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HOACHUTEJIbBHASA 3AIIUCKA

[Iporpamma 1Mo XMMHUU Ha YpPOBHE CpeAHEro oOIiiero odpa3oBaHMs pa3paboTaHa Ha
OCHOBE:

. denepanbHOrO TOCYIAPCTBEHHOTO CTaHAApTa CPEAHEro OOIIEero oOpa3oBaHUs,
YTBEPKJIEHHOr0 Npuka3oM MunuctepcTsa oOpazoBanus u Hayku Poccuiickoit denepanuu ot
17.05.2012 Ne 413 (c u3amMeHeHHsIMU U JonoHeHUs MU OT 29.12.2014 Ne 1645, ot 31.12.2015
Ne 1578, ot 29.06.2017 Ne 613, ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712, 12.08.2022
Ne732);

. ®denepanbHO 00pa3oBaTENbHON MPOTpaMMON cpeaHero oOiiero oOpa3oBaHMUS,
YTBEPKJICHHOM IprKa3oM MuHucTepcTBa oOpazoBaHusl U Hayku Poccuiickoit deneparuu ot
18.05.2023 Ne371;

. OcHoBHOII 00pa3oBaTeIbHOW MPOTPaMMBI CpeAHero oo6imero o0pa3oBaHUs
MAOY «COII Nel37», yreepxkaennoit mpukazom MAOY «COL Nel37» ot 25.08.2023 Ne
337-ocH.;

. Y4yebHOro miaHa cpemHero oomero ooOpasoBanus (10 wmacc) nHa 2023/2024
yueOHbIil rogr MAOY «COLI Nel37», yrBepxkaeHHoro npukazom MAOY «COLI Nel37» ot
25.08.2023 Ne 337-ocH.;

. Kanennapuoro yue6noro rpaduxa na 2023/2024 yueOuniit ron MAOY «COII
Nel37», yrBepaxaennoro npukazoM MAQOY «COILL Nel137» ot 25.08.2023 Ne 337-0cH.;

J [Tonoxenust o paboueld mporpamme y4eOHOTO MpeaMeTa, yueOHOTo Kypca, Kypcea
BHEYPOUHOU JIEATENBHOCTH, YTBEPKIACHHOrO npukazoMm MAOY «COL Nel37» ot 25.08.2023
Ne 337-ocH.;

. [Tporpammsel Boctiutanust MAOY «COI Nel37x;

. c yuérom Konnenmuu mpenojgaBaHus y4eOHOTO TmpeaMeTra «XUMHUA» B
oOpa3oBaTeNbHbIX OpraHuzanusx Poccuiickoin @enepanuu, pean3yloMUX OCHOBHbBIE
o0pa3oBaTeNbHBIE IPOTPAMMBI, U OCHOBHBIX MOJ0XKEHUN «CTpaTerun pa3BUTHs BOCIIUTAHHS B
Poccuiickoit ®enepauun Ha nepuon ao 2025 roga» (Pacnopsixenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOJOB K pa3pabOTKe MpPOrpaMMbl MO XHMHHU, K OMNPEICICHUIO OO0IIeH
CTpaTerud OOYyYeHHMs, BOCHUTAHHS W Pa3BUTHS OOYYarOMIMXCS CpPEICTBAaMU Y4eOHOTO
npenmera «Xumus» st 10 kmaccoB Ha 0a30BOM ypOBHE COCTaBWIIM KOHLENTYaJlbHbIE
nonoxkenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIE€JICH, COACp)KaHMs, PE3yJIbTAaTOB
oOydeHus 1 TpeOOBaHUH K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe 0Opa3oBaHHE, TOJIYy4aeMOe BBIMYCKHHUKAMHU 00I1e00pa3oBaTenbHON
OpraHM3aluy, SBISETCS HEOThEMJIEMOW 4YacThl0 HUX oOpa3oBaHHOCTU. OHO CIYXHT
3aBepIIAIOLIMM 3TallOM peai3alil Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
HEHHOCTEeH, MPUCYIIUX IIEIOCTHOM CHUCTEME XHMHUYECKOro 00pa3oBaHUs. OTH IIEHHOCTH
KacaloTCsl TO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpbI
YelloBeKa, a TaKXKe SKOJOTMYeCKH OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3/I0POBbIO H
npupogHou cpene. Peammsyercs xumuueckoe oOpa3oBaHMe OOydYaloOmMXCs Ha YpOBHE
cpeaHero oomero o0pa3oBaHusl CPEACTBAMH Y4€OHOTO MpeaMeTa «XUMHs, COACpXKaHHE U
IOCTPOCHHUE KOTOPOTO OMpeNeeHbl B MpOrpaMMme MO XUMHUU C Y4€TOM cleuu(UKH HayKu
XUMHH, €€ 3HaYeHUs B MO3HAHUM NPUPOJBI U B MaTepUaIbHOW >KU3HU OOIIECTBA, a TAKXKe C
y4€TOM OOIIMX L€ M MPUHLMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI
cpeanero obmero oopaszoBanus B Poccuiickoit denepannm.

XUMHS Kak »JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK Wrpaer ocoOyl pojb B
COBPEMEHHOH LIMBWIM3ALMH, B CO3JaHUU HOBOW 0a3bl MaTepHabHOM KyJIbTypbl. OHa BHOCUT
CBOM BKJIaJ B ()OPMHUPOBAHHE PALMOHATHFHOTO HAYYHOTO MBIIUICHHS, B CO3/IaHUE LEITOCTHOTO
npe/cTaBiIeHUsT 00 OKpyXarouleM MHpEe KaK O €IUHCTBE MPHUPOIbl M YeJOBEKa, KOTOpOe
dbopMupyeTcs B XMMHHM Ha OCHOBE IMOHUMAaHUS BEIIECTBEHHOI'O COCTaBa OKPYXKAIOILIEro MHUpA,



OCO3HAHUS B3aMMOCBSI3M MEX]y CTPOCHHEM BEIIECTB, MX CBOMCTBAMU U BO3MOXKHBIMU
00JacTsIMU IPUMEHEHUSI.

TecHo B3auMOACHCTBYST C JpPYIMMH €CTECTBEHHBIMM HayKamMH, XHMHS cTaja
HEOTHEMJIEMOI YacThI0O MHPOBOM KYJIbTYpPbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyJa U
KU3HHU KaKJ10r0o 4ieHa oOmiectBa. CoBpeMeHHasi XMMHUsSI KaK HayKa CO3HAaTelIbHasl, KaK HayKa
BBICOKHMX TEXHOJIOTHI HampaBlieHa Ha pelIeHUE III00ATbHBIX TPOOJIeM YCTOHYMBOTO Pa3BUTHUS
YEeJIOBEUYECTBA — CBHIPbEBOM, PHEPreTUUYECKON, MHUILEBOM, SKOJOTHMYECKON O€30MmacHOCTH U
OXpaHbI 3JI0POBbSI.

B cootBeTcTBUM C OOHIMMH HENIMH U MPUHIUIIAMU CPEIHEro oO0IIero oOpa3oBaHUS
conepxkanue mpeamera «Xumus» (10 kimacc, 6a30BbIil ypOBEHb M3y4U€HHUS) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO MOJTOTOBKY OOYYalOIIUXCs, HEOOXOUMYIO UM JIJIs
BBIPAOOTKM MHUPOBO33PEHUYECKUX OPHUEHTUPOB, YCHIEIIHOTO BKIIOYEHUS B KU3Hb COIMYMA,
MPOJOJIKEHUST O0pa3oBaHUSl B PA3IMYHBIX OOJIACTSAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C
XUMUEH.

CocraBngnmMu peaMeTa «XUMUs» SIBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumus» U «OO0mas W HeopraHuyeckas XHUMHs», OCHOBHBIM KOMIIOHEHTOM COJICPKaHUS
KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUM MO HEOPraHWYECKON XUMHH (C
BKJIIOYECHUEM 3HAHUU M3 OOIIeH XMMHH) U OpraHuveckod xumuu. DopMUpOBaHHE TaHHOU
CHUCTEMBI 3HaHWM MPU W3YyUYECHUU MpeaMeTa 00eCTieurBaeT BOZMOKHOCTh PACCMOTPEHHS BCETO
MHOT000pa3us BEIIECTB Ha OCHOBE OOIIUX MOHSATHH, 3aKOHOB M TEOPHIl XUMUHU.

CtpykTypa comepxkanHus KypcoB — «Opranmdeckas xumusi» u  «OOmas u
HEOpraHuueckass XuMus» chopMUpOBaHA B MporpaMMe MO XMMHU HA OCHOBE CHCTEMHOTO
moaxoJa K M3YYCHHIO Y4eOHOro MaTepralia M OOyCIIOBJIEHa HMCTOPHYSCKH OO0OCHOBAaHHBIM
Pa3BUTHEM 3HAHUN HA ONPEACIEHHBIX TEOPETUUYECKUX YPOBHSX. Tak, B Kypce OpraHM4YeCcKOun
XUMUU BEIIECTBA pPAcCMATPUBAIOTCS HAa YPOBHE KIACCHUUYECKOM TEOpHH CTPOCHUS
OPraHWYECKHX COEIWHEHUM, a TaKKe Ha YPOBHE CTEPCOXMMHUYECKUX M DICKTPOHHBIX
MpeICTaBIeHUI 0 CTpoeHuH BemlecTB. CBefieHus 00 M3ydaeMbIX B Kypce BEIIeCTBaX Jal0TCs B
Pa3BUTUHU — OT YIJIEBOJIOPOJIOB JO CIOKHBIX OMOJIOTUYECKH aKTUBHBIX COeNMHEHUH. B kypce
OpPraHWYECKOW XMMUU TOJYYArOT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIIETO
o0Opa3oBaHusl MIEPBOHAYATBHBIC MPEACTABICHUS O XMMHYECKOW CBSI3U, KIACCHU(PUKAIMOHHBIX
MpU3HAKaX BELIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT HUX CTPOEHHUS, O XUMHUYECKOU
peaKkuuu.

[Toxg HOBBIM YIJIOM 3peHHUs B MpeaMere «XuMus» 0a30BOr0 YpOBHS pacCMaTpUBACTCS
W3YYCHHBII HAa YpPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUS TEOPETHUECKHA MaTepual W
(haKTOJIOTHYECKHE CBEACHUS O BEIIECTBAX M XUMUUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mast 1 HeOpraHUYECKass XUMHS» 00YUJaIOMUMCS MPEIO0CTABISAETCS BO3MOXHOCTh OCO3HATH
3HaUEHUE TEPUOJMYECKOr0 3aKOHA C OOIIETEOPETHYECKHMX W METOJOJIOTMYECKUX TO3HITHH,
riy0Xe MOHATh MCTOPUYECKOE M3MEHEHHE (PYHKIHMH 3TOro 3akoHa — OT 00oOIIaromed 10
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BaXKHEHITUX BEIIECTBAX, MX COCTaBE, CTPOCHHUH, CBOMCTBAX
U TMPUMEHEHUHU, a TAaKXKE O XUMHUUYECKHX PEaKUUsX, MX CYIIHOCTH U 3aKOHOMEPHOCTAX
MPOTEKaHUs JOMOJHsAeTcs B Kypcax 10 Kkimacca aleMeHTaMU COJEp)KaHUsl, HWMEIOIIUMU
KYJbTYPOJOTHYECKUI W TPUKIATHON XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT MOHUMAaHUIO
B3aMMOCBSI3U XHMHUHU C JPYTUMU HayKaMd, pPACKPBIBAIOT €€ poJib B IO3HABATEIbHOU U
MPAKTUYECKOMN NIeSITEIbHOCTU YEIOBEKA, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K MPOLECCY
TBOPYECTBA B 0OJIACTH TEOPUHU U MPAKTUUECKUX MPUIIOKEHUN XUMHUHU, IOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX C XUMHEH,
KPUTUYECKU OCMBICIIUBATH HHPOPMAITUIO U TPUMEHSATH €€ IS MONOJHEHUS 3HAHUH, PEeIIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIbHBIX HCCIEN0BATEIbCKUX 3a4a4. B nenom conepxxanue
yueOHOro npeamera «XUMHs JaHHOTO YPOBHS U3Y4YEHHUS] OPUEHTHUPOBAHO Ha (popMUpOBaHUE



y 00yYarommMXCcss MHPOBO33PEHYECKON OCHOBHI IS TIOHUMAaHUS (PUIOCOPCKUX HICH, TaKUX
KaK: MaTepuajbHOE €IMHCTBO HEOPraHMYECKOro M OPraHM4eCKOro Mupa, o0ycIOBIEHHOCTb
CBOICTB BELIECTB MX COCTABOM M CTPOECHHMEM, I03HABAEMOCTb IPHUPOJIHBIX SIBICHUM IMYTEM
SKCIIEPUMEHTA M pELICHHUs] MPOTHUBOPEUYMII MEXJy HOBBIMU (PaKTaMH U TEOPETUYECKUMU
MPEANOChIKAMH, OCO3HAaHUE POJIM XUMHUHU B PEIICHUU SKOJIOTMYECKHX MpOoOJeM, a TaKkxKe
npobaeM cOepexeHHsl IHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJOIHH U
MaTepHaJIOB.

B mnnane pemeHus 3amad BOCHUTAHUS, PAa3BUTUS U COLMAIM3ALMHN OOYyYarOIUXCS
IPUHATBIE TPOrPaMMOM IO XMMHUHM TMOAXOAbl K ONPENEICHUIO COAEPKAHWS M ITOCTPOCHUS
npeaMeTa npeaycMaTpuBaloT (OPMHUPOBAHME YHHUBEPCAIBHBIX YU€OHBIX JEMCTBUN, HMEIOLINX
0a30BO€ 3HAUECHUE IS PA3IMYHBIX BUJIOB JIEATEIbHOCTU: PELICHHs IPOOIeM, TOMCKA, aHaIn3a
u 00paboTku HHPOpMALUU, HEOOXOAMMBIX Ui NPUOOPETEHHUs OMNbITa MPAKTUYECKON U
HCCIIEI0BATENBCKON 1€ATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUU XUMMH.

B mpakTuke npenojaBaHus XMMUU Kak Ha ypOBHE OCHOBHOIO oOuiero oOpa3oBaHus,
TaK M Ha YPOBHE CpEJHEro oOIero o0pa3oBaHUs, MpPHU OINPEICICHUU COAEpPKATEIbHOU
XApaKTEpUCTUKN LEJeH W3Y4eHMs] IpeIMeTa HallpaBICHHEM MEPBOCTENEHHOW 3HAYMMOCTH
TPaIUIMOHHO MpHU3HAETCd (OPMUPOBAHHUE OCHOB XMMHYECKOM HAyKHM Kak o00JacTH
COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM NEATEIbHOCTH YeJIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOM KyJIbTypel. C METOOMYECKOM TOYKH 3pEHHsSI TaKOW IOAXOH K
OIIPEEIICHHUIO LIEJIEN U3YUYEHHUS [IPEAMETA ABIISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo TaHHOU TOYKE 3pEHUs TJIABHBIMU LEISIMU M3YUEHHUS MpeAMETa «XUMUs» Ha
6a30BoM ypoBHe (10 KJ1.) ABISIOTCS:

. dhopMupoOBaHUE CUCTEMBbl XMMUYECKUX 3HAHUM KaK Ba)XKHEHIIEH COCTaBISAIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, B OCHOBE KOTOPOW Ji€XkKaT KIKOYEBBIE IOHSITHS,
(dbyHIaMeHTaJIbHbIE 3aKOHBI U TEOPUH XUMHUH, OCBOCHHE SI3bIKa HayKH, YCBOCHHE U TIOHHMaHUe
CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMJICHUE C
HCTOpUEN UX Pa3BUTHSI U CTAHOBIICHHUS,

. dbopmMupoBaHHEe U pPa3BUTHE NPEJCTABICHUM O HAayYHBIX METOJaX IO3HAHUS
BEIIECTB W  XUMHUYECKUX  pPEaK[ui, HEOoOXOIUMBIX [UJIi NPUOOPETeHHUS  yMEHM
OpPUEHTUPOBATHCA B MHUPE BELIECTB U XUMHUYECKUX SBJIEHUN, HMEIOIIUX MECTO B MPUPOJE, B
MIPAKTUYECKON U NTOBCEHEBHOM KU3HU;

. pa3BUTHE YMEHHMH U CIIOCOOOB JESTEIbHOCTH, CBS3aHHBIX C HAOIIOJEHUEM H
00BsICHEHHEM XUMHYECKOr0 3KCIIEpUMEHTa, COOI0IEHUEM TPaBHII 6€30MacHOr0 00palleHus ¢
BEIIECTBAMHU.

Hapsny ¢ 3tum, conepxkatesibHas XapakKTepUCTHKA LIeJeH U 3a7a49 U3YYEHUs IpeIMeTa B
nporpaMMe IO XWMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU
MIPUOPUTETAMH B CUCTEMe cpefHero oluiero ooOpazoBanus. CeroHs B MpenojaBaHU XUMUU B
Oonpleil cTemeHn OTHAETCS TPEANOYTeHHE MPAKTHYECKOM KOMIIOHEHTE COJAEp)KaHUs
oOy4yeHHs, OPHEHTHPOBAHHOM Ha TMOJATOTOBKY BBIIYCKHHKAa 001Ieo0Opa3oBaTeabHON
OpraHM3aluy, BIAJCIOUIEro He HabOPOM 3HaHM, a (PYHKIHOHAIBHONW TPAMOTHOCTBIO, TO €CTh
crnocobamMy ¥ YMEHUSIMU aKTUBHOTO TOJIYYE€HUS 3HAHUW U MPUMEHEHHUS UX B PEaIbHOM KU3HU
IUIS pEIICHUs TPAKTUYECKUX 3a4au.

B cBA3uM Cc 3TUM npu u3ydeHHMH npeaMera «XHMHsS» JAOMUHHUPYIOIIEE 3HAYCHUE
nproOpeTaroT Takue LeIu U 3a/1a4l, KaK:

ajantauus OOyyaroluxcsi K YCJIOBMSIM JMHAMMYHO Pa3BUBAIOLIErOCs MUpa,
(GOpMHUPOBAaHUE HWHTEIUIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa3oBaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIBHOMY IPUHATUIO TPaMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMM U UX IPUMEHEHUEM;

dopmupoBaHre y OOYYarOMIMXCS KIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIH),
UMEIOIUX YHUBEPCAIBHOE 3HAYEHUE Ul Pa3JIMYHBIX BHJOB JCATCIBHOCTH: PELICHUS



npobieM, MOWCKa, aHanu3a W 00paboTku MHGPOpPMAIMK, HEOOXOIUMBIX IS MPUOOPETeHHUS
OIbITAa JESATENBHOCTH, KOTOPas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUM XUMHHM, a TaKkKe I
OLIEHKH C MO3ULIUI YKOJOTUYECKON 0€30I1aCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX
MIPOLIECCOB HA OPTaHMU3M YEJIOBEKA U IIPUPOJIHYIO CPENY;

pa3BUTHE  TIO3HABATEIBHBIX  HMHTEPECOB, HHTEIUICKTYaJbHBIX M  TBOPYECKUX
criocoOHOCcTeN 00y4aroImuXxcs: CHIOCOOHOCTH CAMOCTOSITENILHO MTPUOOpETaTh HOBBIE 3HAHUS 110
XAMHA B COOTBETCTBHHM C JKH3HCHHBIMH MOTPEOHOCTSAMH, HCIIOJIB30BaTh COBPEMEHHBIC
WH(GOpPMAIIMOHHBIE TEXHOJIOTUU JJs TIOMCKAa W aHaiuu3a y4eOHON W HayYHO-TIOMYJISIPHOM
UHPOpMaLMA XUMUYECKOTO COAECPIKAHNUS;

dopMHupoBaHHE M pa3BUTHE Yy OOYYAIOUIMXCS AaCCOLMATUBHOTO M JIOIHMUYECKOTO
MBIIIJIEHUS,, HAOJIIOAATEIbHOCTH, COOPAHHOCTH, AKKYypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOANMBI, B YACTHOCTH, TIPY TUTAHUPOBAHUH H MTPOBEIACHUNA XUMHYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OO0ydYaromuxcs yOeKIEHHOCTH B I'YMAaHHUCTHMUYECKOM HAaIlpaBIIEHHOCTU
XUMHHM, €€ BaXHOM poOMM B pEIIEHUH TIJI00ANbHBIX MPOOJIEM  PalMOHAIBHOIO
MIPUPOIOTIONIB30BAHMUS, TTOTIOTHEHNS YHEPTETUYECKUX PECYpCOB M COXPAHEHHS MPUPOTHOTO
paBHOBECHUSI, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOr0 OTHOLIEHUS K HPHPOJIE U CBOEMY
3JI0pOBBIO, a TAKXKE MPUOOPETEHNUS OIbITa UCIIOJIb30BAHUS MOTYUYSHHBIX 3HAHUN JUIS IPUHSTHS
TPaMOTHBIX PEIICHUN B CUTYAIIHIX, CBI3aHHBIX C XUMHUECKUMU SIBICHUSMHU.

B yueOHOM 1mutane cpegHero oOuiero oOpa3zoBaHus MPeAMET « XUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nactu « EcTecTBeHHO-HAayUHbIE ITPEIMETHI».

OO01mee 9ncI0 YacoB, OTBENEHHBIX IS U3YUCHUS XUMUH, Ha 0a30BOM YPOBHE CPETHETO
oOmero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1 4ac B HeZIeIIO).



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEBI 110 XUMNN HA
HFA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHHSA K pPe3ysbTaTaM OCBOCHHS OOYYarOITUMUCS
MIPOrpaMM CpeIHEro oOuiero oopa3oBaHus (JIMUHOCTHBIM, METANIPEAMETHBIM U IIPEIMETHBIM).
HayuHo-meToauueckoil OCHOBOW Juisl pa3pa0OTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
IPOrpaMM CpeIHEero 00IIero 00pa3oBaHUs ABISIETCS CUCTEMHO-IEITeIbHOCTHBIN TOIXO/I.

B cooTBeTcTBUU € CHCTEMHO-AESITENLHOCTHBIM MOJIXOAOM B CTPYKTYpPE JHYHOCTHBIX
pE3yJIbTaTOB OCBOEHHUS IpeAMeTa «XHMHs» Ha YpPOBHE CpEIHEro oOILero o0pa3oBaHUs
BBIJICJICHBI CIEAYIONINE COCTABIISAIOIINE:

OCO3HAHHME 00YYAIOUTUMUCS POCCUICKON Tpa)KIaHCKOW UICHTUYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH M CAMOOTPEIEIICHHIO;

HaJIM4Yue MOTHUBALIMK K O0yUYEHUIO;

I[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUI JTMYHOCTH HA OCHOBE KITFOYEBBIX
[EHHOCTEH U UCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTb U CIIOCOOHOCTH O0YYaIOIUXCsl pYKOBOJICTBOBATHCS B CBOEU JESATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKaMH, MPUCYIIUMU LEIOCTHOM CHUCTEME XHMHUYECKOIrO
o0Opa3zoBaHus;

HaJIM4YuEe MPaBOCO3HAHMS IKOJIOTMYECKOM KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KMU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pE3yabTaThl OCBOEHUS NpeaMmeTa «XUMHUS» JOCTUTAKOTCS B €IUHCTBE
yuyeOHON M BOCIUTATEIBHOM JESITENTPHOCTH B COOTBETCTBHM C T'YMaHMCTUYECKHMH,
COLIMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMHM M HJ€alaMH POCCUHUCKOIO
IpaXXAaHCKOTO OOLIECTBA, NPHUHATHIMU B OOIIECTBE HOpPMaMu U MpaBUJIAMHU TOBEACHMS,
CHOCOOCTBYIOIIMMH TPOIIEccaM CaMOIIO3HAHMS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBIICHUS
JTUYHOCTH 00 yJaroIIuXCsl.

JInaHOCTHBIE PE3yNbTaThI OCBOEHUS npeamMera «XUMHSI» OTpaXkaroT
c(OPMHUPOBAHHOCTH OIbITa MMO3HABATEIBHON M MPAKTUYECKON ESITETbHOCTH OOYydYaroUIUXCs
0 peau3aluy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaaaHCKOro BOCIIUTAHMSA:

OCO3HAHMSI O0YYAIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH, YBaXKEHUs
K 3aKOHY U IIPAaBOIOPSIIKY;

NPEJICTABICHUSI O COI[MAIBbHBIX HOPMAax M MpaBUJIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATENbHOCTH IpPH CO3JaHUM YUEOHBIX
MPOEKTOB, pEIIEHUH YYeOHBIX M TIO3HABATENbHBIX 3a]a4, BBHIMOJIHEHUH XHUMHYECKUX
AKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHUMATh M NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTbI
APYTUX MPH aHAIHU3€E Pa3IMYHBIX BUIOB YIEOHOM NeATENbHOCTH;

2) IaTPHOTHYECKOTr0 BOCIIUTAHMSA

LEHHOCTHOT'O OTHOIIEHUS K HWCTOPUYECKOMY M HAy4YHOMY HACJIEIHI0 OT€YECTBEHHOM
XUMUH;

YBa)XEHMSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U NPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUSI TOTO, UYTO JOCTHXKEHUSI HAYKH €CTh Pe3YJbTaT JIJIUTENIbHbIX HaOII0ACHU,
KPONOTJIMBBIX IKCIIEPUMEHTAIIBHBIX IOMCKOB, IOCTOSTHHOT'O TPYy/1a YYEHBIX U IPAKTUKOB;

MHTEpECa M [I03HABATEJIbHBIX MOTHMBOB B IIOJYYEHHUU U IOCIEAYIOLUIEM aHAJIU3E
UH(GOpPMaIIUU O TIEPEOBBIX TOCTHXKEHUSIX COBPEMEHHON OT€UECTBEHHOM XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:



HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO ITOBECHUS;

CHOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C XUMHUYECKUMHU SBJICHUSAMHU, H
IPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHPYACh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIECHUE M IMOCTYIKH CBOMX TOBAapHILEH C MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHME IOCIEACTBUNA 3TUX ITOCTYIIKOB;

4) ¢popMuUpOBaHHUS KYJbTYPbI 310POBBSI:

NOHMMAaHMsI LEHHOCTEW 310pOBOTO M 0O€30MacHOro 00pasza >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXMUYECKOMY 3710POBbIO;

coOumoieHus: MpaBUil 0€30MaCHOr0 OOpAIEHMsI C BEIIECTBAMHU B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYAOBOH JESITEIBHOCTH;

NOHMMAHMS IIEHHOCTU MpaBWJl HMHJMBHUIYAJIbHOIO M KOJUIEKTMBHOIO O€3011acCHOTO
MIOBEACHMS B CUTYalUsX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIOACH;

OCO3HAHMSI MOCJIEJCTBUN U HENPUATHSA BPEIHBIX NPUBBIYEK (YHOTPEOIEHUs aKOroJs,
HapKOTHUKOB, KypeHUs);

5) TpyA0BOr0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4eOHO-MCCIEI0BATEeNbCKOM NeATeNbHOCTH,
OOLIECTBEHHO IMOJIE3HOM, TBOPUYECKOHN U IPYTUX BUAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B pEHICHHHM MPaKTUYECKUX 3a7ad COLMAJIbHOMN
HaMpPaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUEHHUIO MPOPECCUil pa3IMyHOro pojaa, B TOM YHCIIE Ha
OCHOBE NIPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXXEHHMS K TPYAY, JIIOASIM TpyJla U pe3yJbTaTaM TPYIO0BOH I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBHIYaJbHOW TPACKTOPUU 0Opa3oBaHMA,
Oyayuelt nmpodeccun U peann3anuu cOOCTBEHHbBIX )KM3HEHHBIX MJIAHOB € YYETOM JTUYHOCTHBIX
HMHTEPECOB, CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPeOHOCTEHN 00111eCTBA;

6) 3K0J10rM4ecKOro BOCIIMTAHUSA

HKOJIOTMUECKH  11eJIeCOO0pa3HOro  OTHOLIEHUS K  HOpHUpOJAe, Kak  HCTOYHHUKY
CyILIECTBOBAHUs )KU3HU Ha 3eMIIE;

NOHMMAaHUS  IJO0AJBHOTO  XapakTepa  OKOJIOTMYECKHUX  MpoOsieM,  BIMSHUSA
SKOHOMMUYECKHX IIPOLECCOB Ha COCTOSIHUE MPUPOJHON U COLIMAIBHOM CPEJIbI;

OCO3HAHMSI HEOOXOJMMOCTH MCIOIb30BaHUS JOCTHKEHUH XUMUU JJs PpelIeHUs
BOIIPOCOB PALIMOHAIBHOTO MPUPOAOTIOIH30BAHUS;

AKTUBHOTO HENPUATHSA IEUCTBUH, IPUHOCSIIINX BPEI OKPYKAlOLIEH MIPUPOJHON Cpene,
YMEHHs TPOrHO3UPOBATh HEOIArONPUSITHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
NEUCTBUHN U NPEIOTBPALIATh UX;

HAJIM4YUs Pa3BUTOTIO HKOJIOTMUECKOI'O MBIIUIEHUS, HKOJIOIMYECKON KYJIbTYpBhl, ONbITA
JESATEIIBHOCTU  3KOJIOTMYECKON HANpABIEHHOCTH, YMEHMS pPYKOBOJICTBOBATHCSA HMHU B
MO3HABATEIbHOW, KOMMYHHMKAaTUBHOM M COLIMANBHOM MpakTUKe, CIHOCOOHOCTH M YMEHUs
aKTUBHO MPOTUBOCTOATH UJEOIOTUU XeMo]oouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMSA |

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOILECTBEHHOMN MPAKTUKH;

NOHMMaHUS CHenu(pUKN XWMUU KaK HayKH, OCO3HaHUs e€ poiau B (opMupoBaHUU
pPalMOHAJILHOTO  HAyYHOI'O  MBIIUIEHUS, CO3JaHUM  LEJIOCTHOTO IpPEACTaBIEHUs 00
OKpYXarolleM MHpE KaK O €JUHCTBE IPHUPOABI M YEJIOBEKA, B IIO3HAHUM NPUPOJHBIX
3aKOHOMEPHOCTEH U pemeHr: MpodJieM COXpaHEeHUs PUPOTHOTO PAaBHOBECHS,

yOEeXKJIEHHOCTU B OCOOOM 3HAYMMOCTH XUMHH JJIsI COBPEMEHHOW IMBUIIM3AIUMU: B €€
I'YMaHUCTUYECKOW HAIPABIEHHOCTH U Ba)XHOHM pOJIM B CO3JaHMM HOBOM 0a3bl MaTepHallbHOM
KYJbTYpbl, PELIEHUH TIJI00ANbHBIX MpPOOJIEM YCTOMYMBOILO pa3BUTUS UEJIOBEYECTBA —



CBIPbEBOM, DSHEPreTUYECKOM, NHUIIEBOM U SKOJOTUYECKOM O0e30MacHOCTH, B Pa3BUTHHU
MEAMIMHBI, 00ECIICUeHUN YCIOBUHM YCHENIHOTO TPYyJa U HKOJOTMYEeCKH KOMQOPTHOW KUZHU
Ka)XZI0r0 YJIeHa 00IecTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTU: TOHUMAHHS CYUIHOCTH METOJIOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CHOCOOHOCTHU MCIIOJIb30BATh MOJy4aeMble 3HAHUS JIJIs
aHayiM3a U OOBSICHEHUS SIBJICHHUI OKPYXKAIOIIEro MHUpa M MPOUCXOMASIIUX B HEM M3MEHEHHUH,
yMEHHUsI JeNaTh OOOCHOBAHHBIE 3aKJIIOYEHUST HAa OCHOBE HAY4YHBIX ()AaKTOB M HMMEIOLIUXCS
JAHHBIX C LEJbIO MOJYYeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIOJIb30BaTh XWMUYECKUE 3HAHUSA I PELICHUS
po0JieM B pealIbHBIX KU3HEHHBIX CUTYAIIUSX;

MHTEpECca K MMO3HAHUIO U UCCIIE0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BAHHUIO M CaMOOOpPa30BAHMIO, K
aKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAaHUM 1O XHMHUU B COOTBETCTBUU C HKU3HEHHBIMU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSIM TpyAa B pa3audHbix cdepax mpodeccruoHaIbHON
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeramnpenMeTHbIe Pe3yIbTaThl OCBOCHUS YUEOHOTO Tpeamera «XWMHS» Ha YpPOBHE
cpeaHero oouiero oopazoBaHus BKIIOYAIOT:

3HaYUMBbIe 11 (POPMHUPOBAHHST MHPOBO33PEHUS O0YUAIOMIMXCS MEKIUCIUILTHHAPHBIC
(MexXnpeaMeTHbIe) OOIICHaYYHbIC MOHSTHS, OTPAKAIONINE MEIOCTHOCTh HAYYHON KapTHHBI
MUpa U crenupuKy METOJ0B MO3HAaHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, HSHEPrus, SBIEHHE, NPOIecC, CHCTEMa, HAy4yHbId (HakT, MPHUHIMI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIEAOBaHUE, HAONIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U
JpyrHe);

yYHHUBEpCaJIbHble  y4yeOHble  JeiicTBHS  (TIO3HaBaTeNbHbIE, KOMMYHUKATHUBHBIC,
perynsaTuBHbIE), oOecneuuBaromue (opmMupoBaHue (QYHKIMOHAJIBHOW TIPaMOTHOCTH U
COLMABHOM KOMITETEHIIMH 00YUaIOIIIXCS;

CHOCOOHOCTh  00Y4YalOIMXCS  HCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33PCHUECKUE 3HAHHUS W YHUBEpCaJbHbIe y4deOHbIe ACWCTBHS B IO3HABATENbHON WU
COLIMAJIbHOM MPAKTHUKE.

MeramnpenMeTHble Pe3yiabTaThl OTPAXKAIOT OBJAJACHUE YHHUBEPCAIBHBIMH YYCOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYISTUBHBIMU JEUCTBUSMHU.

OgJajieHne YHHBEPCAJbLHBIMHI Y4eOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMH:

1) 6a30Bble JJOrNYeCKHe AeliCTBUSA:

CaMOCTOATENbHO (DOPMYNIHPOBATh U AKTYaIM3HPOBATh NPOOJIEMYy, BCECTOPOHHE e&
paccMaTpHBarTh;

OTIpEeNICTIATh IENH JCATCIBHOCTH, 3ajaBasl MmapamMeTpbl U KPUTEPUU WX TOCTHIKCHHS,
COOTHOCHUTBH PE3YJIbTaThl ACATEIHHOCTH C IOCTABJICHHBIMH LIEIISIMH,

UCTIOJB30BAaTh NMPU OCBOCHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIIEIATH
XapaKTepHbIC TPU3HAKH TOHATHA W YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIH30BATh
COOTBETCTBYIOIINE MOHSTUSA U1l OOBSICHEHUS OTIENbHBIX (DAaKTOB U SIBICHUM;

BBIOMPATh OCHOBAHMSA W KPHUTEPHH JJS KIACCH(PHUKAIIMH BEIIECTB M XHMHUYECKHX
peakuuii;

yCTaHaBJIMBATh IPUUMHHO-CIIEICTBEHHbIE CBSI3U MEXKY U3Y4aeMbIMHU SIBJICHUSIMU;

CTPOHTH JIOTHYECKHUE PACCYKICHHsS (MHAYKTUBHBIC, ACIyKTHBHBIC, 1O aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHNS B PACCMATPUBAEMBIX SBICHUSX, (POpMyIHpoBaTh
BBIBOIbI Y 3aK/IFOUEHUS;



IPUMEHSTH B IPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKUE (3HAKOBBIE)
MOJIeJIM, IPeoOpa3oBbIBaTh MOJEJIbHBIE NPEJCTABICHUS — XUMMYECKUMH 3HaK (CHMMBOIX)
3JIEMEHTa, XUMU4YecKas popmysa, ypaBHEHHE XUMHUECKON peakluu — IPU pelIeHnd y4eOHbIX
MO3HABATEIbHBIX M MPAKTHUECKHUX 33]1a4, IPUMEHATh HA3BaHHBIE MOJIEIbHBIEC MPEACTABICHUS
JUTS BBISIBJIEHUS XapaKTEPHBIX MPU3HAKOB N3YYaeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 0a3oBbIe HCCIeA0BaTeIbCKNE IeCTBUSA:

BJIa/IETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHUS BEIIECTB U XUMHUECKHUX PEAKIUI;

dopMynupoBaTh LEAM W 3aJa4d HCCIEAOBAHUS, MCIOJIb30BaTh IIOCTABICHHBIE H
CaMOCTOATENBHO C(OPMYIUPOBAHHBIE BOIPOCH B KAU€CTBE MHCTPYMEHTA O3HAHUS U OCHOBBI
11 (GOPMUPOBAHUS TUIIOTE3BI 10 POBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMbIX CYKICHMIA;

BJIa/IETh HAaBBIKAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAHMSI W IPOBEACHHUSI YUYEHUUYECKUX
9KCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOJI01aTh 332 XOJI0M IIPOIIECCA, CAMOCTOATEIBHO
MPOrHO3UPOBATh €ro pe3ynbTaT, (HOpPMYyIUpOBaTh OOOOIIEHUS U BBIBOJABI OTHOCUTEIBHO
JOCTOBEPHOCTU  pe3yJbTaTOB  MCCIEJOBaHUS, COCTABIATH OOOCHOBAHHBIM  OTYET O
MIPOJIEIaHHOMN padoTe;

npuoOpeTaTh OMBIT YYEHHMYECKOM HCCIIeOBATENbCKON M MPOEKTHOW JeATEIbHOCTH,
HPOSIBIATH CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSATEIBHOMY IOHUCKY METOJOB peIICHHUs
MPaKTUYECKUX 3a/1a4, MPUMEHEHHUIO Pa3IUYHbIX METOOB IMO3HAHHUS.

3) pabora ¢ uH(poOpManHei:

OPUEHTHUPOBATHCA B PA3JIMYHBIX HMCTOYHUKAX HHGOpMALMKU (HAy4dHO-TIONYJspHAs
JUTEpaTypa XUMHYECKOTO COJEp’KaHus, CIpaBOYHbIE Mocobusi, pecypcbl HHTepHera),
aHAJIM3UPOBAaTh HH(OpPMAIMIO pPa3IUYHBIX BUIAOB M (GOPM MpPEJCTaBICHUS, KPUTHUYECKU
OLIEHMBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUNBOCTH;

(bopMyIHpOBaTh 3apoChl U MPUMEHSITH Pa3IMYHbIE METOMABI NPH IOHCKE U OTOOpe
uH(popManK, He0OOXOIUMOM /1JIsl BBITIOJTHEHUS yUeOHBIX 3a7a4 ONpeeIEHHOIO TUIIA;

NpUOOpPETaTh OMBIT UCMONb30BAHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHI
Y Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIbHYIO (QOpMYy TMpEeACTaBICHUS HHPOpPMALUU
(cxeMbl, rpaduKu, AMarpaMmbl, TaOIULBL, PUCYHKH U IPYTHE);

UCTOJb30BaTh HAy4YHBIH S3bIK B KAauyecTBE CpEICTBAa NpU paboTe C XUMHUYECKOU
uHbOpMalMel: NPUMEHATh MEXIpeAMeTHble ((U3NYecKue W MaTeMaTU4YeCKUe) 3HAKu U
CUMBOJIbI, POpMYIIbI, a0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BATh U MPE0OPa30BBIBATh 3HAKOBO-CUMBOJINYECKUE CPEJICTBA HATJITHOCTH.

OgyageHNe YHUBEPCAJbHBIMH KOMMYHUKATHBHBIMHU AeHCTBUSIMH:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOW TeMbl B XOJle Juajiora W/WUiu
JIUCKYCCHM, BBICKa3bIBaThb WJEH, (POPMYJIHPOBATH CBOMU MPEAJIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHUS IIPEJIIOKEHHOM 3a1a4u;

BBICTYIIATh C IPE3EHTALMEN PE3yIbTaTOB I103HABATEIBHOMN JEATENBHOCTH, MOTYyYEHHBIX
CaMOCTOSITEIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMU IMPU BBINOJHEHUH XHMHUYECKOIO
HKCIIEPUMEHTA, MPAKTUYECKOH pPabOThl MO MCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anuu y4yeOHOTO mpoeKkTa U (OPMYyIUPOBATH BBIBOJBI MO PE3yibTaTaM MPOBEIAEHHBIX
UCCIIeIOBaHUM MyTEM COTJIacOBaHUS MO3UIMI B X0€ 00CYX ACHHUSI 1 OOMEHa MHEHUSIMHU.

OgJiajieHNe YHHBEPCAJIbHBIMY PeryJIITHBHBIMH J1eHCTBUSIMM:

CaMOCTOSTENBHO TUIAHUPOBATh U OCYILECTBIATh CBOIO IMO3HABATENIbHYIO JESTENBHOCTD,
onpezenss €€ Leau U 3a1a4d, KOHTPOJIMPOBATh U MO MEPE HEOOXOAMMOCTU KOPPEKTUPOBATH
IpeJlaraeMblil aIropuT™ JEHCTBUN IPU BBIOJHEHUH YYEOHBIX U UCCIIE0BATEIbCKUX 3ajad,
BbIOMpaTh Hanbosnee 3((HEeKTUBHBIN cOCO0 MX pEeIIeHUs ¢ yYETOM MOIYIEeHUSI HOBBIX 3HAHHUNA
0 BEILECTBAX U XUMUYECKUX PEAKLIMSIX;

OCYILECTBJISITH CAMOKOHTPOJIb CBOEHM JI€ATENbHOCTM Ha OCHOBE caMoOaHalu3a H
CaMOOLIEHKH.



INNPEAMETHBIE PE3YJIBTATbBI
10 KJTACC

[IpenMeTHbIe pe3yiabTaThl OCBOEHUS Kypca «OpraHuyeckasi XuMuUs» OTPakaroT:

c(OpMHUPOBAHHOCTh TPEJCTABICHUI O XUMHYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAay4YHOW KapTHHBI MHPA, POJIM XMUMHUU B TMO3HAHUHU SIBJIECHUU NpUPOABI, B (HOPMUPOBAHUU
MBIIIJIEHUS! U KYJIbTYPbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOAMMOW s
pElIeHUs TMPaKTUYECKUX 3a/7a4 M SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBIO U PUPOJTHOU CPELE;

BIIQJICHUE CHCTEMOM XUMHYECKMX 3HAHHMM, KOTOpPas BKJIKOYAET: OCHOBOIOJIATrarOIIUe
MOHATHS (XMMHMUYECKHMI JJIEMEHT, aToM, »JJEKTpPOHHAas o000Jlouka aroma, MOoJIeKya,
BaJICHTHOCTh, JJEKTPOOTPHUIIATETILHOCTh, XHMHUYECKas CBsI3b, CTPYKTypHas ¢opMyia
(pa3BépHyTass M COKpall€HHas), MOJb, MOJSIpHAs Macca, MOJSPHBIM O0BEM, YIIEpOIHBIN
CKeJeT, (PYHKIMOHAaJbHAs Tpylna, pagukal, HU30MEpHs, M30MEpbl, TOMOJOTUYECKUN P,
TOMOJIOTH, YIJIEBOJIOPOJIbI, KUCIOPOA U a30TCOAEpKAUIUE COCAUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJEKYJSIPHbIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
CTpOEeHHUsl opraHumyeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHMS, JISKAIIHE B
OCHOBE TOHUMAHHUS MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DakTOIOTHYECKue
CBEJICHUSI O CBOMCTBax, COCTaBe, MOJYyYEHUU MU O€30MaCHOM HCIOIb30BAaHUU BAKHEUIINX
OpPraHMYECKHUX BELIECTB B OBITY U MPAKTUYECKOH JEATEIbHOCTH YEIOBEKa;

chOpMHUPOBAHHOCTh ~ YMEHUW  BBISBJIATh  XapaKTepHble  TMPU3HAKH  TOHSTHUH,
yCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIIME MOHSTHUS MPU ONHUCAHUU
COCTaBa, CTPOCHUS U MPEBPALIEHUN OPraHUYECKUX COCIUHEHU;

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISi COCTaBICHUS
MOJICKYJISIDHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHon) (opMya OpraHMYEeCKUX
BEILIECTB U YPABHEHUN XMMHUYECKUX PEAKIIMI, U3rOTaBIMBATh MOJIEIIN MOJIEKYJl OPraHu4eCKUX
BEILIECTB /IS WJUTKOCTPALMN UX XUMUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMHUPOBAaHHOCTh ~ YMEHUH  yCTAaHAaBIMBATh  MPUHAAJICKHOCTh  U3YYCHHBIX
OpPraHMYECKHX BELIECTB 0 HX COCTaBYy U CTPOCHHMIO K ONpeAeNEéHHOMY Kiaccy/Tpyriie
COCTMHEHUIN (YyrieBogopo/ibl, KHCIJIOPOJL U a30TCoAEpIKaILNE COEIMHEHUS,
BBICOKOMOJICKYJIIDHBIE ~ COCAMHEHMs), JaBaTh MM Ha3BaHUS 10 CHUCTEMaTHYECKOU
Homenknatype (IUPAC), a Taxke nNpHUBOAWTH TPHUBHAJIBHBIE HA3BaHUA OTHAEIBHBIX
OpPraHMYECKHX BEIECTB (ITUJICH, MPOMWIEH, alleTUJIEH, ATHJICHIVIUKOIb, TNIHLIEPUH, (EHOI,
dbopManbaeru, aleTalbIerul, MypaBbuHas KHCIOTa, YKCYCHasi KUCIIOTa, OJIEMHOBAsI KUCIIOTA,
CTeapUHOBAsl KUCIIOTA, TIIF0K03a, GPYKTO3a, KpaxMall, IeJUTI0N03a, TIUIUH);

c(OpMHUPOBAHHOCTh YMEHHS OIPEACISATh BUIbI XUMHYECKOW CBS3U B OPTaHUYECKUX
COEIMHEHUSX (OAMHAPHBIE U KPATHBIE);

c(OpMHUPOBAHHOCTh YMEHHS MPUMEHSATH MOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKUX
BemecTB A. M. bytnepoBa yist 0ObSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPaHEHHUsI MACCHI BEILIECTB;

c(OpMHUPOBAaHHOCTh YMEHHMI XapakTepus3oBaThb COCTaB, CTPOEHHE, (U3HUECKHE U
XUMUYECKHE CBOMCTBA THUIHMYHBIX IIPEACTABUTEICH PA3JIUYHBIX KIJIACCOB OPraHUYECKUX
BeleCTB (MeTaH, 3TaH, JTWUJICH, MPOMWICH, amneTwieH, OyraaueH-1,3, merwiOyranueH-1,3,
O€H30JI, METaHOJI, 3TaHOJ, STUJIECHTIIUKOJb, TJIMLIEPHH, (EHOJI, aleTaablerul, MypaBbiuHas U
YKCyCHasi ~ KUCJIOTBI, TJIFOKO3a, KpaxMmaji, LeJI0JI03a, AaMHHOYKCYCHas  KHUCJIOTa),
WJUTKOCTPUPOBATh TEHETUYECKYIO CBSA3b MEXKIAY HHMMHU YPAaBHEHHUSAMH COOTBETCTBYIOIIUX
XUMHYECKHX PeaKuil ¢ UCTIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIL;



c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HMCTOYHUKH YTIIEBOJOPOIHOTO CHIPHS
(HedTh, TPUPOIHBIN Ta3, yrojib), CIOCOOBI MX MEepPepabOTKH U MPAKTUUECKOE MPUMEHEHHE
IPOIYKTOB MepepaboTKu;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOJUTH BBIYHCICHHUS MO XUMUYECKUM YpPaBHEHUSIM
(Maccbl, 00BbEMA, KOJIMYECTBA MUCXOAHOTO BEIIECTBA MM IPOAYKTa PEAKIMH MO HU3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEaKIIUN);

c(hOpMUPOBAaHHOCT, YMEHHUH BIaJETh CHCTEMOM 3HAHUW 00 OCHOBHBIX METOJAX
HAaY4YHOI'O MO3HAHMS, UCOJIb3YEMbBIX B XUMUU MPU U3YUEHUN BELIECTB U XUMHUYECKUX SABICHUN
(HabmroeHne, W3MEpEHue, OHKCIEPUMEHT, MOJICIUPOBAHUE), HCIOJIb30BaTh CHUCTEMHbBIC
XUMUYECKHE 3HAHUS I NOPUHATUS PEIICHHM B KOHKPETHBIX JKU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BENIECTBAMH M UX IPUMEHEHUEM,;

c(hopMUPOBAaHHOCTH YMEHUM COOJI0O/IaTh MpaBUjia MOJIb30BAHUS XUMUUYECKOU MOCYI0M
u JabopaTopHbIM OOOpYJOBaHHMEM, a TakKe TMpaBuiia OOpalleHUs ¢ BEIIeCTBAMH B
COOTBETCTBUU C MHCTPYKLUSIMU IO BHITIOJHEHUIO JJAOOPATOPHBIX XUMHUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IUIAHUPOBATH U BBIMOJIHATH XUMHUUYECKUN HKCIIEPUMEHT
(mpeBpareHusi OpraHMYECKHUX BEIIEeCTB MPU HArpeBaHUU, MOJIYUCHHUE ITUIICHA U U3yYEHHUE ero
CBOMCTB, KaueCTBEHHBIE pEAKIMU OPTraHWYECKUX BEIIECTB, JeHaTypanus OeIKoB Tpu
HarpeBaHUH, LIBETHHIE PEAKIIUU OEJIKOB) B COOTBETCTBUU C MPABMIIAMU TEXHUKU 0€30IaCHOCTH
pu oOpallleHuy ¢ BElleCTBaMH U Ja00paTOpHBIM 000PYA0BAHUEM, MPEJCTABIATH PE3YJIbTATHI
XUMHYECKOTO JKCIEpPUMEHTa B (opMe 3alUCH YpPaBHEHHH COOTBETCTBYIOUIUX pPEAKIUH U
(hopMynHpOBaTh BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHI KPUTUUYECKH aHAM3UPOBATH XMMUYECKYIO MH(OpMaInIo,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (cpencTtBa maccoBod uHpopmanmu, HMHTEpHET U
APYTux);

c(OpMHUPOBAHHOCTh YMEHHMH COOMIOAATh MpaBUiIa 3KOJIOTMYECKH Ie1ecoo0pa3Horo
MOBEJICHNUST B OBITY W TPYAOBOW JNESITEIBPHOCTH B IENIAX COXPAHEHUS CBOETO 3J0POBbI U
OKpY>Karolllel MPUPOJIHONU Cpellbl, OCO3HABaTh OMACHOCTh BO3JCUCTBUS HA KUBBIE OPTaHU3MBbI
ONpeACTEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAas cmbici nokazarens [IJIK, moscHsATh Ha
npuMepax crocoObl YMEHBIIIEHUS U TIPEAOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS HAa OPTraHU3M
YEJI0BEKa;

JUTsE 00Y4aIONUXCsl ¢ OTPAHUYCHHBIMUA BO3MOXHOCTSMHU 3/I0POBbs: YMEHUE MTPUMEHSTh
3HaHUs1 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIICCTB U XUMUYECKUX SBJICHUII;

JUISL CIeNbIX M CIA0OBUAAIIMX OOYyYarolUMXCs: YMEHHE HCIOJIb30BaTh pelibe(HO-
TOUYCYHYIO crcTeMy obo3Hauenuii JI. bpaiins s 3anmucu XxumMuaeckux Gopmy.

K konimy obyuenus B 11 kiacce mpeaMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O0rmas u
HEOpraHu4yecKasi XMMUsD» OTPaXKaroT:

c(OpMHUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTaBJISIONIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpA, POJM XUMHUU B MO3HAHWH SIBICHUW TPUPOIBI, B (HOpMHUpOBAHUU
MBIIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAIBHON TpaMOTHOCTH, HEOOXOIUMOM s
pelIeHUs] TMPaKTUYECKUX 3a/7a4 M SKOJIOTMYECKM OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY
3I0POBBIO U NIPUPOJHOU CpeELE;

BJIQJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPAsl BKIIFOYAET:

OCHOBOIIOJIAralOIINe TOHATHS (XUMHYECKHH O3JEMEHT, aroMm, wusorom, S-, p-, d-
AJIEKTPOHHBIE OpOUTAIU aTOMOB, MOH, MOJIEKYJd, MOJb, MOJSPHBIM 00BEM, BaJE€HTHOCTD,
AJIEKTPOOTPHULIATEIbHOCTh, CTEIEHb OKHUCJICHUS, XMMUYECKasl CBsA3b (KOBAJICHTHAsl, MOHHas,
METaJUIMYeCcKasi, BOJOPOAHAs), KPUCTAJUIMYECKas PEHIETKA, TUIBl XUMUYECKHX pEeaKIui,
pacTBOp, AJEKTPOJUTHI, HEJICKTPOJIUTHI, SJIECKTPOJIUTHYECKAS JAUCCOLUALMUSA, OKHCIUTEND,
BOCCTaHOBMTEIIb, CKOPOCTh XUMUUYECKON PEAKIIUN, XUMUYECKOE PABHOBECHUE);

TEOPUU M 3aKOHBI (TEOPHs ANEKTPOIUTHUUECKON NUCCOIMAINH, MEPUOJUUECKUI 3aKOH
JI.1. MenpeneeBa, 3aKOH COXPAaHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHEHHUsI M IpPEBpaIlCHUs



SHEPTUM MPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3BIK XHMUH,
MHUPOBO33PEHUECKUE 3HAHMS, JIEKAUME B OCHOBE MOHMMAaHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHYECKUX SIBJICHUH, (DaKTOJOTHYECKUE CBEJICHUS O CBOMCTBaX, COCTaBe, MOJYUYECHUU U
0€30MmacHOM HUCIOJIb30BAaHUM BaXKHEHIITNX HEOPTAHHMUECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATEIIbHOCTU YEI0OBEKA;

chOpMHUPOBAHHOCTh ~ YMEHUW  BBISBJISATh  XapaKTepHble  IMPU3HAKH  TOHSTHUH,
YCTaHABIMBAaTh MX B3aMMOCBS3b, HCIOJIB30BATH COOTBETCTBYIOIIME MOHSATHS IMPU OINKMCAHUU
HEOPraHWYECKUX BEIIECTB U MX MPEBPALCHUI;

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISi COCTABJICHUS
dbopMyn BeHIECTB U YpaBHEHUUW XHWMHUYECKHUX pEAKIUH, CHUCTEeMAaTHUYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHaNbHBIC Ha3BaHUS OTACIBHBIX HEOPraHMYCCKUX BellecTB (yrapHbId ras,
YIJIEKHCIIBIA a3, aMMUaK, TaméHas U3BECTb, HETalI€Has M3BECTh, MUThEBAs COAA, MUPUT U
pyrue);

chOpMUPOBAHHOCTP YMEHHUM OMPENENsATh BaJCHTHOCTh W CTENEHb OKHUCIICHHS
XUMHYECKHX DJIEMEHTOB B COEAUHECHUSAX PA3JIMYHOTO COCTaBa, BHUJ XHUMHUYECKOM CBS3HU
(KOoBaJIeHTHAsl, MOHHAsI, METAJNINYECKasl, BOJOPOIHAS) B COSAMHEHHIX, TUII KPUCTAIUTMUECKON
pPEMIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJspHas, WOHHAs, MeTaTu4yecKas),
XapakTep cpelibl B BOAHBIX paCTBOPaX HEOPraHMYECKUX COCTMHEHU;

chOpMUPOBAaHHOCT, yYMEHUW yCTaHABIMBATh NPHUHAIJICKHOCTb HEOPTAaHUYECKUX
BEIIECTB 10 UX COCTAaBY K OINpPEAeNEHHOMY KJIacCy/TpyIIe COeAMHEHHH (TPOCThIE BEIlecTBa —
MeTaJIbl U HEMETAJLIbI, OKCHJIbl, OCHOBAHUS, KUCJIOTHI, aM(OTEPHBIE TUIPOKCUIIBI, COIH);

chOpMUPOBAaHHOCTP ~ YMEHUW  pacKpbIiBaThb  CMBICT  TNEPUOJAMYECKOTO  3aKOHA
JI.V. MenpeneeBa U JEMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBHYIO H
MPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHUX 3J1eMeHTOB 1—4 mepuonoB llepmoamyeckoil cUCTEMBl XMMUYECKUX 3JIEMEHTOB
JI.1. MeHperneeBa, UCIONB3YS MOHITHS «S-, P-, J-2JIGKTPOHHBIC OPOHUTAIHNY, «IHEPTETUUICCKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHsSI CBOMCTB XHMHYECKHUX JJIEMEHTOB U HX
COCMHEHUHN MO mepuojaM W rpynmnam l[lepuonndeckoi CUCTEMbl XMMHUYECKUX 3JIEMEHTOB
JI.1. MeHnneneena;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBaTH) OOIHME XUMUYECKUE
CBOWCTBA HEOPraHMYECKHX BEUIECTB PA3JIMYHBIX KIIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKOW CBSI3M MEXKIY HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIBIO YpaBHEHMI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIM;

c(hOopMUPOBAHHOCTh YMEHHUS KIACCU(PUIIUPOBATh XUMUUECKUE PEAKIIMH 10 PA3IUYHBIM
MpU3HaKaM (YUCIy M COCTaBy pearupyrolux BEIIeCTB, TEIIoBoMy d(dekTy peakiuu,
U3MECHCHHIO CTENEHEH  OKUCJICHHSI  DJIEMEHTOB, OOpaTUMOCTH  PEAKIUH, y4aCTHUIO
KaTajau3aropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBJSATH YypaBHEHUS PEAKIUN Ppa3IUYHBIX THUIIOB,
MOJTHBIC U COKpaIEHHbIC ypaBHEHHUs pEaKIuii MOHHOTO OOMEHa, YYWUThIBas YCJIOBHS, MPHU
KOTOPBIX 3TH PEAKLUU UIYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIMH, MOJITBEPKIAIONINE KaueCTBEHHBIN
COCTaB pAa3JINYHbIX HEOPraHWYECKUX BEUIECTB, pAacClO3HABaTh OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIHNE B BOJIHBIX PACTBOPAX HEOPIraHUYECKUX BEILIECTB;

c(hopMHUPOBAHHOCTH YMEHHI PacKpbIBaTh CYLIHOCTb OKHCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMIl TMOCPEACTBOM COCTABJICHHUS JJIEKTPOHHOTO OajaHca 3THX
peakuuii;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIUU
OT pa3NUYHbIX (AKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT
BHemHero Bo3aehcTeus (mpunnun Jle [llaTense);



c(OpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XHUMHUYECKHE IPOILECCH], JIEKAIIHe B
OCHOBE MPOMBIIIIJIEHHOTO IIOJIYyYeHHsI CEPHOM KUCIIOTHI, aMMHaKa, a Takke c(hOPMUPOBAHHOCTh
npeCTaBIeHUH 00 00X HAayYHBIX MPUHIMIAX M 3KOJIOTMUYECKUX MpoOJieMax XUMHYECKOIO
MIPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJIUTH BBIYMCIECHUS C HCIOIb30BAHUEM MOHITHUS
«MaccoBasl J10JI1 BEILIECTBa B PACTBOPE», OOBEMHBIX OTHOILIEHUIN TIa30B MPU XUMUYECKHX
pEaKLMIX, MacChl BEMIECTBA WK 00bEMA Ia30B MO0 U3BECTHOMY KOJIUYECTBY BEHIECTBA, MacCe
WK 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOIO 3((eKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEILIECTB, IPEBPALLEHUSA U COXPAHEHUSI DJHEPTUH;

c(OpMHUPOBAHHOCTh YMEHUHN COOIOATh MpaBHJIa MOJb30BAaHUS XMMUYECKON MOCYAON
u 71a00paTOpHBIM O00OpPYIOBaHWEM, a TaKXKe IpaBUiIa OOpalleHHs C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKLUSMH I10 BHINOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIMOJHATH XMMHUYECKUH SKCIIEPUMEHT
(paznoxeHue MEpPOKCUAA BOAOPOAA B MPHUCYTCTBHM KaTalM3aTopa, OIPENEICHHUE Cpelbl
pacTBOPOB BEILIECTB C IOMOULIBIO YHHUBEPCAIbHOIO MHAMKATOPA, BIUSHUE Pa3IUYHBIX
(akTOpOB Ha CKOpPOCTh XMMHMYECKOM pEeaklMu, PeakUUd HOHHOTO OOMEeHa, KaueCTBEHHBIE
peakuu Ha cyiabdar-, kapOOHAaT- M XJOPHI-aHHMOHBI, Ha KAaTHOH aMMOHHs, pELICHHE
AKCIIEPUMEHTANIBHBIX 3adau mo Temam «Mertamib» U «Hemeramnel») B COOTBETCTBHM C
MpaBUJIAMH TEXHUKH O€30MaCHOCTH NpU OOpaIllEeHUH C BELIECTBAMU U JIAOOPATOPHBIM
00OpyI0OBaHUEM, MPEACTABIATh PE3YyIbTAThl XMMHUYECKOTO HKCHEpUMEHTa B (opMe 3arucu
YPaBHEHHI COOTBETCTBYIOIIMX pEAKIUI M (QOpMYyJIHpPOBaTh BBIBOJBI HAa OCHOBE 3TUX
pE3yJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHYECKHU aHAIM3UPOBATh XMUMUYECKYI0 MH(OpMALHIO,
MI0JIy4a€MYI0 W3 Pa3HbIX HCTOYHUKOB (CpEICTBA MaccOBOM KOMMYHMKauuu, VHTEepHET H
PYTHX);

c(OPMHUPOBAHHOCTh YMEHHUH COOIIOAATh MpaBUIa SKOJIOTMUYECKU LEIecO00pa3HOro
MOBEJIEHUS] B OBITY M TPYJOBOM AESITEIHHOCTH B LENAX COXPAaHEHHUS CBOETO 3/0POBbS U
OKpYy Karoliei NpupoaHON Cpeibl, 0CO3HABATh ONACHOCTh BO3JIEHCTBUS HA KUBbIE OPraHU3MBbl
ornpezeNEéHHbIX BEIIEeCTB, MoHUMas cMbici nokazatens [1JIK, noscHaTs Ha npuMepax crocoObl
YMEHBIIEHUS U TPENOTBPAILEHNS UX BPEIHOTO BO3JAEHCTBUS HA OPraHU3M YEJIOBEKA;

Ui 00y4aroUMXCsl C OTPAaHUYEHHBIMU BO3MOKHOCTSMHU 3/I0OPOBBS: YMEHUE MPUMEHSThH
3HAHMSI 00 OCHOBHBIX JOCTYIHBIX METOJaX MMO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUM;

JUId CIENbIX M CIA00BUIAIIMX OOYyYaroIIMXCsl: YMEHUE HCIOJIb30BaTh peIbePHO
TOUYCYHYIO crcTeMy obo3Hadenuii JI. bpaiins s 3anucu XumMuaeckux Gopmyot.



COILEPKAHUE OBYYEHUS

10 KJIACC

OPTAHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBBI OPraHUYECKOH XUMUH

[Ipeamer opraHuyeckod XuMUU: €€ BO3HUKHOBEHHE, pPa3BUTHE U 3HAYCHUE B
NOJIyYEHUU HOBBIX BEIIECTB M MAaTEpHAJIOB. T€OpHs CTPOEHUS OPTaHUYECKUX COECIUHEHUH A.
M. bytnepoBa, e€ ocHOBHbIE MOJ0KeHUA. CTpyKTypHBIE (DOPMYJIbl OPraHUYECKHX BEIIECTB.
['omonorus, nzomepusi. XuMUYeCKasi CBSI3b B OPraHMYECKUX COCAMHEHUSAX — OJIMHApHBIC U
KpaTHBIE CBSI3H.

[IpencraBnenue o KiIaccuukauu OpraHMYecKHX BemecTB. HomeHkmnatypa
OPraHWYECKHX COEJUHEHHUM (CcUCTeMaTH4ecKas) U TPUBHAJIbHBIE Ha3BaHUS BaXKHEUIIMX
IIpEACTaBUTEIIEH KIIACCOB OPTAHUYECKUX BELIECTB.

DKCIEpUMEHTAIIbHBIE METO/Ibl U3YUEHHUS BEIIECTB U UX MPEBPAILLICHUI: 03HAKOMIICHUE C
oOpa3laMu OpraHMYeCKHX BELIECTB M MAaTepUalaMH Ha UX OCHOBE, MOJAEIMPOBAHUE MOJEKYII
OPraHWYECKHX BEIIECTB, HAONIOJCHUE ¢ OINHUCAHHE JEMOHCTPAIMOHHBIX OIMBITOB TIO
MPEBPAIEHUI0 OPraHWYeCKUX BEIIECTB MpPU HarpeBaHuu (IUTaBJIeHHE, OOYTIIMBaHHUE U
TOpEHHe).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKHN pPsAA. MeTaH M 3TaH — NpOCTeHInne
MPEICTaBUTENN AJIKAHOB: (U3NYECKHE W XUMHUYECKHE CBOMCTBa (peakiuu 3aMElIeHUs] |
TOPEHUs ), HAXOXKJICHUE B IPUPOJIE, MOTYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKUH psif. OTWICH M MPONWICH —
MPOCTEHIIINE TPEICTABUTEIN AaJIKEHOB: (PU3WYECKMEe W XUMHYECKHE CBOMCTBAa (peakiuu
TUAPUPOBAHUS, TAIIOTEHUPOBAHUS, THAPATALIUY, OKUCIIEHUS U MOJMMEpPU3aIUH), IOJyYeHHUE U
MIPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u meTwinOyTagueH-1,3: ctpoeHne, BaXXHEHIITHE XUMUYECKUE
cBOMcTBA (peakuus noiuMmepusanuu). [lonydenne CHHTETUUECKOTO KayuyKa U Pe3UHBI.

ATNKUHBI: COCTaB M OCOOCHHOCTU CTPOCHUS, TOMOJIOTHYECKUN psAN. ALETHICH —
MPOCTEUIINI TMPEICTaBUTENIh AKHUHOB: COCTaB, CTpOeHHUE, (U3NYECKHE U XUMHUUYECKHUE
CBOMCTBA (peakUuH TUAPUPOBAHUSI, TAJIOTEHUPOBAHUSA, THUAPATALUUA, TOPEHUS), MOJYYCHUE U
MIPUMEHEHHUE.

Apenbl. benson: cocraB, cTpoeHue, (PU3NUECKHE W XUMUUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS U HUTPOBAHMS), MOJYyYEHHE M MpPUMEHEHHE. 10.1yon. cocmas, cmpoeHue,
Quszuueckue u xumuyeckKue ceouUcmsea (peakyuu 2aio2eHUpo8aHus U HUMpO8aHus), noiydenue
u npumenenue. TOKCUYHOCTb apeHOB. [‘eHeTMyeckas CBS3b MEXAY YIVIEBOAOPOAAMU,
MPUHAICKAIIMMEI K pa3JIMYHbIM KJ1accaM.

[TpupoaHbIe UCTOYHUKH YTIIEBOAOPOIOB. [IprpoaHbIii Ta3 U MOMYyTHBIC HEPTSIHBIC Ta3kI.
Hedts u e& mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TEperoHka, KpPEeKUHT
(TepMHUYECKUH, KaTaTuTUUeCKuil), muponu3. [IpoaykTel nepepaboTku HEDTHU, UX MPUMEHEHUE
B MMPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroyib U MPOAYKTHI €T0 epepadOTKH.

DKCMEPUMEHTANIbHBIE METO/Ibl U3YUEHHUS BEIIECTB U X MPEBPAILCHUI: 03HAKOMIICHHUE C
oOpa3liaMy  IJacTMacc, KaydykoB M pe3uHbl, kojuiekuuu «Hedte» u  «VYromby,
MOJICJIMPOBAHUE  MOJIEKYJl  YIVIEBOJOPOJOB M  TAJIOT€HONPOU3BOJAHBIX, IPOBEACHUE
MPaKTUYECKON pabOThI: MOJYYEHUE ITHIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Boruncnenuss mo ypaBHEHMIO XUMHUYECKOM peakiuu (Macchl, 00bE€Ma, KOJIUYeCTBa
HCXOJIHOTO BEILECTBA WJIM MPOJYKTA PEaKIMHU MO U3BECTHBIM Macce, O0BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB MU MPOJYKTOB PEAKIINH).

Kuciaopoacoaep:xamue opranuyeckue coeIUHEHUS




[IpenenbHbie OHOATOMHBIE CIHUPTHI. METaHON W ATAHON: CTPOCHHE, (U3NYECKHE U
XUMHYECKHE CBOMCTBA (peaklUU ¢ aKTUBHBIMH METaJUIAMH, rajOreHOBOJOPOIaMH, TOPEHHUE),
npuMeHeHne. BopopoaHble CBSI3M MEXAY MOJIEKYJIaMH CHupToB. JleHCTBHE MeTaHOIAa M
ATaHOJIa Ha OPraHU3M YEeJIOBEKa.

MHoroatoMHble CHUPTHL. DTWICHIVIMKOJIb W IJIMLEPUH: CTPOEHHE, (U3HYECKHE U
XUMUYECKHE CBOMCTBA (B3aMMOJEHMCTBUE CO IIEIOYHBIMH METAJJIAMU, KAUECTBEHHAsI peaKIus
Ha MHOrOaTOMHbIE cHUpThI). [leficTBue Ha opranus3M 4yenoBeka. [IpumeHeHue rauuepuHa u
STUJICHIJIUKOJIS.

®eHo: CTpOCHHE MOJIEKYJbl, (U3WYECKHe M XUMHUYECKHEe CBOMCTBA. TOKCHMYHOCTH
¢denona. [Ipumenenue denomna.

Anpaerunpl U kKemownvl. DOpMANBIAETHU], aLETANbAETUI: CTPOCHUE, (PUINYECKUE U
XUMHYECKHE CBOWCTBA (pEakUMU OKUCIEHHMS M BOCCTAHOBJIEHMS, KAaU€CTBEHHbBIE PEAKILUN),
MOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHUCIOTH. MypaBbUHas U yKCycHas
KHUCIIOTBI: CTpOEHHE, (U3NYEeCKue M XUMHUYECKUE CBOICTBa (CBOMCTBA, oOlIue I Kiacca
KHUCIIOT, peakius sTepudukanuu), noixydeHue u npumeHeHue. CTeapuHOBas W OJIEMHOBAs
KHUCIIOTHl KaK TMPEJICTAaBUTEIM BBICIIUX KapOOHOBBIX KHCIOT. Mpblla KaK COJM BBICHIMX
KapOOHOBBIX KHCJIOT, UX MOIOIIIEE ACHCTBUE.

CrnosxHble 3QUpbl KaK IPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ['HUApOIN3 CIIOXKHBIX 3PHUPOB.
Kupsl. 'maponus xupos. [Ipumenenune xxupoB. buonornueckas poiab KUPOB.

VYrieBonpl: cocTaB, KiIacCU(pUKAIMSA YriaeBOAOB (MOHO-, JTU- W TIOJHUCAXapHUIbI).
['moko3a — mpocTedmnii MoHOcaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3NYECKUE U
XUMUYECKHE CBOMCTBa (B3aumojeictBue ¢ ruapokcunoM menu(ll), okucienne amMmMuauHbIM
pactBopoMm okcuaa cepebpa(l), BoccraHOBICHHE, OpOXEHHE TIJIFOKO3BI), HAXOXJICHHE B
pUpoe, IpuMeHeHue, Ouosornyeckas poisib. @orocunte3. GpykTo3a Kak U30MeEpP TIIFOKO3BI.

Kpaxman u nemntono3a kak npupoanbie noaumepsl. CTpoeHHne Kpaxmana U LEeJUTH0JI03bI.
du3nyecKknue 1 XMMUYECKHUE CBOMCTBA Kpaxmasia (THAPOIN3, KAYECTBEHHAS PEAKIIUS C HOJOM).

DKclepuMEHTalbHbIE METOJbl M3Y4YEHMsI BEIECTB M UX MpPEBpAIllEHUN: MpPOBEICHUE,
HaOJIIO/ICHWE M OINHKCAaHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE CIHPTOB, KauyeCTBEHHBIE
peakiu OJTHOATOMHBIX CHUPTOB (OkucieHue 3taHosa okcuaoM memau(ll)), MHOrOoaTroMHBIX
CHUPTOB (B3auMojieiicTBUE TinilepuHa ¢ ruapokcuaom meau(ll)), anbaernnoB (oxkucieHue
aMMHUa4YHbIM pacTBOpoM okcuna cepeOpa(l) m runpokcuaom wmeau(ll), B3zaumoneiictue
Kpaxmalla ¢ HOJIOM), NpOBEJCHHE MPAaKTHUYEeCKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuétnrle 3amaun.

Boruncnenuss mo ypaBHEHMIO XUMHUYECKOM peakiuu (Macchl, 00bE€Ma, KOJIUYecTBa
MCXO/HOTO BELIECTBA WJIM MPOJYKTa PEAKIMHU MO HM3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJIHOTO M3 UCXOJHBIX BELIECTB MM MPOAYKTOB PEAKLIUN).

A3oTcozepKaliue OpraHu4eckiue CoeJMHEHMS.

AMUHOKHCTIOTBI Kak amQoTepHble oOpraHudeckue coeAuHeHus. Puznueckue u
XUMHYECKHE CBOMCTBA aMMHOKMCIOT (Ha HpUMeEpe IIUIMHA). buosiornueckoe 3HauyeHHE
aMUHOKHUCIOT. [lenTuas.

benku kak npuposiHbIE BBICOKOMOJEKYJSIpHBIE coeuHeHus. [lepBuuHas, BTopudHas 1
TPETUYHAsI CTPYKTypa OENKOB. XMUMHYECKHE CBONCTBA OEIKOB: THAPOJH3, [EHATYypalus,
KaueCTBEHHBIE PEAKIIMH Ha OEJIKH.

DKCHepuMEeHTaJIbHbIe METOAbl M3YUYEHHS BEUIECTB M MX MpEBpallleHUil: HAOII0AeHUE U
ONHMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: J€HaTypauusi OEJIKOB NpHU HArpeBaHUU, LIBETHBIE
peakiu OENKoB.

BbicokomoieKy asipHbIe COeIMHEHUS



OcCHOBHbBIE TOHSTHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb IOJIMMEPU3ALNM, CPEAHSIs MOJIeKyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI — OJIMMEPHU3alns U NOJINKOHCHC AU,

OKCHepUMEHTaJIbHbIE METO/Ibl M3YUEHUS BEILIECTB U MX MPEBPAILECHUN: 03HAKOMJIEHHUE C
oOpa3LaMu IpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KaYUyKOB.

MexnpeameTHbIe CBA3H.

Peanusanus MeXIpeIMETHBIX CBSI3€H NPU U3YYCHUU OpraHndeckoi xumuu B 10 kmacce
OCYIIECTBIIIETCA 4Y€pE3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, Tak U
NOHATHM, SBIISIFOIIMXCA CHCTEMHBIMHU JUI OTHENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0me ecTecTBEHHO-HAYUYHbIC TMOHSTHUS: SBJICHHE, HAy4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpUs, AaHAIW3, CHHTE3, KiIacCUPUKALUsi, MNEePUOJUYHOCTh, HAOIIOJIEHUE, HW3MEpPEHUE,
9KCIIEPUMEHT, MOJEIUPOBAHUE.

@dusnka: Marepus, JHEPIUs, Macca, aToM, JJIEKTPOH, MOJIEKYJA, JHEPreTUYECKHUU
YPOBEHb, BEILIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, (PU3MUECKUE BEIMUMUHBI U
€AMHMIIBI X U3MEPEHUS.

buonorus: xinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHu3me, (GOTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (OCNKH, YIIIEBObL, KUPbI, PEPMEHTHI).

['eorpadus: MuHepanbl, TOPHBIE TOPObI, MOJIE3HbIE HCKOMAEMBbIE, TOILIIMBO, PECYPCHI.

TexXHONOrus: MNHINEBBIE MPOMYKTHl, OCHOBBI pPAaI[MOHAJIBHOIO IUTAaHUS, MOIOIIUE
CPENCTBA, JEKAPCTBEHHBIE U KOCMETHUYECKHE MpPEnaparbl, MAaTEpUAIIbl U3 MCKYCCTBEHHBIX M
CUHTETUYECKHUX BOJIOKOH.

Conep:xanne yueoHoro npeamera B 11 kiacce.

OO0mas 1 HeopraHUu4YecKass XUMHMSL.

(KypcuBoM B TeKCTe BbIIETEHBI 3JIEMEHTHI COJEpKaHUsl y4ueOHOTO MaTepHaa, KOTopble
M3Yy4arTCs B 03HAKOMUTEIBHOM IIAHE M HE BKIIFOYAKOTCA B COCTAB IPEIMETHBIX PE3YJIbTATOB
ocsoeHust OOIT COO Ha 6a30BOM ypOBHE).

Teopernvyeckue 0OCHOBbI XMMHUM.

XUMUYECKUN dreMeHT. AToM. Snpo aroma, H30TOMNblL. JIEKTPOHHAs 0O00JI0YKA.
DHepreTMuecKue YypOBHH, IOAYPOBHH. ATOMHBIE oOpOuTamu, S-, P-, 0- DJIEMEHTHI.
OcobeHHOCTH pacnpeeneHus] 3JeKTPOHOB IO OpOMTalsiM B aTOMax 3JEMEHTOB IEpPBbIX
YeThIPEX NEPUOJOB. DIEKTPOHHAS KOH(PUTYpalusi aTOMOB.

[lepuonnueckuii 3akoH U Ilepuonnueckas cuUCTEMa XHUMHUYECKUX DJIEMEHTOB
J.1. MenpeneeBa. CBsa3b nepuoanveckoro 3akona u Ilepuoguyeckoit cucteMbl XUMUYECKUX
anemeHToB JI.M. MenzaeneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHSI CBOWCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMblX MMM TPOCTHIX M CIOKHBIX
BELLECTB 110 rpynnaM 1 neproaaM. 3HaueHHUEe NMEPUOINIECKOro 3aKOHA B Pa3BUTHUN HAYKHU.

Crtpoenue BemiecTBa. XHUMHUYECKas CBsI3b. Buabl XxumMudeckod CBsi3u (KOBaJIGHTHAs
HEMnoJIApHasi U TOJspHasi, HOHHAsI, MeTaJUIMueckas). MexaHu3mbl 00pa30BaHMsl KOBAaJEHTHOU
XUMHUYECKOU CBsI3M (OOMEHHBIN U TOHOPHO-aKIENTOpHBIH). BonopoaHas cBs3b. BaneHTHOCTS.
OnexTpooTpuLaTeNbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KaTHOHBI U AHUOHBI.

BemectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUSI. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAJNIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBA BELIECTB OT THIIA
KPUCTAIUINYECKON PEIIETKH.

[lonsaTne 0 mucnepcHbIX cucreMmax. McTuHHBIE M KOJIIOMAHBIE pacTBOpPHI. MaccoBas
JI0JIs1 BELIECTBA B PaCTBOPE.

Knaccudukanus nHeopranmueckux coequHeHnid. HoMmeHKaTypa HEOpPraHWYeCKHX
BEIECTB. ['eHeTHYecKass CBSA3b HEOPraHWYECKUX BEILIECTB, NMPUHAMICKANIUX K Pa3IMYHBIM
KJ1accaM.



Xumnueckasa peakuus. Knaccudukanus XMMHUECKMX pPEaKkLMil B HEOpPraHUYECKOW M
OpPraHMYEeCKOW XHMMHMHM. 3aKOH COXPAHEHHMS MacChl BEIIECTB, 3aKOH COXpPAaHEHUS U
IPEBPAICHUS SHEPTUU IPU XUMUYECKUX PEAKIUAX.

CKopocTh peakiu, €€ 3aBUCUMOCTb OT PAa3IMUYHbIX (akTopoB. OOpaTUMbIE pEaKIUH.
Xumuueckoe paBHoBecue. DaKTOPhI, BIUAIONIME HA COCTOSHUE XUMUYECKOTO PAaBHOBECHSI.
[Tpunuwmn Jle [larense.

DnekTponauTudeckas aucconuanus. CuiabHble U cnadbie eKTpodauThl. Cpena BOIHBIX
pPacTBOPOB BENIECTB: KHCIasg, HEUTpanbHas, menodnas. [loHaTrue o BOIOPOJHOM MOKazarele
(pH) pactBopa. Peakiuu woHHOTO OOMeHA. ['MIApPOIU3 HEOPTaHUYECKUX M OPraHMYCCKHX
BEILECTB.

OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIC PEAKIIHH.

DKCMEPUMEHTANIbHBIE METO/Ibl M3yUYEHHUs BEIIECTB M WX MPEBpAIICHUN: JEMOHCTpPALIHS
tabmun «llepuonnueckas cucrema xumuueckux siemeHToB .M. MenneneeBa», uzydeHue
MOJIeJIE KPUCTAJUTMYECKUX PEIIETOK, HAONIOJCHUE W OIKCAaHWE JAEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3yioKEHHE IMEPOKCHAA BOJOPOJa B MPHUCYTCTBUHM KaTalu3aTopa,
ONpeJIeJIEHUE CPelibl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO HHANKATOPA, PEAKIINU
MOHHOTO0 OOMEHa), MPOBE/IeHNEe MPAKTHYECKOW paboThl «BnusHue pa3iandHbIX (PakTOpoB Ha
CKOPOCTh XUMHYECKOHN PEaKIIUN.

Pacuétnbie 3a1aun.

Pacuérbl 1o ypaBHEHUSIM XHMHUYECKUX PEAKLUUU, B TOM YHCIE TEPMOXUMUUYECKHUE
pacy€Thl, pacYEThI C UCTIOIB30BAHUEM TTOHSATHS «MACCOBasl 10JIS1 BEIIECTBAY.

Paznen 2. Heopranuveckast Xumusi.

Hemerannel. Ilomoxenue HemeraimioB B Ilepuoandeckoi CHCTEME XUMHYECKHX
anementoB J[.U. MenneneeBa u 0COOEHHOCTH CTpOeHHS aTomMoB. (DU3NWYECKHE CBOWMCTBA
HEMETAJIJIOB. AJUTOTPOIHS HEMETAUIOB (Ha MpUMEpe KUCIOpoaa, cephl, pocdopa u yrieposa).

XUMHYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJIOTE€HOB, CEphl, a3ora, (ocdopa,
yriepoja W KpPEeMHHs])) U HUX COCIUHEHHH (OKCHIOB, KHUCIOPOACOAEPXKAIIUX KHUCIIOT,
BOJIOPOJHBIX COCAMHEHUN).

[IpruMeHeHne BaKHENIIIMX HEMETAJNIOB U UX COEAMHEHHUIA.

Mertamisl. [lomoxenne MeraiuioB B [lepuonndeckoil CUCTEME XUMHUUYECKUX JJIEMEHTOB
JI.. MenpneneeBa. OcCOOGHHOCTH CTPOEHHUS DIIEKTPOHHBIX O00OJOYEK aTOMOB METAJLIOB.
O6mue ¢usnueckue cpoiicTBa MeTamuioB. CIUlaBbl METAJJIOB. DJIEKTPOXUMUYECKUN Pl
HaNpsHKEHUW METaJUIOB.

XUMHYECKHE CBOWCTBA BaXXHEWIIMX META/IOB (HATpUM, Kajaui, KajdblUid, MarHuu,
ATIOMUHHM, IIUHK, XPOM, KEJIe30, ME/Ib) U UX COCAMHEHUH.

OO6mre cnocoObl mosy4eHus: MeTamuioB. [I[puMeHeHe MeTaaoB B OBITY U TEXHUKE.

OKCIEPUMEHTANIbHBIE METO/bl M3YYEHHUs BEIIECTB M HUX MPEBPAIICHUI: H3ydeHHUE
KOJUTeKIK «MeTaibl ¥ CIUIaBb», OOpa3llOB HEMETAJUIOB, PEIICHHE SKCIIEPUMEHTATBHBIX
3a1a4, HaONIOJeHWe W ONUCAHWE JICMOHCTPAIMOHHBIX H  JIAOOPATOPHBIX  OIBITOB
(B3amMoOIeCTBUE TUIPOKCHIA AIFOMUHUS C PACTBOPAMH KHCJIOT M IIEJI0YeH, KaueCTBEHHBIC
peaKIu Ha KaTUOHBI METAJJIOB).

Pacuétnrle 3amaun.

Pacuérbl mMacchl BemiecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00bEMA,
KOJIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIIMH, €CJIA OJHO U3 BEUIECTB UMEET MPUMECH.

Xumus 4 Ku3Hb. MeRKIpeaMeTHbIC CBA3H.

Ponp xumum B o0ecneyeHUH HKOJOTUYECKOM, SHEPreTUYeCKOM U  MUIIEBOU
0€30MacHOCTH, Pa3BUTHH MEAWIMHBL [lOHATHE O HAyYHBIX METOJaxX IMO3HAHUS BEIICCTB U
XUMUYECKHUX PEAKIUI.



[IpencraBnenuss 00 o0OmMUX HAYYHBIX MPUHIWINAX MPOMBIIUIEHHOTO MOJYYEHUS
BKHEHILNX BEIIECTB.

UYenoBek B MHpE BEIIECTB M MAaTEpPUANIOB: Ba)KHEWIINE CTPOUTEIBHBIE MaTEpUAJIbI,
KOHCTPYKIIMOHHBIE MaTepHallbl, KPacKH, CTEKJIO0, KepaMUKa, MaTepHasbl JUIsl 3JIEKTPOHUKH,
HaHOMaTepuasbl, OpPraHMYECKUE U MUHEPAJIbHbIE YOOPEHUS.

X¥MHS U 3J0POBbE YEJIOBEKA: NpaBUja HMCIIOIb30BAaHUSA JIEKAPCTBEHHBIX IPENapaTos,
IpaBuiIa 6€301aCHOTO MCIOIb30BAaHUS IPEMAPATOB OBITOBOM XMMHUH B IIOBCETHEBHOM KM3HHU.

Peanu3zanus MexxnpeaMeTHbIX CBsI3ed MPU MU3yUYEHUHU OOIIEH U HEOPraHWYECKON XUMUU
B 11 kyacce ocCylecTBIsIeTCS Yepe3 MCIONb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATHM, TaK W IOHATHH, SBIIOIIMXCSA CHCTEMHBIMH JUI OTHEJIBHBIX IIPEJAMETOB
€CTECTBEHHO-HAYYHOT'0 [IUKJIA.

OO0me ecTecTBEHHO-HAyUHbIE MOHSTHS: HAy4dHbIM (akT, TUmore3a, 3aKOH, TEOpHs,
aHanu3, CHUHTE3, KJIAacCU(pUKAIMsA, NEpPUOJAUYHOCTb,  HAOIIOJEHHME,  SKCIIEPHUMEHT,
MOJCIIMPOBAHNE, U3MEPEHNUE, SIBIICHHUE.

®dusnka: MaTepus, YHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, WOH, U30TOI,
PaziOaKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUYECKUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHME BEIIEeCTBa, (PU3NUECKHUE BEIMUMHBI U €IUHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: xinerka, opraHumsM, 3KOCHUCTEMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OPraHU3Me.

['eorpadust: MUHEpabl, TOPHbIE TOPO/IbI, IT0JIE3HbIE HCKONIAeMBbIE, TOILUIUBO, PECYPCHI.

TexHonorusi:  XMMHYECKass  MPOMBINUIEHHOCTh,  METaJUIyprus,  IpPOU3BOJICTBO
CTPOUTEIIBHBIX MaTepuasos, CENBCKOXO03A1CTBEHHOE IIPOU3BOJICTBO, MULIEBAst
MPOMBIIUIEHHOCTh, (papMarieBTUYeCKasi MPOMBIIIIEHHOCTb, MPOM3BOJICTBO KOCMETHYECKUX
IIpenapaToB, IPOU3BOICTBO KOHCTPYKIIMOHHBIX MaTEPUAJIOB, JJIEKTPOHHAS IPOMBIIIEHHOCTD,
HaHOTEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIACC
KoanuecTBo yacoB DJIeKTPOHHbIE JesiTeJILHOCTH
HauMeHoBaHHe pa3aeioB M TeM (uudpoBbie) YUTENsI C y4eTOM
N w/m HpOl"lel)MMLI Bcero Kontponnukie  Ipaxrmieckue oﬁpasoq;l:neﬂbnble ' nporpanZMbl
pecypcbl BOCIIUTAHUS
Paznen 1. TeopeTnyeckue 0CHOBbI OPraHM4Y€eCKOl XUMHMH
[ToGyxnenne
00ydJaromuxcs
coOIr01aTh HOPMBI
MOBEJICHU S, TTPaBUJIa
o01IeHus CO
CBEPCTHUKAMU U
[IpenmeT opraHMYEeCKO XUMUHU. TEAArOTHHECCKUMH
1.1 Teopust CTpOEHUS OPTAaHUYECKUX = 3 https://m.edsoo.ru/7f41837c  paboTHuKaMH,
. COOTBETCTBYIOIIME
coenuHenu A. M. byrneposa
YKJIany
00111e00pa3oBaTEIHLHON
OpraHu3aIuy,
YCTaHOBJICHUE U
MO/IJICPKKY
O0OpOXKETATeTLHOM
aTMocdepsl
Wroro no pazgeny 3
Pasnen 2. Yriesogopoasl
21 [IpenenbHbIC YIIIEBOIOPOIBI — 5 [IpuBneuenne
aJIKaHbI BHUMAaHHS
29 HenpenenbHbie yrieBog0OpOALI: oOyuaromuxcst K
' AJIKEHBI, aJIKaJINCHBI, aJIKHHBI HEHHOCTHOMY aCICKTY
23 ApOMaTHYECKHE YIIIEBOJOPOIbI 2 https://m.edsoo.ru/7f41837¢c H3y4acMbIX Ha ypox;ax
MPEIMETOB, SIBIICHUHN U
24 [IpupoaHbIe UCTOYHUKHU 3 COOBITHIA,

YIJICBOOAOPOJ0B H UX

HHUIIMWUPOBAHUC




00CYXIeHUH,
BBICKA3bIBAHUN CBOETO
MHEHUS, BBIPaOOTKH
CBOETO JIMYHOCTHOTO
OTHOILIEHUS K
U3y4aeMbIM
COOBITHSIM, SIBIICHUSIM,
JMLIaM; TpUMEHEHHe
MHTEPAKTUBHBIX (OpM
y4eOHOI paboThI -
UHTEJUIEKTYaJIbHBIX,
CTUMYJIUPYIOIUX
M03HABATEIbHYIO
MOTHBAITUIO, HTPOBBIX
METOAMK, TUCKYCCHUH,
JAIOLIUX BO3MOYKHOCTb
npUOOPECTU OMBIT
BEJICHUS
KOHCTPYKTHBHOT'O
JIMAaJIora; rpynrnoBon
paboThl, KOTOpast YUUT
CTPOUTDH OTHOIIEHUS U
NEeHCTBOBATEH B
KOMaHjie,
crocoOCTByeT
Pa3BUTHIO
KPUTHYECKOTO
MBIIIICHUS

nepepaboTka
Uroro mo pazaeny 13
Pa3nen 3. Kuciopojacoaep:kaiue opranudecKue coeTHHeHUst
3.1 Cruptel. PeHon 3
392 Anpneruasl. KapooHoBbIE 7
KUCIOTHI. CIOXKHBIE Y(QUPBI

https://m.edsoo.ru/7f41837c

Nuannuuposanue u

HOAJIEPKKY
UCCIIEN0BATEIbCKON




3.3 VrieBoibl 3 1

JIeATEIILHOCTH
o0yyJaromuxcs,
IJIJAHUPOBAHUE U
BBITIOJTHEHHE
WHJIUBUyaTIbHbBIX U
TPYIIIOBBIX IPOEKTOB
BOCIIMTATEIHLHOU
HaIpPaBJIECHHOCTH

Hroro 1o pa3neny 13
Pa3nen 4. AzoTcoaep:xaniue OpraHnvdecKkre coeIuHeHns

4.1 AMuHBI. AMUHOKHCIIOTHI. benku 3

https://m.edsoo.ru/7f41837c

[Ipumenenne
MHTEPAKTUBHBIX (OpM
y4eOHOM paboThI -
VHTEJJIEKTYaJIbHbIX,
CTUMYJUPYIOIINUX
M03HABATEIbHYIO
MOTHBALMIO, UTPOBBIX
METOJIUK, JTUCKYCCHUH,
JAIOLIUX BO3MOYKHOCTb
pUOOPECTH OTBIT
BEJICHUS
KOHCTPYKTUBHOI'O
JAajora; rpyInmnoBoin
paboThI, KOTOpask yIHUT
CTPOUTH OTHOILIECHHUS U
NEeUCTBOBATEH B
KOMaH/ie,
crocoOCTByeT
Pa3BUTHIO
KPUTHUYECKOTO
MBIILITIEHUS

Wroro no pazgeny 3

Pa3z1e.11 5. BLICOKOMO.]'IeKyJIﬂpHBIe COCANHCHUA




5.1

[Tnactmaccel. Kayayku. Bonokna 2

[IpuBneuenue
BHUMAaHHS
o0yyJaromuxcs K
[IEHHOCTHOMY acCIIeKTy
M3y4aeMbIX Ha ypoKax
MIPEIMETOB, SIBIICHUHN U
COOBITHH,

https://m.edsoo.ru/7f41837c HWHULMHUPOBAHHUC

00CYXIEHUH,
BBICKA3bIBAaHUM CBOETO
MHEHHsI, BRIPAaOOTKH
CBOETO JUYHOCTHOTO
OTHOIIECHHSA K

WU3y4aeMbIM
COOBITHUSM, SIBIICHUSM,
JIULAM
Uroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34 2
ITPOTPAMME
11 KJIACC
KosmuyecTBo yacoB JIEeKTPOHHbIE JesATeJJbHOCTh YYUTES ¢ Y4eTOM
(uu¢possbie) NMPOrpamMMbl BOCIITHTAHHUSA
Ne | Hauveniopaiite pasiesios Bcero Konrposbnbie | IIpakTtudeckue 00pasoBaTeIbLHLI
n/n TeM NPOrpaMmbl paGoTEI paGoTE: e pecypcbl

Pazjen 1. Teoperudyeckue OCHOBBI XUMHU




1.1

CrtpoeHue aTOMOB.
[Tepuoguuecknii 3aKOH U
[lepuoauueckas cuctema

XUMHYECKHUX IJIEMEHTOB /JI.

. Menneneena

https://m.edsoo.ru/
7f41837c

[IpuBneuenne BHUMAHUS
00y4Jaronuxcs K IEeHHOCTHOMY
ACIIeKTy M3y4aeMbIX Ha ypOKax
MIPEAMETOB, SIBICHUN U COOBITHI,
WHUILIMMPOBAHKUE OO0CYKICHHM,
BBICKQ3bIBAHUM CBOETO MHEHHS,
BBIPAOOTKHU CBOETO JINYHOCTHOTO
OTHOIIEHUS K U3Yy4aE€MbIM COOBITHSAM,
SIBIICHUSIM, JTULIAM

1.2

CrpoeHue BemecTsa.
MHuoroo6pa3ue BeecTs

https://m.edsoo.ru/
7f41837c

1.3

XUMHUYECKHE pEeaKIun

https://m.edsoo.ru
[7f41837c

[IpuMeHeHre HHTEPAKTUBHBIX (HOPM
y4eOHOU pabOoThHI - HHTEIICKTYaJIbHBIX,
CTUMYJIMPYIOIINUX TO3HABATEIbHYIO
MOTHUBAIIMIO, UTPOBBIX METOJIUK,
JTUCKYCCUU, TAIOIIUX BO3MOKHOCTb
npuodpecTu

OMBIT BEICHUS] KOHCTPYKTUBHOTO
JMaJiora; rpyInmnoBoi paboThl, KOTOpPast
YYHUT CTPOUTH OTHOILICHUS U
JeCcTBOBATh B KOMaH i€, CIOCOOCTBYET
Pa3BUTHIO KPUTHYECKOTO MBITIUICHUS

Uroro no pazneny

13

Paznen

2. Heopranuveckasi Xumusi

2.1

MeTtamnbet

https://m.edsoo.ru/
7f41837c

[IpumeHeHre UHTEPaKTUBHBIX (POpPM
y4eOHOM pabOThI - HHTEUIEKTYaJIbHBIX,
CTUMYJUPYIOIIUX TO3HABATEIbHYIO
MOTHBAIINIO, UTPOBBIX METOUK,
JUCKYCCHI, JAIOLUX BO3MOKHOCTb
PUOOPECTHU OMBIT BEACHUS
KOHCTPYKTHBHOI'O IMAJIOra;
IpynInoBoi paboThl, KOTOpask yUUT
CTPOUTh
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2.2 | Hemeramnel

https://m.edsoo0.ru
1 /7f41837¢

CBs13b HEOPraHUYECKUX U

2.3 OpPraHN4YCCKUX BCUICCTB

https://m.edsoo0.ru
[7f41837¢

OTHOILICHUSI U IEUCTBOBATH B
KOMaHJ€e, CIIOCOOCTBYET Pa3BUTHIO
KPUTHUYECKOTO MBIITUICHHUS

Uroro no pazneny

17

Pa3znen 3. Xumud u ;Ku3Hb

3.1 | XumMus v KU3Hb

https://m.edsoo.ru/
7f41837c

Br16op MeTO10B, METOIHK,
TEXHOJIOTHH, OKa3bIBAIOIINX
BOCIIMTATEIbHOE BO3ACHCTBHC HA
JIMYHOCTH B COOTBETCTBUH C
BOCITMTATEIbHBIM HIEATI0M, LIEJIBIO U
3aJladyaMH BOCITMTAHUS, IIEJICBEIMHU
OPUEHTHPAMH PE3yJIbTaTOB
BOCIIMTAHUS; pean3aIuio
MPUOPUTETA BOCIUTAHUS B yUeOHOMU
NEATEIILHOCTH

Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIEeKTPOHHbIE
Ne Tema ypoka K I Jara uu@ppoBbIe
w/n yp Beero OHTpOJILHEIE | TIpaKTHUECKHE .0 yopyg p
padoTbI padoThI o0pa3oBaTte/ibHbIEe
pecypchbl
. N bubmnorexa [IOK
[Ipeamer oprannyeckoit XumMuu, e
1 pedl p 1 https://m.edsoo.ru/7f41837c
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHUE
2 Teopust cTpoeHUs] OPraHUYECKUX COCIMHEHNUN 1 bubnuoreka [IOK
A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHUS https://m.edsoo.ru/7f41837c
[IpencraBnenue o kinaccuuranuu
OopraHnyeckux Beniects. HomeHnknatypa bubnuoreka [IOK
3 1 ,
(cucrematuyeckas) U TPUBHAJIbHbIE HA3BAHUS https://m.edsoo.ru/7f41837c
OpraHWYECKHUX BEIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKU I 1 bubnmoreka [JOK
pan https://m.edsoo.ru/7f41837c
5 MertaH 1 3TaH — NPOCTEHIITNE TPEICTABUTETN 1 bubnmnoreka [JOK
aJIKaHOB https://m.edsoo.ru/7f41837c
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 bubmmorexa TIOK
' P ’ https://m.edsoo.ru/7f41837c
7 OTUJEH U NPONUIIEH — IPOCTEHIINE 1 bubmotexa [IOK
MPEACTABUTENHN AJIKEHOB https://m.edsoo.ru/7f41837c
8 [Tpaktuueckas padora Ne 1. «Ilomydenue 1 1 bubmotexa [IOK
STUJICHA U U3YYEHHE €TO CBOMCTB) https://m.edsoo.ru/7f41837c
An .b -1 -
o 13 Monyuenne cnmmenmeororo ayoyian 1 bubmnorera HOK
2. LIOIYH yay https://m.eds00.ru/7f41837c
PE3UHBI
AJIKUHBL: COCTaB U 0COOEHHOCTH CTPOCHUS, Butmiorexa LOK
10 TOMOJIOTHUECKUH psifl. ATIETUICH — 1

HpOCTGI‘/'IHIPII;'I NpCACTaBUTCIIb AJIKWHOB

https://m.edso0.ru/7f41837¢c
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11 Brrurciienus 1o ypaBHEHUIO XUMUYECKON bubnuoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837c
12 Apensl: 6eH3011 U TONyoJ. TOKCUYHOCTD bubnuoreka [IOK
 apEHOB https://m.edsoo.ru/7f41837c
13 ['enernueckast CBs3b YriI€BOIOPOIOB, bubnuoreka [IOK
' IPUHAISKAIIMUX K Pa3JIMYHBIM KilaccaM https://m.edsoo.ru/7f41837c
I1 :
o |Dommomme o yraesosopoons Bumorea 10K
PHpOA nyT ’ https://m.edsoo.ru/7f41837c
He(Th U MPOAYKTHI €€ mepepadboTKH
I1 :
| e e B 10K
PHPOA ot ’ https://m.edsoo.ru/7f41837c
He(Th U IPOIYKTHI € epepadoTKu
16 KounTpoasHas pabota no pasaeny bu6muotexa [IOK
«YTIIEBOAOPOIBI» https://m.edsoo.ru/7f41837c
17 [IpenenpHBIE OTHOATOMHBIE CIIUPTHI: METAHOJ bu6nunoreka LIOK
u 3TaHoi. BogopoiHasi CBA3b https://m.edso0.ru/7f41837¢c
18 MHOroaTtoMHbI€ CIUPTHI: STHUJICHTITUKOIb U bubnunoreka [{OK
TIUMLEPUH https://m.edsoo.ru/7f41837c
DeHoJI: CTpOEHUE MOJIEKYITbI, (PU3UIECKUE U bubnuoreka [{OK
19 . .
XMMHUYECKHUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/7f41837c
20 Anpaeruapl: popManpaerua U aeTaibIeTu/I. bubnmunoreka LIOK
AnieToH https://m.edsoo.ru/7f41837c
21 OHOOCHOBHBIC MpEIeIbHBIC KAPOOHOBHIS bu6nunoreka LIOK
KHUCJIOTBI: MypaBbMHAas U YKCYCHas https://m.edsoo.ru/7f41837c
29 [Ipaktuyeckas padota Ne 2. «CBoiicTBa bubmotexa [IOK
' pacTBOpa YKCYCHOM KUCIOTBD) https://m.edsoo.ru/7f41837c
23 CrteapuHOBas ¥ OJIEMHOBAsI KUCJIOTHI, KaK bubnmoreka [{OK
MIPEACTAaBUTEN BBICIITUX KAaPOOHOBBIX KUCIOT https://m.edsoo.ru/7f41837c
24 Mpl1a Kak cOIM BBICIIUX KapOOHOBBIX KUCIIOT, bubmunoreka [JOK

HUX MOIOIIEE IENCTBUE

https://m.edsoo.ru/7f41837¢c
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CrnosxHble 3QUpbI KaKk MPOU3BOIHbBIE

25  xapOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX 1 bubmmorexa [OK
' https://m.edsoo.ru/7f41837c
3¢hupoB
26 JKupsl: runponns, npuMeHeHue, 1 bubnunoreka LIOK
OMoJIOTHYECKasi POJIb KUPOB https://m.edsoo.ru/7f41837c
ST R — ) Bubmiorera LIOK
el ' ’ https://m.edsoo.ru/7f41837c
bpykTO3a, caxaposa
28 Kpaxman u niemironosa Kkak IpupoaHbIe 1 bubnmnorexa [{OK
IOJIUMEPBI https://m.edsoo.ru/7f41837c
29 ncroporoorepae opramccie ) Bubmoera LIOK
POACOACPIALIIE OP https://m.edsoo.ru/7f41837c
COETMHEHUS»
' bubnmoreka LIOK
30 AMUHBL: MCTUIAMUH H aHUIHH . https://m.edsoo.ru/7f41837c
31 ?hggl(/)lﬁgggzggolcewnitl?gg eﬁ)lzbé;onomqewoe 1 bubnmorexa [HOK
p A ’ https://m.edsoo.ru/7f41837c
3HaueHue. [lerrtnabl
30 benku xak npupoHbIE BEICOKOMOJIEKYJIIPHBIE 1 bubnunoreka [IOK
COECIMHEHUS https://m.edso0.ru/7f41837c
33 OCHOBHBIE TOHATHSA XUMHUH 1 bubnnoreka [IOK
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI https://m.edsoo.ru/7f41837c
34 SLCIZISE(I){;I:HB;ET?;HH(LII/I; Zzi:a WHCHUI 1 brbmiorexa [IOK
YAp A ’ https://m.edsoo.ru/7f41837c
[Iimactmaccsl, KaydyKu, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOIT'PAMME
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11 KJIACC

KosaunyecTBO yacon Hdara DJIeKTPOHHBbIE U(PPOBHIE
HU3y4YeHHusi 00pa3oBaTesbHbIE
Ne ecypchbl
n/n Tema ypoka Bceero pecyp
KonTpoabubie| IIpakTuyeckue
padoThbI padoThbI

1 XUMHUYCCKUH IJIEMEHT. ATOM. 1 bu6anorexa IIOK
DneKTpoHHAas KOH(UTypalus aTOMOB https://m.eds00.ru/7f41a636
[Iepuoguueckuit 3aKOH U

9 Ilepuoanueckas cucremMa XUMHUYECKUX 3JIEMEHTOB 1 bubanoreka [JOK
J1. 1. MeHneneeBa, ux CBsI3b C COBPEMECHHOM https://m.edso0.ru/7f41a636
TEOpUEH CTPOCHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUECKUX
3JIEMEHTOB U UX COECIMHEHU O rpymnmnam 1 Bubnmorexa [[OK

3 | mepuoaam. 3HaueHUE EPUOANUECKOTO 3aKOHA U 1

https://m.edsoo.ru/7f41a636
CHUCTEMbI XUMUUYECKUX A1eMeHTOB JI.11. P
MeHieneeBa B pa3BUTUH HAYKH
Crpoenue BeulecTBa. XUMUYECKAs! CBA3b, €€ BU/IBI; Bubnmorexa [[OK

4 | MexaHHU3MbI 00pa30BaHUs KOBAJIGCHTHON CBSI3H. 1 hitps://m.edso0.ru/7f41a636
Bonopoanas cBsizb — )
BaneHnTtHOCTS.

5 DIIEKTPOOTPUIIATENBHOCTh. CTENEHb OKUCIICHUS. 1 bubnuoreka [IOK
BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO https://m.edsoo.ru/7f41a636
CTPOCHHUSI
[TonsaTHe o AUCHIEPCHBIX CUCTEMAX.

6 | MlcTuHHBIE U KOJUIOUIHBIE PACTBOPBHI. 1 EI’I@T.I;I/OTGI? HOK/7f41 636
MaccoBast 107151 BelIecTBa B paCTBOPE ttps://m.eds00.Mu a
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Knaccudukarus 1 HoMeHKJIaTypa HEOpraHUIECKUX
coeqnHeHUN. | eHeTUUECKasa CBI3h

bu6mmoreka [IOK

7 HEOPraHUYECKUX BEIIECTB, PA3JIMYHBIX KJIACCOB https://m.edsoo.ru/7f41a636
Knaccudukarus XuMuyeckux peakiuii B

8 HEOPraHUYECKOM U OPraHNYEeCKON XUMUU. 3aKOH bubanoreka [JOK
COXpaHEHUS MacChl BEIIECTB; 3aKOH COXPAHCHUS U https://m.edso0.ru/7f41a636
MpEBpAIICHUS] SHEPTUH MPU XUMUUECKUX PEaKIUAX

9 CxopocTtb peakiuu. O0paTuMbie peakiinu. bubnuoreka [IOK
XHUMHYECKOE paBHOBECHE https://m.edso0.ru/7f41a636

10 [Ipaktuyeckas padbota Ne 1. « BausiHue pa3nuyHbIxX
(bakTOpOB HA CKOPOCTh XUMHUECKON PEaKITUN
DIEKTPOIUTHYECKAS TUCCOLUALIUSL.

11 [TonsiTre o BonopoaHoM nokasartene (pH) bubanoreka HOK
pactBopa. Peakiiuu nonHoro oomena. ['uaposus https://m.edso00.ru/7f41a636
OpraHWYEeCKUX U HEOPTaHMYECKUX BEIECTB
OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIHH.

12 | TlonsTHe 00 AIEKTPOIH3E aCHJIaBOBI:/I a](-)lTBO OB bubmorexa HOK

. P P P P https://m.edso0.ru/7f41a636
coJe

1 KonTtponbHas pabota mo pazgeny

3 «TeopeTnueckre OCHOBBI XUMHUW»
MeTtasibl, X MOJ0KEHHUE B

14 [Ieproanueckoi CUCTEME XUMUYECKUX 2JIEMEHTOB bu6mmotexa HOK
1. . MenpeneeBa 1 0COOEHHOCTU CTPOCHUS https://m.edso0.ru/7f41a636
atomoB. O0mue GpuznuecKkue CBONCTBA METAJIIOB

15 CriaBel METaJLIOB. bu6mmoreka IIOK
DJIEKTPOXUMHUYECKHMIA PSIT HAIPSHKCHUA METAIIJIOB https://m.eds00.ru/7f41a636

16 | XuMu4YeCKHE CBOMCTBA BaXKHEHUIIIMX METAJIIIOB bu6mmoreka [IOK
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(HaTpWiA, KaNMHH, KaabIIUi, MarHUi, aTFOMUHHIN) 1
UX COSTUHECHUU

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

17 XUMUYECKHE CBOMCTBA XpOMa, MEAU U UX bu6anorexa IIOK
COCTMHCHUH https://m.edso00.ru/7f41a636
XUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX bu6anorexa IIOK

18

COEIMHEHUN

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

19

[Ipaktuyeckas pabota Ne 2. "Perenue
SKCIEPUMEHTAIBHBIX 3a/a4 10 TEME
«Metamiby"

20

HewmeTtamnbl, uX MOJIOKEHHE B

[lepuoanueckoit cucTeMe XUMHYECKHX JIEMEHTOB
1. 1. MenneneeBa 1 0COOEHHOCTH CTPOCHHS
aTOMOB

bu6anoreka IIOK
https://m.edsoo.ru/7f41a636

21

®usnyecKue CBOMCTBA HEMETAUIOB. AJIIIOTPOIUS
HEMETaJUIOB (Ha IIpUMepe KUCI0POoa, CEpBI,

dbocdopa u yriepona)

bub6anorexa IIOK
https://m.edsoo0.ru/7f41a636

22 XUMHYECKHE CBOKWCTBA TAJIOTEHOB, CEPhI U UX bu6nmmoreka [IOK
COEIMHEHUM https://m.edso0.ru/7f41a636

23 XuMHUUecKue CBOMCTBa a30Ta, hocodpa u ux bu6mmotexa HOK
COCTMHCHUH https://m.edsoo.ru/7f41a636
XUMHYECKHE CBOMCTBA yriepoaa, KpEMHUS U UX bubanoreka [HOK

24

COETMHEHUN

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

25

[IpumeHeHne Ba)XHENIIMX HEMETAIIIOB U UX
COeIMHEHUN

bu6nmuorexka LIOK
https://m.edsoo.ru/7f41a636

26

O06o0mieHne U cucTeMaTu3alus 3HaHUH 10 TeMe
«Hemeramnsl». Beruncinenus no ypaBHEeHUSAM
XUMHYECKHX PEAKIHI U TEPMOXUMHUYECKHE
pacy€Thl
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[Ipaktrueckas padota Ne 3. «Pemenne

27 | SKCTIEpUMEHTAIBHBIX 3314 110 TEME
"HemeTamiber"»
28 KoHnTponpsHas pabota no temam
«Metamae»y u «HemeTanib»y
Heopraamueckre 1 opraHnueCcKue KUCIOTHI. bu6mmoreka [IOK
29 )
Heopranndeckue U OpraHn4eckre OCHOBAHUS https://m.eds00.ru/7f41a636
AMdoTepHBIC HEOPTAHNYECKUE U OpraHUUYECKUE
30 | COCAMHEHUS. bu6mmoreka [IOK
I'eneTnyeckas CBsA3b HEOPTraHUYECKHUX U https://m.edsoo.ru/7f41a636
OpraHWYECKHX BEIIECTB
Ponp xuMuu B 00ecIieYeHUN YKOJIOTHYECKOMH,
31 | sHEepreTUUECKON U MUIIEBON 0€30IIaCHOCTH Eubmorexa LIOK
p m ’ https://m.edsoo.ru/7f41a636
Pa3BUTHH METUITUHBI
30 [TpencraBnenus 00 oOLUMX HAYYHBIX IPUHIUIIAX bubanoreka [HOK
MIPOMBIIIIICHHOTO TOJIYYSHHUST BAKHEHIIIMX BEIIECTB https://m.edsoo.ru/7f41a636
33 bubnuoreka [IOK
HenoBek B MHpe BEWIECTB M MaTEPHATOB https://m.edso00.ru/7f41a636
bu6mmoreka IIOK
34 | Xumust 1 310pOBbE YeIOBEKa

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

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

34
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O MTPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI1 YYEHUKA

Xumust: 10 kmace: yue6. ana obieoOpaszoBat. opranuzanuii : 6azossiii ypoens / I'. E. Pyasutuc, ®@. I'. ®enpaman. — 7-e uzn. — M. :
[Ipocsemenue, 2020. — 224 c.

Xumus: 11 kmace: yue6. mas obmeodpas3oBat. opranuzanuii : 6a3oBeiii ypoenb / I'. E. Pyasutuc, ®@. I'. ®enpaman. — 9-e usn., crep. —
Mocksa : IIpocsemienue, 2022. — 223 c.

METOANYECKHUE MATEPUAJIBI 1JIS1 YUYUTEJIA

Xumus: 10-11 knaccel: TUaaKTHYECKUE MaTepHalbl: yued. mocobue st o0ieo0pa3oBaT. opranu3aiuii : 6a3oBbIil ypoBeHb / A. M.
Papenkwuii. 9-e uzn. — M. : [Ipocsemenue, 2019. — 144 c.

MeTomuyeckue MaTepHaITbI IS YIUTEIS | IEPUOIUIecKas CUCTeMa XuMudeckux 3eMenToB J[. Y. Menneneesa; Tabmuia
pacTBOpUMOCTH, romosorndeckuit psin ankanoB O. C. I'abpuensn, U. I'. OctpoymoBa

"HactonpHas kaura yuutens xumuu 10 kimacc / Mocksa 2001 "bauk u Ko™

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubanoreka IIOK https://m.edsoo.ru

[udpossie oOpa3oBarenbHbIe pecypehl: onbdanoreka [{OK https://lesson.edu.ru/04/08
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