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MNOACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEJHETO 00IIero 00pazoBaHus 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 (POIl COO), mpencraBneHHbIX B DenepaqbHOM TroCynapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJIOKEHUH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEICTBAMH y4eOHOTO MpeaMeTa
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJy4aeMO€  BBITYCKHHKaMU  0011e00pa3oBaTeabHOM
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MNPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro 00pa3oBaHus. OJTU LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
o01rero 00pa3oBaHusl CpeACTBAMH Y4eOHOTro mpeamera «XuMus», COAEpKaHHEe U MOCTPOCHUE
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
Hesneil ¥ NPUHIMIIOB, XapaKTePU3YIOLUUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro OO0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpYXaroIeM MUpE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE TMOHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHass XMMHsI Kak Hayka CO3MJIaTeNIbHAsA, KaK Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHYecKOi, MNHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmMMMH IENIMH M NPUHIUIAMH CPEIHEro o0Iero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYCCKAX OPHEHTHUPOB, YCIEITHOTO BKIIOUEHHS] B JKH3HBb COIUYMA,
NIPOIOJDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISIOTCS 0a3oBble Kypchl — «OpraHnuyeckas
xumus» U «OO01as 1 HeopraHudecKasi XUMHEs, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX
SBJISIFOTCS. OCHOBBI 0a30BOI HAyKU: CUCTEMA 3HAHUN 110 HEOPTaHUUYECKOW XUMHUHU (C BKIIOUYECHUEM
3HaHWHN W3 OOIIel XUMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
OpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHI, 3aKOHOB U TEOPUN XUMUH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Marepuaiga M OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHUU 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 IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Ceenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX HArOTCS B Pa3BUTHU — OT YIJIEBOAOPOAOB JO
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCIMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs] B mpeaMeTe «XHUMUs» 0a30BOTO0 YPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOMIET0 OOpa3oBaHHMA TEOPETHUECKUH MaTepuan W
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyecKass XUuMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJI0JIOIMYECKUX MO3UILIMM,
riry0XKe TMOHSATh HCTOPUYECKOe H3MEHeHHe (PYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

Ennnas cucreMa 3HaHUM O BaXKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTUA M 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JESITebHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBaKEHHUS K IpoIeccy
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATh €€ N7 MOMOJHEHHS 3HAHUMU, pelleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIbHBIX HCCIIEOBATENbCKUX 3a7ad. B 1ienom coaepxaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS H3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4JaromnXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsl TIOHUMaHUS (PUIOCOPCKUX UACH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUH MMyTEM dKCIIEPUMEHTA
U peIIeHUS TPOTUBOPEYHI MEXIy HOBBIMHU (aKTaMH U TEOPETUUYECKUMHU TMPEINOCHITKAMH,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
HSHEPreTUYECKUX PECYPCOB, CHIPhS, CO3[aHUSI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mulane pemieHus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALMU  O0YYaroIIMUXCS
MPUHATBIE MPOTPAMMON IO XHMHH TOIXOJBI K OMPENENICHUIO COJEPKAHHUS M TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaioT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUN, MMEIOIINX
0a30Boe 3HaUCHUE I PA3TUYHBIX BHIOB JEATEILHOCTH: PEIICHHs MpoOIeM, MOMCKa, aHAIU3a U



00paboTkn wHMOpMAIMK, HEOOXOMUMBIX I TPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCIICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
HA YpOBHE cpeaHero obOmero oOpa3oBaHHs, TMPH  ONPEICICHUU  COJAEp>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 METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOod K
OTIpEe/IeNICHUIO 1eJIel N3YUEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

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

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUW KaK Ba)KHEHIIEW coCTaBIstOLICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JieXkKaT KIFOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO 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, UMEIOIIUX MECTO B MIPUPOJIE, B MPAKTUUECKOM U
MOBCE/IHEBHOM JKU3HH;

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

Hapsiny ¢ atam, comepikarenpHas XapaKTEpPUCTHUKA MEeH W 3a7a9 U3YUCHHS MPEAMETa B
mporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpazoBanus. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIeiH
CTCTICHH OTAAETCA TPEANOYTCHUE MPAKTUYCCKOW KOMIIOHEHTE COJIEp)KaHUs OOydYeHUs,
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:

ajanTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHpA,
(GbopMUPOBaHHE WHTEIUICKTYalbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPHHATHIO T'PAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
UMEIONNX YHUBEPCAIBHOE 3HAUYCHHUE JUUIS PA3IUYHBIX BHJIOB JICATCIBHOCTH: PEIICHHS 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€30MaCHOCTH XapaKTepa BIHSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPeay;

pa3BHUTHE MMO3HABATEIILHBIX MHTEPECOB, MHTCIUICKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00y4JaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B

COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbBIE MH()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, KOTOpbIe OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HampaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
NPUPOJIONIONIB30BAHUS, TIOMONHEHHUS SHEPIeTUYCCKUX PECYpCOB W COXPaHEHHsS TMPHPOIHOTO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO0 OTHOIICHHS K MPHUPOJIEC U CBOEMY
3JI0pOBBIO, a TAK)XXE MPUOOPETEHUS OIBITA MCIIONB30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHATHS
IPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHUYECKHUMH SBJICHHUSIMU.

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

OO0miee 9nCiioO 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero obpazoBaHusi, cocrapiser 68 yacoB: B 10 kiacce — 68 vaca (2 yac B Hexeno), B 11
Kyacce — 68 Jaca (2 4ac B HEJIeIIo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHM4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHUE B MOJIYYCHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHble (OpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMU4ecKasi CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBS3HU.

[IpencraBnenne o  kiaccupuKalud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) W TpPUBHAJIBHBIE HA3BAaHUS BAKHEHIIMX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX INPEBpAIllEHUI: 03HAKOMIIEHHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUM (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mpocTeiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUuu 3aMeleHus |
TOpPEHUS), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psJl. DTUIEH U IPONUJIEH — MPOCTEHUIINe
MPEJICTABUTENIN AJIKEHOB: (DM3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATAIIUH, OKUCIICHUS U TIOJIMMEPHU3allNH ), TOTYYeHUE U IPUMEHEHHE.

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

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHsS, TOMOJOTHYECKHH psia. ALETUIEH —
MPOCTEHININI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKHUE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIH, TOPEHHUS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE M TpUMEHEHUue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolcmea (peakyuu 2an02eHUpPOSanUs U HUMPOBAHUS), NOJYYeHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJISKAIIIME K Pa3INYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHbIii 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
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb U MPOIyKThI €ro nepepaboTKH.

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KOJuteKuu «HedTe» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

Pacuérnbie 3a1aun.




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

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrue. BogopoiHele cBsI3U MEXKAy MOJIEKYJaMu cupToB. JleificTBre MeTaHoIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHTJIUKOJISL.

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

Anpaeruapl U kemowuwl. DopManbaeruj, aueTaIbICTU]: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakLuu OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHBIC pEaKLUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalM), MOoIdydeHue M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs 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.
Kupsl. I'maponus xxupos. [Ipumenenne xupoB. buonorudeckas poiib KUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmajia U LEUII0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHMcIeHHE 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHbIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
KpaxMaja C HOJOM), NpPOBEACHUE TPAKTHUYECKOH paboThl: CBOHCTBA pacTBOpa YKCYCHOU
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 MU MPOAYKTOB PEAKIIIH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.



benku kak mpupoJHBIE BBICOKOMOJEKYISIpHbIE coeauHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: J€HAaTypalus OENKOB IMpH HAarpeBaHWM, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIUS U MTOJIMKOHEHCALINS.

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

MexnpeameTHble CBA3H.

Peanuzanus MexnpeIMeTHBIX CBA3€ MpH M3y4eHHUU opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
HOHATHUH, SBJSIOIINXCS CUCTEMHBIMU JIJIs1 OT/IEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IMOHATHS: SIBIEHHE, HAay4yHbId (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoOe COCTOSIHUE BElleCTBa, (pU3MUECKUE BETUYMHBI U €AMHUIIbI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/IBI, MTOJIE3HBIE HCKOMAEMbIe, TOIUINBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

Teopernyeckne 0OCHOBbI XMMHH

XUMUYEeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpOBHHU, MOTYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesielieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYpalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XuUMHUYeCKHUX 3yeMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUs CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEILECTB
10 TPYIIIaM U NeproaaM. 3JHadeHNEe IEPUOIUYECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuAbl XUMHYECKOH CBsI3U (KOBaJIEHTHAas
HEMOoJISIpHasl U TOJISIpHAasi, MOHHAsA, MeTaJUIMyecKkas). MexaHu3Mbl 00pa3oBaHUsl KOBaJEHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNeKTpooTpUuliaTebHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPHL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranmdeckux coeauHeHuid. HomeHkiarypa HeopraHudeckux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHMYEeCKOM XMMHUU. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALLCHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
Xumnueckoe paBHoOBecue. (DakTOpbl, BIUSIONINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnektponauTtnueckas aucconuanus. CunbHble U crnabbie 3MeKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHas, IIETOUHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MOJIeNIed KPUCTAUNIMUECKUX PEImETOK, HAOIIOJIeHHEe ¢ OMNHCAaHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpeJIeJIEHUE CPellbl PaCTBOPOB BEILIECTB C MOMOILIBIO YHUBEPCATBHOTO MHAMKATOPA, PEAKIIHU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATHUS «MACCOBAasi 0JI BEIIECTBAY.

Heopranuveckasi Xumus

Hemerannel. Ilomoxkenue HemeramioB B Ilepuonuueckoi CHUCTEME XUMHUYECKHUX
anementoB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBONCTBA
HEMETAIJIOB. AJTOTPONHS HEMETAJNIOB (Ha IpUMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yIJIepo/ia U KPEMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOTHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxenne MeramioB B [leproandeckoil cucteMe XMMAYECKHUX JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJLIOB. DJIEKTPOXMMHUYECKUU Pl HAMPSIKEHUI
METaJIOB.

XWMHUYECKHE CBOWCTBA BAXKHEUIINX METAJUIOB (HATpPUHM, KaJMi, KaJabIlUd, MAarHUM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

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

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBpAILlEHHI: H3ydeHUE
KOJUIeKIMU «MeTauibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
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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.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO H3BECTHOMY KOJMYECTBY BEIIECTBA,
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 o0GecriedeHnn 9K0JIOTHYECKOM, SJHEpreTUYeCcKol 1 MUIIEeBOi O€30I1aCHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

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

UYenoBek B MHUpPE BELIECTB M MaTEpHUANOB: Ba)KHEWIINE CTPOUTEIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 0€30MacHOTrO MCIIOJIb30BAHMS ITPETIAPaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 xyacce OCyIIECTBISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHbBIX HMOHATHI,
TaK U NOHSTUMN, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

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

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

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

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO03SIICTBEHHOE IIPOU3BOICTBO, nuIIeBast
IIPOMBINIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JIEKTPOHHAS IMPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.
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INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IIPOITPAMMBI 110 XHMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
IpoTrpaMM CpPEAHEro oOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOorpaMM CpeaHero o0Iero 00pa3oBaHusl SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIIAIONIUE:

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

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULMNA 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TIPUCYIIMMH LEJIOCTHOH CHUCTEME XHUMHYECKOTO
oOpa3zoBaHus;

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

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
yuyeOHOM M BOCIUTATEIbHOM JEATENIBHOCTH B COOTBETCTBUM € T'YMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCThH
OTBITa TIO3HABATENHHONM M TPAKTHYECKOW MAEATENHbHOCTH OOYYAIOMIMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

0CO3HaHMsI 00YYAIOIIMMHUCS CBOMX KOHCTUTYILIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOINCHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ TO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIETUIO0 OTEYECTBEHHOMH
XUMHU;

yBa)KEHHsI K IpOIEecCy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJI0JICHHH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIbHBIX IOUCKOB, TIOCTOSIHHOTO TPYAA YUEHBIX U IIPAKTUKOB;
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UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IOJyYEHHMM M IOCIEAYIOLIEM aHaJIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOTO IOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHPYSICh Ha MOpPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IOCTYNKM CBOMX TOBAapuIlEd C NO3MLHUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUN 3TUX ITOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOuto/IeHHsT MpaBUl 0€30MacHOro OOpallleHusi ¢ BEIeCTBAaMHM B OBITY, ITOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATUS BPEAHBIX HpPUBBIUEK (YHOTpeOJEeHUs aJIKOrouisd,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JEeSTEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PEIIEHWU MPAaKTUYECKUX 3a/4ad COLMAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUS K TPYY, JTIOASIM TpyJla U pe3yibTaTaM TPYAOBOM AESATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

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

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHHS HEOOXOJMMOCTH HCIOIb30BAHUS JTOCTHKEHUN XUMUH JUIsl PEIlIEHUs] BOTIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpEl OKPYXarollel NPUPOIHOMN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBHUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CIOCOOHOCTH U YMEHHS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YpPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTHUKH;
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NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpYKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUM JUIsI COBPEMEHHOW LMBWIM3AaLMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM MEIMIIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBIICHUI OKpYXKAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUSA AJIS peLeHus mpolieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

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

3HauuMBble s (HOPMHUPOBAHMS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXAUCLHUIIIIMHAPHBIE
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTEMa, HaY4YHbIH (akT, IPUHLUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIIEIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecmeunBatoipe (opmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMHN 00YyJaroINXCs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE JACWCTBHUS B IIO3HABATEIHHOW U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HGﬁCTBI/IS[MH.

OBi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUIMHU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

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

OTIpEIeNATh LEIN NeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HX JOCTHKECHHS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHLIMU LCIIAMU;
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UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHABIMBaTh MX B3aMMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE pACCYXkJIeHUs (MHAYKTUBHBIC, IEAYKTHBHBIC, IO aHAJIOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSL
JUIS BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XMMUYECKUX PEaKIUil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIBHO C(hOpMYyIUPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOJIOJATh 32 XOJOM IIpOLecca, CAMOCTOSITENIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
OPOSIBIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OILIEHUBAThH €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEUUBOCTH;

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

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TTIOUCKOBBIX CUCTEM;

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

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyecKkue M MaTeMaTH4eCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbI B XOJIe AMANIOTa W/WUIN TUCKYCCHH,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;
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BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIpU  BBIIOJHEHUM XMMHYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU 1€CTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPU BHITOJHEHUHM YYEOHBIX M HCCIENOBATENIbCKUX 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 TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOW s
PCIICHHA MPAKTHYCCKUX 3adad M OKOJOTHMYCCKHU 000CHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATaOIINe
MOHSTHS (XUMHUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aToMa, MOJIEKYJia, BalEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIIMOHAIbHAS TpyMNa, pajguKan, HU30MEpHUs, U30MEpPbI, TOMOJIOTUYECKUH psia, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COEAMHEHUS, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIMEC B OCHOBC ITOHHMMAHUSA
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU M 0€30MaCHOM UCTIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESATEITHHOCTH YETIOBEKA;

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

C(i)OpMHpOBaHHOCTI) YMGHI/II\/'I HCIIOJIB30BAaTh XMMHYECCKYIO CHUMBOJIMKY JJIA COCTAaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpPMYITT OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJENIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M POCTPAHCTBEHHOTO CTPOCHUS;

C(l)OpMHpOBaHHOCTI) YMCHI/II\/’I YCTaHABJIMBATh MPUHAJICI)KHOCTh U3YYCHHBIX OPTraHUYCCKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPeAeNE€HHOMY KJIAcCy/Tpynmne COeauHEHUN

(YTHGBOI[OpOI[BI, KHCJIOPOJ u a30TCoCpIKaIIuC COCOAMHCHUA, BBICOKOMOJICKYJIAPHBIC
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COCIMHCHMS), J1TaBaTh MM Ha3BaHWs 1Mo cuctematudeckoir HomeHkiatype (IUPAC), a Taxxke
NPUBOJNUTh TPUBHAJBbHBIC HA3BAaHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJIMKONb, TIMLEPUH, (eHo, (OpMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsi KMCIOTa, CTEApUHOBAsl KHUCIIOTa, TJIIOK03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

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

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BeniectB 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
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMUHbIX KIACCOB OPraHUYEeCKUX BEIIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbICeTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMai, [eIUII0I03a, aMUHOYKCYCHAasi KHCIIOTa), WIUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yrolib), CIOCOOBI HMX MEPepadOTKH M TPAKTUYECKOE MPUMEHEHHE
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 UM MPOAYKTOB PEAKIIIH);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
NO3HAHUS, MCIIOJNB3YEMbIX B XHMHUHU TP M3YUYEHUH BEIIECTB M XMMHUYECKHX SBJICHUH
(HaOmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHWYECKHE 3HAHUS JIJIS IPUHSTHS PEIICHNH B KOHKPETHBIX )KMU3HEHHBIX CUTYaIUIX, CBI3aHHBIX
C BEIL[ECTBAMU M UX MPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KEe MpaBUia OOpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU 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 BEHIECTB, JCHATypalus OCIKOB MpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWIAMH TEXHHKH 0€30MTacCHOCTH
npu oOpallleH!H C BEIEeCTBAMU U JTAOOPaTOPHBIM 00OpYIOBaHUEM, HPEICTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3aluCH ypaBHEHUH COOTBETCTBYIOUIMX pEaKIHi |
(bopMyITHpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

Cc(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nH(popmaruun, UHTepHeT u Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COONIOJAaTh TMpaBUiIa SKOJIOTMYECKH IIeJIeCO00Pa3HOro
MOBEJICHUS B OBITY M TPYIOBOH IEATETHHOCTH B IENSIX COXPAHEHHs CBOETO 370POBbS M
OKpY’Kalolie MPUPOJHON Cpelbl, 0OCO3HABATh OMACHOCTH BO3JCHCTBHS Ha JKUBBIC OPTraHU3MBI
OTpe/IeNIEHHBIX OpPraHMYeCKUX BELIeCTB, MOHMMAas cmbici mnokazatens [IJIK, moscHATh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIIECHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;
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JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

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

11 KUIIACC

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

c(OPMUPOBAHHOCTh TPEIACTABICHUN: O XUMHYECKOW COCTABIISIFOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIU XUMHUU B IMO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpOBAHUU
MBILUICHUST W KYJIbTYPhl JIMYHOCTU, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHS 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, MOJSPHBIE O00BEM, BAJICHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUITMYECKasi  peméTka, THUIBI XMMHMYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJUTHI,
HEDJIEKTPOIIUTHI, SICKTPOJIUTUYECKAS TUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOM  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAIICHUS DHEPTUU MPU XUMUUYECKHX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJIUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHUA,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(aKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEeHUU U O€30MaCHOM HCIOIb30BaHUHN
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JACSITEIHHOCTH YEJIOBEKA;

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

c(hOpMUPOBAHHOCTh YMEHUN HCMOJIB30BaTh XMMHUUYECKYIO CHMBOJUKY JJII COCTABJICHHS
dbopMyn BeHIECTB W ypaBHEHUH XHWMHUYECKUX PEaKIUil, CHUCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWs OTICIbHBIX HEOPTaHUYECKMX BEHIECTB (yrapHbIii Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi W3BECTh, HeramiéHas W3BECTh, NMUThEBAas COJa, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUI OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMUYIECKIX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HOHHAS,
MeTaJuIhuecKasi, BOAOPOJAHAs) B COCAWHEHUSX, THUIM KPUCTAUTMYECKOW PEmETKH 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 OMpPEAEIEHHOMY KJIAcCy/TpynIe COeUHEHNH (MMPOCTHIE BEIIECTBA — METAJUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIE THAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO 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, HCHONB3Ysl TOHATUS «S-, P-, O-DJIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBICHATH 3aKOHOMEPHOCTHM HW3MEHEHHS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JMYHBIX KJIacCOB, NOATBEPKIATh CYILIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYECKUMMM BEIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pEarupyrolIMX BEIIECTB, TEIJIOBOMY 3(PQeKxTy peakuuu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAalEHHBIE YPAaBHEHUs peaklUil HOHHOIO OOMEHa, YUUTbhIBAsl YCIIOBUS, IPU KOTOPBIX 3TU
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILIECTB;

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

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJCcTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLMIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, 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 COONIOAATH MPaBHJa MOJb30BAHUS XUMUUYECKOW TOCYIAOU U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHYECKUH SKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3yibTaThl XUMHUYECKOTO SKCIepUMEHTa B (opMe 3alucH YpPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;
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c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBAa MacCOBOM KOMMyHHKauuu, MHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaloIllel MPUPOJIHON Cpebl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAenEHHBIX BEIIECTB, MOHUMAast cMbICH nokaszarens [1JIK, moscHATh Ha mpuMepax CrnocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMUYCCKUX SBIICHUM;

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 7 1
M. bytieposa
Htoro no paznemny 7
Paznea 2. Yraesogopoasl
2.1 [IpenenbpHbIE YTIEBOIOPOIBI — aTKAHbI 5
99 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 7 1 1
' AJIKaJIUCHBI, aJIKMHBI
2.3 ApoMaTn4ecKue yrieBoioposl 5
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 5 1
' ux repepaboTka
Hroro no paszneny 22
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Crnuptsl. ®enon 8 1
Anpaerunpl. KapOOHOBBIE KUCTTOTHI.
3.2 P 10 1 1
CrnoxHble 3¢upbl
3.3 YrieBoasl 6 1 1
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Hroro no pazneny

Pasznen 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

24

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 6
Wroro no pazueny 6
Paszgea S. BoicokoMoJieKky/JIsipHbIE COeINHEHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 9
Htoro no paznemny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIe
Ne /it P Kontpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 4 1
anemenToB 1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 3
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 10 1 1
Htoro no paznemny 22
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Mertabl 18 1
2.2 Hemeramibt 10 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 13 1
BEILIECTB
Hroro no pazneny 41
Pa3znen 3. Xumus u Ku3Hb
3.1 XWUMUS U )KU3Hb 5
Hroro mo pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 2
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Koanvecrso yacos Nara D1eKTpoHHbIe HUPPOBLIE
Ne i/ Tema YpoOKa KOHTpOJILHLIe HpaKTI/I‘IGCKI/Ie oﬁpasoBaTe.ﬂbnme
Bcero H3YYeHH S
padoThbI padoTbI pecypchl
/3
Teopusi XMUMHYECKOT0 CTPOEHHUSI OPraHUYECKHUX COeTUHEHH .
DJIEKTPOHHASI MPUPOIA XUMHYECKHX CBsI3ei
[IpenMeTt opraHu4YeCcKON XMMHUU. Ne 1l bubnunoreka LIOK
1 1 https://m.edso0.ru/7f41a636
Teopus XUMHUYECKOTO CTPOCHUS No 2 bubmmoreka [JOK
2 OpraHM4eCKHUX BELIECTB 1 https://m.eds00.ru/7f41a636
IIpakTuyeckas paGora 1 mno Ne3 bubnnoreka [JOK
TeMe: KauecTsennoe https://m.eds00.ru/7f41a636
3 ornpezeneHue yraepoaa, 1 1
BOJZIOpO/A u xJiopa B
OpPTaHUYECKUX COCIMHE HUAX
CocrosiHuE 1EKTPOHOB B aTOME No 4 bubnnorexa [JOK
4 1 https://m.eds00.ru/7f41a636
OneKTpoHHas npupozaa Ne 5 bubmuoteka [IOK
5 XUMHYECKHX cBsseii B 1 https://m.eds00.ru/7f41a636
OpPTaHUYECKUX COCTMHEHUSX
Knaccudpukanus opraHnyeckux Ne 6 bubmmnoreka HOK
6 coe/IMHenni 1 https://m.edso0.ru/7f41a636
Ne 6 bubmuoreka [{OK
7 Pemenue 3agau 1

https://m.edso0.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IIpeneabHble yrieBoaopoabI

DJIEKTPOHHOE u No 7 bubmuorexa [JOK
8 IPOCTPAHCTBEHHOE CTpOoCHHC https://m.edsoo.ru/7f41a636
QJIKaHOB
I'omonoru 1 n3oMepsl AIKaHOB Ne 8 Bu6muoteka [JOK
9 https://m.eds00.ru/7f41a636
Meran - MPOCTEUIIINMA Ne 9 bubmuorexa [IOK
10 TPE/ICTABUTEITb ATKAHOB. https://m.eds00.ru/7f41a636
IToBTOpEeHue Ne 9 bubnnoreka [JOK
11 https://m.edso0.ru/7f41a636
Pemenue 3agau No 7-Ne 9 bubnunoreka LIOK
12 https://m.edso0.ru/7f41a636
HenpeneabHble yrieBo1opoabl
HenpenenbHble yrieBoao pojbl. Ne 9 Bu6moteka [JOK
13 AJIKEHBI:  CTPOCHHE MOJIEKYIL, https://m.edsoo.ru/7f41a636
TOMOJIOTHS I U30MEPHSI
[Tonyuenue, CBOMCTBA u Nell bubmmnoreka HOK
14 NPUMEHEHHE ATIKEHOB https://m.eds00.ru/7f41a636
15 Kontpoabsnast padora Ne 1 1 Nell
Amnann3 KoHTp/pal. Nel2 bubmnoreka [JOK
IIpakTuyeckas padora Ne 2 1o https://m.edso0.ru/7f41a636
16 teme IlonmydeHume OSTHIEHA U 1
OTIBITHI C HUM Pemenue
3aaq
17 AJKaTueHBI Ne 13 but6mmoreka [IOK
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[Tonyuenue, CBOMCTBA u Nel3 bubmuorexa [JOK
18 NPUMEHEHHUE AJTKATUEHOB 1 https://m.edsoo0.ru/7f41a636
AneTnieH U ero roMojoru Ne 14 bu6nmmoreka [IOK
19 1 https://m.edsoo.ru/7f41a636
ApoMaTnuecKne yrjieBoJ0po/bl
benzon u ero romonoru No 15 bubnuoreka [{OK
20 1 https://m.edsoo.ru/7f41a636
CpoiicTBa OCcH301a HM  €rO Ne 16 bubnuorexa [IOK
21 TOMOJIOTOB 1 https://m.edso0o.ru/7f41a636
Ypok 0000mIeHNs, 3aKpeIICHHS Ne 13 --Ne 16 bubmmoreka [JOK
22 U 3HAHUSA 1 https://m.edsoo.ru/7f41a636
KonTpoJubnas padora Ne 2 1 Nel13--Ne
23 1
16
Amnanus x/pabotsl. Pemenue bubmmnoreka HOK
24 1 Ne7 --Ne 16
3aj1a4 https://m.edsoo.ru/7f41a636
IIpupoaHble HCTOYHUKH YIJI€BOIOPOI0B M UX MepepadoTKa
IIpuponusie HUCTOYHUKHU Ne 17 bubmuoteka [IOK
25 YIJIEBOJIOPO/IOB 1 https://m.eds00.ru/7f41a636
Kokcoxummueckoe Ne 17 bubmnoreka IIOK
26 IPOU3BOJCTBO 1 https://m.edso0.ru/7f41a636
27 Heds 1 Ne 18 bubmuorexa [IOK
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Hedrp No 18 bubmuorexa [JOK

28 https://m.eds00.ru/7f41a636
Penrenue 3amau Nel7,Ne 18 bu6nmmoreka [IOK

29 https://m.edso00.ru/7f41a636

Crouptsl 4 peHobI

OnHOATOMHEBIE NpeieNIbHbBIE Ne 19 Bu6muorexa [JOK

30
cupTel. - CTpoeHUe  MOTEKys, https://m.edsoo.ru/7f41a636
M30MEpHsi U HOMEHKJIATypa

31 KonrtpoJabHas padora Ne3 Ne 19
[Tonyuenue, CBOIiCTBA i Ne 20 bubnunoreka LIOK

32 pUMEHEeHHe OIHOATOMHBIX https://m.edso0.ru/7f41a636
MPEICTbHBIX CIIUPTOB
[ToBTOpEHUE bubnnorexa [JOK

33 https://m.edso00.ru/7f41a636
MHOroaTtoMHbI€ CIIUPTHI Ne 20 bubmuoteka [IOK

34 https://m.edso00.ru/7f41a636
DeHOoJTbI Ne 21 bubmuoreka [IOK

35 https://m.edso00.ru/7f41a636
CpoiictBa  (eHONIOB U  €ro Ne 22 bubmuoreka [IOK

36 TpUMEHEHNe https:/m.eds00.ru/7f41a636

IToBTOpEeHUnE Ne 22 bubmuorexa [IOK
37

https://m.edso0.ru/7f41a636
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KapOonunpHble coequHEHUS — Ne 23 Bu6muoteka [JOK
38 b JIETH]IB] K KETOHBI https://m.eds00.ru/7f41a636
CaolicTBa u MIPUMEHEHUE No 24 bubmuorexa [JOK
39 allbIETUI0B https://m.edso0.ru/7f41a636
KapOoHOBbIE KHCTOTHI Ne25 Bu6muoteka [JOK
40 https://m.edso00.ru/7f41a636
XUMUYECKHUE CBOMCTBaA u Ne 26 bubnunoreka LIOK
41 NPUMEHEHHE  OJHOOCHOBHBIX https://m.edsoo.ru/7f41a636
KapOOHOBBIX KHCIIOT
IIpakTuyeckass  pabdora Ne No 27 bubnnorexa [JOK
42 3.Ionyuenue u CBOICTBA https://m.edsoo0.ru/7f41a636
KapOOHOBBIX KHCJIOT
Pemenue 3agau Ne 28 bubnunoreka LIOK
43 https://m.edso00.ru/7f41a636
IIpakTuyeckas pabota No 28 bubmmoteka IIOK
Ne4 Pernrenue https://m.edsoo.ru/7f41a636
44 SKCIIEPUMEHTANBHBIX 3a/1ad  I10
pacro3HABAaHUIO  OPTaHUYECKHUX
BEIIECTB
Caoxubie 3¢upsl. JKupbi
CrnoxHble 3¢upbl Ne 29 bubmuoteka [IOK
45 https://m.eds00.ru/7f41a636
Kupbr Ne 30 but6mmoreka [IOK
46 https://m.edso00.ru/7f41a636
47 Motomue cpeacTa Ne 30 but6mmoreka [IOK
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YrieBoabl
VYraesospl.I moko3a Ne 31 bubnuorexa [{OK
48 1 https://m.edso0o.ru/7f41a636
Omnurocaxapuasl. Caxaposa No 32 bubmmoreka [JOK
49 1 https://m.edsoo.ru/7f41a636
[Tonucaxapuael. Kpaxman bubnnorexa [JOK
50 1 https://m.edsoo.ru/7f41a636
o1 KonTpoJubnas padora Ned 1 Ne 33
59 [emmonoza 1 No 34 bubmuoreka [{OK
https://m.edsoo.ru/7f41a636
IIpakTuyeckass paGora Ne 5 Ne 35
53 Pemrenne  sKcriepuMEHTaIbHBIX 1 bubnnoreka [IOK
3aJa4 = 10  PacHO3HABaHHIO https://m.edsoo.ru/7f41a636
OpPTaHMYECKUX BEIIECTB
A3oTcojepikaiiie opraHuyeckue coenHeHust
AMUHBI Ne 36 bubmmoreka IIOK
54 11 https://m.eds00.ru/7f41a636
AMWHOKHCIOTBI Ne 37 bubnmorexa LIOK
55 1 https://m.edso00.ru/7f41a636
benku Ne 38 bubnmorexa LIOK
56 1 https://m.edso0.ru/7f41a636
57 A3zoTocoaepxaline 1 Ne 39 bu6muoreka [IOK

TCTCPOUNKIINICCKNEC COCIUHCHU L
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HyxkiienHOBBIE KHCIOTHI Ne 40 bubmuorexa [JOK

58 https://m.eds00.ru/7f41a636
XuMUS U 3J0pOBbE YEIOBEKA Ne 41 bu6nmmoreka [IOK

59 https://m.eds00.ru/7f41a636

XuMHUs 0JTUMEPOB

CuHTEeTHYECKHE TOJIUMEPBI No 42 bubnnorexa [JOK

60 https://m.eds00.ru/7f41a636
KonneHncannonHuele  MOJUMEPHI. No 43 bubmmoreka [JOK

61 [leHOIUIACTHI. https://m.edso0.ru/7f41a636
Harypanbnsiii kayayk Ne 44 Bbu6moreka [JOK

62 https://m.edso0.ru/7f41a636
CuHTEeTHYECKHI KaydyK Ne 45 bubmuoreka [IOK

63 https://m.eds00.ru/7f41a636
CuHTEeTHYECKHE BOJIOKHA Ne 44 bubmmoreka IIOK

64 https://m.edso0.ru/7f41a636
Opranuyeckas XUMHS, YEJIOBEK bubnmnoreka HOK

65 ¥ TIpAposia Ne 45 https://m.edso0.ru/7f41a636

66 KonTposbnas padora Ne 5

67 Anamu3 x/p IlpakTuyeckas bu6muoreka [JOK
pa6ora Ne 6 https://m.edso0.ru/7f41a636

68 [ToBTOpEHUNE bubmuoteka [IOK
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

ara
Nen/m Tema ypoka KonTpoasHkie IpakTHyecKkue Har oOpa3oBaTe/ibHbIE
Bcero  paborsl H3y4YeHus
padoThbI pecypchbl
/3
Xumuyeckui sneMent. Hyknuapl. §1 bubmuorexa [IOK
1 Msorons. 1 https://m.eds00.ru/7f41a636
3aK0H COXpaHEHUsI MaCcChl U DHEPTUU §2 bubmmoreka [JOK
2 B XUMHH 1 https://m.edso0.ru/7f41a636
[lepnonnueckuii 3aKoH. §3, bubnnoreka [JOK
3 Pacnpenenenue 371eKTPOHOB B aTOMax 1 https://m.edsoo.ru/7f41a636
9JIEMEHTOB MAJIBIX TICPHUOJIOB
PacnpeneneHue 3JI€KTPOHOB B aTOMax §4 bubmmorexa [IOK
4 JIIEMEHTOB OOJIBIIMX [EPHOIOB 1 https://m.eds00.ru/7f41a636
[Tonmoxenre B nepuoAN4YECKOM §5 bubmuoreka [IOK
CHUCTEME XUMUYECKHX DJIEMEHTOB /[, https://m.edso00.ru/7f41a636
N.Mennaeneesa Bonoposa,
JAaHTAHOUIOB, aKTUHOHJIOB U
5 HCKYCCTBEHHO MOJy4EHHBIX 1
JJIEMEHTOB.
Tecmupoeanue no meme:
«Cmpoenue amomay.
bu6 OK
6 BaneHnTHOCTh 1 BaJ€HTHBIE 1 36 nomotexa 11
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BO3MOXHOCTH atroMoB. [lepuo-
JTUYECKOE U3MEHEHUE BAJICHTHOCTH U
pa3MepoB aTOMOB.

I'nasa 2. CTpoeHue BeliecTBa

https://m.edsoo0.ru/7f41a636

OCHOBHEIE BUIbI XUMHUYECKOU CBSI3U 37 bubmmorexa LIOK

7 A ' 1 https://m.edso0.ru/7f41a636
HMonHas 1 KOBaJIeHTHAs CBSI3b.
IToBTOpenue. TectupoBanue B 37 bubmorexa LIOK

8 PERHE. P 1 https://m.edso00.ru/7f41a636
dopmate EI'D.

§8 bubnnorexa [JOK

9 1 https://m.edso0.ru/7f41a636
Merannndeckas CBS3b.
Bogoponanas cBs3b §8 bubmmorexa LIOK

10 AOPOA ' 1 https://m.edso00.ru/7f41a636
Pemenue 3apa4. Berauciaenus Tos.§1 bu6nmorexa LIOK
MAacchl, 00beEMa WIIM KOJIMYECTBA % 32 .atm https://m.edsoo.ru/7f41a636
BEIIECTBA 10 U3BECTHOM Macce, e

11 00beMY HJIH KOJTMUYECTBY BEIIECTBA 1
OJTHOTO U3 BCTYIHBIIUX B PEAKIIHIO
WM TIOJYYHUBIINXCS B PE3yJbTaTe
pEaKIiH.
[TpocTpaHCTBEHHOE CTPOCHHE §9 bubnnorexa [JOK

12 MOJICKYIL. 1 https://m.eds00.ru/7f41a636
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CTpoeHue KpUCTAIIJIOB. 310 Bubmzorexa HOK
13 Kpucramindeckue pereTky. 1 https://m.edsoo.ru/7f41a636
[TpuumnHbl MHOTOOOpA3Us §11 bubmaorexa LIOK
14 BEIECTB 1 https://m.eds00.ru/7f41a636
KonTpoJubnas pa6ora Nelnor 1 Sl
eMe:«BaxHelmue xXumu
YECKUE MOHSATHUS U 3aKO
Hbl.[lepuoaguueckuiu 3a
KOHUTECPHUOAUYIECKAS C
15 HCTEMa XUHMHUUYECKHUX I 1
nemeHnTtoB .M. Mennen
€cBa HAOCHOBEC YUCHUS
octpoenuun atTomoB.CT
poeHHEBEIMECTBA.
TectupoBanwue B popmare EI'D.
Inasa 3. Xummn4yeckune peakuuu
Knaccudukamnms xumuaeckux §12 bubmuoreka [IOK
16 peakiuit 1 https://m.edsoo.ru/7f41a636
Knaccudukanus XuMHuecKux §12 bu6nunorexa LIOK
17 peaxiuit 1 https://m.edso0.ru/7f41a636
CKOpOCTh XMMUYECKUX PEAKIUH, €€ §13 bubnnoreka [JOK
18 3aBHCHUMOCTD OT Pa3IHYHBIX 1 https://m.edsoo.ru/7f41a636
(bax—TOpOB.
CKOpOCTh XUMHUUYECKUX PEAKIINH, €€ §13 bubnuoteka [JOK
19 3aBHCHUMOCTH OT Pa3IHYHbBIX 1 https://m.edso0.ru/7f41a636
(bak—TOpOB.
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Kranus §14 bubnmoreka [JOK

20 https://m.eds00.ru/7f41a636
XHUMHYECKOE PAaBHOBECHE. bubnuoreka [JOK

21 https://m.edsoo.ru/7f41a636
VYciioBUS CMELLIEHUSI XUMHUYECKOTO §15 bubmmoreka [JOK

22 paBaoBecwust. [Tpuniun Jle [latense. https://m.edsoo.ru/7f41a636

I'naga 4. PacTBopbl

CriocoObI BbIpayKEHUS! KOHIICHTPAIIUU §17 bubnnoreka [JOK

23 PacTBOPOB https://m.eds00.ru/7f41a636
JucniepcHble CUCTEMBI §16 bubmmoreka [JOK

24 https://m.edso0.ru/7f41a636
CriocoObI BbIpayKEHUS! KOHIICHTPAIIUU ITos.lIpaBm bubnnoreka [JOK

25 pacTBOpoB naTh https://m.edsoo.ru/7f41a636
Pemenne 3amau. §18,17 bubnmorexa LIOK

26 https://m.edso0.ru/7f41a636
DIIEKTPONUTHYECKAsT JUCCOLIHAITHS. bubmuorexa [IOK

27 https://m.edso0.ru/7f41a636
Peaknyin moHHOrO OOMEHA. bu6nmorexa LIOK

28 https://m.eds00.ru/7f41a636
I'maponus opraHnyeckux u §16-17 bubmuoreka [IOK

29

HEOPTaHUYCCKUX CO-GHHHGHHﬁ.

https://m.edsoo.ru/7f41a636
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TectupoBanue B popmarte EI'D. K/p 1 §19 bubnmoreka [JOK

30 Ne2 1 https://m.eds00.ru/7f412636
['mpponus opraHU4ecKux §20 bubnmnoreka HOK

31 HEOPraHUYECKUX CO-CIMHCHHU. 1 https://m.edsoo.ru/7f41a636

I'nasa 5. DeKTPOXMMHUYECKHE PeaKINHU

XUMHUYECKUE UCTOYHUKHU TOKA §22 bubnmnoreka HOK

32 1 https://m.eds00.ru/7f41a636
Psin cranmapTHBIX 3JIEKTPOTHBIX §23 bu6nmoreka LIOK

33 NOTEHIHANIOB 1 https://m.edso0.ru/7f41a636
Koppo3ust metaiuios u ee §24 bubmmoreka [JOK

34 peaynpexacHIe 1 https://m.edso0.ru/7f41a636
DIIEeKTPOIHN3 §25 bubnnoreka [JOK

35 1 https://m.eds00.ru/7f41a636
IHoBTOpenue. Konrpoabnuas padora 1 §25 bubnnorexa [JOK

36 1 https://m.edso0.ru/7f41a636

HEOPTAHUYECKAS XUMUSA
I'nasa6. Metajuibl

AHanu3 k/pabotsl. O6mas §26 bubmmnoreka HOK

37 XapaKTePUCTHKA U CIIOCOOBI 1 https://m.edsoo.ru/7f41a636
MOJTyYEHUS] METAJLIOB.
0030p METAITNYECKHUX JIEMEHTOB A- §27 bubmuoreka [{OK

38 rpym 1 https://m.edso0o.ru/7f41a636
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XUMHUYECKUE CBOMCTBA METAJLIIOB. §27 bubnuorexa [IOK

39 https://m.edso0.ru/7f41a636
OO6muii 0030p METAJUIMYECKUX §28 bubnmnoreka HOK

40 seMeHTOB B-rpymm https://m.edso0.ru/7f41a636
Menb §29 bubnnorexa [{OK

41 https://m.edsoo.ru/7f41a636
Huak §30 bubnunoreka LIOK

42 https://m.edsoo.ru/7f41a636
Tutan u xpom §31 bubnuorexa [IOK

43 https://m.eds00.ru/7f41a636
Keneso, HUKeb, IUIATHHA. §32 bubnunoreka LIOK

44 https://m.edsoo.ru/7f41a636
’Kene3o, HUKeIb, NJIaTUHA. §32 bubmuoreka [IOK

45 https://m.edso0.ru/7f41a636
CruiaBbl METaJIOB. §33 bubnnorexa [JOK

46 https://m.eds00.ru/7f41a636
OKcuabl ¥ THAPOKCUIBI METAIIIOB §34 bubmuorexa [IOK

41 https://m.edsoo.ru/7f41a636
Pemenne pacueTHbIX 3a1a4 0 TEMe: §35 bubnmnoreka HOK

48 «PacdeTsl M0 XMMHUYECKUM https://m.edsoo.ru/7f41a636

YpaBHCHHU$IM, CBA3aHHBIC C MacCOBOM
JIOJIEH BBIXOJa MMpoaAYKTa pCakKuu OT
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TECOPECTUUECCKHU BO3MOXKHOI'O».

IIpakTuyeckasi padora 2 Pemenue §26-§35 bubnmnoreka HOK

49 AKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe https://m.edsoo.ru/7f41a636
«MeTtamibny
O060011eHIE U TTOBTOPEHUE [oBToOp. Bu6muoteka [JOK

50 U3y4CHHOT'O MaTepHraja TeMbI: https://m.edso0.ru/7f41a636
«MeTtansiy».
Kontpoabnas padora Ne3 no teme: 1 [ToBTOpUTH bubnnorexa [JOK

51 «Mertaibly. . TectupoBaHue B https://m.edsoo.ru/7f41a636
dopmate EI'D.

I'naga 7. HemeraJibl

O0630p HEMETAIIIOB §36 bubnnorexa [JOK

52 https://m.edsoo.ru/7f41a636
CBoiicTBa ¥ MPUMEHEHHE §37 bubmuoreka [IOK

53 BRKHEUIIINX HEMETAJUIOB. https://m.edsoo0.ru/7f41a636
OO61mas xapakTepuUCTHKa OKCHJIOB §38 bubnnorexa [JOK

54 HEMETaJUIOB U KHCIIOPOICOAePIKAIINX https://m.edso0.ru/7f41a636
KHCJIOT.
OO61mas xapakTepuUCTHKa OKCHJIOB §38 bubnnorexa [JOK

55 HEMETAJUIOB U KUCIIOPO/ICOCPIKAIINX https://m.edsoo0.ru/7f41a636
KHCTIOT.

56 OxucnuTenbHble CBOICTBA a30THOM §39 bu6muoreka [IOK
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U CEpPHOM KHUCIOT.

OKHUCIIUTENRHBIE CBOMCTBA a30THOU

§393amanus 1Mo

https://m.edsoo0.ru/7f41a636

bu6nmmoreka [IOK

57 U CEpHOM KHCJOT. KapToYKam https://m.edsoo.ru/7f41a636
Bonopoansie coenuHeHus §40 bu6nmmoreka [IOK

58 HEMETaIIIOB https://m.eds00.ru/7f41a636
I'eneTnyeckas CBS3b HEOPraHUYECKUX §41 Bu6muotexa [JOK

59 U OpPraHM-4eCKHMX BEIECTB. https://m.edso0.ru/7f41a636
IpakTnyeckas padora 3 Pemenue §42 bubnnorexa [JOK

60 IKCIEPUMEHTAJIBHBIX 33]1a4 110 TeMe: 1 https://m.edsoo.ru/7f41a636
«Hemeraiutb»
PemreHne kaueCTBEHHBIX U PACUETHBIX [ToBTOpUTH §36- Bu6moteka [JOK

61 3aja4, CXeM MPEBPAIICHUH. 40 1 https://m.edsoo.ru/7f41a636
TectupoBanue B popmare EI'D.
Kourpoabsnas padora Ned4 mo teme: 1 3amava 4 bubmuorexa [IOK

62 «Hewmeramnby. . TectupoBanue B https://m.edsoo.ru/7f41a636
dopmare EI'D.

I'naga 8. Xumus u scusno

Ananu3 pe3ynbTaToB K/p Ne4. §43 bubmmnoreka HOK

63 https://m.edso0.ru/7f41a636
XUMUs B TPOMBIIILIEHHOCTH. §33, 3ayanue a, bubnunorexa LIOK

64 [TpUHIMITEI XUMHYECKOTO 0, B, c.143 https://m.edsoo.ru/7f41a636

MIPOU3BOJICTBA
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XHUMHUKO-TEXHOJIOTHISCKHE C. 144 bubnunorexa LIOK
HPUHIUITBI IPOMBIIUIEHHOTO https://m.edsoo.ru/7f41a636
65 nosryueHust Mmetayuios. [IpousBoacTso 1
YyryHa
IIpownsBoacTBO cTau bnanku EI'D bubnmnoreka HOK
66 1 https://m.edso0.ru/7f41a636
XuMus B ObITy. XUMUUeCKast bnanku EI'D Bu6muotexa [JOK
67 HPOMBIIIICHHOCTh M OKPYKAIOIIast 1 https://m.edso0.ru/7f41a636
cpena
Peseps Bpemenu. TectupoBanue B bnanku EI'D Bu6muorexa [JOK
1
08 (bopmare EI'. https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOTPAMME

40



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

41



YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» Xumus, 10 knace/ Pynzurtuc I'.E., ®enpniman @.I'., AkunonepHoe o6mectBo «M3maTenbeTBo
«IIpocsemenue»
» Xumus, 11 xnace/ Pynsurtuc I'.E., ®enpaman @.I., AkunonepHoe o6mectBo «M3naTenbeTBo

«IIpocseienue»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://prosv.ru/umk/element/umk-po-himii-o-s-gabrielyan-10-11-klassy.1600.html

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru/catalog/? subject[]=31

https://education.apkpro.ru/
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