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MNOSACHUTEJIBHAS 3AIINCKA

[IporpaMMa Mo XMMHUHM Ha YpOBHE CpeJHEro oOImiero odpa3zoBaHus pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanumy,
TpeOoBaHMil K pe3yJbTaTaM OCBOeHUs ¢eepalibHOil 00pa3oBaTeNbHOM MPOrpaMMbI CPETHEro O0IIEero
obpazoBanus (POII COO), mpeacraBineHHbx B DeaepalbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
craugapre COO, c¢ yuérom Konuenuuum mnpenonaBaHus y4yeOHOro mnpeamera «XuMHUS» B
oOpa3zoBaTenbHBIX  OpraHm3anusax  Poccuiickori ~ ®Dexepanum,  peatu3ylONIUX  OCHOBHBIE
oOpa3oBaTeNbHbIE IMPOrpaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTUS BOCIUTAHUSA B
Poccuiickoit @enepannn Ha nepuon a0 2025 roga» (Pacnopsixenue IpaBurensctea PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOAXO0JI0B K pa3pabOTKe MpOrpamMMbl MO XMMHHU, K OINpeNesIeHUI0 OOIel CTpaTeruu
00y4YeHHs, BOCIIUTAHHS ¥ PAa3BUTHS 00YYAIOIIMXCS CPEICTBAMU y4eOHOTo mpeamera « Xumusi» 1t 10—
11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoOHIEeNTyalbHble mojoxenuss PI'OC COO o
B3aMMOOOYCIIOBJIIGHHOCTH IIeJIeH, COJepKaHus, pe3yJbTaToB OOyueHHs U TpeOOBaHUN K YPOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

XuMHYECKOe 00pa3oBaHue, MOTYy4aeMOe BBITYCKHUKaMH 0O0IIe00pa30BaTeIbHON OpraHu3aIliy,
SBIIETCS HEOTHEMJIEMOM dYacThio HX 00pa3oBaHHOCTU. OHO CIY)KUT 3aBEpIIAIOIIUM STaroM
peanu3aiiy Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE KITIOUEBBIX [IEHHOCTEH, TPUCYIIUX IIETOCTHON
CUCTEME XHMMHUYECKOTO o00pa3oBaHUs. OTH LIEHHOCTH KacaroTCsl IO3HAaHHSA 3aKOHOB TPHUPOJIbI,
dbopMupOBaHUSI MUPOBO33PEHUS U O0IIEH KyIbTYPhl UEIOBEKA, a TAKIKE IKOJIOTHUECKH 000CHOBAHHOTO
OTHOILIEHHUsSI K CBOEMY 3JI0pOBBIO M TPUPOAHOHN cpene. Peamusyercs xumuyeckoe oOpa3oBaHuE
00ydJaronmxcsi Ha ypOBHE CpeIHEro 001ero oopa3oBaHus CPEeICTBAMH YU€OHOTO MIPEAMETa « XUMUS,
coJiep>KaHue U OCTPOEHUE KOTOPOTO OMpPEAENICHbI B TPOrpaMMe 10 XUMHUH € YUETOM CHEU(PUKN HAYKU
XUMHH, €€ 3Ha4eHUs B MO3HAHUU MPUPOJBI M B MaT€pPUAIbHOM JKU3HU OOIIECTBa, a TaKXkKe ¢ yU4ETOM
00X 1eJeil U MPUHIIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHETO OOIIEro
obpazoBanus B Poccuiickoit @enepanum.

XUMHUS Kak 3JIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAyK HIpaeT ocoOyi0 poJib B COBPEMEHHOM
[UBWIIM3AIMU, B CO3/JaHUM HOBOW 0a3bl MarepuajbHON KynbTypbl. OHa BHOCHUT CBOH BKJIAJ] B
dbopMupoBaHUEe palOHATBLHOIO HAyYHOTO MBIIUICHHS, B CO3[aHUE IIEIOCTHOTO MpPEJCTaBJICHUS 00
OKpY’KaloIlleM MHUpe KakK O €IUHCTBE IPUPO/IbI U YET0BEKa, KOTOpoe (POPMHUPYETCS B XUMUHU Ha OCHOBE
MOHMMAaHHUSI BEHIECTBEHHOI'O COCTaBa OKPYKAIOIIEro MUpa, OCO3HAHUS B3aUMOCBSI3H MEX/y CTPOEHUEM
BEUIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU 00JIACTSIMU PUMEHEHHUSI.

TecHo B3aMMOJEICTBYSl C JAPYTUMH €CTECTBEHHBIMH HAayKaMM, XHMHS CTajla HEOTbEMIIEMON
YacThI0O MHPOBOH KYJIBTYpPbI, HEOOXOJMUMBIM YCJIOBHEM YCHEIIHOTO TPYyJa U >KU3HU KaKIOTO 4IeHa
obOmiectBa. CoBpeMeHHass XUMHS Kak Hayka co3MjJaTelibHas, KaK HayKa BBICOKUX TEXHOJIOTHH
HalpaBjieHa Ha pelIeHue INI00ANbHBIX MPOoOJIeM YCTONUMBOTO pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, TUILEBOM, IKOJIOTHUECKON O€30MaCHOCTH U OXPaHbI 370POBBSI.

B cooTBeTCTBMY C OOIIMMU HEISIMHU U IPUHIIATIAMHA CPEIHETO 00IIET0 00pa30BaHUs COACPIKAHNE
npenmeta «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb U3YUYCHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO
Ha  OOLICKYJbTYPHYIO TIOATOTOBKY  OOYyYalOUIMXCS, HEOOXOAMMYI0 WM Ui BBIpaOOTKH
MHPOBO33PEHYECKAX OPHEHTUPOB, YCIEIIHOTO BKIIOYCHHS B JKU3HBb COIIMYMa, IPOJODKEHUS
00pa3oBaHMs B pa3NUYHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XMMHEH.

CocTaBisomUMHU IpeaMeTa « XUMHsD SBISIOTCSA 0a30Bble Kypchl — «OpraHudeckas XUMUS» H
«O0mass 1 HeopraHWyecKas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHHS KOTOPBIX SBISOTCS
OCHOBBI 0a30BOY HAYKU: CICTEMa 3HAHHM 110 HEOPTraHUUECKOM XUMHH (C BKIIOUEHHEM 3HAaHUH U3 0011en
XMMHH) U OpraHuueckoil xumuu. @opMupoBaHue JAaHHON CUCTEMbI 3HAHUM IIPU U3YyUYEHUH NpeaMETa
o0ecrieurnBaeT BO3MOKHOCTh PACCMOTPEHHUS BCET0 MHOI000pa3usl BELIECTB Ha OCHOBE OOIIUX MOHSITHH,
3aKOHOB M TEOPUI XUMHH.



CrtpykTrypa coaepxanusi KypcoB — «Opranuyeckas Xumusi» 1 «O0111as 1 HeoOpraHuyecKasi XUMUs
chopMupoBaHa B MporpamMme MO XMMHHM Ha OCHOBE CHCTEMHOTO MOAXOJa K HM3YYEHHIO Y4eOHOTO
MaTepuana U OOYCIIOBJICHA HMCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHI Ha OMpPENeNEHHBIX
TEOPETUUECKHUX YPOBHAX. Tak, B Kypce OPraHM4YeCKON XMMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCHMYECKOM TeOpUHU CTPOCHHS OPTaHUYECKUX COSUHEHUH, a TaK)Ke Ha YPOBHE CTEPEOXUMUUECKUX U
QJIEKTPOHHBIX TMPEACTABICHUN O CTpOoeHHH BemecTB. CBeJeHMs] 00 M3y4aeMbIX B KypCE BEIIEeCTBax
JAIOTCS B Pa3BUTUH — OT YIJIEBOJIOPOIOB /IO CIOXKHBIX OMOJIOTHYECKH aKTHBHBIX COeMHEHUH. B Kypce
OpPraHMYECKON XHMHH TOJy4YaloT pa3BUTHE CHOPMUPOBAHHbIE Ha YpPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHMs IEPBOHAYAIIbHBIE TIPECTABICHUS O XUMUYECKOU CBSI3U, KJIaCCU(DUKAIIMOHHBIX MMPU3HAKAX
BEIIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKON pEaKIIHH.

[Tot HOBBIM yTJIOM 3peHHUs B IpeaMeTe « XUMHUsD 0a30BOTO YPOBHS pacCMaTPUBAETCS U3yUEHHBIN
Ha ypOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHUs TEOPETUUECKUI MaTepHal U (PaKTOIOTUYECKUE CBEICHUS
0 BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01as 1 HeopraHudeckass XuMHush»
o0ydaroluMcsi TPeIOCTaBIsETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHHE MEPUOIAMYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX U METOJOJOTHUECKUX TMO3UIUH, TIy0XkKe IMOHSATh UCTOPHUYECKOE H3MEHEHHUE
GYHKIUH 3TOr0 3aK0Ha — 0T 0000MIArOIIeH TO 00BICHSIONICH U TIPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHWMNA O BaKHEWIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUHU, CBOWCTBAX H
NPUMEHEHUU, a TAaKKe€ O XMMHYECKHX pPEaKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nonofHseTcsa B Kypcax 10 u 11 ximaccoB ajaeMeHTaMu COAEpKaHUsl, UMEIOIUMHU KYJIbTYPOJIOTHUECKHUI
U MNPUKIAIHON XapakTep. JTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHMIO B3aUMOCBSI3U XHMHUHU C APYTUMHU
HayKaMH, PACKpPHIBAIOT €€ pOJb B IO3HABATEIbHOM W TMPAKTUYECKOW JESITETbHOCTH YETOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHHS K MPOIECCY TBOPYECTBA B OOJACTH TEOPHH U MPAKTHYCCKUX
MPWIOKECHUH XWMHHU, ITOMOTAIOT BBITYCKHUKY OpPHUEHTHUPOBATHCA B OOMICCTBEHHO W JIMYHOCTHO
3HAYUMBIX MpoOIeMax, CBSI3aHHBIX C XUMUEH, KPUTUUECKU OCMBICTUBATh MHPOPMALIMIO U TPUMEHSATH
e€ JUTs MOTIOTHEH WS 3HAHUH, PeIlICHUS] HHTEIUICKTYTbHBIX U DKCIIEPUMEHTAIBHBIX UCCIIEIOBATEIbCKUX
3a1a4. B niesom conmeprkanue yueOHOTo npeaMera « XuMHs TAaHHOTO YPOBHS H3YYCHHS OPHECHTHPOBAHO
Ha popMHUpOBaHUE Y 00YYAIOIIUXCS MUPOBO33PEHUECKON OCHOBBI AJIsl IOHUMaHUS PHIIOoCO(CKUX UIeH,
TaKUX KaK: MaTepHallbHOE €IMHCTBO HEOPTaHWYECKOTO0 W OPTaHUYeCKOro MHpa, 00YCIOBIEHHOCTH
CBOMCTB BEIIECTB HX COCTABOM W CTPOCHHEM, I103HABAEMOCTh NPHUPOAHBIX SBJICHHN MyTEM
SKCIIEPUMEHTa M pELICHUS MPOTUBOPEUU MEXIy HOBBIMU (akTaMHM U TEOPETHUYECKUMU
MPEIOCHUIKAMH, OCO3HAHHME POJIM XMMHUU B PEIICHUH SKOJOTHYECKHX MPOOJieM, a Takke MpodiemM
cOepeKeHUsI SHEPTETHUCCKUX PECYPCOB, CHIPbS, CO3aHMs HOBBIX TEXHOJOTUM U MAaTEPHAIIOB.

B muiane pemieHus 3aay BOCHUTAHMS, Pa3BUTHS U COIMAIM3AIMM OOYYaAIOUIUXCA MPUHSATHIE
OpOrpaMMOM MO XHMHH TOAXOAbI K ONPEACTCHUI0 COJEpKaHUs W TMOCTPOCHUS MpeaMeTa
peycMaTpUBaiOT ((OPMHUPOBAHUE YHUBEPCATBHBIX YUCOHBIX JICHCTBUN, UMEIONINX 0a30BOC 3HAUCHUE
JUTSL pa3TUIHBIX BUOB JIEATEILHOCTH: PEIICHUS MPOOJIeM, ITOUCKa, aHalin3a U 00paboTku nHpopmaiuu,
HEOOXOJMMBIX JJIsi MPUOOPETEeHUs OMbITa MPAKTHYECKOH U HCCIEeNOBATEIbCKON AeATeIbHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B MIO3HAHUU XUMUH.

B mpakTuke nmpenogaBaHus XMMHU KaK Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs, TaKk M Ha
YpOBHE CpeTHEro o0IIero oOpa3oBaHus, IpU OMPECTICHUHN COACPKATETbHON XapaKTePUCTHKHU Iesen
U3y4YeHUs TMpeaMeTa HalpaBjICHUEM [EPBOCTENEHHONW 3HAYMMOCTU TPATUIIMOHHO TPU3HAETCS
(dbopMupOBaHHE OCHOB XMMHUYECKOI HAyKH KaK 00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMUSL, TPAKTUYECKOM
JEeSITeNbHOCTH YeJIOBeKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyIbTyphl. C METOAUYECKOM TOUKU
3peHUs TAaKOU MOAX0]T K OTPEACIICHHUIO eIl N3YUeHHsI PEMETa SBISETCS BIIOJTHE ONPABIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHUsSI TJIABHBIMU IEISIMU U3YUYCHHS MpeaMeTa « XuMus» Ha 0a30BOM
ypoHe (10 —11 xi1.) aBasitoTCS:

—dopMUpOBaHHUE CHCTEMbl XUMHUYECKHX 3HAHUN Kak BaKHEHINEH COCTaBISIONICH eCTECTBEHHO-
HAYYHOW KapTUHBI MHUPa, B OCHOBE KOTOPOH JIeXkKAT KIFOUYCBBIC TIOHATHS, QYHIAMCHTAITLHBIC 3aKOHBI
U TEOpUU XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U TOHHUMAaHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMJICHHE C HCTOpUEH WX pa3BUTHS H
CTAHOBJICHUS;



—dopMUpOBaHUE U Pa3BUTHUE MPEACTABICHUI O HAyUYHBIX METO/aX IMO3HAHUS BEIIECTB U XUMHUYECKUX
peakiuii, HeOOXOAMMBIX sl MPUOOPETeHHsS YMEHUN OPHEHTUPOBATHCSA B MHUPE BEIIECTB H
XUMHUYECKUX SBJICHHM, UMEIOITUX MECTO B TIPUPOJIC, B IPAKTHUUECKON U MTOBCETHEBHOMN KU3HU;

—pa3BUTHE YMEHUH W CIIOCOOOB JICATEIBHOCTH, CBS3aHHBIX C HAONIOJCHHEM W OOBSICHEHHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COOIII0IEHUEM MPABUIT O€30MIaCHOTO OOpAIIeHUS C BEIIECTBAMH.

Hapsimy ¢ aTuM, cojepiaTellbHas XapaKTEpHUCTUKA IeNed M 3aJad HM3y4YeHHsS MpeaMera B

mporpaMMe 10 XMMHHM YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH TPUOPHUTETAMH B

cucteme cpenHero ooOmiero oOpazoBanus. CerogHs B MpernojaBaHUM XWMHUU B OONbIIEH CTENeHU

OTIAETCs MPEANOYTCHHE MPAKTUYECKOW KOMIIOHEHTE COJepKaHUsi OOydeHUs, OPUECHTHPOBAHHOW Ha

MOJArOTOBKY BBIITYCKHHKa 00111€00pa30BaTeNbHON OpraHn3alyy, BIaJColero He HabopoMm 3HaHUH, a

(GYHKIIMOHATBHOM IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHHUSIMHU aKTUBHOTO TOJyUEHUsl 3HAaHUU U

MPUMEHEHUS UX B PEATbHOMN KU3HHM TS PEIICHUS TPAKTHUECKUX 3a/1a4.

B cBsI3M ¢ 3TUM TIpW U3YyYCHHUHU MpeaMeTa « XUMUs» JOMUHHUPYIOMIEE 3HAUYCHUE MPHOOPETAIOT

TaKue IeJIM U 3aJ]auu, Kak:

— ajamnTanus OOyYaroIIMUXCS K YCIOBUSM JWHAMHUYHO pa3BUBAIOLIETOCS MUpa, (OPMUPOBaHUE
UHTEJUIEKTYyaJ IbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY MPHUHSTHIO TPAaMOTHBIX PEHICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHUEM,;

— (¢dopMUpOBaHHE y OOYYAIOIIUXCS KIIFOUEBBIX HABBIKOB (KITFOUYEBBIX KOMIICTEHIUI), WMEIONINX
YHUBEPCAJIbHOE 3HAUEHHE [UIsl Pa3IMYHBIX BUIOB JIEATEIBHOCTH: PELICHUS MpoOiieM, MOMCKa,
aHanu3za U 00paboTku MHpOpPMAINU, HEOOXOIUMBIX IJIsi MPUOOPETEHHS OIbITa JESITeNbHOCTH,
KOTOpas 3aHMMaeT BaXHOE MECTO B IO3HAHWUM XHUMHUHU, a TaKXKe Ui OICHKH C TO3UIIHA
9KOJIOTUIECKOM 0€301TaCHOCTH XapaKTepa BIHSIHHUS BEIIECTB M XUMUIECKUX MPOIIECCOB HA OPTaHU3M
YeNI0BEeKa U MPUPOJIHYIO CPENy;

-~ pa3BUTHE TIO3HABATEIIHBIX MHTEPECOB, WHTEUIEKTyalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00yJaromuXxcs: CIIOCOOHOCTH CaMOCTOSITEIPHO MPHOOPETaTh HOBBIC 3HAHHS 10 XHMHH B
COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSMH, MCIIOJIB30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE
TEXHOJOTUH IS MONCKA W aHanu3a y4eOHOW U HAayYHO-MOMYJSpHOUW MH(OPMALUMKA XUMHYECKOTO
COJICPIKAHUS;

— (¢opMUpOBaHME W pa3BUTHE Yy OOYYAIOUIMXCS ACCOLMATUBHOTO M JIOTHYECKOT'O MBIIIICHHUS,
HaOII0/1aTeNbHOCTH, COOPAHHOCTH, aKKyPAaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH,
IIPH IJIAHUPOBAHUY H ITPOBEICHUN XUMHUYECKOTO IKCIICPUMEHTA;

— BOCHHUTAaHHE Yy OOydYaromuxcsi yOeKIEHHOCTH B T'YMaHUCTHYECKON HAmpaBIIEHHOCTH XUMHUHU, €€
BXHOW POJIM B pEHICHUH TJIOOATbHBIX MPOOJIEeM palMOHATBFHOTO MPUPOOIOIb30BAHMS,
MIOTIOJTHCHMSI DHEPTeTUYECKUX PECYpCOB M COXPAHEHUsS MPHUPOJIHOTO PABHOBECHS, OCO3HAHWUSI
HEO0OXOMMOCTH OEPEKHOTO0 OTHOIICHHS K TIPUPOJIC U CBOEMY 3JI0POBBIO, & TaKXKE MPHUOOPETCHHS
OTIbITa KCIIOJIb30BAHMSI MOJYYCHHBIX 3HAHUUW N7 MPUHSATUS TPAMOTHBIX PEIICHUN B CUTYaIUsX,
CBSI3aHHBIX C XMMHUYECKUMU SIBIICHHUSIMH.

B yue6HOM 11aHe cpemHero obmiero oopa3zoBaHus MpeaMeT « XUMHE» 0a30BOTO YPOBHS BXOIUT

B COCTaB IpeaMeTHOH obnacTu «EcTecTBeHHO-HayYHbIE IPEIMETHD.

Oouwee yucno 4acos, 0mMeeOEéHHbIX 0N USYUEHUA XUMUU, HA DA3060M YPOBHE CPEOHE20 00ueco
oopaszosanus, cocmasnsem 68 uacos: ¢ 10 knacce — 34 uaca (1 uac 6 neoenio), 6 11 knacce — 34 uaca

(1 uac 6 neoenio).



COJAEP)KAHUE OBYYEHMUA
10 KVIACC
OPITAHUYECKASA XUMUA

Teopernueckne 0CHOBBI OPraHHYECKON XMMMHU

[IpenmeT opraHMuecKoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUEHUE B ITOJIyYEHUH HOBBIX
BEILIECTB U MaTepHaAJIOB. TeopHs CTpOEHUS OpraHndeckux coequHenui A. M. bytiiepoBa, €€ 0CHOBHBIE
nojoxeHus. CTpyKTypHble (GOpMysbl OpraHMYECKHX BelecTB. I'omMosiorus, nomepusi. XumMuueckas
CBSI3b B OPIaHUYECKUX COETMHEHUSAX — OJIMHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBnenne o kiaccuuKanuu oOpraHMuYecKux BemiecTB. HomeHkiaTypa opraHuuecKux
COEJMHEHUI (cucTeMaTHyecKas) U TpUBHAIbHbIE HA3BaHUS Ba)KHEHIIUX IpeICTaBUTENIEH KI1acCoB
OpraHMYECKUX BEILECTB.

DKcnepumenmanvhvle Memoobl U3YYEHUs 6ewecms U Ux npespaujenuti: O3HAKOMIICHHE C
o0Opa3llaMi OpraHMYEeCKMX BELIECTB M MaTepHajJlaMM Ha HX OCHOBE, MOJEIMPOBAHHME MOJIEKYJI
OpPraHMYeCKUX BEIECTB, HAOIIOJCHUE U OINMCaHHE JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAILCHHIO
OpraHMYECKUX BEILECTB IIPU HarpeBaHUU (TJIaBJIeHUE, OOYyTJIMBAaHUE U TOPEHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKNH psAll. MeTaH U 3TaH — IPOCTENIINE PEICTaBUTEIN
aJIKaHOB: (PU3MYECKUE U XUMHUYECKHE CBOMCTBa (peakluy 3aMELEHUs U TOPEHHUs), HAXOXIECHUE B
IIPUPOJIE, OIYYEHUE U IPUMECHEHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUH psl. OTHUJIEH U NPONWIEH — IpOocCTeHIne
NPEJCTaBUTENIM AJIKEHOB: (U3WYECKHEe W XHMHYECKHE CBOMCTBAa (peakuuud THAPHPOBAHUS,
rajloreHUpOBaHUs, TUAPATALlUU, OKUCIECHHS U IOJMMEPU3aLlUN), TOJy4YeHHE U IPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u metunOyTaaueH-1,3: crpoeHue, BaxXHeHIINe XUMHUUECKHE CBOWCTBA
(peakuus nonumepusanuu). [lomyuenne CHHTETHYECKOTO KayuyKa U pEe3HUHBI.

AJIKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUN DPsiI. ALETUIICH — MPOCTEHIITNI
NpPEJCTaBUTENb AJKUHOB: COCTaB, CTPOEHUE, (U3MYECKHMEe M XHMMHUYECKHe CBOWCTBA (peakuuu
TUAPUPOBAHNUS, TAIOTEHUPOBAHUS, THPATALlUU, TOPEHUS ), I0JIyYEHUE U IIPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHHe, (PUINUECKHME U XHUMHUYECKHE CBOMCTBA (peakiuu
raJJoreHUpOBaHUs U HUTPOBAHUS ), [T0JIy4YeHHE U IpUMeHeHue. Tonyon: cocmas, cmpoenue, puzuyeckue
U Xumuyeckue CGOUCMEA (peakyuu 2an02eHUpO8aHus U HUMPOBAHUS), NOJYUeHUe U NpUMeHeHUe.
Tokcn4HOCTH apeHOB. I 'eHeTHUecKast CBsA3b MEXy YIIEBOAOPOIAMH, IPUHAICKALTUMY K Pa3IUIHbIM
KJIaCCaM.

[TpupoaHbie HICTOUHUKH YTIIeBO10poa0B. [Ipupoansblii ra3 u nonytHsle HedTsHbIE ra3el. Hedts n
e€ mnpoucxoxaeHue. CrnocoObl mnepepabOTKM HePTU: TNEpPeroHka, KPEeKUHr (TEPMHUECKUH,
KaTaJIUTHUEeCKHil), muposu3. [Ipoaykrel nepepa®oTku He(hTH, UX IPUMEHEHHE B IPOMBIIIIICHHOCTH U B
ObITy. KaMeHHBIH yroiib ¥ MPOAYKTHI €r0 nepepaboTKH.

DKcnepumenmarnvhvle Memoobl U3YYeHUs 6ewecms U ux npespaujeruti: O3HAKOMIICHHE C
oOpa3llaMu IjacTMacc, KaydyKoB M pe3uHbl, koswiekuuu «Hedpts» u «Yroms», MoaenupoBaHue
MOJIEKYJ YTJIEBOJIOPOJIOB M TaJOr€HONPOU3BOIHBIX, MPOBEJACHNE MPAKTUYECKONW paboThl: MOTyUYeHHE
ATUJICHA U U3YYEHHUE €T0 CBOWCTB.

Pacuémmnvie 3adauu.

Bbruucnenus mo ypaBHEHUIO XMMHYECKOM peakuuu (Macchl, 00b&éMa, KOJIMYECTBA MCXOJHOTO
BELIECTBA MM NPOAYKTa PEAKLUMU IO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOIO U3 MCXOJHBIX
BEUIECTB UM POAYKTOB PEAKIINH).

Kucaopoaconep:xamme oprannyeckie coeiMHeHUs

[IpenenbHBIE OJHOATOMHBIE COUPTHL. METaHO M 3TaHOJ: CTPOSHHE, (PU3NIECKUE U XUMUIECKHE
CBOIicTBa (peakuMM C AaKTHMBHBIMH METaJUlaMH, TaJOr€HOBOAOPOJaMH, TOpPEHHE), NPHUMEHEHHUE.
BonoponHeie cBs3u MEXIy MOJEKyJIaMu cOUpToB. JlelicTBME METaHOJa M ATaHOJa HAa OPraHu3M
YEJI0OBEKa.




MHoroaToMHble CIUPTHI. DTHIICHTIUKOIb U TIMIEPUH: CTPOeHHE, PU3NUYECKUe U XUMUYECKUe
CBOICTBa (B3aMMOJICHICTBHE CO IIETIOYHBIMH METAJIJIAMH, KAUe€CTBEHHAsl PEaKIys Ha MHOTOATOMHBIE
cnupthl). JleiicTBre Ha opraHu3M uenoBeka. [IpuMeHenne riueprHa U dTUIICHTTUKOJIS.

@DeHoJ: CTpOEHUE MOJIEKYJIbl, (U3UUYECKUe M XMMHUYECKHe CBOMCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue penoma.

Anpaeruibl U kemoHvl. DopManbIeTU, alleTaabAeTUu]: CTPOeHHE, (PU3NUECKHEe U XUMUYECKHE
CBOWCTBA (peakuuu OKHCICHHMS M BOCCTAaHOBJEHMs, KAueCTBEHHBIE peEakIUH), IMOJy4yeHHe H
pUMEHEHHE.

OMHOOCHOBHBIE TIpeneNbHbIe KapOOHOBBIE KHCIOTBL. MypaBbHHAasE W YKCYCHas KHCIOTHI:
cTpoeHHe, (U3MUECKUe M XMMHYECKHE CBOICTBa (CBOIiCTBa, oOmIMe Ui Kiacca KHUCIOT, PEaKIlHs
3TepUPHKAINN), TTOTyUeHUE U TpuMeHeHne. CTeapuHOBas M OJEUHOBAsI KUCIIOTHI KaK MPeICTaBUTEIH
BBICIINX KapOOHOBBIX KHCIOT. MbIJIa KaKk COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

CrnosxxHble 2QHUpbI KaK TPOU3BOHbIE KAPOOHOBBIX KUCIOT. [ uaponu3 cioxHbIX 3¢upoB. KUphl.
I'mpponus xupos. [IpuMeHeHue kupoB. buosorndeckas pojb KUPOB.

YrneBoapl: coctaB, KiacCHU(pUKAIUs yTIEBOAOB (MOHO-, AW- M TOJUcaxapuisl). ['moko3a —
MPOCTEHIINK MOHOCAXapU: OCOOCHHOCTH CTPOCHHS MOJIEKYJIbI, (PU3UUYECKUE U XUMUYECKHE CBOWCTBA
(B3aumopetictBue ¢ ruapokcuaom memu(ll), okucienne aMmuadHbIM pacTBOpoM okcuia cepedpa(l),
BOCCTaHOBJICHHE, OpPO’KEHHUE TIIIOKO3bI), HAXOXKICHUE B MPHUPOJIE, TPUMEHEHHE, OMOJIOTHYECKasT POJIb.
®orocunTte3. pyKTo3a Kak U30Mep TITIOKO3bI.

Kpaxman u nemtono3a Kak HpuUpoHble monuMepbl. CTpoeHHe Kpaxmaia M LEeJUTHOJI03bI.
du3nuecKue U XMMUYECKAE CBOMCTBA KpaxMaia (THIPOIIN3, KAYeCTBEHHAs! PEaKLUs C HOJIOM).

OKcnepumenmanvHole Memoobl U3YYeHUs Gewjecme U Ux npespaujeruti: TMpPOBEJECHUE,
HaOJII0/IeHNe M ONMCAaHUE JEMOHCTPAI[MOHHBIX OMNBITOB: FOPEHHME CHHUPTOB, KAUECTBEHHBIE pPEaKINH
O/IHOATOMHBIX CHUPTOB (OKHclieHHe »dTaHona okcuaoM Meau(ll)), MHOroaroMHbBIX CHHUPTOB
(B3aummopeiictBue raunepuHa ¢ rugpokcuaom wmemu(ll)), ampaerumoB (OKHCIIeHHME aMMHUAYHBIM
pactBopom okcuga cepebpa(l) u ruapokcuaom memu(ll), B3ammopelcTBue Kpaxmana C HOJOM),
IPOBE/ICHUE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuémmnuie 3aoauu.

Boruncnenus mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBAa HUCXOIHOTO
BEIIECTBA MJIM MPOJIYKTa PEAKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJIHBIX
BEIICCTB HJIU MPOTYKTOB PEAKITIH).

A3oTconepkalire OpraHui4eckue CoeIMHEHUS.

AMUHOKHCIIOTHI KakK aMm(oTepHble OpraHuyeckue coenuHeHus. Puzndeckue W XUMUYECKHE
CBOICTBa aMHHOKHUCIIOT (Ha puMepe riauiuHa). buonornueckoe 3HaueHrne aMuHOKUCIOT. [lenTu sl

benku kak npupoHbIe BHICOKOMOJIEKYJIISIpHbIE coenuenus. [lepBudnas, BTOpU4HAsA U TPETUYHAS
CTPYKTypa 0eiKoB. XMMHUYECKHE CBOWCTBA OEJIKOB: THIPOJIN3, ACHATYpaLUs, KAUeCTBEHHBIC pPEeaKuu
Ha OeNKHu.

DKcnepumeHmanbHvle Memoobl U3yYeHUs 6euecma U ux npespaujeHuii: HaboIeHue U ONTUCaHKe
JIEMOHCTPALIMOHHBIX OIBITOB: IeHATypalusl OCJIKOB IIPU HATPEBAHUH, LIBETHBIEC PEAKI[UH OCIIKOB.

BbIcOKOMOJIEKYISIPHBIE COeTHHEHUSs

OcCHOBHBIE TOHSTHA XUMHH BBICOKOMOJIEKYJISIPDHBIX ~COEIMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEpPU3ALINHU, CPelHsIs MOJeKyJsipHas Macca. OCHOBHBIE METOJIBI
CHHTE32 BEICOKOMOJICKYJIIPHBIX COSJMHEHUHN — MOJUMEPH3AIHS U TTOJTHKOHICHCAIHSL.

OKCcrepuMEHTAIbHbIE METOJbl HM3y4YeHUs BEHIECTB WU UX TMPEBPALICHUI: O3HAKOMJICHHE C
o0pa31aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyUyKOB.

MexnpenMeTHbIE CBA3H.

Peanu3anus MeXNpeaMETHBIX CBS3€M INMpPU M3y4YeHMM opraHmdyeckod xmmuu B 10 kmacce
OCYILECTBIISICTCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUHN, TaK U MOHATHH,
SIBIISTIOIIMXCSI CHCTEMHBIMU JIJIS1 OT/I€IBHBIX TPEAMETOB €CTECTBEHHO-HAYyYHOTO ITUKIIA.

OO0me ecTecTBEeHHO-HAYYHbBIE TOHSTHS: SBICHHE, HAyYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHalM3, CHHTE3, KiIacCHU(pUKalus, TMEepUOJAUYHOCTb, HAOMIOEHUE, W3MEPEHUE, JKCIEPUMEHT,
MOJICIIUPOBAHHUE.



®usnka: marepus, dHEpPrus, Mmacca, aroM, JIEKTPOH, MOJEKYJa, YHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TENIO0, 00BEM, arperarHoe COCTOSHHE BEIIECTBA, (PM3MYECKUE BEIUYMHBI M CIMHULBI HX
U3MEpEHMUsL.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BeUleCcTB B OpraHusme, (HOoToCHHTE3,
OMOJIOTNYECKN aKTUBHBIC BelecTBa (O€IKH, yTIeBOABI, KUPHI, (PEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOIMIAEMbIE, TOIIJIMBO, PECYPCHI.

TexHoJIOrHsl: MHILEBbIE NPOAYKTHI, OCHOBBI PALMOHAJIBHOTO TNHMTAHUSA, MOIOLIME CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHMYECKHE IIperaparbl, MaTepuajbl U3 HCKYCCTBEHHBIX M CHHTETHUECKHUX
BOJIOKOH.

11 KUIIACC

OBIIAS U HEOPTAHUYECKAS XUMUSA

Teopernvyeckue OCHOBbI XUMMHU

XUMHUYECKUH JIEMEHT. ATOM. SIIpo aTroMa, U30TOMBI. DJIEKTPOHHAs 000JI0UKa. DHEPTeTUUECKUE
YPOBHH, TMOAYypPOBHH. ATOMHBIC oOpOHTanmu, S-, P-, d- smemeHThl. OCOOCHHOCTH pacmpeneieHUs
AJNIEKTPOHOB TIO OpOUTAIsIM B aroMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJOB. IJIEKTPOHHAsS
KOH(Uryparus aToMOB.

Ilepnonnuecknii 3akon u [lepuoanueckas cucteMa xumuueckux 3yemeHToB J[. 1. Menneneesa.
CBs13b eproInyecKoro 3akoHa u [lepuoanueckoii cucteMbl xumuueckux 3nemeHToB 1. 1. Menneneesa
C COBPEMEHHOM TeOpued CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XHUMHYECKUX
3JIEMEHTOB U 00pa3yeMbIX MMH HPOCTBIX U CIOXKHBIX BEIIECTB IO TpyIIaM U NepuoaaM. JHaueHue
MEPUOINYECKOI0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BeniecTBa. XUMHUYECKas CBsA3b. BUbl XUMUYECKOH CBsI3M (KOBaJIEHTHAs HEMOJISIpHAS U
NoJIsIpHasi, MOHHAsA, MeTajinyeckas). MexaHu3smMbl OOpa30BaHMsI KOBAJIEHTHOM XMMHMYECKOW CBS3U
(0OMEHHBIN U TOHOPHO-aKIENTOPHBIN). BogopoaHas cBsi3b. BaneHTHOCTh. DIIEKTPOOTPHUIIATETIHHOCTb.
Crenenb okucienus. MIoHbl: KATUOHBI U AHHUOHBI.

BemectBa MONEKYJISIpHOTO W HEMOJIEKYJSIPHOTO CTPOCHHS. 3aKOH TIOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKY.

[Tonsitne o mucmepcHbIX cucteMax. VICTHHHBIE W KOJUIOMIHBIE PacTBOpPBL. MaccoBasi J0Jis
BEILIECTBA B PACTBOPE.

Knaccudukamuss HeopraHudecknx coequHeHuil. HoMeHkIaTypa HEOpPraHWYeCKHX BEIIECTB.
['eneTnyeckas CBA3b HEOPTaHWYECKUX BEUIECTB, MPUHAICKAIINX K PA3IMUHBIM KIIacCaM.

Xumuueckas peakuus. Kiaccupukanus XUMHUYECKMX peakIUil B HEOpPraHUYecKoW U
OpraHUYEeCKON XUMHUU. 3aKOH COXPAaHEHHS MAaCChl BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPAICHUS SHEPTUU
MIPU XUMHYECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3IuuHbIX (akTopoB. OOpaTHMble peaklUu.
Xummnueckoe paBHoBecHe. DaKTOPBI, BIUSIONIME HA COCTOSHUE XUMHUYECKOro paBHoBecHs. [IpunHiun
Jle Hlarense.

OnekTponauTrueckas auccounanus. CuiabHbIe U ciadble 3JeKTpoiauThl. Cpesa BOAHBIX paCTBOPOB
BEILIECTB: KUCIasl, HEUTpaibHas, IIeTO4HAsl.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

DKcnepumeHmanbHvle Memoobl U3VUEHUsl 8eecms U Ux npespawjeHutl: JTeMOHCTpalus TaOuIl
«llepuognueckass cucreMa xumudeckux odsyemeHToB J[. . MeHneneeBa», u3ydyeHHe MOAeENEH
KPUCTAIUTHYECKUX PENIETOK, HAOIIOICHUE M OTIMCAHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OIBITOB
(paznoxeHue MepokcHja BOAOPOJA B MPUCYTCTBHM KaTallM3aTopa, OMpPENEIEHHE CpPebl pacTBOPOB
BEIIECTB C TOMOINBIO YHHUBEPCAIILHOTO WHAMKATOPA, PEaKIMd HOHHOro OOMEHa), MpOBEACHUE
NPaKTUYECKO paboThl «BiusiHUEe pa3aruHBIX (PAKTOPOB HA CKOPOCTH XUMUYECKONW PEAKIIUM.

Pacuémmnuie 3a0auu.

PacuéTtel Mo ypaBHEHUSIM XMMHUYECKUX pPEaKUUW, B TOM YHCIE€ TEPMOXUMUYECKHE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MOHATHS «MAaCCOBasi I0JISI BEIIECTBAY.



Heopranunyeckasi xumus

Hewmeransl. [lonoxxenne Hemetaos B llepuoaudeckoil cucreMe XuMUYeCKHX 3j1eMeHToB /1. 1.
MenneneeBa 1 0COOCHHOCTH CTpoeHHUs aTomMoB. Du3nueckne CBONWCTBA HEMETAUIOB. AJUIOTPOIHS
HEMETAJIJIOB (Ha MpUMepe KUCI0poaa, cephl, pocdopa u yriepoaa).

XUMHUYECKUE CBOMCTBA BAXKHEHIITNX HEMETAIUIOB (TaJIOT€HOB, CEPHI, a30Ta, hocdopa, yriepoaa u
KPEMHHUS) U UX COeIMHEHUH (OKCUIOB, KHCIOPOICOAEPIKALIUX KHCIOT, BOAOPOIAHBIX COEAUHEHUN).

ITpuMeHeHne BaXXHEUIINX HEMETAJIIOB U UX COSMHEHHM.

Mertamnsl. Ilonoxxenue weramioB B Ilepuoauueckoll cucTeMe XUMHUYECKMX 3JIEMEHTOB
JA.N. MengeneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX OOO0JIOYEK aTOMOB MeTauioB. OOmume
¢usnueckue cBoiictBa MeTawioB. CIJIaBpl METAIOB. JJEKTPOXUMUYECKUN psi  HaNMpsDKEHUN
METAJIJIOB.

XUMHYECKHE CBOMCTBA BaXKHEUIIMX METAUIOB (HATPUN, KAJIWM, KaJIBIMH, MAarHUMA, alFOMUHUMH,
IUHK, XPOM, Kele30, MEJIb) U UX COSAMHECHUA.

O6mme cnocoObl moiyyeHus MeTayuioB. [IpuMeHneHe MeTauioB B OBITY U TEXHHKE.

OKcnepumenmanbHvle Memoobl U3VUEHUsl eujecms U ux npespaujeHuil: U3yueHue KOJUIEKIUU
«Mertannsl U CIIaBbl», 00Pa3I0B HEMETAIIIOB, PEIIEHNE IKCIEPUMEHTANbHBIX 3a/1a4, HaOI0IeHne U
OIHCaHHE JEMOHCTPALMOHHBIX U JJA0OPATOPHBIX OMBITOB (B3aMMOAEHCTBHE THIIPOKCHIA ATIOMUHUS C
pacTBOpaMH KUCJIOT U LIEJI04EH, KaUECTBEHHbIE PEAKIIMN Ha KATHOHBI METAJLJIOB).

Pacuémmnuie 3a0auu.

PacuéTsl Macchl BemecTBa Ui 00bEMa ra30B M0 U3BECTHOMY KOJMUYECTBY BEILIECTBA, Macce WK
00BEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, pacu€Thl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA)
MPOYKTOB PEAKLIUH, €CIIU OJJTHO U3 BEIIECTB UMEET PUMECH.

XumMHus 4 KU3Hb

Ponp xumum B oOecHeUeHMHM SKOJOTUYECKOM, DHEPreTHYECKOM M THUIIEBOM O€30MacHOCTH,
pa3BuTUU MeauUUHBL. [IoHATHE O HAyYHBIX METOJAX MMO3HAHUS BEIECTB U XUMUYECKUX PEAKIUH.

[TpeacraBienns o0 OOIMX HAyuyHBIX NPUHIMIIAX MPOMBIIIJICHHOTO MOJXYy4YEHUs Ba)KHEHIINX
BELIECTB.

YenoBek B MHpE BEHIECTB M MaTepUaJIOB: BaXKHEHIIME CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacKH, CTEKJIO, KepaMuKa, MaTepuaigbl [UIsl SJIEKTPOHUKH,
HaHOMAaTepHaJibl, OPraHMUECKNE U MUHEPAJIbHbBIE Y 100OpEHMUSI.

XuMHUS U 30pOBbE UEIOBEKA: MpaBujia MUCHOIb30BaHUS JEKapCTBEHHBIX IpernapaToB, MpaBuia
0€3011acHOT0 KCIIOIb30BaHUS MPENapaToB OBITOBON XUMHUHU B MTOBCETHEBHOM JKU3HH.

Mesicnpeomemmvie ceasu.

Peanusaius MeXIpeIMETHBIX CBA3€M NMpU M3ydyeHUH oOuiel u HeopraHM4eckod xumuu B 11
KJIacCe€ OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHHE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, Tak U
MOHSTHUM, SBIISIOLIUXCA CUCTEMHBIMU JIJIS1 OTAENIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIe NMOHSTHS: Hay4dHbI (akT, TMIIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, Kjaccuukalus, NepuoAuYHOCTb, HAOM0IEHNE, YIKCIEPUMEHT, MOJICIUPOBaHUE, U3MEPEHUE,
SBJICHUE.

®usnka: Marepus, HHEprusi, macca, aTroM, OJIEKTPOH, IPOTOH, HEWUTPOH, HOH, H30TOIl,
pPaZMoOaKTUBHOCTb, MOJIEKYJa, JHEPreTHMYECKUH YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe
COCTOSIHME BEIECTBA, PU3NUECKUE BETUUNHBI U €TUHUIIBI X U3MEPEHHsI, CKOPOCTb.

Buonorus: kinerka, opraHnusM, sKocucTema, onochepa, Makpo- U MUKPODIIEMEHTHI, BUTAMUHBI,
0OMEH BEIIECTB B OpPraHU3Me.

['eorpadus: MuHEpasbl, TOpHBIE TOPO/IbI, T0JIE3HBIE HCKOTIaeMble, TOTLTUBO, PECYPCHI.

TexHoyorus:: XUMHUYECKasl MPOMBIIUIEHHOCTh, METAJLIYpPIHsi, IMPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHualoB, CEIbCKOXO03HCTBEHHOE MPOU3BOJICTBO, MUIIEBAs IPOMBIIIJIEHHOCTD, (hapMalleBTHYeCcKas
IIPOMBIIIEHHOCTD, ITPOU3BOJCTBO KOCMETHUYECKUX IIPENAapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepUaoB, AIEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUSI OOYYAIOIIMMHUCS MTPOTrpaMMm
cpenHero ooOmero o0pa3oBaHHs (JIMYHOCTHBIM, MeETallpeIMETHBIM U MpeAMeTHbIM). Haydno-
METOIMYECKOM OCHOBOM ISl pa3pabOTKH IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHUS IPOrPaMM CPEIHEro
o01ero 00pa3oBaHus SBISAECTCA CUCTEMHO-IEATEILHOCTHBIN TTOAXO/.

B cooTBeTCTBUY € CUCTEMHO-IEATEIbHOCTHBIM MOJIX0/I0M B CTPYKTYPE IMYHOCTHBIX PE3YJIHTATOB
OCBOCHHUS MpeaMeTa «XUMUsS» Ha ypOBHE CpEeIHEro oOIero oOpa3oBaHMs BBIACICHBI CIEAYIONIUE
COCTaBJISOLIHE!

— OCO3HaHWE OOYyYaAIOUIUMHCS POCCHMCKOW Tpa¥TaHCKOW UIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH M CAMOOTIPEIETICHHUIO;

— HaJIWYUe MOTUBALUMU K 00yUEHUIO;

— LeJIEHANpaBJICHHOE PA3BUTHE BHYTPEHHUX YOEKIEHUN TUYHOCTHA HA OCHOBE KJIFOUEBBIX IIEHHOCTEHN
Y UCTOPUYECKUX TPaaAUILIMi 0a30BOM HAYKH XUMUU,

— TOTOBHOCTH U CIIOCOOHOCTh 00YYAIOIIUXCS PyKOBOJICTBOBATHCS B CBOCH JESITENFHOCTH [IEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMU, TPUCYIIIUMHU LIETOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHUs;

— HaJIWYUE TMPABOCO3HAHMS SKOJIOTHYECKON KYyIbTYypbl U CIOCOOHOCTH CTaBUTh LIETH M CTPOUTH
JKU3HEHHBIE TJIaHBI.

JlnyHOCTHBIE pe3yibTaThl OCBOCHHUS MpeIMeTa « XUMHs JTOCTUTAIOTCS B €IMHCTBE YUCOHOU U
BOCITUTATEIbHOM IEATEIbHOCTH B COOTBETCTBUU C T'YMAaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMH, JYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSAMU U HUJEaaMH POCCHICKOTO TPa’KJaHCKOTO OOIECTBA, MPUHATHIMH B
o0IecTBe HOpMaMU M TIPaBUJIAMH TIOBEACHHS, CIOCOOCTBYIOIIMMHU MpOIeccaM CaMOIO3HAHUS,
caMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YYarOIINXCS.

JIu4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMHUSD OTPAKAIOT CPOPMUPOBAHHOCTD OIBITA
MO3HABATEIILHON M IPAKTHYECKOU JESITENFHOCTA O0YYAIOIIUXCS TT0 PealTi3allii IPUHATHIX B O0IIECTBE
[IEHHOCTEH, B TOM YHCJIE B YaCTHU:

1) rpa’aaHCcKOro BOCIMTAHNS

OCO3HAHUS 00YYAIOIIMMICS CBOMX KOHCTUTYIIHOHHBIX MTPaB U 00S3aHHOCTEH, YBOKEHUS K 3aKOHY
Y TIPaBOTIOPSAIKY;

MIPEACTABIICHUS O COUUATIbHBIX HOPMAaxX U IpaBUIaX MEXIMYHOCTHBIX OTHOLIEHUN B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW MAESITETLHOCTH TPHU CO3TAHUM YYEOHBIX IMPOEKTOB,
penieHnn yueOHBIX U TTO3HABATENbHBIX 3a/1a4, BEITOJIHEHUH XUMHUECKHX YKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apryMEHThI APYTUX MpPU
aHaJIM3€e Pa3INYHbIX BUJOB YUEOHOU NEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

LEHHOCTHOT'O OTHOLIEHUS K UCTOPHUYECKOMY UM HAy4YHOMY HACJIEIUI0 OT€YECTBEHHON XUMUU;

YBaXCHHsI K TPOIIECCY TBOPUECTBA B OOJIACTH TEOPUU M MPAKTHYECKOTO MPUMEHEHHS XUMHH,
OCO3HAHUSI TOTO, YTO JOCTHXKCHHS HAYKH €CTh PE3yJbTaT JUITHUTEIbHBIX HAOIIOIEHUN, KPOTOTIUBBIX
3KCHEPUMEHTAIIbHBIX IOUCKOB, IOCTOSSHHOTO TPY/1a YUYEHBIX U MPAKTUKOB;

MHTEpeca W MO3HABATEIbHBIX MOTHBOB B MOJIYYCHUHU M MOCIEAYIONIEM aHaTu3e WHPOPMAIUU O
MEePEIOBBIX IOCTIXKEHHUSIX COBPEMEHHON OTECYECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUs, STUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallUW, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU, U MPUHUMATH
OCO3HAHHbIE PEUICHUs, OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTU OLIEHUBATh CBOE IIOBEJEHUE U TIOCTYIIKM CBOMX TOBAapUIIEH C MO3ULIMMA
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) dpopMupoBaHus KyJbTYPbl 310POBbs:



MOHMMAaHUS I[[EHHOCTEeH 370poBOro W ©Oe3omacHoro oOpa3za KH3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICHXUICCKOMY 37I0POBBIO;

coOJTI0IeHUs TPaBHJT 0E30IIaCHOTO OOpAIIeHHS C BEIIECTBAMHU B OBITY, TOBCEAHEBHOM )KM3HU U B
TPYZIOBOH JAESATENbHOCTH;

MOHWMAaHUSI [IEHHOCTH TPABWII WHIUBUIYAIHHOTO M KOJUIGKTUBHOT'O OE30IMaCHOTO MOBEICHUS B
CUTYAIUAX, YTPOKAIOMINX 3OPOBBIO M JKU3HU JIFOJICH;

OCO3HAHUS TOCNEACTBUM W HENpPUATHS BPENHBIX TMPUBBIYEK (YyHOTpPeOJIeHHs] aIKOTOJIA,
HapKOTUKOB, KypeHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEJIOBATENLCKON  JIeATENbHOCTH,
OOIECTBEHHO I10JIE3HOM, TBOPUECKOH U APYTUX BUJAX JEATEILHOCTH;

YCTaHOBKM Ha aKTUBHOE yYaCTHUE B PEIICHUH MPAKTHUYECKUX 33/1a4 COLIMAIbHON HAIIPaBICHHOCTH
(B paMKax CBOETO Kj1acca, IKOJIbI);

MHTEpeca K MPaKTUIECKOMY M3YyYECHUIO MPOPECCHl pa3TuYHOro pojia, B TOM YHCIIe HA OCHOBE
MPUMEHEHHUS MPEMETHBIX 3HAHHUH 10 XUMUU;

YBaXEHUSI K TPYLy, JIOASIM TPYJla ¥ pe3ysbTaTaM TPYAOBOH JeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUAYyATbHOW TpaeKTopuu oOpa3oBaHUs, Oymyiien
npodeccuu U peanu3anuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEM 00111eCTBa;

6) 3K0JIOrN4eCcKOro BOCIUTAHUS:

9KOJIOTHYECKH TIeJIECO00Pa3HOr0 OTHOIICHUS K IIPUPO/IE, KAK HCTOYHHUKY CYIICCTBOBAHMS KU3HU
Ha 3emiie;

MOHUMAaHUS TNO0ATBHOTO XapakTepa SKOJIOTHYECKHUX MpoOJieM, BIHUSHUS DKOHOMUYECKHX
MPOLECCOB Ha COCTOSTHUE TTPUPOJAHON U COLIMATIbHOM CPEJIbI;

OCO3HAaHHSA HEOOXOJAMMOCTH HCIOJB30BaHUS JOCTHXKEHUN XUMHM MJIs PpEIICHHUsS BOIPOCOB
palMOHAIBHOTO NPUPOIONOJIb30BAHNS;

AKTUBHOT'O HENPUATHUS ACUCTBUN, IPUHOCAILIUX BPE] OKPYKAOLIEH NPUPOAHOU Cpene, yMEHUs
MIPOTHO3UPOBATh HEOIArOMPHUSATHBIE IKOJOTHYSCKUE TOCIEACTBHS TPEANPUHUMACMBIX JIEHCTBUA M
MpeoTBpaIlaTh ux;

HaJIUYMUsl Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHHS, HKOJIOTMYECKOM KYJIbTYpbI, OIbITA
JESTETHHOCTH DKOJIOTHYECKON HANPaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI MMHU B TTO3HABATEIIbHOM,
KOMMYHHUKATUBHOW M COLMANBHOW NPAKTHKE, CHOCOOHOCTH M YMEHHsI aKTUBHO IPOTUBOCTOATH
ueosoruu xemohoouwu;

7) HEHHOCTH HAYYHOI'0 O3HAHUS

c(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HAYKH U OOIECTBEHHOW MTPAKTHKH;

MMOHUMaHUS CeU()PUKN XUMUU KaK HAyKH, 0CO3HAHUA €€ PO B POPMUPOBAHUH PAITMOHATHHOTO
HAYYHOT'O MBIIUICHHS], CO3/IaHUU 1IEIOCTHOTO MPEACTaBICHHs 00 OKpPY’KaIoIeM MUPE KaK O €IUHCTBE
MPUPOJBLI M YEIOBEKa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEelIeHUH MPOoOIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOW 3HAUYMMOCTH XHUMHUHU Ui COBPEMEHHOW NMBWIM3AIMHM: B €€
T'YMaHHUCTUYECKON HAMIPaBICHHOCTH U BaKHOU POJIH B CO3/ITaHUU HOBOM 0a3bl MaTepHAIbHOM KyIbTYPHI,
pelIeHnH TI00ATBHBIX TPOOJIEM YCTOMYNBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPhEBOM, YHEPTETUIECKOH,
MUIIEBON U KOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 00ECTIEYeHUH YCIOBUN YCIIEUTHOTO
TpyJa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KKIOTO YieHa O0IIecTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: TOHUMAaHUs CYIIIHOCTH METOJI0OB MTO3HAHMUS, HCTIOJIBb3YEMbIX
B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIOJIH30BATh MOTyYaeMbIe 3HAHUS JUTsSl aHAIIN3a U OOBSICHEHUS
SBIIGHUN OKPY’KAIOLIEr0 MUpa U MPOUCXOMANINX B HEM U3MEHEHUH, YMEHHs JellaTh 000CHOBAaHHBIE
3aKJIFOUEHUsS] HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS TAHHBIX C IEBI0 MOYYCHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMHUYECKHE 3HAHUS IS pelieHus mpoliem B
peanbHBIX KU3HEHHBIX CUTYAIIUX;



MHTEpEeca K IO3HAHUIO U MCCIIEN0BATENIBCKOM AESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIIPEPHIBHOMY O00pa30BaHUIO U CaMOOOPAa30BaHMIO, K AaKTUBHOMY
HOJIyYEHHIO HOBBIX 3HaHUH 110 XMMHUHU B COOTBETCTBHUM C )KU3HEHHBIMU IMOTPEOHOCTSAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZAa B Pa3IMUHbIX cepax npodhecCuoHaIbHOM e TeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbie pe3ysibTaThl OCBOCHUSI YUEOHOTo mpeaMeTa «XHMHsS» HAa YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKJIIOYAIOT:

3HAYMMbIe JUIS  (OPMHUPOBAHUS MHUPOBO33PCHHUS  OOYYAIONIMXCS  MEKIUCHUTUTMHAPHBIC
(MexmpenMeTHbIe) OOIIeHayuYHbIe MOHATHUS, OTPAXKAIOIIUE IEJOCTHOCTh HAYYHOM KapTHHBI MHpa H
CHGHI/I(l)I/IKy MCTOJOB IMO3HAHM, UCITOJIB3YCMbIX B €CCTCCTBCHHBIX HAYKax (MaTepI/Ifl, BCIICCTBO, DHCPIUs,
SIBJICHHE, MPOIIECC, CHCTEMAa, HAYYHbIH (aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCIIeJIOBaHKe, HAOII0IeHNE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yHUBEpcaJbHble Yy4yeOHble IecTBUs (IO3HaBaTeNlbHbIE, KOMMYHHUKATUBHbIE, PETYJISTUBHbBIE),
obecrieunBaromue (HopMUpoBaHHE (DYHKIIMOHATBHON TPAMOTHOCTH M COLMAIBHOW KOMITCTCHIIUU

oOyJaronmxcs;

CIIOCOOHOCTh 00y4aroIIuXxcst UCII0JIb30BATh OCBOCHHBIC MEKIUCIUTUTHHAPHBIEC,
MHPOBO33PEHYECKHE 3HAHUS M YHUBEPCAIbHbBIC YUCOHbIC JCHCTBUS B MO3HABATEIBHOW M COIUATIBLHOM
NPaKTHKE.

MeranpeaMeTHbIE  PE3yJbTaThl  OTPAXKAIOT  OBJIAJICHWE  YHUBEPCAIHHBIMU  YUCOHBIMU
MTO3HABATEJIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJATUBHBIMU I€HCTBUSIMHU.

Ogi1ajleHHe YHHUBEPCAJBHBIMH YU4eOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrnYecKue AecTBUSI:

CaMOCTOSITENNLHO  (POpPMYJIIHpOBaTh M aKTyallM3UpOBaTh MpoOJeMy, BCECTOpPOHHE €&
paccMaTpuBarth;

OTIPEICIIATE LETH JACITSILHOCTH, 3a/1aBask MapaMeTPhl U KPUTEPHH UX JTOCTHIKECHUS, COOTHOCHUTD
PE3yNbTaThI ACATEIBHOCTH C MOCTABICHHBIMH IIEIISIMU;

HCII0JIb30BAaTh ITPU OCBOCHHU U 3HAaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIJICHHW A — BBIACIATE XapaKTCPHBIC
IMPpU3HAKH OOHATAU U YCTaHaBJIMBATh UX B3aUMOCBA3b, UCITIOJIB30BATh COOTBETCTBYIOIMEC IMTOHATUA JIJIA
O0OBSCHEHHS OT/ICIBHBIX (DAKTOB M SIBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KJIacCU(UKAIIMH BEIIECTB U XUMHUECKUX PEaKIUi;

YCTaHaBJIMBATb NPUYINHHO-CJICACTBCHHBIC CBA3U MEKAY U3YUACMBIMU SIBJICHUSAMU,

CTPOUTPH JIOTHYECKHE DPACCYXACHHUS (MHIYKTUBHBIC, JACAYKTUBHBIC, 1O AHAJOTHUH), BBISBIIATH
3aKOHOMEPHOCTH M TPOTUBOPEUMS B PACCMATPUBACMBIX SBICHHIX, (OPMYJIHPOBATH BBIBOABI H
3aKJIIOYCHUS,

MIPUMEHSTD B IIPOIIECCE TTO3HAHMUSI, CIIOIB3YEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
peoOpazoBbIBaTh MOJEIbHBIC MPEACTABICHUS — XUMUYECKH 3HAK (CHMBOJ) 3JIEMEHTA, XHMHUYECKas
dbopmyna, ypaBHEHHE XWMHUYECKOW pEAKIUU — TPH PEIICHHH Y4eOHBIX TO3HABATEIBHBIX U
MPaKTUYECKUX 3a/1a4, IPUMEHSATh Ha3BaHHBIC MOJIETbHBIC TIPEICTABIICHHUS JIJIS1 BBISBJICHHS XapaKTEPHBIX
MPU3HAKOB U3yYaEeMBIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTeIbCKIE AeHCTBUA:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB U XMMHUYCCKUX PEaAKIIHil;

dbopMyITHUpOBAaTh IENH U 33/1a4H UCCIIEI0OBAHUS, HCIIOJIb30BAaTh OCTABIIEHHBIE M CAMOCTOSTEIEHO
chopMyIHpPOBaHHBIE BOIMPOCHl B KAa4eCTBE WHCTPYMEHTAa MO3HAHWS M OCHOBHI Ui (POPMHUPOBAHUS
THUIIOTE3EI IO IPOBEPKE NPABUIBHOCTH BBICKA3bIBACMBIX CY)KHGHHﬁ;

BNIQJICTh HABBIKAMH CaMOCTOSITEIBHOTO IUTAHUPOBAHHUST W TPOBEACHHUSI  YUCHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHUs HAOMIOIATh 3a XOJOM IIPOIECcCca, CaMOCTOSITEIIEHO
MIPOTHO3UPOBATH €T0 PE3YNIHTAT, OPMYTUPOBATH 000OIIEHUS ¥ BBIBOIBI OTHOCUTEIEHO JJOCTOBEPHOCTH
pe3yNbTaTOB MCCIEIOBAHUS, COCTABIATh 000CHOBAaHHBIN OTUYET O MPOAETaHHON padoTe;



npUoOpeTaTh OIMBIT YUEHUYECKOW MCCIE0BATEIbCKON M MPOEKTHOM JeATeNbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIFHOMY ITOMCKY METOJOB PEIICHHS MPaKTHYECKHX 3a7ad,
NPUMEHEHHIO PA3IMYHBIX METOJIOB TIO3HAHNS.

3) paborta ¢ nHpopManmeii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHKAX WH(POpMaUuU (HAy4YHO-TIOMYJSIpHAs JHUTEparypa
XUMHYECKOTO COJIEpKaHNsI, CIIPaBOYHBIE TOCOOUs, pecypchl IHTepHEeTa), aHATM3UPOBATh HH(POPMAITHIO
pa3NMYHBIX BUIOB U (OPM MpPEACTAaBICHUS, KPUTUYECKM OLICHHWBAaTh €€ JOCTOBEPHOCTb U
HETPOTUBOPEUUBOCTb;

(bopMyTHPOBATH 3aIPOCHI ¥ TPUMEHSThH Pa3INYHBIE METOIBI IPH MTOMCKE M 0TOOpe H(pOpMAIIHH,
HEOoOXOAMMOH JUIs BBIIIOJTHEHUS YU4eOHBIX 3a/1a4 ONPEISIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJB30BAaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHHA U
Pa3TMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (OpMY MpeacTaBieHHss HHGOPMAIUH (CXEMBbI,
rpaduKy, TuarpaMMsl, TaOJIUIIbI, PUCYHKH U APYTHUE);

UCTIOJIb30BaTh HAYYHBIA S3BIK B Ka4ECTBE CPEJICTBA MPHU pabOTe ¢ XUMHUYECKOH MH(POpPMAIUEH:
NPUMEHATh MEXINpenMeTHbIe ((u3ndeckue M MaTeMaTHYeCKHE) 3HAKM W CHMBOIBI, (HOPMYIIBL,
ab0peBuaTypbl, HOMEHKIATYPY;

UCTIOJIB30BATh M NMPE0OPa30BBIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISAHOCTH.

OBJajieHne YHHBEPCAJILHBIMH KOMMYHMKATHBHBIMH AeiiCTBHUAMM:

3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKJaeMOl TeMbl B XOJie JHajora W/WIM TUCKYCCHH,
BBICKa3bIBaTh UEH, (HOPMYyIUPOBATH CBOM MPEAJIOKEHHSI OTHOCUTEIBHO BBIMOJHEHHS PEITOKEHHON
3a/1a4H;

BBICTYNaTh C Ipe3eHTaluell pe3yJbTaToOB I103HABATENbHON JEATENbHOCTH, IOJyYEeHHBIX
CaMOCTOSITENTFHO WJIM COBMECTHO CO CBEPCTHMKAMH TPU BBITOJHEHUH XHMHYECKOTO IKCIIEPHUMEHTA,
INPAaKTHYECKOH pPabOTHI MO MCCIEJOBAHMIO CBOMCTB HM3Y4YaeMbIX BEUIECTB, pEAIN3alMH Y4eOHOTO
npoekTa U (GOpMyJIMpPOBAaTh BBIBOABI IO pe3yjibTaTaM MpPOBEAEHHBIX MCCIEIOBAHUN MYyTEM
COTJIACOBAHUS TO3ULIUH B X0/ 00CYKAeHUS 1 0OMEHA MHEHUSMH.

OBJiaieHHe YHUBEPCAJIBHBIMH PeryJissTHBHBIMH JIeiiCTBUSIMU:

CaMOCTOSITENIFHO IUIAHUPOBaTh M OCYHIECTBIATH CBOIO TO3HABATEIbHYIO JEATEIHHOCTS,
ompenenss e€ IeTd W 33Ja4Md, KOHTPOJMPOBATH W IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii aITOPUTM JEHCTBUHN MTPH BBHITIOJTHEHNH YUeOHBIX M HICCIIEIOBATENBCKUX 33124, BHIOMPATh
HanOonee YPPEeKTUBHBIN CIIOCOO MX PEHICHUS C YYETOM IOJYy4YCHHUS HOBBIX 3HAHHMW O BEIECTBAX M
XUMHUYECKHUX PEaKIIHIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIHPHOCTH Ha OCHOBE CAMOAHAIN3a M CAMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenmeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHs OTPaXKaroT:

— c(hopMuUpPOBaHHOCTh TPEACTABICHUM O XUMHUYECKOH COCTABJSIOMICH €CTECTBEHHO-HAyYHOU
KapTHHBl MHpa, POJIM XUMUU B MO3HAHUM SIBICHUM MPUPOABI, B (POPMUPOBAHUU MBIIIICHUS U
KyJIbTYphl JIMYHOCTH, €€ (YHKUMOHAIBHOM TI'pPaMOTHOCTH, HEOOXOJMMOW Il pELIeHUs
IPAKTUYECKUX 3a/ad M HKOJIOIMYECKd OOOCHOBAHHOI'O OTHOILEHUS K CBOEMY 3/I0pOBBIO U
MIPUPOJHON Cpene;

— BJIAJICHUE CUCTEMOM XMMMYECKMX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJATAIOIIME IOHATHS
(XMMUYECKHI 3JIEMEHT, aTOM, OJJIEKTpOHHas 000JIoYKa aroma, MOJIEKYyJa, BaJIEHTHOCTb,
AJEKTPOOTPHUIATEILHOCTh, XHUMHUYECKas CBA3b, CTPyKTypHas ¢opmyna (pa3BEpHyTas H
COKparéHHas), MoJjb, MOJIIpHast Macca, MOJIAPHBIN 00BEM, YIIepOHBIN CKeNeT, PyHKINOHATbHAS
rpyIIa, paguKail, B30MEpHUsl, ©30MEPBL, TOMOJIOTMYECKUN PslT, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPOT
1 a30TCOAEpIKALIUE COSAUHEHUSI, MOHOMED, TIOJIUMEpP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE
COCIMHEHUS ); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OpraHnyeckux Beuiects A. M. ByTieposa, 3akoH
COXpPAaHEHHS  MacChl  BEIECTB);  3aKOHOMEPHOCTH,  CHMBOJHUYECKMM  S3BIK  XHMMHH;



MHPOBO33PEHUYECKUE 3HAHM, JIeXKallde B OCHOBE IOHMMAaHMS MPUYMHHOCTH M CHUCTEMHOCTHU
XUMHUYECKUX SIBIICHUH, (DAKTOJOTHUECKHE CBEACHUS O CBOWCTBAaX, COCTaBe, MOIYYCHHH W
0e30MacHOM HCIOJB30BAaHUN BAKHEUIINX OPraHWYECKHX BEIIECTB B OBITY W TNPaKTUYECKOU
NeSITebHOCTH YEJIOBEKa,

c(OPMHPOBAHHOCTh YMEHHWI BBISBIATH XapaKTepHbIC NPU3HAKK TOHSATHHA, YCTaHABIMBATh WX
B3aMMOCBS3b, HCIIOJIIB30BaTh COOTBETCTBYIOIIME IMOHSATHS MPU OMHCAHUU COCTaBa, CTPOCHUS U
IpEeBpallCHU OPraHUYEeCKUX COeTUHEHUH;

cOpPMUPOBAHHOCTh YMEHHI HCIIOJIBb30BaTh XHUMHUYECKYI0 CHMBOJUKY ISl COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (hOpMYIJI OPraHUYECKUX BEIIECTB U
YPaBHEHHH XMMHUYECKUX PEAKLIMN, U3rOTaBIMBATh MOAEIH MOJIEKYJ] OPraHHMYECKUX BEUIECTB VIS
WUTIOCTPALMKM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMHUPOBAHHOCTh YMEHHH yCTaHABIMBAThH MPUHAUICKHOCTh U3yUYEHHBIX OPIraHUYECKUX BEIECTB
0 WX COCTaBy M CTPOCHHUIO K OMNpPENCNEHHOMY KIJIACCY/TPyIIe COCIUHEHHUU (yTIEBOJOPOJIBL,
KHUCJIOPOJI U a30TCOJepiKalllie COEIMHEHUS, BHICOKOMOJICKYJISIPHBIE COCAMHEHHUsS), JaBaTb WM
Ha3BaHMs MO cucreMaTndeckoi HomeHknatype (IUPAC), a Takxke NpUBOAWTH TPUBUAIBHBIE
Ha3BaHUS OT/ENbHBIX OPraHMYECKUX BEIIECTB (STWJICH, NMPOIMWJICH, alleTHIIEH, STHJICHTIUKOIb,
[NIMLEpUH, (QeHod, (opMalbJerujl, aleTaablerui, MypaBbUHAs KHCJIOTa, YKCYCHas KHCIOTA,
OJIEMHOBAs KUCJIOTA, CTEApUHOBAs KUCIIOTA, IITI0K03a, GPYKTO3a, KpaxMall, [EeJUTI003a, [IHIIHH);
c(OPMHPOBAHHOCTh YMEHHUS OIPEEISATh BUIBl XUMHUECKON CBSI3U B OPTaHUYECKUX COEINHEHHSIX
(omHApHBIC U KpATHEIC);

c(OPMHUPOBAHHOCTh YMEHUS IPUMEHAThH NOJOKEHNUS TEOPHH CTPOSHUSI OPTaHUYECKUX BEIIECTB A.
M. bytnepoBa ajst 0ObSICHEHHS 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH
COXPAHEHHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepH30BaTh COCTaB, CTPOCHHUE, (U3UYECKUE M XUMHUYECKUE
CBOICTBa TUNMYHBIX MPEICTABUTENCH Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEILIECTB (METaH, 3TaH,
STWJICH, TpPOMNWIEH, aleTuseH, OyraaueH-1,3, merunOyraauen-1,3, OeH30i, METaHOJ, 3TaHOI,
STUJICHIJIMKOJb, TIULIEPHH, (EHOJ, aleTalbleria, MypaBbUHAsl U YKCyCHasl KHUCIOTHI, IJIIOKO3a,
KpaxmaJ, LEeJII003a, aMUHOYKCYCHasi KUCIIOTA), WUTIOCTPUPOBATh T'EHETUUECKYIO CBSI3b MEXKIY
HUMHU YPaBHEHHUSIMH COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIMI ¢ MCMOJIb30BaHUEM CTPYKTYPHBIX
dopmy;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTb HCTOUYHUKH YIJIEBOJAOPOIHOIO CHIpbs (HEPTH,
NPUPOJHBIN Tra3, yroib), CIOCOOBl UX MEPEpabOTKU M TMPAKTUYECKOe MPHUMEHEHHE MPOIYKTOB
nepepaboTKy;

c(OpPMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIUMCICHUS MO XUMHUYECKUM YPAaBHEHHSIM (MaccChl,
00BEMa, KOTMYECTBA MCXOIHOTO BEIECTBA WM MPOAYKTa PEAKIMH MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOIHBIX BELIECTB WM IPOAYKTOB PEAKIIUHN);

c(OpPMUPOBAHHOCTh YMEHUU BIIQJETh CHUCTEMOM 3HAaHUN 00 OCHOBHBIX METOJIaX HAYYHOIO
MO3HAHUS, UCIIOJIb3yEMbIX B XMMUU NPU U3YUECHUH BEUIECTB M XMMUYECKHX SIBIICHUH (HabItoaeHue,
U3MEpEHME, IKCIIEPUMEHT, MOJEINPOBAHNE), UCIIOJIB30BAaTh CUCTEMHBIE XUMHUECKUE 3HAHUS IS
OPUHATHS PEUIeHUH B KOHKPETHBIX >KM3HEHHBIX CUTYallMsAX, CBSI3aHHBIX C BELIECTBAMH M HX
pUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIFOJATh TMPaBWJIa TOJIH30BAHUS XWMHUUYECKOW TIOCYJION U
1abopaTOpHBIM 00OPYIOBAaHUEM, a TAKXKE MpaBUiIa OOpalleHHs C BEHIECTBAMU B COOTBETCTBHUH C
UHCTPYKLHSAMH 10 BBIITOJHEHUIO Ja00PATOPHBIX XUMHUYECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHIA TUIAHUPOBATH M BHIITOJHATH XHMAYECKUN SKCIIEPUMEHT (TIPEBPAICHHS
OpraHMYECKHUX BEUIECTB MpPH HAarpeBaHUM, MOJYYEHHE OJTUJIEHA W HW3Y4YEHHE €ro CBOMCTB,
Ka4eCTBEHHBIC PEAKIIUU OPraHMYECKHX BEIIECTB, JICHATypalus OCIKOB MPH HarpeBaHUM, [IBETHHIC
peakuu OETKOB) B COOTBETCTBUU C TIPaBUJIAMH TEXHUKH O€30MMACHOCTH TIPU OOpaIIeHUH C
BelllecTBAaMH U J1a0OpaTOPHBIM OOOPYJOBaHHEM, MPEJCTABISTh PE3YJNbTaThl XUMHYECKOTO
HKCIIEPUMEHTA B (JOpPME 3alKCH YPAaBHEHHUI COOTBETCTBYIOIIMX PEaKLUii U (HYOPMYyITUPOBATH BHIBO/IBI
Ha OCHOBE 3THX PE3yJIbTATOB;



cOPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYI0  WH(OpPMAIHIO,
M0JTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOi nHpopmanuu, UHTEpHET U Ipyrux);
c(OPMHUPOBAHHOCTh YMEHUN COONIOATh MpPaBUiIa SKOJOTHMUECKH Ie1IecO00pa3HOro MoBeIeHUs B
OBITY ¥ TPYZAOBOM IEATEIBHOCTH B LIENISAX COXPAHEHMSI CBOETO 3/I0POBBS U OKpYKaroIlel NpupoIHON
Cpelbl, 0CO3HABATh OMACHOCTh BO3ACUCTBUS HA KUBBIE OPraHU3MbI ONPECIEHHBIX OPraHUYECKUX
BellecTB, MoHUMas cmbicia nokaszarens [1/IK, moscHsTh Ha mpumepax crnocoObl YMEHBIICHUS U
IPEIOTBPALIEHMS UX BPEIHOT0 BO3ACHCTBHS HAa OPTaHU3M YEJIOBEKA;

U1 00y4aroIIUXCsl C OTPaHUYCHHBIMU BO3MOXXHOCTSIMU 3/I0OPOBBS: YMEHUE NMPUMEHSITH 3HAHUS 00
OCHOBHBIX JIOCTYIIHBIX METOJIaX [TO3HAHUS BELIECTB U XUMUYECKUX SIBJICHU;

JUISL CJIETIBIX U CITA00BUIAIIMX 00YHAIOIINXCS: YMEHUE UCII0JIb30BATh PEIbEePHO-TOUEUHYIO CUCTEMY
o6o3nauenuii JI. bpaiins as 3anucu XumMudeckux (Gpopmyi.

11 KJIIACC

[TpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «O0m1ast 1 HeOpraHUUecKasi XUMHsD) OTPaXKaroT:
c(hOpMHUPOBAHHOCTh TPEACTABJICHUI: O XUMHUYECKONW COCTaBIISIIONIEH €CTECTBEHHO-HAyYHOU
KapTUHBl MUpPA, POJIM XHMHUHU B MO3HAHWUU SBJICHUH NPHUPOJbI, B (OPMUPOBAHUM MBIIIJICHUS U
KyJIbTYphl JIMYHOCTH, €€ (PYHKUMOHAIBHOM TI'pPaMOTHOCTH, HEOOXOAMMOW Il pEIICHUs
MPAKTUYECKUX 3a/a4 M HKOJIOIMYEeCKHM OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3I0POBbIO H
IIPUPOJHON CpEXE;

BJIQJICHUE CHCTEMOM XHMMHUYECKMX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIOJATAIOIINE IOHSTHS
(XMMHYECKHI DJIEMEHT, aTOM, M30TOI, S-, P-, 0- BJIEKTPOHHBIC OPOUTATIH aTOMOB, HOH, MOJICKYJIa,
MOJb, MOJIApHBIH O0O0BEM, BaJEHTHOCTb, AJIEKTPOOTPHUIATENBHOCTb, CTENEHb OKHCICHMS,
XUMHYECKasl CBsI3b (KOBAJECHTHAs, WOHHAs, METaJUIMYECKas, BOJIOPOJHAs), KpUCTAJUIMYECKas
pemérka, THUOBl  XMMHYECKMX  pEakluil, pacTBOp,  DJEKTPOJUTBL,  HEIIEKTPOJUTHL,
JIEKTPOJINTUYECKAS TUCCOLUALINSA, OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOU PEAKIINH,
XMMHYECKOE PaBHOBECUE); TEOPUM M 3aKOHBI (TEOpHUsl AJIEKTPOJIUTUYECKONW TUCCOLMALUH,
nepuoauueckuil 3akoH . . MenaeneeBa, 3aKOH COXpAaHEHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TNIPEBPAIIECHUS SHEPrUM MPHU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUI S3bIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE IOHUMAaHUS IPUUUHHOCTH U CUCTEMHOCTH
XUMHYECKUX SIBIICHUH, (DAKTOJOTHUECKHE CBEJCHUS O CBOWCTBAaX, COCTaBe, MOIYYCHHH W
0€30I1aCHOM HCII0JIb30BaHMM BAXKHEWIIMX HEOPraHWYECKUX BEIIECTB B OBITY M IMPAKTHUYECKOH
JESATENIHOCTH YEIIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUHN BBISABJIATH XapaKT€PHbIE MPU3HAKU IOHSATHM, yCTaHABIMBATh HX
B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLINE ITOHATHS ITPH ONMCAHUHY HEOPTaHMYECKUX BEILECTB
U UX MPEBPALLECHUN;

C(OPMHUPOBAHHOCT YMEHHUH HCIOJIb30BATH XUMHUYECKYIO CUMBOJHUKY JUI COCTaBJIECHHS (opMyi
BEIIECTB U YypaBHEHUN XHMHUYECKHX peakiuii, cucremarudeckyro HomeHknatypy (IUPAC) u
TPUBUAIbHBIE HA3BaHUS OTAEIbHBIX HEOPraHMUYECKUX BEIIECTB (yrapHblil ra3, yrieKUCIbIH Tras,
aMMHaK, raniéHasi U3BeCTb, HeraméHasi U3BeCTh, IUThEBas COAA, MUPUT U APYyTHUE);
c(OPMHUPOBAHHOCTh YMEHUH ONpENENATh BAJEHTHOCTh U CTENEHb OKHCICHHMS XUMHUYECKHX
AJIEMEHTOB B COEJUHEHMSX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBs3U (KOBAJIEHTHAs, MIOHHAs,
MeTaJlIn4ecKas, BOJOPOAHAs) B COEAMHEHUSAX, TUI KPUCTAJUIMYECKOM pPEMETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJEKYJspHas, HWOHHAas, MeTaJUIMYecKas), XapakTep cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHUI;

c(OPMHUPOBAHHOCTh YMEHHUI yCTaHABIMBATH MPUHA/UIEKHOCTh HEOPTaHUYECKUX BELIECTB IO UX
COCTaBy K OIpeAeNEHHOMY KJacCy/TpyIlle COeIUHEHMH (IIPOCThle BEIIEeCTBA — METAUIbl U
HEMETAaJUIbl, OKCU/JIbl, OCHOBAHUS, KUCIIOThI, aM(OTEPHBIE T'MAPOKCH/IbI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMH PAaCKpbIBaTh CMBICT Neproanyeckoro 3akoHa J{. M. MenneneeBa u
JIEMOHCTPHPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO U IPOTHOCTHYECKYIO (DYHKITHH;



c(OPMUPOBAHHOCTh YMEHUU XapaKTePU30BaTh DIIEKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKHX
sanemeHToB 1-4 mepuonoB Ileproanyeckoit cucrembl xumudeckux 3yeMmenToB Jl. M. Menneneena,
UCIIOJB3Ysl TIOHATHS «S-, P-, (-3JeKTPOHHBIE OPOMTAINY, «IHEPIETHUYECKHE YPOBHM», OOBACHSATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIUHEHUU IO MepuojaMm 1
rpynmnam [Iepuoanueckoil cucteMbl XUMUYECKUX 3JIeMeHTOB [[. 1. Menneneesa;
c(OpPMUPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA
HEOPTraHWYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, MOJTBEPXKIATh CYIIECTBOBAHHE T'€HETHUYECKOU
CBSI3M MEXKIy HEOPTraHWYECKUMH BEIIECTBAMH C TIOMOIIBIO YPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIInii;

c(OPMUPOBAHHOCTh YMEHUS KIIACCU(DUIIMPOBATh XUMUYECKHE PEAKIIUHU 10 PA3INIHBIM MTPU3HAKAM
(4ucity M cocTaBy pearupyrolMx BeUIecTB, TEIIOBOMY 3(D(EKTy peakiuu, U3MEHEHHUIO CTeTeHen
OKHCJICHUS AJIEMEHTOB, 00OPAaTUMOCTH PEaKIINH, YIaCTHIO KaTanu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUM COCTaBIIATh YPABHEHHUS PEAKIUWM Ppa3IUYHBIX THIIOB, TOJHBIE M
COKpalIéHHbIE ypaBHEHMsI PEaKlMil HMOHHOTO OOMEHa, yYWThIBas YCIOBHS, MPH KOTOPBIX ITH
peakuuu UAyT A0 KOHLA;

c(hOpMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUM, TOATBEPKIAIONINE KAaueCTBEHHBIM COCTaB
pa3IMYHbIX HEOPTraHMYECKHUX BEIECTB, PACIIO3HABATH OMBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPTaHMYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUI PaCKpbIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIUil
MOCPEAICTBOM COCTABJICHHS SJIEKTPOHHOTO OanaHca 3THX PEeaKIvii;

c(OPMUPOBAHHOCTh YMEHUH OOBSICHITh 3aBUCUMOCTh CKOPOCTH XHMHYECKOW pEakluud OT
Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIEHU XUMUYECKOT0 PaBHOBECHUS B 3aBUCUMOCTH OT BHELITHETO
BozaeiictBus (nmpunmun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTEePU30BaTh XHMHUYECKHE TIPOIECCHI, JIeXKAlMe B OCHOBE
MPOMBIIUICHHOTO TOJYYEHUS CEpPHOM KHUCIOTBI, aMMHaka, a Takke CQOpMHUPOBAHHOCTD
MpeJCTaBIeHUd 00 OOIMX HAyYHBIX MPUHIUNAX U DKOJOTHYECKHX MPOOIeMax XHUMHYECKOTO
IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTH YMEHH MPOBOIUTH BHIYUCIECHUS C UCIIOIB30BAHUEM MOHSATHUS «MAaCcCOBast 10JIs
BEIIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIIEHUH ra30B MPU XUMUYECKHUX PEAKIIHIX, MACCHI BEIIECTBA
wii o0bEMa ra3oB I0 H3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU OOBEMY OTHOTO U3
YYacCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIJIOBOro 3(pdekra peakliuu Ha OCHOBE 3aKOHOB COXPAHECHHUSI
MAaccChl BEIIECTB, MPEBPALIEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIFOJATh TMpaBWJIa TIOJIH30BAHHUS XHMHUUYECKOW TIOCYJIONH |
nabopaTopHBIM 00OPYIOBAaHUEM, a TAKXKE MpaBUiIa OOpaIleHHs C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITOJIHEHUIO JTA00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHHH TJIAHUPOBATh U BBIMOJIHATh XUMUUYECKUN SKCIIEPUMEHT (pa3sioKeHHE
MEepOKCUAa BOJOpPOAA B MPUCYTCTBUM KaTalu3aTopa, OMpPEAENIEHUE Cpellbl pacTBOPOB BEIIECTB C
MOMOIIIHI0 YHUBEPCATLHOTO HHIUKATOPA, BIUSHUE PA3INIHBIX (DAKTOPOB HA CKOPOCTh XUMUIECKOM
peakiuu, peakiiui HOHHOro oOMeHa, KaueCTBEHHbIE PEeaKIK Ha Cyib(har-, kKapOoHAT- U XJIOpU-
AQHUOHBI, HA KaTUOH aMMOHMs, PEIICHHE SKCIEPUMEHTAJbHBIX 3a/ad 1o TemaMm «Meramibsl» U
«HemeTtamnel») B COOTBETCTBHU C MPaBWIAMH TEXHHKM O€30MaCHOCTH MpU OOpalIleHUH C
BelleCTBaMU U J1a0OpaTOPHBIM 00OPYJOBaHHEM, MPEJICTABISTh PE3yNbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (DOpMe 3aIUCH yPaBHEHUH COOTBETCTBYIOIINX pEaKIuii U (OPMYITUPOBATEH BHIBOIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh ~YMEHUN  KPUTHUECKH aHAJIM3UPOBATh XHUMHUYECKYI0 HH(pOpMAaIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeICTBa MacCOBOM KOMMYHHKAIUU, IHTepHET U APYTHUX);
c(hOopMUPOBAHHOCTh YMEHUH COONIOAATHh MPaBUJIa SKOJOTHYECKH IEeIeCO00pa3HOro MOBEACHUS B
OBITY M TPYAOBOH EATEIBHOCTH B IIETSAX COXPAHEHUSI CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOTHON
cpenbl, OCO3HABATh OMACHOCTb BO3JICUCTBUS Ha >KMBBbIE OpPraHU3Mbl OIPEICIIEHHBIX BEIECTB,
noHumast cmbici mnokaszarens [IJIK, mnosicHITh Ha npuMepax CrocoObl YMEHbBIIEHUS W
MPEIOTBPAICHHS UX BPEIHOTO BO3ACUCTBUS HAa OPTaHU3M YEIIOBEKa;



— Ui 00yYaroImuXcs C OTPAaHUYCHHBIMUA BO3MOXKHOCTSIMU 370POBBS: YMEHHE MPUMEHSATh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOAaX IMO3HAHHS BEIIECTB U XUMUYCCKUX SBIICHHIA;

— JUIS CIIeNBIX M CIA00BUAALIMX 00yYaOLINXCs: YMEHUE UCIIOIb30BAaTh PENIbe()HO-TOUCUHYIO CUCTEMY
o0o3nauenuii JI. bpaiins mist 3anucu XuMHUIecKux Gopmy.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoaunyecTBo yacoB DJIeKTPOHHBIE
Ne n/ HaunmeHoBaHMe pa3jeioB K - (mapoBbIe)
o 1 TeM mpPOrpamMMb Beero OHTPOJbHEIE pakTH4YecKHue p
padoTsl padoThl o0pa3oBaTe/bHbIE
pecypcbl
Paznen 1. TeopeTHyeckne 0CHOBbI OPraHM4ecKOil XHMHH
IIpeamer oprannyeckoi
xuMuH. Teopus CTpoeHHsI bubnuoreka [JOK
11 . 3 1 .
OPraHUYECKUX COCTUHCHUI https://m.edsoo.ru/
A. M. Bytneposa
HUroro 1o pazaeny 3
Paznea 2. YraeBoaopoabl
[IpenensHele Bubnuoreka [IOK
21 2 .
YTIICBOIOPOIHI — AJIKAHBI https://m.edsoo.ru/
2.2 Hrennel]):(:)ﬂeom: bflﬂe' QJIKEHBI 6 1 bubmmorexa [IOK
' y JIOpOIBI: ’ https://m.edsoo.ru/
AJIKaTNCHBI, AJIKWHBI
Apomarnueckue Bubmmorexa [IOK
2.3 2 ]
YIJIEBOI0OPOJIBI https://m.edsoo.ru/
” r{i‘g‘;ﬂims I/(I)(;TI‘/’I‘I;XHKH 3 1 Bbubmuoreka [JOK
' y /1opOlt https://m.edsoo.ru/
nepepaboTka
Hroro no pasaeny 13
Paznea 3. Kuciiopoacoaep:kaiiue oprannueckue coeIuHeHust
31 CrupTtel. DeHon 3 bubmmorexa [IOK
' PTRL https://m.edsoo.ru/
Anpaerunpl. KapooHoBbIE bubanorexa [JOK
3.2 7 1 .
KUCITOTHL. CIOKHBIC YQUPBI https://m.edsoo.ru/
Bbubnuorexa [JOK
33 Yrneson 3 ! https://m.edsoo.ru/
Hroro no pazneny 13
Pa3nen 4. A3oTcoaepikaniyue OpraHu4ecKue coeIMHeHmnst
a1 AMUHBL. AMHUHOKHUCJIOTEL. 3 Bbubnuorexa [JOK
' Beaku https://m.edsoo.ru/
Hroro mo pazmeny 3
Pa3nest S. BbICOKOMOJIEKYJISIPHbIE COEIMHECHHUS
51 [Tmactmaccer. Kayayxm. 2 Bubmmoreka [IOK
' BoJokna https://m.edsoo.ru/
Hroro mo pazmeny 2
OBLIEE KOJIMYECTBO YACOB I10 34 3 2
IMPOIT'PAMME
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11 KJIACC

KosmnyecTBO Yacon DJIEKTPOHHbBIE
Ne n/m HanmeHoBaHme pa3aesioB K I (uudposbie)
B H TeM MPOrpaMMbI Bcero OHTPOILHBIE PaKkTHIeCcKe o0pa3oBaTeIbHbIE
a00ThbI a00ThI
p p pecypcenl
Pa3znea 1. Teopernyeckne 0CHOBbI XHMHH
CrtpoeHue aTOMOB.
Ilepuoauueckuii 3aKoH u
1.1 [lepuonndeckas cucrema 3 1 ]f?tPtIg;I'I;I/(;:eeltjascI;E)Orllf/
XUMHUYECKHUX 3JIEeMEHTOB JI. E— ’
. Menneneena

12 Crpoenue BellecTBa. 4 Bubmuoreka [TOK

' MHoroo0pasue BelIecTB https://m.edsoo.ru/

bubnrorexa [JOK

1.3 XUMUYECKHE peakiuu 6 1 1 https://m.edsoo.ru/

HUroro 1o pazaeny 13
Pa3nes 2. Heoprannueckasi XuMust
bubnrorexa [JOK
21 Merazbi 6 1 https://m.edsoo.ru/
bubnuorexa [JOK
2.2 Hewmerauist ; ! . https://m.edsoo.ru/
23 CBsI3p HEOPTaHUUECKUX U 2 Bubmoreka LIOK
' OPraHMYECKHX BEUIECTB https://m.edsoo.ru/
Hroro no pazneny 17
Pasznen 3. XuMus v ;KM3Hb
bubnmoreka [JOK
31 KHMIA 1 KH3HD 4 1 https://m.edsoo.ru/
Hroro mo pazueny 4
OBHIEE KOJIMYECTBO YACOB I1O 34 4 3
ITPOI'PAMME
IIOYPOYHOE IIVIAHUPOBAHUME
10 KJIACC
N KoJuyecTBO 4acoB JJIeKTPOHHBIE
0
Tema ypoka Koutposnbubie | IlpakTuueckue Aara tupossie
n/n Beero U3y4YeHus1 | o0pazoBaTebHbIE
padoThI padoThI pecypebr
IIpenmer oprannyeckon B [IOK
. ubauoTexa

1 XHMUHU, €€ BOSHUKHOBEHUE, 1 httns://m.edsoo.ru/
pa3BUTHE U 3HAYEHHE
Teopus cTpoeHus

5 OpPTaHUYECKUX COCAMHCHIHA A. 1 Bu6muoreka IIOK
M. BytiepoBa, e€ OCHOBHBIE https://m.edsoo.ru/
TOJIOKCHUS.

IIpencrasnenue o
KJIaCCU(pUKAIUH
OPTaHUYECKHUX BEIIECTB.

3 Howmenknartypa 1 1 Bubnnorexa [{OK
(cuctemaTrueckas) u https://m.edsoo.ru/
TPUBHUAJIBHBIE HA3BaHUs
OPraHU4eCKUX BEILIECTB.

BxopaHas KOHTpOJIbHAs paboTa
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ATKaHBI: COCTaB U CTPOCHHUE,

bubaroreka [IOK

4 . :
TOMOJIOTHYECKUU p;u[ https.//m.edsoo.ru/
MertaH u 3TaH —

5 o Bubmmoreka [JOK
MpOCTENIINE MPEICTABUTEIN https://m.edsoo ru/
aJIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, Bubnuorexa IJOK
CBOMCTBA https://m.edsoo.ru/
OTUJIEH U TPONUIeH —

7 MPOCTEHUIIINE TPEICTABUTEIN BuGmmorexa LIOK

p pea https://m.edsoo.ru/
aJIKCHOB
[Ipaktuyeckas padota Ne 1.
8 «ITonyyenne >TuICHa U Brbmmorexa LIOK
y N https://m.edsoo.ru/
M3YUYCHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u

9 MeTwioyTaauen-1,3. Bubmuorexa IJOK
[MonyueHne CHHTETUYIECKOTO https://m.edsoo.ru/
Kay4dyKa ¥ pe3UHbI
AJIKMHBL: COCTaB U
0COOEHHOCTH CTPOCHHS,

10 TOMOJIOTMYECKHUH Ps Brbmmorexa LIOK

p )1; . https://m.edsoo.ru/
AuetuieH — npocTedmn
MIPEACTaBUTENh aJTKHHOB

11 Briuucnenus no ypaBHEHHUIO Bu6nuorexa LIOK
XUMHUYECKOU peaxIuu https://m.edsoo.ru/

12 ApeHbl: 6€H30I1 U TOTYOJL. Bu6morexa [TOK
TOKCHYHOCTB apEHOB https://m.edsoo.ru/
I'eneTnueckas cBA3b

13 YTJI€BOJOPO/IOB, Bbubaroreka [IOK
MpUHAJIEeKAUX K https://m.edsoo.ru/
pa3IUYHBIM KJIaccaM
IIpuponHbie HICTOYHUKU

TJIEBOJOPOJIOB: IIPUPOTHBIN
14 ¥a3 u Hi)LHpTEBIe Hé)@fmfme Bubmmorexa IIOK
y . https://m.edsoo.ru/
rasbl, HeTh U MPOIYKTHI €&
repepadboTKH
IIpuponHbie HICTOYHUKU
TJIEBOJOPOJIOB: IIPHUPOTHBIN
15 ¥a3 u n)c:)anTime Hé)@fmfme Bubmworexa LIOK
y . https://m.edsoo.ru/
rasbl, HeTh U MPOAYKTHI €&
repepadboTKH

16 Kontponbnas pabota o
paszzaeny «YTIeBOAOPOAb»
[IpenenvHBIE OTHOATOMHEIE

17 CHOUPTHI: METAHOJ M 3TAHOI Brbmmorexa LIOK

pTBL: : https://m.edsoo.ru/
BonoponHas cBs3b

18 MHoroaToMHbI€ CITUPTHI: Bubnuorexa IJOK
STHJIEHIJIMKOJIb U TIIMIEPUH https://m.edsoo.ru/
DEeHOII: CTPOECHUE MOJIEKYIJIBL,

19 (r3uUeCKUEe U XUMHYECKUE Bubmorexa LIOK

. https://m.edsoo.ru/
CBOHCTBA, IPUMCHECHHE
20 Anbieruabl: GopManbAaeTu u Bbubmorexa IIOK

areTaabpaerun. AeTod

https://m.edsoo.ru/
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OIHOOCHOBHBIE MTPEEIIbHBIE

. Bbubaroreka [IOK

21 KapOOHOBBIE KUCIIOTHI: 1 https://m.edsoo ru/
MypaBbHHAs M YKCYCHAsI
[IpakTuaeckas pabora Ne 2.

22 «CBoiicTBa pacTBOpa 1
YKCYCHOU KHUCJIOTBI»

CreapuHOBas ¥ OJIEUHOBAs i LOK
HNOJINOTCKA

23 KHUCJIOTBI, KaK IIPEICTaBUTEIN 1 httos://m.edsoo ru/
BBICIINX KApOOHOBBIX KHCIIOT
Mbu1a KaK COJIM BBICIIHX i LOK

HNOJIMOTCKA

24 Kap60HOBLI>E KHCJIOT, UX 1 httos://m.edsoo.ru/
MOIOILIEE AeHCTBIE
CroxHbIe 2PUPBI KaK

o5 MIPOU3BOAHBIC KAPOOHOBBIX 1 Bbubnuorexa IJOK
KUCIOT. [ MAPOIH3 CIOKHBIX https://m.edsoo.ru/
2(hupoB
Kupsr: tuaponus,

bubnuoreka IJOK

26 MpUMEHEHUE, OHOJIOTHYECKAs 1 httos://m.edsoo ru/
POJIb KUPOB
VrieBoasl: COCTaB,

97 knaccudukanus. Baxueitme 1 Bubunorexa IJOK
NpeICTAaBUTENNU: TIIFOKO3a, https://m.edsoo.ru/
¢dpykTo3a, caxaposa

28 Kpaxman u nemntonosa kak 1 bubnuorexa IJOK
IIPUPOIHBIE ITOJIMMEPBI https://m.edsoo.ru/
KontponbHas pabora mo

29 paszeny 1 bubmorexa IIOK
((KHcﬂopoﬂcoﬂep)Kamne https://m.edsoo.ru/
OpPraHHYECKUE COCUHEHUS

30 AMWHBI: METHJIAMHAH U 1 Bubmuoteka [JOK
AHVIAH https://m.edsoo.ru/
AMHHOKHCIOTEI KaK
aMQOoTepHbIE OpPraHUIeCKUe - LOK

HOJINOTCKA

31 COCMMHCHNSL, NX 1 https://m.edsoo.ru/

01O0J0rMYECKOe 3HAUCHHE.

IlenTuast

benku kak npupogHbie But6 110K
HOJINOTCKA

32 | BBICOKOMOJIECKYIISPHEIC 1 httns://m.edsoo.ru/
COEMHEHHUS Aps./fM.ecs00. MUt
OCHOBHBIE TOHATHS XUMHHU - LOK

HNOJINOTCKa

33 BBICOKOMOJICKYIIAPHBIX 1 httos//m.edsoo.ru/
COETUHEHUM A0s.//M.eds00. Ut
OCHOBHBIE METOIBI CHHTE3A

34 BBICOKOMOJICKYJISIPHBIX 1 bubnuorexa IJOK
coenuHeHui. [Inactmaccsl, https://m.edsoo.ru/
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME



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

11 KJIACC

KosmmyecTBo yacos DJIeKTPOHHbIE
Ne Tema vpoka Jara nudposbie
n/n yp Bcero Kongponbnue HpalﬁcanecKne u3yyeHHusi |oOpa3oBaTeibHbIe
padoTsI padoTsI pecypen
XHUMHYECKHAH DIIEMEHT. ATOM.
1 DJeKTpoHHAas KOHPUTypauus 1 Bubmorexa LIOK
p ypat https://m.edsoo.ru/
aTOMOB
Ileproanueckuii 3aK0H U
[Tepuonuueckas cucrema
5 XHMHYECKUX 3aeMeHToB []. 1. 1 Bubmmorexa [{OK
MeHnzeneesa, UX CBA3b C https://m.edsoo.ru/
COBPEMEHHOM Teopueil CTpPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOHCTB XUMHYECKHUX DJIIEMEHTOB
Y UX COCIUHEHUH MO Ipynmnam u
nepuoaaM. 3HaueHue
3 IIEPUOIUUECKOTO 3aKOHA U 1 1 Bubamorexa LIOK
puoa https://m.edsoo.ru/
CHUCTEMBI XUMHYECKHUX DJIIEMEHTOB
.. Menneneesa B pa3BUTHH
Hayku. BxogHas KOHTpoOIbHas
pabora
CrpoeHnue BelecTna.
XuMudeckas CBs3b, €€ BUIbI;
4 MeXaHU3MbI 00pa3oBaHUs 1 bubmorexa LIOK
) p https://m.edsoo.ru/
KOBaJIEHTHOM CcBsi3u. BosopoHas
CBSI3b
BanenTHOCTb.
ONEKTPOOTPHUIIATEIBHOCTb.
5 Crenenb okucieHnus. Bemiecrsa 1 Bubamorexa LIOK
- DeII https://m.edsoo.ru/
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS
ITonsATHE O IUCTIEPCHBIX
cucrtemax. UctuHnable 1
6 KOJUIOUIHBIE PACTBOPEI 1 bubmuorexa LIOK
A p PBI. https://m.edsoo.ru/
MaccoBas 10J1 BelecTBa B
pactBope
Knaccudukaius 1 HOMEHKIIATypa
HEOPTraHWYECKUX COCTUHCHUH.
7 I'eneTnueckas CBI3b 1 Bubamorexa LIOK
https://m.edsoo.ru/
HEOpPraHWYECKUX BEIIECTB,
Pa3IMYHBIX KJIACCOB
Knaccudukarmss XuMUIECKUX
peaxiuii B HEOPraHU4YECKOU U
OpraHUYeCKON XUMHHU. 3aKOH
8 COXPaHEHNSI MacChI BEIECTB; 1 brommorexa LIOK
p m > https://m.edsoo.ru/
3aKOH COXPAHECHHUS U
MPEBpAIICHUS SHEPTUU TIPU
XUMHUYECKUX PEAKIMIX
CkopocTh peakruu. OOpaTuMbIe
Bubnunoreka [JOK
9 peaknuu. XuMUYeCcKoe 1

PAaBHOBECUC

https://m.edsoo.ru/
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[paktnueckas padota Ne 1.
«BnusiHue pa3nu4HbIX (aKTOPOB

10 .
Ha CKOPOCTh XUMHUYIECKOM
pEeaKITHI

DNEKTPOIUTHYECKAS
nuccormanus. Ilonstue o

11 | BOZOPOIHOM moKasatene (pH) Bu6nmotexa [JOK
pacTBopa. Peakiun HOHHOTO https://m.edsoo.ru/
obmeHa. ['uaponm3 opraHmIecKux
Y HEOPraHUIECKUX BEIIECTB

OKHCIUTEIBHO-

12 BOCCTAHOBHUTEJIbHBIC pEaKIIUHU. bubnuoreka IIOK
[TonsTHE 06 IEKTPOIHU3E https://m.edsoo.ru/
pacIIaBOB M paCTBOPOB COJICH

13 KouTponbHas padota o pasaeiny
«TeopeTrdeckre OCHOBBI XUMUMY

MerTaniel, X MOJOXKCHUE B
[lepnoguueckoii cucteme

14 XUMUYECKUX 37eMeHToB [[. U. Bubnmoreka [JOK
MeHeneeBa 1 0cOOEHHOCTH https://m.edsoo.ru/
cTpoeHus aToMoB. O01IHe
(hHU3MIEeCKNe CBOWCTBA METAIIJIOB

CraBbl METAJLIOB.
15 DNIEKTPOXUMUYCCKUN DS, bubmmoretca LIOK
p . pia https://m.edsoo.ru/
HaINpPsDKCHUN METAJIIOB
XnUMHYecKre CBOMCTBA

16 BOKHEHININX METaIUIOB (HATPUH, Bubmorexa IJOK
KaJU#, KaJIbLUHA, MAarHUi, https://m.edsoo.ru/
IIOMUHHN) M MX COETMHCHU I

17 XUMHUYECKHE CBONCTBA XpoMa, Bubmorexa [JOK
MEIN U UX COEIUHEHUI https://m.edsoo.ru/

18 XUMHUYEeCKHE CBOMCTBA IIMHKA, Bbubmuorexa IJOK
JKejie3a M UX COSIMHEHUN https://m.edsoo.ru/

[Ipaktnueckas padota Ne 2.
19 | "Pemenune 3KCIIepUMEHTANBHBIX
3aja4 1o Teme «MeTtaibly"
HemeTaniel, X IOJIOXKEHUE B
[lepuoauueckoii cucteme
20 XHMHUYECKUX DJICMCHTOB bubmmoretca LIOK
https://m.edsoo.ru/
J.W. MenpeneeBa 1 0COOCHHOCTH
CTPOCHHUSI aTOMOB
dusznyeckne CBOMCTBA
HEMETAIUIOB. AJIIIOTPOIHS
21 HEMETaJUIOB (Ha MpUMepe Bubmorexa LIOK
p p https://m.edsoo.ru/
KHCIIopoJia, cepbl, pochopa u
yriiepoia)
XHUMHYEeCKHE CBOMCTBA
22 rajloreHOB, CEPhI U UX brbmmorexa LIOK
i p https://m.edsoo.ru/
COCAUHCHUI

23 XUMHYECKHE CBOMCTBA a30Ta, Bubmoreka IJOK
docdopa 1 uX coeTMHEHHIA https://m.edsoo.ru/

24 XUMHUYECKUE CBOMCTBA YIIIEPOJIa, Bubnuorexa IIOK

KPpEMHHSA U UX COC]II/IHGHPIIZ

https://m.edsoo.ru/
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o5 IIpuMeHeHne BaskHENUINX 1 Bubnuorexa [JOK
HEMETAJUIOB U UX COSIUHEHUN https://m.edso0.ru/
O00011IeHNE U CHCTEMATH3AIHSA
3HaHu# 1Mo Teme «HemeTamibny.
26 Brruncnenus o ABHEHUSIM 1 bubmmoreica LIOK
cre oyp N © https://m.edsoo.ru/
XMUMHYCCKUX PEaKIUil 1
TEPMOXUMHUCCKUE PACUETHI
[Ipaktnueckas padota Ne 3.
27 «Pelrenne 3KcIepuMeHTaIbHBIX 1 bubmorexa LIOK
" p N https://m.edsoo.ru/
3aga4 mo teme "HemeTtammsr"»
KoHnTtponsHas padoTa mmo TeMam
28 1
«Metamnel» 1 «Hemerambny
Heopranuueckue u
29 OpraHMYeCKHUE KHUCIIOTHI. 1 bubmorexa IJOK
Heopranuueckue 1 OpraHM4eCcKue https://m.edsoo.ru/
OCHOBaHMUS
AMQoTepHbIe HEOPTraHUYECKUE U
OpraHUYEeCKUE COCTUHCHUS.
30 ['eHeTHUECKas CBA3b 1 bubmorexa LIOK
https://m.edsoo.ru/
HEOPTraHWYECKUX M OPTaHUIECKUX
BEIIICCTB
Posnb xuMun B 00eCcTICYeHU N
AKOJIOTHIECKOM, SHEPTETUIECKOM
31 U IHUIIEBON 0€301acCHOCTH 1 Bubmrorexa LIOK
17 > https://m.edsoo.ru/
Pa3BUTHHU MEIUIHUHEL. MTOrOoBas
KOHTpOJIbHas paboTa
[IpencraBnenus 00 oOmUX
32 Hay4HBIX IIPMHLIMIAX 1 bubnnorexa LIOK
HPOMBIILIEHHOTO IOy Y€HHS https://m.edsoo.ru/
Ba)KHEHIITNX BEIICCTB
33 YenoBek B MUPE BEILIECTB U 1 Bu6nuorexa [JOK
MaTepHaoB https://m.edsoo.ru/
bubmuoteka [JOK
34 XHMHUS ¥ 3I0pPOBbE YEIOBEKA 1 https://m.edsoo.ru/
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YAEHUKA

— Xwumus, 10 knace/ INabpuensu O.C., OctpoymoB WU.I'., CnankoB C.A., AKIIMOHEpHOE 0OIECTBO

«H3maTenbpcTBO <<HPOCBCIJ_ICHI/IC»

— Xwumus, 11 kmace/ IN'abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKImoHepHOE OOIIECTBO

((I/I?)I[aTCJ'IBCTBO ((HpOCBeH_[eHI/IC»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

— yuebno-meroauuecknii koMmruiekT: O.C. I'abpuensu «IIporpamma kypca xumuu mis 8-11 kimaccoB
001e00pazoBaTeNbHBIX  yupexaeHui», MockBa, u3a. «Jpoda» 2010r. (ba3oBblii ypoBeHb,

npoUIBHBIA YPOBEHB).
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— Tabpuensn O.C. Xumus 10 kmacc, Mocksa, «/Ipoday. 2014 r. [IpodguiibHbI ypoBeHb. YYeOHUK.

— Tabpuensa O.C., OctpoymoBa WN.I'. Xumus. 10 . IlpodunbHelii ypoBeHb: MeTomudeckoe
nocobue. — M.: JIpoda.

— Tabpuensn O. C., Octpoymona WN.I'. HacronpHas kaura yuurtens. Xumus. 10 k1. - M.: [lpoda.

— T'abpuensn O.C., Octpoymoa N.I'. Opranndeckass XuMus B TeCTax, 3aa4ax, ynpaxHeHusx. 10 k.
— M.: Jlpoda.

—  Xwuwmus 10 ki1.: KonTponbsHbIe 11 poBepouHble paboThl K yueOHuky O.C. ['abpuensHa.

— Tabpuensn O.C., PemeroB IL.B., OctpoymoB WN.I'., Hukutiok A.M. ['oTOoBHUMCA K €IWHOMY
rocyJapcTBEHHOMY dK3amMeHy. — M.: [Ipoda.

— Tabpuensn O.C., OctpoymoB W.I'. Xwumwus. Matepuansl i MOATOTOBKH K €IUHOMY
roCyIapCTBEHHOMY 3K3aMeHY U BCTYMHUTEIbHBIM dK3aMeHaM B BY3bl: Yueb. [Tocobue, - M.: [Ipoda.

— Tabpuensu O.C., OctpoymoBa N.I'. Xumudeckuit sxcriepuMeHT B mikodie, 10 k1. — M.: Ipoda.

— 0.C. TI'abpuensa yueonuk «Xumus» 11 kmace, Mocksa, «Jpoda» 2013r.

— Tabpuensu O.C., JIsicoBa I'.I". Xumus. 11 knace. [Ipodunsabiil ypoBens. 2013.

— Tabpuensu O.C., JIvicoBa I'.I'., BBenenckass A.I'. Kuura mis yuutens. Xumus. 11 kmace. B 2.
Metoanyeckoe nmocobue. 2015.

— Tabpuensn O.C., OctpoymoB M.I'. O0mas xumus B Tecrax, 3a7adax, ynpaxHeHusx. 11 kiacc.
Mockaa. Jpoda. 2008.

— Xwumwus. 11 xmacc. Koratponsabeie u npoBepounbie padoTel K yueOHuky O.C. 'abpuensna, I'.T.
JIpicoBoit «Xumus. 11 xmace. Ilpodunbusiit yposers». O.C. IN'abpuensH, I1.H. bepeskun, A.A.
VYmakoa u ap. — Mocksa, Jpoda. 2016.

— Tabpuensu O.C., Octpoymona 1.I". Xumudeckuii skcriepuMeHT B mikode. 11 kimacc Mocksa. Jlpoda.

HUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— 0O.C. T'abpuensn Xumus. 10-11 xkmacc: 35eKTpoHHOE YydeOHOE WU3JIaHUE: MYJIbTUMEIUNHOE
npunoxenne K yueonuky O.C. I'abpuensna. —http://www.drofa.ru/catnews/dl/main/chemistry

— TIlIporpamma o xumuu. — http://www.drofa.ru/for-users/teacher/vertical/programms

— Enunas xomneknus iudpoBsix 00pa3zoBaTenbHbIX pecypcoB. — http//school-collection.edy/ru

— DIeKTpoHHbIC IpWIIOKeHHs K yueOHuky. — http//www.drofa/ru/cat/prodyct865/htm
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