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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMeTra « XuMus» B 00pa3oBaTeibHBIX opranusanusax Poccuiickoit denepanum,
peatu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roaa» (Pacnopspkenue [IpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
o0mieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbable monoxkenns ®I'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, IOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM 3TAallOM peaM3alli  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUYEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B IMPOTrpaMMe IO XMUMHH C
y4€ToM crenu@uKku HaykKu XUMHUM, €€ 3HA4YeHHS B TMO3HAHUMU TPUPOJBI U B
MaTepUalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENEeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyIi0 pojb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
OPUPOJIbI U YENIOBEKa, KOTopoe (popmHpyeTrcs B XMMUU Ha OCHOBE MOHHMMaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEeHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu — ripeAMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypCchl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOW CHCTEMBI 3HAHWU NPU U3YYCHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQopMUpoBaHa B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHHMYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJICTaBICHNUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3yuyaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OHMOJIOTMUECKH aKTHBHBIX
coequHeHu. B Kypce  OpraHM4eckod  XUMHM  MOJYYalOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriaoMm 3peHuss B mpeameTe «XuMus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD» 00yYaromMMcs TNPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIIUX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
CoZlep KaHMsl, UMEIONMUMU KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CIOCOOCTBYIOT TOHMMAHHWIO B3aUMOCBSI3M XHMHUH C JAPYTHMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUM XMMUU, TOMOTalOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHMUEH,
KPUTUYECKUA OCMBICITHBATH HHPOPMAITHIO U IPUMEHSATH €€ TSI TOTIOJTHEHUS 3HAHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
IEJIOM COJIep’)KaHue y4eOHOro mpeaMera «XuMHUsS» JaHHOTO YPOBHSI H3Y4YEHUS
OPUEHTUPOBAHO Ha (POpMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUISL TIOHUMaHWsT (PHIIOCOPCKUX WAEH, TaKMX Kak: MaTepualibHOE €IWHCTBO
HEOPTaHUYIECKOTO W OPTaHMIECKOTO MUpPa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHUMN MyTEM IKCIIEPUMEHTA
U peIICHUsS TMPOTUBOPEUYUM MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MIPEAMOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU 3KOJOTHUECKUX MpodieM, a
Tak)ke Mpo0JIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMHUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, HMEIONTUX 0a30BOE 3HAUCHHE JIJIST PA3TMIHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mpemnojgaBaHWsS XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeaHero odiero oopa3oBaHus, IPH ONPEICICHUH
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUCCKOU
JESATETLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs TVIABHBIMHM LEJISIMU W3Y4YEHUsS INpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIIEH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOpPOH
J€eKaT KIKYEBbIC MOHATUSA, (PYHIAMEHTAJIBHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH uX
Pa3BUTHSA U CTAaHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINIA, HEOOXOIUMBIX I IPUOOPETEHNS YMEHUI
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBJICHUW, MMEIOIIMX
MECTO B IIPUPOJE, B IPAKTUUECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEpUMEHTa, COOJIIOJEHUEM  MPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IIpeMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU MPHOPUTETAMHU B CUCTEME CpefHero oduiero oOpazoBaHus. CerogHs B
IPENnoAaBaHUM XUMHUH B OOJIbIIEH CTEIEHH OTIAETCS NPEANOYTEHHE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoOM
3HaHUU, a (PYHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CHOCOOAMHM W YMEHUSMHU
aKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHON KU3HU JUJISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3y4YEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanrtanusi 00yJaromMXcsl K yCJIOBUSAM JMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYAIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIHOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUSI OTbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BAKHOE
MECTO B INO3HAHWW XHMHH, a TaKXKe JUIsl OLEHKH C IO3HIHMA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTraHU3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YyYaroIIMXCs: CIIOCOOHOCTH CaMOCTOSTENIHO 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 TyMaHHUCTHYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TaKXKe NPUOOpPETEHHs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON obsacTh «EcrecTBeHHO-HAyUYHbIE
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 HEJICIIIO).



COAEPXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKO XUMUM

[Ipenmer opraHMyecKkOM XWMHUU: €€ BO3HUKHOBEHWE, PAa3BUTHUE M 3HAUYECHUE B IIOJYYCHUH HOBBIX BEIIECTB U
MarepruasioB. Teopus CTpoeHUs opraHudeckux coenuHeHud A. M. bytiepoBa, e€ ocHOBHBIE MOJOKEHUA. CTPYKTypHBIE
dbopMyIIbl OpraHUYEeCcKUX BellecTB. [ oMoorus, usoMmepus. XuMUYECKast CBSI3b B OPTaHUUECKUX COCIMHEHUAX — OJIMHAPHBIC
Y KpaTHbIE CBSI3H.

[IpencraBnenrie o KiaccupuKalid OPraHUMYECKUX BellecTB. HomeHkiaTypa OpraHUYecKuX COCIUHEHUMN
(cucTeMatnueckas) U TPUBHAIbHBIC HA3BaHUS BAXKHEHIITNX MPEJICTABUTENIEH KJIACCOB OPraHUYECKUX BEIIECTB.

DKCnepUMEHTAIbHBIE METO/bl U3YyUEHHUS BEIICCTB UM UX MPEBPAICHUI: 0O3HAKOMJIEHHE C 00pa3liaMu OpraHuYeCKUX
BEIIIECTB U MaTepuajiaMud Ha UX OCHOBE, MOJICIIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJCHHE M OINHUCAHUE
JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHWYECKUX BEHIECTB MPU HArpeBaHWM (IUIaBlieHHWE, OOYTJIMBAHHUE U
rOpeHue).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTHMYECKHMU psAA. MeTaH W 3TaH — NPOCTEHIHE MPEICTaBUTENN AJIKAHOB:
dbu3nUecKkue W XUMHUYECKHE CBOMCTBA (peaklMu 3aMElIeHUss W TOPEHHs), HaXOXJACHHE B IMPHUPOJAE, MOJyUYCHHE H
MIPUMEHECHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKUIN psAl. ITUIEH U NPONWIEH — MPOCTEHIINE MPEACTABUTEIN aJTKEHOB:
dbuznyeckue M XUMHUYECKHE CBOHCTBa (peakiuu TUJIPUPOBAHUS, TaJOTEHUPOBAHMS, THUApaTallid, OKHUCIEHUS U
MOJIMMEPU3ALINH ), IOTYYCHUE U TPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u wmerwiOyraauwes-1,3: cTpoeHWe, BaKHEHIIME XWMUYECKHE CBOWCTBA (peakius
nonumepu3anum). [losydeHne CHHTETHYECKOTO KayuyKa U PEe3UHBI.



AJIKUHBI: COCTAaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUECKUH psifl. ATIETHIICH — MPOCTEHIITNI PeICTaBUTENb ATKMHOB!
COCTaB, CTpoeHHE, (U3MYECKHE M XUMHYECKHE CBOMCTBa (peakuu TUAPUPOBAHUSA, TaJOTCHUPOBAHUS, THApATAIIUH,
TOpEHUs), OJyYeHHE U IPUMEHEHNE.

Apenbl. beHsoi: coctas, cTpoeHue, Gpu3nueckre U XMMHUYECKUE CBOMCTBA (PEaKIMU rajJOTeHUPOBAHUS K HUTPOBAHUA),
MOJIy4eHHUE U MpUMeHeHue. 1o1yon. cocmas, cmpoenue, usuyeckue U XuMuyeckue ceoucmea (peakyuu 2aio2eHupo8aHus
U HUmMpoeamus), noaydenue u npumernenue. TOKCHUYHOCTb apeHOB. ['eHeTHMYecKas CBsA3b MEXIY YIJIEBOJOPOAAMH,
NPUHAJIEKAIIMME K Pa3JIMYHBIM KIJIACCAM.

[TpupoiHbIE HCTOUHUKHU YTIEBOOPOAOB. IIpupoaHslii ra3 u nonyTHele HeTsAHbIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
Crioco0bI epepaboTKu HEPTH: NEPETOHKA, KPEKUHT (TEpMHUUYECKUN, KaTaTuTHUecKuil), muponus. [IpoaykTel nepepaboTku
He(TH, UX IPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIN yroib U MPOYKThI €ro nepepaboTKH.

DKCIEepUMEHTAIbHBIE METOJIbl M3YyYEHHs BELIECTB M HMX NPEBPAIICHUN: O3HAKOMJIEHHWE C 00pa3laMu IJIacTMace,
Kay4yKOB U pe3uHbl, Kojuiekuuu «He@Te» u «YToib», MogennpoBaHre MOJIEKYJ YIJIEBOJOPOAOB U TaJIOr€HOIIPOU3BOAHBIX,
IPOBEJCHUE PAKTUYECKOW pabOThl: MOJyUYEHHUE ITUIICHA U U3YUEHHUE €r0 CBOMCTB.

PacuérHrie 3anaun.

Bbruncienus no ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJMYECTBA HCXOAHOTO BEILIECTBA UM MPOIYKTa
pEeaKIMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WJIM MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xammue opraHudecKkue coeAMHEHMSI

[IpenenbHbIE OTHOATOMHBIE CHUPTHI. METaHOJ M 9TAHOJI: CTPOCHHE, (PU3NYECKHE U XUMUUECKUE CBOMCTBA (PEaKIINH C
aKTUBHBIMU METaJUIAMH, TAJIOT€HOBOIOPOaMu, TOPEHUE), MpUMEHEHHE. BoIopogHbIe CBSI3M MEXK Ty MOJIEKYJIaMH CITUPTOB.
JlelicTBHE METAaHOJIa M 3TAHOJIA HA OPTaHW3M YEJIOBEKA.

MHoroatoMHbi€ CHUPTHL. IDTUICHIJIUKOIb W TIUIEPUH: CTPOCHHE, (PU3MUECKHEe W XUMHUUYECKHE CBOMCTBa
(B3auMOJIEHCTBHE CO MIEIOYHBIMHU METAJUIAMH, KaUeCTBEHHAS PEaKIIMs HA MHOTOATOMHBIEC CIIUPTHI). JlelicTBHE HAa OpraHu3M
yenoBeka. [[puMeHenue riauueprHa U STUIICHT KOS,

deHoJT: CTPOCHUE MOJIEKYJIbI, PU3NUECKHEe U XUMUYECKHUE CBOKCTBA. ToKCHYHOCTH eHomna. [Ipumenenue denona.

AnbnieTuaibl U kemowsi. DopMalIbACTUI, alleTaNbACTHI: CTPOCHUE, (PU3NUECKUe U XMMUYECKHE CBOMCTBA (peakiuu
OKHUCJICHHS] M BOCCTAHOBJICHH S, KAUECTBEHHBIE PEAKIINH ), TOJTyUYCHUE U IPUMEHEHHUE.



OMHOOCHOBHBIE TIPEEIbHBIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHasl KHCIOTBI: CTpOEHHUE, (hU3HUECKUe U
XUMHUYECKUE CBOWCTBa (CBOMCTBa, OOIIME JUIsl KJlacca KHUCIOT, peakius 3Tepudukaiiuu), MOJTydyeHUE U MPUMEHEHUE.
CreapuHOBasi M OJIEMHOBAsl KHUCIOTHI KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX KHUCIOT. MblIa Kak COJM BBICIIUX
KapOOHOBBIX KUCIJIOT, UX MOOLIEE IEHCTBUE.

CrnoxHble 3(pupbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. I'maponus cioxsbIX 3¢gupoB. XKupsl. 'naponns xupos.
[Ipumenenue xKupoB. bronornueckas pob KUPOB.

YTneBoabl: cocTaB, Kiaccu(uKalus yriieBoaoB (MOHO-, AU~ U MOJIKUcaxapu/sl). [ TI0K03a — MpOoCTeHIIINiA MOHOCAXapu/I;:
0COOCHHOCTH CTPOCHHS MOJICKYJbI, (DU3NYECKUEe M XMMHUYECKUE CBOWCTBa (B3ammojeicTBre ¢ ruapokcuaom menu(ll),
OKHCJIEHHE aMMHauHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHOBIIEHUE, OpOKEHHE TIIFOKO3bI), HAXOKIECHUE B IPUPO/IE,
IpUMEHEeHue, Onosornyeckas poib. PorocunTe3. PpyKTo3a Kak U30MEp TITIOKO3bI.

Kpaxman u uesmtronosa kak npupoHbie noauMepsl. CTpoeHHEe Kpaxmalia v 1EeJUTI0N103bl. DU3NYECKUE U XUMHYECKHE
CBOMCTBa KpaxmaJa (TUApPOJIN3, KaYECTBEHHAs PEAKILIHSI C HOJOM).

OKCIIepUMEHTANIbHBIE METOJAbl M3YYEHMsI BEIIECTB U MX MPEBPAILICHUI: MpoBeACHHE, HAONIOJECHHWE U ONHCAHME
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIUU OJTHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIA
okcugoMm wmeau(ll)), MHOroaroMHbIX CHUPTOB (B3auMOJAEWCTBHE TiuuepuHa ¢ ruapokcuaom wmeau(ll)), ambpreruaos
(oKHCIIeHHEe aMMHadHbIM pacTBopoM okcuzaa cepedpa(l) u runpoxcuaom menu(ll), B3aumopeiicTBue kpaxmaia ¢ H0J10M),
IIPOBEICHHE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenus no ypaBHEHUIO XUMHUUECKON peaklnu (Macchbl, 00bEMa, KOJIMYECTBA HUCXOIHOTO BEILIECTBA UITU MPOTyKTa
pEeaKIMK 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJIHOTO U3 UCXOAHBIX BEUIECTB WM MPOJYKTOB PEAKIIUH).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHnyeckrue coequHeHus. Ou3nueckue 1 XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT
(Ha mpuMepe rauuuHa). buonornyeckoe 3HaueHrEe AMUHOKHUCIIOT. [lenTumapt.

benku kak mpuUpoHbIE BHICOKOMOJIEKYJIISIpHbIE coequHeHus. [lepBuyuHas, BTOpUUHAsA U TPETUYHAsS CTPYKTypa OENIKOB.
XUMHUYECKHE CBOMCTBA OEJIKOB: TMIPOJIN3, AeHATYpalsl, KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

DKCneprUMEHTAIbHbIE METO/Ibl U3YUYEHHS BEIIECTB U UX MIPEBPAILICHU: HaOIIOEHUE U ONMCAHUE JEMOHCTPALIMOHHBIX
OTIBITOB: JIeHATypalus OeIKOB MPU HAarpEBaHUH, LIBETHBIE PEaKLIUU OEJIKOB.



BbicoKkoMoJ1eKyISIpHBIE COeTUHEHUSI

OCHOBHBIE MOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIUMEPU3AIINH, CPEAHSST MOJeKylsapHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUU —
MOJIMMEPHU3AIIHS U MOJTUKOHICHCAIHS.

DKCNepUMEHTAIbHBIE METOJIbl M3YUYCHHS BEIIECTB M WX IMPEBpAIllCHUI: 03HAKOMJIEHHE ¢ Oo0pa3liaMi MPUPOJHBIX U
UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYIyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXNpeIMETHBIX CBsI3ed MpU M3YYEHUM OpraHuyeckod xumuu B 10 Kitacce OCYIIECTBISETCS uepes
UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U MOHSATHUH, SIBISIONIUXCS CUCTEMHBIMU IS OT/ACIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUHOTO IUKIIA.

OOmue ecTecTBEHHO-HAyYHbBIE TOHSATHS: SIBICHHWE, HAYYHBIH (pakT, TUIIOTE3a, 3aKOH, TEOpHs, aHalu3, CHUHTE3,
KJIaccU(pUKaIus, IepuoInIHOCTb, HAOTIOCHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

®duzrka: MaTepusi, SHEPTUsI, Macca, aTOM, PJECKTPOH, MOJIEKYJIa, YHEPTETUYECKUIM YPOBEHb, BEIIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHHE BEIIECTBa, PU3NUECKHUE BEJIMUYMHBI U €TUHULIBI X U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouochepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOJOTHYECKH aKTUBHBIC
BelecTBa (OCJIKU, YTIeBOIbI, JKUPHI, DEPMEHTHI).

["eorpadusi: MUHEPAIbI, TOPHBIE TTOPOIBI, TIOJIE3HBIE HCKOMIAEMbIE, TOTIITUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAILHOTO THUTAHUS, MOIOIIME CPEACTBA, JICKAPCTBEHHBIE U
KOCMETHUYECKHE MpernapaTsl, MaTEPHAIbl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOT'PAMMBI 110 XUMHNHN HA BA30OBOM YPOBHE CPE/JHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHSI OOYYalOIIUMHUCS MPOTPAMM CPEIHEr0 OOIIEero
oOpa3zoBaHusi (JIMYHOCTHBIM, METANpPEIMETHbIM M MpeAMETHbIM). HayuHo-meTonmyeckod OCHOBOHM Juisi pa3pabOTKH



IUTAHUPYEMBIX PE3yIbTaTOB OCBOEHUS MPOTPAMM CpPEIHEro oOIero oopa3oBaHMs SIBISETCS CHUCTEMHO-ACSITCIIBHOCTHBIN
MOAXOI.

B coOTBETCTBUU C CUCTEMHO-IESATEILHOCTHBIM MOJIX0J0M B CTPYKTYpPE TUYHOCTHBIX PE3YITATOB OCBOCHUS ITpeAMETA
«XuUMUS» HA YPOBHE CPEHEr0 00I1ero 00pa3oBaHUs BbIIEIEHBI CIEIYIONIUE COCTABIIAIONIHE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUMCKON TpaKJaHCKOHW HWIAECHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOATEIIBHOCTH U CaMOOTIPEIETICHUIO;

HaJM4Yue MOTUBAIIMU K 00YUEHHIO;

1[eJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOEKIEHUN JTMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U UCTOPUUECKHUX
TpaguIuii 0a30BOI HAYKW XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEHM JEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYITUMH LIEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS SKOJOTUUECKON KYJIbTYPhl U CIIOCOOHOCTH CTABUTH 1IEIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTalOTCsl B €IUHCTBE y4e€OHOM M BOCHUTATEIHHOU
JEATEIIBHOCTH B COOTBETCTBHUM C T'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMHU, AYXOBHO-HPABCTBEHHBIMH IEHHOCTSAMHU U
ujeaJaMd POCCHUUCKOTO TPakIaHCKOro OOIIECTBa, MPUHATHIMU B OOIIECTBE HOPMaMH M TIpaBUJIaMHU TMOBEACHUS,
CIIOCOOCTBYIOIIUMHU MPOIIECCaM CaMOIIO3HAaHUsI, CAaMOPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH 00YUYaIOIINXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TMpeaMeTa « XUMUSD» OTpaxaroT c(HOPMUPOBAHHOCTH OMbITA MTO3HABATEILHON U
MPAKTUYECKOHN JACSITEIILHOCTH 00YJArOIIUXCsl 0 peasin3allii IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS O0YYAIOIMMHUCSI CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00SI3aHHOCTEH, YBaXKEHHUS K 3aKOHY U TIPaBOIOPSIIKY;

MPECTABICHUS O COIMATIBHBIX HOpMaXxX M MpaBuiiaX MEKJIMYHOCTHBIX OTHOIIEHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATETLHOCTH IMPHU CO3/IaHUM YYEOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, BHIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh ¥ MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY M apTYMEHTHI APYTHX MPH aHAIN3€ Pa3TUIHBIX
BUJIOB YUEOHOM ESTEIHLHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LEHHOCTHOT'O OTHOUIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEINI0 OT€YECTBEHHOW XUMUH;



YBaXEHUS K MPOLECCY TBOPUYECTBA B OOJIACTH TEOPUH M MPAKTUYECKOTO NPUMEHEHUS XUMHH, OCO3HAHUS TOrO, YTO
JOCTHKEHHS HAyKU €CTh Pe3yJIbTaT AJIUTEIbHBIX HAOII0ICHUH, KPOTIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSIHHOTO
TpyJa YYEHBIX U MPAKTUKOB;

UHTEpECa W I103HABATEIbHBIX MOTHMBOB B IOJYYEHUH U TMOCIEAYIOLIEM aHanu3e WHGPOpMalUu O MEPEeIOBBIX
JOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CHOCOOHOCTH OLIEHMBATh CUTYallUH, CBA3aHHbIE C XUMHUYECKUMHM SIBJICHUSAMM, U MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPHUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJAEHUE U NOCTYIIKM CBOMX TOBApUUIECH C MO3ULMI HPABCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHUS IIEHHOCTEH 3/10poBOro M Oe3omacHoro oOpas3a >KM3HHU, HEOOXOJAUMOCTH OTBETCTBEHHOI'O OTHOILUEHUS K
coOCTBEHHOMY (U3UYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOI0/IeHUsT TpaBuil O€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B OBITY, MOBCEIHEBHOW XW3HM U B TPYJIOBOM
NEeSATEIbHOCTH;

NOHUMAaHUsl LIEHHOCTU MpPaBUJ HWHIUBUIYAIIBHOTO M KOJUIEKTMBHOTO O€30MaCHOTO MOBEACHUS B CHUTYalLMSX,
YTPOXKAKOLIUX 310POBBIO U )KU3HU JIOEH;

OCO3HaHUS MOCEACTBUNA U HENPUSATHUS BPEIHbIX IPUBBIYEK (YIOTPEOIECHUS aJIKOrOJIsl, HAPKOTHUKOB, KypeHUs);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATEIbCKON JAESATEIbHOCTH, OOIIECTBEHHO IMOJIE3HOM,
TBOPYECKOW U IPYIUX BUAAX ACATEIBHOCTH;

YCTAaHOBKH Ha aKTHBHOE y4aCTHE€ B PEIICHHM MPAKTHYECKUX 3a/1a4 COLMAIIBHON HANpPaBJICHHOCTH (B paMKaxX CBOEIrO
KJIacca, IIKOJIbI );

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHUIO Mpodeccuid pa3iudyHOro pojia, B TOM YHKCIE HAa OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHUN IO XUMUU;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;



TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIANBUAYATbHON TPACKTOPUHU 00pazoBaHus, Oyayiei mpodeccun u peaan3anuu
COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTPEOHOCTEH
00I111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1[E€JIECO00Pa3HOr0 OTHOMIICHUS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHMMAaHUA TJI00ATILHOTO XapaKTepa dKOJOTHYECKUX MPOoOsieM, BIUSHUS SKOHOMUYECKUX MPOIECCOB Ha COCTOSHUE
MIPUPOJHOMN U COLIMATBHOU CPEJIBL;

OCO3HaHUSI HEOOXOIMMOCTH MCIIONb30BAaHMS JOCTHXKEHUH XUMHUHM JJi1 pEHICHHs BOINPOCOB PAlMOHAIBLHOTO
IIPUPOIOIIOJIB30BAHU;

AKTUBHOTO HEINPUATUS JEUCTBUHM, MPUHOCAIIMX BpPE] OKPYKAIOLIEH NPUPOJHOM Cpeae, YMEHUsI MPOTHO3UPOBATh
HEOJIAronpUsITHbIE SKOJIOTMYECKUE TTOCIIEACTBUS MPEANPUHUMAEMBIX ACHUCTBUN U NPEIOTBPAILATh UX;

HaJIM4YUsl Pa3BUTOrO HKOJOTHYECKOTO MBIIIIEHUS, YKOJIOTUYECKOW KYJIbTYpBI, OIBITA IEATEIBHOCTH HKOJIOTHYECKON
HAaIpPaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCA MMHU B IIO3HABATEJIIbHOM, KOMMYHUKATMBHOM M COLMAIBHOM IPAKTHUKE,
CIIOCOOHOCTH M YMEHMSI aKTUBHO MTPOTUBOCTOATH UAEC0JIOIHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOMN
MPaKTUKH,

MOHUMAaHUsl CHenuUKU XUMHUM KaK HAyKd, OCO3HaHMsS €€ poiii B (OPMHPOBAHUU PAIIMOHAIBHOTO HAYYHOTO
MBILUIEHUSI, CO3/JaHUU LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIoUIeM MHUpE KaK O €IMHCTBE MPUPOJbl M YEJOBEKa, B
MO3HAHUU MTPUPOJHBIX 3aKOHOMEPHOCTEN U PEIIEHUH MPOOJIEM COXPAHEHUS TPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B O0COOOM 3HAYMMOCTH XHMMHHM [UJIsl COBPEMEHHOM LMBWIM3AIUMU: B €€ TyMaHHCTHYECKOU
HAIpPaBJICHHOCTU U BAXKHOW POJM B CO3JaHUU HOBOW 0a3bl MaTEepHANbHOU KYJIBTYPHI, PEUICHUU TIOOATBHBIX MPoOIieM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPhEBOM, SHEPTETUUECKOM, MUIIEBOM 1 SKOJIOTUUYECKON 0€30MTaCHOCTH, B PA3BUTHH
MEAMIIMHBI, 00€CTIeYeHUH YCIOBUHM YCIIEUTHOTO TPYAa U SKOJIOTHYECKHU KOM(OPTHOM KU3HU KaXKIAO0r0 WieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTHU: MOHMMAaHHUs CYIIHOCTH METOJOB IO3HAHMS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJydyaeMble 3HAHUA JJI1 aHalIu3a U OOBIACHEHMS SBJICHUM OKPYXKAIOIIEro MUpa U



MIPOUCXOSIIINX B HEM U3MEHEHUH, YMEHUS JIeaTh 000CHOBAHHBIE 3aKIIFOUCHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMECIOIIIUXCS
JAHHBIX C IEJIbIO MOJYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHFHO HCIIOIH30BATh XUMHUYECKUE 3HAHMSI JIJISl PEIICHUS MPOOJIeM B PEATbHBIX KU3HEHHBIX
CUTYaIUsX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO M CAMOOOPa30BaHUIO, K AKTUBHOMY IOJTYYEHUIO HOBBIX
3HAHUU M0 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpyAa B pa3IMuHbIX chepax npodeccuoHanbHOU AeATeIbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUS YUYEOHOTO MpeaMeTa « XUMHU» Ha YPOBHE cpeHero o0iiero oOpa3oBaHus
BKJIFOYAIOT:

3HaYMMbIC IS (OPMHUPOBAHHMS MHPOBO33PCHHS OOYYAIOIIMXCS  MEXAUCIUIUIMHAPHBIC —(MEXIPEAMETHBIC)
oOllleHay4YHbIE TOHATHS, OTpaXAIOIIME IIEJIOCTHOCTh HAYYHOM KapTHUHBI MHUpa M CHEIU(PUKY METOJIOB MO3HAHUA,
UCIIOJB3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, DHEPTHUs, SIBJICHUE, MPOLIECC, CUCTeMa, HAy4YHBIN (akT,
MPUHIINII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIEA0BaHNE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCalIbHbIC yueOHBbIE IeHCTBUA (TO3HABaTEIbHBIE, KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), O00ECIEUMBAIOIINE
dbopmupoBaHue PYHKIIMOHATIBHOW IPAMOTHOCTH M COITUATIBLHON KOMITETCHITUN 00YYaIOIINXCS;

CIIOCOOHOCTh OOYYaIOIIUXCS HUCIOJIb30BaTh OCBOCHHBIC MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUA U
YHUBEpCaJbHbIe yUeOHbIE IEUCTBUS B TO3HABATEIBLHON M COLUAIILHOMN MPAaKTHKE.

MertanpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHUBEPCAJIbHBIMU  YYCOHBIMH  TO3HABATEIBHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne YHUBEPCAIbHBIMHI YUeOHBIMH MO3HABATEIbHBIMU NeHCTBUSIMMN:

1) 6a30Bble JJOrH4YecKme JeCTBUSL:

CaMOCTOSITEILHO (hOPMYJIUPOBATH M aKTyaJu3UpPOBaTh MPoOJIeMy, BCECTOPOHHE €€ pacCMaTpyBaTh;

OMpEeNeNATh IEIU IeATEeIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HX JOCTWKEHHS, COOTHOCHUTH PE3YJIbTaThl
JEATEIIbHOCTH C MOCTABJICHHBIMU LETISIMH;



UCITI0JI30BATh IIPU OCBOCHUU 3HAHUW PUEMBI JJOTUYECKOTO MBIIIJIEHUS — BBIAEIATh XapaKTepPHbIE MPU3HAKU TTOHITHIA
U yCTaHaBIMBATh UX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOUINE MOHATUA ISl OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUH JIJIsl KJIACCU(DUKAIIMU BEIIECTB U XUMHUYECKUX PEAKIINIA;

yCTaHaBJIMBATh MPUYUHHO-CIIEICTBEHHBIC CBSI3U MEXKIY M3YyYaeMbIMU SIBJICHUSIMU;

CTPOUThH JIOTUYECKUE PACCYKIEHUS (MHIAYKTUBHBIE, IE€IyKTUBHbBIC, MO AHAJIOIMH), BBIABISTH 3aKOHOMEPHOCTH U
IIPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS;

IPUMEHATH B MpOIEcCe NO3HAHMSI, UCIIOIb3yEMblE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, IPE0OPa30BhIBATh
MOJIEJIbHBIE TMPEICTAaBICHUS — XUMUYECKHI 3HAaK (CMMBOJI) 3JIEMEHTA, XUMHUYecKas (Qopmyja, YpaBHEHHUE XUMUYECKOU
peakiuy — TMpU PEHICHUH Y4YeOHBIX IMO3HABATEJIBHBIX U MPAKTUYECKUX 3a/1ad, NMPUMEHSTh Ha3BaHHbBIC MOJIETbHBIC
IPEICTABIICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3Y4a€MbIX BELIECTB U XUMHUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O MIO3HAHUS BEILECTB U XUMUYECKUX PEAKIIUIL;

(dbopMyIMpoBaTh 1I€JIM U 3a7]a4l UCCIIE0BaHNUs, UCII0JIb30BATh IIOCTABJICHHBIE U CAMOCTOSITENILHO COPMYIJIMPOBAHHBIE
BOIIPOCHI B KayeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JUIsl (POPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJIAJETh HAaBbIKAMU CaMOCTOSITEJIBHOIO  IJJAHUPOBAHUS M MPOBEIEHUS  YUYEHMUYECKMX OSKCIEPUMEHTOB,
COBEpUICHCTBOBATh yMEHMsI HAOMIOAATh 3a XOJOM IMpOIecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar,
dopMynupoBath 0000IIEHUS U BBIBOJAbl OTHOCUTENIBHO JIOCTOBEPHOCTH pE3YyJbTaTOB HCCIEIOBaHUS, COCTABIATH
000CHOBaHHBIN OTUET O TIPOJIeTIaHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOW HCCIEeNOBATEIbCKOM M MPOEKTHOM JeATEIbHOCTH, MPOSABIATH CIOCOOHOCTh U
TOTOBHOCTb K CaMOCTOSITEJIBHOMY IOHUCKY METOJOB PELIEHUs NMPAKTUYECKHUX 3a]ad, PUMEHEHHUIO Pa3JINYHbIX METO/OB
MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHMKAX HWHGMOpManuu (Hay4dHO-NOMNYJSApHAs JIUTEpaTypa XHUMHYECKOIrO
coliepaHusl, CIpaBOYHbIE MocoOus, pecypchl MHTepHEeTa), aHaIU3UpOBaTh MH(MOPMAIUIO Pa3IUYHbIX BUAOB U (OpM
IIPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;



dbopMynIupoBaTh 3aNIPOCHl M IPUMEHSATH Pa3InYHbIE METO/bI MIPH MOUCKE U 0TOOpe HHPOPMAINH, HEOOXOAUMOMN IS
BBINIOJIHEHUA Y4€OHBIX 337a4 ONPEIeIEHHOr0O TUIIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA WH(OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U Pa3IUYHBIX MOUCKOBBIX
CHUCTEM,;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (OpMYy MpEACTaBICHUS HUHPOpMALUU (CXEMbl, TpapuKy, AUArPAMMBI,
TaOJIUIIBI, PUCYHKU U APYTHUE);

UCIIONIb30BaTh HAYYHBINH fA3BIK B KayecTBE CpEICTBAa MpU paboTe ¢ XUMHUYECKOW uH(pOpMaIuell: MNPUMEHSTH
MeXNpeaMeTHbIE ((PU3NUecKe 1 MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMyIibl, a00OpeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEo0Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAJISTHOCTH.

OByaseHue yHMBEPCAJIbHBIMM KOMMYHHMKATHBHBIMH J1CHCTBUAMMU:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJI€ JMajora W/WIW TUCKYCCHUHU, BBICKa3bIBaTh HJIEH,
(GOopMyIMpPOBATH CBOU MPEMJIOKEHUSI OTHOCUTENBHO BBIITOJHEHHSI PEJI0KEHHOM 3a1a4H;

BBICTYNIATh C TPE3CHTAUUEN pe3yJbTaTOB I1I03HABATEIBHOW JEATEIBHOCTH, IOJYYECHHBIX CaMOCTOSITEIBHO WIH
COBMECTHO CO CBEPCTHUKAaMU IPH BBINOJIHEHUU XMMHUYECKOTO HKCIEPUMEHTA, IPAKTHUECKOH pabOThl MO MCCIIEI0BaHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peaM3alli yueOHOTO MpoeKTa U (hOPMYJIUPOBATh BHIBOABI MO pe3yJbTaTaM MPOBEIEH HbIX
UCCIIEIOBAaHUM MYTEM COTJIaCOBaHMS MO3ULIUM B X0J1e 00CYKJIeHUsI 1 OOMEHa MHEHUSIMU.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATEBHO TUIAHUPOBATh U OCYILECTBISATH CBOKO MIO3HABATEIBHYIO AEATENBHOCTD, ONIPENEIs €€ eI U 3a/1a4H,
KOHTPOJIUPOBATh U 1O Mepe HEOOXOAMMOCTH KOPPEKTHPOBaTh IpeajaraeMblii alropuTM IEHCTBUN INPHU BBITOJIHEHUU
y4eOHBIX M UCCIIEI0BATEIbCKUX 3a/1a4, BHIOMpaTh Hanboee 3(h(HEeKTUBHBIN CITOCOO UX PEIICHUS C YUETOM MOTYUYEHUS HOBBIX
3HAHMM O BEIIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH I€ATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KITACC



[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkass XuMUsh OTPa)xaroT:

c(OPMUPOBAHHOCTH MPEICTABICHUM O XMMHUYECKON COCTaBIISIONICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POIHU
XUMUU B TIO3HAHWM SIBJICHUN TPHUPOABI, B (POPMUPOBAHWUU MBIIUICHUS U KYJIbTYphl JHUYHOCTH, €€ (YyHKIIMOHATHLHOU
I'PaMOTHOCTH, HEOOXOUMOM /JIsi PEHICHUs] MPAKTUYECKUX 3a]ad M DKOJIOTMYE€CKH 0OOOCHOBAHHOI'O OTHOIIECHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CPELE;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPasi BKIIOYAET: OCHOBOIMOJATAIOIINE TOHATUS (XUMUYECKUM JIEMEHT,
aToM, JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIECHTHOCTb, JJIEKTPOOTPUIIATEIBHOCTh, XUMUUECKas CBSI3b, CTPYKTYpHAsI
dbopmyna (pa3BEpHyTast U COKpaIIEHHAs ), MOJIb, MOJISIPHASI MAcCa, MOJISIPHBIN 00bEM, YTIIEPOIHBIN CKelleT, PYHKIIMOHAIbHAS
rpyImna, paguKai, U30MepHUsi, U30MePbl, TOMOJIOTUUYECKUMN PsAZl, TOMOJIOTH, YIIIEBOAOPObI, KACIOPOA U a30TCOACPIKAIINEC
COCIMHEHMSI, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUH U 3aKOHBI (Teopus
CTpOC€HHUsI opraHuueckux BemiecTB A. M. bBytinepoBa, 3akoH COXpaHEHHsSI MACChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3bIK XUMHUU; MUPOBO33PECHUECCKUE 3HAHMUS, JIEKAIIUE B OCHOBE OHUMAHUS PUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUM, (DaKTOJOTUYECKHE CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJYyYCHUU U OE30MMACHOM HCIOJIb30BaHUU
BOKHEUIITUX OPraHUYECKHUX BEIIECTB B OBITY U MIPAKTUYECKOMN JACSITEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIISITh XapaKTepHbIE TMPU3HAKU TOHSITUM, YCTAHABIMBATh HMX B3aUMOCBS3b,
MCIOJIb30BaTh COOTBETCTBYIOIIUE MMOHITHUA IPU ONMKMCAHUH COCTABA, CTPOCHUS U MPEBPAIICHUN OPTaHUYECKUX COCIMHEHHUI;

c(hOpMUPOBAHHOCTh YMEHHMH UCIOIb30BaTh XHUMHUYECKYH) CHUMBOJIUKY [IJIi COCTABJICHUS MOJEKYJISIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaImEHHOW) (OpMyST OPraHMYECKHX BEIICCTB M YPAaBHCHUH XHMHUCCKHX DPEaKIIHi,
M3TOTAaBJIMBATh MOJIENIA MOJIEKYJ OPraHMYECKMX BELIECTB ISl WUIKOCTPALMM MX XUMHUYECKOIO W MPOCTPAHCTBEHHOIO
CTPOEHHUS;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJIC)KHOCTh U3YUYEHHBIX OPraHUYECKUX BEIIECTB MO UX COCTaBY U
CTPOCHHUIO K OMPEACIEHHOMY KJacCy/Tpymrme COeAUHEHUM (YIJIeBOIOPOIbI, KUCIOPO M a30TCOAECPKAIUE COCIUHEHUS,
BBICOKOMOJICKYJISIPHBIC COCIWHEHHUSI), JaBaTh WM Ha3BaHUs 1o cuctematudeckol Homenkinarype (IUPAC), a rtaxxke
MPUBOJUTH TPUBUAIBHBIE HA3BAHUSI OTACIbHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMMUIICH, allETUIEH, STUIEHTJINKOb,
rmnepud, Qenon, dopManbaerui, areTadbAerua, MypaBbHHas KHCJIOTa, YKCYCHas KHUCJIOTa, OJEHWHOBAas KHUCJIOTa,
CTeapuHOBas KUCJIOTA, TIII0K03a, (PPYKTO3a, Kpaxmall, HEeJUII0JI03a, TJIUIIHH);



c(OPMUPOBAHHOCTh YMEHHS OINPEACTATh BUABl XMMHUUYECKON CBSI3U B OPraHMYECKHX COCTUHEHHSIX (OJWHAPHBIC H
KpaTHBIE);

c(OpMUPOBAHHOCTH YMEHHS PUMEHSTH TIOJI0KEHUSI TEOPHH CTPOSHUS Oprannyeckux BemectB A. M. bytneposa s
0OBSICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUsI MAaCChl BELLIECTB;

Cc()OPMUPOBAHHOCTh YMEHUIN XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3MUECKUE U XUMHUYECKHE CBOMCTBA TUIIUYHBIX
IpeCTaBUTENIeH Pa3TUYHbBIX KJIACCOB OPTaHUYECKUX BEIIECTB (METaH, 3TaH, ITUJIEH, IPOMWICH, alleTuieH, OyTaauen-1,3,
MeTUIOyTaueH-1,3, 6eH3051, METaHOJI, TAHOJ, STUIECHIJIUKOJIb, INIMLEPUH, (PEHOJ, alleTalbIeru/l, MypaBbiUHAas U YKCYCHas
KHCJIOTHI, TJIF0K03a, Kpaxmall, [eJUIH0JI03a, aMUHOYKCYCHAasl KUCJI0Ta), WIUTFOCTPUPOBATh FEHETUUECKYIO CBA3b MEXKYy HUMU
YPaBHEHHUSIMU COOTBETCTBYIOIMX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(pOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJOPOAHOIO ChIpbs (HEQTh, MPUPOIHBIN T'a3, YroJjb),
CIOCOOBI UX NEPEPadOTKU U NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepaboTKH;

c(OpPMHPOBAHHOCTh YMEHHI MPOBOAWTH BBIUMUCIEHUS MO XMMUYECKHM YpaBHEHHUSM (Macchl, 00bEMA, KOJIMYECTBA
UCXOJHOI0 BEIIECTBA WIN MPOAYKTa pPEaKLUU MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB
WIN [IPOJYKTOB PEAKIUN);

c(OpPMHPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HAHUK 00 OCHOBHBIX METOJIaX HAy4YHOI'O MO3HAHUS, UCIIOIb3YEMBbIX
B XMMHUHU IPHU U3YyYEHUU BEIIECTB U XUMHUYECKUX SIBJICHUU (HAOIIOJIEHHE, U3MEpPEHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE),
UCI0JIb30BaTh CUCTEMHbIE XMMUYECKUE 3HAHUS JJIs1 IPUHATHUS pEIICHUN B KOHKPETHBIX dKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BEUIECTBAMU U UX IPUMEHEHHEM;

c()OPMUPOBAHHOCTh YMEHUN COOJIOJaTh MpaBUJia IMOJIb30BAHMUS XHMHUYECKOM mMOcynoll u 1a00paTOpHBIM
000pyIOBaHMEM, a TaKXe€ MpaBuUiia OOpAaIlEHUS C BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKUHUSMH MO BBINOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUN TJIAHUPOBATH U BBHINOJHITh XUMUYECKUN SKCIIEPUMEHT (MpPEBpallleHUs OPraHUYEeCKUX
BEILECTB IPX HArPEBaHUH, MOJYyYEHHUE ITUIIEHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHbBIE PEAKLIMA OPTaHUYECKHUX BEILECTB,
JeHaTypauus OeJIKOB P HarpeBaHUM, [[BETHBIE PEAKIMH OEJIKOB) B COOTBETCTBUH C MpPaBUJIAMU TEXHUKU 0€30MaCHOCTH
py 0OpaIlEHUU C BELIECTBAMHU U JJAOOPATOPHBIM 000PYA0OBaHUEM, MTPEACTABISATH PE3YIbTAThl XUMHUUECKOTO SKCIIEPUMEHTA
B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX PEAKIUN U (POPMYIHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMUYECKYI0 HH(GOpPMAIMIO, TMOJIy4aeMyl0 W3 pPa3HbIX
UCTOYHHUKOB (CpeAcTBa MaccoBoi nH(popMaluu, IHTepHET u qpyrux);

c(OPMHUPOBAHHOCTh YMEHUH COOJIIOATh MpaBUiia 3KOJOIMUYECKH 11eJI€CO00Pa3HOro MOBEJCHUS B OBITY U TPYIOBOU
NEATENIBHOCTH B LEISAX COXPAHEHMs] CBOErO 3JI0POBbS M OKPYXKAIOIIEH HPHUPOIHON cpeabl, OCO3HABaTh OIACHOCTb
BO3/ICICTBUS Ha JKMBBIE OPTAHU3MBI ONPEAECIEHHBIX OPraHUUECKUX BEIIECTB, MOHUMast cMblca nokaszateis [IIK, noscHsaTs
Ha IpUMEPAX COCOOBI YMEHBIIEHUS U TPENOTBPALLEHHUS X BPEJHOIO BO3IEHCTBHS HA OPraHU3M YEJIOBEKA;

Ui OOYyYaroIMXCsl C OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0pPOBbS: YMEHHE NPUMEHSATh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METOJaX ITO3HAHUSI BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIIEIBIX M CJIA0OBUIAIIMX O0YYAIOIIMXCS: YMEHHUE UCIIOJIb30BATh PENbe(PHO-TOUCUHYIO cucTeMy 00o3HaueHui JI.
Bpaiing 1uis 3anucu XuMHUYeCcKUX GopMyJl.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Ne ni/m Kourpoubnbie IIpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKON XMMHUH
IIpeamer opranndeckoit xumuu. Teopus
11 CTPOEHMS OPTaHNYECKUX COEIUHEHUN A. 3
M. bytneposa
Uroro no pazaeny 3
Paspen 2. Yriesonopoabt
2.1 [TpenenbHbIE YIIIEBOAOPOIBI — aJIKAHBI 2
99 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 1
' AJIKAIUEHBI, ATKUHBI




2.3 ApOoMaTHYeCcKUe YTIIeBOAOPOIbI 2
24 [TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB U 3
' uX rnepepaboTka
Hroro no pazaeny 13

Paznen 3. Kucsiopoacoaep:xaniue opranniecKue coeJuHeHust

3.1 Cruptel. denon 3

3.9 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 7
' Cnoxubie 3GupbI

3.3 VYriaeBoasl 3
Wroro mo paszneny 13
Pa3znen 4. A3oTcoaepikaniue oprannyeckue coeIuHeHus

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3
Utoro no pazneny 3
Paspen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS

5.1 ‘ ITnacrmaccel. Kayuyku. Bonokna 2
Uroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
- KosnuecTso yacos JlaTa
°
o Tema ypoka B Kontpoabnbie Ilpakruueckme  M3ydenus  Jlara pakr
cero
padoThI padoTshI IU1aH
IIpeamer oprann4ecko XUMHH, €
1 1
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE 01.09.2025
Teopust cTpOoCHUST OPraHUYECKUX
2 coeauHennii A. M. byriepoBa, €€ OCHOBHEIC 1
yHIep 08.09.2025
TOJIOKCHHUS
[IpencraBnenue o knaccudukanuu
opraHuveckux Beuiects. HomeHkatypa
3 1
(cucremaTu4ecKas) U TPUBHAIbHBIC 15.09.2025
Ha3BaHMSI OPTaHUIECKHX BEIICCTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKHUU sl 22.09.2025
5 MeraH u 3TaH — OpocTenIIre 1
MPEJCTAaBUTENN AIKAHOB 29.09.2025
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
P 06.10.2025
OTUJIEH U IPOMUIEH — MpOCTeiime
7 1
MPEACTaBUTENH AJIKEHOB 13.10.2025
[IpakTuueckas padbora Ne 1. «Ilonyuenue
8 . 1 1
ATUJICHA ¥ HU3YUYCHHUE €TO CBOMCTBY 20.10.2025
Ankanuensl. byraguen-1,3 u
9 MetunoOyraauen-1,3. ITonyuenne 1
yrea . 10.11.2025

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTMYECKUHN Psifl. ALETHIIEH —
| GBI PR AR 17.11.2025
MPOCTEHIINIA TPEICTABUTEND aJIKUHOB
11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakiuu 24.11.2025
12 Apenbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB 01.12.2025
I'enernyeckas CBSI3b YIIEBOIOPOAOB,
13
MPUHAICKAIUX K Pa3IMIHBIM KJIaccaM 08.12.2025
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:
14 MPUPOJIHBIN T'a3 U NOMYTHBIC HE(DTSIHBIC
PHPOA YTHEIC fied 15.12.2025
rasbl, He)Th ¥ IPOAYKTHI €€ rmepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:
15 MPUPOJIHBIN T'a3 U NOMYTHBIC HEDTSIHBIC
pupox yTHbIe Hed) 22.12.2025
rassl, He)Th ¥ MIPOAYKTHI €€ rmepepaboTKu
16 KonTponbHas pabota mo pazaeny
«YTIeBOAOPOABI» 29.12.2025
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
17
MeTaHOJ 1 3TaHo. BomopoaHas cBs3b 12.01.2026
18 MHOr0oaToOMHBIC CTUPTHI: TUJIICHTIINKOIb U
TIIMLEPUH 19.01.2026
@DeHOo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE U
19 .
XMMHYECKHE CBOICTBA, IPUMEHEHNE 26.01.2026
20 Anpaeruapl: GopMaTbIeTHI U
arerajgbIerua. AeTox 02.02.2026
OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
21
KHCJIOTBI: MypaBbHHAS M YKCYCHAs 09.02.2026




22

[TpakTuyeckas padora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»

16.02.2026

23

24

25

CTeapI/IHOBaH 1 OJICMHOBAs KHMCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCJIOT

MBpbL1a Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE

CroxHble 3(DUPHI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX
a¢upoB

02.03.2026

09.03.2026

16.03.2026

26

JXKupsl: ruaponu3, npuMeHeHHUE,
OMoJIOTNYecKast POJIb KUPOB

23.03.2026

27

28

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Bakneiine npeacraBuTeNu: TiI0K03a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK ITPUPOJHBIC
MOJIMMEPBI

06.04.2026

13.04.2026

29

Kontponbnas paboTa mo pazaery
«Kucnopoacoaepxamue OpraHnuecKme
coeauHeHus»/ Beepocceuniickas mpoBepoyHast
pabota

20.04.2026

30

OO6m1ast XxapakTepuCTUKa a30TCOIePIKAIINX
OpTraHUYECKUX COCTUHECHHM /
Bceepoccuiickas npoBepouHas paboTta

27.04.2026

31

32

AMWHEBI: METHJIAMUH W aHWUIINH

AMMHOKHUCIIOTEI KaK aM(bOTCpHBIe
OpraHn4€CKUC COCAUHCHU A, UX

04.05.2026

18.05.2026




ouonornyeckoe 3Hauenue. [lernrunasl. beakn
KaK IIPUPOIHBIE BEICOKOMOJICKYJISIPHBIE

COEIMHEHMS
33 OcHOBHbIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUH.

[Inactmaccel, KaydyKkH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

25.05.2026

25.05.2026




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4YEeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUN 0 XUMUYECKONH COCTABIISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMHUHU B I[O3HAHUHU
ABIIGHUN MPUPOAbI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOU s
pEelICHUs] TPAKTUYECKUX 3a7a4 U DKOJOTHYECKH OOOCHOBAHHOIO

OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Bianenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIime MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
AJIEKTPOOTPUIATENILHOCTh, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHas Macca, MOJSPHBIA O0BEM, YIIEpOAHBINA CKEJET,
dyHKUMOHANBHASA ~ TpyMMa, paadKan,  HW30MEpHsi, HU30MEpHI,
TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIEBOAOPOJbI, KHCIOPOA- M
a30TCcoACpIKaIIUe COCTUHCHUS, OMOJIOTMYECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpbI, OEKK1), MOHOMED, TTOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHYECKOTO CTpoeHHs opraHudeckux BeriecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, IOJYUCHHMH U O€30mMacHOM
WCIIOJIb30BAaHUM BaXXHEUIUX HEOPraHMYECKUX W OPraHUYECKUX

BCIICCTB B 6BITy n HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

CdopMUpoBaHHOCTh YMEHHUW BBISIBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHaBIMBATh WX  B3aUMOCBA3b,  HCIIOJIBL30BATh
COOTBETCTBYIOIIME IOHATUA IIPU OINMCAHUU COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN

c(hOpMUPOBAHHOCTh YMEHUN UCTIOTIB30BATh XUMUYECKYIO CUMBOJIHKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMya OpPraHMYECKHMX BEIIECTB W ypaBHEHUU
XUMHYECKUX  peaklUui,  M3TOTaBIMBATh  MOJEIH  MOJIEKYJ
OpPTaHWYECKHUX BEIIECTB IJS WIUIIOCTPAlMM WX XHUMHYECKOTO U

MIPOCTPAHCTBEHHOT'O CTPOCHHUS




1.5

ChopMupOBaHHOCT YMEHHUH YCTaHABIMBATh PUHAIE)KHOCTD
W3YYEHHBIX OPraHMYECKHMX BEIIECTB 10 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) coeAuHEeHHH (yrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKAlllUe€ COEIMHEHHMSI, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUs), JlaBaTb UM Ha3BaHMsI IO CUCTEMAaTUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTSATH BUIBI XUMHUYECKON CBS3H B

OpraHUYECKUX COCTMHEHUX (OJMHAPHBIE U KpaTHBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpoeHus opranndeckux BemiectB A.M. byriepoBa st 00bsicHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJIGK}’JI?IPHI)IG COCAMHCHU A

ChopMupoBaHHOCTH YMEHHI TNPHBOAWTH TPHUBHAIBHBIC Ha3BaHUS
OTJICIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (eHon, dopManbiaerua, aueTaibleru,
MypaBbHHAs KHCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasi KUCJOTa, IJII0K03a, (PYKTO3a, Kpaxmal, LEJUIH0JI03a,

TJIALMH)

2.2

CdopMUpOBaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE,
bu3HYeCKne M XUMHUYECKHE CBOWCTBA THUITUYHBIX IPEICTABUTEIICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BeIecTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, GeHzomn,
METaHOJI, ITAHOJ, STUJICHTIINKOIIb, TIIHIIEPUH, ()EHOJI, alleTaTbICTH]I,
MypaBbHHAS M YKCYCHAsl KHCIIOTHI, TJIFOKO3a, KpaxMaJ, IeJUTi0J03a,

AMHUHOYKCYCHas KI/ICJIOTa)

2.3

ChopMHPOBaHHOCTH YMEHUS MILTIOCTPUPOBATH TEHETHUUECKYIO CBSI3b
MEXIY TUIUYHBIMU  MPEACTABUTEISIMA  PA3JIUYHBIX  KJIACCOB
OPraHUYEeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLINX

XUMUYECKHUX PEaKIUi ¢ UCTIOIH30BAHUEM CTPYKTYPHBIX (popMyit

2.4

CpopMUpOBaHHOCTb ~ YMEHHUS  XapaKTepU30BaTh  HCTOYHHKHU
YIIEBOJIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YToJb), CIOCOObI
UX TepepaboTKM W MPAaKTHUYECKOe MPHUMEHEHHE IPOJIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4YHOTO IMO3HAHUS, UCIOIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XHMMUYECKHUX SBJICHUN (HAONIIOJICHHE,
U3MEPEHUE,  OKCIIEPUMEHT,  MOJICIIMPOBAHUE),  HCIOJIbH30BATh
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS I TPUHATHS PENICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIICCTBAMH U UX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHU COONIOAATH TPAaBHIA ITOTH30BAHUS
XUMHYECKOH TOCY0 M J1a0OpaTOPHBIM O0OPYAOBaHUEM, a TaKXKe
npaBuiIa OOPAIICHUS C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIUSMU

11O BBIIIOJHCHUIO .Ha60paT0prIX XUMHUYCCKHUX OIIBITOB

CdopMupoBaHHOCTH ~ YMEHHUW  IUIAHUPOBATH W BBIIIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHUYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyUYEHUE STUIEHA M H3YYEeHHE €ro CBOICTB,
KAueCTBEHHBIE PEaKIUU OPraHMYECKHUX BEIIECTB, JI€HATypaIus
OEJIKOB TP HarpeBaHUH, IIBETHBIC PEAKIIUU OCJIIKOB) B COOTBETCTBUU
C TIpaBHJIaMU TEXHUKH OE30TIACHOCTH IPU OOPAIIEHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM OOOPYIAOBAaHHMEM; MPEACTABIATH PE3YyIbTAThI
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX peaknuid ¥ (HOPMYJIHPOBATh BBHIBOJIBI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CdopMupoBaHHOCTH ~ YMEHHIl  HPOBOAMTH  BBIYUCIEHUS IO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BEIIECTBA WJIM TNPOJYKTa PEaKIMM 10 H3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJIHOTO U3 UCXOIHBIX BELIECTB WU MPOJYKTOB PEAKIIMH)
ChopMupOBaHHOCT, ~ yYMEHMM  KPUTHYECKM  aHaJIM3HPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyl0 U3 pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoii nH(popmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHMM COOJIO/IAaTh TpaBUiIa SKOJOTUYECKU
11e1€c000pa3HOro MOBEACHUSI B OBITY M TPYIOBOM JEATEIHHOCTH B
LEJIIX COXPAHEHHUS CBOETO 3/0POBbS M OKPYKAIOLIEH MpHpOIHON
Cpefibl, 0OCO3HaBaTh OMACHOCTb BO3/JCUCTBUS Ha >KUBBIE OpPraHU3MbI
OTIpeNIeIEHHBIX OPTaHMYECKHIX BEIIECTB, TOHUMAs CMBICTT IIOKa3aTellst
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllMK), TOSICHATH Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPALICHUS MX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3Mm 4€CJIOBCKaA




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COePKAHUS

Teopernueckrne OCHOBbI OPraHUYEeCKOW XUMHUU

11

[Ipenmer opraHnyecKOr XUMHUHU: €€ BOSHUKHOBEHHE, PAa3BUTHE M 3HAUYCHUE B
MOJYYCHUU HOBBIX BEUIECTB U MATEpHANOB. Teopusl CTPOCHHS OPraHUYECKUX

coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

13

2.1

2.2

CrpykrypHble (OpMysibl OpPraHMYeCKHMX BEIIECTB. [OMONOrus, H30MEpHUs.
XHUMHUUYECKast CBA3b B OPraHUYECKUX COCAUHEHUSAX — OAMHAPHBIC U KPaTHbBIC

CBA3U. HpCI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpraHu4CCKHUX BCIICCTB

HOMCHKHaTypa OpraHU4YCCKHUX COCJIMHEHU I (CI/ICTeMaTI/I‘leCKaﬂ) 1 TPUBHAJIBHBIC

Ha3BaHUS BaXKHEHIITNX HpCIICTElBPITGJIGfI KJIaCCOB OPraHN4CCKUX BCUICCTB
VYri1eBo10pObI

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psan. Meran u stan —
MPOCTEHIINE MPEACTABUTENM AKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuu 3aMelleHUs] U TOPEeHHs), HaXOXKICHHWE B NPUPOAE, IMOJIyYeHHE U

MMPUMCHCHUC

AJNKeHBI: COCTaB U CTpOCHUC, TOMOJIOTHYECKHUI PAA. OTUjeH U MPOIUJICH —
HpOCTCfII.HHG MNpEACTAaBUTCIIN AJIKCHOB: (1)I/I3I/I‘-ICCKI/IC U XHMHYECKHE CBOMCTBA
(peaKHI/II/I THAPUPOBAHUA, TAJIOICHUPOBAHHWA, TUApAaTaAlM, OKHCICHHA H

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

Anxaauensl: Oyraauen-1,3 u merunOyranueH-1,3: cTpoeHHe, BaKHEHIIME
XMMHUYECKHE CBOMCTBA (peakius noimMepusanun). [loaydeHre CHHTETHYECKOTo

KayuyKa U Pe3HHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKHM psi. ALETHIICH —
NPOCTEUIINIA TMPEACTaBUTENb AJIKHMHOB: COCTaB, CTpPOEHHE, (U3UYECKHEe U
XUMHYECKHE  CBOMCTBAa  (peakuuu TUAPUPOBAHHUSA,  TaJIOT€HUPOBAHUS,

rUapaTalyy, TOPeHus ), IoJydeHHe U MpUMEHEHNE

2.5

Apenbl. benson: cocraB, cTpoeHue, (pu3MUECKME M XWMHYECKHE CBOMCTBA
(peakuuy TajJOreHUpPOBAaHUS W HUTPOBAHMS), IOIYYEHHE M MPUMEHEHHE.

Tonyon: cocraB, cTrpoeHue, U3NYECKUE U XUMUYECKHE CBOWCTBA (peakiuu




raJIOTEHUPOBAHNSA M HUTPOBAHUS), NOJyYEHUE U NpUMEHEHHE. TOKCHMYHOCTh
apeHoB. I'eHeTnuyeckas CBsA3b MEXKIY YITIEBOAOPOAAMM, IPUHALICKALUMU K

Pa3JIMIHBIM KjIaCCaM

2.6

IIpuponHble HMCTOYHUKM yrieBOAOpoAoB. [IpuponHblii Ta3 U IOIyTHBIE
HedTsHbIe Ta3bl. HedTh 1 €€ npoucxoxaeHue. CrocoOwl nmepepaboTku HETH:
NIEPEroHKa, KPEeKHUHI (TepMHUYECKUH, KaTanuTudeckuil), muposu3. IIpomykTsl
nepepaboTku HeTH, X MPUMEHEHHUE B TPOMBIIIIICHHOCTH U B ObITY. KamMeHHBbIi

yroJib U MPOAYKTHI €ro nepepadoTKu

Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

3.1

3.2

IIpenenbHble  ONHOATOMHBIE CHMPTHL. MeTaHON MW 3TAHON: CTPOEHUE,
¢dbusznuecKkue U XMMHUYECKHE CBOMCTBAa (peakUuU C aKTUBHBIMU METaJUIaMU,
raJloreHOBOJIOPOIaMU, TOpPEHHUE), MpUMEHEeHHe. BoJopolHbIe CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[eficTBHE METaHOJIa ¥ 3TaHOJA HA OPraHU3M YeJIOBEKa.
MHoOroaroMHble CIIUPTHI. DTUIICHTJIUKOIIb U TIHUIEPUH: CTPOCHHE, (PU3UUECKUE
U XMMHYECKHE CBOMCTBAa (B3aUMOJAEWCTBHE CO IIEIOYHBIMU METaJIaMH,
KaueCTBEHHAs peakilis Ha MHOTOATOMHbIE CHHUPTHI). [leiicTBHe HAa OpraHu3M

YCJIOBCKaA. HpI/IMCHeHI/IC TIIMOEprHa U OTUJIICHITIUKOJIA

@deHoT:  CTpOSHUE MOJICKYNBI, (HU3UYEeCKHEe ¥ XHUMHYECKHE CBOMWCTBA.

Tokcuunocts enona. [lpumenenue gpenona

3.3

Anbreruapl 1 KeToHbl. @OpManbIeru, aleTaibIAerHI: CTpOeHue, (u3nIecKue
U XMMHMYECKHE CBOMICTBa (peakUuu OKHCIEHUS U  BOCCTAHOBIJICHHUS,

Kau4C€CTBCHHLIC peaKI_[I/II/I), MOJIYYCHHEC U IIPUMCHCHHUC

3.4

OAHOOCHOBHBIE MpeJeNibHbIe KapOOHOBBIE KUCIOThl. MypaBbUHAS U YKCYCHast
KHUCJIOTBI: CTpoeHHe, (pru3nyeckre M XMMHUYECKHe CBOMcTBa (CBOicTBa, olmiue
JUI Kjacca KHMCIOT, peakuus »TepuduKanuu), MOJIy4eHHE U IPUMEHEHHE.
CreapuHOBas U OJE€MHOBAsl KUCIOTHI KaK IMPEICTaBUTENIN BBICIINX KapOOHOBBIX

KHCIOT. MbIjla KaK COJIM BBICIIHX Kap6OHOBI>IX KHUCJIOT, UX MOIOIICC I[CflCTBI/IC

3.5

3.6

CrnoxxHbie 2QUpPHI KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['UAPOIN3 CIIOXKHBIX
s¢upoB. Kupsl. I'maponus xupos. [Ipumenenue xupos. buonoruueckas poib
KUPOB

VYraeBojsl: cocTaB, Kiaccuukanus yrieBogoB (MOHO-, IU- U MOJIHCAXapU/IbI).
I'moko3a — mpocTedmuii MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJIH,
¢busznueckne M XUMHYECKHE CBOMICTBa (B3aUMOJAEWCTBHE C THUAPOKCUAOM
menu(ll), okucieHume amMmmavyHbIM  pacTBOpoM  okcupa  cepebpa(l),
BOCCTAaHOBJICHHE, OpPO’KEHHUE TIIIOKO3bI), HAX0X/IEHHE B MPUPOJIE, TPUMEHEHHUE,
6uosiornyeckas posib. Porocunte3. PpykTO3a Kak U30Mep IoKo3bl. Kpaxman

" OCJIII0JI03a KaK NPUPOAHBIC IMOJTUMEPHIL. CTpO@HI/Ie Kpaxmajia U OCJITF0JI03bI.




dusnyeckue U XUMHUUYECKHE CBOMCTBA Kpaxmana (THApONM3, KaueCTBEHHas

peakius C HOJIOM)

4 A3oTcozepKalue OpraHn4ecKue COeAMHEHUS

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHudeckue coenuHeHus. Ou3nueckue u
4.1 XMMHUYECKHE CBOWCTBA aMMHOKUCIIOT (Ha MpuMepe TiuirHa). buomornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

benku kak mnpUpoAHBIE BBICOKOMOJEKYNSApHBIE coeauHeHud. [lepBuuHas,
4.2 BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOICTBa OENKOB:

TuapoJIn3, A€HaTypanus, KaYHCCTBCHHBIC PCAKIIMU Ha Oenku
5 BricokoMoneKy s pHbIE COEMHEHMS

OCHOBHBIE TIOHSATHS XHUMHH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCD,

MOJMMEpP, CTPYKTYpPHOE€  3BE€HO, CTENEHb  MOJUMEPHU3ALMHU,  CPEIHSISA

> MOJICKYJISIpHass Macca. OCHOBHBIE MCTOAbl CHUHTC3a BBICOKOMOJICKYIISIPHBIX
CO@I[I/IHGHI/Iﬁ — NOJIMMCpU3alug U ITOJIMKOHACHCAIIUS
9KCHepI/IMCHT8.J'IbHBIe MCETOAbl H3YUCHUSA BCHICCTB HU HUX npeBpameHI/Iﬁ:
5.2 O3HAaKOMJICHUEC C 06p33HaMI/I NpupoOAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IiacTMace, Kayuyykos. [loiaydyeHre CHHTETHYECKOrO KayuyKa U pe3UHbI

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

» Xumus. 10 knacc. I'abpuensa O.C., Octpoymon W.I'., Cnaakos C.A.
AxuuonepHoe obmectBo «M3narensctBo «IIpocBerenne»
METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Vpoxu xumun B 10 kimacce. ba3oBelit ypoBenb. MeToanueckoe nocobue: O. C.

["a6puensn, . I'. Octpoymos, C. A. Crnagkos

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
1. http://www.alhimik.ru. TIpeacrasiens! cienyone pyoOpUKH: COBETHI

aOUTYpPUEHTY, YUUTEIIO XUMHUH, CIIPABOYHHUK (0YeHB OOJIbIIas Mo 100pKa TaOIuIY



U CIIPaBOYHBIX MaTEPUAJIOB), BecEas XUMUs, HOBOCTH, OJIMMITHAIBI,
KyHCTKaMepa (MHOTO MHTEPECHBIX HCTOPUYCCKHUX CBEIICHHIA).

2. http://www.hij.ru/. XKypnan «XuMust 1 )KU3Hb)» 3aHUMATEILHO PACCKA3hIBACT O
UHTEPECHOM B HAyKe U MUPE, B KOTOPOM MBI )KHBEM.

3. http://chemistry-chemists.com/index.html. DnexTponnsIit )xypHaT «XUMUKH U
XMMHSD», B KOTOPOM MPEACTABICHBI HHTEPECHBIE OIBITHI IT0 XMMHH,
TIO3BOJISIONINE YBJICYb YUAIIUXCS IKCIIEPUMEHTATBHON YaCThIO MTPEMETa.

4. http://c-books.narod.ru. BceBo3moxkHas ureparypa Mo XUMHUH.

5. http://1september.ru/. B sxypHase mpeacTaBieHo 00IbIIOE KOJINISCTBO
paboT ydaIruxcsi, B TOM 4Kcje paboT UCCIIEA0BATEIILCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Beepoccuiickuii MIKOJIbHBIH
MOPTaJ CO CChUIKAMU Ha 00pa30BaTE/IbHBIC CANTHI 10 XUMUHU.

7. www.periodictable.ru. Coopuuk cTareit 0 XUMUYECKHX JIEMEHTaX,
WILTFOCTPUPOBAHHBIN OMMCAHUEM SKCIIEPUMEHTOB.

8. http://resh.edu.ru/. Poccuiickas aekTpoHHas IIKoJIa, B KOTOPOM
MPE/ICTABIICHBI MHTEPAKTUBHBIE YPOKU 0a30BOTO YPOBHSA ISl yueHUKOB 8—11
KJIaCCOB C MCIOJIb30BAHUEM BUICOPOJIMKOB, MHTCPAKTUBHBIX 3aIaHUM U
ynpaxkHenuid, 3D-monenei.

9. http://www.chemnet.ru. ITopran ¢hyHIaMEHTAIBHOIO XUMHAYECKOTO
obpasoBanus Poccru, KOTOPBIH BKIIFOYAET COBOKYITHOCTh HH()OPMAI[HOHHBIX
pecypcoB o xumun (00pa3oBaHKe, HayKa, TEXHOJOTHS); peliaeT mpoodaemMy

OBICTPOTO



Y HaJIS)KHOTO JJOCTYIIa K OTEYECTBEHHBIM U 3apyOeKHBIM WH(POPMAIIHOHHBIM
caiitam 1o xuMuu. CoIep’)KUT MHOTO BHJICOJICKIIHIA K KypcaM OpraHudecKOu 1
0o0111ell XUMHUU.

10. http://fcior.edu.ru. IIpoekt deaepanbHOro neHTpa HHOOPMALIMOHHO-
oOpazoBarenbHbIX pecypcoB (PLIOP) nanpasnen Ha pacnpocTpaHeHHE
AIIEKTPOHHBIX 00PA30BATENBHBIX CEPBUCOB IO BCEM MPEAMETHBIM 00J1aCTSIM.

Bxitouaet TecTbl, pacu€THBIC 3a1a4H.






