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COJAEPKAHUE OBYYEHUSA

10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPTaHUYECKOH XUMHUH

[Ipenmer opraHnyeckod XUMHH: €€ BO3HMKHOBEHHME, pAa3BUTUE W  3HAYCHUE
B MOJyYEHHH HOBBIX BEIIECTB U MAaTEpHAJIOB. Te€Opusi CTPOEHUSI OPTraHUYECKUX COCAUHEHUN A.
M. bytnepoBa, e€ ocHOBHBIE MOJIOKEeHHs. CTPyKTypHbIE (DOPMYIIBI OpraHUYECKUX BEIIECTB.
['omonorus, n3zomepusi. XUMHYECKAsl CBSI3b B OPraHMYECKUX COCIWHEHUSAX — OJHMHAPHBIE M
KpaTHBIE CBSI3HU.

[IpencraBnenue o kinaccuukanuy opraHndeckux BemiecTB. HoMeHkIaTypa opraHmuecKux
COEJIMHEHUH (cUcTeMaTUyecKas) U TPUBUAJIbHbIE HA3BaHUS BaXKHEHUILINX MPEACTaBUTENIEH KIIaCCOB
OpPraHMYECKHUX BELIECTB.

3KCHC[2HM€HT3J’IBHHC MCTOJbI M3YYCHHA BCHICCTB KW HX H[}CB[!&QCHHﬁ: O3HAKOMIJICHHUEC C
06pa3uaM1/1 OpraHMYCCKUX BCIICCTB W MaTCpHajlaMHd Ha HX OCHOBC, MOACIIMPOBAHHEC MOJICKYII

OpPraHWYeCcKHX BEIECTB, HAOII0ACHNE U ONTUCAHHUE IEMOHCTPAIIMOHHBIX OIBITOB I10 MTPEBPAILIECHUIO
OpPraHWYeCKHNX BEIIECTB MIPHU HArpeBaHUH (TUIaBleHUE, OOyTIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI. COCTaB M CTPOCHHE, TOMOJOTHYECKMH pAx. MeTaH M 3TaH — MNpPOCTEHIINE
NPEJCTABUTENM AIKAHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakluy 3aMeLLEeHHs U TOPEHus),
HaxO0KJICHUE B IPUPOJE, IIOJIYYCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUN Psijl. DTUICH U MPOMHUIIEH — MPOCTEHIINe
NPEICTABUTEIN QJIKEHOB: (M3MUECKHe M XHMHYECKHE CBOWMCTBA (peakluu TUIAPUPOBAHUS,
rajioOreHUPOBAHUs, TUAPATALIMHN, OKUCICHUS U TOJIMMEPHU3ALIUN ), TTOJTyYEHUE U IPUMEHEHHE.

Ankanuensl. OyTtaaueH-1,3 um meTunOyramueH-1,3: cTpoeHHe, BaKHEUINE XUMHUYECKHE
CBOMCTBa (peakius nonuMmepusanun). [lonyueHrne CUHTETHUECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB U 0OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKHUH psijl. ALIETUIIEH — IPOCTEUIIHIA
MPEICTaBUTENb AKUHOB. COCTaB, CTPOEHHE, (PU3MYECKUE M XMMHUYECKHE CBOWCTBA (pEeaKIUH
TUIPUPOBAHMUSL, TAJIOT€HUPOBAHUS, THIpaTallMH, TOPEHUS ), IOTyYEHUE U IPUMEHEHUE.

Apenbl. beHszon: cocraB, cTpoeHue, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA (peakiuu
raJIOrTCHUPOBAaHUS M HUTPOBAHM), MOJyYEHHE W NpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue c8oUCmea (peakyuu 2al02eHUpOSanUss U HUMPOBAHUS), NOJLyYeHUue U
npumeHenue. TOKCMYHOCTH apeHOB. [eHeTHdeckass CBA3b MEXKAYy YIJIeBOAOPOJaMH,
MPUHAJIEKAMMMHA K PA3TUYHBIM KIIaccaM.

[Ipupoanbie UCTOYHHUKHK YriIeBOAOpO0B. [IpupoHblii ra3 U MOmyTHbIE HE(MTSHbBIE Ta3bl.
Hedtb u e€ npoucxoxnenne. CriocoOsl nepepaboTku HEPTH: epEeroHKa, KPeKUHT (TePMUYECKUN,
KatanuTuueckuil), nuponu3. [lpoayktel mnepepaboTku  HepTH, UX NOPUMEHEHHE B
POMBIIINIEHHOCTH ¥ B ObITY. KaMeHHBII yroJib U MPOIyKTHI €r0 MepepadOTKH.



OKCIIEPUMEHTAIbHBIE METO/Jbl M3YYEHHs BEIIECTB M MX IPEBPALICHWI: O3HAKOMIICHHE C
oOpa3liaMu IIacTMacC, KaydyKoB M pe3uHbl, Kouiekiuu «HegTs» u «YTomaby, MoaenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, NPOBEJIECHUE MPAKTHUYECKOW pPabOThI:
NOJTy4Y€HHE ITHIICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérable 3aauu.

Brrancnenus mo ypaBHeHUIO XUMHUECKOUW peakiuu (Macchl, 00bEMa, KOJIMUECTBA HCXOHOTO
BEIIECTBA WJIM MPOJYKTAa PEAKIMH IO HW3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3
HCXO/IHBIX BEIECTB WU MPOAYKTOB PEAKIIUN).

Kucaopoacoaep:kammue opraHudecKue coeTnHeHus!

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeTaHON M 3TaHOJI: CTPOEHHUE, (PU3NYECKHE U
XUMHUYECKUE CBOMCTBa (pPEakIMM C aKTHMBHBIMH METaJJIaMH, TajJJoOr€HOBOAOPOJAaMH, TOpEHHuE),
puMeHeHHe. BoJopoiHbIE CBSI3M MEXy MOJIEKYJIaMU COUPTOB. JlelicTBHEe MeTaHOJIa U 3TaHOJa
Ha OpPraHu3M 4eJIOBEKa.

MHOroaroMHble CHHUPTHL. OTWIEHTJUKOIb W TIULEPUH: CTPOCHHE, (UBHYECKUE W
XMMHUYECKHE CBOMCTBA (B3aMMOJICUCTBHE CO IIETIOYHBIMU METAJUIAMM, KaYECTBEHHAs! peaKlMs Ha
MHOI'0aTOMHbIE CHHUpThI). JlelicTBue Ha opraHu3M uyesoBeka. [IpuMeHeHue riuuepuHa Hu
ITUJICHTJIUKOJIA.

@deHoJ: CTPOCHHE MOJIEKYJIbl, PU3NYecKue U XUMHUYECKHUe cBocTBa. TOKCMYHOCTh (peHona.
[Ipumenenue genona.

Anpneruapl U kemownvi. DopmanbAeruia, ameTalbIeTU]: CTpOoeHue, (QU3NYECKHe U
XUMHUYECKHE CBOMCTBa (peaklMM OKHCICHHS M BOCCTAaHOBJICHHUS, KaueCTBCHHBIC pEaKIuH),
MOJy4YEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE Tpe/enbHble KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCyCHasi KHCIIOTHI:
cTpoeHue, pU3nvecKrue 1 XUMUYECKHUEe CBOMCTBA (CBOMCTBA, OOIIME I Kjacca KUCIOT, PeaKIIus
stepuduKanuu), MojdydeHue u mnpuMmeHeHue. (CreapuHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MPEACTABUTEINN BBICIIUX KapOOHOBBIX KUCIOT. MbliIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOILIee JEHCTBHE.

CrnoxHble 3(Upbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIpONu3 CIOXKHBIX 3(UPOB.
Kupsl. 'naponus xupos. [Ipumenenue xxupoB. buosornueckas poJib ) KUPOB.

VYrieBojabl: cOCTaB, KiaccuPuKaius yrieBoAoB (MOHO-, M- U MoJiucaxapuasl). [ moko3a —
OpOCTEHIINI MOHOCaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3HUYECKHEe U XUMHUYECKUE
cBoiicTBa (B3aumoelicteue ¢ ruapokcuiom menu(ll), okucnenne aMMuaqHbIM pacTBOPOM OKCHA
cepeopa(l), BoccraHoBieHUE, OpOXKEHUE TIIOKO3bI), HAXOXJECHHWE B MPUPOJAE, NMPUMEHEHHUE,
ounosorunueckas poJib. otocunTe3. OpyKTO3a KaK U30MEP TITHOKO3BI.

Kpaxman u nemnronosa kak npupoiHsie nonuMepbl. CTpoeHue Kpaxmajia U LEJUTIOJIO3bI.
du3nyeckre U XUMHYCCKHE CBOWCTBA KpaxMauia (THAPOIIH3, KAYeCTBCHHAS PEAKIUs C HOJIOM).



OKCIEPUMEHTAIbHBIE METOJbl WM3YYEHUs BEIIECTB W WX MPEBPAICHUN: IPOBEACHUE,
HaAOJI0/ICHNE U ONTUCAHNUE IEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CITUPTOB, KAUECTBEHHBIE PEAKIIH
OJIHOATOMHBIX CINHUPTOB (OKucieHue nstaHoia okcugom wmeau(ll)), MHOroaTroMHBIX CIHPTOB
(B3aumopeiictBue rnuuepuHa c¢ ruapokcugom menu(ll)), anprernnoB (okucieHHe aMMHAYHBIM
pactBopom okcuna cepedpa(l) u ruapokcumom memu(ll), B3aumoelicTBIe KpaxMaia ¢ HOI0M),
MIPOBEJICHNE NTPAKTUYECKOM pabOThI: CBOMCTBA pacTBOPA YKCYCHOW KUCIIOTHI.

PacuérHble 3a1aun.

Bolunciienrs 1o ypaBHEHHUIO XUMHUYECKOW peakIuu (Macchl, 00bEMa, KOIMYECTBAa UICXOAHOTO
BEIIECTBA WJINM NPOAYKTa peakUud [0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3
VCXOJHBIX BELIECTB WM NPOJYKTOB PEAKIINH).

A3oTcojiepKalire OpraHu4ecKue COeTUMHEHUS.

AMHHOKHCTIOTHI KaKk aM(OTEpHbIE OpraHndeckue coequHeHust. Ou3ndeckne U XUMHIECKHE
CBOMCTBAa aMHUHOKHCIOT (Ha MpuMepe INHIMHA). buojornueckoe 3HaYeHHWE AMHHOKHCIIOT.
Ilenrtuaer.

benku kak mpupoHBIE BBICOKOMOJIEKYJISPHBIE coenuHeHHs. llepBuuHas, BTOpUYHas U
TpeTH4YHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJKOB: THAPOJN3, JI€HATypauus,
KaueCTBEHHBIE PEaKINK Ha OeJKH.

9KCHC[ZI/IM€HT3HBHHC MCTOJbI HM3YYCHUA BCIICCTB W HX H[ZCB[!&!!!GHHﬁ: Ha6JIIO,Z[GHI/I€ 141
OIIMCAaHNC JCMOHCTPAINOHHBIX OIIBITOB: ACHATYpalluA 0eJIKOB IIpHU Harp€BaHM, IBETHBIC pCaKIIKU

OEJIKOB.

BbICOKOMOJIEKYJISIPHBIE COeTUHEHHUS

OCHOBHBIC TOHSATHS XHMHH BBICOKOMOJICKYJIIPHBIX COCIMHCHHI: MOHOMED, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIICHb MOJUMEPU3ALINHI, CPEIHSSA MOJIEKYIsipHas Macca. OCHOBHBIC METOIbI

CHUHTC3a BBICOKOMOJICKYJISIPHBIX COGIIPIHCHI/HZ — HOJIMMCpHU3allusA U MMOJIMKOHACHCAIIUA.

OKCNEPUMEHTAIbHBIE METOAbl M3YYECHUs BEIIECTB W WX MPEBPAIICHUN: O3HAKOMJICHUE C
O6p33LIaMI/I IMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC, KAYYYyKOB.

MeXnpeIMETHbBIEC CBI3H.

Peanmzanmst MeXnpeaMEeTHBIX CBsI3€d Npu M3ydeHMH opranmyeckor xumum B 10 kmacce
OCYUIECTBIISIETCSI Yepe3 MCIOJIb30BAHUE KaK OOUIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK M
MOHATUH, ABJIAIOIIUXCS CUCTEMHBIMU ISl OTIEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01ue eCTeCTBEHHO-HAYYHbBIC MOHATHSI: IBJICHUE, HAYYHBINA (DaKT, TUOTE3a, 3aKOH, TEOPHS,
aHaJgu3, CUHTE3, KiacCU(UKAIUs, TEPUOIUYHOCTh, HAOJIOJICHUE, H3MEpPEHHE, IKCIICPHUMEHT,
MO/JICJIUPOBAHUE.

®duzuka: Matepus, YHEprusi, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIeCTBA, (PU3MUYECKUE BEIMUYUHBI U SUHUIIBI UX
M3MEpEHUSI.



buonorusi: knerka, opraHu3M, Ouocepa, oOMeH BemiecTB B oOpraHusme, (OTOCHHTE3,
OMOJIOTUYECKU aKTUBHBIE BelecTBa (OEIKH, YTIIEBOIbI, KUPbI, PEPMEHTHI).

['eorpadusi: MmuHepasbl, TOpHbIE TOPO/bI, MOJE3HbIE HCKOMAeMble, TOILIIUBO, PECYPCHI.

TexHomnorus: MUIICBBIC MMPOAYKTBI, OCHOBBI PAlIMOHAJIIBHOI'O IMHUTAaHWA, MOIOIIHUC CPpCACTBA,
JICKAPCTBCHHBIC U KOCMCTHYCCKUE MPLCIapaTbl, MaTCprajibl U3 HCKYCCTBCHHBIX M CUHTCTUYCCKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHNYECKAS XUMUSA

TeopeTnvyeckre 0OCHOBbI XUMHH

XUMUYECKUNA dIeMeHT. AToMm. Snpo aroMa, H30TONBL. JNEKTPOHHAs 000JOYKa.
DHepreTuvYecKue YpoBHH, MOLYPOBHH. ATOMHbIE opOuTany, S-, pP-, d- anemMenThl. OCOOCHHOCTH
pacmpesenieHus JIEKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DOnexkTpoHHas KOH(Urypalus aTOMOB.

[lepuonnueckuit 3axkoH U Ilepuoguueckass cucTemMa XHUMUYECKUX JJIEMEHTOB /[l
N. MenneneeBa. CBsA3b NEPUOIMYECKOTO 3aKkoHa U llepuoanueckold CUCTEMBl XUMHUYECKUX
anemeHToB JI. 1. MenzaeneeBa ¢ COBPEMEHHON TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH
U3MEHEHMsI CBOMCTB XMMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM IMPOCTHIX U CIOXHBIX BEIIECTB
0 TpyIIaM U NeprojaM. 3Ha4eHHe MEPUOIUYECKOT0 3aKOHA B Pa3BUTHH HAyKHU.

Crpoenue BemiecTBa. XuUMHYECKas CBS3b. BHAB XHMHYECKOW CBs3M (KOBaJ€HTHAS
HETOJIApHAsT W TIOJISIpHAsi, WOHHAsS, MeTaimdeckas). MexaHu3Mbl 00pa3oBaHUS KOBAJIEHTHOM
XUMUYECKOU CBSA3U (OOMEHHBIN M JIOHOPHO-aKIENTOpHbIN). BomoponHasi cBsi3b. BajaeHTHOCTS.
DIEeKTpOoOTpHUIATEIbHOCTh. CTENeHb OKUCICHUS. IOHBI: KATHOHBI U AHHOHBI.

BemectBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOI'O CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCMMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

[Tonsitue o0 gucnepcHbIX cuctemax. ICTUHHBIE M KOJUIOMIHBIE pacTBOPBL. MaccoBasi 10Jis
BEIIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coequHeHuil. HomeHknaTypa HEOpraHM4ecKUx BEIIECTB.
I'eneTnyeckas CBsA3b HEOPraHUYECKUX BEIIECTB, IPUHALICIKALIUX K PA3IMYHBIM KIIACCaAM.

Xumudeckas peaknus. Krnaccudukanms XUMHUYECKHX pEaKIWd B HEOPTaHHYECKOW W
OpraHNYECKOW XMMHMH. 3aKOH COXPAaHEHMS MAacChl BEIECTB, 3AKOH COXPAHEHHMS W MPEBPALICHUS
SHEPIUU NPU XUMUYECKUX PEAKLIHSX.

CkopocTh peakuuu, €€ 3aBUCHMOCTh OT pa3iUyHbIX (akTopoB. OOpaTUMble peaKIUH.
XnMmuueckoe paBHOBecue. DakToOpbl, BIMAIOIINE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpuunun Jle Ilarense.



9J'IeKTp0J'II/ITI/ILIeCKa5I Jucconuanus. CunbHbple U cla0bIe QJICKTPOJINTHI. Cpez[a BOJHBIX
PaCcTBOPOB BCIICCTB: KHUCJIasd, HGfITpElJIBH&H, mcjIioy”Has.

OKMCIIUTEIIbHO-BOCCTAaHOBUTEIILHBIC pE€aKkunu.

OKCIIEPUMEHTAILHBIC METOJbl M3YYECHHS BEIIECTB M WX MPEBPAIICHUN: JIEMOHCTpaIUs
tabmu «llepuonnueckas cuctema xumuueckux osnemeHToB [[. WM. MenneneeBa», u3ydeHHE

Mozelen KPUCTAJUTUYECKUX PELETOK, HaOII0/IeHNe
Y OTHCaHUE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3iio’KeHHE MEPOKCUIA BOJOPOIA B
MPUCYTCTBUM  KaTajiu3aTopa, OINpENeJeHUE CpeAbl pacTBOPOB BEHIECTB €  MOMOIIbIO
YHUBEPCAJTILHOTO MHJMKATOPa, PEaKlMd HOHHOTO OOMEHa), MPOBEIECHUE MPAKTUYECKON pabOThI
«BnustHre pa3nu4yHbIX GAKTOPOB HA CKOPOCTh XMMHUECKON PEAKITUNY.

Pacuérurle 3a1auu.

Pacuérel o ypaBHEHHSAM XMMHMUYECKUX PEAKLUH, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
Pacd€Thl C UCIOIB30BAHUEM IIOHATHS «MACCOBast A0 BEIIECTBAY.

Heoprannuyeckasi xumust

Hemetamnel. [Tonoxxenne HemetamioB B [lepuoandeckoil cucTeMe XUMHUYECKUX 2JIEMEHTOB
. W. MengeneeBa 1 OCOOCHHOCTH CTpOCHHS aTOMOB. (DU3NYECKHE CBOWCTBA HEMETAJIOB.
ANIOTpONUs HEMETAIIOB (Ha IPUMEPE KUCTIOPOa, cepbl, hochopa u yrieposa).

XVWMHUYECKHE CBOMCTBA BaXXKHEWIIMX HEMETANIOB (TaJIOTeHOB, cepbl, a3ora, (ocdopa,
yIJIepOo/ia U KPEMHUSA) U UX COCIMHEHHUM (OKCHUJIOB, KUCIOPOJCOAECPKAIIUX KUCIOT, BOJAOPOIHBIX
COCTMHEHUN).

[IprumeHeHne BaXKHENIINX HEMETAUIOB U UX COEUHECHUM.

Merammel. [lonoxenue MetamnoB B [lepuonndeckon cucteMe XMMHAYECKUX 3JIEMEHTOB [l.
N. Menneneea. OcoOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmrue
¢uznueckue cBoiicTBa MeTayioB. CIUlaBbl METAJIOB. DJIEKTPOXMMUYECKUN Psii HANpPsHKEHUM
METAaJJIOB.

XUMHUYECKHE CBOMCTBA BaXKHEWIIUX METAUIOB (HATpUM, Kalul, KaJdblUi, MarHui,
ATIOMHUHUH, [IUTHK, XPOM, KEJI€30, MEJIb) U UX COSTUHCHUM.

O61ue croco6s! momyyeHust MeTauioB. [IpaMenenne MeTamioB B ObITY M TEXHHKE.

OKCIEepUMEHTAIbHBIC METOJIbI M3YUCHHUS BEIICCTB U UX IPEBPAIICHUI! HN3YUYCHHC KOJUJICKIINHU
«MeTaJibl U CIIJIaBBbI», 06pa3u03 HEMCTAJJIOB, pCHICHHUEC 9KCIICPUMCHTAJILHBIX 34144, Ha6JHO,Z[eHI/Ie
U OINHMCAHHUC ACMOHCTPAIMOHHBIX H Ha60paT0prIX OIIBITOB (BSaHMOILGfICTBHG TUAPOKCHOA
AJIFOMHUHHA C PaCTBOpAMHA KHUCJIOT U HIGJ'IOtlef/'I, Ka4CCTBCHHBIC PCAKIINHN HA KaTHOHBbI MeTaHHOB).




Pacuérurle 3agaun.

Pacuéthl Macchl BelecTBa UM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB, pacu€Thl Macchl (00bEMa, KOJTUYeCTBa
BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIA OJTHO U3 BEUIECTB UMEET MPUMECH.

XumMus ¥ KU3Hb

Ponp xumum B 00ecrieueHUN HKOJIOTHYECKON, SHEPTeTUISCKON M MUIIEBOM 0€3011acHOCTH,
pa3BUTUU MEIUIUHBL. [[oHATHE O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenus 06 0OMMX HAYYHBIX MPUHIMIIAX TPOMBIIIEHHOTO MOJIYYEeHUs BAKHEHIIINX
BEILECTB.

UYenoBek B MHpe BELIECTB M MATEPUANIOB: BAXKHEHIIME CTPOUTEIBHBIE MaTEpHUaJIbL,
KOHCTPYKIIMOHHBIE MaTepHalbl, KPacKH, CTEKJIO, Ke€paMuKa, MaTepuaibl Ui DJIECKTPOHUKH,
HaHOMAaTepHuaJbl, OPraHMYECKUE U MUHEpAJIbHbBIE YI0OpEHUSI.

XvUMHS M 3/10pOBbE YEJOBEKa: IMpaBHJIa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIPENapaTos,
IpaBuiIa 0e301acHoro MCIIOJIb30BAHMUS IpernapaToB ObITOBOM XUMHA
B IIOBCEJTHEBHOM >KHU3HH.

MeXnpeaAMETHbBIE CBA3H.

Peanuzanus MexXnpeaMeTHbBIX CBA3€H MpH U3yYeHUH 001Iei 1 Heopranuyecko xumun B 11
KJIacCe OCYIIECTBIISECTCS YePE3 UCII0JIb30BAHHUE KaK OOIIMX €CTECTBEHHO-HAYUHbIX OHITHM, TaK U
HOHSITHUM, SBJIAIOIIUXCSA CUCTEMHBIMHU JUIsl OTACIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE MMOHATHUS: HAYYHBINA (aKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAIIN3,
CUHTE3, Kiaccudukanus, MNEPUOIUYHOCTh, HAOMIOJEHHE, OKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEHUE, SIBJICHUE.

®usuKa: Marepusi, SHEpPrus, Macca, aToM, BJEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOI,
pPaauoaKTUBHOCTh, MOJIEKYJa, SHEPreTHYECKUN YpPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe

COCTOAHUC BCIICCTBA, (I)PBI/I‘-ICCKI/IG BCJIMYUHBI 1 CAMHUIBI UX U3MCPCHUS, CKOPOCTD.

buonorus: KJICTKA, OpraHu3M, 3KOCHCTCMaA, 6I/IOC(1)Cpa, MAakKpo- U MHUKPOIJICMCHTEI,
BUTaMHWHEI, oOMeH BCIICCTB B OpraHnu3Me.

['eorpadusi: MuHepasbl, TOpHbIE TOPO/bI, MOJE3HbIE HCKOMAEMble, TOILJIUBO, PECYPCHI.

TexHonorus: XuMu4ecKkas MPOMBIIIJIICHHOCTb, MCTAJLTYPTHUA, HPOU3BOACTBO CTPOUTCIIBHBIX

MaTepualios, CEIIBbCKOXO03IHCTBEHHOE IMpon3BOACTBO, IuIeBas IMPOMBIIIJIICHHOCTD,
q)apMaI_[eBTI/ILIeCKa}I IMPOMBIIJIICHHOCTD, IMPOU3BOACTBO KOCMCTHYCCKHX IpcraparTos,
MMpon3BOACTBO KOHCTPYKIIMOHHBIX MaTepualioB, QJICKTPpOHHAA IMPOMBIIIJICHHOCTD,

HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHWHN HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHUS OO0YYaIOIUMUCS
MporpaMM CpeaHEro o0mero oopa3zoBaHusi (JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
Hayuyno-meTomuueckoii OCHOBOW [JIsi pa3pabOTKU IUIAHUPYEMBIX PpPe3yJbTaTOB OCBOCHHS
POrpaMM CPEAHETO O0IIEeT0 00pa30BaHMUSI SIBISIETCS] CHCTEMHO-/IESITEIbHOCTHBIN TTOJIXO/I.

B cooTBeTCTBHMM € CHCTEMHO-IESTEIBHOCTHBIM IOJIXO0JIOM B CTPYKTYpPE JIHYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS IIPeAMETa « XUMHS» Ha YPOBHE CpeTHEro 0011Iero o0pa3oBaHusl BbIICIECHbI
CJIEAYIOIINE COCTABIISIOLINE:

OCO3HAaHHC 06y‘laIOHII/IMI/IC5[ pOCCI/If/'ICKOI‘/JI FpEl)KI[ElHCKOﬁ HACHTUYHOCTH — T'OTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATCIIbHOCTHU N CaMOOIIPCACIICHULIO,

HaJIN4YHUEC MOTHUBAIIMU K O6yquI/IIO;

LEJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHMX YOEXKJACHHI JMYHOCTH HA OCHOBE KIHOYEBBIX
LEHHOCTEW U UCTOPUYECKUX TPaTuLii 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCsl PYKOBOJICTBOBATHCS B CBOCU JEATEIHLHOCTH
IIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMHM, TIPUCYIIMMH IICJIOCTHOW CHCTEME XHUMHUYECKOTO
o0Opa3zoBaHus;

HaJIM4YMe MPABOCO3HAHUS 3KOJOTUYECKOM KYJIbTYphI U CIIOCOOHOCTH CTABUTBH LIEJIU U CTPOUTH
YKU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3YNbTATHI OCBOCHUS NpEAMETA « XUMHUSD) JOCTUTAKOTCS B €IUHCTBE yUeOHOU
Y BOCIIUTATEIbHOM JAESITENBbHOCTH B COOTBETCTBUU C I'yMaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMH,
JYXOBHO-HPaBCTBEHHBIMH ILIEHHOCTSMU M MJ€aJlaMUd POCCHMCKOI0 TIpakJaHCKOro OOIIEeCTBa,
NPUHATHIMA B OOIIECTBE HOPMAaMHM M TpPaBUJIAMH TOBEIEHHS, CIIOCOOCTBYIOIIMMH IpOleccam
CaMOIIO3HAHMSI, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUS JIMYHOCTH 00YYaIOLIUXCS.

JIM4HOCTHBIE PE3yJIbTAThl OCBOCHHSI MpeAMeTa «XUMHUS» OTpaxkaroT cCHOPMHUPOBAHHOCTH
OTIBITA MTO3HABATEIBHOM U MPAKTUYECKOMN AESITEILHOCTH 00YUYaIOIINXCSI 110 peau3aliy MPUHSATHIX
B 00IIIECTBE IIEHHOCTEH, B TOM YHCJIC B YACTHU:

1) IPa’KIaHCKOI0 BOCMUTAHUSA !

0CO3HaHUS O0YyYaIOUIMMHCA CBOMX KOHCTUTYLIMOHHBIX IpaB U OOSA3aHHOCTEH, YBa)KEHUS K
3aKOHY W IIPABOIIOPSIIKY;

MpEACTaBICHUS O COLMAIBbHBIX HOPMax M TpaBUIaX MEXKIWYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOp‘I@CKOfI ACATCIIBHOCTHU IIpU CO3OaHHUU y‘le6HI>IX IIPOCKTOB,
PCUICHUHN y‘{e6HbIX H IIO3HABATCJIbHBIX 3a7a4, BBIIIOJJHCHNN XUMHUYCCKUX SKCIICPUMCHTOB;

CIIOCOOHOCTH TTOHMMATh U IIPUHUMATb MOTHBBI, HAMCPCHU, JIOTUKY U ApTYMCEHTHI APYTUX
IIpHU aHAJIN3C PA3JIMYHBIX BUI0B yqe6H0171 JACATCIIbHOCTH,

2) IaTPHOTHYECKOTr0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOILIEHMSI K UCTOPUYECKOMY M HAYYHOMY HACIIEIUIO OTEYECTBEHHOW XUMUH;

YBa)KEHUS K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPHH U IMTPAKTHUECKOTO MPUMEHEHUS XUMUH,
OCO3HAHMSI TOrO, YTO JOCTHKEHHMSI HAyKH €CThb pE3yJNbTaT JUIMTENbHbIX HaOII0eHUH,

KPOIIOTJIMBLIX 3KCIICPUMCHTAJIbHBIX ITIOUCKOB, ITIOCTOAHHOI'O TPYydad y‘IéHBIX " IIPAKTHUKOB,

HMHTCPCCA U MMO3HABATCIIbHBIX MOTHUBOB B ITOJTYYCHUHN W MMOCJICAYIOICM aHAJIN3C I/IH(l)OpMaI_[I/II/I
0 MMEPCAOBBIX JOCTHKCHUAX COBpCMeHHOﬁ OTE€YECTBEHHOM XUMHUU;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA

HPaBCTBCHHOI'O CO3HAHUA, 3TUYCCKOI'O ITOBCACHUA,

CITOCOOHOCTH OLICHUBATH CuTyamnuu, CBA3aHHBIC C XUMHWYCCKUMU SIBJICHUSIMU,
U IIPpUHUMATb OCO3HAHHBIC PCHICHHUA, OPHUCHTHPYACH HA MOPAJIbHO-HPABCTBCHHBLIC HOPMBI H

LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IIOBEACHHUE U IIOCTYIIKM CBOHUX TOBapI/IHIef/'I C TO3ULMHU
HPaBCTBCHHLIX U ITPABOBLIX HOPM M OCO3HAHUC MOCJIEACTBUM ATUX IOCTYIIKOB,

4) gpopMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHUS IIEHHOCTEH 370pOBOrO0 W 0Oe3omacHOro olpas3a J>KM3HH, HEOOXOIWMOCTHU
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXHYECKOMY 3/I0POBBIO;

co0umroieHus MpaBuI1 6€30MaCHOT0 OOpaIeHHs C BEIIECTBAMHU B OBITY, TOBCETHEBHOM JKU3HU
U B TPYJOBOU JIEATEIBHOCTH;

MOHMMAaHUS EHHOCTH MPABUJI HHAUBHUIYATEHOTO M KOJJIEKTUBHOTO 0€30MaCHOT0 MOBEACHUS
B CUTYalUsIX, YTPOXKAIOIINX 3I0POBbIO U KU3HM JIFOACH;

OCO3HAHUS TOCIEACTBUI M HENpUATUS BPEIHBIX NPUBBIUEK (YIMOTPeOJIEHUS aJIKOroJs,
HapKOTHKOB, KypEHUs);

5) TpyaoBoOro BocnuTAHUA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEIOBATEIbCKON  JCSATEIbHOCTH,
00111eCTBEHHO MOJIC3HOM, TBOPUYECKON U APYTUX BUIAX NEITCIBHOCTH,

YCTaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHUH TMPAKTHYCCKUX 3ajJaqd counaanoﬁ
HalIpaBJICHHOCTHU (B PpaMKax CBOCI'O KJjlacca, HIKOJ'H)I);



HHTCPCCA K IIPAKTUICCKOMY U3YUCHHIO HpO(l)eCCI/Iﬁ Pa3JIMIHOro poJia, B TOM YHUCJIC HAa OCHOBC
IIPUMCHCHUA IIPCAMCETHBIX 3HAHMUU 110 XUMUNU;

YBaXKEHHS K TPYAY, JIOASIM TPyAa U pe3yJibTaTaM TPYIOBOU e TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYAILHOW TpaeKTOpUU 0Opa3oBaHus, Oy Iymieit
npodeccruu U peanu3alii COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB M MOTPEOHOCTEH 00111ecTBa;

6) IK0JI0TNYeCKOT0 BOCTIUTAHUS

9KOJIOTHYECKH I1eJIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIe;

MOHUMAaHMs TTI00aTBFHOTO XapakTepa AKOJIOTMYECKHX MPoOIeM, BIUSHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLMAIIBHOM CPEJIbI;

OCO3HaHHuA HCO6XOI[I/IMOCTI/I HCIIOJIBb30BaHUA ,ZIOCTI/I)KCHI/Iﬁ XUMHHU JId pCHICHHA BOIIPOCOB
PAUOHAIIBHOI'O IPUPOJOIIO0JIB30BAHUA,

AKTUBHOI'O HENPUATHS NEHCTBUM, NMPUHOCAIIMX BpEJ OKpYKaIOIIEeW NPUPOIHON cpene,
YMEHHS TPOTHO3UMPOBATH HEOJIArONPHUITHBIE SKOJIOTUYECKUE IMOCIEACTBUA MPEAIPUHUMACMBIX
JNENCTBUM U MPEIOTBpALIaTh UX;

HaJIM49usd PpPa3BUTOIO0 ISKOJOTMYCCKOro MBINIJICHUA, 9KOJIOTUUYECKOM KYJBbTYPEI, OIIbITa
ACATCIIbHOCTHU AKOJIOTHUECKOM HAmpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATHLCA HMHU B
HOSH&BaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ U COLMAILHOMU ITPAKTHUKE, CIIOCOOHOCTH H YMCEHHUSA aKTHUBHO
IMPOTHUBOCTOATDH UACOJIOTHUH XeMO(I)O6I/II/I;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OopMUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKU U OOIIECTBEHHOW MPaKTUKH;

NOHMMAaHUS CHeIM(PUKH XMMHUU KaK HAyKH, OCO3HaHHMA €€ poiu B (POpPMHpPOBAHUU
PalMOHAILHOTO HAYYHOT'O MBIIUIEHUS], CO3/IaHUU LEJIOCTHOTO MPEICTaBICHUSI 00 OKPYIKaroIeM
MHUpE KaK O €IMHCTBE IMPUPOJbl M YEJIOBEKA, B IMO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH H
peleHun npoOIeM COXpPaHEHUs! IPUPOJHOIO PABHOBECHS;

yOexIEHHOCTH B 0COOOH 3HAYMMOCTH XUMHH JUJISI COBPEMEHHOM IMBHJIM3AIlMU: B €€
T'YMaHUCTHYCCKOM HANpaBICHHOCTH M BaXKHOH POJH B CO3JaHHM HOBOH 0a3bl MaTepHAIbHOM
KYJIBTYpbI, PEHICHUN TJIO0ATBHBIX MPOOJEM YCTOMUMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYCCKOM, TMIIEBOM H DKOJOTHYECKOH O€30MacHOCTH, B Pa3BUTHH  MEIMIIMHBI,
o0ecrieueHUH YCIOBUI YCICIIHOTO TPY/a M SKOJIOTHYCCKH KOM(OPTHOM JKU3HU Ka)I0To ujcHa
o0111eCcTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IIOHUMAHHs CYIIHOCTH METOJOB  ITO3HAHMS,
UCMOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIOJIb30BATh MOJIy4aeMble 3HAHUS IS
aHaiM3a U OOBSICHEHMs SIBICHMHM OKPY’KAIOILIEro MUpa M IMPOUCXOASIIMX B HEM H3MEHEHUH,



YMCHUSA ICJIATh 00OCHOBAHHBIC 3aKIIOUYCHUS HA OCHOBE HaY4YHbIX (baKTOB N UMCHOIIIUXCA JaHHBIX
C ICJIBIO MTOJYUYCHHA TOCTOBCPHBIX BBIBOIOB,

CITOCOOHOCTH CaMOCTOSITEIILHO MCITOJIb30BaTh XUMUUECKUEC 3HAHUS AJI pCIICHUA HpO6HCM B
PCAIBHBIX )KU3HCHHBIX CUTYAllHAX,

HMHTEpPCCA K ITO3HAHUIO U HCCIIeI0BaTEIbCKOM JACATCIIbPHOCTH,

TOTOBHOCTH M CIOCOOHOCTHM K HENPEPhIBHOMY OOpPa30BaHUIO M CaMOOOpPa3OBaHUIO, K
AKTUBHOMY TIOJyYCHMIO HOBBIX 3HAHMH MO XUMHUU B COOTBETCTBUU C >KHU3HCHHBIMU
NOTPEOHOCTSMU;

UHTEpeca K 0COOEHHOCTSM TpyJla B Pa3IUYHBIX cepax Npo(hecCuoHaIbHON AEATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIe Pe3yJIbTaThl 0CBOSHUS YIEOHOTO MpeaMeTa « XUMHE Ha YPOBHE CPEITHETO
o01ero oOpa3oBaHus BKIIOYAIOT:

3HaYUMble JUISI (OPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCIUILTHHAPHBIC
(MexrnpeaMeTHbIE) 00IIEHAaYyYHbIE TOHATHS, OTPaXAaOUIUe EJIO0CTHOCTh HAYYHON KapTUHBI MUpa
U creu(pHUKy METOJOB NO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO,
SHEprus, sIBJICHUE, IPOIecC, CUCTeMa, HAY4HbIM (akT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUs, UCCIIEI0BaHNE, HAOIIOIEHUE, U3MEPEHHE, SKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaJlbHbIE yueOHbIe IeHCTBUS (TT03HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYJISITUBHBIE),
obecrneunBatomnue GopMupoBanue (PyHKIIMOHATHHOW TPAMOTHOCTH M COIUATBHONW KOMIIETECHITUU
00yyJaromuxcs;

CcocOOHOCTh  OOYYalOIIMXCS ~ MCIIOJIb30BaTh ~ OCBOCHHBIE  MEXKIWCIUILUIMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHHUSA M YHHBEpCaJbHblE Yy4yeOHbIE JEHCTBHUA B IIO3HABATEIBHOU U
COLIMAJIbHOM NPAKTHUKE.

MeranpenMeTHbie  pe3yiabTaThl OTPAXAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YYEOHBIMHU
II03HABATEJIbHBIMUA, KOMMYHHUKATUBHBIMUA U PETYJIATUBHBIMU IEUCTBUSAMH.



OBJajieHne YHUBEPCAJbHBIMHU YUEOHBIMH MO3HABATEJIbHBIMHU J€HCTBUSIMH:
1) 0a3oBble JJOrMYeCKHe NeiiCTBUA:

CaMOCTOSITEIHbHO (OPMYJIMPOBATh M  aKTyaJIM3UPOBaTh MPOOJIEMy, BCECTOpPOHHE €&
paccmaTpuBarh;

OIpCACIATh LCINU ACATCIBbHOCTH, 3aldaBad IIapaMCTPbl W KPUTCPpUHUM HX JOCTHIKCHHA,
COOTHOCHUTD PE3YJIbTATHI ACATCIbHOCTH C ITOCTABJICHHBIMHA LCIISIMU,

HCIIOJIb30BAaTh IIPH OCBOCHHUU 3HAHUU HpI/IéMBI JOITNYCCKOIro MBIIJICHHUA — BBIACIIATH
XapaKTCPHBIC TIPU3HAKHU MNOHATUU U yCTaHaBJIMBAaTb WX B3aUMOCBA3b, MHCIIOJIbB30BATH
COOTBCTCTBYIOIIWEC MMOHATUSA TJIA OO0BSICHECHUS OTACJIBbHBIX (1)aKTOB n HBJIGHI/IfI;

BBIOMPATh OCHOBAHUS U KPUTEPHH IJIS KJIACCHU(UKAIIUN BEIECTB U XUMUUECKUX PEAKITUH;
YCTaHABJIMBATh IPUYNHHO-CIICICTBEHHBIE CBA3U MEXKAY U3y4aeMbIMU SIBIICHUSMU;

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHAYKTUBHbBIE, JEAYKTUBHBIE, [10 AHAJIOIMH ), BBISBIIATD
3aKOHOMEPHOCTU U MPOTHBOPEUHS] B pacCMaTPUBAEMbIX SIBICHUSX, (POPMYJIUPOBATH BBIBOIBI U
3aKJIIOYECHUS,

IPUMEHTh B IPOLIECCE MO3HAHMS, MCHOJIb3yEMbIE B XMMHUU CHUMBOJIMUECKHE (3HAKOBBIC)
MOJIeJIH, TPe0OpPa30BbIBATh MOJEIBHBIE NIPEICTABICHUS — XMMUUYECKUI 3HAK (CHMBOJI) JIEMEHTA,
XUMHYeCcKas (GopMyja, YypaBHEHHE XUMHUYECKOM peakuuu — TpU PELIICHHH Y4eOHBIX
ITO3HABATEJIBHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh HA3BAHHBIE MOJICIIbHBIE IPEACTABICHUS IS
BBISIBJICHUS XapAKTEPHBIX IPU3HAKOB U3YYAEMbIX BEIIECTB U XUMUYECKUX PEAKIIUI.

2) 6a3oBbIe HCCJIEI0BATEIbCKUE IeliCTBHSI:
BJIaJICTh OCHOBAaMH METOJIOB HAYYHOT'O ITO3HAHMS BEIECTB U XMMHUECKUX PCaKIInii;

dbopMynupoBaTh UENM U 3aJa4d  UCCIIEIOBAaHUS, UCIOJb30BaTh IOCTaBJICHHbIE U
CaMOCTOATENbHO C(HOPMYIHPOBAHHBIE BOIIPOCHI B KAUECTBE HHCTPYMEHTA IO3HAHUS U OCHOBBI 1151
(opMHUpOBaHUS TUIIOTE3BI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

BJIAJICTh HABBIKAMH CAMOCTOSATEIBHOTO IUIAHUPOBAHHUS W TIPOBEACHUS YYCHUICCKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HAOIOAATh 32 XOJOM IPOIIecca, CaMOCTOSTEIIbHO
MPOTHO3UPOBATh €r0 pe3ysbrar, (GopMyaupoBaTh OOOOMIEHUS W BBIBOJBI OTHOCUTEIIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB HMCCIIEIOBAHMS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJICITAHHON
pabore;

OpUOOpEeTaTh ONbIT YYEHUYECKOW HCCIIENOBATENbCKOM M MPOEKTHOM JESITENbHOCTH,
HPOSIBJISITh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB peIICHHUs
MIPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3JIMYHbIX METOIOB II03HAHUS.



3) paboTa ¢ uH(popManHei:

OpUEHTUPOBATHCS B  PAa3JIMYHbIX MCTOYHHMKAX HMHPopMauuu (HAy4HO-NOIYJISpHas
auTepatypa XMMHUYECKOTO COJIEp’KaHMs, CIpaBOYHbIE MocoOus, pecypcbl HMHrepHera),
aHaJIM3UPOBATh MH(POPMALIMIO PA3INYHBIX BUAOB U (JOPM MpEACTABICHUS, KpPUTUIECKH OIICHUBATh
€€ JI0CTOBEPHOCTh Y HENPOTHUBOPEUUBOCTb;

dbopMynHMpoBaTh 3aMpochl M TMPUMEHSATH pPA3IMYHbIE METOAbl NpPH IOUCKE U O0TOOope
nH(pOpMaIK, HEOOXOAMMOH JIJIsl BBITOJHEHHS YUeOHBIX 3a/1a4 ONPEASIEHHOTO TUTIA;

HpI/IO6peTaTI> OIIBIT HCIIOJIB30BaHUA I/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIX TEXHOJIOTUH U
PAa3JINYHBIX ITOMCKOBBLIX CUCTCM;

CaMOCTOSITEILHO BBHIOMpPAaTh ONTHUMANIbHYIO (OpMY TpeaAcTaBicHUs HHPOpMAIUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBI, PUCYHKH U IPYTHE);

UCTIONB30BaTh HAYYHBIA SI3bIK B KAaueCTBE CPEICTBA TpU paboTe ¢ XUMHUYECKOU
nH(pOpMaIMen: MPUMEHITh MEXIPeAMETHBIE ((PU3NUECKUEe U MAaTEMAaTHYECKIE) 3HAKH U CHMBOJIBL,
dopmymbl, aO6peBUaTypBl, HOMEHKIIATYPY;

HCIIOJB30BAaTh U HpeO6paSOBBIBaTI> 3HAKOBO-CHUMBOJIMYCCKHUC CPCACTBA HATI'TIATHOCTH.

OB.]'laI[eHl/Ie YuuBepCaAJIbHBIMA KOMMYHUKATUBHBIMHA JeUCTBUSIMM :

3aJlaBaTh ~ BONPOCHI IO  CYIIECTBY  OOCyXJZaeMOoll TeMbl B  XOJe Juaiora
W/WW  JTUCKYCCHH, BBICKA3bIBaTh HACH, (HOPMYJIHPOBATH CBOH MPEIIOKECHHUS] OTHOCHTEIHHO
BBITIOJIHEHUS TIPEJIOKEHHOM 3a/1a4u;

BBICTYIIAaTh C MPE3CHTAlMeW pe3yJIbTaTOB I10O3HABATEIBLHON AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBINOJHEHUH XUMHUYECKOTO
SKCTIEPUMEHTA, MPAKTUYECKOW paboOThl MO WCCICIOBAHUIO CBOWCTB H3y4YaeMbIX BEIIECTB,
peanu3anu y4eOHOT0 MpOEKTa u dhopmynupoBaTh BBIBOJIBI
0 pe3yJibTaTaM MPOBEIEHHBIX UCCIIEIOBAHUN MMyTEM COTIIACOBAHUS MTO3UIIUN B XOJI€ OOCYKICHUS
1 0OMeHa MHEHUSIMU.

OBiajeHne YHUBEPCAJIbLHBIMH PeryJIATUBHBIMY /1€l CTBUSIMMU:

CaMOCTOATEIbHO IUIAHUPOBAaTh MU OCYILECTBIIATH CBOK I103HABATENBbHYIO JEATEIbHOCTD,
ornpenenss e€ UeNd U 3aad, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeIaraeMplii aITOPUTM JIEHCTBUI MPU BBIMOJIHEHUH YYeOHBIX M HCCIENOBATEIbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3PPEKTUBHBINA COCOO UX PELIEHUsl C YYETOM MOIYUYEHHsS] HOBBIX 3HAHHUI O
BEIIECTBAX U XUMHUYECKUX PEAKIIMIX;

OCYHICCTBJIATE CAMOKOHTPOJIb CBOEH JeSITEIbHOCTH Ha OCHOBE CaMOaHaJIM3a U CAMOOILICHKH.



NPEAMETHBIE PE3YJIBTATHI
10 KIIACC
[IpenmeTHbIe pe3ynbTaThl OCBOECHUS Kypca « OpraHudeckasi XuMHUs OTpa)karoT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN O XUMHUYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa, POJIM XMMHH B MO3HAHUU SIBIICHUW TPUPOIBI, B (OPMUPOBAHUM MBIILICHUS U
KyJIbTYpPHl JIMYHOCTH, €€ (YHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOHN Ui perieHUs
MPAKTUYECKUX 3aJlad U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO M
IIPUPOJHON CpeJie;

BJIa/ICHHE CUCTEMOW XUMHUYECKUX 3HAHUI, KOTOpask BKJIIOYAET: OCHOBOIIOIArAIOIME TOHATHUS
(XMMHUYECKUW 3JEMEHT, aToM, »DJIEKTpOHHas O000Jl0uKa aToMa, MOJIEKYyJa, BaJIEHTHOCTD,
3JIEKTPOOTPULIATENILHOCTh, XUMHUYECKasi CBsI3b, CTPYKTypHass ¢opmyna (pa3BépHyTas W
COKpaII€HHas ), MOJIb, MOJISIPHAS Macca, MOJIIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, QyHKIIMOHAIbHAS
rpynna, pajaudkai, H30MepHsi, H30MEpPbl, T'OMOJIOTMYECKHI psii, TOMOJOTH, YTJIEBOJIOPOIbI,
KHCIIOPOJI W a30TCOJAEpXKAlllMe COEIWHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS ); TEOPUU U 3aKOHBI (TEOPHSI CTPOEHUS OPTaHUYECKUX BEIIECTB
A. M. byTiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3BIK
XUMUH; MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE IOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMUYECKHX SBJICHUH, (PAKTOJIOrMUECKUEe CBEJIEHUS O CBOMCTBaX, COCTaBe,
MOJTydYeHUH U O€30MacHOM HCMOJb30BAHUM BAXHEWUIINX OPTaHUYECKHX BEIIECTB B OBITY H
MPaKTUYECKOU JIeATEeIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTH YMEHHH BBISIBIATH XapaKTepHbIe MPU3HAKY OHATUH, yCTaHABINBATD UX
B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE ITOHATHSA IPHU ONMCAHUU COCTaBa, CTPOCHHUS U
IIPEBPALICHUN OPraHUYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHHH HCTOIH30BATh XUMHUYECKYIO CHUMBOJHUKY JUIS COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) POpMYJT OpraHMYEeCKUX BEIECTB U
YPABHEHUN XUMUYECKUX PEAKLUN, U3rOTABIMBATE MOJACIIA MOJIEKYJI OPTaHUYECKUX BELIECTB U1
WJUTKOCTPALMU X XUMHUYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIICKHOCTh M3YYCHHBIX OPraHUYCCKUX
BEIIECTB IO HMX COCTaBy M CTPOCHHUIO K ONpPENeIEHHOMY KJIacCy/TpyIIe COETUHEHUMN
(YrIeBo1opo/ibl, KUCIOPO/I M a30TCOIEPIKAIINE COSTMHEHHS, BBICOKOMOJIEKYJIISIPHBIE COSTMHEHUS ),
JaBaTh MM Ha3BaHus 1Mo cucreMatudeckoii Homenkimatype (IUPAC), a Takke HPHBOIUTH
TPUBUAIbHBIE HA3BaHUS OTHAEIHHBIX OPraHMYECKHX BEIIECTB (ITHIICH, MPOMWJICH, alleTHJICH,
STWICHIJINKOIIb, TJIMLEPUH, (eHoN, GOopMambIeTul, areTalbIernl, MypaBbHUHAs KHCJIOTA,
YKCYCHasi KMCJIOTa, OJIEMHOBAs KHCJIOTAa, CTEApUHOBAs KHUCIIOTA, TIIOKO3a, (PPyKTO3a, Kpaxmad,
TSJITFOJI03a, TIIUIIHH);

c(hOpMUPOBAHHOCTH YMEHHS OMNPEACISITh BHUABI XMUMHYECKONH CBSI3M B OpPraHUYECKHUX
COEJIMHEHUSX (OAMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMCHHSI TNPUMEHSTH TOJOXKEHUS TEOPHUH CTPOCHUS OPTaHWMYECKHX
BemectB A. M. ByTiepoBa 11 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa W
CTPOCHMUS; 3aKOH COXPAaHECHUS MACChl BEILIECTB;



chOpPMHPOBAaHHOCTh yYMCHHH XapakTEpH30BaTh COCTaB, CTPOCHHME, (U3HYUECKHE U
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPECTABUTEIICH Pa3IMUHBIX KIACCOB OPraHUYECKHUX BEIECTB
(MeTaH, 5TaH, 3TUJICH, MPONUJICH, alleTUlieH, OyTaaueH-1,3, Metunoyraauen-1,3, 6eH3011, METaHOJI,
9TaHOJI, STUJICHTJIMKOJb, TIUICPUH, ()EHOJI, alleTaIbJICrH1, MypaBbUHAs U YKCYCHAas KHCIIOTBI,
TIIF0K03a, KpaxMall, IeJUTF0J103a, aMUHOYKCYCHAs KMCIIOTa), HILTFOCTPHPOBATH TEHETHUECKYIO CBS3h
MEXAy HHUMH YPaBHEHUSMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAaKIUWd C HCIOJIH30BAaHUEM

CTPYKTYPHBIX (POpMYJT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaATh UCTOUYHUKH YTIEBOJAOPOTHOTO ChIPhs (HEPTH,
MPUPOAHBINA Ta3, Yrojihb), CIIOCOOBI WX TEpepadOTKH M TPAKTHYECKOE MPUMEHEHHE IMPOITYKTOB
nepepadboTKu;

c(OpMUPOBAHHOCTH YMEHUI MPOBOAUTH BBIUYMCIICHUS IO XUMUYECKUM YPABHEHUSAM (MacCCHI,
00BEMa, KOJTMYEeCTBA UCXOTHOTO BEIIECTBA WM MPOYKTa PEAKIIMU MO U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJTHOTO u3 HCXOJIHBIX BEIIECTB
WJIM MPOJYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHMI BJIaJIETh CUCTEMOM 3HaHHI 00 OCHOBHBIX METOAAaX HAYYHOI'O
MO3HAHUS, WCIONB3YEMBbIX B XHUMHH I[P H3YYECHUH BEIIECTB M XUMHUYECKUX SIBICHUMN
(HaGmroeHue, H3MEpPEHHE, OKCIIEPUMEHT, MOJECIUPOBAHUE), HCIIOJIb30BaTh CHCTEMHBIE
XUMHUYECKUE 3HAHUS JIJISl IPUHATHUS PEIICHUA B KOHKPETHBIX KU3HCHHBIX CUTYAIUSX, CBI3aHHBIX
C BEIIeCTBAaMH M UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOAAaTh MPaBWIa MOJIL30BAHUSI XUMUYECKOW TOCYJION U
1abopaTopHBIM 00OPYAOBAHHUEM, a TAK)KE MpPaBUia OOpAIEHUsI C BEUIECTBAMU B COOTBETCTBHUH C
WHCTPYKIIMSIMU TIO BBITIOJTHEHUIO Ta00OPATOPHBIX XUMUUYECKHUX OTIBITOB;

c(OpMHUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBIMNOJHATH XHUMHUYECKHH HSKCHEPUMEHT
(mpeBparieHusi OpraHuYeCcKUX BEIIEeCTB MPH HArpEeBaHHH, MOJYYCHHE ATHIICHA M U3yUYEHHUE €ro
CBOICTB, KAUECTBCHHBIE PEAKIINH OPTaHUYCCKUX BEIIECTB, JICHATYpalns OCJIKOB IPU HATPEBAHUH,
[BETHBIC PEAKIIMK OCJTKOB) B COOTBETCTBUHU C TIPaBUIaMU TEXHUKU O€30MIaCHOCTH TIPH OOpaIieHun
C BellecTBaMHM M JTAOOPaTOPHBIM OO0OPYIOBaHUEM, NPEJCTABIATh PE3YyJIbTaThl XUMHUYECKOTO
JKcIiepuMeHTa B (GOopMe 3allMCH YpPaBHEHUH COOTBETCTBYIOIIMX peakiuid u (HOpMYyITHPOBATH
BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0 HH(POPMAIHIO,
MOJTy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nHpopmainu, MHTEpHET U IPyTHX);

c(hOpMHUPOBAHHOCTh YMEHUW COOJIO/IaTh TpaBWiIa SKOJOTUYECKH IEJIeCO00pa3HOro
MOBEACHUSI B OBITY W TPYJAOBOW NEATEIHHOCTH B IEISAX COXPAHEHHUS CBOETO 3JI0POBbSI U
OKpY’KaroIIel MPUPOHON Cpebl, OCO3HABATh OMACHOCTh BO3/ICHCTBHUS HA JKUBBIC OPTraHU3MBI
ONpENIENEHHBIX OPraHMYECKUX BEILIECTB, MOHMMAas cmblca mokazatens IIJAK, moscHATe Ha
MpUMepax crocoObl YMEHBIICHHS U MPEIOTBPAIIEHUSI UX BPEIHOTO BO3JCUCTBHS HAa OPTaHU3M
YEJIOBEKA;

JJIA 06yqafoumxc;1 C OrpaHNMYCHHBIMU BO3MOKHOCTAMU 3J0POBbA: YMCHHC IIPUMCHATH
3HaHUSA 00 OCHOBHBIX AOCTYIHBIX METOAaX IMO3HAHWA BCIICCTB U XUMHWYCCKHUX HBJ’IeHI/II\/’I;



JUISL CTIETIBIX M CTTA00BUISAIIUX O0YyYarOUIMXCs: YMEHUE HCIOIb30BaTh Pelibe(HO-TOUEHHYIO
cuctemy o6o3nauenuit JI. bpaiins ans 3anucu Xumudeckux Gpopmyi.

11 KJIACC
HpCﬂMCTHLIC PE3YJIbTAThl OCBOCHUA KypCa <<O61ua;1 N HCOPraHUYCCKasd XUMMUA)» OTPAXKAIOT!:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O XUMHUYECKON COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa, POJIM XMMHH B MO3HAHUU SIBIICHUN TPUPOIBI, B (OPMUPOBAHUM MBIILICHUS U
KyJIbTYpPHl JIMYHOCTH, €€ (YHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOHN i perieHus
MPAKTUUYECKUX 3a/lad U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO H
MPUPOIAHON CpenE;

BJIQJICHUE CUCTEMOM XMMHUUECKUX 3HAHUHN, KOTOPask BKJIFOYAET: OCHOBOIOJIATAIOIINE MTOHSATHUS
(XMMHUYECKHI JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JICKTpOHHBIC OPOUTAIN aTOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJISIPHBIM O00BEM, BAJICHTHOCTH, JJICKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCICHUS,
XUMUYECKasi CBsI3b (KOBAJEHTHAs, MOHHAs, METa/UIMYecKasi, BOJOPOJHAsA), KpHUCTALNIUMYECKAs
pemeéTka, TUOBl  XUMHYECKUX  PEaKIUil, pacTBOP,  DJIEKTPOJIUTHI,  HEIJICKTPOJIUTHI,
AJICKTPOJIMTHYECKAsT JAUCCOIMAIUSA, OKHUCIUTENbh, BOCCTAHOBHUTENb, CKOPOCTh XHUMHYECKOM
peakIuu, XHMHYECKOE pAaBHOBECHE); TEOPUHM MW 3aKOHBI (TCOpHUS  DJICKTPOJIHTHUCCKOMN
auccounanuu, nepuoandeckuii 3akoH . Y. MenaeneeBa, 3aKk0H COXpaHEHHs] MacChl BELIECTB,
3aKOH COXPaHCHMsI M TPEBPAIICHHUS JHEPTUU MPU XUMHUUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH S3BIK XUMHH, MHPOBO33PEHUYECKHE 3HAHMS, JEKAIlhe B OCHOBE MOHUMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHUX SIBICHUH, ()aKTOJIOTMUECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYyYCHUH U 0€30MacHOM HCIOJIb30BAHUM BaXKHEUIIMX HEOPTaHMYECKUX BEIECTB B
OBITY ¥ TTPAKTUYECKOM JIEATEILHOCTH YEIOBEKA;

C(i)OpMI/IpOBaHHOCTL YMeHI/Iﬁ BBIABIIATH XapPaKTCPHBIC ITPU3HAKN HOHHTHﬁ, YCTaHaBJIMBATb UX
B3aMMOCBA3b, HCIIOJIB30BATE COOTBETCTBYIOINWEC TIOHATHA IIPU OIMMCAHHWKW HCOPraHHYCCKUX
BCIICCTB U UX HpeBpameHHﬁ;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY /JIi COCTaBJICHUS
(GopMyn BeIIECTB U ypaBHEHUH XHMHUYECKHX pPEaKLHi, CHCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHanbHBIC Ha3BaHHSA OT/CIBHBIX HEOPTaHMYECKUX BEHIeCTB (yrapHbId ras,
YIJIEKUCTBIA ra3, aMMMAaK, TalléHash W3BECTh, HEraméHash M3BECTb, MUThEBas COJAA, MUPUT U

IPYTHE);

c(OpMUPOBAHHOCTH YMEHHUH OIpPEENATh BaJCHTHOCTh U CTETICHb OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COCAMHEHMSIX Pa3IMYHOTO COCTaBa, BUJ XUMHUECKOW CBSI3M (KOBAJICHTHAs, HOHHAS,
METaJUIMYECKasi, BOJAOPOJHAs) B COEAMHEHUSX, TUI KPUCTAUIMUECKOM PEIETKH KOHKPETHOTO
BEIIECTBA (aTOMHAs, MOJIEKYJIIpHAs, MOHHAs, METAJUIMYECKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKNX COCIUHEHNN;

c(hOpMHUPOBAHHOCTh YMEHHI yCTAHABIUBATH IPUHAITIC)KHOCTh HEOPTAHUYECKUX BEIIECTB 10
WX COCTaBY K ONpPENEIEHHOMY KIIACCYy/TPYIIe COSAMHEHHM (IIPOCTHIC BEIIECTBA — METaUIBl U
HEMETaJIJIbl, OKCHUJIbI, OCHOBaHUS, KUCIOTHI, aM(POTEPHBIE THAPOKCH/IBI, COJIN);



c(hOpMHUPOBAHHOCTh YMEHUN pACKPBIBATh CMBICI Meproindeckoro 3akona J{. . Menzaeneesa
U IEMOHCTPUPOBATDH €T0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (DYHKIIUH;

c(hopMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh AICKTPOHHOE CTPOSCHHUE aTOMOB XUMHUUYECKHUX
snemeHToB 1—4 nepuoaos llepuonnueckoii cuctembl xumuueckux aemeHToB 1. 1. Menneneena,
WCTIOIB3YS MOHATHS «S-, P-, d-DJIEKTPOHHBIC OPOUTANINY, «IHEPTETUUECKUE YPOBHUY», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHUN MO TIepruojaM 1
rpynnaM [leppoandeckoit cucteMsl XUuMUYECKUX 3jieMeHTOB . . Menneneesa;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMMCHIBATh) OOIIME XUMUUECKHE CBOMCTBA
HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, IOATBEPKIATh CYLIECTBOBAHUE I€HETUYECKOU
CBSA3M MEXKJy HEOPraHWYECKMMH BEIIECTBAMU C IIOMOIIBI0 YPABHEHHHW COOTBETCTBYIOLIMX
XUMHYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHHUS KIACCU(UIIMPOBATH XMMHUYECKHE PEAKIMHU IO Pa3IMYHbIM
MpU3HaKaM (YUCITy ¥ COCTaBy PEarupyrolliuX BEIIECTB, TEMI0BOMY 3(PPEKTy peakiuu, U3MEHEHUIO
CTENEHEeH OKHUCIICHUsI 3JIEMEHTOB, 00OPAaTUMOCTH PEaKIUH, yYaCTHIO KaTaJln3aTopa);

c(OpMHUPOBAHHOCTb YMEHUW COCTABJIATh YPABHEHMS PEAKIUI Pa3IMYHbIX TUIIOB, ITOJHbIE U
COKpAIllEHHbIE YpaBHEHHs peaklMii MOHHOrO OOMEHAa, YYUThIBasl YCJIOBHsSI, MPHU KOTOPBIX ITH
peakuuy uayT 10 KOHLA;

c(hOopMUPOBAHHOCTh YMEHUHN IPOBOJIUTH PEAKIINH, TOTBEPKAAIONINE KaueCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPraHUUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOLINE
B BOJHBIX pacTBOPax HEOPraHUYECKUX BEILECTB;

c(OPMUPOBAHHOCTh YMEHHMH pPACKpBIBATH CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX
peaxIuii MocpeCTBOM COCTaBJICHHUS JIEKTPOHHOTO OaiaHca 3TUX PeaKIuii;

c(OpMHUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakluu OT
pa3nUYHBIX (DAKTOPOB; XapaKTEp CMENICHHs XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHEIIHEro Bo3zeicTBus (npuniun Jle Illarense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTEepHU30BaTh XUMUYECKHUE MPOIIECCHI, JIeXkKAIIUE B OCHOBE
MPOMBILIUIEHHOTO TIONYyYEHUs] CEPHOM KHCIOThI, amMMHakKa, a Takke C(HopMUPOBAHHOCTD
MpeAcTaBieHu 00 OOIIMX Hay4HbIX MPUHIMIAX M SKOJIOTMYECKUX MpoOJieMax XHMHUYECKOTO
IIPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS C MCHOJIb30BAHUEM IOHATHUSA
«MaccoBast 10J1s1 BEILIECTBA B paCTBOPE», 00BbEMHBIX OTHOLIEHUI ra30B IIPU XMMHUYECKUX PEaKLUsIX,
Macchl BellecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 00BEMY
OJIHOTO U3 Y4acCTBYIOLIUX B PEAKIMU BEILIECTB, TEIIOBOTO AP PeKTa peakiui Ha OCHOBE 3aKOHOB
COXpaHEHMs MacChl BELIECTB, IPEBPAILICHUS U COXPAaHEHUS SHEPTUU;

c(OpMHUPOBAHHOCTh YMEHHMH COOIOJAaTh MpaBuia MOJIb30BAHUS XWMHUYECKOW IMOCYIOW U
1abopaTopHBIM 000PYIOBAHUEM, a TAKXKE MpaBUiia OOpaIIeHHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSIMH I10 BBIIIOJHEHHIO JJAOOPATOPHBIX XUMUYECKHX OIBITOB;



c(OPMUPOBAHHOCTh YMEHUI IUIAHUPOBaTb W BBINOJHATh XUMHMUYECKUH SKCIIEPUMEHT
(paznoxeHue NepoKCHIa BOJIOPO/Ia B IPUCYTCTBUU KaTallu3aTopa, ONpeieJieHHE Cpeibl pAaCTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCATHLHOTO UHIANKATOPA, BIUSHUE PAa3TUIHBIX (JaKTOPOB Ha CKOPOCTh
XUMHUYECKOW peaklMM, peaklud HOHHOTO OOMEHa, KaueCTBEHHbIE peakUuu Ha cyibdar-,
KapOOHaT- U XJIOPUJ-AHUOHBI, HA KaTUOH AMMOHMS, PELICHHE SKCIIEPUMEHTANbHbBIX 3a/a4 IO
temaM «Metamib» u «Hemeramisl») B COOTBETCTBUU € IIPABWIIAMUA TEXHUKHU O€30I1aCHOCTH MPHU
oOpallleHNM ¢ BELIECTBAMU U JIAOOPATOPHBIM OOOPYJOBAHUEM, MNPEACTABIATh PE3YJIbTAThI
XMMHMYECKOT0 3KCIIEpUMEHTa B (OopMe 3aliCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUud U
(GopMyIHpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(POpMaIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CPEACTBA MAaCCOBOM KOMMYHHKAIUU, IHTEpHET U ApyTUX);

c(OpMHUPOBAHHOCTh YMEHUH COOJIOJIaTh TMpaBWiia 3KOJOTUYECKH LEJIeCO00pa3HOro
NOBEJICHUsT B OBITY M TPYAOBOM JEATENHHOCTH B INENSIX COXPAHEHUS CBOETO 3JI0POBbSI U
OKpY’Karollell MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCUCTBHUS HA JKUBBIE OPraHU3MBI
OTpeIeNIEHHBIX BEIIECTB, MOHUMas cMmbich mokasatens [1JIK, moscHsITe Ha mpuMepax CrocoObI
YMEHBIIECHHUS U IPEIOTBPALEHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTaHN3M YEJIOBEKA;

JJIsA O6y‘-IaIOH_[I/IXC$I C OrpaHNM4YCHHBIMU BO3MOKHOCTAMU 3J0POBbA: YMCHHUC IIPUMCHATH
3HAHUS 00 OCHOBHBIX AOCTYIHBIX METOJaX IMMO3HAHUA BEIICCTB U XUMHUYCCKHUX HBHGHHﬁ;

JUTSL CTIETIBIX M CTTA0OBHISANIUX OOYYAIONINXCS: YMEHUE UCTOIb30BaTh PElbe(HO-TOUCHHYIO
cucteMy obo3HaueHuit JI. bpaiins nis 3anucu XuMu4eckux Gopmyi.



TemaTHueckoe INIAHUPOBAHHE

10 kamace
No | HaumenoBanue pazneno | Kon-o | Kou-Bo BT. 4. Hakp. ® 20P
n/n 4acoB | YacoB MO MPAKTUY. 3aHATHUS
o paboueii K. | ILp. | IIpoek
®OII | mporpamme | p. T
1. | TeopeTuueckue OCHOBBI 3 3 i i
OpPraHUYECKOU XUMUU
2. | YrneBoaopo s 13 13 1 1
3. | Kucnoponconepxamiue 13 13 1 1
OpraHNYeCKHe COSIMHEHUS
4. | AzoTcoaepiKaiiue 3 3 i i
OpPraHUYECKHE COCIMHEHMS
5. | BeicokomoekynsipHbIe 5 5 ) i
CO€JIMHEHUS
Hroro 34 34 2 2
11 knacc
Ne | Haumenosanue pasnenoB | Kon-so | Kou-Bo Br.uw.Hakp. u S0P
n/n 4acoB | YacoB IO MPaKTUY. 3aHATHUS
o paboueii K. | ILp. | IIpoek
@®OII | nporpamme | p T
1. | TeopeTnyeckue OCHOBBI 13 13 1 1
XUMUU
2. | Heoprannueckast Xumust 17 17 1 2
3. | XuMus U )KU3Hb 4 4 - -
Hroro 34 34 2 3




KAJIEHIAPHO-TEMATHUYECKOE INTAHPOBAHUE

Kirace: 10
VYuurens: [1ladanuua 1. B.
KonuyectBo yacos Ha 2024/2025 y4ueOHbIii o1

Bcero uacos 34

YacoB B HEAETIO 1

CBogHas BEAOMOCTH YacoOB 3a r'oJ.

Y4eOHble ueTBEPTU KonngecTBo 4acoB 1o nporpamme
1 yeTBepTH 8
2 4eTBEPThH 8
3 yeTBepTH 10
4 4eTBEPTH 8
I'on 34
J\fm Kop
Ne | YP Kou-Bo PEKT
B Paznen, Tema ypoka Hara
n/m 4acoB upo
pasze
BKa
e
1. 11 [Ipenmer oprannveckoil XumMuu, €€ BO3HUKHOBEHUE, 1 04.09 2024
pa3BUTHE U 3HAUYCHUE
2. 1.2 Teopus cTpoeHMsI OpraHU4eCcKUX coequHeHnit A. M. 1 11.09.2024
ByTtnepoBa, €€ OCHOBHBIE MTOJTOKESHUS R
3. 1.3 [IpencraBnenue o kiaccu(UKaUN OPraHMYECKUX 1
BemecTB. HomeHkmarypa (cucremarnueckas) u 18.09.2024
TpPUBHAJIbHbBIC HA3BAHUSI OPTaHMYECKUX BEIIECTB
4. 2.1 ATKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUN P 1 25.09.2024
S. 2.2 MertaH U 3TaH — NPOCTEHIINE MTPEACTABUTENN 1 02.10.2024
AJIKAaHOB
6. 2.3 AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1 09.10.2024
7. 24 DOTUJIEH ¥ TIPOTUJIEH — MPOCTEHUIIINE TTPEACTABUTENH 1 16.10.2024
AJIKEHOB
8. 2.5 [TpakTrueckas pafEOTa No 1. «ITommyyenue sTuneHa u 1 93.10.2024
M3y4YeHHE €ro CBOHCTBY
9. 2.6 Anxanuensl. byranuen-1,3 u metun6yraauen-1,3. 1 06.11.2024
ITosrydeHne CUHTETUYECKOr0 KayuyyKa 1 pe3HHBI T
10. 2.7 AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHMS, 1
TOMOJIOTMYECKUH Psill. ALIETHIIEH — MPOCTEUIINI 13.11.2024
NPEJCTaBUTENb AJIKMHOB
11. 2.8 Brluncienus no ypaBHEHHUIO XUMHUYECKON PEaKIIUK 1 20.11.2024
12. 2.9 Apenbl: 6eH3011 ¥ TOTyoJl. TOKCUYHOCTh apeHOB 1 27.11.2024
13. 2.10 ['eneTnueckas cBsI3b yIrie€BOAOPOIOB, 1 04.12.2024
IPUHAAJISKAIIMX K pa3IMYHbIM K1accam
14. 2.11 IIpupoaHBbIE ICTOYHUKH YIVIEBOIOPOAOB: IPUPOIHBIN 1
ra3 ¥ NMOMyTHbIEC HE(TIHBIC Ta3bl, HEPTh U TMPOIYKTHI 11.12.2024
e€ mepepaboTKu




15. 2.12 IIprponHbIE HICTOYHUKH YIIIEBOAOPOAOB: IPUPOAHBIN
ra3 ¥ onyTHble He(TAHbIE Ta3bl, HEPTh U TPOAYKTHI 18.12.2024
e€ nepepaboTKH

16. 2.13 KonrponbHas paborta no pasneny «YrieBogopOab» 25.12.2024

17. 3.1 IIpenenbHble OAHOATOMHBIE CIIMPTHI: METAHOJI U 15.01.2025
sTaHoj. BogopoiHas cBs3b

18. 3.2 MHOroaroMHbI€ CIIMPTHL: STUJICHITIMKOJIb U IITULEPUH 22.01.2025

19. 3.3 ®enou: CTPOCHHE MOJIEKYJIEL, busnueckue u 99.01.2025
XMMUYECKHE CBOWCTBA, TPUMEHEHHE

20. 3.4 Anpaeruapl: GOpMaIbACTUA U alleTATBICTH. ATICTOH 05.02.2025

21. 3.5 OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBBIE KHCIIOTHI: 12.02.2025
MypaBbHHAS U YKCyCHasI

22. 3.6 HpaKTqu:CKaﬂ pabota Ne 2. «CBoiicTBa pacTBOpa 19.02.2025
YKCYCHOW KHCIIOTBD)

23. 3.7 CreapuHOBas U OJEMHOBAs KUCIIOTHI, KaK

26.02.2025

MIPEJICTABUTENN BBICIIMX KapOOHOBBIX KHCIIOT

24. 3.8 Mpina kak COJIH BBICIIMX KapOOHOBBIX KHCIIOT, UX 05.03.2025
Mo¥oIIIee JICHCTBHE

25. 3.9 CrnoxHble 3(¢upbl Kak MPOU3BOAHbIE KAPOOHOBBIX

12.03.2025

KUCIOT. ['uaposn3 cinoxxHeIX 3¢pupos

26. 3.10 Kupsl: runponus, npuMeHeHue, OuoJorndeckas posb 19.03.2025
KHUPOB

27. 3.11 YrneBoasl: cocTas, kiaccudukanys. Baxxueimme 02.04.2025
MIPEACTABUTENH: TIII0K03a, GPYKTO3a, caxapo3a o

28. 3.12 Kpaxman u nemironosa kak npupoJHble TOJUMEPDI 09.04.2025

29. 3.13 KonrponbHas pabora no pazaeny 16.04.2025
«Kucnopozacozaep:xaniye opraHi4ecKue COeANHEHUSD) o

30. 4.1 AMWHBI: METWJIAMUH U aHUJIUH 23.04.2025

31. 4.2 AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE OPraHUYECKUE 30.04.2025

32. 4.3 CcOeIMHEHN, UX OHMoornueckoe 3uaueHue. [lenrumsl 07.05.2025

33. 4.4 benku kak mpupoIHbIE BEICOKOMOJICKYJISIPHBIC 14.05.2025
COCAMHEHUS

34. 4.5 OCHOBHBIC TIOHSTHS XUMHH BBICOKOMOJICKYJISIPHBIX 91.05.2025

COE€IUHEHUN




KAJIEHIAPHO-TEMATHUYECKOE INTAHPOBAHUE

Kimacc: 11
VYuurens: [1ladanuua 1. B.
KonuyectBo yacos Ha 2024/2025 y4ueOHbIii o1

Bcero yacos

34

YacoB B HEAETIO

CBogHas BEAOMOCTH YacoOB 3a r'oJ.

Y4eOHble ueTBEPTU KonngecTBo 4acoB 1o nporpamme
1 yeTBepTH 8
2 4eTBEPThH 8
3 yeTBepTH 10
4 4eTBEPTH 8
T'on 34
Ne Ne Paznen, Tema ypoka Kou-Bo Hara Koppekr
n/m | ypoka 4acoB HpPOBKA
B
pazzae
1e
1 11 XUMHUYECKUN DIIEMEHT. ATOM. 1 03.09.2024
DneKTpOoHHAst KOHPUTYpalusi aTOMOB o
2 1.2 IIepnoanueckuii 3akoH u Ilepnonnueckas 1
CHCTEMA XMMHYECKUX 3JIEMEHTOB /1. I/I 10.09.2024
MeHieneeBa, Ux CBA3b C COBPEMEHHOM
TEOPUEN CTPOCHUSI AaTOMOB
3 13 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB 1
XUMHUYECKHUX 3JIEMEHTOB U UX COCIUHEHUN
0 TpyIIaM U NepuojaM. 3HaueHHUe 17.09.2024
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumu4deckux 3nemenToB JI.U. Menneneena
B Pa3BUTUU HAYKH
4 14 CrpoeHue BemecTBa. XUMUYECKas CBS3b, 1
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 24.09.2024
KOB&JICHTHOMU CBsi3U. BomopoiHast CBsi3b
S 15 BaneHTHOCTb. DIIEKTPOOTPUIIATENIBHOCTb. 1
Crenenb okuciienus. Benjectsa 01.10.2024
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOCHHUS
6 1.6 [lonsATHE O AUCHIEPCHBIX CHCTEMAX. 1
HcTrHHBIE U KOJIIOUHBIE PACTBOPBI. 08.10.2024
MaccoBast 107151 BellleCTBa B PacTBOPE
7 1.7 Knaccuduxanmst 1 HoMEeHKIaTypa 1
HEOPraHMYECKUX COCIUHEHUI. 15.10.2024
I'eneTnyeckast CBsI3b HEOPraHUUECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB
8 1.8 Knaccudukanuss XuMUYECKUX peaKIvi B 1 99 10.2024
HEOPraHM4eCKON U OPraHu4eCcKON XMMUHU.




3aKOH COXPaHEHHUs MacChl BEILIECTB; 3aKOH
COXpaHEHHUs U NPEBPALLECHUS] SJHEPTUU IIPU
XUMHUYECKUX PEAKIUAX

1.9

Ckopoctb peakuuu. OOpaTuMble peakiiH.
XUMHUUYECKOE PABHOBECHE

05.11.2024

10.

1.10

[Ipaktuyeckas padorta Ne 1. «Bnusinue
pa3IMyYHBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKOW PEeaAKIUM»

12.11.2024

11.

1.11

DNEKTPOIUTHYECKAS JUCCOIHAIINS.
[Toustre o BogopoaHoM mokasarese (pH)
pactBopa. Peakuiuu noHHOrO 0OMEHa.
I'mpaponu3s opraHuyecKux u
HEOPTaHWYECKHUX BEIICCTB

19.11.2024

12.

1.12

OKuCIUTENbHO-BOCCTAHOBUTENbHBIE
peaxmuu. [Tonstue o0 >nexTponmse
pacIUIaBOB M PaCTBOPOB COJIEH

26.11.2024

13.

1.13

KonTponrsHnas pabota no pazaeny
«TeopeTnyeckrie OCHOBbI XUMHUN

03.12.2024

14.

2.1

Mertaiibl, UX TOJIOKEHUE B
[lepuoanueckoil cucTeMe XUMHUYECKUX
snemeHToB /1. . MeHnneneesa u
0COOEHHOCTH CTpoeHHs aToMOB. O01IHe
(dbu3uYecKrue CBOMCTBA METAJIIOB

10.12.2024

15.

2.2

CruiaBbl METAIIJIOB. DJIEKTPOXUMUYECKUN
PS HAIIPSDKEHUN METAIIIIOB

17.12.2024

16.

2.3

XHWMHUYECKHE CBOKCTBA BaXKHEUIINX
METaJIOB (HATPUH, KaJIuil, KaJIbIIHA,
MarHui, aJlOMUHUIN) U UX COEAUHEHUN

24.12.2024

17.

2.4

XUMUYECKHE CBOMCTBA XpOMa, MEAU U UX
COEJIMHEHUN

14.01.2025

18.

2.5

XHUMHUYECKHE CBOMCTBA LIMHKA, JKeJie3a U UX
COCIMHCHUI

21.01.2025

19.

2.6

[Tpaktuyeckas pabota Ne 2. "Pemenue
AKCIEPUMEHTANBHBIX 33/1a4 M0 TEME
«Mertamaby»"

28.01.2025

20.

2.7

Hewmeranisl, MX MojioxkKeHUE B
[Tepuoandeckoil cucTeMe XuMHUYECKUX
snemeHToB JI. . MenneneeBa u
0COOCHHOCTH CTPOCHHSI aTOMOB

04.02.2025

21.

2.8

Pu3nyecKue CBOMCTBA HEMETAIUIOB.
AJTOTpOIHS HEMETAIIOB (Ha MpuMepe
KHCJIOpoJia, cephl, pocdopa u yriaepoaa)

11.02.2025

22.

2.9

XUMHUYECKHE CBOWCTBA FAJIOTEHOB, CEPBI U
UX COeIUHECHUN

18.02.2025

23.

2.10

XHUMHUYECKHE CBOMCTBA a30Ta, ¢pocdopa u
UX COeIUHECHUN

25.02.2025

24.

2.11

XUMHUYECKHE CBOWCTBA yTIIEPO1a, KPEMHUS
U UX COETMHEHUN

04.03.2025




25.

2.12

[IpumeHeHne BaXKHEHIIINX HEMETAJJIOB U UX
COeIMHEHUN

11.03.2025

26.

2.13

O0001IeHE U cCUCTEMAaTH3alUs 3HAHUHN 110
teme «Hemeramne». Berauciaenus mo
YPaBHEHHSIM XUMHUUYECKUX PEAKITNHI 1
TEPMOXUMUYCCKUE PACUETHI

18.03.2025

217.

2.14

[TpakTtrueckas padora Ne 3. «Pemienne
AKCIEPUMEHTANBHBIX 3a/1a4 110 TEME
"HemeTramibr"»

01.04.2025

28.

2.15

KonTponbsHas padota no temam
«MeTtaiube»y 1 «HemeTauibny

08.04.2025

29.

2.16

Heopranuueckue u oprannyeckue
kucnotsl. Heoprannueckue u
OpPraHUYeCcKHe OCHOBAHUS

15.04.2025

30.

2.17

AMpoTepHBIE HEOPTAHUYECKHE U
opranudeckue coenuHeHus. ['eneTnyeckas
CBSI3b HEOPTAaHUYECKUX U OPTaHHMYECKUX
BEILIECTB

22.04.2025

31.

3.1

Posb xumuu B o0ecieueHnn
AKOJIOTUYECKOM, DHEPTETUUECKON 1
MUIIEBON 0€301TaCHOCTH, Pa3BUTHH
MEIUIINHEI

29.04.2025

32.

3.2

[IpencraBnenus 06 oOMIUX HAYYHBIX
MPUHIIUIAX TPOMBIIIEHHOTO TOTyYeHUs
BaXXHEUIIINX BEIIECCTB

06.05.2025

33.

3.3

YeaoBek B MHUPC BCUICCTB U MAaTCPUAJIOB

13.05.2025

34.

3.4

XUMUSI ¥ 3I0POBbE UEIIOBEKA

20.05.2025
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