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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE CpeHEro oOuiero oopa3oBaHusi pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
Oenepanun», TpeOOBaHUW K pe3ysibTaTaM OCBOCHHS ¢eaepaibHON 00pa3oBaTebHON
mporpamMmbl  cpeaHero ooOmiero obpaszoBanms (POII COO), mnpencraBieHHBIX B
®denepaibHOM TOCYAapCTBEHHOM oOpazoBarenbHOM ctanaapre COO, ¢ yuérom
Konnenuuu mnpenogaBanusi ydeOHOro mnpeamera «XuMUs» B 00pa30BaTelIbHBIX
opranm3ammsix Poccuiickort ®Denepanuu, peamn3yrOIIMX OCHOBHBIE 00pa30BaTEIIbHBIE
IPOrpaMMbl, U OCHOBHBIX MoyoxkeHuM «CTpaTeruu pa3BUTHsI BocnuTaHus B Poccuiickoi
®deneparuu Ha iepuo 10 2025 roga» (Pacnopspkenue [paButensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOJAXOJOB K pa3pabOTKe MporpaMMbl MO XMMHUHU, K ONPEACICHUIO OOIen
CTparerud OOY4YEHHs, BOCIHUTAHUS U PA3BUTHUS OOYYAIOIIUXCS CPECTBAMH Y4€OHOTO
npeamera «Xumusi» aiig 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KOHIICTITYaIbHBIC
nonoxenuss PI'OC COO o B3anMOOOYCIOBIEHHOCTH LENEH, COAEpKaHUs, PE3YJIbTATOB
00yueHus 1 TpeOOBaHUI K YPOBHIO MOJTOTOBKH BBITYCKHUKOB.

XuMHuueckoe o00pa3oBaHHE, TOJydyaeMoOe BBITYCKHUKaMU 0011e00pa3oBaTeIbHON
OpraHu3alliu, SIBJISETCS HEOTHEMJIEMOW YacThi0 UX 00pa3oBaHHOCTH. OHO CIYXKHUT
3aBEPINAIOIIUM JTAllOM peajv3allii Ha COOTBETCTBYIONIEM €My 0a30BOM ypOBHE
KJIFOYEBBIX IIEHHOCTEH, MPUCYIIHNX IEJIOCTHOM CUCTEME XMMUYECKOro 00pa3oBaHUs. DTH
IIEHHOCTH KacaloTCsi TMO3HAHMUS 3aKOHOB MPHUPOJLI, (POPMUPOBAHHUS MHUPOBO33PEHUSA U
oO0111e# KyIbTYphI YEJIOBEKA, a TAK)KE HKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U MPUPOJIHOM cpene. Peannsyercst xumudeckoe oOpazoBaHre 00yUaromUXCsl Ha
YPOBHE CpeIHEero oOIIero o0pa3oBaHMsS CpPEACTBAMHU Y4YEOHOTO MpeaMera «XUMUS,
COJIEp’)KaHUE U TIOCTPOCHHE KOTOPOTO OINpeeSeHbl B MPOTpaMMe MO XUMHHU C Y4ETOM
crienupuKN HAYKW XUMUHU, €€ 3HAYCHUSI B TTO3HAHUU TIPUPOJIBI U B MaTEPUATBLHOMN XKU3HU
oOmiecTBa, a Takke C Yy4€ToM OOmMUX Telell W MPHUHIMIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero oomero oOpa3oBanus B Poccuiickoit
denepanumu.

XUMHUSI KaK DJJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIrpaeT oco0yio poJib B
COBPEMEHHOM NMBWJIM3AIMU, B CO3JaHUU HOBOW 0a3bl MarepuaibHOW KynbTypbl. OHa
BHOCHUT CBOU BKJIaJ B (JOPMUPOBAHUE PAIMOHATHLHOTO HAYYHOTO MBINIJICHUS, B CO3JaHUE
[IEJIOCTHOTO TPEJCTaBICHUS 00 OKPYXalolleM MHpPE Kak O €IWHCTBE NPUPOABI U
YyeJjoBeKa, KOTopoe (OpMUpYETCSs B XMMHUHM Ha OCHOBE ITOHMMAHHS BEIIECTBEHHOTO
COCTaBa OKPY>KaIoIIeT0 MHUpPa, OCO3HAHUSI B3aUMOCBSI3U MEXKy CTPOCHHEM BEIIECTB, UX
CBOMCTBAMH U BO3MOXKHBIMU O00JIACTSIMU TPUMEHEHUS.

TecHO B3aUMOJIEUCTBYSI C JAPYIrMMU €CTECTBEHHBIMU HayKaMH, XHUMHS CTalla
HEOTHEMJIEMON YaCThbIO MUPOBOU KYJIBTYPhI, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO Tpya
U JKM3HU KaXJ10r0 uieHa obuiectBa. CoBpeMeHHasi XUMUsI KaK HayKa CO3UAaTeNbHasl, Kak



HayKa BBICOKUX TEXHOJIOTUH HANpaBJIeHa HA PEIICHHUE TI100aJbHBIX TPOOIEM YCTOHIMBOTO
pPa3BUTUSL 4YEJIOBEUYECTBA — CBIPbEBOM, HHEPr€THUUYECKOW, MHIIEBOM, SKOJIOTUYECKOU
0€30MacCHOCTH U OXPAHBI 30POBbSL.

B cootBeTcTBUU C OOIIUMHU LEISIMU M MIPUHLMIIAMHA CPEIHETO 00IIero 00pa3oBaHUs
conepxkanue mpeamera «Xumus» (10-11 kmaccel, ©0a30BBI  YpOBEHb H3y4YCHUS)
OPHEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJBTYPHYIO IMOJATOTOBKY OOYYarOIIMXCH,
HEOOXOJIUMYIO MM JUIsi BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCHEITHOTO
BKJIFOUEHHS B JKU3HBb COLIMYMA, MPOJOJKEHUS 00pa30BaHUs B PA3IMYHBIX OOJACTSIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTapisomuMy npeamMeTa «XUMHus SBISIIoTCA 0a30Bbie Kypchl — «OpraHudeckas
xuMus» U «OOIIas U HeopraHuyeckasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJICp>KaHUS
KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HAYKU: CUCTEMa 3HAHUN MO HEOPTAaHUYECKOW XUMUU
(c BKIJIIOUEHHMEM 3HaHUW U3 OOIIEeH XUMHUH) U OpraHuyeckod xumuu. PopMUpoBaHUE
JAHHOM CHUCTeMbl 3HAHUM TIPU M3YUYCHUHM TMpeAMeTa OO0ECIeYrBaeT BO3MOKHOCTD
paccMOTpPEHHUsI BCEr0O MHOTooOpas3usi BEIIECTB HAa OCHOBE OOIIMX MOHSATHUN, 3aKOHOB U
TEOPUN XUMUHU.

Crpyktypa couepxaHus KypcoB — «Opranumyeckas xumusi» U «OOmas u
HeopraHuveckas XuMus» chopmMupoBaHa B mporpamme 1Mo XMMHHU Ha OCHOBE CHCTEMHOTO
M0JIX0/1a K U3YYCHHUIO Y4EOHOro MaTeprayia u 00ycloBIeHa UCTOPUUECKH 0OOCHOBAHHBIM
pa3BUTUEM 3HAHUM Ha ONPEACIEHHBIX TEOPETHUYECKUX YpOBHsIX. Tak, B Kypce
OpraHUYeCKON XMMHUM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUHU
CTPOCHHUSI OpPraHUYECKUX COEJIMHEHUM, a TaKKe Ha YPOBHE CTEPEOXUMUYECKUX H
ANIEKTPOHHBIX TMPEJCTaBICHUN O cTpoeHuH BemiecTB. CBeneHus 00 M3ydaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTUU — OT YIVIEBOJOPOJOB JIO CJIOKHBIX OHOJOTUYECKU
AKTUBHBIX COEAUMHEHHH. B Kypce OpraHM4eckod XHMHUHU T[OJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs MEpPBOHAYAIBHBIC
NPENCTAaBICHUS O XWMHUYECKOW CBS3HM, KIACCH(PUKAIMOHHBIX TMPU3HAKaX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEAKIIUH.

[Ton HOBBIM yTJIOM 3peHUS B IIpeaMeTe « XUMUs» 0a30BOr0 YPOBHS paccMaTpUBACTCS
VM3YYCHHBIM Ha ypOBHE OCHOBHOTIO OOIlEero 0oOpa30BaHUsSI TEOPETHUUECKUNU MaTepuail u
(aKTOJIOTMYECKHUE CBEJICHUS O BEIIECTBAX W XUMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmass u HeopraHWYeckas XHUMHS» OO0yJaromuMCcs IPEIOCTaBISETCS
BO3MOXXHOCTh OCO3HAaTh 3HAYCHHE MEPUOAMYECKOTO 3aKOHAa C OOIIETeOPETUYECKHX U
METO0JIOTHYECKUX TMO3UIUH, TIIy0XKe MOHATh UCTOPUUECKOE U3MEHEHHE (PYHKIHUM 3TOTrO
3aKOHA — OT 0000IIAroIIEeH 10 OOBSICHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMKA O BAXHEWINMX BEIIECTBAX, HMX COCTABE, CTPOECHHH,
CBOMCTBaX M TMPHUMEHEHUHU, a TaKXKE O XUMHUYECKUX PEaKUHsIX, HUX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTEeKaHus AomnojiHgercss B Kypcax 10 m 11 kiaccoB sneMeHTamu
COJICp’KaHUs, UMEIOIIUMH KYJIBTYPOJIOTHYECKUI U TIPUKIIAJHONW XapakTep. DTH 3HAHUS



CIIOCOOCTBYIOT TMMOHMMAHHMIO B3aMMOCBSI3M XUMHH C JPYTUMU HAayKaMH, PACKPBHIBAIOT €€
pOJIb B TIO3HABATEIPHOW M TPAKTUYECKOW JEATEIHHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBA)XCHHUS K TIPOIECCY TBOPUECTBA B OOJACTH TEOPUU M TMPAKTHICCKUX
OPWIOKEHUH XMMHH, MOMOTAalOT BBITYCKHUKY OPHEHTHPOBATHCA B OOILIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XHUMHUEW, KPUTUUYECKH OCMBICIUBATH
nH(DOpPMAITHIO U IPUMEHSTH €€ JIJIsl TIOTIOTHEHUS 3HaHUW, PEIICHUS WHTEJUICKTYalIbHBIX U
AKCIIEPUMEHTAJIBHBIX HCCIENOBAaTeIbCKUX 3alad. B 1memom coxepikaHue y4eOHOTO
npeaMera «XuMHUsS» JAAHHOTO YPOBHS M3YYEHHS OPUEHTHUPOBAHO Ha (HOPMUPOBAHHE Y
oOy4Jaronuxcsi MUPOBO33PEHUECKOM OCHOBBI /JIsi MOHUMaHUA PUIOCOPCKUX UIEH, TaKUX
KAK:  MaTepuajibHOE  E€QUHCTBO  HEOPraHMYECKOr0 W OPraHMYecKOoro  MUpa,
0OyCJIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTABOM W CTPOEHHUEM, I103HABAEMOCTb
NPUPOJHBIX SIBJICHUNA MYTEM SKCIIEPUMEHTA W PEUIEHUS MPOTUBOPEUUN MEXKIY HOBBIMHU
dakTaMl ¥ TEOPETUYECKUMH TNPEINOChUIKAMH, OCO3HAHHE POJM XHUMHUU B PEIICHUU
AKOJIOTUYECKUX MpOoOJIeM, a Takke NpoOsieM cOepeKeHHs] SHEPreTHUUECKUX pPECYPCOB,
CBIPbS, CO3JAaHUSI HOBBIX TEXHOJIOTHM U MAaTEPHUATIOB.

B mnane pemnieHus 3amad BOCIUTAHUS, PAa3BUTHUS U COIMANM3AIMU OOYyYarOIIUXCS
MPUHATHIE TPOTPAMMON MO0 XUMUU MOAXOAbI K OMPEAECICHUIO COAEPHKAHNUSI U TTOCTPOCHHUS
npeaMeTa MpeayCMaTpuBalOT (POPMUPOBAHUE YHUBEPCATBHBIX YYE€OHBIX JEHCTBUIA,
UMEIOIUX 0a30BO€ 3HAYCHHUE JUISl PA3IUYHBIX BHUJIOB JICSITEIIBHOCTHU: PEUICHUS MPOOIieM,
MOMCKa, aHaiau3za U o0paboTku WHGOpPMAIUU, HEOOXOAUMBIX JIJIsi MPUOOPETEHUST OIbITa
IIPAKTUYECKOM M HCCIIEIOBATEIILCKON JIEATEIIbHOCTH, 3aHMMAIOLIEH Ba)XHOE MECTO B
ITO3HAHUH XUMUH.

B mpakTtuke mpenoiaBanusi XUMUU Kak Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus,
TaKk ¥ Ha YPOBHE CPEIIHEro OOIIero oOpa3oBaHUs, MPHU OMPEICICHUN COACPKATEIHHOU
XapPaKTEPUCTHUKH 1EJIEN U3YUEHUS TPEAMETA HAIPABICHUEM MEPBOCTENEHHONW 3HAYNMOCTH
TPAAUIIMOHHO TMpU3HAETCA (OPMUPOBAHHE OCHOB XUMHUUYECKOM HaykKM Kak o0J1acTu
COBPEMEHHOI'0 €CTECTBO3HAHUSI, IPAKTUYECKOU JESITEIBHOCTHU YEJIOBEKA U KaK OJHOIO U3
KOMIIOHEHTOB MHPOBOW KyJNbTypbl. C METOJIMYECKON TOYKM 3pPEHUS TaKOW MOAXOJ K
ONPEAECTICHUIO LIEJIEN N3YUCHUS MPEIMETA SABJSECTCS BIIOJHE ONPAaBIAHHBIM.

CornmacHO JaHHOW TOYKE 3PEHUS TJIaBHBIMU LEISAMHU U3YUYEHUS MpeaMeTa « XUMUS»
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIAIOTCS:

e (¢dopMupOBaHHE CHUCTEMbl XMMHUYECKUX 3HAHUN KaK BaKHEUIIEH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHpAa, B OCHOBE KOTOPOW JIEKAT KIFOUEBbIC
MOHATHUS, (QyHIaMEHTAIbHBIC 3aKOHBI M TECOPUU XUMHUHU, OCBOCHHE S3bIKA HAYKH,
YCBOCHUE W MOHUMAHWE CYIIHOCTU JIOCTYIHBIX 000OIIEHUI MHPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

e (¢opMupoBaHHE U pa3BUTHE TMPEJCTABICHUN O HAYYHBIX METOJaX TIO3HAHUS
BEILIECTB M XHUMHUYECKUX pPEaKIui, HEOOXOIUMBIX IS MPUOOPETCHUS YMEHUM



OPUEHTHPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUHN, UMEIONUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U MOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHUU U CHOCOOOB NEATEIBHOCTH, CBSI3aHHBIX C HAOIOJCHUEM H
OOBSCHEHHEM XUMHUYECKOTO IKCIEPUMEHTA, COOJIIOJICHHEM MpaBuUil OE30MMacHOro
oOpalieHus ¢ BellecTBaMu.

Hapsiny ¢ »Tum, copepxkatenpHasi XapaKTepUCTHKa Ieied W 3aJad H3ydyeHUs
npeaMera B MporpaMMe MO XWMHUU YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUU C
HOBBIMHM TPUOPUTETAMU B CHCTEME cpeAaHero obmiero ooOpazoBanusi. CerogHs B
NpernoJaBaHul XUMUU B OOJIbIIEH CTENEHU OTHAETCS MNPEANOYTEHUE MPaKTUYECKON
KOMITOHEHTE COJIep>KaHMsl OOy4YeHHs, OPHUEHTHUPOBAHHON Ha TMOJTOTOBKY BBIITYCKHHUKA
o0mieo0pa3oBaTeIbHON  OpraHM3alliM, BJIAQJCIOIIET0 HE  HabopoM  3HaHMH, a
(YHKIIMOHATIBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHUSIMU aKTUBHOTO TOTYYCHHS
3HAHWI ¥ PUMEHEHUS UX B PEAIbHON KU3HU ISl peLICHUS TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 5TUM mpu M3ydyeHUH TpeaMera «XUMHUS» JIOMUHUPYIOIIEE 3HAUYCHUE
MPHOOPETAIOT TaKue MU U 33/1a49H, KaK:

amanrtanus OOydJalomuXcsl K YCIOBUSM JHHAMHYHO Pa3BHBAIOIIETOCS MHpA,
(dopMupoBaHrNE WHTEIJICKTYadbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaM00Opa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIIbHOMY MPUHSATHUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopmMupoBaHUe y 00YYaIOMIMXCS KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIHM),
MMEIOIUX YHUBEPCATbHOE 3HAYCHHE MJISl PAa3MYHBIX BHJIOB JCSATEIBHOCTH: PEUICHUS
npo0JieM, IoHUCKa, aHaIu3a U 00padOTKU MH(POPMAILIUU, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS
OTIbITA JIEATELHOCTH, KOTOpas 3aHUMAET BaXXHOE MECTO B TTO3HAHUU XUMUU, a TAKKE JIJIS
OIICHKM C TIO3UIIMHA HDKOJOTUYECKOW OE€30MacHOCTH XapaKTepa BIHWSHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPENY;

pa3BUTHEC TIO3HABATEIBHBIX HMHTEPECOB, WHTCIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEW OO0ydYaromMXcs: CIOCOOHOCTH CaMOCTOSITENIbHO TPHOOpETaTh HOBBIC
3HaHUS O XHMHUU B COOTBETCTBUM C >KU3HEHHBIMH TMOTPEOHOCTSIMHU, MCIIOIH30BAThH
COBpEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUU JIJIS TIOMCKA U aHaIu3a y4eOHON U Hay4YHO-
MTOMYJIIPHON HHPOPMAITMA XUMHUYIECKOTO CONCPKAHUS;

dopMupoBaHre M pa3BUTHE Yy OOYYAIOIIMXCS AaCCOIMATHBHOIO M JIOTUYECKOTO
MBIIUICHUS, HAOJIOAATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOEHHO
HEOOXOAWMBI, B YAaCTHOCTH, TMPH TUIAHUPOBAHUU ¥ TMPOBEIACHUU XUMHUUYECKOTO
AKCIIEPUMEHTA;

BOCTIMTaHHE Yy O0ydaromuxcs YOSKIEHHOCTH B TYMAaHHUCTUYECKOW HAMPaBICHHOCTH
XUMUHU, €€ BaXHOW POJIM B PEIICHUH TIOOATBHBIX TPOOJIEM PAIMOHAIBEHOTO
MPUPOJIOTIONB30BAHNSI, TIOTIOJHEHUSI  DHEPTETHUECKHX PECypcoB M COXpaHEHUs
MPUPOIHOTO PAaBHOBECHSI, OCO3HAHUSA HEOOXOAMMOCTH OEpEKHOT0 OTHOLICHMS K IPUPOJIE
M CBOEMY 3/I0POBBIO, a TaKXKe MPHOOPETEHUS OMBITA UCIIOIB30BaHMUS TTOTYYCHHBIX 3HAHUH



JUTSl TIPUHSATHS TPAMOTHBIX PEIICHWH B CHUTYallUsX, CBSI3aHHBIX C XUMHYCCKUMU
SIBJICHHSIMU.
B ydeOnoMm mnane cpeanero obimiero oOpa3oBaHHUS MpeaMeT «XUMHUA» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00acTu « ECTECTBEHHO-HAYUYHBIC TPEIMETHIY.
OOmiee 4yuCIO YacoB, OTBEAEHHBIX MJIi W3YYEHUsT XUMHUHU, Ha 0a30BOM YpOBHE
cpemHero obmiero oOpa3zoBaHus, coctaBisier 68 gacos: B 10 xracce — 34 gaca (1 gac B
Henemo), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COJEPXXAHME OBYUEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKO XUMHHU

[IpeameT opraHuyeckoll XWUMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB U MAaT€pUANIOB. T€OpHs CTPOCHHSI OPraHUYECKUX COECIMHEHHI
A. M. bytnepoBa, €€ ocHOBHbIe MoJOkeHUs. CTPYKTYpHBIE (OPMYJbl OPraHUYECKHUX
BellecTB. ['omonorusi, nzoMepus. XUMUYECKAsI CBSI3b B OPraHUYECKUX COCOUHEHHSIX —
OJIMHAPHBIE U KPATHBIE CBA3H.

[IpeacraBnenre o0 KiIacCUPUKaUUM OpraHUYECKUMX BemecTB. HomeHkiatypa
OpraHUYEeCKUX COCAMHEHUM (cucTeMaThueckas) U TPUBUAIbHBIC HA3BaHUS BaKHEHIIMX
IPEICTaBUTEIIEH KJIACCOB OPTaHUYECKUX BELIECTB.

OKCIEpPUMEHTAIIBHBIE ~ METOABI  M3YYEHUs BEIIECTB M MX  IPEBpalICHUI:
O3HAaKOMJIEHHME € O0pa3laMyd OpPraHMYECKUX BEUIECTB M MaTepuajaMH Ha UX OCHOBE,
MOJEJIIMPOBAHUE MOJEKYJI OpPraHMYEeCKUX BEHIECTB, HAOIIOJEHUE U  OINKCAHUE
JEMOHCTPALIHOHHBIX ONBITOB IO MPEBPALIEHUIO OPraHUYECKUX BELIECTB IIPU HATPEBAHUU
(ru1aBnienue, 0OyTIIMBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKAN Psifl. METaH M 3TaH — NPOCTEUINE
MPEACTABUTENN AJTKaHOB: (PU3MUYECKUE U XMMHUYECKHE CBOMICTBA (pEaKklMH 3aMEllCHHs U
TOpeHMs), HaX0XKJIeHUE B IPUPO/JIE, OITYUEHHUE U IPUMEHEHUE.

AJNKEHBI: COCTaB U CTPOCHHME, TOMOJIOTMUECKMHI psii. OTWIEH W NPONWIEH —
MPOCTEUIINE MPEACTABUTEIN AJTKEHOB: (M3MYECKHME W XMMHUYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TaJOT€HUPOBAHMS, THIpATallMd, OKHUCIEHUS M  MOJUMEPHU3ALNH),
[OJIyYE€HHE U IPUMEHEHHE.

Ankanuensl: Oyrtamuen-1,3 wu  wmetwnOyraaues-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBa (peakius nonuMmepusauun). [lonydeHre CHHTETHUECKOro KayuyKa
Y PE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKUN psAn. ALETHIEH —
NPOCTEHIINKA TPEICTaBUTENb AJKUHOB: COCTaB, CTPOCHUE, (U3NUYECKUE U XUMUYECKHUE
CBOMCTBA (peaklny THAPUPOBAHMUS, TAJIOTEHUPOBAHUS, THIPATALINK, TOPEHUS ), TOJIyYEHUE
U IPUMEHEHHUE.

Apenbl. beH3o0:1: cocTaB, cTpoeHue, (PU3NYECKUE U XMMUYECKHE CBOMCTBA (peakiuu
TraJIOTEHUPOBAHUSI M HUTPOBAHHUS), TMOJYYEeHUE U TpuMeHeHue. Toayon: cocmas,
cmpoeHue, @usuyeckue U XumMudeckue Ce0UcCmea (peakyuu 2an02eHuposaHus U
HUMpOBaHus), noaydenue u npumeHenue. TOKCUUHOCTb apeHOB. l'eHeTHUecKas CBSI3b
MEXAY YrIeBOAOPOIaMHU, MPUHAMICKANTUMU K Pa3TUYHBIM KJIaCCaM.



[IpupoaHbie UCTOYHUKHK YTIEeBOAOPOAOB. IIpuponHblil ra3 u nomyTHble HETAHBIE
ra3el. Hed1p 1 e€ mpoucxoxaenue. CriocoOsl nepepaboTku HEPTH: MEeperoHka, KPeKHHT
(TepMuveckuii, KaTtaauTHUYecKui), mnupoiu3. I[IpoxykTel mnepepaboTku HeDTH, UX
OPUMEHEHUE B NPOMBIIUIEHHOCTH M B ObITy. KameHHBI yroib U HPOAYKTHI €ro
nepepadboTKHU.

OKCHEpUMEHTAIIBHBIE ~ METOABbl  WM3YYEHUs BEIIECTB M HMX IpEeBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3lamu IJIacTMacc, KaydyKoOB U pPe3WHbI, Kouiekiuu «HepTb» u
«YTronb», MOJEIUPOBAHME MOJIEKYJ  YIJIEBOAOPOJOB M  TaJOr€HONPOU3BOJHBIX,
IPOBEJCHUE NPAKTUUECKON PabOThI: OJyUYEHUE ITUIICHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérurlie 3agaun.

Boruncnenust mo ypaBHEHHIO XMMHUYECKOW peakiuu (macchl, 00bE€Ma, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIUU 110 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY
OJIHOTO U3 HCXOJIHBIX BEIIECTB WIN IIPOIYKTOB PEAKLINN).

Kuciaopoacoaepxxamme opranudeckue COeJHHECHUS

[IpenenbHbIE OAHOATOMHBIE COUPTHL. METaHOMI U ATAHOJ: CTPOCHHE, (PU3HUECKUE U
XUMUYECKME CBOMCTBAa (peakuuMu C aKTHUBHBIMM METAJJIaMHU, TaJlOT€HOBOAOPOIAMH,
ropeHue), npuMeHeHue. BogopoaHble CBSI3M MEXIy MOJIEKYJIaMH COUpPTOB. [lelicTBue
METAHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHoroaroMHble CHOUPTHI. DTUICHIVIMKOIb M TJIMLEPHUH: CTPOEHUE, (PU3MUECKUe U
XUMHUYECKUE CBOMICTBA (B3aMMOJCHCTBUE CO IIEJIOYHBIMU METaJJIaMU, KayeCTBEHHas

peakius Ha MHOTOAaTOMHBIE cHupThl). JleiicTBUe Ha opraHu3Mm uenoBeka. [IpumeHeHue
[JIMLEPUHA U STUJICHIJIMKOJIS.

deHoI: CTPOCHHE MOJICKYJIbI, (PM3UYSCKHE M XHMHYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue deHona.

Anpnerunsl U kemouwvl. DopManbieru, amneTadbIAerua: CTpoeHue, (U3NYECKUe U
XUMUYECKUE CBOMCTBA (PEaKIMu OKUCJICHUSI U BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEaKIUN),
IIOJIy4YE€HUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/IeNibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAasT U YKCycCHas
KHUCJIOTBL: CTpOEHHE, (PU3UUECKUE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, 00IIME IS Kilacca
KHUCJIOT, peakius dTepudukanum), noiyuyeHue u npumenenne. CteapuHoBas U OJIEMHOBAs
KHUCJIOTBl KaK MPEJCTABUTEIN BBICIIUX KAPOOHOBBIX KUCIOT. Mblja KakK COJM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxnple 3(UPHl KaK MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['MIpOSN3 CIIOKHBIX
a¢upoB. XKupsl. ['naponus xkupos. [Ipumenenue xupoB. buonoruueckas poJib >KUPOB.

VYraeBoawl: cocTaB, KiaccupuKalus YrieBoJoB (MOHO-, AW- W TOJHCAXapHbl).
['mroko03a — mpocTeivii MOHOCaxapu: 0COOEHHOCTH CTPOSHUS MOJICKYJTbI, (PH3nYecKue u
XUMUUYecKkue cBoiicTBa (B3aumogeiictBue ¢ ruapokcuaom wmeau(ll), oxucnenue
aMMUa4YHBIM pacTBopoM okcuma cepebpa(l), BoccTaHOBIEHHE, OpOXKEHUE TIFOKO3BI),



HaxXO0XJICHWE B MPHUPOJIC, MPUMEHEHHE, Onomorundeckas posb. Dorocuntes. OpykTo3a Kak
M30MEDP TITIOKO3BI.

Kpaxman u wnemmono3a Kak MpupojaHble monuMepbl. CTpoeHue Kpaxmana u
nenosio3bl. dusnveckne U XMMHUYECKHE CBOMCTBA Kpaxmaia (THApPOJIN3, KaueCTBEHHAs
peaKiusi C UOJOM).

DKCIepUMEHTATBHBIC METOJIBI H3yUCHHUSI BEIIECTB U WX MPEBPAICHUN: TTPOBEICHUE,
HaOJIIOZICHUE U OMHMCAHKE JEMOHCTPAIIMOHHBIX OMBITOB: TOPCHHE CIIUPTOB, KAUECTBCHHBIC
peaKIuy OJHOATOMHBIX CIIUPTOB (OKHCIeHHE ATaHoIa okcuaoM meau(1l)), MHOroaToMHBIX
CIIUPTOB (B3aUMOJICHCTBUE TIHIIeprHa ¢ ruapokcuioM Meau(ll)), anpaeruaos (OKuciaeHue
aMMHa4YHBIM pacTBOpoM okcuna cepedpa(l) u rumpoxcumom meau(ll), B3aumonericTBue
KpaxMaljia ¢ MOJIOM), TPOBEJACHUE MPAKTHUUECKON pabOThI: CBOICTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérneie 3a1aun.

Boluucienuss mo ypaBHEHHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJHOTO BEIIECTBA WU MPOIYKTa PEAKIINH MO0 U3BECTHBIM Macce, 00bEMY, KOJIHMUECTBY
OJTHOTO W3 HUCXO/IHBIX BEIIECTB WJIA ITPOTYKTOB PEAKITNN ).

A3oTcoeprkane OpraHn4eckiue COeAMHECHNUA.

AMMHOKHCIIOTBI Kak aM(OTEepHblE OpraHuyeckue coeauHeHus. Duznueckue u
XUMHUYECKHUE CBOMCTBA aMUHOKHUCIOT (Ha mpumMepe riuiuHa). buomornueckoe 3HaueHue
aMUHOKHUCTIOT. [lenTrmsl.

benku kak mpupoaHBIC BEICOKOMOJICKYIISIpHBIC coenuHeHus. [lepBuyHas, BTopuyHas
U TPETUYHAsI CTPYKTypa OeIKOB. XUMHUYECKHUE CBOMCTBA OCJIKOB: TUAPOIN3, JeHATYpaIlus,
KaueCTBEHHbBIC PEAKIIUU Ha OCJIKH.

DOKCnepUMEHTAIbHBIE METOJIBI U3yUEHHUS BEIIECTB U MX MPEBPAILCHUIA: HaOII0cHUE
U OINHCAHWE JEMOHCTPAIIMOHHBIX OTBITOB: JCHATypalus OCJIKOB TIpH HarpeBaHUH,
LIBETHBIE PEAKIIUU OEIIKOB.

BroicokoMouieKkyJsIpHbIE COeTMHEHUSI

OcCHOBHBIE TIOHSATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX  COCJWHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJMMEPHU3allnH, CPEIHsST MOJIEKYJIIpHas Macca.
OCHOBHBIC METOJIBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIWHEHUN — IMOJIMMEpH3aIusi U
MOJINKOHICHCALIHS.

OKCnepruMEHTAIbHBIE  METOABl WM3Y4YEHHUS BEIIECTB ©W WX  MpeBpalieHUi:
O3HAaKOMJIEHHE C oO0pa3llaMi TPUPOJIHBIX W HUCKYCCTBEHHBIX BOJIOKOH, TIIaCTMACC,
Kay4qyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MexnpeAMETHBIX CBS3€H MPU U3YYEHUH OpraHudyeckod xumuu B 10
KJIaCCE€ OCYIICCTBIISIETCS Yepe3 WHCIOJIb30BaHUE KaK OOIIWX eCTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W TIOHITHH, SBISIONIMXCS CHCTEMHBIMH JJIsi OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.



OO01Iue ecTecTBEeHHO-HAYYHbBIE MMOHATHUS: SIBJICHHUE, HAYYHBIA (paKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KIacCHU(pUKalUs, MEPUOJUIHOCTh, HAOIIOJCHUE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJICITUPOBAHHE.

®dwusuka: MaTepus, DYHEPrUs, Macca, aToM, JJCKTPOH, MOJCKYJa, dHEePTeTUICCKU
YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHE BEIIECTBA, (PU3NUYCCKHUEC
BEJIMYMHBI U SAUHUIIBI X U3MEPECHHUSL.

buonorus: kietka, opranusm, 6mocdepa, 0OMeH BEIIeCTB B OpraHusMe, (HOTOCHHTES,
OMOJIOTHYECKH aKTHBHBIC BelIeCTBA (OCIKH, YIIICBOIBL, )KUPBI, PEPMEHTHI).

['eorpadus: MuHEpanbl, TOpPHBIE TOPOJNbI, IIOJIE3HBIE HCKOMAeMble, TOIUIHBO,
PECYpCHI.

TexHonorus: mnuIeBble MPOAYKTHI, OCHOBBI PAIMOHATHLHOTO MHUTAHUSA, MOIOIIHIE
CpEICTBA, JIKAPCTBEHHBIE U KOCMETHYECKHE TpenapaThl, MaTepUabl U3 NUCKYCCTBEHHBIX
U CUHTETUYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XuUMHUYECKHI 37IeMeHT. AToM. Sapo aroma, M30TOMbl. DJIEKTPOHHAs O000JI0YKA.
DHepreTMYecKue ypOBHHU, ITOJAYPOBHH. ATOMHBIC oOpOWTamu, S-, P-, 0- DIIEMEHTHI
OcoOeHHOCTH pacIpe/IesICHUs] SJIEKTPOHOB MO OpOUTANIAIM B aTOMaxX AJIEMEHTOB IMEPBBIX
YETHIPEX MEePUO0B. DIEKTPOHHAS KOH(PUTYypaIKsi aTOMOB.

[lepuonnueckuii 3akoH U Ilepuoguueckass cucreMa XUMMHYECKUX diiemMeHToB [l .
MengeneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA M llepuoanmdeckoil CUCTEMbI XMMHUYECKHUX
anementoB JI. WM. MeHnneneeBa ¢ COBpPEMEHHOM TEOpPUEH CTPOEHHS aTOMOB.
3aKOHOMEPHOCTH HU3MEHEHHUSI CBOMCTB XUMHUUYECKUX DJJIEMEHTOB U OOpa3yeMbIX HMHU
IPOCTBIX M CIOKHBIX BEMIECTB IO IpyNnaM W MepuojaM. 3HAYEHUE MEPUOJUYECKOTrO
3aKOHa B Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKasi CBsI3b. BUIbI XUMHUUYECKOW CBS3U (KOBaJCHTHAs
HEMOJsipHAsE ¥ TOJISIpHAsi, HWOHHAs, MeTauimdeckas). Mexanusmbl 0oO0pa3oBaHUs
KOBAJICHTHON XUMHUYECKOW CBs3UM (OOMEHHBIM W JOHOPHO-aKIENTOPHBIN). Bomgopomnas
CBsI3b. BanleHTHOCTh. DNeKTpooTpuLaTeNbHOCTh. CTeneHb OKUCIeHUsl. IOHBI: KaTUOHBI U
AHHOHBI.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOCHUSA. 3aKOH TOCTOSHCTBA
COCTaBa BENIECTBA. THUIBI KPUCTAIINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT
TUIA KPUCTATUIMYECKON PEIIETKHU.

[TonsTue o aucnepcHbIXx cucrteMmax. VICTUHHBIE U KOJUIOWIHBIE pacTBOPBl. MaccoBast
JIOJIS1 BEIMIECTBA B PACTBOPE.



Knaccudpukauuss HeopraHmdeckux coennHeHuid. HoMeHkaTypa HEOpPraHUYECKUX
BellleCTB. [ eHeTnueckas CBA3b HEOPraHWYECKUX BEIECTB, PUHAIICKAIIUX K PA3INYHBIM
KJIaccam.

Xumnueckas peakius. Knaccudukanuss XUMUYECKUX PEaKIMii B HEOPTaHUYECKOU U
OpPraHUYECKON XHWMHH. 3aKOH COXPAaHEHHsS MAcChl BEIIECTB, 3aKOH COXPAHEHHUS H
MIPEBPAILCHUS PHEPTUU NPU XUMUUECKUX PEAKIIUSIX.

CkopocTb peakiu, e€ 3aBUCUMOCTh OT pa3NuYHbIX (PakTopoB. OOpaTUMbIe peaKklnu.
Xumudeckoe paBHOBecue. PaKTOPhI, BIUSIONINE HA COCTOSTHUE XUMHYECKOTO PABHOBECHSI.
[Tpunuun Jle [latemnbe.

Onektponutuueckass nucconuanusa. CunbHble W cnabbie 3nekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCIIAsl, HEUTPAJIbHAS, IEJIOYHAS.

OKHUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCHEpPUMEHTAIIBHBIE ~ METOABl  WM3YYEHUs BEIIECTB M MUX  IPEBpalICHUI:
nemoHcTpauus Tabmun «llepuoanueckas cucrema xumuuyeckux saemeHtoB [ .
MenneneeBay, U3ydeHUE MOJIETEH KPUCTALIMYECKUX PEIIETOK, HAOIIOIEHUE U ONKUCAaHHE
JEMOHCTPALlMOHHBIX W JITA0OPATOPHBIX OIBITOB (pa3jioKEHHE MEpPOKCHAa BOAOPOJA B
MIPUCYTCTBUM KATAJIA3aTOpPA, OIPEIEICHUE CpPENbl PAacTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIbHOIO WHAMKATOpa, PEakUyd HOHHOTO OOMEHa), MPOBEIECHUE MPAKTUYECKOM
paboThl «BiusiHME pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XMMUYECKON pPEeaKIum.

Pacuérnbie 3anaum.

Pacuérel Mo ypaBHEHUSIM XMMHUYECKHX pPEaKIUi, B TOM YHCIIE TEPMOXUMHUYECKUE
pPacy€Thl, pacU€ThI C UCIIOIB30BAHUEM ITOHATHS «MACCOBas J0JIs BEILIECTBAY.

Heoprannyeckasi xumust

Hemeramel. Ilonoxenue nemertauioB B Ilepuoguueckod cucreme XMMHUYECKHUX
anemeHToB J[. . MenneneeBa u 0cOOEHHOCTH CTpoeHusi aroMoB. du3nyeckue cBOKCTBA
HEMETaJ/IOB. AJUIOTpONUsT HEMETa/UIOB (Ha MpUMEpe KUCIoponaa, cepbl, ¢ocdopa u
yTJIepOJIa).

XYMHUUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIOB (TaJIOre€HOB, CEphl, a30Ta, (hocdopa,
yriaepoja U KpPEeMHUSI) MU HUX COEAUHEHMH (OKCHAOB, KHCIOPOACOJAEpKAIIUX KHUCIOT,
BOJOPOJIHBIX COCTUHEHU).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.

Meramnbl. Ilonoxxenue wmerammoB B l[lepuoamyeckon cHUCTEME XUMHUUYECKHUX
anemeHToB J[. . MenneneeBa. OCOOEHHOCTH CTPOCHHMSI DJIEKTPOHHBIX 000JOUYEK aTOMOB
metamioB.  OOmme  Qusnueckue  cBoiictBa  MeTaysioB.  CrulaBel  METaJUJIOB.
DJIEKTPOXUMHUYECKUN PSI HAMIPSKEHU METAJIOB.

XUMHUYECKUE CBOWMCTBA BAXKHEUIIIUX METAJUIOB (HATpPUM, Kajdul, KajablIMH, MarHWi,
ATIOMUHMH, IIUHK, XPOM, JKE€JI€30, MEIb) U UX COCTUHEHUM.

OO6mme crmocoOb! oTydeHusI MeTaAIIOB. [I[puMeHeHne MeTaioB B OBITY M TEXHUKE.



OKCIEpUMEHTAIBHBIE METOAbl M3YyUYEHHS! BELIECTB U WX MOPEBpAlCHUN: U3y4CHUE
KOJUTEKITUN «MeTaibl ¥ CIIaBbI», 00pa3I[0B HEMETAUIOB, PEIICHUE AKCIIEPUMEHTATBLHBIX
3amay, HAOJNIOJICHWE W OINHWCAHWE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OTBITOB
(B3auMoOJeHCTBUE THAPOKCHIA ATIOMUHUS C PAcTBOpPAMHM KHUCJIOT U IIEJOYEH,
KaueCTBEHHBIE PEAKIIMU HA KaTHOHBI METAJUIOB).

Pacuérnbie 3anaum.

Pacuétsl Macchl BelliecTBa Ui 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi O00bEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMHU BEILIECTB, PAaCUEThl MaccChl
(oOBéMa, KoNHMUYecTBa BEIIECTBA) MPOAYKTOB pEaKIMH, €CId OJHO W3 BEIIECTB HUMEET
IIPUMECH.

Xumus ¥ )KU3Hb

Ponp xuMum B 00ECIEUEHHM DKOJOTHYECKOM, HDHEPreTUYEeCKOl U IMHUILEBOU
0e30macHOCTH, pa3BUTUN MeAUIMHBL. [IOHATHE O HAYYHBIX METO/aX IMO3HAHUS BEIIECTB U
XMMHUYECKUX PEAKIUH.

[IpencraBienuss 00 OONIMX HAYYHBIX NPUHIHUIIAX MPOMBIILICHHOTO MOJY4YeHUs
BAKHEUIIINX BEIIECTB.

UenoBek B MUPE BEIIECTB M MAaTEPHAIOB: BAXHEUIINE CTPOUTEIBHBIE MATEPHUAIIBL,
KOHCTPYKLIMOHHBIE MAaTEPHUAJIbl, KPACKU, CTEKIIO, KEPAMUKA, MAaTEPUAIIbI ISl SJIEKTPOHUKH,
HaHOMAaTEepUaJIbl, OPraHUYECKUE U MUHEPATbHBIEC YA0OPECHHUS.

XUMUS ¥ 310POBBE YETOBEKA: MPAaBUJIA UCITOJIb30BAHUS JIEKAPCTBEHHBIX MTPEMAPATOB,
npaBuyia OE30MAaCHOTO HCIOJIb30BaHUS IpenapaToB OBITOBOM XHWMHH B ITOBCEIHEBHOMN
KUA3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeaMETHBIX CBSA3€H MPU H3y4eHUH OOIIEed M HEOPTaHMYeCKOU
xuMuu B 11 Kiacce OCyIIECTBISETCS 4e€pe3 HMCIOJIb30BAHME KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TOHATHH, TaK W TIOHSITUW, SBISIIOIIMXCS CHUCTEMHBIMHU [UJI1 OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mre ecTecTBeHHO-HAYUYHbIE TMOHATHS: Hay4YHBIA (haKT, THIOTE3a, 3aKOH, TEOPHUS,
aHajou3, CHUHTE3, Kilaccuukaius, TMEePUOJUYHOCTh, HAOJIOJICHUE, JKCIICPUMEHT,
MO/JICJINPOBAHNE, U3MEPEHNUE, SIBIICHUE.

®du3uKa: MaTepusi, SHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOTI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, DHEPTeTUYECKHA YpPOBEHb, BEIIECTBO, TEJO, OOBEM,
arperaTHOE COCTOSTHHE BEIIECTBA, (M3MUECKUE BEIUYMHBI W CAUMHUIBI UX W3MEPCHUS,
CKOPOCTb.

buonorusi: kieTka, opraHu3mM, dKocucteMa, ouochepa, MaKpo- U MUKPOIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OpPTraHu3Me.

['eorpadusi: MuHEpanbl, TOpPHBIE TIOPOJBI, TIOJIE3HBIC HCKOMAEMble, TOTUIUBO,

pPECYpPCHI.



TexHonorus: XUMHUYCCKasa IMPOMBIINIJIICHHOCTD, MCTAJIypIrusi, IMpOU3BOACTBO
CTPOUTCIIbHBIX MarcpualioB, CEIIbCKOXO03S1CTBEHHOC IIpOU3BOACTBO, numeBas
IMPOMBIINIJIICHHOCTD, CI)apMaL[eBTI/I‘IeCKaH IMPOMBIINIJIICHHOCTD, IMpON3BOACTBO
KOCMCTHYCCKHUX IIpCIiapaTosB, IIPOU3BOJACTBO KOHCTPYKIHOHHBIX MaTCpUaJIOB,
QJICKTPOHHAA IIPOMBINIJICHHOCTb, HAHOTCXHOJIOT'HH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 XUMHNHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS O0yYarOIIMMUCS
OporpaMMm CpelHero oOmiero oOpa3oBaHus (JUYHOCTHBIM, METANpEeIMETHBIM U
npeaMeTHbIM).  HaydyHo-MeToauueckoil OCHOBOW il pa3pabOTKU  TUTAHHPYEMBIX
pE3yJIbTaTOB OCBOEHHUS MPOTPaMM CPETHETO OOIIero 0O0pa30BaHUS SBISAETCS CHUCTEMHO-
NEeATEIbHOCTHBIN OIXO/I.

B cooTBeTcTBUU C CHCTEMHO-AEATEIBHOCTHBIM NOJAXOA0OM B CTPYKTYPE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHUA MpeameTa «XUMHUs» Ha YPOBHE CpeHEro oO0IIero o0pa3zoBaHUs
BBIJICJICHBI CJIEIYIOLIUE COCTABIISIIOLIUE:

OCO3HaHHE 00YYAIOIIMMUCA POCCUMCKON TPa’kIaHCKON UIEHTUYHOCTU — TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH H CAaMOOTIPEIETICHUIO;

HaJIMYKUe MOTUBALIUU K O0yUEHHUIO;

LICJICHAIIPABJIICHHOE pPa3BUTHUE BHYTPEHHUX YOEKIEHUI JMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

FOTOBHOCTh U CHOCOOHOCTh OOydYarolmMXcsi PYKOBOACTBOBAThCS B  CBOEH
NEATEIBbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, IMPUCYIIMMH LEIOCTHOM CHCTEME
XUMHUYECKOTr0 00pa3oBaHus;

HaJINYUE MPaBOCO3HAHUS 3KOJOTUUYECKON KYJIBTYPhl U CIIOCOOHOCTU CTABUThH LEJIU U
CTPOUTD KU3HEHHbIE TTAHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS MpeaMeTa «XUMHs JOCTUTAIOTCS B €JUHCTBE
yuyeOHOW W BOCHUTATEIbHOW JEATENbHOCTH B COOTBETCTBUU C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU M HJ€alaMH POCCHUICKOTO
IPaKJAHCKOTO 00IEeCTBA, MPUHATHIMU B OOILIECTBE HOPMAMH U TpaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOLIMMHK ~ IIPOLIECCAM  CaMOIO3HAHUS, CaMOpPA3BUTHUS W  HPABCTBEHHOI'O
CTaHOBJICHUSI JINYHOCTH O00YYaOIIHUXCS.

JInyHOCTHBIE ~ pe3ynbTaThl ~ OCBOEHUS  mpeaMera  «XUMHUSD»  OTpa)karoT
cOpPMUPOBAHHOCTh  OMbITA  IMO3HABATEIbHOM M  NPAKTHUECKOH  JEATEIbHOCTH
oOy4JaronIuxcs o peaau3alii NPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YKCIIE€ B YACTH:

1) rpa:KaaHCKOr0 BOCIIMTAHMA!

OCO3HaHUsl OOYYaIOIMMHUCA CBOMX KOHCTHUTYLHMOHHBIX IIpaB M O0O0s3aHHOCTEH,
YBAKECHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABIICHHS O COLUAIIBHBIX HOpMaxX U MpaBHIaX MEKJIMYHOCTHBIX OTHOLIECHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATETbHOCTH NPH CO3JAaHUM Y4eOHBIX
MIPOEKTOB, PEIICHUH Y4YEOHBIX M TO3HABATEIHHBIX 3aJ]a4, BBITIOJHEHWHW XWMHUYECKHX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH TIOHMMAaTh W MPUHUMATHh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI
JIPYTUX MPU aHAIH3E PA3TNIHBIX BUJIO0B YICOHOH ACATEIHHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUA:

LEHHOCTHOT'O OTHOIIEHUSI K UCTOPUYECKOMY M HAYYHOMY HACJIEAUI0 OTEYECTBEHHOU
XUMUH;

YBaXEHUS K MIPOIIECCY TBOPUECTBA B 00JIACTH TEOPHH M TIPAKTUICCKOTO MTPUMEHECHHSI
XUMUH, OCO3HAHUS TOTrO, YTO JOCTM)KEHUS HAYKH €CTh pe3yJbTaT JJIUTEIIbHBIX
HAOJIOICHUM, KPOMOTJIMBBIX AKCIIEPUMEHTATIBHBIX MMOUCKOB, MMOCTOSIHHOTO TPyAa YUYEHBIX
Y TIPAKTUKOB;

UMHTEpECca W TO3HABATEIbHBIX MOTHBOB B TOJYYEHWH W TOCIEAYIOIIEM AaHAIU3€
nH(}OpMAIUH O EPEAOBBIX JOCTHIKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEJCHNUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallMH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE MOBEJEHUE U MOCTYNKUA CBOMX TOBApHUIIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUI ITUX MOCTYIKOB;

4) gopMupoBaHNs KyJbTYPHI 310POBbS:

MMOHUMAaHUsS LIEHHOCTEW 310pOBOro M 0Oe30macHoro odpasa >KU3HH, HEOOXOAUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DPM3UYECKOMY U NICUXUYECKOMY 37I0POBbIO;

coOmro/ileHnss TpaBui  0O€30MacHOro oOOpamieHWsi C BEIIeCTBaMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIILHOCTH;

MOHUMAaHUSl IEHHOCTH MPAaBWJI WHIUBUIYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMSI TOCJEACTBUN UM HENPUSTUS BPEIHBIX MPUBBIUCK (YNOTpeOICHUs
aJIKOr0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTU B Y4€OHO-HCCIIEIOBATEIbCKON NIESITEIHLHOCTH,
00I11IeCTBEHHO T0JIE3HOM, TBOPUYECKOM U JPYTUX BUJAX ACATEILHOCTH;

YCTAHOBKM Ha aKTHUBHOE Yy4yacTHE€ B PEIICHUU MPAKTUYECKUX 3aJlady COLMATbHOU
HaIpaBJICHHOCTH (B paMKaX CBOET0 KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3yUEHUIO Tpodeccuil pa3andHOro pojaa, B TOM YHUCIIE
Ha OCHOBE MIPUMEHEHUS MPEAMETHBIX 3HAHUHN TI0 XUMUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYAIBHOW TPACKTOPUU OOpa30BaHUA,
Oynymeld mpodeccun W pean3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHUH, MHTEPECOB M MOTPEOHOCTEN 00111eCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:



DKOJOTMYECKH IIeJIECOOOpa3sHOro OTHOWIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUA  THNOOATbHOTO  XapakTepa HSKOJOTUYECKUX  MIpoOJieM,  BIMSHUSA
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATIBHOW CPEIBI;

OCO3HaHUSI HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHXKEHUA XUMHHM JUIsl PEHICHUS
BOIIPOCOB PAllMOHAIBHOTO MIPUPOIOIIOIb30BAHU;

AKTUBHOI'O HEINPUATHS JEUCTBUM, NPUHOCAIIMX BPEA OKPYKAIOIIEH NPUPOIHOU
cpelne, YMEHHsS MPOTHO3UPOBATh HEOJIArONMPHUSATHBIE HKOJIOTHYECKUE TOCIEACTBUS
NpEeANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH HX;

HaJIMYUsl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJIOTUYECKON KYJIbTYpPHI, OIbITA
NEATEIBHOCTH JKOJIOTUYECKOM HAIIPaBICHHOCTH, YMEHHsI PYKOBOJICTBOBAaTHCS HMHU B
MMO3HABATEJIbHOM, KOMMYHUKATUBHOW U COLUMAIBHOM MPAKTHKE, CIOCOOHOCTH U YMEHUS
aKTUBHO MPOTUBOCTOSTH UJEOJIOTUU XeMOpoOuu;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA

c()OPMHUPOBAHHOCTU MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKY;

MMOHUMAaHUs CIeUU(PUKN XUMHUU KaK HayKH, OCO3HAaHHs €€ posid B (POPMUPOBAHUU
palOHAJIBHOIO HAYYHOTO MBILIUICHUS, CO3JAAHUM LEJIOCTHOTO TMpPEACTaBIECHUS 00
OKPYKAIOLIEM MHUpPE KaK O €JUHCTBE IPUPOJBI U YEJIOBEKA, B IIO3HAHUMU IIPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUU IpOo0JIeM COXPAHEHHSI IPUPOIHOTO PABHOBECHS;

yOEKIEHHOCTU B 0COOOM 3HAYUMOCTH XUMUU JJI1 COBPEMEHHOW LUBUJIM3ALIMH: B €€
TYMaHUCTHYECKOW HAIpaBJICHHOCTH W BaXXHOM POJM B CO3JaHUM HOBOW 0a3bl
MaTepuaIbHOW KyJbTYpbl, PEIICHWH TJI00aNbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS
YeJI0BEUYECTBA — CHIPLEBOM, SJHEPIETUUSCKOM, MUIIIEBON 1 SKOJOTHYECKON 0€30IMacHOCTH, B
Pa3BUTUM MEIUIMHBI, OOECHEYEHUH YCIOBUM YCHENIHOTO TpyAa U SKOJOTUYECKU
KOM(OPTHOM KU3HU KaXA0TO ujeHa OOLIECTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTHU: IIOHMMAaHUs CYLIHOCTM METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HUCIIOJIb30BATh MOJIydaeMble 3HAHUS
JUISl aHajau3a M OOBSICHEHMS SIBICHHM OKPY’KAIOIIEr0 MHUpa U MPOUCXOMAIIMX B HEM
M3MEHEHUH, YMEHUs JleJaTh 0OOCHOBAHHbBIE 3aKJIIOUEHHUS HAa OCHOBE HAay4HbIX (DAKTOB U
MMEIOLIUXCS JAHHBIX C LENbIO MOJYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJB30BaTh XUMHUYECKHE 3HAHUS ISl PELIeHUs
npo0JieM B peasbHBIX )KU3HEHHBIX CUTYAIIHSX;

MHTEpeCca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00OpPa30BaHUIO U CaMOOOPA30BaHUIO, K
AKTUBHOMY ITOJIyYEHHMIO HOBBIX 3HAaHUM II0 XMMHHM B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSM Tpy/la B pa3IMYHBIX cdepax MpoPecCHOHATBHON
NEATEIIBHOCTH.



METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yabTaTbl OCBOCHUS Y4eOHOTO IpeaMera «XUMHsD) Ha YPOBHE
CpeIHero o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYNMBbIE UL (dopMupoBaHus MHUPOBO33pEHUS oOyyaroumxcs
MEXIUCUUIUIMHAPHBIE  (MEXIPEIMETHbIE) OOIIEHAYYHBbIE TOHATHS, OTpPa’Karollue
LEJOCTHOCTh HAYYHOW KapTHHBI MUPA U CIIELHU(PUKY METOJ0B MO3HAHUS, UCIIOJIb3yEMBIX B
€CTECTBEHHBIX HayKax (Marepusi, BELECTBO, HSHEpPrus, SBJIECHHE, MPOLECC, CHUCTEMA,
Hay4yHbId ()aKT, NPUHLMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, HCCIEI0BAHUE,
HaOII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCaJbHble ydeOHblE JEWCTBUS  (IIO3HABaTEIbHbIE, KOMMYHUKATHBHBIC,
peryisTuBHbIE), oOecreunBamomme (GOpMHUPOBaHWE (PYHKIMOHAIBHOW TPAMOTHOCTU H
COLIMAJIbHON KOMIETEHIIMU 00y4aroIInXCs;

CIOCOOHOCTh OOYyYalOLIUXCS MCIIOJIb30BATh OCBOCHHBIE MEXKIAUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHUA U YHUBEpCAJIbHbIE YUEOHbIE NEUCTBUS B MO3HABATEIBLHON U
COLIMAJIbHOM ITPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPAXAOT OBJAJICHUE YHUBEPCAIBHBIMU y4E€OHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JI€HCTBUSMMU.

OBiaieHue YHMBEPCAJBHBIMH Y4eOHBIMH MTO3HABATEIbHBIMH ACHCTBUAMMU:

1) 0a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOATENbHO (POPMYIMPOBATh U AKTYaJIM3HPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENENATh UEIH ACSITEIBHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUHU UX JTOCTUKEHUS,
COOTHOCHUTB PE3YJIbTAThI IESITEIIbHOCTH C OCTABJICHHBIMU LEISIMU;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUU MPUEMBI JIOTHUECKOTO MBIIUICHUS — BBIIEIATh
XapaKTepHble NPHU3HAKU TOHATUH M yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIb30BAThH
COOTBETCTBYIOIIME OHATHUSA I OOBSICHEHUS OTICNIbHBIX (DAKTOB U SBJICHUI;

BbIOMpaTh OCHOBAHMS U KPUTEPUU JI1 KIACCU(PUKALMU BEHIECTB U XMUMHUYECKUX
peaKkuuit;

yCTaHaBJIMBATh IPUYMHHO-CIICACTBEHHBIE CBS3U MEKY U3y4Ya€MbIMU SIBJICHUSMH;

CTPOUTBH JIOTUYECKHUE PACCYKIEHUs (MHAYKTUBHBIE, IE€IyKTUBHBIC, 10 AHAJIOTUH),
BBISIBJISITH  3aKOHOMEPHOCTM M NPOTUBOPEUMS B  PAcCMaTPUBAEMBIX  SIBICHMSX,
(opMyITUPOBATH BBIBOJIbI U 3AKJIIOUEHUS;

OPUMEHSTh B TMpOLlECCe MO3HAHMUS, MCIOJb3yeMble B XUMHUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJENH, TPEOOPA30OBBIBATH MOJIEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK
(cuMBOJ) 37eMeHTa, XUMHUYecKas (QopmyJsia, ypaBHEHHE XUMHUYECKOW peaklud — TMpU
pelIeHnr Y4YeOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSTh Ha3BaHHbIC
MOJICJIbHBIE TPEACTABICHUS [JIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3Y4YaeMbIX
BELIECTB U XMMUYECKUX PEAKIIUM.

2) 0a3oBbI€e MCCIIEeI0BATEIbCKHE HeiiCTBUSA:



BJIAJIETh OCHOBAMH METOJI0B HAY4YHOI'O IMO3HAHUS BEILECTB U XUMUYECKHUX PEAKIIHIA;

dopMynupoBaTh IENM M 3aJa4d HCCIEAOBAaHHUSA, MCIOJNb30BATh IMOCTABICHHBIC H
CaMOCTOSITENIbHO C(OPMYTUPOBAHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI JI1 (DOPMHUPOBAHUSI TUINOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXIICHUU;

BJIQJIETh HAaBBIKAMHU CaMOCTOSITEIbHOIO TUIAHUPOBAHUSA M MPOBENCHUS YUEHUYECKHX
AKCIIEPUMEHTOB, COBEPILICHCTBOBATh yMEHHUs HAOMIOAAaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENIbHO MTPOTHO3UPOBATh €T0 pe3yJibTar, PopMyIUpoBaTh 0OOOIIEHUS U BHIBOIbI
OTHOCUTEJILHO JOCTOBEPHOCTH PE3YJIBTATOB HCCIEJAOBAHMS, COCTABISATH OOOCHOBAHHBIN
OTYET O TIPOJICIIAaHHON paboTe;

MpUOOpEeTaTh OMBIT YYCHUUECKON HCCIIeIOBAaTeNIbCKON U MPOEKTHOM JESITEIbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TMOHMCKY METOJIOB PELIEHUs
OPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3JINYHbIX METO/IOB ITO3HAHHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBAThCA B PA3JIMYHBIX MCTOYHHMKAX HHPOpMaUUU (HAYYHO-TIOMYJIIpHas
JuTEpaTypa XMMHUYECKOIO COJEpX aHUs, CIpaBOYHbIE MocoOus, pecypcbl HMHTepHeTa),
aHAJIM3UPOBATh MH(OPMALMIO PA3TUYHBIX BHJIOB M (HOPM MPEACTABICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTHUBOPEYUBOCTH;

(opMyIupOBaTh 3aPOCHl U MPUMEHSATh Pa3IUYHbIE METOJbI MPU MOUCKE U OTOOpE
nH(popmManuu, He0OXOIMMOM /1JIs BBITOJIHEHHS YUEOHBIX 3a7]a4 OMPENIEIEHHOTO TUIIA;

npuoOpeTaTh  ONBIT  HMCHOJB30BaHUS  MH(DOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUN U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpaTh ONTHUMaIbHYIO (opmMy mpencraBieHus WHOOpMaIuu
(cxeMbl, rpaduKH, AUarpamMmbl, TaOJIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KAaYECTBE CPEACTBAa NpH pabOTE € XUMHUYECKOU
uH(popmanuen: TpUMEHSITh MEXNpeaIMeTHbIe ((pu3nyeckue U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (HOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OByaieHUe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH J1eHCTBUSMMU:

3a/laBaTh BOIIPOCHl MO CYIIECTBY OOCYXJIaeMOM TeMbl B XOJA€ Juanora W/Wiu
JIUCKYCCUH, BBICKa3bIBaTh HUJEH, (POPMYJIHPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO
BBINIOJIHEHUS [TPEAJIOKEHHON 3a/1a4u;

BBICTYIIaTh C MPE3CHTAllMEd pEe3yJbTaTOB IO3HABAaTEIbHOW  JESTEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU TMPU BBINOJHEHUU
XUMHUYECKOTO OSKCHEPUMEHTa, TMPAKTUYECKO paboThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3allud Y4eOHOTO MpoeKkTa U (POPMYIUPOBATH BBIBOJABI IO
pe3ynbTaTaM MPOBEIEHHBIX HCCIEAOBAaHUM MYTEM COIVIACOBAHMS MO3MIMI B XOZAE
o0OCyXIeHHsI 1 0OMEHA MHEHUSIMHU.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:



CaMOCTOSITEIbHO  IJIJAHUPOBaTh W OCYIIECTBISATH  CBOIO  MO3HABATEILHYIO
JESITeNIbHOCTD, ONpeesisst e€ LIeNu U 3a7]a4i, KOHTPOJIUPOBATh U 10 MEpe HEOOXOAUMOCTH
KOPPEKTUPOBATh TMpeJIaraéMblii aJIfOPUTM JCHCTBUN TIPpHU BBITIOJIHCHUH YYE€OHBIX U
HCCIIeIOBATEILCKUX 3aj7a4, BeIOMpaTh Haumbosiee 3(PGEeKTUBHBIA CIIOCOO HUX PEIICHHS C
y4€TOM TOTYICHHS HOBBIX 3HAHUH O BEMIECTBAX M XUMUYECKUX PEAKITHIX;

OCYIIECTBISATh CaMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMoOaHalIW3a |
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenMeTHbIe pe3ynpTaThl OCBOEHUA Kypca « OpraHndecKas XuMUs»» OTPakaroT:

c(OPMHUPOBAHHOCTb TPEACTABICHUN O XUMHYECKON COCTaBIISIONIEH €CTECTBEHHO-
HayYHOW KapTHUHBI MUPA, POJIM XUMHUH B MMO3HAHUM SIBICHUN NMPUPOABI, B POPMUPOBAHUU
MBILUIEHUS U KYJIbTYPBI JUYHOCTH, €€ (PyHKIMOHAIBHON IpaMOTHOCTH, HEOOXOJUMON ISl
pelIeHusl MPakTUYECKUX 3a7a4 M HKOJIOTMYECKM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOTHOM CPEAE;

BJIaJICHUE CUCTEMOM XMMHMYECKUX 3HAHUM, KOTOPAsl BKIIIOYAET: OCHOBOIIOJIATAIOIINE
HOHATUA (XUMUYECKUH D3JIEMEHT, aToM, »3JEKTpPOHHas o000J04Yka aToMa, MOJeKyJa,
BAJIECHTHOCTb, 3JEKTPOOTPHUIATENBHOCTh, XHMHUYECKasi CBs3b, CTPYKTypHas (opmyna
(pa3BEpHyTast U COKpalll€HHas), MOJIb, MOJISIpHAsA Macca, MOJIAPHBIA 00BEM, YIIIepOIHBII
CKeneT, (PyHKIMOHANbHAS TPpyINa, paJuKall, U30MepHUs, U30MEPbI, TOMOJOTUYECKUN P/,
TOMOJIOTH, YIVIEBOAOPOABI, KHUCIOPOA M a30TCOAEp)KAIIME COCIUHEHUS, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCAMHEHMSI); TEOPUH M 3aKOHBI
(Teopust cTtpoeHusi opranuyeckux BemectB A. M. ByTiiepoBa, 3aK0OH COXpaHEHUsI MaccChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3bIK XMMUHU; MUPOBO33PEHUYECKHE 3HAHUS,
JeXallhe B OCHOBE IMOHMMAaHUS NMPUYMHHOCTH W CHCTEMHOCTH XMMHYECKHUX SIBICHMIA,
(akTONIOTUYECKUE CBEACHHUS O CBOWCTBAX, COCTaBe, IIOJyYeHHH U O€30MacHOM
UCTIOJb30BAaHUM BAKHEUIINX OPraHMYECKUX BEHIECTB B OBITY M NPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKA;

c()OPMUPOBAHHOCTh YMEHHUU BBISBIATH  XapaKTepHble MPU3HAKU  [OHSATHUH,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOUIUE IIOHATHS IPH
ONMCAHUM COCTaBa, CTPOCHHUSI U NPEBPALEHUI OPraHUYECKUX COEANHEHU;

c()OPMUPOBAHHOCTh YMEHHMM HUCHOJIB30BaTh XMMHUYECKYIO CHUMBOJUKY  JUIS
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaii€HHON) G(opmys
OpraHMYECKUX BEIIECTB W YPAaBHEHUI XUMWYECKHUX PEaKLU, W3rOTaBIMBATH MOJEIU
MOJIEKYJI ~ OPraHMYECKMX  BEIIECTB I  WUIFOCTPALMM HMX  XMMHYECKOIO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;



chOpMUPOBAHHOCTh ~YMEHUW  YCTAHABIMBATh MPUHAJICKHOCTh  H3YYCHHBIX
OpPTraHUYECKUX BEIIECTB IO UX COCTaBYy U CTPOCHHIO K OMPEACIEHHOMY KIIACCy/Tpymie
coeAMHEHU  (YIJI€BOJOPOJIbI,  KHUCIOPOA U a30TCOJAEpKallMe  COCIUHEHMUS,
BBICOKOMOJICKYJISIDHBIE COCIMHEHHMsI), JaBaTh MM Ha3BaHUA IO CHUCTEMAaTHYECKOU
Homenknarype (IUPAC), a Takke NpuUBOAUTH TPUBHAIBHBIC HAa3BaHHUS OTJIEIBHBIX
OpPraHUYeCKUX BEHIECCTB (ITWICH, MPOMNWICH, alleTWICH, ASTUJICHIJIMKOIb, TJIHIEPUH,
denon, Qopmanpaerua, aneTaNbACTHI, MypaBbHHAS KHCIOTa, YKCYCHas KHCJIOTA,
OJICMHOBas KHUCJIOTa, CTEapUHOBAsi KUCJIOTA, TJIIOK03a, (PpyKTO3a, Kpaxmal, IeJUTI0JI03a,
TJIMITUH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEICIATh BUIbl XUMUYECKON CBSA3U B OPraHUYECKUX
COEIMHEHHUSIX (OJIMHAPHBIE U KPATHBIE);

chOpPMHUPOBAHHOCTh ~ YMEHHUS  MNPUMEHATh  TOJIOKEHUSI  TEOPUM  CTPOCHUS
oprannveckux BemiecTB A. M. byrtnepoBa nnsi oOBsSCHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh COCTaB, CTPOCHUE, (UUYECKHUE U
XUMUYECKUE CBOMCTBA TUMUYHBIX MPEJCTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKUX
BEIECTB (METaH, dTaH, dTUJICH, IPOIMJICH, alleTuiieH, Oytaauen-1,3, metundyraauen-1,3,
O€H30J1, METAHOJI, YTAHOJ, ATHJICHIJIMKOJIb, TIUIIEPUH, (PEHOJI, alleTalbJAeT U, MypaBbUHAas
U YKCyCHash KHCIOTBI, TJIFOKO3a, Kpaxmaj, IeJTI0JI03a, aMUHOYKCYCHas KHUCIIOTa),
WJUTIOCTPUPOBATh T€HETUUECKYIO CBSI3b MEXKAY HUMH YPABHEHUSMH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIUNA C UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYII;

c(hOpPMHUPOBAHHOCTh YMEHUSI XapaKTEPU30BATh UCTOYHHUKHU YTIIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI UX EPEPAOOTKH U MPAKTUIECKOE TPUMEHEHUE
POIYKTOB MEPEPabOTKY;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BHIUUCIICHUS 110 XUMUYECKUM YPaBHCHUSIM
(macchl, 00BEMaA, KOJMYECTBA MCXOJHOIO BEIIECTBA WM MPOJAYKTa PEAKIUU IO
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB WM MPOTYKTOB
peakiun);

c(hOpMHUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX METOJAX
HAay4YHOTO TO3HAHMS, HUCMOJb3YyeMbIX B XMUMHUU TNPU HU3YUYCHUH BEIIECTB U XUMHYECKUX
saBieHUN (HAOMIOJICHUE, HW3MEPEHHUEe, SKCIEPUMEHT, MOJCTUPOBAHUE), HCIOIb30BaTh
CUCTEMHBbIE XWMHYECKHE 3HAHUS NJIsi TIPUHSATHS PEIICHUN B KOHKPETHBIX >KU3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMECHECHHEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COONIOJATh TIpaBWia TIOJIb30BAHUS XUMHYECKOU
NOCYyI0M U J1a0OpaTOPHBIM 000PYIOBaHUEM, a TAKXKEe MpaBujia OOpaIeHus ¢ BEIeCTBAMU
B COOTBETCTBUM C HHCTPYKIIUSIMH TIO BBITIOJIHCHUIO JIAOOPATOPHBIX XUMUUYECKHUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHI TJIAHUPOBATH M BBIMOIHATH XUMHUUYECKUN IKCIIEPUMEHT
(IpeBpalnieHus OpraHuYeCcKUX BEIECTB IPU HAarpeBaHUM, MOIYUYECHHE 3TUICHA U U3YYCHUE
€ro CBOMCTB, KQUECTBEHHBIC PEAKIIMU OPTAaHUYECKUX BEIIECTB, JeHATypalus OCJIKOB IpHU



HarpeBaHWU, I[BETHbIE pEaKIUu OETKOB) B COOTBETCTBHHM C TPaBHJIAMU TEXHUKH
0e30MacHOCTH TpU OOpallleHMH C BEIIECTBAMU U JIaOOpaTOPHBIM O0OpYIOBAaHUEM,
MPEJICTAaBIATh PE3yJIbTaThl XMUMHUYECKOTO SKCIEpUMEHTa B (opMe 3alucH ypaBHEHUUH
COOTBETCTBYIOIIUX Peakluid U (GOPMYIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIHTATOB;

cOPMUPOBAHHOCTh ~ YMEHHMH  KPUTHUYECKH  aHAIM3UPOBATH  XHUMHYECKYIO
nH(pOpPMaILIKIO, TMOTYYaeMyI0 M3 pa3HbIX HUCTOUYHUKOB (CpEeICTBa MaccoBOM HMH(oOpmamuu,
WNHTepHET U 1pyrux);

c(hOpPMHUPOBAHHOCTh YMEHHUI COOII0OATh MpPaBHJIa SKOJOTUYECKU LIETECO00pPa3HOTO
NOBEACHUS B OBITY U TPYJOBOM ACSATEIBHOCTU B ILIENIAX COXPAHEHUSI CBOETO 37I0POBbSI U
OKpYXalollled MPUPOJHOM cpebl, OCO3HaBaTh OMACHOCTb BO3JICUCTBHUS Ha >KHUBBIC
OpTraHU3MbI OINpPENEIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMas cMbici mokaszatens [1JIK,
MOSICHSATh HA TMPUMEpPax CIOCOOBl YMEHBUICHUS W TPEAOTBPAIICHUS HX BPEIHOTO
BO3/CICTBHSI HA OpraHU3M YEJIOBEKa;

g OOy4YaloIIUXCs C OTrPaHMYEHHBIMM BO3MOXHOCTSMHU 37J0POBBSI: YMEHHE
MPUMEHSTH 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJIaX TIO3HAHMS BEIIECTB M XUMHUECKUX
SIBIICHUI;

JUISL CIENbIX W CIAa0OBUASIIMX OOyYarolMXCs: YMEHHE HCMOJIb30BaTh pelibepHO-
TOUEUHYIO cucteMy o0o3HaueHuit JI. bpaiins nis 3anucu XuMudeckux Gopmyit.

11 KUIACC

[IpeameTHbie pe3ynbTaThl OCBOeHUSI Kypca «OOIas ¥ HEopraHudeckas XUMHs
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O XUMUUYECKOW COCTaBIISAIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XMMUU B TTO3HAHUU SBJICHUM MPUPOJILI, B (POpMUPOBAHUHT
MBIIIJIEHUS U KYJIbTYpPbl JUYHOCTH, €€ (HYHKIIMOHATLHOW TPAaMOTHOCTH, HEOOXOIUMOM J1JIst
pelieHusl MPaKTUUYECKUX 3a7a4 U DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3J10pPOBBIO U IPUPOAHOM CPELE;

BJIAJICHUE CUCTEMOW XMMHMYECKHX 3HAHWW, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOIINE
HOHATHS (XUMHUCCKUH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JICKTPOHHBIC OPOUTAIN ATOMOB,
MOH, MOJIEKYyJia, MOJIb, MOJISIPHBIA OOBEM, BaJEHTHOCTh, SJEKTPOOTPHUIATEIHHOCTD,
CTENCHb OKHUCJICHUS, XUMHUYEcKass CBs3b (KOBaJCHTHAas, HWOHHAs, METaJIMYecKas,
BOJIOPOJIHAS), KPHUCTAJUIMYECKasi peneéTka, TUIBI XUMHUYECKUX peakiuii, pacTBOp,
ANEKTPOJUTHI,  HEJJIEKTPOJUTHI, DJIEKTPOJIUTHUECKAS  JIUCCOLMAIUS, OKUCIUTEIb,
BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW pPEaKIMU, XUMUUYECKOE PABHOBECHE); TEOPUU U
3aKOHBI (T€OpHUsl SJIEKTPOJUTUYECKOW Juccouualuu, nepuoanudeckuid 3akon J[. .
MeHnneneeBa, 3aKOH COXPaHEHHUs MAcChl BEIIECTB, 3aKOH COXPaHEHHUS W TpeBpaIlicHUs
SHEPrUM MPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3bIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JIeXKallMe B OCHOBE IOHMMAHHS TMPUYUHHOCTA U
CUCTEMHOCTH XUMHYECKUX SIBIICHUH, (DAKTOIIOTHYECKUE CBENIEHUS O CBOMCTBAaX, COCTaBeE,



MOJTyYeHUHU U 0€30TIaCHOM UCITOJIb30BAHWY BAKHEUIIINX HEOPTAHWUYECKHUX BEIIECTB B OBITY
Y MIPAKTUYECKON JEATEIbHOCTH YEJIOBEKa,;

c(hOPMHUPOBAHHOCTh YMEHHUW BBISBISATH  XapaKTepHbIC TMPHU3HAKK  TIOHSTHUH,
YCTAaHABJIMBaTh WX B3aMMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOLIME TOHATHUS TIpHU
ONMCAaHUH HEOPTaHUYECKUX BEUIECTB U UX MIPEBPAILCHUI;

c(hOPMHUPOBAHHOCTh YMCHHM HCIOJIB30BAaTh XWMHUYECKYIO CHMBOJUKY IS
cocTaBieHHs] (HOPMYJT BEIIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH, CUCTEMATHYCCKYIO
HomeHknatypy (IUPAC) u TpuBHasibHbIC HA3BaHUS OT/ICJIBHBIX HEOPTaHUYECKUX BEIIECTB
(yrapsblii ra3, yrieKucibli ra3, aMMUaK, raiéHas u3BecTb, HeraléHasi U3BeCTh, MUTheBas
coJia, TUPUT U JPYTHeE);

c(hOPMHUPOBAHHOCTh yMEHHUH OMPEIEIATh BaJCHTHOCTh M CTETNCHb OKHCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIUMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHYECKOW CBS3U
(koBajeHTHasi, HMOHHAs, METAJUIMYECKas, BOJOPOJHAs) B  COCAUHEHUSX, THII
KPUCTAINIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJEKYJSpHas, UOHHA,
MEeTaJJTnYeCcKas ), XapaKTep Cpeibl B BOJIHBIX paCTBOPAX HEOPTAHUYECKUX COEAMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHMI YCTAHABIMBATH MPUHAMJICIKHOCTh HEOPraHUYECKHUX
BEIIECTB M0 HX COCTaBYy K ONPEIEIEHHOMY KIacCy/Tpylnie COeAHMHEHU (MpoCThie
BEIIECTBA — METAUIbl M HEMETaIbl, OKCHJbl, OCHOBAHHUSA, KHUCJIOTHI, amM(OTEpHbIC
TUAPOKCUIIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUM paCKpbIBaTh CMbICH mepuoauueckoro 3akona . U.
MeHnneneeBa W JE€MOHCTPUPOBATH €ro CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIBbHYIO U
IPOTHOCTHYECKYIO (PYHKITUU;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX dJeMeHTOoB 1—4 mnepuogoB Ilepuonnueckoil CHCTEMBI XHUMHYECKHUX
anemeHToB JI. V1. MenneneeBa, UCHONb3ys MOHATHS «S-, P-, d-2JIEKTpOHHBIC OpOHUTATHY,
«QHEPTreTUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHS  CBOWMCTB
XMMHUYECKUX JJIEMEHTOB M MX COCAMHEHHMH mO nepuoaaM u rpynnam llepmoamueckoint
CUCTEMBI XUMHYECKUX dJIeMeHTOB [l. 1. MeHaeneena;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIKME XUMHUYECKHE
CBOMCTBa HEOPraHMYECKUX BEILECTB PA3IUYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHUE
TEHETUYECKOW CBSI3M MEX]y HEOPraHWYEeCKMMHU BEIIECTBAMU C TOMOIIBIO YpaBHEHUH
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHIA;

c(hOPMHUPOBAHHOCTh yYMEHHUS KJIACCU(UIIUPOBATH XUMHUYECKHE PEAKIMH  T10
pPa3IMYHBIM MpHU3HAKaM (YUCITY M COCTaBY PEArupyrolIUX BEIIECTB, TEINIOBOMY A(D(EeKTy
peaKlMK, U3BMEHEHHUIO CTETIEHEeN OKUCIEHUS DJIEMEHTOB, OOPaTUMOCTH PEaKlUu, YHaCTHIO
KaTajau3aropa);

c(OPMHUPOBAHHOCTh YMEHUW COCTAaBJSTh yYPaBHEHUS PEAKIMA Pa3JIMYHBIX THUIIOB,
MIOJTHBIE M COKpAIIEHHBIC YPABHEHUS PEAKIMi MOHHOTO OOMEHa, YUUTHIBAsl YCIOBHUS, MPU
KOTOPBIX 3TH PEAKIIMHU UAYT JI0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUI MPOBOJIUTH PEAKIIUH, TTOATBEPKIAFOIINE KAUSCTBEHHBIN
COCTaB PA3JMYHBIX HEOPraHMYECKUX BELIECCTB, PACIIO3HABATH OMNBITHBIM NYTEM HWOHHI,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

c(hOpMHUPOBAHHOCTH YMEHUH PacKpbIBaTh CYIIHOCTb OKHCJIUTEIBLHO-
BOCCTAHOBHUTEIBHBIX PEaKIIMi IMOCPEICTBOM COCTABJICHHUS DJICKTPOHHOIO OajaHca ATUX
peaKUunii;

chOpPMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCHUMOCTh CKOPOCTH XHUMHYECKON
peakiMu OT pa3JIMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XMMUYECKOIO0 pPaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3naenctus (npunuui Jle Hlatense);

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMUYECKUE MPOLIECCHI, JeXKallue B
OCHOBE IPOMBIIUICHHOIO IMOJYYEHUSI CEpHOM KHUCJIOThI, aMMHaKa, a TaKKe
c(OpMHUPOBAHHOCTh MPEACTABICHU 00 OONIMX HAyYHBIX NPHUHIMIAX U SKOJOTUYECKUX
npobiemMax XUMHUYECKOTO MTPOU3BOICTRA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBHIYUCIICHHS C HCIOJIb30BAaHUEM MOHSITHUS
«MaccoBas J0Jis1 BEIIECTBa B PacTBOPE», OOBEMHBIX OTHOIIEHHI I'a30B MPH XUMHYECKHX
peaklMsIX, MacChl BEUIECTBA MM O0OBEMA ra3oB MO U3BECTHOMY KOJUYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOro 3(ddexra
peaKuu Ha OCHOBE 3aKOHOB COXPAHEHUs MAacCChl BEUIECTB, MPEBPALCHUS U COXPaHEHUS
SHEPIuu;

c(hOpPMHUPOBAHHOCTh YMEHHUM COONIOJATh TIpaBWJia TIOJIB30BAHUS XUMHYECKOU
MOCYI0M U JIabOpaTOPHBIM 00OPYJAOBAaHUEM, a TAKXKE MpaBuiia OOpalleHUs ¢ BElIeCTBAMU
B COOTBETCTBUM C HHCTPYKIIUSIMH TIO BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUUYECKHUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHI TJIAHUPOBATH M BBIMOIHATH XUMHUUYECKUN IKCIIEPUMEHT
(pa3noxeHue Nmepokcuaa BOAOPOJA B MPUCYTCTBUU KaTalIM3aTOPa, OMPEIEICHUE CPENbI
pPacTBOPOB BEILIECTB C MOMOUIbIO YHMBEPCAJIBHOIO WHAMKATOPA, BIUSHUE PA3THYHBIX
(akTOpPOB Ha CKOPOCTh XMMHYECKOW PEaKlMH, Peaklud HOHHOTO OOMEHa, KaueCTBEHHbIE
peakimu Ha cyib(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHUOH aMMOHUS, PEIICHHE
AKCIEPUMEHTANIbHBIX 33/1ad 1o TeMaMm «Metaub» u «Hemeramisl») B COOTBETCTBUU C
MpaBUjaMu TEXHUKU O€30MACHOCTU NpPH OOpAIlEHWH C BEUIECTBAMU M JIaOOpaTOpPHBIM
000py0BaHUEM, IPEJICTABIIATH PE3YIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (hopMme 3amnucu
YpaBHEHUH COOTBETCTBYIOLIMX pEaKUHid U (POpPMYyIHpPOBaTH BBIBOJIBI Ha OCHOBE ATHX
pe3yJbTaToB;

cOPMHUPOBAHHOCTh ~ YMEHHM  KPUTHYECKH  aHAIM3UPOBATH  XUMHYECKYIO
uH(pOpMAIINIO, TOJIYYaEMYIO U3 Pa3HBIX HCTOYHUKOB (CPECTBa MACCOBON KOMMYHHUKALIUH,
WNuTepHeT U 1pyrux);

c(OpPMUPOBAHHOCTh YMEHHUI COOJIIOaTh MpaBuja dKOJIOTHYECKH LeIecoo0pa3Horo
MOBEJICHUSI B OBITY M TPYJIOBOM JEATEIHLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpYXamlel NOPUPOJHON Cpeapl, OCO3HABATh ONACHOCTh BO3IACHUCTBUS HA JKHUBBIE
OpraHu3Mbl OIpPEAENIEHHBIX BELIECTB, MOHMUMAsi cMbica mnokasarens [IJIK, moscHaTs Ha



npuMepax CrnocoObl YMEHBUICHUS W TMPEAOTBPAIICHHUS UX BPEIHOTO BO3JIEHUCTBUA Ha
OpraHH3M YeJIOBEKa,

s OoOydYaloIIUXCsi C OTPaHMYECHHBIMH BO3MOXHOCTSIMH  37I0POBBSI: YMEHHE
NPUMEHSTH 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUUYECKHUX
SIBJICHUU

JUISL CIENbIX W ClIa0OBUASIIMX OOYyYalolMXCS: YMEHUE HCMOJIb30BaTh pPelbepHO-
TOYEUHYIO cucTeMy o6o3HaueHuit JI. bpaiins nns 3anucu XxuMudeckux Gopmyit.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuectBo yacos
HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Ne ni/m Konrpoabnbsie IIpakruuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4eCcKOi XUMHUH
[Tpeamer oprannudeckoit xumuu. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3 https://resh.edu.ru/subject/29/10/
M. bytneposa
Wroro mo paszneny 3
Pa3znen 2. YriaeBoaopoasl
2.1 [TpenenbHbIE YIIIEBOAOPOIBI — aJIKaHBI 2 https://resh.edu.ru/subject/29/10/
H : .
2.2 CHPEACTILHBIC YITICBOAOPO/BI: AIKCHAL, 6 1 https://resh.edu.ru/subject/29/10/
aJIKaIMEHBbI, ATTIKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2 https://resh.edu.ru/subject/29/10/
IT
2.4 PHPOIHBIC HCTORHMI YIJCBOAOPOAOE H 3 1 https://resh.edu.ru/subject/29/10/
uX rnepepadoTka
Hroro no pasneny 13
Pasznen 3. Kuciopoacoaep:kamnue oprannieckie coeJuHeHUst
3.1 Cnuptsl. @enon 3 https://resh.edu.ru/subject/29/10/
A . Kap6 .
3.2 JIHICTIIGL. RAPOOHOBHE KHCHOTEL 7 1 https://resh.edu.ru/subject/29/10/
CrnoxHble 3¢pupbl
3.3 VYrneBoasl 3 1 https://resh.edu.ru/subject/29/10/
Hroro no pazneny 13



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Pasznen 4. A30Tc011ep>l<aume OPrauHnvYeCKue COCAUHECHUA

4.1 ‘ AMuHBI. AMUHOKHCIIOTBI. benku 3 https://resh.edu.ru/subject/29/10/
Wtoro mo pazneny 3
Pa3znen S. BbicokoMoJieKyJIIPHbIE COeINHEHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 1 https://resh.edu.ru/subject/29/10/
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 2
11 KJIACC
KosnyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM JyekTpoHHbIE (IU(PPOBBIE)
Ne ni/mt Kourtpoasnbie Ilpakruueckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3nea 1. Teopernueckne 0CHOBbI XMMHMH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepnonnueckas cucteMa XMUMUYECKUX 3 https://resh.edu.ru/subject/29/11/
anemenToB /1. . Meneneena
.M .
1.2 Crpoenne peuiectsa. Muoroodpasie 4 https://resh.edu.ru/subject/29/11/
BEILIECTB
1.3 XUMHUYECKUE PEAKIUU 6 1 1 https://resh.edu.ru/subject/29/11/
Uroro no pazaeny 13 https://resh.edu.ru/subject/29/11/
Paznen 2. Heoprannueckasi xumus
2.1 Merannbl https://resh.edu.ru/subject/29/11/
2.2 Hewmerannbl 1 https://resh.edu.ru/subject/29/11/

2.3 CBs13b HEOPTAaHMYECKUX M OPTAHHIECKUX

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

BCIICCTB

Wroro no pazneny 17 https://resh.edu.ru/subject/29/11/
Pasznea 3. Xumusd o :Knu3HbL
3.1 XuMus ¥ )KU3Hb 4 1 https://resh.edu.ru/subject/29/11/
Hroro no pazneny 4
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3
INOYPOYHOE IIVNIAHUPOBAHMUE
10 KJIACC
KoandecTBO 4acoB
Ne HMara JJIeKTPOHHBbIE LM (PPOBBIE
Tema ypoka Kontpoabnbie  IIpakrnyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIE pecypchl

padoThbI

padoTbI

[Ipenmer opraHn4eckoi XumMuu, €
1 BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHHE 1
(ypok npodopueHTanun)

Teopus cTpoeHHs OpraHMYECKUX
2 coenuaeHuit A. M. Bytneposa, e€ 1
OCHOBHBIE TOJIOKEHHUS

HpCI[CTaBJ'ICHI/IC (O) KJ'IaCCI/I(I)I/IKaLII/II/I
OpTraHU4YCCKUX BCIICCTB. HOMGHKJIaTypa

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

3 1 https://resh.edu.ru/subject/29/10/
(cucremaTH4ecKasi) U TPUBHAIBHBIC
Ha3BaHUA OpFaHI/I‘IeCKI/IX BCIIICCTB
A : .

4 JTKAHDT COCTaBVH CTpOCHHE, 1 https://resh.edu.ru/subject/29/10/
TOMOJIOTHYECKUM PST
Merta 3TaH — MIPOCTEUIIIHE .

5 TAH M 9Tl = NPOCTCHIIHT 1 https://resh.edu.ru/subject/29/10/

MMPEACTAaBUTECIN aJIKAHOB



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

https://resh.edu.ru/subject/29/10/

OTUWJIEH U MPONUJIEH — MPOCTEUIINE
MIPEICTABUTENH AJIKEHOB

[Ipaktrueckas padota Ne 1. «Ilomyuenue
STUJICHA U U3yYEHUE er0 CBOMCTBY»

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

Ankanuensl. byraguen-1,3 u
metunoyraguen-1,3. [lomyuenue
CHUHTETHUYECKOr0 KaydyKa 1 Pe3UHbI

https://resh.edu.ru/subject/29/10/

10

AJKHMHEL: cocTaB B 0COOCHHOCTH
CTPOCHUS, TOMOJIOTHYECKHMA PSi.
AueruieH — npocreimuni
MIPEJICTAaBUTENb AJTKHHOB

https://resh.edu.ru/subject/29/10/

11

12

BrruunciieHus mo ypaBHEHUIO XUMUYECKOM
peaxiuu

ApeHbl: 6eH301 U TOIYy0J. TOKCHYHOCTh
apeHoB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

13

14

15

16

['enetnueckas cBsA3b YIiI€eBOJAOPOJIOB,
MPUHAJISKANTUX K PA3IMYHBIM KJlaccaM

[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:
MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoaHbIle HCTOYHUKH YTIIEBOAOPOIOB:
MPUPOJIHBIN ra3 U MOMyTHBIE HEPTSIHBIC
ra3bl, He()Th U MPOAYKTHI €€ TIepepaboTKu
KoHnTtponbHas paboTa mo pa3aeny
«YTJIeBOJOPOIBI»

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

17

[IpenenbHBIe OTHOATOMHBIEC CITUPTHI:
MEeTaHOJI U 3TaHosI. BomopoaHas cBs3b

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

MHoroaroMHbIe CIIMPTHBI: 3TUJIICHTJIMKOJIb

18 https://resh.edu.ru/subject/29/10/
U TJIUICPUH
D : .

19 CHOIL: CTPOCHHC thHeKyHH’ (usiacckue https://resh.edu.ru/subject/29/10/
U XUMHNYCCKHUEC CBOUCTBA, HpI/IMeHeHI/Ie
A : .

20 b ICTHABL: GOPMATBACTHL I https://resh.edu.ru/subject/29/10/
aleTalbaerua. AIIETOH
@) 0 .

21 FAHOOCHOBHKE NPEASILHAIC KAPOOHOBLIE https://resh.edu.ru/subject/29/10/
KHCJIOTBI: MypaBbHUHAs 1 YKCYCHAs
IT 6ota Ne 2. «CBoii .

22 paKTiHecKad pa UOTa ® < «ponctpa https://resh.edu.ru/subject/29/10/
pacTBoOpa yKCYCHOM KHUCIIOTBI»
CteaprHOBas U OJICHHOBAs KMUCIIOTHI, KaK

23 MIPEACTABUTENH BBICIINX KaPOOHOBBIX https://resh.edu.ru/subject/29/10/
KHCJIOT
M 0 .

24 bUIA KaK COMH BHCIHH? KAPDOHOBRIX https://resh.edu.ru/subject/29/10/
KHCIIOT, MX MOIOIIEE ACHCTBIE
CrnoxHbIe 3(DUPHI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCTOT. [ MAPOIHU3 CIOKHBIX https://resh.edu.ru/subject/29/10/
3¢upoB
X : .

26 MPPL: THAPOITHS, IPHMCHCHAC, https://resh.edu.ru/subject/29/10/
Ouosorudeckas poJib KUpPOB
YTIeBobI: COCTaB, KiacCH(pHUKAIIUS.

27 Baxueiiiue npeactaBuTeNIu: TIII0K03a, https://resh.edu.ru/subject/29/10/
bpykTO3a, caxaposa
K

28 DAXMAI H L0038 KA TPHPOIUILIe https://resh.edu.ru/subject/29/10/
MOJIMMEPHI
KonTponbHast pabota 1o pasaeny

29 «Kucnopopacoaepxarine opraHHIecKue https://resh.edu.ru/subject/29/10/

COCOAUHECHU A



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

30 AMMHBI: METHJIAMHH M aHWJIMH 1 https://resh.edu.ru/subject/29/10/
AMUHOKHUCIOTHI Kak aM(pOTepHbIe
31 OPraHUYECKHE COCTMHEHUS, NX 1 https://resh.edu.ru/subject/29/10/
Oouosiornueckoe 3HaueHue. [lentuapt
b .
32 CATICH RAi IPHPOAHBIC 1 https://resh.edu.ru/subject/29/10/
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUSI
OCHOBHBIE TTOHITHSI XUMHUH
BBICOKOMOJICKYJISIPHBIX COETMHEHUH.
33 OCHOBHBIE METOOBI CHHTE3a 1 https://resh.edu.ru/subject/29/10/
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[TnacTMaccel, Kay4yku, BOJIOKHA
34 Hroroas xouTpoapHas pabora 1 1 https://resh.edu.ru/subject/29/10/
OBHIEE KOJIMYECTBO YACOB I10 34 3 2
I[MTPOT'PAMME
11 KJTACC
KoanuectBo yacos
Ne HMara DJIeKTpOoHHbIe UG pOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
X i . Atom. D .
1 MMHACCIHI INCMEIIT. ATOM. SICKIPOHHai 1 https://resh.edu.ru/subject/29/11/
KOH(UTYypaIysi aTOMOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
..
2 CHCTeMa XHMHHCCKHX snementos /1. 1 1 https://resh.edu.ru/subject/29/11/
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI aTOMOB
3 SAKOHOMEPHOCTH H3MEHEHILA CBOHCTB 1 https://resh.edu.ru/subject/29/11/

XHUMHUYCCKUX SJIEMEHTOB U UX COGI[I/IHGHI/Iﬁ



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

110 TpyHIaM U rnepuojam. 3HaueHue
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux diaemenToB .M. MenaeneeBa
B Pa3BUTHHU HAyKH

CrpoeHue BelecTBa. XMMUYECKasi CBs3b, €€

BUbI;, MCXaHU3MBI O6p3,30BaHI/I$I
KOBaJICHTHOM CBSI3H. BO,I[OpOI[HaH CBA3b

https://resh.edu.ru/subject/29/11/

BanieHTHOCTB. DNEeKTPOOTPULIATETLHOCTD.
Crenenn okucienus. Bemniectsa
MOJICKYJIIPHOTO Y HEMOJICKYJIIPHOTO
CTpOEHUS

https://resh.edu.ru/subject/29/11/

[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
HctruHHbBIC U KOJUTOUIHBIE PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBope

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COECIVUHEHUN.
I'enernyeckas CBs3b HEOPraHMYECKHUX
BELIECTB, PA3JIMYHBIX KJIACCOB

Krnaccudukanus XuMHUeCKUX peakiuil B
HEOPraHU4YeCKOW U OPraHuYeCKON XHUMUH.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MIPEBPAIICHHS YHEPTUU TIPH
XUMUYECKHUX PEaKIIUSIX

Ckopoctb peakuuu. OOpaTUMbIe peaKIiHy.
XHUMHYECKOE paBHOBECUE

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

10

[IpakTuueckas padora Ne 1. «BnusHue
pa3IMYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

11

12

DNeKTpoIUTHYECKas JUCCOIMALIHS.
[Toustre o BogopoaHOM mokasareie (pH)
pactBopa. Peakiuu noHHOTO OOMEHA.
I'uaposn3 opraHuveckux u
HEOPTraHUYECKUX BEIICCTB

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

peakuuu. [lonarue o0 anexkTponauze
pacIiaBoB U pacTBOPOB colieit

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

13

14

15

16

Kontposnbnas paboTta mo pazaery
((TeOpeTquCKHC OCHOBBI XUMHUN»

MerTaibl, UX MOJIOKEHHE B
[leproanueckoit cucTeMe XMMHUYECKUX
anemenToB 1. . Menpeneesa u
0COOEHHOCTH CTpoeHus aroMoB. O01me
(u3nyeckre CBOMCTBa METANIOB

CniaBbl METaLIOB. DJIEKTPOXUMUYECKUMA
AL HANPSDKEHUNA METAJIOB
XUMHYECKHE CBOMCTBA BaXKHEHIIINX
METaIJIOB (HATPUid, Kaluil, KaIbIUH,
MarHui, aJJlOMAHAN) U UX COSTUHEHUI

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

17

XHWMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COETMHEHUN

https://resh.edu.ru/subject/29/11/

18

19

XMMHUECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COETUHEHUN

ITpakTuyeckas padora Ne 2. "Perienue

AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
«MeTamas»"

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

20

HeMeTaJ'IJ'ILI, HX ITOJIOKCHUC B

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

[Tepuoanueckoit cucreMe XMMUYECKUX
anemenToB JI. Y. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

DU3NYECKUE CBOMCTBA HEMETAILJIOB.
AJTOTpOINS HEMETAILIOB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u yrieposaa)

https://resh.edu.ru/subject/29/11/

22

23

XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPbl U
HUX COeIUHEHUN

XUMHUYECKHEe CBOMCTBA a30Ta, (hocodpa u
HUX COEINHEHUN

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

24

XUMHYECKHE CBOMCTBA yIIIEPO1a, KPEMHUS
U UX COeIUHEHUN

https://resh.edu.ru/subject/29/11/

25

26

27

[IpumeHeHne BaXXHEUIIINX HEMETAIIOB U UX
COE€IUHEHUN

O0001IeHEe U CUCTEMATH3aIMs 3HAHUN 110
teme «HeMeramas». Beraucnenus mo
YPaBHCHHUSIM XMUMUYECKUX PEAKIHIA U
TEPMOXHUMHUYECKUE PACUETHI

[IpakTnueckas padora Ne 3. «Pemienue

AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"HemeTamiasr"»

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

28

KontponbHas padoTa mo TeMaM «MeTamibiy
u «Hemeramib

https://resh.edu.ru/subject/29/11/

29

30

Heopranuueckue u OpraHu4eCKUe KUCIOTHI.
Heopranuueckue u oprannueckue
OCHOBaHUs

AMpoTepHbIEe HEOpPraHUYeCKue U
opraHuueckue coequHenus. ['enernueckas

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

CBSI3b HEOPTraHWYECKUX U OPTaHUYECKUX
BEILIECTB

Poune xumuu B o0ecrieueHuN
9KOJIOTUYECKOM, IJHEPIreTUIECKON U

31 . 1 https://resh.edu.ru/subject/29/11/
MUIIEBOH 0€30M1aCHOCTH, Pa3BUTUU
MEIUITTHBI
[IpencraBienust 06 OOIMIMX HAYYHBIX

32 MIPUHLIMIIAX IPOMBILIUIEHHOTO MOTY4YEHUS 1 https://resh.edu.ru/subject/29/11/
Ba)KHEHUIIINX BEIIECTB
YesoBek B MUpE BEIIECTB K MATCPUAIIOB.

33 XuMuUs U 30pOBBE UeIoBeKa (ypoK 1 https://resh.edu.ru/subject/29/11/
poOPUCHTALINH )

34 HroroBast koHTpoIbHAs paboTa 1 https://resh.edu.ru/subject/29/11/

OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Xumusi, 10 xkmace/ I'abpuensia O.C., OO1mecTBo ¢ OrpaHUYCHHONW OTBETCTBEHHOCTHIO
«IPODA»; Akumonepnoe oo0mectBo «M3narenberBo «IIpocBemenne»

* Xumus, 11 knacc/ I'abpuensa O.C., OO1IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«JIPOD®AY»; AktinonepHoe obmectBo «M3narenscTBo «IIpocBemenne»

METOJJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HacronnHas kHura YUUTCIIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/11/
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