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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o XMMuM Ha yYpOBHE cpeHero oomiero oopazoBanus pazpadborana Ha ocHOBe DeaepanbHOro 3aKoHa oT 29.12.2012 Ne 273-D3 «O06
oOpaszoBanun B Poccuiickoit denepanym», TpeOoBaHUN K pe3yibTaTaM OCBOCHUS (eaepabHONW 00pa30BaTebHONW MPOrpaMMbl CPEIHETro 00IIero
obpazoBanus (POIT COO), npencraBiaeHHbXx B denepanbHOM TocymapcTBEHHOM oOpaszoBatenbHOM cranmapte COO, c¢ yuérom Konuenmun
npenojaBaHus y4eOHOro mpenmera «XuMus» B o00pa3oBarenbHbIX opranusamusax Poccuiickoit ®deneparuu, peaau3yloNMX OCHOBHBIC
o0OpasoBarelbHbIC MPOrPaMMbI, U OCHOBHBIX MOJIokeHH «CTparerun pa3Butusi Bocriutanus B Poccuiickoit denepanuu Ha nepuoa a0 2025 roga»
(Pacnopspxenue IpasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3paboTKe MpOrpaMMbl IO XUMHH, K OMpPEIeIeHUI0 001Ieil cTpaTerui 00y4eHus, BOCIUTAHUS U PA3BUTHUS 00YUaIOIIHUXCS
cpencTBamMu yueOHoro mpeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIM KOHIENTyanbHbIe mosiokeHuss @I'OC COO o
B3alMOOOYCIIOBICHHOCTH 1IeJiel, CoAepKaHusl, pe3yabTaTOB 00y4eHUs U TPeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHME, II0JIydaeMO€ BBIIYCKHUKAMHU O00I1€00pa30BaTEIbHON OpraHu3aliy, SBISIETCS HEOTHEMJIEMOM YacThlO HX
o0Opa3oBaHHOCTH. OHO CITY’KUT 3aBEPIIAIOIINM ITAIlOM pPeai3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO 00pa30BaHMs. DTH IIEHHOCTH KAacaloTCs MO3HAHUS 3aKOHOB MPUPOABI, (POPMHUPOBAHUS MUPOBO33PEHHS M OOIIEH
KYJIBTYpPhI Y€JIOBEKa, a TaK)Ke HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO U MPHUPOAHON cpene. Peanusyercs xumudeckoe
oOpa3zoBaHue 00YyJarOUIUXCsl Ha YPOBHE CpPEeIHEro 001iero oOpa3oBaHMs CPEeACTBAMHU YYEOHOTrO MpeaMeTa «XHUMHsS», COAEpPKaHUE U MOCTPOCHHE
KOTOPOTO OIpEAeNeHbl B IPOrpaMMe M0 XUMHH C YYETOM crieln(DUKN HAyKH XUMUU, €€ 3HAUCHUS B MIO3HAHUU MPUPOABI U B MAaTEPUAIBHON KU3HU
o0rmIecTBa, a Takke ¢ yu€ToM OOIIMX IeNIeil ¥ MPUHIIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CHCTEMBI CpeIHEro o0miero o0pa3oBaHus B
Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UIrpaeT 0coOyr0 pojib B COBPEMEHHON LIMBUIIN3AllMHU, B CO3JaHUN HOBON 0a3bl MaTepuaibHON
KyJnbTypbl. OHa BHOCHUT CBOM BKJaJX B (OPMHPOBAHUE DPALMOHAIBHOIO HAYYHOIO MBILIUIEHHUS, B CO3/JaHUE IEJIOCTHOTO IMpEACTaBIeHUs 00
OKpY’KaloIlleM MHpE KaK O €IMHCTBE IPHUPOJbI M UeJIOBeKa, KOTopoe (OpMUPYETCS B XMMHUU Ha OCHOBE NMOHMMAHHS BELIECTBEHHOIO COCTaBa
OKpY’KaIOIIEero MUpa, OCO3HAHUS B3aUMOCBS3H MEX/y CTPOCHUEM BEIIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHUS.

TecHO B3auMOJIEHCTBYSI C APYTHMHU €CTECTBEHHBIMHM HAyKaMU, XUMUS CTajla HEOTHEMIJIEMOM 4aCThI0 MUPOBOM KyJIbTYpbl, HEOOXOANMBIM YCIIOBUEM
YCIIEIIHOTO TPYy/ia U )KU3HU KaXKA0ro wieHa obmecTBa. CoBpeMeHHasi XUMMsI KaK HayKa Co3MJlaTeNIbHasl, KaKk HayKa BBICOKMX TEXHOJIOTUI HanpaBiieHa
Ha peIIeHNE 100aTBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPhEBOM, YHEPTETUUECKOMU, TTUIIIEBOM, DKOJIOTHYECKOM 0€30MMacHOCTH U
OXpaHbl 3J0POBbSI.

B cooTBeTcTBHM ¢ 00IIMMU LIEISIMHU U MIPUHIMIIAMU CpeAHEro oluiero oOpa3zoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIi
YPOBEHb M3Y4EHHUs]) OPUEHTUPOBAHO NMPEHMYILECTBEHHO Ha OOILEKYJIbTYpPHYIO IMOJAIOTOBKY OOY4YarolIMXCs, HEOOXOIUMYIO MM JUIsl BBIPAOOTKU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKIOYEHHS B )KH3Hb COLMYMA, MPOJOKEHUs 00pa30BaHUsl B Pa3IMUHBIX 00JIACTAX, HE CBSI3aHHBIX
HEIOCPEICTBEHHO C XUMUEH.

CocrapnsirolmiuMu peameTa «XUMHs SBISIFOTCS 0a30Bble Kypebl — «Oprannyeckast XuMusi» U «O0111as 1 HeopraHuyeckass XUMHUsD», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHHUsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHHM MO HEOpPraHMYeCKOW XUMHUM (C BKJIIOUCHHEM 3HAHWUU U3
oOmieil XumMuM) U opraHuueckord xumuu. PopMUpOBaHHE TAHHOM CHCTEMbl 3HAHMM HpHU H3yYEHUHU IMpeaAMeTa O0ecleunBaeT BO3MOXHOCTh
paccMOTpEeHHs BCETO MHOT000Opa3usl BEIIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB M TEOPHI XMMHUU.
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CrpykTypa coaepkanusi KypcoB — «Oprannueckas Xxumus» u «OO0mIas 1 HeopraHuieckas XuMus» chopMUpOBaHa B MpOrpaMMe MO XMMHUU Ha
OCHOBE CUCTEMHOI0 II0JIX0/1a K U3y4YEHHUI0 y4eOHOro MaTepuasa u 00ycIoBI€Ha HCTOPHUECKH 0OOCHOBAaHHBIM pa3BUTHEM 3HAHUH Ha ONpeaeaEHHBIX
TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHMyeCKOi XMMUHU BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUUYECKOM TEOPUH CTPOEHUSI OPTaHUUECKUX
COEJMHEHUH, a TaK)Ke Ha YPOBHE CTEPEOXMMMUYECKHX M 3JICKTPOHHBIX MpPEJICTaBICHUH O cTpoeHuM BemiecTB. CBeleHHs 00 M3ydaeMbIX B Kypce
BEIIIECTBAX JAIOTCS B Pa3BUTUHU — OT YIJIEBOAOPOIOB JI0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCMHEHUI. B Kypce opraHnueckoil XuMHUU MOJTyqaroT
pa3BuTHE C(OPMUPOBAHHBIE Ha YPOBHE OCHOBHOrO oOmIero o00pa3oBaHMs I€PBOHAYAIbHbBIE IPEACTABICHUS O XUMHUYECKOW CBsI3H,
KJIacCU(PMKAMOHHBIX PU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUS, O XUMHUECKOW PEAKIIHH.

[Tox HOBBIM YIJIOM 3peHHUs B npeaMeTe «XHUMUs» 0a30BOr0 ypoBHsI pacCMaTpUBAECTCA U3YyYEHHBIH HAa ypOBHE OCHOBHOI'O 00IIEro oOopa3oBaHus
TEOPETUYECKHI MaTepual M (HAKTOJOTHYECKUE CBEJCHHMS O BEIIECTBAX M XMMHUYECKOW peakumu. Tak, B 4yacTHOCTH, B Kypce «OOmas u
HEOpraHMyYecKasi XMMHs» O0OydyaroIMMCs MPEOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUEHHE MEPHOMUYECKOrO 3aKOHA C OOIIETEOPETUUYECKUX U
METOJIOJIOTUYCCKUX TO3UIHH, TIy0Ke MOHITh UCTOPUYECKOE HM3MEHEHHE (YHKIIMI 3TOro 3akoHa — OT 0O0oOIaromeld 10 OOBSICHSAIOIMEH H
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O Ba)KHEWIIMX BEILECTBAX, UX COCTaBE, CTPOCHHMM, CBOMCTBAX U NMPUMEHEHHMH, & TAKKE O XUMUYECKHX PEaKLUAX, UX
CYILIHOCTHU ¥ 3aKOHOMEPHOCTSX NPOTEKaHUs JONoiHseTcs B Kypcax 10 u 11 kiaccoB aneMeHTaMu COEpKaHusl, UMEIOIIUMHU KyJIbTYPOJIOTMYECKUN U
IPUKIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT IOHMMAHUIO B3aMMOCBSA3M XUMUU C IPYTUMH HayKaMH, PaCKphIBAOT €€ poJib B I03HABATEIbHON
U MPaKTHYECKOW AEATeNbHOCTH 4YEeIO0BEKa, CIIOCOOCTBYIOT BOCIIUTAHHMIO YBa)KEHHUsS K IPOLECCY TBOpYECTBA B OOJACTH TEOPUM M MPAKTHUYECKHX
NPUIOKEHUH XMMHH, TIOMOTAIOT BBHITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(DOPMALMIO U NPUMEHATh €€ JUIsl NOIOJHEHWUsS 3HAHWH, peIleHHs] MHTEJUIEKTYyaJbHbIX M HKCIEPUMEHTAIbHbBIX
HCCIIEIOBATENbCKUX 3a/1a4. B 1ienom copepxkanue yueOHOro npeamera «XUMUs TaHHOTO YPOBHS U3y4€HUs! OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aroIuxcsik MUPOBO33PEHYECKON OCHOBBI JUIsl MOHUMaHUS (GHIOCOPCKUX HAEH, TaKMX Kak: MaTepHalbHOE €IMHCTBO HEOPraHMYeCKOro M
OpraHMYECKOT0 MHpa, 00YCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOCHHMEM, II03HABAEMOCTh MPUPOIHBIX SIBICHUHN MMYTEM dKCIIEpUMEHTA U
pelIeHNs MPOTUBOPEUN MEXIY HOBBIMU (PaKTaMH M TEOPETHUECKUMH IPEANOCHUIKAMU, OCO3HAHME POJIM XUMHM B PEIIEHUH KOJOTMUYECKUX
npo0iieM, a Takke mpoodsieM cOepeKeHHs SHEPTeTHUECKUX PECYPCOB, ChIPhsI, CO3JaHUS HOBBIX TEXHOJIOIHI U MaTepHUasoB.

B muane pemieHus 3ajau BOCOUTAHUS, PA3BUTHS U COLMANU3AMK O0yYarOIIUXCsS NIPUHATBIE TPOrpaMMOM 110 XUMHHM HOJXO/IbI K OTPeIeIeHUI0
COJIep’KaHusl U MOCTPOEHUS IperIMeTa MpeaycMaTpuBaloT (OPMUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JIEHCTBUH, UMEIOIUX 0a30BO€ 3HAUECHUE IS
pa3IMYHBIX BUJOB JEATEIBHOCTH: pelIeHus mpoOjeM, MOMCKa, aHalu3a M oO0pabOTKM MHGPOpPMAalnU, HEOOXOIUMBIX JUId MPHOOPETEHHUs OIbITA
MPAKTUYECKON M MCCIIeI0BATEIbCKON JAeSITEIbHOCTH, 3aHUMAOIIEN Ba)KHOE MECTO B MIO3HAHUU XUMHUU.

B mpakTuke mpernonaBaHus XMMHUU Kak Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK M Ha YPOBHE cpelHero oluiero o0pa3oBaHUs, MpU
OTIpe/IeNIEHUH COJIepKaTeIbHON XapaKTePUCTHKY LIeIel U3yueHHs ITpeIMeTa HalipaBJIeHuEM IEPBOCTENIEHHON 3HAUMMOCTH TPAJAUIIMOHHO MPU3HAETCS
(dopMHpOBaHHE OCHOB XUMHUYECKOM HAyKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHUECKON JEATEIbHOCTH YeIOBEKa U KaK OJJHOTO M3
KOMIIOHEHTOB MUPOBOIl KynbTypbl. C METOAMYECKONW TOUKH 3PEHHS TAKOM MOJAXOJ K ONPEICNICHUIO LIeJeil N3yuyeHusl mpeaMeTa sBIsSeTCs] BIOJIHE
OIPaBJaHHBIM.

CornacHo JaHHOW TOYKE 3peHUs TJIaBHBIMU LIESIMU U3y4YeHHs peaMeTa « XumMusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBnsitoTCs:
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e (opMUpOBaHHE CUCTEMbl XUMHUECKUX 3HAHUI KaK BaXHEUIIEH COCTAaBIIAIONICH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIH0YeBble NOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHUE fA3bIKAa HAYKH, YCBOCHHE M MOHUMaHHE CYIIHOCTU JOCTYIHBIX
0000111eHIT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHUE C UCTOPHEN UX Pa3BUTHUS M CTAHOBJICHUS;

e (opMupOBaHME M pa3BUTHE NPEJCTABICHUH O HAyYHBIX METOJAX IO3HAHMs BEIIECTB M XMMHUYECKMX peakUUil, HEOOXOIUMBIX [UIs
IpUOOpeTEeHUs] YMEHUIH OPUEHTHUPOBATHCSI B MUPE BEIIECTB M XUMHUECKUX SIBJICHUH, UMEIOLINX MECTO B IIPUPOJIE, B IPAKTUYECKON M ITOBCEIHEBH Oif
KU3HU;

®  pa3BUTHE YMEHHH U CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOJIIOJEHHEM U OOBSCHEHHEM XMMMYECKOI'O 3KCIIEPUMEHTa, COOJII0JICHHEM
npaBui 6€30MacHOro OOpaIeHUs C BELIECTBAMHU.

Hapsiny ¢ atum, conepkarenbHasi XapaKTEpUCTUKA LieJIed U 3a/1ad U3Y4EHHUs NPeAMETa B IporpaMMe 10 XMMHUU YTOUYHEHA U CKOPPEKTUPOBaHA B
COOTBETCTBUM C HOBBIMU IIPUOPUTETAMH B CUCTEME cpesiHero ooiiero ooOpasopanusi. CerojHs B IpenoJjaBaHUK XUMUH B OOJIbIIEH CTENeHU 0TAaETCA
NPEANOYTEHUE TMPAKTHYECKOW KOMIIOHEHTE COJAEp)KaHUS OOYyYeHHUs, OPUEHTHPOBAHHOW Ha IIOATOTOBKY BBITYCKHHKA O00IIe00pa3oBaTeIbHON
OpraHu3aly, BIIAICIOLIEr0 He HA0OPOM 3HaHUH, a GPYHKIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU U YMEHUSMHU aKTUBHOT'O I1OJIy4EHHsI 3HAHUN
Y IIPUMEHEHUS UX B PEAJIbHOM JKU3HHU Ul PEILIEHUS IPAaKTUUECKUX 3a/1a4.

B cBs13u ¢ 3TUM IIpH H3ydeHUU NpeaMeTa «XUMUsS» JOMUHHUPYIOLee 3HaYeHHE IPUoOPETaloT TaKUe 1IeNU U 3aJjauH, Kak:

ajanTanus o0y4Jaromuxcs K yCJIOBUSM JAWHAMHYHO PAa3BUBAIOIIErOCs MUpPa, (OPMHUPOBAHNE MHTEILICKTYAIBHO Pa3BUTON JIMYHOCTH, TOTOBOU K
camM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEIBHOMY MPUHATUIO I'PAMOTHBIX PELICHUH B KOHKPETHBIX KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHUEM;

dopmupoBaHue y 00yJaromuXcs KIYEBbIX HABBIKOB (KJIFOUYEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE Ul PA3JIMYHBIX BUI0B
JeSTeNIbHOCTH: PELIeHUs po0iieM, MOMCKa, aHaIn3a U 00paboTKu MH(OpMaLuK, HEOOXOIUMBIX Ul MPUOOPETEHHSI OIbITa AEITEIbHOCTH, KOTOpast
3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHHM, a TAKXKe /IS OLEHKH C MO3MLMN 3KOJOrMYeckod Oe30MacHOCTH XapakTepa BIMSHUS BELIECTB U
XUMHYECKHX IPOLECCOB HAa OPraHMU3M U€JIOBEKa U MIPUPOAHYIO CPENY;

pa3BUTHE IO3HABATENbHBIX HHTEPECOB, MHTEUIEKTYAIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH OOydaromMXCs: CIIOCOOHOCTH CaMOCTOSTENIBHO
npuoOpeTaTh HOBBIE 3HAHMS 1O XHMHUU B COOTBETCTBHM C KMU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BATH COBPEMEHHBIE WH(OPMAalMOHHBIE
TEXHOJIOTUH I TOUCKA U aHaIM3a y4eOHOM U HaydHO-TIOMYJISIpHOH MH(POPMALIMU XUMHUECKOTO COJIepKaHMS;

(dbopMUpOBaHKE U Pa3BUTHE y O0YYAIOIIMXCS ACCOIMATMBHOIO M JIOTMYECKOTO MBIIIICHUs, HAOII0aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpPbIE 0COOEHHO HEOOXOAUMBI, B YACTHOCTH, IIPU TNIAHUPOBAHUHU M ITPOBEACHUN XUMHUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTAHUE y 00ydaromuxcs yoek1IEHHOCTH B TYMaHUCTUYECKON HANpPaBICHHOCTH XUMHH, €€ BaXXHOW POJIM B PEIICHUHU II100aJIbHBIX MpodIemM
PaLMOHATIBHOTO IPUPOIONIOIB30BaHHUS, TOTIOJIHEHHSI DHEPTETHUECKUX PECYPCOB U COXPAaHEHHSI IPUPOIHOTO PABHOBECHS, 0CO3HAHUS HEOOXOIMO CTH
OepeKHOr0 OTHOIIEHUS K MPUPOJE U CBOEMY 3/J0pPOBbIO, a TAaKKe MPUOOPETEHMs OIbITa HMCIONb30BaHUS MOJYYEHHBIX 3HAHUN Ui NPUHATHUS
IPaMOTHBIX PEIIEHUH B CUTYaLUsAX, CBSI3aHHBIX C XUMHUYECKUMH SIBJICHUSMHU.

B yuebHoM maHe cpenHero obuiero oopa3oBaHus npeaMeT «XuMus» 0a30BOro YpOBHS BXOJHUT B COCTaB MpeAMETHON obsacTtu «EcTtecTBEHHO-
Hay4yHbIE IPEIMETHIY.

OO6miee ynco 4acoB, OTBEAEHHBIX VIS M3YUYCHHS XUMHH, Ha 0a30BOM YPOBHE CpelHero o01miero oopazoBanusi, coctapiser 68 yacoB: B 10 kmacce
— 34 4aca (1 gac B Hepento), B 11 kimacce — 34 yaca (1 yac B Heneno).

[okymeHT co3aaH B anekTpoHHon chopme. Ne 87 ot 04.10.2023. UcnonHutens: Mnbaykosa B.B. 0 3IEKTPOHHbINA
Ctpanuua 4 u3 26. CtpaHuua cosgana: 04.10.2023 14:26 =¥ TATAPCTAH



COJAEP/)KAHUE OBYYEHUA

10 KUIACC

OPI'AHMYECKASA XUMUA

TeopeTudyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHu4ecKod XMMHHU: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYCHHE B ITOJIyYCHUM HOBBIX BELIECCTB U MaTEpHANIOB. Teopus CTpoeHMs
opraHudeckux coeauneHuit A. M. Bytieposa, e€ ocHoBHbIE No0KeHU. CTpYKTypHBbIE (POPMYJIbl OPraHUYECKUX BEIIECTB. I'oMonorus, nzomepusi.
XHUMHUYECKas CBA3b B OPraHUYECKUX COCAVHEHUAX — OAMHAPHBIC U KPATHBIC CBS3H.

[IpencraBiaenue o kiaccuukanuu opraHuueckux BemecTB. HomeHkiaTypa opraHMYecKMX COEAMHEHHMH (cucremaTrhyeckas) U TpUBHUAJbHbIE
Ha3BaHUs BAKHEUIINX IPEICTaBUTEIIEH KJIACCOB OPraHUYECKHUX BEILIECTB.

OKcIepUMEHTaIbHbIE METO/Ibl H3YUEHUS BEIIECTB U MX MPEBpAIlEHH: 03HaKOMIIEHHE ¢ 00pa3liaMy OpraHWYEeCKUX BEILIECTB U MaTepuaiaMu Ha
UX OCHOBE, MOJICIMPOBAHUE MOJEKYJI OpPraHMYECKHX BEIIECTB, HAONIOJEHHWE W ONHMCAHUE JEMOHCTPAI[MOHHBIX OMNBITOB IO TPEBPALICHUIO
OpPraHMYECKUX BELIECTB IPU HarpeBaHuu (IUIaBJICHHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOCHUE, FTOMOJIOTHYECKUH psiA. MeTaH U 3TaH — NpOoCTeHIe NpeCTaBUTENN aJIKAaHOB: (PU3NYECKHE M XMMUYECKHE CBOUCTBA
(peakuuu 3aMeUIeHNs] U TOPEHUS ), HAX0XAEHHUE B IPUPOJIE, TOJIYyUEHHE U IPUMEHEHUE.

AJIKeHbI: COCTaB M CTPOCHUE, FTOMOJIOTUYECKUH psiA. DTUICH U MPOIUIEH — MpOCTeiIne MpeICTABUTEIN AJIKEHOB: (pU3MUecKre U XUMHUYECKUE
CBOICTBa (peaKuy THAPUPOBAHUSL, FAIOTEHUPOBAHUS, THIpaTalluy, OKUCIIEHUS U OJIMMEPU3ALINN ), TOJIy4€HUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 um merunOyraguen-1,3: cTpoeHue, BaxKHeWIIMe XMMHUYECKHe CBOMcTBa (peakuus noiaumepusanuu). Ilomyuenue
CUHTETUYECKOIO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTMYECKMH psll. ALETHWIEH — MPOCTEHIIMH NpeicTaBUTENb AJIKHHOB: COCTaB, CTPOCHUE,
¢uznyecKkne 1 XMMUYECKHe CBOMCTBA (peakluy THIPUPOBAHUS, FaIOT€HUPOBAHUSL, THIpaTallul, TOPEHHUS ), TOJTyUEHHE U TPUMEHEHHE.

Apensl. benson: cocras, ctpoeHue, pusnyeckre 1 XMMUYECKHe CBOMCTBA (peakIMy TajJoreHUPOBaHMs U HUTPOBAaHMUS ), OJTYUEHUE U IPUMEHEHHE.
Tonyon: cocmas, cmpoenue, ¢husuyeckue u Xumudeckue ceOUCMBa (Peakyuu 2ai02eHUpOBaHUs U HUMPOBAHUs), NOAYYeHUe U NPUMEeHeHUe.
TokcHYHOCTB apeHOB. I eHeTHYEeCKas CBA3b MEXAY YIi€BOAOPOAAMH, IPUHAIICKAIMUMHY K PA3JIMYHBIM KJIACCaM.

[TpuponHble UCTOUHUKH yTaeBOA0poAoB. [Ipupoanslil ra3 u nonytHele HedTsAHbIe ra3bl. Hed1h n e€ npoucxoxaenue. CrnocoObl nepepaboTKu
He(TH: MEPErOHKa, KPEKUHT (TEPMUUYECKHM, KaTanuTH4ecKui ), nupoiau3. [IpoaykTel nepepaboTku HeTH, X TPUMEHEHNE B IPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBII yrosib U MpoayKThI €ro nepepadoTKy.

OKcrepUMEeHTaIbHbIE METO/1bI M3yUEHHUs BEIIECTB U UX MPEBPAILCHHUN: 03HaKOMJIEHHE ¢ 00pa3liaMy IIACTMACC, KayYyKOB M PE3UHBI, KOJUIEKIIUN
«Hed1b» 11 «YT01BY, MOJETHPOBAHHE MOJIEKYIT YTJIEBOJAOPOIOB U IaJIOT€HONPON3BOAHBIX, IPOBEJCHHE MPAKTUYECKON paboThl: MOJIyYeHUE ITUIICHA
Y U3Y4YECHHE €TI0 CBOMCTB.

Pacuérnrle 3amaun.

Brruncnenus no ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO BEIIECTBA UM MPOAYKTA PEAKLUH 10 W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOJTYKTOB PEAKLIUN).

Kucaopoacoaep:xamme opranndeckue coeMHEHUs
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[IpenenpHBIE OHOATOMHBIE CIUPTHL. METaHOI M ATAHOJ: CTPOCHHE, (PU3MUECKUE U XMMHUYECKHE CBOMCTBA (peakuy ¢ aKTUBHBIMHU METaJlUIaMH,
rajloreHOBOJIOPOJIaMH, TOpeHHe), IpUMeHeHHe. BonopoiHble CBSI3M MEXIy MOJIEKYJIaMu COUPTOB. JleficTBHe MeTaHONa M 3TaHOJA Ha OPraHU3M
YeJI0BEKA.

MHoroaTomMHble CHMPTHI. DTHIEHIJMKOIb M TJIMLEPHUH: CTpOCHME, (PU3NYECKHEe M XMMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs peaKllMsi HA MHOTOaTOMHBIE cCIUPTHI). JlelicTBUE HAa OpraHu3M uenoBeka. [I[pumMeHenne rinueprHa u 3TUIICHTJIUKOJIS.

®deHoul: CTpOEHUE MOJIEKYJIbI, (PU3UYEeCcKre U XUMHUecKue cBoiicTBa. TokcuuHocTs (heHomna. [Ipumenenue dpenona.

Anbreruasl u kemorvl. POpMabAETHl, alleTaIbACT U/l CTPOCHHE, (PU3HMUECKUEe U XUMHUYECKHE CBOMCTBA (PEaKLIMU OKUCIICHUS U BOCCTaHOBIICHUS,
Ka4eCTBEHHbIE PEaKI1H), [I0JIy4€HUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeJeNbHbIe KapOOHOBBIE KHUCIOTHL. MypaBbHHAs M YKCYCHas KHCJOTBL: CTpOEHHE, (PU3MYecKHe M XMMHUYECKHE CBOHCTBA
(cBoiicTBa, O0IIMeE I KJ1acca KUCIIOT, peakiys aTepuduKanum), nojrydyeHue 1 npumenenue. CTeapuHoBasi ¥ 0JICMHOBAs KUCIIOTHI KaK IPeACTaBUTENIN
BBICHIMX KapOOHOBBIX KHCIOT. MbIJIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE.

CrnoxHble 3(Upbl Kak NPOM3BOJHBIE KapOOHOBBIX KHCHIOT. ['maponu3 cioxubX 3¢upoB. Kupbsl. ['maponus xupos. IIpuMeHeHue Xupos.
buonorunueckas poJib :KUpPOB.

VYraeBozpl: cocTaB, Kiaccuukauus yrieBogoB (MOHO-, 1U- U Nojucaxapuabl). [0ko3a — npocTednii MoHOcaxapHl: OCOOEHHOCTH CTPOSHHUS
MOJIEKYJIbI, QU3NYECKHE U XUMHUECKUE CBOMCTBA (B3anMoeicTre ¢ ruapokcuoM Mean(Il), okucnenrne aMMuadHbiM pacTBOpoM okcua cepedpa(l),
BOCCTaHOBJIEHHE, OpPOKEHHUE IIII0OKO03bl), HAXOKIEHHE B IPUPOJIE, TPUMEHEHHe, Ononorudeckas posib. @orocunres. Gpykros3a Kak U30Mep TITHOKO3bI.

Kpaxman u nemntonos3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmana M Lesuitoio3bl. dusnueckue M XMMHYECKHE CBOMCTBAa Kpaxmasa
(ruapoan3, KAUYeCTBEHHAs peakKLysi ¢ HOJJOM).

OKCHepUMEHTAJIbHBIE METO/Ibl M3YYEHMs BELIECTB U UX IMPEBPALICHUI: NMpoBeleHue, HaOII0IeHNE U ONMKMCAHUE JE€MOHCTPAIIMOHHBIX OIBITOB:
TOpPEHHE CIUPTOB, KAadeCTBEHHBIE PEAKIIMHM OJHOATOMHBIX CHHUPTOB (OKMCiIeHHWe »dTaHona okcugoM Meau(ll)), MHOroaroMHbIX CHHUPTOB
(B3aumoneiictBue rimuepuHa ¢ rujgpokcuom meau(Il)), anbrernnoB (okucieHue aMMHUadHbBIM pacTBOpoM okcuna cepedpa(l) u ruapoxcugom
menu(Il), B3anmoeiicTBue kpaxmaiia ¢ HOJI0M), POBEICHUE IPAKTUYECKON paboThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnurie 3amaun.

Bbruucnenus mo ypaBHeHHIO XUMHUYECKOH peakuuu (Macchl, 00bEMa, KOJUYECTBA UCXOIHOTO BEIIECTBA WM MPOAYKTa PEAKIIUU 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOJTYKTOB PEaKLUN).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTHl Kak amM@oTepHble opraHuueckue coequHeHus. dusznueckre M XUMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha IMpHUMeEpe TIUIMHA).
buonorudeckoe 3HaueHrEe aMUHOKUCIIOT. [lenTupl.

benku xak mpupojHble BHICOKOMOJEKYJSpHbIE cOoeMHEHUs. [lepBuyHas, BTOpUYHASL U TPETUYHAs CTPYKTypa OeiakoB. XMMUYECKHE CBOICTBa
0EIKOB: TUAPOIIN3, IEHATypalHsl, KaUeCTBEHHbIE PEaKIMH Ha OeNKH.

OKCepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB U MX MpeBpallleHui: HaONIoJeHUe U ONHMCAHKE JIEMOHCTPAI[MOHHBIX OIBITOB: J€HATypalus
0EJIKOB MPH HarpeBaHHUH, [IBETHBIE PEAKLIUU OEIKOB.

BbicokomoiieKy IsipHbIe COeIUHEHHUS
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OcCHOBHBIE NOHSTHSI XUMUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUIN: MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3aLUU, CPEAHSISA
MoJIeKyJIsIpHas Macca. OCHOBHBIE METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COCIMHEHUN — ITOJIMMEPU3aLUs U ITOJIMKOHICHCALIHSL.

DKcrepuMEeHTAIbHbIE METObl M3YYEHHUS BEHIECTB U MX MPEBpAILCHH: O3HAKOMIIEHHE C 00pa3llaMu MPHUPOTHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, Kay4yKOB.

MexnpeameTHbIE CBS3H.

Peanuzanus MexnpeaMETHBIX CBsA3eH NMpPU M3Y4E€HUU OpraHudyeckod xumuu B 10 kiacce oCymecTBISETCS 4epe3 HUCIOJIb30BAHME KaK OOLIMX
€CTECTBEHHO-HAYUYHbIX ITOHATUH, TaK U MOHITUMN, BJISIOLIMXCS CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0111e ecTeCTBEHHO-HAayUHbIE MTOHTHUSA: SIBICHUE, HAyYHbIH (DaKT, TMIIOTE3a, 3aKOH, TEOpHs, aHaJIU3, CUHTE3, KilacCu(UKaLus, NepUOIUIHOCTb,
HaOJII0/ICHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICINPOBAHUE.

dusuka: marepus, SHEprus, macca, aToM, 3JEKTPOH, MOJIEKYJa, SHEPreTUYeCKU YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHUE
BEIIECTBA, (PU3MUYECKUE BETMUUHBI M SMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, 6uochepa, oOMeH BelIeCTB B OopraHusme, (pOTOCHHTE3, OMOJOTMYECKH aKTUBHBIE BellecTBa (OEIKH, YrieBOJbI,
YKUPBI, PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, TIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NUILEBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO IMUTAHUS, MOIOIIUE CPEACTBA, JIEKAPCTBEHHbIE M KOCMETHYECKUE IpernapaThl,
MaTepUaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XUMHUECKUH 371eMEHT. ATOM. Slapo aToMa, U30TOMBI. DJIEKTPOHHAs 000I04Ka. DHEpreTuYeckue ypoBHU, MOAYPOBHU. ATOMHBIE OpOUTay, s-, p-
, d- snemeHThl. OCOOEHHOCTH pacIpeseieHHs] 3JEKTPOHOB IO OpOMUTaIsiM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DJIEKTPOHHAs
KOH(UTrypanus aTOMOB.

[Tepuoanueckuii 3akoH u [lepuoanueckas cucreMa xumuueckux anemeHToB /1. . Menaeneena. CBs3b nepuoandeckoro 3akoHa u [lepuoauueckoit
CUCTEMBI XUMHU4eCKHX 351eMeHTOB J[. 1. MeneneeBa ¢ COBpeMEHHOH TEOpUEN CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB O IPyMIaM U NeprojaM. 3HaueHHe NEePUOANUECKOro 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XUMHUYECKass CBs3b. BHUIbl XMMHYECKOH CBsA3M (KOBaJEHTHAs HEIMOJISIpHAs M TMOJIApHAas, MOHHAs, METaJJIMYecKas).
Mexanusmbl 00pa3oBaHMsl KOBAJIEHTHOW XHMHUYECKOM CBA3M (OOMEHHBI M JOHOpPHO-akUEeNnTOpHbIH). Bomoponnas cBsi3b. BaneHTHOCTB.
DNEeKTpOOTpULATENBHOCTh. CTENEeHb OKUCIIEHN. IOHBI: KATHOHBI U aHUOHBI.

BemectBa MOJIEKYISAPHOTO M HEMOJIEKYJSIDHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa BEINECTBA. T[HIBI KPUCTAINIMYECKHX PEHIETOK.
3aBUCHUMOCTb CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEILIETKH.

ITonsiTe 0 nUCTIEpCHBIX cucTeMax. VICTUHHBIE M KOJIJIOMIHBIE PACTBOPBI. MaccoBasi 107151 BEIECTBA B paCTBOPE.

Knaccugukanus Heopranmueckux coeanHeHuil. HomeHknaTypa HeopraHu4yeckux BemlecTB. ['eHeTHueckas CBS3b HEOPraHMYECKHX BEIIECTB,
MIPUHAUICKANUX K PA3ITMYHBIM KJIACCaM.
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Xumnueckas peakuus. Knaccudukanus XMMHYECKUX peakuii B HEOPraHUYECKON U OPTraHWYECKOW XUMHUH. 3aKOH COXPAHEHHUSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U NPEBPALLEHUS SHEPTUH IPU XUMUYECKUX PEAKLUAX.

CkopocTh peaknuu, €€ 3aBUCHMOCTb OT PasNUYHBIX (akTopoB. OOpaTtuMbie peakmuu. XUMHUYECKOe paBHOBecue. DakTOpbI, BIUSIONINEC Ha
cocTossHME XuMHuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponauTrueckas auccoruanus. CuibHbIe U cadbie 31eKTpoauThl. Cpea BOIHBIX PACTBOPOB BEIIECTB: KUCAsl, HEHTpaIbHAas, METOTHAsL.

OKHCIUTEbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

DKCIepUMEHTaIbHbIE METO/Ibl U3YUYCHHS BEIIECTB U UX MPEBpAIICHUIl: TeMoHcTpanus Tadbnun «llepuoandeckas cuctemMa XMUMUYECKUX JIEMEHTOB
J. U. MenneneeBa», u3yuyeHue Mojelieil KPpUCTAJUIMUECKUX PelETOK, HAOII0JeHHEe U OMMCAaHUE JIEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OIBITOB
(paznoxeHue NEPOKCHAA BOJAOpPOAA B MPUCYTCTBUU KaTalld3aTopa, OIPEACIICHHE CpPEeIbl PACTBOPOB BEIIECTB C IMOMOIIbIO YHUBEPCAIBHOIO
WHAMKATOPa, PeaKI[Mi HOHHOTOo 00MeHa), TPOBECHUE MPAKTUUYECKON paboThl «BiusHue pa3andHbIX (aKTOPOB HA CKOPOCTh XUMUYECKOM PEAKIT M.

Pacuérnble 3anaum.

Pacuétel 10 ypaBHEHHMSIM XUMHUYECKUX PEAKIIHi, B TOM YHCII€ TEPMOXUMHUECKHE PACUETHI, PACUETHI C UCIIOIB30BAHUEM MOHSITHS «MaccoBas J0JIs
BEILIECTBAY.

Heopranuueckass xumusi

Hewmerannel. [Tonoxxenne HemetamioB B [lepuoauueckoit cucreme xumuueckux snemeHToB J1. Y. MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB.
du3nyecKue CBOWCTBAa HEMETAIUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XVWMUYECKUE CBOWCTBA BAKHEWITUX HEMETAIIOB (TaJOreHOB, Cepbl, a3ora, (ocdopa, yriiepoga u KpeMHHUS) U UX COCTUHEHUH (OKCHUIOB,
KHUCIIOPOJICOIEPKALIUX KUCIIOT, BOAOPOHBIX COSAMHEHHUIA).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Mertamnsl. [Tonoxenune merannoB B [lepuonnyeckoit cucteme xumudeckux anemento . . MenneneeBa. OcoO€HHOCTH CTPOEHUS DIIEKTPOHHBIX
00oJ104ek aToMoB MeTauioB. O0me Guznyeckue cBoicTBa MeTa/IoB. CIijlaBbl METAJIOB. DJIEKTPOXUMUYECKUHN Psi/i HAPSKEHUN METaJUIOB.

XYMHYECKUE CBOWCTBA BAKHEHIIINX METAJUIOB (HATPUH, KaJIUi, KalIbIMi, MATHUA, ATFOMUHHM, IIUHK, XPOM, Kelle30, MEJlb) U UX COCTUHEHHIA.

O61ue criocoObl Moay4YeHUs! MeTauIoB. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE.

DKCTepUMEHTAIbHBIE METO/bI U3YYeHHS BEIIECTB M WX MPEBPALICHUI: H3ydeHHE KOJUIeKIUU «MeTalibsl U CIJIaBbl», 00pa3lloB HEMETAIIOB,
pelieHue SKCIEPUMEHTAIBHBIX 3a/lay, HAOIOJCHUE U OINKCAHME JEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OMBITOB (B3aMMOJEHCTBUE THIIPOKCHIA
ATIOMHUHUS C paCTBOPaMH KUCIIOT | IIEN0Ye, KaueCTBEHHbIE PEAKIIMN Ha KATHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuétel macchl BemecTBa WM 00bEMa Ta30B M0 U3BECTHOMY KOJIUYECTBY BEIIECTBA, Macce UM 00BEMY OJHOTO U3 YYACTBYIOLIUX B PEAKIIUU
BEIIECTB, PacCUEThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIINH, €CITH OJHO W3 BEIIECTB HMEET MPUMECH.

XuMus 4 )KU3Hb

Ponp xumMun B oOecrieueHUH YKOJIOTHIECKOM, SJHEPTETUUECKON 1 MHUIIEBOW 0€301aCHOCTH, PA3BUTHU MEeIUIMHBL. [IoHATHE 0 HAYYHBIX METOHax
MO3HAHUSI BEMIECTB M XUMUUECKUX PEAKIIHil.

[Ipencranenust 00 0OMKUX HAYYHBIX MPUHIUIIAX TPOMBITIUICHHOTO MTOTYyYEHUS BOXKHEUIIINX BEIIECTB.
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YenoBek B MHUpE BEIECTB U MATEPUAJIOB: BaKHEUINNE CTPOUTEIIBHBIE MAaTEPHUAIIbl, KOHCTPYKIIMOHHBIE MaTEepUaJIbl, KPACKH, CTEKJIO, KEpaMHUKa,
MaTepHalbl AJIs 3JIEKTPOHUKH, HAHOMAaTEepHallbl, OpPraHMYECKUE U MUHEpaJIbHbIE YI00pEHHsL.

XUMHUS ¥ 3]I0pPOBBE YEIOBEKA: TPABUIIA UCIIOIb30BaHMSI JIEKAPCTBEHHBIX IPENapaToB, MpaBmiia 6€30M1aCHOr0 UCIOIb30BAHMUS MTPETIAPATOB OBITOBOI
XUMHH B IOBCEHEBHON KU3HU.

MexnpeameTHbIE CBS3H.

Peanu3zanus MeXIpeIMETHBIX CBA3EH NPU U3y4EHUH 0OLIe U HeopraHndeckoi XuMuu B 11 Kilacce oCylIecTBIIAETCS Yepe3 UCIO0Ib30BAHUE KaK
O0LINX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U OHITHUN, SBISIOLIUXCA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTeCTBEHHO-HAay4yHble IOHATUA: HAydyHbIH (DakT, TMIIOTE3a, 3aKOH, TEOpUs, aHAIU3, CUHTE3, KJIACCHU(PUKALMs, MEePUOIUYHOCTD,
HaOJII0JIeHNE, SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBIICHUE.

®usnka: Marepusi, SHEprus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIl, PAIUMOAKTUBHOCTb, MOJIEKYJIA, YHEPIreTUUYECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PM3MYECKIE BETMUNHBI U SAMHUIBI UX U3MEPEHUS, CKOPOCTb.

Bbuonorus: knerka, opranusm, sKocucTema, obnochepa, MaKkpo- 1 MUKPOIJIEMEHThI, BUTAMHHBI, 0OOMEH BEILIIECTB B OpraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: XMMHUYECKask MPOMBIIUIEHHOCTb, METAJLUTypIrHsl, IPOU3BOACTBO CTPOUTEIbHBIX MAaTEPUAJIOB, CEIbCKOX03SMCTBEHHOE ITPOU3BOJICTBO,
IUIIEBast IPOMBIIIJIEHHOCTD, (papMalieBTHUECKasl IPOMBIIIIIEHHOCTh, IPOU3BOICTBO KOCMETUYECKUX IIPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEepUasOB, NIEKTPOHHASI IPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHU HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBaMBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHMs OOy4aroIIMMUCS MPOrpaMM CpeiHero olmiero o0pa3oBaHus (JTMYHOCTHBIM,
MeTanpeMETHBIM U IpeaMeTHbIM). HayuHo-MeToquueckold OCHOBOM /il pa3pabOTKH IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHHUS MPOTPAMM CPEIHETO
o011ero o0pa3oBaHus SABIAETCS CUCTEMHO-/ESITEIbHOCTHBIN MOIXO/.

B cooTBeTcTBHM € CHCTEMHO-AEATENBHOCTHBIM ITOAXOAOM B CTPYKTYpE JMYHOCTHBIX PE3YNbTAaTOB OCBOCHHUA INpeameTra «XHMHS» Ha YpPOBHE
cpeaHero o01ero o0pa3oBaHus BbIAEICHbI CIEIYIOIUE COCTABISAIOIINE:

0CO3HaHME 00Y4AIOLIMMHUCS POCCUICKON IPaXKAaHCKON HIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJInYMe MOTUBAIMH K 00yU4eHHIO;

L[eJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUHN JIMYHOCTH HA OCHOBE KJIFOUEBBIX LIEHHOCTEN M MCTOPUYECKUX Tpaauluil 0a30BOIl HayKu
XUMUH;

TOTOBHOCTh U CIHOCOOHOCTh OOYy4aromuxcs pyKOBOJACTBOBATHCS B CBOEH N1E€ATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMHM YCTaHOBKAaMH, MPHUCYIIUMHU
[IEJIOCTHOM CUCTEME XUMHUECKOro 00pa3oBaHus;

HaJIMYue MPaBOCO3HAHMS SKOJIOTHYECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTH )KM3HEHHbIE TIIAHBI.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHUS MpeaMeTa « XUMHUS» TIOCTUTAIOTCS B €IMHCTBE Y4eOHOW U BOCIIUTATEIbHOM JEATEIbHOCTH B COOTBETCTBHUHU C
T'YMaHUCTHYECKUMHU, COIIMOKYIIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH U HJ€ajlaMU POCCHICKOTO Ipa)KIaHCKOTO 00IeCTBa, MPUHATHIMHU
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B OO0IIECTBE HOpPMaMHU M TPABHIAMU MOBEICHHS, CIIOCOOCTBYIOIIMMHE IPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTaHOBIICHUS
JUYHOCTH 00YyYarONUXCsl.

JIMdHOCTHBIE PE3yIbTATHl OCBOCHUS IIPEeaIMETa « XUMUSD» OTPAKAIOT C(HOPMHUPOBAHHOCTH OIBITA MIO3HABATEIILHON U MTPAKTHYECKON NEATSIILHOCTH
00yJaronuXxcs Mo peaan3aluy MPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HAHUsS 00YJAIOITUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPAB M 00S3aHHOCTEH, YBAKEHUS K 3aKOHY M IPABOIOPSIIKY;

MPEACTABJICHUS O COLMATIBHBIX HOPMAaX U MPaBUJIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JESITCIHHOCTH IMPH CO3JaHWW YYEOHBIX TPOEKTOB, PEIICHHWU YYeOHBIX M TO3HABaTEJIbHBIX 3ajad,
BBITIOJIHEHUH XUMUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI APYTUX IPU aHATTN3€ PA3TUYHBIX BUAOB YUeOHOU 1eITeTbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOILIEHUS K UCTOPHUYECKOMY U HAYYHOMY HACIEAHI0 OTEYECTBEHHON XUMUU;

YBaXXEHHUS K MPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO0 MPUMEHEHMS] XMMUHU, OCO3HAHUS TOTO, YTO JOCTHIXKEHHUS HAYKU €CTh
pe3yNbTaT ATUTENbHBIX HAOMIOIEHUH, KPOMOTINBBIX IKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPYy/Ja YYEHBIX U MPAKTUKOB;

WHTEpeca W TO3HABATCIBHBIX MOTHBOB B IOJYYCHHU W MOCIEAYIONMEM aHAIM3e WH(POPMAIMU O IEPEIAOBHIX JOCTHKCHUSX COBPEMEHHOM
OTE€YECTBEHHON XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBE/ICHHSI;

CITOCOOHOCTH OIIEHUBATH CUTYAIlUU, CBSI3AHHBIC C XUMUUYECKUMU SBJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTUPYICh HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJICHHUE M TTOCTYIIKM CBOMX TOBAPHUILEH C MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE TTOCIIEICTBUN
3TUX MOCTYIKOB;

4) dopMupoBaHusi KyJbTYPbl 310POBbS:

MOHUMAaHUS [IEHHOCTEH 37I0pOBOTO M O€30MacHOro 00pasa KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U
TICUXUYECKOMY 3/I0POBBIO;

coOrofeHusl mpaBui 0e30nacHOro oOpalleHus ¢ BEIeCTBaMU B OBITY, TOBCETHEBHOM JKU3HH U B TPYAOBOH J€ATEILHOCTH;

MMOHUMAaHUS IEHHOCTU MPAaBWJI WHIUBHAYATHHOTO M KOJUICKTMBHOTO 0OE€30MacHOTO MOBEACHUS B CHUTYAIUSX, YTPOKAIOIINX 3JJ0POBBIO U KU3HU
JIOAEH;

OCO3HAHUS MOCJIEICTBUI U HETIPUATHSI BPEIHBIX MPUBBIYEK (YITOTPEOIECHUS aTKOT0JIsl, HAPKOTHUKOB, KYpPEHHS);

5) Tpy10BOr0 BOCHIUTAHUSA:

KOMMYHHUKATUBHONH KOMITETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKOW MESITEIbHOCTH, OOIIECTBEHHO IIOJIE3HON, TBOPUYECKOW M JIPYrUX BHUIAX
JIeSITeIIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE YYaCTHE B PEIICHUH MPAKTHYSCKUX 3a7a4 COIMATBLHOM HAPABJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3YUSHHIO MPOGECCHl pa3TUYHOTO POja, B TOM YHCIIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHHUM 110 XUMUHU;
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YBaKEHUS K TPYY, JIIOIIM TpyAa U pe3yabTaTaM TPYJO0BOU AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUAYaJTbLHON TpaekTOopun oOpazoBaHus, Oyaymiei npodeccuu u peanu3anui cOOCTBEHHBIX KHU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHUH, MHTEPECOB M MOTpeOHOCTEH 00IIIeCTBa;

6) IK0JI0rM4eCcKOro BOCIIMTAHMS:

IKOJIOTHYECKH TEIECO00Pa3HOr0 OTHOIICHHS K MPUPOJIE, KAaK UICTOYHHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIe;

MMOHUMAaHUS TJ100aJTLHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM, BIUSHUS SKOHOMUUYECKHX IMPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMAIBHON
Cpelbl;

OCO3HAHUS HEOOXOIMMOCTH MCIIOIb30BAHMS JTOCTHIKEHUN XUMHUU JJI PEIICHHUS BOIIPOCOB PAIIMOHAIILHOTO MPUPOIOTIONB30BaHNS,

AKTUBHOTO HENPUATUS JCHCTBUM, NPUHOCAIIMX Bpel OKPYXKAIOMEH NPUPOTHOM cpele, yMEHHs TMPOTHO3UPOBATH HEOIATONMPHITHBIC
9KOJIOTUYECKHE MMOCCACTBUS PEANPUHUMACMBIX JCHCTBUI U IIPEIOTBpAIaTh UX;

HaJUYHs PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIbTYpPbI, ONbITA IEATEIbHOCTH SKOJOTUYECKOW HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B TMO3HABATEIbHOM, KOMMYHUKATUBHON M COIIMAIbHON MpAKTUKE, CIOCOOHOCTH M YMEHHsI aKTUBHO IMPOTHUBOCTOATH
uaeosioruu xemohoouu;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMUPOBAHHOCTU MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON ITPAKTUKH,

MOHUMAaHUA CHeIU(PUKU XUMHUH KaK HayKHd, OCO3HaHUS €€ poiu B (OPMUPOBAHUHU PAIIMIOHATIBLHOTO HAYYHOTO MBIILICHUS, CO3AAaHUU 1IETIOCTHOTO
MPEACTABICHHUS 00 OKpYXKAlolIeM MHUpE KaK O €IMHCTBE MPHUPOAbl M YETOBEKA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHUH TTPOoOiIemM
COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHH JJIi COBPEMEHHOM IMBUIM3AIMK: B €€ TYMAaHUCTUYECKON HAIMpaBICHHOCTH U BXKHOW POJU B
CO3aHMM HOBOM 0a3pl MaTepHAIBbHON KYNbTYPHI, PEIICHUU TJIO0ANBHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHSI YEIOBEYECTBA — CBHIPHEBOA,
SHEPTreTUYECKOM, MUIIEBOM M IKOJIOTHYECKON 0€30MacCHOCTH, B PA3BUTUU MEIUIIMHBI, 00€CTIEUEHUN YCIOBUH YCHEIIHOTO TPyAa U SKOJOTUYECKH
KOM(DOPTHOM KU3HU KaXKIOTO YJieHa OOIIecTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAaHHUs CYIIHOCTH METOJOB TO3HAHUS, HCIOJIb3YEMbIX B ECTECTBEHHBIX HayKaX, CIIOCOOHOCTH
HCIIONIb30BATh MOJTydyaeMble 3HAHUS TSl aHAIIM3a U OOBSICHEHUS SBICHUI OKPYKAIOIIEro MUpa U MPOUCXOAAIIUX B HEM U3MEHEHHM, YMEHHUS 1eaTh
000CHOBaHHBIE 3aKJIFOYCHHST HA OCHOBE HayYHBIX ()aKTOB M UMEIOIINXCS IAHHBIX C LEJBIO MOJYyYEHHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIHHO MUCIOIF30BATh XMMUYECKUE 3HAHUS AJIs PEeLISHUs MPoOieM B pealbHBIX )KU3HEHHBIX CUTYaIUsX;

WHTEpeca K MMO3HAHUIO M UCCIIEIOBATEIBCKOM IS TEIIbHOCTH,

TOTOBHOCTU M CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHHIO, K aKTMBHOMY MOJIYYEHHUIO HOBBIX 3HAHUM MO XMMHUU B
COOTBETCTBHUH C )KH3HEHHBIMHU TTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMUHBIX cepax mMpoPecCHOHATHHON AeITeIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOSHUS y4eOHOTO TpeaMeTa « XMMUs» Ha YPOBHE CPEAHET0 0011ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIE JUTsI (DOPMHUPOBAHMSI MUPOBO33PEHHUS 00YUAIOIINUXCS MEKIUCIUTIMHAPHBIE (MEXKITPEAMETHBIC) OO0IICHAYYHBIC TIOHITHS, OTPAYKAIOIIINE
[EJIOCTHOCTh HAYYHOW KapTHUHBI MHUpa U CHEIU(PUKY METOJOB IMO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepwsi, BEIIECTBO, SHEPTHs,
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SIBJICHUE, TPOLIECC, CUCTeMa, HAYYHBIM (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHs, HCCIEAOBaHUE, HAONIOJCHUE, U3MEpPEHUE,
SKCTIIEPUMEHT H JIpyTHUe);

YHHUBEpCaIbHbIC YIeOHBIC IeHCTBYS (TI03HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYIIATUBHEIE), 0OecreunBaronue (GopMupoBanue GyHKIIMOHATHLHON
TPAaMOTHOCTH ¥ COIIMAIBHON KOMITETCHIIMH O00yJYarOIINXCs;

CIIOCOOHOCTH 00YYAIOIINXCS UCTIOBE30BATh OCBOCHHBIE MEXK IMCITUTUTHHAPHBIC, MUPOBO33PCHUSCKHE 3HAHKS U YHHUBEPCAIbHBIC YIeOHBIC IEHCTBUS
B [T03HABATEILHON U COITUATIBHOM MPAKTHKE.

MertanpeamMeTHbIe Pe3yIbTaThl OTPAKAIOT OBJIA/ICHUE YHUBEPCATHHBIMU YI€OHBIMU ITO3HABATEILHBIMU, KOMMYHUKATHBHBIMU U PETYIISITHBHBIMU
NEUCTBUSIMU.

OBgi1ajieHHe YHUBEPCAJIBLHBIMU Y4eOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30Bble JJOrMYecKHE AeHCTBHS:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U aKTyaTU3UPOBAThH MTPOOJIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;

OTIPEeIATh e AeSTEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX JOCTHXKEHUS, COOTHOCUTH PE3yibTaThl JESATEIbHOCTH C MOCTABICHHBIMU
LEIISIMU;

UCIIONIb30BaTh MPU OCBOCHUU 3HAHUUN MPUEMBI JJOTUYECKOTO MBINUICHHUS] — BBIICTATh XapaKTEpHbIE MPU3HAKH MOHSATHI U yCTaHABIMBATh MX
B3aMMOCBSI3b, HCITOJIb30BATh COOTBETCTBYIOIINE MTOHITHS IS OOBSICHEHUS OT/ICTBHBIX (PAKTOB U SBIICHUH;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KIACCH(UKAIIMK BEIIECTB M XUMHYCCKUX PEAKIIHA;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy N3Y9acMbIMU SBJICHHUSIMU;

CTPOUTH JIOTUYECKHE pacCyXJeHUs (MHIYKTUBHBbIC, JEAyKTHBHbIC, [0 AaHAJOTUHU), BBISBIATH 3aKOHOMEPHOCTHM U TMPOTUBOPEUHUs B
paccMaTpuBaeMBbIX SBICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI M 3aKITFOUCHHUS,

MPUMEHSTH B TIPOIECCE MO3HAHUS, UCTIONIb3yEeMbIE B XMMUH CUMBOJIMYECKHE (3HAKOBBIE) MOJIENU, TPE0OPa30BhIBATH MOIEIbHBIC MPEACTABICHUS
— XAMHYECKHAN 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYEeCKasi (JOpMyJia, ypaBHEHHE XUMHUYECKONH PEAKIMK — NP PEIICHUN yYeOHBIX MO3HABATEIBHBIX U
MPAKTUYECKUX 3a/lady, MPUMEHSATh HA3BaHHBIE MOJICIbHBIC MPEJICTABICHUS /JIsi BBISIBICHHUS XapaKTePHBIX MPU3HAKOB HM3YyYaeMBIX BELIECTB U
XUMHYECKHUX PEaKIUM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE 1eliCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMS BEIIESCTB M XUMUICCKUX PEAKITUI;

dbopMynupoBaTh LEAN U 33/la4ll MCCIEIO0BaHUs, UCIOIb30BaTh MOCTABICHHBIE U CAMOCTOATEIHHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KAuECTBE
WHCTPYMCHTA MMO3HAHUS ¥ OCHOBBI JIJIs1 (DOPMUPOBAHUS THUIIOTE3HI TI0 TIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BJIa/IETh HABBIKAMH CAMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBEACHUS YUCHUYECKHX IKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHUS HAOMI0AaTh 32
XOJIOM TIPOIIeCCa, CaMOCTOSITEILHO IMPOTHO3MPOBATH €0 pe3yiabTaT, (opMynmHpoBaTh OOOOIICHHWS W BBIBOABI OTHOCHUTEIHHO JOCTOBEPHOCTU
pe3yIbTaTOB UCCIIEIOBAHUS, COCTABIISITH 00OCHOBAaHHBINA OTUYET O TIpoAeNaHHON paboTe;

pUOOpETaTh OMBIT YICHUYECKON MCCIIEI0BATEILCKONW U MPOEKTHON JEATETHFHOCTH, MPOSBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHHSI MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB TTO3HAHMUS.

3) padora ¢ ungopmanmei:
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OpPUEHTHPOBATHCS B PA3IMUHBIX HCTOUHUKAX MH(OpMAINK (HAYYHO-TIOMYJISIPHAS JIUTEPATypa XUMHUUECKOTO CO/IECPKaHMs, CIIPABOYHbIE TTOCOOMS,
pecypcel VIHTepHeTa), aHaIM3MpoBaTh MHPOPMALMIO Pa3IUYHBIX BUJOB U (HOpPM HIpEICTaBICHUS, KPUTUYECKH OLICHHWBATh €€ JOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTb;

(bopMynHpOBaTh 3aMPOCHl U MPUMEHATh Pa3IMUHbIE METO/IbI IPU MIOUCKE U 0TOOPE MHPOPMALIMHU, HEOOXOIMMOM /1711 BBITIOJIHEHUS YUeOHbIX 3a7a4
ONpeAENEHHOTO THIIA;

nproOpeTaTh ONBIT UCIIOIb30BaHUs HH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U PA3JIMYHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BEIOMPATh ONTUMANIbHYIO (hOpMYy MIpecTaBiIeHUs HHPOpMaLUH (CXeMbl, rpaduKu, TUarpaMMBbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAay4yHbIN S3BIK B KaueCTBE CPEACTBa MpHU padoTe ¢ XMMHUYECKOH HMH(pOpMalMen: NPUMEHATh MEXNpeaAMeTHbIe (u3ndeckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUAMU:

3aJ]aBaTh BOIIPOCHI IO CYIIECTBY 00CYXk/1aeMO TeMBI B X0/1€ 1MaJIora U/UiH AUCKYCCUHU, BBICKA3bIBATh UIE€U, (POPMYIUPOBATH CBOU MPEATIOKECHUS
OTHOCHTEJIBHO BBITIOTHEHUS TPEITIOKESHHOM 3a/1a9u;

BBICTYIIATh C MIPE3EHTAIlMEeH pe3yJbTaToOB [M03HABATEIbHOMN JESITEIbHOCTH, IOJYYEHHBIX CAMOCTOSTEIbHO UM COBMECTHO CO CBEPCTHUKAMU IIPH
BBINOJIHEHIUH XUMUYECKOTO SKCIIEPUMEHTA, IIPAKTHUECKOM PadOThI O UCCIESIOBAHNIO CBOWCTB M3YyYaeMBIX BEIIECTB, PEAIN3alNN YI€OHOTO MPOEKTa
U GOpMyJIPOBaTh BBIBOJIBI 10 Pe3yiibTaTaM MPOBEAEHHBIX HCCIeI0OBAaHUN IMYTEM COTIACOBaHUSA MO3ULIMHA B X0/1€ 00CYX/IeHUsI U1 00MEHa MHEHUSIMU.

OBgJiaieHNe YHUBEPCAIBLHBIMH PeryissTUHBHBIMH el CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYIIECTBIIATH CBOIO IT03HABATEIbHYIO I€ATEIIBHOCTD, ONpeAesss e€ ey U 3a7a4l, KOHTPOJIUPOBATh U 110 Mepe
HEOO0XOIMMOCTH KOPPEKTHPOBATH TPEJIaraeMblil aJITOPUTM JHCTBUH MTPH BBIMTOJHEHUH YIEOHBIX U HCCIIEIOBATEILCKUX 3aJ1ad, BEIOMpATh Hanboee
3¢ GeKTUBHBIN CIIOCOO UX pelIeHHs ¢ YYETOM MOJTyYSHHs HOBBIX 3HAHUH O BEIIECTBAX M XMMHUYECKHX PEaKIUsX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOECH AEATEILHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOIICHKH.

NPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[TpenmeTtHble pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckas XUMHsD OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEJACTABICHUNA O XMMHUUYECKON COCTaBJISIOUIEH €CTeCTBEHHO-HAYYHON KapTHUHBI MUpPA, POJIM XUMHUHM B MO3HAHUM SIBJICHUN
OpUpobl, B (GOPMUPOBAHMM MBIIUIEHUS U KYJIbTYPbI JIUYHOCTH, €€ (DYHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOIUMOM JJIsl pEeLIeHUs MPaKTHYECKUX
3a7a49 ¥ 9KOJIOTUYECKH 000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U TIPUPOIHOM cperie;

BJIAJICHUE CHUCTEMOM XMMHYECKUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIAralOIIME MOHATHS (XMMHUYECKMH 3J€MEHT, aTOM, 3JIEKTPOHHas
00o0JI0uKa aTroma, MOJIEKyJia, BaJICHTHOCTb, dJIEKTPOOTPUILIATEILHOCTh, XUMHYECKasi CBSI3b, CTPYKTYpHas (opMyia (pa3BEépHyTas U COKpaméHHas),
MOJIb, MOJISIPHAsI Macca, MOJIAPHBINA 00BEM, YIIepOIHBINA CKelleT, (QyHKIIMOHAIbHAS TPy, PaguKal, H30MEpHs, U30MEpbl, TOMOJIOTUYECKUHN psI,
TOMOJIOTH, YTJIEBOJOPOIBI, KHCIOPOJA M Aa30TCOAEPIKAIINe COCAWHEHHS, MOHOMEp, IOJMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIC
COEIMHEHUS ); TEOPUHU U 3aKOHBI (TEOpHs CTPOSHUS OpraHuuecKux BemecTB A. M. byTiepoBa, 3aK0H COXpaHEHHs MAaCChl BELIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHUH S36IK XUMHH, MUPOBO33PEHUYECKHE 3HAHMS, JIS)KAIHE B OCHOBE TIOHUMAHHUS TIPUINHHOCTH U CHCTEMHOCTH XHUMUYECKHUX SBIICHHH,
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(akTOJIOTMUECKUE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYCHUH U 0€30MacHOM HCHOJIb30BAHMM BAKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
IPAaKTUYECKOH J1eATEIbHOCTH YEJIOBEKa,

c(OPMHPOBAHHOCTh YMEHHH BBISABISATH XapaKTepHbIC MPHU3HAKU MOHATHH, YCTAaHABIUBATh UX B3aUMOCBA3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE
HOHATHS NIPU OIMCAHUM COCTABA, CTPOCHMSI U IPEBPALIEHUN OPraHUYECKUX COEIMHEHUH;

c(OPMHPOBAHHOCTh YMEHHMH HCIOJIB30BATh XUMHUYECKYIO CHMBOJIUKY JUIS COCTABICHHMS MOJIEKYISAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIlEHHON) GOpPMYJI OpraHMYECKHX BEIIECTB U YPABHEHUI XUMHUUECKUX PEaKIMi, N3rOTaBINBAaTh MOJEIN MOJIEKYJI OPraHMUECKUX BEIECTB IS
WITIOCTPAIMH UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTb YMEHHUH YCTAHABIMBATh IIPUHAIEKHOCTh U3YUYE€HHBIX OPIaHUYECKUX BEIIECTB 110 X COCTaBY U CTPOEHUIO K ONpPeAEIEHHOMY
KJIaccy/Tpynie COeqUHEeHNH (YriIeBOA0PO/IbI, KUCIOPO/ U a30TCOACPIKAIIIE COSTUHEHNSI, BRICOKOMOJIEKYIISIPHBIE COSAMHEHUS ), 1aBaTh UM Ha3BaHHSA
no cucremarnyeckoit Homenknarype (IUPAC), a Takyke NpUBOAUTH TPHUBHAIbHBIE HA3BAHUS OT/IEJIbHBIX OPraHUYECKHX BELECTB (3THIIEH, IPOIHJIIEH,
alleTUJICH, STHJICHTIHNKOIb, TIUIEPUH, (EHON, (POpPMaTbACTHII, aleTAIbIACTHA, MypaBbUHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJCHHOBAas KHUCIOTa,
CTeapHHOBAs KUCIIOTA, IIII0K03a, (PPYKTO3a, KpaxMall, LIeJUII0J103a, TIUIHH);

c(OPMHPOBAHHOCTH YMEHUS ONPEICISATh BUIbI XUMUIECKOM CBS3H B OPTaHUYECKUX COCTMHEHHSX (OIMHAPHBIC M KPATHBIE);

c(OpPMHUPOBAHHOCTb YMEHUS IPUMEHSTh MTOJIOKEHHS TEOPUHU CTPOEHUS OpraHuueckux Beuiects A. M. byrnepoBa 1151 00bsCHEHHs 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BELIECTB;

c(OpPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NYECKHE M XUMUYECKUE CBOWCTBA TUIIMYHBIX NPEICTaBUTEIEH pa3IMuHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOMWIEH, aueTuieH, Oyraauen-1,3, metunOyraauen-1,3, OeH30J, METaHOJ, 3TAHOI,
STUJIEHIJIMKOJb, TIULEPUH, (EHOJ, aleTaabAeru]], MypaBbUHasl U YKCYCHasl KMCJIOTBI, IIFOKO3a, KpaxMaJ, LeJUI0103a, AMUHOYKCYCHAsI KUCIIOTa),
WIITIOCTPUPOBATh TEHETHUECKYIO CBS3b MEXKJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH C MCIIOJIb30BAaHUEM CTPYKTYPHBIX
bopmyu;

c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HICTOYHHUKH YTJIEBOJOPOIHOTO CHIpbs (HE(Th, MPUPOAHBIN ra3, yroib), CHOCOObI UX NepepaboTKu
U NPaKTHYECKOE MPUMEHEHHNE IPOTYKTOB epepadoTKH;

c(OPMHUPOBAHHOCTh YMEHHUH MPOBOIUTH BBIYUCICHHS MO XMMHUYECKAM YPaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA WIIA
IPOAYKTa PeaKkIMU M0 U3BECTHBIM Macce, 00bEMY, KOTMUYECTBY OJJHOI'O U3 MCXOHBIX BELIECTB WM MPOYKTOB PEAKLIUH);

c(OpPMHPOBAHHOCTh YMEHUH BJIAJETh CHCTEMOMN 3HAHHWI 00 OCHOBHBIX METO/aX HAYYHOTO IMO3HAHHS, WCMOJIb3YEMBbIX B XHMHHU MPH U3YYCHUH
BEIIECTB U XMMUYECKUX SIBJICHUN (HaOII0JIeHne, U3MEpPEHNe, SKCIIEPUMEHT, MOJICIIMPOBAHKE), UCIIOIb30BATh CUCTEMHBIE XUMUUYECKHE 3HAHUS JUIs
TPUHATHS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHTYAIlUsAX, CBA3aHHBIX C BEIIECTBAMH U MX TIPUMEHEHHUEM;

c(OpPMHPOBAHHOCTh YMEHUH COOJIOAATh MpaBMiia MOJIb30BAHUS XUMHUYECKOM MOcynoil U 1abopaTopHbIM 00OpyIOBAaHMEM, a TAaKXKe MpaBHiia
00pamieHus ¢ BEMECTBAMU B COOTBETCTBHH C HHCTPYKITUSIMH IO BBITIOJTHEHHUIO JIAOOPATOPHBIX XUMHUYECKHIX OIIBITOB;

c(OpMHPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIMOJHATE XMMUYECKHH SKCHEPUMEHT (IPEBpAIlleHHs] OPraHMYECKUX BEIIECTB MPHU HarpeBaHHM,
MOJTy9YeHUE DTHUJICHA U M3yYCHHE €r0 CBOWCTB, KAUECTBEHHBIC PEAKIIMHA OPTaHWYECKHUX BEIIECTB, JCHATYpamus OCKOB NpU HarpeBaHWH, IIBETHBIC
peakuuu OeNKOB) B COOTBETCTBUHM C IpaBHJIAMH TEXHUKU OE€30MAaCHOCTH IMpH OOpAIEHHWH C BELIECTBAMU M JIAOOPATOPHBIM OOOPYAOBAaHHEM,
NPECTaBIIATh PE3yIbTaThl XUMHUECKOTO IKCIIEPUMEHTa B (JOpMe 3aliCH yPaBHEHUH COOTBETCTBYIONINX PEeaknuid U (OpPMYIMPOBaTh BHIBOJIBI Ha
OCHOBE THX PE3YJIbTaTOB;
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c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHATTM3UPOBATh XMMUYECKYIO HH(OPMAIIO, IOTY4aeMyIO U3 Pa3HBIX HCTOUHUKOB (CPEICTBA MaCCOBOM
uHpopmanuu, UHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUU COONIONATh MPABHIIA HKOJOTHYECKU 1€IecO00pa3HOro MOBeNeHHs B OBITY M TPYIOBOM IEATEIBHOCTH B IIEJSX
COXPAaHEHHs CBOETO 3JI0POBBbS U OKPYKAIOIIEH NMPUPOAHOM Cpelbl, OCO3HABATH ONACHOCTb BO3JCHCTBUS Ha JKUBBIE OPraHU3MBI OIpPENEIEHHBIX
OpPraHMYeCKUX BEIIECTB, MOHMMAs cMbIch nokaszareis [I1/IK, moscHATh Ha mpuMepax CrocoObl YMEHBIIEHHUS M IMPEIOTBPAIECHUS MX BPEIHOTO
BO3/JCICTBUS HA OPraHU3M Y€JIOBEKa;

JUI O0YYaIOLINXCSl ¢ OrPAaHMYCHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHE NMPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TMO3HAHUS
BEUICCTB U XMMUYECKHX SIBJICHU;

JUI CIIETIBIX M CJIA0OBUISIINX OOYYAIOIIUXCS: YMEHHE HCIIONB30BaTh peibeHO-ToUueUHYIO cuctemy obOo3naueHuil JI. Bpaina mis 3amucu
XUMHUYECKUX (POPMYIL.

11 KJIIACC

[TpenmeTrHble pe3ynbTaThl OCBOCHHUS Kypca «O011as 1 HeOpraHMuecKasi XUMHs OTPaXKaroT:

c(OpMUPOBAHHOCTh MPECTABICHUIN: 0 XUMHUYECKON COCTaBJISIOLIEN €CTeCTBEHHO-HAy4YHOH KapTUHbBI MHpA, POJIM XMMHUU B MTO3HAHUU SIBICHUN
IpUpozbl, B (POPMUPOBAHUU MBILIUIEHUS U KYJIbTYPbI JIMYHOCTH, €€ (QYHKIIMOHAJIBHOW I'PaMOTHOCTH, HEOOXOJUMON Ul pelleHHs] MPAaKTHYEeCKUX
3a/1a4 U SKOJIOrMYeCKH 000OCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO U IPUPOJIHOI cpee;

BJIAJICHUE CUCTEMOIN XMMHUYECKUX 3HAHWH, KOTOpas BKJIIOYAECT: OCHOBOMOJAraroIlue MOHATUS (XMMHUECKUI 3JIEeMEHT, aToM, M30Tol, s-, p-, d-
JIIEKTPOHHBIE OpPOWTAIIM aTOMOB, HMOH, MOJIEKYJA, MOJb, MOJIIPHBIH OOBEM, BAJICHTHOCTH, 3JEKTPOOTPUIATEIHHOCTH, CTENICHb OKHCIICHUS,
XMUMHYECKasl CBsA3b (KOBaJICHTHAas, MOHHAsA, METa/NIMYecKas, BOAOPOAHAs), KPUCTAUIMYECKas pPElIETKa, TUIbI XMMUYECKUX peakIHid, pacTBop,
3JIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, SJICKTPOIUTHYECKAsT AUCCOLMALIMNS, OKUCINUTENIb, BOCCTAHOBUTENb, CKOPOCTh XMUMHUYECKOW PEaKLMHM, XUMUYECKOE
pPaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHS MIEKTPOIUTUYECKON qrccolManum, nepuoauueckuii 3akon 1. Y. MenzaeneeBa, 3aKOH COXpaHEHUsI MaCChI
BEIIECTB, 3aKOH COXPAHEHUS W TIPEBpAIICHUS HHEPrMM NIpPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUI S3BIK XHMHH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIS)KAIIMEe B OCHOBE MOHMMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBIICHUH, (PaKTOIOIMYECKHE CBEIEHUS O
CBOICTBax, COCTaBe, MOJYYEHUU U OE30MACHOM HCIIOJIb30BAHMM BAXKHEMIIMX HEOPraHMYECKUX BEUIECTB B OBITY M MPAKTUUYECKOW IEATEIbHOCTU
YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHHUI BBISBIATh XapaKTepHbIE MPHU3HAKU TMOHSATUM, YCTAaHABIMBATh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOLINE
MIOHATUS IIPU ONMCAHUY HEOPTAHUUECKUX BEILECTB U UX IIPEBpALICHUN;

c(OpMHUPOBAHHOCTh YMEHUN UCIOJb30BaTh XUMUYECKYIO CUMBOJIMKY JUUIsl COCTaBJICHUsI (OPMYJ BEIIECTB U YPAaBHEHUN XMMHUYECKUX PEaKLUi,
cucrematnueckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX HEOPraHWYECKHX BeIIeCTB (yrapHbIi ras, YrJeKUCIBIH Tas,
aMMHuak, raiéHasi U3BeCTh, Heral€Has u3BecTb, MUThEBAs COJA, MIUPUT U JPYTHE);

c(OpPMHPOBAHHOCTh YMEHUH OIPENIeNATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XMMUYECKHUX AJIEMEHTOB B COCMHEHUAX Pa3IMYHOIO COCTaBa, BH]
XUMHUUYECKOHN CBA3M (KOBaJIEHTHAs, MOHHAs, METAJNINYECKas, BOJOPOAHAS) B COEUHEHUX, TUIl KPUCTAIIIMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJIEKYJIIpHAsl, MOHHAs, METAJUTMYECKast), XapaKTep Cpe/ibl B BOJHBIX pACTBOPAaX HEOPraHUUYECKUX COSTMHEHUH;

c(OpMUPOBAHHOCTh YMEHHMH YCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHMYECKUX BEIIECTB IO HUX COCTAaBY K OMNpEAENEHHOMY Kiaccy/TpyImie
COeMHEHUH (IIPOCThIE BEIIECTBA — METAJUIBI U HEMETAIJIbl, OKCUbI, OCHOBAHHS, KUCIOTHI, aM()OTEpHBIE THAPOKCUIBI, COJIN);
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c(OpPMUPOBAHHOCTh YMEHUI PacKphIBATh CMBICT Nepuoanydeckoro 3akona JI. M. MenzaeneeBa U JeMOHCTPUPOBATh €TI0 CHCTEMAaTU3HPYIOIIYIO,
OOBSCHUTEIIBHYIO U POTHOCTUYECKYIO (DYHKITUY;

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTEPU30BaATh IEKTPOHHOE CTPOCHHUE aTOMOB XUMHUUYECKUX 31eMEeHTOB 1—4 nepuooB [lepuoanyeckoil cucTeMbl
xuMuueckux 3yeMeHToB J[. M. MenneneeBa, UCIONb3ys MOHATHS «S-, P-, d-2JEKTPOHHBIE OPOUTAIH», «IHEPTETUUYECKHE YPOBHHY», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB XUMHUECKUX JJIEMEHTOB U UX COEAMHEHUH M0 nepuoaam u rpymmnam [lepruonndeckoil cucteMbl XUMHUYECKHUX
snemenToB 1. Y. Menaeneena;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA HEOPTAaHWYECKUX BEIIECTB PA3IMUHBIX KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKON CBSI3M MEXIYy HEOPraHMYECKMMHU BEIIECTBAMM C IIOMOIILIO YpPaBHEHUM COOTBETCTBYIOIIMX
XAMHYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIMH 110 Pa3IMYHBIM MpHU3HAKaM (YHCIYy U COCTABY PEarupyrolInX BELIECTB,
TEII0BOMY (G (EKTy peaKIiu, U3MEHEHUIO CTEIICHEH OKHUCIICHHSI 3JICMEHTOB, OOpPaTUMOCTH PEAKIIUU, YIACTHIO KaTaIN3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUH COCTABIIATH YPAaBHEHUS PEAKIIM PA3IMYHBIX TUIIOB, MOJHBIE U COKPALIEHHBIC YPAaBHEHHS PEaKIIMii HOHHOTO 0OMEHa,
YUUTHIBAS YCJIOBUS, IPU KOTOPBIX ATH PEAKIIUU UAYT J0 KOHIIA,

c(hOpMHUPOBAHHOCTH YMEHUI POBOIUTH PEAKIINH, OATBEPKAAIOIINE KAaUeCTBEHHBIN COCTaB Pa3IMUHbIX HEOPraHMYECKHUX BELIECTB, PACIIO3HABATh
OTBITHBIM MTYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHH PACKPBIBATH CYIIHOCTh OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABIICHHUS 3JEKTPOHHOTO
OajlaHca 3TUX PEaAKIU;

c(OpPMUPOBAHHOCTh YMEHHH OOBSICHATH 3aBHCUMOCTH CKOPOCTH XHMHUYECKON peakIuu OT pa3luyHbIX (HAKTOPOB; XapakTep CMELICHUS
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCMOCTH OT BHEITHETo Bo3aelcTBus (mpunnumn Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEpHU30BaThb XUMHUYECKHE MPOIECCHI, JEKAIIe B OCHOBE MPOMBIIUICHHOTO MOJNYYEHUS CEPHOU KHUCIOTHI,
aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MPEACTABICHHUI 00 00X HAYYHBIX MPUHITUIIAX W SKOJIOTUUECKHUX MPoOIeMax XUMHUECKOTO MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS C HCIOJNH30BAHHEM TMOHITHS «MaccoBas MOJS BEIIeCTBA B PacTBOpPE», OOBEMHBIX
OTHOIIIEHUH Ta30B IPU XUMHYECKUX PEAKIIHAX, MACCHI BEIIECTBA WJIM 00BEMA ra30B MO0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WIIH 00BEMY OJTHOTO
U3 YYaCTBYIOIINX B PEAKIIMU BEIIECTB, TEIJIOBOTO A (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, MPEBPAILIEHUS U COXPAHECHUS
SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUN COONIOAATH IMpaBWJIa MOJIb30BAHUS XMMHUYECKOW MOCYAON M abopaTOpHBIM 000OpYAOBaHHEM, a TaKKe IMpaBHIia
oOpalieHus ¢ BeECTBAMH B COOTBETCTBUH C MHCTPYKIIUSMH 11O BBHITTOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IJIaHUPOBATh M BBHIMOJIHATH XUMHYECKHH SKCIEPUMEHT (pa3liokeHHWe MEepOKCHAa BOAOPOJa B MPUCYTCTBUU
KaTaau3aTopa, OmNpe/eJIeHUEe CPEeIbl PACTBOPOB BEMIECTB C MOMOIIBI0 YHHUBEPCATHBHOTO WHINKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PeaKIuu, peakIini HOHHOTO OOMEeHa, KaYeCTBEHHBIE PEaKIINK Ha CyIb(aT-, KapOoHAT- 1 XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHUE
SKCTIEPUMEHTAIBHBIX 3a7a4 1Mo TemMaM «Metamnsl» U «HemeTtamis») B COOTBETCTBHH C NMPaBWIAMU TEXHUKH O€30MAaCHOCTH TPH OOpaIleHUH C
BEIIECTBAMH U JIA0OpaTOPHBIM 00Opy/HOBaHWEM, TMPEACTABIATh PE3ylIbTaThl XUMHUYECKOTO OJKCIEpHUMEHTa B ¢GopMe 3amuch ypaBHEHUU
COOTBETCTBYIOIINX PEAKINI 1 (OPMYIMPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;
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c(OpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHATTM3UPOBATh XMMUYECKYIO HH(OPMAINIO, OTY4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeICTBAa MaCCOBOM
KOMMYHHKauu, IHTepHeT U qpyrux);
c(OPMHPOBAHHOCTh YMEHUU COONIONATh MPABMIIA HKOJOTHYECKU I€IeCO00pa3HOro MOBENEHHs B OBITY M TPYIOBOH IEATEIBHOCTH B LENAX
COXPAaHEHHs CBOErO 3JI0POBBbS U OKPYXKAIOIIEH NMPUPOIAHON Cpelbl, OCO3HABATh ONACHOCTH BO3JEHCTBUS Ha >KUBBIC OPIaHU3MBI ONPEIECIIEHHBIX
BEIIECTB, OHUMas cMbIci mokaszarens I1JIK, moscHaTs Ha mpumepax crocoObl yMEHBIICHUS U MPENOTBpAILCHHUS UX BPEAHOTO BO3JCHCTBUS Ha
OpraHM3M 4Y€JIOBEKa;
JUI OOYYaIOLINXCsl ¢ OrPAaHMYCHHBIMH BO3MOXHOCTSIMH 370POBbSI: YMEHHE NMPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAaX MO3HAHHS
BEUICCTB U XMMUYECKHX SIBJICHU;
JUIS CIIETIBIX M CJIA0OBUISIIMX OOYYAIOLIMXCSA: YMEHHE MCIONB30BaTh penbedHO-ToueuHyl0 cuctemy oOo3HaueHuit JI. Bpaitns mis 3amucu
XUMHUYECKUX (POPMYIL.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaumeHnoBaHue pa3esioB U TeM IPOrpaMMBbl

KoanuecTBo 4acoB

Bcero  k\p n\p

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/bHbIC PeCypPChl

Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUM

11 [Ipenmet oprannyeckoit xumuu. Teopus cTpoeHus 3
opranudeckux coenunenuit A. M. bytieposa
Uroro no pazneny 3
Paznea 2. YrieBomnopoabl
2.1 [Ipenenbuble yrieBOOOPOAbl — AJIKAHBI 2
29 HenpenenbHble yriieBOgOPOIbL: AJIKEHBI, 6 1
aJIKa/INEHbI, AJTKUHBI
2.3 ApomMaTHYEeCKHE YTIEBOAOPOIbI 2
24 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 3 1
' nepepaboTka
Wtoro no pazneny 13
Pasznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust
3.1 Cruptel. ®eHon 3
39 Anpaerunpl. KapooHoBbie KUCTOTHI. CIIOKHBIE 7 1
3hUpHI
33 VYrieBojibt 3 1
Hroro no pasneny 13
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Pasnea 4. A3oTcoaepxamme OpraHnyecKue coenHeHust
4.1 AMuHBI. AMUHOKUCIIOTBL. benku 3 ‘
Hroro no pazneny 3
Pa3neu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS
5.1 [TInactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 2 ‘
11 KUIACC
Ne KoaunuecTBo yacos DJIeKTpOHHBIE (HU(ppoBLIE)
w/n HaumeHnoBaHue pa3aesioB M TeM NIPOrPaMMbl Beero | K\p ‘ mp 06pa3oBaTELHbIE PECYPChI
Pa3znea 1. Teoperuueckue 0CHOBbI XUMHH
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH u
1.1 [Iepnonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB 3
. . Menaeneera
1.2 Crtpoenue BeniecTBa. MHOrooOpasue BeIecTB 4
1.3 XHWMHMYECKUE PEAKLUN 6 1 1
Wtoro no pazneny 13
Paznen 2. Heoprannueckasi xumusi
2.1 Meraibt 6 1
2.2 Hewmeramisl 9 1 1
2.3 CBs13b HEOPraHUYECKUX U OPTaHMUYECKHUX BEIIECTB 2
Hroro no paszneny 17
Pasznea 3. Xumnd u :Knu3HbL
3.1 ‘ XUMHS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 ‘ 3
MNOYPOYHOE IINIAHUPOBAHUE
10 KITIACC
Ne Tema ypoka KosmuecTBo yacos Jlara uzyvenus DJIeKTPOHHBbIE H(POBHIE 00pa3oBaTeIbHbIE
n/n Bcero ‘ Kp mp naam | daxr pecypchl

B 3NIEKTPOHHbIH
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[Ipenmer oprannyeckoi
1 XHMHH, €€ BOBHUKHOBCHHE, 1
pa3BUTHE U 3HAUCHUE

4.09

https://resh.edu.ru/subject/lesson/6149/start/170388/

Teopust ctpoeHus
OPraHUYECKUX COCTUHEHUIN
A. M. Bytneposa, eé
OCHOBHBI€ MMOJIOKEHUS

[Ipencrasnenue o
Kiaccuukanum
OpPraHUYeCKUX BEIIECTB.
3 Howmenkimarypa 1
(cucremaTuueckasi) u
TpUBHAJIbHbBIC HA3BAHUSA
OpPTraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTHUECKUN Psifl

11.09

18.09

25.09

https://resh.edu.ru/subject/lesson/6151/start/

MeraH u 3TaH —
5 IIPOCTEUIIINE MTPEACTABUTENN 1
AJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

2.10

9.10

https://resh.edu.ru/subject/lesson/5412/start/

OTHUJIEH U IPOIUIIEH —
7 IIPOCTEUIINE MTPEACTABUTENN 1
AJIKEHOB

16.10

[TpakTnyeckas padora Ne 1.
8 «ITonyuenue >TuIEHA U 1
U3y4EHHE €r0 CBOHCTBY

23.10

Ankanuensl. byraauen-1,3 u
MeTunoyraaueH-1,3.
[TonyueHnue CHHTETUYECKOTO
KaydyKa ¥ pe3UHBI

13.11
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10

AJIKMHBI: COCTaB U
O0COOEHHOCTH CTPOEHHS,
TOMOJIOTHYECKUH P,
AnetuieH — npocreimuni
IPEJCTaBUTEIb AJIKUHOB

20.11

11

12

Beraucienus o ypaBHEHHIO
XAMHYECKON peaKkuu
ApeHbl: GEH30J1 U TOTYOJI.
ToKCHYHOCTH apeHOB

27.11

4.12

https://resh.edu.ru/subject/lesson/4775/start/150520/

13

14

15

['eHeTHueckas CBS3b
YTIJIEBOAOPOIOB,
NPUHAIICKAIINAX K
Pa3IMIHBIM KJ1acCaM

[IpupoHbIE HCTOYHUKHU
YIJII€BOIOPOAOB: IPUPOIHBII
ra3 " MOIyTHbIC HEPTSIHbIC
rasbl, HeTh ¥ IPOJYKTHI €€
nepepadoTKu

IIpupoaHbIE HCTOYHUKH
YTJIEBOJOPOAOB: IPUPOIHBIN
ra3 v MoInyTHbIe HEPTSHbIE
ra3bl, He()Th U MPOAYKTHI €€
nepepadoTKU

11.12

18.12

25.12

https://resh.edu.ru/subject/lesson/6148/start/

https://resh.edu.ru/subject/lesson/6148/start/

16

[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOI.
Bonopoanas cBs3b

15.01

https://resh.edu.ru/subject/lesson/4769/start/

17

AJMHMHHCTpaTUBHAS
KOHTpOJIbHAs paboTa 1o
pazzeny «YTIeBOJOPOIbI»

22.01

18

MHoroaToMHEIE CIIUPTHI:
OTUJICHI'JIMKOJIb U TTIMLHECPHUH

29.01

https://resh.edu.ru/subject/lesson/4769/start/
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19

®eHomn: cTpoeHUE MOJIEKYIIBL,
¢u3nvecKkrue 1 XUMHYECKHE
CBOMCTBA, TPUMEHEHHE

5.02

https://resh.edu.ru/subject/lesson/5727/start/

20

21

22

23

24

Anbnerupl: hopmManbaerun
U aleTanbaeruj. ALeToH
OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KHUCIIOTHI:
MypaBbHHAS U YKCYCHast

[IpakTuueckas padora Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

CreapuHOBas U OJICMHOBAs
KUCJIOTBI, KaK MPEICTABUTEIIH
BBICIIIUX Kap6OHOBI>IX KHUCJIOT

MbLTa KaK COJIU BBICIITHX
KapOOHOBBIX KHCIIOT, HX
MoOIOIIIee ICHCTBUE

12.02

19.02

26.02

4.03

11.03

https://resh.edu.ru/subject/lesson/4776/start/

25

26

27

CrnoxHble 3(upbl Kak
MIPOM3BOIHBIE KapOOHOBBIX
KUCIOT. ['Maponn3 cinoxxHbIX
3¢upoB

Kupsr: tunponus,
nprUMeHeHHe, OMoJIornyecKas
PO JKUPOB

YrieBoasl: coCTas,
knaccudukanus. Baxueime
MIPEACTABUTENN: TIIFOKO03a,
dpykTO3a, caxapos3a

18.03

1.04

8.04

https://resh.edu.ru/subject/lesson/5952/start/

https://resh.edu.ru/subject/lesson/5952/start/

https://resh.edu.ru/subject/lesson/6150/start/

28

29

Kpaxmain n nemironosa kak
MPUPOJIHBIE MTOJIUMEPHI
KonTtponbHas pabora o
pazneny

15.04

22.04

https://resh.edu.ru/subject/lesson/5413/start/
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«Kucnoponacoaepxamiue
OpraHUYECKUE COCAMHEHUS»

30 AMUHBI: METHJIAMAH U 1 29.04
AHWIINH

AMMHOKHCIIOTHI KaK 6.05
am(oTepHbIe OPraHuYECKHe
31 COEIMHEHMS, X 1 https://resh.edu.ru/subject/lesson/4743/start/
OMOJIOrMYECKOEC 3HAUCHUE.
IMenTnaer

benku kak nmpupoiHbie 13.05
32 BBICOKOMOJIEKYJISIPHBIE 1 https://resh.edu.ru/subject/lesson/4743/start/
COEJIMHEHUs

OCHOBHBIE TOHATHUSA XUMUH 20.05
33 BBICOKOMOJIEKYJISIPHBIX 1 https://resh.edu.ru/subject/lesson/6296/start/
COCIMHEHUN

OCHOBHbBIE METOJIBI CHHTE3a 20.05

BBICOKOMOJIEKYJISIPHBIX

coenqmuennii. IlnmacTMmacchr,

Kay4yKH, BOJIOKHA
OBHIEE KOJIMYECTBO HACOB
I10 ITPOTPAMME

11 KJIACC

34

34 2 2

Hara DJIeKTpOHHbIe HU(POBBIE

Ne KosmnuectBo yacos U3y4YeHUs o0pa3oBaTe/bHbIE Pecypchl
u/n Tema ypoka

Bcero  k\p m\p

XUMHUYECKUH DJIIEMEHT. ATOM. DIEKTPOHHAs
KOH(UTYpaIHsi aTOMOB

ITepuonnueckuii 3akoH u [lepronnueckas
CHCTeMa XUMHYECKUX deMeHToB /I, 1.
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MenneneeBa, ux CBsI3b C COBPEMEHHOW TeOpHUe
CTPOCHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COSAMHEHUN O
rpynmnam u nepuojam. 3HaueHue
NEPUOANYECKOT0 3aKOHA U CUCTEMBI
xumuueckux asemenToB /[.M. MeHneneena B
pa3BUTUU HAYKH

CtpoeHue BellecTBa. XUMUYECKas CBSI3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM
cBs3u. BogopoaHas cBs3b

BasieHTHOCTB. DJIEKTPOOTPULIATENBHOCTD.
Crenens okucieHus. BeriecTBa MOJIEKYJIIPHOTO
¥ HEMOJIEKYJIIPHOTO CTPOCHUS

[TonsiTve 0 nUCHEpPCHBIX cUCTeMax. VICTUHHBIE U
KOJUIOMJIHBbIE pacTBOpbl. MaccoBas 1ois
BEIIIECTBA B PaCTBOPE

Knaccudukanus u HomMeHkiaTypa
HEOpraHMuYecKux coeJuHeHul. ['eneTnueckas
CBs3b HCOPIraHMYCCKUX BEIICCTB, Pa3JINYHbIX
KJIaCCOB

Knaccugukaius XuMHUUecKux peakiuui B
HEOPraHUYECKON U OpraHM4ecKoi XUMHUHU. 3aKOH
COXPaHEHHUs MACChI BELIECTB; 3aKOH COXpaHEHUs
Y IIPEBPAILICHHS SHEPTUU IIPU XUMHAYECKHUX
peakuusx

10

11

CkopocTtb peakiu. OOpaTuMble peakLuy.
XUMHUYECKOE PABHOBECHE

[TpakTrueckas padorta Ne 1. «Bnusiaue
pa3INYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
peaxIumu»

OnekTpoauTnueckas aucconuanus. [lonstue o
BOJIOpoJIHOM Tokazarene (pH) pactBopa.
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12

13

Peakiiuun nonHoro oomena. ['maponus
OPraHUYECKUX U HEOPTraHUYECKUX BEIIECTB

OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEAKIINH.
[ToHsiTHE 00 ANIEKTPOIHM3E PACILIABOB U
pacTBOPOB COJIEH

KonTponpHas padora mo pazaeny
«TeopeTnyeckrie OCHOBBI XHMHUM)

14

15

Meranel, ux nojioxenue B Ilepuoanyeckoi
CHCTeME XMMHUYeCKuX dnemMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH CTPOSHHUS aTOMOB.
OO6mue ¢pu3nyecKre CBOMCTBA METANIOB

CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PsIT
HanpsDKEHUH METaJlIoB

16

17

XUMHYEeCKHE CBOMCTBA BaXKHEHIIINX METAJIJIOB
(HaTpUWid, KWW, KaJIbIUHA, MarHui, aJITIOMAHUN )
U UX COSTUHEHUN

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COeTMHEHUU

18

19

20

21

XHUMHYECKHE CBOMCTBA IIMHKA, JKele3a U UX
COeTMHEHNN

[IpakTuueckas pabora Ne 2. "Pemienue
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
«Metamib»"

Hewmerannsl, ux nonoxxenue B [leprnonnueckon
CHUCTEME XUMHUYECKHUX deMeHTOoB JI. .
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS AaTOMOB

Ou3nyecKue CBOWCTBAa HEMETAILIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpE
KHCIIOpOJia, cephl, hocdopa u yriaepoaa)

22

XUMHUYECKUE CBOWCTBA IaJION€HOB, CEPHI U UX
COeTUHEHNN
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23

24

XuMmHuecKue cBoiicTBa a3oTa, pocodpa 1 ux
COCIMHEHU N

XHUMHUYECKUE CBOMCTBA yIiepoJa, KpEMHUSA U UX
COCIUHEHUN

25

26

[IpruMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COETUHEHUN

O0o001IeHNEe U CHCTEMATHU3aLKsl 3HAHUH 110 TEME
«Hemeraibly. BeauciaeHus Mo ypaBHESHHUSIM
XUMHYCCKUX PEAKIUil U TEPMOXHUMHUYCCKHEC
pacuEThI

27

[TpakTiueckas padota Ne 3. «Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Hemeramibl"»

28

KonTposapHas padorta o Temam «MeTauib» U
«HemeTaiibn»y

29

30

31

32

33

Heopr AHNYCCKUC U OPIraHUYCCKUC KUCIIOTHI.
HeOpFaHI/IHGCKI/Ie H OPraHUYCCKHUEC OCHOBAHUA

AM@oTepHbIe HEOpraHMYECKHE U OpraHYecKue
coenuHeHMs. [ eHeTHUYecKas CBI3b
HEOPTaHWYECKUX U OPTaHUYECKUX BEIICCTB
Pons xumuu B 00ecrieueHUN SKOJIOTHIECKOM,
SHEPreTUYeCKON U MUIEBOI 0€30MacHOCTH,
Pa3BUTHUU METUITUHBI

[IpencraBienust 06 0OMKUX HAYYHBIX MPUHIIATIAX
MPOMBILIUIEHHOTO MOJYyYEHUS BaXKHEUIIINX
BEIIIECTB

YenoBek B MHUPEC BCIICCTB U MATCPUAJTIOB

34

XuMUs U 3J0pPOBLC UCJIOBCKA

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

34
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