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IHHOACHUTEJBbHAA 3AIINCKA

IIporpamma 1o XuMUM Ha ypOBHE CPEJHETO 00IIEro 00pa3oBaHMsl pa3paboTaHa HA OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (efepalibHOM 0Opa3oBaTENbHOM NMPOrpaMMbl CPEAHErO
obmero o6pazoBanus (POIl COO), npeacraBieHHbIX B DenepansbHOM TOCYJapCTBEHHOM
obpazoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpranm3anusx Poccuiickoit ®@enepanuu, peanu3yromMx
OCHOBHBIE 00pa3oBaTelbHbIE IMPOIpaMMbl, U OCHOBHBIX IOJIO)KeHHH «CTpaTeruu pa3BUTHUS
BocnuTanust B Poccuiickoii @Penepanun Ha nepuon g0 2025 roma» (Pacmopspkenue
[IpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOAOB K pa3paboTKe MporpaMMbl 1O XUMHH, K OIpENeICHUI0 00Iei
CTpaTeruy oOyueHHsl, BOCIIUTAHUS U Pa3BUTUS O0YYaIOLUXCs CPEACTBAMHU Yy4eOHOro mpeamMera
«Xumusa» st 10—11 knaccoB Ha 06a30BOM YpPOBHE COCTABMJIM KOHLIENITYaJbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IieNieil, colepXaHus, Ppe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO TIOJATOTOBKH BHIITYCKHHKOB.

Xumuueckoe oOpa3oBaHUE, I[OJy4aeMO€ BBIIYCKHHUKaMH  0011e00pa3oBaTeIbHON
OpraHM3alM, SBISIETCd HEOTbEMJIEMOM YacThlo MX o0Opa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpIIAIOIIMM 3TallOM peaji3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIHOUEBBIX
[EHHOCTEW, TNPHUCYIIUX LEJIOCTHOM CHUCTEME XHUMHYECKOro oOpa3oBaHUS. DTH IICHHOCTH
KacaloTCsl TIO3HAHUS 3aKOHOB NMPHUPOJbI, (OpMUPOBAHMS MHPOBO33PEHHUS M OOIIEH KYJIbTYpHI
YeJOBeKa, a TaKKe ODKOJOTHMYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U
IpUpOJHOM cpene. Peanusyercst xumMuyeckoe oOpazoBaHue 00yJarOIUXCcs HA YPOBHE CPEIHEro
oOmrero o0pa3oBaHUs CPEACTBAMHU Y4€OHOTO TpeaMera «XUMHUs», COJAEPKaHHEe U MOCTPOCHUE
KOTOPOIo OmpeJeNeHbl B MporpaMme MO XMMUU € Y4ETOM CHEIM(PUKH HAyKH XUMHH, €&
3HAYEHUS B MO3HAHUU MPUPOJABI U B MaTEpUAIbHOMN KU3HU OOIECTBA, a TAaKXKe C y4ETOM OOIIMNX
1esied U MPUHIUIIOB, XapaKTePU3YIOLUNX COBPEMEHHOE COCTOSHUE CHCTEMBbI CPETHEro OO0IIero
oOpasoBanus B Poccuiickoit denepanun.

XUMHsI KaK 3J€MEHT CUCTEMbI €CTECTBEHHBIX HayK UIpaeT 0co0yl0 pojb B COBPEMEHHOM
LIMBUIN3ALMU, B CO3JaHUM HOBOM 0a3bl MaTepHallbHON KyiabTypbl. OHa BHOCHT CBOHM BKJIaJ B
(bopMHpOBaHKE PAIIMOHAIILHOTO HAYYHOTO MBIIIUIEHUS, B CO3/IaHHE 1EIOCTHOTO MPEeACTABICHUS
00 OKpY’KaroIlleM MHUpEe KaK O €IUHCTBE NMPUPOABI U YEJIOBEKa, KOTOPOe (GOPMUPYETCS] B XUMUHU
Ha OCHOBE IIOHMMAaHHUS BEIIECTBEHHOI'O COCTaBAa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX/1y CTPOCHHEM BEUIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYS € JPYrMMH €CTECTBEHHBIMM HayKaMM, XHMHS cCTaja
HEOThEMJIEMON YacTbi0 MHUPOBOM KYyJIbTYphl, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO Tpyna U
KHU3HU KaKJoro wieHa obmectBa. CoBpeMeHHas XMMUsSl Kak HayKa co3MJaTelbHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha pellIeHHe II100aJbHBIX MPoOJieM YCTOWYUBOTO pa3BUTHUS
YeJIOBEYECTBA — CHIPbEBOM, HSHEPreTUYECKOH, MNHUIIEBOM, 3KOJIOrMYecKOd O€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM ¢ OOmMMH LEMSIMH M MPUHLUUIAMHU CpEIHEro o0Iero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10-11 knaccsl, 6a30BbIi ypOBEHb U3YUEHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXCs, HEOOXOIUMYIO UM IS
BBIPAaOOTKM MHPOBO33PEHYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B KHU3Hb COIMYMa,
MPOAOIDKEHHUS 00pa30BaHUs B pa3IMUHBIX 00J1aCTAX, HE CBA3aHHBIX HETTOCPEACTBEHHO C XUMHEH.

CocraBisoliuMu  npeaMera «XuUMUs» ABIAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «O011ast 1 HeopraHuyeckast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUS KOTOPBIX
SIBJIIIOTCSI OCHOBBI 0230BOM HAayKH: CUCTEMA 3HAHUHM M0 HEOPTaHMYECKOW XUMMHU (C BKIIOUEHHEM
3HaHUH U3 0o0mIel XUMHM) U OpraHnYeckoi XxuMuu. @opMUpoOBaHHE JAHHON CHUCTEMBbI 3HAHUN
IpU HM3y4EHHUU MpeaMeTa oOecreyrBaeT BO3MOXHOCTh PAaCCMOTPEHHUS BCErO0 MHOrooOpasus
BEIIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUN XUMUH.



Crtpykrypa comepxkanus KypcoB — «Opranndeckas xumus» U «O011as 1 HeOpraHuyecKas
XUMUsD» cHOPMHUPOBAHA B MPOrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0/a K U3YYCHHIO
yuyeOHOro Mmarepuaia U OOYCIIOBICHA HUCTOPHUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHHHA Ha
OnpeNeIEHHBIX TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOW XWMHH BEIIECTBA
paccMaTpuBalOTCsl HA YPOBHE KJIACCHUECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIUHECHHM, a
TaKkKe HAa YPOBHE CTEPEOXHMMHUYCCKHUX W DJCKTPOHHBIX IMPEACTABICHUN O CTPOSHUU BEIIECCTB.
Ceenmenusi 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B Pa3BUTHH — OT YIJIEBOIOPOAOB JIO
CJIOKHBIX OHOJIOTMYECKH aKTUBHBIX COCIMHEHHMH. B Kypce OpraHuyeckod XUMHUHU IOJYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUs MEpBOHAYATHHBIC
MPEACTABICHUS O XUMHUYECKOHN CBSI3H, KIACCH(UKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKLIUH.

[Tog HOBBIM yrJiOM 3peHHsi B Ipeamere «XuMus» 0a30BOTO YPOBHS pacCMaTpUBACTCS
M3y4YEHHBII Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETUYECKUN MaTepual u
(dakTonornueckue CBEJACHHUS O BEUIECTBAX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0rmasi 1 HeopraHW4YecKask XUMUs» 00YyJalOMUMCSl TIPEOCTABISETCS BO3MOXHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYCCKOTO 3aKOHA C OOIIETCOPETHYECCKUX M METOJOJOTHYCCKUX ITO3UIIHH,
riy0Ke TMOHATh MCTOPUYECKOe HM3MEHEHHWE (YHKIHMA 3TOro 3aKOHa — OT 00oOmIaromei 1o
OOBSCHSIIOLIEH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)Ke 0 XUMHUYECKUX PEAKIUAX, UX CYHTHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaAHUS
nononHsiercs B Kypcax 10 um 11 KkmaccoB 3iaeMEHTaMM  COJEP)KAaHUSA, HMEIOIIUMU
KYJIbTYPOJIOTHYECKM M TNPUKIAAHONW XapakTep. OTH 3HaHUS CIOCOOCTBYIOT MOHUMAaHUIO
B3aMMOCBSI3M XUMHU C JAPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATEILHON U
MPAKTUYECKON JEeSATENbHOCTH YEOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBKEHHUS K TMpOIEcCy
TBOpPYECTBA B 00JIACTH TEOPUU M MPAKTUUYECKUX MPUTIOKEHUN XHUMHUU, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsi TOMOJTHEHUS! 3HAHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAJIbHBIX HCCIEAOBAaTENIbCKUX 3ajad. B menom coaepxaHue
y4eOHOro TIpeaMeTa «XUMHUS» JTaHHOTO YPOBHS M3Y4YEHUsI OPUEHTUPOBAHO HA (OPMHUPOBAHUE Y
00y4aroIuXxcsi MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS (QUIOCO(DCKUX UACH, TaKUX Kak:
MaTepualbHOE €IMHCTBO HEOPTaHWYECKOT'O0 U OPTaHUYECKOr0 MHUpa, OOYCIOBIEHHOCTh CBOWCTB
BEILIECTB UX COCTABOM U CTPOCHHUEM, IT0O3HABAEMOCTb MPUPOJIHBIX SIBJICHUHN MYTEM SKCIIEPUMEHTA
W pEIICHUS TPOTUBOPEUYUN MEXIYy HOBBIMH (aKTaMH U TEOPETUUECKUMH TPEAIOCHIIKAMH,
OCO3HaHHE POJIM XUMHUH B PEIICHUH IKOJIOTMYECKUX MPOOJIeM, a Takxke MmpodiieM cOepeskeHus
HEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IAaHUS HOBBIX TEXHOJIOTHI M MaTePHUAJIOB.

B muane pemnenust 3amad BOCIHMTAHUS, Pa3BUTHS W COIMANU3ANNN  OOYYArOIIMXCS
MPUHATBIE TPOTPAMMON IO XUMHHU TOAXOABI K OMPEACNICHUIO COJEPKaHHUS W TIOCTPOCHUS
npeaMera IpeaycMaTpuBaloT (HOPMHUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEUCTBUN, UMEIOIINX
0a30BO€ 3HAUCHHE JIJIs1 PA3IMYHBIX BUIOB JICSITEIILHOCTH: PEIICHUs MpoOJieM, TTOUCKa, aHAlIu3a U
00paboTKku HWH(pOpPMAIMK, HEOOXOMUMBIX Il TNPUOOPETEHUS OMbITa MPAKTUYECKOW U
HCCIEI0BATEILCKON IEATEIbHOCTH, 3aHMMAIOIIEN BaXKHOE MECTO B IMIO3HAHUN XHMUH.

B nmpakTtuke npenoiaBaHusi XUMHH KaK Ha YpOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero ooOmero o0pa3oBaHWsA, TP  ONPEACICHUH  COJEpKaTeIbHON
XapaKTEPUCTUKUA LEeJeH H3y4YeHHs] TMpeaMeTa HalpaBiICHHUEM IMEPBOCTENEHHON 3HAYMMOCTH
TPAgUIIMOHHO Tpu3HAETCA (QopMUpOBAaHHME OCHOB XHMHUYECKOW HAyKHM Kak 00J1acTu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KakK OJIHOTO W3
KOMIIOHEHTOB MHPOBOM KyJdbTypbl. C METOAMYECKOM TOYKH 3pEHUS TaKOM MOIXod K
OMPEJICTCHUIO LIeJIeH N3YUEHUS ITPEIMETA SBIISICTCS BIIOJIHE ONPaBJaHHBIM.

CoriacHO NTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJSIMU WM3y4YEHUs TpeaMeTa «XHUMHUs» Ha
6azoBoM ypoBHe (10 —11 xu1.) sBASIOTCS:



e (dopmupoBaHuE cHCTEMbl XUMHYECKHX 3HAaHUU Kak BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
(GyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUM XHMMH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MMOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN MX Pa3BUTHUS U CTAHOBJICHUS;

e (opMHUpOBaHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX TO3HAHUS BEIECTB U
XUMHAYECKHX PEAKIMNA, HEOOXOAUMBIX Ul MPHOOPETCHUsT YMEHUN OPUEHTHPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX SIBIICHU, UMEIOIIUX MECTO B IPUPOJIE, B PAKTUYECKOM U
IMOBCEAHEBHOM JKU3HU;

® Dpa3BUTHE YMEHUH U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJCHHUEM U
OOBSICHEHHEM XUMHYECKOTO JKCIEPUMEHTa, COOJIOJCHUEM TNpaBWI 0e30MacHOro
oOpallleHus C BEIeCTBaMHU.

Hapsny ¢ »tuM, copepkaresbHasi XapakTepUCTHUKa Lesiel U 3a/1ad U3Y4YeHUs IpeaMera B
porpamMMe 1Mo XMMHHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMH IMPUOPUTETAMH
B cuUcTeMe cpenHero ooumiero oOpazoBanus. CerojiHss B NpenoJaBaHUU XUMHUU B OoJbLIeH
CTENEHU OTAAETCS NPEANOYTEHHE IPAKTUUYECKOW KOMIIOHEHTE COJEp)KaHUsl OO0ydyeHus,
OPUEHTUPOBAHHOM Ha MOATOTOBKY BBIIYCKHHUKAa 0O0I1€00pa30BaTeNbHON  OpraHu3alui,
BIIQJICIOIIETO HE HAOOpOM 3HAHWMU, a (YYHKIIMOHATHLHOW I'PaMOTHOCTBIO, TO €CTh CIIOcO0aMu |
YMEHUSMH aKTUBHOT'O MOJIyYE€HUS 3HAHUHA W IMPUMEHEHUS UX B PEabHOM >KHU3HU I PELICHUs
MIPaKTUYECKUX 3aj1au.

B cBA3M Cc 3TUM IpU U3yYeHMM I@peaMeTra «XUMHs» JOMHHUpPYIOLIEe 3HayeHHe
MpUOOPETAIOT TAKKME LU U 3a/1a4H, KaK:

ananTanus  oOyyaroluMxcss K  YCJIOBHAM JMHAMHUYHO  pa3BUBAIOIIETOCS  MHpa,
(GhopMHUpOBaHHE WHTEIJIEKTYAIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K caMOOOpa30BaHMIO,
COTPY/HUYECTBY, CAMOCTOSTEIbHOMY MpPHUHATUIO TPaMOTHBIX pEUIEHHH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX TIPUMEHEHHUEM;

¢dopmHupoBaHHE Yy OO0YyYarOIMXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE JJISl Pa3JIMYHBIX BHUJIOB JI€ATEIbHOCTH: PELICHUs MPOoOseM,
MIOUCKA, aHalu3a U 00paboTKM HUHPOpPMALMHU, HEOOXOIUMBIX M MPUOOPETEHUs OIbITA
NeSITeIbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHUU XUMHH, a TAKXKE JJIS OLEHKH C
MO3UIMN HKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLIECCOB
Ha OPraHM3M YeJIOBEKa U IPUPOJIHYIO CPENy;

pa3BUTHE MO3HABATEJIbHBIX WHTEPECOB, MHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaroluxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA IO XUMHUH B
COOTBETCTBHUH C )KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIIOHHBIE
TEXHOJIOTUH JJIsl TOMCKA U aHaliu3a yueOHOW M Hay4YHO-TIOMYJIIPHOW HH(OPMALIUY XUMUYECKOTO
COJIEp/KaHUS;

(dbopMHpOBaHNE U pa3BUTHE Y OOYUYAIOLIUXCS ACCOLUATUBHOTO U JIOTHYECKOTO MBIIUIECHUS,
HaOII0AAaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U NPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y oOOydaromuxcs YOeKIEHHOCTM B T'yMaHUCTUYECKOH HAampaBIEHHOCTH
XUMHHM, €€ BaXHOM pOJIM B  pelIeHUd TJI00albHBIX  MPOOJEeM  palMoOHaIbHOIO
IIPUPOJONOIB30BaHNUs, IOMOJIHEHNUS SHEPreTUYECKMX PECYPCOB M COXPAaHEHUs MPUPOJHOIO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpeXHOr0 OTHOIIEHHS K NPUPOJIE U CBOEMY
3JI0POBBIO, a TAK)Ke MPUOOPETEHUS OIBITA MCIIONb30BAHUS MONYUYCHHBIX 3HAHUHN TSl IPUHSATHS
I'PaMOTHBIX PEIIEHUH B CUTYalMsIX, CBSI3aHHBIX C XUMUUYECKHUMH SIBJICHUSMHU.

B yue6GHOM 1u1ane cpeaHero obOmero oopasoBaHus npeaMeT «XuMus» 0a30BOTO YpOBHS
BXOJUT B COCTaB MpeIMeTHOM 00s1acTi «EcTecTBEHHO-Hay4YHbIE IPEIMETBI.



OO1mee yncio 4acoB, OTBEAEHHBIX IS U3YyUEHUST XUMUU, HA 0a30BOM ypOBHE CPETHETO
obmero obpaszoBanus, cocrapisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hepenmwo), B 11
Kiacce — 34 gaca (1 gac B Hezielio).



COJAEP/)KAHUE OBYYEHUA
10 KJIIACC
OPI'AHNYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4YeCKOl XUMHH

IIpenMer opraHvueckoi XMMHH: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAUYCHUE B INOJIYYCHUU
HOBBIX BEIIECTB U MaTepuanoB. Teopus cTpOeHUsl opraHuueckux coequHenuii A. M. byrneposa,
e€ OCHOBHbIE MNONOXKeHUsA. CTpyKTypHble (DOpMyJbl OpPraHHYECKHUX BellecTB. [omosorus,
n3oMepust. XMMHUYECKasi CBSI3b B OPraHUYECKUX COCUHEHUSIX — OJUHAPHBIE U KPAaTHBIE CBS3H.

IIpencraBnenne o  kiaccudukauum  opraHudeckux  BemiectB.  HomeHnknarypa
OpPraHMYECKUX COEIMHEHUI (cucTeMaTudeckas) M TpPUBHMAJIbHBIE HAa3BaHUS Ba)KHEHIINMX
IIPEICTaBUTENEH KJIACCOB OPraHNYECKUX BEILECTB.

DKCliepUMEHTAJIbHbIE METOJIbl M3YYEHHs BELIECTB U MX MpPEBpAlllEHU: O3HAKOMJIEHUE C
o0pa3liaMu OpraHMYEeCKMX BEIECTB W MaTepuajaMyd Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BELECTB, HaOJIOJIEHHE M ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB IO
IIPEBPAILEHHIO OPraHMYECKUX BEIECTB IPU HarpeBaHUHM (IUIaBJI€HUE, 0OYIIIMBAHUE U TOPEHNUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKHH psiA. MeTraH M 3TaH — mpocTeniune
MIPEICTaBUTENN AJKAHOB: (PU3MUECKME U XUMHYECKHE CBONCTBA (peaklUMM 3aMelleHus u
TOpEHUs), HaX0XKJICHUE B IIPUPOJIE, TOTyUYeHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUI psZl. DTHIIEH U NPOMHIIEH — MPOCTEHIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHMEe M XHMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIMMEPHU3allin), IOJIy4€HNEe U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u MeTunOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [lonydeHre CHHTETHYECKOro KayuyKa U PE3UHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTMYECKUH psia. AleTuieH —
MPOCTEHIINNA MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHHUE, (PU3NUYECKHUE U XUMUYECKUE CBOMCTBA
(peaxiuu ruipupoOBaHusl, raIOTeHUPOBAHNUS, TUAPATALINY, TOPEHHUS ), TOJTy4dE€HUE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MYECKHE W XUMHUYECKHE CBOWCTBA (peakiuu
raJJOTeHUPOBAHUS U HUTPOBAHUS), IMOJydeHHE U TMpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuyeckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHupPo8anus U HUmMpOoGaHus), noayierHue u
npumenerue. TOKCHYHOCTH apeHOB. ['eHeTHMyeckas CBA3b MEXAY  YIVIEBOAOPOJAMH,
MPUHAIJICKAITIMH K Pa3IUYHbIM KJ1accaM.

[TpupoHble UCTOYHUKH YTI€BOAOPOJOB. [IpupoaHblii ra3 ¥ MONMyTHbIE HEPTSIHBIE ra3bl.
Hedpts u e€ mnpoucxoxnaenue. CnocoObl mnepepabOTKH HEPTH: TEPeroHka, KpPEeKUHT
(TepMuyecKHii, KaTamuTHYeCKHi), mupoau3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOLyKThI €ro nepepaboTKy.

OKCIepUMEHTANIBHBIE METOJIbI M3YYE€HHs BELIECTB U MX NPEBpAIlEHUI: O3HAKOMIIEHUE C
oOpa3uamu MmjiacTMacc, KayuykoB U pe3uHbl, Kojutekuu «HedTe» u «Yroabp», MoiearpoBaHue
MOJIEKYJT YTJIEBOJIOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEIEHHE INPAKTHUYECKOW pabOTHI:
MTOJIyYEHHUE TWICHA U N3YYEHHUE €TI0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluuciienuss 1mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00béMa, KOJIMYeCcTBa
MCXOJHOTO BEIECTBA HWJIM TMPOJYKTAa PEaKIMHM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJTHOT'O U3 MCXOJHBIX BEUIECTB WM IPOAYKTOB PEAKIIUN).

Kucnopoacoaepxanme oprannyeckne coeiNHEHUs!

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHON M 3TaHON: CTpPOEHHE, (U3NYECKHE H

XMMHUYECKHE CBOMCTBA (pEaKUUU C AKTUBHBIMHU METaJlJIaMH, T'aJOr€HOBOJOpPOJAaMHU, FOPEHHE),




npuMeHeHrne. BoopoaHbie CBA3M MEXAy MOJIEKyJaMH CIUPTOB. JleficTBIEe MeTaHOIa U 3TaHOJa
Ha OpPraHU3M YeJIOBeKa.

MHoOroaTOMHBIE CHHUPTHL. OTHICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3HUYECKUE U
XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KaUeCTBEHHAs! peakius Ha
MHOT'0aTOMHbIE cnupThl). JleiicTBue Ha opranu3Mm uesjoBeka. [IpuMeHeHHwe TiulEpUHA U
STHJICHTJIUKOJIS.

@deHoM: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe M XUMHUECKHE CBOMCTBA. TOKCHUYHOCTH
(denona. [Ipumenenne geHoa.

Anpnerunsl U KemoHwvl. DOpMaNbAETHI, alUeTAIBICTHUA: CTPOCHHE, (QHU3HUECKUE U
XMMHUYECKHE CBOMCTBA (peaklUMHM OKHCIEHUS U BOCCTAHOBJICHMS, KAau€CTBEHHBIE PEaKIIUH),
II0JIyYE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE Tpe/ebHbIE KapOOHOBBIE KUCIOTH. MypaBbuHAsl U YKCYCHasl KHCIIOTHI:
cTpoeHue, (pu3muecKrue 1 XUMHYECKHE CBOICTBA (CBOMCTBA, OOIIHE /I KJlacca KHCIIOT, PEaKIus
sTepudukanyu), moiyueHue U mnpuMmeHeHue. CTeapuHOBasi M OJEHHOBAas KHUCIOTHI Kak
MIPEICTaBUTENN BBICIIMX KapOOHOBBIX KHUCIOT. MbUIa Kak COJM BBICIIMX KapOOHOBBIX KHUCIIOT,
WX MOIOIIEee JICHCTBUE.

Crnoxable dQHUPHI KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXHBIX 3(UPOB.
Kupsl. 'maponus xxupos. [Ipumenenue xxupoB. buonorudeckas poib KUPOB.

VYrneBoabl: cocTaB, KilacCU(pUKaLUs yIIIeBOJ0B (MOHO-, U- U Ioyincaxapuibl). [ nroko3a —
MPOCTEHIINIT MOHOCaXapu: OCOOCHHOCTH CTPOEHUS MOJEKYIbI, (pU3NUYeCKHe W XMMHYECKUE
cBoiicTBa (B3aumojeiictBue ¢ ruapoxkcunom wmeau(ll), oxucieHne aMMHUayHBIM PacTBOPOM
okcuga cepebpa(l), BoccTaHOBICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXJICHHUE B MPHUPOJIE,
npuMeHeHue, onosornueckas poib. Dorocunres. OpykTO3a Kak H30MEP TITFOKO3BI.

Kpaxman u nemnonosa kak npupojaHbie nonuMmepbl. CTpoeHue Kpaxmalia U HEeJTH0I03BbL.
duznyeckue 1 XMMHUYECKHUE CBOICTBa Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHs C HO/I0M).

OKclepUMEHTaIbHbIE METO/bl M3Y4YEHHs BEIIECTB M HMX MpPEBpalleHUil: NpoBelIeHHE,
HaOJIl0/IeHNe M OINHCaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHWE CIHPTOB, KAYECTBEHHbBIE
peaKkMM OJHOATOMHBIX CIUPTOB (OKucieHue sTaHona okcujaoMm Meau(ll)), mMHOroaromMHbIX
cnupToB (B3aumojeiicTBue rauiiepuHa c¢ ruapokcuaom menu(ll)), ampaerumoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuga cepeOpa(l) m rugpoxcunom wmenu(Il), B3aumoneiictBue
KpaxMaja C HWOJOM), MPOBEJACHUE IPAKTUUECKOW pabOoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuérnebie 3anaun.

Bbruuciienuss 1mo ypaBHEHUIO XUMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIIeCTBAa MJIM NPOAYKTAa pEaKlIMU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O U3 UCXOJHBIX BEUIECTB WM MPOJYKTOB PEAKIINN).

A3oTcoieprkalie opraHn4eckie CoeIMHEHusI.

AMUHOKHCIIOTBI Kak aM{QoOTepHble OpraHuyeckue coeavHeHus. dPusnyeckue u
XUMHUYECKHE CBOMICTBAa aMUHOKHUCIOT (Ha mpuMepe IiMiMHA). buonormdeckoe 3HaueHue
aMMHOKUCIOT. [lenTupl.

Benku kak mpupoIHBIE BHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpUYHAS U
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBAa O€JIKOB: THAPONU3, JEHATypalus,
KaueCTBEHHbIE PEAKI[NHN Ha OENIKH.

DKcIepUMEeHTaIbHBIE METOABl M3YYEHHUS BEIIECTB M MX IpeBpallleHuil: HaOnrofeHue u
ONHCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalusi OEIKOB NpU HArpeBaHUU, IIBETHbHIE
peakuu OeNKoB.

BbicokomosiekysipHble coeJUHEeHU

OCHOBHbBIC TIOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COCIWHEHHMN: MOHOMEp, IMOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJMMEpHU3AINK, CpeAHssl MoJyieKyispHas Macca. OCHOBHbIE
METO/BI CHHTE3a BBICOKOMOJICKYJISIPHBIX COSAMHEHUH — MONMMEpU3aLus U TOJTUKOHICHC AL



DKcIepUMEHTaIbHBIE METO/bl M3YUYEHHUsSI BEIIECTB M WX MPEBPALCHUNA: O3HAKOMIIEHHUE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

MexnpeaMeTHbIE CBS3U.

Peanuzanust MexnpeaMeTHbIX CBA3EH NMPU M3YYEHUHM OpraHudeckord xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOLIMX eCTEeCTBEHHO-HAYYHBIX IMOHSATHHA, TaKk W
MOHATHM, SBISIOIIUXCS CUCTEMHBIMU JJIs1 OTJIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOme ecTecTBEHHO-HAYYHbBIC TOHSTHS: SIBICHHE, HAY4YHBIH (aKT, TUIOTe3a, 3aKOH,
TEeOpus, aHajau3, CHUHTE3, KiIaccupuKaluus, TM[EePUOJUYHOCTh, HAOIIOJECHUE, HW3MEpPEeHHE,
SKCIIEPUMEHT, MOJICTIMPOBAHUE.

®duszuka: MaTepusi, SJHEpPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTHUECKUN YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEpPEHUSI.

Buonorusi: kinerka, opranusM, Ouocdepa, oOMeH BemeCTB B OpraHu3Me, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKHU, YIIIeBOIbL, JKUPHI, (DEPMEHTBHI).

I'eorpacdus: MuHepasbl, FOpHbIE IOPO/IbL, IT0JIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHosorys: MUIIEBBIE TPOIYKTHI, OCHOBHI PAllMOHATIHHOTO MUTAHUS, MOIOILIIUE CPEJICTBA,
JIEKApCTBEHHBIE H KOCMETHYECKHE MPETapaThbl, MaTepHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI XMMUU

XUMHYECKUH dJeMeHT. AToM. Sapo aroma, HW30TONBL. DJIEKTPOHHAs 000JIOYKA.
DHepreTHUeCKUe YPOBHHU, MOJYPOBHH. ATOMHbBIC OpOHTany, s-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacnpesiesieHus: 3JIEKTPOHOB M0 OpOUTAIsIM B aTOMax 3JEMEHTOB MEPBbIX YETHIPEX MEPHUOOB.
DNeKTpOHHast KOH(UTYpalus aTOMOB.

[lepnonnueckuit 3akoH u Ilepmoandeckas cucrtemMa XUMUYECKHX 3yeMeHToB [[. .
MenpeneeBa. CBsA3b NEPUOAMYECKOTO 3akoHa M [lepmonmyeckoil cHCTEMBI XUMHYECKHX
anemenToB JI. V1. MeHnzeneeBa ¢ COBPEMEHHOIN TEOpHEN CTPOEHMsI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHMsI CBOMCTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX U CJIOKHBIX BEIIECTB
0 TpyIIaM U rnepuojam. 3HaueHHe NePUOANUECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHMYecKass CBs3b. Buabl XMMUYecKOll CBs3u (KOBaJCeHTHAs
HEeMnoJIsipHasi U TOJSpHAs, MOHHas, MeTajuinyeckas). MexaHu3smbl oOpa3oBaHMsI KOBaJEHTHOMN
XUMUYECKON CBA3M (OOMEHHBIM M JTOHOPHO-aKLIENTOpHbIH). Bogopoanas cBsi3b. BaneHTHOCTD.
DIIEKTPOOTPULIATENBHOCTh. CTeneHb OKucaeHus. IOHbI: KaTUOHBI U aHHOHBI.

BemectBa MOJEKYISIPHOIO M HEMOJEKYJISPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BelIeCTBA. THUNBl KPUCTALIMYECKHX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIIA
KPUCTAIUIMYECKOM PEIIETKH.

[TonsTHe 0 aucnepcHbIX cucTeMax. MICTUHHBIE M KOJUTOMAHBIE pacTBOphl. MaccoBas 107
BEILECTBA B pacTBOpE.

Knaccudpukanus HeopraHmdeckux coeauHeHud. HomeHkmatypa HeopraHM4ecKHX
BELIECTB. ['eHeTHYeckas CBsA3b HEOPraHMYECKUX BEUIECTB, NPUHALIEKAIIUX K Pa3IndHbIM
KJIacCaM.

Xumuueckass peakuusa. Knaccudukanus XMMHYECKMX pPEaKkUUid B HEOPraHUYECKOW W
OpPraHUYECKOM XUMUU. 3aKOH COXPAaHEHHS MACCHI BEIECTB, 3aKOH COXPAaHEHMS W ITPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pasiuyHbIX (akTopoB. OOpaTuMble peakLuu.
Xumuueckoe paBHoBecue. DakTOpbl, BIHAIOIIAE HA COCTOSIHUE XUMHYECKOI'O PaBHOBECHS.
[Tpunmun Jle [latense.



Onexkrponutnyeckas auccoruanus. CunbHble u ciaabble 31eKTponuThl. Cpema BOIHBIX
pacTBOPOB BEIIECTB: KUCIAsA, HEUTpaJIbHasl, IIETOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl U3YUEHHUs BEIIECTB U UX IPEBPALICHUN: JEMOHCTPALIMS
tabmun «[lepuonnueckas cucrema xummueckux snemeHToB JI. VM. MeHneneeBa», m3ydeHue
MoOJIeNiell KPUCTAIUIMYECKUX peIIETOK, HaOMI0JeHHe U ONHMCAaHWE JEMOHCTPAlMOHHBIX U
mabOpaTOPHBIX OIBITOB (Pa3okKEeHHE NEPOKCHAA BOJIOPOAA B MPHCYTCTBUH KaTaam3aTopa,
ONpEeJIEJICHUE CPebl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
HMOHHOTO OOMEHa), MpOBeIEHHE MPAKTHYECKOW paboThl «BiusHue pa3anyHbIX (PAKTOpOB Ha
CKOPOCTh XUMUYECKON PEAKLIUN.

Pacuérnpie 3amaymn.

Pacuérel no ypaBHEHUAM XMMHUUYECKUX PEAKIIM, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TOHSATHS «MACCOBAs JIOJIS BEIIECTBAY.

Heopranuueckasi xumms

Hemeramnsl. Ilonoxxenne HemerauioB B llepuogmyeckoil cucreMe XUMHUYECKHX
anementoB J[. U. MenneneeBa U 0COOEHHOCTH CTpoeHHsI atromMoB. Dusznueckue CBOHCTBA
HEMETAJUIOB. AJUIOTPOMHS HEMETAUIOB (Ha IPUMEpPE KUCIopoaa, cephl, hochopa u yriiepoaa).

XUMUYEeCKHE CBOMCTBAa BaKHEHIIMX HEMETaUIOB (TaJOreHOB, cephl, a3ota, docdopa,
yIJIepoJia U KPEMHUS) U UX COCAMHEHUH (OKCUIO0B, KUCIOPOACOIEPKAIIUX KUCIOT, BOAOPOIHBIX
COCIMHCHHM ).

[IpuMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meramnsl. [lonoxenune meraioB B Ilepuoguyeckoi cuctemMe XUMHUECKUX 31€MEHTOB /.
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS IJIEKTPOHHBIX 000JIOYEK aTOMOB MeTasuioB. OOmue
¢busnueckue cBoiicTBa MeTayyioB. CIUTaBbl METANIOB. DJIEKTPOXUMHUYECKUN psI HATPSDKEHUH
METAJLIOB.

XUMUYECKHE CBOMCTBA BaXHEMIIUX METAJIOB (HATPHM, Kaliuii, KaJblUi, MarHui,
ATIOMUHUM, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHECHUM.

O6mue cnocoObl monydeHus: MeTauioB. [IpruMeHeHrne MeTamioB B ObITY U TEXHHKE.

OKCIEPUMEHTAIBHBIE METOJBl HW3y4YeHHUs BEHIECTB MU WX TNPEBPAIICHUN: HU3YUCHHE
KoJulekiuu «MeTalipl U CIUIaBbl», OOpa3l0B HEMETANIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3a1a4, HaONIOJICHWE W  ONMUCAHHUE JIEMOHCTPAIMOHHBIX W  JTAOOPATOPHBIX  OMBITOB
(B3auMoielicTBUE THUIAPOKCHUIA aTIOMUHHUS C PAacTBOpPaMH KHCIOT U IIEN0Yel, KadyeCTBEHHbIE
peakiuy Ha KaTHOHBI METAJIJIOB).

Pacuérnsie 3amaun.

Pacuérel mMaccel BemecTBa WM 00bEMa Ta3oB MO W3BECTHOMY KOJHUYECTBY BEIIECTBA,
Macce WM 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, pacdéThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) IPOIYKTOB PEAKIIUH, €CITH OJTHO U3 BEIIECTB UMEET MPHUMECH.

XuMHuSA U )KU3Hb

Ponp xuMun B 0Oecie4eHNH SKOJIOTHYECKOM, SJHEPTETUUECKON U MUIIEBON 0€301MacHOCTH,
pa3BuUTUM MeAUIUHBL. [loHSATHE O HaydyHBIX METOJaX IIO3HAHUS BEHIECTB M XUMHUYECKUX
peaKuuid.

[IpencraBnennst 00 O0OmMMX HAyyHBIX NPUHIHUIAX [POMBIILIEHHOTO TONyYeHUs
BOKHEHUIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MAaTEpPHANOB: BaXHEHIINE CTPOUTENbHBIE MaTepHUabl,
KOHCTPYKLIMOHHBIE MaTEpHaJIbl, KPacKH, CTEKJIO, KEepaMHKa, MaTepHalIbl JJI1 SJIEKTPOHUKH,
HaHOMAaTepHAaJIbl, OpPraHUYECKHE U MUHEPATbHBIC yI0OpEHUSI.

XHUMHSL U 3JI0pOBbE YEJIOBEKA: IMpPaBHJIa HMCHOJIb30BAaHUS JIEKAPCTBEHHBIX IPENaparos,
MpaBmIa 0E30MaCHOTO UCIIOIH30BAHUS MPENapaToB OBITOBOM XUMHUHU B TTIOBCETHEBHOM JKHU3HH.

MexnpeaMeTHBIE CBSI3H.

Peanuzanust MeXIpeAMETHBIX CBA3€H MpU U3ydyeHUH OOIIel M HEOPraHUYEeCKON XMMHUU B
11 xnacce ocyuiecTBisSeTCsS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSITHH,



TaK U MOHATUM, SABJISIFOIIUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LHKJIA.

OOmue ecTecTBEeHHO-HAYYHbIE TOHSTHS: HAYYHBIH (akT, THUIIOTEe3a, 3aKOH, TEOpPHS,
aHaiuW3,  CHUHTE3,  Kilaccudukanus,  MEePUOJAUYHOCTh,  HAOMIOJEHHWE,  DKCIICPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHHE.

dusmka: Marepus, dHEPrUs, Macca, aToM, JICKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTHUYECKUN YpOBEHb, BEIIECTBO, TENIO, O0BEM, arperaTHoOe
COCTOSIHHME BEIIECTBA, PU3MUCCKUE BETMYMHBI U €AMHUIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kimetka, opraHm3M, JKocHcTeMa, Omocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIICCTB B OpraHU3ME.

I'eorpadus: MuHEpabl, TOPHBIC TIOPOIBI, MTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

Texuonorus: XUMHYECKast MIPOMBIIIIICHHOCTb, MeTaJLTypTHsl, MIPOU3BOCTBO
CTPOUTETBHBIX MaTepHuaoB, CeITbCKOXO03IMCTBEHHOE MIPOU3BOICTBO, MHIIEeBast
MIPOMBIIIICHHOCTh, (papMareBTHYECKAss IPOMBIIIJIEHHOCTh, TMPOU3BOJCTBO KOCMETHYECKUX
MpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHUAJIOB, 3JEKTPOHHAS MPOMBIIUICHHOCTD,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycraHaBiuBaeT TPeOOBAHHUS K pE3ylbTaTaM OCBOCHHUS OO0yYarOIIMMHCS
porpamMM CpeaHero oOImero o0pa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
Hayuno-meronnueckoii OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
IpOrpamMM CpeHero o0Iero 00pa3oBaHus SIBISETCS CUCTEMHO-AESITEIbHOCTHBIN MTOAXO/.

B cooTBeTcTBMM C CHUCTEMHO-IEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS IpeaMeTa «XUMHUS» Ha YpOBHE CpEIHEro oomero oOpa3oBaHHA
BBIJICJICHBI CIIEIYIOIINE COCTABISAIOIINE:

OCO3HaHUE OO0YyYaIOIUMHCS POCCUUCKONW TPaKTAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIPEIEIICHUIO;

HaJIMuMe MOTUBALIUU K O0YYEHHIO;

[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIFOUEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINN 0a30BOM HAYKH XHMUH;

TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS B CBOCH AESITEIHLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMHU, IPUCYLIUMHU LIEJIOCTHON CHUCTEME XUMHYECKOIO
o0pa3zoBaHUs;

HaJMuue TPABOCO3HAHUS 3KOJOTMYECKOW KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIEC IJIAHBI.

JIM4HOCTHBIE pE3YyNbTAThl OCBOEHUS MpeaMera «XHUMHS» JOCTUTAIOTCS B EIUHCTBE
yu4eOHOW Y BOCHUTATENBHOW JIEATENHHOCTH B COOTBETCTBHM C TYMaHUCTHYECKHUMHU,
COLIMOKYJIBTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH U UJeallaMd POCCUHCKOTO
Tpa)XIaHCKOTO O0O0IlecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIPaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOUIMMH IpOLIECCaM CaMOIO3HAaHMsI, CAMOPa3BUTUSL U HPABCTBEHHOI'O CTAHOBJICHMSI
JUYHOCTH 00YYarOIIUXCSI.

JIM4HOCTHBIE PEe3yNbTaThl OCBOEHUS INpeAMeTa «XHUMHUS» OTpaxaroT cHOopMHUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TMPAKTHUUECKOH MAESATeNbHOCTH OO0y4aroluxcs M0 peamu3alud
MIPUHSATHIX B 00IIECTBE IIEHHOCTEH, B TOM UUCIIE B YaCTHU:

1) rpamIaHCKOTO BOCIUTAHMS

OCO3HaHHUs 00yYaroIMMHKCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBONOPSIIKY;

MPEACTABICHUSI O COIMAIBHBIX HOPMax W TpaBUJaX MEXKIWYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESATEIbHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelieHnr yueOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTYMEHTHI IPYTUX
MIPH aHAJTN3e PAa3INYHBIX BUIOB yUeOHON AESITETbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAUI0 OTE€YECTBEHHOM
XUMUU;

YBOKEHUS K MPOIIECCYy TBOPUECTBA B OO0JIACTH TEOPUH M MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHMSI TOTO, YTO JTOCTHXKEHUS HAYKH €CThb Pe3yJbTaT JAJUTENbHBIX HaOIIOJCHUH,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpECa M I[I03HABATEIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAIIN3E
MH(OPMAIIUY O TEPEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XHMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMS;



CIIOCOOHOCTH OIICHMBATh CHUTYalliW, CBS3aHHBIE C XUMUYECKUMH SBJICHUSMHU, U
MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE IIOBEJEHUE U IOCTYIIKM CBOMX TOBapUIIEH C MO3UIMI
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX NOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MOHMMaHMs LEHHOCTeH 310poBOro M Oe3omacHOro oOpas3a JKU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37]0POBbIO;

COONIOICHHS TIPaBWJI OE30MACHOTO OOpAIEHUs] ¢ BEUIECTBAMH B OBITY, IMOBCEIHEBHOU
YKU3HU U B TPYIOBOM JE€ATEIbHOCTH;

MOHMMAHMS UEHHOCTH NPaBWI WHAMBUIYAIBHOTO U KOJUIGKTUBHOTO O€3011aCHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAOIINX 3J0POBbIO U )KU3HU JIOCH;

OCO3HaHHUS MOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUS alIKOTroJid,
HApPKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JESTEIIbHOCTH,
OOIIIECTBEHHO TTOJIE3HOM, TBOPUECKOH U APYTHX BUAAX JEATCIHHOCTH,

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTHE€ B PEUICHUWU MPAKTUYECKUX 3a/ady COLHUAIbHOMI
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdeccHil pa3NIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXE€HUS K TPYLY, JIIOASIM TpyAa U pe3yjbTaTaM TPYJOBOU 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBbIOOpY WHIUBUAYaIbHOW TpPAEeKTOpPUM OOpa3oBaHMs,
Oyayiel npodeccun U pean3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTMUYECKHU 11€JIECO00Pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHMUS
JKM3HHU Ha 3emie;

MMOHUMAaHHUS I100aJIbHOTO XapaKTepa dKOJOTHYECKUX MpoOsieM, BIUSHHS 3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUAIBHOMN CPEIbL;

OCO3HaHHUS HEOOXOIMMOCTH HMCIIOIb30BaHMS JOCTUKEHUN XUMHHM Uil PELIEHUs] BOIIPOCOB
palMOHAaIBHOIO IPUPOIOIOIB30BaHUS;

aKTUBHOTO HEINPHATHS JEHCTBHUM, MPUHOCSIIMX Bpel OKpYXarolled HMpUpOIHOM cpene,
YMEHUSI MPOTHO3MPOBATh HEOJIAroNpHsTHBIE SKOJIOTHYECKHUE MOCIEACTBHS IMpeIpUHUMAeMbIX
JEUCTBHAN U NMPEAOTBPAILATh UX;

HaJU4usl PA3BUTOTO SKOJOTUYECKOTO MBIIUICHHS, 3KOJOTMYECKOM KYJbTYpbl, OIbITa
NEeSTeIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS HMH B
MO3HABATEIHHON, KOMMYHHUKATHBHON U COLIMATBHON MPAKTHKE, CHIOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOATH UIECOJIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOU MPAKTUKY;

MOHUMAaHUs CHEU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
paMoHaATBFHOTO HAYYHOT'O MBIIIJICHHUS, CO3JaHUU LIEIIOCTHOTO MPEJCTABICHUS 00 OKpYy’KaroIieM
MHpE KaK O €IWHCTBE IMPHUPOJBI M YEJIOBEKA, B IMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHn: mpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO0OM 3HAYUMOCTH XUMHUHM JJIi COBPEMEHHON LWBUIM3ALUU: B €€
TYMaHHCTHYECKON HANpaBIE€HHOCTH M BaXXHOW pPOJIM B CO3/aHUM HOBOW 0aszbl MaTepHUalIbHOM
KYJIbTYpPbl, PELICHUH TI100aTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
JHEPreTHYECKON, THUIICBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,



o0ecreYeHnn YCIOBHM YCIEIIHOTO TPYya U SKOJIOTUYECKH KOM(OPTHON JKU3HU KaXKIOTr0 WiIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: IIOHMMAaHMsI CYIIHOCTM METOJOB I10O3HAHUA,
UCIOJIb3yEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJyYaeMble 3HAHUS AJIS
aHamM3a U OOBSCHEHHUS SIBICHHI OKPYXAIOIIEro MUpa M HPOHCXOAIMX B HEM W3MEHEHHH,
YMEHUs AenaTh 000CHOBAaHHbBIE 3aKIFOUEHHUS Ha OCHOBE HAayUHbIX (DAKTOB M MMEIOLIUXCS IaHHBIX
C LIEJIBIO [TOJIYYEHHUS JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaAMOCTOSITEIBHO UCIOIb30BATh XMMUYECKHUE 3HAHUS IS PELIeHUs TpodiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYaLMSIX;

MHTEpEca K MO3HAHUIO U MCCIIEN0BATENbCKON EATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMM 10 XMMHMH B COOTBETCTBUM C JKU3HECHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOEHHOCTSAM Tpyda B pa3iuyHbIX chepax npodeccrnoHaIbHON
NESITEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe pe3yNbTaThl OCBOCHHUS YUEOHOro IpenMera «XUMHs» Ha YpPOBHE
CpeaHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUISI ()OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXAUCIUILTHHAPHBIC
(MexnpeaMeTHbIE) 00LeHaYUHbIe TOHATHUS, OTPAXKAIOLIUE LIEJTOCTHOCTh HAyYHON KapTUHBI MUpa
U cnenu(uKy METOI0B IO3HAHUS, CIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sBJIEHUE, MpoLecc, CUCTeMa, HAayyHbId (akT, MPUHLUI, TUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHUE, HAONIOIEHNE, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJbHbIE  y4yeOHble  JIEHCTBHS (mo3HaBaTeIbHBIE, KOMMYHHKaTHBHBIE,
perynaTuBHble), oOecreunBaronie (GopMuUpoBaHHE (QPYHKIMOHAJIBHOW TI'PAaMOTHOCTH H
COLIMAJIbHOW KOMITETEHIIMN 00yJaroIuXcs;

CIIOCOOHOCTh ~ OOYy4arolUXCsl ~ MCIOJb30BaTb  OCBOCHHBIE  MEXIUCUUIUIMHAPHBIE,
MHUpPOBO33pPEHUYECKHE 3HAHHMS W YHHUBEpCaJlbHble y4yeOHble AEHCTBHS B IO3HABATENBbHOM U
COLIMAJIBHOM ITPAKTHKE.

MeramnpeaMeTHble pe3ysbTaThl OTPAKAlOT OBJIAJCHUE YHUBEPCAIbHBIMH Y4eOHBIMU
[103HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMH JIEHCTBUSMU.

OByageHne yHMBEPCAJIbHBIMH Y4¢OHBIMH II03HABATEIbHBIMH JCHCTBUSIMU:

1) 6a30Bble JIOrHYeCKHeE e CTBUS:

CaMOCTOSITENTbHO  (hOpMyNTUpOBaTh M aKTyaJM3UPOBaTh NpoOJIeMy, BCECTOPOHHE €&
paccMmaTpuBarth;

ONpEAEIATh LENU JEATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX JOCTH)KECHHS,
COOTHOCHUTB PE3YyJIbTaThl I€ATEILHOCTHU C MIOCTABICHHBIMU LIETSMU;

UCIIOJIb30BaTh TPU OCBOEHUM 3HAHWM NPHUEMBI JIOTUYECKOTO MBIIIIEHUS — BBIIEISTH
XapakTepHble TPU3HAKK TMOHATHMM W YCTaHABIMBATh UX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIME MOHATHUS JJIS1 OOBSICHEHHS OTJICJIbHBIX (PAKTOB U SIBIICHHIA;

BBIOMpATh OCHOBAHUS M KPUTEPUHU JUI KJIacCU(UKAIIMY BEIIECTB U XUMUYECKHUX PEaKIIHii;

yCTaHABJIMBaTh NPUUNHHO-CIIEICTBEHHBIE CBA3M MEKIY N3Y4a€MbIMU SIBICHUSMY;

CTPOUTH JIOTUYECKUE PpaACCYKICHHUS (MHIYKTHBHBIE, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHSI B pacCMaTpUBAEMbIX SBICHMSX, (HOPMYIHUPOBATH
BBIBOJIBI M 3aK/IFOYCHHS,

IIPUMEHSTH B NPOLIECCE MO3HAHUS, UCIOJIb3YEMBIE B XMMUM CUMBOJINYECKUE (3HAKOBBIC)
MO/IeJIN, TPE0OPa30BbIBATh MOJEIbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JJIEMEHTA,
XUMUYecKas QopMyna, YypaBHEHHE XUMHUECKOM peakIuu — TpU pPELHICHUH Y4eOHBIX
MIO3HABATENIbHBIX M NPAKTUYECKUX 3a7ad, IPUMEHATH HA3BaHHBIC MOJECIBHBIC NPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBIX BEIIECTB U XMMHUECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE TeHCTBUS:



BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILECTB U XUMUUECKUX PEaKLIUM;

¢dbopMynMpoBaTh L€ M 3aJaud  MCCIEIOBAaHUA, MCIIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENTbHO C(hOpMyITHUpPOBaHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
U1 GOPMHUPOBAHUS TUIIOTE3bI 110 POBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIa/IETh HABBIKAMHM CAMOCTOSITEJIbHOTO IUIAHWPOBAHUS M IPOBEIACHUS YYEHUYECKHX
HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IIPOIEcca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATh €r0 Pe3yNbTaT, (OPMYyIUPOBaTH OOOOIIEHUS ¥ BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBINH OTYET O MPOAETAHHOM
pabore;

IpUOOpEeTaTh ONbIT YYEHUUYECKOW MCCIEOBATEIbCKOM U MPOEKTHOM JEsTENbHOCTH,
MPOSIBJISATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB DELICHHUs
MIPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B IO3HAHUS.

3) padora ¢ undopmaunmeii:

OPUEHTUPOBATbCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMAaLUU (HAYyYHO-TIONYJIspHas
JuTepaTypa XUMHYECKOIO COJAEp:KaHMs, CIIpaBOYHble IocoOus, pecypcel HHTepHeTa),
aHAJIM3UpOBaTh MH(OPMAIMIO PA3IUYHBIX BUAOB U (OPM MpPEICTABICHMS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEIPOTUBOPEUUBOCTH;

(dbopMyIMpOBaTh 3alpoChl M NPUMEHATh DPA3JIUYHbIE METOABI NPU TOUCKE M OTOOpe
nHbOopMaKY, HEOOXOJMMOM IS BBITIOHEHHUS YI€OHBIX 33724 ONPENeIEHHOTO THIIA;

IpUOOpETaTh ONBIT MCIIOJIB30BaHUsI MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHMANIbHYIO (OpMY HpeicTaBieHus HHpopMaluu (CXeMBbl,
rpaduku, TuarpamMmbl, TaOJIUIbL, PUCYHKHU U IPYTHUE);

UCIOJb30BaTh HAayYYHBIH $3bIK B KadecTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
nH(popMalven: NPUMEHATh MEXIpeAMETHblE ((U3MUecKue U MaTeMaTH4ecKHe) 3HaKu U
CHUMBOJIBI, (pOopMyIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJCTBA HATJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJ1aBaTh BOMIPOCHI MO CYIIECTBY OOCYKJAa€MOW TEMBI B XO/€ JUAJIOTa /WM TUCKYCCHH,
BbICKa3blBaTh HJ€H, (OPMYIUPOBATh CBOU MPEJUIOKEHUS OTHOCHUTENBHO BBIOJHEHUS
MPEeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMENl PE3yabTaTOB IO3HABATEIBHOM AESITEIBHOCTHU, INOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM TPU  BBIIOJHEHUU XHMHUYECKOTO
HKCHEPUMEHTa, MPAKTUYECKOM paboThl MO HCCIEIOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peainzanuu y4eOHOTO MpoeKTa M (OPMYJIHPOBATh BBIBOJBI MO pe3ysibTaTaM IPOBEIEHHBIX
MCCIIeIOBAaHUM MyTEM COTTIaCOBAHMS ITO3UIIMIA B X0/1€ 00CYX/IeHUS 1 00MEHa MHEHUSIMH.

OBiajeHne YHMBePCAJIbHBIMHU Pery/siTUBHBIMU /1€fiCTBUAMM:

CaMOCTOSITENIbHO IIJIAHMPOBAaTh U OCYILECTBIATH CBOIO IIO3HABATEJIBHYIO JIEATEIBHOCTD,
onpezenss e€ HeNd W 3aJauyd, KOHTPOJIMPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
IpeJularaeéMblii alTOPUTM JIEHCTBUI HPU BBITOJHEHUH YYEOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIOCO0 UX PEIIeHUs C YUETOM MOJy4YeHHUs HOBBIX 3HAaHUHN O
BELIECTBAX U XMMHUECKUX PEAKLIUAX;

OCYILIECTBIISITh CAMOKOHTPOJb CBOEW JEATENIbHOCTM Ha OCHOBE CcaMoOaHallu3a U
CaMOOLICHKHU.

HNPEAMETHBIE PE3YJIBTATHI
10 KITIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:



chOPMUPOBAHHOCTh TMPEACTABICHUH O XWMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOM KapTUHBI MHpa, POJIM XHMHUU B TO3HAHUU SIBICHUNW NPUPOIBL, B (POPMHUPOBAHUU
MBIIUJICHUSI U KYJAbTYpPhl JHYHOCTH, €€ (DYHKIMOHAILHON TI'PaMOTHOCTH, HEOOXOIUMOM st
pelleHrs MNPaKTHYEeCKUX 3a7ad M OSKOJOTHYEeCKH OOOCHOBAHHOIO OTHOIICHHUS K CBOEMY
3J10pOBBIO U IPUPOJIHOM Ccpene;

BJIAJICHUE CHUCTEMOM XHMMHYECKMX 3HAHUW, KOTOpas BKJIKOYAECT: OCHOBOINOJArarouIue
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, SJIEKTPOHHAst 000JI0YKa aTOMa, MOJIEKYJIa, BAJIECHTHOCTD,
ANEKTPOOTPHUIATEILHOCTh, XHMHYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHast), MOJb, MOJSpHAs Macca, MOJIIPHBIH 00BEM, YIJIEpOOHBIA  CKEJeT,
(GyHKIMOHATbHAS TpyMNa, pajguKai, H30Mepus, W30Mepbl, TOMOJOTHYECKUNA psAl, TOMOJIOTH,
YIJI€BOJIOPO/IbI, KMCIOPO M a30TCOJEPIKAIIME COCIUHEHHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHHUS]); TEOPUU U 3aKOHBI (TEOPUs CTPOCHHUS OPraHUYEeCKUX
BeuiectB A. M. byrnepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $I3bIK XMMHH; MHPOBO33PEHUECKHE 3HAHHU, JIEKAIIWE B OCHOBE MOHMMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMUYECKHX SIBJICHUU, (PAKTOJIOTHICCKUE CBEJCHHS O CBOMCTBAX,
cocTaBe, OTyYeHUH 1 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKON JEATEIHLHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEePHbIC MPU3HAKH MOHSATHI, YCTaHABIUBATh
WX B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE MTOHSATHS IPU OMMCAaHUHU COCTaBa, CTPOCHUS U
MpEBpaIICHUI OPraHUYECKUX COCIUHEHUN;

c(hOPMUPOBAHHOCTh YMECHHM HCIOJIH30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM) (hOpPMYII OPraHMYECKUX BEIIECTB
Y YpaBHEHUM XMUMHYECKUX PEaKIUi, U3rOTaBIUBATh MOJCIM MOJIEKYJ OPTaHMYECKUX BEIIECTB
JUTSL WILTIOCTPALIMU UX XUMHUYECKOTO M POCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUHN YCTAHABIUBATH MPUHAJIC)KHOCTh U3YYEHHBIX OPTraHUYECKUX
BEIIECTB MO0 HX COCTaBy U CTPOCHHUIO K OMNpeAeNEHHOMY KIACCy/TpyIIe COeIUHEHUN
(YyrneBomopoJpl, KHCIOPOA M  a30TCOAEpXkalllie COENMHEHHUS, BBICOKOMOJIEKYJISIPHbIE
COeUMHEHMS), AaBaTh UM Ha3BaHusA To cuctemarnueckoil Homenkinatype (IUPAC), a Taxxe
MPUBOJUTh TPUBHAIIbHBIE HA3BaHUS OTIEIBHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIMHIICH,
alleTUJIeH, JSTHJICHTJIMKONb, TIOUIEpUH, (eHon, ¢dopManbIerui, aileTanbAerHa, MypaBbUHAs
KHMCIIOTa, YKCYCHasi KUCJIOTa, OJIEMHOBAsl KHUCIIOTAa, CTEAPUHOBAsI KHUCIOTA, TJIIOK03a, GPyKTO3a,
Kpaxmall, [eJUTI0I03a, TTUIIH);

c(hOPMUPOBAHHOCTb YMEHHS OIPEACNATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COEIMHEHUSX (OAMHAPHBIE U KPATHBIE);

c(hOPMHUPOBAHHOCTh yYMEHHSI MPUMEHSTH TOJOXKEHUS TCOPUHM CTPOEHHUS OPraHUYECKUX
BemiectB A. M. bytnepoBa [isi 00bsCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHMS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

chOpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHUE CBOMCTBA TUIMYHBIX MIPEICTABUTENICH PA3IMYHBIX KJIACCOB OPTAHMYECKUX BEIIECTB
(MeraH, »TaH, OSTWJIEH, MPOMNWJICH, aleTWieH, OyraauweH-1,3, merunOyramueH-1,3, OeH30I,
METaHOJI, 3TaHOJ, STUJIECHIJIUKOJb, TJIMLIEPUH, (EHOJ, aleTalIbIeru]l, MypaBbHHasl U YKCYyCHas
KHUCJIOTBI, TJIIOKO3a, KpaxMmaj, UeJIl0I03a, aMUHOYKCYCHas KHCJIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIIUN C
HCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaTb HCTOUYHUKHU YTJIEBOJOPOAHOIO CBHIPhS
(HedTh, MPUPOIHBINA Ta3, Yroyib), CHOCcOOBl MX MepepabOoTKH M MPAKTUYECKOe MpPUMEHEHHE
MPOIYKTOB MepepadboOTKH;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOJWTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchbl, 00bE€Ma, KONMMYECTBA HMCXOJHOIO BEIIECTBa WU NPOAYKTAa PEaKIUU MO H3BECTHHIM
Macce, 00bEMy, KOTMIECTBY OJTHOTO U3 MCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH);



c(hOpMUPOBAHHOCTh YMECHHI BJIJIETh CHCTEMOU 3HAHUN 00 OCHOBHBIX METOJAaX HAY4YHOTO
MO3HAHMS, HCIHOJIb3YEeMbIX B XHMHMHM IIPU HM3YYEHHHM BELIECTB M XHMHYECKUX SIBJICHUU
(HaOnrofeHue, UW3MEpPEHUE, SKCIEPUMEHT, MOJEINPOBAHUE), HCIOJIb30BaTh CUCTEMHbIE
XUMUYECKHE 3HAHUS ISl IPUHATHS PELICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BELIECTBAMHU U UX IIPUMECHECHUEM;

c(OpMUPOBAHHOCTh YMEHMI COOJIIOATh MpaBUja MOJb30BAHUS XUMUYECKOU MOCYI0M U
nabopaTOpHBIM 000PYAOBaHUEM, a TAKXKE MPaBHia OOPALICHUS C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKLUHUSMU MO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB;

c(OPMHPOBAHHOCT YMEHHMH IUIAHUPOBATh U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(mpeBpallleHUs OPraHUYeCKNX BEILECTB MPU HArpeBaHUU, MOJy4YE€HUE HTHIICHA U U3YUYCHHE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEaKIMH OPTraHMYECKUMX BEIIECTB, JACHATypauus OElKOB TpHU
HarpeBaHuu, I[BETHbIC peakuu OEKOB) B COOTBETCTBUU C IPAaBHJIAMU TEXHUKH 0€30MaCHOCTU
pu oOpallleHuu ¢ BEIIeCTBaMU U JIabOpaTOPHBIM O0OpPYIOBAaHUEM, IPEJICTABIATh PE3YIbTAThI
XUMHUYECKOTO 3KCIepuMeHTa B (opMe 3alucd YpaBHEHHH COOTBETCTBYIOIIUX pEaKIuil u
(bopMyIHpPOBATH BBIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHYECKYI0 HHGOpPMAIHUIO,
MOJTy4aeMYyI0 M3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoit nH(popmaruu, IHTEpHET U Ipyrux);

chOpPMUPOBAHHOCTh YMEHHI COOMIOJaTh MpaBHJIa JKOJIOTUYECKH IIETIECO00pa3HOTO
MOBECHNUS B OBITY M TPYAOBOH [EATEIbHOCTM B LEJISIX COXPAaHEHMsI CBOEro 3JI0pOBbS U
OKpY’Karollled MPUPOJHON Cpelibl, 0CO3HABATH OMACHOCTh BO3JEHCTBUSI HA KUBbIE OpraHU3MBbI
ONpEIEIEHHBIX OpPraHMYECKUX BEIIECTB, NMOHMMas cMbica nokaszarens IIJIK, moscHATe Ha
puMepax crnocoObl YMEHBIIECHUS U MPEIOTBPAICHHS] UX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YEJI0BEKa;

Ul 00Yy4YaroLIMXCs ¢ OrPaHMYEHHBIMM BO3MOXKHOCTSMHU 3/0POBBSI: YMEHUE MPUMEHSTh
3HAaHHSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUI;

JUIs  CJENbIX W ClHa0OBHIAMIMX OOYyYaloIUMXCA: YMEHHME HCIOJIb30BaTh pelibeHO-
TOYEYHYI0 cucTteMy 00o3HaueHuit JI. bpaiins ans 3anucu XuMudeckux Gpopmyit.

11 KJJACC

[IpenMeTHbie pe3ynbTaThl OCBOEHHS Kypca «OOmas W HEOpraHUYecKas XUMHS»
OTPAXKAKOT:

cOpPMUPOBAHHOCTh TMPEACTABICHUN: O XHUMHUYECKOM COCTABISAIONICH €CTECTBEHHO-
Hay4YHOW KApTHUHBI MHUpPA, POJM XUMHH B TO3HAHUM SIBJICHUH NPUPONBI, B (POPMUPOBAHUU
MBIIUJICHUSI U KYJABTYpPHl JHYHOCTH, €€ (DYHKIIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIUMOW st
perieHusT TPaKTUYECKUX 3aJad W JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
37I0pPOBbIO U IPUPOIAHOM CpeLIE;

BJIAJICHUE CHCTEMOM XHMHUYECKHX 3HAHUW, KOTOpPAs BKIIOYAECT: OCHOBOIOJAraroIIne
MOHATHUS (XMMUYECKHUI 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JICKTPOHHBIC OPOUTAIM AaTOMOB, HOH,
MOJICKYJIa, MOJIb, MOJISIDHBI O00BEM, BAJICHTHOCTb, JJICKTPOOTPHUIATEIIBHOCTh, CTEMEHb
OKHCJICHUSI, XUMHUYECKas CBs3b (KOBaJIEHTHAs, MWOHHAs, METAJJIMYEeCKas, BOJOPOJHAs),
KpPUCTAJUIMYECKasi ~ pEIIETKA, TUMbl XWMHYECKHX  pEaKUuid, pacTBOp, BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJUTHYECKAsT AUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMHUYECKON  peaklMh, XHWMHYECKOE€ paBHOBECHE); TEOPUHM U  3aKOHBI  (Teopus
AJIEKTPOJUTUYECKON Jauccoluanuu, nepuoauueckui 3axkoH J[. WM. MeHnneneeBa, 3akoH
COXpAHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTUM MPU XUMHUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHM S3bIK XUMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS,
JIeKalllie B OCHOBE TIOHUMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XHUMHYECKHUX SIBJICHUH,
(hakToNOrMUeCKHUe CBEJCHUSI O CBOMCTBAX, COCTaBE, MOJYyUYEHUU U OE30IMaCHOM HCTIOIb30BAHUU
BOKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MIPAKTUUYCCKOMN ACSITEIHPHOCTH YEIIOBEKA;



c(OPMHPOBAHHOCTH YMEHHI BBISBIIATH XapaKTE€PHbIC MPU3HAKH MOHATUH, yCTaHABINBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMMCAHMM HEOPTraHWYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY JUJISI COCTABIICHUS
dbopMyn BeIIeCTB M YpPAaBHEHHH XHWMHYECKHUX pPEAKLUUH, CHCTEMAaTHYECKYyI0 HOMEHKIATYpPy
(IUPAC) wm TpuBHanbHBIC Ha3BaHHUS OTACIBbHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbId Tas,
YIJIEKUCHBIA ra3, aMMUaK, raméHas U3BECTb, HErami€Has W3BECTb, IIUThEBAs COJA, NMUPUT U
Jpyrue);

c(OPMHPOBAHHOCTH YMEHUH ONPEACATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PAa3TUYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBAJICHTHAs, HOHHAS,
MeTaJlJIN4YecKasi, BOJOPOAHAs]) B COCAUHEHUSAX, TUIl KPUCTAUIMYECKON PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJIEKYyJspHas, MOHHAs, METAJUIMYecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAICHKHOCTH HEOPraHUYECKUX BEIIECTB
M0 MX COCTaBY K ONpPEIeIEHHOMY KIJIACCY/TPYIINE COSTMHEHUH (TIPOCThIEC BEIIECTBA — METAJIIBI U
HEMETAaJlJIbl, OKCHU/IbI, OCHOBAHHUSI, KUCIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pAacKpbIBaTh CMBICT Tepuoandeckoro 3akona J[. W.
MenzaeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOLIYIO, OOBACHUTENBbHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

chOpPMUPOBAHHOCTh ~YMEHHH  XapaKTepH30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 35ieMeHToB 1—4 nepuoaos [leproanueckoit cucremMbl XumMuyeckux 3iaemenToB . U.
MeHeneeBa, HCHONB3YsA TMOHATHSA «S-, P-, O-3JICKTPOHHBIC OPOHTANIN», «IHEPTETHUYCCKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHX OJJIEMEHTOB M HX
COE€MHEHMH 10 nepuoaaM u rpynnam Ilepuoanueckoit cucreMel XuMHUYECKUX eMeHToB /1. M.
Menneneena;

c(OPMHPOBAHHOCT, YMEHHMH XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XUMHYECKUE
CBOMCTBa HEOPraHWYECKUX BEIIECTB pA3JIUYHBIX KJIAccOB, MOATBEPKIATh CYIECTBOBAaHUE
TEHETUYECKOM CBSA3M MEXIYy HEOPraHMYECKMMH BEIECTBAMU C IIOMOINBIO YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuii;

c(OPMHPOBAHHOCTh YMEHHs KJIAacCU(PULIUPOBaTh XMMHUYECKHE PEAKLUHU IO Pa3IMYHBIM
npu3HaKaM (YUCIIy W COCTaBY pEarupyronmx BEHIECTB, TEIIoBoMy J(hQeKxTy peakuuu,
M3MEHEHMIO CTETIeHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, yJacTUIO KaTaJln3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS peakUUi pa3Iu4HbIX THIIOB, MOJHbIE
U COKpAIEHHBIE YpaBHEHUS pPEeaKIMii MOHHOTO OOMEHA, YUMUTBIBAs YCIIOBHS, NMPH KOTOPBIX 3TU
peaxkuuu UAyT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKIUH, NOATBEPXKIAIONINE KaueCTBEHHBIN
COCTaB pa3NMYHBIX HEOPTaHWYECKUX BEIIECTB, pacloO3HaBaThb OMNBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOAHBIX paCTBOpPaX HEOPraHUUECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHUHN pPAaCKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTaHOBUTEIIBHBIX
peaKIMii TOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OajlaHCca ATUX PeaKIHii;

c(OpPMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (HAKTOPOB; XapaKTep CMEIIEHUS XMMHYECKOTO PaBHOBECHS B 3aBUCHMOCTHU OT
BHelHero Bo3aercTBus (mpunuun Jle [arense);

c(OPMHPOBAHHOCTh YMEHUN XapaKkTepu3OBaThb XWMHUYECKHE IMPOIECChl, JIeKallue B
OCHOBE IPOMBINIJIEHHOTO MOJIyY€HUsI CEPHON KHCIOTHI, aMMHaKa, a Takxke c(hopMHUpPOBAaHHOCTH
npeacTaBIeHuid 00 OOIMIMX HAyYHBIX MPUHIMIIAX M JKOJOTHYECKUX IMpoOiieMax XUMHUYECKOTrO
MIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAHHUEM MOHATHUS
«MaccoBasi 07l BELIECTBA B PAacTBOpe», OOBEMHBIX OTHOLIECHHH Ta30B MPU XUMHYECKHX
peaKIMsIX, Macchl BellecTBa MM 00BbEMA Ta30B 10 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce



Wik 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKLMH BEUIECTB, TEIUIOBOro 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALICHHS U COXPAHEHHS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJIFO/IATH MpaBUjia MOJIB30BAHUS XUMUYECKOU TMOCYI0N U
nabopaTtopHbIM 000pyIOBaHUEM, a TaKXKe IpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMH TI0 BBIITOTHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBATh M BBIMOJIHATh XUMHYECKHNA HSKCIIEPUMEHT
(paznokeHue ImepoKcHaa BOAOpPOAAa B HPHUCYTCTBUM KaTalu3aTopa, OIPEIAEIECHHUE CPENbl
PacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAMKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XHMMHYECKOW peakluu, peaklMd HOHHOIO OOMEHAa, Ka4eCTBEHHbBIE pPEaKIUU Ha
cyabdar-, kKapOoHaT- U XJOPUA-aHUOHBI, HA KATUOH aMMOHHSI, PELICHUE JKCIIEPUMEHTAIBHBIX
3amad no teMaM «Meramwiel» U «Hemeramibl») B COOTBETCTBUM C IPaBWJIAMU TEXHUKU
0e30MmacHOCTH Mpu 00pallleHruH ¢ BEUIECTBAMH U JIAOOpaTOPHBIM 000PYJOBaHUEM, MIPEACTABISATh
pe3yabTaThl XMMHYECKOTO OJKCIIEPHMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHU KPUTHYECKH aHAIM3HPOBATH XUMHYECKYIO HH(OpMAIHIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHMKauuu, VHTEepHET u
JPYTHX);

chOpPMUPOBAHHOCTh YMEHHI COOMIOJaTh MpaBHJIa JKOJIOTUYECKH IIETIECO00pa3HOTO
MOBECHNUS B OBITY M TPYAOBOH [EATEIbHOCTM B LEJISIX COXPAaHEHMsI CBOEro 3JI0pOBbS U
OKpYy’Karollel MpUPOIHON Cpellbl, 0OCO3HABATh OMACHOCTh BO3/JCUCTBUSA HA JKUBBIE OPraHU3MBbI
olnpeeNEéHHbIX BEUIeCcTB, MoHMMas cMblica nokasarens I[1JIK, noscHATe Ha mpumepax crocoObl
YMEHBILIEHUS U MPEJOTBPAILEHUS UX BPEAHOTO BO3CHCTBUS HA OPraHU3M YeJIOBEKa;

Ui 00y4arolUXCsl ¢ OIPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pOBbS: YMEHHME NPUMEHSTH
3HaHUS 00 OCHOBHBIX JTOCTYITHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUISL CIENBIX W CIHA0OBUASAIIMX OOYYarONIMXCs: YMEHHE UCIOJIb30BaTh pelbedHO-
TOUEYHYIO cucTeMy o0o3HadeHuit JI. bpailns 1uid 3anucu XuMu4eckux (GopmyIl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnyecTBO 4yacoB DJIeKTPOHHBI
Ne N
n/ HaumeHoBaHHe Pa3/1ejiOB H TeM MPOTrPaAMMbI Beero Koutpoasn MpaxTHuecKne 51;3;1)3[:)(:;1:;)1
1 ble padoThI padoThI BHBIE
pecypchl
Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUH
. bubnunorexa
[Ipeamer opranndeckoit xumuu. Teopust 110K
11 CTPOCHHUS OPTAaHMYECKUX COeaMHEHUN A. M. 3 0 0 httos://lesson.
byrieposa. edu.ru/04/10
Utoro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
bubnmnoreka
2.1 I1 JILHBIC YTJICB bl — aJIKAHbI 2 0 0 HOK
peAc © YITICBOAOPOA https://lesson.
edu.ru/04/10
bubnuoteka
29 HenpenenbHble yriieBOAOPOIBI: aTKEHBI, 6 0 1 HOK
AJKaIUEHbI, AIKUHBI https://lesson.
edu.ru/04/10
bubnmnoreka
2.3 ApoMaTH4ecKue yrieB bl 2 0 0 HOK
po CCKHE YITICBOAOPOR https://lesson.
edu.ru/04/10
bubnmoreka
24 [IpupoIHBIE HICTOYHUKH YTIIEBOJIOPOIOB M MX 3 1 0 HOK
nepepadoTka https://lesson.
edu.ru/04/10
Hroro mo pasneny 13



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Pasznea 3. Kuciopoacoaepsxamme opranuyecKkue coe{uHeHus

bubnmmoreka
3.1 Cruptel. denon 3 ]f;[t?li //lesson.
edu.ru/04/10
bubnuoreka
Anpnerunpl. KapooHoBbIe KUCTOTHI. CIIOKHBIC HOK
3.2 3upst ! https://lesson.
edu.ru/04/10
bubnuoreka
OK
3.3 | Yrnesom 3 ]hlttgs:lllesson.
edu.ru/04/10
Utoro no pazneny 13
Pa3znen 4. A3oTcoaepskaniue opranHnyecKkue coeIuHeHus
bubnunoreka
4.1 AMuHBI. AMMHOKHUCIOTHL. benkn 3 HOK_
https://lesson.
edu.ru/04/10
Wroro mo pazneny 3
Paspnen 5. BeicokoMoJIeKy I pHbIe COeIMHEHUS
bubnunoreka
5.1 [Tnactmaccel. Kayuyku. Bonokna 1 Ht?f //lesson.
edu.ru/04/10
bubnmmoreka
IIpomexyrounas arrectauus. KoHTponbHast HOK
5.2 paGora. ! https://lesson.
edu.ru/04/10
Hroro no paszneny 2
OBUIEE KOJINYECTBO YACOB 11O 34
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ S——— Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06pa3oBaTETbHbIC
padoTsI padoThI pecypesI
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuoanueckuii 3aKoH U Bubmorexa LIOK
1.1 [Tepuoanueckas cucTeMa XMMHUYECKUX 3 0 0 ]
https://lesson.edu.ru/04/11
anemenToB /1. 1. Menpeneena.
12 Crtpoenue BeniectBa. MHOrooopasue 4 0 0 bubnnoreka [JOK
' BCILICCTB https://lesson.edu.ru/04/11
bu6mmorexa [IOK
13 XHMHHCCKHE peaKiiH 6 1 . https://lesson.edu.ru/04/11
bubmuorexa [JOK
Hroro nio pasaeny 13 https://lesson.edu.ru/04/11
Pa3nen 2. Heoprannueckasi xumusi
bu6mmorexa [IOK
2.1 Meraner 6 0 . https://lesson.edu.ru/04/11
bu6mmorexa [IOK
22 Hewmeraisi 9 . . https://lesson.edu.ru/04/11
23 CBs13b HEOPraHMYECKUX U OPTAHHMUECKUX 2 0 0 bubmuorexa [JOK
' BCIIIECTB https://lesson.edu.ru/04/11
bu6mmorexa [IOK
Hroro mo pasery 17 https://lesson.edu.ru/04/11
Paznen 3. Xumus u )Ku3Hb
bubmuorexa [JOK
3.1 XAMHSLH KHSHb 3 0 0 https://lesson.edu.ru/04/11
32 [Tpomexxyrounas arrecrauus. KonTposibHas 1 1 0 bubnuotexa [JOK
’ pabora. https://lesson.edu.ru/04/11
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 110 34 3 3



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

ITPOI'PAMME




INIOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KosunuyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoaburie  Ipaxkruyeckue fll3y'-lel-ll/lﬂ :)Iﬁl?al;osaTeﬂmee
padoThI padoThI pecypebi
[Ipenmert opranuyeckoil XuMuu, e€
?1223?11;32 Blf;[{:;)’/;f ?']gdgf;HisauHﬂ 1 0 0 Eubmorexa IIOK
: . https://lesson.edu.ru/04/10
MPEAMETHO - TPOCTPAHCTBEHHOU
cpeast" PIIB
Teopus cTpoCHHS] OPTraHUIECKUX
coenunenuii A. M. byrnepoga, eé 1 0 0 bu6mmoreka [IOK
OCHOBHBIE MoJIoXkeHus. CtapToBas https://lesson.edu.ru/04/10
JTMarHOCTHKA.
[IpencraBienue o K1accuPpuKaun
TAaHHUYECKUX B TB.
%%;eHKJ:;Typa (ecIII/IIce;eMaTquCKa;I) u 1 0 0 bubmorexa HOK
https://lesson.edu.ru/04/10
TPUBHAITBHBIC HA3BAHUS
OpraHUYECKUX BEUIECTB
AJKaHBI: COCTaB U CTPOEHHUE, 1 0 0 bu6mmoreka [JOK
TOMOJIOTUYCCKHH PSIJ| https://lesson.edu.ru/04/10
Mertan u 3TaH — npocTenme 1 0 0 bubnnoreka [JOK
MPEJICTABUTENN AIKAHOB https://lesson.edu.ru/04/10
ATIKEHBI: COCTaB U CTPOEHHUE, 1 0 0 bubnuoreka [IOK
CBOIiCTBa https://lesson.edu.ru/04/10
DTWIEH U TPONUJIEH — MPOCTEUIIIHE 1 0 0 bubnuotexa [JOK
MPE/ICTABUTEININ aJTIKEHOB https://lesson.edu.ru/04/10
o
Egiﬁ;ﬁgi};ﬁa;%?i?;j 1_/1313.1qu1/16 ero 1 0 1 bubmorexa HOK
N https://lesson.edu.ru/04/10
CBOMCTBY»
Ankanuensl. byranuen-1,3 u 1 0 0 bu6mmoreka [{JOK
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Metunoyraauen-1,3. Ilomyyenue
CUHTETHYECKOTO KaydyyKa ¥ PE3UHbI
AJIKHHBI: COCTaB U OCOOEHHOCTHU
CTPOCHHMS, TOMOJIOTHUCCKHIA PSIJIL.

https://lesson.edu.ru/04/10

bu6mmoreka [IOK

10 AneTuiieH — npocTermi https://lesson.edu.ru/04/10
IIPEJCTaBUTEIIb AIKUHOB

11 Brruuciienus o ypaBHEHHIO bubmuorexa [JOK
XMMHUYECKON peaKInu https://lesson.edu.ru/04/10

12 Apenbl: 6€H3011 U TOIYOIL. bubnuoreka [IOK
TokcruHOCTh apeHOB https://lesson.edu.ru/04/10
I'enernyeckas CBS3b YII€BOIOPOAOB,

13 MPUHAICIKAIINX K pZ;JII/I‘IHLINE) BH6H_HOTeKa HOK

https://lesson.edu.ru/04/10

KJlaccam
[IpupoiHbIE UICTOYHUKHU
YTJIEBOOPO/IOB: MPUPOIHBIN I'a3 U

14 MIOITYTHBIE HEQTSHBIE ra3bl, HeYTH U bubnnorexa [HOK
NPOIYKTHI e€ epepadboTku. Moays https://lesson.edu.ru/04/10
"IIpodunaktrka 1 6€30MaCHOCTh
PIIB.
[TpupoHBIE HCTOUHUKHI

15 YTJIEBOJOPOOB: IPUPOAHBIN ra3 U bubnnoreka [JOK
MOy THBIE HETSHBIE Ta3bl, HEYTH U https://lesson.edu.ru/04/10
MIPOJYKTHI €€ nepepadoTKu

16 KonTponbhas pabora no paszaeny bubnnoreka [JOK
«YTIEBOIOPOIBI» https://lesson.edu.ru/04/10

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: bubnnoreka [JOK
METaHOJ ¥ 3TaHoJ. BomopoaHas cBs3b https://lesson.edu.ru/04/10

18 MHOroaroMHsbI€ CIIUPTHI: bubmuoreka [IOK
STUJICHTJIMKOJb U TITUIIEPUH https://lesson.edu.ru/04/10
DEHOJI: CTPOEHUE MOJIEKYJIBI, § Bubnuotexa LIOK

19 ¢dusnyeckre 1 XUMHUYECKHE CBOMCTBRA,

IIPUMEHEHHE

https://lesson.edu.ru/04/10
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Anpaeruapl: GopMabaeTuI 1

bu6mmoreka [IOK

20 aneTanbaerua. ALCTOH https://lesson.edu.ru/04/10
21 1?;)%%(1){0;1?? Eﬁci%iiiﬂhjl;;fanHaﬂ u bubmorexa [IOK
' https://lesson.edu.ru/04/10
YKCyCHas
2 Caoterma pactmop sxcycro Bufimiorera [IOK
https://lesson.edu.ru/04/10
KHCIIOTBD
s | e st e B 10K
https://lesson.edu.ru/04/10
KapOOHOBBIX KUCIIOT
MpbLia Kak COJIM BBICIIUX KapOOHOBBIX
24 KHCJIOT, X MOIOIIEe JCHCTBHE. bu6mmorexa [IOK
Monyis "TIpodunaktuka u https://lesson.edu.ru/04/10
6e3omacuocts" PIIB.
| oo b oo B 10K
: https://lesson.edu.ru/04/10
CJIOKHBIX 3(hUpOB
26 XKupsl: ruponan3, NpuMeHeHHe, bubnnoreka [JOK
Ouonoruyeckasi pojb XKHPOB https://lesson.edu.ru/04/10
g | S o e B 10K
' https://lesson.edu.ru/04/10
TIII0K03a, PpyKTO3a, caxapos3a
28 Kpaxman u nemitonosa kak bubnnorexka [JOK
MPUPOJIHBIE TTOTUMEPHI https://lesson.edu.ru/04/10
| S oson o sy Brsmores 10K
https://lesson.edu.ru/04/10
OpPraHUYECKHE COCTUHEHUS
30 AMWHBI: METHJIAMUH U aHWJIHH bubmorexa LIOK
: https://lesson.edu.ru/04/10
31 AMUHOKHUCIIOTHI KaK aM(OTepHbIe bubnnorexa [JOK

OpraHu4C€CKUC COCAUHCHU A, UX

https://lesson.edu.ru/04/10
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OHOJIOrMYECKOe 3HAUYECHHE. HCHTI/I,[[BI

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

32

OCHOBHBIE TTOHSITUS XUMHHU

BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁ.

33 OCHOBHBIE METOIBI CHHTE3A

BBICOKOMOJICKYJISAPHBIX COCHHHGHHﬁ.

[TmacTmacchl, KaydyKu, BOJIOKHA.
[TpomexxyTouHas aTTecTanus.
KonTponbhas pabora.

OBLIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

34

34

bu6mmoreka [IOK
https://lesson.edu.ru/04/10

bubmuorexa [JOK
https://lesson.edu.ru/04/10

bubmuorexa [JOK
https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Koutpoapupie  IMpaxruyeckue ﬂsyqeﬂnﬂ :)Iﬁl?a[;OBaTeﬂbHLIe
padoThI padoThI pecypes

XUMHUYECCKUI AJIEMCHT. ATOM. 1 0 0 bubmuoreka [JOK
DieKTpoHHas KOH(DUTYPAIUs aTOMOB. https://lesson.edu.ru/04/11
[leproanyueckuii 3aK0H U
[Teproandeckasi cucTeMa XUMAYECKUX
3nepMe}f[TOB J1. 1. Menneneena, ux 1 0 0 bubmorexa LIOK

. N https://lesson.edu.ru/04/11
CBSI3b C COBPEMEHHO Teopueit
CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX
COEAMHEHMH O IpymIaM U MePUOIaM. 1 0 0 bubnuorexa [JOK
3HauYCHHUE MEPUOTUIECCKOr0 3aKOHA U https://lesson.edu.ru/04/11
CHUCTEMBI XUMHUYECKUX yieMeHTOB J[. 1.
MenzeneeBa B pa3BUTHH HAYKH
CrtpoeHnue BeniecTBa. XuMU4ecKast
CBSI3b, €€ BUJIbI; MEXaHHU3MBI 1 0 0 bu6mmoreka [IOK
00pa30BaHUs KOBAICHTHOW CBSI3H. https://lesson.edu.ru/04/11
Bonopoanas cBsizb
BanenTtHoCTb.
DneKTpooTpulaTeabHOCTh. CTENeHb 1 0 0 bubnunorexa [JOK
OKHCIIeHMs. BelecTBa MOJIEKYISIPHOTO https://lesson.edu.ru/04/11
Y HEMOJIEKYIISIPHOTO CTPOCHHUSI.
[ToHsITHE O NUCTIEPCHBIX CUCTEMAX.
HctuaHBIC i Konnpommme pacTBOpHI. 1 0 0 bubmorexa HOK

https://lesson.edu.ru/04/11

MaccoBast 10715 BEIIeCTBa B pacTBOpe
Knaccudpukanus n HOMEHKJIATYpa Butmiorexa [IOK
HEOPraHUYECKUX COCAMHEHUI. 1 0 0

I'enermueckas CBA3b HCOPTaHNUYCCKUX

https://lesson.edu.ru/04/11
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BCIIICCTB, Pa3JIMYHBIX KJIaCCOB

Knaccudukanmsi XuMHUUECKUX peaKIii
B HEOPTaHUYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPAHEHUSI MACChI

bu6mmoreka [IOK

8
BEILIECTB; 3aKOH COXPAHCHHS 1 https://lesson.edu.ru/04/11
MIpEeBpALICHHS SHEPTUU TIPU
XUMHYECKHUX PEaAKIHIX
9 Ckopoctb peakiuu. OOpaTuMbie bubnmoreka [JOK
peakiyn. XHMHYECKOE PaBHOBECHE https://lesson.edu.ru/04/11
[IpakTrueckas padota Ne 1. «Bnusiaue
10 EE%J‘II/I‘IHLIX cbalf)To OB Ha CKOPOCTh bubmorexa LHOK
P . P p https://lesson.edu.ru/04/11
XUMHYCCKON PeaKIhm»
DNEeKTPOIMTHYECKAs TUCCOLIUALIHS.
[ToHsiTHE O BOIOPOAHOM TOKa3aTelie
11 (pH) pactBoO zf[ lfealllcunn MOHHOTO bubmorexa HOK
PP pa. https://lesson.edu.ru/04/11
oOMeHa. ['uaponu3 opraHu4ecKux u
HEOPTaHMYECKUX BEIICCTB
OKHCIUTENTEHO-BOCCTAHOBUTETHHBIC
12 eakuu. [lonarue o0 anekTponuze bubmorexa HOK
DCAKIIH. pe https://lesson.edu.ru/04/11
pacIiaBoB U PacTBOPOB COJICH
KonTponbhas pabora no paszaeny bubnnoreka [JOK
13 .
«TeopeTnyeckre OCHOBBI XUMHM) https://lesson.edu.ru/04/11
MerTainmbl, UX MOJI0KEHHE B
[Teproaudeckoii cucTeMe XUMHYECKHX
anemeHTOB /1. I. Menaeneena u bubmuorexa [JOK
14 .
0COOEHHOCTH CTPOCHHSI aTOMOB. https://lesson.edu.ru/04/11
OO6mue dpuznyeckue CBOMCTBa
METaJIJIOB
CrnaBbel METaJIOB.
15 DNEeKTPOXUMHUYECKUHN PST HAPSHKCHUMA bubmorexa LIOK
P pAZL Hamp https://lesson.edu.ru/04/11
METaJJIOB
16 XHWMHUYECKHE CBOMCTBA BaXKHEHIIINX bu6mmoreka [JOK

METaJUIOB (HATPUH, Kaaui, KaJbIluH,

https://lesson.edu.ru/04/11
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MarHui, aJJlOMAHUAN) U UX COCTUHCHUN

17 XUMUYECKUE CBOMCTBA XpOMa, MEAU U bu6mmoreka [IOK
UX COCTUHCHUI https://lesson.edu.ru/04/11

18 XUMUYECKHE CBOMCTBA IIMHKA, JKeJie3a bubmuoreka [JOK
U MX COCIMHEHUI https://lesson.edu.ru/04/11
IIpakTuyeckas ta Ne 2. "Pemenu

19 BKi?TethngiaHiafbcl)Xii\;a‘l noeTeljle ) bubmorexa LIOK

" https://lesson.edu.ru/04/11
«MeTab»
Hewmeraiibl, uX MOJ0KCHHUE B

20 [Tepuonuueckoit cucteMe XMMUYECKUX bu6mmoreka [JOK
snementoB JI. 1. Menzeneesa u https://lesson.edu.ru/04/11
0COOEHHOCTH CTPOEHHUS aTOMOB
®du3nyecKkue CBOKMCTBAa HEMETAILIOB.

21 AnoTponusi HEMETaIOB (Ha IpUMeEpe bubnuorexa [JOK
KHCJIOpOa, cepsl, pochopa u https://lesson.edu.ru/04/11
yriiepoa)

29 XHWMUYECKUE CBOWCTBA TAJIOTEHOB, bu6mmoreka [IOK
CepBI U X COCJIMHEHHI https://lesson.edu.ru/04/11

23 XuMHUecKue cBoiicTBa a30Ta, pocodpa bubnuoreka [IOK
1 UX COCAMHEHUI https://lesson.edu.ru/04/11

24 XHUMUYECKUE CBOKCTBA YIIIEPOAa, bu6mmoreka [JOK
KPEMHHUS U MX COCTUHCHHUN https://lesson.edu.ru/04/11

o5 [IpuMmeHeHne BaXHENIINX HEMETAJIOB bubnnorexka [JOK
U UX COCOUHEHUN https://lesson.edu.ru/04/11
O06o001IeHre 1 cucTeMaTr3aIis 3HaHUHA
o teme «Hemeramisly. Berancnenus bubnmuotexa [JOK

26 N )

M0 YpPaBHEHUSAM XMUMUYECKUX PEaKIHi https://lesson.edu.ru/04/11
1 TSPMOXUMUYECKUE PACIETHI
o

| Do e, Qe B 10K

" " https://lesson.edu.ru/04/11
Hewmeramnsr"»
28 KonTtponpHas paboTta o remMam bubmmoreka [IOK
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«Metamael» 1 «Hemeramis)

https://lesson.edu.ru/04/11

HeOpraHI/I‘ICCKI/IC " OpraHU4CCKHUC

bubmuoreka [JOK

29 KuciaoTel. Heopranndeckue u 1 https://lesson.edu.ru/04/11
OpraHMYEeCKHUEe OCHOBAHUS
AmdoTepHble HeoOpraHM4ecKHue u

30 OPraHUYECKUE COCTUHEHHUS. 1 bubnmoreka [JOK
I'eneTHuecKas CBsI3b HEOPIraHUYECKHUX H https://lesson.edu.ru/04/11
OpPTaHUYECKUX BELIECTB
Ponb xumun B obecrieueHUN
OKOJIOTHYECKOH, SHEPreTHIECKOH 1 Butmorexa LIOK

31 MUIIEBON OE30IaCHOCTH, PAa3BUTHH 1 )

o https://lesson.edu.ru/04/11

Meaunuasl. Moayns "IIpodunakruka u
6e3onacHocts" PI1B
[IpencraBienust 06 OOIMIMX HAYYHBIX

30 MPUHLIMIIAX POMBIIIIEHHOTO 1 bubnnorexa [JOK
MOJTYYCHHS BKHEHIITMX BEIIECTB. https://lesson.edu.ru/04/11
Monyis "TIpodopuentamus” PIIB.
Yenosek B MUpE BEUIECTB U

33 MarepuanoB. X¥UMHS U 310POBbE 1 bubnuoreka [IOK
yenoBeka. Moayib "TIpodunaktika u https://lesson.edu.ru/04/11
6e3onacHocts" PIIB

34 [Ipomexyrounas arrecranus. 1 bubnuoreka [IOK
KontpounpHas padoTa. https://lesson.edu.ru/04/11

OBHIEE KOJIMYECTBO YACOB IO 34
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