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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CPEJHEr0 OO0Iero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peaIn3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpareruy 00y4YeHus, BOCIUTAHUSI U Pa3BUTHS 00yUYalOIIUXCs CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIN
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMs, PE3yJbTAaTOB OOyUeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpasoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o01ieo0pa3oBaTeIbHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThi0 WX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYIIHX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U MpUPOJHON cpene. Peanusyercss xumuueckoe oOpa3oBaHUE OOydaroUuXcsl Ha
YPOBHE CpeITHEero 00111ero 00pa30BaHUs CpeICTBAMHU YUEOHOTO MpeIMETa « X UMHUS,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPEAEIEHBI B IMPOTrpaMMe IO XHUMHH C
yaéToM crenu@uKd HayKd XUMHUM, €€ 3HAYCHHsS B TO3HAHUU TPUPOILI U B
MaTepUaIbHOM KU3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOIIUX IeJIel U MPUHITUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AINK, B CO3/JaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBIIIJICHUS, B
CO37laHME LIEIOCTHOrO MPEACTABICHUSI 00 OKPYXKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKA, KOTOPOe (OPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMHU, XHMMS CTaJIA
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda MU KU3HU Kaxaoro uieHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOIUMYI0 MM [ BbIpaOOTKM MHMPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEIIHOTO BKJIKYEHUS B JKU3Hb COLMYMa, HPOJOJKCHUS
o0pa30BaHus B PAa3IMYHBIX O0JACTSAX, HE CBSI3aHHBIX HEIOCPEJICTBEHHO C XUMUEH.
CocraBnsomuMu npeaMera « XUMUs» SIBISIOTCS 0a30Bbie Kypchl — «OpraHndeckas
xumus» U «OOmas U HeopraHuyeckass XUMUS», OCHOBHBIM KOMIIOHEHTOM
COJIep>KaHUsl KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAaHUU I10
HEOPTaHUYECKOM XUMHUU (C BKJIIOYEHHWEM 3HaHUM U3 OOIled XuUMUM) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera oOecrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOrooopasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYeHHI0 YydyeOHOro Marepuaja U OO0ycCIOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX W DJIEKTPOHHBIX
IpeJICTaBICHUN O CTpoeHHH BeliecTB. CBeeHs 00 M3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coenquHeHuM. B Kypce  OpraHM4yeckod XWMHUM  TIOJIyYalOT  Pa3BUTHUE
chOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOIO 0011ero oOpa3oBaHUs MEePBOHAYAIBHbBIE
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUsI, O XUMHUUYECKOU PEAKLIUH.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax M NMPUMEHEHHUM, a TAKXKE€ O XUMUYECKHX PEaAKIUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
COJIEpKaHUsl, UMEIOMIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JPYTUMH HayKaMH,
PacKphIBAIOT €€ POJib B MO3HABATEIHHOM M MPAKTUYECKOM ESITEIbHOCTH YelIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TpoOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIUIO U IPUMEHSITh €€ JJIs TONOTHEHHSI 3HaHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO HA (POpMUPOBAHKE Y OOYHAIOIINXCS MUPOBO33PEHUECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIUHCTBO
HEOPTraHWYECKOT0 U OPraHUYECKOro MUpa, 0OyCIOBIEHHOCTh CBOMCTB BEUIECTB UX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
U pEIICHUS TPOTUBOPEYUI MEXITy HOBBIMU (DaKTaMU UM TEOPETHUYECKUMU
MPEINOCHUTKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
TaKKe MpodieM cOepeKeHUsT DHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHus 3a7ad4  BOCIUTAHUS, PA3BUTHUS W COIHMAIM3AIUU
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONEp)KaHUSI M TIOCTPOSHHUS TpEeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEPCAJIbHBIX YUeOHBIX AEHCTBHIA, UMEIOMINX 0a30BOE 3HAYCHHE ISl PA3TTMUHBIX
BUJIOB JICSITEIILHOCTU: peIIeHUs Tpo0JeM, TOUCKa, aHaiam3a W 00paboTKu
uHopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYCCKOW U
UCCJIEIOBATENLCKONW JIEITEIbHOCTH, 3aHMMAIOUIEH Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mnpakTuke mpenomaBaHWs XMMHW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUsI, TaK U Ha YPOBHE CpeIHET0 001Iero o0pa3oBaHus, IPU ONPEICTICHUN
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
NIEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESITEIbHOCTH YEJNIOBEKa W KaK OJHOTO M3 KOMIOHEHTOB MHPOBOW KydbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CoryacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH H3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

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

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHUECKHUX PEaKITHi, HEOOXOIUMBIX JIJIsI MPUOOPETEHNS YMEHUN
OpUEHTUPOBATLCS B MHUPE BEHIECTB U XUMUYECKUX SIBICHUM, UMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conepxkaTesibHasi XapaKTepUCTUKA LeJIel U 3a7a4 U3ydeHUsI
IpeMeTa B MporpaMMe 1o XUMUHU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero olmiero oOpazoBanus. Ceromns B
MPENOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTeHUE MPAKTUIECKON
KOMIIOHEHTE coJepkaHusi OOy4eHHs, OpPHUEHTUPOBAHHOW HA  MOATOTOBKY
BBIITYCKHUKA O00I1e00pa3oBaTEIbHON OpraHu3aliy, BIIAJICIONIET0O HE HAaOOpOM
3HaHWM, a (DYHKIIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHHSIMU
aKTUBHOTO TOJyYEHHUS 3HAHUN U IPUMEHEHUS UX B PEATbHOU JKU3HU IS PEIICHUS
MPAKTHYECKHX 3ajad.

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

amanTaius o0yJarommxcsl K yCIOBUSM TUHAMHUYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpoBaHHE  WHTEIJICKTYyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WUMEIONINX YHUBEPCATbHOE 3HAYCHWE Ui Pa3IUYHBIX BHJIIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMMBIX AJIs MPUOOPETEHNUS ONBITA JEATEIBHOCTH, KOTOPAst 3aHUMAET BaXKHOE
MECTO B MO3HAHUU XUMHH, a TaKXe JUId OLEHKH C MO3UIUN SKOJIOTHMYECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKHUX MTPOIIECCOB HA OPTaHU3M
4eJI0BEKa U MPUPOIHYIO CPEIY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBHHU C )KH3HEHHBIMH MTOTPEOHOCTSIMHU, UCITOJIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANBHBIX MpoOsieM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOJMYYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOUN obnacTi «EcrecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee yncao 4acoB, OTBEAEHHBIX /ISl U3YUEHUS] XUMUU, Ha 0230BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXAHUE OBYUEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNY€ECKON XUMHUM

[IpenMer opraHmvyeckod XUMHM: €€ BO3HUKHOBEHHE, Pa3BUTHUE U 3HAYCHUE B MOJYYCHUU HOBBIX BEIIECTB M
MarepuasioB. Teopus cTpoeHHUsl opraHudyeckux coenuHeHud A. M. BytiepoBa, €€ oCHOBHbIE MOJOKEHUA. CTPYKTypHBIE
(dbopMyIIbl OpraHUYEeCcKUX BellecTB. [ oMoorus, nsoMmepus. XuMMUYeCcKas CBA3b B OPTaHUUECKUX COCIMHEHUSIX — OJIMHAPHBIC
Y KpaTHbBIE CBSI3H.

[IpencraBnenrie o KiaccupuKalid OPraHUMYECKUX BelmlecTB. HomeHkiatypa OpraHUYecKuX COCIUHEHUMN
(cucTeMatnueckas) U TPUBHAIbHBIC HA3BaHUS BAXKHEHIITUX MPEJICTABUTEIEH KJIACCOB OPraHUYECKUX BEIIECTB.

DKCnepUMEHTAIbHBIE METObl U3yUEHHUS BEIIECTB U UX MPEBPAIICHUI: 03HAKOMIIEHHE ¢ 00pa3laMu OpraHUYeCKUX
BEIIIECTB U MaTepuajiaMud Ha UX OCHOBE, MOJECIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJACHUE M OINHUCAHUE
JIEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPU HArpeBaHWM (IUIaBJCHUE, OOYTJIMBaHUE U
TOpEHune).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKUU psAA. MeTaH M 3TaH — NPOCTEHIHME MPEICTABUTENN AJKAHOB:
bu3nUecKkue M XUMHUYECKHE CBOMCTBA (peakiuu 3aMelIeHUsT W TOPEeHHs), HaXOXJACHHE B MPUPOJE, IMOIyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKUIN psAN. DTUIEH U NPONWIEH — MPOCTEUIINE MPEACTABUTENN AJTKEHOB:
buznueckue M XUMHYECKHE CBOWCTBA (PEAKIMU TUIAPUPOBAHHUS, TaJOTCHUPOBAHUS, TUAPATAIMHA, OKHUCICHHUS U
MOJIMMEPU3ALINN ), TOTYYCHUE U TPUMEHEHHUE.

Ankanuensl: OyrtamueH-1,3 u wmetwnOyrtaauwes-1,3: cTpoeHue, BaKHEHIIME XWMUYECKHE CBOWCTBA (peakKius
nonumepu3anum). [loydeHne CHHTETUYECKOTO KayuyKa U PEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUYECKHUH psAJl. AIIETUIIEH — TPOCTEHIITNI MPEICTaBUTEh AIKHHOB:
COCTaB, CTpOCHHE, (PU3MYECKHEe W XHUMHYECKHE CBOMCTBA (peakIMu TUIPUPOBAHUS, TAJIOTCHUPOBAHUS, THUAPATAIIUU,
TOpPEHHs] ), TOJyYeHUE U TPUMEHEHHUE.



Apensl. bensoir: cocras, cTpoeHne, Gu3nIecKie U XMMHYECKUE CBOUCTBA (PEAKITMY TaJJOTeHUPOBAHUS 1 HUTPOBAHUS),
NoJIydYeHHUe U MpUMeHeHue. 101yon: cocmas, cmpoenue, uaudeckue U Xumuieckue c80UCmaa (peakyuu 2an02eHupo8ansl
U HUmMpoeamus), noaydenue u npumeHnenue. TOKCHUYHOCTb apeHOB. ['eHeTHMYecKas CBsA3b MEXIY YIJIEBOJOPOAAMM,
MPUHAICKAIIMME K Pa3IMYHBIM KJIACCAM.

[IpupoHbIe HCTOYHUKH YTIeBOAOPOI0B. [IpupoaHbiii ra3 u nomnyTHeie HePTsIHBIE ra3bl. HedTh 1 €€ npoucxoxaeHue.
Crioco0b1 TiepepaboTku HEPTH: MePEroHKa, KPEKUHAT (TEPMUYCCKUN, KaTATUTHIECKH ), muposm3. [IpomxykTel mepepadboTku
He(TH, UX MPUMEHEHHE B MPOMBINIJICHHOCTH U B ObITY. KaMEeHHBIN yToh ¥ MPOAYKTHI €ro MepepadoTKH.

DKCIepUMEHTAIbHBIE METOJIbl M3Y4YEHHUsl BEIIECTB M MX MPEBpaAIEHUMN: O3HAKOMJICHHE ¢ oOpasliamH IJIacTMAcCC,
Kay4yKOB U pe3uHbl, KoJuiekiuu «HepTh» u «Yroib», MojiennpoBaHre MOJIEKYJ YIJIEBOIOPOIOB U TalIOT€HOIIPOU3BOIHBIX,
MIPOBEICHUE MPAKTUYECKOU PabOThI: MOJyUYECHHUE STUJICHA U U3yUYE€HUE €0 CBOWCTB.

Pacuérnblie 3anaun.

Briuncnenus mo ypaBHEHHUIO XUMUYECKON peakiinuu (Macchl, 00bEMa, KOJIMUECTBA UCXOTHOTO BEIIECTBA WIIM MPOAYKTA
peaKIMK M0 U3BECTHBIM Macce, 00bEMY, KOJTHMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WM MPOJAYKTOB PEAKIINH).

Kucsopoacoaep:kamue opranndecKue coelMHeHUs

[IpenenbHbIE OTHOATOMHBIE COUPTHI. METAHOJ U 3TAHOJ: CTPOCHHE, (PU3NYECKHE U XUMUUECKUE CBOMCTBA (PEaKIIMU C
aKTUBHBIMU METAJIJIaMU, TaJIOT€HOBOOPOJIaMU, TOPEHUE ), TPUMEHEHUE. BOAOpOHBIE CBSA3U MEXIY MOJIEKYJIaMU CITUPTOB.
JlelicTBue MeTaHOJA ¥ ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHbie CHOUPTHL. ITUICHTIUKOIbL W TIMIEPUH: CTpPOCHHUE, (GU3HUYECKHE U XUMHUYECKHE CBOMCTBa
(B3aMMOJIEHCTBHE CO MIEJIOYHBIMHI METAJUIAMH, KAUeCTBEHHAs pEaKIIMs HA MHOTOATOMHBIE CITUPTHI). JlelicTBHE Ha OpraHu3M
yenoBeka. [ [pumeHenune ramuuepuHa v 3TUIIEHTJIUKOJIA.

®deHoJI: CTPOECHUE MOJIEKYJIbI, PU3NUYECKHEe U XUMUYECKHUE CBOMCTBA. TOKCHUYHOCTH peHoua. [Tpumenenue gpenona.

Anpaerunpl U kemonsvl. @opManbIeTHl, alleTAIbJICTHI: CTPOEHUE, (PU3NUECKHUE U XUMHUUYECKHE CBOMCTBA (peakiuu
OKHCIICHUSI 1 BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIIUH ), TIOTYUYECHHE U IPUMEHEHHUE.

OmHOOCHOBHBIC TIpe/IeTIbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHASI U YKCYCHAsi KUCIOTBI: CTpOeHHUe, Pu3ndecKkue u
XUMHUYECKHE CBOMCTBa (CBOMCTBa, oOlIMe I Kjacca KHUCJIOT, peakius dTepudukaiuu), mojydeHue U MPUMEHEHUE.
CreapuHOBasi M OJIEMHOBAs KHUCJOTHI KaK TMPEACTAaBUTENN BBICHIUX KapOOHOBBIX KHCIOT. Mpblja KakK COJU BBICIIMX

KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBHUE.



Crnoxxuble 3(pUpbl KaK MPOU3BOJAHBIC KapOOHOBBIX KUCIOT. [ maponm3 cinoxHbIX 3¢upoB. Kupsl. ['naponus xupos.
[Ipumenenue xKupoB. bruomornueckas posb )KUPOB.

YTneBoabl: cocTaB, Kilaccu(uKalus yrieBoaoB (MOHO-, M- U MOJIKUCcaxapu/Isl). [ TI0K03a — MpoCTeHIIIMiA MOHOCAXapu/I;:
0COOCHHOCTH CTPOCHHUS MOJICKYJIbI, (PM3UUCCKUE M XUMHUYECKHE CBOWCTBa (B3ammojeiicTBue ¢ ruapokcuaom memau(ll),
OKHUCJICHHE aMMHa4YHbIM pacTBOpoM okcuiaa cepedpa(l), BoccraHoBieHUE, OPOKEHHE TIIIOKO3bl), HAX0XKIEHUE B TIPUPOJIE,
MpUMEHeHHEe, Onosorndeckas poiab. @orocunre3. OpykTo3a Kak U30MEP TIIHOKO3bI.

Kpaxman u nesmirono3a kak npupoHbie noauMepsl. CTpoeHHE Kpaxmalia v HEeJUTI0I03bl. DU3HYECKHe U XUMHYECKHUE
CBOICTBA Kpaxmaia (TUApPOJIN3, KAYECTBEHHAs PEaKIUs C HOI0OM).

DKCHepUMEHTAIbHBIE METOAbl M3yYEHHUs BEIIECTB W MX MpEBpaleHUM: MpOBEACHUE, HAOIIOJCHUE M ONHCAHHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIMHM OJHOATOMHBIX CHUPTOB (OKHUCIEHUE AITaHOJa
okcusioM meau(ll)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJACHCTBUE TiuilepuHa ¢ ruapokcugom Menu(ll)), ampaerumos
(oxucneHre aMmMuayHbIM pacTBOpoM okcuaa cepedpa(l) u ruapokcuaom meau(ll), B3aumoneiicTBue kpaxmaia ¢ UOJOM),
MPOBE/ICHHUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOU KHCIIOTHI.

Pacuérnbie 3agaun.

Bbruncienus no ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJMYECTBA HCXOAHOTO BEILIECTBA UM MPOIYKTa
pEakIMy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(pOTEepHbIE OpraHUYecKhe coenuHeHns. Ou3nueckue U XUMHUECKUE CBOMCTBA aMUHOKUCIIOT
(Ha mpuMepe TauIrMHa). bruonorudeckoe 3HaUeHHE aMUHOKHUCIIOT. [lenTuapl.

benku kak npupogHbie BEHICOKOMOJIEKYIISIpHBbIE coeiHeHus. [lepBuyHasi, BTOpU4YHasi M TPETUUHASI CTPYKTypa OCJIKOB.
XHUMHUYECKHE CBOMCTBA OEJIKOB: TMIPOJIN3, A€HATYpalsl, KaUeCTBEHHbIE PEAKIIMU Ha OEJIKHU.

DKCnepUMEHTAIbHBIE METO/IbI M3yUCHHUSI BEIIECTB U UX MPEBPAIEHUI: HAOIIOACHUE U ONTUCAHUE JEMOHCTPAIMOHHBIX
OTIBITOB: JCHATYypaIusi OCJIKOB MPU HarPeBAaHUH, I[BETHBIC PEAKIINH OCITKOB.

BoicokoMoJIeKyJISIpHBbIE COeIUHEHNS

OCHOBHBIE MOHATHSI XUMUU BBICOKOMOJICKYJISIPHBIX COCAMHEHUN: MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIMMEPHU3ALINK, CPEHsAs MoJieKyJsipHas Macca. OCHOBHBbIE METOJbl CHUHTE3a BBICOKOMOJEKYJSPHBIX COCIUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHEHCALIHSL.



OKcIepUMEHTAIbHBIE METOBI U3YYCHHS BEIIECTB M MX MPEBpAIICHUN: O3HAKOMIIEHHE ¢ 00pa3laMu MPHUPOJHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC, KAyIyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXnpeaMETHBIX CBsI3ed MpU M3YYEHUHM OpraHudeckod Xumuu B 10 Kiacce OCYIIECTBISIETCS udepes
HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU IS OTACIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAyYHbIC TOHSTHS: SIBICHHWE, HAYYHBIH (pakT, TUIOTE3a, 3aKOH, TEOPHs, aHajiu3, CHUHTE3,
KJaccuukanus, nepuoIuIHOCTb, HAOIIOJCHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICITMPOBAHKE.

®duzrka: MaTepusi, SHEPTUsI, Macca, aTOM, PJIECKTPOH, MOJIEKYJIa, YHEPTETUYECKUIM YPOBEHb, BEIIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, (PU3UUECKHUE BEJIMUMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorusi: kietka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOJOTMYECKH aKTUBHBIC
BelecTBa (OCJIKHU, YTrIeBOIbI, JKUPbI, DEPMEHTHI).

["eorpadusi: MuHepasbl, TOPHBIE TOPO/IbI, TTOJIE3HBIE UCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAILHOTO MUTAHUS, MOIOIIME CPEACTBA, JIEKAPCTBEHHBIE U
KOCMETHYECKHE MpermapaThl, MaTepraibl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

[NIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOT'PAMMBI 110 XUMHNHN HA BA30OBOM YPOBHE CPE/JTHEI'O
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHMS OOYYaIOIIUMUCS MPOTPAMM CPEIHETO OOIIEero
oOpa3zoBaHust (JIMYHOCTHBIM, METANPEIMETHBIM M TpeaAMeTHbIM). HaydHo-meToamdeckoil OCHOBOWM aJig pa3paboTKu
IJTAHUPYEMBIX PE3YJIBTATOB OCBOEHHUS MPOTPaMM CPETHEro o0Iero oOpa3oBaHMS SBJISETCS CHUCTEMHO-ACSTCIIBHOCTHBIN
TIOJTX O],

B cooTBEeTCTBUM ¢ CUCTEMHO-/IEATEILHOCTHBIM MTOIXO0I0M B CTPYKTYPE JIMUHOCTHBIX Pe3yJIbTaTOB OCBOCHUS IIPEIMETA
«XuMus» Ha YPOBHE CPEHETO 00Iero 00pa30BaHus BhIIEIEHBI CIETYIONINE COCTABIISIONINE:



OCO3HAHWE OOYYAIOIIMMUCS POCCHMCKON TPaXTAHCKOHW HWIACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEILHOCTU U CAMOOIIPEIEIICHUIO;

HaJM4Yue MOTUBAIIMU K 00YUCHHUIO;

1[eJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOEKIEHUN JIMYHOCTA HA OCHOBE KIIFOUEBBIX IIEHHOCTEH M UCTOPUYECKUX
TpaauIuii 6a30BOM HAYKU XUMUU,

TOTOBHOCTh M CIIOCOOHOCTh OOYYaloIIMXCSI PYKOBOJCTBOBAThCA B CBOEU JEATEIBHOCTU IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMH, IPUCYIIMMH [IETIOCTHONU CUCTEME XMMUYECKOTO 00pa30BaHMs;

HaJIM4KE MPABOCO3HAHUS IKOJOTUYECKOM KYJIbTYPhl U CIIOCOOHOCTH CTABUTD LIETTU U CTPOUTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTalOTCsl B €IUHCTBE y4E€OHOM M BOCHUTATEIHHOU
JEATEIIBHOCTH B COOTBETCTBHUM C T'YMaHUCTUYECKUMHU, COUUOKYJIbTYPHBIMHU, AYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH M
ujeaJaMi POCCUUCKOTO TPakJIaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U TpaBUJIaMH TMOBEJCHUS,
CIIOCOOCTBYIOIIMMH MPOIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS TUYHOCTH OOYyYaIOIIUXCS.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUS MpeAMeTa «XUMUS» OTPaxaroT cPOPMUPOBAHHOCTH OMBITA MO3HABATEIHLHOU U
MPAKTUYECKOMN ACSITEIBHOCTH 00YYAIOIIUXCSl M0 peaiu3allii IPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHUCJIE€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS OOYYAIOIMMHKCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S13aHHOCTEH, YBaXKEHHUS K 3aKOHY U TIPABOIOPSIIKY;

MPECTABJICHUS O COLMATIBHBIX HOpMaXxX M MpaBuiaX MEKJIMYHOCTHBIX OTHOIIEHUM B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATETLHOCTH IMPHU CO3/IaHUM YYEOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX U
MO3HABATEIbHBIX 33/1a4, BBIIIOJIHEHUU XUMUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTUX MPHU aHAIN3€ Pa3InYHbIX
BUJIOB YUEOHOU €SATEIHLHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOT'O OTHOUIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACIIEIUI0 OT€YECTBEHHOW XUMUH;

YBaXEHUS K MPOIECCY TBOPUYECTBA B 00JACTH TEOPUH M MPAKTUIECKOTO MPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO
JIOCTUKEHUS HAYKH €CTh Pe3yJIbTaT JIUTEIbHbBIX HaOMI0ICHUH, KPOTIOTIMBBIX IKCIIEPUMEHTATBHBIX TIOMCKOB, IOCTOSIHHOTO
Tpya YYEHBIX U MPAKTUKOB;



UHTEpeca W IMI03HABATEIbHBIX MOTHMBOB B TMOJYYEHHWH U TMOCIEAYIONIEM aHajdn3e WH(OpPMALUU O MEePelTOBBIX
JIOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBEIACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYyallMH, CBA3aHHBIE C XMMUYECKUMU SIBJICHUSIMU, U TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJECHUE U MOCTYIIKM CBOMX TOBApPHUIIEH C MO3ULMI HPABCTBEHHBIX M MPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX ITOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMaHUs IIEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a >KM3HHU, HEOOXOAUMOCTH OTBETCTBEHHOI'O OTHOILUEHHS K
COOCTBEHHOMY (PM3HUUECKOMY U IICUXUYECKOMY 3/10POBBIO;

coOIo/IeHUsT TpaBUil O€30MAaCHOr0 OOpalieHusi C BEUIECTBaMU B OBITY, MOBCEIHEBHOW XM3HU U B TPYJIOBOM
NESATEIbHOCTH;

NOHMMAaHHS LIEHHOCTH TMpaBWI HHJIMBUIYaJbHOTO M KOJUIEKTUBHOIO O€30MaCHOr0 MOBEAEHUS B CUTYalUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

OCO3HAHMS MOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YIOTPeOIEHUs aJIKOT 0I5, HAPKOTUKOB, KypEHHUs);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEJOBATEIbCKON JAESITENbHOCTH, OOIECTBEHHO TOJIE3HOH,
TBOPYECKOU M IPYrUX BUAAX ACATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4aCTHE€ B PEIICHUM MPAKTHYECKHUX 3a/1ay COLMAIbHON HANpPaBJIEHHOCTH (B paMKaxX CBOEIrO
KJIacca, IIKOJIbI);

UHTEpeca K NPaKTUYECKOMY HU3YYEHHIO Mpodeccuil pa3iuyHOro poja, B TOM 4YHCIE€ HAa OCHOBE MPUMEHEHMS
IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAJIBHOM TpaeKTOpun oOpa3oBaHus, Oy 1yiiei npodeccun u peaansauuu
COOCTBEHHBIX KU3HEHHBIX MJIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUH, UHTEPECOB U MOTPeOHOCTEN
00I11eCTBa;



6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKH 11eTIeCO00pa3HOTO OTHOIICHUS K MPUPOJE, KaK UCTOUHUKY CYIIIECTBOBAHUS KWU3HU HA 3eMIIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX MPOIECCOB Ha COCTOSHUE
MIPUPOJTHON U COLUAIIBHOU CPELBI;

OCO3HAHHUSI HEOOXOAMMOCTH MCIOJIb30BAaHUS JOCTHXKEHMM XHMHHM JUIsl PEIICHHs BOIMPOCOB PalMOHAIHLHOTO
MIPUPOAOTIOIB30BAHUS;

AKTUBHOT'O HEINPUATHS JIEUCTBUU, NPUHOCAIIUX BpPEN OKPYXKAIOLIEH IMPUPOJHOW CPEAE, YMEHHsS NPOrHO3UPOBATH
HEOJIAronpusITHbIE HKOJIOTHYECKUE TTOCIIECTBUS MPEANTPUHUMAEMBIX ACHCTBUN U MPEIOTBPAIIATh UX;

HaJIMYKS PA3BUTOrO 3KOJIOTHMYECKOTO MBIIUICHUS, YKOJIOTUYECKOW KYJIBTYPBI, OIbITa AEITEIBHOCTH 3KOJIOTMYECKON
HaIlpaBJIICHHOCTH, YMEHHSI PYKOBOJICTBOBAaTHCSI UMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAJIBbHOM MPAKTHUKE,
CIIOCOOHOCTH M YMEHHSI aKTUBHO ITPOTUBOCTOSITH UAEOJIOTUU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPaKTUKH;

MOHMMAaHUSl CHEeUU(PUKM XUMHUHM KaK HayKd, OCO3HAaHHUS €€ poju B (POPMUPOBAHUM PANMOHAIBHOTO HAYyYHOTO
MBIIIUICHUS, CO3JaHUU II€JIOCTHOTO MPEJCTABICHUSI 00 OKPY)KAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJABl M YeOBEKa, B
MO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIEM COXPaHEHUS TPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHHM [ COBPEMEHHOM NMBWIM3AIMU: B €€ TYMaHUCTHYECKOU
HAIPaBJICHHOCTH W BAXKHOW POJM B CO3JaHUM HOBOW 0a3bl MaTE€pHAIbHON KyJIbTYpPbhl, PEIICHUU TIOO0ATBHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPhEBOM, SHEPIETUUECKOM, MUIIIEBOM U SKOJIOTHYECKOM 0€30MTaCHOCTH, B PA3BUTHH
MEJIUIIMHBI, 00ECIIEYEHNHN YCIOBUM YCIIEITHOTO TPY/1a U SKOJIOTHYECKH KOM(OPTHOM KU3HU KaX0TO WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHUMAHUS CYIIHOCTM METOAOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIONBh30BaTh MOJMydyaeMble 3HAHUS /I aHaIn3a U OOBSICHEHMS SBIICHUN OKPYXKAIOIIEro MUpa U
MPOUCXOMSINNUX B HEM U3MEHEHUH, YMEHHUS JielaTh 000CHOBAHHbBIC 3aKJIFOUCHHS HA OCHOBE HAYYHBIX (PAKTOB U MMEIOIITUXCSI
JTAHHBIX C LEIbI0 MOJTYYECHUS IOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEILHO MCIOJIb30BATh XUMUUECKHE 3HAHUS JIJIsl PEIICHUS MPOOJIEM B PeaIbHBIX KHU3HEHHBIX
CUTYyalusX;



MHTEpeca K MO3HAHUIO U UCCIIE0BATENBCKOMN NI TEIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K AKTUBHOMY IMOJTYYEHHIO HOBBIX
3HAHUU M0 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodeccnoHanbHOU NesATeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIo MpeaMeTa « XMMHUs Ha YPOBHE CPEIHEro o0IIero oopa3zoBaHus
BKJIFOYAIOT:

3HaQUMMBbIE Uil (DOPMHUPOBAHMS MHUPOBO33PEHUS] OOYYAIOMIMXCS MEXKIUCHUIUIMHAPHBIE  (MEXIPEIMETHBIC)
oOllleHay4YHbIE TOHSTHUS, OTPAXKAIOIIME IIEJOCTHOCTh HAyYHOW KapTUHBI MUpa M CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHUs, SIBICHUE, MPOIECC, CUCTEMa, HAy4YHBIH (HaKT,
MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIIeIOBaHKE, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U JIpyTHUE);

YHUBEpCAIbHBIC y4eOHBbIC JEWUCTBUS (TO3HABATEIbHBIE, KOMMYHUKATUBHbBIC, PETYJISTHUBHBIC), 00OECIIEUMBAIOIINE
dbopmupoBaHrue PYHKIIMOHATIBHOW TPAaMOTHOCTH U COIIUATBLHON KOMITETCHIIUN 00YYaOIINXCS;

CIIOCOOHOCTh OOYYAIOIIUXCSA HCMOJb30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCaIbHbIC yUeOHbIE IEUCTBUS B TO3HABATEILHON U COLUAIILHOM MPAKTHKE.

MertanpenMeTHble  pe3yJdbTaThl  OTPAKAIOT  OBJAJCHUE YHUBEPCAIbHBIMM  yUYEOHBIMH  IMO3HABATEIHHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJjiaieHne YHUBEPCAJIbHBIMYU YU€OHBIMH MMO3HABATEILHBIMU A€HCTBUSAMMN:

1) 6a30Bble JJOruvYecKue JaeMcTBUSI:

CaMOCTOATENFHO (POPMYJIMPOBATH U aKTYaTU3UPOBAThH IPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpEeNeNATh UENU NEATEIbHOCTH, 3aJaBasl MapaMeTpbl U KPUTEPUU HUX JOCTUKEHHUS, COOTHOCHUTH PE3YJIbTAThI
JEATEIIBHOCTH C MIOCTABJICHHBIMU ETISIMU;

MCIIOJI30BaTh IPU OCBOCHUH 3HAHUHN MPUEMBI JIOTUYECKOTO MBIIIUICHUS — BBIACISTH XapaKTepHbIE MPU3HAKU MOHSATUI
U yCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIME MOHATHUS ISl OOBSICHEHMsI OTIEIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHUU IS KJIaCCU(DUKAITUN BEIIECTB M XMMUYECKUX PEaKIUi;

yCTaHABJIMBATh MPUYNHHO-CJIEJICTBEHHBIC CBSI3U MEXKYy U3y4aeMbIMU SIBJICHUSIMU;



CTPOUTH JIOTUYECKUE paCCyXIeHUs (MHIYKTUBHBIC, NEIyKTUBHBIC, MO AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBACMBIX SBJICHUSAX, (POPMYITHPOBATH BEIBOABI U 3aKITFOUCHHS;

NPUMEHATH B MpOIlecce MO3HAHMS, UCTIOIb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH, IPe0OpPa30BHIBATh
MOJICJIbHBIE TPEACTABICHUS — XMMHUYECKUI 3HAK (CHMBOJ) 3JIEMEHTa, XUMUYEecKas (opMyla, YpaBHEHHE XMMHYECKOU
peakiuy — TMpU pEHICHUH Y4eOHBIX IMO3HABATENBHBIX W MPAKTUYECKUX 3a/lad, NMPUMEHSATh Ha3BaHHbBIE MOJIEIbHBIC
MIPEICTABIICHUS JIJISl BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3YYACMBbIX BEIIECTB U XUMHUYCCKUX PEAKITHM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJI€Th OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX PEaAKITUH;

dbopMyIMpOBaTh IEIH U 337a41 UCCIIEI0BAHUS, UCIIOJIb30BaTh MOCTABICHHBIE U CAMOCTOSITEIHLHO CHOPMYITUPOBAHHBIC
BOIIPOCHI B KayeCTBE WMHCTPYMEHTA IMO3HAHMUSI U OCHOBBI JUIsi (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKA3bIBAEMBIX CYKJICHU;

BJIAJETh HAaBBIKAMU CAMOCTOSITEJIBHOIO  IJIJAHUPOBAaHWS M  MPOBEICHUS  YYEHHMUYECKUX OSKCIEPHUMEHTOB,
COBEpIICHCTBOBATh YMEHHs HaONIOAaTh 3a XOJOM IIPOLIECCa, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar,
¢opMynupoBarh 0000IIEHUS M BBIBOABl OTHOCHUTEIBHO JOCTOBEPHOCTH pE3YJbTAaTOB HCCIEIOBAHUS, COCTaBIISThH
000CHOBAaHHBIN OTUET O MPOJIeTaHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOW HCCIENOBATEIbCKOM M MPOEKTHOM JeATEIbHOCTH, MPOSABIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY MOUCKY METOJOB pEUIEHUs MPaKTUYECKUX 3a]ay, NPUMEHEHHUIO PAa3JIHYHbIX METOJOB
MO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATLCS B PA3UYHBIX HCTOYHHMKAX WHOOpMaIrmu (HayIHO-TIONMYJISApHAs JIATepaTypa XHUMHUYECKOTO
CoJlep>KaHMsl, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa), aHAIM3MpOBaTh MH(POPMALMIO PA3IUYHBIX BUIOB U (opm
MPEICTABIICHUS], KPUTUUECKH OIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUHNBOCTD;

bopMyIMpPOBATh 3aMPOCHl M MIPUMEHSTH Pa3IMYHbIE METO/bI MPU MOUCKE U 0TOOpe MHPOPMAIIUU, HEOOXOTUMOM TSI
BBITIOJIHCHUS YYEOHBIX 3a71a4 ONPEIeIEHHOTO THTIA;

pUOOpETaTh OIBIT MCIOJB30BaHUS WH()OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHA M Pa3IMYHBIX ITOMCKOBBIX
CUCTEM;



CaMOCTOSATEIILHO BBIOWPATh ONTHUMANIbHYIO (hopMmy mpencTtaBieHuss wHbopMaruu (CxeMbl, rpaduKu, JUarpaMMbl,
TaOHIIBI, PUCYHKH H JIPYTHE);

UCIIONIb30BaTh HAYYHBIH SA3BIK B KadecTBE CpPEJICTBAa MpU paboTe ¢ XUMHUECKON HHpOpManuen: NpUMEHSTh
MeXIpeaMeTHbIe (hU3nuecKre 1 MaTeMaTHUYeCKUE) 3HAKU U CUMBOJIBI, (POpMYJIbI, a00OpeBUATYpbl, HOMEHKIIATYPY;

UCITI0JIb30BaTh U MPE0OPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH J1€CTBUSIMU:

3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl B XOJE JAuajora W/WIA TUCKYCCHH, BBICKAa3bIBATh WJIEH,
(bopMyIMpOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIHHO BBITTOJIHEHUS TPE/JIOKEHHOM 3a/1a4H;

BBICTYNIaTh C TpPE3CHTAIMEN pe3ybTaTOB IMO3HABATEIBHOU JESITEIBHOCTH, IMOJYYEHHBIX CaMOCTOSITEIbHO WU
COBMECTHO CO CBEPCTHHKAMHU IPU BBIITOJHEHUH XUMUYECKOTO SKCIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIET0BAHUIO
CBOMCTB M3y4aeMbIX BEILLECTB, peaJu3alud y4eOHOro MPoeKTa U (OPMYIUPOBATH BBIBOJBI 110 pe3yjbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM MYTEM COTJIAaCOBAaHMS MO3UIIMK B X0J1e 00CYK/IeHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYILIECTBIATH CBOIO MIO3HABATENbHYIO AESTEILHOCTD, ONPEeNiss €€ eI U 3a/1auH,
KOHTPOJIMPOBATh W 1O MEpe HEOOXOIWMOCTH KOPPEKTUPOBATh MpeajaraeMblii alroOpuTM JEHCTBUN TMPHU BHITTOJTHEHUH
y4eOHBIX M UCCIIEI0BATEIbCKUX 3a/1a4, BHIOUpaTh Hanbosee 3(h(EeKTUBHBIN CITOCOO UX PEIICHHMS C YUETOM MOTYUYEHUSI HOBBIX
3HAHUU O BEIECTBAX U XUMHUYECKUX PEaKIIUAX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH J€ATEIbHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.



INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpeameTHBIE PE3YNIBTATHI OCBOCHUS Kypca «Oprannyeckasi XuMHsD» OTPaKaroT:

c(OPMUPOBAHHOCTH MPEICTABICHUM O XMMHUYECKON COCTaBIISIONICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POJIU
XUMUU B TO3HAHUM SIBJICHUN TPUPOAbI, B (DOPMUPOBAHMHU MBIIIJIEHUS W KYJIbTYpPbl JIMYHOCTH, €€ (YHKIHUOHAIBHOU
IPaMOTHOCTH, HEOOXOUMOM /IJIsi pEHIeHUs] TPAKTUYECKUX 3a]1ad M IKOJIOTMYEeCKH 0OOCHOBAHHOIO OTHOIIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPENE;

BJIQJICHUE CUCTEMOI XMMUYECKUX 3HaHUW, KOTOPasi BKIIFOYAET: OCHOBOIIOJIATAOIIME MOHATUSA (XUMUYECKUNA 3JIEMEHT,
aTOM, AJIEKTPOHHAsA 000JI0YKa aTOMa, MOJIEKYJIA, BAIEHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, XUMHUYECKAs CBSA3b, CTPYKTYpHAs
dbopmyna (pa3BEpHYTast U COKpaIIEHHAs ), MOJIb, MOJISIPHASI MAcca, MOJIIPHBIN 00bEM, YTIIEPOIHbIHN CKeeT, (YyHKIIMOHATbHAS
IpyIIa, paguKail, U30MEpHUsl, U30MEPBI, TOMOJIOTUYECKUN Psill, TOMOJIOTH, YIVIEBOAOPOABI, KUCIOPOA U a30TCOAEpIKAILE
COEJIMHEHHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE COCAMHEHUS); TEOPUH U 3aKOHBI (Teopus
CTpoeHus opraHudeckux BemecTB A. M. byrtnepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHWHU; MUPOBO33PEHYECKUE 3HAHUSA, JIEXKAIIUE B OCHOBE TIOHUMAHMs IPUYMHHOCTA U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUM, (PAKTOJOTHYECKHE CBEACHHS O CBOMCTBAX, COCTaBe, MOJYyYEHUU U OE30MaCHOM HCIOIb30BaHUU
BaXXHEHMIIINX OPraHUYEeCKUX BEUIECTB B ObITY U MPAKTUYECKON JESTEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHHUI BBISBJIATh XApPAKTEPHbIE NPHU3HAKU TOHSATHM, YCTaHAaBIMBATh WX B3aHMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE IOHITHUS IIPU ONIMCAHUU COCTaBa, CTPOEHUS Y IPEBPALIEHNN OPTAHUYECKUX COEAMHEHUM;

C()OPMUPOBAHHOCTh YMEHHUM HCIOJBb30BaTh XHWMHUYECKYI0 CHMBOJHMKY JUIsI COCTABJIEHHS MOJIEKYJSAPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpami€HHOW) (OPMYJ OpPraHMYECKHUX BEIIECTB W YPABHEHHN XUMHUYECKHX PEaKIIHM,
W3TOTaBJIMBAaTh MOJENHM MOJIEKYJ OPraHWYECKUX BEHIECTB ISl WILTIOCTPALMM MX XMMHUYECKOTO M NPOCTPAHCTBEHHOIO
CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUU YCTAHABIMBATh MPUHAAJIEKHOCTh U3YUYEHHBIX OPraHMYECKUX BEILIECTB MO UX COCTaBY U
CTPOCHMIO K OIpeNeIEHHOMY KIIAacCy/TpyIie COeTUHEHHUM (YriIeBOJOpPObI, KHUCIOPOA U a30TCOAEpIKAIIUe COCTUHEHMS,
BBICOKOMOJICKYJISIPHBIE COCIUHEHHUSI), JaBaTh UM Ha3BaHUs mo cuctematudeckol Homenkmarype (IUPAC), a rtaxxke



MPUBOJNTHh TPUBHAJIbHBIC HA3BAHUS OTACIIBHBIX OPTAaHMYECKUX BEIICCTB (ITHICH, MPOMIIICH, alleTUJICH, YTHJICHTIINKOIb,
rvuepud, ¢eHoln, (opMmanbaerus, aneTalbIern]l, MypaBbHHAs KHCIOTa, YKCyCHas KHCIIOTa, OJEMHOBAas KHCJIOTa,
CTeapuHOBas KUCJIOTa, TIII0K03a, PpyKTO3a, Kpaxmall, IeJITI0I03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHS OIPEACIATh BUABl XMMHUYECKON CBSI3M B OPraHUYECKHX COCTUHCHHSIX (OJWHApHBIC H
KpaTHBIC);

c(hOpMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKECHHS TEOPUHU CTPOSHUS OpraHndeckux BemiecTB A. M. bytneposa mis
OOBSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT X COCTaBa M CTPOSHUS; 3aKOH COXPAHCHHS MACChI BEIIIECCTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHUE, (PU3MUECKUE U XUMUYECKUE CBOMCTBA THUIIUYHBIX
MPEICTaBUTENICH PA3IMUHBIX KJIACCOB OPTaHMYECKHUX BEIIECTB (METaH, 3TaH, ITHIICH, MPONUJICH, alleTUiIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 6eH3051, METaHOI, ITAHOJ, STUIICHTJIMKOIb, TIUIEPHUH, (DEHOI, alleTalbJACTUl, MypaBbUHAS U YKCYCHas
KHCTIOTHI, TII0K03a, KpaxmMal, [eJUTI0JI03a, aMHUHOYKCYCHAs KUCIIO0Ta), WIUTFOCTPUPOBATh TEHETUUECKYIO CBSI3b MEXIY HUMHU
YPaBHEHUSMH COOTBETCTBYIOIIMX XUMUYCCKUX PEAKITUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJIOPOIHOTO ChIpbs (HE(PTh, MPUPOJIHBIN T'a3, YroJib),
CIOCOOBI UX TIEPEPA0OTKHU U MPAKTUUECKOE MPUMEHEHHE MPOAYKTOB IepepaboTKH;

c(hOpPMHPOBAHHOCTh YMEHHI MPOBOAWTH BBIYMCICHHUS MO XUMHUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA
HCXOJTHOTO BEMIECTBA WM MPOAYKTa PEaKIMK MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO MO3HAHUS, UCIIOJIb3yEeMbIX
B XMMUU TIPU U3YyUYEHUU BEIIECTB U XUMHUYECKUX SBJICHUUN (HAOIIO/IeHHEe, U3MEpPEHUEe, HKCIIEPUMEHT, MOJICITUPOBAHUE),
WCITOJIB30BATh CHCTEMHBIC XHUMHUYECKUE 3HAHUS IS IPUHSITHS PEIICHUH B KOHKPETHBIX KU3HCHHBIX CUTYAITUSAX, CBSI3aHHBIX
C BEIICCTBAMHU U UX MPUMCHCHHEM;

chOpMHPOBAHHOCT, YMEHUW COONIOJATh TMpaBUjIa TMOJH30BAHUS XMMHYECKOM TIOCYIOM U JabopaTOPHBIM
o0OpyZ0OBaHUEM, a TaKXKe MpaBuja OOpaIeHUs C BEHIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMU IO BBIMOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHPOBAHHOCTh YMEHUW TUTAHHPOBATH M BBITIOJHATh XUMUYCCKUN SKCIEPUMEHT (TIPEBPAIICHUS OPTraHUYCCKUX
BEIIIECTB MPU HArpEeBaHUH, TIOJyUYCHHUE dTUJICHA U U3YYCHHUE €T0 CBOMCTB, KAUeCTBCHHBIC PEAKIIMA OPTAaHUYECKUX BEIIECTB,
JieHaTypanus OeKOB MPU HArPEBAaHHH, IBETHBIE PEAKIIUU OEJTKOB) B COOTBETCTBHUHU C MPABWJIAMH TEXHUKUA O€30TIaCHOCTU



Py 0OpAIEHUH C BEIECTBAMH U JJA0OPATOPHBIM 000PYAOBaHUEM, MTPEACTABIISITH PE3YIHTATHl XUMHYECKOTO SKCTICPUMEHTA
B (hopMme 3amrcu ypaBHEHUH COOTBETCTBYIOIINX PEAKITU M (JOPMYITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTHYCCKH aHAJIM3UPOBATH XUMHUYECKYI0 HH(POPMAIHIO, MOJYYaeMYI0 W3 Pa3HBIX
MCTOYHUKOB (CpeZICTBAa MAacCOBOM nH(popMannu, UHTEpHET U IpYyTUX);

c(hOpMHPOBAHHOCTh YMEHUH COOJI0/IaTh MpaBUiia SKOJOTHYECKHU 11eJIeCO00Pa3HOTo MOBEJCHUS B ObITY M TPYAOBOU
NEATEILHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBbS W OKPYXKAIOIIEH NPUPOTHOW CpEmbl, OCO3HABaTh OMACHOCTH
BO3JICHCTBHSI Ha )KMBBIC OPTAHU3MBI ONPEACIEHHBIX OPraHUISCKUX BEIIECTB, TOHMMAas cMbIc nmoka3arens [1JIK, moscHaTh
Ha IPUMEPaxX CIOCOOBI YMEHBIIEHHUS U MTPEAOTBPALICHUS UX BPETHOTO BO3/ICHCTBUS HA OPTraHU3M YEJIOBEKa;

JUIs OOy4YaroIIMXCAd C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSl: YMEHHE TNPUMEHSTH 3HAHUA 00 OCHOBHBIX
JIOCTYITHBIX METO[aX MO3HAHUSI BEIIECTB U XUMUYECKUX SIBIICHU;

JUISL CTICTIBIX M CTA0OBUISAIIMX O0YUYaAIOIINXCS: YMEHHUE UCIIOJIb30BaTh PElIbe(hHO-TOUCUHYIO CUCTeMY 0003HaueHuit JI.
Bpaitns nis 3anucu XxuMudeckux Gopmyl.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 (A,B ) KJIACC
KonuyecTBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3jgesioB U TeM nudposbie
Ne i/m P Kourpoubnbie IIpakTuyeckue (ubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoTshI padoTshI
pecypchl
Pa3nea 1. Teoperndeckue 0CHOBBI OPraHU4eCKOM XUMHUH
https://resh.edu.ru/
IIpeamer opranndeckoit xumuu. Teopus https:/fipi.ru/
11 CTPOEHMS OPTaHUYECKUX COEIMHEHUN A. 3 https://edsoo.ru/
M. Bytneposa http://school-
collection.edu.ru/
Hroro no paszneny 3



https://resh.edu.ru/
https://fipi.ru/
https://edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Paznen 2. YrieBoaopoabt

2.1 [IpenenbHbie yrieBogOpOAbI — aTKAHbBI 2
99 HenpenenbHbie yTIeBOJOPOIbI: ATKECHBI, 5
' QJIKaTUCHBI, AJIKUHBI
2.3 ApomaTHu4ecKkue yriaeBog0pO bl 2
24 [TpupoHbIC HCTOYHHUKH YTIIEBOAOPOIOB U 3
' UX nepepaboTka
Hroro no paszneny 13

https://resh.edu.ru/

https://edsoo.ru/
http://school-
collection.edu.ru/
https://resh.edu.ru/

https://fipi.ru/
https://edsoo0.ru/

http://school-
collection.edu.ru/

https://resh.edu.ru/

https://fipi.ru/

http://school-
collection.edu.ru/

https://resh.edu.ru/

https://fipi.ru/

http://school-
collection.edu.ru/

Pa3znen 3. Kuciiopoaconep:kaiue opranu4eckue coeTuHeHHsI

3.1

Crupter. @enon 3

https://resh.edu.ru/
https://fipi.ru/
https://edsoo.ru/

http://school-
collection.edu.ru/

3.2

Anpbneruasl. KapOoHOBBIE KUCTOTHI.
CrnoxHble 3¢pupbl

https://resh.edu.ru/

https://fipi.ru/
https://edsoo0.ru/



https://resh.edu.ru/
https://fipi.ru/
https://edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
https://edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
https://edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
https://edsoo.ru/

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://fipi.ru/

3.3 VYrineBosl 3 https://edsoo.ru/
http://school-
collection.edu.ru/

Uroro mo pazneny 13
Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
https://resh.edu.ru/

4.1 AwmuHBL. AMUHOKUACIIOTEL. belku 3 https://fipi.ru/
http://school-
collection.edu.ru/

Wroro mo paszneny 3

Pa3nen 5. BoicokoMoJieKyJISIpHbIE COeINHEHUSI
https://resh.edu.ru/
https://fipi.ru/

5.1 [Inactmaccel. Kayuyku. Bonokna 2 hito-//school-
collection.edu.ru/

Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
https://edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos Mara 35
JIEKTPOHHbIE
0 U3ydeHus
Ne Tema ypoka Kontpo @ Ipakrtuu Aara nHppoBLIe
n/n Beero IBHBIE | ecKHe H3y4YeHHus 10 A o0pa3oBaTe/IbHbI
padoTrel  padoThI 10 B kaacca @ rracca ¢ pecypent
Tlpe IMET OPEAHITECKON XML €8 01.09. 23 https://resh.edu.ru/

1 PEANET OP \ 1 06.09.2023 https://fipi.ru/

BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHUE
https://edso0.ru/

5 Teopust CTpoeHUs OpraHMYECKUX COSTUHCHHH A. 1 13.09.2023 08.09.23 https://resh.edu.ru/
M. BytnepoBa, €€ OCHOBHBIC MTOJIOKEHHUSI R https://fipi.ru/
[IpencraBnenue o knaccuPpUKaM OpraHUIECKUX 15.09.2023 https://resh.edu.ru/

3 BemecTB. Homenkiarypa (cucremaruueckas) u 1 20.09.2023 httns:/fii.ru/
TpUBHAJIbHBIC HA3BaHUs OPraHMYCCKUX BCIICCTB s THp. I

4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKU I 1 97.09.2023 22.09.23 https:// rfas_h.edu.ru/
psn https://fipi.ru/

5 MertaH 1 3TaH — IpOCTeHIINe NpeACTaBUTENN 1 04.10.2023 29.09.23 https:// r?sh.edu.ru/
aKaHOB https://fipi.ru/

10.2 https://resh.edu.
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 11.10.2023 06.10.23 Hps://resh.edu.ru/

https://fipi.ru/
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7 DOTUJICH U IPOMUIICH — TPOCTeHIITe 18.10.2023 13.10.23 https://resh.edu.ru/
NPEICTABUTENN AIKEHOB o https://fipi.ru/

g [TpakTrueckas pabora Ne 1. «[TomydeHue STHICHA 25102023 20.10.23 https://resh.edu.ru/
U U3y4EHHE €0 CBOMCTB» o https://fipi.ru/

9 Anxamuensl. byranuen-1,3 u metminOyraauen-1,3. 08.11.2023 27.10.23 https://resh.edu.ru/
[TosydeHre CHHTETHIECKOTO KayayKa U PEe3UHBI o https://fipi.ru/
AJIKMHBI: COCTaB 1 0COOCHHOCTH CTPOCHUS, 10.11.2023 https://resh.edu.ru/

10 TOMOJIOTHYECKHH Psil. AETUIIEH — IPOCTENIIHIMA 15.11.2023 hit S: ffioi 'ru / '
[PEICTABUTEIb ATKHHOB AERs. oL

1 BbruunciieHus o ypaBHEHUO XUMHYECKOM 99 11.2023 17.11.2023  https://resh.edu.ru/
peaxkiuu o https://fipi.ru/

24.11..2 https://resh.edu.

12 ApeHbl: 6eH3011 ¥ TOITYoJ. TOKCHYHOCTh apeHOB 29.11.2023 3 pS'//r?S_ edu.n/

https://fipi.ru/

13 I'enernueckas CBSI3b YII€BOIOPOAOB, 06.12.2023 01.12.23 https://resh.edu.ru/
NPUHAUICKAIINAX K PA3THYHBIM Kilaccam
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB: 08.12.23 httos://resh.edu.ru/

14 NPUPOIHBIN ra3 U MOMYyTHbIC HEPTSIHBIC I'a3bl, 03.12.2023 e

- https://fipi.ru/
HeTh ¥ MPOAYKTHI €€ epepadoTKH
[IpupoaHbIe HCTOYHUKH YTII€BOJAOPOIOB: 15.12.23
https://resh.edu.
15 MIPUPOJIHBIN Ta3 U MOMYyTHBIC He(PTSIHBIC Ta3kl, 20.12.2023 Ups://vesh.edu.ru/

He(Th U MPOAYKTHI €€ epepaboTKu

https://fipi.ru/
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16 KonTpomnpHas pabora mo pazaeny 97122023 22.12.23 https:// r(.eslh .edu.ru/
«YTIIEBOIOPOIBI» https://fipi.ru/

17 [IpenenbHbIe OHOATOMHBIE CITUPTHI: METAHOJ H 10.01.2024 29.12.24 https://resh.edu.ru/
sranoin. Bogopoanas cBa3b o https://fipi.ru/

18 MHOTroaTOMHBIE CIIUPTHI: STUJICHTIIUKOIb U 17.01.2024 12.01.24 https:// rfes_h.edu.ru/
TIIHLEPUH https://fipi.ru/

19 deHoI: cTpoeHHE MOJICKYJIbI, PU3HYCCKUE U 94.01.2024 19.01.24 https://resh.edu.ru/
XUMHYECKHE CBOMCTBA, TPUMECHECHHE R https://fipi.ru/

20 Anpaerupl: GopMabIerya U aleTalbICT /I, 31.01.2024 26.01.24 https:// r?sh .edu.ru/
Aueton https://fipi.ru/

21 OIHOOCHOBHBIE IIPE/ICIbHBIC KAPOOHOBBIE 07.01.2024 02.02.24 https://resh.edu.ru/
KHCIIOTBI: MypPaBbHHAS U YKCYCHAsI o https://fipi.ru/

27 HpaKTI/I‘IUeCKaSI pabora Ne 2. «CBoiicTBa pacTBOpa 14.02.2024 09.02.24 https:// rt_as_h.edu.ru/
YKCYCHOUN KHUCIIOTBI» https://fipi.ru/

93 CreapuHOBasi U OJIENHOBAsI KUCIIOTHI, KaK 21.02.2024 16.02.24 https://resh.edu.ru/
MPEJCTABUTENN BBICHIMX KAPOOHOBBIX KHCIOT R https://fipi.ru/

24 Mpbuia kak CS)J'II/I BBICIINX KapOOHOBBIX KHCIIOT, UX 98.02.2024 01.03.24 https:// rgs_h.edu.ru/
Mo¥o1IIee JIeHicTBHE https://fipi.ru/

o5 CroxHbIie 3(UPHI KaK MPOU3BOIHBIC KAPOOHOBBIX 06.03.2024 15.03.24 https://resh.edu.ru/

KUCIOT. ['Mapoan3 cliokHbIX 3(UPOB

https://fipi.ru/
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26 JKuper: rugaponus, npuMeHeHue, OnoornyecKkas 1 13.03.2024 22.03.24 https://resh.edu.ru/
POJIb JKUPOB

97 VYraeBosl: cocTa, Kiaccudukanus. Bakueiimme 1 90.03.2024 5.04.24 https://resh.edu.ru/
[IPEACTaBUTEIIN: TIII0K03a, PpyKTO3a, caxaposa R https://fipi.ru/

08 Kpaxman u nemirono3a Kak mpupoHbie 1 03.04.2024 12.04.24 https://rfesh.edu.ru/
MOJIMMEPBI https://fipi.ru/

K 19.04.24
OHTpPOJIbHAS PaboTa MO pa3aeiy 9.0 https://resh.edu.ru/

29 «Kucnopoacoaepskaiiye opraHn4ecKue 1 10.04.2024 httns:/fioi.ru/
COEIUHEHUS AERS.TRLIW

30 AMUHBI: METUJIAMUH U QHUJIMH 1 17.04.2024 26.04.24 https;/lr?s.h edu.ry

https://fipi.ru/
AMUHOKHUCIIOTHI KaK aM(OTEPHBIC OPTaHUICCKUE 03.05.2024 https://resh.edu.ru/

31 COEIMHEHUS, UX OMOJIOrMYECKOEe 3HAUYEHHE. 1 24.04.2024 httns:/fii.ru/
IMentras D

39 benku kak mpupoHbIe BEICOKOMOJIEKYIISIPHBIE 1 08.05.2024 10.05.2024  https:// rfas_h.edu.ru/
COETMHEHUS https://fipi.ru/

33 OcHOBHbIE TOHATUS XUMHH ) 1 15.05.2024 17.05.2024 https://rsash.edu.ru/
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH https://fipi.ru/
OCHOBHBIE METOJIBI CHHTE3a ) 24.05.2024 https://resh.edu.ru/

34 BBICOKOMOJICKYJISIPHBIX COSIMHEHUH. 1 22.05.2024 httns:/fii.ru/
ITiracTMacchl, KayqyKH, BOJIOKHA e

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

10 ximacc, O.C. I'abpuensn, U.I'. Octpoymon, C.A. CinangkoB, MockBa

"IIpocemenue" 2019 roa

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Xumus. 10 knace. [Toypounsie pazpabotku k YMK O.C.I'abpuensina
DKCcnepUMEeHTAIbHASI XUMHUS B CUCTEME MPOOJIEMHO-Pa3BUBAIOIETO 00yYeHUs. 8-
11 kmaccel. ®I'OC;

[TpodeccuonanibHOE camMopa3BUTHE YUuTeNsE XuMuK. BocuTaTeabHbIN
MOTEHIIUAJI Kypca XUMUU;

Xumus. 10 knace. lujakTuaeckne U AMarHoCTUYEeCKUe Matepuaiibl. ba3oBbli
MOBBIIIEHHBIN YPOBHU;

Xumust. 10-11 knacc. [Ipaktudeckue u koHTposibHBIE padboThl. PI'OC; Xumus. 8-
11 kmaccel. CucreMa 3aganuii 1o TeMaruaeckum 0jokam. [Iporpamma O. C.
["aGpuensina;

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBHI CETU
NUHTEPHET

https://edsoo.ru/

https://fipi.ru/ https://resh.edu.ru/

http://school-collection.edu.ru/






