


INOACHUTEJBHAS 3AIINCKA

[Iporpamma 1mo XuMHM Ha YpOBHE CpeIHEro oo1iero oopaszoBanus pazpaborana Ha ocHoBe DenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaepannny», TpeOOBaHUN K pe3ysibTaTaM
ocBocHHs (pemepanbHOl 00pa3oBaTeNbHOM MpOrpaMMbl cpemHero obmiero obpasoBanus (POII COO),
npeacTaBieHHbIX B DenepanbHOM rocygapcTBeHHOM oOpaszoBatenbHoM ctanaapte COO, ¢ yuérom Konnenmuu
IperoiaBaHus yuyeOHOro mpeaMmera «XuMush» B 00pa30BaTeNbHBIX opranm3anusx Poccuiickoit denepanuu,
peanu3yIoluX OCHOBHbIE 00pa3oBaTelbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKeHUH «(CTpareruu pa3BUTHS
BocnuTanus B Poccuiickoit @enepanuu Ha nepuon o 2025 rona» (Pacnopsxenue IlpaBurenscrsa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOIXOZ0B K pa3pabOTKe MPOTrpaMMBbI 110 XMMHHU, K ONPEACICHUIO OOIIei CTpaTeruu o0ydeHwUs,
BOCIIUTAHUS U PA3BUTUS OOy4arOIIMXCs CpeACcTBaMHU yudeOHoro mpenmera «Xumusi» mig 10-11 kmaccoB Ha
0a30BoM ypoBHE cocTaBwin KoHientyaibHble noyiokeHuss GI'OC COO o B3auMO0OYyCIIOBIEHHOCTH LIEJIEH,
COZIepKaHus, pe3ysIbTaToB 00y4eHHs U TPeOOBaHM K YPOBHIO MTOJTOTOBKH BBITYCKHUKOB.

Xumuueckoe 00pazoBaHue, MMOTy4aeMOe BBITYCKHUKAaMH 00111e00pa30BaTeIbHON OpraHU3alny, SIBISIETCS
HEOTHEMJIEMOM 4YacTblo HUX oOpa3oBaHHOCTH. OHO CHYKHT 3aBEpIIAIOIIMM OJTallOM pealu3alud  Ha
COOTBETCTBYIOLLEM €My 0a30BOM ypOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LEIOCTHOM CUCTEME XMMHUYECKOTO
00pa3zoBaHusl.

XUMHS Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UTpaeT 0coOyI0 poJib B COBPEMEHHON LIMBUIIM3ALIUH, B
CO3/1aHMU HOBOHM 0a3bl MaTepuaibHOW KyibTyphl. OHa BHOCUT CBOH BKJIaJ B (hOPMHUPOBAHHME PALMOHAIBHOIO
HAy4YHOT'O MBIIUIEHUS, B CO3aHUE LIEIIOCTHOTO MIPECTaBIECHUS 00 OKPY>KAIOILIEM MHUPE KaK O €AMHCTBE IIPUPOJIbI
U YeJoBeKa, KoTopoe (GopMupyercs B XUMUM Ha OCHOBE NOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPYKAIOIETO
MHUpa, OCO3HAHMS B3aUMOCBS3M MEXKIy CTPOCHHEM BEIIECTB, MX CBOHCTBAMHU W BO3MOXXHBIMH OOJACTIMH
IPUMEHEHHUS.

B cooTBeTcTBUM ¢ 001IMMU LIEAAMH U IPUHIUIIAMU CPEAHETO O0IIETO 00pa30BaHus Colep KaHue MpeIMeTa
«Xumus» (10-11 xmaccel, 0a30BBIi  ypOBEHb H3YU€HHWs) OPHUEHTUPOBAHO MPEHUMYIIECTBEHHO Ha
OOLIEKYIbTYpHYIO TOATOTOBKY OOydaroluxcs, HEOoOXOAUMYI0 MM JUIsl BBIPAOOTKH MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCIIEIIHOIO BKIIOUEHHUS B KU3Hb COLMYMA, IPOIOJKEHHSI 00pa30BaHUs B pa3IMYHbIX 00JIacTAIX, HE
CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocraBisonyMu npeamMeTa « XuMus» sSBISIIoTcst 6a30Bble Kypehbl — «Opranundeckas xumusi» u «Oomas u
HEOpraHU4yecKas XUMUSL», OCHOBHBIM KOMIIOHEHTOM COZEpaHHsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOW HAyKH:
CUCTEMa 3HaHUU IO HEOPTaHWYECKOW XUMHUH (C BKJIFOUEHHEM 3HAHUN U3 00Ie XUMHUH) U OpraHUYeCKON XUMUU.
®opMHpoBaHHUE JaHHOM CHCTEMbI 3HaHUHN MIPU U3YYEHUH IIpeaMeTa 00eCeunBaeT BO3MOKHOCTh PAaCCMOTPEHUS
BCEr0 MHOro0o0pa3us BEUIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB M TEOPUN XUMHH.

CrpykTypa cojiepkanusi KypcoB — «Opranudeckas xumus» u «OOIIass U HEOpraHWYeCKas XUMUS»
chopMupoBaHa B MpOrpaMMe MO0 XMMHUU Ha OCHOBE CHCTEMHOIO MOAXOAAa K M3YYEHHIO Y4eOHOro marepuaia u
00ycJoBJIeHa HCTOPUYECKU 0O0CHOBAaHHBIM Pa3BUTHEM 3HAHUH Ha OINpe/IeIEHHBIX TEOPETUUECKHUX YPOBHSAX. Tak,
B Kypc€ OpraHMYecKOW XHMHU BEIIeCTBA PAcCMaTPHUBAIOTCS HAa YPOBHE KJIACCHMUECKOM TEOpUU CTPOCHHS
OpraHMYECKHX COSAMHEHUM, a TAKKe Ha YPOBHE CTEPEOXUMUYECKUX U DJIEKTPOHHBIX MTPEICTABICHHMN O CTPOSHUH
BenlecTB. CBeieHNs 00 M3y4aeMbIX B Kypce BEIIECTBaxX JAlOTCS B PA3BUTUU — OT YIVIEBOAOPOAOB /0 CIIOKHBIX
OMOJIOrMYECKH aKTUBHBIX coelMHEeHU. B Kypce opraHndeckoil XMMHUU MOIY4aroT pa3BUTHE C(HOPMHUPOBAHHbBIE
Ha YpPOBHE OCHOBHOIrO 00Iero o0pa3oBaHHs I€pBOHAYajbHbIE MPEACTABICHUS O XHUMHYECKOH CBsI3H,
KJIACCU(PUKAIIMOHHBIX MPHU3HAKaX BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX CTPOEHUS, O XMUMHUYECKOU
peaKkIuu.

[Ton HOBBIM yIIIOM 3peHHUSI B mpeaMere «Xumus» 0a30BOr0 YpOBHSI paccMaTpHUBaeTcs M3y4YEHHBIH Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHMs TEOPETUUECKUI MaTepral U (PaKTOJIOTHYECKHE CBEACHUS O BEIIECTBAaX
U XMMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas M HeopraHuyeckas XUMHsD» OOydarolIMMCs
MPEIOCTABIAETCS BO3MOXXHOCTH OCO3HAaTh 3HAYEHHE IEPUOJUYECKOr0 3aKoHa C OOIIETEOPETHYECKUX U
METO/IOJIOTMYECKUX MO3UIUH, MIyOke MOHATh HMCTOPUYECKOEe H3MEHEeHHe (YHKIUMIl 3TOro 3akoHa — OT
00006m1aroneit 10 00BSCHAIOMICH W MPOTHO3UPYIOMICH.

Enunas cucrema 3HaHMI O BaKHEUIIINX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U MPUMEHECHHUH, &
TAKKE 0 XUMHUYECKHX PEAKIHIX, X CYIIIHOCTH U 3aKOHOMEPHOCTIX MPOTEKaHUs AonoHseTcs B kypcax 10 u 11
KJIACCOB DJIEMEHTaMH COJEPKAHMS, UMEIOIUMHU KYJBTYpPOJIOTMUYECKUN M NPUKIAAHOW XapakTep. DTH 3HAHUSA
CIOCOOCTBYIOT MOHMMAHHIO B3aMMOCBS3M XUMHH C IPYTUMHU HayKaMH, PacCKpbIBAIOT €€ pojib B MO3HABATEIbHOMN
U TPAaKTUYECKOU JESITeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIHUTAHUIO YBAKEHHUS K MPOLECCY TBOPYECTBA B
o0nacTu TEOpUM M TPAKTUUYECKUX TMPHIOKEHUN XHWMHUH, TOMOTAIOT BBIMYCKHUKY OpPHUEHTHPOBATHCS B



OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpPOOJIeMax, CBS3aHHBIX C XHWMHEH, KPUTHYECKH OCMBICIUBAThH
UHQPOPMAIUIO U TIPUMEHATH €€ JUIS TIONOJTHEHUST 3HAHUH, PEIICHHUSI MHTEIUICKTYIbHBIX U SKCIICPUMEHTAIbHBIX
UCCIICIOBATENIbCKUX 3a/ad. B 1enom cojepikanue y4eOHOro npenmera «XHMHUsD) JaHHOTO YPOBHS U3y4CHUS
OPUEHTHUPOBAHO Ha (POPMHUPOBAHUE Y OOYUAIOIINXCS MUPOBO33PEHUYECKOI OCHOBBI 151 TOHUMAaHHUSI PHIIOCOPCKUX
UJIed, TaKUX KaK: MaTepUabHOE SIMHCTBO HEOPTAHUYECKOTO U OPTraHUYECKOTO MHUPa, 00YCIIOBICHHOCTh CBOHCTB
BEIIECTB MX COCTAaBOM M CTPOCHHUEM, IMO3HABACMOCTh NMPUPOAHBIX SIBICHUW IMyTEM SKCIEPUMEHTA U PEIICHUS
NPOTUBOPEYUH MEKIY HOBBIMH (DaKTaMH M TEOPETUYCCKUMH IPEIIOCHUIKAMH, OCO3HAHWE POJIM XUMHH B
PELICHUH DKOJIOTUYECKHX MPOOJIEM, a TAKIKE MPOOIIeM COSPEIKEHHS SHEPTETUIECKUX PECYPCOB, ChIPhS, CO3/IaHUS
HOBBIX TEXHOJIOTUH ¥ MaTepPHAaJIOB.

B nnane pemeHust 3a1a4 BOCIUTAHUS, Pa3BUTHS U COIMAIM3AIMNA 00yJYarOIIUXCsl IPUHATHIC TPOrPaMMOK
110 XMMUH TOIXOBI K ONPEACTICHUIO COACPIKaHUS U TIOCTPOSHHS MTPEeMeTa MPeayCMaTPUBAIOT (POPMUPOBAHHE
YHHBEPCAIBHBIX YYCOHBIX JICHCTBHI, UMEHOIIMX 0a30BO€ 3HAYCHHE JUI PA3JIMYHBIX BHJIOB JIEATEIHHOCTH:
pemieHus: mpooaeM, MOoucKa, aHaim3a U 00paboTKM MH(OpMAIUU, HEOOXOAMMBIX Uil MPUOOPETEHUS OTIBITA
NPaKTUYECKOM U MCCIICI0BATEIILCKOM IEATEIIbHOCTH, 3aHUMAIOIICH BA)KHOE MECTO B TIO3HAHUHM XHUMHHU.

B npaktuke npernojaBaHus XUMHHM KaK Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMsl, TaK U Ha YPOBHE
cpemHero o01iero 00pa3oBaHusl, P ONPEICIICHIUH COIEPIKATEIBHON XapaKTEPUCTUKH 1eJIeH N3yUeHHS IpeIMeTa
HAIpaBJICHUEM IEPBOCTEIICHHOW 3HAYMMOCTU TPAJUIIMOHHO TPU3HAETCS (HOPMUPOBAHHE OCHOB XMMHYECKOM
HAayKU Kak O0JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYCCKON JCATEIBHOCTH YEJIOBEKa M KaK OJHOTO W3
KOMITOHEHTOB MHUPOBOH KynbTyphl. C METOIWYECKOW TOYKH 3pPEHHUS TaKOW MOAXOJ K OMpEeAeNeHUIO Lieiei
U3YUYCHHS MTPEMETA SBJISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHo TaHHOM TOYKE 3peHUs TNIAaBHBIMH LEISIMHU U3Y4YEeHHs ITpeiMeTa « XuMus» Ha 6a30BoM ypoBHe (10
—11 1) sIBIISIFOTCS:

e (opMHpOBaHHE CHCTEMbl XUMUYECKHUX 3HAHUN KaK BaKHEHIICH COCTaBIISIFOIICH €CTECTBEHHO-HAYyYHOU
KapTUHBI MHPa, B OCHOBE KOTOPOM JIeXkAT KIIFOYEBBIC MOHATHS, (yHIaMEHTAIbHbIC 3aKOHBI U TEOPUHU
XUMHUH, OCBOCHHE s3blKa HAyKHd, YCBOGHHE U TIOHMMaHHE CYIIHOCTH JOCTYMHBIX 0000IIeHMH
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

e (QopmupoBaHHEe U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOAAX TMO3HAHMS BEIIECTB U XUMHUYECKUX
peakuuii, HeOOXOAMMBIX TSl MPUOOPETEHUs YMEHHI OPUEHTUPOBATHCS B MUPE BELIECTB U XUMHUYECKUX
SABJICHUH, UMEIOIIUX MECTO B MPUPOJIE, B TPAKTHUECKON U MMOBCEIHEBHOM JKU3HH,

® pa3BHUTHE YMEHHUH U CIOCOOOB JEATENLHOCTH, CBI3aHHBIX C HAOMIOACHUEM U 00BSICHEHUEM XUMHYECKOTO
HKCIIEPUMEHTA, COOMIOIEHNEM TIPABHII O€30MaCHOTO OOpAIIEHHS C BEIIECTBAMH.

Hapsiny ¢ atuM, comepxarenpHasi XapakTepUCTHKA Iesiel U 3a7a4 U3yueHusl IpeaMeTa B mporpamme 1o
XUMHUH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU B CHCTEME CPEIHETO OOIIEro
oOpa3oBanusi. CerofHsi B MpenoJaBaHUU XUMHUH B OONbIIEH cTeneHU OTHAETCS MPEANnOoYTeHHE MPAaKTUYeCKOM
KOMITOHEHTE COJIep)KaHusl OOydeHUs, OpUEHTHUPOBAHHOW Ha IMOATOTOBKY BBHIMYCKHHKAa OOIIE00pa3oBaTeNbHOM
OpraHM3aIiy, BIAJCIONIEr0 He HAOOpPOM 3HAHUH, a (YHKIIMOHAJIBLHOW T'PAaMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHHMSIMH aKTHUBHOTO TIOJTYYEHUS 3HAHUN M MPUMEHEHHS MX B PEANbHOMN JKU3HH IS PEUICHHs MPAKTUYECKUX
3a1ad.

B cBs13u ¢ 9TUM TIpH U3yUeHUH TIpeaMeTa « XUMHUS» JOMUHUPYIOIee 3HaueHHue MPHOOPETAIOT TaKKhe IeNn
U 3a71a4M, KaK:

ajanrtanus OoOydarolmuxcs K YCJIOBUSM JTUHAMHYHO pa3BUBAIOLIErocs Mupa, (HopMUpOBaHUE
WHTEIJIEKTYalIbHO Pa3BUTON ITUYHOCTH, TOTOBOM K caMOOOpa3oBaHHIO, COTPYAHUYECTBY, CAMOCTOSTEIHHOMY
NPUHITUIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KU3HEHHBIX CUTYaIlUSX, CBS3aHHBIX C BEIIECTBAMH U HX
MPUMEHEHUEM;

dbopmMupoBaHue y OOYYAIOIIMXCS KIIOYEBBIX HABBHIKOB (KJIIOUEBBIX KOMIIETEHIIHI), HMEIOIINX
YHUBEpCAIbHOE 3HAYCHHUE ISl Pa3NUYHBIX BUIOB JACSITENLHOCTH: pEIIeHUs MpoOiIeM, TOWCKa, aHalu3a |
00paboTku uHpOpMAIK, HEOOXOTUMBIX I TPUOOPETEHUS OMBITa IEATEIHHOCTH, KOTOpas 3aHUMAET BaXKHOE
MECTO B MO3HAHUU XMMHHU, & TAKXKE JUISI OIICHKH C TMO3HUIIUNA IKOJIOTHUECKOM 0E30MaCHOCTH XapaKTepa BIIHSTHHS
BEIIECTB M XUMUYECKUX MIPOILIECCOB HA OPTaHU3M YEJIOBEKa M MPUPOIHYIO CPEIY;

pa3BHUTHE TIO3HABATEIBHBIX UHTEPECOB, NHTEIUIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH 00yUYaronuXcs:
CIIOCOOHOCTH CaMOCTOSITEIbHO MPHOOpETaTh HOBBIE 3HAHUS 10 XUMHH B COOTBETCTBHHM C JKU3HEHHBIMH
NOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIC TEXHOJIOTHH JIJIsl TIOMCKA M aHan3a yu4eOHOH U
HAYYHO-TIOMYJISPHON HHPOPMAIIMH XUMHYECKOTO COMIEPKAHUS;



dopmupoBaHue ¥ pa3BUTHE Yy OOydYalOIIMXCS AaCCOLMATUBHOTO U JIOTHYECKOTO  MBIIUICHUS,
HaOIIOATeIbBHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOIMMBI, B YaCTHOCTH, IIpH
IUTAHUPOBAHUU U TIPOBEACHUN XMMHUYECKOTO SKCIIEPUMEHTA;

BOCIUTaHHE y OOydarommxcsi yOekIEHHOCTH B TYMaHUCTUYECKOW HAIPaBIEHHOCTU XUMHUH, €€ BaXKHOU
POJIM B pEIICHUU I00aJbHBIX MPOOJIEM PAllMOHAIBHOTO MPHUPOIONOIb30BAHUS, TONOJHEHHS YHEPreTUYECKUX
PECYpPCOB U COXpaHEHHsI MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO OTHOILIEHUS K
IIPUPOJIE U CBOEMY 3/I0POBBIO, a TAKKE MPUOOPETEHHUSI OTIbITA UCTIOIB30BAHMSI TIOJTYYCHHBIX 3HAHUH JJ1 IPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBA3aHHBIX C XUMUYECKUMH SBJICHUSMHU.

B yuebHOM 1u1ane cpeaHero ooiero oopazoBaHus mpeaMer « Xumus» 0a30BOro ypoBHSI BXOAUT B COCTAaB
npeaMeTHol o0nactu «EcTecTBeHHO-HAayYHbIE TIPEAMETHD.

OO6miee 4YKCIO 4YacoB, OTBEAEHHBIX MJIs W3Y4YeHHUS XUMHUU, Ha 0a30BOM YPOBHE CpEIHEro 0OIIero
obpasoBanusi, coctapisieT 68 yacos: B 10 kmacce — 34 yaca (1 yac B Hexeno), B 11 kmacce — 34 gaca (1 gac B
HEJICITIO).



COLEPKXAHUE OBYUYEHMUSA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHMYeCcKON XUMHHU

[IpenmMeT opraHnyeckol XUMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUECHUE B IIOJIYUYEHUHN HOBBIX BEIIECTB
U MarepuasioB. Teopusi cTpoeHHs OpraHMYecKuX coequHeHuil A. M. BytiepoBa, €€ OCHOBHBIE IOJIOKEHUS.
CtpykTypHBIE (OPMYJIBI OPraHUYECKUX BeIIecTB. [ oMonorus, nzoMepus. XMMUYECKasi CBA3b B OPraHUYECKUX
COEIMHEHUSX — OIMHAPHbBIE U KPATHBIE CBA3H.

[Ipencrasienue o Ki1accupuKau OpraHMYeCKuX BenecTB. HoMeHkmaTypa opraHn4eckix COeIMHEHUI
(cucreMaTHuecKasl) U TPUBHAJIbHBIE Ha3BaHUsI BAKHEHIINX MPEACTABUTENECH KI1aCCOB OPIraHUYECKUX BEILIECTB.

OKCIepUMEHTAJIbHBIE METONbI M3YYCHHUsI BEIIECTB M HMX IPEBpAICHUI: O3HAKOMIICHHE C OOpa3laMu
OpPraHMYECKHUX BELIECTB M MarepuajaMd Ha UX OCHOBE, MOJAEIUPOBAHUE MOJIEKY]1 OPraHMYECKUX BEIECTB,
HAOMIOZICHWE M OINMCAaHHWE JEMOHCTPAIMOHHBIX OIBITOB IO NPEBPALICHHIO OPraHMYECKUX BEUIECTB IPH
HarpeBaHuu (MaBjieHue, oOyIIIMBaHUE U TOPEHUE).

Yriiesonoponsl

AJIKaHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKUM psAf. MeTaH U 3TaH — NpOCTEHIIne MNPEACTAaBUTENIN
QJIKaHOB: ()M3WYECKHE M XMMHUYECKHE CBOMCTBA (pEaKIK 3aMEIIeHHUs] U TOPEHUs), HaXOXKACHUE B MPHUPOIE,
[I0JTy4Y€HUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psJl. DTHUIIEH U IPONWIEH — IPOCTEHIINe IpeCTaBUTENN
QJIKEHOB: (DM3WYECKHE M XUMHUYECKHE CBOMCTBA (pEaKkIMH TUAPUPOBAHMS, TAJIOTCHUPOBAHUS, THpPATAIINU,
OKHCJIEHUS U TOJIMMEpPHU3allin), IOJIy4€HNUE U IPUMEHEHHE.

Ankaguensl: OyranueH-1,3 u MerunOyragueHn-1,3: cTpoeHue, BaKHEWIINE XUMHUYECKHE CBOWMCTBA
(peakuust nonuMepusanum). [lomyueHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: CcOCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUH paAld. ALETWIEH — NpocTermunit
MIPEJICTaBUTENb AJIKUHOB: COCTaB, CTPOCHHE, (PU3NUECKUEe U XUMUYECKHUE CBOMCTBA (peakluu T'HJIpUpOBaHMUS,
raJIoreHUpPOBaHUs, THIPATALIUHN, TOPEHMS] ), IOJTyUYEHHE U TPUMEHEHHUE.

Apensl. benzon: cocras, cTpoeHue, Gpu3nUecKre 1 XUMUYECKUE CBOMCTBA (peaKuy TraJlOTeHUPOBAaHUS U
HUTPOBaHUs), TOJyYEHUE U NpUMEHEHue. 1onyon: cocmas, cmpoenue, guzuieckue u XumuyecKue ceoucmasd
(peakyuu 2ano2eHuposanusi U HUMpOBanus), noaydenue u npumerernue. ToKCUUYHOCTh apeHOB. [eHeTHueckas
CBSI3b MEXAY YINIEBOJOPOJIAMU, IPUHAAIEKAIIMMHU K PA3IMYHBIM KJIaccaM.

[IpuponHbie UCTOYHUKHU YyreBoaopoaoB. [Ipupoanslil ra3 u nonmyTHele HeTsHbIE Ta3bl. HedTh U €€
npoucxoxkaeHre. CrnocoObl mnepepaboTku HEPTH: MEperoHka, KPEeKUHI (TepMUYECKUN, KaTaJIUTUYECKUH ),
nuponu3. IIponykTel nepepaboTku HEPTH, UX TPUMEHEHNE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yronb u
MPOAYKTHI €r0 NepepaboTKu.

DKCIepUMEHTANIbHbIE METO/bl M3Y4YEHMsI BELIECTB M WX IPEBPALICHUI: O3HAKOMJIEHHE ¢ 00pa3lamu
IIacTMace, KayqyyKoB U pe3uHbl, kKojutekunu «Hedtb» u «Yromnb», MoenupoBaHie MOJIEKYN YITIEBOJOPOIOB U
raJIor€HONPON3BOIHBIX, TPOBEICHNE IPAKTUUECKOM pabOThl: MOTyUYEHUE ITUIICHA U U3yUYEHHUE ero CBOMCTB.

Pacuérnrle 3amaun.

Boruncnenus no ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJTMYECTBAa MCXOJHOTO BEIIECTBA
WIN TIPOAYKTa peaklMd MO HM3BECTHBIM Macce, O0bEMY, KOJIMYECTBY OJIHOTO M3 MCXOAHBIX BEUIECTB HIJIU
MPOAYKTOB PEAKIIHH).

Kucnopoacoaep:kauue opranu4eckue coeJuHeHHUs1

[IpenenbHbIE OIHOATOMHBIE CIUPTHI. METaHOI 1 3TaHOII: CTPOeHHE, GPU3NYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu ¢ aKTUBHBIMU METAJIIaMU, TaJIOT€HOBOAOPOAAMHU, TOPEHUE), IpUMeHeHne. BogopoaHble CBSI3U MEKIY
MOJIEKyJIaMH CIIUPTOB. J[eliCTBHE METaHOJIa U 9TaHOJIa Ha OPTraHU3M Y€JI0BEKa.

MHoroaroMHsle CUPTHL. DTUICHIVIMKOIb U IIMLEPUH: CTPOECHUE, GU3NUYECKHE U XUMUYECKHUE CBOICTBA
(B3aMMOZIEHCTBHE CO LIEIIOYHBIMM METAJUIaMHU, KaueCTBEHHAs peakliisl Ha MHOTOATOMHbIE CIIMPTHI). JlelficTBue
Ha OpPraHu3M 4esloBeka. lIpuMeHenne nmnepyrHa u 3THICHIIAKOJIA.

®deHoJI: CTPOCHHE MOJIEKYJIBI, (Pr3nUecKre u XuMHUUYeCKue cBocTBa. TokcnuHoCTh (heHona. [Ipumenenne
(deHoma.

Anbnernapl U kemonsi. DopManbIeruj, aleTalbJerui: CTpoeHue, GU3NIecKue 1 XMMUUYECKUE CBOMCTBA
(peakuy OKUCIIEHUS] U BOCCTAHOBIICHUSI, KAUECTBEHHBIE PEAKIINHN), TOJTyUYeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJiesibHble KapOOHOBbIE KHMCIOTHI. MypaBbUHas M YKCyCHas KHCIOTBL: CTPOEHHE,
¢bu3uMvecKkue W XMMHYECKHME CBOMCTBA (CBOWCTBa, OOIIMEe /I Kiacca KHCIOT, peakius 3Tepudukaiun),




nojgy4yeHue u npuMeHenue. CTeapuHOBast U OJIEMHOBAsT KUCIOTHI KaK MPEACTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. MbljIa KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ACHCTBHE.

CrnoxxHble 3pUpbI KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Maponu3 cinoxkubIX 3gupos. XKupsl. ['maponus
*kupoB. [IpuMeHenue )xupoB. buosorndeckas poib KUPOB.

VYriieBoabl: cocTaB, Kilaccu(UKaIKs yIieBoaA0B (MOHO-, TU- U MoJKcaxapuabl). [7roko3a — mpocTerimii
MOHOCaXapuJ: 0COOEHHOCTH CTPOCHUSI MOJICKYJIbl, (PHU3NUYECKHE U XUMHUECKHUE CBOWCTBA (B3aUMOACHUCTBUE C
ruapokcunom menu(Il), okucienne aMMuadHbIM pacTBOpoM okcuna cepedpa(l), BocctaHoBieHue, OpoKeHUE
[JTIOKO3bI), HAXOXKJICHUE B MPUPOAE, TpUMEHEeHue, Ouonorunueckas poib. @orocunres. OpykTo3a Kak U30Mep
[JTFOKO3BI.

Kpaxman u nemnronosa kak npupoaHsie noinuMmepsl. CTpoeHue Kpaxmaia U HeuToi103bl. Puznueckue u
XMMHYECKHE CBOMCTBA Kpaxmaia (TUIpoian3, KaYECTBEHHAs! PEAKIMsI C HOJIOM).

DOKCHepUMEHTAJIbHBIE METONBI M3YYCHHs BEIIECTB W WX NPEBPAILCHHIA: NMPOBEJACHHUE, HAOIIOCHUE H
ONHMCAHUE JIEMOHCTPALIMOHHBIX OINBITOB: FOPEHUE CIIMPTOB, KaU€CTBEHHBIE PEAKIMH OJAHOATOMHBIX CIIMPTOB
(okucnenue staHona okcuioM Mean(1l)), MHOroaToMHBIX CIIUPTOB (B3aUMOAEHCTBHE IIIMLIEPHHA C THIPOKCHIOM
meau(Il)), anpaernoB (okuciaeHHE aMMHUAuHbIM pacTBopoM okcupaa cepedpa(l) um rugpoxcuaom menu(ll),
B3aMIMOJICHCTBHE Kpaxmalla C HOJOM), MPOBEICHUE MPAKTHUYECKOW pabOThI: CBOHCTBA PaCcTBOpPa YKCYCHOM
KHCJIOTBI.

Pacuérnrie 3anaumn.

Bbruncnenus no ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA
WIK TPOAYKTa pPEaKkUMU IO U3BECTHBIM Macce, O0bEMY, KOJIMYECTBY OJIHOTO M3 HMCXOAHBIX BELIECTB WU
IIPOAYKTOB PEAKIIUH).

A3oTcoaeprKaliue opraHMu4eckiue COeIMHEHNS.

AMUHOKHCIIOTBI KaK amM(oOTepHble OpraHnyeckue coenuHeHus. dusnueckue U XMMHUYECKUE CBONCTBA
aMUHOKHCIIOT (Ha puMepe MMIMHA). buonornyeckoe 3HaueHne aMMHOKHUCIOT. [lenTuapt.

benku kak mHpUpPOIHBIE BBICOKOMOJEKYISIpHbIE coeauHeHMs. l[lepBuuHas, BTOpUYHass M TpPETUYHAs
CTpyKTypa OenkoB. XMMHUECKHE CBOMCTBA O€JIKOB: TUIPOJIN3, IeHATypallis, KaYeCTBEHHbIE PeaKuu Ha OCJIKHU.

OKCIIepUMEHTANIbHbIE METOJbl M3Y4YEHHs] BEIIECTB M MX MpeBpalleHHi: HAONIOJEHHE U ONHCaHHe
JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalus OEJIKOB IIPH HArPEBAHUH, [[BETHBIE PEAKIIUH OEJIKOB.

BbicokomoJiekysipHbIe cOeJUHEHUS

OcCHOBHbBIE TOHSTHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIUHEHHUI: MOHOMEp, IMOJUMEpP, CTPYKTYpHOE
3BEHO, CTENEHb MOJUMEpU3AIM, CpenHsAs MoJieKyaspHas Macca. (OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN — MOJIMMEPHU3alusl U MOJIUKOHICHC AL

DKCIIepUMEHTANIbHBIE METO/bl M3Y4YEHMsI BELIECTB M HX IPEBPALICHUI: O3HAKOMJIEHHE ¢ 00pa3lamu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexnpeMeTHbIE CBA3H.

Peanu3zanus MeXnpeIMeTHBIX CBSI3eH IPU N3yUYE€HUHU OpraHnyeckoi xuMuu B 10 kiacce oCyecTBIsieTcs
yepes3 UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYUHbIX MOHITHH, TaK U OHSITUH, SBISIOIINXCS CHCTEMHBIMU
JUIS OTJENBbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHSTHS: SIBICHUE, HAyYHbIM (akT, TUIIOTE3a, 3aKOH, TEOpHs, aHalu3,
CUHTE3, Kilaccuukanusi, nepuoANYHOCTb, HAOIIOIEHNE, U3MEPEHNUE, IKCIIEPUMEHT, MOJIETTUPOBAHHE.

®duszuka: marepus, SHEprusi, Macca, aroM, 3JEKTPOH, MOJIEKYJla, SHEPreTHUYECKHI ypOBEHb, BEILECTBO,
TeN0, 00bEM, arperaTHoe COCTOSHUE BEIIeCTBa, (PM3MUECKHE BETUYUHBI U €AMHUIIBI UX U3MEPEHHUS.

buonorus: knerka, opraHusM, 6uocdepa, oOMEH BEIIECTB B OpraHusMe, (HOTOCHUHTE3, OMOIOTHYECKH
aKTUBHBIE BellecTBa (OEJIKH, YITIEBOAbI, )KUPBI, PEPMEHTHI).

I'eorpadus: MuHepasibl, FOpHBIE IOPOIbI, TIOJIE3HBIE NCKOTIAEMBbIE, TOIIJIUBO, PECYPCHI.

TexHonorus: nuIIeBble MPOAYKThI, OCHOBBI PAllMOHAILHOTO MUTAHUS, MOIOIIHE CPEICTBA, JIEKAaPCTBEHHbIE
1 KOCMETHUYECKHE Mpenaparbl, MaTepHUalibl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKAS XUMMUSA

Teopernueckue 0CHOBbI XMMHH

XUMHYECKUH AMeMeHT. AToM. SIapo aroma, H30TOIBI. DJIEKTPOHHAS 000JI0UKa. DHEPTreTHYCCKUE YPOBHH,
MOIypPOBHHU. ATOMHBIE OpOUTANH, S-, p-, d- 351eMeHThl. OCOOCHHOCTH pacTpeeieHuUs JICKTPOHOB IO OpOUTATISIM
B aTOMax JIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHAS KOH(UTYpAIIHs aTOMOB.



Ilepuonnueckuii 3akoH u Ilepuonuueckas cucreMa xumuueckux eMeHToB /. M. MenneneeBa. CBs3b
nepuoandeckoro 3akoHa u llepumonuueckoil cucrembl xumuueckux aneMeHtoB JI. M. MenaeneeBa c
COBPEMEHHOM TEOpUEN CTPOEHMsI aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUSI CBOMCTB XMMHYECKUX IEMEHTOB U
00pa3yeMbIX IMHU MPOCTHIX M CIOKHBIX BEIIECTB MO TPYIIaM U IeproiaM. 3HaueHHe NEPUOMUECKOT0 3aKOHa B
pa3BUTHUU HAyKHU.

CrpoeHue BemiecTBa. XUMHUYECKass CBs3b. BUIbl XMMMUECKOM CBA3M (KOBAJIEHTHAs HEIOJISIpHAs U
MOJISIpHAs], MOHHAS, METAIITNYecKasi). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XUMHUYECKOU CBSI3H (OOMEHHBIN U
JIOHOPHO-aKLEeNnTOpHbIN). BogopoaHas cBsa3b. BaneHTHOCTH. DneKTpooTpuLaTesibHOCTh. CTENEHb OKUCICHUS.
WNonbl: KaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH IIOCTOSIHCTBA COCTaBa BeIlleCcTBA. THIIbI
KPUCTAJNIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT TUIIa KPUCTAIIIMYECKON PEIIETKY.

[TonsTue o nucnepcHeIX cucremax. MICTHHHBIE M KOJUIOWIHBIE pacTBOPBL. MaccoBasi 0Jig BEIIECTBA B
pacTBope.

Knaccudukanus  HeopraHWdeckux coeAuHeHWid. HoOMEHKIaTypa  HEOpraHMYeCKHMX  BEUICCTB.
I'eneTnyeckas cBsI3b HEOPraHUYECKUX BEIIECTB, IPUHAIICKAIIMX K Pa3JINYHBIM KJaccaM.

Xumuueckass peakuusa. Kiaccupukanuss XUMHUECKUX PEaKIUii B HEOPTraHWYECKOH M OpraHWYeCKOi
XUMHH. 3aKOH COXPAHEHHS MacChl BEILECTB, 3aKOH COXPAHEHUs M MPEBPALICHUS SHEPTrUU MPU XUMHUUYECKUX
peaKknusx.

CkopocTh peakuuu, e€ 3aBHCHMOCTb OT pas3iuuHbIX (hakropoB. OOpaTUMble peakiuu. XUMHYECKOE
paBHOBecHe. DakTOpPbI, BIUSIOMIKE HA COCTOSIHUE XUMHUUECKOro paBHoBecus. [Ipunnun Jle [larenbe.

Onexrtponutuyeckas auccouuanus. CuibHble U cialOble 3aeKkTponuTbl. Cpela BOIHBIX PacTBOPOB
BEILECTB: KHCJIAs, HEUTpaJIbHAs, IIEJI0YHAs.

OKHCANTENBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU.

OKCIIEpUMEHTANIbHbIE METOJbl H3YyYEHHs BELIECTB W HUX IPEBpalllEeHUui: JAEMOHCTpauus TaOauiy
«Ilepuonnueckas cucreMa xumuieckux 3meMeHToB . . MenaeneeBa», n3ydeHrue MOAENEH KPUCTAINIMYECKUX
pelméTok, HaOIIOIeHNE U OMKCAHUE JIEMOHCTPAIMOHHBIX M J1a0OpaTOPHBIX OMBITOB (pa3jioKeHHE MEpOKCUAA
BOZIOPOJIa B IPUCYTCTBUU KaTAJIN3aTOPA, ONPEAEICHUE CPEIBI PACTBOPOB BEIIECTB € IIOMOIIBI YHUBEPCAIBHOIO
MHMKATOpa, PeakMi HOHHOTO 0OMEHa), MPOBEICHNE TPAKTUUECKON paboThl «BiusHUe pa3nudHbIX (PAKTOPOB
Ha CKOPOCTh XMMHUECKON peakLum.

Pacuérnrie 3anaumn.

Pacuérel o ypaBHEHMSIM XMMHMUYECKHX pPEaKlWi, B TOM YUCIIE TEPMOXMMHMUYECKHE PacU€Thbl, pacu€Thl C
HCIIOJIb30BAaHUEM ITOHATHUS «MacCOBasl 1011 BELIECTBAY.

Heoprannueckas xumusi

Hemerannbl. Tlonoxxenune nemeramioB B Ilepuogmueckoid cucreme xuMuueckux sieMeHtoB [, .
MenneneeBa 1 0COOEHHOCTH CTPOEHMSI aTOMOB. DU3NYECKUEe CBOMCTBA HEMETAIIOB. AJUIOTPOIUS HEMETAIIJIOB
(Ha mpumepe Kuciopozaa, cepol, pocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAXHEHITMX HEMETAIOB (TajJoreHOB, Cepbl, a3oTa, ¢ocdopa, yriepoaa u
KpEMHUS) U UX COEAMHEHUN (OKCHUIOB, KUCIOPOACOAEPKAIIMX KUCIIOT, BOJOPOIHBIX COEAMHEHUN ).

[IpuMeHeHne Ba)XHEUIINX HEMETAJIOB U UX COCIMHEHUN.

Mertamnsl. [Tonoxenue Meramios B [lepuonnueckoit cucreme xumuieckux anemeHToB J[. 1. Menaeneesa.
OCc0OEHHOCTH CTPOCHHUSI AIIEKTPOHHBIX 000JI09eK aTOMOB MeTauioB. O0mue Gu3ndeckre CBONCTBA METAIIIIOB.
CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH Pl HATPSKEHUN METAJIIOB.

XWMHYECKHE CBOMCTBA BAXHEHUITUX METAJIOB (HATpWM, Kajaui, KaJdbI[Mi, MarHWi, aJlOMUHHH, [IUHK,
XpOM, JKeJe30, Me/b) M KX COCTMHCHHI.

O61ue cnocoOb! MoayyeHUs: MeTaylioB. [IpuMeHnenne MeTauioB B ObITY M TEXHHUKE.

DKCcIepUMEHTaNIbHbIE METO/IbI M3yUEHHS BEUIECTB U UX MPEBpPALICHUI: N3yueHHe KouleKIuu « MeTaisl
U CIUIaBbD», O00pa3lloB HEMETAJUIOB, pEHIeHHE OHKCIEepUMEHTANbHBIX 3aJad, HaONOACHHE U OIMCaHHe
JI€MOHCTPALIMOHHBIX U Ja00PaTOPHBIX OMBITOB (B3aUMOACHCTBHIE TMAPOKCH 1A AIFOMUHHUSA C PACTBOPAMU KUCIIOT
U 111eJI04€e, KaueCTBEHHbIE PEaKIIMH1 Ha KATHOHBI METAJIJIOB).

PacuérHrle 3agaun.

Pacuérel Mmacchl BeliecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAacCce WU 00bEMY
OJTHOTO M3 YYacCTBYIOIIMX B PEaKLUU BELIECTB, pacu€Thl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOIYKTOB
peaKIuu, €CIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponp xumum B 0oOecrnieueHUH HKOJOTHYECKOM, PHEPreTUYECKON W MHINEBOM O€30MacHOCTH, Pa3BUTHH
MeauuuHbl. [IoHATHE 0 HAyYHBIX METOAAX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIUI.

[IpencraBienust 06 00X HAYYHBIX MPUHIUIIAX TPOMBILIUICHHOTO MOTYYeHHs BaKHEHIIINX BEIIECTB.



YenoBek B MUpE BEUIECTB M MaTEpUAJIOB: Ba)KHEHUIINE CTPOUTENbHBIE MaTEpUalbl, KOHCTPYKLIUOHHbBIE
MaTepuaibl, KpackH, CTEKJIO, KEpaMUKa, MaTepHalbl JUIsl JIEKTPOHHMKH, HaHOMAarepHualbl, OpraHMYECKUE U
MUHEpaJIbHbIE yI0OpEHHUS.

XuMHS W 370pOBbE UEJIOBEKA: IIpaBWJIa HCIOJIb30BaHMUS JIEKAPCTBEHHBIX IIpENapaToB, IIpaBUiIa
0€301aCHOr0 MCIOIb30BAHMS MIPETIAPATOB OBITOBOM XMMHUU B IIOBCEIHEBHON JKU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MEXIpeaIMETHBIX CBsI3ed Mpu M3ydeHHu oOmied um Heopranudeckoil xumuu B 11 kiacce
OCYILECTBIIICTCSl 4Y€pe3 HCIOJIb30BAHME KaK OONIMX ECTECTBEHHO-HAYYHBIX TOHSATHHA, TaKk W TOHATHH,
SBJISIOILMXCSA CUCTEMHBIMU JJIs1 OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOurre ecTeCTBEHHO-HAyYHBbIC TOHATHS: HAy4HBIH (DaKT, THUIOTE3a, 3aKOH, TEOpHUs, aHAJIN3, CHHTE3,
KJaccu(uKaIus, NepuoguIHOCTb, HAOMIOIEHUE, SIKCTIEPUMEHT, MOJICIIMPOBAaHKE, U3MEPEHHE, SIBICHUE.

®dusuka: Marepusi, JHEpIUsl, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII, PaJMOAKTUBHOCTbD,
MOJIEKYJIa, SHEPreTUUECKUI YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIIeCTBa, (PU3NYECKHUE
BEJIMYMHBI U €UHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorust: kierka, opranusM, 3KocucTema, omocdepa, Makpo- U MUKPOIIEMEHTHI, BUTAMUHBI, 00MEH
BEILIECTB B OpraHU3Me.

I'eorpadus: MuHepaiibl, TOpHbIE IOPO/IbI, TIOJIE3HBIE HCKOIIAEMBIE, TOIIIUBO, PECYPCHI.

TexHonorus:: XuMH4yecKas IPOMBIIIJIEHHOCTh, METALTyprusi, IPOU3BOICTBO CTPOUTENIbHBIX MAaTEPUAJIOB,
CEJIbCKOXO3SICTBEHHOE MPOU3BOJCTBO, MHIIEBAsi MPOMBIIUICHHOCTD, (hapMalleBTUYECKas MPOMBIILICHHOCTD,
MIPOU3BOACTBO KOCMETHYECKUX IPENaparoB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTepHUalioB, 3JIEKTPOHHAS
IIPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUU



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHWSA INTPOI'PAMMBLI 110 XUMHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM 0CBOSHHUS 00YUYaIOIIUMHKCS ITPOTrpaMM CPETHETO
o0uiero o0pa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U IPEAMETHBIM). HayuHo-MeToquueckoit OCHOBOM J1J1st
pa3paboTKu MMIaHUPYEMbIX Pe3yJbTaTOB OCBOCHHUS IMPOrpaMM CpeaHero oOuiero oOpa3oBaHMs SIBISETCS
CUCTEMHO-/I€ITeIIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM C CHCTEMHO-IEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3yJbTaTOB
OCBOCHHS IIpenMeTa «XHUMHA» Ha YpOBHE CcpeAHero oOumiero o0pa3oBaHUS BBIACIEHBI CIEAYIOUINE
COCTaBIIAIOIIHE:

OCO3HaHME 00yUYaIOIUMUCS POCCUNCKON TPakJaHCKOW MICHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH M CaMOOIIPEICIICHHIO;

HAJIM4YMEe MOTUBAIUU K O0Y4YECHHUIO;

eJICHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN JTHUUYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH U
UCTOPUUYECKHUX Tpaauluii 6a30BON HAYKU XUMUU;

TOTOBHOCTh U CIOCOOHOCTH OOYyYarolIMXcsi PyKOBOACTBOBAThCS B CBOEH JEATEIBHOCTU LEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMU, MPUCYIIUMU IIEIIOCTHON CUCTEME XMMHUYECKOTO 00pa30BaHus;

HAJIMYUE TPABOCO3HAHUS HKOJIOTHYECKON KYIBTYphl W CIHOCOOHOCTH CTaBUTh LIETM M CTPOUTH
YKU3HEHHBIE IJIaHblI.

JIndHOCTHBIE pe3yNabTaThl OCBOCHHS NpeaMmeTa «XUMHS» JOCTUTAIOTCS B EIWHCTBE Y4eOHOU u
BOCIUTATEIbHONW JESATEIIbHOCTH B COOTBETCTBHM C T'YMaHMCTUYECKHMH, COLIMOKYJIBTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH U UJeallaMUd POCCUHUCKOTO TPa)KIaHCKOTo OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMH U TpaBUJIaAMH TOBEIEHHUS, CIIOCOOCTBYIOIIMMHU MpOIlEcCaM CaMOMO3HAHUS, CAMOPa3BUTUS H
HPABCTBEHHOT'O CTAHOBJICHUSI TUYHOCTU O0YJarOIIUXCS.

JIMdHOCTHBIE pE3YyNbTaThl OCBOGHHUS MpeaMeTa «XUMHUS» OTpaxaroT CPOPMHUPOBAHHOCTH OIMbBITA
MO3HABATEIbHOW W MPAKTHYECKOW NeATeIbHOCTH OOy4aromuXcs MO pealu3aliy MPUHATHIX B OO0IIecTBE
LIEHHOCTEMN, B TOM YUCJIE€ B YaCTHU:

1) rpamaaHCKOr0 BOCIIMTAHUSA:

OCO3HaHMsI 00YUYaAIOUTUMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBa)XKEHUS K 3aKOHY H
MPaBONOPAJIKY;

MIPEICTABIICHUS O COIMATBHBIX HOPMaX U MPABMIIAX MEXKIMYHOCTHBIX OTHOILIEHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOW NEATENBHOCTH MPHU CO3JAHUU Y4EOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX M MO3HABATENbHBIX 33]1a4, BBIMOJIHEHUN XUMUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX MPH aHATU3e
pa3IMYHBIX BUJOB YU€OHOU NEATEIbHOCTH;

2) IaTPHMOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOT'O OTHOIIEHUS K UCTOPUUYECKOMY U HAYYHOMY HACIEANI0 OT€YECTBEHHOU XUMUU;

YBa)KEHUS K MPOIIECCY TBOPUECTBA B 00IACTH TEOPHUH U MPAKTUIECKOTO MPUMEHEHHSI XUMHH, OCO3HAHUS
TOTO, YTO JOCTHKECHHS HAYKU €CTh PE3YNbTAT ATUTEIbHBIX HAOMIONEHUH, KPOMOTIMBBIX IKCIIEPUMEHTATBHBIX
MOMCKOB, MIOCTOSTHHOTO TPy/Ja YYEHBIX U MPAKTUKOB;

WHTEpeca W TO3HABATEIBHBIX MOTHBOB B TIOJYYCHHH U TOCIEAYIONIEM aHamu3e HHQPOpMAINH O
MEPENOBbIX IOCTUKEHUSAX COBPEMEHHOW OTEU€CTBEHHOM XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OLIEHWBATh CUTYAIlUH, CBA3aHHBIE C XUMUYECKUMU SIBIICHUSIMU, U IPUHUMATh OCO3HAHHBIE
pelieHus, OpUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE U MOCTYNKH CBOMX TOBApPHUIIECH C MO3ULIMIA HPABCTBEHHBIX U
MPaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MMOCTYNKOB;

4) popmMupoBaHus KyJbTYPbI 310POBb:

MOHMMAHUS [IEHHOCTEH 370pOBOTO M 0Oe30macHoro odpasa >KU3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY M IICUXHUECKOMY 370POBbIO;

COOIOZICHNSI TIpaBWJI 0E30MacHOTO OOpalleHHs] ¢ BEIIECTBAMH B OBITY, TIOBCEIHEBHOW JXU3HU U B
TPYAOBOM JNEATEIBHOCTH;

MOHMMAHUS [EHHOCTH TPAaBWJI WHAWBHIYAbLHOTO W KOJUIGKTUBHOTO O€30MacHOTO TIOBEICHHS B
CUTYaLIUSIX, YTPOXKAIOIIMNX 3JOPOBbIO U )KM3HU JIONEH;



OCO3HAHMS TIOCJICACTBUIA M HETPHATUS BPEIHBIX MPUBBIUECK (YIMOTPEOICHHUS AJNKOTONS, HAPKOTHUKOB,
KypeHUs);

5) TpynoBoro BocnMTaHUsA:

KOMMYHUKATHBHOM KOMITETCHTHOCTH B Yy4eOHO-HCCIICAOBATEIBCKON IESTEIBHOCTH, OOIIECTBEHHO
MI0JIC3HOM, TBOPYECKOM U IPYTHX BUIIAX JCSITCIHHOCTH,

YCTaHOBKM HA aKTUBHOE YYaCTHE B PEIICHHH MPAKTHYECKHUX 3a]a4d COLMAIBHOW HAIPaBICHHOCTH (B
paMKax CBOETO KJiacca, IIKOJIbI);

UHTEpeca K MPAKTUYCCKOMY HM3YYCHHUIO TpPOQeccuil pas3iMyHOro pojaa, B TOM YHCJIE Ha OCHOBE
NPUMEHEHUS IPEJAMETHBIX 3HAHUH 110 XUMHU;

YBKEHHS K TPYIY, JIIOISIM Tpy/a U pe3yjibTaraM TPYJIOBOW JACSTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAIBHOM TPaeKTOpHH 00pa3oBaHusi, OymyIei npodeccun
U pean3aiuu cCOOCTBEHHBIX KH3HCHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XHMUH,
WHTEPECOB U MOTPEeOHOCTEH 00IIeCTBa;

6) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

9KOJIOTMYECKH 1EIeCO00Pa3HOTr0 OTHOIICHUSI K MPHPOJE, KAK MCTOYHUKY CYIICCTBOBAHHS >KU3HHU Ha
3emire;

MOHUMAaHHMS TI00aTBLHOTO XapaKkTepa SKOJIOTHUECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX MIPOIIECCOB HA
COCTOSIHUE TPUPOTHON M COLUATBHOM CPEIIbI;

OCO3HaHUS HEOOXOIUMOCTH HCIOJb30BAHUS JOCTHIKCHUH XMMHHU JUIS PEIICHUS BOIPOCOB
PalMOHAILHOTO MPUPOJIONIOIH30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, TPUHOCAIIMX BpEA OKPYXKAMOIIEH MPHUPOAHON Ccpele, YMEHHS
NPOTHO3UPOBATh HEONATONPHUATHBIC 3KOJOTHYECKUE TOCICICTBHS TMPEINPUHUMAEMbIX JEHCTBUHA U
NpeAO0TBPAIIaTh UX;

HAJIMYHS PA3BUTOTO SKOJOTMUYECKOTO MBIIIICHUS, 3KOJIOTHYECKOW KYJIBTYPBI, OMBITA JCATEIBHOCTH
9KOJIOTMYECKOI HalpaBleHHOCTH, YMEHHs PyKOBOACTBOBATHCS UMH B [103HABATEIbHOM, KOMMYHUKATUBHON U
COLIMAJIbHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO MPOTHUBOCTOSATH UEOIOTHU XeM0o(poOuy;

7) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHU U
00111eCTBEHHON MPAKTUKHY;

MOHMMAaHUS CHeNU(PUKN XUMHH KaK HayKd, OCO3HaHMs €€ poiu B (POPMHPOBAHHH PAIOHATIHLHOTO
HAayYHOTO MBIIIUIEHUS, CO3JJaHUHU LIEIOCTHOTO MPE/ICTaBIEeHUs 00 OKPY’KaIOIIeM MUPE KaK O €JUHCTBE TPUPOABI
U YeJIOBeKa, B TO3HAHUM IMPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJieM COXPaHEHHs MPHUPOIHOIO
paBHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAYMMOCTH XMMHUU JJISi COBPEMEHHOM LIMBUIM3ALUU: B €€ TyMaHUCTUYECKOM
HalpaBJIEHHOCTH U BaXHOW POJIM B CO3/1aHUM HOBOHM 0a3bl MaTepHajabHON KyJIbTYpBl, pEIIEHUH ITI00aTbHBIX
npo0ieM yCTOMUMBOIO pa3BUTHUS YENOBEYECTBA — ChIPHEBOW, SHEPreTUUECKOM, MUIIEBOM U 3KOJIOIMUYECKOM
0€30MaCHOCTH, B pPa3BUTHM MEIUIMHBI, OOECIIEUEeHUH YCIOBMHA YCHEIIHOrO Tpyda W OSKOJOTMYECKH
KOM(OPTHOI KU3HU KaXKA0T0 uieHa 00IIecTBa;

€CTeCTBEHHO-HAy4YHOW TI'PAaMOTHOCTH: TMOHUMAHHS CYIIHOCTH METOOB TO3HAaHUS, HCHOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIOJIb30BaTh MOIy4YaeMble 3HAHUS JUIsl aHAIN3a U 00bSICHEHHUS SIBJICHUI
OKpY’KaloIIero MUpPa U MPOUCXOASAIIMX B HEM M3MEHEHUH, YMEHHs JeiaTh 00OCHOBAaHHBIC 3aKIIOUEHHS Ha
OCHOBE Hay4HbIX ()aKTOB M UMEIOIIMXCS JaHHBIX C LENbIO MOTYYeHUs JOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTH CaMOCTOSATENIBHO MCIIOIB30BATh XUMHUECKUE 3HAHUS JUJIS PEIIeHus! Ipo0ieM B peabHbIX
YKU3HEHHBIX CUTYAIIHIX;

MHTEpeca K MO3HAHMIO U HCCIIEe0BATENbCKOM 1A TebHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHHUIO, K AaKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHUH MO XMMUHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTAM TpPyZa B Pa3IMUHbIX cepax mpodheCcCHOHAIBHOM AeITEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATbI

MeranpeameTHbIe pe3ysIbTaThl OCBOCHHUSI Y4eOHOTO TpeaMeTa « XMMHs» Ha YPOBHE CPEIHEro o0IIiero
00pa3oBaHMs BKIIOYAIOT:

3HaUUMbIE  UIT  (QOPMUPOBAHHSI ~ MHPOBO33PEHHUS  OOYYaOIUXCS  MEKIUCIUILTHHAPHBIC
(MeXTpenMeTHBIE ) 00IIeHAYYHBIE TIOHATHS, OTPaKAOIIHE IIETIOCTHOCTh HAYYHOW KAPTHHBI MHPa M CTICTUUKY
METOJIOB TIO3HAHUSI, MCTIONB3yEMBIX B €CTECTBECHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPT U, SIBJICHUE, TIPOIIECC,



cucTeMa, Hay4qHbIM (akT, IPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIeIOBaHNE, HAaOII0eHuE,
U3MEpEHHE, IKCIIEPUMEHT U JPYyTHE);

YHMBEpCaJlbHble y4yeOHble JeiicTBUsA  (IIO3HABaTeNbHbIE, KOMMYHHKATUBHBIEC, PETYISTHUBHBIE),
obecrnieunBaronue  (opmMupoBaHue (YHKIHOHAJIBHOW TIPaMOTHOCTH M COLMAJBHOW  KOMIIETEHLIUU
00ydJaroImxcs;

CHOCOOHOCTh OOY4YarOLIMXCSl MCIOJIb30BaTh OCBOCHHbBIE MEXIUCLMIIMHAPHBIE, MUPOBO33PEHUYECKHE
3HaHUS U YHUBEpCAJIbHbIC yUeOHbIC ICHCTBUS B IO3HABATEIBHON M COLIMATIbHOM MPaKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU YU€OHBIMU MI03HABATEIbHBIMH,
KOMMYHUKATUBHBIMU U PETyISTUBHBIMU JEHCTBUAMM.

OsiaieHNe YHUBEPCAIBHBIMH Y4eOHBIMHU NO3HABATEIbHBIMU J1CHCTBUAMM:

1) 6a30BbIe JJOrHYecKue JeicTBUA:

CaMOCTOATENIbHO (hOPMYJIMPOBATh U aKTyaJIU3UpPOBaTh po0IeMy, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNeNIATh LIENM JAEATeNIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUHM MX JOCTHXKEHHUS, COOTHOCHUTH
pEe3yJIbTaThl AESITEIbHOCTH C IOCTABIEHHBIMU LIETSIMH;

UCIOJIb30BaTh MPU OCBOEHUHM 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUIEHUS — BBIIEIATh XapaKTEpHbIE
IOpPU3HAKU TOHATHH M YCTaHAaBIMBaTh MX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IOHSTUS JUIS
00BbsSCHEHHs OTJCNIBHBIX (DAKTOB U SBJICHUH;

BbIOMPATh OCHOBAHUS U KPUTEPHHU IS KIacCU(UKALIMK BEIIECTB U XUMHUECKUX PEaKIHii;

yCTaHaBJIMBaTh IPUYMHHO-CJIEICTBEHHBIE CBA3U MEXKIY U3Yy4aeMbIMU SBICHUSIMU;

CTPOMUTH JIOTMYECKUE PpACCYyXICHHs (MHAYKTHUBHBIC, J€AyKTHBHbIE, I10 AaHAJOIMM), BBIABIATDH
3aKOHOMEPHOCTHU M IIPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIMPOBATH BHIBOABI M 3aKIIFOUEHUS;

IPUMEHATh B IPOLECCEe MO3HAHMS, HCIOJIb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
npeoOpa3oBbIBATE MOJICJIbHBIE IPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) 3JIEMEHTa, XUMHMYECKas
dopmyna, ypaBHEHHE XMMUYECKOH peaklMy — MpH PEIIeHUH y4eOHbIX MO3HABATEIbHBIX U MPAKTHUECKUX
3a1a4y, MPUMEHATh HAa3BaHHbIE MOJIENbHBIC NPEACTABICHUS JJS BBIABICHUS XapaKTepHBIX IPU3HAKOB
U3y4YaeMbIX BEIECTB M XUMHUYECKUX PEaKIIUH.

2) 0a3oBble MCCIEI0BATEIbCKUE e CTBHS:

BJIaJIETh OCHOBAaMH METO/I0B HAYYHOT'O ITO3HAHUS BEIIECTB M XUMHUECKUX PEAKIIHA;

bopMyaupoBaTh LEAM M 3aJa4d HUCCIEIOBAHUS, HCIOJIb30BaTh IOCTABIEHHBIE M CaMOCTOSTEIBHO
c(hopMylIupOBaHHbIE BOMPOCH] B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI 7151 (YOPMUPOBAHUS TUIIOTE3bI
10 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBbIX CYKJICHHIA;

BJIaJIETh HaBBIKAMH CaMOCTOSATENBHOTO IUIAHUPOBAHUS M MPOBEIECHUS YUEHHUUECKHUX SKCIEPUMEHTOB,
COBEpILEHCTBOBATh YMEHUs HAaOIOIaTh 32 XOJI0OM IIPOLECcca, CAMOCTOATENIbHO MPOrHO3UPOBATh €0 PE3yJbIaT,
dopmynupoBate 00OOIIEHUS M BBIBOJbl OTHOCHTEIBHO JOCTOBEPHOCTH pPE3YJIbTaTOB HCCIEIO0BAHMUS,
COCTaBJISITh 00OCHOBaHHBIM OTUYET O MPOIETAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIe0BaTebCKOW M IMPOEKTHOM JesTeIbHOCTH, MPOSBIATH
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENIBHOMY IIOMCKY METOAOB pELIeHHUS MpPaKTUYECKUX 3ajad,
IPUMEHEHHIO PA3JINYHBIX METOJIOB MO3HAHUS.

3) padora ¢ unopmanuei:

OPUEHTUPOBATbCS B PA3IMYHBIX HMCTOYHMKAX WHGPOpMaLUU (HAyYHO-MOMYJspHAs JUTeparypa
XUMHUYECKOTO COZAEp)KaHUs, CHpaBOYHbIE MOcoOMs, pecypchl VHTepHeTa), aHAIM3UPOBaTh HH(POPMAIUIO
pa3NMYHBIX BHUJAOB U (OpM  TPEACTABICHUS, KPUTHUYECKH OIEHMBaTh €€ JJOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTH;

(bopMyaupoBaTh 3ampoChl U MPUMEHSTh PA3IUYHBIE METOJbl NMPHU IMOUCKE W OTOOpe HH(OpMAIHH,
HEOOXOIUMOH /17151 BBIOJHEHUS Y4eOHBIX 3a/1a4 ONpPeAeIEHHOTO TUIIa;

nproOpeTaTh OMBIT UCIOJIb30BaHUS HH(OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH M pa3iMYHBIX
MIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTUMANIbHYIO (OpMYy MpencTaBieHUs WHPOpManuu (CXeMbl, rpaduky,
JarpaMMbl, TaOJUIIbI, PUCYHKU U JIpyTHE);

UCIIOJIb30BaTh HAyYHBIH $I3bIK B KaueCTBE CpEACTBA NpU pPaboOTe C XUMHYECKOHM HH(POpMAIHEH:
IPUMEHSTHh MEXIIpeIMETHbIE ((PU3NYECKHEe U MaTEMAaTHUECKNE) 3HAKK U CUMBOJIBI, (hopMyIbl, aO0OpeBUaTyphI,
HOMEHKJIATYpY;

UCIIOJIb30BaTh U MPE0Opa30BIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATVISITHOCTH.

OBJiaieHNe YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMH /1€iCTBUSIMM:

3aJaBaTh BOIPOCHI IO CYIIECTBY 00CYKJaeMOM TeMbI B XOJI€ AHAJIora W/WIIN JUCKYCCHH, BHICKa3bIBaTh
uzieu, GopMyIHpOBATH CBOM MPEIOKEHHS] OTHOCUTEIHHO BBIIOJHEHUS MPEATI0KEHHON 3a1a4H;



BBICTyIIaTh ¢  TPE3EHTAI[MCH  pe3yJabTaTOB  ITO3HABATCIIBHOM  JIEATEBHOCTH,  IOJYYCHHBIX
CaMOCTOSITCILHO HJIM COBMECTHO CO CBEPCTHHUKAMHU IIPU BBITIOJHCHHM XHMHYECKOTO JKCIICPUMEHTA,
MPAKTHYECKOM pabOThI MO MCCIICOBAHUIO CBOMCTB M3ydYaeMbIX BEIICCTB, PEAM3alUN YYeOHOrO MPOCKTa M
(bopMyITHpPOBATh BEIBOJIBI IO PE3y/IbTaTaM MPOBEAEHHBIX UCCIICIOBAHUN ITyTEM COIIACOBAHMUS MTO3UIIUHN B XOIE
00CyXIeHHS 1 OOMEHa MHEHUSIMH.

OBiajieHHe YHUBEPCAJTbHBIMH PeryJsiTHBHBIMH JTeHCTBUSIMH:

CaMOCTOSITEIIFHO TUIAHUPOBATh M OCYIIECTBISATh CBOKO IMO3HABATEIBHYIO JCATCIIBHOCTD, ONpeneissa eé
IEM W 3aJa4H, KOHTPOJIMPOBATh M IO MEpPe HEOOXOIUMOCTH KOPPEKTHPOBATh IpEIaracMblii allfOPHTM
JNEHCTBUI TpU BBINOJIHCHHH YYE€OHBIX M MCCICIOBATEIbCKUX 3a]ad, BBIOMpaTh HaubOosee 3()deKTHBHBIN
CIOCO0 MX PEHICHHS ¢ YYETOM MOJyYCHHUS HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYCCKUX PEAKIIUSX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOCH JCSITEILHOCTH Ha OCHOBE CAMOAHAJIN3a U CaMOOIICHKH.

INPEAMETHBIE PE3YJ/IBTATbI
10 KJIACC

[IpeameTHbI€ pe3yabTaThl 0CBOEHUA Kypca «Opranuyeckas XUMHs OTPaKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUH O XUMHUYECKOH COCTABISIONICH €CTECTBEHHO-HAYYHOW KApTHHBI
MUPA, POJIM XUMHUU B TTO3HAHWH SBJICHHUIA IPUPOBI, B (POPMUPOBAHUN MBIIUICHUS U KYIBTYypPhl JIMYHOCTH, €
(YHKIIMOHATBHOM T'PAMOTHOCTH, HEOOXOAMMOM JIs PEIICHHs] MPAKTUUYECKUX 3a7a4 U IKOJIOTHYECKH
000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOJIHOM cpese;

BIQJICHUE CHCTEMOW XUMHUYECKHX 3HAHHWM, KOTOpas BKJIOYACT: OCHOBOIIONATAIOIINE TOHSATHUSA
(XMMHYECKUH  JJIEMEHT,  aroM,  OJIGKTpOHHas  00OJl0oYKa  aToma,  MOJIEKyJa,  BaJICHTHOCTD,
AIIEKTPOOTPUIIATETLHOCTh, XUMHUUECKas CBSI3b, CTPYKTypHas Gopmyna (pa3BEpHyTas U COKpalléHHast), MOJb,
MOJISIpHAsE Macca, MOJIIPHBIN 00BEM, yIIIEpOMHBIN CKeneT, (yHKIMOHANbHAS TPYIINa, pagukal, U30MepHs,
U30MEpbl, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOIOPObI, KUCIOPOA M a30TCoAepKallue COeIUHEHUS,
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJSPHBIE COCTUHEHUS); TEOPUH U 3aKOHBI (TEOpHst
CTpPOEHHS OpraHnueckux BemecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIINe B OCHOBE MTOHUMAHMS TPUIMHHOCTH U
CHUCTEMHOCTH XHWMHMUYECKHUX SIBJIICHUN, (PAKTOJOTMUECKHE CBEICHMUS O CBOMCTBAX, COCTaBe, IMOIYYEHUU H
0€30MacHOM HCIIOJIb30BAHUN BAXKHEUIIUX OPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON NESITEIbHOCTU
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUW BBIABIATH XapaKTEPHbIC TPU3HAKH TIOHSATHH, YCTAHaBIMBATh WX
B3aUMOCBSI3b, UCIIOIH30BaTh COOTBETCTBYIOIINE TIOHITHS MPU OMMCAHUM COCTaBa, CTPOCHUS M TIPEBPAILICHUMA
OPraHNYEeCKUX COCTMHEHU;

c(hopMUPOBAHHOCTh YMEHHUM UCTIOIB30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTABJICHHS MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAmEHHON) (HOPMYJI OPTaHMYECKUX BEIIECTB U YPABHEHUN XUMUYECKHUX
peaKIuii, U3roTaBIuBaTh MOJEIH MOJICKYJ OPTaHMYECKHUX BEIICCTB I WJUTFOCTPAIMU MX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hopMUPOBAHHOCTh YMEHHI yCTaHABIWBAThH NMPUHAIC)KHOCTh U3yYCHHBIX OPTaHUYECKUX BEIIECTB 110
UX COCTaBy M CTPOCHMIO K OMNpPENeNEHHOMY KiacCy/Tpylie COeIuHEHHH (yIJIeBOIOpO/bl, KHUCIOPOI U
a30TCONep)KAIEe COCNMHEHHS, BBICOKOMOJICKYJISPHBIE COCIMHEHHS), JaBaTh WM Ha3BaHUA II0
cucremarnyeckor HomeHkiatype (IUPAC), a Takke NpUBOAUTH TPHUBUAIbHBbIE HA3BaHUS OTIEJIBHBIX
OpTraHWYECKUX BEMIECTB (ITUJICH, MPOMUJICH, alleTHJICH, dTHJICHIJIUKOIb, TIUIEPHH, (eHol, (popmManbaerus,
aleTasIbJIeru]l, MypaBbUHas KUCIIOTA, YKCYyCHas KUCJIOTa, OJIEMHOBAs KMCIIOTa, CTeapUHOBAs KMCIIOTa, III0K034,
bpyKTO3a, KpaxMal, eJITi0103a, TIIUIIHH),

c(hOpMUPOBAHHOCTh YMEHHUS OIPEACTATh BHUABl XUMHUYECKOW CBSI3M B OPraHUYECKUX COCIUHEHHSIX
(onuHApHBIC U KPaTHBIC);

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHSTH MOJIOKEHHSI TEOPUU CTPOCHUS OPraHUYecKUX BemecTs A. M.
bytnepoBa 115 00bSCHEHHS 3aBUCUMOCTH CBOMCTB BEUIECTB OT MX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHUS
MAacchl BEILIECTB;

c(hOopMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUECKHE U XUMUUYECKHE CBONCTBA
TUMIUYHBIX MPEACTaBUTENCH Pa3IMYHbIX KJIACCOB OPraHMYECKUX BeIlecTB (METaH, 3TaH, STHJIEH, IPOIMUIIEH,
arneTuieH, OyraaueH-1,3, mermiOyraauen-1,3, 6EH3071, METaHOI, ATAHOJI, STUIICHTIMKOJb, TIIUIEPUH, (eHOoT,
aleTaJIbJIeru]l, MypaBbrUHasl U YKCYCHasi KMUCIIOThI, INIIOK0O3a, KpaxmMal, IeJUTI0/I03a, aMUHOYKCYCHAasl KUCIIO0Ta),
WJUTFOCTPUPOBATh TEHETUUECKYIO CBSA3b MEX/y HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIUI
C UCIOJIb30BAHUEM CTPYKTYPHBIX HOpMYT,;



c(hOopMHUPOBAHHOCTh YMEHHUS XapaKT€PHU30BaTh UICTOYHUKH YTIIEBOIOPOIHOTO ChIPbsI (HEPTH, MPUPOAHBII
ras, yrojib), CmocoObl UX MepepaboTKH U MPAKTUUYECKOE TPUMEHEHUE MTPOYKTOB IMepepadbOTKH;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHHS MO XMMHYECKUM YpaBHEHHUSIM (Macchl, 00bEMa,
KOJIMYECTBA MCXOTHOTO BEIECTBA WM MPOAYKTA PEAKILIUU [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEILIECTB UM MPOTYKTOB PEAKIIH);

c(hOpMHUPOBAHHOCTh YMEHUI BIIAJETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOIO MO3HAHUS,
UCIOJIB3YEMbIX B XMMHH IPU HM3YyYEHUHM BEIIECTB M XUMUYECKUX SBICHUN (HaOmroneHue, HU3MepeHue,
SKCIEPUMEHT, MOJICIHUPOBAHKE), UCIIOIb30BaTh CUCTEMHbIE XUMHUECKHE 3HAHUS Ul IPUHATUS PELICHUI B
KOHKPETHBIX )KM3HEHHBIX CUTYalIUAX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM;

c(hOpMHUPOBAHHOCTH YMEHHH COOMIONATh TPAaBHJIA MOJIH30BAHUS XUMUYECKON OCYI0M U 1TaOOPaTOPHBIM
o0opyIoBaHHEM, a TaKXke IpaBuia OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKUHUSMHU I1O
BBITMOJIHEHUIO JTAOOPATOPHBIX XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUU IJIAHUPOBATh M BBHIMONHITH XUMUYECKUN SKCHEPUMEHT (IIpeBpalleHUs
OpPraHMYECKHX BEIIECTB MPH HArpeBaHUU, MOJYYCHHWE JTUJICHA U M3YyYEHUE €ro CBOWCTB, Kaue€CTBEHHBIC
peaklMu OpraHMYECKHX BEIIECTB, JEHATypauus OEJIKOB MpU HarpeBaHUH, LIBETHHIE pPEaKIMHU OCJIKOB) B
COOTBETCTBUM C MpPaBHJIAMU TEXHHUKH O€30MaCHOCTH MpU OOpaIIeHUH C BElIeCTBaMU U JaOOPaTOPHBIM
000pyIOBaHUEM, MPEICTABIATh PE3yAbTaThl XMMHUYECKOTO HKCIepUMeHTa B (opme 3amucu ypaBHEHH
COOTBETCTBYIOIIUX PeaKuii 1 POPMYIUPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUI KPUTUYECKU aHAIU3UPOBATh XUMHUUECKYI0 HH(OPMAIUIO, TIOTYYaeMyo U3
pa3HbIX UCTOUYHUKOB (CpeicTBa MaccoBoil nHpopmanuu, HTEpHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COONIONATh MPaBUiia SKOJIOTUYECKHU 11€JIeCO00Pa3HOTO MOBEACHHS B OBITY
U TPYIOBOH JEATENBHOCTH B IENSIX COXPAHEHHUS CBOErO 37I0POBbS M OKpYXKAIOIIEH MPHUPOTHOU Cpelibl,
OCO3HAaBaTh OMACHOCTH BO3JCHCTBUS HA KUBBIE OPraHU3MBbI OIIPEICIEHHBIX OPraHHUYECKUX BEIIECTB, TOHUMAs
cmbica nokazarens [1/IK, mosicHsaTh Ha mpuMepax crocoObl YMEHBIICHHs M MPEAOTBPAILEHUs UX BPEIHOTO
BO3JCMCTBHSI HA OPTaHU3M UYEJIOBEKA;

JUIs OOy4YarolIUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXHOCTSIMM 3/I0POBbS: YMEHHE MPUMEHSATh 3HaHUSA 00
OCHOBHBIX JOCTYIIHBIX METOJIaX [T03HAHUS BEUIECTB U XUMUYECKHUX SBJICHUM;

JUIS CJIENBIX M CIa0OBUIAIIMX OOyYaroIMXCsA: YMEHHE HCIOJIb30BaTh Pelbe(HO-TOUEUHYIO CHCTEMY
o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmy.

11 KJIACC

[TpeameTHbIe pe3yabTaThl 0CBOCHHUS Kypca «O011ast 1 HeopraHuueckasi XuMUs OTPaXKaroT:

c(OpMHPOBAHHOCTD MPEJICTABICHUI: O XUMHUYECKOM COCTaBIISAIONIEH €CTeCTBEHHO-HAYYHOW KapTHHBI
MHpa, POJIM XUMHHU B MTO3HAHUU SBICHUN NMPHUPOJBI, B (POPMUPOBAHUM MBIIIJICHUS U KYJIBTYPbl JMYHOCTH, €€
(GYHKIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOW [UIs pelleHUs NPaKTUYEeCKUX 3ajad M SKOJOTHYECKU
000CHOBAaHHOT'O OTHOILEHUS K CBOEMY 3/10POBBIO M IIPUPOTHON CpEIe;

BJIQJICHUE CHCTEMOM XMMHMYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBONOJATaroLUIUe IOHATHS
(XMMMYECKUH SIIEMEHT, aTOM, M30TOIH, S-, p-, d- AIEKTPOHHbIE OPOUTANIM aTOMOB, MOH, MOJIEKYNa, MOJb,
MOJISIPHBIA  00BEM, BaJIEHTHOCTB, 3JIEKTPOOTPHUIATENILHOCTh, CTENEHb OKHUCIEHHs, XHMHUYEcKas CBS3b
(KOBaJIeHTHasl, WMOHHAs, MeTaJuIMYecKas, BOAOPOJAHAs), KpPUCTAJUIMYECKas pEeHIETKa, TUIBl XUMHUYECKUX
peakuui, pacTBOp, DJIEKTPOJIUTBHI, HEIIEKTPOJINUTHI, DSJIEKTPOJIUTUYECKAsT JUCCOLMALUSA, OKHUCIHUTED,
BOCCTaHOBUTEJb, CKOPOCTb XMMMUECKOM PEAKLMU, XMMHUYECKOE PAaBHOBECHE); TEOPHUHM M 3aKOHBI (TEOpHUs
UIEKTPOJIUTHUECKON AMccoluaum, nepuoaudeckuii 3akon J[. M. MenneneeBa, 3aKOH COXPAaHEHHUs MacChl
BEIIECTB, 3aKOH COXPAHEHUS M MPEBPALICHMs] DHEPIMM IPU XMMHUYECKHX PEaKLUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH A3BIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEXKAIINE B OCHOBE IOHUMAaHMsI IPUUYUHHOCTU U
CHUCTEMHOCTH XMMHUYECKHUX SBJICHHUH, (PAKTOIOTHYECKHE CBEJCHHMS O CBOWCTBAaX, COCTaBe, MOJYYEHUH U
0€3011aCHOM HCTIOJIb30BaHUH BaKHEHIINX HEOPTraHWYECKUX BEIIECTB B ObITY M MPAKTUYECKOHN AEATEIbHOCTH
YEJI0BEKA;

c(OpMHPOBAHHOCTh YMEHHMH BBIABIATH XapaKTE€pHbIE NPU3HAKA TOHATHH, YCTaHaBIMBATh UX
B3aMMOCBA3b, MCIIOJIb30BaTh COOTBETCTBYIOLIME IOHSTHUS MPU ONMCAHUM HEOPraHMUYECKHX BEIIECTB M X
[IPEBPALLCHU;

c(OpMHPOBAHHOCTh YMEHHUH HCIIOIb30BaTh XHUMHUYECKYI0 CHMBOJIUKY Ui COCTaBieHUS (opmyrn
BELIECTB U YpPaBHEHMM XMMHUUYECKHUX peaklui, cuctemarndeckyro HomeHkiatypy (IUPAC) u TpuBuanbHble
HAa3BaHHUS OTAEIbHBIX HEOPraHMYECKUX BEIECTB (YrapHbIM ra3, yIIEKUCIbIN a3, aMMHUaK, raliéHasi U3BeCTb,
HeraméHasi U3BeCTh, MUThEBAsI COJA, TUPUT U JIPYTHE);



c(hopMUPOBAHHOCTh YMEHUH OINPEAEIIATh BaJICHTHOCTh U CTENIEHb OKUCIICHHUSI XUMHUECKUX AJIEMEHTOB B
COCIMHCHUSIX PA3JIMYHOTO COCTaBa, BHUJ XUMHYECKOM CBS3M (KOBaJIGHTHAs, HWOHHAs, METaJUTH4YecKas,
BOJIOPOJIHAsI) B COCAMHCHUSX, THUI KPHUCTALUIMYECKONM PEMIETKM KOHKPETHOTO BeIlecTBa (aromHas,
MOJICKYJISIpHAsl, WOHHAs, METAJIMYECKas), XapakTep cpedabl B BOIHBIX pPACTBOPax HEOPTaHHMYECKUX
COCIUHECHMI,

c(hopMUPOBAHHOCTh yYMEHHUH YCTaHaBIMBAaTh NPHUHAIICKHOCTh HEOPTAaHMYECKHUX BEIIECTB I0 HX
COCTaBy K ONpEneIEHHOMY KJacCy/TpyIie COeAMHEHUH (TPOCThIE BENIECTBA — METAJIBI M HEMETAaJLIbI,
OKCHJIbI, OCHOBaHUS, KUCIIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIN);

c(hopMHUPOBAaHHOCTh YMEHHMM PacKpbIBaTh CMBICH mepuoandeckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO M POTHOCTUYECKYIO (DYHKITUH;

c(hopMUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh AIEKTPOHHOE CTPOCHHUE aTOMOB XMMUYECKHUX DJIEMEHTOB
1—4 nepuonos Ileprnonuueckoii cucteMbl XumMudeckux 3meMeHToB J[. 1. MeHnaeneeBa, HCIIOJIb3YsI OHATUSA «S-
, p-, d-2IIeKTpOHHBIE OPOUTATINY, «IHEPTETHUCCKUE YPOBHMY, OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUST CBOMCTB
XUMHYECKHX 3JIEMEHTOB U UX COCAMHEHMI 10 mepuoaam u rpymnmnam [lepruoanueckoil CUCTEMbl XUMUYECKUX
anemenToB /1. Y. MeHpeneeBa;

c(hOpMHUPOBAHHOCTh, yYMEHUW XapaKTepu3oBaTh (OMHCHIBaTh) OOIIME XWMUYECKHE CBONCTBA
HEOPraHMYECKHUX BEIECTB Pa3IMYHBIX KIIACCOB, MOATBEPKAATh CYIIECTBOBAHNE T€HETHUECKOM CBSA3H MEXIY
HEOPraHMYECKUMH BEUIECTBAMH C MMOMOUIbIO0 YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

c(hOpMHUPOBAHHOCTh YMEHUS KiIacCU(PUIMUPOBATH XUMUYECKHUE PEAKIUH [0 Pa3TUYHBIM MPU3HAKAM
(4ucily ¥ coCTaBy pearupyronix BelleCTB, TeII0BOMY 3(PpPeKTy peakunu, U3MEHEHHUIO CTEeTIeHEH OKUCICHHUS
AJIEMEHTOB, 00PAaTUMOCTHU PEAKINH, YIaCTUIO KaTalIu3aropa);

c(hOpMHUPOBAHHOCTh, YMEHHUH COCTaBJISATh YypPAaBHEHHUS pEaKUUW Ppa3TUYHBIX THUIIOB, I[OJHBIE H
COKpaIIEHHbIE YPaBHEHUS peaKIMii HOHHOTO OOMEHa, YYUTBIBasl yCIOBHS, IPH KOTOPHIX ATH PEaKUUU UIYT 0
KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUW TPOBOIUTH PEAKIMH, TMOATBEPKIAIONINE KAYeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPTraHMYECKHX BEIECTB, PACIO3HABATh OMBITHBIM MYyTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUU PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX pEaKIUi
MOCPEACTBOM COCTaBIIECHUS IIEKTPOHHOTO OanaHca ITUX PeaKIui;

c(hOpMHUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PEaKIMU OT Pa3IuYHBIX
(dakTOpOB; XapakTep CMEIIEHUS XWMHUYECKOTO pPaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHEro BO3AEHCTBUS
(mpuniun Jle llarense);

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh XWMHUYECKHE TPOIECCHI, Jekallue B OCHOBE
MIPOMBILIUIEHHOTO TONYyUYeHUs] CEpHOU KHUCIOTHI, aMMHUaKa, a Takke cOPMUPOBAHHOCTH MPEICTaBICHUN 00
OOIINX HAYYHBIX MPUHIIMIIAX M SKOJOTUYECKUX MPOOJIeMaX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYMCIEHHUS C MCIOJIH30BAHUEM TOHATHS «MaccoBas OIS
BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKUX PEaKIHUAX, MACChl BEIIECTBA WIH
00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MacCe UIH 00bEMY OTHOTO U3 YUACTBYIOIINX B PEAKIIHH
BEIECTB, TEIUIOBOTO 3P eKTa peakiiui Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MPEBpAICHUS H
COXpaHEHUs YHEPTHH;

c(hopMHUPOBaHHOCTH YMEHHH COONIONATH MTPaBHIIa MOTH30BAHUS XUMHUECKOM TTOCYION U Ta0OpaTOPHBIM
o0opyIoBaHHEM, a TaKXKe MpaBuia OOpalIeHHs C BEIIeCTBAMU B COOTBETCTBUHM C WHCTPYKUIHUSMHU IIO
BBITIOJTHEHUIO TAOOPATOPHBIX XUMHUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHM TIAHUPOBATh U BBHIMOJIHATH XMUMHUYECKHH JKCIIEPUMEHT (paslioKeHHE
MEPOKCUIAa BOAOPOJA B MPUCYTCTBUH KaTalll3aTropa, OMpeAeNieHHue CPeabl pacTBOPOB BEIIECTB C TOMOIIBIO
YHUBEPCAITBLHOTO WHANKATOPA, BIUSHUE PA3TMYHBIX (PAaKTOPOB HA CKOPOCTh XUMUYECKOW PEAKINH, PEaKIIUU
MOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIUN Ha Cylb(]ar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHWUS,
pelIeHne SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «Metasuiby u «HeMeTannb») B COOTBETCTBHH C TIPaBUIIAMHU
TEXHUKU O€30MacHOCTH NpU OOpAIIeHUH C BEIIECTBAMH U JIAOOPATOPHBIM 000pYyAOBaHHEM, NPEICTABIATH
pe3yapTaThl XMMHUYECKOTO SKCIEpPHUMEHTa B (OpME 3alMCH YPaBHEHHU COOTBETCTBYIOIIMX PEAKIUN U
(dbopMynHpPOBATh BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUH KPUTUUYECKU aHATM3UPOBATH XUMUYECKYIO HH(POPMAIIHIO, TTOTy4aeMyro 13
Pa3HBIX UCTOYHHUKOB (CPEICTBAa MACCOBOM KOMMYHHKANK, IHTEpHET U IPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHI COONIOATH MPaBUIIa SKOJOTUIECKH 1IETIECO00PA3HOTO MOBEACHUS B OBITY
U TPYIOBOW JEATEIHHOCTH B IENSIX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOMICH MPUPOIHON Cpenbl,
OCO3HaBaTh OIMACHOCTh BO3JCHCTBUS Ha J>KMBBIE OPTraHWU3MBI ONPENCIEHHBIX BEIIECTB, MOHUMAs CMBICI



nokazatens [IJIK, mosicHATH Ha mpuMepax CcHOcOObl YMEHBIIEHUS M MPEJOTBPAIICHUS HUX BPEIHOTO
BO3/ICMCTBHSI HA OPraHU3M YEJIOBEKa;

JUIsE 00y4arolUXCs C OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JJOCTYITHBIX METOJIaX [MO3HAHHUS BEUIECTB U XUMUYECKUX SBJICHUII;

JUISL CTIETBIX M cIabOBUIAMIMX OOYYarOIIMXCs: YMEHHUE HCIOIb30BaTh PEIbe(HO-TOUCUHYIO CHUCTEMY
o6o3nauenuii JI. bpaiins mis 3anmucu XuMU4YecKux HOpMyII.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne

KoaunuecTBo 4yacoB

DJIeKTpOHHbIe (1M (ppoBHIE)

HanmeHoBaHue pa3aesioB 1 TeM NPOrpaMMbl Kontpoubusl | IlpakTnuec
n/n Bcero o0pa3oBare/ibHbIE Pecypchl
e pabdoTbI KHe padoThbl
Pa3znea 1. Teopernyeckue 0CHOBbI OPraHM4€eCKOM XUMHHU
[Ipenmer oprannyeckor XumMuu. Teopust CTpoeHHs
1.1 pel P . P P 3 bubnunoreka [1OK https://myschool.edu.ru/
oprannyeckux coeauHenuit A. M. bytneposa
Hroro no pa3neny 3
Paznea 2. Yriiesogoponsl
2.1 IIpenenpHble yIIIEBOLOPOABI — AJIKaHbI 2 bu6muoreka IOK https://myschool.edu.ru/
HenpenenbHbie yIieBoaopoabl: aIKEHBI, allKaIuCHBI,
2.2 ped y AOPOL a 6 1 bu6muoreka LOK https://myschool.edu.ru/
AIKUHBI
23 ApoMaTHuYeCKHE YITIEBOA0PO/IbI 2 bubnuotexa LIOK https://myschool.edu.ru/
[IpupoaHble HCTOUHUKH YITIEBOIOPOAOB U UX
2.4 PHpOA y FOPOA 3 1 bu6muoreka IOK https://myschool.edu.ru/
nepepadoTka
Uroro mo pazneny 13
Pasnen 3. Kuciopoaconep:xamue opranu4eckue coeJUHEHUS
3.1 Cnuptsl. denon bubmoreka LHOK https://myschool.edu.ru/
3.2 Anbaeruasl. Kap6onoBblie kuciotsl. CioxHbIE 3()UpPBI 7 1 bubmuotexa L{OK https://myschool.edu.ru/
3.3 VreBoasl 1 bu6muoreka LIOK https:/myschool.edu.ru/
Hroro no pazneny 13
Pasnen 4. A3orconep:kamye OpranHn4ecKne coeMHEeHN s
4.1 AMuHBL. AMHHOKHCITOTBI. benkn 3 bu6moreka I{OK https://myschool.edu.ru/
Wroro no pazneny 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Pa3znea S. BoicokoMoJieKyIsIpHbIE COeIMHEHM S

5.1 [Inactmaccel. Kayuyku. Bonokna 2 bubnmmoreka L{OK https://myschool.edu.ru/
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34



https://myschool.edu.ru/

11 KUIACC

Koan4yecTBo 4acoB

Ne DJIeKTpPOHHbIe (LU (POBHIE)
HaumeHoBaHue pa3iesioB M TeM IPOrpaMMBbl Kontpoubusl | Ilpakruuec
n/n Bcero oOpa3oBare/ibHbIE PecypcChl
e padoThbI KHe padoThbl
Paznea 1. Teopernyeckue 0CHOBbI XMMHUM
Crpoenue aromoB. [lepronnueckuii 3akoH U
1.1 IIepuonnueckas cucrema XMMUYECKUX 31eMeHTOB /1. 1. 3 bubnuoreka I{OK https://myschool.edu.ru/
Meuneneesa
1.2 Crpoenue BeniectBa. MHOrooOpasue BeLecTB bubmuoteka LIOK https://myschool.edu.ru/
1.3 XUMHYECKHE PEAKITAN 1 1 bu6moreka I{OK https:/myschool.edu.ru/
Wroro no pazneny 13 bubnuoteka LIOK https://myschool.edu.ru/
Paznen 2. Heopranuueckasi xumusi
2.1 MeTamibl 1 bubmuoreka IIOK https://myschool.edu.ru/
2.2 HemeTtamnas: 1 1 bubmuoreka IIOK https://myschool.edu.ru/
2.3 CBs13b HEOPTAHMYECKUX M OPTAHUYECKUX BEIIECTB bubmuoteka [IOK https://myschool.edu.ru/
Wtoro no pazneny 17 bubnuorexa LHOK https://myschool.edu.ru/
Pasznen 3. Xumus u :Ku3Hb
3.1 XUMMS U )KU3Hb 4 bub6moteka 1{OK https://myschool.edu.ru/
Hroro no pasgeny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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HHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N Kosmmuecrts 3
° JIEKTPOHHBIE i poBbIE
Tema ypoka 0 92COB p bp
n/n Nlata oOpa3oBare/ibHbIE PecypcChl
Bcero

1 IIpenmer opraHM4ecKol XMMUH, €€ BOSHUKHOBEHNE, Pa3BUTHE U 3HAYCHUE 1 bubnuoteka LIOK https://myschool.edu.ru/
Teopus cTpoeHus opranndeckux coenruHennii A. M. bytneposa, eé

2 1 bu6mmoreka I{OK https://myschool.edu.ru/
OCHOBHBIE IOJI0XKEHHUS
[TpencraBnenue o kiiaccu(ukaluy opraHnyeckux BemecTs. Homenkiiatypa

3 P ¢ p P 1 bubmuoreka LIOK https://myschool.edu.ru/
(cucTemaTnueckas) U TpUBHAJIbHbIE HA3BaHUS OPraHUYECKUX BEIIECTB

4 AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHUYECKUH P 1 bubnuoteka LIOK https://myschool.edu.ru/

5 MertaH 1 3TaH — IPOCTEUILNE NTPEACTABUTEIN AIKAHOB 1 bubnuoreka I{OK https://myschool.edu.ru/

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOICTBA 1 bubnuoreka IIOK https://myschool.edu.ru/

7 OTUJIEH U MPOIMUJIEH — MPOCTENIIINE MPEICTAaBUTENH AJIKEHOB 1 bubnuorexa LHOK https://myschool.edu.ru/

8 [Tpaktuueckas padora Ne 1. «IlomyueHue 3TuIeHa 1 U3y4eHUE €T0 CBOHCTB» 1 bubnuoreka I{OK https://myschool.edu.ru/
Ankanuensl. byraguen-1,3 u metunOyranuen-1,3. [Toayuenue

9 Y ’ Y ’ y 1 bu6moreka I{OK https:/myschool.edu.ru/
CUHTETHUYECKOTO KayyyKa U PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTUYECKUHN PSII.

10 L. P ’ P 1 bubmuoreka IJOK https://myschool.edu.ru/
AlleTuieH — MpOoCTEeNINM MpeIcTaBUTENh AIKUHOB

11 Brruncienus no ypaBHEHNUIO XUMHUYECKON PEakInU 1 bubnuorexa LHOK https://myschool.edu.ru/

12 ApeHbl: 6eH30:1 U ToTyoJl. TOKCHYHOCTh apEeHOB 1 bubnuoreka I{OK https://myschool.edu.ru/
['eneTnyeckas CBSA3b YINIEBOAOPOIOB, IPUHAIIEKAIINUX K PA3INYHBIM

13 y P 1P P 1 bubnuoreka ITOK https://myschool.edu.ru/
KJ1accam



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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[TpupoaHbie NCTOYHUKH YITIEBOAOPOAOB: MIPUPOIHBIN ra3 U MOMyTHHIE

14 . butmoreka [1OK https://myschool.edu.ru/
HeTsiHBIC Ta3bl, HEPTh U TPOAYKTHI € epepadoTKH
[TpupoaHbie NCTOYHUKH YITIEBOAOPOAOB: MIPUPOIHBIN ra3 U MOMyTHHIE

15 PHp Y P . PHp Y bu6moreka I{OK https://myschool.edu.ru/
HeTsiHBIC Ta3bl, HEPTh U TPOAYKTHI €€ epepadoTKH

16 KonTposnbshas paboTta 1o pasneny « YriieBoJopOAb bubnuoreka L{OK https://myschool.edu.ru/

17 IIpenenbHbIE OHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJ. BonopoaHas CBs3b bubnuoreka L{OK https://myschool.edu.ru/

18 MHOroaroMHbI€ CIIUPTHI: FTUICHIJIMKOIb U TIIULIEPUH bubmuoreka LIOK https://myschool.edu.ru/
DeHoJI: CTPOCHUE MOJIEKYJIIbI, PU3MUECKUE U XMMHYECKHE CBOMCTBA,

19 p yoet, ¢ bu6moreka I{OK https://myschool.edu.ru/
MIPUMEHEHUE

20 Anprerunsl: GopMambACTHI U alleTaIbIeTua. AIIETOH bubnmuoreka L{OK https://myschool.edu.ru/
OnHOOCHOBHBIE MpeeNbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbHUHAS U

21 p p yp bu6moreka I{OK https://myschool.edu.ru/
YKCyCHast

22 [Tpaktrueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCyCHON KHUCIOTBD» bubmuoteka LIOK https://myschool.edu.ru/
CreapuHOBas U OJICMHOBAsI KUCJIOTHI, KaK MPEACTAaBUTEIN BBICIIIUX

23 P P bubmuoreka IIOK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 Mpia KaK COJM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE bu6moreka I{OK https:/myschool.edu.ru/
Crnoxxubie 3¢upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ maponus

25 bup p p P bu6moreka I{OK https:/myschool.edu.ru/
CIIOKHBIX 3(UPOB

26 Kupsl: ruaponns, npuMeHeHue, OMoJorndecKas poiib KUpPOB bubmuoteka LIOK https://myschool.edu.ru/
VYrneBonbl: cocTas, kiaccuukanusa. Baxxneilye npeacTaBuTeNN: IIHOK03a,

27 ¢ P bubmuoreka IIOK https://myschool.edu.ru/
bpykTO3a, caxaposa

28 Kpaxman u nemronos3a Kak IpupoJHbIe OTUMEPHI bubnuoreka I{OK https://myschool.edu.ru/
KourpoapHas pabora 1o paszeny «Kuciopomconepxarine oprainyecKme

29 P P P Y P P P bubmoreka [1OK https://myschool.edu.ru/
COCTMHEHUS

30 AMUWHBI: METHJIAMUH U aHWJIHH bubmoreka [1OK https://myschool.edu.ru/
AMMHOKHUCIOTHI Kak aM(OTEepHbIE OPraHUYECKUE COCTUHEHUS, UX

31 Gorep P bubmuoreka LIOK https://myschool.edu.ru/

OHOJIOTHYECKOE 3HAYCHUE. IlenTunam
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32 benku kak mpupoaHbIe BEBICOKOMOJIEKYJISIPHBIE COCTUHEHUS 1 bubnmoreka ITOK https://myschool.edu.ru/
33 OCHOBHBIE TOHATHUSI XMMUHU BBICOKOMOJICKYJISIPHBIX COCTMHEHUM 1 bubmuoteka LIOK https://myschool.edu.ru/
O 78
34 CHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJIIPHBIX COCAMHEHUMN ! Bumorexa LIOK hitps://myschool.edu.ru/
[IimacTmaccsl, kKay4yku, BOJJOKHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34
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11 KUIACC

Koanuyectn Jlara
Ne DJIeKTpPOHHbIe NN (ppoBbIE
Tema ypoka 0 1acoB H3y4yeH
n/n o0pa3oBareJibHbIE pecypchl
Bcero ust

1 XUMUYECKHN IIEMEHT. ATOM. DJIEKTPOHHAs! KOH(PHUTypaIHsi aTOMOB 1 bubnuoreka L{OK https://myschool.edu.ru/
Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMUYECKHUX DIEMEHTOB

2 p P . . 1 bu6moreka I{OK https://myschool.edu.ru/
1. 1. MeHnneneesa, ux CBsI3b ¢ COBPEMEHHOM TEOPUEN CTPOECHHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX IEMEHTOB U UX

3 COEIMHEHMI 1O IpynnaM U nepuojam. 3Ha4YeHUe NePUOANYECKOTO 3aKOHA U 1 bu6moreka I{OK https:/myschool.edu.ru/
CUCTEMBI XUMHUYECKUX 31eMeHTOB J[.M. MeHeneeBa B pa3BUTUN HayKU
CrpoeHue BemecTBa. XUMUYECKasi CBS3b, €€ BUJIbl; MEXaHU3MBI

4 P . ’ ’ 1 bu6moreka I{OK https:/myschool.edu.ru/
o0pa3oBaHMs KOBAJEHTHOU CBsi3u. BogoponHas cBs3b
BanentHocTh. DnekTpoorpunareabHocTh. CTeneHs okucienus. Bemjectsa

5 pooTP 1 bu6moreka I{OK https://myschool.edu.ru/
MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUS
[TonsiTre o nucnepcHbIX cucTemMax. VICTUHHBIE U KOJIIOUIHBIE PaCTBOPHI.

6 p p P 1 bu6moreka I{OK https://myschool.edu.ru/
MaccoBas 7107151 BEIlIeCTBa B pacTBOPE
Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX COEANHEHNN.

7 ¢ yp p 1 bu6moreka I{OK https:/myschool.edu.ru/
I'eneTnueckas CBA3b HEOPraHMYECKUX BELIECTB, PA3JIUYHbIX KJIACCOB
Knaccugukanus XumMruueckux peakiuii B HEOpraHM4eckoi 1 OpraHndecKoi

8 XUMHH. 3aKOH COXPAHEHHS MACCHI BEILIECTB; 3aKOH COXPAHEHUS U 1 bubnuoreka I{OK https://myschool.edu.ru/
IIPEBPALLEHNS SHEPTUN IIPH XMMUUYECKUX PEAKIUAX

9 CxopocTts peakiun. O6paTumble peakui. XUMUYECKOEe PaBHOBECHE 1 bubnuorexa LHOK https://myschool.edu.ru/
[Tpaktrueckas padora Ne 1. « BimusiHue pa3nudnbix pakTopoB HA CKOPOCTH

10 . 1 bubmoteka [1OK https://myschool.edu.ru/
XUMHYECKOHN peakinm»
OnexTponutuyeckas aucconuanys. [lonsaTre o BOOOpogHOM MoKa3aresne

11 (pH) pactBopa. Peakuuu nonHoro oomeHa. [ uaponan3 opraHuuecKkux u 1 bubnuoreka I{OK https://myschool.edu.ru/
HEOpPraHMYECKHUX BEUIECTB
OKuCINTENBHO-BOCCTAaHOBUTENbHBIE peakiuu. [loHsaTHe 00 31eKTpou3e

12 P P 1 bubmuoreka L1OK https://myschool.edu.ru/

paciiaBoB U paCTBOPOB coleit
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13 KonTponsHnas pabota mo pasneny «TeopeTrndeckre 0OCHOBBI XUMUM) bubnmoreka ITOK https://myschool.edu.ru/
Merasl, ux 1nojoxeHue B Ilepuogudeckoil cucTeMe XUMHUECKUX

14 anementoB JI. . MenseneeBa 1 0COOCHHOCTH CTpoeHHsI aToMoB. OO1ime bubnuoreka L{OK https://myschool.edu.ru/
(dbu3nyeckue CBOMCTBA METAIOB

15 CrnnaBel METaLIOB. DJIEKTPOXUMUYECKUH Pl HANIPSKEHUH METaJNIOB bubnuoreka L{OK https://myschool.edu.ru/
XUMHUYECKHUE CBOMCTBA BAXKHEUIIINX METAJUIOB (HATPUH, KAJINH, KaJIbIIUHA

16 N . N (narpui, ’ ’ bubnunoreka I{TOK https://myschool.edu.ru/
MarHuii, aTlOMUHHI) U UX COCTUHEHHH

17 XUMUYECKHE CBOMCTBA XpOMa, MEJIU U UX COCTUHEHUHN bubmuoreka LIOK https://myschool.edu.ru/

18 XUMUYECKHUE CBOMCTBA IIUHKA, JKeJIe3a U UX COCIMHCHUMN bu6mmoreka I{OK https://myschool.edu.ru/
[IpakTrueckast pabota Ne 2. "Penienue skciepuMeHTaNIbHBIX 3a/1a4 [0 TeMe

19 " bu6mmoreka I{OK https://myschool.edu.ru/
«MeTtamnbby
Hewmerannsl, ux nonoxenue B [lepuonnueckoi cucteMe XMMHUYECKUX

20 ’ p bu6moreka I{OK https:/myschool.edu.ru/
anemenToB /1. 1. MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
du3nyecKkue CBOWCTBa HEMETAIIOB. AJIOTPOIHS HEMETAJUIOB (Ha IIpUMepe

21 P ( PHMEp bu6moreka I{OK https://myschool.edu.ru/
KHCIIopofa, cepsl, hochopa u yruepona)

22 XHUMUYECKHE CBOMCTBA raJIOT€HOB, CEPhl U UX COCAUHEHHI bu6moteka 1{OK https://myschool.edu.ru/

23 XuMHUeCKHe CBOMCTBA a30Ta, pocodpa U UX COeTUHEHUN bubnuoreka I{OK https://myschool.edu.ru/

24 XHMMHUUYECKHE CBOMCTBA YIIIEPOJa, KPEMHHUS U UX COCIUHEHUN bubnuoreka I{OK https://myschool.edu.ru/

25 [IprMeHeHNe Ba)XHENIINX HEMETAUIOB U UX COCINHEHUN bubnuorexa LHOK https://myschool.edu.ru/
O06o01ieHne 1 cucTemMaTu3alus 3HaHui 1o reme «Hemeramisn».

26 Bpluncnenus no ypaBHEHUAM XUMHUYECKUX PEAKIUN U TEPMOXUMHUUECKUE bubnuoreka I{OK https://myschool.edu.ru/
pacuéTsl
[Tpaktuueckas padora Ne 3. «Perienue skcepuMeHTaIbHBIX 33]1a4 110 TeEMe

27 " P " P P bubmuoreka L1OK https://myschool.edu.ru/

Hemeranmsr"»

28 KontponbsHas pabora no remam «Metamns» 1 «HemeTanmsi» bubnuotexa LHOK https://myschool.edu.ru/
Heoprannueckue u oprannueckue KUciaoTsl. Heopranuueckue u

29 P p P buo6mmoteka 1{OK https://myschool.edu.ru/
OpraHMYEeCKHE OCHOBAHUS

30 AmMdoTepHbIe HEOPTaHUYECKUE U OPTaHUYECKUE COCAMHECHHUS. bubmoteka [IOK https://myschool.edu.ru/
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I'eneTnueckas cBA3b HCOPTraHNYCCKHX N OPraHUYCCKUX BECIICCTB

Ponbs xumuu B 06ecriedeHUN YKOJIOTHUECKOM, SHEPTeTHIECKOM 1 MUIIEBOM

31 1 bu6moreka I{OK https:/myschool.edu.ru/
0€30MaCHOCTH, PA3BUTUN MEIUIIMHBI
1 IIpencraBnenus o6v OOIIMX HAYYHBIX MPUHIIMIIAX TPOMBIIIIICHHOTO { Bumorexa LIOK hitps://myschool.edu.ru/
II0JIy4€HUs] BaKHEUILINX BEILIECTB
33 UYenoBek B MUpE BEIIECTB U MaTepHaioB | bubmuoreka L1OK https://myschool.edu.ru/
34 XuUMHS U 310pOBbE YEIIOBEKA 1 bubnuoreka L{OK https://myschool.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJ151 YHEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OGIIecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
Ax1monepHoe o0uiectBo «M3narensctBo «IIpocerienue

» Xumus, 11 kinacc/ T'abpuensu O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPODAY; AxkimmonepHoe odmectBo «M3narenbctBo «IIpocBerienre»

BBGI[I/ITC BapHUaAHT

METOIUYECKHUE MATEPUAJIBI JISA YYUTEJIS

Beeaure 1. O.C.I'abpuensn, [.I.JIsicoBa «Xumus Metogudeckoe nocodbue — 6a30BbIi YPOBEHbY -
M.: lpoda 2022 rox.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XuMus B TECTaxX, 3aj1adax, yrpaxHeHusx. 11 kmacc»
— M.: Ipoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTposbHbIe U
MpOBEPOUHbIE Pa0OTHI K yueOHUKY». — M.: JIpoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIpicoBa, A.I'Benenckas «Xumus 11 kinacc: HacronpHas kHUTA 118
yuutess». Yacte 1 — M.: Jlpoda, 2019 ron.

5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I.BBenenckas «Xumus 11 xnacc: HactonpHast kKHUATA 115
yuutess». Yacts 2 — M.: Jlpoda, 2022 rox.

6. O.C.I'abpuensu, I1.B.Pemetos, U.I.OctpoymoBa «3agauu o XuMUU U CIOCOOBI UX PEIICHUS
- M.: «lpodar, 2021rox.

7. B.I. lenncoBa «Xumus 11 kinacc noypounsie miansl no yueonuky O.C.I'abpuensna,
I"T".JIbicoBoii» - Bonrorpag» Yuutens 2018rog.

8. M.A.Ps60Ba, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey, - M.: Dx3amen, 2019t

9.9. O.C.I'abpuensz, U.I.ocTpoyMOB « XUMHUYECKHI SKCTIEPUMEHT B 11koJie 11 kmacey; - M.

Hpoda. — 2019 ron.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beenute Bemutenanusiehttp://www.chemnet.ru ['azera « Xumusi» u cailt nis yuurens « 5 uny
Ha YPOK XHUMHUW

http://him.1september.ru Enunas xomekmus [{OP: [IpenqmeTHas komaeknus « XuMusDy
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HAayUHBIE SKCTIEPUMEHTHI:

xumust. Komnekmus Poccutickoro 061eo0pa3oBaTebHOTO IopTaia



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbGepoBoii

http://www alhimik.ru Bcepoccuiickas onumnuana MKOJIbHUKOB 110 XUMUU
http://chem.rusolymp.ru Opraaudeckas XuMUs: YJICKTPOHHBIA YICOHHUK T CPETHEH ITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: JEKTPOHHBINA yUeOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTEXK: XUMUS

http://www.chemistry.ru Jluctaniimonsast OIuMITHaa 10 XUMUU: TEICKOMMYHUKAITMOHHBIH

00pa3oBaTeNbHbIN TPOEKT






