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IHHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo XMMHMH Ha YpOBHE cpenHero oOmiero oOpa3zoBaHus pa3zpaboTaHa Ha
OCHOBE TpeOOBaHUI K pe3yiapTaTaM OCBOEHHUS (elepaibHOM 00pa3oBaTeIbHON IMPOrpaMMbl
cpeanero oOmiero oOpa3oBaHusl, TpeACTaBICHHBIX B @DeaepanrbHOM TroCyIapCTBEHHOM
oOpasoBarensHOM cranaapre COO, ¢ yuérom KoHuenuuu npenojaBaHus y4eOHOIo Ipeamera
«Xumusi» B 00pa3oBaTenbHbIX opranm3anusax Poccuiickoit deneparun.

OCHOBY MOAXOIOB K pa3pabOTKe MHpOrpaMMbl IO XMMHH, K ONPEAETICHUIO OOLIeH
CTpaTeruv 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS 00YJAIOIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTaBWJIM KOHIENTYalIbHbIC IMOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH 1IN, COJEpXKaHMS, pPE3yJIbTaTOB OOy4eHHS U
TpeOOBaHUH K YPOBHIO MIOATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHUE, TOIY4aeMO€ BBITYCKHUKaMU 00Ieo0pa3oBaTeIbHON
OpraHu3alluM, SBISETCA HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBEpLIAIOIIMM ATAllOM peaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MNPHUCYILUX LEJIOCTHOM CHUCTEeME XHUMHUYECKOro oOpa3oBaHUs. OTH LEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIbI, (HOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJIOBEKa, a TaKKe HSKOJOrMYeCKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
IpUpOHOH cpene. Peannsyercs xuMuueckoe o0pa3oBaHue 00ydaroIIMXCs Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTo Ipeamera «XUMHs», COJAepKaHUe M MOCTPOECHUE
KOTOpPOrO0 ONpEJENIEHbl B IMpOrpaMMe I0 XHMHUU C Y4ETOM CHEUU(PUKH HAYKU XUMHH, €€
3HAYEHUs B MO3HAHUU MIPUPOJIbI U B MATEPUAIbHOM JKU3HU OOLIECTBA, a TAKXKE € y4ETOM O0IIMUX
HeNell ¥ MPUHIUIIOB, XapaKTePU3YIOLMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO OO0IIero
obpazoBanus B Poccuiickoii @enepamuu.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIPaeT 0COOYIO0 pOJib B COBPEMEHHOM
LUBWIN3ALUK, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCUT CBOHM BKJIaJ B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOT'O MBIIIIEHHS, B CO3JaHUE LIEJIOCTHOIO MPEICTaBICHUS
00 OKpYXaroIeM MUpPE KaKk O €AMHCTBE MPHUPOJBI M YEJIOBEKA, KOTOpoe (OPMHUPYETCS B XUMHU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIACTSIMU PUMEHEHHUSI.

TecHo B3aMMoOAEWCTBYS C JPYrMMH €CTECTBEHHBIMHM HAayKaMH, XHMHsA CTaja
HEOTHEMJIEMON YacThI0 MHPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTHMH HallpaBJIeHa Ha pelIeHHE INI00aJbHBIX MPOOJIEM yCTONYMBOIO Pa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTH4ecKoil, MUIIEBOH, SKOJIOrMYecKod Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBUM ¢ OOIIMMH LENSIMU M HPUHIMIIAMHU CpeIHEero oouiero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroIuXcs, HEOOXOAMMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
POI0JDKEHHUs 00pa30BaHUs B pa3IMYHbIX 001ACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapnsgomuMu  mpeameTa «XUMHs» SBISIOTCS 0a30Bble Kypchl — «Opranuyeckas
XUMUA» 1 «OO011asi 1 HeOpraHuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX
SBJISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUM MO0 HEOPraHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUHM U3 00IIell XUMUHU) U opraHndyeckoi xumuu. DopMupoBaHue JaHHOW CHCTEMbI 3HAHUM
IpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXHOCTb PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa conepskanusi KypcoB — «Oprannueckas Xumus» 1 «O01mias 1 HeopraHudeckas
XUMHUA» cHOpMUpPOBaHA B MPOrpaMMe 10 XUMHM Ha OCHOBE CHCTEMHOIO IMOJX0/Aa K W3YUYEHUIO
yueOHOro Martepuaiga M OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHMM Ha
ONpEACIEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYecKOM XHMHMM BEILECTBA
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paccMaTpUBAIOTCS Ha YPOBHE KIIACCHUYECKONW TEOPHUM CTPOEHUS OPraHUYECKUX COECTUHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX NPEJICTaBICHUNM O CTPOCHUM BEIIECTB.
Ceenenus 00 m3yuyaeMbIX B Kypce BELIECTBaX JAIOTCA B PAa3BUTUU — OT YIVIEBOAOPOJIOB [0
CJIO)KHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHH. B Kypce OopraHm4eckoil XMMHM MOTY4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00OLIEro oOpa30BaHUs IEpBOHAYaJIbHBIE
NPECTABICHUS O XUMUYECKOHN CBS3U, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHMSI, 0 XMMUYECKON peakuu.

[To HOBBIM yIJIOM 3peHHs B IpeaMeTe «XUMHs» 0a30BOr0 YpOBHS paccMaTpUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO OOIIEro o0pa3oBaHMs TEOPETHUYECKUM Marepuan u
(bakTOJIOTMUECKUE CBEJCHUS O BEUIECTBAX U XMMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XMMHUsA» O0O0y4aroIIUMCS MPEJOCTaBISIETCs BO3MOKHOCTb OCO3HATh
3HaYCHHE NEPUOJUYECKOr0 3aKOHA C OOLIECTEOPETHUECKUX W METOI0JIOTUYECKUX TTO3UIIHH,
riy0Xxe MOHATh HCTOPUYECKOe H3MEHeHHE (YHKIMH 3TOro 3akoHa — oT oOoOarouiei 1o
OOBSACHSIOLIEN U IPOTHO3ZUPYIOLIEH.

Enunas cucreMa 3HaHUM O BaKHEHIINX BEIECTBAaX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAKXKE 0 XMMUUYECKUX PEAKIMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jnononHsercs B Kypcax 10 um 11 KkjaccoB aieMEHTaMu  COJEP)KaHMs, HMEIOLIMMU
KYJBTYpPOJOTHUECKHI W TPHKIAAHONW XapakTrep. OTH 3HAaHUS CIIOCOOCTBYIOT TOHUMAHUIO
B3aMMOCBSI3M XUMHHM C JPYTMMH HayKaMH, pacKpblBaloT €€ poib B I103HABAaTEJIbHOU U
NPAaKTUYECKON JICATEIIEHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO YBAKEHHSI K IIPOLIECCY
TBOpPYECTBA B 00JJACTU TEOPUHM U NPAKTUYECKUX NPUIOKEHUH XMMMHU, TOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMaXx, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, pelieHus
MHTEJJICKTYaJIbHBIX U 3KCIEPUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B 1eiaoM conepikanue
y4eOHoro npeamera «XUMHsS» JAHHOTO YPOBHS M3Y4YEHUs OPUEHTHUPOBAHO Ha (hOPMUPOBAHHE Y
00yJaromuxcsi MUPOBO33PEHYECKON OCHOBBI /ISl MOHUMaHUS (HUI0CO(PCKUX MIeH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPraHUYECKOI0 M OPraHUYeCKOro Mupa, o0ycIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUYMH MEeXIy HOBBIMU (akTaMH M TEOPETHUECKUMH HpPENOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUM IKOJIOTMYECKUX MpoOJieM, a Takke MpodieM cOepexeHHs
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mnnane pemeHus 3anad BOCHUTAHMS, Pa3BUTHUS W COLMAIM3ALUU O0yYaromuxcs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO COIAEP)KAHUS M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX JEHCTBUMN, MMEIOIINX
6a30Boe 3HaUEHHE JUISl pa3IMYHBIX BUJIOB JIEATEIILHOCTH: PEIIeHUs MpobieM, MOUCKa, aHau3a U
00paboTkn HHPOpMaIMK, HEOOXOMUMBIX JJs TNPUOOPETEHHs] OMNbITa MPAKTUYECKOH U
MCCJIEI0BATEIBCKOM 1E€ATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B TO3HAHUU XUMUH.

B npakTuke npenojaBaHusl XUMUHM Kak Ha YpPOBHE OCHOBHOT'O OOIIero oopa3zoBaHus, TakK
U Ha YpOBHE cpenHero oOmero oOpa3oBaHUs, MpH ONpPEIeNeHUH CoJep)KaTeIbHON
XapaKTepUCTUKU IeJiell M3y4eHHsl IpeAMeTa HampaBiIeHUEM I[EepPBOCTENEHHON 3HAYUMOCTU
TPaJUIIMOHHO Tpu3Haércs (HOPMUPOBAHME OCHOB XHMMHYECKOH HaykH Kak o00JacTH
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUUYECKOW JEeSATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C METOOMYECKOW TOYKM 3pEHMs] TAaKOW MOAXOA K
OTIpeIeNICHUIO 1IeJIel N3YUEeHHUs ITPEeIMETa SBJISETCS BIIOJIHE ONPaBAaHHbBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIaBHBIMHU LEISAMM M3Y4EHHs IpeaMmera «XUMHUsS» Ha
6a3zoBoM ypoBHe (10—11 ki1.) sBASIIOTCS:

. (dopmMHpOBaHHE CHCTEMBl XMMUYECKUX 3HAHUN KaK BaKHEHIIEH COCTaBIIAIOLICH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpPA, B OCHOBE KOTOpPOMl JIeKaT KIIIOUYEBble TOHATHS,
(byHaaMeHTalbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOEHHE s3bIKa HAyKH, YCBOCHHE U MOHUMAaHUE



CYILITHOCTHU JOCTYIHBIX 000OIIEHUI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HaKOMJIEHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

. dbopMupoBaHHEe M Ppa3BUTHE NPEJACTABICHUNH O HAyYHBIX METOAAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHA, HEOOXOAMMBIX JJIs IPUOOPETCHHSI YMEHHUI OPUECHTHPOBATHCS
B MHpE BEIIECTB U XUMHUYECKUX SIBICHUM, UMEIOIIMX MECTO B MPUPOJE, B MPAKTUUYECKOU U
IMOBCEAHEBHOM XKU3HU;

. pa3BUTHE YMEHHH M CHOCOOOB NEATENbHOCTH, CBSI3aHHBIX C HAOJIIOACHHEM H
00BSICHEHHEM XHMHUYECKOTO 3KCIIEPUMEHTA, COOMIOICHUEM MpaBuUi 0€30MacHOro OOpamieHus ¢
BEIIECTBAMH.

Hapsiny ¢ aTum, conepxarenbHas XapaKTepUCTUKA LEIel U 331a4 U3y4eHUs MpeaMeTa B
porpaMMme 1o XMMHUHM YyTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMU
B CHCTeMe cpeaHero ooOmero ooOpasoBanus. CETOAHS B MPENOJAaBAaHUU XUMUU B OOJbIICH
CTeMEeHH OTAAETCS NPEINOYTECHHE MPAKTUYECKOW KOMIIOHEHTE COJiep>KaHusi oOydeHus,
OPUEHTHPOBAHHOW Ha TMOATOTOBKY BBINYCKHHKAa 00LIe00pa30BaTeIbHONM  OpraHU3aIHH,
BJIQ/ICIOIET0 HE HAOOpOM 3HAaHUMU, a (YHKUMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CHOCO0aMU U
YMCHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU W MPUMEHEHUS WX B PeabHOW XKU3HU IS PEIICHUS
MPAKTUYECKHX 3a7ay.

B cBi3m ¢ 3THM mpu M3YYCHHWH TpeaMeTa «XHUMHUS» JOMHHUPYIOIIEE 3HAUYCHUE
PUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

amanTanusg OOydJarOmMXCS K  YCIOBUSIM  JIMHAMHYHO  pa3BUBAIOIIETOCS  MUPA,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TIPHHATHIO TPAMOTHBIX PEHICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BEIECTBAMH U UX IPUMEHEHUEM;

dopmupoBanre y OOYYaIOMIMXCS KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHIA),
MMEIOLINX YHHUBEPCAIbHOE 3HAUYEHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS IPOOIeM,
NOWCKa, aHalm3a W 00paboTKM WHQPOpPMALWHU, HEOOXOMUMBIX JJIsI TPUOOPETEHHS OIbITa
JEeSTEIbHOCTH, KOTOpas 3aHMMAaeT Ba)XHOE MECTO B MO3HAHWU XWMHUH, a TaKXKe Ui OLICHKH C
MO3HIIAN YKOJIOTHYECKOW O€30IMacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOAHYIO Cpey;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIIEKTYAILHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUH C KU3HEHHBIMU ITOTPEOHOCTSMH, UCTIONB30BATh COBPEMEHHbBIE HH(POPMAITMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHalIn3a yueOHO! U HayYHO-TIOMYIsIpHOU WH(DOpMALIUKU XUMHUYECKOTO
COJICPKAHUS;

¢dbopmupoBaHHEe W pa3BUTHE Yy OOYYaIOMIMXCS AacCOLMAaTUBHOIO M JIOTUYECKOTO
MBIIUICHHS,  HAOMIOAATENbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE  OCOOCHHO
HEOOXOUMBI, B YACTHOCTH, TIPH MJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIIUTaHUE Yy OOyYarommxcsi yOeKIEHHOCTH B TyMaHUCTHYECKOW HANpPaBICHHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEHIEHUH TH00anbHBIX  MPOOJEeM  palloOHaIbHOTO
NPUPOONIONIB30BAHUS, TIOMONHEHNUS YHEPreTHYECKUX PECYpPCOB M COXpPAHEHHUs MPUPOIHOTO
paBHOBECHsI, OCO3HAHHUA HEOOXOJUMOCTH OEpEeKHOTO0 OTHOLIEHHS K MPHPOJE H CBOEMY
3JI0OPOBBIO, a TaKKe MPUOOPETEHHS OMBITA MCITOJF30BAHMS MOJYYSHHBIX 3HAHWUH JUTST IPHHSATHUS
TPaMOTHBIX PEIICHUN B CUTYAIUsX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B y4yebnOM mmane cpemHero oo0imero o0pa3oBaHus MPEAMET «XHUMHs» 0a30BOTO YPOBHSI
BXOJIUT B COCTaB MPeMETHON 001acTn «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OOmiee 9ncI0 9acoB, OTBEAEHHBIX UIs U3yYCHHUS XMMHH, Ha 0a30BOM YpOBHE CpETHETO
obmiero obpaszoBanus, cocraiseT 68 gacoB: B 10 kmacce — 34 gaca (1 ywac B Hexenmo), B 11
kiacce — 34 gaca (1 gac B Henemo).



COJEP)KAHUE OBbYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKO XUMHHU

IIpeamer opraHudecko XuMuH: €€ BO3HMKHOBEHHUE, pa3BUTUE M 3HAYCHHUE
B II0JIyY€HUHU HOBBIX BEIECTB M MAaTepUAIOB. TeopHsl CTPOCHUSI OPraHUYECKUX COCAMHEHHN A.
M. bytnepoBa, €€ ocHOBHble monoxeHUs. CTpyKTypHble  (OpPMYJIBl  OPraHUYECKUX
BeniecTB. ['oMmontorus, wn3oMepus. XUMHUUYECKass CBA3b B OPraHUYECKMX COCIUHEHUAX —
OJINHApHbIE U KPATHBIE CBA3H.

IIpencraBnenne o  wiaccuukanum  opraHudeckux  BemiectB. Homenknarypa
OpraHMYECKUX COEIMHEHUHN (cucreMarudeckas) M TPHUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTENIECH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METO/Ibl U3YYEHUS BEUIECTB M UX NPEBPAIECHUN: 03HAKOMJIEHHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB M MaTepuajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAOIIOJAEHHE U ONUCAaHUE JEMOHCTPALMOHHBIX ONBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (II1aBjIeHue, OOyIIMBaHUE U TOPEHUE).

YrieBoaopoasl

AJNKaHBI: COCTaB M CTPOCHHME, T'OMOJIOTMYECKHH psa. MeTraH M 3TaH — HpocTedine
IPEJICTABUTENIN aJKaHOB: (M3MYECKHE U XMMHYECKHE CBONCTBA (peakUMM 3aMelleHus u
TOpEHNs1), HaX0XKJICHUE B IIPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH PsiA. DTUIIEH U NMPONUIIEH — MPOCTEHIINE
IpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIpaTalluy, OKUCIICHUS U MOJIMMEpPHU3alliN ), IOIYy4eHUE U IPUMEHEHUE.

Anxaauensl: Oyranuen-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEHIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanun). [lomyyeHne cHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKHMHBI: COCTaB M OCOOEHHOCTH CTPOCHMs, TOMOJIOTUYECKMH psl. ALETUIEH —
MNPOCTEHIINNA NPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PM3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuu ruIpupOBaHus, ralOTeHUPOBAHUS, TUAPATALMH, TOPEHNUS ), TOTyYSHHE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (PuU3NUECKHME W XWMHUYECKHE CBOWCTBA (peakiuu
raJJoreHUpOBAaHUS W HUTPOBAHUsA), TOJIyde€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPO8arUs U HUMpOGanus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. [eHeTHueckas CBSI3b MEXKIY  YIJIEBOJOPOJAMH,
MPUHAJIEKAITMMU K Pa3IMYHBIM KJIaccaM.

ITpupoHbIe UCTOYHUKH YTII€BOAOPOAOB. IIpupoaHblif ra3 u nomnyTHele HEQTIHBIE ra3bl.
Hedpte u e& mpoucxoxnenue. CnocoObl mnepepaOOTKM HEPTU: NEPEeroHkKa, KPEeKUHT
(TepMHUYECKHi, KaTaTUTUYeCKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOIYKThI €ro nepepadboTKH.

OKCIIEpUMEHTAJIBHBIE METO/Ibl M3YYEHUS BEUIECTB M MX NPEBPAIECHUN: 03HAKOMIICHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Koyutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE IPAKTHUYECKOW pPaOOTHI:
MTOJIy4eHHUE TUIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3a1auu.

Boruncnenuss mo ypaBHEHHIO XMMHUYECKOM peakIuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA MJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Kucnopoacoaepxamme oprannyeckne coeinHEHUs!

[IpenenbHble OJHOATOMHBIE CHHUPTHL. METaHON W 3TaHON: CTpOEHHE, (UINYECKUE U
XUMHYECKHE CBOWCTBA (pEakUUU C aKTUBHBIMU METaJllIaMH, T'aJOT€HOBOJOPOAAMH, FOPEHUE),




IIpUMEHEHHEe. BOogopoIHbIE CBSA3M MEXKAY MOJIEKYJIaMHU CIUPTOB. [IeiiCTBHE METAHONIA U 3TAHOJIA
Ha OpPraHu3M YeJIOBEKa.

MHOroaToMHbl€ CHUPTBHI. OTWIECHIVIMKOJIb W TIJIMLIEPUH: CTPOCHUE, (PHU3UYECKUEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAECHUCTBUE CO IIEJI0YHBIMU METaJlJIaMH, KAUECTBEHHAs] pEaKLIMsl Ha
MHOIOaTOMHbIe CcHMpThI). JlelicTBue Ha opraHu3Mm uyenoBeka. [IpuMeHeHue rimnepuHa U
STUJICHTJIUKOJISL.

@deHo: CTPOCHHME MOJIEKYJIbl, (pu3nueckue M XHUMUYECKHE CBOMcTBa. TOKCHMUHOCThH
¢denona. [lpumenenue ¢enoa.

Anpnerunpl U kemownwvl. DopManbleruj, aueTalbIerua: CTpoeHHe, (U3NYECKHe u
XUMHUYECKHE CBONCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIECHMS, KAaUECTBEHHBIE PEAKIIMH),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIEC TIpeeTbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsE U YKCYCHAsl KUCIIOTHI:
CTpOeHue, pU3NUECKue 1 XUMHUECKUE CBOMCTBA (CBOMCTBA, 00IIME I Kiacca KUCIIOT, PeakLius
TepudUKanMu), ToNydyeHHe U mnpuMeHeHue. CreapuHOBas W OJICMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mbljga Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

CrnoxHble 3¢upbl Kak MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['Maponn3 ClloKHBIX 3(UpOB.
Kupsl. I'maponus xupos. [IpuMmenenne )xupoB. bruonoruyeckas poJib )KUPOB.

VYraeBojpl: cocTaB, Kiaccudukanus yrieBogoB (MOHO-, 1U- U nojucaxapuabl). [roko3a
— MPOCTEUIIHI MOHOCAXapHJl: OCOOCHHOCTU CTPOCHHS MOJIEKYINbI, (U3NIECKUE U XUMHUYECKUE
cBoiicTBa (B3aumozeilictBue ¢ ruapokcunom meau (II), oxucieHue amMMHa4HBIM PAaCTBOPOM
okcuna cepedbpa (I), BoccraHoBieHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKJIEHUE B IPUPOJIE,
npuMeHeHue, Ouosoruueckas poib. Porocunres. Gpykro3a Kak H30Mep INIFOKO3bI.

Kpaxman u uesmitosio3a kak npupojiHbie noaumepsl. CTpoeHUE Kpaxmalia U LEJUII0JI03bI.
dusnyueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHUsl BELIECTB M MX MPEBpAIllEHUN: NPOBEACHUE,
HaOJII0IGHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KAayeCTBEHHBIE
peakuuy OJHOATOMHBIX CHUPTOB (okucieHue sTaHoia okcujaom menu (II)), MHOroaromHbIX
cnupToB (B3amMojieiicTBue riuiepuHa ¢ ruapokcugoM meau (1)), anbprerngoB (OKucIeHHE
aMMHUa4HbIM pacTBopoM okcuga cepedpa (I) u rugpoxcumom menu (II), B3ammonelicTBue
KpaxMajia C MOJOM), HpPOBEJEHUE TMpPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

PacuérHble 3a1auu.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAKLIHUU IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTconepiKaliye OpraHu4eckie CoOeIMHEHUSI.

AMUHOKHUCIOTBI Kak aM(OTepHble OpraHuyecKkue coeAuHeHus. Pusznueckue Hu
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpuMepe TINMLUHA). buonoruuyeckoe 3HaueHHe
amuHOKuUCIOT. [lentumpl.

benku kak mpupojHbIE BBICOKOMOJIEKYJSpHbIE coenMHEHHUs. [lepBuuHas, BTOpUYHAs U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OENKOB: TUIPOIM3, JEHATYypalus,
Ka4eCTBEHHBIE pPEaKIIui Ha OEJKH.

OKCIepUMEHTAIbHBIE METO/Ibl M3YYEHUs BEIIECTB U UX MpEeBpallleHui: HaOII0JeHUE U
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.

BbicokomonekyIsipHbIe COeJUHEHUSA

OcCHOBHbIE TOHSTUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMEp, IMOJHMEp,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPHU3aLUHU, CPEIHAs MOJeKysipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpHU3AIIHs U MOJIMKOHCHCAIINS.
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OKCIIEpUMEHTAJIBHBIC METO/IbI M3YYEHUS BEUICCTB M MX MPEBPAILCHUN: 03HAKOMIICHHE C
00pa3iaMu IPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeamMeTHble CBA3H.

Peanuszanus MeXINpeaMETHBIX CBA3€H MPU MU3y4EHUHU OpraHudeckoi xumuu B 10 kiacce
OCYILECTBIIICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOw1e ecTeCTBEHHO-HAay4YHblE IOHATHUSA: SBJICHME, HAy4HbIH (akT, T'MIoTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

@dusuka: Marepus, OSHEpPIus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa, HHEPreTHYECKUM
YPOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIECTBa, (PU3MUECKUE BETUYUHBI U
€AMHMILIBI UX U3MEPEHUS.

buonorus: knerka, opraHusMm, ouocdepa, oOMEH BellecTB B OpraHuszMe, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BEIeCTBA (OEIKH, YIIeBOIbI, JKUPBI, (DEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, IIOJIE3HbIE UCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHosorus: nUILIEBbIE MPOAYKTbl, OCHOBBI PAL[MOHAJIBHOIO TIMTAHUS, MOIOIIUE
CPEICTBA, JICKAPCTBEHHBIE M KOCMETHMYECKHE Ipenaparbl, MaTepuaibl U3 HCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHUU

Xumudeckuil siemMeHT. AToM. Slapo aroma, HW30TOMBI. DIEKTPOHHAs OOOJIOUKA.
DHepreTUYecKre yPOBHHU, MOAYPOBHH. ATOMHBIC OpOUTaH, S-, P-, 0- memeHTbl. OCOOCHHOCTH
pacrpeziefieHusi 3JEKTPOHOB MO0 OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHUOIOB.
DNeKTpOHHAs KOH(PUTYpAIIHSI aTOMOB.

Ilepuonuueckuit 3axkoH W llepuonnueckass cucrema xumuyeckux jsnemeHToB JI. H.
MenneneeBa. CBsi3zb nepHoauyecKkoro 3akoHa u [lepumoamyueckoil CHCTEMBI XUMHUUYECKHX
sanemeHToB J[. V1. MenzeneeBa ¢ COBpEMEHHON TEOpUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX M CIOYKHBIX BEIIECTB
0 TPYMIaM U NepuoaaM. 3HaU€HUEe MEPUOINUECKOr0 3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemiecTBa. XHMMHMYECKas CBSI3b. BUIbl XMMHYECKOM CBA3M (KOBaJEHTHas
HEeMNoJsIipHasl W TOJSpHAas, MOHHAs, MeTajuindyeckas). MexaHu3Mbl o0pa3oBaHUs KOBAJEHTHOU
XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DNEeKTpOOTpULIATENBLHOCTh. CTeneHb OKUCIeHUsl. IOHBI: KATUOHBI U AHUOHBI.

BemecTBa MOJIEKyIIpHOTO W HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBI KPUCTAIUYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsTue o gucniepcHbIX cucreMax. MICTUHHBIE M KOJUIOUIHBIE pacTBOpBI. MaccoBas 10Jist
BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHWueckux coequHeHW. HoMeHkIaTypa HeEOpraHu4ecKuX
BEIIECTB. ['€HeTHMYeCKass CBSA3b HEOPraHMYECKUX BEIIECTB, MPUHAIICKAINMX K Pa3IMYHBIM
KJIaccam.

Xumunyeckass peakuus. Kmaccudukanuss XMMHUECKUX peakUuid B HEOPraHMYECKOl u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHUSI MACChl BEUIECTB, 3aKOH COXPAHEHMS U MpPEBpACHUS
SHEPIrUU MPU XUMHUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3NUYHbIX (akTopoB. OOpaTUMbIE PEaKIIHH.
Xumuyeckoe paBHOBecue. DAKTOPHI, BIMUSIONIME HA COCTOSHUE XUMHYECKOTO PABHOBECHSI.
[Tpuniun Jle [larense.



OnekrponuTrueckas aucconuarnus. CwibHBIC W clla0ble JIEKTPOoauThl. Cpena BOIHBIX
PacTBOPOB BEILIECTB: KUCIAs, HEUTpalIbHasl, IEJTOYHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.

OKCHEePUMEHTAIbHBIC METOJbl U3YYCHHS] BEIIECTB M UX IPEBPAICHUN: JEMOHCTpPALIUS
tabmun «llepuoguyeckas cuctema xumuuyeckux siaemeHToB [[. WM. MenneneeBa», mzyueHue
MoOJieJield KPUCTAUNIMYECKUX PeIIETOK, HAOIIOJEHUE U ONUCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jlOKEHHE IEPOKCHAA BOAOPOAAa B MPUCYTCTBUM KaTaau3aTropa,
ONpeJIeJICHUE Cpe/lbl PAaCTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
HOHHOTO OOMEHA), MPOBEJACHHE NPAKTUYCCKON paboThl «BimsHUEe pa3auvHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEaKIIUM».

Pacuérnbic 3a1aum.

Pacu€rel 1Mo ypaBHEHUAM XUMHUYECKUX pEAKLHM, B TOM YHUCIE TEPMOXHUMHUYECKUE
pacy€Thl, pacuy€Thl C UCTIOJIL30BAHUEM MOHSITHS «MacCcoBasi J0JIsl BEIIECTBaY.

Heopranunueckasi xumust

Hemeramnbl. Ilonokenue HemeTtaiuioB B Ilepuoandeckoid cucTeMe XHUMHUYECKUX
anemenToB J[. WM. MenneneeBa U 0coOEHHOCTH cTpoeHMsI aromoB. dusnueckue CBOMCTBA
HEMETAJIOB. AJTOTPOMHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XUMUYECKUE CBOWCTBA BAXHCHWIINX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUI0B, KHUCIOPOICOAEPKALTUX KUCIOT, BOJOPOIHBIX
COCTMHECHUIN).

[IpumeHeHne BaKHEUIIINX HEMETAUIOB M UX COCTMHEHUN.

Merasisl. [lonoxenne Meramuios B [lepuoanyuecko cucreMe XUMUYECKUX 2J1€EMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmue
¢uznueckue cpoiictBa MeTaysioB. CIUlaBbl METaIOB. DJIEKTPOXUMHUYECKHM psJl HapsLKEHUN
METaJIJI0B.

XUMHUYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATPHUM, KalWi, KaJbLIMi, MarHuw,
QTFOMHUHHM, IIMHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCIMHCHUM.

O61ue cnocoObl nonydeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METO/bl M3YYEHHsS] BEIIECTB M WX MPEBPANICHUH: HU3YYEHHUE
KOJUTeKIIMU «MeTayuibl M CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIIEHHUE HDKCIEePUMEHTATbHBIX
3a/a4, HaONIOJICHWEe W  ONHMCAaHWE JEMOHCTPAIIMOHHBIX M JTa0OpaTOPHBIX  OIBITOB
(B3auMOJIeiCTBUE THAPOKCHIA ATIOMUHMS C PACTBOPAMU KHCJIOT M IIEJIOYel, KaueCTBEHHbBIC
pEaKIuy Ha KaTHOHBI METAJLJIOB).

Pacuérnbie 3a/1aum.

Pacuérer Maccel BemecTBa UM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi O0BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, PacdyE€Thl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B oOecmeueHUH OSKOJOTHYECKOM, HSHEPreTMYecCKOW ¢ MHUIIeBOU
0€30MacHOCTH, Pa3BUTHUU MEIUIMHBL. [loHSATHE O HAyYHBIX METOJaxX ITO3HAHMS BEIIECTB U
XUMUYECKHUX PEaKLIUi.

[IpenacraBnenuss 00 OOMMX HAYYHBIX MPUHIUNAX MPOMBIIIICHHOTO TOJYYCHHS
Ba)KHEUIIINX BEIIIECTB.

UenoBek B MHUpPE BEIIECTB M MaTEPHAIOB: BAXXHEHITNE CTPOUTEIbHBIE MaTepHabI,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPackd, CTEKJIO, KepaMuKa, MaTepuaibl s SJIECKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC yI0OPEHHUS.

XuMusi U 3J0pOBbE YEJIOBEKAa: IpaBWiia MCIOJIb30BAHMS JIEKAPCTBEHHBIX MpPEeNaparos,
MpaBHIIa 0e30ImacHoTo HCITOJTb30BaHMS npenaparoB OBITOBOM XUMHAH
B IMOBCEHEBHOM KM3HM.

MeXnpeIMETHBIC CBS3H.




Peanuzarust MeXIIpeAMETHBIX CBSI3€H IIPH U3YYCHUHU OOIEH W HEOPTraHUIECKON XUMHUU B
11 kiacce OCyIIECTBIIIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHSTUM, SBISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHSATHUS: HayudHbI (hakT, TUIOTE3a, 3aKOH, TEOpHUs,
aHanu3,  CHHTE3,  Kiaccu(ukauus,  NEpUOJUYHOCTh,  HaONIONEHWE,  SKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®dusuka: marepusi, SHEprus, Macca, aToM, 3JEKTPOH, IIPOTOH, HEUTPOH, MOH, WU30TOI,
pPaZo0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUil YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHME BEIIECTBA, (PU3NUECKHUE BEIIMYMHBI U €ANHUIIBI NX H3MEPEHHSI, CKOPOCTb.

buonorus: kierka, opraHusm, sKocucreMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPTaHU3ME.

I'eorpacdus: MuHepabl, FOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOMAEMBbIE, TOTLINBO, PECYPCHI.

TexHosorua:  XUMHMYECKas  MPOMBILUIEHHOCTb,  METAJULYyprusi,  IPOU3BOACTBO
CTPOUTENIbHBIX MaTepuaioB, CEJIbCKOXO03SIICTBEHHOE IIPOU3BOICTBO, MUIIeBast
IPOMBIIIICHHOCTh, (apMaleBTUYECKass NPOMBIILICHHOCTh, ITPOU3BOJCTBO KOCMETHYECKHX
[pernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTE€pPHANIOB, 3JIEKTPOHHAS MPOMBIIIIEHHOCTD,
HAHOTEXHOJIOTUH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUUN
HA BA30BOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OO0YYarOUIUMUCS
mporpaMMm  cpeaHero  oOmero  oOpazoBaHus — (JUYHOCTHBIM,  METampeIMETHBIM U
npeaMeTHeIM). HayuHo-meToquueckoll OCHOBOM Al pa3paOOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOGHHUSI MPOTPaMM CpPEAHEro OOIIEero OO0pa30BaHUS SIBISETCS CHUCTEMHO-IESTEIbHOCTHBIN
MOJXO/I.

B cooTBeTcTBMM C CHCTEMHO-AEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3y/lbTaTOB OCBOCHMS TNpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro oouero oodpazoBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKON TPakJTaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSTENBHOCTH M CAMOOIIPEAEICHUIO;

HaJIMuMe MOTUBALIUU K O0YYEHHIO;

LIeJIEHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JTMYHOCTH HAa OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIuXcs PyKOBOJCTBOBATbCS B CBOEH JIE€ATEIILHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0Opa3oBaHus;

HaJIMYMe€ TIPaBOCO3HAHMS 3KOJOTUYECKOW KYIbTYpbl M CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTD JKU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHMS NpeaMeTa «XHUMHS» TOCTUTAIOTCS B €IMHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JIEATEIILHOCTH B COOTBETCTBUHM C T'yMaHUCTHUYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH U HUJeallaMd POCCUHCKOTO
TpaXTaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIPaBUJIAMHU TOBEACHUS,
CIOCOOCTBYIOLIMMU IPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTaHOBJIEHUS
JUYHOCTH 00YYaIOLINXCS.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMUsS» OTpakaroT cOopMUPOBAHHOCTh
ONbITa TMO3HABATENbHOM M MPAKTUYECKOW JEATEIbHOCTH OOYy4alomMXCs [0 pealnu3alnuu
MPUHSTHIX B OOIECTBE LIEHHOCTEH, B TOM UHCIIE B YaCTH:
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1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUs 00YYaIOIIUMUCS CBOMX KOHCTHTYIIMOHHBIX TIPaB M OOSI3aHHOCTEH, YBaXKCHUS
K 3aKOHY U MPaBOMOPSIKY;

MIPEJICTABJICHHUSI O COIMAIBHBIX HOPMAax W MPaBHJIAX MEKIUYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATEIHPHOCTH MPHU CO3/aHUU yUEOHBIX MMPOCKTOB,
pelieHnr y4yeOHbIX U MO3HABATeNIbHbIX 3314, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPHHUMATh MOTHBBI, HAMEPCHHsI, JIOTUKY W apryMEHTHI
JIPYTUX IPU aHAIKU3€ PA3IUYHbBIX BUJIOB Y4eOHO J1eATeIbHOCTH;

2) N1aTPUOTHYECKOT0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOUIICHHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEAMI0 OTEYECTBEHHOMN
XUMUH;

YBaXKEHMsI K IPOIIECCy TBOpYECTBA B OOJACTH TEOPHUH M MPAKTHUECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHSI TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3YNIbTaT JIUTEIbHBIX HAOIIOICHHIA,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTUKOB;

WHTEpeca W TIO3HABATEIBHBIX MOTHBOB B IIOJIYICHHHM U TIOCICAYIOIIEM aHAIN3e
uH(pOpPMAIIMHU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHHUS,

CIIOCOOHOCTH  OIICHMBATh CHTYallMH, CBSI3aHHBIC C XHUMHYCCKUMHU SIBJICHUSMU,
U TPUHUMATh OCO3HAHHBIC PEUICHHS, OPHUEHTHUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJIEHUE U IMOCTYNKH CBOUX TOBAPUIICH C MO3MUIIMIA
HPABCTBCHHBIX U ITPABOBBIX HOPM U OCO3HAHWE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAaHMsI IIEHHOCTEH 3740poBOro u 0Oe3omacHOro obpasza >KM3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOmroieHnst TpaBmil O6e30macHOro oOpaIleHusl ¢ BElIeCTBaMH B OBITY, IOBCEIHEBHOU
JKU3HU U B TPYIOBOU €S TEIHHOCTH;

MOHVMAHMS IIEHHOCTH TMPAaBWJI WHIUBUIYATbHOTO W KOJUIGKTHBHOTO O€30TacHOTO
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JTIOCH;

OCO3HAHUS TOCJICJICTBUN W HENPHSTHS BPEIHBIX MPUBBIUCK (YIOTPEOICHUS ATKOTOJIA,
HapKOTUKOB, KYPEHHUS);

5) TpyaoBOro BociuTaHus:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATENbCKOW JESTENbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOM U JPYTUX BUAAX JCSITCILHOCTH;

YCTAaHOBKM HAa AaKTHBHOE YyYacTHE€ B PEHICHUHM MPAKTUYECKUX 3a7ad COIUATbHON
HAIPABIEHHOCTH (B paMKax CBOETO KJIacca, MKOJIbI);

MHTEpeca K MPAaKTUYECKOMY H3y4eHHUIO0 TpodeccHil pa3iandHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS MTPESIMETHBIX 3HAHUI 110 XUMUU;

YBXKEHUS K TPYY, JTIOASIM TPYyJIa U pe3ybTataM TPYAOBOM IeSATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYAJLHON TPAcKTOPUU OOpa30BaHUS,
Oynyiieit mpodeccun U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB M IMOTPeOHOCTEH 00IIeCcTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS

IKOJIOTHYECKH TEIeCO00Pa3HOr0 OTHOMIEHUS K TIPUPO/IE, KaK UCTOYHUKY CYIIIECTBOBAHUS
JKHU3HH Ha 3eMIJIe;

MMOHMMAaHHUS TII00ATBHOTO XapaKTepa YKOJIOTHUSCKUX MPOOJIeM, BIHSHIS SKOHOMUIECKIX
MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHON CPEIbL;
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OCO3HaHMS HEOOXOAUMOCTH MCIIOJIb30BaHMs JOCTHKEHUH XUMUHU AJIs1 PEIIEHUs] BOIIPOCOB
pPalMOHAIBHOIO IPUPOIOIIOJIB30BAHNS;

aKTUBHOTO HENPUATUS ACHCTBUM, IPUHOCIIIMX BPEJ OKPYKAIOLIEH INPHUPOJHOU cpene,
YMEHMsI IPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJIOIMUECKUE IMOCIEICTBUS MPEITPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJu4usl DPA3BUTOIO DKOJOTMYECKOIO MBILUICHUS, JKOJIOIMYECKOM KYJIBbTYPBI, OIBITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCS HMHU B
MI03HABATEIBbHOM, KOMMYHUKATHBHOHN M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

C(OPMHPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHKH;

IIOHMMaHMsl CHeU(PUKM XUMMHM KaK HAyKHM, OCO3HaHHMs €€ ponu B (HOPMUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO NPEACTABICHUs 00 OKpYy)KaroIeM
MHUPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHnH podsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOeXIEHHOCTH B 0COO0OM 3HAYMMOCTH XUMHUM JJIi COBPEMEHHOM NMBMIM3ALMU: B €€
FYMaHHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHMM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBl, PEIIEHUH IT100aIbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHs YEIOBEUECTBA — ChIPEBOM,
HHEPreTUYECKOM, NUIIEBOH M 3KOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU MEIULUHBL,
00eCreyeHn! YCIIOBHM YCIIEIIHOr0 TPYy/la U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOr0 YiIeHa
o0111eCTBa;

€CTECTBECHHO-HAYYHOM T'PaMOTHOCTH: IIOHMMaHMs CYIIHOCTH METOJOB II03HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU MCIOJIB30BaTh MOJYyYaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS Jie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOMIMXCS TAHHBIX
C LIEJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIIOJIb30BaTh XUMHYECKME 3HAHUS JUIsl pelleHus
po0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K MMO3HAHUIO U MCCIIEIOBATENBCKOM AEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEPHIBHOMY 00pa30BaHHUI0O UM CaMOOOpa3oBaHUIO, K
AKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHMW 10 XHMHHM B COOTBETCTBUU C IKU3HECHHBIMH
MOTPEOHOCTAMU;

UHTEpeca K OCOOECHHOCTSIM Tpylda B pa3auyHbIX cdepax mnpodecCHOoHaTbHON
JeATEIbHOCTH.

METANIPEAMETHBIE PE3YJIbTATbBI

MerarnpeaMeTHbIe pe3yJIbTaThl OCBOSHHSI Y4eOHOTO mpenMeTa «XHMHsS» Ha YPOBHE
CpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYUMBbIe JUISI (POPMHPOBAHUS MHUPOBO33PEHUST OOYUAIOIIMUXCS MEXIUCIUILTHHAPHBIC
(MexmpenMeTHbIe) O0LIeHayUHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEPIrus, SIBIECHHUE, MpPOIecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsI, UCCIIeIOBaHNE, HAOTIOIeHUE, U3MEPEHHUE, SKCIICPUMEHT U JIpyTHe);

YHUBEpcaJbHbE  y4deOHble  JeiicTBUs  (TMO3HABaTeNbHbIE,  KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecreunBaromue (GopmupoBaHue (PYHKIMOHAIBHOH TI'pPaMOTHOCTH H
COLMAIbHONM KOMIMETEHIIMH 00y4aroInxcs;

CIIOCOOHOCTh ~ OOy4aroUmIMXcs  HCIOJB30BaTh  OCBOEHHBIE  MEXKIMCUUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHble y4deOHbIe JEHCTBHS B IIO3HABATEILHOM U
COIIMAIbHON MPAKTHKE.
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MeramnpeaMeTHble pe3ysbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU Y4EOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSAMHU.

OgJiajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMH NI03HABATEIbHBIMH AeHCTBUSIMH:

1) 6a30Bble JIOrUYecKHe AeiiCTBUS:

CaMOCTOSITENILHO (POPMYJIMPOBaTh M AKTyalIM3HpPOBATh MpOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OIpENeNIATh LEIU JEATeIbHOCTH, 3a/aBas IMapaMeTpbl U KPUTEPUM HUX JIOCTUIKEHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

UCIOJb30BaTh IPU OCBOCHUU 3HAHUHW HPUEMBI JIOIMYECKOI'O MBILIUIEHHS — BBLIENATH
XapaKTepHble NPU3HAKK IOHATHUM W YCTaHABIMBATh HX B3aUMOCBS3b, HCIIOJIB30BATH
COOTBETCTBYIOLUE MTOHATUS AJIs1 OObSICHEHMsI OT/IEJIbHBIX (PaKTOB U SIBJIICHUI;

BBIOMPATh OCHOBaHMS W KPUTEPUHM ISl KIACCU(PUKAIMHM BEUIECTB U XHUMHYECKHX
peaKIuii;

yCTaHaBJIMBAaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3U MEXKY U3Y4aeMbIMH SIBICHUSMY;

CTPOUTBH JIOTUYECKHE PACCYXAECHUS (MHIYKTUBHBIE, JEAYKTUBHBIC, [0 AaHAJOIHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBO/IbI M 3aKJIFOUECHMUS;

IIPUMEHSTH B MIPOLIECCE [TO3HAHUS, UCIIOIb3yEMbIE B XUMUHM CHMBOJIMUECKUE (3HAKOBBIC)
MO/IeJH, TPe0Opa30BbIBATh MOEIbHBIE MPE/ICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHA4Yeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU PEIIeHHH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3Y4aE€MbIX BELIECTB U XUMUUECKHUX PEAKIIUM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKIU;

¢dbopMynMpoBaTh LEIM W 3a7ayd  MCCIEIOBAHMSA, HCIOJIb30BaTh IIOCTABJICHHBIC U
CaMOCTOSITENIEHO C(hOpMyITUPOBAaHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS TMITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIa/IETh HaBBIKAMHM CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUS U TPOBEACHUS YYEHHUUECKHX
HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUsI HAOIIOAATh 32 XOJOM MpOIecca, CaMOCTOSTEIbHO
IIPOrHO3MPOBATh €ro pe3ynbTaT, (opmMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOJETaHHON
pabore;

npUOOpeTaTh ONBIT YYEHHUYECKOW MCCIeI0BATENbCKOM M TPOEKTHOM JAeATeNbHOCTH,
IPOSBIISATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METO0B [TO3HAHUS.

3) padora ¢ undopmanmeii:

OPUEHTUPOBATbCSI B pa3IMYHBIX HCTOYHMKAX HHPOpPMALUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHATM3UpPOBaTh HMH(OPMAIMIO DPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMyIMpOBaTh 3ampochl M MPUMEHSTh pa3IMYHbIE METOIbl MPH TOUCKE U OTOOpe
uH(pOopMali, HEOOXOAUMOM /1JIs BBIIOJIHEHUS YUeOHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

pUOOPETaTh OMBIT MCIIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BHIOMPATh ONTHUMAIbHYIO (hOpMY MpeCTaBIeHUs HHPOPMALUHU (CXEMBI,
rpaduku, TuarpaMMsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCTOJb30BAaTh HAYYHBIM $3bIK B KAyecTBE CpEACTBA IpPH pPabdoTe € XUMHUYECKOH
uH(popMaliel: MNPUMEHATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISIIHOCTH.
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OgJiaenne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH €l CTBHSIMU:

3a/laBaTh ~ BONPOCHI IO CYIIECTBY OOCYXJaeMOi TemMbl B XOJI€ JHaliora
W/WIN JTUCKYCCUH, BBICKAa3bIBaTh HJCH, (OPMYIHMPOBATH CBOM MPEIUIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHM S TIPE/TIOKEHHOM 3a/1a4W;

BBICTYIIATh C MPE3EHTALUEH PEe3yJIbTaTOB IMO3HABATEILHON NEATEILHOCTH, TOTYICHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU  BBITIOJHEHUM XHMHYECKOTO
IKCIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCIICJOBAHUIO CBOWCTB HW3Yy4aeMbIX BEIIECTB,
peanu3anu y4eOHOTO MPOEKTa u dbopMynupoBaTh BBIBO/IBI
10 pe3ysibTaTaM TPOBENEHHBIX HUCCIEAOBAHUNA TYTEM COTJIACOBAHUS TIO3UIMA B  XOJE
o0cyxeHusI 1 0OMEHA MHEHUSIMU.

Ogaaenne yHUBEPCAIbLHBIMH PeryJssTHBHBIMU 1€ CTBUSIMU:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO IMO3HABATEIIBHYIO JCSITEIHLHOCTD,
onpenenss e€ eIy W 33aJaud, KOHTPOJIUPOBATh M MO MEpe HEOOXOJMMOCTH KOPPEKTUPOBATH
npeIaraeMblid aITOPUTM JICUCTBUN TIPHU BHITIOJHCHUH YYEOHBIX M MCCIIEOBATEIBCKUX 3a7ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CITIOCOO UX PEHICHHS ¢ yU4ETOM IMOJYyUYCHHsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JIEATCIILHOCTH Ha OCHOBE CaMOaHajiu3a W
CaMOOLICHKH.

NPEIMETHBIE PE3YJIBTATHI

10 KJIACC

[IpeameTHbIC pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckasi XUMHUs OTPaXKaloT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUH O XUMHUYECKOH COCTaBIISIONICH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (POpMHpOBAHUU
MBIIUICHUST U KYJIbTYPhl JIMYHOCTU, €€ (YHKIMOHAJIHHOW TPAMOTHOCTHU, HEOOXOAMMOM IS
pelieHus: TMPaKTUYECKUX 3aJad U JKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pPOBbIO U MIPUPOJTHOU Cpelie;

BJIAJICHUE CHCTEMOM XHMHUYECKMX 3HAHW, KOTOpas BKIKOYAET: OCHOBOIIOJATarollne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIeKYJia, BaJICHTHOCTb,
ANEKTPOOTPHUIATEIIBHOCTh, XUMHUYECKass CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTass U
COKpaméHHasl), MOJb, MOJISIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIH  CKEleT,
GyHKIMOHATBHAS TPYINa, PaJuKan, W30MEpHUsi, U30MEpbl, TOMOJOTUYECKUM Psi, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOJA U a30TCOAEPKAIIME COCIUHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIE COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUSI CTPOSHUST OPTaHUYECKHUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUU; MHPOBO33PEHUECKHUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMaHUSA
MPUYUHHOCTU ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUU, (PAKTOIOTHYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYYCHHH 1 0€301MaCHOM HCITOJIb30BAaHUH BAXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU IESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISITH XapaKTEPHbIE TPU3HAKH TOHITHH, YCTAaHABIIUBATH
MX B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUSA P ONKMCAHUU COCTABA, CTPOCHUS U
MPEBPAILICHUI OPTaHUYECKUX COETUHEHUI;

c(hOpPMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYI0 CHMBOJIMKY JJISI COCTABICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaEHHON) POPMYIT OpraHUYECKHX BEIIECTB
Y YPAaBHEHUN XMMHUUYECKUX PEaKLUW, U3rOTABIMBATh MOJEIM MOJEKYJ OPraHUYECKUX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTH YMEHHI YCTaHAaBIIMBATh MIPUHAJIE)KHOCTD W3yYECHHBIX
OpTraHWYECKUX BEMIECTB IO WX COCTABY W CTPOCHUIO K OMNPEACIEHHOMY KIacCy/Tpyrie
COE€IUHEHMI (YriieBo10posl, KHUCIIOPOJ u a30TcoJepxKaIIne COE€IUHECHMUS,
BBICOKOMOJICKYJISIPHBIE COSAMHEHUS ), TaBaTh UM HA3BaHUS 10 CUCTEMATHYECKONH HOMEHKJIAType
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(IUPAC), a Taxxe NPUBOIAUTH TPUBUAIBHBIC HA3BaHUS OTICIHHBIX OPraHMYECKUX BEIIECTB
(oTUJeH, TPONMWIIEH, AaleTUJIeH, JSTUJICHIJINKONb, ThulepuH, ¢enon, dopmanbaerus,
aleTalbJIeTU]l, MypaBbUHAas KHCIIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAs KUCJIOTa, CTEapUHOBAs
KHCIIOTa, TII0K03a, (PpyKTO3a, Kpaxmal, HeJT0I03a, TIIUIHIH);

c(OPMUPOBAHHOCTh YMEHHS ONpPENEISTh BHUJBI XMMHUYECKOH CBSI3U B OPraHMYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHSI MPUMEHSATH MOJIOKEHUS TEOPUU CTPOCHHSI OPTaHMUYECKUX
BemecTB A. M. byriepoBa ansi oObsICHEHHSI 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEpPHU30BaTh COCTaB, CTPOCHHUE, (UBUYECKHE H
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHUX BEIIECTB
(MeraH, 3TaH, STWICH, NPONWICH, alneTwieH, OyraaueH-1,3, mermnOyraguen-1,3, OeHsod,
METaHOJ, 3TAHOJ, YTHJICHTJIUKOIb, TIUIEPUH, (EHOJ, aleTalbJerul, MypaBbUHAs U YKCYCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMHUYECKUX pPEaKLUUl ¢
UCTIOJIB30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTEepPHU30BaThb HCTOYHUKU YIIEBOJOPOJHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPepabOTKH M MPAKTUYECKOEe IPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OPMUPOBAHHOCTh yYMEHUU IPOBOJIUTH BBIUMCICHHUS TI0 XUMUYCCKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJNIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN);

cOpPMUPOBAHHOCTh YMEHHMM BIAJETh CHUCTEMOM 3HAHUNH 00 OCHOBHBIX METOAAX
HAy4HOT'O MMO3HAHMS, UCTIOIb3yEMbIX B XUMHH MPU W3YYECHUU BEUIECTB U XUMUYECKUX SIBIICHUN
(HaOnrofieHne, UW3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS JUTsl PUHSITHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUAX, CBA3aHHBIX
C BEIIECTBAMU U MX MPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIO/IATh TIpaBUjIa MOJb30BAHMS XUMUUYECKON TTOCYJION U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpalleHus ¢ BeIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHUHN IUTAHUPOBATh M BBIMOIHATH XMUMHUYECKUNH HKCIEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIECTB MPU HAarpeBaHUU, MOJYyYEHUE HTHIIEHA U HU3YYEHHUE €ro
CBOMCTB, KaueCTBEHHBbIC pEAKIIMH OpPraHMYECKUX BEIIECTB, JeHaTyparus OelIKoB Mpu
HarpeBaHuM, I[BETHbIE PEAKI[MU OEJIKOB) B COOTBETCTBUU C MPaBUJIAMU TEXHMKHU O€30M1aCHOCTU
npu OOpallleHUuu C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3YyIbTaThI
XUMHUYECKOI0 S3KCIepuMeHTa B (opMe 3aluCu YpaBHEHUH COOTBETCTBYIOLIUX pEAKIUN U
(dbopMynTHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3UPOBATh XMMUUYECKYIO WH(OpMaIuio,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U APYTrHux);

c(OpPMUPOBAHHOCTh YMEHHM COOMI0aTh MpaBWiIa 3KOJOTUYECKH 11€JecO00pa3HOro
MOBEJICHUS B OBITY W TPYAOBOW [EATEIHHOCTH B IENIIX COXPAHEHHs] CBOErO 3/I0POBbI U
OKpY’Karolled MPUPOIHOIN cpenbl, 0OCO3HaBaTh OMACHOCTh BO3ACMCTBHS Ha >KUBBIE OPTaHU3MBbI
ONpe/IeEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMas cMbica mokaszarens [IJIK, moscHsTh Ha
npuMepax crocoObl YMEHBUICHUS] M MPEJOTBPAIICHUs UX BPEIHOIO BO3JCHCTBHUS HAa OpraHU3M
YeJI0BEKa;

JUIs 00YYaroIMXCsl C OTPAaHMYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBBS: YMEHHUE NMPHUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMHUYECKHX SBJICHHIA,

JUISL  CIIETIBIX M CTA0OBHASIINX OOYYAIOIIMXCS: YMEHHE WCIOIb30BaTh penbedHO-
TOUCYHYIO cucTeMy 00o3HaueHuit JI. bpaiins ans 3anucu XuMudeckux Gpopmyt.
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11 KJIACC

[IpenmerHbie pe3yabTaTbl OCBOGHHs Kypca «OOImas M HEOpraHW4ecKas XUMHs
OTpaXkaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUN: O XHMMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XUMHUHM B IMO3HAHUM SIBIECHUH NPHUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUs] NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON Cpeae;

BIIAJICHUE CHCTEMOM XMMHYECKMX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAOLINE
HOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOIL, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH O00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTENEHb
OKHUCIJIEHHS, XUMMUYECKas CBs3b (KOBAJIEHTHAas, HWOHHAs, MeTalIMyecKas, BOJOpPOIHAs),
KPUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHYECKHUX  PEAKLUH, PACTBOP,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOM  peakluH, XHMHUYECKOE pAaBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccouranuu, nepuoauueckuid 3akoH J[. WM. MeHnneneeBa, 3akoH
COXPaHEHMsI MAcChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPALICHUs DHEPTMU NPU XMMHYECKHX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaHMS,
JeKalue B OCHOBE IIOHMMAaHMUS NPUYMHHOCTH M CHCTEMHOCTM XHMHYECKUX SIBJICHM,
(akToJIOrMYECKUE CBEJCHUS O CBOWCTBAX, COCTaBe, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BO)XHEHIINX HEOPIraHUYECKUX BELECTB B OBITY M MPAKTHUECKON JAEATEIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTH YMEHUH BBISBIATH XapaKTepHbIC PU3HAKU TIOHATHH, YyCTAaHABINBAThH
UX B3aHMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOILME IOHATHS IIPU ONHUCAHUM HEOPraHMYECKHUX
BEILECTB U UX IIPEBPALLECHHUI;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JJISi COCTABICHMS
(GopMysl BEIIECTB W YypPaBHEHUN XHUMUYECKUX PEAKIHUI, CHUCTEMAaTHUYECKyl0 HOMEHKIATYpY
(IUPAC) u TpuBHanbHBIC Ha3BaHMs OT/AEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCHIbIA Ta3, aMMHUakK, TaméHas M3BECTh, HEralmi€Has H3BEeCTb, NUThEBAas COJa, MUPUT U
Apyrue);

cOPMUPOBAHHOCTh YMEHUN ONPENENATh BaJE€HTHOCTh U CTENEHb OKHCIIECHUS
XUMHYECKHX DJIEMEHTOB B COEAMHEHMSX PpA3JIMYHOIO COCTaBa, BHJ XMMHUYECKOH CBS3U
(koBaJIeHTHasi, MIOHHAs, METAJUIMYECKasi, BOJAOPOIHAs) B COCAUHEHMSX, THUI KPUCTAJUIMYECKOM
PElETKN KOHKPETHOI O BelllecTBa (aTOMHas, MOJIEKYJIsIpHas, HOHHAsI, METAJIJIMUECKas), XapakTep
Cpelibl B BOAHBIX PACTBOPAaX HEOPraHUYECKUX COEIMHEHUM;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIEKHOCTh HEOPIaHUYECKHUX BEILIECTB
10 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIIe coeIuHEeHUN (IpOoCThle BEIECTBA — METAJUIbI U
HEMETaJlJIbl, OKCU/Ibl, OCHOBAHUS, KUCIOTHI, aM(OTepHbIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM pPAaCKpbIBaTh CMBICI Mepuoandeckoro 3akoHa JI. .
MenpgeneeBa U JIEMOHCTPUPOBAaTh €0  CUCTEMATU3UPYIOILYIO, OOBACHUTEIbHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu3OoBaTh JIEKTPOHHOE CTPOECHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 nepunoaos Ileprnoanyeckoi cucteMbl XUMHYECKUX 371eMeHToB /1. U.
MeHeneeBa, HCHONB3YS TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTANN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHMUYECKHUX JJIEMEHTOB M MX
COoeMHEHUH o nepuoaaM u rpynnam Ileproauueckoii cucreMbl XMMHUECKUX 31eMeHToB /I, .
Menneneena;

c(OPMHPOBAHHOCT YMEHHMH XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHUE
CBOICTBa HEOPTaHWYECKMX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPKIATh CYyIIECTBOBAaHUE
TEHETUUYECKON CBA3M MEXJIYy HEOPraHMYECKHMH BEIECTBAMHU C IIOMOLIbIO YpaBHEHUMU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIHil;
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c(OPMUPOBAHHOCTh YMEHUS KIACCU(PHUIMPOBATH XUMUYECKUE PEAKLIUU MO Pa3TUUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyromux BeIIEeCTB, TEIUIOBOMY 3G (eKTy peakiuH,
M3MEHEHUIO CTENICHEeH OKUCIICHUSI 3JIEMEHTOB, O0PaTUMOCTH PeaKliy, YIaCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTH YMEHHUH COCTABIIATh YPABHEHUS PEAKLUI pPa3IMYHBIX THUIIOB, TIOJTHbIC
U COKpalEHHBbIE YpaBHEHUS pEaklUi MOHHOIO OOMEHa, YUUTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuy UAyT 10 KOHLA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE KAuyeCTBECHHBIN
COCTaB pa3IMYHbIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTb OINBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHI PACKPBIBATH CYLTHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTH YMEHHH OOBSACHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aelcTBus (npunuun Jle [lartense);

cOPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI, JieXkallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOTHI, aMMHaKa, a TakkKe cPOpMHUPOBAHHOCTh
Ipe/CTaBlIeHUd 00 OOIMX HAy4YHBIX MPUHLHUIAX M SKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUN TPOBOJUTH BBIUUCICHHUS C HCIOIb30BAHUEM TOHATHUS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOMICHWH Ta30B NPU XUMHUYECKHX
peaKIusax, Macchl BEIIECTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEHIECTB, TEIUIOBOTO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOPMHUPOBAHHOCTh YMEHHUI COOJIOIATh MMPaBUIIa MOJ30BAHUS XUMHUYECKOW MTOCYA0N U
71ab0paToOpHBIM 000pYIOBaHUEM, a TAKXKE MpaBUiIa OOpallleHus C BEIIECTBAaMH B COOTBETCTBUU C
WHCTPYKIHUSMU TI0 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUTAHUPOBATH U BBIMNOIHATH XUMHUYECKUN DKCHEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHbIX (AKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peakldd HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynbhar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, PEIIEHUE YKCIEPUMEHTAIBHBIX
3amay no temaM «Mertamiel» U «Hemeramisl») B COOTBETCTBUM C IpaBWJIAMU TEXHUKU
0€30I1acCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYJOBAHUEM, NTPE/ICTABIISATH
pe3ynbTaThl XMMHMUYECKOTO SKCIIEpPUMEHTa B (OopMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakiuit 1 GopMyITHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3Yy/IbTATOB;

c(OPMUPOBAHHOCTh YMEHMM KPUTHUECKHU aHAIM3MPOBATh XMMHUYECKYI0 HH(POpPMAIUIO,
MOJy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKAIuu, WHTepHET u
JIPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOMIOAATh MpaBHJa HSKOJOTHYECKH I1EJIecO00pa3HOro
MOBE/IEHNA B OBITY M TPYNOBOM JEATENBHOCTH B LENSIX COXPAHEHHS CBOETrO 3/0POBbS U
OKpYXKarolled NPUPOJHOM Cpenbl, 0OCO3HABaTh ONACHOCTh BO3ACHCTBMS HA >KUBBIE OPTaHU3MBbI
onpeaenéHHBIX BEUIECTB, MOHMMAas cMblch nokasarens [1JIK, moscHATs Ha mpumepax crocoObl
YMEHBILIEHUS U MPEAOTBPALIEHUS UX BPEIHOTO BO3/ICMCTBUS Ha OPTraHM3M YEJIOBEKA;

JUIs 00YYaroIMXCsl C OTPAaHMYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBBS: YMEHHUE NMPHUMEHSThH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMHUYECKHX SBIICHHUIA,

JUISL CIIETIBIX W CITA0OBHASIINX OOYYAIOIIMXCS: YMEHHME WCIOIb30BaTh penbedHO-
TOYEUHYIO cucTeMy oO0o3HadueHuit JI. bpaitns i 3anucu XuMu4eckux popmyil.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM K n JaekTpoHHbIe (HU(pPOBbHIE)
n/n NMPOrpaMmblI Bcero OHTPOTLHLIC pakTirdeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pasnen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOil XHUMHUM
[Ipeamer oprann4ecKoil XUMHH. TGOPHH Bubnmorexa [JOK
11 CTPOCHHUS OPTAaHMYECKHX CoeaMHEHUN A. M. 3 ,
https://myschool.edu.ru/
byrneposa
Wroro mo pazneny 3
Pa3nes 2. YrieBogopoasbl
2.1 [IpenenbHbIE YTIEBOJOPOIBI — ATKAHBI 2 bubumorexa LIOK
' https://myschool.edu.ru/
HenpenenbHble yrieBoaoOpoOIbl: aKEHBI, bubnmnorexka HOK
2.2 6 1 _
aJIKaIMeHBI, aJKUHBI https://myschool.edu.ru/
bubmuorexa [JOK
2.3 ApoMaTudeckue yrieBoa0poIbl 2 https://myschool.edu.ru/
[IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX bubmuoreka [JOK
24 3 1 _
nepepaboTka https://myschool.edu.ru/
Hroro no pasneny 13
Pasnea 3. Kuciopoacoaep:xaniue oprannyecKue coeAnHeHUs
bubnuoreka [IOK
3.1 Crpret. Denon 3 https://myschool.edu.ru/
39 Ansaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 bubnuoreka [IOK
' Cnoxxabie Y(UPHI https://myschool.edu.ru/
but6mmoreka [IOK
3.3 Y TICBOTbI 3 1 https://myschool.edu.ru/
Hroro no pasneny 13



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Pa3znen 4. A3oTcoaepskaniue opranHnyeckue coeTuHeHus

4.1 AMUHBI. AMUHOKUCIOTHI. benku 3 E;I[i?ﬁr?wf/iléﬁo]gl.oe Id<u.ru /
Utoro mo pazneny 3
Paspen S. BeIicOKOMOJIEKY IS PHbIE COCUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 2 Egg?;&fgléﬁoljg Igu.ru /
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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https://myschool.edu.ru/
https://myschool.edu.ru/

11 KUIACC

KoanuecTBo 4yacoB

Ne HanmeHoBaHMe pa3/1ejioB H TeM NMPOrpaMMBbl K I JUEKTPOHHEIC (HPPOBLIC)
n/n P porp Bcero OHTPOJBHBIC PaKTHiecKue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBbI XUMHH
1 1(_3[TpoeHHe atomoB. [lepuoanueckuii 3aK0H 1 Bubmorexa LIOK
. epUOINYECKasi CHCTEMa XMMHUYECKUX 3 https://myschool.edu.ru/
anemeHToB J[. . MenpeneeBa ' T
1.2 Crtpoenue BemecTBa. MHOrooOpasue BEIECTB 4 ﬁg&?ﬁ%ﬁlgﬁoﬁg Igu u/
bu6nuorexa [IOK
1.3 e 6 1 1 https://mvschol(_)ll.edu.ru/
bubmuorexa [JOK
Hroro o pasneny 13 https://myschool.edu.ru/
Paznen 2. Heoprannueckasi xumusi
bubmnoreka IIOK
2.1 Meranbi 6 1 https://myschool.edu.ru/
bu6nuorexa [IOK
2.2 Hemeraner 9 1 1 https://myschool.edu.ru/
23 CBs13b HEOPraHMYECKUX U OPTaHUUECKUX 2 bubnuotexa [JOK
' BEIIECTB https://myschool.edu.ru/
bu6anoreka LIOK
Hroro no pasnemy 17 https://myschool.edu.ru/
Pa3gen 3. XuMus u :XKu3Hb
bu6nuorexa [IOK
3.1 KHMHA W KH3HE 4 https://myschool.edu.ru/
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3
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