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IHOACHUTEJIBHAA 3AITMCKA

[IporpaMMa 1O XMMHM Ha YpPOBHE CpEIHEro o0O0Iero oOpa3oBaHMS
pazpaborana Ha ocHoBe DenepanbHOro 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanuu B Poccuiickoit deaeparuu», TpeOOBaHUN K pe3yjbTaTam
OocBOCHHS (efepaibHON  00pa30BaTENbHON MPOrpaMMbl CPEIHETO OOIIETO
obpazoBanust  (DPOII  COO), mnpencraBieHHbIXx B DegepanibHOM
rocyjiapctBeHHOM oOpazoBaresnbHOM ctanaapre COO, ¢ yuérom Konuenimu
mpernofaBaHusl  yuyeOHOro  mpeamera «XuMus» B 00pa30BaTENbHBIX
opranmsauusax  Poccmiickon — @exepanuu, — peaM3yOIIUX  OCHOBHBIE
o0Opa3zoBaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTUS
Bocniutanusi B Poccuiickoit ®enepanmu Ha nepuon 1o 2025 roma»
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 No 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MPOTrpaMMBbI IO XUMUH, K OMPEICTICHUIO
oOmelt crpaterun OOydYeHHMs, BOCHHUTAHUS W Pa3BUTUS  OOYYaIOIIUXCS
cpeacTBamMu ydeOHOro mpeamera «Xumus» s 10—11 kiaccoB Ha 0a3zoBoM
YPOBHE  COCTaBWJIM  KOHIenTtyaidbHble monoxenus OI'OC  COO o
B3aUMOOOYCIIOBJICHHOCTH LI€JIe, COJEep)KaHus, pe3yslbTaToB OOy4YeHUs U
TpeOOBaHMIA K YPOBHIO TOJATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
00111€00pa30BaTeIbHON OpraHu3aliu, SBISETCS HEOTHEMJIEMON YacThl0 HUX
oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEepUIAIOUIMM JTalloOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KJIHOYEBBIX LIEHHOCTEH, NPUCYLIUX
[IEJIOCTHOM CHUCTEME XHMHUYECKOro 00pa3oBaHus. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB MPHUPOIbI, (OPMUPOBAHUS MHPOBO33PEHUS U OOLIEH
KyJbTYpbl YE€JIOBEKa, a TaKKe JKOJOIMYEeCKH OOOCHOBAHHOTO OTHOILIEHHUS K
CBOEMY 3[I0pPOBbIO U MPUPOIHOM cpefe. Peanuzyercs xummuueckoe o0pa3zoBaHue
oOyyaroluxcsi Ha YpPOBHE CpeaHero oOuiero o0Opa3oBaHUs CpPEICTBaMU
yueOHOro mpeamera «XHUMHS», COJEpP)KaHHE M TOCTPOECHHUE KOTOPOTO
OTIPE/ICNICHbl B MPOrpaMMe MO XUMHUHU C YUYETOM CHEeUU(PUKU HAYKH XUMUHU, €€
3HAYEHHUS B IO3HAHUU NIPUPOABI U B MATEPUATILHOM JKU3HHU OOIIECTBA, a TAKXKE C
ya€ToM OOmUX Tee ¥ TPUHIMIIOB, XapaKTePU3YIOUIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI cpeiHero obmiero oopasoBanus B Poccuiickoit deneparuu.
XUMHsI KaK JJIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK WIPaeT OCOOyH pOJib B
COBPEMEHHOW LIMBUIIM3AIIMHU, B CO3JJaHUU HOBOM 0a3bl MaTepuaIbHOM KYJIbTYpHI.
Ona BHOCUT CBOM BKJIaJ B (OPMUPOBAHHE PALMOHATIBLHOTO HAYYHOTO
MBIIUICHUS, B CO3JaHUE IEJIOCTHOTO MPEICTABICHUS 00 OKpPYXKAIoleM MHUPE



KaK O €IMHCTBE MPHUPOABl M YEIOBEKa, KOTOpOe (POPMHUPYETCS B XUMHH Ha
OCHOBE NOHHMMAaHUs BEIIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIEr0 MHpPA, OCO3HAHUSA
B3aUMOCBSI3H MEXKIy CTPOCHHUEM BEIIECTB, UX CBONCTBAMU WU BO3MOKHBIMH
00JaCTSMU TPUMEHEHUS.

TecHO B3aMMOJEHUCTBYsI C JOPYTMMH €CTECTBEHHBIMH HAyKaMH, XUMUS
CTajla HEOThEMJIEMOM YacThIO MHUPOBOW KYJIBTYPbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOTO TPyJa M MU3HM KKIOTro uieHa obmiectBa. CoBpeMeHHas XUMUS
KAK HayKa CO3MJaTelIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMW HaIlpaBJICHA Ha
perieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pPa3BUTHUSI YEJIOBEYECTBA —
CBIPHEBOM, SHEPTETUYECKOM, MUIIIEBOM, SKOJOTHUYECKON 0€30MaCHOCTH U OXPaHBI
310POBBA.

B coorBercTBUM € OOIIMMM LEISIMH UM NPUHLIUIAMH CPEIHEro OOIIEro
oOpaszoBanus cojaepxkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIi
YPOBEHb M3y4YEHHUS) OPUEHTHPOBAHO MPEUMYILIECTBEHHO Ha OOLIEKYIbTYPHYIO
MOATOTOBKY  OOydYaroluxcsi,  HEOOXOAMMYKD UM A BbIpaOOTKHU
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIIEIIHOTO BKJIIOYEHUS B KHA3Hb COLMyMa,
OpOAODKEHHs O0pa3oBaHMsI B pas3iMYHbIX O0O0JacTsIX, HE CBS3aHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocTraBisOmUMHA TpeaMeTa «XUMHs» SBISIOTCS 0a30Bble KYpChl —
«Oprannueckas xumusi» u «OOIIas U HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpP>KaHUs KOTOPBIX SIBJIAIOTCSI OCHOBBI 0a30BOMl HayKwu:
CUCTEMa 3HAHUH M0 HEOPTAaHUYECKON XUMUU (C BKIIFOUCHHEM 3HAHHUM U3 00IIei
XUMHUU) U OpraHu4eckoil xumuu. @opMUpoBaHUE JAHHOW CUCTEMbI 3HAHUH MIPU
M3YYEHUU TIpeAMeTa OO0EeCleyMBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMUX MOHATHI, 3aKOHOB U TEOPUN XUMHH.

CrtpykTypa conepkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XUMHs» c(HOpPMHUPOBAaHA B MPOTPaMME MO XMMHUU HA OCHOBE
CUCTEMHOTO MOAXOJAa K H3YYEHHIO Y4yeOHOro Marepuana u oOyCIIOBIEHa
UCTOPUYECKH OOOCHOBAHHBIM  Pa3BUTHEM 3HAHUW HA  ONPEACIHEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XWUMHM BEILECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIIACCHUYECKOM TEOPUU CTPOCHUS OPraHUYECKHUX
COCAMHEHNH, a TAaK)K€ Ha YPOBHE CTEPEOXMMMYECKHX U DIEKTPOHHBIX
NpEeNCTaBlIeHUd O CTpoeHuu BemiecTB. CBeaeHHs 00 HU3y4yaeMbIX B Kypce
BEILIECTBAaX JAKOTCI B PAa3BUTUM — OT YIVIEBOJAOPOAOB 1O  CJOKHBIX
OMONIOTUYECKH AaKTUBHBIX COEIMHEHMHA. B Kypce opraHudeckoil XuMUU
MOJIy4yaloT pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus MIEpPBOHAYATIbHBIE MPEICTABIECHUS O XUMUUECKOU CBSI3H,



KJIaCCU(UKALMOHHBIX MPU3HAKAX BEIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHUS, O XUMHUECKOUN peaKkIinH.

[log HOBBIM yrjoM 3peHuss B mpeaMmeTe «XuMus» 0a30BOro YpOBHS
paccMaTpUBaeTCs H3Y4YEHHBI HAa ypOBHE OCHOBHOTO 00IEro oOpa3zoBaHUs
TEOPETUYECKU Marepual U (aKTOJOTUYECKUE CBEACHUS O BEIIECTBAX U
XUMHYECKOU peakuuu. Tak, B yacTHOCTH, B Kypce «OO0I111asi 1 HeopraHuvecKas
XUMUSD» 00Yy4arolmMMCs TMPEIOCTaBIsAETCS BO3MOMXHOCTh OCO3HATh 3HAYCHUE
NEPUOUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOA0JIOTUYECKUX TTO3UITUH,
ry0’ke TMOHATh HMCTOPUYECKOE HU3MEHEHHE (YHKIUNA H5TOTO 3aKoHa — OT
o0oOmaromiei 10 00bACHAIOMEH U IPOTHOZUPYIOLICH.

Enunas cucremMa 3HAHMM O BaXHEHUIIINX BEIIECTBaX, HX COCTaBeE,
CTPOEHHHU, CBOMCTBAX W MPUMEHEHUHU, & TAKKE O XUMHUYECKUX PEAKIMIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B kKypcax 10 u 11
KJIaCCOB 3JIEMEHTAaMHU COJAEpKaHUSA, HMMEIOUIMMHU KYJIbTYpPOJOTHYECKUH U
MPUKIAAHOW XapaKTep. DTU 3HAHUS CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSA3U
XUMUU C JPYTMMU HayKaMH, PacKpblBalOT €€ pojb B IO3HABATEIbHOU U
IPAKTUYECKOMN JeSTENHHOCTH YETIOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKCHHUSI
K TIpollecCy TBOpYECTBa B OOJACTH TEOPUU M MPAKTHUUECKUX MPUIOKEHUIN
XUMUH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJieMaxX, CBSI3aHHBIX C XUMHUEH, KPUTHYECKHU
OCMBICTTUBATh HWH(MOpPMAIUI0O W TPUMEHATh €€ I TOIMOJHEHHUS 3HAHUH,
pEeIICHUS] MHTEIUICKTYAIbHBIX W JKCIIEPUMEHTAIBHBIX HCCIEI0BATEIBCKUX
3amau. B menom coaepikanue ydueOHOTO mpenMera «XUMHs» JaHHOTO YPOBHS
M3Y4YeHUsI  OPUEHTUPOBAHO  Ha  (OpMHUpOBaHHE Yy  OOy4aroIUXCA
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUSI (PUITOCOPCKUX UACH, TAKUX KaK:
MaTepualbHOE €IMHCTBO HEOPraHMYECKOr0 W  OpPraHUYecKoro Mupa,
00yCJIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOCHUEM, [T03HABAEMOCTh
MPUPOJIHBIX SBJICHUN MyTEM DKCIIEPUMEHTA U PEIICHUS] TPOTUBOPEUUN MEXKITY
HOBBIMU (DaKTaMM U TEOPETUUYECKUMHU TNPEANOCHIIKAMHU, OCO3HaHUE POJIHU
XUMUHU B PEUICHUH IKOJIOTMYECKUX MpoldiieM, a Takxke mpodsieMm cOepexeHus
DHEPreTUYECKUX PECYpCOB, CBHIPbS, CO3JAaHUS HOBBIX TEXHOJOTHH U
MaTepUalioB.

B miaHe pemeHuss 3amady  BOCHUTAHUS, Pa3BUTHS W COLMAIM3ALUU
00y4JaromuXxcsl MPUHATHIC MPOTrpaMMON MO XUMUM TOAXOJbI K ONPEACICHUIO
coIepKaHUsI W TIOCTPOEHUs TMpeaMeTa NpeaycMaTpuBalOT (OPMUPOBAHUE
VHUBEPCAIBHBIX Yy4YEOHBIX JACHCTBUM, HMEIONMX 0a30BOe 3HAa4YEHUE IS
Pa3IMYHBIX BHUJIOB JCSATEIBHOCTU: PEIICHHUS MpoOseM, TMOUCKA, aHah3a WU
00paboTku nHMOpPMAIIUU, HEOOXOAUMBIX IS MPUOOPETEHHS OIbITa



MPAKTUYECKOW M MCCIICIOBATEIBCKON EATeTLHOCTH, 3aHUMAOIICH Ba)KHOE
MECTO B TIO3HAHUHU XUMHH.

B mpaktuke npenojaBaHus XMMUU KaK Ha ypOBHE OCHOBHOI'O OOIIETrO
oOpa3oBaHMsl, TaKk WU Ha YpPOBHE cpeaHero ooOiiero oOpa3oBaHUs, MPHU
OTIPENIETICHIH COICPKATEIHPHOM XapaKTEPUCTUKH IeJeH W3ydeHUs TMpeaMera
HaIlpaBJICHUEM TICPBOCTCIICHHOW 3HAYUMOCTH TPAIUIIMOHHO TPHU3HAETCS
dbopMHpOBaHHE OCHOB XHMHMUYECKOW HayKd Kak o0O0JIaCTU COBPEMEHHOIO
€CTECTBO3HAHUS, TMPAKTHUUYECKOW JEATETbHOCTH YeJOBEKa M KakK OJHOro H3
KOMITOHEHTOB MHUPOBOW KyJIbTypbl. C METOJUYECKON TOUYKH 3pPEHUS TaKon
MOAXOA K ONPEACIICHUIO TIeJIed W3Y4YeHUs TpPeaAMeTa SBISICTCS BIIOJIHE
OTIpaB/IaHHBIM.

CoryacHO JaHHOW TOYKE 3pEHUS TJIABHBIMU IIEJISIMH U3YYEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) IBISIOTCS:

e (OpPMHUPOBAHHE CHUCTEMbl XHMHUYECKMX 3HAHUM Kak BaKHEHIen
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUPa, B OCHOBE KOTOPOU
JIeKaT KITIOYEBbIE TOHATHSI, PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE SI3bIKa HAYKW, YCBOCHUE W MOHUMAHUE CYIIHOCTH JOCTYITHBIX
0000IIIeHIIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBIICHUS,

e (GopMHpOBaHME U PA3BUTHE TPEJACTABICHUNA O HAy4YHBIX METOAaX
MO3HAHUS BEIIECTB W XHUMHYECKUX pPEAKIUH, HEOOXOIUMBIX IS
NpUOOPETEHUST YMEHWH OPHUEHTHUPOBATHCSI B MHpPE BEIISCTB U
XUMUYECKUX SIBIICHUN, UMEIOIHUX MECTO B MPHUPOJE, B MPAKTUYECKON U
MMOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CHOCOOOB  JCSITEIBHOCTH, CBSI3AHHBIX C
HAOMIOACHUEM W OOBSICHEHHEM  XHMHYECKOTO  DKCIEPUMEHTA,
coOJII0ICHUEM TTPaBUJI O€30MMaCHOT0 OOpaIEHUsI C BEIIIECTBAMH.

Hapsiny ¢ oTuM, conepxkaTenbHass XapaKTepuUCTUKa IIeJied W 3aj1ay
M3Y4YEHUsS MpeaMeTa B MPOrpaMMe Mo XMMHUU YTOUYHEHAa W CKOPPEKTHUPOBAaHA B
COOTBETCTBUM C HOBBIMH TIPHOPUTETAMH B CHCTEME CPEIHETO OOIIEro
oOpazoBanusi. CeroHsl B MPENOaBaHUN XUMHH B OOJIBINICH CTETICHU OTIAETCS
NPEANOYTCHUE  MPAKTUYSCKOM  KOMIIOHGHTE  COJICp)KaHHS  OOydeHUS,
OPUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHUKA 00Ie00pa3oBaTenbHOM
OpraHW3alliM, BIAJCIONMIET0 HE HAOOpOM 3HaHWW, a (QYHKIIMOHATBLHON
I'PaMOTHOCTBIO, TO €CTh CIIOCO0AMH ¥ YMEHHUSIMH aKTUBHOTO TOJTYyYCHUS 3HAHUH
Y IPUMCHCHHMS MX B PCTbHOMN KU3HU IS PEIICHUS MPAKTHYCCKUX 3a1a4.

B cBsi3u ¢ 3TUM mpu U3YYEHUHM TNpeaMeTa «XUMHS JIOMHHHPYIOIEe
3HAYCHHE MPUOOPETAIOT TAKKE [IETU U 3a]]a9H, KaK:



aganTays OOyJaronuxcsi K YCJIOBHSIM JUHAMUYHO Pa3BUBAOIIECTOCS
Mupa, (HOpMUPOBaHWE WHTEIUICKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO,  COTPYAHHYECTBY,  CAMOCTOSITEILHOMY  TNPUHSTHIO
TPaMOTHBIX PEHICHUA B KOHKPETHBIX KU3HEHHBIX CHUTYaIlUsAX, CBSA3aHHBIX C
BEIIIECTBAMH U UX IPUMCHCHHUEM;

dbopMmupoBaHre y OOYYarONMXCsl KITIOYEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETCHIINI), UMCIOIINX YHHUBEPCATbHOE 3HAYCHHE IS Pa3IUYHBIX BHJIIOB
JCSATCNIbHOCTH:  pelieHus mnpoOjeM, T[OoWCKa, aHaimm3a ©  00paboTKH
nHPOpMAIUU, HEOOXOAUMBIX JIJISl IPUOOPETEHUS ONBbITA NEATEILHOCTH, KOTOpast
3aHUMAET BAXHOE MECTO B MO3HAHUU XMMHH, a TAKXKE JJISI OIEHKH C TO3UITUI
AKOJIOTHYECKON O€30ITaCHOCTH XapaKTepa BIMSHHS BEIIECTB W XUMHUYECKHX
IIPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPEY;

Pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O00y4YaroImMXCA: CIOCOOHOCTH CaMOCTOSITENIBHO MPUOOpETaTh
HOBBIC 3HAHUSA 0 XWMHH B COOTBETCTBHHM C JKU3HCHHBIMH IOTPEOHOCTSIMH,
HCITOJTh30BaTh COBPEMEHHBIC WH()OPMAIMOHHBIC TEXHOJOTHUU IS TOWCKA WU
aHanu3a Yy4yeOHOM U HAYYHO-TIOMYJISIpHONM HWHGPOPMAIMH  XUMHUYECKOTO
COJIep KaHUS;

dbopMupoBaHHEe U pa3BUTHE Yy OOY4YaIONIUXCS ACCOLMATUBHOIO U
JIOTUYECKOTO MBIIIICHUs, HAOJFOMaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJWMBbI, B YAaCTHOCTH, MpPHU IUIAHUPOBAHUU W
MIPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydYalomuxcs YOSKIEHHOCTH B T'yMaHUCTHYECKOM
HaIPaBJICHHOCTH XUMUHU, €€ BaXHOW POJIM B PEIICHUM TI00aTbHBIX MPOoOIeM
PaIMOHAIBHOTO TIPUPO/IOIIOIB30BAHUS, TTOMTOJTHCHHS YHEPTETHICCKUX PECYPCOB
U COXpaHEHMsS] TPUPOJHOTO PABHOBECHS, OCO3HAHUA  HEOOXOJIUMOCTHU
OEepe’KHOTO OTHOIICHUS K TIPUPOJIE U CBOEMY 370POBBIO, a TAK)KE MTPUOOPETEHUS
OTBITa WCTOJB30BAHMS TIOTYYEHHBIX 3HAHWA IS TPUHATHS TPaAMOTHBIX
PEIICHUI B CUTYaIIUSX, CBA3aHHBIX C XUMHUYECKUMHU SIBJICHUSMU.

B yudeOHOM mutane cpegHero oOiiero oOpa3oBaHUsA MNPEAMET «XUMUS»
0a30BOTO ypOBHSI BXOJIUT B COCTaB TMpeaMmeTHou obmactu «EctecTBeHHO-
HAy4YHBIE TPEMETHD.

OO6miee 4yMcIO 4YacoB, OTBEAEHHBIX [JISI M3YYCHHUS XUMHUHU, Ha 0a30BOM
YpOBHE cpemHero obiiero oOpa3zoBaHus, coctabiser 68 yacoB B 10 kmacce (2
yaca B Heaelmo), B 11 kiacce — 68 yacoB (2 yaca B Hezesio).



COJEPKAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHUYECKOM XUMUHU

[IpenMeTr opraHnyecKko XUMHUU: €€ BOSBHUKHOBEHHUE, PA3BUTHE U 3HAUEHUE
B ITOJIYYEHHH HOBBIX BELIECTB U MATEPHUANIOB. T€OPHUS CTPOCHHS OPraHUYECKUX
coennHeHnii A. M. bytnepoBa, €€ OCHOBHbIe MOJNOXKEHUS. CTpPyKTypHbIE
dbopMyJIbl OPraHMYECKUX BEIIeCTB. ['oMomorusi, u3omepusi. XuMuueckas CBs3b B
OPTraHUYECKUX COECAMHEHUAX — OJJUHAPHBIC U KPATHBIC CBSI3U.

[Ipencrasnenue 0 KJ1accuuKanuu OpPraHUYEeCKUX  BELIECTB.
Homenkiatypa oprannueckux coeJJMHEeHuM (CUCTeMaTu4ecKas) U TPUBUAIbHBIC
Ha3BaHUs BAXKHEUIINX MPEACTABUTEINICH KIIACCOB OPTAHUYECKUX BEILIECTB.

DKCNEPUMEHTAIbHBIE METOJIbI M3YYEHHSI BEIIECTB U MX MPEBPALICHUI:
O3HAKOMJICHHE C 00pa3llaMu OpPraHMYeCKUX BEIIECTB W MaTepuajaMyd Ha UX
OCHOBE, MOJICIMPOBAHHUE MOJEKYJ OPraHMYECKHX BEIIEeCTB, HAOIIOJCHUE U
ONMCAHUE JEMOHCTPALMOHHBIX ONBITOB IO IPEBPALICHUI0 OPTaHUYECKUX
BEILIECTB MPU HarpeBaHuu (TUiaBjaeHue, OOyTJIMBAHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMUECKUU psaAn. MeTtaH u 3TaH —
IPOCTEUIITNE TPEJCTABUTEIN aJKaHOB: (PM3MYECKUE U XMMHUYECKHE CBOMCTBA
(peakuuu 3aMeIIeHUS] W TOPEHMs), HaXOXKJIECHUE B NPUPOJEC, TMOITYYECHUE HU
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTHYECKUM PAA. DTUIEH U MPOINUJIEH
— MPOCTEHIIINE MPECTABUTETN AIKEHOB: (PM3MUYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuu TUAPUPOBAHUSA, TAJIOTEHUPOBAaHMS, TUIApaTallid, OKUCICHHUS W
MOJIMMEPU3AIIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytanuen-1,3 u metundyranuen-1,3: cTpoeHue, BaxKHEHIIe
XUMHUYECKHUE CBOKWCTBA (peakuus MOJIMMEPU3AIIUN ). [Tomyuyenue
CUHTETUYECKOTO KayyyKa U PE3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTMYECKUH ps/I.
ALIETWIIEH — TPOCTEHMIIMN TMPEACTABUTENL aJKUHOB: COCTaB, CTPOEHUE,
dbu3uyeckue W XMMHMYECKHME  CBOMCTBa  (peakuuu  THAPUPOBAHMS,
rajoreHUpPOBAHMS, TUIPATALIUH, TOPEHHUS ), IOTyYCHUE U NPUMEHEHHUE.

Apensl. ben3zoin: coctas, ctpoenue, GU3NUECKUE U XUMUUECKHE CBOMCTBA
(peakuuu raJloreHUPOBaHUS U HUTPOBAHUS ), TOJTyYEHUE U IIPUMEHEHUE.



Tomyon: coctaB, cTpoeHHe, (U3NUYECKHE W XUMHUYECKHE CBOWCTBA (peakiuu
TraJIOTEHUPOBAHUSI MU HUTPOBAHUSA), MOJYyYEHUE W NpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHMYecKass CBA3b MEXKIY YIVIEBOAOPOAAMH, MPUHAIEKAIMIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. lIpuponHbIli ra3 u mOmyTHBIE
He¢Tsaubie ra3bl. Hed1s u e€ npoucxoxnenue. Crocodsl nepepaboTku HedTH:
NEPEeroHKa, KPEKUHI (TEPMHUYECKUM, KaTalIUTUYeCKuil), muponus. [IpomykTbl
nepepaboTku HedTH, UX TMPUMEHEHHE B TMPOMBINUIIEHHOCTH U B  OBITY.
KameHnHslii yrosibs 1 MpoayKThl €ro nepepadoTKu.

DOKCnepUMEHTAIBHBIE METOAbl M3YyYEHHUs BELIECTB W HX INPEBPAILCHHIA:
O3HAaKOMJIEHUE € 00pa3laMu IUIACTMACC, Kay4YyKOB U PE3UHBI, KOJJIEKIIHH
«Hedptp» u  «Yroap», MOAENIUPOBAHHE MOJEKYJI YIJIEBOAOPOJIOB U
raJIOT€HONPOU3BOIHBIX, IPOBEJCHUE IPAKTUYECKOW paboThl: MOIy4YEHHE
ATUJIEHA U U3YYEHUE E€r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peaknuu (macchl, oObEMa,
KOJIMYECTBA UCXOJHOTO BELIECTBA WIIM IPOLYKTA PEAKLMU T10 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB WK MPOYKTOB PEAKIIIH).

Kucaopoacoaepxaimme opranndeckue coeinHeHUs

IIpenenbHbIE OAHOATOMHBIE CHUPTHL. METaHOJN W 3TAaHON: CTPOEHUE,
¢usznyeckue MU XMMHYECKHE CBOMCTBA (pEakUMHU C aKTHUBHBIMH METAJUIAMH,
raJIOr€HOBOJOPOJaMH, TOPEHHE), NPHUMEHEHHE. BOoIOpOAHBIE CBSA3UM MEXIY
MOJIEKYyJIaMH CIIUPTOB. JleiicTBUE MeTaHOJIa M ATaHOJIa HAa OPTaHK3M YeJIOBEKa.

MHoroatroMHble CHHUPTHL. ODTWICHIJIMKOIb M TJIUILEPUH: CTPOECHHE,
¢u3nueckue M XHMHYECKHE CBOMCTBA (B3aMMOJEHUCTBHE CO UICIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAsl PeaKIiis Ha MHOTOATOMHbIE ciUpThl). [leficTBue Ha
opraHu3M yesnoseka. [[puMeHeHne rniepruHa U 3THIICHIJIMKOJIS.

deHOoM: CTpOCHUE MOJEKYJbl, (U3UYECKUEe M XUMHUUYECKHUE CBOMCTBA.
ToxcuunocTth penona. [Ipumenenue denona.

Anpperunpl U kemowusvi. DopMaNbIEruj, aueTaldbJAEeTUl: CTPOEHUE,
¢uznyeckue U XUMUYECKUE CBOMCTBA (PEaKIMN OKUCIICHUS U BOCCTAHOBJICHMUS,
KauyeCTBEHHbIE PEAKIUH), TOTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeneNibHbIE KAapOOHOBBIE KHUCIOTH. MypaBbUHAS W
YKCYCHAasi KUCJIOThI: CTPOEHHUE, (U3HUECKIE U XUMUYECKUE CBOMCTBA (CBOMCTBA,
oOmue I Kiacca KHUCIOT, peakiusi dTepudukanuu), TOJIyYeHHEe U
npumeHeHue. CTeapuHOBas U OJIEMHOBAsl KUCIOTHI KaK MPEACTABUTENH BBICILINX
KapOOHOBBIX KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE JICHCTBHE.



Crnoxubie 3QHUpPbl KaK MPOU3BOAHBIE KapOOHOBBIX KucHOT. ['maponus
cnoxHbiXx  d¢pupos. Kupsl. T'mapommu3 sxkupoB. IlpumeHeHHE KUPOB.
buonoruueckas poJib KUPOB.

VYrineBoapl: coctaB, KiaccupuUKauus — yriieBogoB  (MOHO-, JU- U
nonucaxapuiabl). [oko3a — mpocTeluil MOHOcaxapui: OCOOEHHOCTH
CTPOEHUS MOJIEKYJIbI, PU3NYECKHE U XUMUYECKUE CBOKCTBA (B3aUMOJEHCTBUE C
ruapokcuom Menu(Il), okucaenre aMmmMuadyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIIOKO3bI), HAXOXK/IEHHUE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas poiib. @otocunTe3. PpyKkTO3a Kak U30MEp TITIOKO3BI.

Kpaxman u neiono3a Kak npupoaHble moiuMmepbl. CTpoeHHE KpaxMmaia u
Hesuiono3bl. PU3NYECKUE W XUMHUYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KayeCTBEHHAsI peakLus C HOJOM).

DOKCnepUMEHTAIbHBIE METOJbl M3YyUYEHUS BEHIECTB W UX IPEBPAICHUIA:
MIPOBE/ICHNE, HAOJIIOJICHUE U ONKUCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKLIUUA OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcusioM meau(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aMMOJCIHCTBUE TIMIIEPUHA C
ruapokcuiom Menu(ll)), anpaerngoB (OKMCIEHUE aMMHAYHBIM PacTBOPOM
okcuna cepebpa(l) u runpoxcumom menu(ll), B3ammoselcTBue Kpaxmana ¢
MOJIOM), TPOBEJAEHUE IPAKTHUECKOW pabOThl: CBOWCTBA PacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnblie 3amaum.

Boluucnenuss mo ypaBHEHHUIO XUMHYECKOW peakimuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM IPOYKTA PEAKIIUH 10 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO M3 UCXOIHBIX BELIECTB WM MPOAYKTOB PEAKLIUN).

A3zoTrcoaeprkane OpraHnyeckue COeIMHEHHUS.

AMUHOKHCIIOTBI ~ Kak  aM(OTepHbIE  OpPraHUYeCKHE  COEIUHEHUSI.
duznyueckre U XUMUYECKHE CBOMCTBA aMUHOKUCIOT (Ha TpUMeEpe TIUIMHA).
buonornyeckoe 3HaueHne aMUHOKUCTOT. [lenTubl.

benku kak mpupojHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OenKkoB. XWMHUYECKHE CBONCTBAa OEIIKOB:
TUAPOJIN3, IEHATYpAINsl, KAYeCTBEHHBIC PEaKIIUU Ha OCIIKH.

OKCNepUMEHTAIBHBIE METOJbl M3YyUYCHUS BEIIECTB W WX MPEBPAIICHHIA:
HAOJIIOICHUE U ONMUCAHUE JEMOHCTPALMOHHBIX ONBITOB: JIEHATypalusi OelKOB
IIPY HarpeBaHUU, [[BETHbIE pEaKIMKU OEIKOB.

BbicokoMoIeKyJISIPHBIE COeITMHEHUS

OcCHOBHBIC TIOHATHS XWMHH  BBICOKOMOJICKYJISPHBIX  COCIMHCHHIA:
MOHOMEp, TMOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUU, CPEIHIS



MoJIeKyJispHass Macca. OCHOBHBbIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHUI — MOJMMEPHU3aLU U MTOJIUKOHICHCALIHS.

OKCIEpUMEHTAIBHBIE METOABl M3Yy4YEHHs BEIIECTB M UX IPEBPALLCHUI:
O3HAaKOMJICHME C o00pa3llaMM MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanmu3anyss MEXNpeOIMETHBIX CBSI3€d IPU M3YYEHHH OPraHUYECKON
xumun B 10 kmacce ocyllecTBiIIETCS 4Yepe3 HCIOJb30BaHME KaK OOLIMX
€CTECTBEHHO-HAYYHBIX MOHITHI, TaK W MOHATHH, SBISIOIIMXCS CUCTEMHBIMHU
JUTSL OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OOmme ecTeCTBEHHO-HAY4YHbIE TMOHSATHUSA: SIBJIEHWE, HAay4yHbId (aKT,
TUIOTE3a, 3aKOH, TEOpHs, aHAJINU3, CUHTE3, KJacCU(pUKalus, MePUOJUYHOCTD,
HaOJI0/IeHIE, U3MEPEHHE, FIKCIIEPUMEHT, MOJICIIUPOBAHHUE.

@®uzuka: wmaTepus, OJHEprus, macca, arToM, »JJEKTPOH, MOJIEKYJa,
SHEPreTUYECKUIl ypOBEHb, BEIIECTBO, TEJO, O0BEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3NUYECKUE BEIMUMHBI U €IMHULIBI UX U3MEPEHUS.

buonorus: knerka, opraHu3M, Ouocgepa, oOMEH BEIIECTB B OpPraHU3ME,
(dorocuHTE3, OMONOrMYECKH aKTHBHbIE BellecTBa (O€IKH, YIJIEBOJIBI, KHUPBHI,
(epMEHTHI).

I'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, IOJE3HbIE HCKONAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHonOrus: NUIIEBbIE MPOIYKTHI, OCHOBBI PALMOHAJIBHOTO IHUTAHMS,
MOIOIIME CPEICTBA, JEKAPCTBEHHbIE U KOCMETUYECKHE MpenapaThl, MaTeprabl
U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIAA N HEOPTAHNYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XMMHH

XAMUYECKHN deMEHT. ATOM. SIpo aroma, H30TONBl. DJIEKTPOHHAs
000J109Ka. DHEPTeTUUECKUE YPOBHH, MMOAYPOBHU. ATOMHBIC OpOUTAINH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pacipe/eieHNs dISKTPOHOB 10 OPOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOHPUTYpAITUS aTOMOB.

[lepuomnueckui 3akoH U llepuoguueckas cucreMa XMUMHYECKUX
snemeHTtoB JI. WM. MengeneeBa. CBs3b IEPUOJUYECKOTO 3aKOHA U
[lepuoanueckort cucreMbl xumuuyeckux sjaemeHtoB JI. M. MeHnneneeBa ¢
COBPEMEHHOM TeOpHuel CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB



XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMM IPOCTHIX U CIO0KHBIX BELIECTB IO
rpynmnam 1 nepuoiaM. 3HadeHue NepUogNIECKOro 3aK0Ha B Pa3BUTHH HAYKHU.

Crpoenue BemecTBa. XHMHYECKas CBSA3b. BUIbl XMMHMYECKOW CBS3U
(xoBaJIeHTHAs! HETIOJIIpHAs U MOJSIpHAst, MOHHAs, MeTauindeckas). MexaHu3mbl
o0pa3oBaHMsI KOBAJICHTHOW XUMHUYECKON CBs3M (OOMEHHBIM H JIOHOPHO-
AKLIETITOPHBIN ). Bonoponnas CBS3b. BaneHTHOCTS.
OneKkTpooTpuLaTeNnbHOCTh. CTeneHb OKUCIeHUs. FIOHBI: KAaTHOHBI U aHUOHBI.

BemectBa MOJIEKYJSIPHOTO W HEMOJIEKYJSIPHOIO  CTPOEHHUSA. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [WIBl  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKH.

IlonaTHe 0 gucHepcHBIX cucTeMax. ICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10715 BelecTBa B pacTBOpPE.

Knaccudukanus  HEOpPraHMYECKUX  COEJUHEHUH. Homenknarypa
HEOPTaHUYECKUX BEUIECTB. | €HETHMYECKas CBSI3b HEOPraHMYECKUX BELIECTB,
MIPUHAJIEKAIMX K Pa3JIMYHBIM KJIacCaM.

Xumunyeckas peakuus. Krnaccupukanmuss XUMHUECKMX peakuuil B
HEOPraHWYECKON M OPraHWYECKON XMMHUH. 3aKOH COXPaHEHUS MAacChl BEILECTB,
3aKOH COXPAaHEHUS U IIPEBPALICHUS SHEPIUU IIPU XUMUYECKUX PEAKLIMAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pPa3JIM4YHbIX  (HaKTOPOB.
OOpatumble peakuuu. XuUMU4Yeckoe paBHOBecue. DakTOphl, BIMSIOUIME Ha
COCTOsIHME XuMHueckoro pasHosecus. [Ipunuun Jle [larense.

OnexTponutuyeckas auccouuanus. CuibHble U ciaadble 3JIEKTPOJUTHI.
Cpenla BOgHBIX paCTBOPOB BELIECTB: KUCHAsl, HEUTpAJIbHAS, IIEJIOYHAS.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTANbHbIE METOABbl M3YYEHHsI BEIIECTB M HX IPEBPALICHUM:
nemoHcTpauus Tabmuy «llepuoanueckas cucreMa XMMHYECKUX 3J1€MEHTOB /.
N. MenneneeBay, u3yueHrne MOJIENICH KPUCTALTUYSCKUX PEIIETOK, HAOIIOACHUE
U OIKCaHUWE JIEMOHCTPAlMOHHBIX M JIA0OPATOPHBIX OIBITOB (pa3iokKEeHUE
NEPOKCHJIa BOJAOPOAA B MPUCYTCTBUM KaTaau3aTopa, OIPEAEIEHUE CPElbl
pacTBOPOB BEIIECTB C NOMOIIBI0 YHUBEPCAIBHOIO WHAWKATOPA, PEAKIUU
MOHHOTO OOMeHa), MPOBEACHUE MPAKTHUECKON paboThl «BiusHUE pa3nuyHbIX
(aKkTOpOB Ha CKOPOCTh XUMUYECKOMN peakum.

PacuéTHrble 3agaun.

Pacuérel 10 ypaBHEHMAM XHMHYECKHX pPEaKUUd, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCIIOIB30BAHUEM IOHATHSA «MaCCOBas
JIOJIsI BELIECTBAY.



Heopranuyeckasi xumust

Hemeranner. Ilonoxenne HemerammoB B Ilepuoguueckor cucreme
xumudeckux smeMenToB Jl. . MenaeneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB.
duznyeckre CBOMCTBA HEMETAUIOB. AJIJIOTPONUS HEMETAUIOB (HAa MpUMepe
KHCIIOpOJa, cephl, pocdopa u yriiepoaa).

XUMUYECKUE CBOMCTBA BAXKHEHIITNX HEMETAIIIOB (TaJlOr€HOB, CEPHI, a30Ta,
docdhopa, yriepoga UM KpEeMHHS) M HUX  COCIUHEHHMH  (OKCHJIOB,
KHUCIIOPOCOJIEPKAIIUX KUCTIOT, BOAOPOIHBIX COSAMHEHUH).

[IprMmeHeHne BaKHEUIINX HEMETAILIOB U UX COCUHEHHM.

Mertannel. [lonoxenne metaiios B [leproanueckon cucreMe XUMUYECKAX
anemeHToB J[. M. MenneneeBa. OCOOCHHOCTHM CTPOEHHUS BJIEKTPOHHBIX
00osouek atToMoB MeTaiuioB. Obmue Gusznyeckue cBoiicTBa MeTamioB. CruiaBbl
METAIJIOB. DJIEKTPOXUMUUYECKUIN P HAIIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIMX METAIOB (HATPUM, Kaluid, KaabIUi,
MarHui, almOMUHUN, IUHK, XPOM, KEJI€30, MEb) U UX COCIUHCHUM.

OO6mmume crocoObl oJydeHus1 MeTauioB. [IpruMeHeHne MeTamuioB B ObITY U
TE€XHUKE.

DKCIEpUMEHTANIbHBIE METOJbl W3YUYEHHUsI BEIIECTB U HMX MpPEBPAIICHUN:
M3YUYCHHE KOJUICKIUU «MeTallibl U CIUJIaBbl», 00pa3IlOB HEMETAILJIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJCHUE U ONMUCAHHUE JEMOHCTPAIMOHHBIX U
7a00OpaTOPHBIX  OMBITOB  (B3aUMOJEHCTBUE THAPOKCHIA AIOMUHUS  C
pacTBOpaMHM KHUCIOT M IIEJIOYEH, KAUYEeCTBEHHbIE PEAKIUU Ha KATHOHBI
METAJLJIOB).

Pacuérnrie 3amaun.

Pacuérter Macchl BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, MAacCce MM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacy€Tsl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIU
OJHO U3 BELIECTB UMEET ITPUMECH.

XUMHUS U )KU3Hb

Ponp xuMum B 00ecrieueHN SKOJOTHUESCKOM, YHEPTEeTUICCKON U TTUIICBOM
0e30macHOCTH, Pa3BUTHH MEAUITMHBL. [[OHATHE O HAYYHBIX METOJIaX MO3HAHUS
BEILIECTB M XUMUYECKUX PEaAKITUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIMIAX TPOMBIIIJIEHHOTO
MOJTyYE€HHUS BaXKHEUIINX BEILIECTB.

UenoBek B MHpE BEIIECTB M MaTEPHAIOB: BAXKHEWIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KEepaMHKa,
MaTepuaibl ISl SIIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAIIbHBIC
ya00peHus.



XuMuUs U 300pOBbE YEJIOBEKA: NPAaBUJIA HCIIOJIb30BAaHUA JICKAPCTBEHHBIX
mpernapaToB, TMpaBuja OE30MACHOTO HCIIONB30BAHUS TPErapaToB OBITOBOM
XUMUH B IOBCEAHEBHOM JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanmuzanmss MeXNpeaMETHBIX CBA3€H MpU  HM3yYEHHH OOWed U
HEOpPraHM4eCKOW XUMUM B 11 Kiacce OCYIIECTBISETCS 4€pe3 HCIOJIb30BAHUE
KaKk OOLIMX €CTECTBEHHO-HAyYHbIX IOHATUH, TaK M MOHITHUH, SIBIISIOMIMXCS
CUCTEMHBIMHU JUJISl OTJEIbHBIX IPEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAYYHBIN (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CUHTE3, KiacCU(UKaIMs, MNEepUOJUYHOCTb, HAOJIOICHHE,
AKCIIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SIBIICHHE.

dusnka: mMarepus, 3HEprus, mMacca, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH,
WOH, M30TOIl, pPAJAMOAKTUBHOCTb, MOJIEKYJIa, DJHEPreTUYECKUN YpPOBEHbD,
BEILIECTBO, Te€NO, OOBEM, arperaTHoe COCTOSIHUE BEUIECTBa, (PU3NUYECKUE
BEJIMYUHBI U €JUHULBI X U3MEPEHHUS, CKOPOCTb.

buonorusi: knerka, opraHusM, B3KocucTema, Ouocdepa, Makpo- u
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OPraHU3ME.

['eorpadus: MuHepanpl, TOpPHbIE TMOPOJbI, IIOJE3HbIE HCKOIAEMBIE,
TOILJIMBO, PECYPCHI.

TexHonorus: XUMUYECKas IIPOMBIIIJIEHHOCTb, METaJUTyprus,
IIPOU3BOJCTBO CTPOUTEIIBHBIX MaTepUaJIOB, CEJIbCKOXO035IMCTBEHHOE
IIPOU3BOJICTBO, NUIIEeBast IPOMBIIUIEHHOCTS, dapmaneBTHUYECKas
IIPOMBIIIEHHOCTh, IPOU3BOJACTBO KOCMETHUUYECKUX IPENAapaToB, MPOU3BOACTBO
KOHCTPYKLIMOHHBIX MaTepUaJIOB, AIEKTPOHHAA IIPOMBIIIJIEHHOCTb,
HAaHOTEXHOJIOTUU.



[UNIAHUPYEMBIE PE3VJIBTATbI OCBOEHUA IIPOTPAMMBI 110
XMUMMM1 HA  BA3OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycraHaBiMBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS
O0OyJaronMMuUCs TPOTrpaMM CpeaHero ooOmero o0pa3oBaHus (JUIYHOCTHBIM,
METanpeIMETHbIM M MpeaMeTHbIM). HayyHo-mMeToauyeckoil OCHOBOW st
pa3pabOTKH MJIaHUPYEMBIX pe3yJIbTaTOB OCBOCHUS ITPOTPaMM CPEIHETO OOIIETO
00pa3oBaHUs SIBISETCS CUCTEMHO-AESTEILHOCTHBIN TTOAXO/I.

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IOJXO0JIOM B CTPYKTYpeE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HAa YPOBHE CPEIHETO
o01ero 00pa3oBaHusl BBIJICTCHBI CIEAYIONINE COCTABIISIONINE:

O0CO3HaHHE OOYYAIOIMMUCS POCCHMCKON TpaKAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH U CAaMOOTIPE/ICTICHHUIO;

HaJInyue MOTUBALIUY K 00yUEHHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUW JHMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUUECKUX TpaAUIUMi 0a30BOMl HayKu
XUMUH;

TOTOBHOCTh U CHOCOOHOCTH OOY4YarOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEeIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHM, IPUCYIIIUMU LIEIOCTHOMN
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HAJIMYKUE TPABOCO3HAHMS HKOJOTHYECKON KyJIbTYPhl M CIIOCOOHOCTH
CTaBUTh 1IEJIU U CTPOUTD KU3HECHHBIC MJIAHBHI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeIMeTa « XUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOM W BOCHUTATEIIBHOW JESITEIBHOCTH B COOTBETCTBHHM C
T'YMaHUCTHUYECKUMH, COIIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UJeaJlaMi POCCUICKOTO IPaKIaHCKOTO O0IIEeCTBa, MPUHATHIMU B
o0111ecTBE HOPMaMU U TIPaBUJIaMU MOBEACHUS, CIIOCOOCTBYIOIIMMU MPOIECCaM
CaMOITO3HAaHUs, CaMOpPa3BUTUS W HPABCTBEHHOTO CTAHOBJEHUS JUYHOCTH
00yJaroImxcs.

JInyHOCTHBIE pPE3YyJbTAaThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpaxkaroT
c(hOpPMHUPOBAHHOCTh ONBITA TMO3HABATEIBHOW M MPAKTUYECKON JIEeSITEIHHOCTH
00y4JaroImuXxcsl o peaau3aliy MPUHITHIX B OOIIECTBE IIEHHOCTEN, B TOM YHCIIC
B YaCTH:

1) rpaaIaHCKOro BOCIIUTAHUA:



OCO3HaHUS  OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB W
00s3aHHOCTEH, YBAXKEHUS K 3aKOHY 1 TTPABOTIOPSIKY;

IpEeACTaBICHUS] O COLMAIBHBIX HOPMax M MpaBUIaX MEKIMYHOCTHBIX
OTHOIIICHWH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIEATEIHHOCTH TPH CO3IAHUH
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M MO3HABATEIBHBIX 33144, BHIMOJTHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB,;

CITIOCOOHOCTH TIOHUMAaTh M TNPUHHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY W
apTYMEHTBI JPYTUX MPH aHAIN3E PA3TUIHBIX BUIOB YUYCOHOM NESITEIHLHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHUSI:

IIEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAyYHOMY HACIICIUIO
OTCYECTBEHHOU XUMUU,

YBaXCHHS K IPOIECCY TBOPYECTBA B OOJACTH TEOPHH M IPAKTUUYECKOTO
MIPUMEHEHUST XUMUH, OCO3HAHMSI TOTO, YTO JOCTIKCHHUSI HAYKH €CTh pe3yibTaT
JUTATEIIbHBIX HAOMIOACHWH, KpPOIMOTIMBBIX OSKCIEPUMEHTAIBHBIX ITOMCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca W T03HABATEIbHBIX MOTHBOB B ITOJIYYECHHH M IOCIEAYIOIIEM
aHaguze  WHGOpPMAlMM O  TEPEJOBBIX  JIOCTHIKEHHUSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

HPaBCTBEHHOT'O CO3HAHMS, STHICCKOTO TTOBEICHHUSI;

CIIOCOOHOCTH  OIICHMBATh CHUTYallUHd, CBS3aHHBIE C XUMHUYCCKUMU
SIBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACH Ha MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJCHUE W MOCTYIKH CBOMX TOBAPHUILCH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME IOCICACTBUN ITHX
MOCTYTIKOB;

4) opmMupoBaHUsl KYJbTYPbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 3I0pOBOro MW Oe30macHoro obpasza >KH3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIFoIcHUS MpaBuil 0€30MacHOr0 OOpalleHusi ¢ BEIIeCTBaMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYZAOBOU JIESITEIBHOCTH;

NOHWUMaHUS IIEHHOCTH TMPAaBWI HWHAWBUAYAJIBHOTO W KOJJICKTHBHOTO
0e30macHOr0 TOBEJCHUS B CUTYAIUSAX, YTPOXKAIOIIMX 3J0POBBIO W JKU3HU
JIIOJIEH;

OCO3HAHHUS  TIOCHEACTBUHA W HEOPHUATHS  BPEIHBIX  IPHUBBIYCK
(ynmotpe06aeHus aKoroJisi, HAPKOTUKOB, KypEeHHS);



5) Tpy/A0BOT0 BOCTIMTAHUSI:

KOMMYHMKATUBHON KOMIIETCHTHOCTH B  Y4€OHO-HCCIIEIOBATEIHCKON
NEeATeIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOM U JPYrux BHJAX
JESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3ajad
COIIMAJIbHOM HAIMPABICHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);

UHTEpeca K MPaKTUUYECKOMY H3YYEHUIO MpodecCcuil pa3IMdHoro poja, B
TOM YHCJI€ HA OCHOBE NMIPUMEHEHMUS ITPEIMETHBIX 3HAHUM 110 XUMHUH;

YBaKEHUS K TPYAY, JIOJAM TPyAa U pe3ysibTaTaM TPYJI0BOU JIEATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYATBHONU TPACKTOPUU
oOpaszoBaHusi, Oyayiier npodeccun U peanusalud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB

U TOTpeOHOCTEH O0IIECTBA;

6) IKOJIOrMYeCKOro BOCIIMTAHHUS:

AKOJIOTHYECKHU II€JIeCOO0Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOUYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHUMAaHHMS TJI00AJBHOIO XapaKTepa AKOJOTHUYECKUX IMpPoOJIeM, BIHSHUS
SKOHOMHYECKHUX IMPOIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATBLHOU CPEIbL;

OCO3HAHUS HEOOXOJAMMOCTH HCIIOJIB30BAHUS JIOCTHOKCHUM XUMHH IS
pelIeHus BOMPOCOB PAIlMOHATILHOTO MPUPOAOTIOIB30BaAHNUS,

AKTUBHOTO HENPUATHS JICMCTBUM, TMPUHOCAIIUX BPEI OKPYKAIOIIECH
IIPUPOJIHOM CpeJie, YMEHHUS ITPOTHO3UPOBATh HEOJArONMPHUATHBIC SKOJIOTHUYECKUE
MOCJEACTBUSI MPEANPUHUMAEMBIX IEUCTBUN U TTPEAOTBpAIIaTh UX;

HaJIMYus Pa3BUTOTO  HSKOJIOTMYECKOTO0  MBIIUICHUS, JKOJIOTHYECKOU
KYJBTYpPBhI, OIbITa JACSITEIBHOCTH SKOJOTMYECKOW HANpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCA UMH B TTO3HABATEIILHOW, KOMMYHUKATUBHOM U COLIMAIBHOM
IpaKkTHKe, CHOCOOHOCTM W YMEHHUS aKTHUBHO TIPOTUBOCTOATH HJICOJOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 TIO3HAHUSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKH;

MOHUMAaHMS CHeNu(PUKH XUMHUM KaK HayKd, OCO3HaHUs €€ poJiu B
dbopMUPOBAHUU PALMOHAILHOIO HAYYHOT'O MBIIICHUS, CO3/IaHUM IIEJIOCTHOTO
peACTaBlIeHUs] 00 OKPYKAIOIIEM MUPE KaK O €UHCTBE MPUPOJIbI U YEJIOBEKA, B
MMO3HAHUU TPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH IPOOJIEM COXpaHCHUS
MIPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JUIsI COBPEMEHHOM
IUBUJIM3ALUN: B €€ TYMaHUCTUYECKON HAPaBJICHHOCTH U BaKHOU POJIM B



CO3/JaHUM HOBOMl 0a3bl MAaTEpUAIBHOW KYJIbTYPhI, PEIICHUU TIJI00aTbHbBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUECKOM,
NUIIEBOM M DKOJOTMYECKOM  O€30MacHOCTH, B Pa3BUTHUM  MEJUIIUHBI,
o0ecreyeHn yCIOBHUM YCIEIIHOTO TPYyia U AKOJIOTHYECKH KOM(POPTHOM KU3HU
Ka)kKJIOro 4jeHa oOIIeCTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH UCIOJIb30BaTh
MoJIy4aeMble 3HAHUSA JJIs aHAJIU3a U OOBSICHEHUS SIBJICHUN OKPY>KaIOIIEro MUpa
U TPOUCXOIAIIMX B HEM M3MEHEHUW, YMEHHsS JeJaTh OOOCHOBAHHbBIC
3aKJIFOUCHUSI Ha OCHOBE HAy4YHbIX (DAKTOB M HMMEIOIIUXCS JAHHBIX C IEJbIO
MOJTYYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XWMUYECKHE 3HAHMS IS
penieHus NpooJieM B peaibHbIX )KU3HEHHBIX CUTYyAIUsX;

MHTEpeca K MMO3HAHUIO U UCCIIE0BATEIbCKON AEATETbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa3OBaHUIO U
caM000Opa30BaHUI0, K aKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MMOTPEOHOCTIMU;

UHTEpEca K  OCOOCHHOCTSAM  TpyJa B pasnuyHbix  cdepax
poheCCUOHATIBHOU JIEITEIILHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaThl OCBOEHHUS YYEOHOro mpeamera «XUMHsD
Ha YpOBHE CpeHEro 0011ero 00pa3oBaHus BKIOYAIOT:

3HaYUMBble AN (QOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYUaIOIIUXCS
MEKIUCLIUTUITMHAPHBIE (MeXnpeaMeTHBIE) oOlLIeHayYHbIe ITOHSATHS,
OTpa)karolllue IEJOCTHOCTh HAYYHOM KapTHHBI MUpa U CHeuu(HUKYy METOIOB
NO3HAaHMsI, MCHOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprusi, SBJICHHE, IMPOLECC, CUCTeMa, HAy4HbIH (HaKT, MPUHIMI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIIeOBaHUE, HAOIIOJECHUE, H3MEpPEHHE,
AKCIIEPUMEHT U JAPYTHE);

YHUBEpCAJIbHbIE yueOHbIe JEeNUCTBUS (mo3HaBaTeNbHEIE,
KOMMYHHMKaTHUBHbIE, PEryJIATHBHbIE), obOecrneunBaomme (HOpMHUPOBAHHE
(YHKIIMOHAIBHON TPAMOTHOCTH M COLIMATIbHONW KOMIETEHLIUN 00yYaroInXCs;

CIIOCOOHOCTH oOy4Jaronuxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXAUCIUIUIMHAPHBIE, MHMPOBO33PEHUYECKHE 3HAHUS W YHUBEpCAJbHBIC
y4eOHbIe TCUCTBUS B TIO3HABATEILHON M COIMATTLHOM MPAKTHKE.



MertanpeaMeTHbIE pPe3yJIbTAaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU
y49eOHBIMH  TIO3HABaTEIbHBIMH, KOMMYHUKATHBHBIMH U  PETYJISTHBHBIMU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbHBIMH
AedCTBUSIMM:

1) 6a3oBble JJOrHYeCKHE AeliCTBHUSA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh U aKTyallU3UpOBaTh  IpoOJieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpPENETATh LENU JACATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HUX
JOCTHKECHUSA, COOTHOCUTH PE3YyJIbTaThl JIESITEIBHOCTH C ITOCTABJICHHBIMHU
LEJISIMU;

UCIIOJIB30BaTh IIPY OCBOCHUU 3HAHUU NMPUEMBI JJOTUYECKOTO MBILIJICHUS —
BBIJICTIITh XapaKTepHbIC MPU3HAKKU MOHATUM U YCTAaHABIMBATh UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE MTOHATHS AJ1s1 OOBICHEHUS OTACIBHBIX (PAKTOB
U SIBJICHUI;

BBIOMpATh OCHOBAaHUA M KPUTEPUHM g KilacCU(UKAIMM BEUIECTB U
XUMHYECKUX PEAKIINIA;

YCTaHABIIMBaTh TMPUYUHHO-CIICICTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKJICHUS (MHAYKTUBHBIC, IETyKTUBHBIE, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHATL B  TPOLECCE TO3HAHUS, UCIOJb3yEMbIE B  XHMHUU
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIENM, MpeoOpa3oBbIBaTh  MOJCIBHBIC
MpPEJCTAaBICHUS] — XUMHUUYECKUW 3HaK (CHMBOJI) DJIEMEHTa, XHMHUYECKas
dbopmyna, ypaBHEHHE XHUMHYECKOM pEaKIMh — TMpU PEHICHUU Y4IeOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 33Ja4, TPUMEHATh HA3BAHHBIE MOJEIIbHBIC
MPEJICTABICHUS 1Sl BBIABJICHUS XAPAKTEPHBIX MPU3HAKOB U3YYaE€MbIX BEIIECTB
Y XUMUYECKUX PEAKLIHM.

2) 6a30BbIe UCCIeI0BATEIbCKHE IeHCTBUSA:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO ITO3HAHUS BEIIECTB U XMMHYECKHUX
peaKkuii;

dbopmynupoBaTh 1€MW 3aJadyd  MCCJEAOBAHUS, HCIIOJIb30BaTh
MOCTaBJICHHBIE M CAMOCTOSITEIILHO C(OPMYIHpPOBaHHBIE BOMPOCHI B Ka4yeCTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI JJI1 (DOPMUPOBAHMS TUTIOTE3bI 1O TPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIAJICTh HABBIKAMU CAMOCTOSITEJILHOTO IUJIAHUPOBAHUS W MPOBEICHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHMS HAOJI01aTh 32 XO/I0M



MpolLecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 pe3yibTar, (POpMyIHMpPOBATH
0000IIEeHNsT ¥  BBIBOABI  OTHOCHUTEIBHO  JOCTOBEPHOCTH  PE3yJIbTaTOB
UCCIIEZIOBaHUS, COCTABISATh 0OOCHOBAHHBIN OTUYET O MPOJIETAHHON padoTe;

OpuoOpeTaTh OMNBIT YYEHUYECKONW HCCIIE0BATEIbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBISTH CHOCOOHOCTh MU TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IIOMCKY METOJIOB PEIICHHs] MPAKTHYECKUX 3a/]ad, NPUMEHEHHUIO Pa3Iu4HbIX
METOJI0B ITO3HAHUS.

3) pa6ora ¢ nndopmManueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHGOpMaluu (Hay4HO-
MONYJISIpHAasl JINTEpaTypa XUMHUYECKOTO COJIEpKaHMsl, CIPaBOYHBIE MOCOOWS,
pecypcbl UHTepHETa), aHAIU3UPOBATh MHPOPMALIMIO PA3TUYHBIX BUJIOB U (pOpM
IOPEICTABICHNs,  KPUTHYECKM  OLIEHMBaTh €€  JOCTOBEPHOCTb MU
HENIPOTUBOPEYUBOCTb;

(opMyIHpOBATH 3aIIPOCH] U IPUMEHSThH PA3IMYHbIE METO/IbI IPU TIOUCKE U
orOope uHPOPMALMH, HEOOXOAMMOM JUIsl BBINOJHEHUA YYEOHBIX 3a/1ay
OIPEACIIEHHOTO TUIIA;

IpUoOpeTaTh OMBIT UCIOJB30BaHUS HUH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUH U PA3INYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTUMAJIbBHYIO (OpMy  MpeACTaBICHUS
nHpopmanuu (cxeMsl, rpa@uKy, AMarpaMMsbl, TAOJIHILIbI, PUCYHKU U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KA4yeCTBE CpEACTBA IMpH paboTe ¢
XUMHUYECKON HH(pOpMaLuend: MNPUMEHITb MEXINpeAMeTHble ((pusnueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, (DOpMYJIbl, a00OpeBUATYpbI, HOMEHKIIATYPY;

UCIIOJI30BaTh M MPEOOPa30OBbIBATh 3HAKOBO-CHMBOJUYECKHE CpPEICTBA
HaIJISITHOCTH.

OBiaseHue yHuBepCAJIbHbIMH KOMMYHUKATHBHBIMH 1CHCTBUAMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOl TeMbl B XOJ€ Juajora
W/WIU JTUCKYCCUU, BBICKAa3bIBaTh HJIEH, (POPMYJIMPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPE/JIOKEHHOM 3a1auH;

BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHON EATEIBbHOCTH,
[TOJIyYEHHBIX CaMOCTOSITEJIBHO HWJIM COBMECTHO CO CBEPCTHUKAMH IpU
BBINIOJIHEHUA XUMHMYECKOTO HKCIIEPUMEHTAa, MPAKTUYECKOW paboThl MO
UCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILIECTB, peaIM3allui y4eOHOTO IPOEKTa U
(GopMynHpOBaTh BBHIBOBI MO pe3yjIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN IMyTEM
COTJIACOBaHUS MO3UIIMI B X0 00CYXIeHUs U OOMEHa MHEHUSIMU.

OBiaeHue yHUBePCAJIbHBIMHU PEryIsITUBHBIMHM AEHCTBHAMM:

CaMOCTOSTENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO TO3HABATEIbHYIO
JESTENIbHOCTb, ONPEeNss €€ LeNn U 33a4d, KOHTPOJIMPOBaTh U IO Mepe



HEO0OXOJAMMOCTH KOPPEKTUPOBATh MpEIIaraéMblii ajaropuTM JIEUCTBUM Npu
BBITIOTHEHUH YYE€OHBIX M HCCIEAOBAaTEIbCKUX 3a/ay, BBIOMpaTh Hambosee
3¢ (deKTUBHBIA CHOCO0 MX pEIIeHUs C YYETOM IOJY4YEHHUS HOBBIX 3HAHHUU O
BEIIECTBAX U XUMUYECKHUX PEAKLIUAX;

OCYLIECTBJIATH  CaMOKOHTPOJIb  CBOCM  ACATENBHOCTH HA  OCHOBE
CaMOaHaJIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATBI

10 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHMS Kypca «OpraHudeckas XUMHUS»
OTPAKAIOT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKOH COCTaBJISIIOLIEH
€CTECTBEHHO-HAYYHON KAapTUHBI MHpa, POJU XUMHUU B IO3HAHWUU SIBJICHUUN
OpUposibl, B (QOPMUPOBAHUM MBIIICHUS W KYJIbTYphl JIMYHOCTH, €€
(PYHKIIMOHAJIBHOM TI'PaMOTHOCTH, HEOOXOAMMOM Ji PEIICHUS NPAKTHUYECKUX
3alad U SKOJIOTMYECKHM OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 3JI0POBbIO U
MIPUPOJHOM CPEJIE;

BIIQJICHAE CUCTEMOM XMMHUYECKMX 3HAHUH, KOTOpas  BKJIKOYAET:
OCHOBOTOJIAraloluye TMOHATHS (XUMHUYECKUH D3JIEMEHT, aTOM, 3JIEKTPOHHAas
o0oJlouka aToma, MOJIEKyJla, BaJlEHTHOCTb, 3JEKTPOOTPHULATENBLHOCTD,
XUMUYECKasl CB3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpall€HHAs),
MOJIb, MOJISIpHasE Macca, MOJISIPHBIM  00BEM,  YIVIEpOAHBIA  CKEJET,
(yHKIMOHaIbHAS TPYIINA, paguKail, H30MEpUs, U30MEPbl, TOMOJIOTMUECKUHN P,
TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOJA M a30TCOAEpXKallue COCIUHECHUS,
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS);
TEOPUU U 3aKOHBI (TEOpHUsI CTPOEHUsI Oprannueckux BeniecTB A. M. Bytneposa,
3aKOH COXPAHEHMSI MacChl BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK
XUMUHU; MHPOBO33PEHUYECKHE 3HAHWsA, JIeKAIMe B OCHOBE ITOHUMAaHUs
NPUYUHHOCTY M CHCTEMHOCTH XHUMHYECKUX SIBJICHUH, (DAKTOJIOTHUECKHE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH U OE30MaCHOM MCHOJIb30BAHUU
BOXHEUIINX OPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NESITEIIbHOCTH
YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIe MPU3HAKU MOHATHUH,
YCTaHaBIMBAaTh HMX B3aUMOCBS3b, MCIOJB30BaTh COOTBETCTBYIOIIHME IOHSATHUSA
IPY ONTMCAHUU COCTaBa, CTPOCHUS U MTPEBPAIICHUI OPraHUYECKUX COeTMHEHU;



c(hOpMHPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHYECCKYIO CUMBOJIMKY IS
COCTABJICHUSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn OpraHMYeCKMX BEIIECTB M YPaBHEHUNW XUMHUYECKUX pPEaAKIUH,
U3TOTABJIMBATH MOJIEIIM MOJIEKYJI OPTaHUYECKUX BEIECTB JJIsl WILTIOCTPAILlUU UX
XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH MIPUHAICKHOCTD U3yUEHHBIX
OpraHUYEeCKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K OINPEACIEHHOMY
KJIacCy/Tpynne COeIWHEHUN (yriaeBOAOPObI, KUCIOPOA M a30TCOAECpKaIIue
COCIMHEHMUSI, BBICOKOMOJICKYJISIDHBIE COCJAMHEHMS), JaBaTb UM Ha3BaHUS 110
cuctematnyeckoil HomeHkiatype (IUPAC), a takke NpUBOINUTH TPUBHUAIBHBIE
Ha3BaHMS OT/ACJIBHBIX OPTaHUYECKUX BEIIECTB (ITUJIEH, MPOIMWICH, alleTUJICH,
ATUJICHTIUKOJb, TTUIEPUH, (heHo, popManbaeru, aleTaibAeTru]l, MypaBbuHas
KHCJIOTA, YKCYCHas KHCJOTa, OJICMHOBAas KHCIJIOTa, CTEapUHOBAasi KHCIIOTA,
[II0K03a, GPYKTO3a, Kpaxmal, HeJUIi0103a, TIIUIIH);

c(hOpPMHUPOBAHHOCTh YMEHHS OINPENENATh BHUAbI XUMHUUYECKOW CBSI3U B
OpTraHUYECKUX COCIMHEHUSAX (OIMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI MPUMEHSTH TMOJOKEHUSI TEOPUU CTPOCHUS
opranuveckux BemectB A. M. bytiepoBa s OOBSICHEHUS 3aBHCHUMOCTU
CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHHMS; 3aKOH COXPAHEHHS MAaCChI
BEILIECTB,;

c(hOpPMHPOBAHHOCTh YMEHHUM  XapaKTepHU30BaTh COCTaB, CTPOCHHUE,
du3nUeckue U XMMUYECKHUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IMYHbBIX
KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, 9TaH, dTWIEH, MPOIMUICH, alleTUJICH,
Oyranuen-1,3, metunoyraaueH-1,3, 6€H3071, METAHOJ, TAHOJI, YTUJICHTJIUKOJb,
JIMIEPUH, (EHOJ, alleTaIbACTH I, MypaBbUHAS U YKCYyCHasl KUCJIOTBI, TJIHOKO03a,
KpaxMall,  LEeJUII0JI03a,  aMHUHOYKCYCHas  KHUCIIOTa),  WUIIOCTPHUPOBATH
FEHETUYECKYI0 CBSI3b MEXAY HUMHU YpPaBHEHUSIMH COOTBETCTBYIOIIHUX
XUMUUYECKUX PEAKIIUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (POpMYT;

c(hOpMHUPOBAHHOCTH yMEHUS XapaKkTepru30BaTh HUCTOYHUKHU
yIIEBOAOPOJHOTO ChIpbsi (HEe(PTh, MPUPOAHBIM Tra3, Yroyib), CHOCOOBI HX
nepepabOTKU U MPAKTUIECKOE MPUMEHEHHE MTPOTYKTOB NEPepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUN TPOBOJUTH BBIUUCICHUS IO XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJUYECTBA UCXOJHOTO BEIIECTBA WJIM MTPOIYKTa
peakIuy MO WM3BECTHBIM Macce, 00BEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WM NPOTYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHMI BIAJETh CHUCTEMOW 3HAHWNW OO0 OCHOBHBIX
METOJIaX HayYHOTO MMO3HAHUS, UCIOJIb3YEMbIX B XUMHUU MPU U3yYCHUU BEIIECTB
U XUMUYECKUX SIBJICHUN (HaOMI0AeHUe, U3MEpPEHUe, SKCIIEPUMEHT,



MOJEJIMPOBAHUE), UCIIOIb30BATh CUCTEMHBIE XUMHYECKUE 3HAHUS JJI TPUHATHUS
pELIEHNII B KOHKPETHBIX )KM3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMHU U
UX IPUMEHEHHEM;

chOpMHUPOBAHHOCT, ~ YMEHHMM  cOONIONATh  MpaBWja  MOJb30BAHMS
XUMHUYECKON TOCYOM M JIabOpaTOpHBIM OOOPYIOBAHHEM, a TaKXe IpaBHIIa
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMU MO BBINOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATH M BBIMOJHATh XUMHUYECKUI
AKCIIEpUMEHT (MIPEBpallleHUs] OpPraHUYEeCKUX BEIIECTB MIPU HarpeBaHUU,
IIOJYyYECHHE OTWUJIEHA M H3YyYEHUE €ro CBOMCTB, KayeCTBEHHBIE pEaKUUU
OpraHUYeCKUX BEUIECTB, JCHATypalusi OEJKOB NpH HArpeBaHWUHU, IBETHHIE
peakuuu OENKOB) B COOTBETCTBUHU C IpaBUJIAaMU TEXHUKHU O€30IaCHOCTH MpHU
oOpallleHuu C BEUIeCTBAMM M JIaDOpaTOPHBIM 00OPYIOBAHHEM, NPEACTABIATH
pe3ynbTaThl XHMHYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid u (OopMyaupoBaTh BBIBOJABI HAa OCHOBE 3THUX
pEe3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHUI KPUTUYECKH AHAIU3UPOBATH XMMHUYECKYIO
UHPOpPMAIUIO, TOJIYYaeMYyl0 W3 pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmanuu, TaTEpHET U ApyruXx);

c(hOpMHUPOBAHHOCTh ~YMEHHMH  COONIOAaTh TMpaBWIa  AKOJOTHUYECKHU
11€J1IeCO00PAa3HOr0 TMOBEJACHUSI B OBITY M TPYAOBOM JAEATEIBHOCTH B LENSAX
COXPAHEHMS CBOETO 30POBbS M OKPYKAIOLIEH NMPUPOLHON Cpebl, OCO3HABATH
OMACHOCTh BO3JEHCTBHS HA JKMBBIE OPraHU3MBbI OIPENEIEHHBIX OPraHUYECKUX
BELIECTB, NOHUMas cMmbici nokasarens [1/IK, mosicHATh Ha mpumepax crnocoOsbl
YMEHBILIEHUSI W TPEIOTBPALECHUS HMX BPEAHOTO BO3JECUCTBHS HA OPraHU3M
YEJI0BEKa,

11 00YYarOIIMUXCSl C OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3710POBbSI: YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEILECTB U
XUMUYECKUX SIBJICHUM;

JUISL CHENbIX W CIA0OBUASAMIMX OOY4YaloIIMXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucteMy oOo3Hauenuii JI. bBpaitng ana  3anucu
XUMUYECKUX (HOPMYII.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOIIass U HeopraHuyeckas
XUMHUS OTPAXKaroT:



c(hOpPMHUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOH COCTABIISIONICH
€CTECTBEHHO-HAYYHON KApTUHBI MHpa, POJM XUMHUU B ITO3HAHWUM SIBJICHUUN
npupoAbl, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €&
(GYHKIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM MJis PEHIeHUS MPaKTUYECKUX
3alad U SKOJIOTMYECKHM OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO U
MPUPOJHOM CPELIE;

BJQJICHUE CUCTEMOM XMMHYECKUX 3HaHWUM, KOTOpas  BKIJIIOYAECT:
OCHOBOIIOJIATAIOIIHME MOHATHS (XMMUYCCKHIA 3JIEMEHT, aToM, U30ToIl, s-, pP-, d-
AJIEKTPOHHBIE OpPOUTANM aTOMOB, MOH, MOJIEKyJla, MOJIb, MOJIPHBIA 0O0BEM,
BAJIECHTHOCTh, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIEHUS, XUMHUYECKas
CBA3b (KOBaJEHTHAs, MOHHAs, METAITMYECKAsl, BOAOPOIHAS ), KpUCTAJUIMUECKast
pEelIETKA, TUIIBI XUMUYECKUX PEAKLIUNA, PACTBOP, HIEKTPOIUTHI, HEIIEKTPOJIUTHL,
ANEKTPOJIUTHUYECKAS JUCCOLMALMS, OKHCINTEIb, BOCCTAHOBHUTEINb, CKOPOCTH
XUMHUYECKON peaklry, XMMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON Aucconranuu, nepuognyeckui 3akon 1. . Menneneena,
3aKOH COXPaHEHWs MacChl BELIECTB, 3aKOH COXPAHEHHMS W MPEBpALLEHUs
SHEPrUM MPU XUMUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK
XUMHUHM, MUPOBO33PEHUYECKHE 3HAHUA, JeXKallMe B OCHOBE ITOHUMAaHUsA
MPUYMHHOCTA M CUCTEMHOCTHM XUMHUYECKUX SABJICHHUM, (PAKTOJIOTUUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUU U OE€30MIaCHOM HCIOJIb30BaHUU
BaXXHEHMILINX HEOPraHMYECKHUX BEIIECTB B OBITY U MPAKTHUUYECKON IEATEIbHOCTU
YEJIOBEKa,;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC TPU3HAKKU MOHITHH,
YCTaHABJIMBAaTh HMX B3aUMOCBSA3b, MCIOJ30BaTh COOTBETCTBYIOIIHME MOHSATHUS
MIPHU OMKUCAHUHM HEOPTaHUYECKHUX BEILECTB U UX MPEBpPALICHUM;

c(OpPMUPOBAHHOCTh YMEHUI HCNOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIs
cocTtaBiieHUs (OpMyJ BEHIECTB M YPaBHEHUW XUMHUYECKHUX PEaKIIM,
cucrematrueckyro HomeHkiarypy (IUPAC) wu TpuBMaibHBIC Ha3BaHHS
OTJIETIbHBIX HEOPTAaHMUYECKUX BEUIeCTB (yrapHbIii ra3, yriaeKUCbli ra3, aMMHUak,
raii€Hasi U3BeCTb, HeraéHas U3BeCTh, MUThEBask COJIa, MTUPUT U APYTHE);

cOPMUPOBAHHOCTh YMEHUU ONpPENENISATh BAJICHTHOCTb M  CTENEHb
OKHUCJIEHUS] XUMUYECKUX HIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTaBa, BH]I
XUMHUYECKON CBsI3U (KOBaJEHTHasi, MOHHAs, METaJUIM4YecKas, BOJAOPOJIHAasA) B
COCIMHEHMSIX, THUIl KPUCTAJUIMYECKOM pEmETKA KOHKPETHOrO BEIIeCTBa
(aTomMHas1, MOJIEKYJISIpHAsI, HOHHAS, METAJUTMYECKAs ), XapaKTEP CPEeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COECTNHEHN;

c(OpPMHUPOBAHHOCTb YMEHUI YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB [0 MX COCTaBY K OMNpeeiaEHHOMY Kiaccy/rpymnme



COCTUHEHUI (MPOCThIE BEIIECTBA — METAUIBl U HEMETaJUIbl, OKCHU/IBI,
OCHOBaHUS, KUCIIOTHI, aM(POTEPHBIE TUIPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOTO 3aKOHA
H. W. MengeneeBa u JAEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOILYIO,
OOBSICHUTENbHYIO M IPOTHOCTUYECKYIO (PYHKIIHH;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepPH30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1-4 mepuonoB Ilepuomumueckoil cucteMbl
xuMudeckux sneMeHToB J[. M. MeHzeneeBa, MCIONb3ysl MOHATUSA «s-, P-, d-
ANIEKTPOHHBIE  OpPOUTANM»,  «IHEPreTHUYECKUE  YPOBHH»,  OOBSICHATH
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XWMHUYECKHX DOJEMEHTOB U UX
COEAMHEHNH 1O nepuoaam u rpynnam llepuonndeckoi cHCTEMbI XUMAYECKUAX
anemeHToB [l. 1. MeHaeneena;

chOpMHPOBAHHOCT, YMEHUU XapaKTepU30BaTh (OMUCHIBATH) OOIIUE
XUMHYECKHE CBOWMCTBA HEOPTraHMYECKHX BEIIECTB PA3IUYHBIX KJIACCOB,
MOJTBEPKJIaTh CYIIECTBOBAHNE TEHETHUECKOMN CBSI3U MEX]Ty HEOPTaHUIECKIMHU
BEIIECTBAMH C MTOMOIIBIO0 YPABHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKITHi;

chOpMHUPOBAHHOCTh YMEHUS KIACCUPHUIIMPOBATH XUMUYECKUE PEAKITUU TI0
Pa3IMYHBIM MPU3HAKAM (YHCTY U COCTABY PEarupyroiux BEHIECTB, TEIMIIOBOMY
3 PeKTy peakiuu, U3MEHEHHIO CTETICHEN OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTH
peaKIMH, YYaCTHUIO KaTajau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUIN COCTABJISITH YPABHEHUS PEAKIUI Pa3IMUHbIX
TUTIOB, TIOJHBIE W COKpAIIEHHBIE YpaBHEHUs pEaKIMid HOHHOTO OOMEHa,
YUUTHIBAsS YCIOBHS, TPH KOTOPBIX 3TH PEAKIINHN UIYT A0 KOHIIA,

chOpPMUPOBAHHOCTh YMEHHUI TPOBOIUTH PEAKIUH, TMOATBEPIKIAAIOIINE
KaueCTBEHHBI COCTaB Pa3jIMYHBIX HEOPTaHMYECKHX BEIIECTB, PACIIO3HABATH
OMBITHBIM  TyTEM  HWOHBI, TMPHUCYTCTBYIOIIHE B  BOAHBIX  PACTBOpaAxX
HEOPraHWYECKUX BEILECTB;

c(hOpMHUPOBAHHOCTH YMEHHIA pacKpbIBaTh CYLTHOCTh
OKHCIIUTETHbHO-BOCCTAHOBUTENBHBIX ~ PEaKIMid  TOCPEICTBOM  COCTaBIICHUS
AJIEKTPOHHOTO OayaHca dTUX PeaKIuii;

chOPMHUPOBAHHOCTh ~ YMEHUW  OOBICHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKON PpEaKIMu OT pa3IndHbIX (PAKTOpOB; XapakTep CMEIICHUS
XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ICHCTBUS (TIPUHIIUTI
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh yYMEHUHN XapaKTepU30BaTh XUMHUYECKHE TPOIIECCHI,
JIeKAIe B OCHOBE MPOMBIIIJIEHHOTO MOTYYSHHUSI CEPHOM KHUCIIOTHI, aMMHUaKa, a
TakkKe C(HOPMHUPOBAHHOCTH MPEACTABICHNN 00 OOIMUX HAYYHBIX MPHUHIUIAX H
AKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;



c(hOpMUPOBAHHOCTh YMEHUI MPOBOJUTH BBHIYMCICHHUS C HUCIIOJIb30BAHUEM
MOHSITUS «MacCOBasi JAOJIS BEIIECTBA B PacCTBOPE», 00BEMHBIX OTHOIICHUN Ta30B
OpyU XUMUYECKUX pEaKIMsIX, MacChl BEIIECTBA WM 00bEMa Tra3oB IO
U3BECTHOMY KOJMYECTBY BEIllECTBA, Macce Wi O00bEMY OJHOrO U3
YYacCTBYIOIIMX B PEAKIUU BEIIECTB, TEIUIOBOTO 3(P¢eKTa peakiuy Ha OCHOBE
3aKOHOB COXPaHEHHUS MacChl BEIIECTB, IPEBPAILLICHHS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh ~ YMEHHMM  cOONIOAATh  MpaBuja  MOJb30BAHMS
XUMHUYECKON TOCYJ0M M J1abopaTOpHBIM 00OPYIOBaHMEM, a TaKXKe IpaBHIia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUM IIJIAHUPOBATH M BBIMOJHATH XUMUUYECKUUN
AKCIEPUMEHT (Pa3iioKEHUE MEPOKCHIA BOJIOPOAAa B IPUCYTCTBUU KaTaau3aTopa,
ONpENEIEHUE Cpeapl PAcTBOPOB BEIIECTB C IIOMOIIBIO YHHUBEPCAIBHOIO
MHJUKATOpa, BIMAHHE pPaA3IMYHBIX (AKTOPOB HA CKOPOCTh XHUMHYECKOU
pEeaKlMK, pEeaKUUuud HOHHOTO OOMEHa, KauyeCTBEHHbIE PEaKIHMH Ha CyibQart-,
KapOoHaT- W  XJOpUJ-aHUOHBI, HAa  KAaTUOH  AaMMOHMs,  pEIICHUE
AKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMaM «Meramisl» U «Hemeramnsl»y) B
COOTBETCTBUM C TIPaBWJIAMH TEXHUKH O€30MaCHOCTH MpU OOpaIlleHuUu C
BEILIECTBAMH M JaOOpaTOPHBIM OOOPYJOBAaHUEM, MPEACTABIATh PE3YNbTAThHI
XUMHUYECKOTO AKCIIEPUMEHTa B (pOpME 3alMCH YPABHEHHUI COOTBETCTBYIOLIMX
peakimii 1 GOpMyIUPOBAThH BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMAITUIO, TIOJYYaeMYyI0 M3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, MTHTepHET U Apyrux);

chOpMHUPOBAHHOCTh ~YMEHHMH  COONIOJAaTh TMpaBWIa  AKOJOTHUYECKHU
11€J1IeCO00PAa3HOr0 TMOBEACHUSI B OBITY W TPYAOBOM JAEATEIBHOCTH B LENSAX
COXPaAHEHUs CBOETrO 370POBbS M OKPYXKarOUIEHd MPUPOIHONU Cpelbl, OCO3HABATH
OMAacCHOCTb BO3JCHCTBUS HA JKHUBBIE OPraHU3MbI OIPEAEIEHHBIX BEILIECTB,
noHumasi cmbica nokazatenss [IJIK, mnoscHsaTh Ha mnpumepax crnocoObl
YMEHBIIICHUSI W TPEJOTBpAIEHUsS HX BPEIHOTO BO3JCHCTBUS HA OpPraHU3M
YEJIOBEKa;

TUTsE O0OYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBBS: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUH;

JUISL CHETBIX W CIA0OBUASAIIMX OOYYaIOIIMXCSA: YMEHHE HCIOJIb30BATh
penbedHO-TOUeUHYI0 cucteMy oOo3Hauenuii JI. bBpaitng ana  3anucu
XUMUYECKUX (HOPMYII.
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[IpakTraeckas padora Ne 1. «I[lomydueHne sTuieHa U 23.10.
15-16 P p . ¥ 2 2 25.10. https://resh.edu.ru
M3y4YEHUE €ro CBOMCTBY
Ankanuenst. Byragnen-1,3 u Mmetnnoyraauen-1,3. 06.11.
17-18 A yrad yrai 2 08.11. https://resh.edu.ru
[TonydeHne CHHTETUYECKOTO KaydyKa U pe3UHbI
AJKHHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, igﬂ
19-20 | romonoruyeckuii psa. ALETUIIEH — IPOCTEUITUN 2 o https://resh.edu.ru
MPEICTaBUTEb AJTKUHOB




20.11.

21-22 | BpluncieHUs IO YPABHEHUIO XMMUYECKON peaKIiu 9211 https://resh.edu.ru

23 Apenbl: 6eH30J1 1 TOJIyoJ1. TOKCHYHOCTh apeHOB 27.11. https://resh.edu.ru
I'enernueckas cBs3 €BOJI0PO/IOB, a 29.11.

24 HETUYECKasl CBS3b YIIIEBOJOPOIOB, IPUHAICIKAIIHNX K https://resh.edu.ru
Pa3IMYHbBIM KJaccaM
[IpupoaHbie HCTOYHUKH YTIEBOIOPOAOB: MPUPOIHBIN 04.12.

25 ra3 1 onyTHbIe He(TAHBIE I'a3bl, HEPTh U MPOTYKTHI €€ https://resh.edu.ru
nepepaboTKH
[IpupoiHBIE UICTOYHUKH YIVIEBOIOPOAOB: IPUPOIHBIN gfg

26-30 | ra3 u momyTHbIE HE()TAHBIE Ta3bl, HEPTH U IPOAYKTHI €& 1312, https://resh.edu.ru
nepepaboTKH 18.12.

20.12.

31-32 | KontpombsHas paboTa 1o paserny «YiIeBoI0pOIb) g?ig https://resh.edu.ru
[Ipene € 0/IH0AaTO ec : METaHO . 10.01.

3334 penenbHbIC OJJHOATOMHBIC CITUPTHI: METAHOJ U ATAaHOJI 1501 https://resh.edu.ru
Bonoponnas cBs3b

35-36 | MHOTrOaTOMHBIE CIIUPTHI: STHICHTITUKOIb ¥ TIHIEPHH ggi https://resh.edu.ru
o : 24.01.

37 €HOJ CTpoeHHci MOJIEKYJIbI, (pU3ndecKue u https:/Iresh.edu.ru
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

38-39 | Aunpaerunsi: popmanbaeru U aleTanbaerua. AIeTOH 2281 https://resh.edu.ru

40-41 OAHOOCHOBHBIE MTpeiebHbIE KAPOOHOBBIE KHCIOTHI: 8?83 https:/Iresh.edu.ru
MypaBbUHAS U YKCYCHasI
[Ipa eckas pabora Ne 2. «CBoiicTBa pacTBopa 12.02.

42-43 P Kmqv K&t pabot ((-BOHCTBA pacTBOp 14.02. https://resh.edu.ru
YKCYCHOW KHCIIOTBD»
CreapuHOBas U OJIEMHOBAS KUCIOTHI, KaK 19.02.

44-45 p 21.02. https://resh.edu.ru
MIPEICTABUTENH BBICIIUX KAPOOHOBBIX KUCIIOT
Mp1ia Kak co c apOoHO CII0 26.02.

46 1 BHICTIHX KAPOOHOBHIX KHUCTIOT, 1x https://resh.edu.ru

MOIOIIIEE NEUCTBUE




CrnoxHbIe H3HUPHI KaK MPOU3BOAHBIE KaPOOHOBBIX

28.02.

47 1 https://resh.edu.ru
KHUCJIOT. [ ' MaApOIn3 CII0KHBIX 3PUPOB

48 Kupsl: rugponus, IpuMeHeHNe, OMOJIOTUYECKas POJIb 1 04.03. https://resh.edu.ru
KHUPOB

49-52 VYrieBosl: cocTaB, Kinaccudukanus. Baxueinme 4 2?83 https://resh.edu.ru
MpeJICTaBUTENHN: TIII0K03a, (PPYKTO3a, caxaposa 13.03

25.03.

53-54 | Kpaxmai u memiroio3a Kak IpUpPOIHbIC TOJTMMEPHI 2 5182 https://resh.edu.ru
KontponbHas pabota 1o pasaen 03.04.

55-56 P P pasAcily 2 08.04. https://resh.edu.ru
«Kucnopoaconepxaiiyue OpraHu4ecKue COeTMHEHUS»

57-58 | AMuHBI: METHJIAMUH U aHUJIUH 2 1282 https://resh.edu.ru
A 17.04.

50-61 MUHOKHCJIOTHI Kak aM(OTEepHbIE OPraHUYECKUE 3 5904, https:/Iresh.edu.ru
COCAMHEHHMS, NX OMOJIOTHYECKOe 3HaYeHue. [lernTu b 9404
benku kak npupoaHbIE BBICOKOMOJIEKYJIIPHBIE 26.04.

62-64 3 06.05. https://resh.edu.ru
COCANHCHUA 08.05.
OCHOBHBIE TOHATHUS XUMUHU BBICOKOMOJIEKYIISIPHBIX 13.05.

65-66 . 2 15.05. https://resh.edu.ru
COCMHEHMI

67-68 OcCHOBHBIE 1i4eT0)1m CUHTE3a BRICOKOMOJIEKYIISIPHBIX 5 gggg https://resh.edu.ru
coenuHenuil. [Imactmaccel, Kayuyyku, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 66 + 2u

(pe3epB)




11 KJIACC

Ne o/ KosmnuecTBo yacos DNeKTPOHHEBIE
u Tema ypoka o o Jara undposbie
Bcero POJIBHbBIC PAKTHYECKH H3yueHHs o0pa3zoBaTeIbHbIE
padoThI e padoThl pecypebl

XHUMHUYECKHUM JIEMEHT. ATOM. DIIEKTPOHHAS 2 04.09.

1-2 KOHAUTYPAIIIS ATOMOB 05.09. https://resh.edu.ru
Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema 11.09.

3-6 xuMuueckux aemeHToB [l. . MenneneeBa, ux cBs3b C 4 iggg https://resh.edu.ru
COBPEMEHHOI TEOpUEH CTPOEHUS AaTOMOB 19.09.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX 25.09.
AJIEMEHTOB U UX COEAUHEHUH 10 IpynIaM U nepuoiam. (2)2(1)8

7-10 3HaueHue MepuoINYECKOro 3aKoOHa U CUCTEMBI 4 03.10. https://resh.edu.ru
XxuMuueckux aemeHToB /.M. Menneneesa B pa3BUTUU
HayKu
Crpoenue BemiecTBa. XMMHUUYECKasi CBA3b, €€ BUIBI, 09.10.

11-12 MEeXaHU3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H. 2 10.10. https://resh.edu.ru
Bonopoanas cBsi3b
BajieHTHOCTB. DJIeKTpOOTpULIATENBHOCTh. CTENEHb 16.10.

13-14 oKucIeHus. BellecTBa MOJEKYISIPHOTO U 2 17.10. https://resh.edu.ru
HEMOJICKYJIIPHOTO CTPOCHHS
[TonsiTue o0 nucnepcHbIX cucreMax. MicTuHHbIE U 23.10.

15-16 KOJJTOMHBIE pacTBOPbI. MaccoBast 101151 BEIECTBA B 2 24.10. https://resh.edu.ru
pacTBope




Knaccugukaius 1 HOMEHKIATypa HEOPraHHYECKUX

06.11.

17-20 coequHeHUi. ['eHeTHYECKas CBSA3b HEOPTaHHUCCKUX %ﬂ https://resh.edu.ru
BEILIECTB, Pa3JINYHbBIX KJIACCOB 14:11:
Krnaccudukanus XuMHYECKUX PEaKIUi B ggﬂ
HEOPraHWYECKOM M OPraHWYeCKON XMMUHU. 3aKOH o

21-22 P P https://resh.edu.ru
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPaHEHUS U
MIPEBPAILCHHS YPHEPTUU MIPU XUMUYECKUX PEAKITUIX
CxopocTts peakiuu. OO0paTuMble peakiiuu. XUMHUYECKOEe 27.11.

23 P peaxt P peart https://resh.edu.ru
paBHOBECHE
[IpakTrueckas padbora Ne 1. «BnusiHue pa3anaHbIX 28.11.

24-25 P P . P 04.12. https://resh.edu.ru
($haKTOpPOB Ha CKOPOCTh XUMHYECKON PEaKITHI
DJIeKTpoIMTHYECKas auccoruanus. [lonstue o cl)i)g
BOJIOpoTHOM TToka3zarene (PH) pactBopa. Peakimm T

26-27 P (PH) p P https://resh.edu.ru
MOHHOTO OOMeHa. [ mapon3 opraHu4ecKux 1
HEOPTraHWYECKUX BEIECTB
OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIC peakiuu. [lonsTue 18.12.

28-29 peaxt . 19.12. https://resh.edu.ru
00 2JIEKTPOJIM3E PACIIIIABOB U PACTBOPOB COJIECH
Kontposnbnas pabora no pazaeny «Teopernueckue

30 P P PaSHENY P 25.12. https://resh.edu.ru
OCHOBBI XUMUH
Meramnsl, ux nosioxxenue B [lepuonnueckoit cucteme 26.12.
xumuueckux 3nemMenToB [[. . Menneneesa u 15.01.

31-32 https://resh.edu.ru
0COOEHHOCTH CTpoeHHUs aToMOB. O01ue puznyeckue
CBOMCTBA METAJIJIOB
CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUH Ps 16.01.

33-34 P pAA 22.01. https://resh.edu.ru

HaIpsKEHUH METaJlIOB




XVMHYECKUE CBOWCTBA BAKHENILINX METAIOB (HATpHil,

23.01.

35-36 . . . . . 29.01. https://resh.edu.ru
KaJIH, KaJIbIIUWA, MAarHUH, aTIOMUHUIN ) U UX COSAMHEHUN

37 XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCIUHEHUN 30.01. https://resh.edu.ru

38 XVMHUYECKUE CBOWCTBA ITUHKA, JKeJie3a U UX COCTUHCHHIA 05.02. https://resh.edu.ru
ITpakTnueckas padora Ne 2. "Pemenue 06.02.

39-40 P P " 12.02. https://resh.edu.ru
HKCIIEPUMEHTANIbHBIX 3a/1a4 10 Teme «MeTauibh»
Hewmerannsl, ux nonoxenue B [lepuoanyueckoii cucreme

41 xuMudeckux djaemeHToB . M. MenaeneeBa u 13.02 https://resh.edu.ru
O0COOEHHOCTH CTPOEHHUS aTOMOB
®du3nyecKue CBOMCTBA HEMETAIIOB. AJIJTIOTPONUS 19.02

42 HEMETAJUIOB (Ha MpuMepe KUCI0poaa, cepsl, pochopa u o https://resh.edu.ru
yriepoja)
XuMHYECKHEe CBOMCTBA raJIOTEHOB, CEPHI U UX 20.02.

43 SN p https://resh.edu.ru

TTMHCHU

XuMuuyeckue CBOMCTBa a3oTa, pochopa u ux 26.02.

44 . Pocop https://resh.edu.ru
COCTMHEHU I
XUMHYECKUE CBOMCTBA YIIIEpO1a, KPEMHUS U X 27.02.

45 . https://resh.edu.ru
COETMHEHU I
[IpuMeHeHne BaXXHEHUIIINX HEMETAJIJIOB U UX 04.03.

46 p . https://resh.edu.ru
COETMHEHU I
O06o01IeHrne U cUucTeMaTU3aIlis 3HAaHUH 110 TEME

47-48 «Hemerannbly. Berunciaenus no ypaBHeHUSIM 2?82 https://resh.edu.ru
XUMUYECKHUX PEAKUUN U TEPMOXUMUYECKUE PACUETHI o
[Tpaktrueckas padora Ne 3. «Pemienue

49 p p 12.03. https://resh.edu.ru

AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "HemeTamb"»




KOHTpOJ’IBHaﬂ pa60Ta o TeMaM «MeTtais» 1

50 https://resh.edu.ru
«Hemeraiutb» 1 25.03. P
Heoprannueck . 2 26.03.

51.5 pPraHUYECKUE M OPTaHUIECKUE KUCIOTHI oL04 https://resh.edu.ru
Heopranndeckue u opraHn4eckue OCHOBAHHUS
AMoTepHbIe HEOpraHMYECKHE U OpraHUYeCcKUe

53-55 coenuHeHUs. [ eHeTnyeckas CBA3b HEOPraHUUECKUX U 3 8;83 https://resh.edu.ru
OpPTaHMYECKUX BEIICCTB 09:0 4:

Pousb xumun B 06ecrieyeHIH SKOJI0TMYeCKOH,

56-57 DHEPreTUYECKOMN U MUILNEeBOW OE30MIaCHOCTH, PA3BUTHH 2 iggj https://resh.edu.ru
MEIUITHBI o
[TpencraBienus 06 00X HAYUYHBIX MPUHIIMIIAX 3 22.04.

58-60 pedl B i . PHHL 23.04. https://resh.edu.ru
MIPOMBINIICHHOTO MOTYYeHHs BaKHEHIIINX BEIECTB 26.04

61-63 UenmoBek B MUPE BEIIECTB M MATEPHATIOB 3 8?82 https://resh.edu.ru

13.05.
64-66 | XwuMus M 370pOBbE YeTOBEKA 3 ;ggg https://resh.edu.ru
21.05.
664 + 24

OBLIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME

(peseps)




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YAHEHUKA

Xumus. 10 knacc. [Ipopunbueii yposens. / Epemun B.B., Ky3smenko H.E., /Ipoznos A.A.,
Jlyaun B.B., Tepenun B.U., nox penakuueti Jlyauna B.B, M.: JIpoda, 2019.

Xumus: YroyOon€éuaelii ypoBeHb: 11 kmacc: yueOHuk/B.B.Epemun, H.E.Ky3bpmenko,
A.A. lpo3nos, B.B.JIynun; nmox pen. B.B.JIynuna. — 7-e usn., crepeotun.-M.: [dpoda,
2020 r.-477 c.

METOJANYECKHUE MATEPUAJIBI U151 YYUTEJIA

Xumus. 10 knace. [Tpodunbheiii ypoens. / Epemun B.B., Ky3smenko H.E., [Ipo3aos A.A.,
Jlyaun B.B., Tepenun B.U., nox penakuueti Jlyauna B.B, M.: JIpoda, 2019.

Xumust: Yrnyonéuuslii yposenb: 11 kiacc: yueOnuk/B.B.Epemun, H.E.Ky3pmenko,
A.A.Jlpo3nos, B.B.JIyaun; nox pea. B.B.JIlyauna. — 7-e usn., crepeorun.-M.: JIpoda, 2020
r.-477 c.

IMUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

http://ege.yandex.ru/chemistry/

http://chem.reshueqge.ru/

http://himege.ru/

http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358
http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf

N o vk~ w N e

http://fictionbook.ru/author/georagiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya
poda/read_online.html?page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm

10. www.olimpmagou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija 8 3/0-41

12. https://resh.edu.ru



http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://himege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_ld/12/1241___4_.pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405
http://sikorskaya-olja.narod.ru/EGE.htm
http://www.olimpmgou.narod.ru/
http://mirhim.ucoz.ru/index/khimija_8_3/0-41
https://resh.edu.ru/

