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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1O XUMHM Ha YypOBHE CpeAHEro oomero obpa3oBaHusi paszpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obOpazoBanuu B Poccuiickoi
Deneparumny, TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS (eliepanbHOil 00pa30BaTeIbHON MPOrPaMMBbI
cpennero  obmero obpaszoBanus (DPOII  COO), mnpencraBieHHbix B DenepaibHOM
rocymapcTBeHHOM obOpaszoBareinbHoM crangapre COO, ¢ yuérom KoHmenuuu mpemnoaBaHus
yuebHoro mpeamera «Xumus» B 00pazoBaTelbHBIX opranusanusx Poccuiickoit @enepanui,
pean3yIoUIMX OCHOBHBIE 00pa30BaTENbHbBIE IPOrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTerun
pasBuTusi Bocniutanus B Poccuiickoit ®@enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButenbcTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXO/0B K pa3padOTKe MPOrpaMMBbI [10 XUMUH, K OTPEIeNIEHUI0 O0IIeH CTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M PA3BUTUS O0YUAIOMIUXCS CPEICTBAMH YYeOHOTO Mpeamera «XuMHUsD)
st 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KOoHIENTyalbHbIe nonoxkenus I'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH II€JIeH, COZepKaHus, Pe3yJIbTaTOB 00y4YeHuUsl U TPeOOBAHUHN K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe oOpa3oBaHHME, TIOJY4aeMO€ BBITYCKHHKaMU  00mIe00pa3oBaTenbHOIM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBEpINAIONIMM JTAallOM pPEANTM3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOYEBBIX
[EHHOCTEH, MPUCYIIHX LIEJIOCTHON CUCTEME XUMUYECKOT0 00pa30oBaHusl. ITU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (POPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YeJOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 370POBBIO U MPUPOIHOU Cpeje.
Peammsyercs xumudeckoe oOpa3oBaHuWe OOydYalOUIMXCS Ha YpOBHE CpeaHero oOmIero
o0pa3oBaHus cpeCTBAMU y4eOHOro mpeamera «XUMHs», COAepKaHUe U MOCTPOSHUE KOTOPOTO
OINpeziesieHbl B MPOrpaMMe MO XUMHUHM C y4€TOM creuu(UKU HAayKd XUMHH, €€ 3HaueHus B
MO3HAHUM TPUPOJIBI U B MATEPUAILHOMN KU3HU OOIIECTBA, a TAaKXKe ¢ YUETOM OOIIMX Ienel u
NPUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpEeIHEro o0Imero
obpazoBanus B Poccuiickoii @eneparuu.

XUMHS KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAeT 0COOYIO pOJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOHM 0asbl MaTepHalbHON KylnbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3aHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpY’KaIoIleM MUPE KaK O €JMHCTBE MPUPOJIbI U YeJIOBEKA, KOTOpoe (POPMUPYETCS B XUMUHU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAlOIIEr0o MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHO B3aMMOAEHUCTBYS C IPYTMMU €CTECTBEHHBIMU HayKaMHU, XUMHUS CTaJla HEOThEMIIEMOMN
YacThl0 MHUPOBOU KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEHIHOTO TPYyJa U >KU3HU KaKIAOTro
wieHa oOuiectBa. CoBpeMeHHass XMMHs KaKk Hayka co3uJaTelibHas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aJbHBIX MNpoOJeM yCTOMUMBOIO pPa3BUTUA
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, TTUIIEBOH, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI
3/10pOBBA.

B coorBercTBUM ¢ 00mMMM LENIMM M HPUHLIMIIAMU CpEAHEro oOuiero ooOpazoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY OOy4arolIuxcs, HEOOXOJUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOIO BKJIIOUEHHUS B KHM3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocCTaBISIOIIMMHU PEAMETa « XUMUS» SIBISIIOTCS 0a30BbIe KypChl — «OpraHudeckast XHMHE
u «OO011as ¥ HeoOpraHUYecKast XUMHUsI», OCHOBHBIM KOMITOHEHTOM COJIEpKaHHS KOTOPBIX SBJISIOTCS
OCHOBBI 0a30BOI HAyKH: CUCTEMA 3HAHUI MO0 HEOPTaHUUECKOW XMMHUH (C BKIIOUEHUEM 3HAHUHN U3
o011eil XuMHUM) 1 opraHnyeckoi xumuu. @opMupoBaHue TaHHOM CUCTEMbI 3HAHUH MTPU N3YYEHUU
npeamera 00ecreynBaeT BO3MOKHOCTb PAaCCMOTPEHHsI BCETO MHOT000pa3us BELIECTB HA OCHOBE
OOLINX MOHITH, 3aKOHOB ¥ TEOPUN XUMHH.



Crtpykrypa comepkanust KypcoB — «Opranndeckas xumus» u «O0mmas 1 HeopraHu4eckast
XUMUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJIX0J/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHWKA Ha
onpeAeiEHHbIX TEOPETUUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHHS OPraHMYECKHUX COCIMHEHHH, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKHUX M DJICKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHudecKo XHMHH IOJTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBSI3H, KIIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Toq HOBBIM YIJIOM 3pEHHS B TIpeaMeTe «XUMHUs» 0a30BOTO YpOBHS paccMaTPUBACTCS
U3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHS TEOPETHUECKUN MaTepuan u
(haKTOJIOTUUECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HEOpPraHWYECKask XUMHUsS» OOYJAIOIIUMCS TTPEIOCTABIISIETCS BO3MOKHOCTh OCO3HATH
3HAYCHHE TICPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJIOJOTHYCCKUX TO3UIINH,
riy0Xe TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaroumei 1o
OOBSACHSIONIEH U MPOTHO3UPYIOICH.

Enunas cucrema 3HaHMN O BaXKHEWIIHMX BELIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nornonHsercss B kKypcax 10 wum 11 KkiaccoB naieMEHTaMU  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT MOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PAaCKpbIBAIOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOIeMax, CBA3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOJTHCHUS 3HAHUHN, PEIIeHUS
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B memom coxepxkanue
yaeOHOoro mpeamMera « XUMUs JTaHHOTO YPOBHS M3YyUCHUs OPUCHTHPOBAHO HA ()OPMUPOBAHUE Y
00y4aroIIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS (PUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTraHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, TO3HABAEMOCTb MPUPOJIHBIX SIBJICHUHN MYTEM SKCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHN MEXIy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XUMHUHU B PEIICHHH IKOJOTUYECKUX MPOOIieM, a Takke MpodieM cOepexeHHs
YHEPTreTUUYECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEpHUAJIOB.

B nutane perienus 3a1a4 BOCIUTaHUS, PA3BUTHUS M COIIMATTU3AIIMN 00yYarOIINXCs IPUHATHIE
MporpaMMoil 0 XMMHH TOAXOJbl K OINPEIEICHUIO COIEPKaHUs M TIOCTPOCHUS MpeaMeTa
npelycMaTpuBaloT (OPMHUPOBAHUE YHUBEPCAIbHBIX Y4YEOHBIX IEHCTBUM, MMeEIoNMX 0a30Boe
3HAQUYEHHWE IS Pa3JIMYHBIX BUJIOB JICSITEIIBHOCTH: pEIICHUs] MpoOiieM, IMOWCKa, aHaiu3a |
o0paboTku wuHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCIIEA0BATEILCKOM JEITCILHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B ITO3HAHUU XUMUU.

B nmpakTuke npenojaBaHus XMMUU Kak HAa YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMsl, TaK U
Ha YPOBHE CPEJIHET0 00111eT0 00pa30oBaHus, IPU ONPEICTICHNUN COIePKATEIIbHOM XapaKTEPUCTHKU
nejaeil M3ydeHWs NpeiMeTa HamnpaBlIEHHEM MEePBOCTENCHHOW 3HAYMMOCTU TPAAUIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHYECKOW HAyKM KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKA U KaK OJIHOI0 U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKHU 3PEHUS TAaKOW MOAXOJ K ONPENEIICHHIO Ielel H3y4eHUs
MIpeIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CormacHo JaHHOW TOYKE 3PEHHUs TJIABHBIMH IEJSIMH HM3yYeHHUS TpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBISIOTCS:
dbopMUpOBaHHE CUCTEMBl XMMHUECKUX 3HAHUH KaK Ba)KHEHIIECW COCTaBISIONIECH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUPA, B OCHOBE KOTOPOM JekaT KIFOYEBBIC MOHATHA, (yHIaMEHTAIbHBIC



3aKOHBI U TEOPUU XUMHUH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE U TIOHUMAHUE CYIITHOCTU JOCTYITHBIX
000011eHNIT MHPOBO33PEHYECKOT0 XapakTepa, O3HAKOMIIEHHE C HCTOpPUEH X pa3BUTHUS U
CTAHOBJICHUS;

dbopMupoBaHHEe W pa3BUTUE MPEJCTABICHUNA O HAYYHBIX METOJaX I[IO3HAHUS BEIIECTB H
XUMHUYECKHX PEaKIUid, HEOOXOAUMBIX IJisi MPUOOPETCHHUS YMEHUW OPHUCHTHPOBATHCS B MHPE
BEIIECTB U XUMUYECKUX SIBJICHHUH, UMEIOIINX MECTO B IPUPOJIE, B TPAKTUUECKON 1 MOBCEIHEBHOM
KU3HU;

pa3BUTHE YMEHUU U CIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OObSICHEHUEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOTIOICHUEM TIPABHIT OE30MMaCHOTO OOPAIIEHUS C BEIIECTBAMH.

Hapsiny ¢ atum, copepkarenbHasi XapakTepUCTHKA IeJIel U 3a/1a4 U3YYeHUs NpeaMeTa B
porpaMMe 1Mo XUMHUW YTOUYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMU B
cucteme cpeaHero oduiero ooOpazoBanusi. CeroHs B MpenoiaBaHuy XMMHUH B OOJIbIIEH CTEeTeHU
OTJAETCS NPEIIOUYTEHUE IPAKTUUECKON KOMIIOHEHTE COJIEpKaHusl 00YUEeHMsI, OPUEHTHPOBAHHOMN
Ha MOJTOTOBKY BBITYCKHHKa 0OIIe00pa3oBaTeIbHON OpraHHU3alliM, BIAJCIONIEr0 He HaOOpOM
3HaHWH, a (PYHKIIMOHAIBHON TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU W YMEHHUSMH AKTHUBHOTO
MOJIyYEHUs 3HAaHUN U IPUMEHEHHS X B PEaIbHOU KU3HU JJISl PELICHUS MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TUM TpuW U3yYeHHH TMpeaMera «XHMH» JOMHHUPYIOIIEE 3HAYCHHE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

azanTaius o0yJarImmuxcs K yCJIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA, POPMHUPOBAHUE
MHTEJJICKTYaTbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K CamM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITCIILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX XU3HEHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHEe Yy OOYYAIOIIMXCS KIFOUYEBBIX HABBIKOB (KIFOUEBBIX KOMIICTCHIINN),
MMEIOLINX YHUBEPCAIbHOE 3HAUEHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS IPOOIeM,
MOWCKa, aHamM3a W 00paboTku WHQPOPMAIUH, HEOOXOAUMBIX JUISI TPUOOPETEHHS OIBITa
JESTEIIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUH, a TaKXKe I OLIEHKH C
MO3UIUI IKOJIOTUICCKOM 0€30MaCHOCTH XapaKTepa BIHMSHHESI BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIIEKTYATbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
0o0yJaromuxcsi: CImocOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUA 10 XUMHHU B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOJIB30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHOU WH(DOpPMALIUKA XUMHUYECKOTO
COJIEpKAHUS;

dbopMupOBaHUE U Pa3BUTHE y O0YUYAIONINXCS aCCOIMATUBHOTO M JIOTHUECKOTO MBIIILICHUS,
HaOJIIOATEIBHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH MJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCITUTAHUE y O0YJAIOIIUXCS YOSKIEHHOCTH B TYMAaHUCTHYECKON HAMPABICHHOCTH XUMUH,
e€ BaXHOW pONM B PEUICHHH TJIO00ANbHBIX MPOOJEM pPAMOHAIBHOTO MPHUPOIONOIL30BaAHUS,
MOTIOJIHEHUSI YHEPIeTHUYECKUX PECypCOB M COXPAHEHHUS IMPUPOJHOTO PABHOBECHS, OCO3HAHUS
HEO00XOIUMOCTH OEPEKHOTO OTHOIIIEHHUS K IPUPOJIE U CBOEMY 3/IOPOBBIO, a TAK)KE MPHUOOPETEHNUS
OTIBITA WCITOJIG30BAHUS TIOJYUECHHBIX 3HAHUU YISl IPUHSITHS TPAMOTHBIX PEIICHUH B CUTYaIIUsX,
CBSI3aHHBIX C XUMHUECKUMU SIBICHUSMHU.

B yueOHOM 1utane cpemHero o0Imiero oopa3oBaHUs MpeaMeT «XHUMUsS» 0a30BOro0 ypOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO0miee yuciIo 4acoB, OTBEAEHHBIX I M3YYEHUS XMMHH, Ha 0a30BOM YPOBHE CPEIHETO
o0mrero oobpazoBanus, coctaBiser 68 yaco: B 10 kmacce — 34 yaca (1 yac B Hezeno), B 11 kimacce
— 34 gaca (1 gac B Hezemto).

COAEPXAHUE
10 KUIIACC
OPITAHUYECKAS XUMMUSA
TeopeTnueckne 0CHOBBI OPraHUYeCKO XUMHH



[Ipenmer opraHMyeckol XWMUH: €€ BO3HMKHOBEHME, pA3BUTHE U  3HAUYCHUE
B ITOJIy4YEHUHU HOBBIX BELIECTB U MaTepHasIoB. Teopus CTPOCHHUS OPraHUYECKUX COCIUHEHUN A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPYKTypHBbIE (OPMYIbI OPTAaHUYECKUX BEIICCTB.
I'omonorus, nzomepus. XuMUYECKas CBsI3b B OPraHUYECKUX COCAMHEHHMSX — OJMHAPHBIE U
KpaTHBIE CBS3HU.

[IpencraBienue o ki1accuPpUKAIUN OPraHUYecKuX BelecTB. HoMeHkaTypa opranndeckux
coelMHEeHU! (cucTeMaTu4eckas) U TPUBHAJIbHBIE HA3BAHUS BAKHEHIIMX [IPEJICTaBUTENIEH KIacCOB
OpPraHUYECKHUX BEIECTB.

OKCIEpUMEHTAJILHBIE METOJIbl M3YUYEHUS BEIIECTB U MX NPEBPAIECHUN: 03HAKOMIIEHHE C
oOpa3laMu OpraHUYecKUX BEILIECTB U MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAOIIOJEHHE M OMNMCAHME JEMOHCTPALlMOHHBIX OIBITOB IO
MIPEBPAICHUIO OPTaHUYECKUX BEILIECTB MPU HArpeBaHUU (IJIaBjIeHUE, OOYTIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB U CTPOEHUE, T'OMOJIOTMYECKMH psaA. MeraH W 3TaH — mpocTernime
NPEJCTaBUTEIN ATKAHOB: (PU3UYECKHE U XUMHUECKUE CBOUCTBA (PEaKIMK 3aMELICHHUS U TOPEHUS),
HAaxO0’KJICHUE B NIPUPO/JIE, IIOJYyYEHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psiA. DTUIIEH U IPONWIEH — IpocTeiine
MPEJICTABUTENIN AJIKEHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHMUSL, THIpATalluU, OKUCIICHUS U TIOJMMEPU3allMN), TOJIYyYEHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIlINe XMMHYECKUE
cBoiicTBa (peakuus noaumepusanun). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJOTHYECKHH psia. AIeTHiIeH —
NPOCTEHIINIA TPEICTABUTEIb AIKMHOB: COCTaB, CTPOCHUE, (PU3NIECKHE U XUMHUYECKUE CBOMCTBA
(peakuuu THIAPUPOBAHUS, TATIOT€HUPOBAHMUS, THAPATAIIMH, TOPEHHSI ), TOy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, crpoeHue, (U3MYECKHE W XHUMUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHHS), TOJNyYeHUE WM MpUMEHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMPOBAHUs), NOJYUEHUE U
npumenenue. TOKCHYHOCTb ~ apeHOB.  ['eHeTHueckass  CBSI3b  MEXIY  YIVIEBOJOPOJAMHU,
IIPUHAUICKALMMU K pa3JIMYHbIM KJaccaMm.

[TpupoaHble UCTOYHUKU YIIIeBOJI0poJ0oB. IIpupoanslil ra3 u nonyTHble He(TSHBIE Ta3bl.
Hedtb u e€ npoucxoxaenre. CrnocoObl nepepadboTKy HEPTH: IEPETOHKA, KPEKUHT (TEPMHUUECKUH,
KaTaluTuueckuil), mmponu3. IIpogykTel mepepaboTku HedTH, UX NpPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOIyKThI €ro nepepadboTKu.

OKCIEpUMEHTAJILHBIE METO/IbI M3YYEHHS BEIIECTB U WX NPEBPAILECHUN: 03HAKOMIJICHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Koyuiekun «HedTe» n «Yroabpy», MonearpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJlOT€HONPOU3BOIHBIX, IMPOBEICHHE IPAKTUYECKON pPabOThI:
IIOJIy4eHHUE 3TUJICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3a1a4u.

Bolunicnenuss mo ypaBHEHMIO XHMHMUYECKOM peaknuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKILIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WJIN MIPOJYKTOB PEAKIUN).

Kucaopoaconep:xamme opranndeckue coeMHEHUS

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHON: CTpPOEHHue, (U3HUECKUe MU
XUMHUYECKHE CBOWCTBA (PEAKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
IpuMeHeHne. BoiopoiHbIe CBA3M MEXKy MOJIEKYJIaMH CIUPTOB. J[eficTBHME METaHOJIA U ITAHOJIA
Ha OpPraHu3M YEJIOBEKA.

MHoroaromMHsle CHUPTHL. DTUIEHTIUKONb M TIULEPUH: CTPOEHHE, (U3NUecKue Hu
XUMHYECKHE CBOMCTBA (B3aMMOIEHCTBHE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOTOaTOMHBIE CHUPTHI). JlelicTBue Ha opraHu3Mm uesnoBeka. lIpuMeHeHue ThulIEpUHA U
STUJICHTJIUKOJISL.

@DeHoJI: CTPOSHHE MOJIEKYJIIbI, (PU3NUEecKHe U XUMUYecKue cBoHCTBA. TOKCHYHOCTD (heHoa.
[Tpumenenue penomna.




Anprerunsl U kemoHnvl. DopMaNbIETHA, aUETATIBACTHI: CTPOCHUE, (QHU3UYECKUE WU
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIIEHUS W BOCCTAHOBJICHHS, KAaUECTBEHHBIE DEAKIIHH),
[I0JIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/iebHbIe KapOOHOBBIE KUCIOTHl. MypaBbHHAasl U YKCYCHAsl KUCIIOTBI:
CTpoeHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME ISl KJIacca KUCIOT, PEaAKIIHs
stepudukanmuu), mnoiyueHue u mnpuMmeHenue. CTeaprHOBas M OJEMHOBas KHUCIOTHl Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJTM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE ICHCTBUE.

Crnoxnble 3Upbl KaK TPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PHUPOB.
Kupsl. ['maponus sxupos. [Ipumenenue xupoB. buosorndeckas pojb KUPOB.

VYrneBoasl: cocTaB, KiaccupUKaIys yriaieBoJoB (MOHO-, TU- U moymcaxapusl). [oko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HMUECKHEe U XHUMUYECKUE
cBolcTBa (B3aumoeiicTBue ¢ ruapokcuiom menu(ll), okucienrne aMMuadyHbIM paCTBOPOM OKCH/JIA
cepebpa(l), BoccraHOBIEHHE, OpOKEHHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, NMPUMEHEHHUE,
Oounonoruueckas posib. @otocunre3. PpyKTO3a KAaK H30MEp IIIFOKO3BI.

Kpaxman n nemnoo3a Kak npupojHbie noiuMmepbl. CTpoeHue Kpaxmajia U LEJII0I03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpoju3, KaUeCTBEHHAs Peakus C HOJ0M).

OKCIIEPUMEHTAIbHBIE METOJ/Ibl M3YYEHHsI BELIECTB W HX MPEBpPALICHUN: IPOBEACHHUE,
HaAOJII0JICHUE U OIMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
pEeaKuu OJHOATOMHBIX CHHUPTOB (OKUcIeHHe 3TaHoia okcuaoMm wmenu(Il)), MHOroaToMHBIX
cnupToB (B3aumopelctBue rmuepuHa ¢ ruapokcugoMm menu(ll)), anbaerunnoB (okucieHue
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom menu(1l), B3aumoeiicteue kpaxmana
C MO/IOM), TIPOBEJICHHIE MTPAKTUYECKON pabOTHI: CBOWCTBA PAaCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3a1ayn.

Bblunicnenuss nmo ypaBHEHMIO XMMMUYECKOM peaknuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOAYKTA PEAKIIMH MO0 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJIHOTO
U3 UCXOJHBIX BEILECTB WIH MIPOJYKTOB PEAKIUN).

A30TcoaepKale OpraHnyecKue COeAMHEHUS.

AMUHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHnvYecKrue coeAnHeHus. PU3NUecKrue 1 XUMHYECKHE
CBOWCTBA AaMHUHOKMCIOT (Ha mpuMmepe TINUIMHA). buonmormueckoe 3HaueHHE aMHHOKHUCIOT.
ITenTuae!.

benkn kak mpuUpoOHBIE BBICOKOMOJIEKYISIDHBIE coeAuHEHHMs. [lepBuuHas, BTOpUYHAs U
TpeTU4YHasi CTpyKTypa OenkoB. XHMHUECKHE CBOWCTBAa OEIKOB: TUAPONN3, JEHATypauus,
Ka4eCTBEHHbIE pEaKIui Ha OeJIKH.

OKCIEepUMEHTAIbHBIE METOJIbl M3YYEHMsI BEUIECTB M UX MPEBPALIEHUN: HAOMIOACHHE U
ONUCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypaluus OEJIKOB IpH HarpeBaHWH, LBETHbIE
peakiuu OeNKoB.

BbicokoMo/IeKyIsIpHBIC COCAUHEHUS

OcCHOBHbBIE MOHATUS XHMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IOJIHMMEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHAS MOJIEKyJspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJMMEPU3AIIs U MOJIMKOHICHCAIINS.

OKCIEpUMEHTAJILHBIE METO/IbI M3YYEHHUS BEIIECTB M WX NPEBPAIECHUN: 03HAKOMIICHHE C
o0pa3LamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MeXnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaIMETHBIX CBsS3€d NPHU W3y4eHUH opraHudeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTHUM, SABISIOUIMNXCS CUCTEMHBIMU JJIs1 OTJIEIbHBIX NPEJAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0me ecTeCTBEHHO-HAy4YHbIE MOHATHUS: SIBJICHWE, HAYYHBIM (akT, TUMOTEe3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TMEePUOJUYHOCTh, HAOIIOJEHNE, HW3MEpEeHUe,
AKCIEPUMEHT, MOJIEITUPOBAHMUE.




dusmka: MaTepus, SHEPTHsl, Macca, aTOM, IEKTPOH, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSTHHUE BENIECTBA, (PU3MUECKNE BETUIUHBI M € TUHULBI HX
U3MEpEHusl.

buonorus: kinerka, opranusMm, Omocdepa, oOMEH BEIIECTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIrIeBOIbI, )KUPBI, (HEPMEHTHI).

['eorpadust: MUHEpAIBI, TOPHBIE TIOPO/IBI, ITOJIE3HBIE HCKOIIAeMBbIe, TOTIIIMBO, PECYPCHI.

TexHOJOTrHs: MUILEBbIe MPOIYKTHI, OCHOBBI PAI[HOHAIIEHOTO MUTAHUS, MOIOIIIUE CPECTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHUE TPEnapaThl, MaTepHaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KUIIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI XUMHHU

XUMHYECKUH 2JIeMEeHT. AToMm. Slapo aroma, H30TOINBIL. DJEKTPOHHAs 00OJOYKa.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH
pacrpeziefieHusi 3JIEKTPOHOB M0 OpOUTAISIM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLKs aTOMOB.

[lepuonnueckuii 3akoH u llepuonuueckass cucremMa XHUMHYECKUX 3ieMeHTOB /Jl.
U. MenneneeBa. CBs3b NEpUOJUYECKOr0 3akoHa U Ilepuoguueckod CHUCTEMBl XUMHYECKHX
snemeHToB [[. M. MeHneneeBa ¢ COBPEMEHHOM TEOPHEH CTPOECHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMU IIPOCTHIX U CIOXKHBIX BELIECTB
10 TPYIIaM U NepuoaaM. 3Ha4e€HUuEe NEePUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemecTBa. XHUMHUYECKash CBs3b. Buabl XuUMUYECKOW CBSI3U (KOBaJIEHTHAast
HENoJIsipHasl W TOJSpHAas, MOHHAs, MeTajnyeckas). MexaHu3mbl 00pa30BaHHs KOBaJCHTHOMN
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DIIEeKTpOOTpULIATENBbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTUOHBI U AHHOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOIO CTPOEHHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BELIECTBA. THUMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTve 0 gucnepcHeIX cucreMax. McTMHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas nost
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranndeckux coequHeHnil. HomeHknatypa HeopraHuueckux BeIeCTB.
I'eneTnyeckas CBA3b HEOPraHUYECKHUX BEIIECTB, IPUHAMICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumuueckas peakuusa. Kimaccupukanuss XUMHUECKUX peaklUUid B HEOPTaHMYECKOH u
OpraHMYECcKON XMMHUHU. 3aKOH COXPAaHEHHS] MACChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUU MPU XUMUUYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBUCMMOCTb OT Pa3IM4YHbIX (akTopoB. OOpaTHUMblE peaKIUu.
XnMmuyeckoe paBHOBecHe. DakKTOpbl, BIUSAIOIIAE HA COCTOSIHME XUMHYECKOIO PABHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTnueckas nuccorpanus. CuibHble U cradble 37eKTposauThl. Cpena BOIHBIX
pacTBOPOB BEWIECTB: KHUCIIAsl, HEUTpaIbHAas, IIEIOYHASL.

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCepUMEHTAIbHBIE METOJbl WM3YYEHHs] BEIIECTB M MX NPEBPALICHUH: JEMOHCTpalus
tabmu «[lepuoanyeckas cucrema xumuueckux snementoB JI. M. MenpeneeBa», u3yueHue
MoJiele KPUCTAJUIMUECKUX pelEToK, HaOMI0JeHHe U ONHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3joXKeHHe MEPOKCHAa BOJOpPOJAa B MPUCYTCTBUM KaTalu3aropa,
OIpENIETIEHUE CPElbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
HMOHHOTO OOMeEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BrusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTh XUMHUYECKOU PEAKIINM.

PacuérHble 3a1auu.

PacuéTpl 0 ypaBHEHHSIM XUMHUYECKHUX PEAKLINN, B TOM YUCJIE TEPMOXUMHUUYECKHE PACUETHI,
pacué€Thl ¢ UCTIOJIB30BAHUEM MOHATHUS «MACCOBAst A0Sl BEILIECTBAY.




Heoprannyeckasi Xumus

Hewmeramnsl. [Tonoxenue Hemeramios B [lepuoaudeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa U 0COOGHHOCTH CTPOCHHsI aTOMOB. (DHU3WYECKHE CBOWCTBA HEMETAILIOB.
AJoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XVWMUYECKUE CBOWCTBA BaXHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, (ocdopa,
yriaepojia U KpeMHHUS) U UX COSAUHEHUN (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOAHBIX
COCIMHEHUI).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCUHEHUM.

Meramnsl. Ilonoxenue meramioB B [lepuoaudeckoi cucteMe XMMUYECKUX 3JIEMEHTOB [l
U. MenneneeBa. OcCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. Oobuiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN DPsIIi HANpSOHKEHUH
METaJIOB.

XUMHYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpUMl, KaJlui, KaJdblUWA, MarHui,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

O61me cocoObI moTyYeHust MeTayuIoB. [IpuMenenne MeTaioB B ObITY M TEXHUKE.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHMsS] BEIIECTB W MX NPEBPAIICHUI: H3y4YECHHE
KOJUIEKIIMU «MeTalljIbl U CIIIaBbI», 00pa3I[0B HEMETAIUIOB, PEIICHUE IKCIICPUMEHTAIIbHBIX 3a/1a4,
HAOIO/ICHUE M ONHCAHUE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUAPOKCH/IA ATIOMUHUS C PACTBOPAMU KUCJIOT U LIEIOYEH, KAYEeCTBEHHBIE PEaKIIUM HA KaTHOHBI
METaJlIoB).

PacuérHble 3a/1a4uu.

Pacuétbl Macchl BelecTBa ik 00bEMa ra3oB Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacu&Thl MacChl (00bEMa, KOJTUYECTBA
BEIIIECTBA) MPOJAYKTOB PEAKIUH, €CTIH OJJHO U3 BEUIECTB UMEET IIPUMECH.

XuMHus 4 )KU3Hb

Ponb xumuu B 06ecriedeHu SKOJIOTMUECKOM, YHEPreTUUECKO 1 MUILEeBOI 6€30MacHOCTH,
pa3BuTUU MeAUIUHEL. [IoHATHE 0 HAYYHBIX METO/1aX TTO3HAHUS BEIIECTB U XMMHUYECKUX PEaKITUil.

[IpencraBienust 00 OOMIMX HAYYHBIX TPUHILIUIIAX TPOMBIIIIEHHOTO MOTYYSHHS BaXKHEHIIINX
BEIIECTB.

YenoBek B MHpE BELIECTB M MaTEPHUANIOB: BaXKHEHIME CTPOUTENIbHBIE MAaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl i SJICKTPOHUKH,
HaHOMAaTepHallbl, OpPTaHNUYECKHUE U MUHEpaTbHbIe yI0OpEHHUS.

XuMHsT ¥ 370pOBbE UEIOBEKA: IMpaBWJia HMCIOJIb30BAaHUS JICKAPCTBEHHBIX IpEnaparos,
npaBuiia 6€30MacHOT0 MCIOIb30BaHMSI MPENapaToB OBITOBOM XUMHUHU B TTOBCETHEBHOM JKU3HH.

MeXnpeAMETHBIE CBSI3H.

Peanuzarus MexXnpeIMeTHBIX CBS3€H P U3y4eHUHU 00IIel 1 HeopraHuyeckoi xumuu B 11
KJIaCCe OCYIIECTBIISIETCS Ye€pe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHH, TakK
U TIOHATHH, SBISIIOUMXCS CUCTEMHBIMU JUISl OTACNBbHBIX INPEIMETOB €CTECTBEHHO-HAYyYHOTO
IIMKJIA.

OO01re ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAyYHBIH (DaKT, TUMOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CHUHTE3, Kiaccu(UKanus, TMMePUOJUIHOCTh, HAOIIO/IEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHUE, SABJICHHE.

®dusnka: marepus, dHEPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOII,
pPaIMoOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (PU3MUCCKUE BETUIHHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTh.

buonorus: kierka, opraHusMm, 3KocucTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpaduisi: MUHEpAIbI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomoTHs: XUMHYECKasi TPOMBITIUIEHHOCTb, METaJUTYPTHsl, IIPOU3BOJICTBO CTPOUTEIHHBIX
MaTepuaoB,  CEIbCKOXO3SMCTBEHHOE  IPOU3BOJICTBO, NUIEeBas  MPOMBIIUIEHHOCTD,
dapmarieBTUUECKasi ~ MPOMBIIUICHHOCTh,  MPOU3BOACTBO  KOCMETHYECKHMX  TPEMapaTos,




IMMPOU3BOACTBO KOHCTPYKIITMOHHBIX MaTcpurajioB, OJICKTPOHHAA IMPOMBINIJICHHOCTD,
HaHOTCXHOJIOTHUH.

IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

®dI'OC COO ycranaBauBaeT TpeOOBaHMUS K pe3ysibTaTaM OCBOSHHUS OOYYaIOIIUMHUCS
IpoTrpaMM CpPEAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM it pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIEero 00pa30BaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM IOAXOJOM B CTPYKTYPE JIHUYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « X UMHs» Ha YPOBHE CPETHETO 00I1ero 00pa3oBaHusl BbIIEICHBI
CJIEIYIOIINE COCTABIISIOIINE:

OCO3HAHHME OOYYAIOIIUMHUCS POCCHMCKON TIpa)IaHCKOW HIAEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIILHOCTH U CaMOOIIPEIEICHHIO;

HaJU4he MOTUBAIIMU K 00YUECHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JHMUYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCSI B CBOEH JAEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, MPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYue IPABOCO3HAHMS HKOJIOIMUYECKON KyJIbTYphl M CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH KU3HEHHBIE TIAHBI.

JIuunocmuule pe3ynpmamupl OCBOCHHUS IpenMera «XUMHS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCHUTATENBHOM JEATEIBHOCTH B COOTBETCTBUU C T'yMaHUCTHUECKUMH,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMM U HJI€alaMH  POCCHICKOTO
rpaKAaHCKOro O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TPaBUJIAMU TOBEACHUS,
CIIOCOOCTBYIOLIIMMH IIPOLIECCaM CaMOIIO3HAHUS, CaMOPa3BUTHS M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMSI MpEeAMETa «XHUMHUS» OTPakaroT cHOPMUPOBAHHOCTh
OTIbITa TO3HABATENILHOMN U MPAKTUUECKON IEATEIBHOCTH 00YUYaIOLIUXCSI TIO pealli3aliy MPUHSATHIX
B 0OLIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpakaaHCcKOro BOCHMTAHMS:

OCO3HaHUS O0YYaAIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpPaB M 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEJCTABJIICHUS] O COLMAIBHBIX HOpPMax M TpaBWIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIbHOCTU IPU CO3/1aHUU YyUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH MMOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI IPYTUX
MIPU aHAJIKM3€ PAa3IUYHBIX BUIOB yUeOHOMN AESITETbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPHMYECKOMY M HAyYHOMY HAcCJIEIUI0 OTEUECTBEHHOU
XUMUH;

YBaOXEHHUSI K TPOIIECCY TBOpPYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh Pe3yibTaT JUIMTEIbHBIX HaOII0JCHU,
KPONOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

UHTEpeca M I[I03HAaBATEIbHBIX MOTHBOB B TMIOJIYYEHHH U TOCIEIYIOIIEM aHalln3e
UH(GOPMAIIUU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;



CIIOCOOHOCTH  OIICHMBATh CHUTYaIlUW, CBS3aHHBIE C XHUMHUYECKUMHU  SIBICHUSMH,
U NPUHUMATh OCO3HAHHBIE PEUICHHS, OPHUEHTHUPYACh HAa MOpPaJbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH;

FOTOBHOCTH OIICHMBATh CBOE MOBEJCHHWE U TIOCTYNKHM CBOMX TOBApUIICH € MO3ULUIN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECCTBUM STHUX MOCTYIIKOB;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

MOHMMAHUS IIEHHOCTEW 370pOBOr0 M 0Oe30macHoro obOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 37I0POBbIO;

coOnrofeHus MpaBui 0e30MacHOro OOpalieHHus ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOM 1€ TEIBHOCTH;

MOHWMAHUS [IEHHOCTH TMPaBWI WHIWBHIYATbHOTO M KOJUJICKTUBHOTO 0€30I1acHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIINX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCJIEICTBUNA W HENPHITHS BPEIHBIX MPUBBIUEK (YIMOTPEOJICHHS aJKOTOJIS,
HapKOTUKOB, KYpEHHUS);

5) TPy10BOT0 BOCTIMTAHMSI:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCJIEI0BATEIbCKONW JIeATEIbHOCTH,
00I111eCTBEHHO TOJIE3HOM, TBOPUECKOM U APYTUX BUAX IESITEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTUE B PEIICHUU IMPAKTUUYECKUX 3a7ad COIHAIbHOMN
HaIpaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3auyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS ITPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYY, JTIOASIM TPYyJa U pe3yibTaTaM TPYAOBO 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYAIbHOM TPACKTOpUM 00pa3oBaHusl, Oyayiien
npodeccuu u peanusanuu cOOCTBEHHBIX KU3HEHHBIX JIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBA;

6) 9K0JIOrH4eCKOr0 BOCIIUTAHUS S

HKOJIOTUYECKU 1IEJIECO00PA3HOTO OTHOILIEHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHUMAaHHUA TI00ATBHOTO XapakTepa SKOJOTUYECKHUX MPOOJieM, BIHMSHUS SKOHOMHUUYECKHUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOM CpPEIbI;

OCO3HAHUs HEOOXOAMMOCTH MCIOIB30BAHUS JOCTHKEHUN XUMUH JIJIs PEIICHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTHUBHOTO HENPUATHS JCUCTBUM, MPUHOCAIINX BpPEI OKPYKAIOIIEH MPUPOJHON Cpelne,
YMEHHMsI TPOTHO3UPOBATh HEOIArOMPHUATHBIE SKOJIOTHUECKHUE TMOCIEACTBUS MpPeINPUHUMAEMbIX
JIEMCTBUM U NPENOTBPALLATh UX;

HaJU4Msl PA3BUTOrO 3KOJOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKOM KYJIbTYpbl, OIbITa
NESATETLHOCTH  DKOJIOTUYECKOMW HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHON U COLIMATIBLHON MPAKTHKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTUKU;

MOHUMAaHUS CHEeUUPUKA XUMUU KaK HayKd, OCO3HaHus e€ poiu B (OPMHUPOBAHUU
paIoHaIbHOTO HAYYHOT'O MBIIUICHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYKaroIeM
MHpE KaK O €JWHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEH W
peleHrur IpoOieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMEHHOW IMBHIIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaKHOW POJNIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, PEIIEHUN TJII00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,
00ecTeueHnH yCIOBUN YCTEIIHOTO TPYJa U YKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;



€CTECTBEHHO-HAyYHOM TI'PaMOTHOCTU: IIOHMMAaHHUS CYIIHOCTH METOJOB ITO3HAHWI,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH MCIIOJIb30BaTh MOJIy4yaeMble 3HAHUS IS
aHanmu3a U OOBSACHEHMS SIBIICHUI OKPYXKAIOIIEro MHUpa M MPOMCXOIAIINUX B HEM W3MEHEHHIA,
YMEHHUA Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHsI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIUXCS TaHHBIX
C LEJNBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO MCII0JIb30BaTh XUMUUECKUE 3HAHUS I peleHUs TpolieM
B PEAIbHBIX KU3HECHHBIX CUTYaLHsIX;

MHTEpeca K NO3HAHUIO U HCCIIEI0BATEIIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEephIBHOMY OOpa30oBaHHI0O M CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM II0 XUMHUU B COOTBETCTBUM C >KM3HECHHBIMU
NOTPEOHOCTSMU;

UHTEpeca K 0COOEHHOCTSIM TPYAa B PA3IMUHBIX cepax NpoPecCHOoHaNbHON AesITeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHBI

MeranpeamMeTHble pe3yabTaThl OCBOSHUS Y4eOHOTrO mpeaMera «XUMHUs» Ha YpPOBHE
cpemHero odmiero o0pa3oBaHus BKIFOYAIOT:

3HaUYUMBIC i1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEKTUCITUTUINHAPHBIC
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHBIH (haKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsI, UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHNE, IKCIIEPUMEHT U JAPYTHUE);

YHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeNbHEIE, KOMMYHHUKATHUBHBIE,
perynsTHBHBIE), obOecreunBaomme (HopMupoBaHue (YHKIMOHAIBHOH TI'PaMOTHOCTH |
COLIMATILHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYYAIOIIMXCSI ~ MCIOJB30BAaTh  OCBOEHHBIE  MEXIUCHIMIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC MAEWCTBHUS B II03HABATEIBHOU U
COLIMAJIbHON ITPAKTHKE.

MetanpeaMeTHble pe3yibTaThl OTPAXKAIOT OBJAJACHHE YHHUBEPCAIbHBIMU YYEOHBIMH
M03HABATCIIEHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

Osgi1ajieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€l CTBUIMMU:

1) 6a30Bble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENNbHO (DOPMYITHpPOBaTh U AaKTyadU3UpPOBAaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBarth;

OTpeeNATh LEeNu AeSITeNbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHXKEHUS,
COOTHOCHUTH PE3YJIBTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh TPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHUS — BBIICTATH
XapaKTepHbIC TPHU3HAKU T[OHSATHH W YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE OHITUS ISl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBICHUI;

BEIOMpATh OCHOBAHUS M KPUTEPHUH JUTS KIIACCU(PUKAIINN BEIISCTB U XUMHUYCCKHUX PEaKIIHiA;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEK/y U3y4aeMbIMU SIBICHUSMU;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTHBHBIC, ICTYKTUBHBIC, TIO AHAJIOTHH ), BBISIBIISITH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKJTIOUCHNS,

MPUMEHSTh B MpOIlecce MO3HAHMS, UCTOIb3YeMbIe B XHMHH CUMBOJIIMYECKHE (3HAKOBBIC)
MOJIeNIH, TTPe00Pa30BhIBATH MOJIEIHHBIC MPECTABICHUS — XUMHYECKUH 3HaK (CUMBOJI) DJIEMEHTA,
XuMH4deckass (opMyna, ypaBHEHHE XHMHUYECKON pEakIuu — TpU pEHIeHUd Y4eOHBIX
MO3HABATEIIBHBIX M MMPAKTHYCCKHX 3a/1a4, MPUMCHSITh Ha3BaHHBIC MOJICIBLHBIC MPEACTABICHUS JIJIS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a30BbIe UCCJIEI0BATEIbCKUE IeHCTBUS

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHIA;



dopmynupoBaTh IENM M 3aJa4d  UCCIICAOBAHMS, MWCIOIb30BaTh IOCTaBJICHHBIE U
CaMOCTOSITENILHO c(hOpMyJTUPOBAaHHBIE BONPOCHl B Ka4€CTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJCTh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHMUSA M IPOBEIEHUS YYECHMUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATH 332 XOZOM IpPOIlEcca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0OOOLIEHHS M BBIBOABl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IPUOOpPETaTh OIBIT YYEHUYECKOW HCCIIEI0BATENbCKOM M IPOEKTHOM JI€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/I0B peIIeHUs
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [T0O3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHUKAX HHGpoOpMaMK (HAYYHO-TIOMYISApHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE I0COOMs, pecypcbl VHTepHera),
aHaATU3UPOBATh HH()OPMAITUIO PA3TUYHBIX BUAOB U (POPM IPEACTABICHNUS, KPUTUIECKH OIICHUBATh
e€ 10CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl U MPUMEHATh DPA3JIMYHBIE METOJbl IPU IOUCKE U OTOOpE
uHpopMaLnu, He0OXOAMMOM U1 BBIIOJIHEHHSI yUeOHBIX 3a/ay ONpPeeEHHOTO THIIa;

nproOpeTaTh OIBIT MCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAaJIbHYIO (popMy mpezacraBieHus HH(DOpMAIK (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCTIONIb30BaTh HAYYHBIM S3BIK B KAauyeCTBE CPEICTBA MpPH paboTe ¢ XUMHYECKOU
uHpopMaLuell: NPUMEHATb MEXIpeIMEeTHble ((pU3MUYecCKue M MaTeMaTU4yecKue) 3HaKu U
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

Ogi1aieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3ajjaBaTh  BONPOCBl IO  CYIIECTBY OOCyXJaeMoW TeMbl B  XOA€ JAMaiora
W/WIIN JTUCKYCCUH, BBICKAa3bIBaTh HJIEH, (OPMYIHPOBATH CBOM MPEIJIOKECHUS OTHOCUTEIHHO
BBITIOJIHEHMS IPEAJIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MPE3EHTAlUEN pe3ylbTaTOB [O3HABATEIbHOW AESTEIbHOCTH, MOITYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIINOJHEHUM XMMHUYECKOTO
HKCIEPUMEHTA, MpPaKTUUYEeCKOH paboThl IO HCCIEJOBAHMIO CBOMCTB H3Y4aeMbIX BEIIECTB,
peanusanuu y4eOHOro IIPOEKTa " (dbopmynrpoBaTh BBIBO/IbI
0 pe3ysbTaTaM NPOBEAEHHBIX UCCIEA0BAHNMN YyTEM COTIIACOBAHUS MMO3ULINHI B X0JI€ 00CYKICHUS
¥ 0OMEHa MHEHUSIMH.

Osgi1aieHHe YHMBEPCAJIbLHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO TUIAHUPOBAaTh U OCYILECTBIATh CBOKO IO3HABATEIBHYIO JEATEIbHOCTD,
onpezenss €€ UeNU U 3aJlauM, KOHTPOJIUPOBATh U MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATh
npe/ularaéMblii alrOpuT™M JIEHCTBUI NpU BBIOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3aad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PEIIeHUs C YYETOM MOJyUYEHHUs] HOBBIX 3HAaHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLUsX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JI€ATEIHbHOCTH Ha OCHOBE CAMOAHaIN3a U CAMOOLICHKH.

MHNPEAMETHBIE PE3YJIbTATHI
10 KJIACC
[IpeameTHBIC pE3ynbTaThI OCBOEHUS Kypca «OpraHudeckas XUMHUsH OTPAKAIOT:
c(OpPMUPOBAHHOCTH MPEJCTABICHUN 0 XUMUUYECKON COCTABIISIFOIICH €CTeCTBEHHO-HAYTHON
KapTUHBI MHpa, POJIM XUMHU B ITO3HAHUH SIBJICHUU IIpupoanl, B @OpMHpOBaHI/II/I MBIIJICHUA U
KYJIbTYPbl JIUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW Ui pemieHus
MPaKTUYECKUX 3a/lad M DKOJOTHMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM Cpelie;



BJIQJICHUE CHUCTEMOM XMMMUYECKHUX 3HAaHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliye
HOHATHUS (XUMUYECKUHN AJIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHILIATEIILHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH  00BEM, YIJIEpOJIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYINIA, paguKal, H30MEpus, U30MEPbl, TOMOJOTHMUYECKHH psi, TOMOJIOTH,
YIJIEBOLOPOABI, KMCIOPOA U a30TCOJAEPKALINE COCIUHEHUS, MOHOMEP, IOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS OPraHUYECKUX
BemecTB  A. M. byriepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUU; MHPOBO33PEHUECKHE 3HAHUS, JIe)Kalllue€ B OCHOBE IMOHHUMAaHUs
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IIPAKTHYECKOM IEATENBHOCTH YEIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIC NMPU3HAKHM MOHITHN, YCTAHABIMBATh
UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIUE MOHATHUS IIPU OIIMCAHUH COCTABA, CTPOCHUS U
MPEBPALLEHUI OPTaHUYECKUX COCAUHEHUI;

c(OPMHPOBAHHOCTh YMEHHM HCIOJIb30BaTh XMMHUUYECKYIO CHUMBOJIMUKY JUIsI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Ppa3BEPHYTOM, COKPAIIEHHOH) (POPMYIT OPTaHUIECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKMX pEaKLUi, NU3rOTAaBIMBAaTh MOJAEIN MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABJIMBATh NMPUHAJIEKHOCTh U3yYEHHBIX OPraHUYECKUX
BEIIECTB TI0 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIIACCY/TPYIIe COCIMHEHUIN
(YriaeBoJopozbl, KHCIOPOJ M a30TCOJACpXAlllUe  COCIUHEHMs, BBICOKOMOJIEKYISIpPHbIE
COEMHEHMS), JaBaTb UM Ha3BaHusd o cucremaruuyeckoil Homenkiarype (IUPAC), a taxxke
IPUBOANUTH TPUBHAJbHBIE HA3BAaHUS OTIEJIBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, HPOINMUJIEH,
alleTUJICH, STHJICHIJIHMKONb, TIHLIEPHUH, (eHON, (OpMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, IIIIOKO3a, (PPyKTO3a,
Kpaxmall, LeJUTH0J103a, TJIMIUH);

Cc(OPMHUPOBAHHOCTE YMEHMS OIPEICNATh BHUIbl XUMHMUYECKOW CBSI3M B OPraHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

Cc(OPMHPOBAHHOCTh YMEHHSI HMPUMEHSTHh IOJOXKEHUS TEOPUU CTPOCHMS OpPraHHMYeCKUX
BeuiecTB A. M. bytiiepoBa /i 00bsICHEHUS! 3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOECHHUE, (UINYECKUE U
XUMHYECKHE CBOWCTBA TUIIHYHBIX NIPEICTAaBUTENIECH PA3IMYHbIX KJIACCOB OPraHUYECKHUX BEILIECTB
(meTan, 2TaH, STWIEH, TPOMWIEH, aleTwieH, Oyraauen-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWIECHTJINKOIb, TTUIEPUH, (EHOJ, aleTalbJerul, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUI0j03a, aMHUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMMUYECKHUX PEAKLHH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTh HCTOYHHUKHM YIJIIEBOAOPOIHOIO ChIPbS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepadOTKU U MPAKTUUYECKOE MPUMEHEHHE
IPOAYKTOB NEPepabOTKHU;

c(OpMUPOBAHHOCTh YMEHHMM TMPOBOJUTH BBIYMCIEHUS [0 XHUMHUYECKUM YPaBHEHHSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOTHOTO BELIECTBA MITH IIPOAYKTa PEAKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BEIIECTB
WIH IPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJETh CUCTEMOW 3HaHWM 00 OCHOBHBIX METOJaX HAy4YHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHUM BEIIECTB M XUMHYECKHX SIBJICHUI
(HaOmrofieHHe, UW3MEpPEHUe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHMS UIsl IPUHATHUS PELIEHUH B KOHKPETHBIX )KMU3HEHHBIX CUTYaLUsAX, CBI3aHHbBIX
C BEIIeCTBAMHU U X MPUMEHEHUEM;



c(OpPMHPOBAHHOCTh YMEHUH COOJIOJATh MpaBUIIa MOJIb30BAHUS XMMHUYECKON MOCYION U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KE MPpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUU I[UJIAHUPOBATh M BBIMOJHATh XUMHYECKHHA SKCIIEPUMEHT
(mpeBpallleHus1 OPraHU4YECKUX BELECTB [P HAarpeBaHUU, IOJYyYEHUE ITHIEHA U HU3YYEHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMH OPraHUYECKUX BEIIECTB, IeHATypallys OeJIKOB PU HarpeBaHuUH,
I[BETHBIEC PEAKIIMU OEITKOB) B COOTBETCTBUH C IIPABUIIAMHU TEXHUKU 0€30MaCHOCTH IpH 00palieHnn
C BeILIECTBaMH U JAOOPATOpPHBIM OOOPYJOBAaHHEM, IMPEACTABIATH PE3YJIbTaThl XMUMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX pEAKIUid U (OpMYIHPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO HH(POPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nundopmanuu, UHTEpHET U ApYyrux);

c(OPMHPOBAHHOCTh yMEHHUH COOJIOAaTh MpaBHia SKOJIOTMYECKH LEIeco00pa3Horo
MOBE/ICHNUs B OBITY M TPYIOBOH JEATENbHOCTH B LEISIX COXPAHEHUS CBOETO 3[0POBBS U
OKpYXKarollled NPUPOJHON cpesibl, OCO3HaBaTh ONACHOCTh BO3ACHCTBMSI HA >KUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BELIECTB, MoHMMAas cMbicn mnokaszarens [1/IK, mosicHsaTs Ha
npuMepax crocoObl YMEHBUIEHUS] M MPEJOTBPAIIECHUS UX BPEIHOrO BO3JIECHCTBUS HAa OpraHU3M
YeIIOBeKa;

JUIsL 00YyYaroIIMXCSl C OTPaHUYEHHBIMM BO3MOXKHOCTSIMU 370POBbsI: YMEHHUE INPUMEHSThH
3HaHUA 00 OCHOBHBIX JIOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSI CIICTIBIX Y CJIA0OBUISAIINX OOYJAFOIIUXCS: YMEHHE UCITOJIB30BATh PEIbeHO-TOUCHHYIO
cuctemy o0o3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.

11 KUIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O011ast 1 HeopraHuyeckas XUMHsD» OTPaKkaroT:

c(OPMHUPOBAHHOCTH MPE/ICTABICHUI: 0 XUMUYECKOI COCTaBIIAIONIECH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XMMHUU B TIO3HAHUU SIBJICHUN MPHUPOJBI, B (POPMHUPOBAHUN MBIIUICHUS U
KyJbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOJUMON Uil peIIeHUs
NPAaKTUYECKUX 3a]a4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 30POBBIO U
IIPUPOJHON Cpene;

BIIQJICHUE CHCTEMOM XMMHWYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAOIINE
HOHSTHUS (XMMHUYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- SIEKTPOHHBIE OPOUTATIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCIICHMsI, XMMHUYECKas CBs3b (KOBaJIeHTHas, MOHHAs, MeTaJuIMyecKas, BOJOpPOJHAs),
KpUCTAJUIMYECKasi  pemETKa, TUIIBI XMMHYECKMX  pEaklUHWid, pacTBOp,  DJIEKTPOJIUTHI,
HEJJIEKTPOJIUTBI, JIEKTPOIUTUYECKAs NUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakliii, XUMHUYECKOE PABHOBECHE); TECOPUU U 3aKOHBI (TEOPHSI AIEKTPOIUTUYECKOM
aucconuanuu, nepuoandeckuil 3akon JI. M. MenzeneeBa, 3aKk0H COXpaHEHHsI MacChl BEILECTB,
3aKOH COXPAHEHHUs M NPEBpAIlEHUs SHEPTUU NPU XUMHUYECKHX PEaKIMsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMWHM, MUPOBO33PECHUECKHE 3HAHUsA, JICKALIME B OCHOBE ITOHUMAaHUs
NPUYNHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOrHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH M 0e30MacHOM HCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHMYECKHUX BEILIECTB B
OBITY U IPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTE€pHbIE NMPU3HAKHU MOHATUN, YCTaHABIMBAThH
UX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMNHCAHWM HEOPTaHWYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY JIJISI COCTaBJICHUS
dopMyn BemIeCTB M ypaBHEHMH XHMHYECKHUX PEAKIMH, CHUCTEMAaTHYECKyI0 HOMEHKIATYypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, ram€Has U3BECTb, HETall€Has W3BECTb, IUTLEBAs COAA, IUPUT U

Apyrue);



c(OPMHPOBAHHOCTh YMEHUH OINpeNeNiaTh BaJICHTHOCTb U CTETIEHb OKUCICHHUSI XUMHUYECKUX
3JIEMEHTOB B COCIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XMMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/JHAsA) B COCAUHEHMSIX, TUI KPUCTAIIMYECKONH PEIIETKM KOHKPETHOIO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelabl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHUM;

c(OpMUPOBAHHOCTh YMEHUI YCTAHABIIMBATH NMPUHAJICKHOCTh HEOPTaHMYECKUX BEIIECTB
0 UX COCTaBY K ONPEACIEHHOMY KIIacCY/TPYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJlJIbl, OKCHJIbI, OCHOBAHHUSI, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh ~YMEHHUH  PAaCKphIBaTh CMBICH  MepHOAMYecKoro 3akoHa [Jl.
U. MenneneeBa u JEMOHCTPUPOBATH €ro CHCTEMAaTU3HMPYIOIIYIO, OOBSCHUTEIbHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepH30BaTh AJIEKTPOHHOE CTPOEGHHUE AaTOMOB
XUMHUUYECKHUX 3J1eMeHTOB 1—4 nepuonos Ileproauueckoil cucTeMbl XMMUUYECKHUX 3J€MEHTOB /l.
W. MenzieneeBa, MCHOJB3Ys TOHSATHS «S-, P-, O-37€KTPOHHBIC OPOUTAINY, «IHEPreTHUYECKUE
YPOBHMY», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHUYECKHX JJIEMEHTOB M HUX
COeIMHEHUI 1o mnepuojam u rpynnam llepuoandeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB /I
H. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) OOIIME XUMUYECKUE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHME I€HETUYECKOU
CBSI3U MEXJYy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIBK) YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;

c(OpMUPOBAHHOCTh YMEHHUS KIACCU(PUIUPOBATH XMUMHUECKHUE PEAKIUH MO0 Pa3IHYHBIM
OpU3HAaKaM (YUCITy W COCTaBy pEarupyrlomux BEIIeCTB, TEIUIOBOMY d((EeKTy peakiud,
M3MEHEHUIO CTENIEHEeH OKUCIICHHS 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YIaCTHUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS peaKLUil pa3IM4YHbIX THUIIOB, TIOJIHBIE U
COKpaIIEHHbIE YPAaBHEHUS pPEaKIMii MOHHOTO OOMEHa, YYUTHIBas YCJIOBHUS, NMPU KOTOPBIX STU
peaKkuu UAyT 10 KOHILIA;

c(OpPMUPOBAHHOCTh YMEHUI TMPOBOJIUTH PEAKIUH, MOATBEPKIAIONINE KAaueCTBEHHBIH
COCTaB pAa3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOJHBIX PaCTBOPaX HEOPTAHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHMH pPacCKphIBaTh CYHIHOCTb OKHUCIMTEIbHO-BOCCTAaHOBUTEIBHBIX
peaKIMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEAKIMH OT
pasNuYHbIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO paBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTeprU30BaTh XUMUYECKHE MTPOLIECCHI, JIeKalllie B OCHOBE
IPOMBIIIJIEHHOTO TOJIy4€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke C(HOPMHUPOBAHHOCTh
npecTaBieHuit 00 OOIIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOiieMax XMMHUYECKOTO
IIPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYUCICHUS C HCIOJb30BAaHUEM TOHATHSA
«MaccoBasi JI0JIsl BEILECTBA B PAacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XUMHUYECKHUX
peaKIMX, Macchl BellecTBa UM 00bEMA Ia30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WIN
00BEMY OJTHOTO U3 YHYAaCTBYIOLIUX B PEaKLUU BELIECTB, TEIIOBOro 3 (eKTa peakliui Ha OCHOBE
3aKOHOB COXPaHEHUsSI MaCChl BELIECTB, IPEBPALLECHUS U COXPAHEHUS] DHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh TIPaBUiIA MOJTH30BAHUS XUMUYECKON TOCYAOU U
71a00paTOPHBIM 000PYZOBAaHUEM, A TAK)XKe MpaBHiia OOpPAIIEHHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUJIAHUPOBATH M BBINOJIHATh XMUMHUYECKHHA HSKCHEPUMEHT
(paznokeHue NeEpoKcHIa BOAOpOAa B NPHUCYTCTBUM KaTalu3aTopa, OMNpPEIEIeHHE Cpeibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peakldd HOHHOro oOMEeHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOoHAT- U XJOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHBIX



3a7au no Ttemam «Mertamiey U «HemeTtainel») B COOTBETCTBUM C IpaBUJIaMU TEXHUKU
0e301acHOCTH NMPpHU OOpaIllEeHUH C BEIIECTBAMU U JTaOOPATOPHBIM 000PYAOBAHUEM, MTPE/ICTABISTh
pe3ybTaThl XUMHYECKOTO SKCIIEpUMEHTa B (opMe 3amiCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuii ¥ GOpMyYIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO HH(OpMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKAIIUU, IHTEpHET U Ipyrux);

c()OPMUPOBAHHOCTh YMEHUW COOJIOAATh TMpaBWJIa AKOJOTHYECKH IEIeco00pa3HOTO
MOBE/ICHUA B OBITY M TPYIOBOM J[EATENBHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarollel NPUPOJHON CpPEeIbl, OCO3HABATH OIMACHOCTh BO3JCHCTBHUS HA KUBBIC OPraHU3MBI
onpeAenEéHHBIX BEUIECTB, MOHMMAas cMblch nokasarens /K, moscHATs Ha mpumepax crocoObl
YMEHBILIEHUS U IPEAOTBPALEHUS UX BPEIHOIO BO3ACUCTBUS HA OPraHU3M YEJI0BEKA;

JUIsE 00YYarOIIUXCSl C OTPaHHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSThH
3HaHMsI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUIA;

JUISL CIIETIBIX U CJIA0OBUAALINX 00YYAIOIIUXCS: YMEHHUE UCTIONIb30BaTh Pelbe(PHO-TOUCUHYIO
cucremy o6o3Hauenwuii JI. bpaiins mist 3anucu Xxumuueckux Gopmy.

KoaunvecTBo yacoB mo xumuu 10-11 knaccel. ba3oBblii ypoBeHb

Knaccer 10 ki 11 ki Bcero
KoauyecTBo 4acoB B 1/34 1/34 2/68
HEJIEIII0/TOT
KonunuectBo 2 3 5
1a00paTOPHBIX padOT
KonunuectBo 2 2 4
KOHTPOJIBHBIX padoT
TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC
Ne | HaumeHnoBaHue paszesioB | Bcero | KosmyectBo yacoB JJIeKTPOHHbIE
n/no Y TEM IPOrpaMMbl nudpoBbie
Paspen 1. KOHTPOJIBHBIE | [TIPAKT | o6pa3oBaTesibHble
TeopeTnyeckne 0OCHOBBI PABOTLI YECKHE pecypcel
OpraHuYecKoi XUMHHU PABOTEI
1.1 | llpeameT opranuveckoit | 3 Tectbl Ana 10 knacca
XUMHUHU. Teopus CTpOeHUs N0 XMMUK ® OHNaNH-
OpraHuYecKHx wrona Pokcdopsa
coefuHEeHHUU A. M. Q@ (foxford.ru)
ByTtJiepoBa
Pazpae 2. 13 TecTbl ans 10 Knacca
YriieBoaopoanbl no XMMuu ® OHNaH-
wkona Pokcdopa
§% (foxford.ru)
2.1 | llpenenbHble 2 1
yIJ1€BOJ0pO/ibl —
AJIKaHbI
2.2 | HenpepesbHble 6
yIJ1€BOJ0PO/ibl: aJIKEHBDI,
aJIKaJIMeHbI, aJIKUHbI
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2.3 | ApomaTuueckue 2
yIJ1€BOJIOPO/bI
2.4 | llpupoJHble UCTOYHUKU | 3 1
yIJIEBOJOPO0B U UX
nepepaboTka
Paspaen 3. 13 TecTbl ans 10 Knacca
Kucnopoacoaepxamue No XMMMKN ® OHNANH-
opraHuyeckKue wkona Pokcdops
coeJUHEeHUusA % (foxford.ru)
3.1 | CnupTel PeHon 3
3.2 | Anpgeruabl. Kap6oHoBbie 7 1
KUCA0THI. CJI0KHbIE
3pupsbl
3.3 | YruiieBo bl 3 1
Pa3gen 4. 3 Tectbl gna 10 Knacca
A3oTcopepxkamue N0 XMMUU ® OHNANH-
opraHuveckKue wkosia Pokcdopa
coeJUHeHUusA §é (foxford.ru)
4.1 | AMUHBI. AMMHOKUCJIOTHBL. 3
besnku
Pa3spesn 5. Tectbl gna 10 Knacca
BbiCOKOMOJIEKY/IAPHBbIE N0 XMMUU ® OHNANH-
coeAUHEHUA wkona Pokchops
g% (foxford.ru)
5.1 | [lnactmaccel. Kayudyku. 2
BoJiokHa
UTtoro 34 2 2
11 KJIACC
Ne HaumeHnoBaHue Bcero | KOHTPOJIBHBIE | ITIPAKT | JsieKTpoHHbIE
n/no pas/iesioB ¥ TeM PABOTELI YECKUE | nudpposbie
IpOrpaMMbl PABOTHI | o6pasoBaTenbHbIe
pecypchl
Paszgen 1. 13 TecTbl ans 11 knacca no
TeopeTnyeckue XUMun ® OHNalH-LIKONA
OCHOBBI XMMHUH Pokcdopa g
(foxford.ru)
1.1 | CTpoeHUe aTOMOB. 3
[leprognyeckuit 3aKOH
u [leproaunyeckas
CUCTEMA XUMUYECKUX
asiemeHTOB /l. .
MeHpeneeBa
1.2 | CtpoeHue BelecTBa. 4
MHoroo6pa3ue
BELIECTB
1.3 | XuMHUyecKUe peakluu 6 1 1
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10 KUIIACC

IHOYPOYHOE IINTAHUPOBAHUE

Tema ypoka

KosinuecTBO 4acos

‘BceroH KoHTpoJsibHBIE PAabOTHI H

[IpakTHYeckne paboThl |

[IpeamMeT opraHuYecKou
XHUMMUH, eé
BO3HHUKHOBEHHE,
pa3BUTHUE U 3HAYEHHE

1

Teopus cTpoeHus
OpraHHUYecKux
coelMHEHUH A. M.
ByTsiepoBa, eé oCHOBHbIE
MOJIOKEHHUS

[IpexacraBiieHue o
KJIaccupUuKaluu
OpraHUYEeCKUX BeIleCTB.
HomeHnkaTypa
(cucTeMaTHyecKas) U
TPUBHAJIbHbIE HA3BAHHUS
OpraHHUYecKUX BellecTB

AJIKaHbI: COCTaB U
CTpOeHHE,
TOMOJIOTUYECKHH psiy

MeTaH U 3TaH —
NpocTeuilre
NpeACTaBUTEJIU aJIKAHOB

AJIKEeHBI: COCTaB U
CTpOeHUe, CBOMCTBA

JTHUJIEH Y IPONUJIEH —
npocTenue
npeJiCTaBUTEJIN aJIKEHOB
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Tema ypoka

KosndecTBO 4yacos

‘BceroH KoHTpoJ/ibHBIE pabOThI H

[IpakTHYeckue paboThbl

[IpakTHyeckas paboTa N2
1. «[lonyyeHnue aTuieHa U
M3y4eHHe ero CBOUCTB»

1

1

AnkagueHnsl. bytaguen-
1,3 u meTun6yTaAMeEH-1,3.
[TonyyeHue
CUHTETUYECKOTO KaydyKa
Y pe3HHBbI

10

AJIKMHBI: COCTaB U
0COOEHHOCTHU CTPOEHUS,
rOMOJIOTHUYECKUH A,
AueTujieH —
NpPOCTEUILIUN
npeACTaBUTEJb aJIKUHOB

11

Brruucaenud no
YPaBHEHUIO XUMUYECKOMN
peaknu

12

ApeHbl: 6eH30J1 U TOJIYO.I.
TOKCUYHOCTb apeHOB

13

'eHeTHYecKas CBSA3b
yIrJIEBOLOPO/OB,
NpUHAJJIeXalluX K
pa3/JIMYHBIM KJ1accaM

14

[IpupoaHbIe UCTOYHUKHU
yIJ1€BOJ0PO/IOB:
IPUPOJHBIN a3 U
HNONyTHble HeQTsAHbIE
rasbl, HeQTb U IPOAYKThI
eé nepepaboTKu

15

[IpupoiHbIe UCTOYHUKHU
yIJ1€BO/I0PO/0OB:
HNPUPOJIHBIN ra3 U
HONYyTHbIe HeQTAHbIE
rasbl, HepTh U TPOAYKThI
eé nepepaboOTKHU

16

KonTposibHas paboTa no

paszeiny
«¥YraieBoLopoabI»

17

[IpenenbHbIE
OZJHOATOMHbIE CIUPTHI:
MeTaHOJI U 3TaHOJL.
BozoposHas cBA3b

18

MHOroaTOMHbIE CIUPTHI:
3TUJIEHTJIMKOJIb U
TJIMLEepUH




Tema ypoka

‘ KosndecTBO 4yacos

‘BceroH KoHTpoJ/ibHBIE pabOThI H

[IpakTHYeckue paboThbl

deHoJ1: cTpOEHUE
MOJIEKYJIbl, U3HUYECKHE U
XUMHYeCKHe CBOHCTBA,
npUMeHeHHe

1

20

AJIbJerujibl:
dbopMasbaeru u
aleTaJbAeru. AlleToH

21

OAHOOCHOBHBIE
npeJzieJibHble KApOOHOBbBIE
KUCJIOThI: MypaBbUHas U
YKCyCHasl

22

[IpakTryeckas pabota No
2. «CBoiicTBa pacTBOpa
YKCYCHOU KU CJIOThI»

23

CteapuHOBas u
0JIEMHOBAs KMCJIOThI, KaK
npejCcTaBUTEN BbICUIUX
KapOOHOBBIX KUCIOT

24

MbL/1a KaK COJIM BBICIIHUX
KapOOHOBBIX KMCJIOT, UX
MololIlee JIeUCTBHE

25

Csi03xHbIe 3QUPBI KaK
IPOU3BOJHbIE
KapbOHOBbBIX KMCJIOT.
['UApOIU3 CII0KHBIX

3duposB

26

Kupsbl: ruaposins,
IpHMeHEHUE,
6uosioruvyeckasi poJib
YKUPOB

27

YraeBo/bl: COCTaB,
KJIacCupUKaIUS.
Baknenmune
npeACTaBUTEJIU: TJII0KO033,
bpykTO3a, caxapo3a

28

Kpaxmau u nesitoso3a
KaK IpUpOJHbIe
HOJIMMepPhI

29

KoHTposibHas paboTa no
paszeiny
«Kucsmopoacoaepxaiiue
OpraHuYecKue
coeJMHEHUSI»

30

AMWHBI: METUJIAMHH U
dHUWJIMH




Tema ypoka

KosndecTBO 4yacos

‘Bcenﬂ KoHTpoJsibHBIE PAaBOTHI H I[IpakTHyecKkue paboThl

AMUHOKMCJIOThI KaK
aMmdoTepHbIe
OpraHuyeckKue
COeJIMHEHUS, UX
OGHMOJIOTUYECKOE
3HaudeHHue. [lenTuabl

1

32

beJiIKu KaK npupoHble
BBICOKOMOJIEKYJIAPHbIE
COoeJUHEeHHUA

33

OcHOBHBIE MOHATHS
XUMHHU
BbICOKOMOJIEKYJISIPHBIX
CoeJIMHEHUH

34

OcHOBHBIE METO/IbI
CUHTe3a
BbICOKOMOJIEKYJISIPHBIX
COeJMHEHHH.
[lacTMacchl, Kay4yKH,
BOJIOKHA

OBIIEE KOJIMYECTBO YACOB

I10 [IPO'PAMME

34

11 KUIIACC




Tema ypoka

KosimyecTBo 4acoB

Bcero

KoHTpoJibHbIE PaboOThI

[IpakTHUyeckue
paboThl

XUMHYECKUH 3JIEMEHT.
ATOM. DJIeKTpOHHasA
KOHUrypanys aTOMOB

[lepyuoyecKkum 3aKOH U
[lepuoguyeckasa cucreMa
XUMHUYECKUX 3J1eMeHTOB /l.
H. MeH esieeBa, UX CBSI3b C
COBpPEMEHHOU TeopHen
CTPOEHUS aTOMOB

3aKOHOMEPHOCTHU
W3MeHeHUs CBONCTB
XUMHWYECKUX 3JIEMEHTOB U
HX COeJUHEHHWH 110 TpynIaM
Y nepuozaM. 3Ha4eHue
NepUOJUYECKOT0 3aKOHA U
CHUCTEeMbl XUMHYECKUX
asiemeHToB JI.U. MeHaeneeBa
B pPa3BUTHU HAYKHU

CTtpoeHue BelecTBa.
Xumuyeckas CBs3b, €€ BU/bI;
MeXaHU3Mbl 00pa30BaHUsA
KOBaJIEeHTHOM CBSI3U.
BosoposHas cBsi3b

BajieHTHOCTB
J/IEKTPOOTPHULATENBHOCTD.
CTeneHb OKUCJIEHUS.
BeuecTBa MoJ1eKyISIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOEHUs

[TonaTHe 0 fUCIIEpCHBIX
cucteMax. UctuHHbIe U
KOJIJIOUIHbIE PACTBOPBHI.
MaccoBas [0J14 BellleCTBa B
pacTBope

Knaccupukanus u
HOMEHKJIaTypa
HEeOpraHU4YecKux
coeqMHeHUH. 'eHeTHYeCKasI
CBSI3b HEOPTAHUYECKUX
BelIeCTB, pa3JIMYHbIX
KJIacCOB

Knaccudukanus
XMMUYECKUX peaKliii B
HEOpPraHUYEeCKOHU U

OpFaHquCKOﬁ XHUMHHU.




3aKOH COXpaHEeHHUs MacChl
BellleCTB; 3aKOH COXpPaHEeHUs
Y IIpeBpalleHys S3HepTruu
IIPU XUMHUYECKUX peaKLUAX

CkopoCTb peakyuu.
O6paTuMble peaKLUH.
XUMHYeCcKoe paBHOBECHE

10

[IpakTrueckast pabora Ne 1.
«BinsiHMe pa3IMYHbIX
$aKTOpOB Ha CKOPOCTh
XUMHWYECKOU peakLiuu»

11

JJIeKTPOSIUTUYECKas
nuccounanus. [lousiTue o
BOJIOPOJHOM IIOKa3aTeJie
(pH) pacTBopa. Peakniuu
HMOHHOTO o6MeHa. ['naposu3
OpraHHU4YecKux U
HeopraHUYeCKUX BeleCTB

12

OkucnuTenbHoO-
BOCCTAHOBUTEJIbHbIE
peakuuu. [lonsaTre 06
3JIEKTPOJIM3€ PACIJIaBOB U
pacTBOPOB coJieid

13

KonTpoJsibHas paboTa no
pasgeny «TeopeTudeckue
OCHOBBI XUMHUU»

14

MeTaJlJibl, UX NTOJIOKEHUE B
[leproguyeckoy cucreme
XUMHYECKUX 371eMeHTOB /l.
H. MeHgeneeBa U
0COOEHHOCTH CTPOEHUS
aToMoB. 0611Me pusnyeckue
CBOMCTBA MeTaJLJIOB

15

CniaBbl METAJIJIOB.
JJIEeKTPOXMMHUYECKUN pALL
HanpshKeHUH MeTaslJIoB

16

XUMHUYeCcKHe CBOKMCTBA
BaXKHEHIIUX METaJIJIOB
(HaTpu#, KaJIUH, KaJbLUH,
MarHuM, aJlloMUHUN) U UX
coeJMHEeHUH

17

XUMH4YecKUe CBOMCTBA
XpoOMa, MeJIu U UX
coeJMHEHUH

18

XUMHUYecKHUe CBOMCTBA
IIMHKa, KeJie3a U Ux
coeJMHEeHUH




19

[IpakTuyeckas pabora N2 2.
"Pemenue
3KCIepUMeHTa/JbHbIX 33/1a4
o remMe «MeTasLib»"

20

HeMeTasibl, UX ITOJIOXKEHHE
B [lepropyyeckou cucreme
XUMHWYECKUX 3J1eMeHTOB /l.
H. MeHgeneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

21

dusnyeckre CBOMCTBa
HeMeTaJ/lJIoB. AJJIOTponus
HEMeTaJ/LJIOB (Ha puMepe
KHCI0po/a, cephl, dochopa
Y yrJjiepo/a)

22

XUMHU4YEeCKHe CBOMCTBA
rajloreHOB, CEPbI U UX
CoeIMHEHUH

23

X¥vMH4YecKue CBOMCTBA
asoTa, docodppa u ux
coeJMHEeHUH

24

XyUMHU4YeCKHe CBOMCTBA
yrJjieposa, KpeMHUS U UX
coeIJMHEHUH

25

[IpuMeHeHNe BaXKHENIINX
HeMeTaJlJIOB U UX
coeJMHEeHUH

26

060611eH1E U
cucTeMaTH3alus 3HaHUH 110
TeMme «HeMeTanabI».
Bberuucienus no
YPaBHEHUSM XUMUYECKUX
peakuuu u
TEPMOXHMMHUYECKUE PACYETDI

27

[IpakTHUyeckast paborta Ne 3.
«Pemenue
3KCIepuMeHTa/JbHbIX 33/1a4
no teMe "HemeTasnibl"»

28

KoHTposibHas pa6oTa no
TeMaM «MeTalabl» U
«HeMmeTasibi»

29

Heopranuyeckue u
OpraHU4YecKue KUCJIOTBhL.
Heopranuyeckue u
OpraHvyeckKue OCHOBAaHHUA

30

AMdoTepHble
HeopraHUYecKue u
OpraHuyecKue coeJJUHEHUs.




['eHeTH4Yeckad cBA3b
HeOopraHU4eCKUx U
OpraHUYecKHX BelleCTB

31

Posib xuMuu B 06ecnedyeHuu
9KOJIOTHYECKOH,
JHepreTU4YeCKOW U MUILLEeBOU
0e30MacHOCTH, Pa3BUTHH
MeJIMIMHbI

32

[IpeacraBaeHus1 06 06UUX
Hay4YHbIX IPUHIANAX
NPOMBIIIJIEHHOT O
MOJIyYeHUs BaXKHEULINX
BelleCTB

33

Yes10BeK B MUpe BelleCcTB U
MaTepuaJoB

34

HXI/IMI/IH Y 3/I0pPOBbE YeJIOBEKA

OBIIEE KOJIMYECTBO YACOB
I10 [IPO'PAMME

34
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