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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE CpeaHero oOmiero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoit @Peaepauun», TpeOOBaHUN K pe3yJibTaTaM
ocBoeHUsl (enepanbHONM 00pa30BaTEIbHOW MPOrpaMMbl CPEIHEro OOIIEero
obpazoBanust  (POII  COO), npencrabieHHeix B DeaepanbHOM
rocyaapcTBeHHOM oOpa3zoBatenbHOM cTanaapte COO, ¢ yuérom Konueniuu
npenojaBaHus  ydyeOHOro mpeamera «XuMUs» B 00pa3oBaTeNbHBIX
opranmszauusax  Poccumiickor — ®depepauun,  peaM3yHOIIMX  OCHOBHBIE
o0pa3zoBaTeIbHbIE MPOrPAMMBI, U OCHOBHBIX MOJOKEHUN «CTpaTerun pa3BUTHUs
Bocniutanusi B Poccuiickoit ®enepanuu Ha 1nepuon go 2025 ropan
(Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJXOJIOB K pa3pabOTKe MPOrpaMMbl 10 XUMHUU, K ONPEIEICHUIO
oOmieil crpateruu OOy4YeHMs, BOCIHTAHUS W Pa3BUTUA OOyYarOIIUXCS
cpeacTBamMu y4yeOHoro mpeamera «Xumus» misg 10-11 kmaccoB Ha 06a3z3oBOM
YpPOBHE  COCTaBWIM KoHUenTyadbHble mojoxenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH L€JeH, COAepXaHUs, pe3yJbTaToB OOydeHUs W
TpeOOBaHMIA K YPOBHIO MTOATOTOBKHU BBITTYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011e00pa3oBaTeIbHON OpPraHU3aluM, SIBISIETCA HEOTHEMIIEMON 4YacThi0 HX
oOpazoBaHHOCTA. OHO CHYXXKHUT 3aBEPIIAIOLIMM H3TAllOM pealu3aluu Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KJIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHUCTEME XHMHYECKOro oOpa3oBaHHsA. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TPUPOMBI, (OPMUPOBAHHMS MHUPOBO33PEHUS U O0OIIeH
KyJIbTYpPhl YEJIOBEKa, a TAaKXKe HDKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0pOBBIO U MPUPOAHOH cpene. Peanusyercs xummudeckoe oOpazoBaHue
oOyyarommxcsi Ha YpPOBHE cpeaHero oOiiero oOpa3oBaHUS CpPeACTBAMHU
y4eOHOro nmnpeaMera «XuUMHUS», COJIEpKAHUE U IOCTPOEHUE KOTOPOIo
OTIpEJIEICHBI B TIPOTPaMME 0 XUMHUHU C YIETOM crielupUKH HAYKU XUMUH, €€
3HAYCHUS B TIO3HAHUU TPHUPOBI U B MAaTEPUATHLHOM JKU3HHU OOIIECTBA, a TAKKE C
y4€TOM OOIIKUX UeNed M NPUHIUIIOB, XapaKTepU3YIOIIUX COBPEMEHHOE
COCTOSTHME CHCTeMBbl cpeaHero oOmiero oOpa3oBanus B  Poccuiickoit
denepanumu.

XUMUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK UTPAET 0COOYIO POJIb B
COBPEMEHHOW IMBWJIM3AllMA, B CO3JaHUM HOBOM 0a3bl MaTepHAIbHOU
KyabTypbl. OHa BHOCHT CBOM BKJIaad B (OPMUPOBAHUE PAIMOHAIBHOTO
HAYYHOTO MBIIUICHUS, B CO3JaHUE IIEJIOCTHOTO TMPEACTaBIeHUs 00
OKpY’KalIlleM MHpE KaK O €JUHCTBE NPUPOABI U YEJIIOBEKa, KOTOPOE
dbopMupyeTCsT B XMMHUU Ha OCHOBE TOHMMAaHHUS BEIIECTBEHHOTO COCTaBa
OKPYKAIOIIEr0 MUPA, OCO3HAHMS B3aMMOCBSI3H MY CTPOCHHEM BEIIECTB, HX
CBOMCTBaMU U BO3MOKHBIMHU 00JIACTSIMU TPUMEHEHHSI.

TecHO B3aUMOJEWUCTBYSI C JPYTMMH €CTECTBEHHBIMU HAayKaMU, XUMHS
CTajia HEOThEMJIEMON YacThbI0O MUPOBOW KYJIBTYPHI, HEOOXOIUMBIM YCIOBHEM
YCHENIHOTO TPYyJa W KU3HU KaKIOTO WieHa oOmiecTtBa. CoBpeMeHHAs XUMUS
KaK HayKa co3uJiaTelibHasi, KaKk HayKa BBICOKMX TEXHOJIOTMU HaIlpaBJieHA Ha
pemieHre ria00adbHBIX MPOOJIEM YCTOWYMBOTO PpAa3BUTHS YEIOBEUECTBA —
CBIPHCBOM, DSHEPreTUYCCKOM, IHUIICBOM, SKOJOIHYeCKOd O€30IacHOCTH H
OXpaHbI 310POBbSI.

B cootBeTcTBUU ¢ 0OmUMH TEISIMU W MPUHIUIIAMUA CPEIHEr0 OOIIero
oOpazoBaHus cojep:xkanue mnpenmera «Xumus» (10-11 kmaccel, 0a30BbIN



YPOBEHb W3YYE€HUSI) OPUEHTUPOBAHO NPEUMYILECTBEHHO Ha OOIIEKYJBTYPHYIO
MOATOTOBKY  OOydYaromuxcsi,  HEOOXOJWMYI WM  JUII  BBIPAOOTKH
MHUPOBO33pPEHYECKUX OPUEHTUPOB, YCIEIIHOI'O BKIIIOUEHHS B KU3Hb COLUYyMA,
OpOAODKEHHs O00pa3oBaHMS B  pa3IUYHBIX O0NACTAX, HE CBSI3aHHBIX
HEINOCPEACTBEHHO C XUMHUEH.

CocTaBrnsOmUMU TpeAMeTa «XHUMHUS» SBISIOTCS 0a30Bble KypChl —
«Oprannueckas xumusi» U «OOIasgs M HEOpPraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHHs KOTOPBIX SBIISIOTCSA OCHOBBI 0a30BOW HAayKH:
CHUCTE€Ma 3HAHUU MO0 HEOPraHWYECKOW XUMUU (C BKIFOUEHUEM 3HAHUM U3 00LIeh
XUMUH) U OpraHn4ecKoil xumuu. @opMupoBaHUE JaHHOW CUCTEMbI 3HAHUH MTPU
U3y4YeHUU TpeaMeTa O0eCIeuyuBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIUX MOHSTUN, 3aKOHOB U TEOPUN XUMUHU.

Crtpykrypa coaepxkanus KypcoB — «Oprannueckas xumus» u «O0mas u
HEOpraHuyeckass XuMus» cHOpMHUpOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CHUCTEMHOIO TMOJXO0Ja K H3YYEHHMIO Y4YeOHOro maTepuana U O0OycCiIOBIEHa
UCTOPUYECKH OOOCHOBAaHHBIM  DPA3BUTHEM 3HAHUM HA  OMNpPEACIEHHBIX
TEOPETUYECKHX YPOBHAX. Tak, B Kypce OpPraHMYEeCKON XUMHUHU BEIEeCTBa
paccMaTpUBAIOTCS Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX U DIIEKTPOHHBIX
IpEACTaBICHUA O cTpoeHuu BemecTB. CBeneHns o0 HM3ydaeMbIX B Kypce
BELIECTBAaX JAKOTCA B pa3BUTUM — OT YIJIEBOJOPOAOB IO  CIOXHBIX
OMOJIOTMYECKH AaKTHUBHBIX CO€QUHEHUH. B Kypce opraHnyeckod XuMmuu
NOJy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETo
0o0pa3oBaHMsI TEPBOHAYAJIBHBIE TMPEACTABICHUS O XHUMHYECKOW CBS3H,
KJIACCHU(PMKAIIMOHHBIX MPU3HAKAaX BEIECTB, 3aBUCUMOCTH CBOWMCTB BEILECTB OT
UX CTPOCHMS, O XUMUYECKON pPEaKIIH.

[log HOBBIM yrjaoMm 3peHuss B IpeaMere «XHMHsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3yYEHHBI Ha ypOBHE OCHOBHOTO 0O0IEro o0Opa3oBaHUS
TEOPETHUUECKHI MaTepuan U (PAKTOJOTHYECKHE CBEJIEHUS O BEUIECTBaX U
XxuMudeckoil peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHuveckas
XUMUSD» 00YyYarolMMCs MPENOCTaBIsAETCS BO3MOXKHOCTh OCO3HATh 3HAUECHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJO0JIOTMYECKUX
NO3UIHM, TIIy0Ke MOHATh UCTOPUYECKOE M3MEHEHHE (DYHKIUH 3TOro 3aKOHA —
oT 00001IaroIel 10 OOBACHSIONIEH U MPOrHO3UPYIOIIEH.

Enunas cucremMa 3HaHUM O BaXHEMIIMX BEIIECTBAX, MX COCTaBe,
CTPOEHHHU, CBOMCTBAX W NMPUMEHEHUH, & TAKXKE O XMMHYECKUX PEaAKIUAX, HX
CYIIHOCTH M 3aKOHOMEPHOCTSAX NpPOTEKaHWs JonoiHsercs B kKypcax 10 m 11
KJIACCOB AJIEMEHTAMHM COJIEPKaHHUS, HWMEIOIIUMHU KYJbTYpPOJIOTHYECKUNA U
OPUKJIAJAHON XapakTep. DTH 3HAHMS CIIOCOOCTBYIOT NOHMMAHUIO B3aHMMOCBSI3U
XUMUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABaTEIbHOM U
NPaKTHYECKOHN ACSITETbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCTIUTAHUIO YBAXKCHHUS
K TpOIeCCYy TBOPYECTBA B OOJACTH TEOPUM U MPAKTUUECKUX MNPUIIOKEHUMN
XUMHUH, I[IOMOTalOT BBITYCKHUKY OpPHUEHTUPOBAThCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYMMBIX HpoOieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH
OCMBICJIUBATh HMHGPOPMAIMI0O M TPUMEHATH €€ [Uid TIOMOJIHEHUS 3HaHUM,
pElIEeHUs] MHTEIUIEKTYalbHBIX M 3KCHEPUMEHTAIBHBIX HCCIIEI0BATEIBCKUX
3amad. B memom coxepikanue ydyeOHOTo mpeamera «XHUMHUS» JaHHOTO YpPOBHS
U3Y4eHUS]  OPUEHTUPOBAHO  HA  (GopMUpOBaHWE Y  OOyYarOmIuXcs
MHUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMAaHUA (PUIOCO(OCKUX UACH, TAKUX KakK:
MaTEepUAIIbHOE  €JUHCTBO HEOPraHMYECKOr0 M  OpPraHUYecKoro  Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOEHUEM, TO3HABAEMOCTh



IPUPOAHBIX SBJICHUN IyTEM 3KCIEPUMEHTA U PELIEHUS MPOTUBOPEUUN MEKIY
HOBBIMU (DaKTaMU U TEOPETUUYECKUMU MPEAIOCHUIKAMH, OCO3HAHUE POJIH XUMUU
B PEIICHUU DJKOJOTUYECKUX TMpoOieM, a Takke mpodieM cOepexeHus
DHEPIETUYECKUX PECYPCOB, CBIPbs, CO3JAaHUS HOBBIX TEXHOJIOTMH U
MaTepUaJIoB.

B nnane pemenus 3amady  BOCIHUTAHUSA, Pa3BUTUA M COLMATIU3ALMHU
oOy4Jaronuxcsi TPUHATHIE MPOrPAMMONA MO XMMHMH MOAXOAbl K ONPEIEICHUIO
COJIep)KaHUsl M TOCTPOEHHUS MpeaMeTa IMpeaycMaTpuBalOT (opMupoBaHHE
YHHUBEpPCAJIbHBIX y4E€OHBIX JEHCTBUI, HMEIONIMX 0a30BO€ 3HAYCHUE IS
pa3IMYHBIX BHUJAOB JACSITEIBHOCTU: PELIEHUs NpoOJieM, NOMCKA, aHauu3a M
o0paboTku  uHGpOpMaLMK, HEOOXOAUMBIX [  MPHOOPETEHUs  OmbITa
IIPAKTUYECKOM M HCCIENOBATEIbCKOW JEATEIBHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XUMHH.

B mpaktuke npenogaBaHus XMMHHM KaKk Ha YPOBHE OCHOBHOI'O OOILIEro
oOpa3oBaHMs, TaK M Ha YpOBHE CpeAHEero ooOiero oOpa3oBaHus, MpU
ONPENEIICHUN COAECP/KATEIIBHON XapaKTEPUCTUKU LEJIeW W3Yy4YEHHs IpeaMeTa
HaIlpaBJICHUEM IMIEPBOCTEIICHHOW 3HAYMMOCTH TPAAMIMOHHO IPU3HAETCA
dopMupoBaHHE OCHOB XWMHUYECKOW HAyKHM Kak oO0JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, INPAKTUYECKOW JEATEIBHOCTH YEJIIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOW TOYKH 3pPEHUS TaKOU
NOAXOA K OIPEACIICHUIO LEJIeW H3y4YeHUs IIpeaMeTa SBJSIETCA BIIOJHE
OIPABIAHHBIM.

CoryacHO JaHHOW TOYKE 3pEHUS IIaBHBIMM LEISMHU HW3Y4YEHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBnsoTCS:

o (opmMupoBaHHE CHCTEeMBl XHMHYECKHX 3HAHUN KaK BaKHEHIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE
KOTOpPOM JIeKaT KIIIOYEBbIE MOHATUA, (yHIAMEHTAIbHbIE 3aKOHBI H
TEOPUU XHMHH, OCBOCHHE S3blKa HAyKH, YCBOCHHE W IIOHUMAaHHE
CYILIHOCTH JIOCTYIHBIX O0O0OOIEHHH MHPOBO33PEHUECKOTO Xapakrepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBJICHNS,

e (dopMUpOBaHME U pa3BUTHE TMPEJICTABICHUI O HAYYHBIX METOJaX
MO3HAHHS BEIIECTB M XHMHYECKUX pEaKIHUil, HEOOXOAUMBIX JUIs
OpuOOpeTEeHUs yMEHHUH OpHUEHTUPOBATHCA B MHpPE BEUIECTB H
XUMHUYECKUX SIBJICHUH, UMEIOIINX MECTO B NPUPOAE, B IPAKTUUECKON U
MMOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUH M CIHOCOOOB  JIEATEIIBHOCTH, CBSI3aHHBIX C
HAOMOJIECHUEM U OOBSICHEHHEM  XUMHUYECKOTO0  JKCIEPHUMEHTa,
coOmroIeHneM TMpaBuil 0€30MMacHOT0 0OpaIeHuUs C BEIIECTBAMH.

Hapsiny ¢ stum, copepkarenbHass XapakTepUCTHKA LeEIed W 3a7ad
U3Yy4YEHUS MpeAMeTa B MPOrpaMMe MO XMMHHM YTOYHEHA U CKOPPEKTHPOBAHA B
COOTBETCTBUM C HOBBIMM IPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIEero
oOpazoBanus. CerogHs B NPeNoJaBaHUM XUMUU B OOJIbIIEH CTENEHU OTIAETCSA
OpEeaNoYTeHUEe  MPAKTUYECKOM  KOMIIOHEHTE  COAEpXkKaHHUS  OOy4YeHHs,
OPUEHTHUPOBAHHOW HAa TMOATOTOBKY BBIIYCKHHKAa 00II€00pa3oBaTEIbHON
OpraHM3aliy, BIAJACIOIMIEr0o He HabopoM 3HaHUM, a (QYHKIHOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMU aKTUBHOIO IMOJTYYEHUS 3HAHUI
Y IPUMEHEHUS UX B PEATbHOM KU3HU JIJISl PEIICHUS MPAKTUYECKHUX 3a/1a4.

B cBs3uM ¢ 3TUM npu U3ydYEHHHM NpeaMeTa «XUMUsS» JTOMUHUPYIOLIEe
3HaYeHHE MPUOOPETAIOT TaKKUe LENH U 3a]a4H, KaK:

aganTanus OOy4YarolMXCs K YCIOBUSAM JIMHAMHYHO PAa3BHUBAKOLIETOCS
MUpa, (GOpMHUPOBAHUE HUHTEIJICKTYabHO PAa3BUTOW JUYHOCTH, TOTOBOM K



caMO0Opa30BaHUIO,  COTPYAHUYECTBY,  CAMOCTOATEIBHOMY  MPHHSITHIO
IPAaMOTHBIX PENIEHUH B KOHKPETHBIX J>KU3HEHHBIX CHUTYAIUSAX, CBS3aHHBIX C
BEIIECTBAMHU U UX IPUMEHEHHUEM;

dopMupoBaHue y OOyYarOIIMXCS KIIOYEBBIX HABBIKOB (KIIOUYEBBIX
KOMIIETEHIINI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE JI Pa3IMYHBIX BUIOB
NESTENHbHOCTH: PEHICHHWS MpoOJieM, TIOWCKa, aHamu3a W o0paboTKH
uHhOpMaIIK, HEOOXOMUMBIX ISl TPUOOPETCHUS OIbITa JEATeILHOCTH,
KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XMMHHU, & TAKXKE JUIS OLIEHKU C
HO3UIMI SKOJOTHYECKOW Oe30MacHOCTH XapakTepa BIMSHHUS BEIIECTB H
XUMHUYECKUX MPOIIECCOB HAa OPTaHM3M YEJIOBEKA U IPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW O0O0ydYaroImuXcs: CIIOCOOHOCTH CaMOCTOSATEIHLHO MPUOOpETaTh
HOBBIE€ 3HAHUS MO XMMHUHU B COOTBETCTBUHM C XKMU3HEHHBIMU MOTPEOHOCTSIMH,
UCTIOJb30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOJOTUU HJS TMOUCKA H
aHalM3a Y4YyeOHOM W HAay4HO-TIONMYJAPHOW HMHPOPMAIMH XUMHYECKOTO
COJIep>KaHus;

¢opMupoBaHHEe U pa3BUTHE Yy OOYYaIOUIMXCA aCCOLIMATUBHOTO M
JIOTUYECKOT0 MBIIUICHUS, HaONI0AaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpble OCOOEHHO HEOOXOAUMBI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU H
IPOBEJCHUH XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIHTaHHE Yy OOydYaromuxcs YOeKIEHHOCTH B T'yMaHUCTHUECKOMN
HANpPaBIEHHOCTU XUMHUHU, €€ BaKHOM POJU B PEHICHUU TI00aJIbHBIX MPoOIeM
paIoOHaIBHOTO MPUPOIOIIOIB30BAHNS, TIONOJHEHUS YHEPTETHUECKUX PECYPCOB
U COXpaHEHHUS TPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH
OEepeXKHOTO OTHOLICHHS K TPUPOJE U CBOEMY 3JIOPOBBIO, a TaKxKe
NPUOOPETEHHS OMbBITA HWCIONB30BAHUS TONYYEHHBIX 3HAHUN IS TPUHATHS
IPaMOTHBIX PEMICHUH B CUTYaIlUSIX, CBA3aHHBIX C XUMHUYECCKUMU SIBIICHUSIMH.

B yueOHOM miiaHe cpeaHero oOwEero oOpa3oBaHUS MpPEAMET «XHUMHS»
0a30BOro ypoBHsS BXOJUT B COCTaB mNpeAMeTHON obnactu «EctectBeHHo-
Hay4YHBIE TTPEIMETHI».

OOmiee 4Mcno0 4yacoB, OTBEACHHBIX JUIS M3Y4YEHHUS XMMHUHU, Ha 0a30BOM
YPOBHE CpeAHEro o01ero oopa3zoBanusi, cocranisier 68 yacos: B 10 knacce — 34
yaca (1 gac B Heznento), B 11 kiacce — 34 gaca (1 yac B Henemto).



COJEP XAHME OBYYEHUA
10 KITIACC
OPTAHUYECKASA XUMUA

Teopernuyeckue 0CHOBbI OPraHUYECKOM XUMMHUH

[Ipenmer oprann4yeckor XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHUE
B ITOJIyYCHHH HOBBIX BELIECTB U MATEPHUAJIOB. T€OpHs CTPOCHHSI OPraHUYECKUX
coennHeHnii A. M. bytiepoBa, €€ OCHOBHbIE MOJOXKEHHS. CTPYyKTypHbIE
(dopMyIbl OpraHu4ecKuX BelecTB. ['omMomorus, n3omMepus. XuMuieckas CBs3b
B OPTaHUYECKUX COCAUHEHUAX — OIMHAPHBIC U KPATHBIE CBS3H.

IIpencraBienue 0  KJaccU(PHUKAIMM  OpPraHMYEeCKUX  BEILECTB.
HomeHnkiaTypa opraHMueckux COeJUHEHUH (CUCTEMATUYECKasl) U TPUBUAJIbHBIE
HAa3BaHWsI BKHEUILINX IIPEACTABUTENIEH KIIACCOB OPTaHUYECKUX BELIECTB.

OKCNEepUMEHTAIBHBIE METOAbl W3YYEHHUs BEIIECTB M UX MNPEBpPALICHUMN:
O3HaKOMJIEHHE C OOpa3llaMH OpPraHMYECKHUX BEIIECTB U MaTepualiaMd Ha UX
OCHOBE, MOJEIHPOBAHUE MOJIEKYJ] OPTraHWYECKHUX BELIECTB, HAOIOJECHHUE U
ONMCAaHHUE JAEMOHCTPALMOHHBIX OIBITOB II0 IPEBPAIICHUI0 OPraHUYECKUX
BELIECTB [TPU HarpeBaHuH (I1aBlIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKUU psAd. MeraH u 3TaH —
OpocTeHIne MPEeACTaBUTENN AlKaHOB: (U3NYECKUE U XUMHUYECKHE CBOMICTBa
(peakuuu 3aMEUIEHUs] M TOPEHMs), HAXOXKJIECHHWE B MPUPOJE, MOJYyYECHHUE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKHUI psAll. DTUIEH U MPONUIECH
— NPOCTEHIINE NPEICTABUTENN AIKEHOB: (PU3HMYECKUE U XUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATALUHA, OKHUCICHHS U
NOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaauensl: OytanueH-1,3 u metmnOytaauen-1,3: cTpoeHue, BaKHeHIINe
XUMHAYECKHUE CBOMCTBaA (peakuus NOJINMEPU3ALIIH). [Tonyuenue
CUHTETHYECKOTO KaydyyKa U PE3UHBI.

AJNKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKHI psi.
ALIETAJIECH — TMPOCTEUIIMKA NPEACTABUTENb AaJIKHMHOB: COCTaB, CTPOCHHE,
¢usznyeckue U XUMHYECKHE  CBOMCTBa  (peakuuu  THIPUPOBAHUS,
raJIOT€HUPOBAHMUS, TUAPATALNN, TOPEHUS ), IOJTYUYEHUE U TPUMEHEHUE.

Apenbl. ben3zon: coctas, cTpoeHue, GuU3NUECKUe U XUMUYECKHE CBOMCTBA
(peakuuu TrajoreHUpoBaHUS W HUTPOBAHHMS), NOJYYEHHUE M IPUMEHEHHE.
Tonyon: cocmas, cmpoenue, guzuueckue u xumuuecKue ceolcmea (peaxyuu
2aN102eHUPOBAHUsl U HUMPOBAHUsL), NoJydYeHue u npumeneHue. TOKCUYHOCTH
apeHOB. | 'eHeTHYecKass CBSA3b MEXAY YIVIEBOAOPOAAMH, NPUHAUICKAIMMMU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoHbIE UCTOYHUKHU YIJIEBOAOPOAOB. [IpUpOaHBIA ra3 W MOMyTHBIE
HedTaabie Ta3el. HedTh u e€ npoucxoxaenue. CrocoOsl nepepadboTku HedTH:
NIEPErOHKA, KPEKUHI (TEPMHYECKHI, KAaTaJUTUYECKUi), nmuposu3. IIpoaykTsl
nepepaboTkn He(pTH, HX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.
Kamennsrii yroias 1 IpoayKThI €ro mepepadoTKH.

OKCHEepUMEHTAIBHBIE METOAbl W3YUYEHHUs BEIIECTB M UX MNPEBpPALICHUMN:
O3HaKoOMJIeHHE ¢ oOpaslaMu IUIacTMacC, KaydyKOB U PE3UHBI, KOJUICKIHH
«Hedbts» u «Yromp», MOJEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJIOB H



TaJIOTEHONPON3BOAHBIX, IPOBEICHUE MPAKTUYECKOW palboThl: MONy4YECHHE
OTUJIEHA U U3YUYEHHE €TI0 CBOMCTB.

Pacuérnsie 3anaun.

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOM peaknuu (Macchl, 00bEMma,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM HPOAYKTa PEAKIUH IO H3BECTHBIM
macce, 00bEMY, KOJIMUYECTBY OJIHOTO M3 HCXOJIHBIX BEIIECTB WU IMPOIYKTOB
peaxkuum).

Kuciaopoaconep:xamue oprannyecKue coeinHeHHUs

[IpenenpHble OQHOATOMHBIE CHUPTHI. METaHON M JTAaHON: CTPOEHUE,
dbu3nUeckue W XUMHUYECKHE CBOWCTBA (pEaKkIWM C AKTUBHBIMU METAJUIAMH,
raJIor€eHOBOJIOPOJaMy, TOPEHHE), NPUMEHEHHE. BoIopoaHbIE CBA3M MEXIY
MOJIEKYJIaMU CIIUPTOB. /[eficTBHE MeTaHoIa U 3TaHOJIa Ha OPTaHU3M YEJI0OBEKA.

MHOroaToMHbI€ CHUPTHL. OTUJIEHIJIMKOIbL W TJUIEPUH: CTPOEHUE,
¢usznyeckue M XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl peakuusi Ha MHOIOaTOMHbIe ciupThl). [leficTBue Ha
opranusM yenoBeka. [[puMeHneHre riunepuHa u STUICHTIIUKOIIS.

deHon: cTpoeHUE MOJNEKYJbl, (U3NYECKHEe M XUMHUYECKHE CBOICTBA.
Toxcuunocth penoina. [Ipumenenue denoa.

Anbaeruapl U kemouvl. Dopmanbiaeruy, aneTalbICTUI: CTPOCHHUE,
¢usnyecKkue U XUMUYECKUE CBOMCTBA (PEeaKIMM OKUCIICHUSI U BOCCTAHOBJICHHUS,
KauECTBEHHBIE PEAKIIUH), I0YyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelEIbHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas H
YKCYCHasi KHCJIOTBL: CTPOEHHE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA,
oOmme nns Kjacca KUCIOT, peakmus dSTepupuKaluu), TMOIyYeHHE U
npuMenenune. CTeapuHoBasi U OJIEMHOBAS KUCIOTHI KaK MPEACTaBUTENN BBICIIIUX
KapOOHOBBIX KHUCJIOT. Mblla Kak COJM BBICHIUX KAapOOHOBBIX KHCIOT, HX
MOIOILIEE IEHCTBHE.

Crnoxuble 3(upel Kak MNPOU3BOAHBIE KApOOHOBBIX KHCIOT. [ 'maponus
cnoxubX  d¢pupoB. Kupsl. T'mapomus xupoB. Ilpumenenune KHPOB.
buonornyeckast poab KUpPOB.

VYrneBompl: cocraB, Kiaccuukamus —yrieBoAoB  (MOHO-, JU- W
nonucaxapunbl). [nroko3a — mnpocTediuid MOHOcaxapuj: OCOOEHHOCTH
CTPOCHHS MOJIEKYJIbI, PU3NYECKUE U XMMHUECKHUE CBOMCTBA (B3aUMOACHCTBHE C
ruapokcugom Menu(Il), okuciaenne aMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIFOKO3bl), HAXO0KJIEHUE B MPUPOJE, IPUMEHEHHE,
ounosorundeckas poib. Dorocunre3. OpykTo3a Kak U30MEP TITHOKO3bI.

Kpaxman u nemirono3a Kak NpupoaHble noauMepsl. CTpoeHue Kpaxmaiia u
HEeJUTI0JIO3bl. PU3NYecKHe M XHMHYECKHME CBOMCTBAa Kpaxmaja (THApOJIH3,
Ka4eCTBEHHAsI PEAKLIMS C HOJOM).

DKCIEpUMEHTANbHBIE METOAbl M3Y4YEHHUs BELIECTB M HUX MPEBpAILCHUI:
npoBeJieHHe, HAOIIOACHUE U ONMHUCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: FOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKLIUN OJHOATOMHBIX CIIUPTOB (OKUCJIEHHUE 3TaHONA
okcusioM meau(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJACHCTBUE TIHIIEpUHA C
rugapokcugom Mmenu(Il)), anpaernnoB (OKMCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedpa(l) u rugpoxcumom menu(ll), B3aumopeicTBHe Kpaxmana ¢
MOJIOM), MPOBEACHHE MPAKTUYECKOM padOTHI: CBOMCTBA PacTBOPa YKCYCHOU
KHUCJIOTHI.

Pacuérnsie 3anaun.

Brruucnenns mo ypaBHEHWIO XHUMHYECKOW peaknuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM HPOAYKTa PEAKIHH IO H3BECTHBIM




macce, 00bEMY, KOJIMUYECTBY OJIHOTO M3 HCXOJIHBIX BEIIECTB WU IMPOIYKTOB
peaxkuun).

A30TCOoIepKalye OPraHuv4eCcKue COCINHEHUS.

AMUHOKHUCIOTBI  Kak  amM(OTEepHblE  OPraHUYECKUE  COEAMHEHUS.
®duznyecknue U XMMHUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMEpE IIIMIMHA).
buonornyeckoe 3HaueHne aMHUHOKUCIOT. [lenTuap.

benku kak mpupoJHbIE BBICOKOMOJIEKYJIIpHBbIE coequHeHus. llepBuunas,
BTOpPHYHAs U TPETUYHAs CTPYKTypa OENKOB. XMMHUYECKHE CBOMCTBa OEIKOB:
TUAPOJIN3, IEHATYpALHsl, KAYECTBEHHbIE PEAKIIMU HAa OEJIKH.

OKCNEepUMEHTAIBHBIE METOABl W3YYEHHUs BEIIECTB M UX MNPEBpPALLCHUMN:
HAOII0ICHNEe U OMHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: J€HATypalus OENKOB
IIPU HArpEBaHUH, [IBETHBIE PEAKIIUU OCIIKOB.

BbicokOMOJIEKY IsIPHbIE COCUHEHM S

OCHOBHBIE TOHATHS XHUMHHM  BBICOKOMOJIEKYJSIPHBIX  COEIUHEHUI:
MOHOMED, IOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJMMEPU3ALNN, CPEAHSA
MOJIEKYJIsipHass Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISPHBIX
COCAMHEHNN — OJIMMEPU3ALMSA U ITOJIMKOHACHCALINS.

OKCNEepUMEHTAIBHBIE METOAbl W3YUYEHHUs BEIIECTB M UX MPEBpPALICHUMN:
O3HAaKOMJIEHME C oOpa3laMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peasmszannss MeXNpeIMETHBIX CBSA3EH MNPU M3YYEHHM OPraHUYECKOMN
xumun B 10 Kjacce OCYIIECTBISETCS dYepe3 MCIOJb30BaHME Kak OOIuX
€CTECTBEHHO-HAYYHBIX MOHATHHA, TaK M IMOHATUH, SBISIOIIUXCS CHCTEMHBIMU
JUISL OTZAEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO I[IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHBbIE TOHATHUS: SIBICHHE, HAy4YHBIM (axT,
TUIOTE3a, 3aKOH, TEOpHs, aHAIM3, CUHTE3, KJIacCU(UKALUA, MEPUOIUIHOCTS,
HaAO0JII0ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOAECIIUPOBAHUE.

@dusnka: Marepus, OSHEpPrus, Macca, aroM, DJJEKTPOH, MOJIEKyJa,
DHEPTeTUYECKUN YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHHE
BEIIECTBA, (PU3MUECKHE BETUUMUHBI U €AUHUIIBI X U3MEPEHHUS.

buonorus: xnerka, opranusMm, 6uocdepa, oOMeH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMONOrMYECKH aKTHBHBIE BemlecTBa (O€NKH, YTJIEBOJIBI, KHUPHI,
(dbepMeHTHI).

l'eorpadusa: MuHepanpl, TOpPHBIE TOPOJBI, TOJE3HbIE HCKOIMAEMBIE,
TOILJIMBO, PECYPCHI.

TexHonorus: NUIIEBbIE NPOIYKThI, OCHOBBI PallMOHAIBHOIO IHUTaHUA,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IIPENapaThbl, MaTEpUaIIbI
U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMUH

XVAMHUYECKHI 3JIeMEHT. ATOM. SIpo aromMa, HW30TONBL. DJIEKTPOHHAs
000109Ka. DHEPreTUIECKUE YPOBHHU, TOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeieHusl JIEKTPOHOB M0 OpOUTAIIAIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TIEPUOJIOB. DIEKTPOHHAS KOHPUTYpAIUs aTOMOB.

[lepuomnueckuit 3akoH u llepuoamyeckas CHCTEMA XHUMHYECKUX
sanemenToB JI. WM. MenaeneeBa. CBsA3b MNEPUOAUYECKOTO 3aKOHA U



[lepuonnueckoit cucremMbl xumuyeckux diaemeHToB JI. WM. MenneneeBa ¢
COBPEMEHHOM TEOpHEeH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB U OOpa3yeMbIX MMHU MPOCTBIX U CIIOKHBIX
BELIECTB MO IpyNIaM MW IepuojaaM. 3HAYEHHE MEPUOAUYECKOr0 3aKOHa B
Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIbI XUMHUUYECKOW CBs3U
(KOBaJICHTHAsI HETIOJISIPHASI U MOJISIpHAs, HOHHAs, METAIIIMYecKas). MexaHu3Mbl
00pa30oBaHUsI KOBAJEHTHOM XHWMHYECKOM CBs3M (OOMEHHBIA U JIOHOPHO-
akuentopHslii). BogopoaHas cBs3b. BalleHTHOCTh. DJIEKTPOOTPULIATEIBHOCTb.
Crenenp okucneHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISpHOTO M HEMOJIEKYJIPHOTO CTPOEHHS. 3aKOH
IIOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. [UNBI  KPUCTAIMYECKUX  PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAJUIMUECKON PEIIETKU.

[IonaTne 0 nucnepcHbIX cucremax. MICTUHHBIE W KOJIIOMAHBIE PACTBOPBI.
MaccoBas 10J11 BEIIECTBa B paCTBOPE.

Knaccudpukanus  HEOpraHMYECKHMX  COEIUHEHUH. Homenknarypa
HEOPraHUYECKUX BEIIECTB. [ eHeTnueckas CBA3b HEOPraHWYECKUX BEIIECTB,
IIPUHAUIEKAIIMX K PA3JTUYHBIM KJIACCaM.

Xumuyeckass peakius. Kriaccuukamuss XUMHUECKHX peakiuil B
HEOPraHWYECKON M OPraHNYeCKOM XMMHH. 3aKOH COXPaHEHUS! MAacChl BEILECTB,
3aKOH COXPAaHEHUS U IIPEBPAILECHUS SJHEPTUU IPU XUMUUYECKUX PEAKLIMIX.

CkopocTp peakiuu, €€ 3aBUCUMOCTh OT pPAa3IUYHBIX (aKTOPOB.
OOparumble peakuud. XUMHUYECKOEe paBHOBecHe. DakTOpbl, BIUSIOIIME HA
COCTOSIHME XUMHUYECKOro paBHOBecHs. [Ipunnun Jle [latense.

OnexTponutuyeckas auccoruanus. CuinbHble U cilabble SJIEKTPOIUTHI.
Cpena BOJIHBIX paCTBOPOB BEILIECTB: KUCAsl, HEUTpaIbHAas, MIETOYHAS.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

OKCNEepUMEHTAIBHBIE METOAbl M3YUYEHHUs BEIIECTB M UX MPEBpPALICHUMN:
neMoHcTpauusa Tadnun «llepruoguyeckas cuctemMa XHUMHYECKHX 3JIEMEHTOB /1.
N. MenaeneeBay, U3ydyeHrne MOJENIEH KPUCTAIIMYECKUX PEIIETOK, HAOII0ICHHE
Y ONUCAaHUE JIEMOHCTPALMOHHBIX M JIA0OPATOPHBIX OMNBITOB (pa3joKEeHUE
IIEPOKCHJIa BOAOPOAA B IPHUCYTCTBUM KaTalau3aTropa, ONPEACIICHUE CPEIbI
pPacTBOpPOB BEIIECTB € NOMOIIBI) YHMBEPCAJIBHOIO HWHIAMKATOPA, PEAKLHH
MOHHOTO OOMEHA), MPOBEACHHUE MPAKTUYECKOU padoThl «BiausHUE pa3nHYHbIX
(bakTOpOB Ha CKOPOCTh XUMHUYECKOIN peaKium.

Pacuérnsie 3anaun.

Pacuétel 1o ypaBHEHUSM XUMHUYECKHMX pEaKkUHid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACYETHI C UCIOJIB30BAHUEM IOHIATHSA «MACCOBas
JIOJISI BELIECTBAY.

Heoprannueckasi xumust

Hemeramnsl. Ilonoxkenne HemerauioB B Ilepuogudeckon cucreme
xumMuueckux snemeHToB J[. Y. MenpeneeBa u 0COOEHHOCTH CTPOEHHUSI aTOMOB.
du3nuecKkrue CBOICTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuUMeEpe
KHCIIOpoa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAKHEUIIINX HEMETAIIOB (TaJIOTEHOB, CEPHI, a30Ta,
dochopa, yrmepoma ©W  KpeMHHS) W WX  COCIUHEHHH  (OKCHJIOB,
KHCIIOPOACOIEPKAINX KUCIOT, BOJOPOJAHBIX COETUHEHU).

[IppuMeHeHne Ba)KHENIIINX HEMETAJUIOB U KX COCIUHEHHUM.

Mertamnsl. [lonoxenune MmeramuioB B [lepuoandyeckoi cucteMe XuMHUYECKUX
anementoB JI. M. MenneneeBa. OCOOCHHOCTH CTPOEHUS AJIEKTPOHHBIX



00oouek atoMoB MeTaiioB. Ob6mue pusznyeckue cBoicTBa MeTauioB. CIutaBbl
METAJIJIOB. DIEKTPOXUMUUECKUHN Pl HAMIPSYKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METANIOB (HATpHM, Kalui, KaablUu,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHEHUMN.

O6mue crocoOsl moayyeHus: MeTauioB. [IpuMeneHrne MeTamuioB B ObITY U
TEXHHUKE.

DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX MPEBpAILCHUI:
U3YUYEHUE KOJUIEKIMU «MeTaibl U CIUIaBbD», 00pa3l0B HEMETAIUIOB, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a/1ad, HAOMIOICHNEe W OMUCAHUE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aMMOJCHCTBUE THAPOKCHAA  ATIOMUHUSL  C
pacTBOpaMH KHCJIOT M IIEJIOYEH, KAYECTBCHHBIE PEAKIUMHA Ha KATHOHBI
METaJLJIOB).

Pacuérnsie 3anaun.

Pacuérter Macchr BemecTBa mwim 00bEMa Ta30B M0 U3BECTHOMY KOJIHMYECTBY
BEIIECTBA, MAacCe WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacuy€rsl mMacchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIU
OJHO U3 BELIECTB UMEET ITPUMECH.

XuMHus U KU3Hb

Ponp xuMum B o0ecrieueHny SKOJI0THUECKOM, SHEPTETUUECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [[OHATHE O HAyYHBIX METOJax MO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIIHM.

[IpencraBnennss 00 OOMMUX HAYYHBIX TMPUHIMANAX TPOMBIITUICHHOTO
MOJTYy4YE€HUS BAXKHEUIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPUAJIOB: BAXKHEUIIME CTPOUTEIIBHBIE
Marepuaibl, KOHCTPYKLIMOHHBIE MAaTEpUAIbl, KpAaCKH, CTEKIIO, KepaMHKa,
MaTepuaibl ISl 3JEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAJIbHBIE
yA0OpeHus.

XUMHSI U 300POBbE UYEIIOBEKA: MPABWJIA UCITOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MNpaBuja OE30MACHOTO HCIMOJIb30BaHUS MPENapaToB OBITOBOM
XVMMHU B IOBCETHEBHOW JKU3HMU.

MexXnpeaMeTHbIE CBSI3H.

Peanuzamuss MeXnpeaIMETHBIX CBsA3€M Tpu H3ydyeHUH oOmeil wu
HEOpranndeckod xumuu B 11 Kjacce OCyIIECTBISETCS Yepe3 HCIOJIb30BaHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHMI, TaK W MOHATHH, SABJISIOMIUXCA
CHCTEMHBIMU JJISI OTACIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHSI: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH,
TEeOopus, aHalu3, CHUHTE3, KiIaccu(PpUKalus, MePUOANIHOCTh, HAOIIOJCHUE,
DKCIEPUMEHT, MOJCITIUPOBAHUE, U3MEPEHUE, SBJIICHUE.

du3nKa: MaTtepusi, SHEPTUsi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH,
VWOH, HW30TOIl, PAAWOAKTUBHOCTb, MOJIEKYJa, JHEPreTUYECKHN YpPOBEHb,
BEIIIECTBO, TEIO, O0BEM, arperaTHOe COCTOSHHE BEIIECTBA, (u3nyeckue
BEJIMYUHBI U €IMHULBI UX U3MEPEHHUS, CKOPOCTb.

buonorusa: xknerka, opraHusM, OdKOocucTeMa, Owochepa, Makpo-
MUKPO3JIEMEHTbI, BATAMUHBI, OOMEH BEIIECTB B OPraHU3ME.

l'eorpadusi: MuHepanbl, TOPHBIE TMOPOJbI, TIOJE3HBIE WCKOMAeMEIE,
TOILUIABO, PECYPCHL.

TexHomnorus: XUMHUYICCKasA IIPOMBIIIJICHHOCTD, MCTAJLIIyprusi,
IMPpOU3BOACTBO CTPOUTCIIBHBIX MaTCpUaJIOB, CEIbCKOXO03s1CTBEHHOE
IMpOnu3BOACTBO, muIcBas IIPOMBIIIJICHHOCTD, (I)apMaI_IeBTI/I‘-IeCKaﬂ

IMPOMBIINIJICHHOCTDb, IIPOMU3BOJACTBO KOCMCTHYCCKUX IIPCIIaApaTOB, IIPOMU3BOJACTBO



KOHCTPYKIIMOHHBIX MaTcpuaioB, SJICKTPOHHAA IMPOMBIINIJICHHOCTD,
HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA IIPOTPAMMBI 110
XM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pE3yJbTaTaM OCBOCHUS
00yJaronMMucss TPOrpaMM CpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeIMETHbIM H INpeaMeTHbIM). HaydHo-MeToaudeckoil OCHOBOM Ui
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOrPaMM CPEIHEr0 0OIIEro
00pa30BaHUs SIBISETCS CUCTEMHO-JIEATEIbHOCTHBINA MTOAXO/.

B cooTBeTcTBHM € CUCTEMHO-IEATEIBHOCTHBIM IMOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS IpeIMeTa « XUMHs» Ha YPOBHE CPEIHETO
00111er0 00pa30BaHUs BbIJIETIEHBI CIEAYIONINE COCTABISIONIME:

OCO3HaHHE OOYYAIOIIMMUCA POCCUNCKON Tpa)TaHCKOW HWIECHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTHA U CAMOOIIPE/IEIICHHIO;

HaJINYME MOTUBAIIUHU K O0yUEHUIO;

I[EJICHANIPABJIICHHOE DPAa3BUTHUE BHYTPEHHHX YOEXKIEHUN JUYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJuLMi 0a30BOM HayKH
XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NESATENBHOCTH LIECHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, IPUCYIIUMH LEJIOCTHOM
CUCTEME XUMHYECKOT0 00pa30BaHus;

HaJIMYKME [PABOCO3HAHUS D3KOJIOTMUECKOW KYJIBTYpbl H CIIOCOOHOCTH
CTaBUTb LIEJU U CTPOUTH )KM3HEHHBIE TIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS NMpeaMeTa « XUMHs» JOCTUTAIOTCS B
€IMHCTBE YYEOHOW M BOCIHUTATEIbHON [JEATEIBHOCTH B COOTBETCTBUHM C
I'YMAHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, IyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMU U UealaMH POCCUIICKOTO I'Ppa’KJaHCKOI0 00IECTBA, IPUHATHIMU B
oO1iecTBe HOPMaMH U MPaBUJIAMU MOBEACHUSA, CIOCOOCTBYIOIIMMH TpOIECCaM
CaMOINO3HAHUS, CaMOPa3BUTHS W HPABCTBEHHOIO CTAaHOBJIEHUS JUYHOCTU
00yyaroImmxcs.

JIMYHOCTHBIE PE3yJbTAThl OCBOEHUS MpeaMeTa «XUMHSD» OTPaKaAOT
c(OPMUPOBAHHOCTH OIbITA MO3HABATEIPHOM M TMPAKTUYECKOW NEATEIbHOCTH
oOyJaronuxcs o peaqu3alii TPUHATHIX B OOIECTBE LIEHHOCTEN, B TOM YHCIIE
B YacCTH:

1) rpaaaHCKOro0 BOCIIUTAHUSA:

OCO3HaHUsl  OOy4YaOIIMMHCS CBOMX KOHCTUTYLMOHHBIX TIpaB U
0053aHHOCTEM, YBaKEHUS K 3aKOHY U ITPABONOPAJIKY;

IPEICTAaBICHNUS O COLMAJIBHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATENBHOCTU MPU CO3JaHHUH
y4€OHBIX MPOEKTOB, PEIIEHNN YY€OHBIX U ITO3HABATENIbHBIX 33/1a4, BHIITOJIHEHUH
XUMUYECKUX 3KCIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh M NPUHUMAaThb MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTHI IpYTUX MPH aHAIHU3€ PA3IUYHbIX BUJIOB YUYEOHOH 1EATEIbHOCTH;

2) IATPHUOTUYECKOI0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOIIEHHSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OT€UYECTBEHHON XUMUM;

YBaXEHUS K IMPOLIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOIO
IPUMEHEHUS XUMHUH, OCO3HAHUS TOTO, YTO JOCTHUKEHUS HAYKU €CTh PE3yJIbTaT



JUITATENbHBIX ~HAOMIOJEHUM, KPOIMOTIUBBIX 3KCIEPUMEHTAIBHBIX IOUCKOB,
MNOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpPECAa M MO3HABaTEIbHBIX MOTHUBOB B IOJYYEHUU U MOCIEAYIOLIEM
aHanyM3e  MHPOpPMAIMM O  TEpPEJOBBIX  JOCTIDKEHHUAX  COBPEMEHHOM
OT€UYECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MIOBE/ICHHUS;

CHIOCOOHOCTH  OIIEHMBAaTh CHUTyallUH, CBSI3aHHBIE C XUMUYECKUMH
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYACh HA MOPAJIBbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEJEHUE U MOCTYIKA CBOUX TOBAapUIIEH C
NO3ULMKA HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IOCIEACTBHI ITHX
HOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHUsl IIEHHOCTEH 3J0pOBOTO M 0€30MacHOro o0pasza KHU3HW,
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (pU3MUecKOMy U
NICUXUYECKOMY 3/I0POBbIO;

coOmro/ieHrs mpaBuil 0€30MacHOr0 OOpaIIeHUsS C BEMIECTBAMH B OBITY,
IIOBCETHEBHOM KM3HU U B TPYIOBOM JAEATEIBHOCTH;

NOHUMAaHUS LIEHHOCTU TMPAaBUJ WHJWBHAYaJIbHOTO M KOJUIEKTUBHOIO
0€30MacHOro0 MOBEACHUS B CUTYalMSIX, YIPOXAIOLIUX 3/J0POBbI0 M KU3HU
JIIO/ICH;

OCO3HaHWSl  MOCIEICTBUM M HENpPUATUS  BPEOHBIX  NPUBBIYEK
(ynmoTtpeOiaeHus alKoroisi, HAPKOTUKOB, KYpEHUs);

5) TpyA0BOr0 BOCIIMTAHMS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B  y4eOHO-MCCIIEIOBATENbCKOM
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYIMX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE€ B pEUIEHUWM MPAKTHYECKHX 3a]ad
COIMAILHOM HAIMPABICEHHOCTH (B paMKax CBOErO KJacca, IIKOJbI);

MHTEpECca K MPaKTUYECKOMY HM3YyYEHHMIO IpodeccHuil pa3inyHOro poja, B
TOM YHCJIE HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAaHUW 110 XUMHH;

YBOXEHUS K Tpydy, JIOAIM Tpyda M pe3yiabTaTaM TpPYyAOBOMU
NEeSATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHIUBUIAYaJbHOW TPAEKTOPUHU
oOpazoBanusi, Oyaymieil mpodeccun U pean3aluu COOCTBEHHBIX JKM3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB
U oTpeOHOoCTeN 00IIeCTBa;

6) 3K0J10r14eCcKOro BOCIMTAHMS

HKOJIOTUYECKH 11€71ecO00pa3HOro OTHOIICHHUS K MPHUPOJE, KaK MCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHUMaHUS TJI0OATBHOTO XapakTepa 3KOJOTHYECKHX MpOoOJieM, BIUSHUS
YKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIIBHON CPEJIbI;

OCO3HaHUsl HEOOXOIWMOCTHM HCIOJIb30BAaHUS JOCTHKEHUN XUMHUHU IS
peLIeHs] BOIPOCOB PALIMOHATIBHOTO PHUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BPEH OKPYKarOLIEH
IPUPOJTHON Cpeie, YMEHHUS MPOTHO3UPOBATH HEOIArOMPHUATHBIE 3KOJIOTHYECKHE
NOCJIEACTBUA MPEANPUHUMAEMBIX AEMCTBUI U NPEIOTBPAILATD UX;

HAJIM4YMS ~ Pa3BUTOTO  SKOJOTMYECKOTO  MBIIUICHHS, 3KOJOTMYECKOU
KyJbTYpBI, OIbITA AESITEIBHOCTU SKOJOTMYECKOM HAIpPaBIECHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl IMH B IT03HABATEIbHOW, KOMMYHHKAaTUBHON U COLUAJIBHOMN



MIPAKTUKE, CIOCOOHOCTHM MW YMEHHUS AaKTUBHO TMPOTHUBOCTOATH WIACOJIOTUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NTO3HAHHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIECTBEHHON MTPAKTUKH,

NMOHUMaHUS CHeUPUKH XUMUU KaK HAyKd, OCO3HaHUS €€ poiu B
(GbOpMHUPOBAHNY PANMOHATFHOTO HAYYHOTO MBINUICHUS, CO3IaHUH I€JIOCTHOTO
peACTaBICHUs 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOBI U YEIIOBEKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEHIeHUU MpOoOJeM COXpaHEHUS
MPUPOJIHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUH [UIsl COBPEMEHHOMU
UMBWIN3ALUKU: B €€ T'YMaHUCTUYECKOW HAMpaBIC€HHOCTH M BAXKHOW pOJIA B
CO3/JaHUM HOBOM 0a3bl MaTepUanbHOW KYJbTYPhI, PEIICHUH TJI00aTbHBIX
po0IeM yCTOWYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUICCKOM,
NUIIEBOM H  DSKOJOTMYECKONM O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
o0ecreueHn YCIOBHI YCTEIIHOTO TPYyAa M SKOJIOTHIECKH KOM(POPTHOMN KUZHH
Ka)KI0T0 WieHa OOIECTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHMMAaHUSA CYU[HOCTH METOJOB
MO3HAHUS, HUCMOJb3yeMbIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
UCIIOIb30BaTh TOJIy4yaeMble 3HAHUS ISl aHain3a W OOBSICHEHUS SBJICHUMN
OKpY>Kalolero MUpa M MPOUCXOMASIIMX B HEM H3MEHEHUH, YMEHUS JIeNaTh
000CHOBaHHBIC 3aKJIIOUCHUS HAa OCHOBE HAYYHBIX (PAKTOB W HWMEIOIIHUXCS
JAHHBIX C IEJIbIO MOTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIOJIb30BaTh XMUMHUYECKHE 3HAHUSA JUIs
pelieHus NpooJieM B pealbHbIX )KU3HEHHbBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIE0BATEIbCKON NESITENbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTHM K HENPEPHIBHOMY OOpa3OBaHUIO U
caM000pa30BaHNI0, K AKTHBHOMY TOJYYCHHIO HOBBIX 3HAaHUU IO XUMHH B
COOTBETCTBHHM C KM3HEHHBIMU OTPEOHOCTAMU;

WHTEpPECa K  OCOOCHHOCTAM  TpyJa B pasau4HBIX  cdepax
po(eCcCHOHATBEHOM NESITETEHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ybTaThl OCBOCHUSA YUEOHOTO MpeaMera «XHUMHs»
Ha YPOBHE CPEeIHEro 00I1Iero o0pa3oBaHus BKIOYAIOT:

3HaUUMble a7 (QOPMHPOBAHHUS  MHUPOBO33pPEHHUS  OOyYarouIuxcs
MEXAUCIUIUIMHAPHBIE (MeXnpeaMeTHBIE) oOlIeHAYYHbIE MOHSATHS,
OTpa)karollue IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEU(UKY METO/IOB
MO3HAHUA, HCIOJB3YEMbIX B €CTECTBEHHBIX Haykax (maTepus, BEUIECTBO,
SHEpPrusd, SIBJICHHUE, MPOLECC, CUCTEMa, Hay4yHbId (akT, MPUHIUI, THIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHHE, HaOJOJIeHHE, U3MEpPEHHE,
AKCIIEPUMEHT U JPYyTHe);

yHUBEpCaIbHbIE y4eOHbIe JencTBUA (mo3HaBaTeNbHbBIE,
KOMMYHUKATHBHBIE, PpEryJATUBHBIE), oOecrneuuBaronie (HopMUpPOBAHHE
(GyHKIHOHATBHOM IPAMOTHOCTH M COLIMANIBHON KOMIETEHIIMN 00yYaronuxcs;

CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOEHHBIE
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHUSA W  YHUBEpCAIbHbIC
y4eOHbIe IeUCTBUS B IO3HABATEIBHON U COLMATILHOM MPAKTHUKE.



MeranpenMeTHbie pe3yabTaThbl OTPAKAIOT OBIAJEHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIbHbIMM, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JNEUCTBUSIMU.

OBjaieHnie  YHUBEPCAJIbHBIMH  Y4eOHbIMH  NO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JIOrHYecKue JeHCTBHUS:

CaMOCTOATENbHO  (OopMyNIHMpoBaTh ©  aKTyaIM3UPOBATh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeNeNaTh 1eNIU JEATEIbHOCTH, 3ajlaBasi mapamMeTpbl U KPUTEPUU UX
JOCTUKEHHUS, COOTHOCUTHb PE3yJbTaThl JAEATEIbHOCTH C MOCTaBJICHHBIMU
LEJISIMU;

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUIN MPUEMBI JIOTUYECKOT'O MBIIIICHUS —
BBIJICJISITh XapAKTEPHBIE MPU3HAKU MOHITUN U YCTaHABIMBATH UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS 1J11 O0BSICHEHUS OT/ACIbHBIX (DAKTOB
U SIBJICHUM;

BBIOWPAaTh OCHOBAaHUA W KPUTEPHUH I KiIacCU(PUKAIMKM BEIIECTB U
XAMHUYECKHUX PEaKIIN;

YCTaHABJIMBATh MPUYUHHO-CIEJICTBEHHBIE CBA3UM MEXIY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKICHUSI (MHAYKTUBHbIC, IEAYKTHUBHBIC, IO
AQHAJIOTHH), BBIABIISITE 3aKOHOMEPHOCTH U MPOTUBOPEUYMSI B PACCMATPUBAEMBIX
SIBJIICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

OPUMEHSTh B  TPOIECCEe IO3HAHUS, UCIOJb3yeMble B  XHUMHHU
CUMBOJIMYECKME  (3HAKOBBIE)  MOJIEIM, NpPeoOpa3oBbIBaTh  MOJEIbHBIC
NpEACTaBICHUSI — XUMHUYECKHH 3HaK (CHUMBOJ) »JJIEMEHTa, XUMHUYeCKas
dbopmyrna, ypaBHEHHE XHMHYECKOW PpEAKIMU — TIPU PEIICHHH Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 33]a4, TPUMEHSITh Ha3BaHHBIE MOJICJIbHbBIC
NpEACTABICHUS JIJIs1 BBIABJICHUSI XapaKTEPHBIX MPU3HAKOB U3YYaEMbIX BEIIECTB
Y XUMUYECKUX PEaKIUU.

2) 0a3oBbI€e MCCI€eI0BaTEIbCKUE TeHCTBHUSA:

BJIaJIETh OCHOBAMH METOJIOB HayYHOTO MO3HAHUS BELIECTB U XUMHUUYECKUX
peaKkuuu;

dbopMynMpoBaTh IeNMM W 3aJadyd  WUCCIEAOBAHUS, HCIIOJIH30BATh
MOCTABJICHHBIE M CAMOCTOSTENIBHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI I (DOPMHUPOBAHUS TUTIOTE3BI 110 TIPOBEPKE
MPaBUJIbHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BIIQJIETh HABBIKAMH CAMOCTOSITEJILHOIO IUIAHUPOBAHUS W MPOBEJICHUS
YYEHUYECKHX SKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HaOIIOAaTh 3a
XOJIOM  TIpOIlecca, CaMOCTOSTEIbHO MPOTHO3UPOBATh €ro  pe3yJibTar,
dbopmynpoBaTh O00O0OIIEHNUS W BBIBOJBI OTHOCHUTEIHHO JIOCTOBEPHOCTH
PE3yIbTATOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETIAHHON
pabore;

npuOOpeTaTh OMBIT YYCHUYECKOW WCCIENOBATEILCKOW H TPOSKTHOU
NESITETHHOCTH, TPOSBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEILHOMY
MOUCKY METOJIOB PEUIEHUS MPAKTUYECKUX 3a7ay, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B TO3HAHMSI.

3) pabora ¢ uHpopmauueii:

OpPUEHTUPOBAThCA B PA3IUMYHBIX HCTOYHUKAX HHPOpMaIuu (HAy4HO-
NOMYJISIpHAS. JINTEpAaTypa XUMHUYECKOTO COJIEpkKaHUs, CIPABOYHBIE MOCOOUS,
pecypcbl HTepHeTa), aHATM3UpOBaTh HHPOPMAIIUIO PA3IUIHBIX BUIOB U (hopm



IPEACTAaBIICHNUsS,  KPUTHYECKHM  OLEHMBaTh €€  JOCTOBEPHOCTb  H
HENPOTUBOPEUYHBOCTb;

(dopMyIMpOBATh 3aMPOCH] M MPUMEHSThH PA3IUYHbIE METO/IBI IPU TIOUCKE U
orOope wuHpOpMaIMK, HEOOXOAMMON JJisi BBINOJHEHHUS Y4YEOHBIX 3aaay
OIIPEAEIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCMOJIB30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMAJbHYIO (OpMy TpeACTaBICHUS
uHpopMaIuu (cxembl, TpaduKy, AMarpaMMBbl, TAOJIUILIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAyYHBIA S3bIK B KAyeCTBE CpPEACTBAa Mpu padoTe ¢
XUMHUYECKON WH(pOpMaluel: MNPUMEHITh MEXIpPEAMETHbIE ((pU3NYeCKUue u
MaTeMaTU4YeCKne) 3HAaKM W CHMBOJBL,  (opMynbl, abOpeBHATYPHI,
HOMEHKJIATYpY;

UCIIOJIB30BaTh M MPEe0oOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HarJIAJHOCTH.

OgyageHne yHMBepCaIbHBIMH KOMMYHUKATUBHBIMU e CTBUSIMH:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOil TeMbl B XOJi¢ JAMAajora
W/WIA TUCKYCCHH, BBICKAa3bIBATh WJEH, (POPMYIUPOBATH CBOU MPEITIOKEHUS
OTHOCHUTEJIBHO BBIITOJTHEHUS MPEJIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3EHTALUEN PE3yNbTATOB IMO3HABATEIBHON JEATEIBHOCTH,
NOJIyYEHHBIX CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH MpU
BBIIIOJIHEHUH XHMMHYECKOIO0 3KCHEPUMEHTA, NPAKTUYECKONM padoOThl 1O
VICCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BELIECTB, pean3allii y4eOHOro NPOEKTa 1
(dbopMyIUpOBaTh BBIBOJIBI MO PE3YJIbTaTaM MPOBEAEHHBIX UCCIEOBAHUNA MyTEM
COTJIACOBAHUS MO3UIIMIA B X0/1€ OOCYKACHUS 1 0OMeHa MHEHHSIMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJsTHBHBIMH AeHCTBUAMM:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYIIECTBIATH CBOKO ITO3HABATEJIbHYIO
NEeATENbHOCTh, OINpEAeNsisl €€ LedW M 3aJadyd, KOHTPOJUPOBaTh U MO MeEpe
HEOOXOIMMOCTH KOPPEKTHUPOBATh MPEAJIaraéMblil aJrOpUTM ACUCTBUH NpH
BBIMIOJTHEHUH Y4YE€OHBIX M HCCIIENOBATeNbCKUX 3ajad, BBIOMpaTh HambOoJjee
3 EeKTUBHBIN CMOCO0 MX peuieHHs] ¢ y4€TOM MOJyYeHHUs HOBBIX 3HAHUU O
BEIECTBAX U XUMHUYECKUX PEAKLIUAX;

OCYLIECTBJIATh  CAaMOKOHTPOJIb  CBOEM  JAESATENIBHOCTM HAa  OCHOBE
caMOaHaJIN3a U CAMOOLIEHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUA Kypca «OpraHudeckas XuMHI»
OTpaXKaroT:

C(bopMI/IpOBaHHOCTL MPEACTABJICHUN O XUMHUYECKOU COCTaBJI;Homeﬁ
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, POJIM XUMHUW B IO3HAHUM SIBJICHUU
Opuposabl, B (OPMUPOBAHUM MBIIUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHICCKHUX
3a71a9 M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0pPOBBIO H
MIPUPOJTHOM CpeJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIaraloIIe IMOHATHUS (XUMHUYECKHUHA DJIEMEHT, aTOM, JJIEKTPOHHas
00o0JIoYKa aToMa, MOJIEKYJa, BaJCHTHOCTb, JJICKTPOOTPHUILIATEIHLHOCTD,



XUMHUYECKasi CBA3b, CTPYKTypHass Qopmyina (pa3BépHyTas U COKpaliéHHas),
MOJIb, MOJISIPHAasE ~ Macca, MOJSPHBIA  OOBEM,  YIJIEPOJIHBIM  CKEJET,
(GyHKIMOHANbHAS TPYIa, paguKal, H30MEpHUs, HU30MEpbl, TOMOJIOTHYECKUMA
psi, TOMOJIOTH, YTIJIEBOJOPOJbI, KUCIOPOA M a30TCOAEPKAIIUE COEAMHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS);
TEOPUH U 3aKOHBI (TEOpHsI CTPOEHUsI Oprannyeckux Bemects A. M. Bytneposa,
3aKOH COXPAHEHMsI MacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMHUHU; MHPOBO33PEHUYECKHE 3HAHUA, JEXallhe B OCHOBE IOHHMAaHUS
OPUYUHHOCTH W CUCTEMHOCTHM XHMHUECKHUX SIBICHHH, (aKTOIOTHYECKHE
CBEJICHUSI O CBOMCTBAaX, COCTaBE, MOJY4YEHUU U OE€30MaCHOM HCIOIb30BaHUU
BOXHEHUIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKON NESTEIbHOCTH
YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTepHbIC MPU3HAKU TOHATHUH,
yCTaHaBJIMBaTh HMX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIHWE MOHITHUS
IIPU ONMCAaHUU COCTaBa, CTPOEHUS U NPEBPALLEHUN OPraHUYECKUX COCTMHEHN;

c(hOpMUPOBAHHOCTh YMEHUI HCMOIb30BaTh XUMUYECKYIO CUMBOJIHUKY IS
COCTABJICHHSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpPALIEHHON)
dopMysl OpraHMYECKMX BEUIECTB M YypPAaBHEHUH XUMHUYECKUX DPEaKIIHiA,
U3TrOTABJIMBATh MOJEIIA MOJIEKYJ OPraHUYECKUX BEUIECTB JUIsl MILTFOCTPALIUU MX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIICKHOCTh U3yUEHHBIX
OpraHMYECKUX BEIIECTB MO HMX COCTAaBy U CTPOEHUI0 K ONpPEIEIEHHOMY
KJIaccy/Tpynmne COeAMHEHUU (YTJIEBOAOPOIbI, KHUCIOPOJ M a30TCOMAEpKalUe
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHs), JaBaTh MM Ha3BaHUSA IO
cuctematudyeckoil HomeHknarype (IUPAC), a Takxe NpUBOJUTH TPUBUAIbHBIE
Ha3BaHUS OTIEIbHBIX OPraHWYECKHUX BELIECTB (3TWJIEH, MPOIMJIIEH, al€THIICH,
TUJICHTJIUKOJb, TIULEPUH, PeHOI, POopMalIbIETHI, alleTalbJAeT ], MypaBbUHAs
KHCIIOTa, YKCYCHas KHCIJIOTa, OJICMHOBas KHCIOTAa, CTEApUHOBAsl KHCIIOTA,
TIII0K03a, (PpyKTO3a, Kpaxmall, IeJIIi0103a, TIIUIUH);

c(OpPMUPOBAHHOCTh YMEHHs OMPEICNATh BUABI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COETUHEHUSAX (OJUHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHATH IOJOXKEHHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byriepoBa s OOBSICHEHHS 3aBHCHUMOCTH
CBOMCTB BEILIECTB OT HMX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHUs MacChl
BELLECTB;

chOpPMUPOBAHHOCTh YMEHHUU  XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢usnyecKkue U XMMUYECKHUE CBOMCTBA TUIUYHBIX MPEICTaBUTENEH pa3IMYHbIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, 3TUJIEH, MPONWJIECH, aleTUJIEH,
Oyranuen-1,3, metunoyranuen-1,3, OeH30J1, METaHOJI, 3TAHOJ, 3THUJICHIJIUKOJIb,
rIuuepuH, (GeHod, aleTanbAerui, MypaBbuHas U YKCyCHAasi KHCIIOTHI, TII0K03a,
Kpaxmas,  LEJUII0JIO3da, AMUHOYKCYCHas  KHUCJOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKINN ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(hOpMHUPOBAHHOCTD yMEHUS XapaKTepHU30BaTh UCTOYHHUKHU
yIIAEBOJOPOAHOTO ChIpbsl (HE(DTh, MPUPOAHBIN Tra3, Yrojb), CHOCOOBI HX
nepepabOTKU ¥ NPAKTUYECKOE MPUMEHEHHE NPOAYKTOB IepepadbOTKH;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYMCICHHUS MO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMA, KOJIMYECTBA UCXOAHOTO BELIECTBA WM MPOAYKTA
pEeaKkUMy MO W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOJHBIX
BELLECTB WU NPOAYKTOB PEAKIIUN);



c(hOpMHUPOBAHHOCTh YMEHHMI BIAJCTh CHUCTEMON 3HAHWUNW OO0 OCHOBHBIX
METOJAaX HAy4YHOTr'O MO3HAHUsA, UCIIOJIb3YEMBIX B XUMHUU NP U3YYEHUN BELIECTB
U XUMHYECKMX  sBJICHWH  (HAOMIOJEeHUE, UW3MEpEeHHE, OSKCIEPUMEHT,
MOJIEIMPOBAHMUE), HCHOJb30BATh CUCTEMHBIE XMMHYECKHE 3HAHMS I
OPUHATUS PELIEHUI B KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX, CBA3AHHBIX C
BEILIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh ~ YMEHHUH  COONIOATh  MpaBWiia  MOJIb30BaHUS
XUMHUYECKON MOCynoil u 71abopaTopHBIM O0OpYyIOBaHHEM, a TaKXKe MpaBuia
oOpalieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUHN IUJIAHUPOBATh M BBHIMOJHITH XUMHUYECKUIN
JKCIIEPUMEHT (TIPEBpALLEHUS OPraHWYECKHX BEIIECTB IPU HArpeBaHUM,
IIOJIyYEHHE JTWIEHA W U3YYEHHE €ro CBOMCTB, KAaueCTBEHHBIE pEaKLUU
OpraHUYECKUX BEIIECTB, JEHATypalus OEJIKOB IpU HArpeBaHUM, LIBETHBIC
peakiuu OETKOB) B COOTBETCTBUHM C MpaBUJIAMH TEXHUKU OE€30MACHOCTH NPHU
oOpallleHuu ¢ BeUIeCTBaMH M JIAOOpPaTOpPHBIM 00OPYIOBAHHUEM, MPEICTABIATH
pe3yNbTaThl XWMUYECKOTO OJKCHepUMEHTa B (opMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIUX peaKUuid U (POpPMYyIUPOBAaTH BBIBOJABI HAa OCHOBE 3TUX
pe3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH AaHAJU3UPOBATH XMMHUYECKYIO
uH(pOpMAIMIO, TNOJYyYaeMYI H3 pa3HbIX HMCTOYHUKOB (CpeicTBa MAacCOBOU
uH(popmanuu, IHTepHET U APYTHX);

chOpMUPOBAHHOCTh ~YMEHUH  COOMIOaTh MpaBUia  HKOJIOTUYECKU
LEJIECO00Pa3HOro MOBEAECHHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LENSAX
COXPAaHEHMS CBOETO 3I0POBbA M OKPYKAIOLIEH NMPUPOAHON Cpeabl, OCO3HABATH
ONACHOCTb BO3JICHUCTBUS HA JKMBBIE OPTAHU3MBI ONPENEIEHHBIX OPTAHUYECKHUX
BELIECTB, NOHMMas cMmblca nokazarens [1/IK, noscHATe Ha mpuMepax cocoObl
YMEHBIICHUS W MPENOTBPALICHUS HX BPEIHOIO BO3JACHCTBUSA HAa OPraHU3M
YEJI0BEKA;

JUTsL OOYYarOIIMXCs ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMM 37]0POBbS: YMEHHUE
NPUMEHATh 3HAHHUA 00 OCHOBHBIX JOCTYITHBIX METOJAX MO3HAaHUS BELIECTB U
XUMUYECKUX SIBJICHUI;

JUIA CIENBbIX U CIHa0OBUASIIMX OOYYaIOUIUXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cuctemy oOo3nauenuit JI.  bpaitns npns  3amucu
XUMUYECKUX (POPMYII.

11 KIIACC

[IpenMeTtHble pe3ynbTaThl OCBOEHUA Kypca «OOIias U HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUI: O XWMHUYECKOW COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHU B TMO3HAHUU SIBIICHUU
npupoasl, B (QOPMUPOBAHWUU MBINUICHUST W KyJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMUMOW JUIsl PEIICHUS MPAKTHYECKHUX
3a/la4 M SKOJOTMYECKHU OOOCHOBAHHOTO OTHONIIEHUS K CBOEMY 3J0pPOBBIO H
MIPUPOJHOM CpEJIE;

BJIAJICHUE CUCTEMOM XHMMHUYECKHX 3HAHUW, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (XUMHYECKHUI AJIEMEHT, aTOM, M30TOIl, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, WMOH, MOJIEKYJia, MOJb, MOJISIPHBI OO0BEM,
BAJICHTHOCTh, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKHUCICHUSA, XHUMUYECKas
CBsI3b (KOBaJICHTHAs, UOHHAsI, METAJNIMYECKasi, BOJOPOIHAS), KpUCTAIUINYECKas



pemeéTKa, TUIbl XUMUYECKUX PEAKIIN, paCTBOP, SJIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JUCCOLUALMS, OKUCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakinu, XMMHUYECKOEe PaBHOBECHUE); TEOPUU U 3aKOHBI (Teopusd
IEKTPOJIMTUYECKOM quCCcOoLranuu, nepuoandeckui 3akon /. . Menneneesa,
3aKOH COXPAHEHMsSI MAcChl BEILECTB, 3aKOH COXPAHEHHS U MpPEBpaALCHUS
SHEPTUM MPU XUMHUUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CUMBOIUYECKUM SI3bIK
XUMUH, MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAlME B OCHOBE MOHHMAaHUSA
NPUYUHHOCTH W CHCTEMHOCTH XWMHUYECKHX SIBJICHHUH, (DaKTOJIOTUYECKUE
CBEJICHUSI O CBOMCTBAaX, COCTaBE, MOJY4YEHUU U OE€30MaCHOM HCIOIb30BaHUU
BAKHEUIIINX HEOPraHUYECKHUX BEIIECTB B OBITY U MPAKTUUYECKON JEATEIbHOCTU
YEJI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUI BBISBIISATH XapaKTePHbIE MPU3HAKK TMOHATHMH,
YCTaHABJIMBaTh WX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIWE MOHSATHUS
IIpU OMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHUI;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIB30BaTh XUMHYECKYI0 CUMBOJIMKY JIJISI
coctaBieHusi GOpMyJT BEMIECTB W YPAaBHCHHH XWMHUYECKHX PEaKIIHi,
cucrematnueckyro HomeHknatypy (IUPAC) wu TpuBManbHble Ha3BaHUSA
OT/ICJIbHBIX HEOPTaHWYECKUX BEIECTB (yrapHbIil ra3, yriaeKuciblid ra3, aMMHUakx,
raméHas u3BecTb, HeTral€Hasi U3BECTh, MUThEBas COJA, MTUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh YMEHUU OMNPEACNATh BaJCHTHOCTh M CTEIEHb
OKHUCJICHHS] XUMUYECKUX AJIEMEHTOB B COCIUHEHMSIX PA3JIUYHOTO COCTaBa, BUJI
XUMUYECKON CBSI3M (KOBaJ€HTHAs, MOHHAs, METaJUIMYecKasi, BOJOpPOJHas) B
COCAMHEHUSX, THUN KPUCTAIUIMYECKOW PEIIETKM KOHKPETHOTO BEIIECTBA
(aToMHas, MOJIEKYJISIpHAS, HIOHHAS, METAJUTMYECKasl), XapaKTep CPeJibl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(OpMHUPOBAHHOCTD YMEHHU yCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHUYECKUX BELIECTB MO HUX COCTaBy K OMpEACNEHHOMY KiacCy/Tpyre
COEIMHEHHH (IPOCThIE BEIIECTBA — METAUIBl W HEMETAJUIbl, OKCHUBI,

OCHOBAaHMSI, KUCJIOTbI, aM(OTEPHBIE THIPOKCUBI, COJIN);

c(hOpPMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOANUECKOTO 3aKOHA
. W. MengeneeBa W JEMOHCTPUPOBATH €ro  CUCTEMATU3UPYIOLIYIO,
OOBACHUTENBHYIO U TPOTHOCTUYECKYIO (PYHKLINH;

c(OpPMUPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 71eMeHTOB 1—4 mnepuonoB Ilepuoguueckoil cucTeMbl
xumudeckux snemeHToB JI. M. MeHneneeBa, MCMONb3ysl MOHATHA «S-, p-, d-
JIIEKTPOHHBIE  OpPOWUTAIM»,  «IHEPIeTUYECKUE  YpPOBHH»,  OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHWMHYECKHX DJJEMEHTOB MW HX
COCAMHEHNH 1O nepuoaaMm u rpynnam lleprnonndeckon cucTeMbl XUMHUYECKHX
sanemeHToB J[. . Menneneena;

c(hOpMHUPOBAHHOCT, yMEHUN XapaKTepu3oBaTh (OMHUCHIBATH) OOIIKE
XUMHAYECKHE CBOMCTBA HEOPraHMYECKHX BELIECTB pPa3JIMYHBIX KIIACCOB,
NOATBEPKAATh CYIECTBOBAHNE T'€HETUYECKOU CBSI3U MEKy HEOPTraHUYECKUMU
BEILIECTBAMH C ITOMOLIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHUS KJIaCCU(DULIMPOBATH XUMUUECKHE PEAKIINU 110
pa3IMYHBIM [IPU3HAKAM (YMCIY M COCTaBY PEarupyroliux BELIECTB, TEMIOBOMY
3pdeKTy peakiiu, U3MEHEHHIO CTENICHEW OKHCIECHUS SJIEMEHTOB, OOPaTUMOCTH
PCAKIUY, YIACTUIO KaTaIM3aTopa);

c(pOpPMUPOBAHHOCTb YMEHHi COCTABIISATH YPABHCHUS PEAaKLUii pasiIuIHbIX
TUIIOB, TIOJHBIE M COKpAUIEHHbIE YpPaBHEHUS pEaKIMid HOHHOTO OOMeEHa,
YUUTBIBasl yCIOBUS, IPU KOTOPBIX ITU PEAKIIMU UAYT JO KOHIA;



c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIUHU, TOATBEPKAAIOIINE
KAYECTBEHHBIM COCTaB Pa3JIMYHBIX HEOPraHMYECKUX BELIECTB, Paclo3HaBaTh
ONBITHBIM  NYyTEM  HMOHBI, NPHUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUU PpACKPBIBATH CYIIHOCTh OKHUCIHTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEAKUHUA TMOCPEACTBOM COCTABJIEHHUS 3JIEKTPOHHOIO
OanaHca TUX PeaKIINii;

chOpPMUPOBAHHOCTh ~ YMEHUH  OOBSICHATH  3aBUCUMOCTb  CKOPOCTH
XUMHUYECKON peakuuu OT pa3iuyHbIX (PAKTOPOB; XapakTep CMELICHUsS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACHCTBUSA (IPUHIUI
Jle lllarenbe);

c(OpPMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh XMMHUYECKHE MPOIECCHI,
JeXKAalle B OCHOBE IMPOMBIIIJIEHHOTO MOJYYEHUSI CEPHOM KUCIIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMIMX HAYYHBIX MPHUHIMIIAX U
IKOJIOTUYECKUX MPOOTIeMaX XUMUYECKOTO MMPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUKCICHHS C UCIOIB30BAHUEM
MOHATHS «MAcCOBast IOJISI BEIIECTBA B PaCTBOPE», 00bEMHBIX OTHOILIECHUI Ta30B
OpU XUMHUYECKHX pEaKUUsAX, MacChl BEIIECTBA WM O0BbEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BEIIECTBa, Macce WIM O0BbEMY OIHOTO W3
YyYacTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOro 3(dexra peakuud Ha OCHOBE
3aKOHOB COXPAHEHMs MacChl BELLIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

chOpPMUPOBAHHOCTh ~YMEHHUH  COONIOATh  MpaBWiia  MOJIb30BaHUS
XUMHUYECKON MOCynoil M 71ab0paTopHBIM O0OpYyIOBaHUEM, a TaKXKe MpaBuia
oOpalieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU IO BBIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBHIMOJHITH XUMHUYECKUIN
HKCIIEPUMEHT (pa3yIokKEHUE NEPOKCHUIA BOJOPOAA B MPUCYTCTBUU KATaIM3aTOPa,
ONpEJENICHUE Cpelbl PAcTBOPOB BELIECTB C IMOMOUIbIO YHUBEPCAIBHOIO
UHAMKATOpa, BJMSHHE pPAa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XHUMHUYECKOH
peaKkiuu, peakiuu HOHHOTO OOMEHa, KaueCTBEHHbIE peaklud Ha cynbdart-,
KapOOHAaT- W  XJOPUA-aHHOHBI, HAa  KaTUOH  aMMOHHS,  PEIICHHE
JKCIIEPUMEHTAIBHBIX 3adad no Ttemam «Mertamey u  «Hemeramns»y) B
COOTBETCTBUHM C TMpaBWJIaMHU TEXHHUKH O€30MacHOCTH Tpu OOpalleHuu C
BELIECTBAMHU M JIA0OPATOPHBIM OOOPYAOBAHUEM, NPEICTABIATH PE3YJIbTaThI
XUMHUYECKOTO IKCIIEPUMEHTa B (pOpME 3alMCH YPAaBHEHHMI COOTBETCTBYIOLIUX
peakuuii 1 GOpMyIUPOBATH BHIBOBI HA OCHOBE 3THUX PE3YJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAJU3UPOBATH XMMHUYECKYIO
uH(pOpMAIMIO, TOJYy4YaeMYI0 H3 pa3HbIX HMCTOYHUKOB (CpeicTBa MAacCOBOU
KOMMYHUKaluu, THTEpHET U Apyrux);

chOpPMUPOBAHHOCTh ~YMEHUH  COOMIOJaTh TMpaBHUiia  HKOJIOTUYECKU
LEJIECO00Pa3HOro MOBEAECHHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LENSAX
COXPaHEHUsI CBOETrO 370POBbS U OKPY>KAOLIEH NPUPOAHON Cpeibl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA HAa JKUBBIE OPraHW3Mbl OINPEIECIEHHBIX BEIIECTB,
noHuMast cmbicn nokazatenss [IJIK, moscHsaTe Ha mnpumepax CHoOcOObI
YMEHBUIEHUS W NPEIOTBpAILECHHMS] MX BPEOHOTO BO3ICHCTBUS Ha OpPraHU3M
YEJIOBEKa;

JUTsL OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMH 37]0POBbS: YMEHHUE
NPUMEHATh 3HAHHUA 00 OCHOBHBIX JOCTYITHBIX METOJAX MO3HAaHUS BEUIECTB U
XUMUYECKUX SIBJICHU;



JUIA CIENBbIX U CIHa0OBUASIIMX OOY4YaIOUIMXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucteMy o6Oo3Hauenuit JI.  bpaiing pgns 3amnucu
XUMUYECKUX (POPMYII.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne KonunuectBo yacos
DJIEeKTPOHHBIE
HanmenoBanue
(uu¢posBbie) esieBbIe OpPUEHTHPBI
I | pa3ieioB U TeEM Konrpoabnsie IIpakTnyeckue
Bcero o0pa3oBaTe/bHbIE pe3yJibTATOB BOCIIUTAHUSA
/| mporpamMmel padoThI padoThI
. pecypcsl

Paspnen 1. TeopeTnueckue 0CHOBBI

OPraHMYecKoi XUMHH

[Ipenmer
OpraHn4eCcKOn
xumuu. Teopus
CTPOCHUS
OpraHN4YeCKHUX
coequHeHU A. M.
byrneposa

http://school-
collection.edu.ru/catalog/

res/2416af98-aae9-11db-
abbd-0800200c9a66/
view/

NEeSITeTThHO BBIPAKATh
MI03HABATEIbHBIC HHTEPECHI
B Pa3HBIX IPEAMETHBIX
o0acTsaX ¢ y4TOM CBOMX
UHTEPECOB, CIIOCOOHOCTEH,
JOCTHDKEHUIT; 001a/1aTh
NPEICTaBICHUEM O
COBPEMEHHOMN HAYyYHOHN
KapTUHE MUPA,
JOCTHKEHUSIX HAYKU U
TEXHHKH,
apryMEHTUPOBAHHO
BBIPpAXKATh TIOHUMAHUC
3HAYCHHA HAYKU B )KU3HU
poccuiickoro o0IecTna,
o0ecrieueHnn ero
0e30macHOCTH,
I'YMaHUTApPHOM,




COLIMAJIBHO-
9KOHOMHYECCKOM pPa3BUTHHU
Poccun; nemoHcTpHpOBaTh
HaBBbIKM KPUTUYCCKOI'O
MBIIIJICHUS, OIIPCACIICHUA
JIOCTOBEPHON HAy4YHOU
uHGOpMalUU U KPUTUKH
AHTUHAYYHBIX
MIPEICTABJICHUI; pa3BUBATh
Y IPUMEHSTh HaBBbIKU
HaOII0/IEHUS], HAKOTIJICHHS
U cucTeMaTtu3anuu (akTos,
OCMBICJICHHUS OIIbITa B
€CTECTBEHHO-HAYUYHOH U
ryMaHUTapHOH 001acTax
[IO3HaHMS,
UCCJIEN0BATEIbCKOU
JESATEIIBHOCTH YBaXaTh
TPy, pe3ybTaThl TPYa,
TPYAOBBIE U
npodeccuoHaIbHbIE
JOCTHIXKCHUA CBOUX
3EMJISIKOB, UX BKJIaJ B
pa3BUTHE CBOETO
MOCEJIEHUS, Kpasi, CTPaHBblI,
TPYAOBBIC JOCTUIKCHUSA
POCCHICKOTO HApOJa;




Uroro no pazaeny

Pa3nen 2. Yraesonopoab

I

IIpenenbubie
YTIE€BOIOPOABI —
AJIKaHBI

https://resh.edu.ru/
subject/lesson/6151/
start/149993/

JESITENIbHO BBIPAXKaTh
MO3HABATEJIbHBIE HHTEPECHI
B Pa3HBIX MPEIMETHBIX
o0JacTsx ¢ y4éTOM CBOHMX
WHTEPECOB, CIIOCOOHOCTEH,
JOCTHKEHH; 00N1aaaTh
IIPEJICTABICHUEM O
COBPEMEHHOMN HAy4YHOHN
KapTUHE MHPA,
AOCTUIKCHUAX HAYKU U
TEXHUKHU,
apryMeHTHPOBAHHO
BbIPpAXKAaTb TIOHUMAHUC
3HAYCHHA HAYKU B )KU3HU
poccHiickoro oo1ecTna,
o0ecreueHnu ero
0e30macHOCTH,
T'YMaHUTApHOM,
COLIMAJIbHO-
S9KOHOMHYECKOM pa3BUTHHU
Poccun; nemoHCcTpHpoOBaTh
HaBbIKU KPUTHYECKOTO
MBIIICHUS], OTIPEeNICHUS
JIOCTOBEPHOW HayYHOU
nHGbOpMaIMU U KPUTUKH




AHTUHAYYHBIX
IIPEACTABIICHUH; pa3BUBATh
Y IPUMEHSTh HaBBIKU
HaOII0AECHUS, HAKOIUIEHUS
Y CUCTEMaTH3aIH (PaKkToB,
OCMBICIICHHUS OTIbITa B
€CTECTBEHHO-HAYYHOHU U
TyMaHUTapHOU 00J1acTAX
MO3HAHMUS,
HCCJIEIOBATENIBCKOM
JEeSITEIbHOCTH

Hempenenbabie

yYriaeBoaOpOAbl:

AJIKCHBI,
aJIKaINCHBI,
AJIKHHBI

https://resh.edu.ru/
subject/lesson/5412/
main/212567/

JIESITEIIbHO BBIPAXKaTh
MO3HABATEIIEHBIC HHTEPECHI
B Pa3HbIX MPEIMETHBIX
00yacTax ¢ yuéToM CBOMX
WHTEPECOB, CIIOCOOHOCTEH,
JOCTHKEHH; 0051a1aTh
MPEJICTABICHUEM O
COBPEMEHHOMN HAy4YHOI
KapTHUHE MUPA,
JOCTHKEHUSIX HAYKU U
TEXHHKH,
apryMEeHTUPOBAHHO
BBIpaXXaTh IOHUMaHHE
3HAYEHUS HAYKU B KU3HU
poccuiickoro o0IecTna,
obecreYeHnu ero
0e30MIacHOCTH,




r'yMaHUTapHOM,
COITHATHHO-
9KOHOMHYECCKOM pPa3BUTHHU
Poccun; nemoHcTpupoBaTh
HaBBbIKM KPUTUYCCKOT'O
MBIIIJICHUS, OTIPCACIICHUA
JIOCTOBEPHOW HAYyYHOMH
nH(GOpMaIlUU U KPUTUKU
AHTUHAY4YHBIX
IIPEACTABIICHUI; pa3BUBATh
Y IPUMEHSTh HaBBbIKU
HAOIIO/ICHUS, HAKOTIJICHHS
U cucTeMaTtu3anuu (akTos,
OCMBICJICHHUS OIbITa B
€CTECTBEHHO-HAYyYHOH U
TYMaHUTapHON 00IacTIx
MO3HAHMUS,
HCCIIEIOBATENIBCKON
ACATCIIbHOCTHU

Apomarnueckue
YIJIIEBOIOPObI

http://school-
collection.edu.ru/catalog/

res/c5525153-3c0e-48b3-
b780-b316al51b111/?
from=c40081dc-5d2f-
6615-d59d-594f49aecafa

interface=themcol

JESTEIIBHO BBIPAXKaTh
[I03HABATEJIbHBIE MHTEPECHI
B Pa3HBIX PEIMETHBIX
o0nacTsax ¢ y4éToM CBOMX
UHTEPECOB, CIOCOOHOCTEH,
JOCTHKEHUI; 001a1aTh
MMpEaACTaBJICHHUEM O
COBPEMEHHOM HAyYHOHN
KapTUHE MUpA,




JOCTHKCHUSX HAYKU U
TEXHHKH,
apryMEHTHPOBAHHO
BBIp@XKaTh IIOHUMaHHE
3HAYCHUS HAYKH B KU3HU
pPOCCHIICKOTO 00111eCTBA,
o0ecreyeHnu ero
0e30macHOCTH,
TYMaHUTapHOM,
COLIMAILHO-
HSKOHOMUYECKOM Pa3BUTUHU
Poccuun; nemoHcTprpoBaTh
HABBIKU KPUTHYECKOTO
MBIIUICHUS, OTIPEeIICHUS
JIOCTOBEPHOU HAay4YHOU
uHGOPMAIIUU U KPUTUKH
AHTUHAYYIHBIX
MIPEICTaBJICHHUIA;, pa3BUBATh
Y TIPUMEHSTh HaBBIKU
HAOJII0ICeHHUS, HAKOIUICHUS
U cucTeMaTu3anuu (akToB,
OCMBICJICHHUS OTIBITA B
€CTECTBEHHO-HAYy4YHOHU U
T'YMaHUTApHON 00JacTAX
MO3HAHMUS,
HCCIIEIOBATEIBCKOM
NeSATeTbHOCTH
JIEMOHCTPUPOBATH B




ITOBEJICHUH
c(hopMUPOBAHHOCTH
JKOJIOTUYECKOM KYJIbTYpPbI
Ha OCHOBE IIOHNMAaHHS
BJIMSTHUS COLIMAILHO-
YKOHOMHUYECKUX MPOIIECCOB
Ha MPUPOAY, B TOM YHCIIE
Ha TJIO0AJIBHOM YPOBHE,
OTBETCTBEHHOCTb 3a
JICUCTBUS B IPUPOTHOM
cpelie; BbIpaxkarthb
JIeSITeIbHOE HEMPUATHE
JIEICTBUH, MPUHOCAIINX
BpeJ IPUPO/IE; IPUMEHSTh
3HAaHMUS €CTCCTBECHHBIX U
COLIMAJIbHBIX HAYK JJIs
pa3yMHOro0, 6epexXIUBOTO
MPUPOJONOIB30BAHUS B
OBITY, OOIIIECTBEHHOM
MIPOCTPAHCTBE;

IIpuponusie
VUCTOYHUKU
YIIE€BOIOPOAOB U
uX nepepadoTka

JIEMOHCTPUPOBATH B
MIOBE/ICHUN
c(hOpMUPOBAHHOCTh
9KOJIOTHYECKOH KYJIBbTYPBI
Ha OCHOBE TIOHUMAaHUS
BJIMSIHUSL COITUAIIbHO-
IKOHOMHUYECKHX MPOIECCOB
Ha MPUPOJTY, B TOM YHUCIIC




Ha TJI00AJIBHOM YPOBHE,
OTBETCTBEHHOCTH 32
JIEUCTBUS B TPUPOIHOU
cpelie; BhIpaxarhb
JESITEIIbHOC HETIPUATHE
JIEUCTBUIN, TPUHOCSIIINX
BpEIl IPUPOJIC; IPUMEHSTh
3HAHUS €CTECTBEHHBIX U
COIMANTBHBIX HAYK JIJIS
pa3yMHOT0, OEPEIKITMBOTO
NPUPOIOTIOIH30BAHHUS B
OBITY, OOIIIECTBEHHOM
MPOCTPAHCTBE; BBIPAXKATh
OCO3HAHHYIO TOTOBHOCTH K
MOJTyYEHUIO
npodecCHOHATBLHOIO
o0Opa3oBaHmUsl, K
HENPEPHIBHOMY
00pa3oBaHMIO B TCUCHUE
JKU3HU KaK YCIIOBUIO
YCIEIIHOU
po(hecCHOHALHOM U
00111eCTBEHHOU
JESITEIIbHOCTH, YBaXKaTh
TPYI, PE3yIbTATHI TPY/IA,
TPYIOBBIC U
npodeccuoHaabHbIe
JIOCTHKCHHS] CBOUX




3€MJISIKOB, UX BKJIaJl B
pa3BUTHE CBOETO
MOCEJICHHUSI, Kpasi, CTPaHBI,
TPYAOBBIC JOCTUIKCHUSA
POCCHICKOTO HApOJa;

Uroro no pazaeny
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Paspnen 3. Kuciiopoacoaep:xkanue oprannyecKue coeAnHeHUs

Cnuprel. Genon

JeSITENIbHO BBIPAXKaTh
MO03HABATEJIbHBIE HHTEPECHI
B Pa3HBIX MPEIMETHBIX
o0JacTsx ¢ y4éTOM CBOMX
HUHTEPECOB, CIIOCOOHOCTEH,
JTOCTHKEHH; 001a1aTh
MIPEJICTABICHUEM O
COBPEMEHHOMN HAYyYHOHN
KapTUHE MUPA,
JOCTHKEHUSIX HAYKU U
TEXHHKH,
apryMEeHTUPOBAHHO
BBIpaXXKaTh IOHUMaHHE
3HA4YeHUs HAYKU B )KU3HU
poccuiickoro o0IecTna,
o0ecrneyeHnu ero
0e30macHOCTH,
T'YMaHHUTapPHOM,
COLIMAJTIBHO-
HKOHOMHYECKOM PAa3BUTHU




Poccun; nemoHcTpupoBath
HaBBIKH KPUTHYECKOTO
MBIIICHUS, OTIPEICTICHUS
JIOCTOBEPHOM HAy4YHOU
nH(pOpMAIUU U KPUTHUKH
AHTUHAYYHBIX
MpEJCTaBICHUI; pa3BUBAaTh
Y IPUMEHSTH HaBBbIKU
HaOJI0/ICHUS], HAKOTIJICHHS
U cucTeMaTru3anuuu (akTos,
OCMBICJICHHUS OIbITa B
€CTECTBEHHO-HAYyUYHOH U
TYMaHUTapHOH 00acTax
MO3HAHMS,
HCCIIEI0BATEIbCKON
JIeATETbHOCTH
JIEMOHCTPHUPOBATH B
MOBEJICHUU
c(hOpMUPOBAHHOCTh
JKOJIOTUYECKOH KYJIbTYPbI
Ha OCHOBE MIOHUMaHUs
BIIUSIHUSI COLIUATIBHO-
HKOHOMUYECKHUX MPOLIECCOB
Ha IPUPOY, B TOM YHUCIIE
Ha TJI00AJIBHOM YPOBHE,
OTBETCTBEHHOCTb 32
JIEUCTBUS B TPUPOIHOU
cpejie; BbIpaxarb




NESITEIIbHOC HETIPUATHE
JIEUCTBUI, TPUHOCSIINX
BpEeJI IPUPOJIC; TPUMCHSITh
3HAHUS €CTECTBEHHBIX U
COIMATILHBIX HAYK IS
Pa3yMHOTO, OEPEKITUBOTO
MIPUPOJIOTIONH30BAHUS B
OBITY, OOIIIECTBEHHOM
MIPOCTPAHCTBE;

ANBOETUIBL.
KapOoHoBeie
KHCJIOTHI.
CrnoxHble 3¢upbl

JIESITEIIEHO BBIPAXKATh
MO3HABATEIILHBIC HHTEPECHI
B Pa3HBIX MPEAMETHBIX
00J1acTAX ¢ y4€TOM CBOMX
HWHTEPECOB, CIIOCOOHOCTEH,
IOCTH)KEHMIT; 00J1a1aTh
NPEJICTaBICHUEM O
COBPEMEHHOMN HAay4YHOU
KapTHHE MHpA,
JOCTIDKEHUSIX HAYKU U
TEXHUKH,
apryMEHTHPOBAaHHO
BBIpa)KaTh ITOHUMAHUE
3HAYEHUS HAYKU B KU3HU
poccuiickoro o0IecTna,
o0ecrnevYeHnu ero
0€30I1aCHOCTH,
TYMaHUTapPHOM,
COIMAITLHO-




9KOHOMHWYCCKOM pa3BUTHHU
Poccun; nemoHcTpupoBaTh
HaBBbIKM KPUTUYCCKOT'O
MBIIIJICHUS, OIIPCACIICHUA
JIOCTOBEPHON HAay4YHOU
nH(GOpMaIUU U KPUTUKH
AHTUHAY4HBIX
MpEJCTaBICHUI; pa3BUBaTh
Y IPUMEHSTh HaBBIKU
HaOJI0/ICHUS], HAKOTIJICHHS
U cucTeMaTu3aluu (akTos,
OCMBICJICHHUS OIbITa B
€CTECTBEHHO-HAYUYHOH U
TYMaHUTapHOM 00nacTax
MO3HAHMUS,
HCCIIEI0BATEIbCKOU
JESATEIILHOCTH

VYrieBoabl

JIEeATEITLHO BBIPAXKATh
MMO3HABATEIIbHBIC HHTEPECHI
B Pa3HBIX MPEIMETHBIX
o0racTsx ¢ y4éTOM CBOHMX
WHTEPECOB, CIIOCOOHOCTEH,
JIOCTHDKCHH; 001a/1aTh
MPEACTABICHUEM O
COBPEMEHHON HAyYHOHN
KapTUHE MUpA,
AOCTUIKCHUAX HAYKU U
TEXHUKHU,




apryMEHTHPOBaHHO
BBIp@XKaTh IOHUMaHUE
3HAYCHUS HAYKU B KU3HU
pOCCHIICKOTO 00111eCTBA,
obecrieueHnn ero
0€30ITacHOCTH,
TYMaHUTapHOM,
COLIMAJILHO-
HKOHOMUYECKOM Pa3BUTUHU
Poccuun; nemoHcTpupoBaTh
HABBIKU KPUTHYECKOTO
MBIIUICHUS, OTIPEIeTICHUS
JIOCTOBEPHOW HAYYHOU
uHGOpPMAIIUU U KPUTUKH
AHTUHAYYHBIX
MPE/ICTaBJICHUIA;, pa3BUBATh
Y TIPUMEHSTH HaBBIKU
HaOIIO/ICHUS], HAKOTIJICHHS
U CUCTeMaTu3aluu (PaKTos,
OCMBICJICHHUS OTIBITA B
€CTECTBEHHO-HAYYHO! U
TYMaHHUTapHOH 00JacTax
MO3HAHMUS,
HCCIIEIOBATENIBCKOM
JeATeTbHOCTH
JIEMOHCTPHUPOBATH B
TIOBEJICHUN
c(hOpMUPOBAHHOCTH




JKOJIOTUYECKOM KYJIbTYpPbI
Ha OCHOBE MIOHUMAaHMSI
BIIMSIHUSI COLUATTBHO-
SKOHOMHUYECKUX MPOIIECCOB
Ha TIPUPOY, B TOM YHUCIIE
Ha TJIO0AJIBHOM YPOBHE,
OTBETCTBEHHOCTD 3a
JIEUCTBUS B TPUPOIHOU
cpelie; BbIpaxarb
NesITeNIbHOE HETIPUSTHE
JIEUCTBUM, TPUHOCSIIINX
BpeJ1 IPUPOJIEC; TPUMEHSITh
3HaHUS €CTECTBEHHBIX U
COLIMATIbHBIX HAYK JUIS
pa3zyMHOro, 6epexXIUBOTO
MPUPOJONOIB30BAHUS B
OBITY, OOIIIECTBEHHOM
MIPOCTPAHCTBE;

Hroro no paszneny
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Pasnen 4. A3oTcoaep:kaiiye opraHndeckue coeIMHeHUus

AMUHEL
AMUWHOKHUCIIOTHI.
benku

ACATCIIbHO BbIpaXaTh
IMMO3HAaBaTCJIIbHBIC HHTCPCChI
B pa3HBIX NPCAMETHBIX
00J1aCTAX C Y4ETOM CBOMX
HWHTEPECOB, CIIOCOOHOCTEH,
JIOCTH>KEHMIT; 00J1a1aTh
MIPEJICTABICHUEM O




COBPEMEHHOM HAyYHOHN
KapTUHE MHPA,
JIOCTHKCHUSX HAYKU U
TEXHHKH,
apryMEHTHPOBAHHO
BBIpaXKaTh IIOHUMaHHE
3HAYEHUS HAYKU B KU3HU
POCCHIICKOTO 0011IeCTBA,
o0ecrevyeHnu ero
0e30macHOCTH,
TYMaHUTapHOM,
COILIMANILHO-
HKOHOMUYECKOM Pa3BUTUU
Poccuun; nemoHcTprpoBaTh
HABBIKU KPUTHYECKOTO
MBIIUICHHS, OTIPEeIICHUS
JIOCTOBEPHOM HAay4YHOU
uHGOPMAIIUU U KPUTHUKH
AHTUHAYYHBIX
IIPEACTABIICHUH; pa3BUBATh
Y TIPUMEHSTH HABBIKU
HaO0II0ICHUS, HAKOIICHUS
U cucTeMaTu3anuu (GakToB,
OCMBICJICHHUS OTIBITA B
€CTECTBEHHO-HAYyYHO! U
TYMaHHUTapHOM 001acTax
MO3HAHMUS,
WCCJIEJIOBATEIILCKOU




JACATCIIBHOCTH

Uroro no pazgeny
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Pa3znen 5. BoicokomoJiekyJIsipHbIe

coeTUHEeHHUs

IInactmaccel.
Kayuyku. Bonokna

JIEMOHCTPHUPOBATH B
MOBEJICHUN
c(hopMUPOBAHHOCTH
AKOJIOTMYECKOU KYJIbTYPbI
Ha OCHOBE ITOHHMMAaHHUS
BIIUSIHUS COITUAJIBHO-
AKOHOMHMYECKHX MPOIECCOB
Ha MPUPOAY, B TOM UHCIIE
Ha TJIO0AIBHOM YPOBHE,
OTBETCTBECHHOCTH 3a
JIEUCTBUS B IPUPOJIHOU
cpezne; BelpaxaTh
JIeATEIbHOE HENPUATHE
JEUCTBUM, IPUHOCAIINX
BpeJl NPUPO/IC; MPUMEHSTh
3HAHUS €CTCCTBCHHBIX U
COIMAIbHBIX HAYK JJIs
pa3yMHOT0, 6epeXKIUBOTO
MPUPOIOTIOIB30BAHUS B
OBITY, OOIIECTBEHHOM
MPOCTPAHCTBE; YBAXKaTh
TPy, Pe3yJIbTaThl TPY/A,
TPYIOBbHIE U
npodeccuoHaIbHbIE




JOCTUXCHUS CBOUX
3€MJISIKOB, UX BKJIaJl B
pa3BUTHE CBOETO
MOCEJICHHUSI, Kpasi, CTPAHBI,
TPYAOBBIC JOCTUIKCHUSA
POCCHICKOTO HApOJa;

Uroro no pazgeny 2
OBLIEE

KOJIMYECTBO 34
YACOB I10

I[TPOTPAMME




11 KITACC

Ne
n/n

HaumenoBanue
pa3aeyioB U TeM
NMporpamMMmsblI

KoaunuecTBo yacoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

JaexkTpoHHble (LU(pPoOBbHIE)
o0pa3oBaTe/ibHbIE Pecypchl

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM

1.1

CrpoeHue aTOMOB.
[Tepuoanueckuit
3aKOH U
[Tepnonnueckas
cucremMa
XUMHYECKHX
anemenToB /l. M.
Menpgeneena

JeSITeIbHO BhIpayKaTh [103HABATEIbHbIC
MHTEPECHI B Pa3HbIX MIPEIMETHBIX
00J1aCTIX C y4éTOM CBOUX MHTEPECOB,
CIIOCOOHOCTEH, JOCTHIKCHUI;
o0yazaTh NpeACTaBICHUEM O
COBPEMEHHOW Hay4YHOU KapTHHE MUPA,
JOCTH)KEHUSIX HAYKU U TEXHUKH,
apryMEHTHPOBAHHO BBIPAXKaTh
MOHWMaHHE 3HAYCHUS HAYKU B )KU3HU
poccuiickoro o0mecTBa, 00ecTieYeHnn
ero 0e30MacHOCTH, TYMaHUTAPHOM,
COIUANIEHO-)KOHOMHYECKOM Pa3BUTHU
Poccun; neMoHCTpUpOBaTH HABBIKU
KPUTHYECKOTO MBITIICHHS,
OMpECIICHUS] JOCTOBEPHON HAYYHOMI
uH(pOpMaNU U KPUTHKH
AHTUHAYYHBIX TPE/ICTABIICHNUH;
pa3BUBATh M IPUMEHSTH HABBIKU
HaOJII0ICHNS], HAKOTUICHHS U
cucTeMaTH3aluy (PaKTOB, OCMBICICHUS
OIIBITA B €CTECTBEHHO-HAYYHOH 1




rYMaHUTapHOH 00J1acTsAX MO3HAHUS,
HCCIIEIOBATENbCKON 1eATEIbHOCTH
YBaXkatThb TPy, pe3yIbTaThl TPYya,
TPYIOBbIE U MPO(heCCHOHATLHBIC
JOCTHIXXCHUSA CBOUX 3EMIISIKOB, UX
BKJIaJ] B pa3BUTHE CBOETO MOCEICHHUS,
Kpasi, CTpaHbl, TPYA0BbI€ JOCTUKEHUS
POCCHIICKOTO HapOJa;

1.2

CtpocHue BelecTBa.
Mmuoroob6pasue
BEILICCTB

ACATCIIBHO BbIPAXKATh ITO3HABATCIIBHBIC
HHTEPECH] B Pa3HBIX IIPEAMETHBIX
00JacTAX ¢ YYETOM CBOUX UHTEPECOB,
CITIOCOOHOCTEM, TOCTHIKCHHIA;
o0nazaTh MpeICTaBICHUEM O
COBPEMEHHOM HAy4YHOU KapTUHE MUPA,
JTOCTHKEHUSIX HAYKU U TEXHUKH,
apryMEHTHPOBAHHO BBIPAXXaThb
MOHMMAaHNE 3HAYEHUS HAYKU B KU3HU
poccuiickoro o0miecTBa, 00ecrnedeHnu
ero 06e30MacHOCTH, TYMaHUTApHOM,
COLIMATIbHO-?PKOHOMUYECKOM Pa3BUTUHU
Poccumn; neMoHCTpUpOBaTH HABBIKH
KPUTUYECKOT'O MBIIIUICHHUS],
OIIpeJIeICHUS JOCTOBEPHOM HAYYHOMI
WH(GOPMAIIUU ¥ KPUTHUKH
AHTUHAYYHBIX NMPEJICTABICHUN;
Pa3BUBATh U HPUMCHATH HABBIKU
HaGHIOI[eHI/I}I, HAKOIIJICHUA U
CHUCTEMATHU3allul q)aKTOB, OCMBICJICHUA




OIBITA B €CTECTBEHHO-HAYYHON U
T'YMaHUTApHON 00JaCTSAX MO3HAHUS,
HCCIIEA0BATENIBCKON IEATEIbHOCTH

1.3

XuUMHYECKHUE
peakuuu

JIESITEIIbHO BBIPAXKaTh MO3HABATEIILHEIC
WHTEPECHI B Pa3HBIX MIPEIMETHBIX
00acTax ¢ y4éToM CBOMX MHTEPECOB,
CIIOCOOHOCTEH, IOCTHKCHHIA;
o0nagaTh MpeICTaBICHUEM O
COBPEMEHHOM HayYHOU KapTHHE MUPA,
JIOCTIKCHUSIX HAYKU M TCXHUKH,
apryMEHTHPOBAHHO BBIPAXKAaTh
MMOHMMAaHHE 3HAYCHUS HAYKH B KU3HU
poccHiickoro o01ecTBa, 0oecreueHnn
ero 0e301acHOCTH, TYMaHUTApHOM,
COLIMATbHO-?)KOHOMUYECKOM Pa3BUTUHU
Poccun; neMoHCTpUpOBaTh HABBIKH
KPUTHYECKOT'O MBIIIUICHHUS,
oTpeeNIeHUs TOCTOBEPHON HAyYHOM
nH(GOpPMaIIUU U KPUTUKH
aHTHHAYYHBIX [IPEICTABICHHUIA,
pa3BUBATh U MPUMEHSATH HABBIKU
HAOIIO/IEHUS, HAKOTIJICHUS U
cucTeMaru3anuu (PakToB, OCMBICIICHUS
OTIBITa B €CTECTBEHHO-HAYYHOU U
TYMaHUTapHOH 00JIaCTSAX MO3HAHUS,
UCCIIEIOBATENLCKON IeATeTbHOCTH

Uroro no pazaeny
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Pa3nen 2. Heoprannuyeckasi xumust

2.1 MeTtamibsl

JeSITeTIbHO BhIPaXKaTh [103HABATEIIbHbIC
MHTEPECHI B Pa3HBIX MTPEIMETHBIX
00J1acTsIX C y4€TOM CBOUX MHTEPECOB,
CIIOCOOHOCTEH, JOCTHKCHUI;
001a1aTh TPEJICTABIICHUEM O
COBPEMEHHOM Hay4YHOU KapTHHE MUPA,
JOCTH)KEHUSIX HAYKU U TEXHUKH,
apryMEHTHPOBAaHHO BBIPAXKaTh
MOHWMaHHE 3HAYCHUS HAYKHU B )KU3HU
poccHiickoro 001IecTBa, 0oecreueHnn
ero 0e301acHOCTH, TYMaHUTapHOM,
COITHATEHO-D)KOHOMHYECKOM Pa3BUTHU
Poccun; neMoHCTpUpOBaTh HABBIKH
KPUTHYECKOT'O MBIIUICHHUS,
OMpEICIICHUS] JOCTOBEPHON HAYYHOM
nH(GOpMaILUU U KPUTUKH
aHTHHAYYHBIX [TPEICTABICHHUIA;
pa3BUBATh U MPUMEHSATH HABBIKU
HaAOII0/ICHUS, HAKOTIJICHUS U
cUucTeMaTu3anuu (PakToB, OCMBICIICHUS
OIbITA B €CTECTBEHHO-HAYYHOHU U
rYMaHUTapHOH 00JacTAX MO3HAHMS,
UCCIIEI0BATENCKON AEATEIbHOCTH
JIEMOHCTPUPOBAThH B TIOBEJICHUN
c(OPMHUPOBAHHOCTH IKOJIOTUYECKOM
KYJIbTYpbl HA OCHOBE TIOHUMAaHUS
BJIMSIHUSL COLMAJIBHO-I)KOHOMHUYECKUX




IIPOLIECCOB HA IPUPOJY, B TOM UHUCIIE
Ha TJI00AJIbHOM YPOBHE,
OTBETCTBEHHOCTH 3a JICHCTBUS B
IIPUPOJHOM CpeJie; BEIPAXKATH
JIeATEIbHOE HENPUIATHE IEHCTBUIM,
MPUHOCSIINX Bpe MPUPOJIE;
IIPUMEHSATH 3HAHUS €CTECTBEHHBIX U
COLIMAJIBHBIX HAYK JJIsl Pa3yMHOTO,
OepeKIIMBOTO MPUPOIOTIONH30BAHHUS B
OBITY, OOIIIECTBEHHOM IIPOCTPAHCTBE;
BBIPAXaTh OCO3HAHHYIO TOTOBHOCTb K
MOJTy4EHHI0 MPo(deccrnoHaIbHOTO
o0pa3oBaHMsl, K HEIIPEPHIBHOMY
00pa30BaHMIO B TEUCHUE JKU3HH KaK
YCIIOBUIO yCIIEITHOM
npodeccuoHaNbHOM U 00IECTBEHHON
JIESTEIIbHOCTH;

2.2

Hewmetamnsl

JIeATEIbHO BBIPAXKaTh NO3HABATEIbHbIE
MHTEPECHI B PA3HBIX MPEIMETHBIX
001acTax ¢ y4éTOM CBOMX UHTEPECOB,
CIIOCOOHOCTEMN, TOCTHIKEHHIA;
o0safiaTh NpeACTaBICHUEM O
COBPEMEHHOM HayYHOU KapTUHE MUPA,
JOCTHKEHUSIX HAYKU U TEXHUKH,
apryMEHTHPOBAHHO BBIPAXXaTh
IIOHMMAHUE 3HAYEHUS HAYKU B KU3HU
poccuiickoro o0ImiecTBa, 00ecrnedeHnH
ero 0e30MacHOCTH, T'YMaHUTAPHOM,




COLIMAJIBHO-D)KOHOMUYECKOM PA3BUTHH
Poccun; neMOHCTpUpOBaTh HABBIKH
KPUTHYECKOI'O MBIIIUICHHUS],
ONpeJeleHus JOCTOBEPHOM HAYYHOMN
nH(GOpPMalLlUU U KPUTUKH
AHTUHAYYHBIX MPEJICTABICHU;
pa3BHUBATh U IPUMEHATH HABBIKU
HaOJII01€HUS, HAKOIUICHHS U
crcTeMaTH3aluu (PaKTOB, OCMBICIICHUS
OIIBITa B €CTECTBEHHO-HAYYHOU U
IryMaHUTapHOH 00JacTAX MO3HAHMS,
UCCJIEIOBATEIBCKON 1EATEIbHOCTH
J€EMOHCTPUPOBATh B [IOBEICHUU
c(OPMHUPOBAHHOCTH IKOJIOTUYECKOMN
KyJbTYPbl HA OCHOBE IIOHUMaHUs
BIIUSIHUS COLUAIIBHO-3KOHOMMYECKUX
IIPOLIECCOB HA NIPUPOY, B TOM YHUCIIE
Ha r7100aJIbHOM YPOBHE,
OTBETCTBEHHOCTb 3a JCHCTBHUS B
IIPUPOJHOM Cpelie; BEIPAXKATD
JIeATEIIbHOE HEIIPUATHUE IEUCTBUI,
IIPUHOCSIINX BpeJ IIPUPOJE;
IIPUMEHSATH 3HaHUS ECTECTBEHHBIX U
COLIMAJIBHBIX HAYK JJIs Pa3yMHOTO,
OepeKIJIMBOTO MPUPOIOTIONIb30BAHMS B
OBITY, OOIIIECTBEHHOM MIPOCTPAHCTBE;

23

CBs3b
HEOPTaHUYECKUX U

ACATCIIBHO BbIPAXKATH ITO3HABATCIIBHBIC
HHTCPCCHI B pA3HLIX TPCAMCTHBIX




OpraHUYECKUX
BEILIECTB

001acTIx ¢ y46TOM CBOMX MHTEPECOB,
CITOCOOHOCTEH, JOCTHKEHUI;
o0nagaTh MpeICTaBICHUEM O
COBPEMEHHOM HayYHOU KapTHHE MUPA,
JIOCTIKEHUSIX HAYKU M TEXHUKH,
apryMEHTHPOBAHHO BBIPAXKAaTh
MMOHUMaHWE 3HAYCHUS HAYKH B )KU3HU
poccHiickoro o01ecTna, 0oecreueHnn
ero 0e30MacHOCTH, TyMaHUTAPHOM,
COIMAIBHO-PKOHOMUYECKOM Pa3BUTHH
Poccuu; neMoHCTpUpOBATH HABBIKH
KPUTHYECKOT'O MBITTUICHHSI,
OTpeeNIeHUs T0CTOBEPHON HAYyYHOM
nH(GOpPMaIIUU U KPUTUKH
AHTHHAYYHBIX MIPEICTABICHHUIA;
pa3BUBATh U MPUMEHSATH HABBIKU
HAOJII0ICHUS, HAKOIUICHUS U
cucTeMaru3anuu (PakToB, OCMBICICHUS
OTIBITAa B €CTECTBEHHO-HAYYHOU U
TYMaHUTapHOH 00JIaCTSAX MO3HAHUS,
HCCIIEIOBATENIBLCKON JEATEIbHOCTH

Uroro no pazaeny 17
Pa3nea 3. Xumusd u :Ku3HbL
JIeATEeITLHO BBIPAXKaTh MO3HABATEIbHbBIE
31 XUIMUSL 1 JKH3HD 4 MHTEPECHI B PA3HBIX MPEIMETHBIX

001acTIX ¢ y46TOM CBOMX MHTEPECOB,
CIIOCOOHOCTEH, IOCTHIKCHHIA;




o0nazaTh MpeICTaBICHUEM O
COBPEMEHHOM HayYHOU KapTHHE MHPA,
JIOCTIKCHUSX HAYKU M TEXHUKH,
apryMEHTHPOBAaHHO BBIPAXKaTh
MMOHMMAaHHE 3HAYCHUS HAYKH B KU3HU
poccHiickoro 001ecTBa, 0oecreueHnn
ero 0e301acHOCTH, TYMaHUTApHOM,
COLIMATIbHO-?)KOHOMUYECKOM Pa3BUTHUHU
Poccun; neMoHCTpUpOBaTh HABBIKH
KPUTHYECKOT'O MBIIUICHHUS,
OTpeieNIeHUs TOCTOBEPHON HAyYHOM
nH(GOpPMaIIUU U KPUTUKH
aHTHHAYYHBIX [IPEICTABICHHUIA,
pa3BUBATh U MPUMEHSATH HABBIKU
HAOII0/IEHUS, HAKOTIJICHUS U
cucTeMaru3anuu (HPakToB, OCMBICICHUS
OTIBITa B €CTECTBEHHO-HAYYHOU U
TYMaHUTapHOHN 00JIacTSAX MO3HAHUS,
UCCIIEI0BATENLCKON AEATEIbHOCTH
yBaXath TPYI, PE3yIbTATHI TPY/IA,
TPYAOBBIE U MPO(hecCHOHANbHBIE
JOCTH>KEHUS] CBOMX 3€MIISIKOB, X
BKJIa/I B Pa3BUTHE CBOETO MOCEICHHUS,
Kpasi, CTpaHbl, TPYJOBbIE JOCTIKEHUS
POCCHICKOTO HApOJa; BHIPAXKATh
OCO3HAHHYIO TOTOBHOCTH K
MOJTy4EHUIO MTPOo(ecCHOHaTbHOTO
o0pa3oBaHMsl, K HEIIPEPbIBHOMY




00pa30BaHMIO B TEUCHHUE KU3HU KaK
YCJIOBUIO yCIIEITHOM
poQeCCHOHAIBHON U 00IIIECTBEHHON

JIESITENIbHOCTH;
Uroro no pazgeny 4
OBLIEE KOJIMYECTBO
YACOB I1O0 34

ITPOT'PAMME







ITOYPOYHOE INTAHUPOBAHMUE
10 KITACC

Np KoaunuectBo yacos
n Hara JJIeKTPOHHbBIE N (poBbIE
Tema ypoka KonTpoabhbie IIpakTH4eckue
/ Bcero U3y4eHust o0pa3oBaTe/bHbIE Pecypchl
I padoThbI padoThbI
[Ipenmer oprannyeckoit
1 XHMHH, €€ BOBHUKHOBCHHE, 1 https://www.yaklass.ru/

Pa3BUTHUEC U 3HAUCHUC

Teopus crpoeHus
OPraHUYEeCKUX COCTUHEHUIN
A. M. byrneposa, eé
OCHOBHBIE IT0JIOKEHHUS

https://www.yaklass.ru/https://www.yaklass.ru/

p/himija/10-klass/osnovy-organicheskoi-khimii-

6490554 /predmet-organicheskoi-khimii-teoriia-
khimicheskogo-stroeniia-organiches -6447217

IIpencrasnenue o
KIaccupuKanuu
OpPraHUYECKUX BELIECTB.
3 Homenknarypa 1
(cucremaTuyeckas) u
TpUBHAJIbHBIC HA3BAHUS
OpPTraHUYECKUX BEIIECTB

https://onlineclass.space/marepuan/xumus/40/

AnKaHBI: cOCTaB U CTPOCHUC,
TOMOJIOTHYECKHI paa

https://multiurok.ru/index.php/files/katalog-eor-i-
tsor-oud-07-khimiia-razdel-2-organic.html

5 MerTtaH u 3TaH — 1

HpOCTCﬁLHHG MNpCACTAaBUTCIIN

https://multiurok.ru/index.php/files/katalog-eor-i-
tsor-oud-07-khimiia-razdel-2-organic.html




aJIKAaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBA

https://resh.edu.ru/subject/lesson/5412/main/
212567/

OTujeH u IIPOMNUJICH —
HpOCTCfIIlIHC MNpeaACTaBUTCIIN
AJIKCHOB

https://resh.edu.ru/subject/lesson/5412/main/
212567/

[TpakTrueckas padora Ne 1.
«ITony4yenue sTrIIeHA U
W3YYEHHE ero CBOMCTBY»

Ankaguensl. byrtanuen-1,3 u
MeTunoyTaaueH-1,3.
[Tony4yeHue CHHTETUYECKOTO
Kay4dyKa U Pe3UHbI

https://multiurok.ru/goto.php?url=http://

www.physchem.chimfak.rsu.ru/Source/History/
big index.html

AJIKHMHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH P,
AnleTHIIeH — MPOCTENINN
IIPEICTaBUTEND aJIKNHOB

https://urok. 1sept.ru/articles/657994

Brprunciienus o ypaBHEHHIO
XUMHYECKON peakiuu

ApeHbl: 6EH30J1 U TOTYOII.
TOKCHUYHOCTH apEHOB

https://multiurok.ru/goto.php?url=http://
www.physchem.chimfak.rsu.ru/Source/History/

big_index.html

I'eneTrueckas cBs3b
YTJIEBOJJOPO/IOB,
TNPUHAICKAIINX K




Pa3JIMYHBIM KJ1IaCCaM

IIpupoaHbIE ICTOYHUKHU
YTIIEBOAOPOAOB: IIPUPOIHBIN

https://multiurok.ru/goto.php?url=http://

1 . .
4 ra3 ¥ MonyTHbIC He(TSIHBIE www.physchem.chimfak.rsu.ru/Source/History/
rasbl, He)Th ¥ IPOAYKTHI €& big_index.html
nepepaboTKu
[IpupoHbIe HCTOYHUKH o
. . https://www.yaklass.ru/p/himija/10-klass/
YIJIEBOJAOPOAOB: IPUPOAHBIN .
1 Fa3 W TOMy THBIE HedhTAHbIE uglevodorody-6579439/pererabotka-nefti-i-
5 y . okhrana-okruzhaiushchei-sredy-6899731/re-
raspl, HeTb 1 POAYKTHI € 52d02bf6-e9af-423a-a9fb-fa09fbc835db
nepepaboTku
1 KonrponbHas padora no
6 paszzaeny «YTiaeBogopOab)
| [IpenenbHble OJHOATOMHBIE
7 CIIUPTHI: METAHOJI U ATAHOJ.
Bonopoanas cBsizb
https://multiurok.ru/goto.php?url=http://
1 MHOroaTOMHBIE CITUPTHI: : .
www.physchem.chimfak.rsu.ru/Source/History/
8 STUJICHIJIMKOJIb U TJIULEPUH .
big index.html
| DeHOJI: CTPOCHUE MOJIEKYJIBL,
9 (du3HYECKre U XUMUIECKHE
CBOMCTBA, IPUMEHEHUE
2 Anpaerupl: hopMabaeTH I
0 M aleTajbAerua. AeToH
2 OIHOOCHOBHBIE IIPEIETbHBIE
1 KapOOHOBBIE KUCIIOTHI:




MypaBbUHAs U YKCYCHas

[TpakTuyeckas pabora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBD)

CTeapI/IHOBaﬂ 1 OJICMHOBAasd
KHUCJIOTHI, KaK
NpEACTAaBUTCIIN BBICHIUX
Kap60HOBLIX KHUCIIOT

Mb11a KaK COJIM BBICIINX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIEE NEHCTBHE

https://multiurok.ru/goto.php?url=http://
www.physchem.chimfak.rsu.ru/Source/History/

big_index.html

CrnoxxHble 3(UPBI KaK
MIPOU3BOIHBIC KapOOHOBBIX
KHACIOT. [ Maposn3 CiioKHBIX

a¢upoB

https://resh.edu.ru/subject/lesson/2065/main/

Kupsl: rugponns,
IIpUMEHEHUE,
OuoJsiornyeckasi pojb >KHPOB

https://resh.edu.ru/subject/lesson/2065/main/

VrieBoasl: COCTaB,
KJIaccupuKarus.

Baxneiimne npeacraBuTenu:

TII0K03a, PpyKTO3a,
caxaposa

Kpaxman u nemnronosa kak
MPUPOJAHBIE ITOJUMEPEI

KonrpomnbHas padora o




pazzaeny
9 «Kucnopoaconepxaiiue
OpPTaHHYECKUE COCTUHCHUS

3 AMUWHBI: METWJIAMUAH U

1
0 AHWINH
AMUHOKHUCIIOTHI KaK
3 am(pOoTepHbIC OpraHNYECKHe
) COCJIMHEHMUS, UX 1
OHOJIOTUYECKOE 3HAUCHUE.
Ilenrtuabl
benku xak npupoHbie . .. )
3 | https://kopilkaurokov.ru/himiya/uroki/
BBICOKOMOJIEKYIISIPHBIE . )
2 yp urok po khimii v 10 klasse belki
COCTMHECHUSA
3 OCHOBHEBIE IOHATHS XUMUH https://multiurok.ru/goto.php?url=http://
3 BBICOKOMOJIEKYIIIPHBIX 1 www.physchem.chimfak.rsu.ru/Source/History/
COCTUHEHUH big index.html
OCHOBHEIE METOJILI CHHTE3A
3 BBICOKOMOJIEKYJISIPHBIX i
4 coequaenni. [1nacTtmacckr,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




11 KITACC

Ne KoanuectBo yacon
n Hara DJIeKTpOHHbIe Hu(poBbIe
Tema ypoka KonTtposbHble IIpakTuyeckue
/ Bcero HU3yUeHust o0pa3oBaTejibHbIE PeCYpPChI
I padoThI padoThI
o https://multiurok.ru/goto.php?
XUMHUYECKUH IIEMEHT. ATOM. lpi// /L; urok.ru/goto.php
url=nttp:
DJIeKTpOHHAs KOHPUTYpaIus 1 )
P (urypan www.physchem.chimfak.rsu.ru/
TOMOB . .
aToMo Source/History/big_index.html
[Tepuoanueckuii 3aK0H U
Hepuonunyeckas cucrema https://multiurok.ru/goto.php?
) XUMHU4YeCKHX 3aeMeHToB /1. W. i url=http://
MennenaeeBa, ux CBA3b C www.physchem.chimfak.rsu.ru/
COBPEMEHHOU TEOPUEH CTPOCHUS Source/History/big_index.html
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX IJIEMEHTOB U
WX COCIMHEHUN T10 TPyTIam 1
nepuoiaM. 3HaAYCHHE {
MEPUOIUYECKOTO 3aKOHA U
CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa B pa3BUTHH
HayKH
4 Ctpoenue BeriecTBa. XuMHUYECKas 1 https://resh.edu.ru/subject/lesson/
3093/main/




CBA3b, eé BUAbBI; MECXaHU3MbI
00pa3oBaHMs KOBAJCHTHOM CBSI3HU.
Bonopoanas cBsi3b

BaneHTHOCTS.
DIIEKTPOOTPULIATENLHOCTb.
Crenens okuciieHus. BemecTsa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHUS

ITongrue o AUCHICPCHBIX CUCTCMAX.
Uctunnsie u KOJIJIOUAHBIC
pactBopbl. MaccoBas 101
BELIECTBA B pacTBOpE

https://multiurok.ru/goto.php?
url=http://
www.physchem.chimfak.rsu.ru/
Source/History/big_index.html

Knaccugukarus u HoMeHKIaTypa
HEOPraHMYECKUX COSAUHEHUH.
I'enernyeckas cBs3b
HEOpPraHUYECKUX BEILECTB,
Pa3NIUYHBIX KJIACCOB

Knaccudukanus XuMHu4ecKux
peaKkuuii B HEOPraHUYECKOU U
OpraHU4ecKOil XUMHH. 3aKOH
COXpaHEHUSI MACChI BELIECTB;
3aKOH COXPAaHEHUsS U MPEBpaLICHUS
SHEPIruU IPU XUMHUUYECKUX
peaxkuusax

https://multiurok.ru/goto.php?
url=http://
www.physchem.chimfak.rsu.ru/
Source/History/big index.html

Ckopoctb peakunu. O6paTumbie
peakuuu. XUMHYECKOE
paBHOBECHE




[TpakTuueckas padbora Ne 1.
«BnusgHue pa3nuyHbIX PaKTOPOB
Ha CKOPOCTh XUMHUYECKON
peaxkuum»

DNEeKTPOIUTHYECKAS
nucconmanus. [lonstue o
BOZIOpOAHOM TokazaTene (pH)
pactBopa. Peakiium nOHHOTO
oOMeHa. ['uaponu3 opraHMuecKux
U HCOPTraHNYCCKUX BCIICCTB

OKucauTenbHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIINU.
[TonsiTue 06 A1eKTpoIU3e
pacriaBoB U pacTBOPOB COJIEi

https://interneturok.ru/lesson/
chemistry/9-klass/

okislitelnovosstanovitelnye-reakcii/
obobschenie-temy-okislitelno-

vosstanovitelnye-reaktsii

KonTponbhas pabota no pazueny
«Teoperndeckre OCHOBBI XUMHM»

Mertasuibl, UX MOJI0KEHUE B
[Tepuoanueckoil cucteme
XUMHUYECKuX djeMenToB /I, 1.
MenpeneeBa 1 0COOCHHOCTH
cTpoeHus aromoB. O01mue
(M3UYECKHEe CBONCTBAa METAJLIIOB

http://school-collection.edu.ru/
catalog/rubr/eb17b17a-6bcc-01ab-
0c3a-alcd26d56d67/23568/?
interface=themcol

CrutaBbl METAIIOB.
DJIEKTPOXUMUYECKUH P
HanpsHKEHUH METAILIIOB

XUMHUYECKHE CBOUCTBA

http://school-collection.edu.ru/




BaKHEHILINX METaJUIOB (HATpHil,

catalog/rubr/eb17b17a-6bcc-01ab-

6 KaJlni, KaJbIIWil, MarHHii, 0e3a-alcd26d56d67/23568/?
ATFOMUHUN) U UX COSUHEHUN interface=themcol

1 XUMHYECKHE CBOMCTBA XpoMa .

. POMa, https://resh.edu.ru/subject/29/

7 MEIU U UX COCTUHCHUHN

http://school-collection.edu.ru/

1 XHUMHUECKHNE CBOMCTBA ITMHKA, catalog/rubr/eb17b17a-6bcc-01ab-

8 JKene3a U UX COeIMHEHUN 0e3a-alcd26d56d67/23572/?

interface=themcol

1 [TpakTuyeckas padora Ne 2.

9 "Pemenue skcriepuMEHTAIbHBIX
3aza4 no treme «MeTtaaab»"

HemeTamiel, uX MOJIOKEHUE B
) Ilepuonnueckoii cucreme
0 XUMHUYECKUX deMeHTOoB [l. 1.
MenneneeBa 1 0COOEHHOCTH
CTPOEHHUS aTOMOB
duznyeckue CBOMCTBA h el o N
ttps://multiurok.ru/goto.php?
) HEMETAJUIOB. AJUIOTPONHUS ID o/ £010-pAP
url=http:
HEMETAIJIOB (Ha mpuUMepe .

1 www.physchem.chimfak.rsu.ru/
KHCIIOposa, ceprl, hocdopa u Source/History/big index.html
yriiepoaa)

2 XHUMHYECKHE CBOMCTBA TaJIOTCHOB,

2 CEepbl U UX COEUHEHUN

2 XuMHUyecKkre CBOMCTBA a30Ta,

3 dbocodpa 1 UX COeTUHECHUIA

2 XUMHYECKHE CBOMCTBA yIJIepo/a,




KpEMHUA U UX COGI{I/IHGHI/II\/JI

IIpuMeHeHne BaKHEUIINX
HEMETAJUIOB U UX COCIMHEHUU

O000111eHIE U CUCTEMATH3ALIUS
3HaHUU 110 Teme «HeMeTamab».
Brluucnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTrueckas padota Ne 3.
«Pemienne 3KkcrepruMeHTaIbHBIX
3agad4 mo reMme "HemeTtamisr"»

KoHnTtponbhas paboTta mo temam
«Metamae» 1 «HeMmeTtamieny

Heopranuueckue u oprannyeckue
kucnotel. Heopranmueckue u
OpPraHUYECKHE OCHOBAHUS

AMpoTepHbIe HEOPTaHUYECKUE U
OpTraHUYeCKUe COSTUHEHHS.
I'eneTnueckas cBs3b
HEOPTraHMYECKUX U OPTaHUYECKUX
BEIIECTB

Pone xumun B o0ecrieueHUN
JKOJIOTUYECKOM, SJHEPIreTUYECKON U
MUIIEBOH O€30MaCHOCTH, Pa3BUTUU
MEAULIMHbI

[IpencraBnenwust 06 0OmMUX




HayYHbIX OPUHIHUIIAX
2 MPOMBIIUIEHHOTO MOTYy4YEeHUS
Ba)KHEUIIINX BEIIECTB

YenoBek B MUpE BEIIECTB U
MaTEPHUAJIOB

https://lusana.ru/presentation/38504

AW W W

XuMus u 340pPOBbLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJISI YYEHUKA
* Xumus, 10 xnacc/ I'abpuensia O.C., OO1iecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «J[PODAY; Akumonepuoe ooiectBo «M31aTenbcTBO

«IIpocseienue»

METOJINYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
O.C. T'abpuensu, U.I'. OctpoymoB.  M.: Jlpoda, 2004.

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETHU
NUHTEPHET

https://www.yaklass.ru/?%045;

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