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IHosicHuTEIBLHAA 3aNIUCKA

IIpumepnas padoyas nporpamma o xumum s 10-11 kaaccos ¢
HCNOJb30BaHUEM o0opynoBaHus neHTpa «Touka pocra»

Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcs peainsanus 00pa3oBaTeIbHBIX
MpOrpaMM €CTECTBEHHOHAYYHOU U TEXHOJIIOTHYECKON HANPaBICHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMHU 3aKOHO/IATENbCTBA B chepe
o0pa3oBaHus U ¢ YIETOM pekoMeHaanmii denepanbHoro oneparopa yueOHOro
npeaMera «XuMUs».

OObpazoBaTenbpHas MPOrpaMMa Mo3BOJISIET HHTETPUPOBATH pPeaTH3yeMbIe
MIOJIXO/IbI, CTPYKTYPY U COJIEpKaHue TpU OpraHu3anuu ooyderust xumun B 10—11
KJIaccax, BRICTPOSHHOM Ha 0a3e JIF000T0 U3 TOCTYITHBIX y4eOHO-METOINIECKIX
koMrIuiekcoB (YMK).

Hcnonb3oBanue odopynoanus «Touka poctay npu peanuzanuu ganHon OI1
MO3BOJISIET CO3/1aTh YCIIOBHUS:

TUTSL paCUIUPEHHs] COJIEPIKAHUS IIKOJIbHOTO XUMHYECKOTO 00pa3oBaHus;

JUTSI TIOBBIIIEHUS TIO3HABATEILHOM aKTUBHOCTH O0YYaIOIIUXCSl B €CTECTBEHHO-
Hay4HOU 00acTy;

JUTSL pa3BUTHS JIMYHOCTH peOEHKA B mpoliecce 0Oyd4eHUs] XUMUU, €ro
crocoOHoCTe|, POPMUPOBAHUS U YIOBJICTBOPEHUS COITUATBHO 3HAUUMBIX
WHTEPECOB U MOTPEOHOCTEH;

JUTsl pabOoThI C OJTAPEHHBIMU IKOJIbHUKAMU, OPTaHU3AIMH UX PA3BUTHA B
Pa3TUYHBIX 00JacTsIX 00pa30BaTEIbHON, TBOPUECKON JAEATEIHHOCTH.

PaGouas nmporpamma 1mo XuMuu Ha YpPOBEHb CpeHETO 0011ero o0pa3oBaHus s
obOydarommxcs 10-11-x kmaccoB MOV «Ily3aunHckasi cpenHss
oOmreoOpa3zoBarebHas MIKOJIa» pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU:

o ®DenepanbHoro 3akona oT 29.12.2012 No 273-03 «O6 oOpa3oBaHuU B
Poccuiickoit @enepannmny;

o npukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepxkaeHuu GeaeparTbHOTO
roCyJapCTBEHHOT0 00Pa30BaTEILHOTO CTAHIapTa CPEIHETO OOIIEro
oOpa3oBaHus» (C M3MEHEHUSMH, BHECEHHBIMH IPUKa30M MUHIPOCBENIEHUSI OT
12.08.2022 Ne 732);

o npukaza Munnpocsemienus ot 18.05.2023 Ne 371 «O0 yTBepKIECHUU
benepanbHOI 00pa30BaTEIBLHON MPOTrPAMMBI CPEIHEr0 00IIIETO 00pa30BaHUIY;

o npukaza Munnpocsemnienus ot 22.03.2021 Ne 115 «O06 yrBepxknenuu [lopsnka
OpraHU3alyy U OCYIIECTBIECHUS 00pa30BaATEIbHON JIESITEIbHOCTH IO OCHOBHBIM
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0011e00pazoBaTeIbHBIM MPOTPaMMaM — 00pa30BaTEIbLHBIM MPOTpaMMaM
HaYaJIbHOT'O 00I1IEr0, OCHOBHOT'O OOIIET0 M CPEIHEro 00IIero 00pa3oBaHus»;
KoHnenmus npenoiaBadus y9eOHOT0 mpeaMera «XuMHUsy;
KoHnenmnus SK0JIOrH4ecKoro 00pa3oBaHus B CHCTEME O0IIIero 00pa3oBaHus ;
CII 2.4.3648-20 «CaHUTapHO-3IUAEMHUOJIOTHYECKHE TPEOOBAHUS K
OpraHU3alysIM BOCIIUTAHUS W O0YUYEHUS, OT/IBIXA U 03/IOPOBJICHUS JICTCH U
MOJIOACIKHY, YTBEPKACHHBIX ITOCTAHOBICHUEM TJIaBHOTO CAHUTAPHOTO Bpaya OT
28.09.2020 Ne 28;
CanlluH 1.2.3685-21 «I'urueHn4ecKkue HOPMATUBBI U TPEOOBAHUSA K
oOecrieueHuto 6e30nacHOCT U (MiIM) 0€3BPEeTHOCTH AJIs YesloBeka (akTopoB
Cpellbl OOUTaHUs», YTBEPKICHHBIX [IOCTAHOBJICHHUEM TJIABHOT'O CAHUTAPHOTO
Bpada oT 28.01.2021 Ne 2;
y4eOHOTr0 TUIaHa CPEeHEro 00111ero o0pa3oBaHusl, YTBEPKIACHHOTO
npukazoM MOY «Ily3aunHcKas cpeganss o0meodpazoBarenbHas mkoiay «00
YTBEPKJICHUN OCHOBHOW 00pa30BaTeIbHON MPOrPaMMBbI CPEIHETO 00IIETro
o0pa3oBaHUs;
deaepanbHOit pabodeli MPorpaMMBI 10 y4eOHOMY TIpeIMeTy «XHUMUs» 0a30BOT0O
YPOBHS.
Pabouas nmporpamma opueHTHpPOBaHA Ha IICJICBBIC TPHOPUTETHI,
chopMmyMpoBaHHbIE B (he/iepaibHON pabodei mporpaMMe BOCITUTAHUS U B
paboueii mporpamme Bocriutanusst MOY «Ily3aunHckasi cpeansis
o01eo06pa3oBaTesibHasH IIIKOJIA.

OcHOBY MOAXOA0B K pa3zpabOTKe MPOrpaMMBbl IO XUMHUH, K OTPEEICHHUIO 00Iei
CTpaTeruu oOy4eHUsl, BOCIIUTAHUS U PA3BUTHS O0yUYaIOIIMUXCS CPEACTBAMU
yaeOHoro npeameta «Xumust» 11 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTABUIIN
koHuentyainbHble mojoxeHuss @I'OC COO o B3auM0O00yCIOBICHHOCTH IIEIICH,
coJiep KaHusl, pe3yIbTaTOB O0yUeHHUs U TPEOOBAHHM K YPOBHIO MOATOTOBKU
BBIMTYCKHUKOB.

XuMmudeckoe o0pa3oBaHue, MOTydyaeMoe BBITYCKHUKaMHU 00111e00pa3oBaTeIbHOM
OpraHu3allvy, SBISETCS HEOThEMIIEMON YacThI0 UX 00pa30BaHHOCTU. OHO CITYKUT
3aBEPIIAONIM ITATIOM peajn3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KITFOUEBBIX IIEHHOCTEH, MIPUCYIIUX IIETOCTHOM CUCTEME XUMUYECKOTO
o0Opa3oBaHus. DTH IEHHOCTH KAaCalOTCs TO3HAHUS 3aKOHOB MTPUPO/IBI,
dbopMupoBaHUS MUPOBO33PEHUS U OOIIIEH KyIbTYPhI YEJIOBEKA, a TAKKE
HKOJIOTUYECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M IPUPOTHOM
cpene. Peanuzyetcs xummuueckoe 00pa3oBaHue 00yUJarOMUXCsl HA YPOBHE
CpeaHero o0I1Iero 00pa3zoBaHus CpeICTBAMU yUeOHOTO MpeaMeTa « XUMus,
coJiep KaHue M MOCTPOCHNUE KOTOPOTO OMPEIENICHbI B IPOrPaMMe 110 XUMHH C
yaéToM crieruUKN HAyKu XUMHH, €€ 3HAUCHUS B TIO3HAHUY MPUPOJIHI U B
MaTepHAIbHON KU3HU 00IIEeCTBA, a TAKXKE C yUETOM OOIIUX 1eJIe ¥ MPUHIIUIIOB,
XapaKkTePHU3YIOIHUX COBPEMEHHOE COCTOSIHIE CUCTEMBI CPETHEr0 00IIEro
oOpazoBanus B Poccuiickoit @exneparuu.
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XHUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAeT 0COOYIO pOJib B
COBPEMEHHON LMBUIIM3ALINY, B CO3IAHUHA HOBOU 0a3bl MaTEpUaIbHOU KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJaJ B (pOPMUPOBAHUE PALMOHATBHOIO HAYYHOT O MBIILIJICHUS,
B CO3/1aHHE LIEJOCTHOIO IIPEJCTaBICHMSI 00 OKPYIKAIOLIEM MHUPE KaK O €IMHCTBE
MPUPOABI U YEJIOBEKA, KOTOpOoe (POPMUPYETCS B XUMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYIKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTAMHU IPUMEHEHUSI.

TecHO B3aMMOAEUCTBYS C IPYTHUMH €CTECTBEHHBIMU HAyKaMH, XMMHSI CTana
HEOThEMJIEMOH YaCThI0 MUPOBOM KYJIbTYpPbl, HEOOXOJUMBIM YCIOBHUEM YCIIEIIHOTO
TpyJa ¥ KM3HU Kaxa0ro uieHa oduiectBa. CoBpeMeHHasi XMMUS KaK HayKa
CO3MJaTebHast, KaK HayKa BBICOKMX TEXHOJIOTHI HAMpaBIIEeHAa HA PEIICHUE
rJ100aJIbHBIX MPOOJIEM YCTOMUYMBOTO Pa3BUTHSI YETIOBEUYECTBA — ChIPHEBOA,
HHEPreTUYEeCKOM, MUILEBOM, FIKOJIOTMUYECKO 0€30MacHOCTH U OXPAHBI 310POBbSI.

B cootBeTcTBUU C OOUTUMU LEISIMU U IPUHIIMIIAMH CPEHETO 001IEro
oOpa3oBanus coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN ypOBEHb
U3Y4EHHsI) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY
o0y4aromuxcs, He0OX0AUMYIO UM JIJisi BHIPAOOTKH MUPOBO33PEHUYECKUX
OPUEHTHPOB, YCIIECIIHOTO BKJIIOUEHUS B )KU3Hb COLMYMA, TPOIOJKEHUS
00pa30oBaHus B Pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMUEH.

CocTaBisionMu MpeaMeTa « XUMUS SBIISIIOTCS 0a30BbIE KYPChI —
«Opranuueckast xumusi» 1 «O0111as 1 HEOpraHUYecKasi XMMHUS», OCHOBHBIM
KOMITIOHEHTOM COJZIEp>KaHUsl KOTOPBIX, SBJISIOTCS OCHOBBI 0230BOM HAYKHU: CUCTEMA
3HAHMM 110 HEOPTaHUYECKON XUMUHU (C BKIIFOUEHUEM 3HAHUN U3 O0IIe XUMUN) U
opranndeckor xumuu. @opmupoBaHUE JaHHONW CUCTEMbI 3HAHUH MPU U3YYECHUU
npenMera 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHUST BCET0 MHOT000pa3us
BEIIIECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPHH XUMHH.

CrtpykTypa conepxanusi KypcoB — «Opranuueckasi xumus» u «O0mas u
HeopraHuveckasi XuMus» cqpopMUpOBaHa B IPOrpaMMe O XMMHUHU Ha OCHOBE
CUCTEMHOT0 TOX0/1a K U3YYEHHUI0 YIeOHOTO MaTepraia u 00yciaoBieHa
HUCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUH Ha OMPECIEHHBIX
TEOPETHYECKUX YpOBHsX. Tak, B Kypce OpraHM4ecKkoil XuMUU BEIIECTBA
paccMaTpUBarOTCs Ha YPOBHE KIACCUYECKOM TEOPUU CTPOCHUS OPTaHUYECKUX
COEIMHEHUH, a TAK)KEe HAa YPOBHE CTEPEOXUMUUYECKUX U DJIEKTPOHHBIX
MpEeACTaBIECHUN O CTpOoeHUU BellecTB. CBeieHus1 00 U3y4aeMbIX B Kypce
BEILIECTBAaX JIAIOTCS B Pa3BUTUM — OT YIII€BOJIOPOJIOB JI0 CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIMHEHUN. B Kypce OpraHn4ecKoil XMMHH MOJIYYalOT Pa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO 00IIIETO 00pa30oBaHus IEPBOHAYATILHBIC
MPEACTABICHUS O XUMUYECKOU CBSA3M, KIIACCU(PUKAITMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTHU CBOMCTB BEILIECTB OT UX CTPOCHHUSI, O XUMUUYECKOU PEaKIUU.

[Tox HOBBIM yTri0oM 3peHus B mpeaMeTe «XUMHUs 0a30BOT0 YPOBHS
paccMaTpUBaETCsl U3yUYECHHBIM HA YPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHUs
TEOPETUYECKUIM MaTepran U (PaKTOJIOTMUYECKUE CBEACHHUS O BEIleCTBaX U



XUMHYECKOM peakunu. Tak, B YaCTHOCTH, B Kypce «O0111ast 1 Heopranuyeckas
XUMHUS» 00y4YaroIUMCs PEJOCTABIAETCS BO3MOKHOCTh OCO3HATh 3HAYEHUE
NEPUOANUYECKOT0 3aKOHA C OOIETEOPETUUECKUX U METONO0IOTMUECKUX ITO3HULINH,
ri1y0ske MOHSATh UCTOPUYECKOE U3MEHEHHE (PYHKIIUI 3TOr0 3aKOHA — OT
00001aroIIel 10 00BACHAIOMIEH U TPOTHO3UPYIOIIEH.

Ennnas cucreMa 3HaHUM O BAXKHEUIIMX BELIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBAX U MPUMEHEHUH, & TAKKE O XUMUYECKUX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MPOTEKaHuA fomnonHseTca B Kypcax 10 u 11 kiraccos
3JIEMEHTAaMH COJICPKAHUS, UMEIOIUMU KYJIbTYPOJIOTHUECKHUI U IPUKIATHON
XapakTep. OTU 3HAHUS CIIOCOOCTBYIOT TOHUMAHHIO B3aUMOCBSI3U XUMHUH C
JIpPYTUMU HayKaMH, pACKPBIBAIOT €€ POJib B TO3HABATEIILHOM U MPAKTUYECKON
JeSATeIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K TTPOIIECCY
TBOPYECTBA B 00JIACTH TEOPUH U MPAKTUUECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHLCS B OOIIECTBEHHO M JINYHOCTHO 3HAUYUMBIX
npoOJieMax, CBI3aHHBIX C XUMHUEH, KPUTUUECKHU OCMBICITMBATH HH(POPMAITUIO U
NPUMEHSITH €€ ISl TIONOJIHEHUS 3HAHUM, PEIICHUSI UHTEJUIEKTYaJIbHBIX U
AKCTIEPUMEHTAIBHBIX MCCIIE0BATEILCKUX 3aa4.B 11e710M coepkanne yaeOHOTO
npeaMeTa «XUMHsS» JAaHHOTO YPOBHS U3YYEHUS] OPUEHTUPOBAHO HA
dbopmupoBaHue y 00yJaronuxcs MUPOBO33PEHUECKOM OCHOBBI JIJIs1 TOHUMAaHHUS
dunocodckux uaeH, TaKuX Kak: MaTepualbHOE €IMHCTBO HEOPTraHUIECKOTO U
OpraHNYecKoro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U
CTPOEHUEM, ITIO3HABAEMOCTb IPUPOAHBIX SBJICHUN IIyTEM IKCIIEPUMEHTA U
pELIeHHs TPOTUBOPEUNI MEXKAY HOBBIMHU (haKTaMH U TEOPETUUECKUMHU
IPEINOChUTKAMH, OCO3HAHUE POJIU XUMHH B PEIIEHUU HKOJIOTHUYECKUX MpodIieM, a
TaKKe Mpo0seM cOepereHUsI YHEPTETUIECKUX PECYPCOB, ChIPhsI, CO3/IaHUS HOBBIX
TE€XHOJIOTUM U MaTEpHUAaJIOB.

B murane pemeHus 3aa4 BOCIIUTAHUS, Pa3BUTHS M COITMAIN3AINN 00 yIarOIIuXCsI
NPUHSATHIC TPOTPAMMOH 110 XUMHH MTOIXO/IBI K OMPEICTICHUIO COACPKAHUS U
TIOCTPOSHUS TIPEIMETA MPETYCMATPUBAIOT POPMHUPOBAHUE YHUBEPCATBHBIX
y4eOHBIX JEHCTBUN, UMEIOIINX 0a30BO€ 3HAUCHHE JIJISl PA3JIMYHBIX BHIOB
JESITENBHOCTHU: PEIIeHUs MpooIIeM, MONCKa, aHaIu3a U 00paboTku nH(opMaIuy,
HEOOXOIUMBIX JIJISl TPUOOPETEHHSI OIbITa TPAKTUIECKON M HUCCIIEIOBATEIHCKOM
JeSTEHbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MIO3HAHUN XUMUHU.

B npakTuke npenoiapaHys XUMHAH KaK Ha YPOBHE OCHOBHOT'O OOIIETro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHETO 001Iero o0pa3oBaHus, MPU ONPEACICHUN
COJZIEPKATEIBHON XapaKTEPUCTUKH 1EJIEN N3yUYEHHUS MIPEeIMETa HapaBJICHUEM
MIEPBOCTEIICHHOM 3HAYUMOCTH TPATUIIMOHHO MTPU3HAETCS (POPMHUPOBAHKE OCHOB
XUMHUYECKOW HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3ZHAHMUS, TPAKTHIECKOM
NeSTEIBHOCTH YEJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. C
METOAUYECKON TOUKH 3pEHUS TAaKOHU MOIX0/1 K ONMPEACICHUIO LEICH N3ydeHUs!
MpeaMeTa SIBJISICTCS. BIIOJIHE ONpaBIaHHbBIM.

CornacHo 1aHHOM TOYKE 3PEHUS IVIABHBIMU LEISIMHU U3YYCHUS MTpeaMeTa « X UMHUSI»
Ha 6azoBoM ypoBHe (10 —11 knaccer) sIBASIOTCS:



e (dopMupOBaHUE CUCTEMbl XUMUUECKUX 3HAHUHN KaK BaKHEHIIIEH COCTaBISIONICH
€CTECTBEHHOHAaYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOU JIEKAT KIIFOUEBbIC
MOHATHUS, PYyHIAMEHTAIbHbIC 3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKA HAYKHU,
YCBOEHHUE U MOHUMAaHUE CYIIHOCTH JOCTYIHBIX 0000IIECHUMN
MHPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMIIEHUE C UCTOPUEH UX PA3BUTHUA U
CTaHOBJICHUS;

o (opMHUpOBaHUE U PA3BUTHE MPEACTABICHUIN O HAYYHBIX METOJIaX MTO3HAHUS
BEIECTB U XUMHUUECKUX PEAKIMi, HEOOXOAUMBIX JJIsl TPUOOPETeHUS] yMEHU M
OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUUYECKHUX SIBJICHUM, UMEIOIIUX MECTO B
MIPUPO/JIE, B MPAKTUYECKON U TTIOBCEJHEBHOMN KU3HU;

e Ppa3BUTHE YMEHHU U CIIOCOOOB JICSITEIILHOCTH, CBA3aHHBIX C HAOJIIOJICHUEM U
00BsCHEHHEM XUMHUYECKOT0 HKCIIEPUMEHTA, COOJI0/IEHNEM MpaBuil 0€30MacHOro
oOpallieHusl ¢ BEIeCTBaAMHU.

Hapsny ¢ atum, coaepxarenbHas XapaKTEpUCTUKA LETIEH U 3a7a4 U3YYEHUS
IpeIMeTa B MPOrpaMMe 1o XMMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU MIPUOPUTETAMHU B CUCTEME CpeaHero ooiero oopazosanus. CeromaHs B
IPENoIaBaHUU XUMUH B OOJIBIIICH CTETICHU OTAAETCS MPEATIOUTCHHE
PAKTUYECKON KOMITIOHEHTE COJIepKaHusl 00yUeHHs, ODUCHTHUPOBAHHOM Ha
MOJICOTOBKY BBITTYCKHUKA 00111€00pa30BaTeIbHON OpraHn3aliiy, BiIaICioiero He
HAaOOpOM 3HAHUM, a PYHKIITMOHATBLHON I'PAMOTHOCTHIO, TO €CTh CITIOCOOAMU U
YMEHMSIMH aKTUBHOTO ITOJIyYECHUS] 3HAHUM U IPUMEHEHUS UX B PEAIbHOMN KU3HU
JUISL pELLICHUS NIPAKTUYECKUX 3a/a4.

B cBs3u ¢ aTum IIpHU U3YUCHUU IIPCAMECTA «XUMUS» JOMHUHUPYIOIICC 3HAUCHUC
HpI/IO6p€TaIOT TaKuC ICJIM U 3aJa4H, KaK:

o ajanTanus oOydJarmuXxcs K YCIOBUSIM JUHAMUYHO Pa3BHBAIOIIECTOCS MHPA,
(GopMUpOBaHUE HHTEIUICKTYATBHO Pa3BUTOM JTMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUECTBY, CAMOCTOSTCIILHOMY ITPHHSITHIO
I'PaMOTHBIX PEIICHUH B KOHKPETHBIX )KH3HEHHBIX CUTYAIIHX, CBI3aHHBIX C
BEIIECTBAMHU U X IPUMCHEHUEM;

e (opmupoBaHHE y 00YJAIOIIMXCS KIFOYCBBIX HABBIKOB (KITFOYEBBIX
KOMIICTCHIINH ), IMEIOIUX YHUBEPCATHLHOE 3HAUCHHUE JIJIS Pa3INIHBIX BHIIOB
JeSTEBHOCTHU: PEIICHUs MPoOIIeM, TTONCKa, aHAIH3a U 00paboTku nH(OpMaIny,
HEOOXOMMBIX JUIsl IPUOOPETECHUS OTBITa ICITSIPHOCTH, KOTOPast 3aHUMAaeT
BRXHOE MECTO B TIO3HAHWH XUMHH, & TAKXKE JIJISI OIICHKH C TTO3UITHIA
IKOJIOTHIECKON 0€30IaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUICCKUX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKa U TPUPOTHYIO CPEY;

e Pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYCCKHIX
CIIOCOOHOCTEH 00YUAIOMUXCS: CIOCOOHOCTH CaMOCTOSITEIHHO MPUOOpETaTh
HOBBIC 3HAHUS 110 XHMHHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSIMU,
UCTIOJIh30BaTh COBPEMECHHbBIE MH(POPMAITHOHHBIC TEXHOJIOTHH JIJIS TIONCKA U
aHaJM3a yaeOHOW U HaAYYHO-TIOMYJISIPHOM HH(DOPMAIIMA XUMHYECKOTO
COJICPIKAHUS;

e (opMHpOBaHHE U PA3BUTHE Y O0YUAIONIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIICHHS, HA0JTF0IATSIIBHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbHIE



0COOEHHO HEOOXOAMMBI, B YACTHOCTH, NP TUIAHUPOBAHUU U IPOBEICHUU
XUMHUYECKOTO DKCTICPUMEHTA;

e BOCIHTaHUE y 00y4YaIOIUXCS YOSKIAEHHOCTH B TyMaHUCTHYECKOM
HANPaBIECHHOCTH XUMHUH, €€ BAXKHOUM POJU B PELICHUH TI00ATBHBIX IPOOIeM
paIMOHAIBHOTO TIPUPOIOTIONH30BAHMSI, TOTIOTHEHHS SHEPTETUIECKIX PECYPCOB
Y COXpaHEeHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepeXKHOTO OTHOIIICHUS K MIPUPOJIE U CBOEMY 37I0POBBIO, a TAK)KE IPUOOPETCHHS
OTIBITA UCIIOJIb30BAHMUS MOYYEHHBIX 3HAHUH JJIs1 IPUHATHS TPAMOTHBIX
pEIIeHUH B CUTYaIlUsIX, CBI3aHHBIX C XUMUYECKUMU SIBJICHUSMH.

B yueOHoM 1utane cpeanero o0riero o0pa3oBaHus MpeaMeT « XUMHUs» 6a30BOro
YPOBHSI BXOAHT B COCTaB MPEAMETHOH o0nactu «EcTecTBEeHHOHAyUHBIE
IPEIMETBI».

OO0111ee ynciI0 YacoB, OTBEAEHHBIX IS M3yUCHUsS XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oo1iero oopasoBanusi, coctapisieT 68 yacos: B 10-m kiacce — 34 vaca
(1 gac B Heneno), B 11-Mm knacce — 34 vaca (1 yac B HEZCIIO).

Jlnst peanu3anuy mporpaMMbl UCTIOJIB3YIOTCS] YUeOHUKH, JTOMYIIIEHHBIE K
UCITOJIb30BAHUIO MPU PEATU3AINN UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTAIINIO
00pa3zoBaTeIbHBIX MPOTPaMM HAYaJILHOTO 00IIIET0, OCHOBHOTO OOIIET0, CPETHETO
o01ero oOpa3oBaHusl OPraHU3AMIMHU, OCYIIECTBISIOMMMEU 00pa30BaTEIbHYIO
eATSIIFHOCTD, MpUKa3oM MuHInpocBemeHus ot 21.09.2022 Ne 858:

o Xwumus, 10 kimacc/ I'abpuensa O.C., Octpoymon N.I"., Cnagkos C.A.,
AknnonepHoe obmectBo «M3narenbcTBo «IIpocBemieHney;

o Xwumus, 11 ximacc/ I'abpuensa O.C., Octpoymos N.I"., Cnagkos C.A.,
AxkrmonepHoe obmectBo «M3matenbeTBo «lIpocBemeHuey;

o« <.>

DJIeKTpOHHBIE 00pa30BaTEIbHBIC PECYPCHI, TOMYIICHHBIC K UCITOIB30BAHUIO MTPU

peanu3ay UMEIOIINX FOCyIapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTeIbHBIX

IIporpaMM HadajibHOT'O OOIIET0, OCHOBHOTO OOIIET0, CPEIHETO OOIIETO

obOpazoBanus npukazoM MunnpocserieHus ot 02.08.2022 Ne 653:

DNeKTpOHHBIN 00pa3oBaTenbHbBIN pecypce «Jlomamaue 3ananus. CpegHee odmee
obpazoBanue. Xumus«, 10—11 knacc, AO UzpgarenbcTBo «IIpocBemieHme;
Tpenaxep «O6mako 3nanuity. Xumus. 10 k1ace, OO0 «PuzukonJladcy;
Tpenaxep «O6mako 3HaHUM». Xumus. 11 kmacc, OO0 «DuzukonJlad»;

<...>

IlnanupyemMble pe3yJbTaThl 0CBOEHHSI Y4e€OHOI0 MpeaMeTa

JIMYHOCTHBIE Pe3yJabTAThI

®I'OC COOQO ycranaBiauBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS
00yJaromuMHCs TTPOTPaMM CPETHET0 001Iero oopa3oBaHus (JIMIHOCTHBIM,
MeTanpeIMEeTHbIM U MpeIMeTHbIM). HayuHO-MeToagu4eckoil OCHOBOM ISt
pa3pabOTKU MUIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOrPpaMM CPEIHEro 00IIeTro
00pa3oBaHUs SIBISCTCS CUCTEMHO-IESITEIbHOCTHBIN TTOIXO/I.


https://1zavuch.ru/#/document/99/352000942/undefined/
https://1zavuch.ru/#/document/99/351615206/

B cooTBeTCTBUY C CUCTEMHO-IEATEILHOCTHBIM ITOJX0J0M B CTPYKTYpE
JUYHOCTHBIX PE3YJIHTATOB OCBOCHUS MPEAMETa « XUMUS» HA YPOBHE CPEITHETO
o0111ero 0oO0pa3oBaHusl BbIJEIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHHE 00YUYaIOIIUMHUCS POCCUICKOMN IpaXKaaHCKON UACHTUYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEACIICHHUIO;
HaJIMYMEe MOTHBALMU K 00YUYEHUIO;
L[eJICHANPABIEHHOE Pa3BUTHUE BHYTPEHHUX YOEKIEHUHN JIMUHOCTH Ha OCHOBE
KJIIOYEBBIX LIEHHOCTEN U UCTOPUYECKUX Tpaauluii 0a30BOI HAYKH XUMUU;
TOTOBHOCTh M CLIOCOOHOCTh 00YYaroUUMXCsl pyKOBOACTBOBAThHCS B CBOEH
NEATEIbHOCTU IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, MPUCYIIIUMU LETOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHNUs;
HaJIM4YMe MPaBOCO3ZHAHUS IKOJIOTMYECKON KYJIBTYPhl U CTIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIC IIJIAHBI.
JIMYHOCTHBIE PE3yJbTaThl OCBOEHUSA NMPEIMETA «XUMUSD» JOCTUTAKOTCS B €IUHCTBE
y4eOHOM 1 BOCIIUTATEIHHOMN I€ITETbHOCTH B COOTBETCTBUH C TYMAaHUCTHUYECKUMU,
COIIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U UJcajiaMu
POCCHIICKOTO TPa)kKTaHCKOTO OOIIECTBA, MPUHIATHIMU B 00I1IE€CTBE HOPMaMU U
IpaBWJIaMH TOBEJICHUS, CIOCOOCTBYIOIIMMH MPOIIECCAM CAMOTIO3HAHMS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JINYHOCTH 00YyYaIOIIHXCSI.

JIM4HOCTHEIE PE3yJIbTaThl OCBOCHUA IIPCAMCTA «XUMUS» OTpaXaroT
C(i)OpMI/IpOBaHHOCTB OITbITA ITI03HABATEIILHOU U HpaKTI/I‘IGCKOﬁ JACATCIIBHOCTU
06yqa101u1/1xc;1 110 pain3alv IMPUHATHIX B O6HIGCTB€ HGHHOCTCﬁ, B TOM 4HUCJIC B
HaCTu:

1) rpaskaIaHCKOr0 BOCIIMTAHUS

OCO3HaHMS 00YYaIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TMPaB M 00sS3aHHOCTEH,

YBaXKEHUS K 3aKOHY U IIPABONOPAIKY;

IPEACTABIEHUS O COLMAIbHBIX HOPMaX U MPaBHIIaX MEKINYHOCTHBIX

OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NESITEILHOCTH TIPU CO3/ITaHUN YIeOHBIX

IPOEKTOB, PEIIEHUU YYEOHBIX U NTO3HABATEIBHBIX 3a/1a4, BHIIOJIHEHUH

XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U TPUHUMATh MOTHBBI, HAMEPEHUS, JTOTUKY U

apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THMYHBIX BUJIOB YI€OHOH JESITEIbHOCTH;
2) NIaTPUOTHYECKOT0 BOCIIMTAHMS .

IIEHHOCTHOTO OTHOIIEHUSI K UICTOPUYECKOMY M HAYYHOMY HACJIEIHIO
OTEYECTBEHHON XMMUH;

YBOKEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPHUHU U MPAKTUIECKOTO
MIPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, UTO JOCTHKECHHUSI HAYKH €CTh pe3yJIbTaT
JUTUTETIbHBIX HAOJMIOEHUH, KPOMTOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

WHTEpECA U MO3HABATEIbHBIX MOTHBOB B ITOJYUYEHUH U TTOCICAYIOIIEM aHAIN3¢
HH(pOPMAIIMH O TIEPEOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBECHHON XUMUM;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

e HPABCTBEHHOI'O CO3HAHMSI, ITUYECKOIO IIOBEACHUS;

¢ CIIOCOOHOCTH OLIEHMBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMH SBICHUSIMH,

e Y INPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U IECHHOCTH;

e TOTOBHOCTH OLIEHHUBATh CBOE MTOBEJICHUE U NOCTYIKN CBOUX TOBAPULIEH C
NO3WLIMM HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN ITUX
HOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

o TIOHUMAaHUS [IEHHOCTEH 37J0pOBOTO U O€30MacHOro 00pa3a KHU3HHU,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3MYECCKOMY U
TICUXHYECKOMY 3/I0POBBIO;

e COOIOJICHUS TIpaBUJI OE30MIaCHOT0 OOpaIeHHUs C BEIIECTBAMHU B OBITY,
MIOBCETHCBHOM JKU3HU M B TPYIOBOM JCATCIBHOCTH;

o TOHUMAaHUS [IEHHOCTH TIPABWJI MHIUBHIYATBHOTO W KOJUICKTHUBHOTO
0€301acHOT0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINX 37J0POBBIO M KU3HU
JIIO/IeH;

e OCO3HAHUS MOCJICICTBUNA U HEMIPUATHUS BPEIHBIX IPUBBIUEK (YIOTPEOICHHS
QJIKOTOJISI, HAPKOTUKOB, KYPCHUS );

5) Tpya10BOro BOCIMTAHMS

¢ KOMMYHHUKATHBHON KOMIETEHTHOCTH B Y4€OHO-HUCCIIEA0BATENbCKON
NEeSTEIHbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUYECKON U APYTUX BUIAX
NesITeTbHOCTH;

e YCTaHOBKU Ha aKTMBHOE€ YYaCTHE B PEUICHUU MPAKTUUECKUX 3a]]a4 COLUATIBHOM
HaIpaBJICHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbl);

e HHTEpEca K MPaKTUYECKOMY M3YUECHHIO Mpodeccrii pa3TuyHOro pojia, B TOM
YlCJie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

e YBaXEHUS K TPYNY, JIOASIM TPy/Aa U pe3ybTaTaM TPYAOBOH JEATEIbHOCTH;

e TOTOBHOCTHU K OCO3HAHHOMY BBHIOOPY MHAMBUAYATbHON TPACKTOPUU
oOpa3oBaHus, OynyIiei mpodeccuu U peanrn3aiui COOCTBEHHBIX KU3HEHHBIX
TUTAHOB C YYE€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
U TTOTpeOHOCTEH 00IIeCTBA;

6) PK0J10rHY€eCKOT0 BOCIIUTAHUSA:

e DKOJIOTMYECKH 11€J1eCO00Pa3HOTO OTHOIICHUS K IPUPOJIC, KaK HCTOUYHUKY
CYIIIECTBOBAHMS KU3HU HA 3eMIIE;

e TIOHMMAaHUS TJI00AJTBHOTO XapaKTepa YKOJOTHYECKUX MPOOJIeM, BIUSHUS
AKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLIMATIBHOM CPEIbI;

e OCO3HAHHUA HEOOXOIMMOCTH MCIOJB30BAHUS JOCTHKEHUN XUMUU JIJIS PEIICHUS
BOIIPOCOB PAMOHAITLHOTO MTPUPOIOTIOIB30BAHUS;

e AKTUBHOTO HEMPHUSTUS JCUCTBUH, MPUHOCAIINX BPE OKPYKAIOIMIEH MPUPOTHOU
cpeie, yMEHHS MPOrHO3UPOBATh HEOIArONMPUSITHBIE SKOJIOTHYECKHe
MOCJICACTBUS NPEANPUHUMAECMBbIX JEUCTBUN U IPEIOTBpAlIaTh UX;



HAIMYUS PA3BUTOrO SKOJIOTUYECKOTO MBILLIEHHUS, SKOJIOTUYECKON KYJIBTYPHI,
OIIBITA IEATEIBHOCTH DKOJIOTUYECKON HAIIPABIECHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCS UMHU B ITIO3HABATEIBHON, KOMMYHUKATUBHOU U COLIMATIBHOMN
MPaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MTPOTHUBOCTOSITH UCOJIOTUN
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECCTBEHHOMN MPAKTHKU;

OHMMAaHUS CHCIUPUKA XUMUH KaK HAyKH, OCO3HAHUS €€ pOJH B
(GbopMHUPOBAHUY PANIMOHATEHOTO HAYYHOTO MBIIIIJICHUS, CO3JaHUH TICIIOCTHOTO
IpeJICTaBIICHUsT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJIBI U YEIIOBEKA, B
MO3HAHUU TIPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXpaHCHUS
IIPUPOTHOTO PAaBHOBECHS;

yOKIEHHOCTH B 0COO0H 3HAUMMOCTH XMMUH JIJII COBPEMEHHOW ITMBHITH3AIUH:
B €€ TYMaHHUCTUYCCKON HANPABJICHHOCTH U BaYKHOM POJIM B CO3JIaHUH HOBOM
0a3bl MaTepUaIbLHOM KYJIBTYPBI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOWYHNBOTO
Pa3BHUTHS YEJIOBCUYCCTBA — CHIPhEBOM, SHEPTCTUYCCKOM, TUIIICBOH U
HKOJIOTUYECKOM 0€301MacCHOCTH, B Pa3BUTHUN MEIUIIMHBI, 00CCIICYCHUH YCIIOBHM
YCIICIITHOTO TPY/Ia ¥ IKOJIOTHUECKH KOM(POPTHOH KM3HU KaXKOTO YICHA
00I1IeCTBa;

€CTCCTBEHHOHAYYHOH TPaMOTHOCTH: IIOHUMAHHUS CYIIIHOCTH METOJIOB ITO3HAHHS,
UCIIOJIb3YEMBIX B €CTCCTBEHHBIX HAyKax, CIIOCOOHOCTH UCIOJIB30BATh
ToJydaeMble 3HaHMS JIJIS aHAIM3a U 00BSICHEHUS SBIICHHIA OKPYIKAFOIIEr0 MUPa
Y TIPOUCXOIAIIUX B HEM M3MEHECHUM, YMEHUS Je)IaTh 000CHOBAaHHBIC
3aKJTFOYCHHS Ha OCHOBE HAyYHBIX (PAKTOB U UMCIOIINXCS JTAHHBIX C IIEIIBIO
IIOJIYYCHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITCIIBHO UCITIOJI30BaTh XMMHUYCCKUE 3HAHUS JIJIST PCIIICHHUS
po0OJIEM B peaIbHBIX KU3HCHHBIX CUTYaIUsX;

MeTanpeaMeTHbIe pe3yJabTAThI

MeranpeaMeTHbIC pe3yJIbTaThl OCBOSHUS YUEOHOTO MpeaMeTa « XUMHS» Ha
YpOBHE CpeAHETo 00I11ero 00pa3oBaHus BKIIOUYAIOT:

3HAYMMBIE I (POPMUPOBAHMSI MUPOBO33PEHUS 00YIAFOIIHXCS
MEXTUCIUTUIMHAPHBIC (MEXITPEIMETHBIE) OOIIIEHAYyYHbIE TIOHATHS,
OTpakaromue MEeJOCTHOCTh HAYYHOW KapTHHBI MUPA U CHEIU(PUKY METOIOB
MO3HaHMsI, UCMIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEUIECTRO,
SHEpPrus, sIBJICHHE, MPOLEeCC, CUCTEMA, HAyYHbIN (DAKT, IPUHIMII, TUTIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIe/IOBaHNE, HAOIIOCHUE, U3MEPEHUE,
AKCIIEPUMEHT U JIPYTHE);

yYHUBEpCalbHbIE yueOHbIe IeCcTBUS (IT03HABATEIbHbIC, KOMMYHUKATUBHBIE,
peryisTUBHBIE), o0ecneunBatonue GopMupoBanre (yHKIIMOHAIBHOM
IPAMOTHOCTU U COLUAJIBHOW KOMIIETEHIIMN O0Yy4aIOLIUXCS;



CIOCOOHOCTh 00YYAIOUIUXCS UCTIOIB30BaTh OCBOCHHBIE MEKIUCIIUIUIMHAPHBIE,
MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE JeCTBUS B
[I03HABATEJILHOU U COLIMAJIbHOU IPAKTUKE.
MertanpenMeTHble pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATIbHBIMU
y4eOHBIMH MO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU
JICUCTBUSMU.

OBJajieHNe YHUBEPCAJbHBIMY Y4eOHBIMH M03HABATEIbHBIMHY J1€CTBUSIMU:
1) 0a30BbIe JJOrHYecKHe AeCTBUS:

CaMOCTOSITEILHO (hOPMYJIMPOBATH U aKTYaTU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccmaTpuBark;
OTIPENICIIATH 1IEJI JICSITSIIbHOCTH, 3aJ1aBasi TapaMeTphbl U KPUTEPUHU UX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTaThl ICSITEILHOCTH C TOCTaBICHHBIMU
1CIISIMH;
UCITIOJIH30BaTh MIPH OCBOCHUU 3HAHUHN TMTPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEePHbIC MPU3HAKY MTOHATHI U YCTAHABIUBATH UX B3aUMOCBSI3b,
UCITIOJIH30BaTh COOTBETCTBYIOIINUE MOHITHS JUIsl OOBSICHEHUS OTIAEIbHBIX (DAKTOB
U SIBJICHUM;
BBIOMPATh OCHOBAHUS M KPUTEPUH JIUIS KJIaCCHU(PUKAIIMK BEIIECTB U XUMUYECKHUX
peaxkiuu;
yCTaHABJIMBATh MPUUMHHO-CJIEJCTBEHHbBIC CBA3U MEXAY U3y4aeMbIMHU
SIBIICHUSIMU,
CTPOUTH JIOTMYECKUE PACCYXKICHUS (MHIYKTUBHBIE, € TYKTUBHbIEC, 110
AQHAJIOTUH), BBISBIISATh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBAEMbBIX
SIBICHUAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHUS;
MIPUMEHSTH B MIPOIECCE TTO3HAHUS, UCITOIb3YEMbIE B XUMHUU CUMBOJINYECKUE
(3HAKOBBIC) MOJIEIH, TTPEOOPa30BBIBATH MO/ICILHBIE TTPEACTABICHUS —
XUMHUYECKHUI 3HaK (CHMBOJI) AJIEMEHTa, XUMU4Yeckas (hopMyIia, ypaBHCHUE
XUMHUYECKOU peakKIuy — IIPU PEIICHUN yUeOHBIX TT03HABATEIIBHBIX U
MIPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbBIC MOJICJIbHBIE TIPEICTABICHUS JJIs
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3Y4a€MbIX BEIIECTB U XUMHUUECKUX
peaKIuu.

2) 0a3oBbIe HCCIeA0BaTeIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB M XUMUUYECKUX
peaKuHnii;

dbopMyITHpOBATH LEIH U 3a7a49H UCCIICA0BAHMUS, HCIIOIb30BaTh MTOCTABICHHBIC U
CaMOCTOSITEILHO C(HOPMYIIMPOBAHHBIC BOIIPOCH! B KAUECTBE HHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI 11 (POPMUPOBAHUS THUIIOTE3BI IO IPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CYKJICHUMH;

BJIaJICTh HABBIKAMH CAMOCTOSITEILHOTO TIJITAHUPOBAHUS U TIPOBEICHUS
YYEHUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHMS HAOIIOAATh 3a
X0JIOM TIPOIIECCa, CaMOCTOSATEIFHO TPOTHO3UPOBATH €0 Pe3yibTar,
dbopMynupoBaTh 000OIIEHHUS U BHIBOABI OTHOCHUTEIBHO TOCTOBEPHOCTH



PE3yIbTATOB UCCIICIOBAHUS, COCTABISATh OOOCHOBAHHBIM OTYET O MPOJETaHHON
pabore;

o IMpuOOpeTaTh ONbIT yUEHUYECKON UCCIIET0BATENBCKON U TPOEKTHON
NEeSATENbHOCTH, IPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOATEILHOMY
IIOMCKY METOJOB PELICHUS ITPAKTUYECKUX 3a7a4, IPUMEHEHNUIO PA3JIMYHbIX
METO/I0B [IO3HAHUS.

3) pabora ¢ uHpopManmeii:

e OPHEHTHPOBATHCA B PA3JIMYHBIX UCTOUYHUKAX HH(OpMaAUU (HAyYHO-
HOMYJIsIpHAS JINTEpaTypa XMMUYECKOTO COJIEp KaHMsl, CIIPaBOYHbIE TOCOOUS,
pecypcel MHTepHeTa), aHanu3upoBaTh HHPOPMALIUIO Pa3IMYHBIX BUJIOB U (HOpM
Npe/ICTaBIeHuUs, KPUTUYECKU OILIEHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUHUBOCTD;

o (opmynupoBaTh 3aMPOCHl U NPUMEHSIThH PAa3IUUYHbIE METO/IbI MPU MOUCKE U
otOope nHdopmanuu, HeoOX0IUMOM ISl BHIOJIHEHHS YYEOHBIX 33124
OIPEAEIIEHHOrO THUIIA;

o MpuOOpeTaTh OMBIT UCIOJIL30BaHUS HHPOPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUU U PA3JIMYHbBIX TIOMCKOBBIX CUCTEM;

e CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (hOpMY TIpe/ICTaBlIeHUs HH(pOpMauu
(cxembl, rpauKy, JUarpaMMbl, TaOIUIbI, PUCYHKH U IPYTHE);

e HCIOJIB30BaTh HAy4YHBIN S3bIK B KAUECTBE CPEJCTBA MPU padOTE C XUMUYECKON
UHpOpMaIUel: IPUMEHITh MEKIIPEIMETHBIE (PU3NUECKUE U MATEMATUIECKUE)
3HaKM U CUMBOJIBI, (pOopMyIIbl, aOOpeBHATYpbI, HOMEHKIIATYPY;

¢ HCIOJB30BaTh U NPeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPECTBA
HarJasAHOCTH.

OsilaieHHe YHUBEPCAJIbHBIMI KOMMYHUKATHBHBIMH 1eICTBUSIMH:

e 3aJ1aBaTh BOIPOCHI 110 CYIICCTBY 00CYKIaeMOM TEMbI B X0/I€ JHAIOra

e /WM JUCKYCCHH, BHICKA3bIBaTh MIEH, (POPMYIHUPOBATH CBOM MPEII0KEHUS
OTHOCHTEIHHO BBIIOIHCHUS MPEATIOKEHHOM 3a1a4u;

e BBICTYIATh C MMPE3CHTAIIMEH PE3yIbTATOB MO3HABATEILHON ACITEIbHOCTH,
IOJIYYEHHBIX CAMOCTOSTEIILHO MM COBMECTHO CO CBEPCTHUKAMH IPH
BBIMIOJTHEHUN XMMHUYECKOTO SKCIIEPUMEHTA, IIPAKTHUYECKOM padOTHI 110
UCCJICIOBAHUIO CBOMCTB M3yYaeMbIX BEIIECTB, peaanu3alui yIeOHOTO IPOeKTa U
(OpMyJIHPOBATH BBHIBOJIBI

e IO pe3yJbTaTaM MPOBEJAEHHBIX HCCIICIOBAaHUI ITyTEM COTIaCOBAHUS ITO3UIIMIA B
X0/J1e 00CYXJICHUS 1 00OMEHA MHCHUSIMH.

OBJ1ajieHre YHUBEPCATbHBIMH PEeryJSTHBHBIMHU A€ HCTBUAMM:

e CaMOCTOSITEJIbHO MJIAHUPOBATH U OCYILIECTBIISITH CBOIO MO3HABATEIbHYIO
NEeATENbHOCTD, ONpeAessis €€ 1eld U 3a/1a4i, KOHTPOJIMPOBATh U IO MEPE
HEOOXOIMMOCTH KOPPEKTHPOBATH MPEJIaraeMblii allTOPUTM JACHCTBUI TpH
BBINIOJIHEHUU YY€OHBIX U UCCIIEOBATEIbCKUX 3a/1a4, BEIOMpATh Hauboee
3 PeKkTUBHBIN cIOCO0 UX PEIICHUs ¢ YUETOM MOJyYeHUSI HOBBIX 3HAHUM O
BEIECTBAX U XUMHUYECKUX PEaKIIUsIX;



OCYHICCTBIAATE CAMOKOHTPOJIb CBOCH J€ATEILHOCTH HA OCHOBE CaMOaHaInu3a u
CaMOOICHKHM.

IIpeameTHbIe pe3yibTATHI

10-i kJace

[IpeameTHbIE pe3ynpTaThl OCBOEHUS Kypca «OpraHndeckass XUMUsD) OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN O XUMHUECKON COCTABJISIOINICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIY XUMHUU B MIO3HAHUU SIBJICHUN
PUPO/IbI, B GOPMUPOBAHUU MBIIIJICHUS U KYJIbTYPhI JINUHOCTH, €€

(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOUMOM JIJIsl PEIICHUS MPAKTUIECKUX
3a/1a4y ¥ 3KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/10POBbIO U
IIPUPOTHOU CpENIE;

BJIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpasi BKIIIOYAECT:
OCHOBOIIOJIAraloIIUe MOHITUS (XUMUYECKUI 2JIEMEHT, aTOM, DJIEKTPOHHAsI
00o0J104YKa aTomMa, MOJIEKYJIa, BAJIEGHTHOCTh, JIEKTPOOTPUIIATEILHOCTD,
XUMUYECKas CBsI3b, CTPYKTYypHast (popMyrna (pa3BépHyTasi U COKpaliéHHas),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIepOAHBIN CKEIIET,
(GyHKIIMOHANIBHAS TPYIINA, paAuKall, H30MEPHsI, U30MEPbI, TOMOJIOTHUECKHM ps/I,
TOMOJIOTH, YIJIEBOJAOPOAbL, KUCIOPOA M a30TCOAEPIKAIINE COCTUHEHUS,
MOHOMED, NOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUA);
TEOPUU U 3aKOHBI (TEOPUs CTPOEHHUS OpraHnyeckux Bemiects A. M. bytneposa,
3aKOH COXPaHEHMSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3BIK
XUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE TIOHUMAHUS
NPUYUHHOCTH ¥ CUCTEMHOCTUA XUMUYECKUX SIBICHUH, (DaKTOIOTHYECKUE
CBEJICHUS O CBOMCTBAX, COCTABE, MOJYyUYECHUH U O€30MTACHOM MCIIOJIb30BAHUH
BXHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU JIESITEIIbHOCTH
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHH BBISABISATH XapaKTEPHBIC MPU3HAKU TTOHITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE MTOHITHUS IPU
ONMCAaHUU COCTaBa, CTPOEHUS U NIPEBPALLECHUN OPraHUYECKUX COCITMHEHNM;
c(hOpMHPOBAHHOCTh YMEHHUH HCTOJIH30BATh XUMUYECKYIO CUMBOJIUKY JIJISI
COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAILIEHHOM )
(dbopMyIT OpraHUYECKUX BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKITUH,
W3TOTaBJIMBATH MOJIEIIA MOJIEKYJI OPTaHUYECKUX BEIIECTB JUISl WILTFOCTPALUHA UX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHHUH YCTAaHABIWNBATH MPUHAIIICKHOCTh H3YICHHBIX
OPraHUYECKUX BEIIECTB [0 UX COCTABY U CTPOEHHUIO K ONPEAECIEHHOMY
KJIaccy/Tpymnine coeAMHEeHUM (yraeBo0pO/Ibl, KUCIOPO/I U a30TCOAEpKAIINE
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEAUHEHNUS ), 1aBaTh UM Ha3BaHUS 110
cucremarnueckoit HomeHkiarype (IUPAC), a Takke npuBOJIUTh TPUBUAIBHBIE
Ha3BaHUSI OTJIEIbHBIX OPraHUYECKUX BEHIECTB (ITUJICH, TPOMUIICH, alleTUIICH,
ATUJICHTIIUKOJIb, TTULEPUH, (heHo, GopManbaeru, alueTaibAerui, MypaBbiHas



KHCJIOTa, YKCYCHAs KUCIIOTa, OJICMHOBAsI KUCJI0Ta, CTEAPUHOBAS KUCIIOTA,
[II0K03a, GPYKTO3a, KpaxMall, HeJUII0I03a, TIIUIUH);

c(hOpMUPOBAHHOCTb YMEHHUSI ONPENIENATh BUbI XUMUUYECKON CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSTH MOJIOKEHUS TEOPUU CTPOCHUS
opranuueckux BemniectB A. M. byTiiepoBa 11 00bsICHEHHS] 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTABa U CTPOCHHUS; 3aKOH COXPAHECHUS MaCChl
BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI XapaKTEepPU30BaTh COCTAB, CTPOCHUE, GU3UIECKUE U
XUMUYECKHE CBOMCTBA TUMTUYHBIX MPEICTABUTENCH pa3INYHBIX KJIACCOB
OpraHUYeCKHUX BEIIECTB (METaH, dTaH, STUJICH, MPONUJICH, alleTUJIeH, OyTaueH-
1,3, metunOyraauen-1,3, 6€H3071, METaHOJ, ATAHOJ, dTUICHTJIUKOJIb, TJTUIEPHUH,
dbeHon, aneTanbAeTru1, MypaBbUHasl U YKCYCHasl KUCIIOThI, TJTI0K03a, Kpaxmall,
1[EJUTI0JI03a, aMUHOYKCYCHAs KUCIIOTA), WILTFOCTPUPOBATh TEHETUUYECKYIO CBSI3b
MEXy HUIMHU YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHYECKUX PEAKIIUH C
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOopMUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh UCTOYHUKH YTIJIEBOJOPOTHOTO
CBIpbsl (HETh, MPUPOHBIN T'a3, YTOJIb), CIIOCOOBI UX TIEPEPAOOTKHU U
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJUTH BEIYUCICHHS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMUECTBA UCXOTHOTO BEIIECTBA WU MTPOTYKTa
pPEeaKIuu 10 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJTHOTO U3 UCXOHBIX
BEIICCTB

WM TIPOJTYKTOB PEaKITUN);

c(hopMUPOBAHHOCTh YMEHUM BJIaJI€Th CUCTEMON 3HAHWN 00 OCHOBHBIX METOaX
HAyYHOT'O TIO3HAHMS, UCIIOJIB3YEMbIX B XUMHUH TTPU U3YYEHUU BEIIECTB U
XUMHUYECKUX SIBJICHUN (HaOII0/ICHUE, M3MEPEHHE, SKCIIEPUMEHT,
MOJICTMPOBAHHE ), UCTIOJIB30BaTh CUCTEMHBIE XUMUYCCKHUE 3HAHUS JJIS IPUHSATHS
peleHni B KOHKPETHBIX )KM3HCHHBIX CUTYAIHMIX, CBI3aHHBIX C BEIIECTBAMH H
UX PUMEHEHNEM;

c(hopMHUPOBAHHOCTh YMEHHH COOJIIOIaTh MPaBHa MOJIb30BAHUSA XUMUYSCKON
MOCY/I0M U 1a00paTOPHBIM 000PYIOBAHHEM, a TAK)KE IMpaBHIIa OOpaICHUS C
BEIIIECTBAMHU B COOTBETCTBUHU C MHCTPYKIUSMH TI0 BBITOJTHEHUIO JJAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hopMHUPOBAHHOCTh YMCHHH TUTAHUPOBATH U BBITTOHATh XUMHUYCCKUIT
JKCIEpUMEHT (TIpeBpallleHUs OPraHUYECKUX BEIECTB MIPHU HarpeBaHUH,
MOJTy4YCeHHUE ATUJICHA U M3YyUYEHHUE €T0 CBOMCTB, KAUYECTBEHHbBIC PEAKIINHI
OpraHWYECKHUX BEIICCTB, ICHATYpaIis O0CJIKOB PHU HarpeBaHWH, IBETHHIC
peaxiuu OEJIKOB) B COOTBETCTBUHU C MIPaBUJIAMU TEXHUKU 0€30MAaCHOCTH MPHU
oOpallleHnH ¢ BEIISCTBAMHM M JIAOOPATOPHBIM 000pYA0BAaHUEM, TIPEICTABIATh
pe3yIbTaThl XUMHUUECKOT0 IKCTIEpUMEHTA B (hOpMeE 3aMKUCH ypaBHCHU
COOTBETCTBYIOIIUX PEeaKIuii U GOPMYIMPOBATH BBIBOIBI HA OCHOBE ATUX
pe3yJIbTaTOB;



c(hOpMHPOBAHHOCTh YMEHHUI KPUTHUECKH AaHAIU3UPOBATH XUMUYECKYIO
MH(}OPMAIHIO, TOJYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEACTBAa MAaCCOBOM
uHpopmanuu, MIHTepHeT 1 Apyrux);

c(OpMHPOBAHHOCTh YMEHHI COOIIOAATH MPABUIIA SKOJIOTUYECKU
11eJ1eCO000pa3HOro MOBECHHUS B OBITY U TPYIOBOM JAEATEILHOCTH B LIEIIAX
COXPAHEHUS CBOETO 3/I0POBbsI U OKPYKAIOIIEH MPUPOIHOM Cpe/ibl, 0CO3HABATH
OMMACHOCTh BO3/IEUCTBHSI HA JKUBbIE OPraHU3MbI ONPEIEIEHHBIX OPTAaHMUYECKUX
BELIECTB, MOHUMas cMblch nokasarens [1/IK, noscHaTs Ha npumepax crnocoOsbl
YMEHBIICHUS U MPEJOTBPALLEHUS UX BPEIHOIO BO3IEUCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUTsl O0Y4aIOIUXCs C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbS: YMEHHUE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHUS BEILECTB U
XUMHUYECKUX SIBICHUM;

JUTSL CIIETIBIX U Ca00BUIAIIMX 00YUAIOIIMXCS: YMEHUE UCTIOIb30BATh pelbe(HO-
TOUCUHYIO cUcTeMy 00o03Hauenuii JI. bpaitns ans 3anucu XuMmudeckux Gopmyit.

11-i kaace

Hpe,JIMCTHLIe PE3YJIbTAaTbl OCBOCHUA KYypCa «O6111a;1 N HCOPraHNYCCKasaA XUMU»
OTpPaXaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUI: 0 XUMUYECKON COCTABIISIOIICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIY XUMHUU B MIO3HAHUU SIBJICHUN
PUPOIbI, B GOPMUPOBAHUU MBIIIJIEHUS U KYJIbTYPhI INUHOCTH, €€

(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOAUMOM VISl PEIICHUS TPAKTHUECKUX
3a/1a4 U SKOJIOTMYECKH 0OOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpefe;

BJIAJICHUE CUCTEMON XMMHUYECKHUX 3HAHUM, KOTOPAsl BKIIFOYAET:
OCHOBOIIOJIATAIOIIHE MOHATHS (XUMHYECKHH 3JIEMEHT, aTOM, H30TOII, S-, P-, d-
AIIEKTPOHHBICOPOUTATIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATETIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasI
CBsI3b (KOBAJICHTHAsI, MOHHAsI, METAJNIMYECKast, BOAOPO/IHAS ), KpUCTAIIIMUECKAS
pelETKa, TUMbl XUMHUYECKUX PEAKIIUNA, PACTBOP, IICKTPOIUTHI, HEIJICKTPOJIUTHI,
BJICKTPOJIUTHYECKAS JUCCOIUAIMS, OKHCIUTEb, BOCCTAHOBUTENL, CKOPOCTH
XUMHUYECKON PEeAKINHU, XMMUUYECKOE PABHOBECHUE);TCOPHUH U 3aKOHBI (TCOPHs
BJICKTPOJIUTHYECKOM TUCCONMany, epruoandeckuit 3akon 1. 1. Menaeneena,
3aKOH COXPAHEHHUSI MACChI BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPTUU
IIPU XUMHYECKHUX PEAKIIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMUH,
MHPOBO33PECHUYECKHE 3HAHHUS, JICIKAI[ME B OCHOBE IOHUMAaHUS IPUYUHHOCTHU U
CHUCTEMHOCTH XUMHYCCKUX SIBICHUH, (PaKTOJOTHYECCKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUHU U 0€30MaCHOM MCITOJIb30BAaHUHU BaKHEHUIIINX
HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTUUYECKOM JICITEILHOCTH YEJIOBEKA;
c(hopMHUPOBAHHOCTh YMEHHH BBISBIISATH XapaKTePHBIC MPU3HAKH TIOHITHH,
YCTAHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS IPHU
ONHMCAHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAILCHHUI;

c(hopMUPOBAHHOCTH YMEHHH HCIIOJIb30BATh XUMUUECKYIO CUMBOJIUKY JJIsS
cocTaBJIeHUs (GOPMYIT BEIIECTB U YPABHEHUM XUMHUUYECKUX PEAKIHM,



cuctematnueckyro HomeHknatypy (IUPAC) u tpuBnanbHble Ha3BaHUS
OTJIEJIbHBIX HEOPTaHUYECKUX BEIECTB (yrapHblil ra3, yrieKUcblil ra3, aMMHak,
raméHasi U3BeCTh, HeTallI€Hasi U3BECTh, TUThEBAs COJa, MUPUT U JPYTruUe);
c(hOpMUPOBAHHOCTb YMEHHUI ONPEIENATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKHUX 3JIEMEHTOB B COEIMHEHUAX PA3JIUYHOIO COCTaBa, BUJl XUMHUECKOM
CBsI3U (KOBAJICHTHAS, MOHHAS, METAJJTUYECKAs, BOJOPOIHAS) B COCTUHECHUSIX,
TUI KPUCTAIUTMYECKON PEIIETKY KOHKPETHOTO BEIIeCTBa (aTOMHas,
MOJICKYJISIpHAs, MIOHHAs, METAJJTMYECKas ), XapaKTep Cpe/ibl B BOJHBIX pacTBOpax
HEOPTraHUYECKUX COCAUHEHNM;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABIUBATH MPUHAIJIC)KHOCTh HEOPTaHUYECKHUX
BEIIIECTB MO UX COCTaBY K OMNpPeIeIEHHOMY KIIACCy/TPYIINe COSTUHEHUN
(MpoCThIE BEIECTBA — METAJUIBI U HEMETAJIJIbI, OKCUIbI, OCHOBAHUS, KUCJIOTHI,
aMmdoTepHbIe THAPOKCHUIBI, COJH);

c(hOopMUPOBAHHOCTh YMEHUM PaCKPBIBATh CMBICI MIEPUOANUECKOTO 3aKkoHa [1. U.
MeHneneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIYIO, O0BICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (D YHKITUU;

c(hOpMUPOBAHHOCTh YMEHHM XapaKTEPHU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKHX 3JIeMeHTOB 1—4 nepuoioB [lepuoanueckoit cCHCTEMbI XUMUYECKHUX
anemeHToB J[. V1. MeneneeBa, HCIOB3Ysl MMOHSTUS «S-, P-, d-3JIEKTPOHHBIC
opOUTaINY, «IHEPTETUUECKUE YPOBHI, OOBSICHATh 3aKOHOMEPHOCTH
VU3MEHEHUS CBOMCTB XMMUUYECKUX 3JIEMEHTOB M UX COCIMHEHUH 110 IIEpUOJaM U
rpynnaM [lepuoaunyeckoit cucremel xumuueckux 3aeMeHToB /. . Menneneesa;
c(hOpMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh (OMKUCHIBATH) 00IIIHE
XUMHUYECKHE CBOWCTBA HEOPTaHMYECKUX BEILIECTB PA3JIMYHbIX KIJIACCOB,
IIOATBEPKIATh CYILIECTBOBAHUE T€HETUUECKOU CBA3U MEXIY HEOPTraHUYECKUMHU
BEILIECTBAMU C ITOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINM;
c(hOpMHUPOBAHHOCTh YMEHHUSI KIACCU(PUIIUPOBATH XUMHUECKHE PEAKIINH TI0
Pa3JIMYHBIM [IPU3HAKAM (YHCIY ¥ COCTaBY pPEarupyrollnX BEIIECTB, TEMIIOBOMY
3 pekTy peakum, N3MEHEHUIO CTeTICHEN OKUCIICHHS JIEMEHTOB, 00paTUMOCTH
peaKIny, y4acTHIO KaTaInu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABISATh YPABHEHUS PEAKIIUN PA3THIHBIX
TUTIOB, TIOJTHBIC U COKpANIEHHBIC YPABHEHUS PEaKIUii HOHHOTO OOMEHa,
YUUTBIBAs YCIOBUS, IPU KOTOPBIX 3TH PEAKIIUU UIYT A0 KOHILIA;
c(hOpMHUPOBAHHOCTh YMEHHI MPOBOIUTH PEAKIINH, TTIOATBEPKIAIOIINE
KA4YEeCTBEHHBIN COCTaB PA3JIMYHBIX HEOPraHUYECKUX BELIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIIHUE B BOJHBIX PACTBOPAX
HEOPraHWYECKNX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI PACKPHIBATH CYIITHOCTh OKUCIUTEIIHHO-
BOCCTAHOBUTEIIBHBIX PEAKIIUI ITOCPEICTBOM COCTABJICHHS AJIEKTPOHHOTO
OamaHca dTUX peaKIuii;

c(hOpMUPOBAHHOCTHh YMEHHI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peaKIu OT Pa3INYHbIX (PAKTOPOB; XapaKTEP CMEILICHHS XUMUYECKOTO
pPaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHEro Bo3aekcTBus (npuniui Jlelllarennse);
c(hOpMUPOBAHHOCTh YMEHUI XapaKTEepPU30BaTh XUMUUYECKHUE MPOLECCHI,
JIEXKAIHUE B OCHOBE MPOMBIIIEHHOTO MOJIYYEHUSI CEPHOU KHCIIOTHI, aMMHUAKa, a



Takke chOPMUPOBAHHOCTH MPEACTABICHUI 00 OOITUX HAYYHBIX MPUHIIUTIIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOr0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJUTH BHIUUCICHUS C UCIIOJIH30BAHUEM
MIOHSTHS «MACCOBAasi JIOJIsl BELIECTBA B pPACTBOPE», 00BEMHBIX OTHOIICHUH Ta30B
IPU XUMUYECKUX PEAKIUAX, MACChI BEIIeCTBa WK 00bEMa Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WU 00BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMU
BEIIECTB, TEIIOBOTO 3P (eKTa peakiiui Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPIHUU;

c(hOopMUPOBAHHOCTh YMEHUI COOJII0IaTh MpaBuUia MOJIH30BAHUS XUMUUYECKOM
MOCYJI0¥ U 1a00paTOPHBIM 000PY/IOBAaHHEM, a TAKXKE MPaBUiIa OOpaIeHUs C
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUM TUIAHUPOBATH U BBITIOJIHATH XUMUUECKUH
IKCTIEPUMEHT (pa3I0KeHUE MIEPOKCHIA BOJIOPOIa B MPUCYTCTBUHU KaTaIn3aTopa,
ONpEeEICHUE CPEAbl PACTBOPOB BEILIECTB C TOMOIILIO YHUBEPCATBLHOTO
WHJUKATOPA, BIUSHUE PA3IUIHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOU
peaKkIuu, peakiiui HOHHOTO 0OMeHa, KaueCTBEHHBIC PEaKIIU Ha CyIbdar-,
KapOOHAT- ¥ XJIOPH/I-aHUOHBI, Ha KATHOH aMMOHHUSI, PEIICHHUE
IKCTIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «MeTamuibl» u «Hemertanisiy) B
COOTBETCTBUH C MPABUIIAMHU TEXHUKH O€30MaCHOCTHU MPU OOPAICHHUH C
BEIIECTBAMU U JJA0OPATOPHBIM 000PYI0BAHUEM, MPECTABIATH PE3yIbTaThI
XUMHYECKOTO SKCIIEpUMEHTa B (hOpMe 3aIKMCH YPABHEHHU COOTBETCTBYIOLIUX
peakuuii 1 GOpMyJIUPOBaTh BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;
c(hOpMHUPOBAHHOCTh YMEHUM KPUTHUECKH aHAITU3UPOBATH XUMUYECKYIO
UHGOPMAIIHIO, TOTYYaEMYI0 U3 pa3HbIX UCTOYHUKOB (CpeIcTBa MaCCOBOM
KOMMYHHKaUuu, THTEpHET U Apyrux);

c(hopMHUPOBAHHOCTb YMEHHI COOJIIOIATh MPaBUiIa IKOJIOTHUECKH
11€JIECO00Pa3HOT0 MOBEICHHUS B OBITY U TPYJOBOU NEATEILHOCTH B IIEIISAX
COXPAaHEHHUSI CBOETO 3/10POBbS U OKPYKAOILIEH IPUPOTHOUN CPEbI, OCO3HABATH
ONACHOCTh BO3JICMCTBUS HA )KUBBIE OPraHU3MBbI OIIPEICIIEHHBIX BELIECTB,
noHuMas cMbIcit mokazarens [1JIK, moscHATh Ha mpuMepax CIocoObI
YMEHBUIEHHUS U MTPEIOTBPAILLICHUS UX BPEAHOIO BO3ICUCTBHS HA OPraHN3M
YEJI0BEKa;

JUTSE O0YUaIOIUXCS C OTPAHNYEHHBIMU BO3MOYKHOCTSIMU 3/IOPOBbS: YMEHHUE
IPUMEHATH 3HaHKSI 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MTO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUN;

JUTSI CIICTIBIX U CTAa00BUIANINX 00YUYAOMINXCS: YMEHUE UCTIONB30BaTh Pelbe(HO-
TOUCUYHYIO CUCTeMy 00o03HaueHwuit JI. bpaitns ms 3anucu xumudeckux GopMyt.

Conep:kaHue yueOHOro npeamMera



10-i kJace

OPI'AHUYECKAS XUMUSA
TeopeTnueckne 0OCHOBbI Opranuvdeckoi xumuu (3 4)

IIpenmeT opraHn4ecKo XUMHUHN: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHUE

B [IOJIyYE€HUH HOBBIX BEIIECTB U MAaT€pUaIOB. T€OpHs CTPOCHHSI OPraHUYECKUX
coenunenuil A. M. byTiepoBa, €€ ocHOBHBIE 1Mo0KeHusA. CTpyKTypHbIE HOPMYIIbI
OpraHnyecKux BeniecTs. ['omoiorus, nsomepus. XuMHU€ECKast CBS3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[Ipencrasnenue o kiaaccupukaly oprannueckux semects. Homenknarypa
OpraHMYecKUX COeAMHEHUH (crucTemMaTnyeckas) U TPUBUAJIbHbIC HA3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

DKCIEepUMEHTAIbHBIE METOJIbl U3YUCHHUSI BEIIECTB M MX MPEBPAIICHUIN:
03HaKOMJICHHE C 00pa3IaMyu OPraHMYECKUX BEIIECTB U MaTepuajaMu Ha UX
OCHOBE, MOJICIIUPOBAHUE MOJIEKYJI OPraHMYECKUX BEIIECTB, HAOIIOICHUE U
OMHCaHNe IEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIEHUIO OPTaHUYECKUX BEIIECTB
IpU HarpeBaHuu (11aBjieHrue, 0OyTIIMBaHUE U TOPEHHUE).

Yraesonopoanst (13 4)

AJKaHbBI: COCTaB U CTPOECHHE, TOMOJIOTUYECKUH psifl. MeTaH U 3TaH — NpOCTENIINe
NpEe/ICTABUTEN ATKAHOB: (PU3HUUYECKUE U XUMHUECKHE CBOMCTBA (pEaKINu
3aMEUIEHUs U TOPEHUS ), HAXOKIECHUE B IPUPOJE, MOTYyUYEHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTUYECKUHN Psifl. DTUIIEH U POIUIIEH —
IPOCTEHIIINE MPECTABUTEIHN AIKEHOB: (PU3MUYECKUE M XUMUYECKHUE CBOWCTBA
(peakuuu rugpupoOBaHusl, raJOr€HUPOBAHUS, TUAPATALIMY, OKUCIEHUS U
NOJIMMEPU3ALINH ), IOJTYyYCHUE U IPUMEHEHHUE.

Anxanuensl: Oytaaues-1,3 u metunOyraauen-1,3: ctpoeHne, BaKHEHIITNE
XUMUYECKHE CBOMCTBA (peakuus noaumepusanun). [lonyuenne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUSI, TOMOJIOTUYECKUM psifl. ALIETHIIEH —
MPOCTEHIINI PEeCTaBUTENb AIKHHOB: COCTAB, CTPOEHUE, PU3HUECKUE U
XUMUYECKHE CBOMCTBA (peaKuu TUAPUPOBAHUS, FaIOTEHUPOBAHUS, TUIpaTalllH,
TOpPEHHUs] ), OJTyYeHUE U TPUMEHEHHUE.

Apensl. benson: coctas, cTpoeHue, GuU3NIECKUE M XUMUYECKAE CBONCTBA
(peakuuu raJoreHMpOBAHUS U HUTPOBAHUS ), IOJyYEHUE U TpUMeHeHue. Toiyour:
COCTaB, CTpoeHHE, (U3NUECKUE U XUMUYECKHUE CBOMCTBA (peakinu
rajioreHUupOBaHUS 1 HUTPOBAHUSA ), TOTYyUYECHHE U IPpUMEHEHHE. TOKCUYHOCTD
apeHoB. ['eHeTHUeCcKas CBSI3b MEXKY YIJIEBOAOPOAaMU, MIPUHAJICKAITUMHU K
Pa3JIMYHBIM KJlaccam.



[TpupoaHBbIC HUCTOYHUKH YTIAEBOAOPOIOB. [IpupogHbIif ra3 U MONMyTHEIE HEDTIHEIC
ra3el. Hed1b 1 €€ mpoucxoxaenue. CrnocoOwl nepepadoTku HEQTH: IEPErOHKa,
KPEKUHT (TePMHUYECKUM, KaTaTUTHYECKUil ), muponu3. [IpoaykTel nepepaboTku
He(TH, UX MPUMEHEHHE B MPOMBIIIUICHHOCTH U B ObITY. KaMeHHBIN yroyb u
MPOYKTHI €T0 MepepadboTKH.

OKCIEpUMEHTAIBHBIE METO/IBI U3YUYEHHUS BEIECTB M X MTPEBPAILCHUN:
O3HaKOMJIEHHE C 00pa3laMu IJIaCTMAcC, KayuyyKOB U PE3UHBI, KOJUIEKIUU
«HedTb» 1 «YT0Ib», MOACTUPOBAHUE MOJIEKYJT YIJIEBOAOPOIOB U
raJIOr€HONPOU3BOAHBIX, MPOBEACHUE MPAKTUUECKON paOOThI: MOTYyYEHUE ITUIICHA
Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnie 3agaun.

Boruncnienus no ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOTMYECTBA
MCXOJHOT0 BEIIECTBA WM MPOJIYKTa PEaklUy 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WU MPOJYKTOB PEAKIINH).

Kucaopoaconep:xkammue opranndeckue coequHenus (13 4)

[IpenenbHBIC OTHOATOMHBIE CIIUPTHI. METaHOJ U ATAHOJ: CTPOCHUE, (UUICCKUE U
XUMHUYECKHE CBOMCTBA (PEaKIMy ¢ aKTUBHBIMH METAJNIaMH, TaJIOT€HOBOIOPOIaMH,
ropeHue), npuMeHenue. Bogopoanbie CBA3M MEXAy MOJIEKYJIaMH CITUPTOB.
JleiicTBUE MeTaHOJIA U ATAHOJIA HA OPTAaHU3M YeJIOBEKa.

MHoroaTtoMHEbIE CIIUPTHI. OTUJICHTJIUKOJIb U IIMOCpUH: CTPOCHUC, (1)PI3PILICCKI/IC )41
XHUMHYECKHE CBOMCTBA (BBaHMOHGﬁCTBﬂe CO IICJIOYHBIMHU MCTAJIJIaMH,
Ka4CCTBCHHAA PCAKIMA HAa MHOTOATOMHBIC CHI/IpTLI). I[eﬁCTBHC Ha OpTraHU3M
YCJIOBCKA. HpI/IMCHGHI/IG rIMOCpruHa U STUJICHIJIMKOJIA.

deHout: CTpoeHue MOJIEKYJIbI, GPU3UIECKUE U XUMUIECKHNE CBOMCTBA. TOKCHUYHOCTD
denona. [lpumenenue ¢genona.

Anpaeruasl 1 KeToHbl. DopMabaeru, areTaabAeTHa: CTpoeHue, Pu3niecKue u
XUMHUYECKHE CBOMCTBA (PEaKIIMM OKUCJICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIC
pPeaKIuM), MOJIy4YeHHUE U NTPUMEHEHHUE.

OmHOOCHOBHBIE Mpe/ETbHBIC KAPOOHOBBIE KUCIOTH. MypaBbiHAs U YKCYCHAS
KHUCIIOTBI: CTPOCHHE, (PU3NYECKre U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIINE /IS
KJIacca KUCIIOT, peakius 3TepruuKaIrm), MOTydeHUEe U IPUMECHECHHE.
CreapuHOBasi U OJICMHOBAsI KUCJIOTHI KaK MPEJACTABUTENN BICIIUX KAPOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT, X MOIOIIEE JIEHCTBUE.

CnoxHbie 3pUphl KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIU3 CIIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenne xupoB. bruonornueckas poib
AKHUPOB.

VYrneBoabl: coctaB, KiaccuuKaius yriaeBoJ10B (MOHO-, IU- U MOJUCAXaPUIbI).
['mroko3a — npocTeiuit MoHOcaxapua: 0COOCHHOCTU CTPOEHUSI MOJIEKYJIbI,
du3nyeckue U XMMHYECKUe CBoMcTBa (B3auMoencTBue ¢ ruapokcuaom meau(ll),
OKHCJIEHHE aMMHUAYHBbIM pacTBOpPOM okcuza cepedpa(l), BocctaHoBIeHUE,



OpO>KEeHHE TIII0KO3bl), HAX0XKACHUE B IPUPOJIE, IPUMEHEHNE, OMOJIOTUYeCKast
ponb. dotocunTe3. PPyKTO3a KAK U30MEP TITFOKO3BI.

Kpaxman u nemronosa kak npupoHblie moaumepsl. CTpoeHue Kkpaxmana u
1esu0103bl. du3nyeckrue U XMMUYECKUE CBOMCTBA KpaxMmala (THAPOIn3,
KAueCTBEHHAsI PEAKIIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METO/Ibl U3YUEHUSI BEIECTB U UX MPEBPAIICHUN:
MIpOBeJICHNE, HAOIIOICHUE U ONKUCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAU€CTBEHHBIE PEAKIIUUA OJJHOATOMHBIX CIIUPTOB (OKUCIICHUE dTAHOIA
okcusoM Menu(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOJICHCTBHUE TIIUIIEPUHA C
ruapokcuaom meau(ll)), anpaernios (OKUCICHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcunom meau(ll), B3aumoaeicTBue Kpaxmana ¢ HOJIOM),
IPOBEICHUE MTPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHnie 3agaun.

Brrunciienus mo ypaBHEHUIO XMMHUYECKOM peakinuu (Macchl, 00bEMa, KOJTMYECTBA
MCXOJHOT0 BEIIECTBa WIIM MPOJIYKTa PEaklUU 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 MCXOJHBIX BEIIECTB WJIH MPOJTYKTOB PEaKInu).

A30Tcojep:Kalniue opraHudeckue coeqnHeHus.(3 1)

AMMHOKHCIOTHI KaK aM(i)OTCpHI)IC OpPraHnu4CCKUC COCANHCHUA. du3nyecKue u
XHUMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha IMpuMepe FHI/IHI/IHa). buonoruueckoe
3HAaYCHUC aMHUHOKHCIJIOT. HCHTI/II[BI.

benku kak mpupoiHbIE BBICOKOMOJIEKYJIIIpHBIE coequHenHus. [lepBuuHas,
BTOpUYHAS U TPETUYHAS CTPYKTYypa O6eskoB. XMMUYECKUE CBOMCTBA OEIKOB:
TUIPOJIN3, ICHATYpallks, KaUeCTBEHHbIC PEaKIny Ha OeNKu.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEIECTB M UX MPEBPAILCHU:
Ha0JII0/ICHNE U ONTMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JICHATYpAIlHs OCIKOB IIPH
HarpeBaHUMU, IBETHBIC PEAKIIUU OCIIKOB.

BricokomoJiekyasipHbIe coeqMHEeHUsA (2 1)

OCHOBHBIE TIOHSTHS XUMUH BBICOKOMOJICKYJIAPHBIX CoeﬂHHeHHﬁ: MOHOMCD,
IMOJIMMCP, CTPYKTYPHOC 3BCHO, CTCIICHDb IMOJIMMCPpU3alli, CPCOAHASA MOJICKYJLIPHAA
Macca. OCHOBHBIC MCTOAbI CUHTC3a BBICOKOMOJICKYJISIPHBIX CoeHHHeHHﬁ -
MMOJIMMCPpHU3alusd U ITOJIUKOHACHCAIIUA.

DKCNEepUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEIIECTB M UX MPEBPAILICHUI:
03HaKOMJIEHHE ¢ 00pa3aMu MPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexnpeIMeTHbIX CBA3€H NPU U3YUEHUH OpraHndeckor Xxumuu B 10
KJIacCe OCYUIECTBIISIETCS Yepe3 UCIOIb30BaAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX

HOHHTHﬁ, TaK 1 HOHHTHﬁ, ABIIAOMIUXCA CUCTCMHBIMU JISI OTACIIBHBIX IIPECAMCTOB
CCTCCTBCHHO-HAYYHOI'O IHUKIJIA.



OO01Me ecTeCTBEHHO-HAayYHbIE IOHATHS: SIBJIEHUE, HAYYHBIN (akT, runoresa,
3aKOH, TEOPHUsl, AaHAJIN3, CUHTE3, KIACCU(PUKALINS, IEPUOTUYHOCTb, HAOIIOIEHHE,
MU3MEPEHUE, IKCIIEPUMEHT, MOAECITUPOBAHUE.

dwusnka: MaTepus, SHEPTHS, Macca, aTOM, 3JICKTPOH, MOJICKYJIa, YHEPTeTUICCKUN
ypOBEHbB, BEIIECTBO, TEJI0, 00HEM, arperaTHOE COCTOSTHUE BEIEeCTBa, (PH3NYECKUE
BEJIUYMHBI U €IUHUITBI UX U3MEPEHUS.

buonorus: kinetka, opranusm, 6uocdepa, 0OMEeH BElIECTB B OpraHU3ME,
doTocuHTE3, OMOJIOTHUECKHN aKTUBHBIE BEleCTBa (OCITKH, YTIIEBOIBI, KUPHI,
(bepmMeHTHI).

['eorpadusi: MuHepasbl, TOpHBIC TOPOJIbI, TTOJIE3HBIE UCKOTIAEMbIE, TOILIUBO,
PECYPCHI.

TexHomorus: MUIOCBBLIC ITPOAYKTBI, OCHOBLI PAllTUOHAJIbBHOT'O ITUTAHUS, MOKOIIHUC
CpCACTBA, JICKAPCTBCHHBIC 1 KOCMCTHUYCCKUC ITPCITaPaThl, MAaTCPHUAJIbI U3
HNCKYCCTBCHHBIX 1 CMHTCTHUYCCKNX BOJIOKOH.

11-i kaace

OBLIAA U HEOPTAHUYECKASA XUMUSA
TeopeTuueckue ocHOBBI xXumMuu (13 u)

XUMHUYECKU 371eMeHT. AToM. S1po aTtoma, U30TOMbI. DJIEKTPOHHAS 000JI0UKa.
DHepreTudyeckre ypoBHHU, MOAYPOBHU. ATOMHBIC OpOHUTANH, S-, P-, 0- SJIEMEHTBHI.
Oco0eHHOCTH pacTpeieeHHs] JIEKTPOHOB MO0 OpOUTAISIM B aTOMaX JI€MEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(UTYpaALIKs aTOMOB.

[Tepunonnueckuit 3akoH u llepuonnyeckas cucteMa XUuMHUYECKUX di1eMeHTOB [[. U.
MenpeneeBa. CBsi3b epUOIMUECKOT0 3aK0HA U [lepuoanyeckoit cucTemMbl
xuMHuueckux 3yeMeHToB JI. Y. MeHieneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECKUX DJIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX M CIIOKHBIX BEIIECTB I10 TPYIIIIAM M TICPHOJIaM.
3HayeHUEe MEePUOJUYECKOTO 3aKOHA B Pa3BUTHUH HAYKHU.

Crpoenue BelecTBa. XUMHUYECKas CBsA3b. BUIIbI XUMUYECKOW CBSI3H (KOBaJECHTHAS
HETOJIIpHAs U TIOJIIpHAs, MOHHAs, MeTauTndeckasi). MexaHu3Mbl 00pa3oBaHus
KOBQJICHTHOW XUMHYECKOM CBSI3U (OOMEHHBIN U TOHOPHO-AKIIEITOPHBI ).
Bonopoanast cBsi3b. BaneHTHOCTB. DNEKTPOOTpULIATENBHOCTE. CTeNeHb
okucneHus. VMIoHbl: KATHOHBI U AHUOHBI.

BemiecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MTOCTOSIHCTBA
COCTaBa BEUIECTBA. THUMbI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOKMCTBA
BEIIECTB OT THNA KPUCTAIIMYECKON PEIIETKH.

[TonsTHEe 0 AUCTIEPCHBIX cucTeMax. VICTUHHBIE U KOJJIOWIHBIE PACTBOPBI.
MaccoBast 10J1s1 BellleCTBa B pacTBOPE.



Knaccudukanus Heopranndeckux coequHeHnid. Homenkiatypa HeopraHnyeckux
BEILIECTB. | 'eHeTHUECKasA CBSA3b HEOPTaHUYECKNX BEIECTB, IPUHAIICKAIINX K
Pa3IUYHBIM KJIACCAM.

Xumuueckast peakius. Kinaccupukaiys XMMHUUECKUX peakliuii B HEOPraHUYeCKOon
Y OPraHMYECKON XMMHUU. 3aKOH COXPAHEHUSI MACCHI BELIECTB, 3aKOH COXPAHEHUS U
IIPEBPALLECHUS SJHEPTUM IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakinu, e€ 3aBUCUMOCTh OT pa3Iu4HbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMuyeckoe paBHoBecue. DakTopbl, BIUAIOLINE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun JlelllaTense.

SHeKTpOJII/ITI/I‘IeCKaH Jucconuranms. CuipHBIE U c1a0bIe QJICKTPOJIUTHIL. Cpeﬂa
BOJHBIX paCTBOPOB BCIICCTB: KUCJIad, HeﬁTpaHBHaH, mIeJI049Had.

OXHUCITUTEIbHO-BOCCTAHOBUTEIIHHBIC pPEaKmunu.

DKCMEPUMEHTAIBHBIE METO/Ibl U3YUEHHUSI BEIIECTB U UX MPEBPALICHUIA:
neMoHctpanus Tadaui «Ilepuoandeckas cuctema XumMudeckux saeMenTos J1. 1.
MeneneeBay, U3y4eHHE MOJICNICH KPUCTAIUIMUECKUX PEIIETOK, HAOII0eHNE

U OTIMCaHWe JIEMOHCTPAIMOHHBIX U JIJAOOPATOPHBIX OIBITOB (Pa3yioKeHUE
NEPOKCH]Ia BOJOPO/IA B MPUCYTCTBUU KaTaanu3aTopa, OnpeieseHue Cpeibl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHLHOTO HHAMKATOPA, PEAKIIMH HOHHOTO
oOMeHa), MpoBeIeHHE MTPaKTUIeCKON padoThl «BiusiHue pa3andHbIX PaKTOpoB Ha
CKOPOCTb XMMHUYECKOM peaKIfm.

Pacuérnbie 3amaumn.

Pacu€Tel 0 ypaBHEHUSIM XUMUYECKUX PEAKLINN, B TOM YUCIIE TEPMOXUMUYECKUE
pPacu€Thl, pacU€ThI C UCIIOJIB30BAHUEM IIOHSATUS «MAcCOBas J0JIs1 BELLIECTBAY.

Heoprannuyeckas xumust (17 4)

Hewmeramnel. [lonoxenue HemeTamoB B [lepuoanueckoit cucteMe XuMHUYECKAX
anemenToB JI. Y. MeHneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. DU3UYECKUE
CBOMCTBa HEMETAIJIOB. AJUIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPO/Ia, CEPh,

docdopa u yriaeposa).

XHUMHUYECKHE CBOMCTBA BAKHEUIIINX HEMETAIIIOB (FaJOT€HOB, CEPhl, a30Ta,
docdopa, yriaeposa u KpeMHUS) U UX COCTMHCHUH (OKCHIOB,
KHCJIOPOJICOJICPIKAIINX KUCIIOT, BOJIOPOAHBIX COCTUHECHUI).

[IprMeHeHne BaXXKHENIINX HEMETAJIJIOB U X COCTMHEHHUM.

Mertamisl. [lonoxenne metaiuioB B [lepruoandeckoil cucteMe XMuMHYECKUX
anemenToB [I. 1. Menneneea. OcOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI09EK
aToMOB MeTaioB. O0mue puzndeckne cBorcTBa MeTauioB. CrtaBbl METAJLIIOB.
DIIEKTPOXUMHUYECKHM Pl HAPSHKEHU METAIIIOB.

XUMHYECKHE CBOMCTBA BAKHEUIIINX METAJIJIOB (HATPHH, KaJIMM, KaJIbIIUNA, MAarHUH,
AQTIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHU.



O61ue crocoObl nosyuyeHus: MetauioB. [I[puMeHenrne MeTamioB B ObITY U
TEXHUKE.

OKCIIEpUMEHTAIBHBIE METO/IBI U3YUYEHHUS BEIECTB U UX MTPEBPAILLEHNN: U3yUEHUE
KoJuieKuuu «MeTaibl U CIUIaBbl», 00pa3lloB HEMETAIUIOB, PELLICHUE
HKCIIEPUMEHTAIBHBIX 3a]1a4, HAOII0/IEHUE U ONHMCAHUE IEMOHCTPALIMOHHBIX U
71a60paTOPHBIX OMBITOB (B3aMMOIEHCTBUE TUAPOKCHUIA ATIFOMUHHUSI C PACTBOPAMHU
KHUCJIOT U 1IeJ0Yel, KAYECTBEHHbIE PEaKIIMU Ha KATUOHBI METAJJIOB).

Pacuérnplie 3agaumn.

Pacuértel macchl BeliecTBa Wik 00bEMa ra30B MO0 U3BECTHOMY KOJIMUECTBY
BEIIECTBA, Macce WM 00bEMY OJTHOTO M3 YUACTBYIOIIMX B PEAKIIMH BEILIECTB,
pacu€Tbl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMU, €CITU OJTHO
U3 BEIIECTB UMEET MPUMECH.

XuMus 1 KH3Hb (2 4)

Ponb xumMuu B o0ecrieyeHUn 3KOHOFI/I‘ICCKOI>’I, BHGPFGTHHGCKOﬁ u HHIIIGBOﬁ
6€3OHaCHOCTI/I, Pa3BUTUHN MCIOWUTIUHBI. IlonsTue o HAaYYHbIX MCTOAAX IMO3HAHUA
BCIICCTB U XUMHUYCCKUX peaKum”I.

Hpe,ZICTaBJIGHI/ISI 00 O6IIII/IX HAaYYHBIX IIPUHIHUIIAX ITPOMBIIIJICHHOT'O MMOJTYUCHUA
Ba)KHEHUIIIMX BCIICCTB.

YenoBek B MHUPC BCIICCTB U MATCPHUAJIOB! Ba)KHEHIIINE CTPOUTCIIBHBIC MAaTCPHUAJIbI,
KOHCTPYKIMOHHBIC MAaTCpUAJIbl, KPAaCKH, CTCKJIO, KCpaMUKa, MATCPHUAJIbI OJIA
QJICKTPOHHUKH, HAHOMATCPHUAJIbI, OPTAaHNYCCKNUEC 1 MUHCPAJIBHBIC y,Z[06pCHI/I}I.

XuMUs ¥ 310pOBbE YEJIOBEKA: ITPAaBUJIA UCIIOJIb30BAHUS JICKAPCTBEHHBIX
npernapaToB, MpaBuiia 6€30MaCHOTO UCIIOIB30BAHUS TPETapaTOB OBITOBON XUMUU

B IIOBCETHEBHOM KU3HU.
MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBSA3EH MpU U3yueHUn oOIel 1 HeOpraHNIEeCKOM
XuUMUHU B 11 KJ1acce ocymiecTBIseTCS Yepe3 UCI0JIb30BaHUE KaK O0ITUX
€CTECTBEHHO-HAYYHbIX MOHSITUMN, TAK U OHSATUH, SBIISIIOUIMXCS CUCTEMHBIMU JJISI
OTJIEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO6uue ecTecTBEHHO-HAYYHbIE MTOHATHS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHanu3, CUHTE3, KiIaccuuKaIys, IepuogNIHOCTh, HAOII0ICHNE, YKCTICPUMEHT,
MOJIETUPOBAHUE, UBMEPEHUE, SIBJICHHE.

du3znKa: MaTepus, YHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
W30TOIl, PAIMOAKTUBHOCTh, MOJICKYJIA, SHEPIr€TUUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3NUECKHE BEIUYMHBI U €IMHUIIBI UX
U3MEPEHHUS, CKOPOCTh.

buonorus: kierka, opraHnusM, sKocucTema, onocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTAMUHBI, OOMEH BEILIECTB B OpPraHU3ME.



['eorpadusi: MuHepasbl, TOpHBIE TOPO/IbI, MTOJIE3HBIE UCKOMAEMbIE, TOILIUBO,

pPECypCHI.

TexHomorus: Xumu4deckas IMPOMBIIIIJICHHOCTDb, MCTAJLITYPTHA, IPOU3BOACTBO
CTPOUTCIIbHBIX MAaTCPUAJIOB, CEJIbCKOXO03SMCTBEHHOE MMPpOU3BOACTBO, MUIICBAA
IMPOMBIIIJICHHOCTD, (bapMaI_[eBTI/I‘{€CKa$I IMPOMBIIIJICHHOCTD, ITPOU3BOACTBO
KOCMCTHUYCCKHX IIPEIIapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCPUAJIOB,

QJICKTPOHHAA NPOMBIIIIICHHOCTh, HAHOTCXHOJIOT'UH.

TemaTnueckoe mianupoBanuelO-i kiaacc

n/n

KoandecTBO 4acoB

HaumenoBaHnue
a3/1eJI0B U TeM IIpakTnye
pasi KonTpoiabu P
NPOorpamMmabl Bceero CKHe
ble padoThI
padoThI

JyieKTPOHHBbIE (IU(POBHIE)
o0pa3oBaTe/IbHbIC peCypcChl

Paznen 1. TeopeTnueckue 0CHOBBI OPraHUYECKOM XUMUH

1.1

[Ipenmer
OpPTraHUYECKOU
xumuu. Teopust
CTPOCHHUS 3
OPraHu4eCKUX
COCIMHEHUN
A.M. bytnepoBa

bubmmorexa POIII
— resh.edu.ru/subject/29/10/

Uroro no pazneny 3

Pa3nen 2. YrieBoaopoasbl

51 Ipenenbhbie bubarorexaPIIII —
' | YIICBOIOPObI 2 resh.edu.ru/subject/lesson/6151
— aJKaHbl
HenpenenvHbie
2 2 | YIJII€BOAOPOIBI: 6 1 Tpenaxep «O0MaKO 3HAHUIN.
aJIKCHBI, knacc, OO0 «®uszukonJlad
aJKaJIueHBbI,




AJIKMHBI

2.3

ApomaTtnyeckue
YIJII€BOAOPOIBI

DneKTpOHHBIN 00pa30BaTEIbHE
«Jlomamaue 3amanus. CpeaHec
obpazoBanue. Xumusa«, 10—11 |
N3parensctBo «lIpocsemenues

2.4

IIpuponusie
UCTOYHUKHU
YIJIE€BOJOPOIOB
U UX
nepepadoTKa

Hroro no pazneny

13

Paznen 3. Kucsopoaocoaep:xanue opraHudeckue coeJuHEH s

3.1 | Couptel. ®enon | 3
AnbpIaeruabl.
Kap6oHossie bubnnorexaPDIII
3.2 | KHCIOTEHL. 7 1 .
resh.edu.ru/subject/lessc
CI105KHEBIE
3¢hupbI
3.3 | YrieBoasl 3 1
Hroro no pazneny 13

Pa3znen 4. Azorcoaep:xamue

OPraHmIeCKMe COCIMHCHUSA

AMWUHBI.

4.1 | AMUHOKHUCIIOTBI. 3
benku

Uroro no pazneny 3

Pa3zgea 5. BbICOKOMO/IEKYJIsSIpHbIE COCAMHEHUS

5.1

IracTmaccel.
Kayuykn.
Bonokna

Hroro no pazneny

OBILIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

34




11-i kaace

KonnuyecTBo yacos JIEKTPOHHBbIE
HaumenoBaHue
Ne (uu¢posrbie)
pa3/aesioB U TeM
n/n KontpoabHnsie | [IpakTuyeckne | oopa3oBaTeibHbIe
NpPOorpamMmmabl Bceero
padoThI padoThI pecypcsl
Paznen 1. TeopeTrnueckue 0CHOBBI XMMHHU
Ctpoenue
aTOMOB.
[Tepuognueckuit
3aKOH U
1.1 | [epmommieckas 3 bubnuorexa POII —
pHoZ resh.edu.ru/subject/29/11/
cucreMa
XUMUYECKHUX
anemenToB J[. M.
Menneneena
DNEeKTPOHHBIN
o0pa3oBaTeIbHBIN pecypc
Ctpoenue «JlomamHue 3amaHus.
1.2 | BewIeCTBA. 4 Cpennee ob1iee
Mmuoroo0pa3zue oOpa3oBaHue. XUMUSAK,
BEIIECTB 10-11 xmace, AO
HU3patenbcTBO
«IIpocsemenue»
Tpenaxep «O06maKko
XHUMUYECKUe 3HaHuW». Xumus. 11
1.3 6 1 1
peakiuu kiacc, OO0
«DuzukonJlady»
Uroro no pazneny 13
Pazgea 2. Heopranuveckast XuMust
2.1 | Meramsr 6 <..>




2.2 | HemeTtammsl 7
CBs3b

2 3 | HEOPraHMYECKUX 5
Y OPraHUYECCKUX
BEIIECTB

Uroro no pazneny 17

Pa3znen 3. XumMus 4 JKU3Hb

3.1 | Xumus u )XKu3Hb 2
Uroro no pazneny 2
OBIIEE

KOJIMYECTBO 34
YACOB I1O

ITPOTPAMME
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