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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma 1Mo XUMHM Ha ypOBHE CpeHEro odiero oopazoBaHus pa3paboTaHa Ha
ocHoBe PenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 oOpa3oBaHuH B
Poccuiickoit denepanun», TpeOOBaHUN K pe3yabTaTaM OCBOEHUS (emepanbHOit
oOpa3oBaTenpHON TporpaMmbl  cpeaHero obmiero oopaszopanus (DPOII  COO),
npenacraBieHHbIx B DenepanbHOM TrocyJapCcTBEHHOM 0O0pa30oBaTEIbHOM CTaHIAPTE
COO, c¢ yu€érom Konnenuuu mnpernogaBaHusi ydyeOHOro rmpeamMera «XuMHUs» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoil denepannu, peanu3yromux OCHOBHBIC
oOpa3oBaTeIbHbIE MPOrpPaMMbl, U OCHOBHBIX TOJNIOKeHHM «(CTpareruu pa3BUTUA
Bocniutanusa B Poccuiickoii @enepaunn Ha nepuon a0 2025 roma» (PacmopsixeHue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OCHOBY MOJX0JIOB K pa3pabOTKe MporpaMMBbl MO XUMUH, K OMPEICICHUIO 00IIeH
CTpaTeruu OOy4YeHUs, BOCIIUTAHUS U Pa3BUTUS OOYyYarOUIUXCS CPEICTBAMH y4eOHOTO
npeamera «Xumus» aiug 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBWIIH
koHnentyanpHbie TosiokeHuss PIOC COO o B3auMOOOYCIOBICHHOCTH IICNIEH,
collepKaHUs, PE3yJbTaTOB OOy4YeHHs] U TpeOOBaHMM K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE 00pa3oBaHUE, MOJIYy4aeMOE BBIMYCKHUKAMH 001e00pa3oBaTebHON
OpraHu3alliM, SIBISETCA HEOTHhEMIIEMOM YacThi0 MX 00pa30BaHHOCTH. OHO CIIYXKHUT
3aBEPIIAIOIIMM OSTAllOM peaju3allii Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE
KJIFOUEBBIX I[EHHOCTEH, MPUCYIIUX IIEJIOCTHOM CHUCTEME XMMHUYECKOTO 00pa3oBaHMS.
OTH LICHHOCTH KacaroTCsl O3HAHUS 3aKOHOB MPUPO/JIbI, GOPMHUPOBAHUS MUPOBO33PEHUS
1 OOLIEH KyJIbTypbl YEJIOBEKA, a TAK)KE HKOJIOTMYECKM OOOCHOBAHHOTO OTHOILIECHHS K
CBOEMY 3/I0pOBbIO M THpUpOJHOW cpene. Peamusyercss xumuueckoe oOpa3oBaHME
oOyyJarommxcsi Ha ypOBHE CpeaHero ooOImero oOpa3oBaHUsS CpEACTBAMH Y4eOHOTO
npeaMeTa «XUMHS», COAEPKaHUE U MOCTPOCHHE KOTOPOTO OMPENETEHBl B MPOrpaMme
M0 XUMHH C YYETOM CIeU(UKN HAYKW XUMUH, €€ 3HaYeHUs B IO3HAHUU TPUPOJIBI U B
MaTepUaIbHOW J>KM3HM OOIIECTBa, a TaKXkKe ¢ Y4ETOM OOIMX IeJIe W TPUHIIUIIOB,
XapaKTEepPU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI CpPeHEro oOero oopa3oBaHus
B Poccutickoit denepanum.

XUMHSI KaK 3JEMEHT CHUCTEMbl E€CTECTBEHHBIX HAyK HWIpPaeT 0co0yl pojib B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JAaHUM HOBOM 0a3bl MaTepUalbHOM KyJIbTypbl. OHa
BHOCUT CBOW BKJaJ B (OPMUPOBAHWE PAlMOHATHHOTO HAYYHOTO MBIIUICHHS, B
CO3/IaHHE€ LIEJIOCTHOTO TMpEACTaBiIeHUs 00 OKpYyXKallleM MHpEe KaKk O €JIMHCTBE
MPUPOJLI U YEJIOBEKa, KOTOpoe (OpMHUpPYETCS B XUMHUU Ha OCHOBE TOHMMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPYXAIOIIETO MHpPA, OCO3HAHUSA B3aWMOCBSI3HM MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3ZMOKHBIMH 00JIaCTsIMU IPUMEHEHUSI.

TecHo B3aMMOJACHCTBYSI C JAPYIrMMU €CTECTBEHHBIMU HAyKamH, XHMHS cCTajia
HEOTHEMJIEMON YacCThI0O MHUPOBON KYJIBTYPhI, HEOOXOAMMBIM YCJIOBHEM YCIICITHOTO
TpyJa M SKU3HU Kaxzaoro uwieHa oOmiectBa. CoOBpeMEHHass XUMHUSI Kak Hayka
co3ujaTeNbHasl, Kak HayKa BHICOKUX TEXHOJIOTUM HAMpaBlieHa HA PELIEHUE II100aIbHBIX



npo0sieM yCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CHIPbEBOM, HHEPreTHUECKOM,
IUILEBOM, 9KOJOTMUYECKON O€30MMaCHOCTH U OXPAHbI 370POBbSL.

B coorBerctBUM ¢ OOmMMHM LENIMU W OPUHLUIAMU CPEIHEro oOIIero
oOpasoBanusi cojaepkanue mnpeamera «Xumus» (10—-11 kmaccel, 0a30BbIM ypOBEHB
W3Y4YEHUs1) OPUEHTUPOBAHO NPEHMYLIECTBEHHO Ha OOIIEKYJbTYPHYIO IOATOTOBKY
oOyuJaromuxcs, HeOOXOIUMYIO UM JUIsl BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB,
YCIIEITHOTO BKJIFOUEHUS B JKM3Hb COIIMYMA, MPOJOJIKEHUSI 00pa30BaHUS B PA3IUYHBIX
00J1aCTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XMMUEH.

CocraBmsomUMH  nipeaMeTa  «XHUMHsD» — SBISAIOTCS  0a30BbIE  KypCchl  —
«Oprannueckas xumus» u «OOmas © HeopraHMYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOWM HayKW: CHUCTEMa
3HaHUU IO HEOPraHWYECKOM XMMHUHU (C BKJIIOYEHUEM 3HAHUN W3 OOIIEH XUMHUM) U
OpraHndeckon xumMun. DOpMHpPOBAHME JAHHOM CHCTEMBI 3HAHUM IIPU HU3YYECHUU
npeaMeTa 00ecreyrMBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pasusi BEUIECTB
Ha OCHOBE OOIIMX MOHATUHN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHuss KypcoB — «OpraHuyeckas xumus» Hu «OOmas u
HEOpraHuyeckas XuMus» c(OpMHUpPOBaHa B MpPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOTO IMOJAX0/1a K U3YYEHHUIO0 YUYeOHOro marepraia u 00yCIOBIIEHa UCTOPUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUUM HA OMPENEIEHHBIX TEOPETUUECKUX YPOBHsX. Tak, B
KypCc€ OpPraHMYECKOW XMMHH BEIIECTBA PACCMAaTPUBAIOTCS HA YPOBHE KIIACCUYECKOMN
TEOPHH CTPOEHUS] OPraHUYECKUX COCIMHEHHUM, a TAaK’KE€ HAa YPOBHE CTEPEOXUMHUYECKHUX
M DJIEKTPOHHBIX MPEACTaBICHUI O cTpoeHuH BemiecTB. CBeleHUs 00 HM3ydaeMbIX B
Kypce BELIECTBax JAlOTCA B PA3BUTUU — OT YIIE€BOAOPOAOB JI0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUMH. B Kypce OpraHM4ecKkoM XHWMHUHU TOJIy4alOT pa3BUTHE
chopMHUpOBaHHBIC Ha YpPOBHE OCHOBHOIO OOIIEro o0Opa30BaHMS I€pPBOHAYAIILHBIC
NpPEJCTaBICHUST O XUMHUYECKON CBS3M, KJIACCU(PUKALMOHHBIX MpPHU3HAKAaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUU.

[loqg HOBBIM yrjaoMm 3peHuss B mnpeaMere «Xumus» 0a30BOro  ypOBHS
paccMaTpuBaeTCs M3y4YEHHBII Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
TEOPETUUECKHI MaTepuan U (aKkTOJIOTUYECKHUE CBEJCHUS O BEIIECTBAX U XMMHUYECKON
peakiuu. Tak, B wyacTHocTH, B Kypce «OOmass u HeOpraHuyeckas XUMUS»
oOy4JaronMMcsl MpeJoCTaBISIETCS] BO3MOKHOCTh OCO3HATh 3HAYEHUE MEPUOAMYECKOTO
3aKOHa C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX MO3UIMH, TIy0xe MOHSITh
HUCTOPUYECKOE W3MEHEeHHEe (YHKIMA JTOro 3akoHa — OT oboOmaromend 10
OOBSCHSIOIICH 1 MPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHUMM O BaKHEWINMX BELIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBAaX M IIPUMEHEHWHM, a TAKXKE€ O XUMHUYECKHX pPEAKIMAX, UX CYIIHOCTH WU
3aKOHOMEPHOCTAX NMpOTEeKaHus AomnonHsercs B Kypcax 10 m 11 kmaccoB anemeHnTamu
coJlepKaHusl, UMEIOIUMHU KYJIbTYPOJIOTMYECKUI U MPUKIIATHON XapakTep. JTU 3HAHUS
CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBAIOT €€
pOJib B IIO3HABATEIBHOW M MPAKTUYECKOW JAESITEIBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT
BOCIIMTAHUIO YBAXKEHMsI K IPOILIECCY TBOpPYECTBA B O0JIACTU TEOPUM U MPAKTUYECKUX
NPWIOKEHUH XUMHH, TOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOLIECTBEHHO U



JUYHOCTHO 3HAYMMBIX MpOOJIeMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIMBATH
UH(GOPMAIIUIO U IPUMEHATH €€ JIJISl MOMOJTHEHUS 3HAaHUM, PelIeHUs] MHTEJUIEKTYaIbHBIX
U DKCHEPUMEHTAIBHBIX MCCIEIOBATENbCKUX 3a7ad. B 1enom copepxkanue yuyeOHOTo
npeaMeTa «XuMUs» JaHHOTO YPOBHS M3y4Y€HHUsS OPUEHTHPOBAHO Ha (popMupoBaHHE y
O0OyJaronuxcsi MHUPOBO33PEHYCCKON OCHOBBI MJisi TMOHUMaHUS (UIOCO(DCKUX UACH,
TaKMX KakK: MaTepualibHOE E€JIMHCTBO HEOPraHMYECKOTO M OPraHUYECKOro MHpa,
0OyCJIOBJIGHHOCTh CBOMCTB BEILIECTB HMX COCTAaBOM U CTPOCHHUEM, I103HABAEMOCTb
MIPUPOJIHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKIY HOBBIMU
(dakTaMu W TEOPETHUYCCKUMU TPEIMOChUTKAMH, OCO3HAHHWE POJM XWMHH B PEIICHUU
AKOJIOTMYECKUX MpOoOJieM, a Takxke MpoOJieM COEPEKEHUS] IHEPreTUUECKUX PECYpPCOB,
CBIPbsI, CO3JJaHUS HOBBIX TEXHOJIOTUH U MaTEepHUaJOB.

B mutane pemenust 3a1ad BOCIIMTAHUSA, PA3BUTHS U COIMAIM3AIUN 00YyJaIOUXCsI
MPUHATBHIE MPOTPAaMMON MO XUMHUM TMOJAXOABl K OINPEICICHUIO COJEpXKaHUS U
MIOCTPOCHUSI TIpeaMETa MpeaycMaTpuBalOT (HOPMUPOBAHUE YHHUBEPCAIBHBIX YUEOHBIX
JCUCTBUN, UMEIIMUX 0a30BO€ 3HAYCHUE I Pa3IUYHBIX BHUIOB JIEATEIbHOCTH:
perieHus: mpoOsieM, MOoMcKa, aHainu3a U 00pabOoTKK MHOOpPMAIUU, HEOOXOIUMBIX IS
NpUOOPETEHUsSI  OMbITa MPAKTUYECKOM U HUCCIEAOBATENBCKOM  JESTEIBHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B O3HAHUM XUMUH.

B mpaktuke mnpenomaBaHus XUMHUU KaK Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHHs, TaK U Ha YPOBHE CpEIHEro OOIIero oOpa3oBaHMS, NMPH OIpEaSICHUN
COZIEPKATEIIbHOW  XapaKTepUCTUKU 1IeJeil H3y4YeHUs MpeIMeTa HamnpaBIeHUEM
MEPBOCTEIICHHON 3HAYUMOCTH TPAJAMIIMOHHO TMpU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKOM HayKuM Kak o00JacTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUUYECKOU
NEATEeIbHOCTH 4YeJOBeKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. C
METOAUYECKOM TOYKMA 3PEHUS] TAKOM NOAXOA K ONPEACICHUIO LEJNeH W3y4YeHUs
MpeaMeTa SABJISIETCS BIOJIHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUsI TJIaBHBIMU IEISIMU HW3YYEHHS TpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBASIIOTCS:

e (opmupoBaHUE CHUCTEMbl XMMHUYECKUX 3HAHUM KaK BaKHEHIEH COCTaBIISIOIICH
€CTEeCTBEHHO-HAyYHOU KapTUHBI MUpPA, B OCHOBE KOTOPOM JIeKaT KJIFOYEBHIC MOHSTHSA,
(dbyHIaMEHTaIbHBIE 3aKOHBI M TEOPUU XHWMHH, OCBOCHHUE f3bIKa HAYKH, YCBOCHHUE U
MOHUMAHUE CYIIHOCTU JOCTYIMHBIX OOOOIICHUIT MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

e (QopMmupoBaHUE U Pa3BUTHE MPEJCTABICHUN O HAay4YHBIX METOJaX TMO3HAHMS
BEIIECTB W XHUMHUYECKHUX pEaKIui, HEOOXOIUMBIX IS TPUOOpPETeHUS yMEHUU
OpPUEHTUPOBAThCA B MHpPE BEIIECTB W XUMHUYECKUX SIBJICHUW, HMEIOIIMX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U OBCEIHEBHON KU3HU;

e Pa3BUTHE YMEHHH M CHOCOOOB JESITEIBHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM U
OOBSCHEHHEM XUMHUYECKOTO OJKCIIEPUMEHTA, COONIOJCHHUEM TMpaBuil 0e30MacHoro
oOpalleHus ¢ BelIeCTBaMHu.

Hapsny c »3TuMm, cojaepkareiibHasi XapakTEpUCTHUKA LEJIed W 3aJad U3y4YeHHs
npeaMeTra B mporpaMMe Mo XUMHUHM YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUU C
HOBBIMM TIPUOPUTETAMM B CHUCTEME cpeaHero obmiero oOpa3zoBanus. CerogHs B



NpenoJaBaHul XUMUU B OOJbIIEH CTENEeHH OTHAETCS MPEANOYTeHHE MPAKTUYECKOU
KOMITOHEHTE CcoJiepKaHusi 0O0y4eHHs], OPUEHTUPOBAHHON Ha MOJTOTOBKY BBIITYCKHHKA
o01eo0pa3oBaTebHONM  OpraHU3allMM, BIAJCIONIEr0 HE HA0OpOM 3HAHUHM, a
(GYHKIIMOHATBFHOW TPAaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHSIMH aKTHBHOTO
MOJTYYCHUS 3HAHUW M MPUMEHEHUS UX B PCATbHON JKM3HU JJIST PEIICHUS TPAKTUICCKUX
3azay.

B cBsi3u ¢ 3TUM npu M3y4YEHUU MpeAMeTa «XUMHS» JIOMUHUPYIOIIEEe 3HAUCHHE
NpUOOPETAIOT TaKUe IeNU U 33/1a4H, KaK:

ajanrtanus OOyYaloIIMUXCS K YCJIOBUSAM JMHAMUYHO pPAa3BUBAIOIIETOCS MHPA,
(dbopMUpOBaHNE WHTEIIEKTYaIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO TPAMOTHBIX PEIICHUNA B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

(dopmHpoBaHrEe y OOYYAIOIINXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIUH ),
MMEIOINX YHUBEPCAIbHOE 3HAYCHUE ISl PAa3MYHBIX BHUJOB JIEATEIHHOCTH: PEIICHUS
npoOjeM, TMOUCKa, aHaidu3a U 00padoTku uWHGOpMAIMK, HEOOXOAUMBIX IS
MPUOOPETEHUSI OMBITA JACSITEIBHOCTH, KOTOPasl 3aHMMAEeT Ba)KHOE MECTO B TMO3HAHUU
XUMUHU, a TakXKe JUIs OLIEHKH C TO3UIUN HSKOJOTHYECKON Oe30MacHOCTH XapaKTepa
BIUSTHUS BEIIECTB U XMMHUYECKHX TMPOIIECCOB HA OPTaHM3M YEJIOBEKa M MPHUPOIHYIO
cpeay,

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEW O00YyYaroluXCsi: CIHOCOOHOCTH CaMOCTOSITENIbBHO TPUOOPETaTh HOBBIC
3HAHUS TI0 XUMHH B COOTBETCTBHHM C >XM3HCHHBIMH IOTPEOHOCTSIMH, HCIOJIB30BATh
COBpEeMEHHbIE WH(OPMAIMOHHBIC TEXHOJOTHHM [Js TOWCKa M aHalu3a ydeOHOW u
HayYHO-TIOMYJISIPHOM HH(POPMAITUH XUMHUIECKOTO COJICPKAHUS;

dbopMHpOBaHHWE U PaA3BUTHE Yy OOYYAIOUIUXCS ACCOIMATUBHOTO W JIOTUYECKOTO
MBIIUICHUS, HaO0JI01aTeTbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpbIe OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, TpU IUIAHUPOBAHMM W TPOBEICHUU XUMHUYCCKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y  oOydarommuxcst  yOeKAEHHOCTH B TyMaHUCTHYECKOU
HAIMpaBJICHHOCTH XWMHH, €€ BaXXHOW pOJIM B PEHICHUH TJIOOATBHBIX MPoOIeM
PaAIMOHAIIBHOTO TPUPOIOIOIH30BaHUS, TOMOJHEHUS JIHEPTEeTUYECKUX PECypCOB U
COXpaHEHHUs TMPHUPOJAHOTO PABHOBECHS, OCO3HAHHMS HEOOXOAMMOCTH OEpeKHOTO
OTHONICHHST K TIPUPOJIE W CBOEMY 3J0POBBIO, a TaKkKe TMPUOOPETEHHS OIbITa
WCIIOJIb30BAHUS TIOJNIYYCHHBIX 3HAHWUW IS TPUHATUS TPAMOTHBIX pEIICHUH B
CUTYaIIHsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B ydeOHOM miiane cpenHero oOiero oOpazoBaHMs MpeAMET «XuMus» 0a30BOro
YPOBHS BXOJUT B COCTaB NMpeaMETHON 00acTu «EcTeCTBEHHO-HAYUYHbIE MPEIMETHI.

OOmiee 4yuCiIO 4acoB, OTBEACHHBIX NJISi M3YYEHHsS XMMHUHU, Ha 0a30BOM YpOBHE
cpemHero ooimero oopasoBaHus, coctaBisieT 68 acos: B 10 kimacce — 34 gaca (1 gac B
Henenwo), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COIEPKXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[IpeameT opraHWyYecKOM XHWMHH: €€ BO3HMKHOBEHHE, Pa3BUTHE W 3HAYCHUE B
MOJIyYeHUM HOBBIX BEIIECTB M MaTepHaloB. TeopHs CTPOEHUS OPraHuyecKHx
coenunenuit A. M. bytiepoBa, e€ ocHOBHbIE MoJiokeHUs. CTpyKTypHbIE (HOPMYJIBI
OpraHUYECKUX BeIecTB. ['omosorus, usoMepus. XUMHUYECKasi CBA3b B OPraHUYECKHUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBinenne o Kiaccu(UKauuu OpraHWyeckux BemecTB. HomenknaTypa
OpraHUYEeCKUX COCIUHEHUH (CHCTeMaTH4ecKasi) U TPUBUAJIbHbIE Ha3BaHUS BAKHEUIIUX
IIPEACTABUTENIEN KJIIACCOB OPraHNYECKHUX BELIECTB.

OKCIEpUMEHTAJIbHbIE METO/Abl HM3YyYEHHUs BEIIECTB M MX IPEBpPALICHUIA:
O3HaKOMJIEHUE ¢ 00pasllaMu OpraHMYECKHMX BEUIECTB M MaTepuajlaMd Ha MX OCHOBE,
MOJEIIUPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAOJIIOJEHHE U ONUCAHUE
JE€MOHCTPALIMOHHBIX ~ OMNBITOB IO MPEBPALICHUI0 OPraHMYEeCKUX BEIIECTB IIpU
HarpeBaHuM (IUIaBjieHHEe, OOYTIIMBAHUE U TOPEHNE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAl. MeTaH 1 3TaH — NMpOCTEUIINe
MPEACTABUTENHN AJIKAHOB: (DU3UUECKUE U XUMUYECKHE CBOMCTBA (PEaKIMU 3aMEIICHUS U
TOpeHMs), HaX0XKJIEHUE B PUPOJIE, OIYyUCHHUE U IPUMEHEHHUE.

AJNKEHBI: COCTaB M CTPOECHHUE, TOMOJIOTUYECKHH psAL. OTWIEH WU IPONHWIEH —
MPOCTENIINE PEICTABUTENN ANKEHOB: (PM3HMUYECKUE U XUMUYECKHUE CBOMCTBA (peaKkuu
TUAPUPOBAHUS, TAJIOT€HUPOBAHUSA, TUAPATALHMHU, OKHUCIECHHUS M TMOJUMEpPHU3aLHUN),
MOJIy4YeHUE U MPUMEHEHHE.

Anxaauensl: OyrtaaueH-1,3 u werunOyranueH-1,3: cTpoeHue, BaxHeHIne
XUMUYECKHME CBOMCTBa (peakuus mnonuMepuszanuu). [lodyyeHune CUHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKUHN psii. ALIETUTIEH —
NPOCTEHIINK MpeACTaBUTENb AIKHUHOB: COCTaB, CTPOEHUE, GU3NYECKUE U XUMHUUECKHE
CBOMCTBa (peakuuyd THUAPUPOBAHMS, TaJOTCHUPOBAHUS, THApaTallud, TOPEHUs),
MOJIyYEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHHe, (PU3NYECKHME M XUMHUYECKHE CBOMCTBA
(peakiuu rajoreHMpoBaHUS M HUTPOBAHMS), MOJYYEHUE U TpUMEHeHue. 7Tonyon:
cocmas, cmpoetue, guzuieckue u Xumuieckue ceotucmea (peakyuu 2ai02eHUposanHus u
HUMpOBAanusl), noayyenue u npumenerue. TOKCHUHOCTh apeHOB. I'eHeTHyeckasl CBA3b
MEXAY YriIeBOAOPOIaMHU, TPUHALICKANTUME K Pa3TUYHBIM KJIaCCaM.

[IpupoHbIe NCTOYHUKH YTIIEBOOPOAOB. [IpupoaHblil ra3 u nonyTtHbie HeQTIHbIE
razpl. Hegte u €€ npoucxoxaeHue. CrocoObl mepepadoTKu HePTH: TEeperoHka,



KPEKUHI (TEePMUYECKUN, KaTaauTH4eckuil), nuponus. [IpoaykTel nepepaboTku HEPTH,
WX TPUMEHEHUE B MPOMBINIJIEHHOCTH W B ObITy. KamMeHHBI yrojib U MPOAYKTHI €T0
nepepadoTKU.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS] BEIIECTB M MUX IPEBPALICHUN:
O3HAaKOMJIEHHE ¢ oOpa3llaMM IUIacTMacC, KaydyKoB M pe3uHbl, kKojuiekuuu «HepTh» u
«YTOJIb», MOJICIIMPOBAHUE MOJICKYJ YIVIEBOJOPOAOB M TAJOTNCHONPOU3BOJIHBIX,
MPOBEJICHUE MPAKTUYECKON pabOThI: MOJIYyYEHUE FTUIICHA U U3YUYECHHE €T0 CBOWCTB.

Pacuérnbie 3anaum.

Boluucienus o ypaBHEHUI0O XUMUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA
UCXOJHOTO BEIECTBA WJIM TMPOAYKTa PEAKIUU [0 HU3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenbHble OTHOATOMHBIE CIUPTHI. METaHON U TAHOJ: CTpOeHUE, HU3NUECKUE
U XUMHUYECKHUE CBOMCTBA (PEaKIMU C aKTUBHBIMH METaJIaMU, TajoreHOBOJIOPOJAMH,
ropeHue), npuMeHeHrue. BogopoaHbie CBSI3M MEXKIY MOJIeKyJaMu crupToB. JleiicTBue
METAHOJIA ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ CIIUPTHI. ITUJICHIIIMKOIb U TIUILEPUH: CTPOCHHE, (PU3UYECKUE U
XUMHYECKUE CBOMCTBAa (B3aMMOJICMCTBUE CO IIECIIOYHBIMU METajulaMHU, KaueCTBEHHAas
peakiusi Ha MHOTOATOMHbIE CIUPTHI). JleiicTBHEe Ha opraHu3M uesjoBeka. [[pumeHnenue
JIMIEPUHA U STUJICHTJIUKOJIS.

®deHo: CTPOCHUE MOJIEKYJIbI, PU3MYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTh
¢denona. [Ipumenenue denona.

Anbaerunibl U kemoHwvl. @opMaIbACTUl, AlleTANBACTU: CTPOEHUE, (PU3NIECKUE U
XUMUYECKUE CBOMCTBA (PEaKklUM OKHUCIEHUS U BOCCTAHOBJIICHUS, Kau€CTBEHHbIC
peakIum), IoJiydeHrue U MPUMEHEHUE.

OnHOOCHOBHBIE TpeJeNibHbIe KapOOHOBBIE KHUCIOTHL. MypaBbHMHAs U YKCyCHas
KHCJIOTBI: CTpOeHHE, (U3MYECKHE U XMMHYECKHE CBOWMCTBA (CBOMCTBA, OOUIUE ISt
KJIacca KUCJIOT, peakius dTepuduKaium), mojydeHue u npumeHenune. CteapuHoBas u
OJICMHOBAs KUCJIOTHI KaK MPEACTABUTEIH BBICITNX KaPOOHOBBIX KMCIOT. Mblia KaK COJIu
BBICIIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE ICHCTBHE.

Cnoxuble >pupbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHCIOT. ['MIPOJIU3 CIIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupoB. bruonornyueckast posib )KUPOB.

VYrieBoasl: cocTaB, Kiaccu(PUKalUg YriaeBOJOB (MOHO-, JU- W TOJHCAaXapuibl).
I'moko3a — mpocTedmmii MOHOcaxapua: OCOOCHHOCTH CTPOEHHUSI  MOJIEKYJIbI,
busznyeckue W XMMHUYECKHE CBOMCTBa (B3amMmojerictBue ¢ ruapokcuaom memau(ll),
OKHCJICHHE aMMHA4YHBIM pacTBOpoM okcuzaa cepebpa(l), BoccTtaHoBiIeHUE, OpOKEHUE
TJIFOKO3b1), HAXOXKACHUE B MPUPOJIC, MPUMEHEHHE, Ononorudeckas posib. dotocunTes.
®pyKTO3a KaK U30MEP TIIHOKO3bI.

Kpaxman u nemmono3a kak npupoAHbie mnojguMepbl. CTpoeHHwe Kpaxmana u
LEeJUTI0JI03bl. PU3NYECKHE U XUMHUUYECKHE CBOMCTBA Kpaxmala (TUIpOJIn3, KaueCTBeHHAs
peaKIus ¢ UOJ0M).



OKCHepUMEHTAIbHBIE METOAbl M3yYEHHS BEHIECTB W HUX IPEBPAILCHUN:
poBeJcHNE, HAOIIOICHNE U ONMCAaHNE JEMOHCTPALMOHHBIX OIMBITOB: TOPEHUE CIIUPTOB,
KaueCTBEHHBIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKHUCICHHE JTaHOJa OKCHUIOM
menu(ll)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJICHCTBUE TJIMIIEPUHA C THUIPOKCUIIOM
menu(ll)), anpaerungoB (OKHCIEHHME aMMHAYyHBIM pPacTBOpoM okcuaa cepedpa(l) wu
ruapokcugom  Menu(ll), B3aumoneiicTBHE Kpaxmana C  HMOJOM), MPOBEICHUE
MPaKTUUECKON pabOThI: CBOMCTBA PAacTBOPa YKCYCHOW KHUCIIOTHI.

Pacuérnbie 3anaum.

Boluucienus o ypaBHEHUI0O XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIECTBA WJIM TMPOAYKTa PEAKIUU [0 HU3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcoeprKale OpraHn4eckiue COeTMHECHNUA.

AMHHOKHCIIOTHI Kak amM(OTepHble OpraHuueckue coeauHeHus. duzmyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MIpUMEpe TIulMHa). bruonorndeckoe 3HaueHue
aMuHOKHUCTOT. [lenTusl.

benku kak mpupodHBIE BBICOKOMOJIGKYJSpHBIE coenuHeHus. llepBuunas,
BTOpUYHAS W TPETHUUHAsI CTPYKTypa OenkoB. XMMHUUECKHE CBOMCTBA OEIKOB: TUIPOIIH3,
JIeHaTypallvs, KaueCTBEHHbIC PEaKIIUU Ha OCJIKH.

OKCnepUMEHTAIbHBIE METOJIbl M3yYEHUS BEIIECTB W WX MPEBPAICHUIA:
HAONIIOJICHUE W ONHCAHHWE JCMOHCTPALMOHHBIX OMNBITOB: JEHATypalus OEIKOB Mpu
HarpeBaHWH, [IBETHHIE PEAKIIUU OCIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHBIE TIOHSITUSI XWMHUHU BBICOKOMOJIEKYJISIDHBIX COEIUHEHUN: MOHOMED,
MOJIUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJMMEPHU3alUH, CPEIHSAS MOJIEKYJsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJEKYJISPHBIX COCIWHEHUH —
MOJIMMEPH3AITUS U TTOJTUKOHICHCAIIHSL.

OKCIepUMEHTAIbHBIE METOAbl M3yYEHHS BEHIECTB W WX MPEBpaIICHUI:
O3HAKOMJIEHHE C O00pa3laMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanm3zannst MeXnpeIMETHBIX CBA3EH MPHU M3YYEHHH OPraHUYecKoM Xumuu B 10
KJIACCE OCYIIECTBIISIETCS Ye€pe3 HCIOJb30BaHHME KaK OOIIMX ECTECTBEHHO-HAYYHBIX
MOHSTUN, TaK W TIOHSTHM, SBISIONIMXCS CHUCTEMHBIMU JUISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHUS: SBIICHUE, HAy4YHBIA (akT, TUIIOTE3a,
3aKOH, TEOpHs, aHalu3, CHUHTE3, KIacCU(PUKALUs, MEePUOJIUYHOCTh, HAOIIOJEHUE,
U3MEpEHHe, IKCIIEPUMEHT, MOJIETUPOBAaHHE.

®dusuka: Matepusi, JHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUUECKHIA
YpOBEHb, BEIIECTBO, TeJIO, O0BEM, arperarHoe COCTOSHUE BeIlecTBa, (U3HUECKUE
BEJIMYMHBI U €AMHUIIBI UX U3MEPEHUSI.



buonorus: kierka, opraHu3M, Owocdepa, oOMEH BeIIECTB B OpraHU3ME,
dorocuHTe3, OWONOTUYECKH AKTUBHBIC BemecTBa (OCNKH, YIJIEBOMABI, JKUPHI,
bepMeHTHI).

[eorpadus: MuHepanbl, TOPHBIC IOPOJbBI, IOJE3HBIE HCKOMAEMbIE, TOIUIUBO,
pecypchl.

TexHoNOTHs: THINEBBIE MPOIAYKTHI, OCHOBHI PAllMOHATIBHOTO MUTAHUS, MOFOIIUE
CpeACTBa, JIEKAPCTBEHHBIE H  KOCMETHYECKHE TpenapaTbl, MaTepuanbl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHHU

XUMUYECKUI 35eMeHT. AToM. Slapo aToma, M30TOMbI. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYecKre ypOBHHU, IMOIYPOBHU. ATOMHBIE OpOWTamw, S-, P-, d- 3JIEMEHTHI.
Oco0eHHOCTH pacipenesieHus 3JEKTPOHOB IO OPOUTAIISIM B aTOMaXx 3JIEMEHTOB MEPBBIX
YEeTBIPEX MEPUOA0B. DIIEKTPOHHASL KOH(PUTypaLHsi aTOMOB.

[Tepnonnueckuit 3axoH u [lepuoanyeckas cucrema XuMudeckux aneMeHToB JI. U.
MenpneneeBa. CBsi3b NEPUOINYECKOIO 3aKOHA U [leprnonyeckoil cucTeMbl XUMHYECKHUX
anemeHToB JI. WM. MeHngeneeBa ¢ COBPEMEHHOM TEOpUEW CTPOECHUS ATOMOB.
3aKOHOMEPHOCTU HM3MEHEHUS CBOMCTB XMMHMYECKHX 3JIEMEHTOB M 00pa3yeMblX HUMU
IPOCTBIX M CJIOKHBIX BEUIECTB IO TPYyIIaM M MEepUofaM. 3HAYEHUE NEPHUOIHYECKOTO
3aKOHA B Pa3BUTHU HAYKHU.

CrpoeHnue BelecTBa. XMMHUECKas CBI3b. BUIbI XUMUYECKOW CBA3U (KOBaJIECHTHAS
HEMoJISIpHAass W MOJsipHasi, HWOHHAs, MeTajimyeckas). MexaHu3Mmbl 00pa30BaHUs
KOBAQJICHTHOM XMMHUYECKOU CBsI3M (OOMEHHBIN M JOHOPHO-aKUENTOpHbIN). Bomopoanas
CBsI3b. BaJIEGHTHOCTB. DNEKTPOOTPULIATENIBHOCT. CTENEeHb OKUCICHUS. MIOHBI: KaTHOHBI
Y AaHUOHBI.

BemectBa MOJNEKYJIIPHOTO M HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTBA. THUITbI KPUCTALINYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT THUIIA KPUCTALIMYECKOU PELIETKH.

IlonaTe o0 pgucnepcHbIX cucremax. VICTMHHBIE M KOJUIOMIHBIE PacTBOPHI.
MaccoBas 10J1 BEIECTBA B pacTBOPE.

Knaccudukanus nHeopranudeckux coeauHeHuil. HoMeHkiatypa HeopraHU4ecKux
BEIIECTB. |'€HeTHMYecKass CBA3b HEOPraHWYECKUX BEUIECTB, MPUHAMIEKAIUX K
Pa3JIMYHBIM KJIaCCaM.

Xumuueckas peakuus. Knaccuduxaiuss XuMHUecKUX peakuuii B HEOPraHMUECKOH
U OpPraHUYEeCKON XMMHHU. 3aKOH COXPAaHEHMsI MAcChl BELIECTB, 3aKOH COXPAHEHUS U
IPEBPALIEHUS SHEPTUHU NTPU XUMUYECKUX PEAKIUSX.



CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX ¢dakTopoB. OOpaTUMbIe
peakunu. XuMndeckoe paBHoBecrue. DAKTOPhI, BIUSIOIME HA COCTOSSHUE XUMUYECKOTO
paBHoBecus. [Ipuanmn Jle [latense.

Onektponutuueckas aucconuanus. CuiibHble U cialble 3nekTponuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, MIEIOYHAS.

OKUCAUTETLHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsI BEIIECTB M MX MPEBPAICHUN:
neMoHcTpauusa Taomun «llepuoguueckas cuctema XxuMuyeckux 3yeMeHtoB /I, M.
MenneneeBa», H3ydyeHHE MOJACNIEH KpPUCTAUIMYECKUX pPEHIETOK, HAOII0JeHue |
ONMKCaHUE JAEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OIBITOB (Pa3joKEHUE TEePOKCUIA
BOJIOPOJA B MPUCYTCTBUM KaTAIM3aTOPa, ONPEACICHUE CPEAbl PACTBOPOB BELIECTB C
MOMOILBI0 YHUBEPCAIIBHOIO HMHJMKATOpa, PEaKkUWd HOHHOTO OOMEHa), MpPOBEIACHUE
MpaKkTU4YECKOM paboThl «BnusHue pa3nuuHbIX (AaKTOPOB HA CKOPOCTh XUMHUYECKOM
peaxkum».

Pacuérnble 3anaum.

PacuéTel 110 ypaBHEHHSIM XMMHUYECKUX PEAKIHUI, B TOM YHUCJIE TEPMOXUMHUYECKUE
pacu€Thl, pacu€Thl C UCIIOIB30BAHUEM MOHITUS «MACCOBAs JOJISI BEIIECTBAY.

Heoprannyeckasi xumus

Hewmeramel. Ilonoxenue nHemeramioB B [lepuonnueckon cucreme XUMHUYECKHUX
sanementoB JI. WM. MeHnneneeBa W OCOOEHHOCTH CTPOCHHSI aToMOB. Du3UYECKHE
CBOMCTBAa HEMETAJUIOB. AJUIOTPONHUS HEMETAIOB (Ha MpUMEpe KUCIOpOJa, CEpbI,
dbocdopa u yrinepona).

XUMHUYECKHE CBOWCTBAa BAXKHEHIIMX HEMETAIOB (TajJOreHOB, CEphl, a30Ta,
dbocdopa, yriaepona U KpeMHHUSI) U UX COSIWHEHUHN (OKCHIOB, KUCIIOPOICOASPKAITIX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IprMeHeHNE BAXKHENIIIMX HEMETAIUIOB U UX COETNHEHUM.

Meramnbl. [lonoxenue wmeramnoB B Ilepuoandeckonl cucreMe XHUMUYECKHX
anemenToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS DJICKTPOHHBIX O0O0JIOYEK
atomoB MeTayyioB. OOmue ¢usudyeckue cBoricTBa MeTayioB. CIlaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUIN PS HAMIPSIKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIITUX METAJJIOB (HATPUM, Kallui, KaJdbllUid, MarHUH,
ATIOMUHMH, IIUHK, XPOM, JKE€JI€30, MEIb) U UX COCTUHEHUM.

OO6mme cmocoObl ToNy4eHUs: MeTauioB. l[IpuMeHeHrWe MeTauioB B OBITY H
TEXHUKE.

DKCNEPUMEHTAIbHBIC METOJIbI M3YyUYECHHUS BEIIECTB M UX MPEBPAILLICHUN: U3YUCHUE
Koiekiuu  «Metamasl M CIUIaBbl»,  00pas3lloB  HEMETAJIOB,  pEUICHUE
OKCIIEPUMEHTAIBHBIX 3a/7a4, HaONIOJCHNE W OMKCAHWE JEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJCHCTBHE THUIPOKCHUAA ATIOMHHHS C PAcTBOpaMU
KHUCJIOT U 1IEJI0Yel, KAYECTBEHHBIE PEeaKI[Mi Ha KATUOHBI METAJUIOB).

Pacuérnrlie 3agaun.

Pacuéte maccel BemiecTBa WM 00bEMAa Ta30B MO HW3BECTHOMY KOJUYECTBY
BEIIIECTBA, MAcCe UM 00BbEMY OJHOTO M3 YUYaCTBYIOIIMX B PEAKIIUU BEUIECTB, PACUETHI



Macchl (00bE€Ma, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEaKLUH, €CIM OJIHO U3 BELIECTB
MMEET PUMECH.

Xumus ¥ )KU3Hb

Ponp xuMum B oOOecrneueHUM HKOJIOTUYECKOM, 3HEPreTUYECKOW M MHILIEBOM
0€30MacHOCTH, pa3BUTUN MEIUIMHBIL. [IoHATHE 0 HAyYHBIX METO/1aX MO3HAHUS BELIECTB
Y XUMUYECKUX PEAKIUU.

[IpencraBnenuss 06 OOIMMX HAYYHBIX MPHUHIMIIAX MPOMBIIUIEHHOTO MOIYYCHHUS
BAKHEMIINX BELIECTB.

YenoBek B MUpPE BELIECTB U MAaTEPUAJIOB: BaKHEHIINE CTPOUTEIIBLHBIE MaTEPUAIIbI,
KOHCTPYKIL[MOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KEepamMHuKa, MaTepuanbl I
ANEKTPOHUKH, HAHOMATEpPHUaJIbl, OPraHUUECKHNE U MUHEPAIbHBIE YI0OPEHHUS.

XAMHUS H  300pPOBBE 4YEJOBEKA: IMPAaBWIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, IMpaBWwia 0€30IaCHOrO HCIOJb30BaHUS IpernapaToB OBITOBOM XWMHUU B
IIOBCEIHEBHOM KU3HMU.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU M3YyYEHUU OOIIEH M HEOpraHWYeCKON
xumuH B 11 Kinacce ocynecTBISIETCS Yepe3 UCMOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBbIX IIOHATUH, TaK W IOHATUH, SBJLIOIIUXCA CUCTEMHBIMHU JUI OTAEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01Me ecTeCTBEHHO-HAy4HbIE TOHATHUS: HAY4YHbIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaluu3, CHUHTE3, KiacCU(UKalMs, TEePUOJAUYHOCTh, HAOIIOJEHUE, DSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHNE, SBJICHUE.

®usuka: marepusi, dHEPrus, macca, aTroM, DJEKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOIl, PaJMOAKTUBHOCTb, MOJIEKYJA, JHEPreTUYECKUU YpPOBEHBb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PU3MYECKUE BEIUYMHBI U EIUHUIIBI UX
MU3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opranusM, 3KocucTeMa, orochepa, MaKpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusa: MuHepasibl, TOpHBIE MOPOABI, IOJE3HBIE MCKOIMAEMBbIE, TOIUIMBO,
pecypchl.

TexHoNOrus: XUMHYECKAs] IPOMBIILIEHHOCTh, METAJUIYpPIrus, MPOU3BOJICTBO
CTPOMTENBHBIX  MAaTEpHUANIOB,  CEIbCKOXO3SMCTBEHHOE  IPOM3BOJACTBO,  IHILEBAs
IIPOMBIIIEHHOCTb, (dapmaneBTHUECKas IIPOMBILIJIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKUX  MpenaparoB, IPOU3BOJACTBO  KOHCTPYKIHMOHHBIX  MaTEPHUAOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOI'PAMMEBLI 110 XUMHWNU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUSI 00y4aroUMUCS
IporpaMMm CpelHero oOmiero oOpa3oBaHus (JUYHOCTHBIM, METANpeIMETHBIM U
npeaMeTHbiM).  HaydHo-MeToanueckoi OCHOBOM Juisi  pa3paboTKH  IUIAaHUPYEMBIX
pE3yNIbTaTOB OCBOEHUS MPOTPAMM CPEAHETO OOIIEro 00pa3oBaHUS SIBISETCS CUCTEMHO-
NEeATEIbHOCTHBIN OJIXO/I.

B coOTBEeTCTBHM C CUCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B  CTPYKTYype
JMYHOCTHBIX PE3YJbTATOB OCBOEHUS IMpEAMETa «XUMUS» Ha YPOBHE CPEIHEro OOIIETro
00pa30BaHUsl BBIJICIECHBI CIAEAYIONINE COCTABISIOLINE:

OCO3HAHHE OOYYAIOUIUMUCS POCCUMCKOM TPaKJAHCKOM  UJEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIEHUIO;

HaJIM4KUe MOTUBALIUU K O0yUEHHUIO;

LICJICHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAHULIMI 0a30BOM HAYKU XUMUHU;

FOTOBHOCTh U CHOCOOHOCTh OOydYarommxcsi PYKOBOACTBOBATHCS B  CBOEH
NESATENBHOCTH [IEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKAMM, IPUCYLIUMU LIEIOCTHOW CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJINYME MPAaBOCO3HAHMS SKOJOTUUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTH LIEJIU
Y CTPOUTH KU3HECHHbIE TUIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeaMeTa « XUMHUSD JOCTUTAIOTCS B €IUHCTBE
yu4eOHOM M BOCIUTATENBHON JESTENIbBHOCTH B COOTBETCTBUU C T'YMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LICHHOCTSIMU M HJI€AIAMH POCCUHCKOTO
IPaKJAHCKOTO 00IIeCTBa, MPUHATHIMU B OOLIECTBE HOPMaMH M NIPaBUJIAMH TOBEICHMS,
CIIOCOOCTBYIOLIMMHK TPOLIECCAaM  CaMOMNO3HAHUS, CAMOPAa3BUTHS M HPaBCTBEHHOIO
CTaHOBJICHMSI JINYHOCTH O0YYaIOIIUXCS.

JIngyHOCTHBIE  pe3yNbTaThbl  OCBOCHHMS  TIpeaMeTa  «XUMHS»  OTPaXaroT
c(OPMUPOBAHHOCTH ~ OMbITA MO3HABATEJIbHOM W  MPaKTUYECKOW  JIeATEIbHOCTU
oOy4Jaronuxcs 1o peaau3alii NPUHATHIX B O0IIECTBE [IEHHOCTEH, B TOM YKCIIE€ B YaCTH:

1) rpa:KaaHCKOTr0 BOCIMTAHMA !

OCO3HaHUsl OOYYaIOIIMMHUCSA CBOMX KOHCTHUTYLHMOHHBIX IpaB U OOS3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

IIPEACTABJICHUS O COUMATIBHBIX HOPMAX U MPABUJIaX MEXIMYHOCTHBIX OTHOILEHUN B
KOJUIEKTHBE;

TOTOBHOCTHM K COBMECTHOM TBOPYECKON JEATENBHOCTH NPU CO3AAHUM YUEOHBIX
MPOEKTOB, PEIICHWH YYEOHBIX M MO3HABATENIbHBIX 3aj[a4, BBINOJHEHUU XUMHUYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI
JIPYTUX MPU aHAIKU3E PA3IUYHbBIX BUJIOB YUeOHOH AESTENbHOCTH;



2) IATPMOTUYECKOT0 BOCTTUTAHUA:

LIEHHOCTHOIO  OTHOIIEHWS K HCTOPUYECKOMY M  HAyYHOMY  HACIEIUIO
OTE€YECTBEHHON XUMUM;

yBaXEHUSI K TPOIECCy TBOpYECTBAa B OOJaCTM TEOPUU U MPAKTUUYECKOIO
OPUMEHEHUS XUMHH, OCO3HAHHS TOTO, YTO JOCTH)KEHUSI HAYKH €CThb PE3YIbTaT
JUIUTEJIbHBIX HAOMIOACHUHN, KPONMOTIMBBIX 3KCIEPHUMEHTAIBHBIX MMOMCKOB, TOCTOSHHOIO
TpyJla YYEHBIX U MPAKTUKOB;

MHTEpeECa W IO3HABATEIbHBIX MOTHBOB B IOJYYEHHHM M IOCJIEAYIOLIEM aHAIU3e
uH(GOpMAIH O MIEPEAOBBIX TIOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OLICHUBATh CUTYyallud, CBSI3aHHbIE C XUMUYECKMMH SIBJICHUSMU, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI 1
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U MOCTYNKU CBOMX TOBAPHUILIEH C MO3ULIUN
HPaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MTOCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHUs [IEHHOCTEHN 370pOBOro M 0ezonmacHoro oOpasza >KU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3MUECKOMY M TICHUXHYECKOMY
310POBBIO;

coOmofieHns TmpaBui Oe30macHOro oOpallleHus ¢ BeIeCTBAaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHMMaHUsl LEHHOCTU NPaBUJ MHAMBHUIYAJHOTO M KOJUIEKTMBHOTO 0O€30MacHOro
MIOBEJCHUS B CUTYyALUAX, YTPOKAKOLIUX 310POBBIO U )KU3HU JTHOAEH;

OCO3HAHUS MOCIEACTBUHM M HENPUATUS BPEAHBIX MNpuUBbIYEK (yrnoTpeOaeHus
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS1);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHHKaTUBHOW KOMIIETEHTHOCTH B y4EOHO-UCCIIEOBATENbCKON JIEATEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSATEIHHOCTH;

YCTAHOBKM HAa aKTUBHOE y4acTHE B PEIICHHM MPaKTUYECKHUX 3a7ad COIMATbHOU
HaIpaBJIECHHOCTH (B paMKax CBOEro KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3YUYEHHIO MPOQeccHuil pa3inyHOro poaa, B TOM YHCIe
Ha OCHOBE IPUMEHEHHUSI IPEAMETHBIX 3HAHUM 110 XUMUH;

yBaXXEHUS K TPYLY, JIOISAM TPYAa U PE3yJbTaTaM TPYAOBOM AESTEINbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHJIMBHIYaJbHOW TPACKTOPUU OOpa30BaHUA,
Oynymed mnpodeccun M pealn3alid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH K XHMMHMH, HWHTEPECOB M MOTpeOHOCTEH
00I1IeCTBA;

6) IK0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 11eJIeCOO0pPa3HOr0 OTHOIIEHHMS K TPUPOJAE, KaK HCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3EMIIE;



NOHUMaHUSl TJ00aJbHOTO  XapakTepa JKOJOTMYECKHX MpoOsieM, BIUSHUSA
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOTHON U COIMAIBHON CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTIDKCHWA XUMUU JJISl PEIICHUS
BOIIPOCOB PAIIMOHAILHOTO MTPUPOOTIOIH30BaAHNUS;

AKTUBHOTO HEMPUATUS NEUCTBHM, MPUHOCAIIUX BpeJ OKPYKAIOIIEH MPUPOIHOM
cpene, YMEHHS TPOTHO3UPOBATH HEOJIATOMPUATHBIE HSKOJOTUYECKHUE TIOCISIACTBHUS
MPEAIPUHUMAEMBIX JEUCTBUM U NIPEAOTBPAILATH UX;

HaJU4Msl PA3BUTOTO OSKOJOTUYECKOTO MBINUICHHUS, AKOJIOTHYECKOW KYJIbTYPHI,
OMbITa JEATEIBHOCTH JKOJIOTMUECKOW HAMpPaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMHU B TO3HABATEJIIbHOW, KOMMYHUKATUBHOW U COIMATBHOM NMPAKTHKE, CIOCOOHOCTH U
YMEHUS aKTHBHO MPOTHUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpMHUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOMN MPAKTUKY;

NOHUMAaHUS CIeU(PUKA XUMHUHM KaK HAyKH, OCO3HAHUA €€ poju B (GOPMHUPOBAHUU
pPallMOHAJIBHOTO HAY4YHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOIO TpEACTaBiIeHUs 00
OKPYXKAIOIeM MHUpPE KaK O €IWHCTBE NMPHUPOABI M YEJIOBEKAa, B TO3HAHUHU IMPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHur Ipo0IeM COXpaHEHHS PUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUH JIJIsi COBPEMEHHOM IUBWIJIM3AIUH: B €€
T'YMaHUCTHYECKOW HAMpaBIEHHOCTH W BaXXHOW pOJIM B CO3aHUM HOBOH 0a3bl
MaTepUaTbHOW KYJIBTYphI, PEHICHUU TJI00aTBHBIX MPOOJEM YCTOWYMBOTO PA3BUTHS
YeJI0BEYECTBA — ChIPHEBOM, SHEPTreTUUECKOM, MUIIEBOM U IKOJOTHYECKON O€30MaCHOCTH,
B Pa3BUTUHM MEIUIIMHBI, OOCCIICYCHHH YCJIOBHM YCHEIIHOTO TPYyJa M SKOJOTUYECKH
KOM(pOPTHOM JKM3HU KaXKJ0TO YJIeHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOJOB ITO3HAHWS,
WCITOJIb3YeMBbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH WCIIOJIb30BaTh ITOTydacMbIe
3HAHMS IS aHalu3a U OOBSICHEHUS SIBJICHHUN OKPY’KAIOIIET0 MUpA U MPOUCXOJAIIUX B
HEM W3MEHEHUH, YMEHHs JejlaTh O0OOCHOBAaHHBIC 3aKJIIOUCHUS HAa OCHOBE HAyYHBIX
(haKTOB M UMEIOIIMXCS JJAHHBIX C IEBI0 MOYYSHHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIBHO KCIIOJIb30BaTh XUMHUYECCKUE 3HAHUS IS PCIICHUS
po0JIEM B PEATbHBIX KU3HCHHBIX CUTYAIIHSIX;

WHTEpeca K O3HAHUIO U UCCIIE0BATEIbCKON IeITeTbHOCTH;

TOTOBHOCTH M CTIOCOOHOCTH K HETPEPHIBHOMY 00OpPA30BAHHIO U CaM000OPa30BaHUIO,
K aKTHBHOMY ITOJTYYCHHUIO HOBBIX 3HAHHMHA 1O XMMHH B COOTBETCTBUHU C JKU3HCHHBIMH
MOTPEOHOCTSIIMU;

UHTEpeca K OCOOCHHOCTAM TpyJa B pa3iMyHbIX cdepax npodheccuoHaIbHOU
NESTETHHOCTH.

METANIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS YI€OHOTO MpeaMeTa « XUMUS) Ha YPOBHE

CpemHero o0mero oopa3oBaHus BKIIOYAIOT:



3HAYMMBbIC ISt dhopmMupoBaHUs MHPOBO33PEHUS oOydJarommxcs
MEXIUCITUTUTHHAPHBIE  (MEXMPEIMETHBIE) OOIICHAYYHBIE TOHSATHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAYYHOW KapTHUHBI MUPA U CHEIU(DUKY METOI0B MO3HAHUS, UCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPTHs, SIBJICHUE, IPOIECC, CUCTEMA,
Hay4YHBIM (haKkT, TMPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeJI0BaHUE,
HaOJI0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

VHUBEpCAIbHBIC y4deOHBIC JCUCTBUS (ITO3HABATENbHBIC, KOMMYHHKATHBHBIC,
PETYJISTUBHBIE), oOecreunBaomue (GopMupoBaHue (PYHKIIMOHATLHON TPaMOTHOCTH M
COITMAJILHON KOMIIETEHITNH 00YyYaroIIuXC;

CIIOCOOHOCTh OOYYArOIIUXCS HCIOJIB30BaTh OCBOEHHBIE MEKIUCIUIUIMHAPHBIC,
MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHbIC YUECOHBIE IEUCTBUS B MMO3HABATEIHHON U
COLIMAJIbHOM ITPAKTHKE.

MeranpenMeTHbIE Pe3yIbTaThl OTPAXKAIOT OBJIAJEHNE YHUBEPCATLHBIMUA YUeOHBIMH
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBUAMU.

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMU JA€iCTBUSIMM:

1) 0a3oBbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTyaJIU3UPOBAThH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAETATh LN JEITEILHOCTH, 3a7aBas mapaMeTpbl U KPUTEPUH UX JOCTHKEHHUS,
COOTHOCHUTH PE3YJIbTAThl ICSITEIHLHOCTH C TOCTaBIECHHBIMHU LICJISIMHU;

KCIIOJI30BaTh MPYU OCBOSHUH 3HAHUM MPUEMBI JIOTUYECKOTO MBIIICHUS — BBIACISThH
XapaKTepHble TPU3HAKU TOHSITUN W yCTaHABIMBATh WX B3aUMOCBSI3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME TOHATHUS JIJIs1 0OBSICHEHUS OTIASIbHBIX ()aKTOB M SIBJICHUIA;

BBHIOMpATh OCHOBAHHUS M KPUTEPUU JJIs KIACCU(PHUKAIIMU BEIICCTB M XUMHUYECKHUX
peaKuu;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBS3U MEXY U3y4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTUUECKUE pacCyXAeHUs (MHIYKTUBHBIC, NEAYKTUBHbBIC, 110 aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTHM M TNPOTHUBOPEYUS B pacCMaTPUBAEMbIX  SIBJICHUSX,
(GhOpMyYIPOBATH BHIBOJIBI U 3aKITIOUCHUS;

NPUMEHSITh B TIpOIleCCe IIO3HAHHUSA, WCIOJIb3yeMble B XHMHUU CHMBOJIUYECKHE
(3HaKOBBIE) MOJIEeNIH, TPEOOPA30BBIBATh MOACIBHBIC MPEICTABICHUS — XUMHUYECKUM 3HAK
(cumBOII) DyIeMeHTa, XUMHUYecKas (opmysia, YpaBHCHHE XUMHUYECKON pEaKIuu — TPHU
pEelIeHNN Y4YeOHBIX TMO3HABATENBHBIX M TMPAKTHUYECKUX 3a]a4, MPUMEHATh Ha3BaHHBIC
MOJICTIbHBIEC TPEJCTABICHUS JJISI BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIIECTB U XMMHUYECKUX PEaKIUi.

2) 0a3oBbI€e MCCIIeI0BATEIbCKHE eiiCTBUA:

BJIaJIETh OCHOBAMU METO0B HAYYHOT'O TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUIA;

dbopMynMpoBaTh LETW W 3aJa4d WCCIEAOBAHUS, HWCIOJIL30BATh MOCTABICHHBIC U
CaMOCTOSITESIbHO CPOPMYJTHUPOBAHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS M
OCHOBBI 11 (POPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUM;



BJIAJICTh HABBIKAMU CAMOCTOSITEJIbHOTO TUIAHUPOBAHUS U MPOBEACHUS YYEHUUECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaTh YMEHHUS HaOMIOAaTh 3a XOAOM IpoIllecca,
CaMOCTOSITENIbHO TMPOTHO3UPOBATH €ro pe3ylbTaT, (QopMyaupoBaTh 0000IIEHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJbTATOB MCCIEAOBAHUSA, COCTABISThH
000CHOBaHHBIN OTUET O MPOJIeTIaHHON padoTe;

MpUOOpPETaTh OMBIT YYCHUUYECKON MCCIEA0BATENbCKOM U MPOCKTHOM JIEATEIbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOMCKY METOJ/IOB PELICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbBIX METOAOB ITO3HAHUS.

3) paboTa ¢ nunpopmanueii:

OpUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHUKAX WHGOpPMAIMU (HayYHO-TIOMYJISIpHAS
JuTEpaTypa XMMUYECKOIO COJEpXkaHUs, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa),
aHAJIM3UPOBaTh MHPOPMALIMIO PA3IUYHBIX BUAOB U (POPM NPENCTABICHUS, KPUTUUECKU
OLICHMBATh €€ JJOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTH;

(opMyIUpPOBATH 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METOABI IPU TIOUCKE U OTOOpE
uH(pOopMaLuu, HEOOXOAUMOH /1JIsl BBIMOJIHEHUS YUE€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

npuoOpeTaTh  ONBIT  MCHOJIB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAbHYIO (QOpMY MpeACTaBleHUs HHpopmanuu
(cxembl, TpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

MCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAaueCTBE CPEACTBA MpHU padboTe C XUMHUYECKOU
uH(popManuen: MIPUMEHATh MEXIPEAMETHbIE ((PU3HMUECKIE U MAaTEMaTUYECKUE) 3HAKU U
CUMBOJIBIL, (hOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIOJBb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBA
HaIJISITHOCTH.

OByajieHUe YHMBEPCAJbHBIMM KOMMYHUKATHUBHBIMHM 1eCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYX JaeMoil TeMbl B XOJ€ AHaora W/Wiu
JIUCKYCCHUU, BBICKa3bIBaTh WU, (OPMYJIHPOBATh CBOM MPENJIOKEHUS OTHOCHUTEIBHO
BBIIIOJIHEHHUS NIPEUIOKEHHOM 3a1a4H;

BBICTYIIaTh C NPE3EHTAaUMEld pe3ylbTaTOB IO3HABATEIBHON JESATEIBHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbBHO WM COBMECTHO CO CBEPCTHUKAMHU TIPHU BBINOJIHEHUU
XUMHUYECKOTO SKCHEPUMEHTa, NPAKTUYECKON paboOThl MO UCCIENOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaju3alliid Y4eOHOTO MpOeKTa U (OpPMYJIMPOBATH BBIBOIBI 1O
pe3ynbTaTaM NPOBENEHHBIX MCCIECIOBAaHUN IyTEM COrJAacOBaHUS IO3WLUNA B XOZE
00Cy»XeHusl 1 0OMEHa MHEHUSIMHU.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSITEJIbHO  IUIAHUPOBATh W OCYUIECTBIIATH  CBOK  IMO3HABATEIIbHYIO
NEeATENbHOCTh, OmIpenensis €€ [eld W 33Ja4d, KOHTPOJMpOBaTh W IO MEpe
HEOOXOMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil alTOPUTM JACHCTBHUI IPHU BBIMOJIHEHUN
y4eOHBIX W HCCJEI0BATEIbCKUX 3aJ]iay, BeIOMpaTh Hambosee d()PEeKTUBHBINA CIIOCOO HX
peleHns ¢ Y4ETOM MOIYYEHHNS HOBBIX 3HAHUM O BEIIECTBaX U XMMHUYECKUX PEAKLIMAX;



OCYHICCTBIATL CAMOKOHTPOJIb CBOEH JCATCIIPHOCTH Ha OCHOBEC CaMOaHaIn3a H
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranuyeckasi XuMush OTPaXKaroT:

c(hOPMHUPOBAHHOCTH TMPEACTABICHUN O XUMHUYECKOW COCTaBIISIONICH €CTeCTBEHHO-
HAay4YHOW KapTHHBI MHUPA, POJIM XUMHUHU B TIO3HAHUU SIBJICHUN TIPUPOABI, B (HOPMHUPOBAHUU
MBIIUICHAS. W KYJbTYPbl JUYHOCTH, €€ (DYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM
JUISL pelIeHUs] MPAKTUYECKUX 3a7ad U DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 37I0POBBIO U IPUPOTHON Ccpeie;

BJIAJICHUE CUCTEMON XMUMUYECKUX 3HAHUM, KOTOPAsl BKIFOYAET: OCHOBOIIOJIArA0IINE
MOHATUS (XMMHYECKUH DJIIEMEHT, aToOM, SJEKTpOHHas o000J0Yka aroma, MOJIeKyJa,
BaJICHTHOCTh, JJICKTPOOTPHUIATEIIBHOCTh, XUMHYECKas CBS3b, CTPYKTypHas ¢opMyna
(pa3BépHyTas U COKpaléHHas), MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BEM, YrIepoaHbIN
CKeJeT, (PyHKIMOHANIbHAS TPyNa, paJuKail, U30MepHUs, H30MEePbl, TOMOJIOTUYECKHUM Psij,
TOMOJIOTH, YIJICBOJIOPOJBI, KHCIOPOJ M a30TCOAEp)KaIllhe COCAWHECHHS, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCTUHEHUS); TCOPUU M 3aKOHBI
(Teopusi cTpoeHus: opraHndeckux BeriecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsT MACChI
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SI3bIK XUMHUU; MUPOBO33PEHUECCKUE 3HAHMS,
JeKalue B OCHOBE MOHUMAaHUSI MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHUX SIBJICHHM,
(aKTOJOTHYECKHE CBEACHUS O CBOKMCTBaxX, COCTaBe, IOJy4YeHHH H Oe30MMacHOM
WCITOJIb30BAaHUN B@KHEWIIMX OPTraHWYECKUX BEMIECTB B OBITY M TPaKTUYCCKON
JeSITETPHOCTU YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUU BBISBJISATH XapakTEpHbIC TMPU3HAKU TOHSTHH,
yCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIONINE TIOHSTHS TPHU
OMKMCAHWM COCTaBa, CTPOCHUSI M IIPEBPAIICHUI OPTraHNYECKUX COCAMHCHUI;

c(OPMHUPOBAHHOCTh YMEHUN HCIOJB30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) (Gopmy
OpTraHWUYECKUX BEIICCTB M YPaBHEHUW XMMHYECKUX PEAKIMH, W3TOTaBIMBATH MOJEIU
MOJICKYJT ~OPTaHMYECKMX  BEIICCTB JUISI  WUIIOCTPAIMM WX  XHUMHYECKOTO |
MIPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh MNPHUHAMICKHOCTh H3YUCHHBIX
OpPTraHUYECKUX BEIIECTB MO0 WX COCTaBY W CTPOCHUIO K OMPEACIEHHOMY KJIacCy/TpyIIe
coequHEHW  (YrIeBOMOPOMABI,  KHCIOpPOA W  a30TCOJACpKAaIMe  COCIUHEHUS,
BBICOKOMOJICKYJISIDHBIE COCIMHEHUS), JaBaTh WM Ha3BaHUS 10 CHCTEMaTHYECKON
Homenknarype (IUPAC), a Ttakke NpUBOAWUTH TPUBHAIBHBIE Ha3BaHUS OTACIBHBIX
OpTraHWYECKUX BEMIECTB (ITHICH, MPOMWICH, AalleTWICH, JTHJICHIJIMKOJb, TIUIEPHH,
dbenon, QopMambAeTU, aleTadbACTHI, MypaBbHHAs KHCJIOTA, YKCyCHas KHCIIOTAa,
OJIEMHOBAsI KUCJIOTa, CTEApPUHOBAS KHCIIOTa, TIIFOK03a, (PPYKTO3a, KpaxMmal, [eJUII0II03a,
TJIMITUH);



c(hOpMHUPOBAHHOCTh YMEHUS OMPEAEIATh BUIbl XUMUYECKOMN CBSA3U B OPraHUUYECKHUX
COEIMHEHHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh yYMEHHUS TPHUMEHATh  TIOJIOKCHHUS  TEOPUU  CTPOCHUSA
opranudeckux BemecTB A. M. BbytnepoBa miis OOBsICHEHUS 3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHHMH XapaKTEpPH30BaTh COCTaB, CTPOCHHE, (PUINUYECKUE U
XUMUYECKUE CBOMCTBA TUIWYHBIX MPEICTAaBUTEICH PA3IUYHBIX KJIACCOB OPraHUYECKHUX
BellleCTB (METaH, 3TaH, TUJIEH, MPOMWICH, alueTuiieH, OytaaueH-1,3, MeTunOyTaaueH-
1,3, OeH30Jl, METaHOJ, A3TaHOJI, ATWJICHIJIUKOJIb, TJIUIEPHUH, (PEHON, aleTalbIeru,
MypaBbUHAasi M YKCYCHasi KUCJOTHI, TIJIIOKO3a, Kpaxmal, I[eJUII0JI033a, aMUHOYKCYCHas
KHUCJIOTa), WUTIOCTPUPOBATh TI'E€HETHUYECKYI0 CBSI3b MEXIYy HUMU YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI C UCIIOJIB30BAHUEM CTPYKTYPHBIX (DOPMYII,

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UICTOUYHUKH YTIIEBOJOPOIHOTO ChIPhS
(HedTh, TPUPOHBIM Ta3, yYrojib), CHOCOOBI HMX MEpPepabOTKM U MPAKTHUYECKOE
MIpUMEHEHUE TTPOYKTOB MEpepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BHIYUCICHUS 110 XUMUUYECKUM YPABHEHUSAM
(maccpl, 00BEMA, KOJMYECTBA HCXOJHOTO BEUIECTBA WM MPOAYKTA PEAKIUH IO
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 MCXOJIHBIX BEIIECTB WJIU MPOIYKTOB
peakiun);

c(hOpMHUPOBAHHOCTh YMEHUMN BJIaJIETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX METOAaX
HAay4YHOTO TMO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU HU3YUYCHUH BEHIECTB U XUMHYECKUX
ABJICHUN (HAOMIOEHUE, H3MEpPEHUE, SKCIEPUMEHT, MOJEIUPOBAHMUE), HCIOIb30BAThH
CUCTEMHbIE XUMUYECKUE 3HAHUA Uil NPUHATHUS PEUICHUA B KOHKPETHBIX JKU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMECHEHUEM;

c(hOpMUPOBAHHOCTh yMEHUM COONIOAATh MpaBUja TMOJb30BAHUS XUMHUYECKOU
MOCY/I0M U JTaOOpaTOPHBIM 000PYAOBAaHUEM, a TAKKE MTpaBUiia 0OpaIlleHUs C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIIMSIMU TI0 BBITOJIHEHHUIO JTA00OPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHH TNIAHUPOBATH U BHITIOTHATH XUMUYECKUN IKCIIEPUMEHT
(mpeBpamieHuss OpPraHMYECKUX BEIIECTB NPU HArpeBaHHWM, INOJyYEHUE OSTUIICHA U
M3yUYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIMU OPTraHUYECKUX BEIIECTB, JICHATYpaIus
OCJNIKOB MpHU HArpeBaHUM, I[BETHHIC peaKIUU OEJIKOB) B COOTBETCTBUM C MpaBUIAMHU
TeXHUKH O€30MacHOCTH TMpU OOpalieHWH ¢ BelecTBaMH U Ja0OpaTOPHBIM
o00OpyZI0OBaHUEM, TPEJICTABIATH PE3YJIbTaThl XHUMHYECKOTO DJKCIEpUMEHTa B (dopme
3alUCH YpaBHEHUN COOTBETCTBYIOIIMX peakuuil U (GOpMyJIUpPOBAThH BBHIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

c(OPMHUPOBAHHOCTh ~ YMEHUW  KPUTHMYECKH  aAHAJIU3UPOBATh  XUMHUYECKYIO
uH(pOpPMaILMIO, MOTYYaeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpelcTBa MaccoBOil MH(OpMaLUH,
WNHTEepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAATH MPaBUiIa KOJIOTHYECKH LIETIeCO00pa3HOTo
NOBEACHUS B OBITY U TPYAOBOU NEATETLHOCTH B LEISIX COXPAHEHHUSI CBOETO 3J0POBbS U
OKpYXarolleld MPUPOJHOM Cpelbl, OCO3HAaBATh OINACHOCTh BO3JIEHWCTBHS Ha >KHUBBIC



OpraHU3MBbl ONPEIECIEHHBIX OPIraHUYECKUX BEIECTB, MOHMMAas cMbIica nokasarens [1/1K,
MOSICHATh HA MpUMEpaxX CIOCOObl YMEHBIICHHS M MPEJOTBPALLEHUS HX BPEIHOIO
BO3/ICMCTBHSI HA OPraHU3M YEJIOBEKA;

UIg  OOYy4YaloIIMXCS C OrPAaHUYEHHBIMM BO3MOYKHOCTSMHU 3JI0POBBS: yYMEHHE
OPUMEHATh 3HaHMsI OO0 OCHOBHBIX [JOCTYIHBIX METOJaX IIO3HAHMSI BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUI CJENBIX U CJIA0OBUASIIMX OOYYaIOLIMXCSA: YMEHHUE HCIIOJIb30BaTh PEIbeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins nns 3anucu XxuMudeckux Gopmyit.

11 KUIIACC

[IpenMeTtHble pe3yabTaThl OCBOEHUSI Kypca «OOImas U HEOpraHuuecKas XUMUS»
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTD MPEACTABICHUI: O XUMUUYECKOU COCTABIISIONICH €CTECTBEHHO-
Hay4YHOW KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHUU SIBJICHUUN IPUPOABI, B HOPMHUPOBAHUU
MBIIUICHUS. U KYJbTYPbl JUYHOCTH, €€ (DYHKIMOHAJIBLHONH IPpaMOTHOCTH, HEOOXOIUMOMN
JUISL PEIICHUS TPaKTUUECKUX 3ajlad M HKOJOTMYECKM OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0POBbBIO U IIPUPOJTHOU CPEE;

BJIQJICHUE CUCTEMON XUMHYECKUX 3HAHUM, KOTOPAsl BKIIOYAET: OCHOBOIOJIATAOIIINE
MOHATHS (XMMHUYSCKHUW JJIEMEHT, aTOM, HM30TON, S-, P-, O- 3JeKTpOHHBIC OpOUTAIH
aTOMOB, WOH, MOJIEKyIIa, MOJIb, MOJISIPHBII 00BbEM, BaJICHTHOCTb,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKas CBs3b (KOBaJCHTHas,
MOHHAs, METAITMYECKAsl, BOJOPOIHAS), KPUCTAIIMYECKAsT PEIIETKA, TUITBI XUMUYECKUX
peaKkui, pacTBOpP, BJIEKTPOIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTUYECKAS JMCCOLIMAINA,
OKUCIIUTENIb, BOCCTAHOBUTENIb, CKOPOCTh XHMHUYECKOW  pEakluu, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpHUsl DJIEKTPOJUTUUECKON  AUCCOIMAIIUU,
nepuonuuecku 3akoH /. M. MenaeneeBa, 3aKOH COXpaHEHUsS MAacCChl BEUIECTB, 3aKOH
COXpaHEHUSI U MPEBPAIICHUS SHEPTUU MPU XUMHUYECKUX PEAKUIHSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHHM, MHUPOBO33PEHUYECKHUE 3HAHUS, JICKAIIUE B OCHOBE
MMOHWMAaHUSl TPUYMHHOCTH M CUCTEMHOCTH XHWMHUYECKUX SIBIICHHM, (PAKTOJOTHUYECKHE
CBEJICHUS O CBOMCTBAx, COCTaBe, MOJYYEHUU U OE30MTaCHOM UCITOIb30BaHUU BaKHEHUIITHUX
HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYCCKOM JESITEIHHOCTH YEIIOBEKA,

c(hOPMUPOBAHHOCTh YMEHUU BBISBJIATh XapakTEepHbIC TMPU3HAKA TIOHSTHHA,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOIb30BaTh COOTBETCTBYIOIIUE TMOHSTHUS TPH
OTNMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBpaICHU;

chOPMHUPOBAHHOCTh YMEHHMM HCMOJB30BAaTh XUMHUYECKYH) CHUMBOJUKY IS
cocTaBieHus (HOPMYJT BEIIECTB M YPABHCHUN XMMHUYECKUX PEAKIUH, CHCTEMAaTHYECKYIO
Homenknatypy (IUPAC) wu TpuBHManbHBICE Ha3BaHHS OTACIBHBIX HEOPTaHUYECKUX
BellecTB (yrapHelif ras, yrjeKHCIbIA ra3, aMMHaK, Tall€éHas W3BECTb, HeraméHas
U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOPMHUPOBAHHOCTh yYMEHUHN OMPENEATh BaJEHTHOCTh W CTENEHb OKUCICHUS
XUMUYECKUX 3JIEMEHTOB B COCJAMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XWMHYECKON CBS3U
(KkoBaJIeHTHasi, HWOHHAas, METaUIMYecKas, BOJOPOJAHAs) B COCAUHEHUSAX, THII



KPUCTAJNIMYECKON PEHIETKA KOHKPETHOTO BELIECTBA (aTOMHAs, MOJEKYJISpHAas, HOHHAs,
MeTaJUIMYecKas ), XapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUI;

chOpMUPOBAHHOCTh YMEHHUH yCTaHABIWBATh MPHUHAICKHOCTh HEOPTAaHUYECKHX
BEUIECTB IO HMX COCTaBy K OMNpPENeNEHHOMY KJAcCy/Tpynne COeAMHEHHH (TpOCThie
BEIIECTBA — METaUIbl MU HEMETaJUIbl, OKCHJIbI, OCHOBAHMS, KHUCIOTHI, aMdoTepHbie
TUAPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHMI PACKPBIBATh CMBICI mepuoandeckoro 3akona Jl. U.
MenneneeBa M JEMOHCTPUPOBATh €r0 CHCTEMATHU3HUPYIOIIYIO, OOBICHUTEIBHYIO U
POTrHOCTUYECKYIO (PYHKIUU;

c(hOPMHUPOBAHHOCTh YMEHHMI XapaKTEepU30BaTh HJIEKTPOHHOE CTPOCHUE AaTOMOB
XUMHAYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepmogudeckord CHUCTEMBI XUMHUYECKHX
anemeHToB J[. Y. MeneneeBa, UCIONIB3ys MOHATHS «S-, P-, 0-2JIE€KTPOHHBIC OPOUTAIINY,
«QHEPreTUYEeCKHe YypPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB
XUMHYECKUX JJIEMEHTOB U HUX COCOUHEHMM IO mepuonaMm U rpynmnam llepumonnueckon
CUCTEMBI XUMHUYECKUX 1eMeHTOB [1. 1. Menneneesna;

c(hOpPMHUPOBAHHOCTh YMEHHUH XapakTepU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA  HEOPraHMYECKHWX  BEIIECTB  pPA3JMYHBIX  KJIACCOB,  IOATBEPXKAATh
CYLIECTBOBAHUE TI'E€HETHYECKOM CBS3M MEXKAY HEOPraHMYECKMMH BEIECTBAMU C
IIOMOLIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

c()OPMUPOBAHHOCTh YMEHHSI KJIACCU(PUUUPOBATH XUMUYECKHE PEAKLIUU IO
pa3IMYHBIM IPU3HAKaM (YHCIIy U COCTAaBYy pEarupyrollrX BEIIECTB, TEIUIOBOMY 3 PeKTy
peaklMi, W3MEHEHUIO CTENEeHEW OKHUCIECHHUS DSJIEMEHTOB, OOpaTUMOCTH pEaKIuH,
YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUHN COCTaBISATh YPABHEHUS PEaKUUi Pa3IUYHBIX THUIIOB,
MOJIHBIE U COKpAUIEHHbIE YPABHEHUSI pEAKI[U HOHHOTO OOMEHA, YUUThIBAs YCIOBUS, IIPU
KOTOPBIX 3TH PEAKIIUHU UAYT 10 KOHIIA;

chOPMUPOBAHHOCT ~ YMEHUH  NPOBOAUTH  pEaKUuH,  IMOATBEPXKAAIOIINE
KA4EeCTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHWYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;

c(hOpMHPOBAHHOCTH YMEHHUM pacKpbIBaTh CYIIHOCTb OKHCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEIACTBOM COCTABJICHHUS 3JEKTPOHHOIO OajlaHca 3TUX
pEaKLNiA;

c(OPMUPOBAHHOCTh YMEHUH OOBICHATH 3aBUCUMOCTH CKOPOCTH XHUMHYECKOU
peaklMu OT Pa3NUYHbIX (PAKTOPOB; XapaKTep CMEUIEHUS XMMUYECKOrO0 PaBHOBECHUS B
3aBUCUMOCTH OT BHelIHero Bo3naenctsus (npunuun Jle Hlatense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMUYECKHUE TIPOLIECCHI, JeKalle B
OCHOBE IIPOMBIIUICHHOTO TIOJYYEHUs CEPHOM KHUCIOTBI, aMMHaKa, a TaKXKe
c(OpPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U 3KOJOTHYECKHX
npobiemMax XuMHUYECKOT0 MTPOU3BOCTBRA;

c(hOpMHUPOBAHHOCTh YMEHUMN MPOBOJIUTH BHIYUCICHUS C UCIOJIb30BAHUEM IOHSATHUS
«MaccoBasi J10JIs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUHN ra30B MPU XUMHUUECKUX



peaKIusx, Macchl BelllecTBa WM 00bEMa ra3oB M0 MU3BECTHOMY KOJUYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIIOBOTO 3 dexTa
pPEAKINKU HA OCHOBE 3aKOHOB COXPAHEHHSI MAcChl BEUIECTB, IPEBPAILICHUS U COXPAHCHUS
SHEpIUH;

c(hOpPMHUPOBAHHOCTh yYMEHUM COONIOAATh MpaBUja IMOJB30BAHUS XUMHUYECKOM
MOCYJIOH M JTaOOpaTOPHBIM 000PYIOBAaHUEM, a TAK)KE TIPaBUiIa OOPAIICHUS C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIUSIMU T10 BBIIIOJIHEHHUIO JJA0OPATOPHBIX XUMUUYECKHUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHI TUTAHUPOBATH U BHITIOJHATH XUMUYECKAN SKCTIEPUMEHT
(paznoxkeHue MepoKCcHaa BOJOPOJa B MPUCYTCTBUHM KaTajau3aTopa, ONpeeIeHUEe Cpe/ibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCAJIBHOTO HWHJMKATOPA, BJIMSHHUE Pa3IMYHBIX
(hakTOpOB HA CKOPOCTh XUMHUYECKON PEaKIIuHU, PEaKI[Mu HOHHOTO0 OOMEHAa, KaueCTBEHHBIE
peakiuu Ha cyib(dar-, kKapOOHAT- U XJOPUI-aHUOHBI, HA KAaTUOH aMMOHUS, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/a4 1Mo TeMaM «Metauibl» u «HemeTramibs») B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU O€30MaCHOCTH MpPU OOpAIllEeHWH C BEIIeCTBAaMHU M J1a0OpaTOpPHBIM
000OpyJI0OBaHUEM, TPEJICTABIATH PE3YJIbTaThl XMUMHUYECKOTO JKCIIepUMEHTa B Gdopme
3alMCU YpaBHEHUN COOTBETCTBYIOIIMX peakuuil U (GopMyJIUpOBATH BBHIBOJIBI HA OCHOBE
3THUX PE3YyJIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHHUM  KPUTHYECKH  aHAJU3UPOBATh  XHMHYECKYIO
uHopMaIuioo, TOJY4aeMyl H3  pa3HbIX HCTOYHHUKOB (CpEJCTBA  MAacCOBOM
KOMMYHUKaIuu, UHTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJI0IaTh MPaBUiia KOJIOTHYECKH 11€J1eCO00Pa3HOT0
MOBEJICHUS B OBITY M TPYJOBOM JEATEILHOCTU B IIEJISIX COXPAHEHUSI CBOETO 370POBbS U
OKPY’KAIOIIEH IPUPOJHOM CpeAbl, OCO3HABATH OIACHOCTh BO3JACHUCTBHUS HA JKUBBIC
OpTaHU3MBbI ONPEACIEHHBIX BEIIECTB, MOHUMAs cMbIch mnokazatens [IJIK, moscHaTh Ha
MpUMepax CIocoObl YMEHBIICHUS W MPEIOTBPAIICHUS WX BPETHOTO BO3JEHCTBHUSI Ha
OpTraHU3M YEJIOBEKa;

JUIsT  OOy4YaroIMXCd C OTrPAaHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS: YMEHHE
MPUMEHSATh 3HAaHUS OO0 OCHOBHBIX JIOCTYNHBIX METOJaX TO3HAHUS BEIIECTB U
XUMHUYECKUX SBJICHUH;

JUISL CIICTIBIX W CJIA0OBUJIAIIMX OOYYArOUIUXCS: YMEHHE HCIOJIb30BaTh PelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins st 3anucu XuMU4ecKux GopMyIL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne i/ HaumeHoBaHue pa3/iesioB U TeM

duekTpoHHbIe (LM (POBbLIE)

NMPOrpaMmblI Bcero ;(;;:TI::HBHHG' ;I;)ﬁiz)l;zmecnme o0pa3oBaTe/ibHbIE PeCypPChI
Paszgea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
bub6nmoreka [IOK
[IpeameT opraHNuECKON XUMHUU. https://lesson.edu.ru/lesson/c935a58c
1.1 Teopust CTpOEHUST OPraHUYECKUX 3 -ab0e-4¢59-9dcf-
coenuHeHuit A. M. bytneposa 20517ae4b52e?backUrl=%2F04%2F
10
Htoro no pazneny 3
Pa3znea 2. YriieBoaopoabl
TTpesienbHbIC YIIeBOIOPOE — Poccuiickas AJICKTPOHHAs IIKOJIA
2.1 ATKAHLL 2 https://resh.edu.ru/subject/lesson/615
1/start/149993/
HelpesielbHbIe YIIeBOIOPOIH: Poccuiickas AJICKTPOHHAs IIKOJIA
2.2 ATTKEHBI, ATKA/ICHbL, ATKHHI 6 1 https://resh.edu.ru/subject/lesson/541
’ ’ 2/start/212563/
Poccuiickas anexkTpoHHas mKoia
2.3 ApoMaTHuecKHe yrieBOAOPO/IbI 2 https://resh.edu.ru/subject/lesson/541
2/start/212563 /
bubmnoreka IIOK
i https://lesson.edu.ru/lesson/99557a5e
24 PHPOIHBIC HCTOHHHIH 3 -2221-43e0-97b8-
YFACBOLOPOAOB H X NIEpepaboTia 983de535¢44d?backUrl=%2F04%2F
10
Hroro 1o pasueny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
Poccuiickas snexkTpoHHas mKoia
3.1 Cruptel. @enon 3 https://resh.edu.ru/subject/lesson/4
769/start/150550/
3.2 Anpaeruasl. KapOoHOBBIE 7 1 Poccuiickas a5eKTpoHHas mIKojia



https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563%20/
https://resh.edu.ru/subject/lesson/5412/start/212563%20/
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/

KUCIOTHI. CIIOKHBIE HPUPHI

https://resh.edu.ru/subject/lesson/4
776/start/150604/

Poccuiickas snexkTpoHHas 1mKosa

3.3 VrieBozsl 3 https://resh.edu.ru/subject/lesson/4
776/start/150604/
Hroro no pazueny 13
Pa3znea 4. A3oTconeprkaiye oOpraHudecKkue coe{uHeHust
| ' BubmHOTeKA LHOK

4.1 AMUHBI. AMUHOKHUCIIOTEL. beiku

Hroro no pazneny
Pa3pnen S. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHHS

5.1 [Tnactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

3

34

https://lesson.edu.ru/lesson/0c608a
59-4¢69-4481-839e-9205f201b73e

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/45b81d
ac-acbha-440e-99e3-14c3ba78050a



https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
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/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

11 KJIACC

Neo KoandecTBO yacoB
o/ HanMeHoBaHMe pa3jeioB U TeM Konrpoapusie  TIpaKriueckue DJIeKTpOHHbIe (LM (pPOBbIe)
NporpaMMbI Bceero paBoTHI DPaGOTHI o0pa3oBaTe/ibHbIE PeCypChl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuit Bubmmotexa LIOK
1.1 3aKoH u llepuorieckas cuerema 3 https://lesson.edu.ru/lesson/20b1df2
XUMITIECKHX dnemetTos /1. H. e-6ced-435b-b6dc-5155d30a45fa
Menneneena
Crtpoenue BemniecTBa. MHOrooopasue buGmuorexa LIOK
1.2 — ' 4 https://lesson.edu.ru/lesson/20b1df2
e-6ce4-435b-b6dc-5155d30a45fa
bubnunoreka LIOK
1.3 XUMHUECKUE PEAKIIHH 6 1 1 https://lesson.edu.ru/lesson/756372
22-d397-4b1a-810a-cc7bca9e8alc
Htoro no pazneny 13
Pa3znen 2. Heopranuueckasi Xummusi
bubmuoreka [{OK
2.1 Merassl 6 1 https://lesson.edu.ru/lesson/5e33bc3
0-805d-41fe-bf72-860434f45f57
bu6nmorexa LIOK
2.2 Hemeramnsl 9 1 1 https://lesson.edu.ru/lesson/cfb70c3
7-2784-4c66-be05-b0966dffb673
CBSISI) HeOpraHUYecKuX 1 Poccniickas BHCKTpOHF-IaSI IIKOJIa
2.3 2 https://resh.edu.ru/subject/lesson/35
OpraHn4YCeCKUX BCUICCTB 34/start/151266/
Hroro no pazneny 17
Pa3zgen 3. XumMus u :Ku3HbL
but6mmoreka [IOK
3.1 XUMHSA U KU3HD 4 https://lesson.edu.ru/lesson/acd826¢
f-ba2d-49db-b216-ef7c26a84728
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3

[NPOT'PAMME



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/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
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/5e33bc30-805d-41fe-bf72-860434f45f57
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728

Ne
n/
n

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Tema ypoka
0

Bcer

KoaudecTBO 9acoB

KoHTpoibHBI
e padoThbl

IIpakTHYeckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE PecypChl

Pa3zgea 1. TeopeTnueckue 0CHOBBI OpraHuyeckoii xumum (3 yaca)

[Ipenmert oprannyeckoil XuMuu, e€

bubnunoreka LIOK

BOSHHKHOBCHIE, PasBHITHE . https://m.edsoo.ru/ff0d2a6c
3HAaYCHHE
bubnunoreka LIOK
Teopus cTpoeHUsT OPraHUYECKUX https://lesson.edu.ru/lesson/c9
coenunenuiit A. M. bytieposa, ¢é 1 35a58c-ab0e-4¢59-9dcf-
OCHOBHBIE MTOJIOKEHHUS 20517ae4b52e?backUrl=%2F
04%2F10
[IpencraBnenue o knaccuukanuu Bbu6mmotreka LJOK
OpPraHUYECKUX BEIICCTB. https://lesson.edu.ru/lesson/c9
Homenkiarypa (cucrematudeckast) 1 35a58c-ab0e-4c59-9dcf-
U TPUBHAIIbHBIC HA3BAHMS 20517ae4b52e?backUrl=%2F
OpPraHUYECKUX BEUIECTB 04%2F10
Pasnen 2. Yraesoaopoas! (13 yacos)
Poccniickas anexkTpoHHast
AJIKaHBI: COCTaB U CTPOCHUE, 1 IIKOJIa
TOMOJIOTUYCCKHI PSIJ| https://resh.edu.ru/subject/less
on/6151/start/149993/
Poccuiickas 3neKkTpoHHas
MeraH u 3TaH — npocrenmune 1 1IKOJIa
MPEJICTABUTENN AIKAHOB https://resh.edu.ru/subject/less
on/6151/start/149993/
Poccniickas anexkTpoHHast
AJTKEHBI: COCTaB M CTPOCHUE, 1 IIKOJIa
CBOIiCTBa https://resh.edu.ru/subject/less
on/5412/start/212563/
OTuUJeH U IPOIUIeH — 1 bubmuoreka [JOK



https://m.edsoo.ru/ff0d2a6c
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

IIPOCTEUILNE NTPEACTaBUTEIN
AJIKCHOB

https://resh.edu.ru/subject/less
on/5412/start/212563/

CTapTOBaﬂ JUarHoCTH4YeCCKas

bubnunoreka LIOK
https://lesson.edu.ru/lesson/39

8 | pasora ofdd14-4bal-48e5-a428-
dae10d492c6e
bu6nmoreka [IOK
9 Egiﬁ;ﬁgiﬁa;i ﬁfaaj;;}"qeme https://lesson.edu.ru/lesson/39
O CRONCTEY 9fdd14-4bal-48e5-a428-
dae10d492c6e
bubnunoreka LIOK
10 ﬁgfﬁﬁggf;iﬁi@fﬁ;ﬁqgme https://lesson.edu.ru/lesson/6d
CHUHTETHYECKOTO K,ayqua U PE3UHBI [23393-6108-4b9f-ae01-
a983h95b854a
AJIKUHBI: COCTaB M OCOOCHHOCTH bubnuoreka [{OK
11 CTPOCHUS, TOMOJIOTUYCCKUN PSII. https://lesson.edu.ru/lesson/05
ANETHICH — IPOCTEHIINI €92929-6741-4d7c-84b5-
MIPEJCTaBUTEINb ATKMHOB 009292468356
bubnunoreka LIOK
12 Bbrurciienus mo ypaBHEHUIO https://lesson.edu.ru/lesson/7d
XUMUYECKON peaKIuu ada027-8448-418f-b416-
fbaledd4ab6d
Poccniickas anexTpoHHast
13 ApeHbl: 6EH30J U TOTYOJI. IKOJIA
TokcHuHOCTH apeHOB https://resh.edu.ru/subject/less
on/4775/start/150494/
Poccuiickas sneKkTpoHHas
I'eneTnueckas cBs3b
14 YTJIEBOJIOPOIOB, MPUHAICKAIINAX mKOJ?a .
K pasIMaHbIM KIaCCAM https://resh.edu.ru/subject/less
on/4775/start/
[IpupoiHBIE NICTOYHUKHT bubmuoreka [JOK
15 YTJIEBOIOPO/IOB: MPUPOIHBINA T'a3 U https://lesson.edu.ru/lesson/99
MOITYTHBIE HEQTSHBIE ra3bl, HePTH 557a5e-2221-43e0-97h8-
U TIPOJIYKTHI €€ epepadoTKu 983de535c44d
16 IIpupoaHbIE HICTOYHUKHT bubmuoteka [IOK



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
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/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/7dada027-8448-418f-b416-fba1edd4ab6d
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/
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

YIII€BOJOPOAOB: IPUPOAHBIN ra3 U
MOTTYTHBIE HEQTSHBIE ra3bl, HePTH
U TIPOAYKTHI € mepepadoTKu

https://lesson.edu.ru/lesson/99
557a5e-2221-43e0-97b8-
983de535c44d

Pasznea 3. Kucaopoaconepskamue oprannyeckue coefuHenus (13 yacon)

[IpenenbHBIC OTHOATOMHBIE

Poccuiickas anexkTpoHHas
HIKOJIa

17 IC;—([)I;%TL(I)' xz;iingﬂ JTaHOIL 1 https://resh.edu.ru/subject/less
poa 0n/4769/start/150550/
Poccuiickas anexkTpoHHast
18 MHOroaroMHbI€ CITUPTHI: 1 IIKOJIa
ATUJICHTJIMKOJb U TIIUIEPUH https://resh.edu.ru/subject/less
on/5727/start/150577/
Poccuiickas 3eKTpoHHAS
@DEHOJI: CTPOEHUE MOJIEKYJIBI, Ko
19 ?}:?;;Z?Tpﬁ;?li?{f;me 1 https://resh.edu.ru/subject/less
’ on/5727/start/150577/
Poccniickas a5ekTpoHHAs
20 Anpaeruapl: GopMabaeTUuI 1 1 IIKOJIa
areTaabaeTul. AIIETOH https://resh.edu.ru/subject/less
on/4776/start/150604/
Poccniickas anexkTpoHHast
OIHOOCHOBHBIE TIPEIETBHBIE koA
21 KapOOHOBBIE KUCIIOTHI: MypaBbHHAs 1 hitps://resh.edu.ru/subject/less
1 yreyenad 0N/4776/start/150604/
. bubnmorexa LIOK
99 ggzg;zzz;l;aifsgggﬁy%mﬁ 1 1 https://lesson.edu.ru/lesson/71
CHCTOThD ac43f2-a0d4-4945-a0eb-
1e59cd5f4dof
CreapuHoOBas U OJIEMHOBAS bubmorexa TTIOK
23 KHCITOTHI, KaK MpeCTABHTEH 1 https://lesson.edu.ru/lesson/71
BBICIIIHX ’Kap6OHOBLIX KHUCJIOT ac4312-a0d4-4945-a0eb-
1e59cd5f4d9f
Mb11a KaK COJIM BBICHINX bu6nunorexa LIOK
24 KapOOHOBBIX KHCJIOT, UX MOFOIIEE 1 https://lesson.edu.ru/lesson/98

JIeHCTBUE

34d408-386d-444a-8de3-



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://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
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/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

7efba8b98cdb

Crnosxubie 3¢upbl Kak

but6mmoreka [IOK
https://lesson.edu.ru/lesson/98

% | momoommiembosemxmeer. |
7efba8b98cdb
bubnunoreka LIOK
26 JXXupsr: rugponus, npuMeHeHue, 1 https://lesson.edu.ru/lesson/70
OuoyornyecKas poib JKUPOB 9ce43a-deb6-4281-963b-
01d2e212d4d0
VYraeBoapl: cocTas, Poccuiickas snexkTpoHHas
27 knaccuukanus. Baxuneitmume 1 HIKOJIa
IIPEICTaBUTEIIN: TIF0KO03a, https://resh.edu.ru/subject/less
bpykTO3a, caxaposa on/6150/start/150687/
Poccniickas a5ekTpoHHas
28 Kpaxmai u memirosno3a kak 1 IIKOJIa _
MPUPOJIHBIC TOTUMEPHI https://resh.edu.ru/subject/less
on/6150/start/150687/
Poccuiickas amexTpoHHas
[IpomexxyTouHas arrecrauus
29 (KOMILIEKCHAsI KOHTPOJIbHAs 1 1 mKOJ?a .
Gora) https://resh.edu.ru/subject/less
pa on/6150/start/150687/
Pa3nen 4. A3oTconepxxamme opranudeckue coeqnnenus (3 yaca)
bu6nmorexa LIOK
30 AMUHLL METHIAMIH H AHILTHE 1 https://lesson.edu.ru/lesson/0
’ c608a59-4c69-4481-839e-
9205f201b73e
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE bubnnorexa [IOK
31 OpPTraHUYeCKUE COCTUHEHMSI, UX 1 https://lesson.edu.ru/lesson/0
OHMOJIOTUYeCKOe 3HAUCHHE. c608a59-4c69-4481-839e-
IMenTunast 9205f201b73e
bubnunorexa LIOK
30 benku kak mpupoHbIC 1 https://lesson.edu.ru/lesson/0

BBICOKOMOJICKYJIAPHBIC COCAUHCHU A

c608a59-4c69-4481-839e-
9205f201b73e



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/9834d408-386d-444a-8de3-7efba8b98cdb
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/709ce43a-deb6-4281-963b-01d2e212d4d0
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
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/0c608a59-4c69-4481-839e-9205f201b73e
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/0c608a59-4c69-4481-839e-9205f201b73e
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/0c608a59-4c69-4481-839e-9205f201b73e

Pa3nea 5. BoicokoMoJIeKyJIsIpHbIEe cOoelMHeHus (2 yaca)

33

34

OCHOBHBIE TTIOHSATHSA XUMHHI

BBICOKOMOJIEKYJIIPHBIX 1
COETUHEHUN
O0001IeHre U cUCTeEMaTU3 AU 1

MOJyYCHHBIX 3HAHUM

but6mmoreka [IOK
https://lesson.edu.ru/lesson/4
5b81dac-acha-440e-99e3-
14c3ba78050a

bubnunoreka LIOK
https://lesson.edu.ru/lesson/1
600e4a4-d259-4ba9-9632-
994fae4ce366

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34 1 2



https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpoubusie IIpakruyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcbl
Pasznea 1. Teoperuueckue ocHOBbI Xxumuu (13 yacoB)
bubnmoreka IJOK

XUMHAYECKUI J1eMEHT. ATOM.

https://lesson.edu.ru/less

DJeKTpOHHAs! KOH(DUTYpaIUs aTOMOB 1 on/20bldf2e-6ce4-435b-
b6dc-5155d30a45fa
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemeHToB 1. 1. MeneneeBa, ux cBs3b bubmmorexa ILIOK
. N ’ https://lesson.edu.ru/less
C COBPEMEHHOM TEOPHEH CTPOCHUS 1 on/e7d48881-055d-49da-
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS 249c-7375c3d033e9
CBOMCTB XUMHUYECKHUX IIEMEHTOB U UX
COEIMHEHUH 110 TPYIIaM U TIEPUOIaM.
bubmmoreka [IOK
https://resh.edu.ru/subje
Bxomnas auarnoctuueckas pabora 1 ct/lesson/6332/start/151
021/
Crtpoenue BeniecTBa. XuUMHUYECKas Bu6mnmoreka LIOK
CBSI3b, €€ BUJIbI; MEXaHU3MBI 1 https://lesson.edu.ru/less
00pa30BaHMs KOBAJIGHTHOW CBS3H. on/20bldf2e-6ce4-435b-
Bonoponnas cBs3b b6dc-5155d30a45fa
BanentHocTb. bubnmnoreka [HOK
DIeKTPOOTpUIIATETbHOCTD. CTEICHb 1 https://lesson.edu.ru/less

okucieHus. BemecTra MOJICKYJISIPHOT'O U

on/20bldf2e-6ce4-435b-



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/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://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
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/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa

HCEMOJICKYJIIPHOT'O CTPOCHUA

b6dc-5155d30a45fa

Ilonstue o JUCIICPCHBIX CUCTEMAX.

bubmmoreka [JOK
https://lesson.edu.ru/less

6 HctrHHBIE U KOJUTOUHBIE PACTBOPHI. on/2859ec02-8ecd-4cd8-
MaccoBas 10J14 BelllecTBa B pacTBOpeE 8531-0dad962608fb
Krnaccudukanus 1 HOMEHKIATypa bubnuoreka ITOK

7 HEOPraHWYECKUX COETUHEHUM. https://lesson.edu.ru/less
I'eneTnueckas CBsi3b HEOPraHUYECKHIX on/12bfc348-007f-4796-
BEILIECTB, PA3JIMYHBIX KJIACCOB bcda-180fc6b720fe
Krnaccudukanusa XuMHuecKux peakiuii B
HEOPraHWYECKOM U OpraHu4YeCKON Bbubanoreka [JOK

8 XMMHUHU. 3aKOH COXPaHEHHsI MacChl https://lesson.edu.ru/less
BEIIECTB; 3aKOH COXpaHEHUS U on/12bfc348-007f-4796-
NpEBPALIEHNs] SHEPIHHU [IPU XUMUYECKHX bcda-180fc6b720fe
peakuusx

Poccuiickas snekTpoHHast
Ckopoctb peakiuu. O6paTumele IIKOJIA

9 ) .

peaknuu. XMMHUYECKOE pPABHOBECHE https://resh.edu.ru/subject/
lesson/4939/start/151134 /

[TpakTrueckas padota Ne 1. «Bnustaue Poccuiickas snexTponnas
HIKOJIa

10 paganHXU@aKTOpOB Ha CKopocth https://resh.edu.ru/subject/
XMMITHECKOU peakim lesson/4939/start/151134 /
DNEKTPOIUTHYECKAS AUCCOLUALIUS.

[lonsTHE O BOIOPOAHOM MOKa3aTeIIe Poccutiickas snexTponnas

11 (pH) pactBopa. Peakiiuu HOHHOTO IHKOJ?a .

https://resh.edu.ru/subject/

oOmena. I'nAponH3 oprasmeckX u lesson/4939/start/151134 /
HEOpPraHMYECKUX BEIIECTB

12 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE Poccwuiickast a7eKTpoHHas

peakiuu. [TonsTre 00 anexTponnze

IIKOJ1a



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/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/12bfc348-007f-4796-bcda-180fc6b720fe
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/12bfc348-007f-4796-bcda-180fc6b720fe
https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4939/start/151134

pacIuIaBOB U pacTBOPOB COJICH

https://resh.edu.ru/subject/
lesson/4939/start/151134 /

KonTpomnpHas pabota mo pazueny

Poccuiickas snekTpoHHast
LIKOJIa

13 .
«Teopernueckre OCHOBBI XUMHUU» https://resh.edu.ru/subject/
lesson/4939/start/151134 /
Paznen 2. Heoprannueckasi xumus (17 yacoB)
Mertasuisl, UX IOJIOKEHHE B Bu6mnmorexa LIOK
[Tepuonuueckoit cucteMe XMMUYECKUX https://lesson.edu.ru/less
14 snementoB JI. 1. Menpeneena u on/e7{f8162-0d4d-40f8-
0COOEHHOCTH CTpoeHUs aToMoB. O01He b9f7-422c3e710750
(u3nueckre CBOMCTBa METAIIOB
bubnuoreka LIOK
CruiaBbl METaJLIOB. https://lesson.edu.ru/less
15 DNEeKTPOXUMHUYECKUHN DSl HAPSHKEHUM on/e7ff8162-0d4d-40f8-
METAJIOB b9f7-422¢c3e710750
. . butmmoreka [IOK
XUMHUYECKHE CBOMCTBA BAKHEUILINX
16 . . . https://lesson.edu.ru/less
MeTaJ'IJ'\I'OB (HanI/II/I,VKaJ'II/II/I, KaJIbLIUM, ) on/2390b83e-2935-4c96-
Mar"uii, aTFOMUHHI) U UX COeTMHEHUN bd3a-25F26d9c1139
bubmmoreka [IOK
17 XHUMHYECKHE CBOMCTBA XPOMa, MEIU U https://lesson.edu.ru/less
HUX COeIUHEHUN on/e7ff8162-0d4d-40f8-
b9f7-422c3e710750
bu6nmoreka IJOK
< . https://lesson.edu.ru/less
18 MMHUYECKHE CBOMCTBA IIUHKA, KeJe3a U on/e7f8162-0d4d-40f8-

UX COEOUHEHUN

b9f7-422c3e710750



https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4939/start/151134
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/e7ff8162-0d4d-40f8-b9f7-422c3e710750
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/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/2390b83e-a935-4c96-bd3a-25f26d9c1139
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/e7ff8162-0d4d-40f8-b9f7-422c3e710750
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/e7ff8162-0d4d-40f8-b9f7-422c3e710750

[TpakTuyeckas padora Ne 2. "Perenue

bubmuoreka [IOK
https://lesson.edu.ru/less

19 OKCHEPUMEHTAILHBIX 3a/1a4 110 TEME on/e7{f8162-0d4d-40f8-
«Metamis»" b9f7-422c3e710750
Hemerainbl, uX moyioxxeHue B bubmorexa LIOK

-~ https://lesson.edu.ru/less

20 [leproanueckoit cucreMe XUMHUECKUX on/e7fi8162-0d4d-40f8-
anemenToB 1. . MenaeneeBa u b9f7-422¢3e710750
0COOEHHOCTH CTPOCHHS aTOMOB

Poccuiickas anekTpoHHast
®u3nyecKue CBOMCTBAa HEMETAIIOB. IIKOJIa

21 AnioTponus HEeMETalIoB (Ha puMepe https://resh.edu.ru/subje
KHCIIOpo/ia, cephl, hocdopa u yriepozaa) ct/lesson/5939/start/151

320/
Poccuiickas anekTpoHHast
. IIKoJIa
99 XUMHUECKHE CB(\)JI/ICTBa raJloreHoOB, CEphbl https://resh.edu.ru/subje
11X COCHIHEHHH ct/lesson/5939/start/151
320/
Poccuiickas snekrpoHHast
. IIKOJIa
93 XuMuueckue CB(iI/ICTBa azota, pocopa https://resh.edu.ru/subje
11X COCIHERIHI ct/lesson/5939/start/151
320/
Poccuiickas snekTpoHHAast
o HIKOJ1a
24 XUMIHECKAE CBOHCTBA YIIIEpOJa, https://resh.edu.ru/subje

KpEMHUA U UX COG}II/IHGHI/Iﬁ

ct/lesson/5939/start/151
320/



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/e7ff8162-0d4d-40f8-b9f7-422c3e710750
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https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
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https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/

25

[IpuMeHeHNne Ba)XHEUIINX HEMETAILIOB U
HUX COEIUHEHNN

Poccuiickas snekTpoHHast
IKOJIA

https://resh.edu.ru/subje
ct/lesson/5939/start/151

320/

26

27

[IpomexxyTouHnas arrecrauus
(KOMIUTIEKCHAsi KOHTPOJIbHAsL padoTa)

[IpakTuueckas padborta Ne 3. «Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Hemertamnsl"»

Poccuiickas snekTpoHHast
IKOJIa
https://resh.edu.ru/subje
ct/lesson/5939/start/151
320/

Poccuiickas snekTpoHHast

IIKOJIA
https://resh.edu.ru/subje
ct/lesson/5939/start/151

320/

28

O0001IIEHNE U CUCTEMATHU3AIINS 3HAHUH

Poccuiickas snekTpoHHast
IIKOJIA

https://resh.edu.ru/subje
ct/lesson/5939/start/151

320/

29

30

Heopranuueckue u oprannyeckue
kucnotel. Heopranmueckue u
OpraHUYECKHNEe OCHOBAHUS

AMpoTepHbIE HEOpPraHUYEeCKHe U
OpPraHUYECKUE COETUHEHMUS.
I'enernueckas CBs3b HEOPraHMYECKUX U
OpPraHUYECKUX BEILECTB

Poccuiickas snekTpoHHast
IKOJIa
https://resh.edu.ru/subje
ct/lesson/5939/start/151
320/

Poccwuiickas anexTpoHHas

IIKOJA
https://resh.edu.ru/subje
ct/lesson/5939/start/151

320/



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
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https://resh.edu.ru/subject/lesson/5939/start/151320/

Paznen 3. Xumus u :xu3Hb (4 yaca)

Poinb xumum B oOecrieueHun bubmunoreka [JOK
31 9KOJIOTUYECKOM, IJHEPIreTUIECKON U 1 https://lesson.edu.ru/less
MHUIIEBON 6E30MIaCHOCTH, Pa3BUTHH on/acd826cf-ba2d-49db-
MEIUIUHBI b216-ef7c26a84728
[Ipencrarnenus 00 0OMKX HAYYHBIX bubmorexa LIOK
https://lesson.edu.ru/less
32 MIPUHITUATIAX HpOMBiH.UICHHOFO 1 on/f5999557-18¢8-4853-
MOJIyYEHUs] BaKHEHIIINX BEILIECTB 8320-588bf830407a
Poccuiickas snekTpoHHast
IKOJIa
33 YenoBek B MUPE BEIIECTB M MATEPHATIOB 1 https://resh.edu.ru/subje
ct/lesson/3504/start/151
485/
Poccuiickas snekTpoHHast
IIKOJIa
34 XuMHS ¥ 310pOBbE YEIOBEKA 1 https://resh.edu.ru/subje
ct/lesson/3504/start/151
485/
OBUIEE KOJIMYECTBO YACOB I10 34 5
ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

10 xnace

1. Xumus. 10 xmace/B.B. Epemun, H.E.Ky3pmenko, B.1.Tepeann, A.A. [[po3nos,
NznarensctBo JIpoda

11 knace

1. Xumus. 11 xnace/B.B. Epemun, H.E.Ky3pmenko, B.U.Tepenun, A.A. JIpo310B,
NznarensctBo poda

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Xumus. 10 kmace/B.B. Epemun, H.E.Ky3smenko, B.1.Tepeann, A.A. [[po3nos,
N3narensctBo poda

2. Xumus. 11 xnace/B.B. Epemun, H.E.Ky3pmenko, B.1.Tepennn, A.A. /Ipo3nos,
N3narensctBo poda

3. COopHuK 3a/1a4, ynpaxxHeHUil u TecToB 1o xuMmuu. 10-11 kiaccesl - Pa6oB MLA,
M3aTEIbCTBO «DK3aMEH)

4. Xumus. Dxcnpecc-nuarnoctuka 10-11 kimaccsl, u31aTeabCTBO «IDK3aMEH»

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI

CETU UHTEPHET
1. IHOC «Mos mkonax https://myschool.edu.ru/
2. Poccuiickas anextponHas mkoda https://resh.edu.ru/
3. Bupryanbnas naboparopus 8-11 xmacce! http://school-collection.edu.ru/



