PABOYAS ITPOTPAMMA YYHEBHOI'O ITPEIMETA «XUMMWUSD»
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

HOACHUTEJBHAA 3AIINCKA

[IporpaMMa MmO XUMUUM Ha YPOBHE CpEOHEro 00mero ooOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTEIBHON MPOTPAMMBI CPEAHETO 001mero oOpa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DefepalbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom Konuenuuu npenogaBanus yueOHOTo
npeaMera « XuMusS» B 00pa3oBaTelbHBIX opraHuzaiusax Poccuiickoit denepanuu,
peanu3yronMX OCHOBHbIE 00pa30BATENbHbBIE TPOrPAMMBI, U OCHOBHBIX MOJIO0KEHUN
«Crpareruu passutus Bocniutanus B Poccuiickonn @enepanuu Ha niepuon 1o 2025
roga» (Pacnopsixenue [IpaButenberBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auM00OYCIOBIECHHOCTH IICJICH,
COJEpKaHUs, pe3ylbTaToOB OOyuYeHUsT U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpazoBaHHOCTH. OHO CHOYKUT 3aBepUIAIONIMM 3TallOM peaju3allid  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KJIIOUEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
4eJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILLIEHUS K CBOEMY 37J0POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOyYarOIIMXCS Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUYEOHOTO MpeIMeTa « XUMHUS,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINPEAEIECHbl B MpPOTrpaMMe MO XHUMHH C
y4€TOM creuu@uKd HayKd XUMHH, €€ 3HA4YeHHs B IO3HAHUU TPUPOJLI U B
MaTepuaIbHON KM3HU O0ILECTBa, a TAaKXKe C YUETOM OOIIMX LeNel U MPUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHME€ CHCTEMBl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit @eneparuu.

XUMHMS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyio poJib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHUE 1IEJIOCTHOTO TPEACTaBIEHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS



BEIIECTBEHHOT'O COCTaBa OKPYXKAIOIIETO0 MHUPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aUMOJICHCTBYS C APYTUMHU €CTECTBEHHBIMU HAayKaMH, XHUMHs CTala
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTUH HalpaBi€Ha Ha peUICHHE
IJI00ANBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBHM C OOIIMMU IEISIMH U TPUHIUIAMU CPETHEro OOIIEero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOOUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIEUIHOTO BKJIIOYEHUS B JKU3Hb COIMYMA, IPOJOJIKEHHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBngomuMu  TpeaMeTa  «XUMHUs»  SBISAIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOIIasi U HEOpraHWYECKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZEepaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XMMHHU (C BKIIOUYEHHEM 3HAHMH W3 OO0Ield XMMHH) U
opranndeckol xumuu. GopMHUpPOBaHUE JAHHOW CHCTEMbl 3HAHHWM NMPU U3YYCHUU
npeaMera 00ecredYrBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCErO0 MHOTOO0Opa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuvecKas XuMus» cQopMupoBaHa B MPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHWH HA  ONPEICIEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce OpraHMYeCKOW XHMHH BeEIIeCTBa
paccMaTpuBalOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPTaHWYEeCKUX
COCMHEHHM, a TakKe Ha YPOBHE CTEPECOXUMHUYECKMX M  3JIEKTPOHHBIX
IpEeICTaBICHNI O CTPOCHHH BeriecTB. CBeneHNs 00 M3ydaeMbIX B Kypce BellecTBax
JIAIOTCSl B Pa3BUTHH — OT YTIIEBOJOPOIOB /10 CIOXKHBIX OMOJOTHYECKH aKTUBHBIX
coequHeHud. B Kypce  OpraHMyeckod  XMMHM  MOJY4alOT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEpBOHAYAILHBIC
MPEICTABIICHUS] O XMMUYECKOM CBSI3M, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHMOCTH CBOWCTB BEIIECTB OT X CTPOCHHSI, 0 XUMUIECKOU PEAKITHH.

[Ton HOBBIM yIrJIIOM 3peHUS B TpeaMeTe «XuMHsS» 0a30BOT0 YpOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTMYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHS O0OyJarolMMCsS TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

EnuHasg cucrema 3HaHUM O BaXKHEWIIMX BEHIECTBAaX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKXKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAHUs JONONIHsIeTCs B Kypcax 10 u 11 kinaccoB anemenTamu
COJIEp)KaHMs, UMEIOIIMMHU KYyJbTYpOJIOTHYECKUA M MPUKIATHON XapakTtep. OTH
3HaHMS CMOCOOCTBYIOT MOHMMAaHHUIO B3aUMOCBSI3M XMMUM C JAPYTMMHU HayKaMw,
PAacKpBIBAIOT €€ pOJIb B IO3HABATEIBHON M IPAKTUUECKOMN AEATEIbHOCTU YEI0BEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
Y TIPAKTUYECKUX MPUIIOKEHUA XMMUH, IOMOTalOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBA3aHHBIX C XHUMHUEH,
KPUTHUYECKHU OCMBICIIMBATh UH(DOPMALIMIO U TPUMEHSTH €€ JJIs TIONOJHEHUS] 3HaHUH,
pELICHUS UHTEIUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX MCCIIEI0BATENbCKUX 3a1a4. B
LEJIOM COJEp)KaHUE Y4eOHOro mnpeaMera «XuMUsS» AAHHOTO YPOBHSI W3YUYEHUS
OPUEHTUPOBAHO Ha (POpMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIsL TIOHMMaHWsT (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepUalbHOE €IMHCTBO
HEOPraHUYECKOT0 U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOECHUEM, II03HABAEMOCTD IPUPOJHBIX SIBICHUM ITyTEM DKCIIEPUMEHTA
U pELICHUS MPOTUBOPEUYMI MEXIy HOBBIMU (DaKTaMHM M TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodsieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOUINX 0a30BOE 3HAUEHUE IS Pa3IMUHbIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a U 00paboTKu
uH(popMaluu, HEOOXOAUMBIX [UJIi MNPUOOPETEHUS OMNbITa MPAKTHYECKOW U
MCCJIEIOBATENBCKON JIeATEIbHOCTH, 3aHMMAlOUIEl Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHusi XMMHM Kak Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAyKH KaK 0OJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW W3y4eHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3pEHMs TJaBHBIMU LIETSIMU U3YyYEHHUS TpEeaAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIEH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIYEBbIC MOHATHUS, (PYHIAMEHTAIbHBIE 3aKOHBI U TCOPHUH XUMHH,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE W IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IICHUIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C NCTOPUEH X
Pa3BHUTHUA U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIINA, HEOOXOIUMBIX I MPUOOPETEHUS YMEHU I
OPUCHTHPOBATHCSI B MUPE BEIIECTB W XMUMHUYCCKHUX SIBICHHH, MMEIOIINX
MECTO B MIPHUPOJIC, B IPAKTHUECKOHN U MMOBCETHEBHOMN KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOMIOJICHUEM  TPaBUI
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeMeTa B MporpaMMe 1o XUMUHU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TPHOPUTETAMH B CHUCTEME CpefHero oOmiero oOpa3zoBanus. CerogHs B
MPETOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE COJEep>KaHusl OOy4yeHus, OPHEHTHPOBAHHONM Ha MOATOTOBKY
BBIIIYCKHHMKa 00111€00pa30BaTeIbHON OpraHu3alluy, BIAJCIONIET0O HE HabopoM
3HaHWM, a (DYHKIIMOHAIBLHON TPAMOTHOCTHIO, TO €CTh CIOCOOAMU W yYMEHUSIMU
aKTUBHOTO MMOJYyYEHHUS 3HAHUN U IPUMEHEHUS WX B PCATBHON KU3HH JIJIST PCIICHMUSI
MPAKTHYECKHX 3ajad.

B cBs3u ¢ 3TUM Ipu U3y4ueHUU NpeIMeTa « XUMHUS) JOMUHHUPYIOIIEe 3HAUCHHE
MPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

amanraiusi 00yJaromMxcsl K yCIOBUSAM ITWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHre y OOy4aroOmMXcs KIIFOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEO0OXOMMBIX TSI IPUOOPETEHHUS OTIBITA IEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XWMHH, a TaKXKe JUIsl OIEHKH C TO3HIMA IKOJOTHYECKOMN
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
4eJI0BeKa U MPUPOIHYIO CPEIY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEHM 00YyJaroIIMXCs: CIIOCOOHOCTH CaMOCTOSTENIBHO IPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B  TyMaHHUCTHYCCKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUS K TPUPOJE U CBOEMY 3J0POBBIO, a TaKXKe MNPUOOPETEHHs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsmacTu «EcTecTBeHHO-Hay4YHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hegento), B 11 kimacce — 34 yaca (1 yac B Heziento).

COAEPXAHUE OBYUYEHUA
10 KJIIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnYecKOi XUMHU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHHUE B
NIOJIYy4YEHUM HOBBIX BEIIECTB M MaTepHUasoB. Teopus CTpPOEHUs OpPraHUYECKHUX
coenuHenuid A. M. bytiepoBa, e€ ocHOBHbIE MoO0XkeHUsA. CTpyKTypHbIE (hOPM yIIbI
OpraHM4ecKux BemecTB. ['omonorus, u3oMepus. XHUMUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIE U KPATHBIE CBS3H.

[TpencraBienue o kiaccU(pUKalMu OpraHudeckux BemniecTB. HomeHkiatypa
OpraHMYECKUX COEIUHEHUN (CUCTEeMaTWUyecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEHUILINX MPEIACTABUTENEH KIACCOB OPraHUYECKUX BELIECTB.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHHUE ¢ 00pa3liaMH OpraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIEeCTB, HAONIOJCHWE M OINHCaHUE



JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPAILECHUIO OPraHUYECKUX BEIIECTB MpU
HarpeBaHuu (IJIaBjieHue, OOyTIMBaHUE U TOPEHHE).

Yriaesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, IOMOJIOTHUYECKMH psa. MeraH M 3TaH —
IpOCTEHIINE NPEACTABUTENN AJKAHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuu 3amMenleHUs] U TOPEHUs), HAxXOXKIECHUE B MPHUPOJE, IOJYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U IPOIUJIEH —
IpOCTEHIINE NPEACTABUTENN AJIKEHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuuMu THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATALlMM, OKHUCIECHUS U
MOJINMEPU3ALINH ), TOITYYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmwnOytamueH-1,3: cTpoeHHe, BaKHEHIIIHE
XMMHYECKHE CBOMCTBa (peakuus nojaumepusauuu). IlomyuyeHue CHHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifl. ALIETHIIEH
— TMPOCTEHIIMIA TPEICTaBUTENb AJKHMHOB: COCTaB, CTPOEHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMH T'MAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
TOPEHMUsI ), IOJTyYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, QpU3NYECKUE U XUMHYECKUE CBOWCTBA
(peakiuu rajoreHMpOBaHUS U HUTPOBAHUS), NOJIYYEHUE U NMPUMEHEHUE. Tonyon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUSL U HUMPOBAHUS), nOTyueHue U npumeneHue. TOKCUIHOCTh ApEHOB.
['eHeTnueckas CBA3b MEXAY YIJIEBOJOPOAAMH, MPUHAJIEKAIIMMHU K Pa3IudHbIM
KJIACCaM.

[IpuponHble HMCTOYHMKH YIJIEBONOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
He(dTauble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUN, KATATIUTUYECKUi), Tupoiu3. [IpomyKTh
nepepadoTku HePTH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIH
yrojib U MPOAYKTHI €r0 MepepadoTKU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAaKOMJIEHUE C 00pa3laMu I1acTMacc, KaydyKoB U pe3uHbl, KoJuiekuuu «HepTob»
U «YT0JIb», MOJAEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M rajJOr€HONPOU3BOIHBIX,
IPOBEJICHUE MPAKTUYECKOW PabOThl: MOJyUYEHHUE ITUIICHA U U3YUEHUE €r0 CBOMCTB.

PacuéTHrble 3amaun.

Bbluncnenuss 1Mo ypaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIECTB WK IPOAYKTOB PEAKIUH).

Kucaopoacoaepxaiiue opranuyeckue CoeJUHEHUS




[IpenenpHple OQHOATOMHBIE CIHUPTHL. MeETaHOJ M DJTAaHOJN: CTPOCHHE,
bu3nYecKkue W XUMHYECKHE CBOWCTBA (peakluu C AaKTUBHBIMH METaJlJIaMH,
rajoreHoBOJIOpPOJIaMHi, TOpPEHUE), NpUMEHEHHE. BoIOpoJHbIE CBA3M MEXKAY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  COHUPTHL. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHUE,
bu3nYecKkue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO MICIOYHBIMU
MeTaJlJIaMU, Ka4eCTBEHHAsl pPEakiusi Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBUE Ha
opraHusM yenoBeka. [[puMeHeHre rmmuepruHa U STUICHTJIMKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYEeCKUe U XUMUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpnerunibl U kKemownwvl. DopMmanbiaeruj, —aneTanbACTHN:  CTPOCHUE,
bu3MYecKue U XUMHYECKHE CBOWCTBA (PEAKIIMU OKHCIICHUS M BOCCTAHOBJIICHUS,
KauE€CTBEHHBIC PEAKIINH), OJYYCHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE MpeiesIbHbIC KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAs
KHCJIOTBL: CTPOCHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCJIOT, peakius dTepu(puKaIum), nolydeHue u npumeHenue. CteapuHoBas
M OJICMHOBAsl KUCJOTHI KaK MPEJICTAaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 2(QUpPbBl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uuponus
cioxHbIX 3¢upoB. XKupsl. 'unponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.

VYrneBonmpl:  cocTtaB, KjiaccUUKAUs ~ yriaeBojoB  (MOHO-, JHU- U
nonucaxapuapl). ['oko3a — mpocTedimmii MoOHOCaXxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3NYECKUE U XUMHUYECKUE CBOMCTBA (B3aMMOICHCTBHE C TUAPOKCUIOM
menu(ll), okucienne aMMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBeHue,
OpO’KEHUE TITIOKO03bI), HAXO0XKACHUE B IPUPOJIC, MPUMEHEHNE, OMOJIOTHYECKas POJIb.
dotocuHTe3. pyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMeposl. CTpoeHUE Kpaxmaia U
netoao3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIIH3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
MPOBE/ICHUE, HAOJIIOJICHUE W OIMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOja
okcugoMm Meau(ll)), MHOroaroMHbIX CHOUPTOB (B3aMMOJIECUCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHUE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmemu(ll), B3ammMomeicTBHE Kpaxmalia C HOJOM),
MIPOBEICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

PacuérHble 3anaumn.



Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BENIECTBA WM MPOAYKTa PEaKIUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MUCXOIHBIX BEIIECTB WA MTPOTYKTOB PEAKIINN ).

A30TcozepKallie OPraHu4eCKUe COCTUHEHUSI.

AMMHOKHCIIOTHI Kak aM(oTepHbIe oprannyeckue coeguHeHusi. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha mpuMepe riauiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeauHeHud. llepBuuHnas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallKsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
HaOJFOICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JeHATYpaIlrs OCIKOB MPHU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKYJISIPHBbIE COeINHEHUS

OCHOBHBIE TOHSTHUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNEHb MOJUMEpPHU3AIMU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCAIIHSL.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXpeaMETHBIX CBS3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01m1e ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SBJICHUE, HAYYHBIN (DaKT, rUmoresa,
3aKOH, TEOPHs, aHAJIU3, CUHTE3, Kiaccu(dukaius, NepruoIMIYHOCTh, HAOII0IeHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: MmaTepus, OJHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HDHEPreTUYECKUM YpOBEHb, BEIIECTBO, TeJlO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PU3NYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Oumochepa, oOMEH BEIIECTB B OpTraHU3ME,
dboToCHUHTE3, OHOJIOTMYECKH aKTHUBHBIC BeliecTBa (OENKH, YIJIEBOIbBI, >KHPHI,
(bepMEeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMbIEC, TOILIMBO,
pecypchl.



TexHonorus: [MMICBLIC TPOAYKTBI, OCHOBBLI PAalMOHAJIBHOIO IIUTAHUA,
MOKOIIMEC CpeaAcCTBa, JICKAPCTBCHHBIC 1 KOCMCTHYCCKUC IIPCIIApaThl, MAaTCpHUAJIbI U3
HCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMUYECKH dneMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUO0B. DINEKTPOHHASI KOH(PUTYpaLUsi aTOMOB.

[Iepunonnueckuit 3akoH U [lepuoauueckas cucreMa XMMUUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBs3b NEPUOAMYECKOro 3akoHa M Ileproandeckoil CHCTEMBI
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHMYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpyIIaM H MEepUOIaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBsS3b. BHAbl XHUMUYECKOW CBSI3H
(kOBaJIeHTHasi HEMOJsIpHas W MOJspHas, MOHHAsA, MeTauiyeckas). MexaHUu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecrBa MOJEKYJSIPHOTO W HEMOJIEKYJISIDHOTO  CTPOCHHMs.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. Wbl KPUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonstne o nucnepcHbix cucreMax. VICTUHHBIE UM KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 101 BEeCTBa B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas — peaknusa. Kimaccupukanmss —XUMHYECKMX — peakiuii B
HEOPraHUYECKOM M OpPraHUYeCKOM XHMMHH. 3aKOH COXPaHEHHsS MAacChl BEIIECTB,
3aKOH COXPAHECHUS U MPEBPAILICHUS SHEPTUM TPU XUMUUYECKUX PEAKLIMSX.

CKOpOCTh peakliiu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOE paBHOBecHE. DaKTOpbI, BIMUAKOIIME HA COCTOSHHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Onextponutnyeckas aucconuanus. CuibHbIe U cradbie dnekTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJAsA, HEUTpaIbHas, IEITOYHAS.



OKUCAUTETbHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

OKCIepUMEHTAJIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpalllCHUN:
neMoHcTpauus Tadbimmn «llepuonnueckas cucreMa XxuMuueckux 3imeMeHToB [l U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOIIOJCHUE U
OMKMCAaHKE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOpOJia B MPUCYTCTBUU KaTalnu3aTopa, OMPE/IeICHUE CPEAbl PACTBOPOB BEIIECTB
C IOMOIIBLI0 YHUBEPCATBLHOTO MHANKATOPA, PEAKIIUU HOHHOTO OOMEHA), TPOBEICHUE
MpaKkTUYECKON paboThl «BiusHue pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XUMHUYECKOM
peakuum».

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIuid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCTIOJIb30BAHUEM MOHSITHUS «MaccoBas J0JIs
BEILIECTBAY.

Heoprannyeckas xumus

Hemeramner. Ilonoxxenne HemetaisioB B llepuomunueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpO/a, cephl, hochopa u yriaepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, yriepoga U KpEeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHEHNE BaXKHENIIINX HEMETAIIIOB U KX COCUHEHHUIA.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckont cucreMe XMMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIuiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIIUX METAJIOB (HATPUM, KaJIMi, KaJblIWi,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
U3y4YeHUE KOJUICKIIMU «MeTauibl U CIUIaBbl», OOpa3IlOB HEMETAIOB, pPEIICHUE
HKCIIEPUMEHTANILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMCAHHUE JIEMOHCTPAIIMOHHBIX |
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMHUHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuéter macchl BemecTBa wiM 00BbEMa ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,



pacuéTel Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OJHO
13 BELIECTB UMEET IPUMECH.

XHMUA ¥ )KU3Hb

Ponp xumumn B o0ecne4eHUH SKOJIOTMYECKOM, dHEPreTUYeCKOW M MUIIEBOU
0€30M1acHOCTH, PAa3BUTUM MeNULUHBL. [loHATHE O Hay4YHBIX METOAAX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUU.

[IpeacraBnennss 00 OOMMX HAyYHBIX MNPUHOUIAX [POMBILIIEHHOTO
IIOJIY4CHUS BaXKHEHIINX BEILIECTB.

YenoBek B MHpE BEIIECTB M MATEpUAIOB: BAKHEUIINE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepUaibl I JIEKTPOHHMKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAIBbHbBIC
yA0OpeHus.

XAMHST W 30pPOBBE YEJIOBEKA: IpaBUJa HCIIOJIB30BAaHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuiia 0€30MacCHOr0 UCIIOJIb30BAHUS MTPENapaToOB OBITOBOM XUMUH B
ITOBCETHEBHOM KU3HH.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHW4YeCKOM XUMHUH B 11 Kacce oCylIeCTBISIETCS Yepe3 MCIIONIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W MOHATHH, SBISIOMIUXCS
CUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHHUE.

dusuka: MaTepus, IHEPIUs, Macca, aToM, IEKTPOH, POTOH, HEUTPOH, UOH,
M30TOII, paIHOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHB, BEIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHME BEUIECTBA, (PU3MYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUs, CKOPOCTb.

buonorusi: kinerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
peCypCHI.

TexHonorus: XMMHYECKasi MPOMBILIIEHHOCTb, METAJLUTYprus, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE IPOU3BOACTBO, IIHILEBAs
IPOMBIIIUIEHHOCTh,  (papMalieBTHYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpPenapaToB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEpHUAIIOB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA TTPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylibTaTaM OCBOCHUS
oOy4aronMMuUCs TPOrpaMM  CcpefaHero ofmiero oOpa3oBaHus  (JIMUHOCTHBIM,
MeTanpeIMETHBIM U PeAMETHBIM). HayuHo-MeToanueckoit OCHOBOM /ISt pa3pabOTKu
IUTAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMM CPEAHETO OO0IIero oOpa3oBaHUs
ABJISIETCA CUCTEMHO-ESTEIbHOCTHBIN OAXO/.

B coOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JMYHOCTHBIX PE3YyIbTATOB OCBOCHHS IpeaMeTa « XUMHUSD Ha YPOBHE CPEHETO OOIIETO
00pa30BaHUsl BBIJICIECHBI CIEAYIOIINE COCTABISIOLIUE:

OCO3HAaHHE OOYYAIOIMMUCA POCCUMCKON TpaxAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOIIPEEIICHUIO;

HaJINYME MOTUBALUU K O0yUYEHUIO;

L[EJICHANIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIAEHUH JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAULIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroIMXcsi PYKOBOJCTBOBATHCSA B CBOEH
NEATENBHOCTH II€EHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKAMM, NPHUCYLIUMHU LIEJIOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJU4Me MPABOCO3HAHUS HKOJOTMYECKON KYJIbTYypbl M CIIOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IpeaAMeTa «XUMHsS» JOCTUTAIOTCS B
€IMHCTBE Yy4eOHOW W BOCHHUTATEIbHOW JESATEIbHOCTM B COOTBETCTBUHM C
I'YMaHHUCTHYECKUMHU, COIIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU U
UJeanamMu poOCCUHCKOI0 rPakIaHCKOro O0IIECTBa, MPUHITHIMU B O0IIECTBE HOPMaMU
M T[paBWIaMU TOBEACHHS, CHOCOOCTBYIOLIMMHU MpOLECcCaM  CaMOIIO3HAHMS,
caMOpa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHMSI INYHOCTH O0YYaIOUTUXCS.

JIM4HOCTHBIE  PE3yJIbTaTBl  OCBOEHUS MpeaMeTa «XUMHUS»  OTPaXKaroT
c(OPMHUPOBAHHOCTh ONBITA MO3HABATENbHOM M TMPAKTUYECKON AESATENbHOCTU
oOy4Jaronuxcsi Mo peajin3aluy TPUHATHIX B OOILECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHUsl O0YYAIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB M OOS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOMOPSJIKY;

OPENCTaBICHUS O COLUMAJIbHBIX HOpPMax M MpPaBHIIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATETLHOCTH MPU CO3JAHUN yIeOHBIX
MIPOEKTOB, PEIICHNN YI€OHBIX M TIO3HABATEIBHBIX 3a7]a4, BHIOJHCHHN XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TMPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATIU3€ PA3IMYHbIX BUJIOB YUYEOHOU €SI TEIHLHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHUA:

IIECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HAcCJEAUIO
OTEYECTBEHHOW XMMUH;

yBaXEHUSI K TMPOIECCY TBOpPYECTBA B 0OJACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAYKH €CTh pe3yJbTar
JUIMTENbHBIX ~ HAOMIOJACHUM,  KPOMOTJIIMBBIX  AKCIIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECa U MO3HABATEIbHBIX MOTHBOB B IMOJYYEHHUH U MOCIEAYIONIEM aHAIA3E
uH(}OpMAaIUU O MEPEAOBBIX JTOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHWBATh CUTYalluH, CBS3aHHBIC C XMMUUYECKUMU SIBICHUSMU, U
MIPUHUMATh OCO3HAHHBIE pELICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBECHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEICHHUE M TOCTYNKH CBOUX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE TMOCIEJACTBUM 3STUX
MIOCTYTKOB;

4) gpopmMupoBaHNs KyJbTYPHI 310POBbS:

MOHMMAaHUSl I[EHHOCTEH 3I0poBOro W  0Oe3omacHOTO o0pa3a  JKHM3HU,
HEO0OXOJAMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3WYECKOMY U
MICUXWYECKOMY 37]0POBBIO;

coOmro/ieHrss TpaBwil 0e30MacHOro OOpallleHusi C BEIIeCTBaMH B OBITY,
ITOBCEJHEBHOM KU3HU U B TPYAOBOM AEATEIBLHOCTH;

MOHMMAHUSl I[IEHHOCTH TMPAaBUJI  UHAUBUAYAIBHOTO U  KOJJIEKTUBHOTO
0€30I1acHOr0 MOBECHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHUS TOCIEACTBUNA W HEMPUSTHS BPEIHBIX MPUBBIYEK (YOTpeOIeHuUs
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATENbCKON
NeATEeIbHOCTH, OOIIECTBEHHO IMOJIE3HOM, TBOPUYECKON U IPYTUX BUAX JEATCIBHOCTH;

YCTAHOBKHM Ha aKTMBHOE Y4acTHE B PELICHUU MPAKTUYECKUX 3a]a4 COLMAIBHOM
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3Y4YEHUIO Mpodeccuil pa3IMuyHOro pojia, B TOM
YuCJIe HA OCHOBE MIPUMEHEHUS TIPEAMETHBIX 3HAHUH 10 XUMUHU;



YBAXKEHUS K TPYLY, JIIOJIAM TPYAa U Pe3yJabTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIBHOW  TPAaCKTOPUU
oOpazoBanusi, Oyaynieil npodeccun U peanu3anuu COOCTBEHHBIX )KM3HEHHBIX IJIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpedbHOCTEH 0011IecTBa;

6) 3K0JIOrH4eCKOr0 BOCIIMTAHUSA

AKOJIOTMYECKU 1€JIeCO00pa3HOr0 OTHOLIEHUS K TMPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MIIE;

NOHUMAaHUSl IJIO0AJTBHOTO XapakTepa OJKOJOTUYECKUX MpoOsaeM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOW CPEbI;

OCO3HaHUS HEOOXOIMMOCTH MCTIOIb30BaHUS JOCTHIKEHUN XUMHH JIJIST PEIICHUS
BOITPOCOB PAILIMOHAIBHOTO MTPUPOIONIOIb30BAHUS;

AKTUBHOI'O HENPUATHS IEUCTBUMN, IPUHOCIIINX BPEIl OKPYKAOIIEH TPUPOTHON
cpelne, yMEHHUSI MPOTHO3UPOBATh HEOJATONPHUSATHBIE JKOJIOTMYECKHE TMOCIEACTBUS
MPEANPUHUMAEMBIX JIEUCTBUM U NIPENOTBPAIATh UX;

HAJIMYMSL PA3BUTOTO IKOJOTMYECKOTO MBIILUICHUS, 3KOJOTUYECKON KYJIBTYPBI,
OIbITA JAEATEIIBHOCTU YKOJIOTUYECKON HAINPABICHHOCTH, YMEHHUSI PYKOBOACTBOBATHCS
MMU B TTIO3HABATEJIbHON, KOMMYHUKATUBHON U COLIMAIILHOM MPAKTUKE, CIOCOOHOCTH U
YMEHHS aKTUBHO IPOTUBOCTOSITH UI€0JI0TUU XeMO(poOuu;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CIeM(PUKA XUMHUH KaK HAyKH, OCO3HAHUS €€ poJiki B JOPMUPOBAHUU
pPallMOHAJIBHOTO HAYYHOTO MBIIUJICHUS, CO3JIaHUM IEJIOCTHOTO MPEICTaBICHUs 00
OKPYXaIOIIEM MUPE KAK O €AUHCTBE MPUPOABI U YEIIOBEKA, B TOZHAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHu Ipo0JIeM COXPaHEHUsI IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHUH JJISI COBPEMEHHOM IMBUIIU3AIUU:
B €€ TYMaHHUCTUYECKOW HANpPABJICHHOCTH M BaXHOW POJU B CO3JaHUM HOBOUW 0a3bl
MaTepUAIbHOW KYJbTYPhI, PEIICHUU TJIOOATBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEUECTBA — CBIPHEBOM, DSHEPreTUYECKOM, TMHUIIEBOM H  SKOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00OECIICYCHUHN YCIIOBHI YCIICIIHOTO TPYy/ia U
HKOJIOTUYECKH KOM(POPTHOM KMU3HH KAXKIOTO YiIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOU I'PAMOTHOCTH: IOHUMAaHUSI CYIIHOCTH METOJ0B MO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIMOJIb30BaTh MOJydaeMble
3HAHUSA JJIS aHATIU3a U OOBSICHEHHS SIBICHUM OKPYKAIOIIETO MUPa U IPOUCXOISAIINX B
HEM W3MEHEHHH, YMEHHUS JeiaTh 0OOCHOBAHHBIC 3aKITIOYCHHS HAa OCHOBE HAYUYHBIX
(haKTOB M UMEIOIINXCS TAHHBIX C IEJIBI0 MOJYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIHHO UCIIOIB30BAaTh XMMUYECKUE 3HAHUS JIJISl PEIICHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYaITUsIX;



MHTEpeca K MO3HAHUIO U UCCIEA0BATEIbCKON 1€ATEIbHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3OBaHUIO U
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHMM IO XUMHU B
COOTBETCTBHUHM C KU3HEHHBIMU [TOTPEOHOCTSIMU;

UHTEepeca K OCOOEHHOCTAM TpyJa B PA3IMYHBIX cdepax NpodeccHOHATBLHON

JNEATCIIBHOCTH.
METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOSHUS Y4YeOHOro mpeamera «XuMHUS» Ha
YpOBHE CcpeaHero o011ero 00pa3oBaHms BKIIOYAIOT:

3HAYUMBbIE TUTS dbopMupoBaHus MHUPOBO33PEHHUS oOyJaronmxcs
MEXIUCIUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYyUHbIC ITOHATHS, OTPaXKaoIIHe
IIEJIOCTHOCTh HAyYHOHW KapTUHBI MHpa W CHeUUu(PUKYy METOJOB IO3HAHUS,
HCITOJIb3YeMBIX B ©CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPIHs, SBJICHHE,
MpoIiecc, CUCTEeMa, Hay4YHBIH (paKT, MPHUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCCIIeOBaHNE, HAOTIOIeHNEe, M3MEPEHUE, DKCIIEPUMEHT U IPyTHE);

YHUBEpCAJIbHBIC Y4ueOHbIe JelcTBHUS (ITO3HABaTEJIbHBIC, KOMMYHUKATHBHBIC,
peryJIaTHBHBIE), o0ecreunBaromue GopmMupoBaHue GyHKIIMOHATBLHON TPaMOTHOCTH 1
COIMATBHON KOMITETEHITUN 00yJaroIuXcs,

CIIOCOOHOCTH 00YYaIOIIUXCSl MCIOJIb30BaTh OCBOECHHBIE MEXKIUCIUILIMHAPHEIE,
MHPOBO33pPEHUYECKHUE 3HAHUS U YHUBEPCAJIbHBIC YUeOHBIC JeHCTBUS B TI0O3HABATEILHOM
Y COITMAJIbHOMN MPaKTHKE.

MeranpenMeTHbIe Pe3yiabTaThl  OTpaXkKaloT OBJAJACHUE YHHBEPCAJIbHBIMU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHUKATUBHBIMUA U PETYIISITUBHBIMU JICHCTBUSMU.

OBJajieHue YHHBEPCAJbHBIMH YUeOHBIMHU MO3HABATEIbHBIMY /1€l CTBUSIMU:

1) 6a30Bble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOSTEIIbHO (DOPMYIIMPOBATh M aKTyaJu3UPOBaATh MPOOIIEMYy, BCECTOPOHHE
e€ paccmaTpuBaTh;

OTpeNeNniaTh IIENM JEATCIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH WX
TOCTH)KEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATCIBHOCTH C TIOCTABICHHBIMHU HIETISIMU;

UCIIOJIb30BaTh TMPU OCBOCHUW 3HAHUM NTPUEMBI JIOTHUYECKOTO MBIIIICHUS —
BBIJICTISATh XapaKTEpPHbIC IPU3HAKW TOHITHH M YCTaHABIWBATh WX B3aWMOCBS3b,
HCITOJIB30BaTh COOTBETCTBYIOIIUE TMOHATHS IJII OOBSICHCHHS OTACIBHBIX (DAaKTOB W
SIBJICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPHH JIUIS KIACCU(PUKAIMU BEIIECTB U XUMHUCCKUX
pEaKLNiA;

yCTaHaBIWBATh  MPUYUHHO-CIICJICTBEHHBIE  CBSI3U  MEXIYy  M3y4aeMBbIMH
SIBJICHUSIMU;



CTPOUTh JIOTHYECKHUE pacCyXAeHHs (MHIYKTUBHBIC, JEIYKTUBHBIC, TIO
aQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH ¥ TPOTHUBOPEUUS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUCHUS;

OPUMEHATh B MPOIECCE MO3HAHUS, MCIOJIb3yEeMble B XMMUU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIH, MPEOOPa30BBIBATh MOJICIBHBIC MPEACTABICHUS — XUMHUYCCKHMA
3HaK (CMMBOJ) 3JIEMEHTa, XUMHUYecKast GopMyJia, ypaBHEHNE XUMHUECKON PEaKIuu —
MpU PEIICHHH YYEOHBIX ITO3HABATCIBHBIX W TMPAKTUYECKUX 3a7a4, MPUMECHSTH
Ha3BaHHbIE MOJCJIbHBIC MPEACTABICHUS ISl BBISIBJIICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIHI.

2) 6a3oBble McCIeA0BaTEILCKIE AeiiCTBUSI:

BIIQJICTh OCHOBAaMH METOJOB HAYYHOTO ITO3HAHMS BEMIECTB U XUMHUYECKHX
peaKkiuu;

dbopMyIHpOBAThH 1ENU U 3a/1a4U UCCIEAOBAHUS, UCIIOJIb30BATh MOCTABICHHBIE U
CaMOCTOSATENbHO CPOPMYIIMPOBAHHBIE BOMPOCHI B KAUE€CTBE MHCTPYMEHTA MTO3HAHUS U
OCHOBBI JIJIs1 POPMUPOBAHUS TUITOTE3HI IO MTPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYKJICHUM;

BJQJI€Th HABBIKAMU CaMOCTOSITEIbHOTO IUJIJAHUPOBAHUS U MPOBEICHUS
YUEHUUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUs HAOIIOaTh 3a XOJ0M
MpoIecca, CaMOCTOSATEIBLHO TIPOTHO3UPOBATH €ro  pe3yibTaT, (OPMYIUPOBATH
0000IIIeHNsI W BBIBOJBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YJIhTATOB HCCIICIOBAHUSA,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOJEIaHHON paboTe;

npuoOpeTaTh  OMBIT  YYEHUYECKOM  HMCCIIEeNOBATEIhCKOM U MPOEKTHOU
JEeSTETbHOCTU, TIPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY TTOUCKY
METO/JIOB pEIICHUs TMPaKTUYECKHX 3a/]ad, NPUMEHEHHWIO pPa3IUYHBIX METO/IOB
MTO3HAHUS.

3) pa6ora c nnpopmanueii:

OPUEHTHUPOBATHLCS B PA3TUYHBIX UCTOYHUKAX MH(POpMaIK (HayqYHO-TIOMYJIIpHAs
JTUTEpaTypa XUMHUECKOTO COJIEp>KaHus, CIIpaBOYHbIE TTOCO0us, pecypchl HTepHeTa),
aHATM3UPOBATh HH(OPMAITUIO PA3TMIHBIX BUIOB U OPM MPEACTABICHUS, KPUTHICCKU
OIICHWBATh €€ TOCTOBEPHOCTh U HEMTPOTHBOPECUNUBOCTH;

dbopMyIMpoOBaTh 3aMpPOChl U MPUMEHSATH PA3JIMYHBIE METOJbI TPH TIOUCKE U
otoope wuHbOpPMAIIUM, HEOOXOAUMOM JJIS  BBINIOJTHEHUS  y4eOHBIX  3a7ad
OIIPENICIIEHHOTO TUIIA;

nproOpeTaTh ONBIT  HWCIIONB30BaHUSA HWHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U Pa3IUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BRIOMPATh ONTUMAIBHYIO (JOpMY MpeIcTaBlIeHNUsS HHPOpMaIUn
(cxempl, TpaduKy, TUArpaMMbI, TAOJIUIIBI, PUCYHKH U IPYTHE);



MCIIOJIH30BaTh HAYYHBIN SI3BIK B KAYECTBE CPENICTBA MPHU PabOTE C XUMUUYECKOU
nH(pOopMaIuen: TPUMEHSITh MEXIPEeIMETHBIC ((PU3NIECKHe U MAaTEMAaTHIECKIE) 3HAKH
U CUMBOJIBI, (hOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPEJICTBA
HarJIsiTHOCTH.

OBJiaeHne YHUBEPCAJIbLHBIMUA KOMMYHHKATUBHBIMHY IEHCTBUSIMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBbI B XOJI¢ JAMANIOra W/WJH
JMCKYCCHUH, BBICKA3bIBATh UJIeH, (OPMYIUPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIBHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C MPE3CHTAIMEl pPe3yJbTaTOB I[I03HABATEILHONU JEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIbHO WJIK COBMECTHO CO CBEPCTHUKAMHU IPU BBINOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKOM paboThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaM3allii Y4eOHOro PoeKTa U (OPMYIHPOBATH BHIBOJBI 110
pe3yabpTaraM IMPOBEAEHHBIX MCCIEAOBAHUNA IMyTEM COTJIACOBAHUS MO3UIMI B XOIE
00Cy>XeHust 1 0OMEHa MHEHUSIMHU.

OBJaieHne YHUBEPCAJIbLHBIMU PEryJIsiITUBHBIMU J€CTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBaTh M OCYIIECTBIISITh CBOK IO3HABATEIBHYIO
NEATENIbHOCTh, OMNpeNeNsas €€ LelMd M 3aJadyd, KOHTPOJIHMPOBATH W 1O MEPE
HEOOXOJAMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil ~ alrOpUTM JCUCTBUH  MpHU
BBIIIOJTHEHUH Y4YEOHBIX U  HCCIEOBATEIIbCKUX 3a7ad, BbIOMpaTh Haunbosee
3¢ PeKkTUBHBIN CIOCOO UX PEIICHUS C YUYETOM MOTYUYEHHUS HOBBIX 3HAHUH O BEIIECTBAX
U XUMHUYECKUX PEAKLINSIX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEU JEATEIbHOCTH HAa OCHOBE caMoOaHajiu3a U
CaMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMuUsh» OTpa)karoT:

chOpPMUPOBAHHOCTh  NPEACTABJICHUM O  XUMHUYECKOM  COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUU B ITIO3HAHUU SIBIICHUI NPUPO/IBI, B
(GOpMHUpPOBAHUM MBINIJICHUS ©  KYJIBTYPHl JIMYHOCTH, €€ (PYHKIMOHAIHHOU
IPAaMOTHOCTH, HEOOXOJAMMOM [JIsi PEIICHUs MPAKTHUYECKUX 3aad M DKOJOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOTHOM cpene;

BJIQJICHUE  CHUCTEMOW  XMMHUYECKMX  3HaHUH,  KOTopas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TTOHATUS (XUMUYECKUIN DJIEMEHT, aTOM, JIEKTPOHHAsT 000JI04YKa
aToMa, MOJIEKYJa, BaJEHTHOCTb, JJICKTPOOTPULIATEIIBHOCTh, XHWMHYECKasl CBS3b,
CTpykTypHas ¢dopmyna (pa3BEpHyTass M COKpalll€HHas), MOJIb, MOJISIpHAs Macca,



MOJISIDHBIH  O0BEM, YIVIEPOAHBIA CKENeT, (QYHKIMOHANbHAS TPYIIa, paauKal,
M30MEpHsI, U30MEPhI, TOMOJIOTHYECKHUI PsiI, TOMOJIOTH, YTJIEBOIOPOIbI, KUCIOPOI H
a30TcojepkKallie COCNMHEHHs, MOHOMEp, TMOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCJIMHEHHUSA); TEOPUU U 3aKOHBI (TEOpUsl CTPOCHHUSA
oprannueckux BemiecTB A. M. ByrtiepoBa, 3aKOH COXpaHEHHsSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3BIK XHUMHW;, MHPOBO33PEHUYCCKUEC 3HAHMSI,
JIeKAIIMe B OCHOBE MIOHUMAHUSI IPUYNHHOCTH M CUCTEMHOCTH XUMHYCCKHUX SIBICHHM,
(aKTOJOTUYECKHE CBEJIEHUS O CBOMCTBaX, COCTaBe, IMOJYYEHWH U O€30MacHOM
UCIOJIb30BAaHUU BAXXHEUIINX OPraHWYECKUX BEHIECTB B OBITY M MPAKTHUYECKOU
TeSITETPHOCTH YEJIOBEKa,;

c(hOPMHUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEPHBIC NPHU3HAKH TTOHATHMH,
yCTaHABJIMBATh MX B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHS MpU
OMKCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHNYEeCKUX COCANHEHUI;

c(OpPMHUPOBAHHOCTh YMEHHUH MCIOJIb30BaTh XUMHYECKYI0 CHUMBOJMKY IS
COCTABJICHHSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) (popMyt
OpPTaHUYECKUX BEIIECTB M YPABHECHUN XUMUYCCKUX PEAKIIMH, N3TOTABIMBATH MOJCIIN
MOJICKYJI OpPTraHWYECKUX BEHIECTB I WJUIIOCTPAIMM HUX XUMHYECKOTO H
MIPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(OPMHUPOBAHHOCTh YMEHUW yCTaHABIMBATH MPUHAIC)KHOCTh HW3YUCHHBIX
OpPTaHUYECKHX BEIIECTB M0 UX COCTABY M CTPOCHUIO K OMPEACIEHHOMY KJIacCy/TPYIIIe
coeMHEHUN  (YTJICBOJOPOMbI, KHUCIOPOJA U  a30TCOJEpXkallue COSIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COCAMHEHHS), JaBaTb WM Ha3BaHUS [0 CHUCTEMaTHYECKOU
Homenkiatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC HA3BaHUS OT/EIbHBIX
OpTaHUYECKUX BEIIECTB (ITHJICH, NMPOIUJICH, alleTUJICH, dTUJICHTIINKOIb, TIIHIICPHH,
dbeHon, GopManmbaeTHI, aleTaabIACTH, MypaBbHHAS KHCJIOTa, YKCYCHAas KHCJIOTA,
OJICMHOBAas KHWCJIOTA, CTEApUHOBAs KHUCJIOTa, TJIOKO3a, (PYyKTO3a, Kpaxmad,
1IEeJIJTI0JI03a, TJIUIIHH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEACNATh BHABl XUMHYECKOW CBSI3U B
OpTaHUYECKUX COCTUHEHUSIX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMCHHSI TPUMEHATh TOJOXKCHHUS TEOPUU CTPOCHUS
opranudeckux BemiecTB A. M. bytiepoBa /st 00ObsSCHEHUS 3aBUCHUMOCTH CBOWCTB
BEIIIECTB OT X COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE, PU3NUECKHE U
XUMUYCCKHE CBOWCTBA  THUIWYHBIX  MPEJACTABUTEICH  pa3IUYHBIX  KJIACCOB
OpraHUYeCKUX BeIIeCTB (METaH, 3TaH, dTUJIEH, MPOMUJIEH, alleTWIeH, OyTaauen-1,3,
MeTunoyTaaueH-1,3, 0eH30J, METaHOJ, 3TaHOJ, dTUJICHTIUKOIb, TIUIEPHUH, (HEHOT,
areTanbAeTH]l, MypaBbUHAs M YKCYCHasi KHCJIOTHI, TJIOKO3a, Kpaxmall, IeJUII0I03a,
aMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh TCHETHUYECKYIO CBSI3b MEXIYy HUMH



YpPaBHEHUSIMU COOTBETCTBYIOLIMX XUMHUYECKUX PpEAKIUA C HCHOJIB30BAHHEM
CTPYKTYPHBIX (OPMYII;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh MCTOYHUKU YTIEBOJOPOIHOTO
ChIpbs (He(pTh, IPUPOJHBIN a3, YroJib), CIIOCOOBI UX MEePepPabOTKH U MPAKTUYECKOE
MIPUMEHEHUE TTPOIYKTOB MEPEpadOTKH;

c(OPMHUPOBAHHOCTh YMEHHH TPOBOJAWTH BBIYUCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEUIECTBA WM MPOAYKTA
pPEaKIMM [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJIHBIX BEIECTB
WIH MIPOJAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMECHHUM BIIAJETh CUCTEMON 3HAHWK 00 OCHOBHBIX METO/axX
HAay4YHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMHUU MPU U3YYEHUHU BEIIECTB U XUMHUUECKUX
ABJIeHUM (HaOo/IeHne, U3MEPEHUE, SKCIEPUMEHT, MOJIETUPOBAHKE), UCIIOIb30BATh
CUCTEMHBIE XUMUYECKUE 3HAHUS ISl IPUHITHUS PEIICHU B KOHKPETHBIX >KM3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUHN COOJIIOJATh MpaBWIa MOJb30BAHUS XUMHUYECKOU
MOCy/IOM U JTa0OpaTOpHBIM O0OpYJIOBaHMEM, a TaK)Ke NpaBuja OOpalleHus C
BEIIIECTBAMH B COOTBETCTBHUM C HWHCTPYKIUSMU TIO BBITIOJIHEHHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yYMEHUM TUJIAHUPOBATH M  BBINOJHATh XUMHUUYECKUU
AKCIEPUMEHT (IIpEeBpalleHUs] OPraHUYECKUX BEIIECTB MPU HArpeBaHUU, MOTYyUYCHHE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKLIUH OPraHUYECKUX BEIIECTB,
JieHaTypalys O€JIKOB IIPU HArpEeBaHUH, IBETHBIC PEaKIUU OEJIKOB) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU 0€30MacHOCTH MPU OOpAIIeHUH C BEIIECTBAMU U JIA0OPATOPHBIM
000pyJ0OBaHUEM, NPEJICTABIATh PE3yIbTaThl XMMUYECKOIO SKCIIEPUMEHTA B (opMe
3aluCy YpPaBHEHUN COOTBETCTBYIOIIUX peaKIuid U (GOPMyIHpPOBaThH BHIBOIbI HA OCHOBE
ATUX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh yYMEHUN KPUTHYECKH aAHAJU3UPOBATH XUMHYECKYIO
uHopMaIMio, TOJy4aeMyl) M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOMU
uHpopmanuu, THTEpHET U IPYTrUX);

c(hOpMHUPOBAHHOCTH YMEHUH co0Jro1aTh MpaBuiIa JKOJIOTUYECKHU
11€JIECO00PA3HOTO TIOBEACHUS B OBITY U TPYJIOBOM NESITEIILHOCTHU B IEISIX COXPAHCHUS
CBOErO 3J0pOBbS W OKpYXarolled NPHUPOJHOM Cpelbl, OCO3HABaTh OIACHOCTH
BO3/ICHCTBUSI HA )KUBBIE OPraHU3MbI OTIPEICIEHHBIX OPraHUYECKUX BEILIECTB, TOHUMAs
cmbicn mokazarens [IJIK, moscHAT, Ha mpuMepax CrocoObl YMEHBIICHUS W
MpEeA0TBPALICHUS! UX BPETHOTO BO3JICHCTBUS Ha OPTraHU3M YEJIOBEKA;

JUIsl OOy4YaroIIMXCS C OTPAaHUYCHHBIMHA BO3MOXKHOCTSMH 370POBBS: YMEHHUE
MPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAaX II03HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUH;



JUTSI CIICTIBIX U CITA00BUIAIIUNX 00YUAIONMIUXCS: YMEHUE UCTIOIB30BaTh PElbehHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyit.

11 KIIACC

[IpeameTHbIC pe3ynbTaThl OCBOCHUS Kypca «O0mas u HeopraHu4ecKass XUMHUs»
OTPAKAIOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUI: O  XUMHUYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUU B TTIO3HAHUU SIBIICHUI NPUPO/IBI, B
(GOpMHUPOBAHUM MBIIUJICHUST H  KYJbTYPHl JIMYHOCTH, €€ (PYyHKIHOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOM ISl PEHICHHUS MPAaKTHUYECKUX 3a/lad M SKOJOTUYECKU
000CHOBAHHOTO OTHOIIIEHUS] K CBOEMY 3/I0POBBIO U MPUPOTHOU CpeIE;

BJIAJICHUE  CHCTEMOW  XMMHYECKMX  3HAHUW,  KOTOpas  BKIIKOYACT:
OCHOBOTIOJIAralomue MOHATHS (XUMHUYECKHH DJIEMEHT, aToM, H30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOUTAJIM aTOMOB, HMOH, MOJIEKYJIa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTh, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, UOHHAs, METAJJIMYECKasi, BOJIOPOJIHASI), KPUCTAJUIMYECKAsT pelIETKa,
TUNBl ~ XMMHUYECKUX  PEAKLUMM,  pacTBOP,  BJIEKTPOJHUTBI,  HEJICKTPOJIUTHI,
AJIEKTPOJINTUYECKAsT  JOUCCOLMALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMy, XUMHUYECKOE pPaBHOBECHE); TEOPUM U 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON AucCoLMalny, nepuoanueckuii 3akon . 1. MenaeneeBa, 3ak0H
COXPaHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHWS M MPEBPALICHUS SHEPTUU IIPU
XUMUYECKUX  pPEaKLMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUM SI3bIK  XHMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIUIME B OCHOBE IMOHMMAHUS MPUYUHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTHMYECKHE CBEACHHS O CBOWMCTBAX,
COCTaBe, MOJIYYCHUU U OE€30MaCHOM HCIOJIb30BAaHUU BAXHEUIIUX HEOPTraHUYECKHUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEIHLHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHUHN BBIABIATh XapaKTepHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSITUS MPHU
ONMCAaHUH HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHUPOBAHHOCTh YMEHHUH HCIMOJIb30BaTh XUMHUUYECKYI0 CHMBOJIUKY IS
coctaBieHuss  (GOpMyd  BEUIECTB U YpPaBHEHUA  XUMUYECKHX  PEaKIIHid,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBmanbHbie Ha3BaHHS OTAEIbHBIX
HEOPraHMYECKHUX BEIIECTB (yrapHbIN ra3, yriaeKUCblid ra3, aMMHaK, rai€Hasi U3BeCTb,
HeraméHas U3BeCTh, MUThEBAs CO/a, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMNpPENEATh BAJEHTHOCTh M CTEICHb OKHUCJICHUS
XUMHYECKUX JIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTABA, BUJI XUMUYECKOU CBA3U
(KOBaJICHTHasi, WOHHAs, METaUIM4YecKas, BOJOPOAHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAsl, MOJICKYJIsIpHas,



MOHHAasl, METaJUIMYECKasi), XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHECHUI;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIICKHOCTh HEOPTAHUUECKHUX
BELIECTB MO MX COCTaBY K ONpPEAENEHHOMY KJIAcCy/TpyIie COECIUHEHUN (MPOCThIe
BEIIECTBA — METAJJIbl U HEMETaJUIbl, OKCHJbI, OCHOBAaHUS, KHUCIOTHI, aM(pOTEepHBIC
TUAPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUHN PACKPBIBATh CMBICI MIEpUoArUecKoro 3akona /1. U.
MenpeneeBa U JI€MOHCTPUPOBATH €0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBbHYIO U
MPOTrHOCTUYECKYIO (PYHKIUU;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh NEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mnepuonoB lleproguyeckoil cucTeMbl XHUMHYECKUX
anemeHToB JI. M. MeHneneeBa, WUCHONB3ysd MOHATHA «S-, P-, O-3JEKTpOHHBIC
opOuTaNM», «IHEPreTUYECKUE YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HN3MEHEHMUS
CBOWCTB XUMHYECKUX DJEMEHTOB M HMX COEAMHEHUW MO MEepuoAaM U TpyIIaMm
[Teprnoanyeckoit cuctembl XuMrudeckux 3neMeHToB /. 1. Menaeneena;

c(hOpMHUPOBAHHOCTh YMEHU XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUUECKUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX KJIACCOB, MOATBEPXKIAThH
CYIIECTBOBAHUE TEHETUYECKOW CBSI3HM MEXKIY HEOPraHMYECKUMHU BEIIECTBAMH C
MTOMOIILI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUIA;

c(hOpPMUPOBAHHOCTh YMEHUS KIACCUPUIUPOBATH XUMHUYECKHE PEAKIIMU 10
pa3IMYHBIM MpHU3HAKaM (YHCITYy M COCTABY PEArMPYIONIMX BEUIECTB, TEMJIOBOMY
abdexTy peaxiuy, U3MEHEHHUIO CTENEHEH OKHCIICHUS DJIEMEHTOB, OO0paTUMOCTU
peaKuu, y4acTHIO KaTalanu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHU COCTABJISATh YPABHEHUS PEAKIIUIA PA3TUYHBIX THUIIOB,
MOJIHBIE U COKpAIIEHHbIE YPABHEHUS PEakiMil HOHHOTO OOMEHa, yUUThIBasl yCJIOBHUS,
[IPU KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;

c(OPMHUPOBAHHOCTh ~YMEHUW  TPOBOJUTH  PEAKIMU, MOATBEPKIAAIONINE
KAQUeCTBEHHbII COCTaB pAa3JIMYHBIX HEOPTraHWUYECKUX BEIIECTB, paclO3HABATh
OTIBITHBIM TMYyTEM HOHBI, MIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTraHUYECKHUX
BEILIECTB;

c(OPMHUPOBAHHOCTh ~ YMEHHM  pacKphIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOIO OajiaHca
ATUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHUM OOBSCHSITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
peaKIuy OT pa3IudYHbIX (AKTOPOB; XapaKTep CMEIICHUS XMMUYECKOTO PAaBHOBECHUS B
3aBUCHMOCTH OT BHeIIHero BozaeicTeus (npuniui Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUW  XapaKTEPU30BaTh XUMUYECKHUE TMPOIECCHI,
JIeXalye B OCHOBE IPOMBIIIJIEHHOTO MOJTYYE€HHS CEPHOM KUCIOTHI, aMMHAKA, a TAKKe



cOpPMUPOBAHHOCTh  MpEACTaBICHUM 00 OOMMX HAy4YHBIX MPUHIMIAX U
HKOJIOTMYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOJICTBA;

c()OPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C HCIIOJIB30BAHUEM
HOHATHUS «MAcCOBas J10JI BELIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHUM Ia30B MpHU
XUMUYECKUX PEaKUUsAX, MacChl BEIIECTBAa WM 00bEMA Tra3oB MO HM3BECTHOMY
KOJIMYECTBY BEILECTBA, MAacC€ WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIHH
BEIIECTB, TEIUIOBOTO 3¢ (}eKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHs] MacCChl
BELIECTB, IPEBPALLECHUS U COXPAHEHUsI SJHEPTUH;

c(OpPMUPOBAHHOCTh YMEHHUI COOJIIO/IaTh MpaBUiia MOJIb30BAHUS XMMHUYECKOM
MOCYy/IOl U JTa0OpaTOpPHBIM O0OpPYJIOBAaHHMEM, a TaKKe NpaBujia OOpalleHus C
BEILIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU IO BBIIOJHEHHUIO JITA0OPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMUPOBAHHOCTb YMEHUN IUIAHUPOBATb M  BBIIOJHATH XUMHYECKHUN
AKCIIEPUMEHT (pa3lIoKeHHE MEepOKCHIa BOAOpOAa B MPUCYTCTBUU KaTajau3aTopa,
ONpeaeNeHUe Cpeabl pACTBOPOB BEIIECTB ¢ MOMOILIBIO YHUBEPCAIBHOIO MHAMKATOPA,
BIIMSIHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOM pEaKIMK, PEaKUi HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklUuu Ha cyib(aT-, KapOOHAT- U XJIOPHUA-aHUOHBI, Ha
KaTHOH aMMOHMS, pEUIEHUE SKCIEPUMEHTAIBHBIX 3a1ad no TemaM «Metamis» U
«HemeTtanb») B COOTBETCTBHUHM C ITPaBUIIaAMU TEXHUKH O€30MaCHOCTHU MPU 00pallleHUN
C BeIIeCTBAMM U JAaOOpPaTOPHBIM OOOPYJIOBAaHUWEM, MPEACTABIATh PE3YyIbTaThl
XUMHUYECKOT0 SKCIIEPUMEHTA B (DOpPME 3aMHCH YPABHEHUI COOTBETCTBYIOIIUX PEAKIIMIA
1 (GOpMyJIMPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB;

cOPMUPOBAHHOCTh ~YMEHUI KPUTHYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uHpopManuIo, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaIK, IHTepHET U ApYTHX);

c(hOpMHUPOBAHHOCTH YMEHUH co0Iro1aTh npaBuia JKOJIOTUYECKHU
1eJ1eCO00pa3HOro MOBEACHUS B OBITY M TPYJOBOU AESITEILHOCTU B LENSIX COXPAHEHUS
CBOErO 3J0pOBbS W OKpYXarolled NPHUPOJHOM Cpelbl, OCO3HABaTh OIACHOCTH
BO3JICUCTBHSI Ha >KMBBIE OpPraHU3Mbl OIPEACIIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazatesns [[JIK, mosicHsITh Ha mpuMepax crnocoObl YMEHBIIEHUS U MPEI0TBPAILCHUS
UX BPEIHOIO BO3JICHCTBUS HAa OPTaHU3M YEJIOBEKA,;

UIg O0yYaroIMXCs C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHE
MPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX METOJAaX IIO3HAHMUS BEUIECTB U
XUMHUYECKHUX SIBJICHUM;

JUTSI CIIETIBIX U CIA00BUIAIIMX 00YUAIOIIUXCS: YMEHUE UCTIOIB30BATh PElbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anmucu XuMU4IecKux GopMyL.
TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
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[lepronnueckuii 3aKOH U
Ilepronnueckas cucrema

Meupeneena

XUMHYECKHX dj1eMeHToB J[. 1.

[MOK

https://myscho
ol.edu.ru/

1 CTpoeHHE BEIECTRa.
' MHuoroo6pasue BEIECTB

bubauoreka
HOK

https://myscho
ol.edu.ru/

1.3 XHUMHYECKUE PEeaKITUU

bubauoreka
HOK
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Hroro no pasneny

13

bubauoreka
HOK

https://myscho
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Pa3nen 2. Heoprannueckasi xumMusi
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2.2 Hewmerautel
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53 CBs13b HEOPraHUYECKUX U
' OPraHUYECKHX BEIIECTB
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Hroro no pazneny
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bubaunoreka
HOK
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Pa3pea 3. Xumus 1 ;Ku3HbL

3.1 XUMHUA U KU3HDb

bubOmmoreka
[HOK

https://myscho
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectB JIeKTPOHH
0 4acoB ble
uudposbie
Ne i/ Tema ypoka bp
Hara oOpa3oBareJ
Bcero
bHbIE
pecypcsl
bubnuoTeka
1 [IpenmeTt opranuueckoil XuMuu, e€ 1 LIOK
BO3HHUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://myscho
ol.edu.ru/
bubnuoreka
Teopus cTpoeHUs] OpraHUYECKUX
2 coenunenunii A. M. byrneposa, eé 1 HOK
https://myscho
OCHOBHBI€ TOJIOKEHUS
ol.edu.ru/
[IpencraBienue o K1accuPpuKaun bubnuoteka
3 OpraHn4eckux Bemiects. Homenknarypa 1 LHOK
(cucremaTuveckasi) U TPUBUAIHHBIC https://myscho
Ha3BaHUS OPTaHUYECKHUX BEIECTB ol.edu.ru/
bubnnoreka
4 AJIKaHBI: COCTaB ¥ CTPOEHHUE, 1 LIOK
TOMOJIOTUYECKHUN P https://myscho
ol.edu.ru/
bubnnoreka
5 MeraH u 3TaH — npocrenue 1 I[HOK
MPEICTaBUTENM aJTKAHOB https://myscho
ol.edu.ru/
bubnnoreka
. OK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 1
https://myscho
ol.edu.ru/
bubnnoreka
7 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1 IHOK
MPEICTaBUTENN ATKEHOB https://myscho
ol.edu.ru/
8 ITpakTruyeckas padora Ne 1. 1 bubnuoreka
«ITonydeHue 3TUIEHA U U3YYEHHUE €TO HOK
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CBOMCTBY https://myscho
ol.edu.ru/
b Ka
Aunkanuensl. byranuen-1,3 u HI?IJ(IHOTe
9 MmeTuinoyranued-1,3. Ilomyuenue
THEA I . https://myscho
CUHTETUYECKOIO KayuyyKa U pE3UHBI ol.edu ru/
ATNKHUHBL: COCTaB U OCOOCHHOCTH bubnuoreka
10 CTPOEHHUs, TOMOJIOTUYECKHUM PALL. IHOK
AneTniieH — MpOoCTEHIIHI https://myscho
MPECTaBUTEND aJTKUHOB ol.edu.ru/
bubnuoreka
11 Brruuciienus o ypaBHEHHIO HOK
XUMHUYECKON pEeaKuu https://myscho
ol.edu.ru/
bubnuoreka
12 Apenbl: 6eH301 U TOIyod. TOKCHYHOCTh LIOK
apeHoB https://myscho
ol.edu.ru/
bubnuoreka
13 ['eneTnueckas cBsI3b yIri€BOJOPOIOB, LIOK
MPUHAIJISKAIINX K pa3IUYHbIM KJlaccam https://myscho
ol.edu.ru/
IIpupoanbie HICTOYHUKHU bubanoreka
14 YIJ€BOJOPOAOB: NIPUPOAHBIN ra3 u LIOK
MIOITYTHBIE HEQTSHBIE ra3bl, HePTH U https://myscho
MIPOJYKTHI €€ epepadoTKu ol.edu.ru/
IIpupoaHbIE HCTOYHUKHI bubnuoreka
15 YII€BOAOPOAOB: IPUPOAHBIN ra3 U [HOK
MOMYTHBIE HEPTAHBIE ra3bl, HEPTH U https://myscho
MIPOJYKTHI €€ epepadoTKu ol.edu.ru/
bubnnoreka
16 Kontponbnas paboTa mo pazaery I[IOK
«YTIeBoAOpOab» https://myscho
ol.edu.ru/
bubnnoreka
17 [IpenenbHbIe OTHOATOMHBIE CTIMPTHI: LIOK
METAHOJI U 3TaHOJI. BoopoaHas cBs3b https://myscho
ol.edu.ru/
bubnmoreka
18 MHOroaromMHsble CIIUPTHI: IHOK

OTUJICHTJIMKOJIb U TTIMLECPHUH

https://myscho
ol.edu.ru/
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DEHOJI: CTPOEHUE MOJIEKYJIBI,

bubauoreka

19 (du3nUecKre U XUMUYECKUE CBONCTBA, HOK
https://myscho
MIPUMEHEHHE oledu.ru/
bubnmoreka
20 Anpaeruapl: GopMabaeTuI 1 HOK
areTanpaerul. AeToH https://myscho
ol.edu.ru/
bubnmnoreka
OAHOOCHOBHBIE NPEAETbHBIC OK
21 KapOOHOBBIE KUCIIOTHI: MypaBbHHAS U 1
cvena https://myscho
Hast
yrey ol.edu.ru/
bubnmnoreka
29 [IpakTrueckas padota Ne 2. «CBoiicTBa LIOK
pacTBOpa YKCYCHOM KHCIIOThD» https://myscho
ol.edu.ru/
bubnuoteka
CreapuHOBas U OJICMHOBAS KMCIIOTHI, OK
23 KakK MPEACTaBUTEH BBICIIAX 1
https://myscho
KapOOHOBBIX KHUCIIOT
ol.edu.ru/
bubnuoteka
24 MBpbi1a Kak COJIM BBICIINX KapOOHOBBIX LIOK
KHCJIOT, NX MOIOIIEE JESHCTBHE https://myscho
ol.edu.ru/
bubnuoteka
Crnosxuble 3(Upbl KaK MPOU3BOIHBIE OK
25 KapOOHOBBIX KUCIOT. ['uaponus 1
CIIOHBIX 3(pUpOB https.Jivyscho
p ol.edu.ru/
bubnuoteka
26 XKupsl: ruaponan3, NpUMEHEHHE, [HOK
OuosIornyecKas poJib KHUPOB https://myscho
ol.edu.ru/
bubnuoteka
VYrneBojbl: cocTaB, KiaccHuPHUKAIMS. OK
27 Baxneiiine npeactaBuTeNN: TIOKO3a, 1
(bpyKTO3a, caxaposa https://myscho
PYK ’ p ol.edu.ru/
bubnnoreka
o8 Kpaxmai u nemirono3a kak NpupoHbie HOK
MIOJIUMEPBI https://myscho
ol.edu.ru/
KonTponpHas pabota mo pazaeny bubnmoreka
29 «Kucnopoacoaepxariue opraHuIeCKHue LHOK

COCAUHCHUA»

https://myscho
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ol.edu.ru/
Bbubnuoreka
30 AMMWHBL: METHIIAMUH U aHUJINH 1 HOK
https://myscho
ol.edu.ru/
Bbubnuorexa
AMMHOKHUCIIOTHI Kak aM(pOTepHbIE OK
31 OpPraHUYECKUE COCTUHEHUS, HX 1 1
https://myscho
Ouosiornueckoe 3Hauenue. [lenTu bl
ol.edu.ru/
Bbubnuorexa
30 benku kak npupoiHbIe 1 HOK
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS https://myscho
ol.edu.ru/
Bbubnuorexa
33 OCHOBHBIE TTOHSTHSA XUMHHU 1 HOK
BBICOKOMOJIEKYJIIPHBIX COECUHEHUN https://myscho
ol.edu.ru/
bubnnoreka
OcHOBHBIC METOJIBI CHHTE3a
. HOK
34 BBICOKOMOJIEKYJISIPHBIX COEMHEHUH. 1
IInacTMaccel, Ka 1, BOJIOKHA htps://myscho
» KayayrH, ol.edu.ru/
OBHIEE KOJIMYECTBO YACOB I10O 34
ITPOI'PAMME
11 KJIACC
KoimmuecTBo DJIEeKTPOHH
4acoB I bl
arTa
Ne uudgposbie
Tema ypoka H3y4YeH
n/n o0pa3oBareJ
Bceero Hsl
bHbIE
pecypcbl
bubnuoreka
1 XUMHYECKHI DJIEMEHT. ATOM. 1 I[IOK
DneKkTpoHHas: KOH(PHUTypaIis aTOMOB https://myscho
ol.edu.ru/
[Tepuonnueckuii 3akoH u [leprnonnueckas Bubauoreka
2 CHCTeMa XUMHYECKHUX daeMeHToB /. H. 1 HOK
MenaeneeBa, X CBSI3b C COBPEMEHHOU https://myscho
TEOpHE CTPOEHHUS aTOMOB ol.edu.ru/
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB bubnnoreka
3 XUMHYECKUX AJIEMEHTOB U UX COCIMHEHUN 1 [HOK

110 Tpynnam U rnepuojam. 3HaueHHe

https://myscho
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NEpUOANYCCKOro 3aKOHAa U CUCTCMbI

XuMHYecKuX 3neMeHToB J[. M. Menaeneera

B Pa3BUTUU HAYKU

ol.edu.ru/

bubnmnoreka
Crtpoenue BelecTBa. XUMHUECKas CBS3b, OK
4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1
N https://myscho
KOBaJICHTHOH CBsi3U. BogopoaHas cBsi3b
ol.edu.ru/
BasieHTHOCTB. DNEeKTPOOTPULIATETLHOCTD. BubnuoTeka
5 Crenenb okucnenus. Bemecrsa LIOK
MOJIEKYJIIPHOI'O U HEMOJIEKYJIIPHOTO https://myscho
CTpOEHUs ol.edu.ru/
bubnmnoreka
[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX. OK
6 VcTuHHbIE U KOJJIOUTHBIE PACTBOPHI. 1
M https://myscho
accoBas JI0Jisl BEUIECTBa B pacTBOpE
. H p p ol.edu.ru/
KJIaCCI/I(l)I/IKaIII/ISI M HOMCHKIJIaTypa Bubnuoreka
v HCEOPraHu4eCKUX COEIUHEHUN. L{OK
['eHeTnueckas CBsI3b HEOPraHUYECKUX https://myscho
BEILIECTB, PA3JIMYHBIX KJIACCOB ol.edu.ru/
Krnaccudukanus XuMHYECKAX pEeakIui B
. . bubnuoTeka
HEOPraHUYeCKOU U OPraHUYECKON XHUMUH. OK
8 3aKOH COXpaHEHHUS MaCChl BEIIECTB; 3aKOH 1
coxDale eBDALLLC SHe https://myscho
XpaHEHUS U MPEB HUS DHEPTHH [IPU
p peBpalll P p ol.edu.ru/
XUMHUYECKHUX PEaKIIHIX
bubnuoteka
9 Ckopoctb peakiun. OOpaTuMbIe peaKIuu. IIOK
XHMMHUUECKOE PAaBHOBECHE https://myscho
ol.edu.ru/
bubnuoteka
[TpakTuyeckas pabora Ne 1. «Bausiaue OK
10 pa3NuYHbIX (PAKTOPOB HA CKOPOCTh 1
XUMHUYECKON PEAKIIUN» ftps:yschy
peakh ol.edu.ru/
DNEeKTPONMTHYECKAs TUCCOLIUAIIHS.
bubnnoreka
[TousiTie 0 BogopoHOM mokasarese (pH) OK
11 pactBopa. Peakiiuun moHHOTO OOMEHa. 1
T — https://myscho
UPOJTH3 OPTAaHUICCKUX U
P p ol.edu.ru/
HEOPraHUYECKHUX BEILECTB
bubnuoreka
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
[HOK
12 peakiuu. [TonsTre 00 anexTponnze
acIUIaBOB M pacTBOPOB COJIEH ftps. fmyscho
P P p ol.edu.ru/
13 KonTponbhas pabora no pazzaeny bubnuoreka
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«TeopeTI/Iqecxne OCHOBBI XUMHHN)»

HOK
https://myscho

ol.edu.ru/
Mertanisl, UX IOJIOKEHHUE B
. bubanoreka
[lepuoanueckoii cucTeMe XUMHUYECKHUX OK
14 anemeHToB 1. . Menjeneena u Ett P h
ps://myscho
0COOEHHOCTH CTpoeHus aroMoB. O01mme ol edu ru/
(hbU3MYEeCKre CBONCTBAa METAJIIOB -
Bbubnuorexa
15 CrutaBbl METAIOB. DJIEKTPOXUMUYECKUI LIOK
pAIl HANPSHKEHUA METaJIIOB https://myscho
ol.edu.ru/
. . Bubnuoreka
XuMHYECKHE CBOMCTBA BayKHEHIIINX OK
16 METaJUIOB (HATPUH, Kaaui, KaJabIUi, Htt P h
. . . ps://myscho
MarHuii, ATFOMUHHI ) U UX COCTMHEHUN ol edu.ru/
bubnnoreka
17 XHWMHYECKHE CBOMCTBA XpOMa, MEIU U MX [IOK
COeIMHEHHI https://myscho
ol.edu.ru/
bubnnoreka
18 XuMHYECKHE CBOMCTBA [IMHKA, JKejIe3a U [IOK
HX COCTMHECHUMN https://myscho
ol.edu.ru/
bubnnoreka
[TpakTruyeckas padora Ne 2. "Perienue OK
19 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe Ih-Et p h
ps://myscho
«MeTamie»" ol.edu.ru/
Hewmeramisl, X IOJIOKEHHE B bubanoreka
20 [Tepuoanueckoii cucTeMe XUMUUYECKHUX LIOK
anemenToB /[. 1. Menpaeneesa u https://myscho
O0COOEHHOCTH CTPOEHHUS aTOMOB ol.edu.ru/
. bubnuoreka
du3ndecKkue CBONCTBAa HEMETAIIIIOB. OK
21 AnnoTponus HeMEeTauIoB (Ha pUMepe Ih-Et p h
ps://myscho
KHCIIopo/ia, cephl, hocdopa u yrieposaa) ol.edu.ru/
bubanoreka
22 XUMHUYECKUE CBOMCTBA raJIOr€HOB, CEPHI U HOK
UX COCJIMHEHUN https://myscho
ol.edu.ru/
93 XuMHUUecKue CBOMCTBa a30Ta, pocodpa u bubnmorteka

HUX COeIUHEHNN

IOK
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https://myscho

ol.edu.ru/
bubnnoreka
24 XUMUYECKUE CBOMCTBA YIIIepoa, LIOK
KPEMHHS U UX COEMHEHUI https://myscho
ol.edu.ru/
bubanoreka
o5 [IpumeHeHne BaxXHEUIINX HEMETAIIIOB U LIOK
HX COCTMHECHUM https://myscho
ol.edu.ru/
O0001IeHrEe ¥ cUCTEMATH3als 3HAHUN 110 Bubnuoreka
26 teMme «HemeTtamner». BerauciaeHus mo LIOK
YPaBHEHUSIM XUMUYECKUX PEAKLUN U https://myscho
TEPMOXUMHYECKHUE PACUETHI ol.edu.ru/
bubanoreka
[IpaxTnueckas padora Ne 3. «Pemienue OK
27 SKCIEPUMEHTAIBHBIX 3a71a4 M0 TEME 1
" " https://myscho
Hemeramnsr"»
ol.edu.ru/
bubanoreka
o8 KontponbHas paboTa mo TeMam HOK
«Metamel» 1 «HeMeTambn https://myscho
ol.edu.ru/
bubanoreka
Heopranuueckue u oprannieckue
LHOK
29 kuciIoThl. Heopranuueckue u
https://myscho
OpraHNYEeCKUE OCHOBAHUS
ol.edu.ru/
AmMdoTepHbIe HeopraHUYeCcKHue 1 bubnuoreka
30 OpraHuYecKue coeMHeHus. I 'eneTnueckas IIOK
CBSI3b HCOPraHUYECKUX U OPTaHUYECKUX https://myscho
BCIIECTB ol.edu.ru/
Pone xumuu B odecrieueHun bubnuoreka
31 JKOJIOTUYECKOW, JHEPIreTUUECKON U IIOK
MUIIEBON OE30MaCHOCTH, PA3BUTHH https://myscho
MEUIMHBI ol.edu.ru/
bubanoreka
[IpencraBienust 06 00X HAYYHBIX OK
32 MPUHIIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
. https://myscho
Ba)KHEHIIINX BEIIECTB
ol.edu.ru/
bubanoreka
OK
33 YesoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1

https://myscho
ol.edu.ru/
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bubauoreka
HOK

https://myscho
ol.edu.ru/

34 XUMHS U 3I0pPOBBE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 34

YUYEBHO-METO/JINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

» Xumusi, 10 xmace/ I'abpuensa O.C., OOmecTBo ¢ orpaHUYCHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odiiecTBo «M3aaTenscTBO
«IIpocBemieHue

» Xumus, 11 xknacce/ I'abpuensa O.C., OO1IecTBO ¢ OrpaHUYECHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe od1iecTBo «M31aTenbcTBO
«IIpocBermienue»

Beenure BapuanT

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YYUTEJISA

Beeaute 1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumusa Meroauueckoe nocoodue —
0a30BbIil ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O06111ast XMMUs B TECTaX, 3aja4ax,
ynpaxkHeHusix. 11 kmace» — M.: Ipoda, 2023 ron.

3. O.C.I'abpuensn, I1.H.bepezkun, A.A.YmakoBa «Xumus 11 knacc:
KoHnTtposnbHbIe 1 poBepouHbIe paboThl K yueOHUKy». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HacronapHas
kHUTa 11 yauteasn». Yacte 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.Breaenckas «Xumus 11 kmacc: HactonpHas
KHUTa JUIs yautess». Yacts 2 — M.: Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoymoBa «3anauu o XUMUHU U CIIOCOOBI
ux pemeHus» - M.: «/lpoday, 2021roz.

7. B.I'. lenncoBa «Xumus 11 kinacc noypodHsbie MaaHbl 10 y4eOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpam» Yuutens 2018roz.

8. M.A.Pa6oga, Y.}O.Hesckas, P.B.JInuko «Tectel mo xumuu 11 kmace», - M.
Ok3ameH, 2019r.

9.9. O.C.T'abpuensn, .I'.octpoymMoB «XUMHUUECKUN SKCTIEPUMEHT B 1ikoJie 11
kiacey; - M.: Ipoda. — 2019 rox. _

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET

Beenute _ Beemuremannsichttp://www.chemnet.ru I'azera « Xumus» u caiit mis
yauTens «5 uay Ha ypOK XHUMHUNY
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http://him.1september.ru Equnast komutekmus LIOP: TIpeaqmeTHas KOJUTSKIHS
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EctecTBerHO-HayIHBIC
skcniepuMeHThl: xumust. Kosekiws Poccuiickoro o01eo0pa3oBaTeibHOTO opTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast onmuMIiinaaa mKOJIbHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranuueckas XuMusi: 3JCKTPOHHBIN yUeOHUK IS
CpPEIIHEH ILIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: 3JICKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpeITHIA KOJIIEIK: XUMUS
http://www.chemistry.ru JluctaHiioHHas OJIMMITHAIA ITO XUMHH:
TEJEKOMMYHUKALIMOHHBINA 00pa3oBaTenbHbIil mpoek T



