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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma Kypca 1o BbIOOPY «IKCINEPUMEHTAIbHOE pelleHue 3a1a4 1o
XMMHUMW» Ha ypOBHE cpeAHero oOmero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
denepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoi
®denepanun»,  TpeOOBaHUM K pe3yibTaTaM  OCBOEHUS  (eaepaibHOM
oOpa3oBareiapbHON mporpammbl cpennero obmero obpaszoBanus (DPOII COO),
npeacTaBiieHHbIX B DenepaibHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHIapTe
COQO, c yuérom KoHuenuuu mnpenojnaBaHus y4eOHOro mnpeaMera «XuMUs» B
oOpa3oBareibHbIX opraHu3auusx Poccuiickoit ®enepauuu, peaau3yrOMUX
OCHOBHbIE 00pa3zoBaTelbHbIE MPOrPaMMbl, 1 OCHOBHBIX MOJOXKeHUU «CTpaTeruu
pa3BuTus BocnuTaHusi B Poccuiickoit ®@enepanuu Ha nepuona g0 2025 romga»
(Pacniopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0OB K pa3pabOTKe MpOrpamMMmbl MO XUMHUHU, K ONpPEIEICHUIO
oOuieil crpaTerun 00y4yeHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEICTBAMHU
Kypca Mo BbIOOpY «IKCNEPUMEHTAIbHOE pelleHne 3a1a4 nmo xumum»aisa 10-11
KJIACCOB Ha 0a30BOM ypOBHE COCTaBWIM KOHIENTyalbHble monoxeHus OI'OC
COO o B3auMOOOYCIIOBIIEHHOCTH 1I€JIeH, COJEpKaHUsl, PE3yIbTaTOB OOyYEHUS U
TpeOOBaHUM K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, OJIy4aeMoe BBITTYCKHUKaMU
00111e00pa30BaTEIbHOM OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTU. OHO CIYXUT 3aBEpIIAOIIMM H3TalloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOTo o00pa3oBaHUsA. OTH I[EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpPhl
YEeJIOBEeKa, a TaKKe DOKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBI0 W TPHUPOAHOW cpenme. Peammsyercss XuMu4deckoe o0Opa3oBaHUE
oOy4Jarmuxcs Ha YpOBHE CpPeAHEro o01Iero o0pa3oBaHus CpeACTBAMH Y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHE M TOCTPOCHHE KOTOPOro OMNpenesieHbl B
nporpaMMe MO XMMHUU € YYETOM CHenupUKU HAyKH XUMUHU, €€ 3HAYeHUS B
MO3HAHUU TPUPOJABl U B MaTe€pUabHOW JKM3HU OOIIECTBA, a TaKXKe C YUYETOM
o0ImMX I1efleld W TMPUHINIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeiHero oo1iero oopasoBanus B Poccuiickoit deneparuu.

XUMHSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0co0yio pojib B
COBPEMEHHOW LMBUIIM3ALMK, B CO3JaHUM HOBOW 0a3bl MAaTepuaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHNE PANMOHATHEHOTO HAYYHOTO MBIIIJICHUS,
B CO3J/IaHHE IEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJBI M YeJOoBeKa, KOTopoe (opMupyeTcs B XMMHUU Ha OCHOBE INMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEro MHpa, OCO3HAHUS B3aUMOCBSA3U MEXIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JIaCTAMH MPUMEHEHUS.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHS CTaJIA
HEOTHEMJIEMOH YacThl0 MUPOBOM KYJIbTYPhl, HEOOXOUMBIM YCIOBHUEM YCIIEITHOTO
TpyJla W >KM3HM KaxJaoro ujeHa oOumiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMH HAIlpaBJIEHA Ha pEIICHUE
IO0ANBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — CHIPHEBOIA,
HHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKOI 0€30IMaCHOCTH U OXPaHBI 3JI0POBbSI.

B coorBercTBUM C OOIIMMU MHENSIMH W NPUHIUIAMU CPETHEro OOIIEro
o0pa3oBaHus COJEpXKAHUE Kypca MO BBIOOPY «IKCHEPHMEHTAJbLHOE pelleHne
3aa4 MO XMMMW» OPUEHTUPOBAHO NPEUMYLIECTBEHHO HA OOIIEKYJBTYPHYIO
IIOATOTOBKY oOyuJaromuxcs, HEOOXOIUMYO UM TUTS BBIPA0OTKH
MHUPOBO33PEHYECKNX OPUEHTHUPOB, YCHEUIHOTO BKJIIOYEHUS B KU3Hb COLUMYMa,
OPOJOJDKEHUs  00pa3oBaHMs B PAa3jIMYHBIX  O0JACTSIX, HE  CBSA3aHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocTaBisIoIKMMHU Kypca 10 BRIOOPY «IKCNepUMEeHTATbHOE pelleHne 3a/1a4
no XMMMU» siBIsieTcsl 0a30BbI Kypc — «Opranuueckas xumus». OopmupoBaHue
JAHHOM CHCTEMbl 3HAHWM NMPU U3YYEHUU TpelMeTa 00eCIeurBacT BO3MOXKHOCTD
PacCMOTPEHHSI BCEr0 MHOT000pa3us BEUIECTB HA OCHOBE OOIIMX MOHATUM, 3aKOHOB
Y TEOPHUM XHUMUHU.

CrpykTypa conepxkanus Kypca — «Opranuyeckas XUMHs» CPOPMHPOBaHA B
nporpaMMe Mo XMMHUH Ha OCHOBE CHCTEMHOTO MOJAXO0Ja K H3YyUYEHHUIO y4eOHOTro
MaTepuaia U 00yCJIOBJIEHA MCTOPUYECKH OOOCHOBaHHBIM pPa3BUTHUEM 3HAHUN Ha
ONPEACIEHHBIX TEOPETUYECKUX YPOBHsAX. Tak, B Kypce OpPraHMYECKOW XHUMHUU
BEILIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHUS
OPraHWYECKUX COCOUHEHMM, a TakKe Ha YPOBHE CTEPECOXMMHYECKHX U
3JIEKTPOHHBIX NPEJCTABICHUN O CTpOEHUHU BellecTB. CBeleHHUsI 00 M3ydyaeMbIX B
Kypce BELIECTBAX JAalTCsd B Pa3BUTUU — OT YIVIEBOJOPOJOB 10 CIOKHBIX
OMOJIOTUYECKH aKTUBHBIX COeIMHEHMH. B Kypce opraHnyeckoi XMMHUH MOJTy4YaroT
pazBuTHe C(HOPMUpPOBAHHBIE HA YPOBHE OCHOBHOrO 001Iero oOpa3oBaHUs
NEPBOHAYAJIBHBIE MPEACTABICHUS O XHMHYECKOM CBA3HM, KIACCU(DPHUKAMOHHBIX
IIPU3HAKAaX BELIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX CTPOCHHSA, O
XUMHYECKON pEAKIINH.

[Ton HOBBIM yIJIOM 3pE€HHMS B Kypce MO BBIOOPY «IKCIEepUMeEHTAJIbHOE
pelieHHe 3a4a4 M0 XMMHUM» 0a30BOrO YPOBHSI pacCMAaTPUBAETCS M3YUYEHHBIM Ha
YPOBHE OCHOBHOTIO 0OWIEro 0OO0pa3oBaHUs TEOPETHUECKUIl MaTepHal U
(akTOIIOrMYECKUE CBECHUS O BEIIECTBAX U XMMHUECKON pEeaKIHH.

Enunasg cucrema 3HaHUM O BaKHEWIIMX BEUIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX W INPHUMEHEHNH, a TAKXKE O XMMHMUYECKHX PEAKUUAX, UX CYIIHOCTH W
3aKOHOMEPHOCTAX IPOTEKAHUSA TONONHAETCA B Kypcax 10 kmaccoB aineMeHTamu
COJICpP>)KAHMS, MMEIOIUMHU KYJbTYPOJIOTHYECKUA M NPUKIATHON XapakTep. OTH



3HaHUSl CHOCOOCTBYIOT NMOHMMAHHIO B3aUMOCBSI3M XHMHUHU C JIPYTUMH HayKaMH,
PacKpbIBaOT €€ POJib B IO3HABATEJILHOM U MPAKTUYECKOM IEATEIBHOCTH Y€I0BEKa,
CHOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOLIECCY TBOPUYECTBA B 00JACTU TEOPUHU
U MPAKTUYECKUX MPUIOKEHUN XUMHUH, IOMOTaOT BBITYCKHUKY OPUEHTHUPOBATHCS
B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XHMHEH,
KPUTHUUYECKH OCMBICIMBATh WH(OPMALMIO W NPUMEHATh €€ JUIsl TONOJHEHUS
3HAHUHU, PEIICHUS] NHTEIJIEKTYyalIbHBIX U 9KCIIEPUMEHTAIBHBIX UCCIIEI0BATEIbCKUX
3aj1a4. B nenom coxeprkanue Kypca 1o BeIOOpY «IKCIEepUMEHTANbHOe peleHue
32724 M0 XUMHUM» JAHHOTO YPOBHS M3Y4YEHUsI OPUEHTUPOBAHO Ha (OPMUPOBAHUE
y 00ydYarommxcsi MHUPOBO33PEHUYECKOW OCHOBBI JUIsl MOHUMaHHs (puiocodckux
UeH, TaKMX Kak: MAaTepUaJIbHOE €IMHCTBO HEOPraHMYECKOI'O0 M OPraHUYECKOTO
Mupa, OOYCIIOBIEHHOCTh CBOWCTB BELIECTB MX COCTaBOM M CTPOCHHUEM,
M03HABAEMOCTh MPUPOJHBIX SBJIEHUNA NYTEM OBKCHOEpPUMEHTa M  pEHICHUs
IPOTUBOPEYHMI MEXAY HOBBIMU (DAKTAaMU U TEOPETHUECKUMH MPEANOCHUIKAMH,
OCO3HAHHUE POJHM XMMHUHU B PEUICHUH 3KOJOTHYECKHX MpOoOJeM, a Takxke mpoliem
cOepeXEeHUsl PHEPreTUUECKUX PECypCOB, ChIPbs, CO3AAHUS HOBBIX TEXHOJIOTUHA U
MaTepuaoB.

B nmnnane pemieHus 3agad  BOCHUTAHUSA, PAa3BUTHS M COLUAIU3ALMH
oOy4Jaromuxcsd NPUHATBIE MPOrPaMMOM IO XUMHUU MOJAXOJbl K OIpPEACIICHUIO
COJECpKaHUS U TOCTPOEHHUS TpeAMeTa MpeaycMaTpuBaroT (hopmHupoBaHHUE
YHUBEpPCAJIbHBIX Y4E€OHBIX JEWCTBUN, MMEIOMMUX 0a30Bo€ 3HA4YECHUE MJIs
pPa3IUYHBIX BHUJAOB JICSITEIBHOCTU: pEUIeHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTKH MHPOPMALIMH, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONBITA MPAKTUYECKOM
U HCCIENOBATENIbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHus XHMHUU Kak Ha YPOBHE OCHOBHOI'O OOILIEro
00pa30BaHMsl, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa30BaHuUs, IIPH ONPEAEICHUH
COJIEpP)KATEJIbHOM XapaKTepUCTUKH LEJed HU3y4YeHHs IMpeaMeTa HalpaBICeHUEM
NEPBOCTENECHHON 3HAYMMOCTH TPAAUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHUE OCHOB
XMMHMYECKON HayKu Kak 00JacTH COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUUYECKON
NEeSTENLHOCTH YeJIOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOIMYECKOM TOYKHM 3pEHUSI TaKOM MOJXOJ K ONpPENENECHUIO LEeNed H3y4YeHHs
IPEeIMETA SABJISIETCS BIOJIHE ONPABJAAHHBIM.

CorymacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM ILIEJSIMU U3Y4YEHHUS MpEeAMeETa
«XuMus» Ha 6a30BOM YPOBHE SIBIISIOTCA:

e (opmupoBaHMe CHUCTEMbl XUMUYECKUX 3HAHUM Kak  BaKHEHIIeH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeKaT KIIOYEBbIE MOHATHUS, (pyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHME SI3bIKa HAyKH, YCBOCHHME M IIOHMMAHHE CYIIHOCTU JOCTYIHBIX



00001IIeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBIICHUS,

e (QopMHupOBaHUE U PA3BUTHE NMPEACTABICHUN O HAYYHBIX METOAaX MO3HAHUS
BEILIECTB M XUMHMUYECKUX pEAKIUNA, HEOOXOJUMBIX [Jisi NPUOOpETEeHUS
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKHX SBJICHUH,
MMEIOIIUX MECTO B IPUPO/IE, B MPAKTUUECKOW U MOBCEIHEBHOMN KU3HU;

e Pa3BUTHE YMEHUM U CIIOCOOOB ACSATEIBHOCTH, CBA3AHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO OKCIEPUMEHTa, COOJIIOJCHUEM MpaBUI
0e30macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsimy ¢ aTuM, copepkatesnbHasi XapaKTepUCTHKA LIeJIed U 3a]a4 U3YUYCHUS
npeaMeTa B IporpaMme Mo XMMUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMH IPHUOPUTETAMHU B CHCTEME cpeaHero oobmiero odpazoBanus. CeroaHs B
npenojaBaHUM XUMUM B OOJblIed  CTENEeHU OTHAETCS  MPEeANodYTeHHUE
MPAaKTUUYECKOM KOMIIOHEHTE COJepKaHusi OOy4YeHUs, OpPHUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTEIbHON OpTraHU3aIliy, BJIAJICIOIIETO HE
HA0OpOM 3HAHUM, a (QPYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSIMU aKTUBHOTO TOJIYYEHHUs 3HAHUW M MPUMEHEHUS UX B pPeajbHOM >KU3HU
JUISL PeIICHUS] TPAKTUYECKUX 3a/1au.

B cBs3u ¢ 3TUM TpU HU3YYEHUM Kypca MO BBIOOPY «IKCIEPUMEHTATbHOE
pelleHHe 32/1a4 M0 XUMMUW) IOMUHUPYIOIIEE 3HAUCHUE TPUOOPETAIOT TaKUE 1IN
U 3a]]a4M, KaK:

afanTanys oO0y4YarIMXCs K YCIOBUAM JTUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHE€  HMHTEUIEKTyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIHHOMY MPUHSATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUsAX, CBA3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopmupoBaHue y OOyYaromMXCs  KJIIOUEBBIX  HABBIKOB  (KIFOUEBBIX
KOMIIETEHIMI), MMEIOIIUX YHHUBEPCAJIbHOE 3HAUYEHUE [JIs PAa3IUYHBIX BHUOB
NESTEHPHOCTH: PEIICHHs MPoOJIeM, MOUCKa, aHaM3a U 00paboTKu MH(pOpMaIuy,
HEOOXOJUMBIX JUIsl TPUOOPETEHHUsSI OMbITa JACSATEIBHOCTU, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHH, a TaKXKe JUIS OIEHKH C TO3UIUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IPOLIECCOB HA OPraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;

pa3BHUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM 00YUYarOIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETaTh HOBBIE
3HAHUS 0 XUMHUHU B COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIH30BaTh
COBpEMEHHbIC MH(OPMAIIMOHHBIE TEXHOJOTHM JUIsl MOMCKA U aHajdu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAITUH XUMHUYECKOTO COJICPIKAHMS;



(dopMupoBaHUE U pa3BUTHE Y O0YUAIOLIUXCS aCCOLMATUBHOIO U JIOTHYECKOTO
MBIIIJICHUS, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MpH IUIAHUPOBAHUH W TPOBEACHUH XUMHYECKOTO
IKCIEPUMEHTA;

BOCIHTAHWE Yy OOy4arommxcs YOSKIEHHOCTH B T'yMaHHCTHYECKOU
HAIMPaBJICHHOCTH XMMHH, €€ BaXXHOW POJM B PEIICHUH TJIOOANBHBIX MPOOIIeM
PalMOHAIBHOTO MPUPOJIONOIB30BAHUS, TOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUsl TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTO
OTHOIIIGHUSI K TPUPOJE W CBOEMY 3[0OPOBBIO, a TakKe MPUOOPETEHHs OMbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW IS TPUHITHS TPAMOTHBIX DEIICHUN B
CUTYaIIUsIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM muraHe cpemHero oOmiero oOpa3oBaHUS Kypca IO BBIOOPY
«IKCNepUMeEHTAIbHOE pellleHre 32/1a4 M0 XUMHMW» 0a30BOTO YPOBHS BXOIUT B
COCTaB NMpPeAMETHOMN 00nacTn « ECTeCTBEHHO-HAYUYHBIE PEIMETHI.

OO111ee YnCI0 YacoB, OTBEAEHHBIX ISl U3yYEHHs] XUMUH, HA 0a30BOM YPOBHE
cpeaHero ooimiero oopasoBanus, cocrabisieT 68 yacoB: B 10 kiacce — 34 yaca (1
yac B HeJen0), B 11 kimacce — 34 gaca (1 gac B Heemio).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpenmeT opraHNYeCcKON XMMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUS OpPraHuYeCKHUX
coenunenuil A. M. Bytneposa, €€ ocHOBHBIE 10J10KeHUA. CTPYKTYpHBIE (POPMYIIbI
OpraHMYecKuX BemecTB. ['omosnorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEJUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

[TpencraBnenue o kjaccupuUKaluu opraHudyeckux BemiectB. HomeHkiatypa
OPraHMYECKUX COCOUHEHUN (CUCTEeMaTUYecKas) W TpUBUAIbHBIE HA3BAHUS
BAKHEUIIIMX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C oOpa3laMu OpraHMYECKUX BEIIECTB M MaTepuajlaMd Ha HUX
OCHOBE, MOJICJINPOBAHUE MOJIEKYJ OPIraHWYECKUX BEIECTB, HAOIIOJCHUE WU
ONKMCAHKUE AEMOHCTPALMOHHBIX OMBITOB MO MPEBPAILICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJ1aBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, IOMOJOTMYECKMH psa. MeraH M 3TaH —
IpOCTEUIINE NPECTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOICTBA
(peakuuu 3aMelleHHs] U TOPEHMs), HAXOXKIEHUE B MPUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUIA psil. DTHUIEH U MPONUIIEH —
OpocTeilline NpeACTaBUTENN aJKEHOB: (PU3NYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TAJOT€HUPOBAHUSA, THUApPATALUU, OKHUCICHUA W
MOJINMEPHU3ALIIH ), TOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEWIIWE
XUMHUYECKME CBOWCTBA (peakuus nonumepusanuu). IlosydeHne CHHTETHYECKOIO
Kay4dyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTUYECKUN psAll. ALlETUIIEH
— MPOCTEHIIMIA NPEICTaBUTENb AQJIKHMHOB: COCTaB, CTPOECHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEakLMM T'MAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), NOJYyYECHNUE U IPUMEHEHUE.

Apenbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XMMHUYECKHE CBOMICTBA
(peakiuu raJJoreHUPOBAaHUS U HUTPOBAHUS), MOJIyYEHUE W NMpUMEHeHue. Tonyon:
cocmas, cmpoeHue, usuyeckue U  XUMudeckue  ceoucmea  (peakyuu
2anN02eHUPOBAHUsSL U HUMPOBAHUs), NoTyYyeHue u npumerenue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIICKALUMHA K
PAa3IMYHBIM KJIaccaM.

IIpuponHble UCTOYHUKHM YIIIEBOAOPOAOB. lIpupoaHbii ra3 v IOIYyTHBIE
HedTsaubie Ta3pl. Hedts u e€ mpoumcxoxnenue. CrocoObl mepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKHil), nuponu3. [IpomyKrsl
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KaMeHHbIH
yTOJIb U MPOAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTANBHBIE METOJbl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAaKOMJIEHME C 0Opa3lamMu IIJIacTMacC, Kay4dyKOB U PE3UHBI, KOJUIEKIIUU
«Hedpte» u  «Yromp», MoJenupoBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3y4YEHUE €T0 CBOMCTB.

PacuétHrle 3agaun.

BblunciieHnsT 1O YpPaBHEHHIO XWMHUYECKOW peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEILECTBA WJIM IIPOAYKTA PEAKIMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

Kucsiopoaconepxkamue opranu4ecKue CoeAMHEHUA

[IpenenbHble OQHOATOMHBIE CIHUPTHL. MeETaHOJI MW OJTAaHOJN: CTPOCHHE,
¢u3nueckue M XHUMHYECKHE CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHHEe. BoopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeliCTBHE METAHOJIAa U 3TAHOJIA HA OPTAHU3M YEJI0BEKa.

MHOroaroMHbl€  CIUPTHL. ODTWICHIJIMKOJIb W  TIIMLEPHH: CTPOCHHE,
(¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO LICJIOYHBIMU
MeTajllaMH, KaueCTBEHHas PEaKUus Ha MHOIOAaTOMHBIE cIHUpTHI). JleiicTBuE Ha
OpraHusM 4esoseka. [I[puMenenne rimnepusa u STUICHIJIMKOIIS.

®deHon: CTpOCHHME MOJEKYJbl, (U3NYEeCKue U XUMHUYECKHE CBOMCTBA.
ToxcuunocTh (penona. [lpumenenue gpenona.

Anbaeruapl U kemowuwvl. DoOpManblIerui, aleTaIbICTUl. CTPOCHHUE,
¢usnyeckue U XUMHUYECKHE CBOMCTBa (peaklUHWd OKHUCICHHUS W BOCCTAaHOBJICHUS,
KayeCTBEHHBIE PEAKIINH), TIOTYyUEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpefeNbHbIe KapOOHOBBIE KHUCIOTHl. MypaBbUHAS W
YKCyCHasi KHCIJIOTBI: CTPOEHHE, (PU3NYECKHEe U XMMHUYECKUE CBOMCTBa (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakuus 3TeprupuKalim), MOTyYeHUE U TPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KHUCIOTHI KaK MPEACTABUTEIM BBICIIUX KapOOHOBBIX
KHCJIOT. MblTa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIEE ICHCTBHUE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaponus
coHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xupoB. buonornyeckas

POJIb KUPOB.



VYrneBompl:  cocTtaB, KijacCUUKAIMS ~ yriaeBoAoB  (MOHO-, JHU- U
noyiucaxapubl). ['7oko3a — MpoCTeInii MOHOCAaXapul: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOICTBAa (B3aUMOJEUCTBHE C
runpokcuaom meau(ll), okuciaeHne amMmMuadyHBIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOKCHHME TIJIIOKO3bI), HAXOXKJIEHUE B MPHUPOJE, MPUMEHEHHE,
ouonoruueckas poib. Porocunte3. GpykTo3a Kak U30Mep IIIIOKO3BI.

Kpaxman u nemirono3a Kak npupoAHbie noauMepbl. CTpoeHUE Kpaxmaia U
Heuosio3bl.  Pu3nueckue W XMMHYECKHE CBOMCTBAa Kpaxmaia (TUAPOJIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MpPEBpalllCHUIN:
poBe/ieHHe, HAOJIOJICHHE W OINHMCAHHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOpPEHUE
CIIUPTOB, KaUYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcugoM wmeau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJACHCTBHUE TIJIUIEPUHA C
rugapokcugom meau(ll)), anpuerunoB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u tumpoxcugom wmenu(ll), B3ammopeicTBHE Kpaxmalia ¢ HOJOM),
MIPOBEICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

PacuétHrle 3agaun.

BblunciieHnsT 1O YpaBHEHHIO XWMMHUYECKOW peakuuu (Maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEaKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKLIUN).

A30TcozeprKalue OpraHnueckue COeIMHEHHS.

AMMHOKHCIIOTHl KaK aM(pOTEepHbIE OpraHuyeckue coeAruHeHus. duznueckue
U XMMHUUYECKHE CBOICTBA aMHUHOKHUCIOT (HAa mpuMmepe IuiuHa). buomorudeckoe
3Ha4YeHUE aMUHOKUCIOT. [lenTumsl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJIIpHbIE coennHeHusd. llepBuuHnas,
BTOpPUYHAA M TPETHYHAsI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, IEHATYpAllMsl, KAYEeCTBEHHBIE PEAKIIMK HA OCJIKU.

DKCIEpUMEHTAIbHBIE METOJIbI W3YyYECHHUS BEIIECTB W HMX MPEBpAICHUN:
HaOII0JICHHE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATYpalus OEIKOB MpHU
HArpeBaHUM, IIBETHBIC PEAKIIMU OCITKOB.

BbicokoMoJieKy IsipHbIe COeIUHEHHU S

OCHOBHbBIE TOHSTHUS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHN —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCALIHSL.

DKCIepUMEHTAIbHBIE METOJIbI M3yYECHHS BEIIECTB W HMX IPEBpaIlCHUN:
O3HaKOMJIEHHE C 0oOpa3liaMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IlacTMacc,
Kay4YyKOB.

MesKIpeIMETHBIE CBSI3H.



Peanuzanus MexxnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAayYHBIX TOHSTUWA, TaK U TOHSTUH, SIBISIOLIIMUXCS CUCTEMHBIMHU ISl OTIEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBIA (DAKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KiacCUu(PUKalUs, MePUOAUIHOCTh, HAOII0ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.

@usnka: MaTrepus, DJHEPrHs, Macca, arToM, JJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NYECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTUYECKH AaKTUBHbIC BellecTBa (OENKH, YIIIEBOIBI, >KHUPHI,
(bepMeHTHI).

['eorpacdus: MmuHepabl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOIMAeMbI€, TOILIUBO,
pecypchl.

TexHoJOrUsA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBLHOIO MUTAHUS,
MOIOIIIAE CPENICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE MPENAPATHI, MaTEPUAJIbl U3
VMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PeE3yJlbTaTaM OCBOCHHUS
OoOy4YarolmuUMHUCs TporpaMM CpeaHero oOiiero o00pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHbIM M MOpeaAMEeTHbIM). HaydHOo-MeToauueckol OCHOBOWM st
pa3paboTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIEero
00pa30BaHus SBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS MpeaMera «XUMHUS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABISIONIHUE:

OCO3HAHHE OO0YYaIOIIMMHCS POCCUHUCKONW TPAKIAHCKOW HICHTUYHOCTU —
TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAaMOOIIPEICIICHHIO;

HaJIM4KUe MOTUBALIMH K O0yYEHHUIO;

LIEJICHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH HAa OCHOBE
KITFOUEBBIX [IEHHOCTEU W UCTOPUUYECKUX TPAAULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYHYarOMIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEeSATENbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, MPUCYIIMMH LEJIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS IKOJIOTMUECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaAMeTa «XHUMHUSD JOCTUTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOM JAESATENBHOCTHU B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIUOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU
U HJIeaJjaMUd POCCUHCKOIO TPa)KJAaHCKOro OOIIECTBA, MPUHATBIMA B OOLIECTBE
HOpMaMH W  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IMpOIEccam
CaMOIO3HAaHMUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBIJICEHUS JIMYHOCTH
oOy4Jaromuxcs.

JIuyHOCTHBIE pe3yibTaThl OCBOEHUSA MpeaMeTa «XUMHsSD» OTPaKaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIHLHOM M TMPAKTHUYECKOW JEATEIHbHOCTH
OoOy4Jaromuxcs Mo peaju3aliy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpamaaHCKOr0 BOCIMTAHMS

OCO3HAHUS 00YYAIOIIUMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKEHHS K 3aKOHY U ITPABOIOPSAIKY;

NPEACTaBIICHUS O COLMAJIBHBIX HOpPMax M TMpaBUiIaX MEXIMYHOCTHBIX
OTHOULIEHUI B KOJUIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIpU CO3JAHUU
y4eOHBIX MPOEKTOB, PELICHUU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBHINOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

COCOOHOCTH MOHUMAaTh W MNPUHUMATh MOTHUBBI, HaMEPEHHUS, JIOTUKY U
apryMEeHTbI JPYTUX IIPU aHAIU3€ PA3JIMYHbIX BUJIOB YUEOHOU ESITENHHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOIO OTHOIIEHHS K HCTOPUYECKOMY M HAy4YHOMY HAcCJIEOUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUS K MPOLECCY TBOpPUECTBA B OOJACTH TEOPHUH U MPAKTHYECKOrO
MPUMEHEHUS! XMUMHUHU, OCO3HAHUS TOTO, UYTO JOCTHKEHHUS HAyKH €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYAa YYEHBIX U MPAKTUKOB;

MHTEpeca M TI03HABaTEIbHBIX MOTHBOB B TMOJYYEHHUH M TMOCIEAYIOIIEM
aHaiM3e MH(pOpMALUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYalluH, CBA3AHHbBIE C XUMUUYECKUMHU SBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHUBAaTh CBOE IMOBEJACHUE M IMOCTYNKH CBOMX TOBApHUIIECH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHHME TMOCJEACTBUU OSTHUX
MOCTYTKOB;

4) gpopmMupoBaHus KYJbTYPHbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 3M0poBOro W 0Oe3omacHoro oOpasza JKU3HW,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3HMYECKOMY U
MICUXUYECKOMY 3/10POBbIO;

coOmroieHuss mpaBui 0O€30MacHOro oOpalleHus C BElIeCcTBaMU B OBITY,
MTOBCEHEBHOM XKU3HU U B TPYJAOBOM AEATEIBHOCTH;

NMOHMMAHHUS LEHHOCTH TNPaBWJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIIOJIEH;

OCO3HAHUSI MOCIJEICTBUN U HENPUSITUS BPEIHBIX MPUBBIUCK (yHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKON
NEeSATEeNbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHYECKUX 3a7a4
COIIMAJILHOM HANPABJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY HU3YUYEHHUIO MPOGECcCuil pa3IudHoOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHMS IPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIbHOW TPACKTOPUU
oOpa3oBaHus, Oyaymieii mpodeccun W peann3anui COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0TNYeCKOr0 BOCIIUTAHMS:

HKOJIOTMUYECKHU 1I€J1€CO00PAa3HOr0 OTHOUIEHUS K TMPUPOJAE, KAaK HCTOYHUKY
CYILIECTBOBaHMS )KM3HHU Ha 3€MIIE;

MOHUMAaHUSl TJIOOATBHOIO XapakKTepa SKOJOTUYECKUX NpOoOJIeM, BIUSHUS
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMAIILHON CPEBI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHIXKEHUM XUMHHM  JIJIs
pelIeHUs BOPOCOB PAIlMOHAIBLHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOIO HENPUATUS JACWCTBHHM, TMPUHOCIIIUX BpPEJ OKPYXKaAIOIIEH
OPUPOIHON cpejie, YMEHHsI MPOrHO3UPOBATH HEOJArONPHUSTHBIE KOJIOTHYECKUE
MOCJICACTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIATh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITA NEeSATeNbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCSI UMM B IMO3HABATEJIbHOM, KOMMYHUKAaTUBHOM W COLUAIIBHOMN
MpPaKTUKe, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HACOJOTUHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

chOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeNUPUKA XUMUM KaK HayKd, OCO3HaHUs €€ polu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYyYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeACTaBiIeHUs] 00 OKpYKaloleM MHUPE KaK O €UHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEUIEHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOSKAEHHOCTH B  OCOOOM 3HAUMMOCTH XUMUHM JUISI  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJiM B
CO3IaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbI, PEIIEHUH I100aIbHBIX IpodieM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SYHEPreTUUECKOW, MUILIEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOCCIICUCHUH YCIOBUMN
YCIEUTHOTO TpyJa W OKOJOTHMYECKH KOMMOPTHON KHU3HM KaXKJIOrO0 UJIeHA
00I111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHHUMAaHUsl CYLIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJIy4aeMble 3HAHUS JIJISl aHAIHN3a U OOBSICHEHUS SBJIICHUN OKPY’KAIOIIETO MHUpPa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JieJIaTh 000CHOBAHHBIE 3aKJIIOYCHUS Ha
OCHOBE HayyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LEIbI0 IMOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XHMHYECKUE 3HAHMUS JUIS
penieHus IpoOJieM B pealbHbIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HENPEpbIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUH 10 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM Tpy/Aa B pa3auvHbIX chepax npodeccruoHaIbHOM

NEATENBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ysbTaThl OCBOCHUS yUe€OHOro mpeaMera «XuMUs» Ha
YPOBHE CpeHero o01ero 00pa3oBaHus BKIOYAIOT:

3HAYMMBIE IS dbopMHpOBaHUS  MHPOBO33PEHHS]  OOYydYarOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEKIIPEAMETHbIE) OOIIEHAayYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEHU(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npoliecc, CUCTeMa, HayYHbIH (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UcCeA0BaHne, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IpYyTHUE);

yHUBEpCalIbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJISITUBHBIE), o0ecreynBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
T'PaMOTHOCTH U COIIMATILHOW KOMITETEHITH 00YYarOIIHXCS;
CTIOCOOHOCTH o0yJaronmxcs UCTIONIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHbBIC
JICUCTBHUSI B IO3HABATEIBHOW U COMAIIBHOM ITPAKTHUKE.

MeranpenMeTHble pe3yiabTaThl OTPAXalT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJATHBHBIMU
JICICTBUSIMU.

OBJagenue YHUBEPCAJIbHBIMU yueOHbIMH MO3HABATEIbHBIMU
AEeUCTBUAMMU:

1) 6a30Bble JJOrMYeECKHUeE JeiiCTBHS:

CaMOCTOSITETLHO  (OpPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAeisaTh LEIH JEITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUHU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI AESATEIBHOCTH C TOCTABICHHBIMHU LIEJISIMU;

MCIIO0JIb30BaTh NP OCBOCHUW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKHU TMOHSITHH M YCTAHABJIMBATh WX B3aMMOCBSI3b,



WCIIOJIb30BaTh COOTBETCTBYIOIIHE MMOHATHS JJIT OOBSICHEHUs OTIACIbHBIX (PaKkTOB U
SIBJICHUM;

BHIOMpATh OCHOBAHUSI U KPUTEPUU MJIA KJacCU(PUKAIIUKU BEIIECTB MU
XMMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBA3UM MEXIYy H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTHh JIOTMUECKHE PACCYXXJCHHS (MHAYKTUBHBIC, JCIYKTHBHBIE, IO
aHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAEMbIX
SABJICHUAX, GOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yEeMble B XUMHH CUMBOJHUYECKUE
(3HaKOBBIE) MOJIECIIH, TPEOOPA30BHIBATH MOICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMH4YecKas ¢opmylsia, ypaBHEHHE XUMHYECKOU
peakiuyu — MpU PEHICHUU Y4YEeOHBIX IMO3HABATENIPHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4ae€MbIX BEIIECCTB U XMMUUYECKUX PEAKIIHM.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIeTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHUSI BEIIECTB W XUMHUYECKHUX
pEeaKInii;

dbopMyIHpOBATH IEIH U 33J1a4l UCCIIEIOBAHUS, UCIIOIB30BaTh TOCTABICHHbIC
U CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCcTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JJI1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYXKICHUI;

BIIQJIETh HABBIKAMU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUS
YUCHUYCCKHUX AKCIICPHUMEHTOB, COBEPIICHCTBOBATh YMECHHS HAOIOATh 332 XOJIOM
mporiecca, CaMOCTOSATENIbHO IPOTHO3UPOBATH €ro pe3yibTar, (opMyaupoBaTh
0000IIIEHHUS U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOACIAHHON padoTe;

npuoOpeTaTh OMBIT YUYEHUUECKON HCCIENOBATENbCKOM U MPOEKTHOU
NESATENHHOCTH, TPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS NPaKTUYECKUX 3a7ay, MNPUMEHECHHUIO Pa3JIMYHBIX
METOJIOB IMO3HAHUS.

3) pabora ¢ uHpopManmeii:

OpPUEHTUPOBATLCA B PA3JIUYHBIX HMCTOYHMKAX uHPopManuu (HAy4dHO-
MOMYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIC TIOCOOUS,
pecypcel MHTepHeTa), aHamIu3upoBaTh UHGOPMAIIMIO PA3IUYHBIX BUI0B U (GOpM
npeCTaBICHUSI, KPUTHYECKU OIICHHUBATH eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TIOUCKE H
orbope wuHbpOpMAIMU, HEOOXOAUMON IS BBITIOJIHEHUS YyYEOHBIX 3a1ay
ONPEIEIIEHHOrO TUIIA;

npUOOpETaTh OMBIT WCHOIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUU U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSAITETILHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  MPEACTABICHUS
uHdopmaIu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KadyecTBE CpeAcTBa Npu padoTe C
XUMUYECKOM uH(pOpMalMeil: NPUMEHATh MEXIpeAMETHbIE ((HU3nYecKue u
MaTEMaTUYECKNUE) 3HAKU ¥ CUMBOJIBI, (POpMYIIbl, a00peBUATYPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HATJISTHOCTH.

OBJjiaieHne YHMBEPCATbHBIMM KOMMYHUKATUBHBIMHU 1€ CTBUSIMMN:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAa€MOU TEMbI B XOJ€ Auajora u/uiu
JUCKYCCHHW,  BBICKa3bIBaTh  WaAEH, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPE/ITIOKEHHOM 3a1a4H;

BBICTYNIATh C MpE3eHTAIMell pe3yibTaTOB IO3HABATEIILHON NESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU IPH BHITIOJTHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
W3y4aeMBbIX BEIIECTB, pean3allii y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBJajieHNe YHMBEPCAJIbHBIMY PEryJATHUBHBIMU AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYIIECTBIISITh CBOK TO3HABATEIbHYIO
JEATENbHOCTh, Ompenenss €€ Lead MW 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeJjiaraeéMplii  alrOpUTM JEUCTBUI TpHU
BBINIOJIHEHUU YYEOHBIX U HCCJEN0BATENbCKUX 3ajad, BbIOMpaTh HaumboJee
3¢ (}EeKTUBHBIN crMoco0 HMX pemeHus ¢ Y4ETOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaIN3a
U CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «Opranuyeckas XuMUS»
OTPaXaroT:

c(hOPMUPOBAHHOCTh  NIPEACTABICHUA O XHUMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHWMHUH B TO3HAHWMU SIBJICHUMN



Opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KYJbTYypbl JIMYHOCTH, €€
(YHKIIMOHAIBHON I'PAaMOTHOCTH, HEOOXOIUMOM JIIsl pelIeHMs] IPAaKTUYECKUX 3a/1a4
U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIArarolMe TOHATHAA (XMMHUYECKHHM 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, XUMUUECKAsI
CBSI3b, CTPYKTypHas ¢opmyisa (pa3BépHyTas U COKpalllEHHAs), MOJb, MOJISIpHAS
Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBI CKeleT, (YyHKIHOHAIbHAs TIpyIlIa,
paaukai, U30Mepus, U30MEPBI, TOMOJIOTHYECKUI P, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCJIOPOJ M a30TCOAEpXkKallhe COCAUHEHMs, MOHOMEp, MOJIUMEp, CTPYKTypHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COCAMHEHNUS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallie B OCHOBE NOHMMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XHUMHYECKHX
SBJICHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOWCTBAxX, COCTAaBE, IOIYYEHUHU U
0€30MacHOM HCIOJIb30BAaHUM BAXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IPAKTUYECKOM JESITEIIbHOCTU YEJIOBEKa;

c()OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKUA MOHITHM,
yCTaHaBJIMBATh UX B3aWMOCBA3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS MPHU
OIKCAaHUU COCTaBa, CTPOCHHUS U IPEBPAICHUN OpraHUUECKUX COCIUHEHUIH;

c(OpMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTaBJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dopMynl OpraHMYECKHX BEIIECTB W YypaBHEHUH XHMHUYECKUX peEakUui,
W3rOTAaBIMBATh MOJEIIA MOJIEKYJ OPraHMYECKUX BEIIECTB IS WIIOCTPALUU HX
XUMHUYECKOTO ¥ POCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJICKHOCTh HM3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOEHUID K OIpEACIEHHOMY
KJIacCcy/Tpynmne coeIuHeHuil (yTJIeBOJOpObl, KHCIOPOJ U a30TCoAep Kallue
COCJIMHEHHUs, BBICOKOMOJIEKYJSIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUSA 110
cuctematuueckoil Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITWICH, MPOMWIECH, alleTHUJIEH,
ATWICHIJIMKOb, TNIHLIEPUH, (eHos, (HOopMallbIerul, alueTaablIerul, MypaBbHUHas
KHCJIOTA, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TJIF0KO03a,
dpykTO3a, KpaxmMai, LeIi0103a, IIHINH);

chOpMHUPOBAHHOCTh YMEHHS OIpPEACNATh BHABl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COECAMHEHUAX (OAMHAPHBIE U KPATHBIE);



chOpMHUPOBAHHOCTh yMEHUSI TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. BytiepoBa aisa o0bsACHEHHs] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHECHUS MACChl BEILIECTB,;

chOpMHPOBAHHOCTh ~ YMEHHA  XapakTEpPU30BaTh  COCTAaB, CTPOCHHE,
dbu3nYecKre M XUMHUYECKHE CBOICTBA TUMHUYHBIX MPEACTABUTENICH Pa3IMUYHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, ITWJIEH, MPOMNUJIEH, AllCTUJIEH,
oyranuen-1,3, mermnOyramuen-1,3, OEH30J, METaHOJ, STaHOJ, ITHUJICHIJIMKOJb,
TJIMIEpUH, (PEHOJI, aleTalbIeru]l, MypaBbUHAsE U YKCYCHasi KUCIOTHI, TJIFOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSA3b MEXJYy HUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUNA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOJAHOTO
Chlpbsi (HeQTb, NTPUPOAHBIA Tra3, Yroyb), CHOCOOBI HX MepepadOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOTYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WM MPOIYKTa
peakIuyu 10 M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM MPOTYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTb YMEHHMI BIaJAETh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUSA, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHH BEUIECTB U
XUMHUYECKUX SIBJICHUN (HAOII0/IeHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIl TPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJI0/IaTh TIPaBUiIa MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOPYJIOBaHUEM, a TaKXKE MpaBHiia OOpalieHus: ¢
BEILIECTBAMU B COOTBETCTBUHM C WHCTPYKIMSIMHU IO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OTBITOB;

chOpMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBITIOJHATh XWMHUYCCKHM
AKCHEPUMEHT (IIPEBPALIEHUS] OPraHUYECKUX BEUIECTB IPU HArPEBAHUH, TIOJIyYEHUE
STUJIEHA W W3Yy4YCHUE €ro CBOWCTB, KAaue€CTBEHHBIE pPEaKIUh OPraHUYECKUX
BEILIECTB, JIeHaTypalusi OEJIKOB MpH HArpeBaHUU, I[BETHBIC PEaKIMU OCJIKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHHKHA O€30MacHOCTH TIpU OOpallleHHH C
BEIIECTBAMH U J1aOOpPaTOPHBIM OOOpPYAOBaHHEM, TMPEIACTABIATh PE3yJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3amucH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIUPOBaATH BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUUECKYIO
uHhOpMAITNIO, TIOJIy4aeMyK0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaiu, MHTepHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJNfOAaTh  IpaBWJa  SKOJOTHYECKU
1eaecoo0pa3Horo TOBEACHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B LEJAX
COXPAHEHHUSI CBOETO 3J0POBbSI U OKPYKAIOIIEH MPUPOAHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3MBl ONPEACIEHHBIX OPraHUYECKUX
BellecTB, MoHMMasi cMmbica mokazatens [1JIK, mosicHITh Ha mpuMepax CrnocoObl
YMEHBIICHUS W MPEAOTBPALICHHUS HX BPEAHOTO BO3JICWCTBHS HA OpPraHU3M
YEJI0BEKa;

JUIs 00YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIMHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBICHUM;

JUISL  CIICTIBIX M CJIA00BHUIAAIIMX OOYyYaroImMXCcs: YMEHHE HMCIO0JIb30BaTh
pensedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpainsa mis 3anucu XMMUYECKUX

bopmyi.



TEMATHUYECKOE INTAHUPOBAHUE

10 KUIACC

Ne i/

1.1
2.1
3.1
4.1
5.1

HaumeHnoBaHmue pa3xeioB MpOorpaMmabl

BBenenue B OpraHn4ecKyro XuMHUIO
VYri1eBo10pOasI

Kucnopoaconepkaiue opraHMu4eCKUe COeIMHEHNS
A3oTconeprkaliiue OpraHn4eckue CoeAMHEHNs

[Inactmaccel. Kayuyku. Bonokna

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/

10

Tema ypoka

Opranuueckasi XUMUsi: OT AJIXUMUKOB JI0 HAIIUX JTHEH

Hpe,[[MeT OpFaHquCKOﬁ xumuu. O TCOpHUU CTPOCHUA
OpTraHU4YCCKUX COCIUHEHUI

Do you speak IUPAC, nnu xak Ha3BaTh OpraHUYECKUE
coeHeHus? M3yueHne HOMEHKIATypbl U TPUBHAIBHBIX
Ha3BaHUI OpPraHNYECKHUX BEILECTB

ITpocTpaHCTBEHHOE CTPOCHHE MOJIEKYJT aJIKaHOB.
Jlabopartopusiii onbiT 1. M3roToBineHune mapocTep>KHEBBIX
MoOJIeJIel MOJIEKYJI YTJIEBOJAOPOIOB.

XHUMHUYECKHE CBOﬁCTBa, IMOJIY4YCHHUEC U TPUMCHCHHUC aJIKAHOB.

Pemenue 3ama4 Ha ycTaHOBiIeHUE (POPMYIIBI OPTraHUIECKOTO
BEILIECTBA.

Ankensl. CTpoeHUE MOJIEKYJI. AJIKEHBI: YeM JIBOWMHAs CBSI3b
nydine oauHapHoi? IlpocTpaHcTBEHHAst U30MEPHS.
Pu3nNYeCKre U XMMUYECKUE CBOMCTBA alkeHOB. [IpaBuiio
MapkoBHukoBa. [lomydyeHne u npuMeHeHue.

Ot ankeHoB K monumepam. M3ydeHue paznudHbIX 00pas3lioB

MOJIMMEPHBIX MaTCpPHUAJIOB.

AJIKa,Z[I/IeHBIZ OlHa rojJioBa XOpouIo, a ABC — JIy4lIc. CTpOCHI/Ie

MOJICKYJIbI, BUABI U30MCPHUHU.

Pemenue 3amau mo reme «Ankanuensy. M3yuenue ouorpadun

C.B. Jlebenena. [TonyyeHre CHHTETHUECKOTO KaydyKa U
PE3UHBI

Koan4yecTBo 4acoB

Bcero

JaTa usydyenus
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Anxunsl. Ctpoenue Mosiekyibl. B uem cekper cBsizu C=C?
Pemenue 3amay mo reme «AJIKUHBD)

ApomaTudeckue coequHeHUs1. ApOMaTUUHOCTh. KHCIIOTHOCTS,
OCHOBHOCTH M HyKJICO(DUIBLHOCTh B OPTaHMYECKON XUMUU

benzon — «Bnacrenun konewy. «bparcTBo KonbLay», Win
[TpousBonHble 6eH30ma. BupryanbsHas skckypeust «M3zyuenue
CTpoeHHE OEH30JIbHOTO KOJIBLAY.

AnudaTtnueckoe HyKJI€OpUIbHOE 3aMelIeHHUE.

Beruncienus no ypaBHEHUIO XUMHYECKOU PEaKLIUU
IIpenenbHble OMHOATOMHBIE cIUPTHI. [lomydenne u cBoicTBa.
Muoroaromublie criupThl. J{nossl. [lonydyeHue u CBOKCTBA.

®denoi: CTPOCHUEC MOJICKYJIbI, (1)I/I3I/I‘IGCKI/IC H XUMHNYCCKHEC
CBOﬁCTBa, IIPUMCHCHUEC

Anbaeruibl U KeToHbl. CBOMCTBA KapOOHWIBHBIX COCTMHEHUM.

Kap60HOBLIC KHCJIOTHI U MX CBOMCTBA.
Peaknuu MPUCOCAUHCHUA-3JIMMUHHUPOBAHUS B DAY
IMPONU3BOAHBIX Kap60HOBLIX KHUCJIOT

CTCapI/IHOBaH " OJICMHOBAA KUCJIOTBI, KaK IPCACTABUTCIIN
BBICHINX Kap6OHOBBIX KHCJIOT

Juxap6oHoBbIe KHCTOTHL. KapOOHOBBIE KUCIIOTHI M UX
OmKaime «poACTBEHHUKI

MpL1a Kak COJIM BBICIINX KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE
JICUCTBUE

Crnoxuble 3¢upbl Kak MPOU3BOIHbIE KAPOOHOBBIX KUCIIOT.
['uaponu3 cinoxHbIX 3(UpOB

Kupsl: cinoxHbIe 3QUPHI B )KUBON IPUPOJE.

XUMHUS CIagKOro: YTIJIICBOJBI. COCTaB, KJIaCCHq)HKaL[HH.

e e
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Baxneiimme npeacTaBuTeNu: TII0K03a, (PYyKTO3a, caxaposa
Kpaxman u nemnrono3a kak IpupoaHbIE MOTUMEPDI
Hutpocoenuuenusi. AMUHBI.

ApomaTu4ecKue aMUHbI

AMUHOKHUCIIOTHI, UX Ouosiorndeckoe 3HaueHue. [lentus
benku kak npupoiHbIe BEICOKOMOJIEKYJISIPHBIE COSAMHEHUS
OCHOBHbIE TOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX
COEMHEHUI

OcHOBHEBIC MCTOJbI CUHTE3a BBICOKOMOJICKYJIAPHBIX
COGI[I/IHGHI/II‘/'I. HHaCTMaCCBI, Kay4yKH, BOJIOKHaA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

e
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TEMATHUYECKOE IINIAHUPOBAHHUE

11 KJIACC

Ne i/

1.1
2.1

3.1.
4.1.

4.1

HaumeHnoBaHmue pa3xeioB MpOorpaMmabl

Teopernueckue ocHOBbI XuMun. OOIIast XUMUs
Heopranunueckas xumus

Opranuueckasi XuMust

XUMHS B )KU3HU

O6o00muieHre 1 MOBTOPEHUE MaTepHaa 3a KyC IIKOJIbHONH XUMHUH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoanuyecTBO 4acoB

Bcero

10

34



IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

Ne i/

10

11

12
13

Tema ypoka

XUMUYECKUI 3JIEMEHT. XUMUYECKas CBSI3b U CTPOCHUE
BCIIIECTBA.

XUMHYECKUE peakuu. XUMUYecKass KUHeTHKa. TernnoBon
ad ekt peakuu.

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB B IEPUOAUYECKOM
cucTeMe XuMudeckux saeMmenToB .M. MenaeneeBa

ITonstue o AUCTICPCHUH. HctunnbIe 1 KOJUIOUAHBIC PACTBOPHI.

TeOpI/IH BHGKTPOHHTHQCCKOP'I Jucconuanuu. BHGKTI)OHI/ITLI n
HCIJICKTPOJIUTHI.

[TonsiTue o BomopogHOM ToKazarene. [ uaponus.

OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC pCaKknuu. OcHoBHBIE

OKHUCJIUTEIHN U BoccTaHoBUTENM. [IpaBuna cocraBnenus OBP.

Pemenne  THITOBBIX 3aJa4dy 1O TEMC «OKUCINTEIIHFHO-

BOCCTAHOBUTCIIBHBIC PCAKITUI).

XapaKTepI/ICTI/IKa MCTAJIJIOB I''TaBHBIX HOIIprnH n ux
COECIUHEHUN.

[Ilenounkie U MIEIOYHO3EMEIBHBIC 3JIEMEHTEI U UX
COCIIMHEHMS, aJTIOMUHHUN U €T0 COCANHCHHUS.

XapakTepHucTUKa HEMETAJIOB TJIaBHBIX MOATPYIII U UX
coeMHeHUH (TalloTeHbl, MOATPYIa KUCIOPOIa, BOAOPO)

Pemenne TunoswIx 3agad no teMe «Hemerauiel. anoreHbn»

Pemenue TunoBeix 3aaau no reme «Hemeramnsl. Kucnopog.

Koan4yecTBo 4acoB

Bcero

JaTa usydyenus
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20

21
22
23

24

25

26

27

28

29

Bonopon»

XapakTepuCcTUKa HEMETAJUIOB INIABHBIX IOATPYIIT U UX
coelMHEeHU! (MoArpyIa a3oTa, HOArpyImna yriepozia)
Pemenne tunoseix 3aaau o reme «Hemeramnsl. [logrpynna
azoTa»

Pemenune tunossix 3amad no reme «Hemeramnel. [loarpynmna
yriiepoia»

XapakTepucTUKa METaNIOB IOOOYHBIX TPYIIT U UX
COCIMHEHUM.

Pemenue 3anay no teme «MeTanibl HOOOUHBIX TPYIIID».
Teopust ctpoeHne oprannyeckux coenrHeHuid. Teopus A.M.
byrneposa

VYrneBo1opoabl — alKaHbl, AIKEHbI, IUKIIOATKAHbI, ATKUHBI,
QJIKAIUCHBI.

Pewenne 3anau o reme: «IlpenenbHblie yriieBoIOpOIbD).
Pemenue 3anau no reme: «HenpenenbHelie yriieBogopoasD».
ApomaTudeckue yrieBogopoabl

Kucnopoaconepxkaiune opraHM4eCKue CoOeIUHEHNs
(cpaBHUTENbHAS XapaKTEPUCTHKA CIIUPTOB, ajbJAECTUAOB U
KapOOHOBBIX KUCIIOT)

KauecTBeHHBIE PEAKIIMY B OPraHU4YECKONH XUMHUH

A30TCo/iepKalllie OpraHUYECKre COeTMHEHUS U 1
OMOJIOTHYECKH BaKHBIE BEIECTBA.

XHUMHS U 300pOBbE YEIOBEKA

Ponb xumun B o6ecrieueHuH 3KOJIO0THIECKON, YJHEPTeTUYECKOM
U IULLEBOI Oe3omacHoCTH. Pa3BuTre MeIUIIMHEI.

YenoBek B MUPE BELIECTB U MaTEPHATIOB
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[IpencraBnenue 00 0OMUX HAYYHBIX IPUHITATIAX
MPOMBIIIICHHOTO IMOJIyYEHUS BAKHEHIITUX BEIISCTB

CBsI3p XUMHUH C IPYTUMHU HAyKaMH

O060011IcHIE MaTepHaa 110 TeME IIKOJILHOIO Kypca
«OpraHuyeckas XUMUs - PEIICHUE CI0XKHBIX 3aj1a4, pa3oop
TUIWYHBIX OIIUOOK.

O06o00menrne Matepuaia mo TeMe MIKOIBHOro Kypca «O0ras
XHMUSD) - PEIICHUE CJIOXKHBIX 3aj1a4, pa300p TUITHYHBIX
OLINOOK.

O06o0menne Matepuaia mo TeMe MIKOJIBLHOTO Kypca
«Heopranndeckast XuMusD - peIICHUE CIOKHBIX 3a71a4, pa3doop
TUITHYHBIX OIIUOOK.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

» Xumus, 10 xknacc/ Pymzutuc I'.E., ®enpaman @.I'., AkuroHepHoe 00111ecTBO
«3narensctBO «IIpocBemenue»
» Xumus, 11 xknacc/ Pymsuruc I'.E., ®eapaman @.I'., AknrmoHepHOE 001IIECTBO

«3marensctBo «IIpocBemenue»

METOAUYECKHUE MATEPUAJIBI 1JISI YUUTEJIS

1. Xumust. ba3zoBsblit ypoBens. 10 knacc. Metoauueckoe nocooue. Epemun B.B.
2. Xumus. bazoBslii ypoBeHsb. 11 knacc. Meroaundeckoe mocooue. Epemun B.B.
3. UunuBuyanbpHbINA TPOEKT oOydaromierocs: mo xumuu. 10-11 kimaccel. YueOHo-
MeToanueckoe obecrneuenrne oopazoparenbuoro Mapiipyrta. ®I'OC. [TunsHuKOBa
H.H.

4. Xumus. 10-11 xnacc. [Ipaktudeckue u KoHTpoabHBIC padoTel. PI'OC.

Henucona O. .

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
1. BupryasibHbl€ 3KCKYPCUHU B MUP OPraHUYECKOW XUMUU. Moienu MOoJIeKy .

HUHTEPHET






