MMO3HABATEIBHBIX 33/1a4d U
CPEICTB MX JOCTHXCHHUS



— BJIAJICHME HABBIKAMU T[103HABATEJIbHOU, Yy4eOHO-UCCIENOBATEIBCKON U
MPOEKTHOW JIE€ATEIbHOCTH, HABBIKAMHU pa3pelieHHs] NpoOsieM; CIOCOOHOCTh H
FOTOBHOCTh K CaMOCTOSITEIbHOMY MOMCKY METOJOB PEIIEHUS NPAKTUYECKUX
3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOI0B MTO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CAaMOCTOATENBbHOM HH(POPMaLMOHHO-
MO3HABATEILHOM JEATETLHOCTH, BJIQJICHUE HABBIKAMU TOJIyYEHHUS HEO0OXOIUMOU
uHQopMalMu U3 CJIOBapel pa3HbIX THUIIOB, YMEHHWE OPHUEHTUPOBATHCA B
Pa3IMYHBIX UICTOUHHUKAX WH(pOpMaInH,

— OCYIIECTBIISITh Pa3BEPHYTHIN MHPOPMAIIMOHHBIN MTOUCK U CTABUTH Ha €T0
OCHOBE HOBBIE (yueOHbIE U MTO3HABATEIbHBIC) 3a/1a4H;

— KPUTHUUYECKHU OIICHUBATH u UHTEPIIPETUPOBATH UHPOPMAIIHIO,
MOJIy4a€MYI0 U3 Pa3JIMYHbIX HCTOYHUKOB, pacro3HaBaTb W (UKCHUPOBATH
POTUBOPEUUs B MHPOPMAIIMOHHBIX UCTOYHUKAX;

— UCIIONIB30BATh PA3JUYHbIE MOJAEIBHO-CXEMATUYECKUE CPEACTBA IS
MPEJCTABICHUS CYUIECTBEHHBIX CBA3EM M OTHOUICHMH, a TakKKe MPOTHUBOPEUUA,
BBISIBIICHHBIX B UH(POPMAITMOHHBIX HCTOUYHUKAX;

— HAaxXOJIUTh W TMPHUBOJAWTH KPUTHYECKHE apTryMEHThl B OTHOIICHUU
JNEUCTBUM M CYXIECHUM JpPYyroro; CIOKOWHO W Pa3yMHO OTHOCUTBCA K
KPUTUUYECKUM  3aMEYaHUSIM B  OTHOIIGHHMH  COOCTBEHHOTO  CYXICHUS,
paccMaTpHBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJAUTh 32 paMKH Y4yeOHOro TmpeamMeTra ¢ OCYIIECTBISTH
LEJIEHAIIPABICHHBIN MMOMCK BO3MOYKHOCTEW [JIsl IIMPOKOT0 MEPEHOCA CPEICTB U
CIoco0OB IEUCTBUS;

— BBICTpAaMBaTh  MHAMBUAYAIbHYIO  00pa30BaTEebHYI)  TPaeKTOPHIO,
YUHUTHIBasl OrPaHUYEHUSI CO CTOPOHBI JPYIMX YYaCTHHUKOB U PECYpPCHBIE
OTrpaHUYECHUS;

— Pa3BEPHYTO, SICHO, JOTUYHO M TOYHO M3JIaraTh CBOK TOYKY 3pPEHUA C
UCIIOJIb30BAHUEM aJIEKBATHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPEICTB;

IIpeamMeTHBIE pe3yJbTATHI:

— packpeiBaTh Ha MpuMepax polib (GU3MYECKON XUMUU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KAPTUHBI MHUpPAa M B NPAKTHYECKOW JESITEIBHOCTH
YeJI0BEKa, B3aUMOCBSI3b MEXKYy XUMHUEH U JPYTUMH €CTECTBEHHBIMH HAYKaAMH;

— YCTaHABIMBATh 3aBUCHUMOCTb CKOPOCTH XHMHWYECKOHM peakuuu u
CMENICHUSI XWMHUYECKOTO PABHOBECHS OT pAa3IUYHBIX (PAKTOPOB C IICNBIO
ONpeIeSICHHs] ONTUMAIbHBIX YCIOBUM MPOTEKAHUSI XUMUUYECKUX TIPOLIECCOB;

— IPOBOAUTH PAcUETHI TEIIOBOTO A (PeKTa peakuu Ha OCHOBE YpPaBHEHUS
pEeaKIMu U TEPMOJAMHAMUYECKUX XaPAKTEPUCTUK BEIIECTB;

— NPOTHO3UPOBATH BO3MOXKHOCTb U TMpEeNed NPOTEKaHUsS XUMHUYECKUX
IIPOLIECCOB HA OCHOBE TEPMOAMHAMUYECKUX XaPAKTEPUCTHUK BELIECTB;

— coOmoaTh TpaBMiIa 0€30MacCHOTO OOpaIeHUs C €IKUMU, TOPIOYAMH H
TOKCUYHBIMU BEIIECTBAMH, CPEACTBAMU OBITOBON XUMUU;



— OCYLIECTBJISITh MOMCK XMMHUYECKOM HMHPOpMalUMKd MO Ha3BaHUSAM,
UJEHTU(PUKATOPAM, CTPYKTYPHBIM (pOpMyJiaM BEILIECTB;

— KPUTUYECKH OLICHUBATh W HWHTEPIPETUPOBATH JAHHbBIC, KacarolIHUecs
XUMUHU, B COOOIIECHUSIX CPEJICTB MaccoBOoM HMH(popmaiuu, pecypcax MHTepHeTa,
HAyYHO-TIOMYJISIPHBIX ~ CTaThIX C TOYKM 3PEHHUS  €CTECTBEHHO-HAy4YHOU
KOPPEKTHOCTH;

— YCTaHABIMBATh B3aUMOCBSI3U MEXAYy (akTaMu U TEOpHEH, MPUYUHOU U
CJIEJICTBUEM IIPHU aHaJIU3€ MPOOJIEMHBIX CUTYallMil 1 0OOCHOBAHUM MPUHUMAEMBbIX
pELIEHU Ha OCHOBE XUMHWYECKUX 3HAHUMU.

— dopMynupoBaTh LE€Jdb HUCCIENOBAaHUSA, BBIJIBUTaTh U  IPOBEPATH
HKCIIEPUMEHTAIBHO THIOTE3bl O COCTOSIHUM PABHOBECUSI XUMUYECKHUX CHCTEM,
sHEpreTudeckux 3P deKkTax MporeccoB Ha OCHOBE TEPMOJUHAMUUYECKUX PACUETOB,
0 CBOMCTBAaX MOBEPXHOCTHU PA3NUUYHBIX TEJ;

— CaMOCTOSITEJIbHO IUJIAHUPOBATb M  MPOBOJAUTH  (PUBUKO-XUMHUYECKHE
HKCIIEPUMEHTHI C COOJIOZCHUEM MpaBuil 0e30MacHOM paboThl C BEUIECTBAMU U
1ab0paTOpHBIM 00OPYIOBAHHUEM;

— UHTEPIPETUPOBATH JAaHHBIE O TEIJIOBOM 3P (HEeKTe, CKOPOCTU PEaKInu U
BJIMSHUM Ha He€ pa3nuyHbiX (AKTOPOB, O COCTOSIHUM  paBHOBECHS,
MOBEPXHOCTHOM HATSKEHUH, aJICOPOLIUHU, MOJTyYEeHHBIE B PE3yJIbTaTe POBEICHUS
(U3NKO-XUMHUYECKOTO IKCIIEPUMEHTA;

— IIPOrHO3UPOBATh BO3MOYKHOCTb IPOTEKAHMsI PA3JIMYHBIX XUMHUYECKHUX
peakLuii B IPUPOJIE U HA ITPOU3BOJICTBE.



3. YUYEBHO-TEMATHUYECKOE INIJIAHUPOBAHUE KYPCA
BHEYPOUYHOM JEATEJBHOCTH
Ne | HaummenoBanwue pasznena/reMsl | Bcero B Tom yucne dopma
9JacoB. KOHTPOJIS
Teopus | [IpakTuka
I'naBa 1. YrueBogopoast 10 10
1 Tema 1.1. Ankanbl 2 2 [TpakTrueckas
paboTta
2 Tema 1.2. AnkeHbl 2 2 [TpakTrueckas
paboTta
3 Tema 1.3. Ankunsl 2 2 [IpakTrueckas
paboTta
4 Tema 1.4. AnkanueHsl 2 2 [TpakTuueckas
paboTta
5 Tema 1.5. Apomartuyeckue | 2 2 [IpakTrueckas
YTJIEBOIOPOIBI pabora
I'maBa 2. Kucaopoaconep:kamiue | 8 8
OpraHmvecKue coeTHHEeHUs
6 Tewma 2.1. CriupTsl 2 2 [IpakTrueckas
paboTta
7 Tewma 2.2. deHob 2 2 [TpakTrueckas
paboTta
8 Tema 2.3. Aupneruapl u |2 2 [TpakTrueckas
KETOHBI paboTta
9 Tema 2.4, KapGonossie | 2 2 [TpakTrueckas
KHUCJIOTBI paboTta
I'naBa 3. A3oTcoaep:kamiue | 8 4 4
OpraHu4yeckKue coeJUHEeHHUs
10 | Tema 3.1. AMUHBI 2 1 1 CnoBapp
TEPMUHOB,
uHporpaduxa,
MpaKTUYEeCKas
paboTta
11 | Tema 3.2. AMHUHOKHCIIOTBI 2 1 1 CnoBapb
TEPMUHOB,
uHporpaduxa,
MPaKTUYECKas
paboTta
12 | Tema 3.3. benku 2 1 1 CnoBapb
TEPMHUHOB,

uHdorpaduxka,




MIpaKTHYCCKas
paboTta
13 | Tema 3.4. Ilonumepsl 2 1 CrnoBapb
TEPMHUHOB,
uH(porpaduxa,
MIpaKTHICCKas
paboTta
I'naBa 4. OxucanrteyqbHO- | 8
BOCCTAHOBHUTEJIbHbIE peaKIuu B
OpPraHM4eCKOM XUMHUU
14 | Tema 4.1. CteneHb OKHUCJICHUS. | 2 [TpakTuueckas
Omnpenenenue CTCTICHEH pabora
OKUCJICHHSI
15 |Tema 4.2. Krnaccudukanus |2 [IpakTrueckas
peakuui OKHUCJICHUS u pabora
BOCCTAHOBJICHUS B
OPraHUYE€CKON XUMHUU
16 | Tema 4.3. Meropn | 2 [TpakTrueckas
AJICKTPOHHOTO OajaHca paboTta
17 | Tema 4.4. Mertoa nofypeakiuii | 2 [TpakTrueckas
paboTta
I'naBa 5. Xumuyeckas | 8 4
TePMOJAMHAMHKA
18 |Tema 5.1. [IlepBbili 3aKkoH |2 2 CnoBapn
TEPMOJIUHAMUKHI TEPMHUHOB,
nHporpaduka
19 | Tema 5.2. Tepmoxumusi. 3aKkoH | 2 2 CnoBapp
I'ecca TEPMHUHOB,
nHporpaduka
20 | Tema 5.3. 3aBUCHUMOCTb | 2 [IpakTrueckas
TEIJIOBOTO apdekra oT pabota
TEeMIIEPATYPBHI. YpaBHeHue
Kupxroda
21 | Tema 5.4. Kanopumerpus 2 [IpakTrueckas
paboTta
I'naBa 6. XumMun4eckass KUHeTHKA 8 4
22 | Tema 6.1. CxkopocTb | 2 2 CnoBapb
XUMHUYECKOU peakiuu " TEPMUHOB,
BIMSIONTHE HA HEE (DaKTOPHI nHporpaduka
23 | Tema 6.2. dopmanbHas | 2 2 CnoBapb
KHHETHUKA TIPOCTHIX PEAKITUN TEPMHUHOB,




uH(porpaduka

24 | Tema 6.3. 3aBUCHUMOCTD | 2 2 [IpakTrueckas
CKOPOCTH XUMHYECKOU pabora
peakmuu  OT  KOHIICHTpAIHH
peareHToB

25 |Tema 6.4. Karanuruueckue | 2 2 [IpakTuueckas
peakiu paboTta

I'naBa 7. Xumnueckoe paBHoBecue |8 4 4

26 |Tema 7.1. OOpatumble ¥ |2 2 CnoBapb
HEeoOpaTUMBbIC XUMHUYECKHE TEPMHUHOB,
peakiuu. Buasl XUMHUYECKOTO uHborpaduka
paBHOBECHHI.

27 | Tema 7.2. 3akOoH JEUCTBYIOMIMX | 2 2 CnoBapp
macc. KoHcranTa paBHOBeCHSI. TEPMHUHOB,

uHporpaduka

28 | Tema 7.3. BnusiHue pa3nuyHbIX | 2 2 IIpakTrueckas
(dakTopoB Ha COCTOSIHHE pabora
pPaBHOBECHHI.

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

I'naBa 8. IloBepxHocTHBIE siBiaenust | 10 2 8

30 |Tema 8.1. [IloBepxHocTHas |1 1 CnoBapn
SHEPrus TEPMHUHOB,

nHdorpaduxa

31 | Tema 8.2. AncopOuus 1 1 CrnoBapb

TEPMHUHOB,
nHporpapuka

32 | Tema 8.4. CpaBHeHnue | 2 2 [IpakTrueckas
3 PeKTUBHOCTH MOFOIIHIX paboTta
CPEICTB

33 | Tema 8.5. Ancopbuus | 2 2 [TpakTrueckas
KapOOHOBBIX KHUCJIOT paboTta
AKTUBHPOBAHHBIM yTIEM

34 |Tema  8.6. Oo6napyxenue | 2 2 [IpakTrueckas
KaTHOHOB METaJIJIOB Cc pabota
MOMOIIIBIO OyMaxHOI
xpomaTtorpahun

35 | O6Go6maromuii ypox 2 2 3amura

IPOEKTa
Hroro: | 68 18 50
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4. COIEPKAHUE KYPCA BHEYPOUYHOM JEATEJBHOCTHU

HaumenoBanue
pasnena/TeMbl

Kpartkoe COJIEp/KaHHE
JeATENBHOCTU 00yUaroIUXCs
B pAaMKax TEOPETUYECKUX U
MPAKTUYECKUX 3aHATUU

Bunel u popmsl

OpraHu3aluu
3aHATUA

I'nmaBa 1. YraeBoaopoabl

1 Tema 1.1. AnkaHbl

Ilpaxmuxka. N3yuenue
TOMOJIOTUYECKOTO psna
aJIKAaHOB, BUJOB M30MEpPUU U
KAUYE€CTBEHHBIX PEAKINN

ITocTpoenue
XUMHUYECKHUX
peaKkuui,
U30MEPOB

2 Tema 1.2. AIKeHBI

Ipaxmuxka. N3yuenue
TOMOJIOTUYECKOTO psana
aJIKEHOB, BUJOB M30MEpPUU U
KaUECTBEHHBIX peaKui

[TocTpoenue
XUMHUYECKUX
peaKuuii,
N30MEPOB

3 Tema 1.3. ANIKUHBI

Ilpaxmuxka. N3yuenue
TOMOJIOTHYECKOTO psana
AJIKWHOB, BUJI0B U30MEPHUH U
KaUeCTBEHHBIX peaKui

[TocTpoenue
XUMUYECKHUX
peaKkuuil,
M30MEPOB

4 Tema 1.4. AnkaaueHsl

Ilpakmuxa. N3yuenue
rOMOJIOTHYECKOTO psna
aJIKaJIUCHOB, BUJIOB
M30MEpPUM M KAaYECTBEHHBIX
peakuuii

[TocTpoenue
XUMHUYECKUX
peaKIuu,
U30MEPOB

5 Tema 1.5. Apomartuueckue

YTJIEBOIOPOIBI

Ilpakmuxa. N3yuenue
TOMOJIOTUYECKOTO pana
apeHOB, BHUJIOB HM30MEpUU U
KaYECTBEHHBIX PEaKINI

[TocTpoenue
XUMHUYECKUX
peaxkiuu,
M30MEPOB

I'naBa 2. Kucjaopoacoaep:xaniue o

raHn4eCKue COCINHCHUA

6 Tema 2.1. CriupTsl

Ilpakmuxa. N3yuenue
TOMOJIOTMYECKOI'0 pana
CIIMPTOB, BUJOB U30MEPUH U
KaYECTBEHHBIX PEaKINI

[TocTpoenue
XUMHYECKUX
peaKkuuii,
HU30MEpPOB

7 Tema 2.2. ®eHonwl

Ilpakmuxa. N3yuenue
FOMOJIOTHYECKOTO psna
¢ eHoJIOB, BUIOB U30MEPUU U
KaYECTBEHHBIX PEAKIINI

[TocTpoenue
XUMHYECKUX
peaKkuuit,
M30MEpPOB

8 Tema 2.3.
KETOHBI

AJpneruasl

u

Ilpaxmuxka. N3yuenue
TOMOJIOTHYECKOTO pana
anbIEruI0B U  KETOHOB,
BHJIOB W30MEPUU 51

[TocTpoenue
XUMHYECKUX
peaKkuuit,
HU30MEpPOB
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Ka4ECTBEHHBIX PEaKIUM

9 Tema 2.4. KapOonosesle | [Ipakmuxa. Nzyuenue | [loctpoenue
KHCJIOTBI TOMOJIOTUYECKOTO psaaa | XUMHYECKHUX

KapOOHOBBIX KHCIIOT, BUJOB | peakluH,
U30MEpPUM M KaueCTBEHHBIX | ©30MEPOB
peaKuum

I'naBa 3. Azorcoaepxamue OpraiudecKue CoeAuHEeHUs

10 | Tema 3.1. AMuHBI Teopus. N3yuenue | O630pHas
KJ1acCU(PUKAITTU U | JICKUHUSL.
bu3znuecKux cBoucTB | IlocTpoeHue
aMUHOB XUMHUYECKHUX
Ipaxmuxka. N3yuenue | peakuui,
TOMOJIOTUYECKOTO psija | “30MEpoB
aMUHOB, BUJIOB HM30MEpUU U
KauyeCTBEHHBIX PEaKIIHii

11 | Tema 3.2. AMUHOKHCIIOTBI Teopus. Nzyuenue | O630pHas
KJaccuuKanuu U | JeKIHS.
buznuecKux cBoucTB | IlocTpoeHue
AMUHOKHUCJIOT XUMHUYECKUX
Ilpakmuxa. N3yuenue | peakuui,
TrOMOJIOTHYECKOTO psila | ©i30MEpOB
aMUHOKHCIIOT, BUJIOB
M30MEpPUH M KAa4eCTBEHHBIX
peakuuii

12 | Tema 3.3. benku Teopus. Uzyuenue | O630pHas
KJIacCU(PUKAITIU U | TEeKIH.
buzndyecknx cBorcTB 6enkoB | [TocTpoeHue
Ilpakmuxa. N3yyeHne | XUMHYECKUX
TOMOJIOTMYECKOT0 psla | peakuui,
O€NKOB, BHJOB H30MEPUH M | U30MEPOB
KaYECTBEHHBIX PEaKINI

13 | Tema 3.4. Ilonumepsl Teopusi. Nzyuenune | O630pHas
KJaccuuKauu U | JIEKIUSI.
busznuecKnx cBoiictB | [locTpoenue
HOJINMEPOB XUMUYECKUX
Ilpaxmuxka. N3yuenue | peakuui,
TOMOJIOTUYECKOTO psaa | ©30MEpOB
MIOJIUMEPOB, BUJIOB

M30MEPUM MU KAYECTBEHHBIX
peakiuii

I'maBa 4. OKHCIHTEJIBLHO-BOCCTAHOBUTEJbHbIE pPE€akKliuu B OpFaHH‘IeCKOﬁ
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XUMHUHU

14 | Tema 4.1. Crenens | [Ipakmuxa. N3yuenne | Pemenne 3anau
okucnenus.  OnpeneneHue | METOIUKH ompeIeTICHHs
CTEINEHEeW OKUCIICHUS CTEMEHEeM  OKHUCIEHUS B
OPraHUYE€CKON XUMHUU
15 | Tema 4.2. Knaccuduxanus | [lpakmuxa. N3yuenue | Peenue 3agau
peaxkuui OKUCJIEHUSA U | IPUMEHEHUS peaxkuui
BOCCTaHOBJICHUSI B | OKUCJICHUS u
OpraHUYeCKON XUMHUU BOCCTAHOBJICHHUS B
OPraHUYECKON XUMUU
16 | Tema 4.3. Meron llpaxmuxa. OTtpabotka | Pemienue 3amau
AJIEKTPOHHOTO OanaHca MeTo1a AIEKTPOHHOTO
OaslaHca
17 | Tema 4.4. Meton Ilpaxmuxka. OTtpabotka | Pemenue 3amau
NOJIypeaKIui MeTO/Ia TOJTypeaKIuit
I'naBa 5. XumMunyeckass TepMOAUHAMUKA
18 | Tema 5.1. Tlepswiii 3akoH | Teopus.  llepBwiii  3akoH | OG30pHas
TEPMOAMHAMUKHU TEPMOJMHAMUKH. JICKITS
BuyTtpennsis SHEPrus,
TerioTa, paboTa, SHTAIBIUS
19 |Tema 5.2. Tepmoxumus. | Teopus. Tepmoxumus. 3akoH | O630pHas
3akoH ['ecca I'ecca. Pacuér TeruioBOrO | IEKIIUA
addexra peakiuu METO0M
KOMOUHUPOBAHUS
20 | Tema 5.3. 3aBUCHMOCTH IIpaxkmuxa. OTtpabotka | Pemenue 3amau
TeII0BOTO 3 dekra or 3akoHa Kupxroda, MonspHas
TEMIIEPaTyphl. Y paBHEHUE TEMI0EMKOCTh BEIIECTBA,
Kupxroda 3aBUCUMOCTh TEIUIOEMKOCTH
U TeraoBoro 3ddekra ot
TEMIIEPaTyphl
21 | Tema 5.4. Kanopumerpus Ilpaxmuxka. Omnpenenenue | Pemenue 3anau
TEII0BOTO 3P eKTa peakiuu
HEeUTpaIu3aluuu
I'naBa 6. Xumnuyeckasi KHHETHKA
22 | Tema 6.1. CxkopocTb Teopusi. Mexanusm | OG30pHas
XUMUYECKOW peakuu u XUMHUYECKOU pEeaKIuu. | JEKIUs
BIUSIONINE HA HEE pakTopbl | DiIeMeHTapHas peakuus,
MOJIEKYJISIPHOCTh ~ PEaKIUU.
@DakToOphl, BIMSAIOIIAEC Ha
CKOPOCTb pEeakluu
23 |Tema 6.2. @opmanbHas | Teopus. OcHoBHOU mocTynaT | O630pHas
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KMHETUKA MPOCThIX PEaKIUi | XUMHYKOUN KUHETUKHU. | JICKIUS
KoncraHTa CKOPOCTH.
[Topsanox peakuuu.
dopMasibHas KUHETHUKA
pPEAKLMH LIEJIOr0 MOPsIAKa
24 | Tema 6.3. 3aBucuMmocts | [lpakmuxa.  Omnpenenenue | Pemenue 3amau
CKOPOCTH XUMUYECKON | KHHETUYECKOTO nopsiiKa
peakiuu OT KOHLEHTPALNH | PEaKIUU pa3JIoKEHUS
peareHToB THUOCEPHOU KHUCIIOTHI
25 | Tema 6.4. Karanutuueckue | [lpakmuxa. AxTtuBHOCTE | Perienue 3amau
peakiuu Pa3JIMUHBIX KaTaJIN3aTOPOB B
peakiuu pa3yIoKEHUS

MCPOKCHU A BOJOPOIa

I'naBa 7. XuMu4eckoe paBHOBecHe

26 | Tema 7.1. OO0parumbie u | Teopus. Hctunnoe | O630pHas
HeoOpaTUMBbIE  XUMHUYCCKUE | XUMUYICCKOC paBHOBECHE. | JICKIIUS
pCaKIIuy. Bunbl | 3aTopMokeHHOE
XHUMHYECKOTO PAaBHOBECHSI. XHUMHYECKOE PAaBHOBECHE

27 | Tema 7.2. 3akoH Teopus. Koncrantsl | O630pHas
JEUCTBYIOIIUX MaccC. paBHOBECHS,  BBIPRKECHHbBIC | JIEKIIMS
KoHcranTa paBHOBecHs. yepes pPaBHOBECHBIE

napiaibHbIe JaBJICHUS,
paBHOBECHBIE
KOHIIEHTpAII1H,
PaBHOBECHBIE MOJIbHBIE 10

28 | Tema 7.3. Biusiaue Ipaxmuxa. Biusuue | Pemenue 3amau
pa3TUYHBIX (PAKTOPOB HA KaTaau3aropa,

COCTOSIHHE PaBHOBECHSI. KOHIIEHTPAIIMK BEIIECTB —
YYaCTHUKOB paBHOBECHS,
TEMITePATYPHI, o01ero
JABJICHUSI HAa  COCTOSTHUE
paBHOBECHS. [TpuHIMI
ITOJIBUKHOTO paBHOBecus Jle
[[Tatense—bpayna

29 | Tema 7.4. Xumuueckoe Ilpaxmuxka. Bmusauue | Pemenune 3amau
paBHOBECHE U3MCHECHHS  KOHIIEHTpaIui

KOMIIOHEHTOB ¥  J00aBOK

MOCTOPOHHUX BEILIECTB Ha
MOJIOKEHUE  XUMHUYECKOTO
paBHOBeECHS

I'naBa 8. IloBepXHOCTHBIE ABJICHUS
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30 |Tema 8.1. IloBepxHoctHas | Teopus. Ocoboe coctosinue | O630pHas
SHEPTHUS MOJICKYJT ~ TOBEPXHOCTHOTO | JCKITUS
CJ1041. IToBepxHOCTHAA
DHEPTUsS W TOBEPXHOCTHOE
HATsKEHUE. Hexotopsie
METOJIbI U3MEpEHUS
MTOBEPXHOCTHOTO HATSIKCHUS.
Ilytn  caMOnpOU3BOJIBHOTO
CHWJKEHUS  IIOBEPXHOCTHOM
SHEPTHUHU. Bnusiaue
XUMHYECKOM IIPUPOJIBI
BEIIIECTB Ha 175
MTOBEPXHOCTHOE HATSHKCHHE
31 | Tema 8.2. Ancopbuus Teopus. Ancop6uus, | O630pHas
a7IcCOpOeHT, azcopOar. | JeKIus
dusnyeckass U XUMHUYCCKas
aacopOuus. IloBepxHOCTHO-
aKTUBHBIC W TOBEPXHOCTHO-
WHAKTHBHBIC BEIECTBA
32 | Tema 8.4. Cpasnenue | Ilpakmuka. [ToctanoBka | Opopmiienne
3G (PEKTUBHOCTH  MOIONIMX | OMBITA B JTAOOPATOPHBIX | OTYETA
CPEJICTB YCIIOBUAX
33 | Tema 8.5. Ancopbuus | [Ipakmuxa. [ToctanoBka | Opopmiienne
KapOOHOBBIX KHCJIOT | OTIBITA B JJAOOPATOPHBIX | OTYETA
AKTUBHPOBAHHBIM YIIIEM YCIIOBUAX
34 |Tema 8.6. OOnapyxenue | [Ipakmuxa. OO6unapyxenue | Opopmienue
KaTHOHOB ~ MeTauioB ¢ | katuonoB Cu?t , Co?*, Ni?* ¢ | otuera
[IOMOIIIBIO OYyMa)kKHOM | TOMOIIIBIO OyMaskHOU
xpoMatorpahun XpoMaTorpahun
35 | O6o6maronui ypok Ilpakmuka. llpencraBinenue | 3amura
IPOEKTa POEKTa
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5. YCJ10BUsA PEAJIM3AIINHA IMPOI'PAMMBI KYPCA
BHEYPOYHOM NESITEJIBHOCTH

Y4eOHO-MaTepHaIbHOE o0ecneyeHue MPOrpaMMbl

1. UuTepakTBHAs AOCKa/ SKpaH.

2. KomnbroTep/HOYTOYK.

3. MynbTUMEINATTPOEKTOP.

Marepuanbl, HeOOXOAUMBIE JIJISl 3aHATHUM: HATypaldbHbIE OOBEKTHI (KOJICKIIMU
MUHEPAJIOB, TOPHBIX TMOPOJ, METAUIOB U CIJIAaBOB, MUHEPAJbHBIX YI00pEHU,
MJIacTMacc, Kay4yKoB, BOJIOKOH M T. J.); XUMHYECKUE PEAKTUBBI (IMOCTABIISIIOTCS B
oOpa3oBaTelbHbIE  OpraHM3aluu  OOIero oOpa3oBaHMS B  BHJEC  3apaHee
CKOMIUIEKTOBAHHBIX HA0OPOB); XUMHUUYECKas MOCY/a; pa3IMUHbIe TPUOOPHI, anmapaThl
U YCTAaHOBKH; MOJENH (KPUCTAUTUYECKUX PEIIETOK, aTOMOB M MOJICKYJ); TaOIUIIbI
MOCTOSIHHOTO 3KCIOHUpoBaHus: «llepuognueckas cucremMa XMMUYECKHUX 3JIEMEHTOB
H. U. MenneneeBa», «Tabnuia pacTBOPUMOCTH KHUCIIOT, OCHOBAaHUM U COJEH»,
«DNEKTPOXUMHUUECKUN Ppsi] HAPSHKEHUI METAIITIOB» U JIp.

Y4eOHO-MeTOAUYECKOE o0ecTedeHrue MPOrPaMMbl

1. Xomuenko W.I'. COopHUK 3a1au W yNpaxXHEHUH MO XUMUU I CpeAHei
mkonbl/ W.I'.Xomuenko.-2-e u3a. ucnp. u jpon.— M.: PUA «Hosas BomHaw:
Nznarens Ymepenkos.-2010.-214 ¢

2. Xomuyeuko WN.I'. Pemenne 3amau o xumun/ U.I'. Xomuenko.— M.: PUA
«Hogas BomHa»: Uznatens Ymepenkos.-2010.-256 c.

3. Xomuenko W.I'. Tlocobue mo XuMuM M TOCTYNMAOIIUX B BY3bl/
N.I". Xomuenko.-4-e¢ uza. ucnp. u aon.— M.: OOO «M3narenbctBo HoBasi BosHay:
Nznarens Ymepenkon.-2020.-480 c.

4, DHIMKJIONEANYECKUM clioBaph roHOro xumuka / B.A. Kpunman, B.B.
Cranro. — 2-e u3a., uctp. — M.: [lenaroruka, 1990. - 320 c.

6. CHUCOK JIMTEPATYPbI
OcHoBHasl yyeOHas JUTEpPaTYypa
1. Xumusa. 10 wmacc. YruyoOmennsrid ypoBenb / O. C. Tabpuwensn, W.T.
OctpoymoB. — M.: Ipoda, 2019.
2. Xumus. 11 xmacc. VYrmybnennsrii ypoerr / O. C. Tabpuensn, U. T.
OctpoymoB. — M.: JIpoda, 2019.
JlonoiHuTeIbHAS y4eOHAasl JUTEepaTypa
3. bepesun b. JI. Opranwueckas xumusi B 2 4. Yacte 1: y4yeOHHMK miis By30B /

b. J1. bepe3un, /. b. bepe3un. — 2-¢ wm3a. — MockBa : M3znmarenbctBo IOpaiiT,
2022. — 313 c. — (Bricmee obpaszoBanme). — ISBN 978-5-534-03830-9. — Tekcr:
AIEKTPOHHBII // O6pa3zoBarenbHas matgopma Opaiir. —

URL.: https://urait.ru/bcode/490539
4. Mocka B. B. Opranunueckas xumusi: 6azoBbie npuniumsl / B. B. MockBa. —
2-¢ u3n. — Mocksa: M3natensctBo IOpaiit, 2022. — 143 ¢. — (IlpodeccuonanpHoe
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https://urait.ru/bcode/490539

oOpazoBanue). —  ISBN 978-5-534-09420-6. —  Tekcr:  37€KTpOHHBIA  //
Oopa3zoBatenpHas miatdopma FOpaiit - URL: https://urait.ru/bcode/493341

5. XaxaHuHa T. . Oprannueckas XUMUS / T. 1. XaxanuHa,
H.T. OcunenkoBa. — MockBa WMsparensctBo  HOpaitt, 2022. — 396c. —
(ITpopeccuonanvuoe obpazoBanue). — ISBN 978-5-534-00948-4. —  Tekcr:
AIEKTPOHHBIN // Oo6pa3zoBaTenbHas margopma FOpaiit —

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

Ilepeuyenn PEeKOMEHyeMBIX 3JIEKTPOHHBIX 0n0IMOTEYHO-
o0pa3oBaTe/IbHBIX PECypCcoB

1. Egunas xomnekuuss HUQPPOBBIX 00pa30BaTENbHBIX pECypcoB. Pexum
cBoboaHoro goctyma: http://school-collection.edu.ru

2. ®@enepalibHbI  LEHTp HMHPOPMALMOHHO-O00PA30BaTENbHBIX PECYpPCOB
(®ILIHOP). Pexum cBobomHOTO MocTyma: http://fcior.edu.ru

3. O6pazoBarenbHbili mopran «pemry EI'D»  Pexum cBobGomHOTO mocryma:
https://sdamgia.ru/

CpencrBa KOMMYHHKALMH VISl IPOBEJACHNUS OHJIAWH - U 0IaiiH YPOKOB
JIHEBHUK.pY

JJIeKTPOHHBIE 00pa3oBaTe/ibHbIe PeCypChl JJIsS NPOBeJAeHUS] OHJIAWH- U
o(1aiiH ypOKOB:

JIHEBHUK.pY

Pemry EI'D
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