MHHHUCTEPCTBO NPOCBEHNIEHUS POCCUVICKOM ®EJEPAITAN
MuHnCTEepCTBO 00pa30BaHUS, HAYKH U MOJIOICKHOM monmuTuKy KpacHomapckoro kpast
Kpacnonapckuii kpaii, KaBkasckuii paiton, ropon Kpomnorkun
MBOY nuueii Ned5 umenu akanemuka C. I1. Koponéna

PACCMOTPEHO
PykoBogurens MO yuauteneit
€CTECTBEHHO-HAYYHBIX U
00IIIeCTBEHHO-HAYIHBIX
MPEIMETOB

TutoBckas M.A.
[Iporokon Ne 1 ot «31»
asrycra 2023r.

COI'TTACOBAHO YTBEPX/IEHO
3aMecTUTENb JUPEKTOpa Jupekrop
no YBP

MoanucaHo ungpoBoii nognuckio: EscerHeesa EneHa
tOpbeBHa

DN: E=uc_fk@roskazna.u, S=77 Mockea, UHH I0/1=7710568760, OTPH=
1047797019830, STREET="B0/1bL10i# 3naTOYCTUHCKWIA IepeynioK, A. 6, CTpoetme 1"
, L=r. Mocksa, C=RU, O i ¥icTBo Poccui
MpUamMHa: § yTBEPAMN 3TOT AOKYMEHT

Mec leHme: MBOY nvueii Ne 45 . akagemvka Koponésa

[Mlara: 29 CenTabps 2023 r. 18:22:0:

Ps6ues 1O.B. EBcerneena E.1O.
«31» aBrycra 2023r. [Tpuka3z Ne 104/I1 ot
«31» aBrycra 2023r.
PABOYAS ITPOTPAMMA
(1D 366180)

yueOHbIi npeaMeT «Xumus. ba3oBblii ypoBeHb)»

nu1st o0ydaromuxcst 10 — 11 kmaccoB

Kpomnotkun rox 2023



MHOACHHUTEJBbHAS 3AITIUCKA

[IporpaMMa Mo XMMHW Ha YpPOBHE CpegHEro oomiero obOpa3oBaHHMS pa3paboTaHa Ha OCHOBE
OenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanun B Poccuiickoit Denepanmmy,
TpeOOBaHMIA K pe3yJbTaTaM OCBOCHHS (eaepaabHON 00pa30oBaTeIbHON IPOrpaMMBI CPEIHETO OOIIeTo
obpazoBanuss (POIl COO), mpencraBieHHbIXx B DenepaibHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c¢ yuérom Kounenuun mnpenogaBaHust y4eOHOro mpeamera «XHUMUS» B
00pazoBaTenbHBIX opranu3anusax Poccuiickoit Denepannu, peann3yoONMX OCHOBHBIC 00pa30BaTelbHEIC
POTrpaMMBbl, U OCHOBHBIX MOJIOKEHUH «CTpaTernu pa3Butusi Bocnutanus B Poccuiickoit @enepanyn Ha
niepuon 10 2025 romay (Pacmopspkenne [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TIOIXOJIOB K pa3pabOTKe MPOrpaMMBl 0 XMMHH, K OMPEISICHHI0 OOIeH cTpareruu
00yJeHMS, BOCIIUTAHUS U PA3BUTHsI OOYJAOIIUXCS CPEeNCTBAaMK yaeOHOTO TTpeaMera «Xumusn mist 10—-11
KJlaccOB Ha 0a30BOM ypOBHE COCTaBWIM KOHIenTyanbHble monoxkenus @OIOC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeJiel, comepikaHwsl, pe3yiabTaToB OOydeHHS H TpeOOBaHWU K YpPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMudeckoe o0pa3oBaHHE, TOIyYaeMOe BBITYCKHHUKAMH O0IIeo0pa3oBaTeNbHON OpraHU3aIii,
SIBIISIETCS HEOTHEMIIEMOU YacThI0 X 00pa3oBaHHOCTH. OHO CITYKHT 3aBEPIIAIONIAM 3TAllOM peaTH3aIiu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUYEBBIX IIEHHOCTEH, MPHUCYIIHUX IIETOCTHOW CHUCTEME
XUMHYECKOTO 00pa30BaHWs. ODTH IIEHHOCTH KacaroTCs ITO3HAHWs 3aKOHOB MPHPOIBI, (popMHpOBaHUS
MHUPOBO33pEHHS U OOIIel KyIbTyphl YeOBEKa, a TaKKe IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0pPOBBIO M TPHPOTHOU cpene. Peammsyercs xmmmudeckoe oOpa3oBaHHE OOYyYaroIIUXCs Ha
YpOBHE CpeaHero o0mero oO0pa3oBaHUS CPEACTBAMU YUEOHOTO TpeaMmeTa «XUMHs», COAEepXKaHWe WU
MMOCTPOEHUE KOTOPOTO OIMPEIENIEHBl B MPOrpaMMe MO0 XMMHU C YYETOM Crenu(UKH HAyKH XUMHUH, e
3HAa4YeHUs B TIO3HAHUU MIPHUPOJIBI 1 B MATEPUAIILHOM JKU3HU OOIIECTBa, a TakkKe C YIETOM OOMIMX Iesel n
MIPUHLIMIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpeTHEro oOIiero oOpa3oBaHUS B
Poccuiickoii @eaepanuu.

XWMHUSL Kak DJIEMEHT CHUCTeMBl €CTECTBEHHBIX HayK HWIPaeT OCOOYI0 pOJIb B COBpEMEHHOU
UBWIM3AIAY, B CO3/JaHWM HOBOW 0a3pl MaTepuanbHON KynsTyphl. OHa BHOCHT CBOW BKIIAJ B
(hopMUpOBaHNE PANMOHAIHFHOTO HAYYHOTO MBIIUICHHUS, B CO3JaHHWE IEJIOCTHOTO IIPEJICTaBICHUS 00
OKpY’KarollleM MUpe KaK O eIWHCTBE NMPUPOJBI U YeIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMHH Ha OCHOBE
TIOHUMAaHUS BEIIECTBEHHOTO COCTaBa OKPYIKAIOIIETO MHUpPA, OCO3HAHUS B3aUMOCBSI3H MEXKIYy CTPOCHUEM
BEIIECTB, UX CBOWCTBAMHU M BO3MOXKHBIMHU 00JIACTSMU ITPUMEHEHUSI.

TecHO B3aMMOJEWCTBYSl C JIPYTMMH €CTECTBEHHBIMU HayKaMH, XHMHs CTalla HEOTheMIIEMOM
YacThI0 MHUPOBOW KYyJbTYpBI, HEOOXOAMMBIM YCIOBHEM YCICUIHOTO TPyAa M KM3HM KaXKJOro uieHa
obmiectBa. CoBpeMeHHasi XUMHUS KaK HayKa CO3UAaTeNbHasl, KaKk HayKa BBICOKHX TEXHOJOTHI HallpaBJicHa
Ha pelIeHue TI00aIbHBIX MPOOJIEM YCTOWYNBOTO PAa3BUTHS YEIOBEUECTBA — CBIPHEBOM, SHEPTeTUUECKO,
MUIIEBOH, SKOJIOTMYECKON 0€30MACHOCTH M OXPaHbI 3710POBbSI.

B cooTBeTcTBUM ¢ OOIIMMU LEISIMH W MPUHIIMIIAMHA CPEIHEr0 O0IIEro 00pa3oBaHUs COACPIKaHUE
npeameta «Xumus» (10—11 kiaccsl, 6a30BbIN YPOBEHb U3yUEHHS) OPUEHTHPOBAHO IPEUMYIIIECTBEHHO Ha
OOIICKYIbTYPHYIO MOATOTOBKY OOYYarOIIMXCs, HEOOXOIUMYIO UM JIJIsi BBIPA0OOTKH MHPOBO33PEHUYECKHUX
OpPHCHTHUPOB, YCIIEIIHOTO BKIIOYEHHUS B JKM3Hb COLIMYMa, MPOAOJDKEHUS OOpa30BaHUS B Pa3IHMYHBIX
001acTsIX, HE CBSI3aHHBIX HETMIOCPE/ICTBEHHO C XUMHEH.

CocraBnsomyMu npeaMeTa «XUMUs» SBIAIOTCS 0a30Bble Kypchl — «OpraHudeckas XHUMHUS» U
«O01mas 1 HeopraHuvecKas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJICPKAaHHUSI KOTOPBIX SIBJISFOTCSI OCHOBEI
0a30BOI HAyKW: CUCTEMa 3HAHUU 110 HEOPTaHWIECKONW XUMHH (C BKIIOUEHUEM 3HAHUH U3 00IIel XuMHn)
U OpraHuyeckoid xumuu. @DOpMHUPOBAHHE [AHHOM CHUCTEMbl 3HAHMM @pPU U3YYEHHHM IIpeIMETa
obecrieyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEr0 MHOT000pa3us BEIIECTB Ha OCHOBE OOIIUX MOHSTHH,
3aKOHOB M TEOPHUI XUMUHU.

CrpykTypa cofepKaHus KypcoB — «Opranndeckasi Xumusi» u «OO0I1as 1 HEOpraHUIECKask XUMHUSD
chopMupoBaHa B MPOrpaMMe IO XUMHH Ha OCHOBE CHUCTEMHOTO IOAXOJa K HM3YYCHHI0 y4eOHOTO
MaTepuana W OOYyCIOBIIEHA HWCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHWUN Ha OMNPEIEIEHHBIX



TEOPETHUUECKUX YpOBHsX. Tak, B Kypce OpraHMYeCKONM XHMHUH BELIECTBA PacCMaTPUBAIOTCSA HA YPOBHE
KJIACCUUYECKOM TEOPUHU CTPOEHUS OPraHWYECKHX COCIMHEHUH, a TaKKe Ha YPOBHE CTEPEOXUMHMUYECKUX U
JJIEKTPOHHBIX MpEACTaBIeHHH O CTpOoeHMH BemlecTB. CBeleHHS 00 HM3y4aeMBIX B Kypce BEILECTBax
JAIOTCS B Pa3BUTHH — OT YIJICBOAOPOIOB JIO CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeAMHEHHH. B Kypce
OpPraHMYECKOW XUMHH TIOJNIy4aroT pa3BUTHE C(HOPMHUPOBAaHHBIE HA YPOBHE OCHOBHOTO OOILIEro
o0pa3oBaHMsl MIEPBOHAYATILHBIE MPEICTABICHUS O XUMHUYECKOW CBS3U, KIACCU(PUKAIUOHHBIX MPH3HAKAX
BEIIIECTB, 3aBUCUMOCTH CBONCTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKON pPEeaKLny.

[Ton HOBBIM YriiOM 3peHHS B MpeAMETe «XUMHs» 0a30BOTO YPOBHS pacCMaTPUBACTCS M3YyUEHHBIH
Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHMs TEOPETHUECKUI MaTepral U (aKTOJIOTHIECKUE CBEACHUS O
BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmIas U HeOpraHWYecKas XHMUsD)
o0yyaromumcs TpeloCTaBIseTCS BO3MOXKHOCTH OCO3HATh 3HAu€HHE IEPHOANYECKOr0 3aKOHa C
OOIIETEOPETHUECKMX M METONOJIOTHYECKHX IO3ULUH, TIiIyOXe MOHATh HCTOPUYECKOE H3MEHEHHE
(yHKIHIA 3TOTO 3aKOHa — OT 0000IIAOMIEH 10 OOBACHSIONICH U IPOTHO3UPYFOIIEH.

Enunas cucrema 3HaHUMH O BaKHEMIIMX BEIIECTBaX, MX COCTaBe, CTPOECHUH, CBOMCTBaX M
MPUMEHEHUH, a TaKXKe O XHUMMUYECKHUX pEaKIUsX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX TpPOTEKaHUs
nornonHgeTcs B Kypcax 10 u 11 xnmaccoB aneMeHTaMH COAEpKaHUsl, UMEIOIMMHU KyJIbTYPOJIOTHYECKUH U
NPUKIaTHON XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT TMOHMMAaHHUIO B3aMMOCBSI3M XUMHU C JAPYTHMH
HAayKaMH, pPacKpblBalOT €€ pOJib B II03HABATENbHOW M IPAKTHYECKON JEATENbHOCTU 4YEJIOBEKa,
CIOCOOCTBYIOT BOCHHUTAaHHIO YBaXXCHHSI K MPOIECCY TBOPYECTBA B OOJACTH TEOPHU M TPAKTHUYECKHX
NPUIOKEHUH XUMHUH, TOMOTAIOT BHIITYCKHUKY OPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
mpoOiieMax, CBSI3aHHBIX C XHMHEW, KPUTHYECKH OCMBICIHBATh WHGOPMAIWIO U TMPHUMEHATh €€ s
TIOTIOJTHEHUS 3HAHUH, PEIIeHUs] HHTEIUIEKTYAIBHBIX U SKCIIEPUMEHTAITFHBIX UCCIIEOBATENLCKHUX 3a1a4. B
[EJIOM Cco/iepKaHne Y4eOHOTO TpeaMera «XWUMUS» JaHHOTO YpPOBHS H3YYEHHsS OPHEHTHPOBAHO Ha
¢dopMupoBaHHEe y OOYYarOIIUXCS MHPOBO33PEHUECKON OCHOBBI ISl MMOHMMaHUS (QHIOCO(CKUX HIEH,
TaKUX KakK: MaTepHalbHOE EJIMHCTBO HEOPTaHWYECKOTO W OPTaHMYECKOTO MHpa, OOYCIOBICHHOCTDH
CBOICTB BEUIECTB UX COCTABOM U CTPOCHHEM, TIO3HABAEMOCTh IIPUPOTHBIX SIBICHUH IMyTEM SKCIIEPUMEHTA
W peIIeHHs TMPOTHBOPEUUI MEXAYy HOBHIMH ()aKTaMU W TEOPETHUYECKUMHU MPEAIOCHIIKAMH, OCO3HAHUE
pPOIM XUMHH B PEUICHHH 3KOJOTHYECKHX IMPOOJIeM, a TaKkKe MpoOsieM COepexeHHs] dHEPreTHYECKUX
PECYPCOB, CBIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1 MaTEpHAIIOB.

B mmane pemeHus 3amad BOCIHMTAHUS, PAa3BUTHS M CONHAIHM3AINH OOYYArOIIUXCS TPHUHSATHIC
MporpaMMoOl 1O XHMHH TIOAXOJBl K ONPEACICHHUI0 COJCpXAaHWA H TIOCTPOSHHS TIpeaMera
MpeyCMaTpPUBaOT (POpMUPOBaHNE YHUBEPCATBHBIX yUEOHBIX IEHCTBHN, MMEIOIMX 0a30BO€ 3HAYCHUE
JUTSL Pa3IMYHBIX BHJIOB JESATEIHFHOCTH: pEelIeHrs mpobieM, oncKa, anann3a u 00paboTku nHpOpMaIu,
HEOOXOJMMBIX Ui TPHOOPETEHHS OIbITA MPAKTHUYECKOM W HWCCIE0BAaTEIIbCKONH NEATENbHOCTH,
3aHUMAIOIIEH BAKHOE MECTO B TIOZHAHUU XUMHH.

B mpaktuke mpernonaBaHus XMMHHU KaKk Ha YPOBHE OCHOBHOTO oOImIero oOpa3oBaHWs, TaKk M Ha
YpOBHE cpemHero o0miero oOpa3oBaHWs, MPH OINPENSICHUU COJNEPXKATENIbHOW XapaKTepUCTHKHU Ienei
W3yYeHUs TpeMeTa HalpaBleHHEM IEePBOCTENEHHON 3HAYMMOCTHA TPATUIMOHHO TMpH3HAETCS
(hopMupOBaHNE OCHOB XMMHUYECKOW HAyKH Kak 00JacTh COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHIECKOM
JIETEIbHOCTH YeNOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KymbTypbl. C METOAMYECKOW TOUKU
3peHHs TaKOH MOAXO0/T K ONIPEEICHHUIO 1eJIel N3yUeHHsI IpeIMeTa SIBIIETCS BIIOJHE ONPaBIAHHBIM.

CornacHO JTaHHOW TOYKE 3pEHHA TIABHBIMU LESIMH M3YUYSHHS IpeaMeTa «XUMUs» Ha 6a30BOM
ypoBHe (10 =11 ki1.) ssBRSIIOTCS:

e (GOpMUPOBAHHE CHUCTEMbl XMMHUYECKHX 3HAHUN KaK Ba)KHEHMIIEH COCTaBJISIIOIICH €CTECTBEHHO-
HAYYHOW KapTHHHI MHpPA, B OCHOBE KOTOPOW JIEKAT KIIOYEBBIC TOHATHSA, (yHIAMEHTAJIbHbIC
3aKOHBI M TEOPHH XHMHH, OCBOEHHE f3bIKa HAYKH, YCBOCHHE W TIOHUMAaHHE CYIHOCTH
JOCTYIHBIX O00OOIEHHH MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIICHHE C WCTOpHUEH WX
pa3BUTHS U CTAaHOBJICHHUS;

e (opMupOBaHHE W pa3BUTHE IMPEICTABICHWH O HAYYHBIX METOJIAX ITO3HAHUS BEIIECTB H
XUMHUYECKUX pPEaKUUd, HEOOXOAMMBIX ISl MPUOOpPETeHUs YMEHHH OpPHEHTHPOBATHCS B MHpPE



BEIICCTB M XWMHUYECKHX SBJICHHN, HWMEIONIMX MECTO B TMPHUPONES, B MPAKTHUYECKOH W
MOBCETHEBHOM KHU3HH,

® pa3BUTHE yYMEHWH M CIIOCOOOB JESTENHHOCTH, CBS3aHHBIX C HaOIMIOAEHWEM M OOBSICHEHHEM
XUMHYIECKOTO dKCIIEPUMEHTA, COOTIOICHUEM TIPABIIT O€30ITaCHOT0 OOPAITICHHS C BEIIECTBAMH.

Hapsimy ¢ otum, comepkaTenbHas XapakTepUCTHKa Meledl W 3ajad HM3y4YeHHs TNpeaMera B
MporpaMMe 1O XMMHH YTOYHEHAa W CKOPPEKTHPOBaHA B COOTBETCTBHH C HOBBIMH INPHOPHUTETAMHU B
cucteMe cpemHero oOmero obpaszoBanusa. CeromgHs B TPENONAaBaHWM XUMHH B OOJBINEH CTEIICHH
OoTHMA€TCsl TPENNOYTeHHe NPAKTUYECKOW KOMIIOHEHTE COJEepXaHWs OOy4YeHHs, OPHEHTHPOBAHHOW Ha
MOJITOTOBKY BBITYCKHUKA 00IIE00pa3oBaTeNbHON OpraHM3alny, BIAACIONIEr0 HE HAOOpOM 3HAHU, a
(yHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHSMH aKTUBHOTO TIONYYEHHWS 3HAHUH U
MPUMEHEHUS X B PEANbHON KU3HU IS PEIICHHUS TPAKTUIECKUX 3a]1a4.

B cBs3u ¢ 3THM mpW W3ydYeHHH TpenMeTa «XHMHUS» AOMUHHUpYOIIee 3HaueHHe NproOpeTaroT
TaKue 1eNU ¥ 3a]1a4H, KakK:

ajanrtanusi OOydYaroOlIMXCs K YCIOBHSM JMHAMHYHO pPa3BHBAIOIICTOCS MHUpPa, (OPMHUpPOBAHKC
WHTEIUICKTYaIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOHM K  caM0OOpa30BaHHMIO,  COTPYAHHYECTBY,
CaMOCTOSITEILHOMY TPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX YXU3HCHHBIX CHTYAIIUSX, CBA3aHHBIX
C BEIIIECTBAMH M UX MPUMEHCHHEM;

(hopMupoBaHUE y OOYYAIONUXCS KIFOYEBBIX HABBIKOB (KJIFOUEBHIX KOMIICTCHIIMI), WMEIOIIIX
YHHUBEPCAIBHOE 3HAYCHHE JJIs PA3IUYHBIX BHIOB JIEATEIHLHOCTH: PEIICHUS MPOOJIeM, MMOUCKA, aHAIN3a U
00paboTku uH(DOpMaIU, HEOOXOJUMBIX IS MPUOOPETCHUS OMBITAa ACITEIHLHOCTH, KOTOpas 3aHMMAaET
BaXHOE MECTO B TO3HAHWUU XUMHH, a TaKXKe I OLEHKU C TO3MIMN 3KOJOTHMYECKOM Oe30macHoCTH
XapakTepa BIUSHUS BEIISCTB U XUMUYECKUX MPOIECCOB HA OPTraHU3M YEIOBEKa U MPUPOIHYIO CPEY;

pa3BUTHE TIO3HABATCIBHBIX HMHTEPECOB, HMHTCUICKTYadbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00y4aroUMXCs: CIIOCOOHOCTH CaMOCTOSTEIBHO MTPUOOPETATh HOBBIC 3HAHUS M0 XUMUU B COOTBETCTBUU C
JKU3HEHHBIMU MTOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHBIC HH()OPMAIMOHHBIC TEXHOJIOTHH JIJISl TIOMCKA
Y aHaJiu3a y4eOHOUM U HayYHO-TIONMYJIIPHON HH(DOPMAIIMU XUMUYECKOTO COACPKAHNUS;

(opMUpOBaHUE U Pa3BUTHE Y OOYYAIOIIMXCS ACCOLMATUBHOIO M JIOTHYECKOTO MBIILICHUS,
HAOJI0IATeILHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOJIUMBI, B YaCTHOCTH, MPH
TUTAHUPOBAHUU U MTPOBEJCHUN XUMUYECKOTO IKCTIICPUMEHTA;

BOCIIMTAaHUE y OOYYaroImxcsl yOSKIEHHOCTH B T'yMaHUCTHUYCCKOW HANpPaBICHHOCTH XUMHH, €€
BaXHOW POJM B PEIICHUM TJO0AJBHBIX MPOOJIEM PallMOHAIBLHOTO MPUPOAOIOIL30BAHMS, TTOTOTHCHHU S
SHEPTeTUYECKUX PECYpCOB M COXpAaHEHWS NPUPOAHOTO PAaBHOBECHS, OCO3HAaHUS HEOOXOIUMOCTH
0OepeXHOTO OTHOIICHHS K MPUPOJE U CBOEMY 3/IOPOBBIO, a TAKKe MIPUOOPETEHHUS OIBITA MCIIONIb30BaHUS
TONyYEHHBIX 3HAHWHA ISl TPUHSATHS TPAMOTHBIX PEIICHHH B CHUTYallUsX, CBSI3aHHBIX C XUMHUYE CKHUMU
SIBIICHUSIMHL.

B yuebHOM 1UTaHE CcpemHero oomero o0pa3oBaHus MpeaMeT «XuMHUD» 0a30BOTO YPOBHS BXOIHUT B
COCTaB MpeaMeTHOH 00macTn «ECcTeCTBeHHO-HAYYHBIE ITPEIMETBI».

OO01mee 9rCI0 YacoB, OTBEAEHHBIX Ul M3yYSHHUS XUMHUHM, Ha 0a30BOM YpOBHE CPEIHETO OOIIEero
oOpa3zoBanus, coctaBisieT 68 yacoB: B 10 kiacce — 34 waca (1 yac B Henmeno), B 11 xiracce — 34 gaca (1
gac B HEMEIIO).



COJAEP/)KAHUE OBYYEHMUSA
10 KJIACC
OPI'AHUYECKAS XUMUSA

TeopeTH4eckne 0CHOBBI OPraHNYeCKOl XUMUH

[IpenMer opraHuyeckoid XUMHH: €€ BO3HHUKHOBEHHE, pa3BUTHE U 3HAYEHHE B MOJYYEHHHM HOBBIX
BEIIECTB U MaTepHaJIOB. Teopusl CTPOECHUs OpraHndecKux coequHeHnit A. M. ByTiepoBa, e€ ocHOBHbBIE
nojoxeHusi. CTpykTypHble (OpPMyNbl OpraHM4YecKHX BemlecTB. I'omonorusi, uzomepusi. XUMHUUECKasi
CBSI3b B OPraHUYECKUX COCAMHEHUAX — OJMHAPHBIE U KPaTHbIE CBS3H.

[IpencraBienue o KiaccupUKaMM OpraHUYecKuX BemiecTB. HomeHkmaTypa oOpraHMYecKux
COCIMHEHHH (cucTeMaTHdeckas) W TPHUBHANbHBIE HA3BaHUS BAXKHEHIIMX IPENCTaBUTENIEH KIIAcCoB
OpPraHUYECKUX BEILECTB.

OKCIIepUMEHTAIbHBIE METOJbl HM3YUYEHHUS BELIECTB M WX IIPEBPAICHUH: O3HAKOMIJICHHE C
o0pa3aMy OpPraHMYECKHUX BEIIECTB W MarTepuajlaMd Ha HX OCHOBE, MOJCIUPOBAHUE MOJIEKYJ
OpPraHMYECKUX BELIECTB, HAOIIOAEHHE M ONHCaHWE JIEMOHCTPALMOHHBIX OIBITOB MO MPEBPAIICHHUIO
OpraHWYECKUX BEIIECTB IIPY HarpeBaHWH (IUIaBJICHUE, OOYTIIMBAHIE U TOPEHUE).

Yraesonopoasl

AJIKaHBI: COCTAB U CTPOEHHE, TOMOJIOTHYECKUH psia. MeTaH U 3TaH — NpoCTeHIINe MPeaCTaBUTENH
IKAaHOB: (U3MUYECKHE M XHMHUYECKHE CBOMCTBA (pEeakLUMHM 3aMELICHHs M TOPEHHs), HAXOXKICHHE B
pUpOAE, MONyYeHNE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHI psia. OTWIEH W MNpOonWieH — HpocTeimime
NOPEACTAaBUTENN AJIKEHOB: (U3MYEeCKHe M XMMHYECKHE CBOWMCTBA (peakuuu T'MIPUPOBaHUS,
rajJoreHUPOBaHMs, TUAPATALMN, OKUCIICHHS U TOJTUMEPHU3aLIUH), IIOJIyYCHHE U IPUMEHEHHE.

Anxanunensl: OyramueH-1,3 u meTunOyraaneH-1,3: ctpoeHne, BaKHEHIINEe XUMHYECKHUE CBOWCTBA
(peaxuus noauMepusanun). [lomydeHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJKWHBL: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHH psia. ANETHIeH — MpOCTeHIIHi
NpEACTAaBUTEb aJKHHOB: COCTaB, CTpOEHHE, (QU3MYECKHEe U XUMHYECKHE CBOWCTBa (peakiuu
THJIPUPOBAHMS, TaJIOT€HUPOBAHNUS, THAPATAIINH, TOPEHUS ), TOyYeHHE U IPUMEHEHHUE.

Apensl. benzom: coctaB, cTpoeHWe, (uU3MUECKME M XUMHYECKHE CBOWCTBA (peakuuu
raJOreHUPOBAHUS 1 HATPOBAHMUS), IOJTydYeHHE U IPUMEHEHUE. T01y0a: cOCmas, cmpoetue, gusuieckue u
Xumudeckue CeoUCmea (peakyuu eano2eHupoGaHus U HUMPOBAHUS), NOAYYEHUe U NpUMeHEHUe.
ToxcuuHOCTh apeHOB. ['eHeTHYecKast CBSA3b MEXAY YTIEBOJOPOJAMH, MPUHAAISKAIIIMHA K Pa3IMYHBIM
KJlaccam.

[TpupoaHbie HCTOYHUKH YTIEBOAOPOROB. [IpuponHbIil ra3 u monyTHele HeQTsaHbICe ra3sl. HedTh 1
e€ mnpomcxoxaenne. CnocoObl mepepadOTKH HePTU: MEperoHkKa, KpeKUHT (TepMHUYECKHI,
KaTanmuTHdeckuil), muponus. [IpoaykTsl nepepaboTKi HeTH, X MPUMEHEHHE B MPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yroib U MPOYKTHI €T0 MepepadoTKH.

OKCTepUMEHTaJbHbIE METOAbl HM3y4YeHHs BEIIeCTB M HX MPEBpaIleHU: O3HAKOMJICHHE C
oOpa3iamu 1acTMace, KaydykoB U Pe3HHbI, KOJUIeKIud «HedTb» U «YTolb), MOIEIUpOBaHHE MOJIEKYT
YTIIEBOJIOPONIOB M TAJIOT€HONIPOU3BOJHBIX, MPOBEJACHNE HPAKTUYECKOW PabOTHI: MOIy4YEeHHE ITHJICHA U
M3y4YEHHE €r0 CBOWCTB.

Pacuérnble 3ana4n.

Brorunicnenust mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA HCXOTHOTO
BEIIeCTBa WJIM TPOAYKTa PEaKIHH MO HM3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOAYKTOB PEAKILIMH).

Kucaoponconep:kamue oprannyeckue coeJuHeHust

[IpenensHble OAHOATOMHBIE CIIUPTHI. METaHON W 3TAHOJ: CTPOEHHE, (HU3UUECKUE U XUMUIECKUE
CBOWCTBa (peakUuMH C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOAOPOAAMH, TOpEHHUE), NPUMEHEHHE.



Bopoponuble CBSI3M MEXAy MOJIEKyJaMH CHOUpPTOB. JlelicTBHE MeTaHoNla M STaHOJIAa Ha OpPraHU3M
YeNoBeKa.

MHOroaToMHbI€ CIUPTHL. DTWICHIJIMKONb M TIIHLEPUH: CTpOEHHUE, (pu3ndYeckne W XMMHUYECKUE
CBOICTBa (B3aMMOJCHCTBHE CO IIENOYHBIMH METaJUlaMH, KayeCTBEHHAs peakUus Ha MHOTOATOMHEIE
cnupThl). JlelficTBue Ha opranu3M uenoBeka. [I[puMeHenue riuepruaa v 3TUICHT KOS

®eHoM: CTpoeHHe MOJEKYJNbl, (U3UUYECKUe M XHMHYECKHE CBOHcTBAa. TOKCHYHOCTH (eHoia.
[Ipumenenue denona.

Anpaeruapl U kemoHwvl. PopMmanbIerui, aueTadbIeTUA: CTPOCHHE, PU3MUECKHEe W XUMUYECKUE
CBOWCTBa (peaKK OKUCICHUs U BOCCTAHOBIICHHSI, KAUECTBEHHBIE PEAKLIKH), IIOyYeHHE U TPUMEHEHHE.

OnHOOCHOBHBIE TpeAeibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHAas H YKCYCHas KHCIIOTHI:
CTpoeHHue, (U3NYECKHEe W XUMHUYECKHE CBOWCTBa (CBOMCTBa, oOLIMe A Kiacca KUCIOT, PEeaKius
ITepUPHKALNH), TIOJlydYeHne U NpuMeHeHne. CTeapuHOBas M OJIEMHOBAs KUCIIOTHI KaK MpPEACTaBUTEIN
BBICIIMX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIEe JIeiicTBHeE.

Croxable 3QUpHl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['Maponn3 cioxkHBIX 3¢upoB. XKXupsl.
I'uaponus sxupos. [Ipumenenue xupoB. bronorndeckas poib KHUPOB.

VYrneBogpl: coctaB, Kiaccu(uKanus yriaeBoJoB (MOHO-, AW- W Tojducaxapuipl). [Jrokoza —
NpOCTEHIINIT MOHOCAaXapH: OCOOCHHOCTH CTPOSHHS MOJEKYNBI, pU3MYECKHEe W XUMHUYECKHE CBOWCTBA
(B3aumopeiictBue ¢ runpokcugom meau(ll), okucieHne ammmadHbBIM pacTBOpoM okcuga cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIIOKO3bl), HaXOXKJICHUE B MPUPOJE, NPUMEHEHHE, OMOJIOTHYECKas: POIib.
®otocunre3. PpyKTO3a KaKk H30Mep TIFOKO3bI.

Kpaxman wu nemmonosza kak mnpupoaHsle mnoiauMepbl. CTpoeHHME Kpaxmajia M LEeJUII0JIO3BI.
dusznyeckre 1 XMMUYECKUE CBOMCTBA KpaxMmaia (THIPOJIN3, KaueCTBEHHAs! PEaKHs C HOIOM).

OKCIIepUMEHTAJIbHBIE METOABI N3yUCHHUS BELECTB M UX NPEBPALLCHUI: IPOBEACHHE, HAOII0AEHUE
U ONHMCAaHHE AEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIIUPTOB, KaYECTBCHHBIE PEaKLMM OJHOATOMHBIX
crupToB (OKMCIIeHue 3TaHona okcuaoM Meau( 1)), MHOrOaTOMHBIX CTUPTOB (B3aMMOIECHUCTBUE TIUIEPHUHA
¢ tunpokcugom Mmenu(ll)), ampaernmoB (okucIeHHE aMMHAYHBIM pacTBOpoM okcuaa cepebpa(l) u
ruapokcunom Mmeau(ll), B3amMopeilicTBue Kpaxmaja € HOAOM), TPOBENEHHE MPAKTHYECKOW pPabOTHI:
CBOICTBA PacTBOpa yKCYCHOM KHCIIOTHI.

PacuérHble 3anaun.

Boruncnenus mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WMJIM NMPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOTHBIX
BEILIECTB WIH NPOLYKTOB PEAKLIUH).

AzoTconepxaliie OpraHuuecKre COeANHEHHUSI.

AMHUHOKHUCIIOTHl KaKk aM(OTepHble OpraHMYecKHe coenuHeHus. Du3nyeckue M XHMHUECKHUE
CBOWCTBa aMHHOKHUCIIOT (Ha IpuMepe IMuuHa). buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTumpl.

Benku kak mpupoIHbIE BEICOKOMOJIEKYIISIpHBIE coequHeHus. [lepBuyuHas, BTOpUYHas U TPETUYHAS
CTpYyKTypa 0enkoB. XMMHUYECKHE CBOMCTBA OEJNKOB: THIPOJIN3, JEHATYPALUs], KAUeCTBEHHBIC PEaKUU Ha
OenKm.

OKcIlepuMEHTAIbHBIE METObl M3YUYEHHUS BELIECTB M UX MPEBPALICHUI: HAOMIOACHUE U ONMCAHUE
JACMOHCTPAIMOHHEBIX OIIBITOB: JCHATYpalUuA OeJIKOB IIpy Harp€BaHnu, IBETHBLIC PECAKIIUN O€JIKOB.

BbicokomoliekyIsipHbIe COeTUHEHMST

OcHOBHBIE IIOHATHUA XHUMHHN BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁZ MOHOMCED, IIOJINMED,
CTPYKTYPHOE 3BEHO, CTEMEHb ITOJUMEPH3AIINU, CPEOHSIS MOJICKyJsipHas Macca. OCHOBHBIE METOJBI
CHUHTE3a BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁ — IoJimMepur3alusd U MOJIUKOHJACHCAIIA.

9KCHepI/IMeHTaﬂBHLIe MCTOAbI HU3YUCHHA BCHICCTB U HUX HpeBpaH.[eHPIfII O3HAaKOMJICHHE C
O6p33HaMI/I IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC, KAy4yKOB.

MeXIpeIMETHBIE CBSI3H.

Peanmzamuss MeXnpenMeTHBIX CBs3ed TNpH W3yuyeHUM opraHnudeckod xumum B 10 Kimacce
OCYIIECTBIISIETCSl Yepe3 HMCIIONb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK M TOHITHH,
ABJIAIOMINXCA CUCTCMHBIMU JJI1 OTACIIBHBIX TPEAMETOB €CTCCTBCHHO-HAYYHOI'O IIUKJIA.



OOmue ecTecTBEHHO-HAy4YHbIC MOHATHA: SBJICHHWE, HAaydHBIH (hakT, TUIOTE3a, 3aKOH, TEOpus,
aHalM3, CHUHTE3, Kiaccuukauus, MNEPUOJUYHOCTh, HAOMIOJCHUE, U3MEpEeHHe, JKCIIEPUMEHT,
MOJIEJIMPOBAaHHUE.

®dusuka: Marepus, 3HEpPrus, Macca, aToM, 3JEKTPOH, MOJEKYyJa, 3HEPreTHYEeCKHH YpOBEHB,
BEIIECTBO, TeJO, O0BEM, arperaTHoe COCTOSHUE BelIecTBA, (U3MUECKHE BEIMYMHBI M E€IWHHUILBI HX
U3MEpEHHUS.

Buonorus: xnerka, opraHmsMm, Ouocdepa, OOMEH BEIIECTB B OpraHusMme, (OTOCHHTES,
OMOJIOTMYECKU aKTUBHBIC BellecTBa (OCIKH, yrIIeBOIbL, JKUPHI, HEPMEHTHI).

I'eorpadusi: MuHEpanbl, TOpHBIE TOPOJIBL, TTOJIE3HBIE HCKONIAEMBbIE, TOILIMBO, PECYPCHI.

TexHomorusi: MHIIEBBIE MPOTYKTHl, OCHOBBI PAllMOHAIBHOTO TMTAaHUSA, MOIOIIME CPEACTBA,
JIEKapCTBEHHBIE W KOCMETHMYECKHE IIpernaparbl, MaTepuanbl M3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBLIAS N HEOPTAHUYECKAS XUMUSA

TeopeTH4yeckue 0CHOBBI XHMHHU

XuMUYecKuid 31eMeHT. AToM. Sapo aToMa, M30TONBI. DIEKTPOHHAS 000JI04Ka. DHEPreTHIeCKue
YPOBHH, MOAYPOBHH. ATOMHBIE OpOWUTanu, S-, P-, O- smemeHThl. OCOOCHHOCTH pachpeneaeHHs
JJIEKTPOHOB 10 OpOMTAISIM B aToOMax »JJIEMEHTOB MEPBBIX YETHIPEX IEPHOAOB. IEKTPOHHAsS
KOH(UTYpaIrs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuoguueckas cucreMa xumudeckux siemeHToB Jl. M. Menaeneesa.
Ces13p neproamdecKoro 3akoHa u [leproamaeckoit cucreMsl xuMudecknx snemenToB J[. . Menzaeneea
C COBPEMEHHOW TEOpHEH CTPOCHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHMHYECKHX
3JIEMEHTOB M O0pa3yeMbIX MMM INPOCTBIX M CJIOXHBIX BEIIECTB IO IpymIiaM M HepuoiaM. 3HadeHUe
MIEPUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BeniecTBa. XMMUYECKask CBsI3b. BUABI XUMHYECKOH CBA3M (KOBAJICHTHAS! HEMOJSIpHAs U
NoJIsIpHAsi, MOHHAsA, MeTalindeckas). MexaHU3MBl 00pa30BaHMsT KOBAJICHTHOW XWMHUYECKOW CBSI3H
(oOMeHHBI M JTOHOPHO-AKIENTOPHEIN). BomopoaHas cBs3b. BaneHTHOCTh. DJEKTPOOTPHIATEIBHOCTD.
Crenens okuciaeHus. MoHbI: KaTHOHBI U aHUOHBI.

BemecTBa MONEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTAaBa BEILECTBA.
Tunsl KpUCTANTNYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA KPUCTAIIIMUECKOHN peIméTKY.

[lonsiTne o nucmepcHBIX cucTeMmax. VICTHMHHBIE W KOJNJIOWJHBIE pacTBOpbl. MaccoBas J1oins
BEILIECTBA B PaCTBOPE.

Krnaccudukanus HeopraHumdeckux coeauHeHHd. HoMeHKIaTypa HEOPraHMYECKHX BEIIEeCTB.
I'eneTndeckas cBA3b HEOPraHWYECKUX BEIIECTB, MPUHAJISKAIINX K PA3TUYHBIM KJIACCaM.

Xummueckas peakuus. Kimaccuukanys XuMAYECKUX PEaKIUi B HEOPTaHMYECKOH U O PraHnIecKOM
XUMHH. 3aKOH COXpaHEHHsS MacChl BEIECTB, 3aKOH COXpPAaHEHHWA M TPEBpAIleHUs OSHEPTruu Npu
XUMHUYECKUX PEaKIUsX.

CKopocTh peaknny, e€ 3aBUCUMOCTD OT Pa3NYHbIX (phakTopoB. OOpaTUMBbIE peakInu. XUMUYECKOe
paBHOBecue. DakTOphl, BIUSIOIINE HA COCTOSIHUE XUMAYECKOro paBHoBecHs. [Ipuniun Jle larense.

OnexTponutudeckas auccornuanys. CUIbHbIE U cladble 3JeKTpoanThl. Cpesla BOJHBIX pacTBOPOB
BEIIECTB: KHUCTasl, HeHTpaibHas, MEeI0THAs.

OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

OKCTepUMeHTaIbHBIE METOJABl M3y4YeHHs] BEUIECTB M WX IPEBPAIICHUI: JEMOHCTpAIUs TaOJIHUIl
«Ilepuognueckass cucreMa xuMmudeckux oaneMmeHtoB J[. M. MeHneneeBay, H3ydeHUe MOJeENEH
KPUCTAUIMYECKUX PEIIETOK, HaOMI0JeHNEe U ONMHCAaHHE NEMOHCTPALMOHHBIX M J1a0OPaTOPHBIX OIBITOB
(paznoxeHue mEpoKcHIa BOIOPOJa B NPUCYTCTBUM KaTaluW3aTopa, OMNpEAETCHHE CpeIbl pacTBOPOB



BEIICCTB C TIIOMOIIbI0 YHHBEPCAILHOTO WHAMKATOPA, pEaklMd HWOHHOTO OOMEHa), MpPOBEIACHUE
MPAKTHUYECKON paboThI «BiusiHIEe pa3InYHbIX (DaKTOPOB Ha CKOPOCTh XUMHUYECKOM PEAKITHI.

PacuérHurie 3amaun.

Pacuétel mo ypaBHEHHSIM XMMHYECKHX pPEaKUUid, B TOM YHUCIE TECPMOXUMHUYECKUE PaCUETHI,
pacy€Thl ¢ UCIIOIB30BAHUEM MOHSITHUS «MacCOBas JOJIS BELICCTBAY.

Heopranuyeckas xumus

Hemerannel. [lonoxxenne HemeramioB B llepuoanueckoi cucreMe XUMUUECKUX anemMeHToB . M.
MenzeneeBa M OCOOCHHOCTH CTPOCHUs aToMOB. (DH3MUECKHE CBOMCTBA HEMETAUIOB. AJUIOTPOIHUS
HEMEeTaJJIOB (Ha MpUMepe KUcIopoaa, cepsl, pocdopa u yriepoaa).

XHUMUYECKHE CBOMCTBAa BKHEHUIITNX HEMETAIOB (TaJIOTEHOB, Cephl, a30Ta, docdopa, yriepoaa u
KPEMHHUS) U UX COSAMHCHUH (OKCUIOB, KUCIOPOJICOIEPIKAIIUX KUCIOT, BOJIOPOIHBIX COSAUHEHU).

IIpuMeHeHre BaKHEHIITNX HEMETAJIOB U UX COCTUHEHUH.

Meramnel. [lonoxxenne meraminoB B llepuoanueckoil cucreme xumuyeckux anemeHToB [ .
MengeneeBa. OCOOCHHOCTH CTPOSHUS AJICKTPOHHBIX 000JI0UYEK aToMOB MeTauioB. OOmue dusndeckue
cBoiicTBa MeTauToB. CIIaBbl METAIOB. DJICKTPOXUMUUCCKUN P HAPSXKEHUH METAILIOB.

XUMHUYECKHE CBOWCTBA BaXHEWIIMX METAJIOB (HATPUM, Kauuil, KaJbIUH, MarHui, aJlOMUHUMH,
[IUHK, XPOM, JKEJIe30, ME/Ib) U UX COCIMHCHIIMA.

OO01ue crocoOb! Noay4YeHus: MeTaIIOB, [IpuMeHeHe METaJIIIOB B OBITY U TEXHHKE.

OKCIEPUMEHTAILHBIE METOJbI HM3yYEHHUs BEIIECTB M WX MPEBPAIICHUN: H3yUYCHUE KOJUICKIIUU
«MeTaibl M CIUIaBbI», 00Pa3lOB HEMETAJIOB, PEIICHUE 3KCICPUMEHTAIBHBIX 3aj1ay, HAOJIOJCHUE U
OTHCaHWE AEMOHCTPAIIOHHBIX ¥ JIA0OPATOPHBIX OMBITOB (B3aMMOCHCTBHAE THIPOKCHIA AFOMHHUS C
pacTBOpaMu KHCJIOT | Iesioueii, KadueCTBEHHBIE PeaKIIi Ha KATHOHBI METAJIJIOB).

Pacuérnbie 3anaumn.

Pacuérer Macchl BemecTBa MM 00hEMA Ta30B MO0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WA
00BEMY OHOTO M3 YYAaCTBYIOIINX B PEAKIIUHN BEIIECTB, PACUETH Macchl (00BEMa, KOJTMYECTBA BEIIECTBA)
MPOJYKTOB PEAKIUH, €CJIU OJJHO U3 BEIIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponmp xumum B oOecmedeHUM SKOJOTHUYECKOW, DHEPreTHYeCKOW M MHIIEeBOH O0e30MacHOCTH,
pa3BuTHH MenUUUHBL. [IOHATHE O Hay4YHBIX METOAAX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnenns o0 OOMMX HAyYHBIX MPHUHIWNAX TPOMEIIICHHOTO MONYyYeHUS Ba)KHEHITNX
BEIIIECTB.

YenoBek B MHUpE BELIIECTB M MaTEpHUAJOB: BAXKHEHMIINE CTPOUTEIBHBIE MAaTEPHAIIBL,
KOHCTPYKIIMOHHBIE ~MaTepHalibl, KpAacKH, CTEKJIO, KepaMUKa, MaTepualbl JUisl 3JIEKTPOHUKH,
HAaHOMATEPHAIbl, OpPraHUYeCKUe U MUHEPATIbHBIE YI00peHUsI.

XuMHs U 300pPOBBE YEJNOBEKA: MpaBUjia KCIOJIb30BAHUS JIEKAPCTBEHHBIX MNpENapaToB, IMpaBUiia
0e301MacHOT0 NCTIOIB30BAHUS MTPETIapaToB OBITOBOM XMMHHU B TIOBCETHEBHOMN JKHU3HU.

MexmnpeaMeTHBIE CBS3H.

Peanmzamust MeXnpeaMEeTHBIX CBsI3eH NpW W3yYeHUH oOIell W HeopraHwdeckod xumuu B 11
KJIACCEe OCYINECTBISIETCS 4Yepe3 HCIOJIb30BaHWE Kak OOIIMX eCTECTBEHHO-HAyYHBIX MOHSTHH, TaK U
MIOHATHH, SIBIISTFOIINXCS CUCTEMHBIMH JIJIS1 OTJCIHHBIX MPEIMETOB €CTECTBEHHO -HAYTHOT'O IIHKJIA.

OO01IMe eCTeCTBEHHO-HAYYHBIC IIOHATHSA: HAydHbI (DAaKT, THUIIOTE3a, 3aKOH, TCOPHS, AaHaJIM3,
CUHTE3, Kiaccu(UKalus, NEPUOAUYHOCTh, HAOIOJEHUE, SKCICPUMEHT, MOJACIMPOBAHHUE, HW3MEPECHHE,
SIBJICHUE.

®dusnka: MaTepusi, DJHEPIHs, Macca, aToM, DJJIEKTPOH, TPOTOH, HEWTPOH, HOH, W30TOII,
PaIMoOaKTUBHOCTD, MOJICKYJIA, SJHEPTCTHUECKHU YPOBEHB, BEIIECTBO, TEIO, 00HEM, arperaTHoe COCTOSIHHE
BeIecTBa, GU3MUECKIE BETUINHBI U CAMHUIIB UX U3MEPECHUS, CKOPOCTh.

buosorus: kjerka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MaKpO- U MHKPOIJIEMEHTHI, BUTAMHHBI,
0OMeH BEIIECTB B OpraHu3Me.

I'eorpadus: MuHEpabl, TOPHBIE TOPOJIBI, TIOJIE3HBIE HCKOTAEMbIE, TOILITMBO, PECYPCHI.



TexHomorus: XuMHYCCKas MOPOMBINIUICHHOCTb, MCTAJUIyprus, I[IPOU3BOACTBO CTPOUTCIIbHBIX
MaTcpUuajioB, CEIIbCKOXO035IHCTBEHHOE MMpOU3BOACTBO, MHUIICBAA MNPOMBIINIJICHHOCTD, Q)apMaueBTquCKaﬂ
MMPOMBIIIIJIICHHOCTb, IMPOU3BOACTBO KOCMCTUYCCKUX TMPENapaToB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX
MaTCpUuajioB, SJICKTPOHHAA ITPOMBINIJIICHHOCTh, HAHOTCXHOJIOTUH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMMHUU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI

®OI'OC COO ycranaBnmuBaeT TpeOOBAHHS K pe3ysibTaTaM OCBOCHHS OOYJAIOIIMMECS IPOTPaMM
cpeaHero oOmero o60pa3oBaHHs (JIMYHOCTHBIM, METalpeIMETHBIM W TpeAMeTHbIM). HayuHo-
METOANYECKOH OCHOBOH A pa3pabOTKH IUIAHMPYEMBIX pPEe3yJbTaTOB OCBOCHHUS NPOrPaMM CPEIHETO
o0rmiero o6pa3oBaHusl SBISIETCS] CHCTEMHO-AEATEIbHOCTHBIN MOIXOI.

B cooTBeTCTBUM C CHCTEMHO-AEATEIFHOCTHBIM MOJAXOJ0OM B CTPYKTYpE JIUYHOCTHBIX PE3YJIbTaTOB
OCBOCHHUSI mpenmera «XHUMHUS» Ha ypOBHE cpegHero oOmero oOpa3oBaHMs BBLACICHBI CIIEAYIOIIUE
COCTaBJISIOIINE!

OCcOo3HaHHEe OOYyYarOIIUMHCS POCCHHMCKON TPa)KAaHCKOW MIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENIEHOCTH U CAMOOIIPEIENIEHUIO;

HaJIM4Me MOTHBAH K 00YYEHUIO;

IICJICHANIPABIICHHOE PAa3BUTUE BHYTPCHHHUX YOSKICHHH JIMYHOCTH HA OCHOBE KITFOUEBBIX
LHEHHOCTEH U UICTOPUUECKUX TpaIuliuid 0a30BOH HayKH XHUMUH;

TOTOBHOCTH W CHOCOOHOCTh OOYYaroIIMXCs pPYKOBOACTBOBATHCSI B CBOCH JIESTEIHHOCTH
IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, IIPUCYIINUMU HGHOCTHOﬁ CHUCTEME XUMHNUYCCKOI'O O6p2130BaHI/Iﬂ;

HAJIMYME MMPABOCO3HAHMS JKOJOTUYECKOW KyJIbTYphl M CIOCOOHOCTH CTaBUTh LEIH M CTPOUTH
JKU3HCHHBIC IIJIaHBbI.

JIMYHOCTHBIC pPE3yJIbTaThl OCBOCHMS MpeaMeTa «XHMHUs» JOCTHTAIOTCS B €IUHCTBE Y4eOHOW H
BOCHIUTATEIbHOMN ACATCIIBHOCTU B COOTBETCTBUU C T'YMAHUCTUYCCKUMHU, COLUOKYJIbTYPHBIMH, JYXOBHO -
HPAaBCTBCHHBIMU HEHHOCTAMHU W HACATIAMHU pOCCI/II\/'ICKOFO TpaKaaHCKOr'o 06H1€CTB3, MPpUHATBIMU B
oOmiecTBe HOpPMaMd W TPaBHJIAMH TIOBEACHUS, CIIOCOOCTBYIOUIMMHU TMpOIEccaM CaMOMO3HAHMS,
CaMOpa3BUTHUS M HPABCTBEHHOTO CTAHOBIICHHSI TMIHOCTH O0YYarOIIHXCS.

JInmgaHOCTHBIE pe3yNnbTaThl OCBOSHHS IpeaMeTa «XUMHs» OTpakaroT c(HOPMHUPOBAHHOCTH OIIBITA
MO3HABATEIFHON W MPAKTUIECKON JESITeIHHOCTH OOYJArOIINXCS M0 Pean3aluy MPUHATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIEe B YaCTH:

1) rpaskIaHCKOro BOCIIMTAHMA

OCO3HaHUS 00YYaIONMIUMHICS CBOMX KOHCTHUTYIIMOHHBIX MIPaB M OOS3aHHOCTEW, YBAXKECHUS K 3aKOHY
Y TIPABOTIOPSIIIKY;

MIPEJICTABIICHHUS O COIMANBHBIX HOPMaxX M MPaBUIIaX MEXINIYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATENHbHOCTH TIPHU CO3/aHUM YYEOHBIX TIPOEKTOB,
peIIeHnH YIeOHBIX U MTO3HABATEIbHBIX 33124, BHITOIHEHIH XUMHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMATh M TIPUHUMATh MOTHUBBI, HAMEPEHHUs, JOTHKY W apryMEHTHI JPYTHX MHpU
aHaIIM3€ Pa3INYHBIX BUJOB yUeOHOI NIeATEIIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS

[IEHHOCTHOT'O OTHOIIEHHUS K HCTOPUIECKOMY U HAYYHOMY HACIIEIHIO OTEYeCTBEHHON XUMUH;

YBa)KEHHSI K TPOIECCY TBOPYECTBA B OOJACTH TEOPHH M TMPAKTHYECKOTO NMPUMEHEHHS XHMUH,
OCO3HAHUSl TOTO, YTO IOCTIDKEHHS HAyKH €CTh Pe3yJbTaT AJHUTENbHBIX HAOMIOACHUH, KPOHNOTIMBBIX
9KCTIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U MPAKTUKOB;

MHTEpeca U TO3HABAaTENbHBIX MOTHMBOB B IOJIyYEHHH W TOCIEIYIOLIEM aHaIu3e MH(opManuu o
NePeIOBBIX JOCTHKEHUAX COBPEMEHHOIN OTEUECTBEHHOM XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHU A, OSTUYCCKOI'0 IMMOBECICHU A,

CIOCOOHOCTH OICHUBATHL CUTyallMH, CBA3AHHBIC C XHUMHWYCECKUMU ABJICHUSAMHU, W TIPUHUMATH
OCO3HAaHHBIC PCHICHHA, OPUCHTUPYACH Ha MOPAaJIbHO-HPAaBCTBCHHBLIC HOPMBI 1 HEHHOCTHU,

T'OTOBHOCTH OLICHUBATH CcBOE TMMOBCACHUEC U MTOCTYIIKHU CBOUX TOBapI/IIlIeﬁ C HO3I/IHI/II71 HPaBCTBCHHBIX
1 IPABOBBIX HOPM U OCO3HAHUEC HOCJIG}ICTBI/Iﬁ OTHUX NOCTYIIKOB;



4) popMupoBaHMA KYJbTYPHI 310POBbSI:

NOHUMAaHUSl IIGHHOCTeW 370poBOoro W Oe3omacHOro obpasa KHU3HHM, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHOMY (PH3HYECKOMY M IICUXHUYECKOMY 3I0POBBIO;

COOJIIOICHNUS TIpaBHJI 0€30MaCHOT0 OOpaIICHUs ¢ BelleCTBaMH B OBITY, TIOBCEIHEBHOM KHU3HU U B
TPYAOBOH JI€ATEIBHOCTH;

NOHUMAaHUS LICHHOCTH TPaBWJ MHIAWBHIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro MOBEICHUS B
CUTYaLUsIX, YITPOXKAIOIIUX 3J0POBBIO U XKHU3HU JIIOZEH;

OCO3HAHHUSl TIOCIEACTBUA W HENPUATHS BPEIHBIX MpPHUBBIUEK (YHOTpeOJCHUSI alKorods,
HapKOTHKOB, KypeHHS);

5) TpynoBoro BocnuTaHusi:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B y4eOHO-MCCIIEIOBATENbCKON AEATENLHOCTH, O0OIECTBEHHO
MIOJIE3HOM, TBOPUYECKON U JAPYTUX BUJAX AESATEIBbHOCTH;

YCTaHOBKU Ha aKTHBHOE y4aCTHE B PEIIEHUH NMPAKTHUECKUX 3a/1ad COLMAIbHON HANpaBIEHHOCTH
(B pamMKax cBOero Kjacca, HIKOJbI);

MHTEpeca K MPaKTHUYECKOMY H3YyYEHHIO MpOoQeccHil pa3inyHOro poaa, B TOM YHCJIE HAa OCHOBE
MIPUMEHEHUs MPEAMETHBIX 3HAHUN TI0 XUMHUU;

YBa)XEHUS K TPYAY, JIOASIM TpyAa U pe3yibTaTtaM TpyI0BON JeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHIYalbHOW TpaeKTOpHH o0Opa3oBaHHA, Oyayei
npodeccul W peanu3allid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XUMHH, HHTEPECOB M OTpeOHOCTEH 00111ecTBa;

6) 3K0JI0rHYeCKOro0 BOCIIUTAHMS:

9KOJIOTHYECKH LIEIeCO00Pa3HOr0 OTHOLIEHUS K MPHUPOJE, KaK UCTOUYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3emie;

NOHUMAHUSl TJI00AJBHOIO XapakTepa OJKOJOIMYECKUX MpoOjeM, BIUSHHS HKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLUATIBHOU Cpeabl;

OCO3HAaHUS HEOOXOAMMOCTH HCIIONB30BAHUS JOCTIDKEHMH XUMHMU IUIsI PELICHUS] BOIPOCOB
paIoOHAIBHOTO PUPOIOIOIB30BAHNS;

AKTUBHOT'O HENPUATHS JEHCTBUM, MPHHOCIIINX BpPEl OKPYKAIOLIEW NMPUPONHON cpene, yMEHHUs
NPOTHO3UPOBATh HEOJIArompUATHBIE 3KOJIOTHYECKUE IOCIEICTBHSA NPEANPHHUMAECMBIX JACHCTBUH U
MPEeNOTBPAILATh HX;

HaJIMYMsI pa3BUTOTO SKOJIOTHYECKOTO MBIIUIEHNUS, 3KOJIOTHUECKOM KyIbTYpbI, ONbITA JEATEIBHOCTH
9KOJIOTUYECKON  HANpPaBICHHOCTH, YMEHHMsS  pPYKOBOACTBOBAaThCA HWMH B ITO3HABaTEIbHOM,
KOMMYHHMKAaTUBHOH M COLMAJbHOM MpPAaKTUKE, CHOCOOHOCTHM M YMEHHUS AaKTUBHO NPOTHUBOCTOATH
UCOIOTHH XeMOpOoOuH;

7) 1eHHOCTH HAYYHOI'0 O3HAHUS:

c(OPMHUPOBAaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HayYKU 1 00IIECTBEHHOM NPaKTHKH;

NOHUMAaHUS CHeUn(UKI XUMHUH KaK HayKd, OCO3HaHUs €€ poii B (POPMHUPOBAHUH PALlMOHATBHOTO
HAY4YHOTO MBIIIJICHUS, CO3MAaHUM LIEJIOCTHOTO NPEACTAaBICHUS 00 OKPY)KAIOIIEM MHUpPE KaK O €JUHCTBE
NPUPOJBI M YEJIOBEKa, B MO3HAHWUHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHHd Npo0iieM COXpaHEeHUs
MIPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO0O0H 3HAYMMOCTH XUMHMH JUISI COBPEMEHHOM I[MBHIM3alMU: B €€
TYMaHUCTHYECKOM HANPaBIEHHOCTH W Ba)XKHOM POJM B CO3/JaHWU HOBOW 0a3pl MaTepHAIbHON KYJIbTYpPHI,
pelIeHnH TI00aNbHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOH, JHEPTETHYECKOM,
MUIIEBONH U DKOJOTUYECKOW 0e30MacCHOCTH, B Pa3BUTHH MEAMIMHBI, 00CCIICUCHHH YCIOBUH YCIICIIHOTO
TPYyZa ¥ SKOJOTHYeCKr KOM(OPTHOH KU3HH KaXKIOTO WICHa O0IIecTBa;

€CTECTBEHHO-HAyYHOW IPaMOTHOCTH: TIOHUMAHMSI CYIIIHOCTH METOIOB TIO3HAHUS, MCIIONb3yEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh IOJIydaeMble 3HAHUA IS aHajiu3a U OOBSICHEHUS
SBJICHUI OKpY’XaroIllero MHpa M IMPOUCXOASIINX B HEM H3MEHEHUIl, yMEHHs AeNaTb 0OOCHOBaHHBIE



3aKJIIOYEHUS] Ha OCHOBE HAayYHBIX (PAKTOB M MMEIOLIMXCS NAHHBIX C LENBIO MOTYYEHHUS TOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSITENIHO MCIOJIb30BaTh XMMHUECKHE 3HAHMS JUIA pelIeHHs HpolieM B
peabHBIX )KU3HEHHBIX CUTYAIUsX;

MHTepeca K MO3HAHUIO M HCCIIE0BATENbCKON AEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEPHIBHOMY 00pa30BaHMIO U CaMOOOpPa30BAHUIO, K aKTHBHOMY
MOJTYYEHUIO HOBBIX 3HAHHUI 10 XUMHHU B COOTBETCTBHUH C KU3HEHHBIMHU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX cepax mpodecCHOHATEHON e TeTbHOCTH.

METAIIPEJJMETHBIE PE3YJIbTATbI

MeranpeaMeTHbIe pe3yibTaThl OCBOCHHS Y4eOHOro mpeaMeTra «XHMUs» Ha YPOBHE CPEIHEro
o011ero o0pa3oBaHMs BKIIIOYAIOT:

3HAUUMble IS (OPMHPOBAHUS  MHUPOBO33PEHHS  OOYYAIOUIMXCS  MEKIUCUUILITHHAPHBIC
(MeXIIpeIMETHBIE) OOIICHAYyYHbIC IMOHATHS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOWM KapTHHBI MHUpA W
crienuKy METOZOB MO3HAHMS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, YHEPIHS,
SIBJICHUE, IPOLIECC, CUCTEMa, HaydyHbId (DAKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
Uccle/IoBaHue, HaOII0ICHUE, H3MEPEHHE, IKCIIEPUMEHT U PyTHe);

YHUBEpCaNbHbIC Y4eOHble JeicTBUSl (IO3HABaTelbHbIE, KOMMYHHKATUBHBIC, PEryISTHBHEIC),
obecrnieunBaroiue (GopMupoBaHWEe (PYHKIMOHATBHOW TPAMOTHOCTH W COIMAIBHONH KOMIICTCHIIHH

obyyJaronmxcs;

CIOCOOHOCTh 00yJaromuxcs UCIIOJIb30BATh OCBOCHHBIC MEXKIUCITUTITUHAPHEIC,
MUPOBO33PCHUYECKIE 3HAHHUS W YHUBEPCAIbHBIC y4eOHbIC JECHCTBUS B TO3HABATEIHHON M CONMAILHON
MPaKTHKE.

MeranpeaMeTHbIE  pe3yNbTAaThl  OTPAKAIOT  OBJIAJIEHUE  yYHUBEPCAIBHBIMH  YY€OHBIMHU
MO3HABATEIFHBIMU, KOMMYHHUKATHBHBIMH U PETYJISTHBHBIMU TEHCTBUSIMHU.

OBiajeHue YHUBEPCAJIBHBIMH Y4eOHBIMHU MO3HABATEILHBIMH TeHCTBUAMM:

1) 6a3oBbIe JIOrMYeCKHUE JeHCTBUA:

CaMOCTOSITETHHO (hOPMYITHPOBATH U aKTyaTH3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPEICTISATh TENH NeATEIIbHOCTH, 3a/1aBas IMmapaMeTpbl U KPUTEPHH MX TOCTHKEHUS, COOTHOCHTH
PE3yIBTATHI IEATEIBHOCTH C TIOCTABICHHBIMHA EISIMU;

WCTIOJh30BaTh P OCBOSHUM 3HAHUI MPUEMBI IOTHYECKOTO MBINUICHNS — BBIIEIATh XapaKTepHbIS
MIPU3HAKYU TOHITHH W yCTAaHABJIMBATH WX B3aUMOCBS3b, UCIOJIH30BATH COOTBETCTBYIOIINE MOHATHS IS
00BSCHEHHS OT/IENBHBIX ()aKTOB U SBJICHUI;

BEIOMpATh OCHOBAHUS U KPUTEPUH IS KITACCU(UKAIIUH BEIIECTB U XHMHUYECKUX PEeaKIInii;

YCTaHaBIMBATh IPUYNHHO-CIIEICTBEHHBIE CBSI3U MEXIY H3y4acMbIMU SIBIICHUSMU;

CTPOUTH JIOTUYECKHE PACCYKIACHHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, II0 aHAJOTHHU), BBISBISATH
3aKOHOMEPHOCTH W TIPOTHBOPEUYUS B PACCMATPUBAaEMBIX SIBICHUSX, (OPMYITUPOBaTh BBIBOABI U
3aKITIOYCHHUS;

MPUMEHSATH B MPOIIECCE MO3HAHWS, UCTIOIB3yEeMbIe B XHMHUH CHMBOJHYECKHE (3HAKOBEIE) MOJIEINH,
MpeoOpa3oBLIBATh MOJEIBHEIC MPEACTABICHUS — XUMHUYECKUM 3HAK (CHMBOJI) DJIEMEHTA, XUMUYECKas
dbopMyJsia, ypaBHCHUE XUMHUYCCKOW PEaKIMK — IPU PEIICHUH YUICOHBIX MO3HABATEIILHBIX U MPAKTUYCCKUX
3aaa4, NPpUMCHATH Ha3BaHHBIC MOJICJIBHBIC IMPCACTABICHUA JI BBIABJICHUA XapPaKTCPHBIX ITPU3HAKOB
N3y4acMbIX BCHICCTB U XUMUYCCKUX peaKnHﬁ.

2) 6azoBbIe McCIe0BATEIbCKIE AeHCTBHS:

BJIaACTb OCHOBAaMH ME€TOJ0B HAYYHOI'O IMMO3HAHUA BEIICCTB U XUMHWYCCKUX peaKHHﬁ;

(hopMyJIMPOBaTh IIEJIK M 3a/a4d MCCIICI0BaHMS, UCIIONIB30BATh MMOCTABJICHHBIC U CAMOCTOSTEILHO
C(I)OpMy.HI/IpOBaHHBIe BOIIPOCBI B Ka4y€CTBEC HHCTPYMCHTA IIO3HAHUA W OCHOBBI JJId q)OpMI/IpOBaHI/ISI
THUITIOTE3EI 110 IMTPOBCPKE IMMPABUIIBHOCTU BHICKA3bIBAEMBIX Cy)K,I[eHHfI;

BJIAJACTh HaBbIKaMH CaMOCTOSATCIIBHOI'O IIJIAaHUPOBaHUA u IMPOBCACHUA YUCHHYCCKUX
JKCIICPUMEHTOB, COBEPIICHCTBOBATh YMCHHUS HAONIONaTh 3a XOJOM IIPOIECCa, CaMOCTOSATEIBHO



MPOTHO3UPOBATh €ro pe3yibTaT, HOpMYyIHPOBaTh 00OOIIEHHS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH
PE3yIbTAaTOB MCCIE0BAHMS, COCTABISATH 000CHOBAHHBIM OTYET O MPOAEIaHHOM padoTe;

NpruoOpeTaTh ONBIT YYEHHYECKOH HCCIEeN0BATENLCKOW M NMPOEKTHOM NESTEeNbHOCTH, MPOSBIATH
CHOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIBHOMY TOHMCKY METOJOB pEIICHHS IMPAaKTUYeCKUX 3ajad,
MIPUMEHEHUIO Pa3IMYHbIX METOA0B IO3HAHNUS.

3) pa6ora c uHpopmManmeii:

OpPHECHTHUPOBATHCS B PAa3NUYHBIX HCTOYHHMKAX HH(POPMAaLWH (HAYYHO-TIOMYJISApHAs JHTEpaTypa
XHUMHYECKOT0 COJICpXKaHus, CIIpaBOYHbIEe TOCOOHs, pecypchl MHTepHeTa), aHaIM3UpOBaTh HH(OPMALIUIO
pa3IMYHBIX BUAOB M (QOpPM MpPEACTABICHMS, KPUTHUECKH OLEHHWBAaTh €€ JOCTOBEPHOCTh H
HEIPOTUBOPEUYUBOCTE;

(hopMynHMpoOBaTh 3aIPOCHl U MIPUMEHSTH Pa3IMYHbIE METOABI IPU MOKMCKE B 0TOOpe MH(pOpMAaLH,
HEOOXOIUMOH 1151 BHITIOJTHEHHsI y4eOHBIX 3a[a4 ONpeAeIEHHOrO THIIA;

npuoOpeTaTh OMBIT  HCIOJL30BaHUS  HWH(POPMALUOHHO-KOMMYHHUKATHUBHBIX TEXHOJOTHH U
Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHMalbHYIO (OpMy TpeacTaBieHHs HWHPOpManuu (CXeMbl,
rpa UKy, JuarpaMMBbl, TaOJIUIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BAaTh HAYYHBIH SI3bIK B KayeCTBE CPEICTBAa MpPU paboTe ¢ XUMHUYECKOH HH(GOpManueii:
NPUMEHATh MEXIpeAMeTHble ((pHu3uyeckrne M MaTeMaTHYeCKHe) 3HaKd W CHUMBOJBI, (OPMYIIHL,
ab0peBUaTypbl, HOMCHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKHE CPEJICTBA HATIISJHOCTH.

OgiageHue YHUBEPCAJIbHBIMU KOMMYHHUKATHBHBIMH JefiCTBUSIMMU:

3aJaBaTh BOINPOCHI IO CYLIECTBY OOCY)KIaeMOW TeMbl B XOJ€ IHajora W/WIM TUCKYCCHH,
BBICKA3bIBaTh HIEH, (HOPMYJIUPOBATH CBOM INPEIJIOKEHUS OTHOCHTEIBHO BBIIOJIHEHUS NPENI0KEHHON
3a1a4u;

BBICTYIIaTh C IIpe3€HTaluell pe3yJabTaTOB II03HABATEIBHOW IEATEIbHOCTH, MOJIYYE€HHBIX
CaMOCTOSITEJIbHO HJIM COBMECTHO CO CBEPCTHUKAMM IIPHU BBINOJHEHWH XHMHUYECKOI'O HIKCIEPHMEHTA,
NPaKTUUECKON pabOThI 110 UCCIEIOBAHUIO CBOMCTB M3Y4aeMbIX BELIECTB, pealIn3aliii y4eOHOro MpoeKTa
1 GOPMYJIMPOBATh BHIBOABI 110 pe3yJIbTaTaM IIPOBEAEHHBIX UCCIEIOBAHNHN IyTEM COTJIACOBAHMS MTO3ULINI
B X0J1¢ 00CYXKIeHUsI 1 00MEHA MHEHUSIMH.

OgJiajieHHe YHUBEPCAJIbLHbIMU PeryIsITUBHBIMHU J1eHCTBUSIMH:

CaMOCTOSITEIbHO IJIAHUPOBATh U OCYILECTBIISITH CBOIO IMO3HABATENIBHYIO JESTEIBHOCTD, ONPEACTIS
e menu M 3aJadd, KOHTPOJIMPOBaTb U IO MEpe HEOOXOOMMOCTH KOPPEKTHPOBAThH IpeularaeMblil
ITOPUTM JACHCTBUN NPH BBINOJHEHUH YYEOHBIX M MCCIEIOBATENbCKUX 3ahad, BbIOMpaTh Hanboiee
3¢ eKTUBHBIA cOCO0 UX peIIeHHs C YYETOM IOJyYeHHs] HOBBIX 3HAHUI O BELIECTBAX M XUMHUYECKHX
peaKuusIx;

OCYILECTBIISTH CAMOKOHTPOJIb CBOEH AEATEILHOCTH HA OCHOBE CaMOaHaJIM3a U CaMOOLIC HKH.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenmeTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHudecKas XHUMIsD OTPaXaroT:

c(OpPMHUPOBAHHOCTh INPEJACTABJICHUH O XMMHUYECKOHW COCTaBJISIONICH E€CTECTBEHHO-HAyYHOH
KapTUHBI MUpPa, POJIA XUMHH B TIO3HAHUU SIBJICHUH MPHUPOJbI, B POPMHUPOBAHUN MBIILICHHUS U KYJIbTYPbI
JTUIHOCTH, €€ (PYHKIMOHATHHOW TPAMOTHOCTH, HEOOXOMWMOM I pEIICHUS MPaKTHICCKUX 3amad Hu
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIIECHHS K CBOEMY 37I0POBBIO M IPUPOIHON CpeJIE;

BJIaJICHME CUCTEMOM XUMHYECKHX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralolIMe MOHSATHUA
(XMMUYeCKHIl  3JIeMEHT, aToM, OJJIEKTpOHHAas o00O0JOYKa aToMa, MOJEKyJla, BaJeHTHOCTb,
3JIEKTPOOTPHUIIATETILHOCTh, XUMUYECKasI CBSI3b, CTPYKTypHas (popmyina (pa3BépHyTas W COKpamEHHAas),
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIH OOBEM, YIIIEpOIHBIN CKeNeT, (YHKIMOHAIbHAS TPYIIa, pagukal,



M30MepUsi, U30MEPBI, TOMOJOTHYECKHUN PsIZl, TOMOJIOTH, YIIEBOAOPOIBI, KHCIOPOA M a30TCOAEpXkallne
COCIMHEHHsI, MOHOMEp, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIIMHEHUS); TEOPUH U
3aKOHBI (TE€OpUsl CTPOEHMsS OpraHuueckux BemecTB A. M. BbymiepoBa, 3aKOH COXpaHEHHS MAaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3BIK XUMHH; MHUPOBO33PEHUECKHE 3HAHUS, JICXKAlIHe B
OCHOBE MOHMMAaHHsI IPUYMHHOCTH M CHCTEMHOCTH XMMUYECKUX SIBICHHH, (paKTOIOrHYecKre CBEJCH U O
CBOWCTBAx, COCTaBe, MOJyUYeHUH W OE30MaCHOM HCIOJIb30BaHUM BAaKHEHIINX OPraHUYECKHX BEIIECTB B
OBITY M IPAKTUYECKON e TETLHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTb YMEHHU BBISBIATh XapaKTepHbIC MPHU3HAKU TOHITUH, yCTaHaBIMBATh HX
B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIME TOHATHA TIPU ONHMCAHMM COCTaBa, CTPOEHUSA H
MIPEBpAIIEHU OPraHU4YeCKUX COEANHEHU];

c(OpMHPOBAHHOCTb YMEHHUI HCIIONB30BAaTh XHMHYECKYI0 CHMBOJIMKY [UI COCTaBICHUS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpalm€HHOH) (OpMysn OpraHMYecKHX BEUIECTB M
YpaBHEHUII XUMHUYECKMX pEaKUWd, H3rOTaBIMBaTh MOJAEIU MOJEKYJ OpPraHMYeCKHMX BEUIECTB I
WUTIOCTPALMU UX XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHPOBAaHHOCTb YMEHHMH YCTAaHAaBIMBATh NPUHAUICKHOCTh M3YUYEHHBIX OPraHUYeCKHX
BEIIECTB [0 UX COCTaBy M CTPOCHHIO K OMPENeNIEHHOMY KIIACCY/TpyIIe COeNWHEHWH (YIriIeBOJOPOADI,
KHCJIOPOJ] U a30TCOJIeprKalllie COeNMHEHHs, BEBICOKOMOJIEKYJISIPHbIE COEAMHEHHUS), AaBaTh UM Ha3BaHUS
no cucremaruueckoir HomeHnknarype (IUPAC), a Taxxe NpUBOAWTH TPUBHAIBHBIE Ha3BAHUS OTIEIBHBIX
OpraHWYECKUX BEMIeCTB (ITHJECH, TNPOMWICH, aleTHIIeH, OTWICHTIHNKOIb, TIHIEpHH, (eHodm,
dopmanblerna, ameTanbAeTHI, MypaBbHHAs KHCIOTa, YKCYCHAash KHUCJOTa, OJICHMHOBAas KHUCIOTA,
CTeapuHOBAasI KHCJIOTA, TIIF0K03a, (hPYKTO3a, KpaxMall, [IEeJUTI003a, TIUIIH);

c(hOpMHUPOBAHHOCTh YMEHHS OIPENEISITh BUABI XUMHUYECKOW CBSI3U B OPTaHUYECKUX COCTUHEHHSIX
(omuHApHBIE U KpaTHBIE);

c(hOpMHUPOBAHHOCTH YMEHUS MTPUMEHSTH TOJIOKEHUSI TEOPHH CTPOSHUS OPTaHUIECKHUX BEIIECTB A.
M. BbytiepoBa s OOBSCHEHHS 3aBHCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa W CTPOCHHS, 3aKOH
COXPaHEHUS MacChl BEIIECTB;

c(hOpMHUPOBAaHHOCTh YMEHHU XapaKTEPH30BaTh COCTaB, CTpOEHHE, (DM3MUECKHE M XUMHUYECKHE
CBOICTBa TUMIMYHBIX MPEACTABUTENCH PA3IMYHBIX KIIACCOB OPTaHUYECKHX BEIIECTB (METaH, 3TaH, STHIICH,
MIPOMWIICH, aleTHieH, OyraaueH-1,3, meTunOyraaueH-1,3, O€H301, METaHOI, ATaHO], ITHUJICHTJIMKOJIb,
rmnepuH, (EHON, aleTalbJeTn], MypaBbUHAs M YKCYCHAsl KHCIIOTHI, TJIFOKO03a, Kpaxmal, [EJUTI0JI03a,
aMUHOYKCYCHasi KHCJIOTAa), WLTIOCTPHPOBATh TEHETHYECKYI0 CBs3b MEXAY HUMH YPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKIX PEAKIINH C UCIIOIB30BAHUEM CTPYKTYPHBIX (hOpMYIT;

c(hOpMHUPOBAHHOCTHh YMEHHUS XapaKTePH30BaTh HCTOYHHUKH YTIIEBOJAOPOIHOTO CHIPhs (HE(TH,
MPUPOJTHBIA Ta3, Yroib), CHOCOOBI WX TiepepadOTKM H MPaKTUYECKOe NPUMEHEHHE IPOIYKTOB
nepepaboTKy;

c(OpMHUPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYHCICHHUS I10 XHMHYECKHM YpaBHEHUSM (MacChl,
00B€Ma, KOJTMYECTBA HCXOMHOTO BEIIECTBA WIIM MPOAYKTA PEaKIMH IO W3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOTyKTOB PEAKIIHNN);

c(OpMHUPOBAHHOCT, YMEHHUH BIAJETh CHCTEMOW 3HAHMK OO0 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHMA, HCTIOJIB3YEMBIX B XMMHHU NPU HM3YYEHHH BEUIECTB M XUMHUECKUX SIBJICHWH (HaOmIo/eHue,
M3MEpeHHe, OSKCIIEPHMEHT, MOJICIMPOBAHUE), WCIIOIB30BaTh CHUCTEMHbIE XHMWUYECKHE 3HAHUS s
MPUHATUS DPENIEHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYallMsAX, CBA3AHHBIX C BEIIECTBAMH M HX
MIpUMEHEHHNEM;

c(hOpMHUPOBAHHOCTh YMCHHH COOJIIOJIaTh MpaBWia IIOJb30BAHMS XUMHUYECKOH TMOCYJIOH H
nabopaTopHbIM 000OpPYIIOBaHWEM, a TaKXKe IpaBWiIa OOpalIeHUs] C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIMSMH IO BBITIOTHEHHIO Ta00PaTOPHBIX XUMHUUECKHUX OIBITOB;

chOPMHPOBAHHOCTh ~YMEHUH IUTAHUPOBATh W BBINIOJHATH  XUMHYECKUH  OKCIIEPUMEHT
(peBpaleHus] OpraHUYeCcKUX BEUIECTB IIPH HAarpEeBaHUH, MOJyUYeHHE ITUICHA U U3yUeHHE €ro CBOMCTB,
KayeCTBEHHbIE pEeaKIMHd OPTraHWYeCKUX BEIIEeCTB, ACHaTyparus OeJIKOB NpH HarpeBaHHWM, I[BETHBIC
peaxiuy OeKOB) B COOTBETCTBUU C MPABHJIAMHU TEXHUKH 0€30MaCHOCTH IIPU OOPALIEHUH C BEIleCTBAMH U



nabopaTopHbIM 00OPYAOBaHUEM, MPEACTABIATH PE3yJIbTaThl XUMHYECKOTO 3KCIEpUMEHTa B Qopme
3allMCH YPaBHEHHH COOTBETCTBYIOLIMX PEAaKUMH H (QOpPMYyIUpOBAaTh BBIBOJABI HAa OCHOBE 3THX
pe3yabTaToB;

cOPMHPOBAHHOCTh ~YMEHUH KPUTHYECKH aHAIM3UPOBATh XUMHYECKYI0 HH(POpPMAaLHIO,
MOJTy4aeMyIO U3 pa3HbIX HCTOUHHUKOB (CpelicTBa MaccoBOM nH(popMaunu, ITHTepHET U APYTHX);

c(OpMHPOBAHHOCTb YMEHHUH COOJIOAATH MpaBUia SKOJIOTUYECKU LIEIeCO00Pa3HOro MOBEICHHS B
OBITY M TPYAOBOW AEATENFHOCTH B LIENAX COXPAaHEHHS CBOETO 37I0POBBSI M OKpY’KalOIIEH NPUpPOTHON
Cpenbl, OCO3HAaBaThb OIACHOCTb BO3ACHCTBUS HA JKUBBIE OPraHU3MBl OIPEIAECIEHHBIX OpPraHUYECKUX
BEIIECTB, NOHMMas cwmbicn mnokazarens [I[IK, moscHaTe Ha mnpumepax crmocoObl yMEHBIIEHHS U
IIPENOTBPALICHHS UX BPEIHOIO BO3EUCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00YYaIOMIMXCsl C OTPAaHWYEHHBIMUA BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHUE MPUMEHATH 3HaHUs 00
OCHOBHBIX JOCTYIIHBIX METOAAX IIO3HAHUS BELIECTB U XUMUYECKUX SIBICHUM;

Ul CIIeNbIX W CHa0OBHUASIIMX OOYYaIOIIMXCS: YMEHHE HCIONb30BaTh pPelbe(HO-TOUCUHYIO
cucteMy ob6o3HaueHuit JI. bpailns s 3anucu XuMU4ecKux GopMyIL.

11 KJIACC

[IpenmeTtHbIe pe3yabTaThl OCBOeHUS Kypca «O01Iast 1 HeopraHuyecKast XUMHUs» OTPaXkaloT:

c(OpPMHUPOBAHHOCTh MPEJACTABJICHUN: O XUMHYSCKOW COCTABJIAIONICH €CTECTBEHHO-HAYYHOH
KapTUHBI MUpPA, POJH XUMHHU B TIO3HAHHUH SIBJIICHUI NPHPOJIBI, B (POPMUPOBAHHU MBIIUICHHS U KYJIbTYpBI
JTUYHOCTH, €€ (PYHKIMOHAJIBHOM TPaMOTHOCTH, HEOOXOIMMOW Ui PELICHUs MPaKTHYECKHX 3a4ad U
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO H IPUPOIHON Cpelle;

BJIaJICHHE CHUCTEMOW XMMHYECKHMX 3HAHH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIIUE MOHSATHS
(XMMHYECKHIA JIEMEHT, aTOM, U30TOI, S-, P-, d- AIEKTPOHHbIE OPOUTAI aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIpHBI 00BEM, BaJICHTHOCTH, 3JEKTPOOTPHLATEIBHOCTh, CTENCHb OKWCICHHS, XUMHUYECKasl CBS3b
(xoBajeHTHas, MOHHAsA, METAIMYeCcKasi, BOAOPOAHAsN), KPUCTAIMYECKAs PELIETKA, TUIBl XUMHUYEC KX
peaxkuuii, pacTBOp, AJIEKTPOJHUTHI, HEIICKTPOJHUTHI, IEKTPOJIUTHYECKAs NUCCOLUALMNS, OKHCIHUTEIb,
BOCCTaHOBHUTENb, CKOPOCTh XMMUYECKON peakluy, XUMUIECKOEe PABHOBECHUE); TECOPHU M 3aKOHBI (TEOPHS
3NIEKTPOIMTHYECKOH Tucconnanuy, nepuoandeckuii 3akon . Y. Menneneena, 3ak0H COXpaHEHHS MacChI
BEILIECTB, 3aKOH COXPAaHEHMS M MPEBPAILEHHUS 3HEPTHM NMPH XUMHUECKUX PEAKLHUIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XHMHHM, MHPOBO33PCHUYECKHE 3HAHUS, JISKAIIMEe B OCHOBE ITOHMMAHHS
NPUYUHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBICHUH, (PaKTOJIOTHYECKUE CBEACHHUS O CBOWCTBAX, COCTABE,
NOJy4YeHUH M O€30I1aCHOM HCIIOJIb30BaHUM BaKHEHIINX HEOPraHMYECKHX BEIIECTB B OBITY H
NPAaKTUYECKON AEATEIbHOCTH YEJIOBEKa;

c(OpPMHUPOBAaHHOCTb YMEHHMH BBISBIATh XapaKTepHbIC IPHU3HAKU IIOHITUH, YCTaHABIMBATH WX
B3aUMOCBSI3b, UCTIOB30BaTh COOTBETCTBYIOIIME MOHATHS PH ONMCAHUN HEOPraHWYECKUX BEIECTB M UX
MpEBPALLICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIOJIb30BAaTh XMMUYECKYI0 CHMBOJIUKY IJISi COCTaBJICHHUs (HOpMYI
BEIIECTB ¥ YpaBHCHWH XUMHUYECKHX peakuui, cucrematudeckylo HomeHknatypy (IUPAC) wu
TPUBUAIBHBIE HA3BaHUs OTACIIBHBIX HEOPTaHWYECKUX BELIECTB (yrapHbId ra3, yrJIEeKUCIBIA ra3, aMMHaK,
raméHas U3BeCTh, HeraléHasi H3BeCTb, UTHEBAs COJa, TUPUT U IPYTHUE);

c(OPMHUPOBAHHOCTb YMEHHH ONpENessAiTh BAJCHTHOCTh M CTENEHb OKHUCICHHS XHUMHUYECKHX
3JIEMEHTOB B COEIMHEHHUSX PAas3JIMYHOTO COCTaBa, BUJA XHMUYECKOM CBA3M (KOBaJeHTHAs, WOHHAs,
METaJUTMUecKasi, BOJAOPOIHAsA) B COCANHEHHUSAX, THII KPHUCTAIUIMYECKON PEIETKH KOHKPETHOTO BELIECTBA
(aTromHasi, MoONEKyJslpHas, HMOHHAs, METAJUIMYECKasi), XapaKTep CpeAbl B BOIHBIX PacTBOPAx
HEOPraHWYECKUX COEJUHEHN;

c(OpPMHPOBAHHOCTh YMEHHH YCTaHABJIMBATh NMPUHAJIC)KHOCTh HEOPTaHUYECKUX BEUICCTB IO UX
COCTaBY K ONpeAeiIEHHOMY KJIACCY/TPYIIE COSMTUHEHHUH (IIPOCThIe BEIIECTBA — METAJUILI M HEMETAaJLIHI,
OKCHJIbI, OCHOBAHHSI, KUCJIOTHI, aM(pOTEPHBIE THIAPOKCHIBI, COJIN);



c(hOpMUPOBAHHOCTh YMEHHIA PAacKpBIBATh CMBICT INepuoamdeckoro 3akoHa [I. Y. Menaeneesa u
JIEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOIIY0, 00BICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKITHH;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepPU30BaTh AIIEKTPOHHOE CTPOCHHE AaTOMOB XUMHUYECKHX
anemeHToB 1-4 mepuonoB Ilepmonuueckoit cuctembl xumudeckux siaeMeHToB J[. M. Menpgeneesa,
UCTIONIB3YSI TOHATHS «S-, P-, O-3JEKTPOHHBIE OPOUTAIM», «IHEPreTUUYESCKUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUYECKHUX OSJEMEHTOB M HUX COCIUHEHHUH MO mepuoiam Hu
rpynnam [lepuoanueckoi cucremMsl XuMuueckux anemMeHToB /1. . Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepPU30BaTh (OMUCHIBATH) OOIIUE XUMHYECKHUE CBOWCTBA
HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXkAATh CYIIECTBOBAHUE T'€HETHUYECKOH CBS3U
MEXKJly HEOPraHWYECKMMHU BEIIECTBAMU C MOMOIIBI YPAaBHEHUH COOTBETCTBYIOIIMX XMMHYECKHX
peaxuuii;

c(hOpMUPOBAHHOCTh YMEHUS KIacCU(DUIIMPOBATH XUMUYECKHUE PEAKIIUH 110 PA3IUYHBIM MPU3HAKAM
(duciay W coCTaBy pearvpyrolluX BeEIISeCTB, TEIIoBOMY 3((EKTy peakiuu, W3MEHEHHWIO CTeIeHeH
OKUCJICHUS 3JIEMCHTOB, 0OPaTHMOCTH PEaKIINH, YYaCTHIO KaTaln3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPAaBHCHHS PEAKIUA pa3IMYHBIX THUIIOB, IOJIHBIC W
COKpalIEHHBIC YpaBHEHUS PEaKlUi HMOHHOTO OOMEHA, YYUTHIBAsl YCJIOBHUS, IMPU KOTOPBIX 3TH PEAKIIUU
UIYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJUTH PEAKIUH, TOJTBEPHIAAIONIUE KAYSCTBEHHBIN COCTaB
pa3IMYHBIX HEOPraHUYECKUX BEILECTB, PACMO3HABATh OMNBITHBIM NYTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PacCTBOPaX HEOPraHUYECKUX BEILIECTB;

c(hOpMHUPOBAHHOCTH YMEHHH PAaCKPBIBATH CYIIHOCTh OKHCIUTEIHFHO-BOCCTAHOBUTENBHBIX PEaKIUil
MOCPEICTBOM COCTABIIEHHSI AIIEKTPOHHOTO OajlaHca ATHX peaKIni;

c(hOpMHUPOBAHHOCTh YMEHHH OOBSACHATh 3aBHUCHMOCTH CKOPOCTH XHMHUYECKOW peaknuud OT
pa3nuyHBIX (DaKTOPOB; XapaKTep CMEIICHUS XUMHYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO
BozzeiicTus (mpunmwn Jle [llarense);

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepH30BaTh XWUMHUYECKHWE TIPOIECCH, JIeXKAIIHe B OCHOBE
MIPOMBIIIUIEHHOTO TTOIYYIEHHUSI CEPHOM KUCIIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTH MPEICTABICHUN
00 00X HAYYHBIX PUHITUIAX ¥ SKOJIOTHYECKUX TTPodIeMax XUMUIECKOTO TIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHWH NPOBOIUTH BBIYMCIEHHS C HMCIOJIH30BAHMEM ITOHATHS «MaccoBas
JTOJISl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIICHUN Ta30B IIPH XUMHUYECKHUX PEaKIUIX, MACCHI BEIIECTBA
i 00bEMa Ta30B TI0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MM 00BEMY OJTHOTO M3 YUACTBYIOIIUX B
pEeaKIuy BEIIECTB, TEIJIOBOTO I(PQeKTa peakHuu Ha OCHOBE 3aKOHOB COXPAaHEHHs] MAacChl BEIIECTB,
MPEBPALLECHUS U COXPAHEHUS SHEPTHUH;

c(OpMUPOBAHHOCTh YMEHHH COONIO/IaTh TMpPaBHJIA TIOJI30BAHUS XUMHYECKOW TOCymol u
nabopaTopHeIM 000OpyIOBaHMEM, a TaKKe IpaBWiIa OOpAIEHHs] C BEMECTBAMH B COOTBETCTBHH C
WHCTPYKIIMSIMHE TI0 BBITIOTHEHHUIO Ta00PaTOPHBIX XUMHUUECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTH YMEHHH TNIAHUPOBATHh U BHITIONHITH XUMUYECKHA IKCTIEPUMEHT (pa3ioKeHHe
MEPOKCUAA BOJOPOAA B MPUCYTCTBUM KaTalIU3aTOpa, ONPEHCICHHE CPEAbl PACTBOPOB BELIECTB C
MOMOIIIPIO YHUBEPCAIBHOTO HHIMKATOPA, BIWSHUE pPa3IMYHBIX ()AKTOPOB HA CKOPOCTh XUMHYECKOM
peaxium, peakiiii HOHHOTO 00OMEHA, KAYeCTBEHHBIC PEAKIMK Ha CYJb(ar-, KapOOHAT- U XJIOPUI-aHHUOHBI,
Ha KaTHOH aMMOHHUS, PEIICHNE dKCIEPUMEHTAIBHBIX 3a/1ad 1Mo TeMaMm «MeTtammey u «HemeTamsny) B
COOTBETCTBMH C IIPaBHJIAMHM TEXHUKH O€30MACHOCTH NMPH OOpAIICHUU C BEIIECTBAMH U JIJAOOPATOPHBIM
000pyI0BaHNEM, TPEACTABIATh PE3YJIBTATHl XUMUYECKOTO DKCIEPUMEHTa B (hOpME 3alHMCH ypaBHCHHMA
COOTBETCTBYIOIIMX peakiuil 1 (OpMyJIHMpPOBaTh BHIBOBI HA OCHOBE 3THUX PE3YyJIbTaTOB;

c(OpPMUPOBAHHOCTh  YMCHHMH  KPUTHYCCKH aHAJHU3MPOBATh XHMHUYECKYI0  HH(pOpPMAIIHIO,
MOJIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MAacCOBOM KOMMYHUKaIUU, THTEpHET U APYTHX);

c(hOpMHUPOBAHHOCTh YMEHHH COOJIIOAATh MpaBUiia SKOJIOIMYECKHU 11€IeCO00Pa3HOro MOBEICHHUS B
OBITY U TPYIOBOM NEATECIHLHOCTH B IEJISIX COXPAHECHUS CBOETO 3J0POBBS U OKPYXKAIOIIEH MPUPOTHON
Cpelbl, OCO3HABaTh OMACHOCThH BO3JEHCTBUS Ha >KUBBIE OPTaHU3Mbl ONPENIENEHHBIX BENIECTB, TOHUMAs



cmbic mokazartens IIJIK, mosicHATe Ha mpuMepax cHocoObl yYMEHBIICHHS M TPENOTBPALICHUS HX
BPEIHOT0 BO3JICHCTBHSI HA OPraHU3M YEJIOBEKa;

JUIsl 00y4YaloUIMXCsS C OTPaHUYCHHBIMH BO3MOXHOCTSAMH 3[I0POBbS: YMEHUE MIPUMEHATH 3HaHUs 00
OCHOBHBIX JIOCTYIHBIX METOJ[aX MO3HAHUS BEIIECTB U XUMHUECKUX SIBIICHUI;

Ul CIIeNbIX W CIHa0OBHUASIIMX OOYYaIOIIMXCS: YMEHHE HCIONb30BaTh pPelbe(HO-TOUCUHYIO
cucteMy obo3Hauenuit JI. bpaiins ans 3anucu xumuyeckux Gopmya.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosnuecTBO Yyacon
HaumeHoBaHMe pa3aesioB U TeM DuleKTPOHHBbIE (HU(POBHIE)
Ne n/n Kontpoabnsie = IlpakTndeckue
MPOrpaMMbI Bcero o0pa3oBaTeJibHbIE pecypchl
padoTsI padoTsI
Pa3zgen 1. TeopeTuueckne 0CHOBbLI OPraHNYECKOH XUMHH
11 Hpemver OpraHmeCI;OH HIMIH. Teof) PZI 3 0 0 https://lesson.edu.ru/lesson/c935a58c-
. CTPOCHUA OPraHNUYCCKUX COCAUHCHNHU A. abOe—4c59—9dcf—20517ae4b52e
M. bytnepona
Hroro mo paznemy 3
Pa3nen 2. YraeBogopoasl
21 ere o Ve o 5 0 0 https://lesson.edu.ru/lesson/258ddc06-
' PEACIPHBIE YIAICBOAOPOART — AIATET ec23-473c-h3d7-ed82fcaddd02
29 HermpezesbHbie yriIeBOIOPO/IbI: aJKEHBI, 5 0 1 https://lesson.edu.ru/lesson/05ab5925-
' ANKAJUECHBL, AJIKUHBI ba8e-499e-840b-70b5e8dh71ae
93 ADOMATHHECKIE VETCBONODOLLL 5 0 0 https://lesson.edu.ru/lesson/d86d7d00-
' P YHICEOAOPOR d5b4-491d-aded-c3ddal9feets
24 [TpupogHbIe HCTOYHUKH YTIICBOAOPOIOB 3 1 0 https://lesson.edu.ru/lesson/99557a5e-
' 1 uX nepepaboTka 2221-43e0-97h8-983de535c44d
Hroro no pazneny 13
Paznen 3. Kucjiopoacoaep:kanye opraHu4ecKue coenHEeHus
https://lesson.edu.ru/lesson/649883b8-
31 Crprot. detion 3 0 0 7c5f-416-896e-10a2278008f1
39 Anpbaernabl. KapOoHOBBIE KHCIIOTHIL. 7 0 1 https://lesson.edu.ru/lesson/b4feaa04-
' CrnoxHbIe 3QUpsI 3438-4b57-a3ec-ba0f9fe63c0d
33 Vrnesons! 3 1 0 https://lesson.edu.ru/lesson/709ce43a-

deb6-4281-963b-01d2e212d4d0



https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

Uroro no pazneny

Pasnen 4. A3oTcoaepskamme oprannyeckKue coeJuHEeHU s

13

https://lesson.edu.ru/lesson/c2f2f3d7-

4.1 ’ AMUHBL. AMUHOKHUCIIOTEL. bekn 3 43d1-4873-ace0-78eca6009628
Hroro mo paznemy 3
Pasjen 5. BoicokoMoJieKyJIsipHbIe COeIMHEHUS

51 I K ot Botok ) https://lesson.edu.ru/lesson/45b81dac-
' TIACTMACCH. RayHyKH. BORoKHa acha-440e-99e3-14c3ba78050a
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

11 KJIACC

HaunMeHoBaHue pa3jesioB U TeM

KoanuecTBo 4acos

DJIeKTPOHHBbIE (I (POBHIE)

Ne n/m Kontpoannsie = IIpakTnyeckue
NMPOrpamMMBblI Bcero o0pa3oBaTeJIbHbIE Pecypchl
padoThI padoThI
Pa3nen 1. TeopeTuueckue 0OCHOBbI XUMMH
Crpoenue aromoB. [lepuognuecknit
11 3aKoH u [lepromuueckas cucrema 3 0 0 https://lesson.edu.ru/lesson/20b1df2e-
' XUMHYECKUX d1eMeHToB JI. U. 6ced-435b-b6dc-5155d30a45fa
MenneneeBa
12 Crpoenue BeriecTBa. MHOrooGOpasue 4 0 0 https://lesson.edu.ru/lesson/a9c9a6le-
' BEIIECTB e387-4ffe-bcfb-aca9c7241b21
13 N MIeCKHE DeaKII 6 1 1 https://lesson.edu.ru/lesson/75637222-
' peait d397-4b1a-810a-cc7bca9e8alc
Hroro mo paznemy 13
Pa3nen 2. Heopranuueckasi Xumusi
https://lesson.edu.ru/lesson/e7ff8162-
21 Meranet 0 0 1 0d4d-40f8-b9f7-422¢3710750
https://lesson.edu.ru/lesson/2390b83e-
22 Hewmeranei 3 1 1 2935-4c96-bd3a-25f26d9¢1139
CBs3b HeODAMIee O https://lesson.edu.ru/lesson/35c2be59-
23 BSI3b HEOPTaHUYECKUX U OPraHUYECKUX 5 0 0 1c6-46C6-910c-
petiects 46a0576069247backUrl=%2F04%2F11
Hroro no pazneny 17
Paznen 3. XuMus v :xu3Hb
https://lesson.edu.ru/lesson/b8e4d657 -
31 KNI H AU HE 4 0 0 2cc7-4860-8583-9f76edc8a59f
Hroro no pazneny 4



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34



IHOYPOYHOE IINTAHUPOBAHMUME

10 KJIACC
Koau4yecTBo yacos
Ne Hara DJIeKTPOHHbIe HU(POBbIE
Tema ypoka Kontposabnbie | IlpakTudeckue
n/n Bcero u3yyeHuss  00pa3oBaTeJIbHbIE pecypchl
padoTsI padoThI
IIpeaMer OpraHMYecKOi XUMUH, €€ https://lesson.edu.ru/lesson/a9f3d191-
1 BO3HHKHOBEHHUE, Pa3BUTHE U 1 0 0 5ele-4e24-ac02-
3HaYEHHE efb16fa49f6a?backUrl=%2F04%2F10
5 z:;)i;;;?;inﬁlf’g;ilzgz;?zé 1 0 0 https://lesson.edu.ru/lesson/c935a58c-
’ ab0e-4c59-9dcf-20517ae4b52e
OCHOBHBIE TTOJIOKECHHS
[pencrasnenue o knaccupuKauu
3 g;ij::;;::;;ifﬁ:;amqeCKaﬂ) " 1 0 0 https://lesson.edu.ru/lesson/726ee099-
e1a9-410f-b8be-b4ch589aeadl
TPUBHAIBHBIC HA3BAHUS
OpPraHUYECKUX BEIICCTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 0 0 https://lesson.edu.ru/lesson/258ddc06-
TOMOJIOTHYECKHUI PsifL ec23-473c-b3d7-ed82fcaddd02
5 MertaH ¥ 3TaH — MPOCTEHIIHE 1 0 0 https://lesson.edu.ru/lesson/9641927f-
MPEJICTABUTEIN aJIKAHOB bbc8-44h9-b3ea-81a2be75c47a
6 AJIKEHBI: COCTaB U CTPOCHHE, 1 0 0 https://lesson.edu.ru/lesson/4038171e-
CBOMCTBa 4158-4bd1-ae98-18dc1cfb9399
7 OTHUIIEH U TPOIWIIEH — MpocTeine 1 0 0 https://lesson.edu.ru/lesson/05ab5925-
MPE/ICTABUTENHN aJIKCHOB ba8e-499e-840b-70b5e8db71ae
8 gﬁiﬁ;ﬁiﬁ:ﬁiﬁ?ﬁfé;ﬁeHne 1 0 1 https://lesson.edu.ru/lesson/53cd2379-
. 2a45-43b1-9f67-7ebcdaf03ce0
€ro CBOHCTBY
Ankaaueu!. byraguen-1,3 u https://lesson.edu.ru/lesson/6df23393-
9 Metminoyraauen-1,3. [Monyuenue 1 0 0

CHUHTCTUYCCKOI'O KayuyKa U pE€3UHbL

6f08-4b9f-ae01-a983b95b854a



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a

AJIKMHBIL: COCTaB ¥ 0COOEHHOCTHU
CTPOEHHUSI, TOMOJIOTUICCKHU PsI.

https://lesson.edu.ru/lesson/05¢9a929-

10 AlleTHIeH — TpOCTeHIIunit 6741-4d7c-84b5-009292468356
npeaACTaBUTCIIb AJIKUHOB
1 BoIunciieHus 10 ypaBHEHHIO https://lesson.edu.ru/lesson/7dada027-
XMMHYECKOM peakIium 8448-418f-b416-fbaledd4ab6d
12 ApeHbl: 6EH30J1 U TOIYOI. https://lesson.edu.ru/lesson/d86d7d00-
TOKCHYHOCTH apEHOB d5b4-491d-aded-c3ddal9feef4
s | mome g
7956-4130-b1fd-c7e71db395d7
KJIacCaM
[IpupoaHbie HCTOUHUKHU
14 YIJIEBOJIOPOJIOB: TIPHPOIHBIH ra3 U https://lesson.edu.ru/lesson/99557a5e-
NOMyTHbIC HeTSHBIC ra3bl, HeYTh U 2221-43e0-97b8-983de535c44d
MIPOJYKTHI €€ TiepepaboTKu
[IpuponHbIe HCTOYHHUKH
15 YIJIEBOJIOPO/IOB: TIPHUPOIHBIN ra3 U https://lesson.edu.ru/lesson/99557a5e-
MOy THBIE He(TSHBIE ra3sl, HePTh U 2221-43e0-97b8-983de535c44d
MPOAYKTHI €€ TiepepaboTKu
16 KoHnTposbHas paboTa 1o paseny https://lesson.edu.ru/lesson/6abf1680-
«YTIEeBOIOPOIBD) 4eb5-46f2-8ea5-44d63cccf518
17 Esfifg;T;igg:iag?;z;fﬂﬁzpm' https://lesson.edu.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
CBA3b
18 MHOr0aTOMHBIE CITHPTHI: https://lesson.edu.ru/lesson/461aa9c8-
STHJIEHTTTUKOJIb U TIUIEPUH c0ef-4827-a8e5-d12a0bedc826
19 i;:;i:fi:?;;;;ﬁiiﬁm’ https://lesson.edu.ru/lesson/649883hb8-
. 7c5f-4116-896e-10a2278b08f1
CBOMCTBA, IPUMECHCHUC
20 Anberuipl: GopMalbaeTUI 1 https://lesson.edu.ru/lesson/8664b319-

areTanpaerua. AneToH

0ba3-4945-b076-cb7ae5858b90



https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

OnHOOCHOBHBIE TIpeIETIbHBIE

https://lesson.edu.ru/lesson/b4feaa04-

21 KapOOHOBBIE KHCIIOTHI: MypaBbHHAS 3438-4b57-a3ec-ba0fofe63c0d
nu YKCYCHaSI

29 EgaKEH%CKaH padora IJ{\& 2 . https://lesson.edu.ru/lesson/9834d408-

BOFICTEA pacTROpa yReycHoH 386d-444a-8de3-7efbagh98cdb
KHUCJIOTHBI»

23 CTeapHeHOBaﬂ 1 ZHeHHOBaﬂ I https://lesson.edu.ru/lesson/71ac43f2-
K IDEACTABITETN BhICHx a0d4-4945-a0eb-1e59¢d54dof
KapOOHOBBIX KHUCIIOT

24 KMangHIiI:;EE;ﬁH?;MOIO ce https://lesson.edu.ru/lesson/71ac43f2-

P : - a0d4-4945-a0eb-1e59cd5f4dof
JEHUCTBHUEC
o5 Enogx Hble 3(1)11/<Ip o KaKllj DOHSBOJIHEIE https://lesson.edu.ru/lesson/71ac43f2-
APDOHOBBIX KHCIIOT. L HAPOIHS a0d4-4945-a0eb-1e59cd5f4dof
CJIOKHBIX 3(1)I/IpOB

26 Kupsr: rugponus, npuMeHeHue, https://lesson.edu.ru/lesson/71ac43f2-
OMoTOrHYEeCKast POIb JKUPOB a0d4-4945-a0eb-1e59cd5f4d9f

) SB’Zie;o;HI;I;I C(l)-ICTaB,TI;J]I;f:I/JII(fII'/IKaHI/ISI. https://lesson.edu.ru/lesson/709ce43a-

CHIIT® TIpSACTAPHTETL: deb6-4281-963b-01d2€212d4d0
TIII0K03a, GPyKTO3a, caxaposa

)8 Kpaxmai u 1eutiono3a Kak https://lesson.edu.ru/lesson/690fbb76-
MPUPOJIHBIC TTOTUMEPBI f94a-4177-bbbe-3d3ae748f716

29 EIZETiOHLHaH p a6;za I;O pasaery https://lesson.edu.ru/lesson/66a7bd94-

crIopoAconepratiie 2bc5-dec-b7c7-F£393919d25a
OPraHuv4eCKUueC COCIAUHCHU

30 AMMHEL MeTYNAMME 1 AHFIHE https://lesson.edu.ru/lesson/0c608a59-

$Me 4c69-4481-839¢-9205f201b73e

31 AMHHOKHCIIOTEL KaK aMpoTepHpie https://lesson.edu.ru/lesson/c2f2f3d7-
OPTAHHHACCIHE COCANHEHIA, 1X 43d1-4873-ace0-78eca6009628
ouoJiornyeckoe 3HayeHue. [lentuasl

32 Besxu kak mpUpoOIHbIE https://lesson.edu.ru/lesson/45b81dac-



https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

BbBICOKOMOJICKYJIAPHBIC COCTUHCHUA

OCHOBHBIEC IOHSATHS XUMHH

acha-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/1600e4a4-

33 1
BBICOKOMOJICKYJISIPHBIX COSTUHEHHI d259-4ba9-9632-994faedce366
34 OCIC{SB:IT I:eTOHH CHHZE? crmi 1 https://lesson.edu.ru/lesson/1600e4a4-
BRICOROMOIEIYHIPHBIX COSTMHCHIHL. d259-4bag-9632-994fae4ce366
IInacTmaccsl, Kay4ykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366

11 KJIACC

KoanuecTBo 4acoB

Ne Jara DJIeKTPOHHBbIE U (POBbIE
n/n Tewma ypoka Bcero Koutpoaeusie  Tpakruteckue u3ydeHuss  o0pa3oBaTesIbHbIE PecypChl
padoTsl padoThI

1 XMMHYECKHH JIeMEHT. ATOM. 1 0 0 https://lesson.edu.ru/lesson/20bldf2e-
DJeKTpOHHAsT KOH(PHUTYpAIHs aTOMOB 6ce4-435b-b6dc-5155d30a45fa
Ilepuoanueckuii 3aK0H 1

) iiﬁziziegﬁ.C;I/IZT;;?I:QHZCKHX 1 0 0 https://lesson.edu.ru/lesson/e7d48881-

. . 055d-49da-a49c-7375c3d033e9

CBsI3b C COBPEMEHHOH Teopreit
CTPOCHUA aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKUX IEMEHTOB U UX

3 COEIMHEHHH TI0 TPYIIIaM M TIEPUOIAM. 1 0 0 https://lesson.edu.ru/lesson/e7d48881-
3HauCHHE MEPUOANIECKOTO 3aKOHA 055d-49da-a49c-7375c¢3d033e9
CHUCTEMBI XUMUYECKUX JIEMECHTOB
.. Menneneesa B pa3BUTUU HAYKH
CrpoeHue BemecTBa. XUMUIeCcKas

4 CBSI3b, €€ BUJIBl, MEXAHU3MBI 1 0 0 https://lesson.edu.ru/lesson/2859ec02-
06pa3oBaHMs KOBAJEHTHOMN CBS3H. 8ecd-4cd8-8531-edad962608fh
Bonopoanas cBs3b
BanenTHOCTS.

5 25;:;5;;?3122::;’;0“& Crenetib 1 0 0 https://lesson.edu.ru/lesson/12bfc348-

007f-4796-bcda-180fc6b720fe

MOJIEKYJIIPHOT'O U HEMOJICKYJIIPHOTO
CTPOCHHUS

6 gg:;;ﬁ;: 212?1?;;;21?;;:2251. 1 0 0 https://lesson.edu.ru/lesson/8ae38be6-

e06f-4fae-9729-69903109f968

MaccoBas 0715 BEIIECTBa B PaCTBOpPE

7 Knaccugukanus u HoMeHKIaTypa 1 0 0 https://lesson.edu.ru/lesson/75637222-



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c

HEOPraHWYECKUX COEAUHEHUH.
I'eneTudeckas cBsI3b HEOPTaHUIECKUX
BELLECTB, PA3IMYHBIX KJIACCOB
Knaccudukamms XuMuaecknx
pe€axkuuii B HEOPraHUYECKOU U
OpTraHUICCKON XUMHUH. 3aKOH

d397-4b1a-810a-cc7bca9e8alc

https://lesson.edu.ru/lesson/75637222-

8 COXPaHEHHUS MaCChI BEIECTB; 3aKOH d397-4bl1a-810a-cc7bca9e8alc
COXPaHEHUS U MPEBPAIICHUS YHEPTUN
MIPH XAMHYECKUX PEaAKIIHIX
9 CkopocTb peaknuu. O6paTumbIe https://lesson.edu.ru/lesson/fOcb5def-
peaximn. XUMHYECKOE PaBHOBECHE 307e-4575-89d0-86041b603655
IMpakTrueckas padora Ne 1. «Brnusiaue
10 pa3IuIHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PeaKITHIm»
DNEKTPONUTHIECKAS TUCCOIHAIINS.
1 ET_'H)H;:;(;;;;?:;ZZ?; i?;fj;zﬂe https://lesson.edu.ru/lesson/237cdb54-
2787-4817-8330-6e027b075645
oOMeHa. ['uponan3 opraHuueckux u
HEOPraHWYECKHUX BEIECTB
12 I?;:;Tfﬁ?;;?:Zga:;;j;?:;;:;e https://lesson.edu.ru/lesson/8f219cef-
. 7aB8a-44d5-b58a-b3d1b2eeb237
PacIUIaBOB ¥ PacTBOPOB COJICH
13 KonTtpospHas paboTa 1o pasaeny https://lesson.edu.ru/lesson/cc14f97b-
«TeopeTndeckue OCHOBBI XUMHI ada3-4ac9-a123-dadc40973c6f
MeTtauibl, UX TOJOXKEHUE B
[Teproamueckoit cCHCTEME XUMUYECKUX
14 snemenTos JI. 1. Meneneesa u https://lesson.edu.ru/lesson/a0d5bd16-

0COOCHHOCTH CTPOCHHMSI aTOMOB.
OO01mue Gpunveckre CBOMCTBA
METAIJIOB

683e-4ale-8073-70c604e9c862

15

Cr1aBbl METAJLIOB.



https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862

ONEeKTPOXUMUYECKUH PsIlt
HaNpsDKEHUH METaIOB

XHUMHAYECKHE CBOMCTBA BaXKHEHUIITNX

https://lesson.edu.ru/lesson/e7{f8162-

10| merannos (katpui, kami, Kanuai, | 0d4d-40f8-b9f7-422¢36710750
MarHu#, aTlOMUHAN) U UX COSTUHEHUH

17 XUMHYECKHE CBOMCTBA XpOMa, MEJIU U https://lesson.edu.ru/lesson/e7{f8162-
WX COCIMHEHUN 0d4d-40f8-b9f7-422c3e710750

18 XuMHUUECKHE CBOMCTBA LIMHKA, XKeJes3a https://lesson.edu.ru/lesson/e7{f8162-
W UX COCIUHCHUN 0d4d-40f8-b9f7-422c3e710750

19 ipc ?;Tplzﬁzﬁi;i ﬁ?if;ai‘ ngeTI:;:He https://lesson.edu.ru/lesson/6545ec44-

34c5-43f6-826b-a648d7d6fef7

«Meramis»"
Hemeranmbl, UX MOIOXKECHUE B

20 IMeproanyveckoit cucTeMe XUMUIECKIX https://lesson.edu.ru/lesson/2390b83e-
snementos JI. 1. Menaeneesa u a935-4¢96-bd3a-25f26d9¢1139
0COOEHHOCTH CTPOCHHUSI aTOMOB
du3nyecKkre CBONCTBA HEMETAILIOR.

1 AJntoTpornus HeMeTauioB (Ha https://lesson.edu.ru/lesson/cfb70c37-
npuMepe KUcaopoaa, cepsl, pochopa 2784-4c66-be05-b0966dffb673
U yTIIepoja)

29 XuUMHUUECKHE CBOWCTBA raJIOreHOB, https://lesson.edu.ru/lesson/cfb70c37-
cephl U X COETMHEHHIMA 2784-4c66-be05-b0966dffh673

93 XHUMHYECKHE CBOMCTBA a30Ta, https://lesson.edu.ru/lesson/cfb70c37-
¢docodpa u ux coennHeHUH 2784-4c66-be05-b0966dffh673

24 XuMHUYECKHE CBOWCTBA yTIIIepoa, https://lesson.edu.ru/lesson/cfb70c37-
KPEMHUS M UX COEIUHEHNI 2784-4c66-be05-b0966dffh673

25 IIpuMeHeHne BaKHEHIINX HEMETAIIIOB
U UX COCTUHECHUM
O0001IeHNE U CHCTEeMAaTH3AIINS

26 3HaHui o Teme «Hemeramibry.

Brrurcnenmus mo ypaBHEHUSM
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https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673

XUMUYECKUX PEaKIUi U
TEPMOXUMHUUYECKHUE PACUETHI

[paktuueckas padora Ne 3. «Pemenne

https://lesson.edu.ru/lesson/7c19b0ba-

27 SKCIIEPUMEHTANBHBIX 3a7ad IO TeMe 1 7815-4db3-86f4-d0ac5b740b3b
"HemeTainr"»
Kontponbhas paborta o remam
28 1
«Metamel» 1 «HemeTramibn
29 S;fg:f;e;ﬁz:ﬂﬁr;ﬁqzCKHe 1 https://lesson.edu.ru/lesson/35¢c2be59-
f1c6-46¢6-910c-46a0576d6924
OpraHUYECKUE OCHOBaHUS
AMdoTepHbIC HEOPraHUIECKUE U
30 OpTraHUYECKHE COCTHHCHHUS. 1 https://lesson.edu.ru/lesson/46b429e4-
I'eHeTHuecKasi CBS3b HEOPTAaHUUCCKHUX 931c-43fb-a2ba-be9eObbeddef
1 OPTraHUYCCKUX BCUICCTB
Ponb xumuu B O6CCHC‘I€HI/II/I
31 9KOJIOTUYECKOH, SHEPTeTUYECKON 1 1
MUTIIEBOM 0€301TaCHOCTH, Pa3BUTHN
METUITUHBI
39 Eﬁ;ﬁiﬁ:{eﬁg;}i;ﬁgﬁi‘oiymmX 1 https://lesson.edu.ru/lesson/f5999557 -
. 18¢8-4853-83a0-588bf830407a
IMMOJTY4YCHU A BAXXHCUIIINX BEUICCTB
33 YesoBek B MUpPE BEIIECTB U 1 https://lesson.edu.ru/lesson/acd826¢f-
MaTepHaioB ba2d-49db-b216-ef7c26a84728
34 Xttt 1 310pOBBE HenOBeKa 1 https://lesson.edu.ru/lesson/b8e4d657-
2cc7-4860-8583-9f76edc8a59f
OBIIEE KOJIMYECTBO HACOB I10 34

[TPOT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1l YYEHUKA

Pymsutuc I'. E., ®enpaman ©. I'. Xumus: 10 ki.: yued. ans obmeobdpasosar. yupexaenuii / . E.
Pymsuruc, ®@. I'. ®enpaman. — M.: [Ipoceemenue., 2019;
Pymsuruc I'. E., ®enpaman ©. I'. Xumus: 11 ki.: yued. as obmeobpasosar. yupexaenunii / . E.
Pymsuruc, ®@. I'. ®enpaman. — M.: [Ipoceemenue., 2020

METOANYECKHUE MATEPHAJIBI 1JIA YYUTEJIA

Xumust. Paboune nporpammsl. [Ipeamernas nunus yueouukos I'. E. Pynsutnca, ®. I'. ®enpamana.
10—11 kiaccel : mocobue aj1s yuuTesen oomeoopasosat. opranu3zanuii / I'.E. Pymasutuc,
@&.[.Denapaman. — 3-¢ w3a. — M. : [Ipocsenienue, 2019.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://lesson.edu.ru/04/10;
https://lesson.edu.ru/04/11;
https://resh.edu.ru/subject/29/10/;
https://resh.edu.ru/subject/29/11/;
https://www.yaklass.ru/



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/
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