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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIlI COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MONOKeHUH «CTpareruu pa3BUTHA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS M Pa3BUTHSA O0yYArOIIUXCS CPEACTBAMU y4eOHOTO MpeaMeTra
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHLIENTYaJIbHbIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, MOJy4aeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEW, TPHUCYIIUX MEIOCTHOM CHUCTEME XHUMHUYECKOTO 00pa3oBaHUsA. OTH IEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xumMudyeckoe oopa3zoBaHue 00y4aroOLIMXCsl HA YPOBHE CPEAHEr0
ob1rero obpa3oBaHusl CpeACTBAMH Y4€OHOTrO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOCHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMme IO XHMHH C Y4ETOM CHenu(puKH HAyKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesiell ¥ NPUHIMIIOB, XapaKTePU3YIOLUMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCHT CBOM BKJIaj B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYXaroIeM MUpE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHHS B3aUMOCBSI3H
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
KM3HH KaXI0To wieHa oOmecTBa. CoBpeMeHHass XMMHUsSI KaK HayKa CO3HMIaTelbHas, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTUYecKoi, MUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmMMM IeJSIMH M TNPUHLIUIAMHU CpeIHEro oouiero odpazoBaHuUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHUEHTHUPOB, YCIEITHOTO BKIIOYEHUS B JKU3HH COIMYMA,
NIPOIOJDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuMus» 1 «O01ast 1 HeOpraHMYecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 OOIIel XUMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
OpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaia M OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUN O CTPOECHHUU BEIIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs] B mpeaMeTe «XHUMUs» 0a30BOTO0 YPOBHS pPacCMaTPHUBACTCS
W3y4eHHBII Ha YpPOBHE OCHOBHOTO OOMIET0 OOpa3oBaHMA TEOPETUYECKUN MaTepuanl H
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyecKass XUuMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HaUEHUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKHMX U METOJOJIOTMYECKUX MO3MUIIMA,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 0O0OOIIaromei 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUN O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHUH, a TAaKXKe 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKaHUs
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KyJBTYpPOJIOTMYECKM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JEsITeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBa)KEHHUS K IpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHATh €€ JUIsl TONOJHEHUs 3HaHUM, pelleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTANIbHBIX HCCIIE0BATEeNbCKUX 3a7ad. B 1enom cojaepxaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS H3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaroImuxcsi MUPOBO33PEHUYECKON OCHOBBI Il MOHUMaHUS (PUIOCOPCKUX HJIEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUH MMyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (akTaMH M TEOPETHMUECKHMH MPEANOChUTKAMU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B mulane pemieHus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALMU  O0YYaroIIMUXCS
INPUHATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbl K OINPEAENEHUIO COJEp’KaHUs U TOCTPOEHUs
npeaMeTa IpeaycMaTpuBaioT (OpMHUpOBaHUE YHHBEPCAIBHBIX YUYEOHBIX NEHCTBUN, MMEIOLIMX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs MPpoOieM, MOUCKa, aHau3a U



00paboTkn wHOpMAIMK, HEOOXOMAUMBIX JIsi TPHOOPETEHUs OmbITa MPAKTHUUYECKOW U
HCCIICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
HAa YpOBHE cpeaHero obmero oOpa3oBaHHs, T@PH  ONpPEIEICHUH COJEp:KaTeIbHON
XapaKTepUCTUKU IIeJiel M3ydeHHs MpeAMeTa HamnpaBlIeHHUEM IMEePBOCTEIEHHON 3HAYUMOCTU
TPaIULIIMOHHO Tpu3HAETCST (OPMUPOBAHHME OCHOB XUMHYECKOW HAayKu Kak o0yiactu
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYECKOW JEATCILHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyJabTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/IeNICHUIO 1eJIel N3YUEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMH HM3y4YeHHS TpeaMeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCSL:

e (QopmMHupoBaHHE CHCTEMbl XHUMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIstoLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOpPOH JieXkKaT KIIFOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluii, HeOOXOIUMBIX IS MPHOOPETEHUSI YMEHHUI OPUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHUI, UIMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKOMN U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atam, comepikarenbHas XapaKTEpUCTHKA IeNiel M 3a7ad U3YYCHHS MPEIMETa B
mporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpazoBanus. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIeiH
CTCTICHH OTMAETCA TPEANOYTCHHE MPAKTUYCCKOW KOMIIOHEHTE COJICpKaHUsS OOydeHUs,
OpPUEHTHPOBAaHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHU3allvu,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0aMHU H
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPAKTUYECKHX 3a7ad.

B cBsa3w ¢ oTHM Tpu M3ydeHHH TpeaMera «XHMHS» JOMUHUPYIOMIEe 3HAYCHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

ajganTanus OOYyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
dbopMUpOBaHWE WHTEIUICKTYaIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K camMooOpa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPHHATHIO TPAMOTHBIX PpEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
UMEIONNX YHUBEPCAIbHOE 3HAUYCHUE JIUIS Pa3IMIHBIX BHJIOB JIEATEIHBHOCTH: PEIICHUS TTPOOIIeM,
MOWCKA, aHanmW3a W 00paboTku WHGOPMAIMU, HEOOXOMUMBIX UIsI TPUOOPETEHUs OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUH, a TaKXKe JJIig OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMUYECKUX TPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPeay;

pa3BHUTHE MMO3HABATEIILHBIX MHTEPECOB, MHTCIUICKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00ydJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS MO XUMHH B

COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSAMH, UCIIOJIL30BaTh COBPEMEHHBIE NH(OPMAIIMOHHBIC
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TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YUeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICPKAHUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBIIUICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HampaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPreTUYCCKUX PECYpPCOB M COXPAHECHHUs MPUPOTHOTO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO0 OTHOIICHHS K MPHUPOJIEC U CBOEMY
3JI0pOBBIO, a TAK)XXE MPUOOPETEHUS OIBITA MCIIONB30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHATHS
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBSI3aHHBIX C XUMHYECKHUMH SIBJICHUSMHU.

B y4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00sacT «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO01miee 9nciio 4acoB, OTBEACHHBIX U M3YYECHHUS XMMHHU, HA 0a30BOM ypOBHE CPEIHEro
obmrero obpaszoBanusi, cocrapisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hepeno), B 11
kiacce — 34 daca (1 4ac B Hezemo).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHbIE (DOpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupuKalud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEIMHEHUN (cHUcTeMaThdecKkas) W TPHUBHAIbHBIC HAa3BaHUA BAKHEUIINX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEIECTB, HAONIOJACHHE U ONHCAHHE JCMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUM (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mpocTeiiue
MPEJICTABUTENN aJKaHOB: (U3MYECKHEe W XHMHUYECKHE CBONCTBA (peaklMHU 3aMelleHUs u
TOpPEHUS), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTABUTENN AJIKEHOB: (HU3MYECKHMEe U XUMHUYECKHE CBOICTBa (peakiuu TUIPUPOBAHMS,
raJIoreHUPOBAHMUS, THIPATAIIUH, OKUCIICHUS U TIOJIMMEPHU3allNH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psia. ALICTUICH —
MPOCTEHININI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKHUE CBOMCTBA
(peakuuy rMAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), IOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUE€ U XUMUUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE M TpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumernenue. TOKCUYHOCTh apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJaMH,
MPUHAJISKAIIIME K Pa3INYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPO0B. [IpuponHbIil Ta3 U momyTHbIE He(TSHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepadboTKu.

DKCIEepUMEHTAIbHBIE METOAbl U3YUEHUSI BEIIECTB M UX MPEBPALIECHUN: 03HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KOJuteKuu «HedTe» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

Pacuérnbie 3aaun.




Bbruncnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJIEKYJbl, (U3NYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUe U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. [Ilpumenenue xxupoB. bruonornyeckas posib KHUpPOB.

VYrneBobl: cocTaB, KJIacCU(pHUKAIHS YIIIeBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOoIu3, KaYeCTBEHHAs PeaKkiys ¢ HOJIOM).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoMm menu(ll)), ampmerumoB (okuciieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dPusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJKOB: THUIPONU3, JCHATypaIHs,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIEe COeUHEHHS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, TEePHOAUYHOCTh, HAOIOJCHHE, W3MEpEHHeE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUeCKUe BETUUUHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: xnerka, opraHusMm, Ouocdepa, oOMEH BemecTB B OpraHu3me, (OTOCHHTES,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NuIIeBbIe MPOIYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTaHUS, MOIOILIUE CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XuMUYyeckuil 31eMeHT. AToM. Sapo aroma, H30TONBL. JEKTpPOHHAs 0O0O0J0YKa.
DHepreTHyeckue YpOBHHU, MOTYPOBHH. ATOMHBIE OpOHUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesielieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema Xumuyeckux osnemeHTtoB J[. M.
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB
10 TPYIIIaM U NeproaaM. 3JHadeHNEe IEPUOIUYECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuAbl XUMHYECKOH CBsI3U (KOBaJIEHTHAas
HEMOoJISIpHasl U TIOJISIpHAsi, WOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBI M JOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTEeNEeHb OKUCIEHUS. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUNBI KPUCTALIMYECKHUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBs3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

CKOpOCTh peaknuu, €€ 3aBHCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE pEaKIHU.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KHUCIas, HEUTpanbHasl, eT0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJieJIle KPUCTAJUIMUECKUX pEIETOK, HaOMIOJeHWE U ONMCAHHWE JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTalln3aTropa,
OIPECIIEHUE CPENBl PACTBOPOB BEIIECTB C NOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pEaKLUU
MOHHOTO OOMeHa), MpoBeJeHHE MPAKTHUECKON paboThl «BnusHue pa3nuuHbIX (HaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBONCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMHAYECKUX 3JEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJLIOB. DJIEKTPOXMMHUYECKUU Pl HAMPSIKEHUI
METaJIOB.

XYUMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeETAIIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpPAILCHUI: H3ydeHUE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, DPELIEHUE HKCIEPUMEHTAIbHBIX
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3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAueCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHuu HKOJOTMUECKOM, SJHEPreTHYeCKOM 1 MUIEeBOi O€3011aCHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEHIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MaCHOI0 MCII0JIb30BaHMsI IPENapaToB ObITOBOM XUMHUHU B IOBCEITHEBHOM JKU3HU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJI OTJEIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHATHSA: Hay4HbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, HEpPrus, macca, aroM, 3JEKTPOH, MPOTOH, HEHTPOH, WOH, HU30TOII,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, JKOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO03SICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
IIPOMBINIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JIEKTPOHHAS IMPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.
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I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMLBI 10 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
IporpaMM CpPeAHEro oOIiero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aAisi pPa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHUS
pOorpaMM CpeaHero o0Iero 00pa3oBaHusl SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpeIMeTa «XUMHs» Ha YpPOBHE CpPEAHEro oOmero o0pa3oBaHHS
BBIJICJIEHBI CIICAYIOLINE COCTaBIIAIONIUE:

OCO3HaHHE OO0YYAIOLUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPaBJIEHHOE Pa3BUTHE BHYTPEHHHMX YOEKIEHHMH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULMNA 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CIHOCOOHOCTH CTaBUTh LEIH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHMYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMuHOCTHBIE Pe3yibTaThl OCBOCHHUS MpenMeTa «XHUMUS» OTpaxaroT cPOPMHUPOBAHHOCTH
OTBITa TIO3HABATENHHONM M TPAKTHYECKOW MAEATENHbHOCTH OOYYAIOMIMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

0CO3HaHMsI 00YYAIOIMMHKCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U O0sI3aHHOCTEH, YBAXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOINCHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB YUEOHOI NesATeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIETUIO0 OTEYECTBEHHOMH
XUMHU;

yBa)KEHHsI K IpOIEecCy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh PE3yNbTaT JUIMTENbHBIX HaOII0AeHUi,
KPOIOTIIMBBIX SKCIEPUMEHTATIbHBIX IOUCKOB, TIOCTOSIHHOTO TPY/AA YYEHBIX U IPAKTUKOB;
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UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IOJyYEHHMM M IOCIEAYIOLIEM aHaJIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYICh Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IOBEJCHME M IIOCTYNKH CBOMX TOBapuIled C MO3ULMN
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUN 3THUX ITOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOuto/IeHHsT MpaBU O€30MacHOro OOpallleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBBIO U XKHU3HU JIO/IEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JEeSTEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUYECKOH U JPYTrUX BUAAX JI€ATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHHUS ITPEIMETHBIX 3HAHUH 110 XUMHUH;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HHTEPECOB U MOTPEOHOCTEN 00I1ECTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE TTPUPOJTHON U COLIMATIBHOM CPEIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMUH Ul PELIEHUs] BOIIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpEl OKPYXarollel NPUPOIHOMN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONpHUATHBIE SKOJIOTMUECKHUE IMOCIEIACTBUS MpPeIIpUHUMAaEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATHBHON U COLIMAJIbHON MPAKTHKE, CHOCOOHOCTH M YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTHUKH;
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NOHUMaHMs CHeUM(UKN XUMHM Kak HayKH, OCO3HaHHMA €€ poiu B (POPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpodaeM COXpaHeHHs! IPUPOJHOIO PABHOBECHUS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoi, NHIEeBOM U HKOJIOTMYECKOH Oe30macHOCTH, B Pa3BUTHM MEIUIIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIIOJIb30BaTh M0JIy4yaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PEeLIeHUs TpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM II0 XUMHUU B COOTBETCTBUM C >KMU3HEHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHON KapTHHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbIN (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIEIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIE, KOMMYHUKATUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEpCalbHbIE Yy4eOHBIC ACHCTBHS B IO3HABATEIBHOW U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3MPOBaTh MPOOJIEMYy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,
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UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH [UIs KIIaCCU(UKALMU BEILIECTB U XUMUYECKUX PEAKIIMIA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUAX, (HOPMYITHUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4Yeckass (GopMyna, ypaBHEHHE XHMHUYECKOM peakiuu — TpU pPELHICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSL
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUUYECKUX PEaKIUil;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IMYHBIX BHIOB M (OPM TpencTaBIeHUS, KPUTHUYCCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh OMBIT MCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMaliel: MNPUMEHATh MEXIpeAMeTHble ((u3MuecKkue M MaTeMaTH4eCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBbI B XOJIe AMAJIOra W/WIH JTUCKYCCUH,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;

14



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IIPU  BBIIOJHEHUM XUMHYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
MCCJIEIOBAHUM MyTEM COTJIACOBAHUS MO3UIIUHI B X0/1€ 00CYK/IeHUSI 1 0OMEHA MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN MPU BHINOJHEHUH Y4E€OHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISIT CAMOKOHTPOJIb CBOEHM JIEATEJBbHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JMYHOCTH, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMN IS
PCIICHHA MPAKTHYCCKUX 3adad M OKOJOTHMYCCKHU 000CHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATaOIINe
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJa, BaICHTHOCTH,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHAIbHAS TPYMIa, paguKal, H30MEpus, HW30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COEAMHEHUS, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUEC B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM MCIOJIB30BaHUN BAKHEHUIITUX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESTEIHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XAapPAaKTCPHBIC MMPU3HAKN HOHSITI/II\/'I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBPAIICHUI OPraHUYECKUX COCUHEHNUN;

C(i)OpMHpOBaHHOCTI) YMGHI/II\/'I HCIIOJIB30BAaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpPMYITT OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJENIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOI'O CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMCHI/II\/’I YCTaHABJIMBATh MPUHAJICI)KHOCTh U3YYCHHBIX OPTraHUYCCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIacCy/Tpynine CoeIuHeHUI

(YTHGBOI[OpOI[BI, KHCJIOPOJ u a30TCoCpIKaIIuC COCOAMHCHUA, BBICOKOMOJICKYJISIPDHBIC
15



COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
NPUBOJNUTh TPUBHAJBbHBIC HA3BAaHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJIMKONb, TIMLEPUH, (eHo, (OpMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€aPUHOBAsl KHUCIIOTa, IJII0K03a, (PPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHATH IMOJOKEHUS TEOPUU CTPOEHHUS OPraHUYEeCKHX
BetiecTB A. M. byrtnepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHYECKHE CBOWCTBA TUIMYHBIX MPEICTABUTENICH Pa3UYHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbICeTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUII0I03a, aMHUHOYKCYCHAasi KHCIIOTa), HJUTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPepadOTKH M MPAKTUYECKOE TPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU O W3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIIHHN);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
NO3HAHUS, MCIIOJNB3YEMbIX B XHMHUHU TP M3YUYEHUH BEIIECTB M XMMHUYECKHX SBJICHUH
(HaOmoieHne, W3MEpEeHHe, OJKCIEPHUMEHT, MOJCIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHYECKHE 3HAHUS JIJIs IPHHATHUS PEHICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEIL[ECTBAMU M UX MPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
mabopaTOPHBIM 000PYIOBAHKMEM, a TAKXKEe MpaBUia OOpAIIEHUsI C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMU TI0 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHM IUIAHUPOBaTh U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHUH, MOJYYEHUE ITUICHA U U3YYEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKHWX BEIIECTB, JCHATypamus OEJIKOB TpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWIAMH TEXHHKH 0€30MTacCHOCTH
npu oOpallleH!H C BEIEeCTBAMU U JTAOOPaTOPHBIM 00OpYIOBaHUEM, HPEICTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIIepUMEHTa B (hopMe 3amucu ypaBHEHMH COOTBETCTBYIOIIMX pPEAKIUHA H
(bopMyITHpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

Cc(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpesicTBa MaccoBoit nHpopMmaruu, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTWYECKH IIeJIeCO00Pa3HOTro
MOBEJICHUS B OBITY M TPYIOBOH IEATETHHOCTH B IENSIX COXPAHEHHs CBOETO 370POBbS M
OKpY’Kalolie MPUPOJHON Cpelbl, 0OCO3HABATh OMACHOCTH BO3JCHCTBHS Ha JKUBBIC OPTraHU3MBI
OTpe/IeNIEHHBIX OPraHUYeCKUX BEIIeCTB, MOHMMas cMmbica mokazarens [IJIK, moscHATh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;
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JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHMSI BEIIESCTB M XUMUYICCKUX SIBIICHUM;

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIUMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHuyeckas XUMHs»
OTpaXaroT:

c(OPMUPOBAHHOCTh TPEIACTABICHUN: O XUMHUYECKOW COCTABJISAIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIU XUMHUU B IMO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpOBAHUU
MBILUICHUST W KYJIbTYPhl JIMYHOCTU, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHYECKUX 3a7ad M OSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSPHBIH O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIHHOCTh, CTEIEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUITMYECKasi  peméTka, THUIBI XMMHMYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJUTHI,
HEDJIEKTPOIIUTHI, SJCKTPOIUTUYECKAST TUCCOLMAIUS, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOM  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUSI MAaCChl BEIIECTB, 3aKOH COXPAHCHHS W MPEBPAIIECHUS DHEPTUU TMPU XUMUYECKUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(aKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEeHUU U O€30MaCHOM HCIOIb30BaHUHN
BOKHEUIITNX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JCSITEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHMCAHMM HEOPTaHWYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY IJIi COCTABJICHHS
dbopMyn BeHIECTB W ypaBHEHUH XHWMHUYECKUX PEaKIUil, CHUCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWs OTICIbHBIX HEOPTaHUYECKMX BEHIECTB (yrapHbIii Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETaméHas W3BECTb, MUTHEBAs COJA, MUPHUT H
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUI OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMUYIECKIX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HOHHAS,
MeTaJuIhuecKasi, BOAOPOJAHAs) B COCAWHEHMSIX, TUI KPUCTAUIMUECKOW PEMIETKH KOHKPETHOTO
BeIeCTBAa (aTOMHAs, MOJEKYJISpHAs, MOHHAs, METa/UIMYecKas), XapakTep Cpeisl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COCAMHEHUII;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAHUUYECKUX BEIIECTB
M0 UX COCTaBY K OMpPEACIIEHHOMY KJIACcCy/Tpyniie COeAMHEHUH (TTPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIE THAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIONIYIO, OOBSCHUTEIBHYIO U
MIPOTHOCTHUYECKYIO () YHKIIHH,
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c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANIN», «IHEPrETUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMI XapaKTepH30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHbIX KJIACCOB, MOJATBEPXKIAaTh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYECKUMMM BEIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XMMHUYECKHE DPEAKLUUU 10 Pa3THYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolMX BeUIecTB, TeIIOBOMY 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YPAaBHEHUs peaklUii HOHHOIO OOMEHa, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TU
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(OpMUPOBAHHOCTh YMEHUI O00BACHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEAKIUU OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEIICHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUs CEPHON KHCIIOTHI, aMMHaKa, a Takke cHopMHUpOBAaHHOCTH
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEIECTBA B pacTBOpe», OOBEMHBIX OTHOLICHUHM Ta30B IMPH XUMHUYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIIECTB, TEIUIOBOro 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBUJIA MOJB30BAHUS XUMHUYECKON MOCYA0N U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBINOJIHATh XMMHUYECKHHA HKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaKlUH, PeaKkIMd HOHHOIO OOMEHa, KAaueCTBEHHBIC pPEaKlIUu Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ybTaThl XUMHUYECKOTO 3KCIepUMEHTa B (opMe 3amicH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyITUpOBATH BHIBOJBI HA OCHOBE 3TUX PE3Yy/IbTAaTOB;
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c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4YaeMyl0 M3 pPa3HbIX HMCTOYHUKOB (CpeJCTBA MAacCOBOM KOMMYHUKaluu, HWHTepHer u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaloIlle MPUPOJIHON CpeJibl, 0OCO3HABATh OMACHOCTh BO3JECHCTBUS HA YKUBBIE OPraHU3MBI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAaX MO3HAHMSI BEIIECTB M XUMUYCCKUX SBIICHUIA;

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIUMXCS: YMEHHE HCIONIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

Cucrema OLCHKHU JOCTU/KCHUSA IIVIAHUPYEMBIX NIPEAMETHBIX PE3yJbTAaTOB

XUMUA

Kpurepuii oeHKH yCTHOr0 OTBeTa

OtmeTka «5»: OTBET MOJHBIN U PAaBUIbHBIA HA OCHOBAaHUM M3YYEHHBIX TEOPUIl; MaTepra
M3JI0KEH B ONPEIEICHHON JIOTMUECKON MOCIEe10BATEIbHOCTH, JINTEPATYPHBIM SI3bIKOM: OTBET
CaMOCTOSITEIIbHBIN.

OtMeTKa «4»: OTBET MOJHBIA U MTPAaBUIIbHBIN HA OCHOBAHWU U3YYEHHBIX TEOPHIl; MaTepHal
M3JI0’KEH B ONpeeICHHON JJOrMUYeCKON MOCIIe10BaTeIbHOCTH, IIPH 3TOM JIOMYIIEHBI 1BE-TPU
HECYIIECTBEHHBICOINOKH, UCIIPABJICHHBIE 10 TPEOOBAHUIO YUUTEISL.

OTtmeTka «3»: OTBET MOJHBIN, HO IIPU ATOM JIOMyIII€HAa CYLIECTBEHHAs OIIMOKa, NIM HEMOJIHBIMH,
HECBS3HBIM.

OtMeTKa «2»: pu 0TBETE 0OHAPYKEHO HEMTOHUMAHUE YYaIIUMCS OCHOBHOTO COJIEpKAHUS
y4eOHOTo MaTepuaa Win JONYIIEHbl CYyIECTBEHHbIE OLIMOKH, KOTOpPbIE yYaIlluiicsi HE CMOT
WCIIPAaBUTh MTPU HABOSAIIUX BOIPOCAXYUUTES.

OueHKH BBITOJTHEHHUS MPAKTHYECKOTO 32/1aHUS

OrneHka sKCIepUMEHTaIbHBIX YMEHUI (B MpoLiecce BHIMOJIHEHUS TPAKTHUYECKUX PaldoT 1o
MHCTPYKIINN)

[TpakTrueckue pabOThI IO XUMHUH BBIIIOJIHAIOTCS B TETPAAX JUIs MpakThyeckux padot. [Ipu
OLIEHUBAHHUM OTYETA IO BBITOJIHEHHIO MPAKTUYECKON pabOThl 0c000€ BHUMAHHE YIENIETCs
KayeCTBY U MOJTHOTE CAMOCTOSITENIbHBIX BHIBOJIOB YUCHHKA.

KonngecTBo mpakTUYecKUX paboOT ONpeiesieHO B IPOrpaMMe.

B Teuenue yueGHOro rojga TeTpaau Juisi MpakTUYECKUX paboT XpaHUTCA B HIKOJIE.

OtMmetka «5»:

. DKCIIEpUMEHT BBITIOTHEH MOTHOCTHI0. Clietanbl paBUITbHBIE HAOMIOICHNUS M BRIBOJIBI,
. HKCHEPUMEHT OCYILECTBIIEH I10 IJIaHy, C y4ETOM TEXHUKH 0e30MacHOCTH U MPaBUII
paboThI ¢ BelecTBaMu U ipudopamu,

. MIPOSIBJICHBI OPTaHU3aLMOHHO-TPY/I0BbIE YMEHUS (ITOIIEPKUBAETCS YUCTOTA paboyero
MecTa, HOPSI0K Ha CTOJIe, SKOHOMHO HCIOJIB3YIOTCS PEaKTHBBI).

. JlonymieHsl He 6oJiee IByX HECYIIECTBEHHBIX OUIHOOK MpH 0(OpMIIEHHH PabOTHI.

O1rMeTKa «4»:
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. paloTa BBINOJIHEHA, C/IE€TaHbl IPABUIIbHbIE HAOIIOIEHHS U BBIBOJBI: SKCIIEPUMEHT
BBINOJIHEH HETOJHO WJIM HAOJII0IAI0TCs HECYIIIECTBEHHBIE OMIMOKU B pabOTe C BEIIECTBAMU U
pudopamu.

OtmeTtka «3»:

. OTBET HEIOJIHBIN, paboTa BBINOJIIHEHA [TPABUJILHO HE MEHEE, YEM HAIlOJIOBUHY, JOMYILEHA
CyllecTBeHHast OImnoOKa (B X0/€ HKCIIEpUMEHTA, B 00BSICHEHNH, B 0opmiieHHH padoThl, 1o Th
pu paboTe ¢ BelecTBaMH U IpuOopaMu), KOTOPYIO yJalluiics uCIpaBisieT 1o TpeOOBAHUIO
yuutens. Jlomyckaercs opopmienue paboTsl 6€3 3anucu ypaBHEHUH peaKIHid.

. DKCIIEpUMEHT ITOJIHOCThIO BBIIIOJIHEH B COOTBETCTBUM ¢ HHCTPYKLUSAMH U IPaBUIAMU
TEXHHUKHU 0€3011acHOCTH, HO paboTa He oopmiieHa.

OtMmetka «2»:

. BrimonHeHo MeHee MOJI0BUHBI PaboTHI,

. JOIYLIEHBI JIBE WU 00Jiee CYILeCTBEHHbIE OIMOKH B X0/I€ SKCIIEPUMEHTA, B
o0BsicHeHuu, B opopmiernn padotsl, 1o Th npu padote ¢ BeniectBaMu 1 mpruOoOpamu), KOTOpPbIE
y4aliuics He MOXKET UCIPABUTh.

OTtpaboTka npakTUYECKUX paboT HE MpelyCcMaTpUBAETCs MPU OTCYTCTBUM y4alllerocs Ha
IpaKkTUYeCKol pabore.

B HCKITIOUNTENBHBIX CIyYasx MPU OTCYTCTBHU YYAIIETOCS M0 YBAKUTEIbHBIM IPUIHHAM
YUUTENb MOXKET IPEAOCTABUTh BO3MOKHOCTh BBIIIOJIHUTh IIPAKTHYECKYIO padoTy.

OrneHka yMEeHUH pemaTh SKCIepUMEHTAbHBIC 331a49H(B TPOIIECCE BHIOTHEHUS IPAKTUIECKUX
paboT MO UHCTPYKIUN).

[Tpu orieHKe 3TOr0 yMEHUs CIIeIyeT YUUThIBATh HAOIMIOACHUS YUUTENS U MIPEIbIBIsIEMbIe
YYaIIUMCSI pe3yJbTaThl BHITIOJHEHHUS OMBITOB.

OtMmeTKa «5»:

. TIJIaH PEIICHUs 3a7a491 COCTaBJICH MPABUIIBHO,

. OCYIIIECTBIIEH MOJ00P XUMUYECKIX PEAKTUBOB M 000PYIOBAHUSA,

HKCIIEPUMEHT BBITIOTHEH MOJHOCTHIO,C YUETOM TEXHUKU O€30MaCHOCTH U MPaBUIT PaOOTHI €
BellleCTBaMH U Tprbopamu,

. JIaHO IOJIHOE OOBSICHEHHE U CAEJIaHbI BHIBOJIBI.

OtMmeTKa «4»:

. TIJIaH PEIICHUs COCTaBJIEH MPABUIIBHO,

. OCYIIIECTBIIEH MOJ00P XUMUYECKIX PEAKTUBOB H 000PYIOBaHHUSA,
. SKCTIIEPUMEHT BBITIOJIHEH TOJHOCTHIO,

JOTIYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OMMOOK (B 00BICHEHUH U BBIBOJIAX ), HAOIIOIAIOTCS
HECYIIECTBEHHbIE OLIMOKHU B paboTe C BEIIeCTBaMU U Ipubopamu.
OtMmetka «3»:

® IJ1aH PCIICHWA COCTABJICH IIPAaBUJIBHO,

M OCYIICCTBJICH HOI[60p XUMHUYCCKUX PCAKTUBOB U 060py,£[0BaHI/I$I,

® OKCIICPUMCHT BBIIIOJIHEH HE MCHEC, YEM HAIIOJIOBHUHY, JOIMYHICHA CYIHCCTBCHHAA omunoOKa
B O0BSCHCHUHU U BbIBOJAaXx,

® OKCIIECPUMCHT BBIIIOJHCH IMOJJHOCTBIO, OTYET HE COCTABJICH

M AONYIICHBI HAPYHICHUSA TCXHUKU 6C3OHaCHOCTI/I, SKCIICPUMCHT BBIIIOJIHCH ITOJIHOCTBIO,

C/ICJTaHbl HECYIIIECTBEHHBIC OITMOKN B OOBSICHEHUH U BHIBOJIAX.
O1MmeTKa «2»:

. JIOTYILIEHBI JIBE U OoJiee OmMOKH (B TUIaHE peUIeHHs, B 10A00pe XMMHUECKUX, PEaKTUBOB
1 000pyI0OBaHUS, B OOBSICHEHUH U BBIBOJIAX).
. JOTYIIICHBI HAPYIICHUST TEXHUKH 0€301TacCHOCTH
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OueHuBaHNe yMeHHUIl pelIaTh IKCIIePUMEHTAJIbHbIE 32/1a4U (CIeAyeT YUYUTHIBATh
HaOJIOACHUS YUUTEINS U TPEAbSBIISICMbIC YIaIlIUMCS

PE3yJbTaThl BHIIOJHEHUS OIBITOB).

«5» - JIaH peueHus 3aJauu COCTaBIICH MPABHIBHO, OCYIIECTBIICH MOI00P XUMUYECKIX
PEaKTUBOB M 000PYIOBaHMUsI, TAHO MOJIHOE OOBSICHEHUE U ClI€TaHbl BHIBOJIBI.

«4» - IJIaH peuIeHus COCTaBJIECH MPAaBUIIBHO,

* OCYIIECTBJICH MT0100p XUMUYECKUX PEAKTUBOB U 00OPYIOBAHHUSL.

* IOMYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIMMUOOK (B OOBSICHEHUH M BHIBOJAX ).

«3» - TUIaH pelleHus! COCTaBJIeH NMPaBUIbHO,

* OCYIIECTBJICH MOJA00p XUMUYECKUX PEAKTUBOB U 00OPYAOBAHHUS.

* IOMYIIIEHA CYIIECTBEHHAs OIIMOKAB OOBSICHEHUH U BBIBOJIAX.

«2» - MOTyIEeHBI IBE U OoJiee OmMOKY (B IUIaHE peIIeHUs, B TO00Pe XUMUYECKUX, PEAKTUBOB U
000py10BaHus, B O0OBbSICHEHUH U BBIBOJIAX ).

OueHka yMeHHUii pemiaTh pacyeTHbIe 3aa4H:

Onenka «5»:

B JIOTUYECKOM PACCYKJICHUH U PEHICHUU HET OMIMOOK, 33/ja4a pelieHa paroHaIbHbIM
CrocoooM.

Onenka «4»:

B JIOTHYECKOM PACCYKJICHUU U PEIICHUN HET CYIIECTBEHHBIX OIIMOOK, HO 3a/la4ya pellieHa
HEepaIMOHAIBHBIM CIIOCOOOM WJIH AOMYIICHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIIHOOK.
Onenka «3»:

B JIOTUYECKOM PACCYKIIEHUH HET CYIIECTBEHHBIX OMIMOOK, HO JIOIYIIEHA CYIIIECTBEHHAs! OINOKa
B MaTEMaTHUYECKUX pacyeTax.

Onenka «2»:

UMEIOTCS CYIIECTBEHHBIE OITUOKHU B JIOTUYECKOM PACCYKJACHUU U B PELLICHUH.

OunennBaHne NUCbMEHHBIX KOHTPOJIBHBIX padoT

OrneHMBaHNE KOHTPOJIbHOM PabOTHI:

[Tpu onleHMBaHUM OTBETA YYAIIETOCS HEOOXOIUMO YUUTHIBATh KAYECTBO BBHITIOIHEHUS PAOOTHI IO
3agaHusIM. KoHTposibHas paboTa OlleHUBAETCs B L[EJI0M, HEO0X0AUMO YUYUTHIBATh TPEOOBaHUS
earHoro opporpaduyeckoro pexxuma.

OtMmetka «5»:

. JIaH TIOJTHBIN OTBET HAa OCHOBE M3YyYEHHBIX TEOPHI, BO3MOKHA HECYIIIECTBEHHAsI OIITHOKA.
OtMmetka «4»:

. JOITyCTUMAa HEKOTOPast HETIOTHOTA OTBETA, MOXKET OBITh HEe 0oJiee IBYX HECYIIECTBEHHBIX
OLINOOK.

OtmeTtka «3»:

. pa0oTa BBINOJIHEHA HEMOJIHO (HO HE MEHEe YeM Ha TPeTh), UMEI0TCs He Oojiee 0JTHOM
CYIIECTBEHHON OIMMOKH U 2-3 HECYIIECTBCHHEIE.

OtMmetka «2»:

. paboTa BBIITOJIHEHA MEHBIIIE Ye€M Ha TPETh,

. MMEeTCsl HECKOJIBKO CYIIECTBEHHBIX OIINOOK.

OunennBaHmne TeCTOBBIX padoT:

TecTsl, cocTOAIIME U3 ISATH BOIPOCOB MOKHO MCIIOJIB30BaTh MOCIE N3YUEHHS KaXKIO0TrO
MmaTepuana (ypoka). Tect u3z 10—15 BonpocoB UCIONIb3yeTCs 7Sl IEPUOAUYECKOTO KOHTPOJIS.
Tect 3 20—30 BonpocoB HEOOXOIMMO HCIIOJIB30BATh ISl UTOTOBOTO KOHTPOJIS.

[Tpu olleHUBaHUM UCTIONB3YETCS CIEAYIOMIast IIKaa:

JUIsL TeCTa U3 ISITH BOTIPOCOB

HET OMIMOOK — OIIEHKA «5»;

OJTHa OIIMOKA - OLIEHKA «4»;

JIBE OLIMOKU — OLIEHKa «3»;
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TPHU OMUOKH — OILICHKA «2».

Ouenka pedepara.
Pedepar orenuBaeTcs Mo CIeIyOIMNUM KPUTEPUSIM:

. coOJroieHne TpeOoBaHui K ero 0(hOpPMIICHHUIO;

. HEO0OXOIMMOCTh U JOCTATOYHOCTD JJISI PACKPBITHS TEMbI IIPUBEICHHON B TEKCTE
pedepara uHbOpMaIUu;

. yMeHue o0ydaromierocs cBOOOIHO U3NlaraTh OCHOBHBIE UJI€H, OTPaXeHHBIE B pedepare;
. CIOCOOHOCTH 00YYAaIOUIETr0oCs MOHAThH CYTh 32/1aBAEMbIX YWICHAMH aTTECTAIIHOHHON

KOMHCCHH BOIIPOCOB U CPOPMYIIMPOBATH TOUHBIE OTBETHI HA HUX.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
P P P bubnnorexa [JOK
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
https://m.edsoo.ru
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 IIpenenpHBIE YIIIEBOOOPOILI — AIKAHEI 2 bubnmorexa OK
' P e P https://m.edsoo.ru
59 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 6 1 bubmmoteka IIOK
' QJIKaINEHBI, AJTKUHBI https://m.edso0o.ru
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 IIpupoaHbIE HCTOYHUKH YIJIEBOJIOPOAOB U 3 1 bubmmnoreka HOK
' UX mepepadoTKa https://m.edsoo.ru
Hroro 1o pasneny 13
Pasnen 3. Kuciopoacoaep:xamnue oprannyeckue coeinHeHust
bubnuotexa [JOK
3.1 Crupter. ®enon 3 1
https://m.edsoo.ru
39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 bu6muoreka [JOK

Crnoxubie 3¢upsl

https://m.edsoo.ru
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bubnunorexa LIOK

33 YTaeBO/E 3 https://m.edsoo.ru
Wroro no pazueny 13
Pazpea 4. ‘A30Tc0uepmamne OpraHuYecKue coeMHeHMs
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 BH6J_IHOTeKa HOK
https://m.edsoo.ru
Hroro no pazneny 3
Paspean S. ‘BLICOKOMOHeKleﬂpHI)Ie COeIMHECHUA
5.1 [Tnactmaccel. Kayuyku. Boigokna 2 ]t?tlfr?snll//lr?:é(si)groul{
Hroro no pazneny 2
bubnunoreka LIOK
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

https://m.edsoo0.ru
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Konrpoubusie IIpakruyeckue p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
bu6mmoreka [IOK
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
https://m.edsoo.ru
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 bubnnoreka [JOK
' BEILIECTB https://m.edsoo.ru
bubmuorexa [JOK
1.3 XUMUYECKHE peakluu 6 1 1 1
https://m.edsoo.ru
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi xumust
bubmuoreka [JOK
2.1 Mertabt 6 1 1
https://m.eds00.ru
bubnuotexa [JOK
2.2 HewmeTamisr 9 1 1 nosmotexa I
https://m.edsoo.ru
53 CBs13b HEOPTAaHUYECKUX M OPTAHHYECKUX 9 bubnmoreka [JOK
' BEIIECTB https://m.edso0.ru
Hroro no pazneny 17
Pa3nen 3. XumMus u ;Ku3Hb
bubmuorexa [JOK
3.1 XHUMUS U )KU3Hb 4 1

https://m.edsoo0.ru
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne Tema ypoka Kourpoas- Ipakru- [ara uudpoBbIie
n/n Bcero  Hble yeckue u3ydyeHusi odpa3oBaTesibHbIE
padoTbI padoTbI pecypcbl
[Ipenmer opraHnyecKol XMMUHU, €€ BOSHUKHOBEHHUE
1 P P ’ ’ 1 https://m.edsoo.ru
pa3BUTHE U 3HAYCHUE
Teopus cTpoeHHs] OpraHUYECKUX coeHeHn A. M.
2 p p B p 1 https://m.edsoo.ru
BytnepoBa, €€ OCHOBHBIEC MOJIOKEHHUS
[IpencraBienue o Ki1accuPUKAIMN OPraHUYECKUX
3 BemecTB. HomeHkmarypa (cucremaruyeckas) u 1 https://m.edso0.ru
TPUBUAJIbHBIE HA3BAHUS OPTaHUYECKUX BELLECTB
4 AJIKaHBI: COCTaB ¥ CTPOECHHUE, TOMOJIOTUYECKHUU P https://m.edso0.ru
MeraH 1 3TaH — IPOCTEUIINE IIPEACTABUTENN AJIKAHOB https://m.edso0.ru
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA https://m.edso0.ru
OTUieH U NPONUIEH — MpOCTeiIlne IpecTaBUTeNn
7 P P P 1 https://m.edso0.ru
AJIKEHOB
[TpakTrueckas padora Ne 1. «[lomyueHue sTuineHa u
8 p P . i 1 1 https://m.edsoo.ru
U3Y4YEHHE €r0 CBOMCTBY
Ankanueunsl. byragunen-1,3 u metmnoyraguen-1,3.
9 T ’ T ' 1 https://m.edsoo.ru
[TonydyeHne CHHTETUYECKOTO KayyyKa U Pe3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,
10 TOMOJIOTHYECKHUN psAll. AIETUIIEH — MPOCTEUIINI 1 https://m.edso0.ru
MIPe/ICTaBUTENb aJTKUHOB
11 Bbruncnenus no ypaBHEHUIO XMMUUECKOHN peakinun 1 https://m.edsoo.ru
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12

ApeHbl: 0eH3011 1 TOJIy0JI. TOKCHYHOCTh apCHOB

https://m.edsoo0.ru

I'enernueckas cBA3b YrJI€BOAOPOAOB, IPHUHAMICKAIIUX K

13 https://m.edso0.ru
Pa3IUYHBIM KJ1accaM
[IpupoaHbIe HCTOYHUKH YTIEBOJIOPOAOB: MIPUPOAHBIN ra3

14 Y TIONyTHBIC HE(TSIHBIC Ta3bl, HEPTh U MPOTYKTHI €€ https://m.edso0.ru
nepepadoTKu
[IpupoiHBIE HICTOYHUKH YIJIEBOIOPOAOB: IPUPOJHBIN ra3

15 Y TIOTIYTHBIE HEPTSIHBIC Ta3bl, HEPTH U MPOIYKTHI €& https://m.edso0.ru
nepepadoTKu

16 KonTponbHas padbota no pazzaeny «YrieBoaopoab» https://m.edsoo.ru
[IpenenpHbIe OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHOI.

17 P P https://m.edso0.ru
Bogopoanas cBsi3b

18 MHOroaroMHsble€ CIMPTHI: ATWICHITIMKOJIb U TIIULEPHUH https://m.edso0.ru
®DeHo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U

19 p - yasL, & https://m.edso0.ru
XUMHYECKHE CBOMCTBA, TPUMCHCHHE

20 Anpaeruabl: GopManIbAeTUA U alleTalbIeru 1. AIIETOH https://m.edsoo.ru
OIHOOCHOBHEIE MPeIeTbHBIC KAPOOHOBBIC KHCIIOTHI:

21 P P https://m.edso0.ru
MypaBbHHAS U YKCYCHAas
[TpakTuueckas pabota Ne 2. «CBoiicTBa pacTBOpa

22 p N p p p https://m.edsoo.ru
YKCYCHOM KUCIIOTBD)
CreaprHOBas U OJICMHOBASI KUCIIOTHI, KaK MPEICTABUTEITH

23 P ’ P https://m.edsoo.ru
BBICIIIUX KapOOHOBBIX KHCIIOT
MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, MX

24 N https://m.edsoo.ru
MOTOIIIEEe JCHCTBHE
CrnosxHble 3(Upbl KaKk MPOU3BOIHBIE KAPOOHOBBIX

25 Pup P P https://m.edso0.ru
KHCIOT. [ UApOan3 CIOXKHBIX (UPOB

26 Kupsr: runponus, npuMeHeHne, OMoJIOTHYecKast pojb https://m.eds00.ru
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KHUPOB
VrineBoawl: cocTaB, knaccudukanusa. Baxxaennime

27 a uran 1 https://m.edsoo.ru
MIPEJICTAaBUTEINH: TJIF0K03a, PpyKTO3a, caxapo3a

28 Kpaxman u nie/utosio3a Kak IpupoIHbIEC TOJTUMEPHI 1 https://m.edso0.ru
KonTtponsHasg pabora 1o pasuei

29 p p pasiely 1 https://m.edsoo.ru
«Kucnopoacoaepxaiiue OpraHMueCKue COSTUHEHUS

30 AMUHBI: METUJIAMAH U aHWIHH 1 https://m.edsoo.ru
AMWHOKUCIIOTHI KaK aM$OTEPHBIE OPTraHUYECKHAE

31 Gotep p 1 https://m.edsoo.ru
COEIMHEHNS, UX OMOJIOrMYecKoe 3HaueHue. [lenTuant
Benku kak nmpupoHble BLICOKOMOJIEKYIIIPHBIE

32 PHpOA yp 1 https://m.edsoo.ru
COEIMHEHNS
OCHOBHBIE ITOHATHUSA XUMUAU BEICOKOMOJIEKYIISIPHBIX

33 N yip 1 https://m.edsoo.ru
COEIMHEHUN
OCHOBHBIE METOBI CUHTE3a BHICOKOMOJIEK YIISIPHBIX

34 . yp 1 https://m.edsoo.ru
coequHeHmi. [ImacTmMacchl, Kayqyku, BOJIOKHA

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34

29



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

11 KJIACC

KosmuecTBo yacos JJIeKTPOHHBIE
Ne Tema ypoxa Konrpoan- IIpakru- [ara uudposbIe
n/n Bcero HbIe yeckue u3yyeHusi odOpa3oBaTesIbHbIE
padoTbI padoThbI pecypcbl

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS

1 1 https://m.edsoo.ru
KOH(UTypanus aTOMOB
Ilepunonnueckuii 3akoH u [lepuonnueckas cucrema

2 XuMUUYecKuXx djemMeHToB JI. Y. MenaeneeBa, nx CBI3b 1 https://m.edsoo.ru
C COBPEMEHHOM T€OpHUEH CTPOCHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB U UX COEAMHEHUH 1O TPYIIaM U

3 nepuoiaM. 3HaueHHe MePUOAUIYECKOr0 3aKOHA U 1 https://m.edso0.ru
CUCTeMBI XUMHUUeckuX 3yemenToB J.1. Meneneesa
B Pa3BUTHHU HAyKH
Crpoenue BemiecTBa. XMMHUUYECKasi CBSA3b, €€ BUBL;

4 MEXaHHU3Mbl 00pa30BaHUS KOBAJIEHTHOU CBSI3U. 1 https://m.edso0.ru
Bonoponnas ceAa3b
BanentHocTb. DnekTpooTpuniarenbHOCTh. CTeneHb

5 OKHCIIeHUs. BelecTBa MOJIEKYISPHOIO U 1 https://m.edso0.ru
HEMOJIEKYJIIPHOTO CTPOCHHUS
[TonsTie 0 nUcnepCHBIX cucTeMax. VICTUHHBIE 1

6 KOJUTOMHBIE pacTBOPBL. MaccoBas J10J1s1 BEIIECTBA B 1 https://m.edsoo.ru
pactBope
Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUIECKUX

7 coeMHEeHMI. ['eHeTnYecKas CBsI3b HEOPraHUYECKUX 1 https://m.edsoo.ru

BCIICCTB, PAa3JIMYHBIX KJIIACCOB
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Knaccudukanus XUuMHYECKUX PEeaKIuii B
HEOPraHWYECKOM M OPraHnYeCKON XMMUHU. 3aKOH
COXPaHEHHUS MaCChl BELIECTB; 3aKOH COXPaHEHUS U
MPEeBpaLICHHs SHEPTUU IPU XUMHUECKHUX PEaKIHIX

https://m.edsoo0.ru

CkopocTtb peakiuu. OOpaTuMble peakLuu.
XUMHUYECKOE PABHOBECHUE

https://m.edsoo0.ru

10

11

12

[Tpaktrueckas padota Ne 1. «BrnusiHME pa3InuHbIX
($aKkTOPOB Ha CKOPOCTh XMMHYECKON PEaKIIHm)»

DnekTpoauTrueckas aucconuanus. [lonstue o
BoZI0OpoAHOM Toka3zatene (PH) pactBopa. Peakmmu
UOHHOTO 0OMeHa. ['Maponu3 opraHudecKux u
HEOPraHMYECKUX BEIICCTB

OKHUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.
[TonsiTHe 00 A7EKTPOIIM3E PACIIIIABOB U PACTBOPOB
coJien

https://m.edsoo.ru

https://m.edsoo.ru
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13

Kontponbnas padota no pazneny «Teoperudeckue
OCHOBBI XUMHUN»

https://m.edsoo.ru

14

15

16

Mertamibl, ux nojgoxenue B Ileproauueckoii cucreme
xumudeckux sneMeHnToB . . Menpaeneesa u
0COOEHHOCTH CTpoeHHUs aToMOB. O01ne puznyeckue
CBOMCTBA METAJUIOB

CmuiaBbl METAJIOB. DIIEKTPOXUMUYECKHUM Pl
HaIpsHKEHUN METAILIOB

XUMHUYECKHE CBOMCTBA BaXKHEUIIINX METAJIJIOB
(HaTpuil, Kanui, KaNbIUKA, MAaTHUN, AIFOMUHHAN) U UX
COE€IUHEHHI

https://m.edsoo.ru

https://m.edsoo0.ru

https://m.edsoo.ru

17

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COeTUHEHNN

https://m.edsoo.ru

31



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

XUMHYEeCKHE CBOMCTBA IIMHKA, JKele3a U uX

18 . https://m.edsoo.ru
COEIUHEHNI
ITpaxtnueckas padora Ne 2. "Pemenne

19 P P " https://m.edso0.ru
IKCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «MeTaribhy
Hemeramibl, ux nonoxenue B [leproanueckoi

20 cucteMe xuMmudeckux sneMenToB Jl. M. MenaeneeBa https://m.edsoo.ru
1 0COOEHHOCTH CTPOEHUS aTOMOB
®dusnyecKkue CBONCTBA HEMETAIOB. AJUIOTPOITHS

21 HEMETaJUIOB (Ha IpUMEPE KUCI0pOoa, CEePHI, https://m.edso0.ru
docdopa u yriaepona)
XUMHYECKHE CBOUCTBA raJIOr€HOB, CEPEI U UX

22 . - CoP https://m.edso0.ru
COEUHEHUI
XuUMHUUeCKHE CBOICTBA a30Ta, hocodpa U ux

23 . > pocodp https://m.edso0.ru
COEIUHEHUI
XHUMHUUYECKHE CBOICTBA yIiIEPOAa, KPEMHHUSI U UX

24 . yHIepoaa, kp https://m.edso0.ru
COEIUHEHNH
IIprumeHeHne BaXKHEUIINX HEMETAIUIOB U UX

25 . https://m.edsoo.ru
COeIUHEHUI
O00011IeHNE U CUCTEMATHU3ALUs 3HAHUI 110 TEME

26 «HemeTtamnbry. Beraucnenus mo ypaBHEHHSIM https://m.edsoo.ru
XUMHUYECKHUX PEAKIINA U TEPMOXHUMHUCCKHAE PACUETHI
IIpaxtnueckas padora Ne 3. «Pemenne

27 P P " " https://m.edsoo.ru
AKCIIEPUMEHTABHBIX 3a/1a4 1o Teme "HemeTtammsr"»
KontponsHas padora mo teMaMm «MeTauisl» |

28 P P https://m.edsoo.ru
«Hemertaminy
Heopranunueckie u opraHudeCcKue KUCIOTHL.

29 P p https://m.edsoo.ru

HeopraHquCKHe H OPraHUYCCKHUEC OCHOBAHUA
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AMpoTepHbIe HEOPTaHNYECKHE 1 OPTaHUYECKHE

30 coeMHEeHMS. [ 'eHeTHYecKasl CBsI3b HEOPTaHMYECKUX U 1 https://m.edso0.ru
OpPraHUYECKUX BEIIECTB
Ponp xumuu B 00ecTieueHU 3KOJIOTHICCKOM,

31 YHEPreTHYECKOH M MUIIEBOM 0€30MacHOCTH, 1 https://m.edso0.ru
Pa3BUTHH MEIUITTHBI

39 [IpencraBienus 06 oOmKX Hay‘IHI)IXUHpI/IHHI/IHaX 1 htts://m.edsoo.ru
MIPOMBIIIJICHHOTO TTOJTyYEHUS BAXKHEHIIINX BEIIESCTB

33 UYenoBek B MUpPE BEILIECTB U MAaTEPUAJIOB https://m.edsoo.ru

34 XuMHS ¥ 30pOBbE YEIIOBEKA https://m.edso0o.ru

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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