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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XWMHH Ha ypoBHE cpeaHero ooOmero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
OenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «OO6 obpazoBanun B Poccuiickoit ®Deneparumy,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUS (emepanbHOl 00pa3oBaTEIBLHOM MPOTPAMMBI CPEIHET0 OOIIero
obopazoBanus (POIlI COOQO), mnpencraBneHHbIX B DenepaibHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
crannapte COO, ¢ yuérom Konuenuuu nmpenogaBanusi yaueOHOro npeamera «Xumus» B 00pa3oBaTEIbHbBIX
opranmzaiusax Poccuiickoit ®epepannu, pealn3yOIIUX OCHOBHBIE 00pa3oBaTeNbHbIE IPOrPAMMBI, H
OCHOBHBIX MOJOXeHUU «CTpaTeruu pa3Butus BocnuTanusg B Poccuiickoit @epeparnuu Ha niepuoa g0 2025
roga» (Pacnopsixenue [IpaButensctsa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJOB K pa3paboTKe MporpaMmbl O XHMHH, K OINpEAENCHUI0 OOIIeH CcTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUSI O0y4arOMIUXCA CpeICTBAMH ydeOHOro mpeamera «Xumus» ans 10-11
KJJacCcoB Ha 0a30BOM ypOBHE COCTaBWJIM  KOHIENTyalbHble monoxkeHuss @OIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH LI€JeH, COAEp)KaHUs, pe3yldbTaToB OOyueHUs M TpeOOBaHUI K YpPOBHIO
MOJTOTOBKU BBIMTYCKHUKOB.

XuMudeckoe 00pa3oBaHME, IOJy9aeMOe BBIMYCKHHKaMH OOIIe00pa3oBaTelbHOW OpraHu3aluy,
ABIISIETCS. HEOThEMJIEMON YacCThI0 MX 00pa30oBaHHOCTH. OHO CIY>KUT 3aBEpPILIAIONINM ATAlOM pealin3aluy Ha
COOTBETCTBYIOILIEM €My 0a30BOM YypPOBHE KIIIOUEBBIX LEHHOCTEH, MPHUCYIIMX ILEJIOCTHOH CHCTEME
XUMHYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacaloTcs IO3HAHUS 3aKOHOB MPUPOJIBL, (HOPMUPOBAHUS
MHUPOBO33PEHUSI U OOIIEH KyJIbTyphl YelOBEKa, a TaKXKe SKOJOTMYECKH OOOCHOBAHHOTO OTHOMICHUS K
CBOEMY 3JI0pOBBIO U MPUPOAHOHN cpene. PeanusyeTrcs xumuueckoe o0pa3oBaHue 00Yy4arOIIMXCS Ha YPOBHE
cpeaHero odmiero oOpa3oBaHHS CPENCTBAMH Y4€OHOTO IMpeamera «XHMHUs», COIEp)KaHHE M IOCTPOSHUE
KOTOpPOTO OIpeNeieHbl B MPOrpamMMe MO XUMHH C Y4ETOM crenuduKd HayKd XUMHH, €€ 3HAaueHHUs B
MO3HAHUU TIPUPOJIBI U B MAaTEPHUATBHOMN JKM3HU OOIIECTBA, a TAaKXKEe ¢ YyUETOM OOIMIMX Lelel M MPUHIINIIOB,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CpefHero obmero obOpazoBanus B Poccuiickoit
®denepauuu.

XUMHSA Kak OJJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK Hrpaer ocoOyl0 poiib B COBPEMEHHOMN
[UBWIN3AIIH, B CO3IaHINH HOBOM 0a3bl MaTepuabHON KyIbTyphl. OHa BHOCUT CBOH BKJIAJ B (pOpMUpOBaHUE
paIoOHATBHOIO HAYYHOT'O MBIILIECHUS, B CO3/IaHUE L[EIOCTHOTO MPEACTaBIeHUs 00 OKpPYXKAIOLIEM MUPE KaK
0 €IMHCTBE MPUPOJIBI U YEIOBEKa, KOTOpoe POPMHUPYETCsl B XUMUHU HA OCHOBE IMOHMMAHUS BEIIECTBEHHOTO
COCTaBa OKPY)KAIOIIEr0 MHpPa, OCO3HAHUS B3aMMOCBS3M MEXAYy CTPOCHHEM BEIIECTB, UX CBOICTBAMH U
BO3MO>KHBIMH 00JIaCTIMU IPUMEHEHHUSI.

TecHO B3aUMOJENCTBYs C JPYTMMH €CTECTBEHHBIMM HayKaMM, XMMUS CTaja HEOTHEMIIEMOM YaCTBIO
MHUPOBOH KYyJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM YCIEIIHOTO TpyAa U KU3HU KaXJOro WjieHa OOIIecTBa.
CoBpeMeHHas XMMHMsI KaK HayKa CO3MJaTelIbHas, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBjieHA Ha pPEIICHUE
rI00aMbHBIX TPOOJIEM YCTOMYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPhEBOW, DHEPreTUUYECKOM, MHIIEBOM,
9KOJIOTUYECKOI 0€30MacHOCTH U OXPaHBI 3I0POBbS.

B cooTBercTBHM ¢ 0OUIMMU LEISIMH U MPUHLIMIIAMU CPEIHEro OO0IIero oOpa3oBaHMs COJAEp)KaHUE
npeamera «Xumus» (10—11 kmaccel, 0a30BbIN ypOBEHb M3y4YEeHHs) OPUEHTHPOBAHO NMPEHMYILECTBEHHO Ha
OOIIEKYTBTYPHYIO TIOJTOTOBKY OOYYarolIuxcsi, HEOOXOAMMYIO UM JHJisi BBIPAOOTKH MHPOBO33PEHUECKHUX
OpPUEHTUPOB, YCIIEHIHOTO BKJIIOYEHHS B JKU3Hb COIMYyMa, MPOJOJDKEHHS OOpa3oBaHMs B pa3iIMYHBIX
o0JacTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocraBnstomuMu  npeaMeTa «XUMHS» SIBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHs» U
«O0mias 1 HeopraHUYecKas XUMUSI», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI
0a30B0il HayKH: cHUcTeMa 3HAHUH 110 HEOPraHWYECKOM XMMHUU (C BKIIOUEHHEM 3HAHUM U3 0OlIei XUMUHN) U
opraHnueckoil xumun. @opMUpoBaHUE TAHHOW CHCTEMbI 3HAHWM NpPU M3YyYEHUU TNpeaAMeTa oOecreunBaeT
BO3MOXHOCTbh PACCMOTPEHHUSI BCETO MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPHi
XUMUH.

CrpykTypa conepkaHust KypcoB — «Opranudeckas XuMus» u «OOIas ¥ HeOpraHuveckass XUMHUS
chopMUpoBaHa B IporpaMMe Mo XMMHH Ha OCHOBE CUCTEMHOI0 MOAX0Aa K U3YyYeHHIO yueOHOro MaTepuaa
U 00ycloBlieHa HCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUNH Ha ONPEENEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHu4ecKoi XMMHH BEI[ECTBA PACCMAaTPUBAIOTCS HA YPOBHE KJIACCUUECKON TEOPUU
CTPOCHHMSI OPTraHWYECKUX COEIMHEHUH, a TakKe Ha YPOBHE CTEPEOXMMHYECKMX U DIIEKTPOHHBIX
IpeJICTaBICHU O cTpoeHuH BemiecTB. CBelleHUs1 00 M3ydaeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTUU —
OT YIJIEBOJOPOAOB 1O CIOXKHBIX OHMONIOTHYECKH AaKTUBHBIX COeAMHEHHWH. B Kypce opranmueckoil Xumuu
MOJIy4aloT pa3BUTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOLIEro 0o0pa3oBaHuUsl MepBOHAYaIbHbIE



MPEJICTABICHUS] O XUMHUYECKOU CBSI3M, KIACCH(PMKAIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX CTPOEHUS, O XUMUYECKOU PEaKInu.

[Tox HOBBIM YTIJIOM 3peHHUs B mpeamere «Xumush» 0a30BOr0 YPOBHSI pacCMAaTPUBAETCS M3YYCHHBIA Ha
YPOBHE OCHOBHOTO 0O0IIEro oOpa30BaHMsI TEOPETHUYCCKUNA Marepuad M (HaKTOJOTUYECKHE CBEACHHUS O
BEIIECTBAX W XUMHYECKON peakmuu. Tak, B 4aCTHOCTH, B Kypce «OOImas W HEOpraHWYecKas XUMUS)
oOydJaromuMcsi TPEJOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAUEHUE IEPUOJUYECKOr0 3aKOoHa C
O0IIETEOPETUYECKUX U METOAOJIOTUYECKUX MO3HMLHUH, TIy0’Ke MOHATh UCTOPUYECKOE M3MEHEHHE (DYHKITHA
3TOTr0 3aKOHA — OT 0000UIaroIIeH 10 00BACHSIONIEH U MPOTHO3UPYIOLICH.

Enunas cucrema 3HaHMH O BaXXHEMIIMX BEIIECTBAaX, HMX COCTaBE, CTPOCHUHU, CBOMCTBaX U
NPUMEHEHUU, a TaKKe O XHMHUYECKUX PEaKIUsIX, HUX CYIIHOCTH U 3aKOHOMEPHOCTSX MpPOTEKaHUs
nomnonssercd B Kypcax 10 u 11 kiaccoB aneMeHTaMM COJEp)KaHUS, UMEIOIIMMH KYJIbTYPOJIOTUYECKUN U
MPUKIATHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSA3M XUMHUH C JIPYTUMHU HAayKaMH,
pPacKpbIBalOT €€ pOJb B TMO3HABATEIBHOW W TPAKTUYECKON NEATEIHHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHHS K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUM U MPAKTUYECKUX MPUIOKEHUN XUMUH,
MIOMOTAIOT BBITYCKHUKY OPHEHTUPOBATHCS B OOIMIECTBEHHO U JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBI3aHHBIX
C XUMHEH, KpUTHUECKH OCMBICIUBATh UHPOPMAIMIO U MPUMEHATH €€ IJIs MONOJHEHUs] 3HAHUMU, pellieHus
WHTEIJICKTYaTbHBIX U JKCIICPUMEHTAIBHBIX HCCIEI0BATEIbCKUX 33Ja4y. B 1einoM cojepxaHue ydeOHOro
npeaMera «XuUMHUS» JAHHOTO YPOBHS W3YYEHHUS OPUEHTHUPOBAHO Ha (HOpPMHUpOBAHHE y OOyYaromuxcs
MHUPOBO33PEHYCCKON OCHOBBI IS TMTOHUMAHUS (PHIOCOPCKUX HJIEH, TaKUX KaK: MaTepUATbHOE EIMHCTBO
HEOPraHUYECKOTO U OPraHMYECKOTO MHUPA, 0OYCIOBICHHOCTh CBOWMCTB BEIIECTB UX COCTABOM M CTPOCHHEM,
MO3HABAEMOCTh TMPUPOJHBIX SIBICHUNW MYTEM HSKCIEPUMEHTA W PEIICHUS MPOTUBOPEYUN MEXKY HOBBIMU
dakTaMd M TEOPETHUECKUMM NPEANOCHUIKAMH, OCO3HAHHWE pOJIM XHMHU B PEIIEHUU SKOJOTHYECKHX
nmpo0JieM, a Takxke Po0IeM COCPEKEHUS FHEPTETUUECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX TEXHOJIOTHI U
MaTepHuasoB.

B mnnane pemeHuss 3agad BOCHUTAHUA, Pa3BUTUA M COIMAIM3ALUUA OOYYAIOMIMXCS TPHUHSTHIC
IPOrpaMMO IO XUMHUU TOJIXO/IbI K OTPEACTICHUIO COIEPKaHUS U TIOCTPOSHUS MIpeIMeTa MpelyCMaTpUBaOT
(dbopMUPOBaHNE YHUBEPCATHHBIX yUCOHBIX JEHCTBUH, UMCIOMMX 0a30BOC 3HAYCHUE IS PA3JIUYHBIX BHUJIOB
NEeSATeNIbHOCTH: peLIeHUsl TpobiieM, TMoucKa, aHamu3a U o00paboTku HMH(OpMAIMH, HEOOXOIUMBIX IS
NprUOOpETEHUsI ONbITa MPAKTUYECKON U MCCIEAOBATEIIbCKON JCSITEIPHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B
MO3HAHUH XUMUH.

B mpakTuke npenogaBaHus XUMUU KaK Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus, TaK U Ha YPOBHE
cpenHero oOmiero obpazoBaHus, MpPU OMPEACNCHUU COICPKATEIbHON XapaKTePUCTHKHU IIeNiel M3ydeHus
MpeMeTa HaMpaBJICEHUEM IMEPBOCTENIEHHON 3HAYUMOCTH TPAJUIMOHHO MPU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HayKu KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTHUECKOM e TeNbHOCTH YeTIOBeKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBON KyJbTypbl. C METONUYECKOW TOYKH 3PEHMs] TaKOW MOAXOMd K
ONPENIETICHUIO LIeJIEH U3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE ONPAB/IaHHbBIM.

CoriacHO NaHHOW TOYKE 3pEHUs TIABHBIMU LENSIMH H3YYECHHS TpeaMeTa «XuMHs» Ha 0a30BOM
ypoBHe (10 —11 xJ1.) siBRSITOTCA:

e (GOpMHpPOBAHHME CHUCTEMBl XHUMHUYECKHUX 3HAHUM KaK Ba)KHEHIIEW COCTaBIISIONICH €CTeCTBEHHO-
Hay4YHOW KapTUHBI MHPA, B OCHOBE KOTOPOH JIe)KAT KIIFOUEBBIC MOHATUS, (yH/IAMEHTAIIbHBIE 3aKOHBI
U TEOpUM XUMHH, OCBOCHHME S3bIKa HAyKH, YCBOCHHE M NOHMMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MHPOBO33PEHUECKOT0 XapakTepa, O3HAKOMIICHHE C WCTOpUEH WX pPa3BUTHUS U
CTaHOBJICHUS;

e (GopMHpPOBAaHKE M PA3BUTHE MPEICTABICHUA O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKHUX
peaknuii, HEOOXOMUMBIX JJII TPUOOPETCHHs] YMEHHH OpPUEHTUPOBATHCSA B MHPE BEIIECTB H
XUMUYECKHX SIBJIICHUM, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCETHEBHON KU3HH;

® pa3BUTHE YMEHUW W CHOCOOOB JESATEIHHOCTH, CBS3aHHBIX C HAONIOJICHHEM € OOBSICHEHHWEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHNEM TIPaBUJT O€30M1aCHOT0 OOpaIeHHs C BEIECTBAMH.

Hapsiny ¢ sTuM, comepxatenbHas XapaKTepUCTHUKA 1EJIe U 3a/1ad U3y4eHUsl MpeMeTa B MPOrpaMme
M0 XMMUU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMH MPHOPUTETAMU B CHCTEME CPEIHETO
obmiero oOpaszoBanus. CerogHsi B MpenoJaBaHUM XUMHUU B OONbIIEH CTEEHH OTHAETCS MPEANOYTeHHE
MPaKTUYECKOW KOMIIOHEHTE COJIep)KaHusl OOy4YeHHWs, OPHUEHTUPOBAHHOW HAa TOJATOTOBKY BBIMTYCKHUKA
o0mieo0pa3oBaTebHOM  OpraHM3aliy, BJIQICIONEro He HaO0OpoM 3HAaHUW, a (YHKIMOHAIBHOU
TPAaMOTHOCTBIO, TO €CTh CIOCO0aMH M YMEHHMSIMU aKTHBHOTO TIOJIYYCHHS 3HAHWM W TPUMEHCHHUS WX B
peanbHOM KU3HU AJIs PEIICHUS IPAKTUYECKUX 3a/1a4.



B cBs3M ¢ 9TUM Npu U3y4eHHUH MpeaMeTa «XUMUs» JOMHHUPYIOIIee 3HaUeHUE MPUOOPETAIOT TaKue
IeTN U 3a/1a9H, KaK:

ajanTtanmusg oO0yYaloImuXcs K YCIOBHSIM JWHAMHUYHO Da3BHBAIOIIETOCS MHUpaA, (HopMuUpOBaHHE
MHTEIJICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CAMOOOPa30BaHHIO, COTPYIHHYECTBY, CAMOCTOSATEIIEHOMY
NPUHATHIO TPAMOTHBIX PEUICHWH B KOHKPETHBIX JKU3HEHHBIX CHTYallUsX, CBA3aHHBIX C BEUIECTBAMH U HX
PUMCHEHHEM;

dopmupoBaHne y O0O0y4aromMXcs KIIOYEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIMI), HMMEIOLINX
YHUBEpCAIbHOE 3HAYCHUE Ul Pa3IM4YHBIX BHUJOB JCATEILHOCTH: PEHICHHs MpoOJeM, MOHCKa, aHalu3a U
00paboTku uH(MOpMaAK, HEOOXOJUMBIX IUIsi MPUOOPETEHHUS OIbITa AEATEIILHOCTH, KOTOpas 3aHMMAaeT
BOKHOE MECTO B IO3HAHWU XHMHH, a TaKXKe IS OLEHKH C IMO3HMLIHUH AKOJIOTHYECKOW Oe30MacHOCTH
XapakTepa BIMSHUS BEIIECTB U XUMHUYECKUX MPOIIECCOB Ha OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPELy;

pa3BUTHE TIO3HABATEJIBHBIX HMHTEPECOB, HMHTEIUICKTYaJbHBIX W  TBOPYECKHX CHOCOOHOCTEH
00y4aromuxcst: CHoCOOHOCTH CaMOCTOATENBHO MPHOOpPETaTh HOBBIE 3HAHUS MO XMMHUU B COOTBETCTBUU C
KM3HEHHBIMH TOTPEOHOCTSIMU, MCIIOIH30BaTh COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJIOTHU /sl IOUCKA U
aHanu3a y4eOHOW M HayYHO-TIOMYJISIPHON HH(OPMAIIH XUMUYECKOTO COACPIKaHUS;

dopMupoBaHne W pa3BUTHE Yy OOYYArONIMXCS aCCOLMATUBHOIO W JIOTMYECKOTO MBIIUICHUS,
HAOJI0IATEIIBHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOpPBbIE OCOOCHHO HEOOXOIMMBI, B YAaCTHOCTH, MpPHU
IUITAHUPOBAHUU ¥ IPOBEJCHUU XMMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE y OOYyYaromuXcs YOEXIEHHOCTH B TYMAHHCTHYECKOH HANpaBIEHHOCTH XHUMHUH, €€
BOXHOW PpOJHM B PEIICHHH TJIO00ATBHBIX MPOOJIEM palMOHAIBHOTO NPHPOJONOIB30BAHHS, IOTIOTHEHUS
IHEPTEeTHYECKUX PECYPCOB U COXPAHEHHS MPHPOTHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEPEIKHOTO
OTHOUICHUS K TPHPOJIE U CBOEMY 3[I0POBBIO, a TaK)Ke€ NPUOOPETEHUS ONBITA UCIIOJIB30BAHUS MOTYYSHHBIX
3HAHUH JUTSI IPUHATHUS TPAMOTHBIX PEIICHUH B CUTYAIUX, CBI3aHHBIX C XUMHUECKUMH SBIICHHUSIMH.

B ydeOHOM muiaHe cpemHero oOrmiero oOpa3oBaHHs MpeIMET «XUMHs» 0a30BOr0 YPOBHS BXOIHT B
COCTaB MpenMeTHOH obnactu «EcTecTBeHHO-HAYYHBIE TPEIMETHDY.

OOwiee 4nciIo 4acoB, OTBEAEHHBIX Ui M3Y4YEHUS XUMHM, Ha 0a30BOM YPOBHE CpeIHEro oOIIero
oOpa3oBaHus, cocTaBiser 68 yacos: B 10 kinacce — 34 yaca (1 gac B Hegento), B 11 knacce — 34 vaca (1 yac B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJTACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XUMHHU

[IpenMer opraHMueckoil XUMHUU: €€ BO3HUKHOBEHUE, PA3BUTUE U 3HAYEHHUE B IIOJYYEHHUU HOBBIX
BEIIIECTB U MarepuajioB. Teopusi CTpoeHUs OpraHudeckux coenuHeHud A. M. bytiepoBa, €€ OCHOBHBIC
nonoxkeHus. CTpyKTypHbIle (pOpMYIIbI OpraHMYeCcKUX BEIIecTB. | oMoiorus, nzomepus. XuMudeckas CBs3b
B OPraHMYECKHUX COCIUHEHUSX — OJUHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenne o KiIaccupUKAMK OpraHMYECKUX BemlecTB. HoMeHkIaTypa OpraHMYecKHX
CoelMHEHUIl (cucremaTuyeckas) M TpHUBHMAJbHbIE HA3BaHUS BAXKHEMIIMX NpeAcTaBUTENCH KIaccoB
OpPraHMYECKUX BEILECTB.

DKcIepUMEHTAIIbHbIE METO/Ibl U3yUYEHHUs BELECTB U UX IIPEBpAILEHHI: 03HAKOMIIEHHE ¢ 00pa3Lamu
OpPraHMYECKUX BELIECTB M MaTepualaMM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEILECTB,
HaOJI0ICHNEe U OINMCaHKWE JAEMOHCTPALMOHHBIX ONBITOB IO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IpU
HarpeBaHuu (IJIaBlieHUE, OOYTIIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN psAl. MeTaH M 3TaH — NPOCTEUIINE MPEICTaBUTEIN
AJIKAaHOB: (PU3MUECKUE U XMMUYECKHE CBOWCTBA (PEAaKIIMM 3aMeIleHUs] U TOPEHNUs), HaX0XKJIEHHE B IPUPOJE,
[I0JIy4YE€HUE U IPUMEHEHHE.

AJNKeHBl: COCTaB M CTPOEHUE, TIOMOJIOTMYECKUH psl. OTWUIEH W MPONUJIIEH — IpOCTEHIINe
MPEJCTAaBUTENN  AJIKEHOB:  (pU3MYEeCKHMe M  XHMMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHUSA,
raJJOreHUPOBAHUS, TUAPATALlUH, OKUCICHHS U TIOJTMMEPU3allun ), MOJydeHHUEe U IPUMEHEHHE.

Anxaguensl: Oyraguen-1,3 u MetunOyragueH-1,3: cTpoeHue, BaXKHEWIINE XMMHUYECKHE CBOWCTBA
(peaxuus nonmmepusanun). [lonydeHne CHHTETUYECKOTO KayuyyKa U PE3HHBI.

AJNKUHBI: cOCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUI psAlx. ANETUIIEH — MpPOCTEUIINH
IPEJCTaBUTENIb AJKHMHOB: COCTaB, CTpO€HHE, (U3NYECKHMEe U XHMHYECKHE CBOHCTBa (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALIH, TOPEHMS] ), IOJyYEHUE U IPUMEHEHHUE.

Apenbl. benszon: cocraB, cTpoeHue, (¢U3MUECKHE U XUMHUYECKHME CBOWCTBA  (peakuuu
raJJOTeHUPOBAHUS U HUTPOBAHUS), TIOIyYeHHE U IPUMEHEHUE. T0nyo: cocmas, cmpoenue, usuieckue u
Xumuueckue ceolicmea (peakyuu 2ai02eHUpO8aHUsi U HUMPOBAHUS), NOJYYeHUe U NpuUMeHeHUe.
TokcuuHOCTh apeHOB. ['eHeTnyeckas CBA3b MEXAY YIJIEBOJOPOJAMHU, MPUHAMISKAIUMU K Pa3IUYHBIM
KJIacCcaM.

[Ipupoanbie UCTOYHUKHU yTaeBo10poAoB. [IpupoaHslii ra3 u nonytHele HeQTsAHbIE ra3bl. HedTh 1 eé
npoucxoxaeHue. CrocoObl nepepadoTKu He(YTH: MEperoHka, KPEeKUHr (TEpMUYECKUH, KaTalIUTUYEeCKUi),
nupoau3. [lpoaykTel nepepaboTku HEPTH, UX NMPUMEHEHHE B NMPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €ro nepepaboTKH.

DKcrnepuMeHTalIbHbIE METO/Ibl U3YUYEHHUS BEIIECTB U MX MPEBpAIICHUN: 03HAKOMIIEHHE ¢ oOpa3lamMu
IlacTMacc, KaydyykoB U pe3uHbl, Koyuiekiuuu «Heptb» u  «Yromb», MOJENHpPOBaHUE MOJIEKYII
YIJIEBOJOPOAOB U TaJOT€HONPOU3BOIHBIX, IMPOBEACHUE MPAKTUYECKOW palbOoThl: MOJIyY€HHE 3TUJIEHA U
H3YyYEHHUE Er0 CBOMCTB.

Pacuérnebie 3anaun.

Bbruuciienuss mo ypaBHEHUIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa HMCXOJHOTO
BElIeCTBA WJIU MPOAYKTAa pPEaKIMH IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HCXOIHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

Kuciopoacoaep:kamme opranmueckue coeinHeHus

[IpenensHble OHOATOMHBIE CIUPTHL. METaHON M 3TAaHOJI: CTPOEHHUE, (PU3MUECKHUE M XUMHYECKUeE
CBOMCTBa (peakuMHW C AaKTUBHBIMM METaJUIaMM, TaJOr€HOBOJAOPOJaMH, TOPEHHE), MpPUMEHEHHE.
BonopoaHeie cBA3M MEKIy MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa Ha OpraHU3M YeJIOBEKa.

MHoOroatoMHble CHOUPTHL. ODTUJICHIJIMKOJIb M TJMIEPUH: CTPOCHUE, (U3NYECKHME U XMMHYECKHE
CBOMCTBA (B3aMMOJEIHCTBUE CO ILIEIOYHBIMU METAJlJIaMHM, KAaueCTBEHHAas peaklus Ha MHOTOAaTOMHBIE
cnupthl). JlelicTBre Ha opraHu3Mm yenoBeka. [IpuMeHenne rmunepruia u 3TUIICHTITUKOIS.

@deHoN: CTpOEHHE MOJEKYJbl, (U3NYeCKMe U XHMHUYecKHe CcBoiicTBa. TOKCHYHOCTH (eHona.
[Ipumenenue denomna.

Anpnerunsl U xkemoHwvl. DOpManbIeruj, aleTanbIeru]: CTpoeHue, (usnyeckue M XUMHUYECKHE
CBOMCTBA (pEeaKIMK OKUCICHHS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIMH), TOJyYE€HUE U IPUMEHEHUE.




OHOOCHOBHBIE Tpe/eNIbHbIE KapOOHOBbIE KHCIOThL. MypaBbUHAs M YKCYCHash KHCJIOTBI: CTPOCHUE,
(bu3uYecKue U XMMHYECKHE CBOMCTBA (CBOMCTBA, 00mIME JUIs Kjlacca KUCJIOT, peakius 3TepuduKaIim),
nojrydeHue u npumenenue. CTeapuHoBast U OJICMHOBAsI KUCIOTHI KaK MPEICTAaBUTENN BBICIINX KapOOHOBBIX
KHCITOT. MbljIa KaK COJIM BRICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe ACHCTBHUE.

Crnoxable 3pUpPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponu3 crnoxHbIX 3¢upoB. JKupHL
I'unponus xupos. [Ipumenenue xxupoB. bruonoruyeckast posb KUPOB.

VYrneBoasl: cocTaB, KIAacCH(HKAIMS YIIeBOAOB (MOHO-, IU- M moiucaxapupisl). [nmokoza —
MPOCTEHIINI MOHOCAXapua: OCOOCHHOCTU CTPOCHHUS MOJEKYIbI, (PU3MYEeCKHe U XUMUYECKHE CBOMCTBA
(B3aumogpeiictBue ¢ rugpokcugom meau(ll), oxucienume ammuauHbIM pacTBOopoM okcuaa cepebpa(l),
BOCCTAHOBJICHHE, OpOXKEHUE TJIIOKO3bl), HaXOXKJEHUE B MPUPOJE, MPUMEHEHHE, OUOIoruyeckas pollb.
®otocunTe3. PpyKTO3a KaK U30MEP TITIOKO3HI.

Kpaxman wu mnemitonoza kak mnpupoiHbie mnonuMepbl. CTpoeHHe KpaxMana U LEUTIONO3bI.
dusnuecKkue U XMMUYECKHE CBOMCTBA KpaxMaia (TUAPOIN3, KaYeCTBEHHAS PEAKIIUS C HOIO0M).

DKcrnepuMeHTaAIbHbIE METO/Ibl U3YUYEeHHUS BEUIECTB U MX MpEeBpallleHuii: MpoBeAeHNue, HAOIIOACHHE U
ONMCAaHME JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHWE CHUPTOB, KAYECTBEHHBIC PEAKIUH OJHOATOMHBIX
cupToB (OKHCIIeHHE dTaHoyIa okcuioM Meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOJICHCTBUE TIIMIIEPUHA C
rugpokcuoM wMmeau(ll)), anprerngoB (OKucClIeHME aMMHMAYHBIM pacTBOpoM okcupa cepedpa(l) wu
ruapokcuaoM wmeau(ll), B3ammopeicTBHe Kpaxmala ¢ HOJOM), INMPOBEACHHUE NPAKTUYCCKON padOTHI:
CBOMCTBA PaCTBOPA YKCYCHOM KHCIIOTBHI.

PacuérHbie 3amaun.

Bbruuciienuss 1o ypaBHEHHIO XMMHYECKOH peakuuu (Macchl, 00BbEMa, KOIMYECTBA HCXOIHOTO
BEIIECTBA WU MPOAYKTa pPEaKIHMH [0 HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOIHBIX
BEIIECTB WU MPOTYKTOB PEAKIIUH).

A3oTconepkaliye opraHn4eckie CoeIMHeHusI.

AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHuYecKre coeAnHeHNs. DU3NUecKrne 1 XUMHYECKIE CBOMCTBA
aMUHOKHCIIOT (Ha MpuMepe rnuirHa). bruongorndeckoe 3HadeHre aMUHOKUCIOT. [lenTusl.

benku kak mpupoaHbIE BHICOKOMOJIEKYJSIPHBIE COCOUHEHHUs. [lepBuuHasi, BTOpUYHAS M TPETHUYHAS
CTpYKTypa OenkoB. XUMHUECKHE CBOWCTBA OENKOB: TMIPOJHN3, JEHATYpAallMsl, KAUYeCTBEHHbIE PEeaKIMu Ha
OenKu.

DKcrepuMEHTAIbHBIE METOAbl M3YYEHHUS BEIIECTB M UX IMpEBpallleHUui: HAOII0/IEHUE U OINHCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpaIus OEIKOB ITPHU HArPEBaHUH, [IBETHBIC PEAKIIUU OEIIKOB.

BbicokoMo1eKy IsIpHbIE COeIMHEHUSs

OCHOBHBIE TIOHATHSI XHMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHIA: MOHOMED, TOJIMMEp, CTPYKTYPHOE
3BEHO, CTENEeHb MOJUMEpH3alMM, CpelHsAs MoJleKylaspHas wmacca. OCHOBHbBIE METOJbl CHHTE3a
BBICOKOMOJICKYIISIPHBIX COCTUHEHNUN — MOTMMEPHU3AIHSI U TIOJTHKOHICHCAITHS.

DKcIepUMEeHTaIbHbIE METO/Ibl M3YyUEHHUs BEIECTB U UX MPEBpAllleHH: 03HAKOMIIEHHE ¢ 00pa3LamMu
MPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyIyKOB.

MeXIpeIMETHbIE CBA3H.

Peanuzanusi MeXnpeIMETHBIX CBsi3ed Mpu H3Yy4eHMM opraHuueckoil xumuum B 10 kiacce
OCYILECTBIISICTCS 4Yepe3 HCIHOIb30BAaHWE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W TOHATHIH,
SIBIISTIOIIIMXCSI CHCTEMHBIMH JJI51 OTAEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO111e ecTeCTBEHHO-HAYYHbIE TOHATHSA: SBJICHUE, HAYUHBIN (haKT, THIIOTE3a, 3aKOH, TEOPUS, aHAJIU3,
CHHTE3, KJIacCu(UKAIH, IEPUOTUNIHOCTD, HAOIIOIEHHE, U3MEPEHHUE, IKCTIEPUMEHT, MOICTTPOBAHNE.

®dusmka: MaTepusi, JHEpPrus, macca, aToOM, OJEKTPOH, MOJEKYJa, DSHEPreTHMYeCKH ypOBEHb,
BEIIECTBO, TEJI0, OOBEM, arperaTHoe COCTOSHUE BEIIEeCTBA, (PU3MUECKUE BEIUYMHBI W EIWHUIBI UX
U3MEPEHUsI.

buonorus: knerka, opranusm, 6uocgepa, 0OMEH BEIIeCTB B OpraHu3Me, POTOCHUHTE3, OUOIOTMYECKU
aKTUBHBIE BellecTBa (O€IKH, YTTIEBOIBI, JKUPBI, (PEPMEHTHI).

['eorpadusi: MUHEpabI, TOPHBIE MTOPOIBL, TIOJE3HBIE HCKOTIAEMBIE, TOIUIHBO, PECYPCHI.

TexHonorus: mUIIEBbIE MNPOAYKTHl, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE 1 KOCMETHYECKHE TIpenapaThl, MaTEPUAIIbl U3 HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XMMHUU



XuMu4yeckuil s1eMeHT. AToMm. Sapo aroma, M30TONBL. DIIEKTPOHHAS O0O0JI0YKA. DHEPreTHUECKUe
YPOBHH, MOYPOBHU. ATOMHBIC OPOUTAJIH, S-, P-, O- 3meMeHThl. OCOOCHHOCTH paclpeeICHHUs JICKTPOHOB
10 OPOUTAISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOHPHUTypaIHs aTOMOB.

[Tepuonuueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux siaeMeHtoB [[. M. Menpaeneesa.
Cas13p nnepuouueckoro 3akoHa u [lepuoauueckoii cucremsl xuMuueckux 3nemeHToB . M. Menneneesa ¢
COBPEMEHHOM TEOpUEH CTPOEHHUS AaTOMOB. 3AKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB
1 00pa3zyeMbIX UMM MPOCTHIX U CIOXHBIX BEIIECTB MO TPYIIaM U MepHoAaM. 3HAYEHUE MEePHOANIECKOrO
3aKOHA B Pa3BUTHUU HAYKH.

CrpoeHue BemiecTBa. XuUMHUYECKasl CBsI3b. Buabl XMMHUECKOH CBs3U (KOBaJIEHTHAsl HEMOJSIpHAs U
MOJIApHAsi, HMOHHAs, MeTauinueckas). MexaHu3mbl 00pa30oBaHUS KOBAJICHTHOM XHUMHUYECKOW CBSI3U
(oOMeHHBI W JOHOPHO-aKLEeNTOpHBIN). Bomopoanas cBs3b. BaneHTHOCTb. DIIEKTPOOTPULIATENBLHOCTD.
Crenenb okucieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOI'O CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa BEILECTBA.
Tunel KPUCTAIIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTANIMYECKON PEIIETKH.

ITonsaTHe 0 mucnepcHbIX cucTteMax. VICTUHHBIE U KOJUIOUHBIE pacTBOphl. MaccoBas 10Jisl BelecTBa
B pacTBOpE.

Knaccuukanuss HeopraHmdeckux coeauHeHH. HoMmeHkaTypa HEOpraHMYeCKHX BEUIECTB.
['eneTnueckasi CBSI3b HEOPraHUYECKHUX BEILIECTB, IPUHAUICKALIUX K PA3TUUYHBIM KJIACCAM.

Xummueckas peakius. Knaccudukanus XUMUYECKUX peakiii B HEOPTaHUIECKON W OpraHUYeCKOn
XUMHUU. 3aKOH COXPaHEHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUs U MPEBPAIICHUS YHEPTUU NTPU XUMUUYECKUX
peakuusx.

CkopocTb peakiuu, e€ 3aBUCUMOCTh OT pazNu4HbIX (pakTopoB. OOpaTUMbIe peakiuu. XUMHYECKOEe
paBHOBecHe. PaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYECKOro paBHoBecus. [Ipunnun Jle Hlarense.

DnexTponutuyeckas aucconuanus. CuinbHble U crnadbie 3MeKTpoiauThl. Cpefa BOAHBIX PacTBOPOB
BEILIECTB: KUCIasi, HEUTpaJbHasA, LIEIOYHAas.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.

DKCliepUMEHTAJIbHbIE METOJbl WM3Y4YEHMsI BELIECTB M HX INPEBpAIlECHUN: JAEMOHCTpauusi TaOJIuILl
«Ilepuoguueckas cucrema xumuyeckux osnemeHtoB JI. WM. MenneneeBa», wu3zydeHue Mojelen
KPUCTAUNTMYECKAX PEIMIETOK, HAOMIOJACHWE M OMMCAHWE JIEMOHCTPAIMOHHBIX M JIAOOPAaTOPHBIX OIBITOB
(paznmokeHue TEpOKCHIA BOAOPOJAa B TMPUCYTCTBUM KaTajau3aTopa, ONpPEIEIeHHE Cpelbl pPacTBOPOB
BEUIECTB C T[OMOIIBIO YHHMBEPCAIbHOIO MHAMKATOpa, pEaKkIMM HOHHOTO OOMEHa), IpOBEICHUE
MPAaKTUYEeCKOH paboThl «BiusHUEe pa3nuUHbIX (PAKTOPOB Ha CKOPOCTh XUMUYECKOM peakiium».

Pacuérneble 3anaun.

Pac4€rbl 10 ypaBHEHUSIM XUMUYECKUX PEAKLIMHA, B TOM YHCJIE TEPMOXUMHUYECKHE PACUETHI, PACUETHI
C MCIOJIb30BAaHUEM ITOHATHUS «MACCOBas 0 BEIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxenne HemerauioB B llepuoanyeckoi cucrteme XMMHYECKUX 3ieMeHToB 1. .
MenieneeBa M OCOOEHHOCTH CTpOE€HHsS aTOMOB. (DHU3MYECKHE CBONCTBA HEMETAJUIOB. AJUIOTPOMHS
HEMEeTaJUIOB (Ha IMpUMepe Kucaopoaa, ceprl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBAa Ba)XHEHIIMX HEMETAJUIOB (raJlore€HOB, cephbl, a30Ta, (ocdopa, yriepoaa u
KpEMHUS1) U UX COEAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

IIpuMeHeHNne BaKHENIINX HEMETAUIOB U UX COCUHEHUM.

Meramnsl. [lonoxxenne meramoB B llepuogmueckodt cucreme xumudeckux snemeHtoB [l .
MenneneeBa. OcoOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UueK aToMOB MeraioB. OOmue ¢uznyeckue
cBOMCTBa MeTauI0B. CIUIaBbl METAIIIOB. DJIEKTPOXUMHAYECKHUH PsI/i HAIIPSOHKEHUN METaJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIIUX METAJNIOB (HATPHil, Kaluil, KalnbIUil, MarHUM, aTFOMUHUH, LIUHK,
XPOM, KEeJIe30, MEJIb) U X COSTUHEHUH.

O6mre ciocoObl mosydeHust MeTayuioB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJABl M3Y4YEHHUS BEIIECTB M WX MPEBPALICHUN: W3Y4YEHHE KOJUIICKIIMH
«MeTamibl M CIUIaBbI», OOpa3lloB HEMETAJIOB, PELICHHE SKCIEPUMEHTAIBHBIX 33/a4, HAOMI0JeHUE U
ONHCaHUE JEMOHCTPALMOHHBIX M JIaDOPATOPHBIX OMBITOB (B3aUMOJECIHCTBHE THUIPOKCHUIA ATIOMHHHS C
pacTBOpaMH KHCIIOT U Iesioueil, KaueCTBEHHbIE PEaKLIMU Ha KaTHOHBI METAJIIOB).

Pacuérnebie 3anaun.



Pacuérel Macchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJHMUYECTBY BEIIECTBA, Macce HIIU
00BEMY OJIHOTO M3 yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA)
IIPOIYKTOB PEAKLIUH, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponb xumMuu B 00ecrie4eHnN SKOJIOTHYECKOM, SHEPTeTHYECKO U MHUILEBOM 0€301MacHOCTH, Pa3BUTUH
MeauLyHbl. [IoHATHE 0 HAyYHBIX METOAAX NO3HAHMS BEILECTB U XUMUUYECKUX PEaKLUN.

[IpencraBnenns 00 OOMMX HAYYHBIX NPUHIMIAX MPOMBIIUICHHOTO TOJYYEHHUS BaXHEUIINX
BELICCTB.

YenoBek B MHUpE BELIECTB U  MaTEpUAOB: BaXHEMIIME CTPOUTEIbHBIE MaTepHalIbl,
KOHCTPYKLIMOHHBIE ~ MaTepHallbl, KpacKd, CTEKIO, KepaMHKa, MaTepuanbl Ul  JJIEKTPOHUKH,
HaHOMAaTepHalIbl, OPraHNYECKUE U MUHEPAIbHBIE yJ00PEHUSI.

XuMus M 310pOBbE YEIOBEKA: IpaBUIA HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IpPENaparoB, IpaBHIIa
0€30IacHOTO UCIIOIB30BAHUS IPENApaTOB OBITOBOI XMMHHU B TIOBCEAHEBHOM KHU3HH.

Me:xnpeamMeTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€i MpU M3y4eHUU oOLIel 1 HeopraHuueckord xumun B 11 kiacce
OCYILLIECTBIISICTCS 4Yepe3 HCIHOJIb30BAaHWE KaK OOLIMX €CTECTBEHHO-HAYYHBIX IHOHATHH, TaK W IOHATHH,
SBJISIOILNXCSI CHCTEMHBIMHU JUIsl OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOu1re ecTecTBEHHO-HAYUHbIE TIOHATHS: HayyHbIH (AKT, TUIIOTE3a, 3aKOH, TEOPUs, aHAJIN3, CUHTES,
Kiaccu(uKanus, IepuoANIHOCTh, HAOIIOICHUE, SKCIIEPUMEHT, MOACTUPOBAHNE, H3MEPEHHE, SBICHUE.

@dusuka: Marepus, DSHEprus, Macca, aroM, D3JEKTPOH, IIPOTOH, HEHUTPOH, WOH, H30TOIl,
PalMOaKTUBHOCTh, MOJIEKYJa, YHEPreTUIECKUN YPOBEHb, BEIIECTBO, TEIIO, 00BEM, arperaTHoe COCTOSHHE
BEIIECTBA, (pr3nuecKue BEIMUMHBI U €JUHULIBI UX U3MEPEHUs, CKOPOCTb.

Buonorusi: kierka, opraHm3M, 3KOCHUCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI, BUTaMHHBI,
O0OMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHepasbl, FOpHbIE IOPO/IbL, IT0JIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHosnorua: XuUMHUYECKass IPOMBIIUIEHHOCTb, METAJULYPrus, IPOU3BOACTBO CTPOMUTEIBHBIX
MaTEepHAaJIOB, CEIbCKOXO3IWCTBEHHOE IPOU3BOJICTBO, IHIIEBAas MPOMBIIUIEHHOCTh, (apMamneBTH4YecKas
IIPOMBIIIJIEHHOCTh, ITPOU3BOJCTBO KOCMETHMUYECKHUX IIPENApaToB, MPOM3BOACTBO KOHCTPYKIIMOHHBIX
MaTEepUaJIOB, AEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



IVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA BA3OBOM
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIbTATDBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOYUYaIOIIMMHKCS IMPOTPaMM
cpeaHero oomero oopazoBaHus (JINYHOCTHBIM, METAIIPEIMETHBIM U MpeAMETHBIM). Hayuno-meronndyeckoi
OCHOBOI1 J1s1 pa3pabOTKH IJIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHUS IPOrpaMM CpeAHEro oOIiero oopasoBaHus
SIBJISIETCS CUCTEMHO-/AESTEIbHOCTHBIHN MOAXO.

B coOTBETCTBUU C CHCTEMHO-IEATEIbHOCTHBIM IMOAXOAOM B CTPYKTYpE€ JIMYHOCTHBIX PE3YJbTAaTOB
OCBOCHMA TMpenMeTa «XUMHs» Ha YpPOBHE CpeTHEro oOmero oOpa3oBaHUS BBIACICHBI CIEIYIOLIHE
COCTABJISIFOLIHUE:!

OCO3HaHHE OOYyYarOIIMMHUCS POCCHUICKOW TPaXKTAHCKOH HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEACIICHHUIO;

HAJIMYUE MOTUBALIMU K 00yUEHUIO;

[eJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIACHHM JTMUYHOCTA HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH U
UCTOPUYECKHX TPATUIUI 0a30BO HAYKU XVIMHH,

TOTOBHOCTb U CIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JAEATEIHLHOCTU I[EHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMH, IPUCYIIUMH LIETOCTHON CUCTEME XMMUYECKOTO 00pa30BaHMS;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYJIbTYpbl U CHOCOOHOCTH CTaBUTh IEM U CTPOHUTH
YKU3HEHHBIC TJIAHBI.

JIndHOCTHBIE pPE3YyIbTAThl OCBOCHHUS MpeaMeTa «XHUMHs» TOCTUTAIOTCS B €AMHCTBE Y4eOHOU U
BOCITUTATEILHON JEATEIbHOCTH B COOTBETCTBUM C TYMAaHUCTHUYECKHUMH, COIUOKYJIbTYPHBIMH, IyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU M UJ€aJaMH POCCUICKOTO I'Pa)JIaHCKOr0 00IIecTBa, MPUHITHIMU B 00IIECTBE
HOpPMaMu U IIpaBWJIaMU IOBEACHUSI, CIIOCOOCTBYIOILMMHU IPOLIECCAaM CaMOIIO3HAHUS, CaMOPAa3BUTUS U
HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTU O0yYaAIOIIUXCS.

JIMYHOCTHBIE PE3YNbTaThl OCBOCHHS TpeAMeTa «XUMHS» OTPaKaloT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATENILHON U MPAKTUYECKOW ACSITENbHOCTH OOYyYarolMXcs MO pealu3allid MPUHSATHIX B OOIIecTBeE
LIEHHOCTEH, B TOM YMCJIE B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HaHUA O0YYaroIIMMHCA CBOMX KOHCTUTYI[MOHHBIX IpaB U 00s3aHHOCTEH, YBaXKE€HUS K 3aKOHY U
MIPaBOMNOPAIKY;

MPEJICTaBICHUSI O COLUAIBHBIX HOPMAX U MpaBUiIax MEKINYHOCTHBIX OTHOLIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW NEATEIBHOCTH MPHU CO3/IaHUU Y4E€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX M MO3HABATEIBHBIX 33]1a4, BBIMOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TMPHUHUMATh MOTHBBI, HAMEPEHHUs, JIOTUKY U apryMEHThl APYTUX MpH
aHaJIM3€ Pa3IMYHbIX BUJIOB YU€OHOI 1€ TENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOILLIEHUS K UICTOPUYECKOMY U HAYYHOMY HacleHI0 OT€YECTBEHHON XUMUU;

YBaXEHHUSI K TMPOLIECCY TBOPYECTBA B O0JIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHS] XUMUH,
OCO3HAaHHS TOrO, YTO JOCTHKEHHS HAyKH €CTh pe3ylbTaT JUTENIbHbIX HaOIIOAEHHH, KPOIOTIMBBIX
SKCHEPUMEHTAIBHBIX MOUCKOB, IOCTOSSHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

MHTEpeca M IO3HAaBATEJIbHBIX MOTHBOB B IOJIYYEHHH M TOCJIENYIOIIEM aHalu3e HHQPOpMaIUu o
MEePENOBbIX TOCTUKEHUSAX COBPEMEHHOW OT€UECTBEHHON XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIIEHHMBATh CHUTYyalldd, CBSI3aHHbIE C XHMHYECKUMHU SBJICHUSMHU, W TPUHUMATH
OCO3HAHHBIE PEUIEHUs], OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEACHHE U MOCTYNKU CBOMX TOBAapHILEH C MO3ULUN HPAaBCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHNs KYJbTYPbl 310POBbS:

MOHUMAaHMs IIEHHOCTEH 3I0pOBOTO M Oe30MmacHOro odpasza *KHU3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOUICHUS K COOCTBEHHOMY (DPU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

cOOJIIOJIEHHsI TIpaBMJI O€30MacHOro OoOpalleHHsl ¢ BelleCTBaMU B OBITY, MOBCEJHEBHOHN >KU3HU U B
TPYAOBOM IEATEILHOCTH;

MOHMMAHUS IIEHHOCTH MPaBUJ WHAMBHIYAJILHOTO U KOJUIEKTUBHOTO O€30MAaCHOTO TMOBEICHUS B
CUTYalUsX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;



OCO3HAHMSI MOCJIEACTBHIA M HENPUATHS BPEIHBIX MPHUBBIYEK (YHOTPEOJICHUS alIKOTrojsl, HAPKOTUKOB,
KypeHus);

5) Tpy10BOro BoCIUTAHUA:

KOMMYHHKaTUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON JAEATENbHOCTH, OOILECTBEHHO
II0JIE3HOM, TBOPUECKOM U IPYIMX BUJAX JESATEIBHOCTH;

YCTAHOBKHM Ha aKTHBHOE y4acTHE B PEIEHUM MPAKTHUECKUX 3a/ad COLMAIbHON HalpaBlIEHHOCTH (B
paMKax CBOEro Kjiacca, LIKOJIbI);

UHTEpeca K IMPAKTUYECKOMY M3Y4YEHHIO Npo(eccuil pa3IuyHOro pojaa, B TOM 4YHCIE HAa OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXKCHHUs K TPYLY, JTIOASIM TPYyJla U pe3ybTaTaM TPYAOBOH IEATENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOODY HMHIUBUAYAJbHOW TpaeKTOpuM oOpazoBaHus, Oymymiei
npopeccun M peanu3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U IOTpeOHOCTEH 00I11eCTBa;

6) IK0JI0rM4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11e51ecO00pa3HOro OTHOWICHHS K MPUPOJIE, KaK MCTOYHUKY CYLIECTBOBAHHS JKU3HU Ha
3emie;

NOHMMAaHHS TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKHUX MPOLIECCOB
Ha COCTOSIHME ITPUPOJHOM U COLIMAIILHOM CPEbI;

OCO3HAHHSA HEOOXOJWMOCTH MHCIIOJIb30BaHMUS JIOCTMIKEHUN XUMHM JUISI PELIEHUS BOIPOCOB
paloOHaIbHOIO IPUPOIONOIB30BAHUS;

AKTMBHOTO HENpUATUA JIEUCTBUM, NPUHOCAIIMX Bpel OKPYKAIOIIEW NPUPOAHOW cpene, yMEeHUs
IPOTHO3UPOBAaTh HEOJArONpPUATHBIE HKOJOTHYECKUE MOCIEICTBUS NPEANPUHUMAEMBbIX JACHCTBUH U
IpeloTBpallaTh UX;

HaJIMYUs Pa3BUTOIO IKOJOTMYECKOTO MBILIUIEHUS, YKOJIOTMUECKON KYJIbTYpBI, OIbITA AEATEIbHOCTU
9KOJIOTMYECKOM HaIlpaBJIEHHOCTHU, YMEHUSI PyKOBOJICTBOBATHCSI UMU B MO3HABATEJIbHOM, KOMMYHUKATUBHON
U COLIMAJIbHOM NMPaKTUKE, CIOCOOHOCTU M YMEHHUSI aKTUBHO IPOTUBOCTOSTH UJE0JIOTUN XeMopoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
0OLIECTBEHHON IIPAKTUKH;

NOHUMAaHMs CHelM(PUKY XMMHUU KaK HayKd, OCO3HaHUsA €€ poiau B (POPMUPOBAHMM PallMOHAIBLHOIO
HAyYHOTO MBIIUIEHUS, CO3JaHMM LIEJIOCTHOTO NPEJCTAaBIECHUS 00 OKpYXKaloleM MHUpPE KaK O €JUHCTBE
OpUPOJBl U YEJIOBEKa, B IMO3HAHWUU MPHUPOTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpoOJeM COXpaHEHHs
IPUPOJIHOTO PAaBHOBECHS;

yOeXXJIEHHOCTH B OCOOOH 3HAUMMOCTM XUMHUHM JUId COBPEMEHHOM NMBMIM3allMU: B e
FYMaHUCTUYECKOW HaIIPaBIIEHHOCTH U Ba)KHOM poOJIM B CO3JaHUM HOBOM 0a3bl MaTepUalbHON KYIbTYpBI,
peLIeHUH TI00aIbHBIX MPOOJIeM YCTOMUMBOrO pa3BUTHs YEJIOBEYECTBA — CBHIPhEBOW, 3HEPreTHUYECKOH,
MUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B Pa3BUTHM MEIUIMHBI, 00ECIIEUYEHUH YCIOBUN YCIEUIHOrO
TPyZa ¥ SKOJIOTUYECKH KOM(POPTHOH KU3HU Ka)KJ0ro YjeHa O0I1eCTBa;

€CTECTBEHHO-HAYyYHOW TpaMOTHOCTU: MOHHMMAaHUS CYIIHOCTH METOJOB IO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh IOJydyaeMble 3HAHUS Ul aHajdu3a U OObICHEHMS
SBJICHUN OKpPY)KAIOIIEr0 MHpa M MPOUCXOJAINIMX B HEM H3MEHEHMH, yMEHMs JeiaaTb 00O0CHOBAHHbIE
3aKJIFOYEHHs] HAa OCHOBE HAyYHBIX ()aKTOB M HMMEIOUIMXCS JAHHBIX C II€JbI0 MOJYYEHUs JOCTOBEPHBIX
BBIBO/JIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XUMHMUYECKHE 3HAHUS Ui pelleHus npodieM B
pEaIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpECca K NO3HAHUIO U UCCIIEI0BATENIBCKON AESATEIBHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHHIO, K AKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHUM M0 XMMUHU B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax NpopecCHOHATbHON 1eITeIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHS y4eOHOTO MpeaMeTa « XUMHs) Ha YPOBHE CPEIHET0 OOIIETOo
00pa30BaHUs BKIIOYAIOT:

3HayuMble A (GOPMUPOBAHMS ~ MHUPOBO33PEHHUS ~ OOYHAIOIIUMXCS  MEKIUCIUILIMHAPHbBIE
(MeXmpenMeTHbIE) OOIIeHay4YHble TOHATHS, OTPAXXalol[He I[EeJOCTHOCTh HAyYHOHM KapTHHBI MHpa H
cnenuuKy METOJOB MO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HaykaxX (MaTepHus, BEIEeCTBO, dHEPIHus,



SBJICHHE, TPOLIECC, CHCTEMa, Hay4yHbIH (DaKT, MPHUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,
HCCIIeI0BaHNEe, HAOII0IeHNEe, U3MEPEHUE, YKCIIEPUMEHT U JIPYTHUE);

VHHUBEpCalIbHbIC y4ueOHbIE JeWCTBUsA (TIO3HABATENbHBIC, KOMMYHUKATHBHBIC, pETYJISITHBHbBIC),
obecrieunBarone GopMUpoBaHHE (YHKIIMOHATBHOM TPAaMOTHOCTH M COLMAJBHONW  KOMIICTCHIIMH
00yJaromuxcs;

CIOCOOHOCTh OOYYAIOLIUXCSI UCIIOJIb30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE
3HAHUS U YHUBEPCAIbHBIC YICOHbIE IEHCTBUS B IO3HABATEIILHON M COITMAILHOM MPaKTHKE.

MertanpeameTnble  pe3yibTaTbl  OTPaKalOT  OBJAJICHUE  YHUBEPCAIbHBIMH  Y4EOHBIMHU
MO03HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIbLHBIMU YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JIOTHYeCKHE TeCTBUSA:

CaMOCTOSITENIbHO (JOPMYIUPOBATH U aKTyaJIU3UPOBATH MIPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAENATh LEIN ACSITEIbHOCTH, 3aJlaBas IapaMeTpbl M KPUTEPUU HX JOCTHIKEHMS, COOTHOCHUTH
pe3yNbTaThl ACSITEILHOCTH C TOCTABICHHBIMU LEJISIMH;

UCTIOJIb30BaTh MPU OCBOCHHWU 3HAHUM NMPHEMBI JIOTHYECKOTO MBINUICHUS — BBIACIATH XapaKTEpHbIC
NpPU3HAKW TOHSITUA U YCTaHABIMBAaTh WX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME IMOHSATHUS IS
00BSICHEHUS OTAETbHBIX (PAaKTOB U SIBJICHUH;

BBIOMpATh OCHOBAHMS M KPUTEPUHU VI KIIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

yCTaHaBJIMBATh PUYUHHO-CIICACTBEHHBIC CBSI3U MEKAY H3y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCyX JAeHHUs (MHAYKTUBHbBIC, IEAYKTUBHBIC, MO aHAJIOTHH), BBIIBIATDH
3aKOHOMEPHOCTH U IIPOTUBOPEUNS B PACCMAaTPUBAEMBIX SIBICHUSX, POPMYIUPOBATH BBIBOIBI U 3aKIIIOUEHUS;

NPUMEHSTh B MpOIlecCEe MO3HAHUS, HCIOJIb3YeMble B XMMHH CHUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
peoOpa3oBbIBaTh MOJICIbHBIE IPEACTABICHUS — XWMUYECKHMH 3HaK (CHMBOJ) 3JEMEHTa, XUMHYECKas
dbopMyna, ypaBHEHHE XUMUYECKOM PEAaKIMH — MPH PELICHUH YU4eOHBIX MO3HABATENBHBIX U MPAKTHYECKHX
3a1a4, MPUMEHATh Ha3BaHHBIC MOJEIbHBIC MPEICTABICHHUS JUISl BBIABICHHS XapaKTEPHBIX INPHU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMUYECKHUX PEAKIIHA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeiiCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TTO3HAHMS BEIIECTB M XUMUYECKUX PEaKIIHil;

dopMynupoBaTh LENM M 3aJadd MCCIEJI0BaHUS, MCIOJIb30BaTh IOCTABICHHBIE M CAMOCTOSTEIBHO
c(hOpMyIIMPOBAHHBIE BONPOCHI B KaYeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JIIsl (HOPMUPOBAHUS TUIIOTE3BI
0 MPOBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKIEHUI;

BJIQ/IETh HABBIKAMHU CAMOCTOSITENILHOTO TUIAHUPOBAHMS M MPOBEACHUS YYCHHUYECKUX DKCIEPUMEHTOB,
COBEpIIEHCTBOBATh YMEHHUS HAONIOAaTh 3a XOJIOM IIpoIecca, CaMOCTOATEIbHO IPOTHO3UPOBATH €ro
pe3yibTar, (GOopMynHpoBaTh OO0OOMIEHHS U BBIBOABI OTHOCHUTEJIBHO JOCTOBEPHOCTH pE3yJbTaTOB
UCCJIEJIOBAHMSI, COCTABIISATh 0OOCHOBAHHBIN OTYET O MPOJIETaHHOM paboTe;

NpUOOpETaTh OMBIT YYEHUUYECKOM HCCIEI0BATENbCKOW U MPOEKTHON NeATeNbHOCTH, TMPOSIBISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEIIeHMs] MPaKTUYECKUX 3ajad,
MPUMEHEHHUIO Pa3IMYHbIX METOOB IMO3HAHUSI.

3) padora ¢ unopmanmeii:

OPUEHTUPOBAThCS B PaA3NUYHBIX HCTOYHUKAX HHPOpMaIK (HAYYHO-TIONMYJSpHAs JUTepaTypa
XUMHUYECKOTO COJIep’KaHus, CIpaBOYHbIE MOcoOus, pecypchl VMHTepHera), aHaau3upoBaTh HH(OPMALHIO
pa3IMYHBIX BHUAOB H (QOpM TMpeACTaBIEHHUS, KPUTHUECKH OICHHBATh €€ JOCTOBEPHOCTh H
HENPOTUBOPEUUBOCTE;

dbopMynUpoBaTh 3ampOChl U MPUMEHSATH Pa3IUYHbIE METOBI MPHU TMOUCKE U O0TOOpe HH(OpMAIHH,
HEOOXOIUMOM ISl BHITOJTHEHUS Y4eOHBIX 3a/1a4 ONPeIeIEHHOTO THIIA;

MPUOOPETaTh OMBIT UCMOIB30BaHUS MH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH M Pa3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIBHYIO (OpMy MpeAcTaBieHus MHPopManuu (cxembl, rpadukw,
Jarpammbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAy4YHBIH SA3BIK B KAauyecTBE CpEACTBA NpH padoTe ¢ XUMHUYECKOW HH(OpMaIuei:
OPUMEHSATh MEXIpeaAMeTHble ((pusmueckre ¢ MaTeMaTU4YecKue) 3HaKM M CHUMBOJIBI, (OPMYJIBL,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIIHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHHUKATHBHBIMHM J1€HCTBUSIMU:



3aaBaTh BOIPOCHI O CYIIECTBY 00CYX/IaeMOI TEMbI B X0JI€ IUAJIOTa U/WIN AUCKYCCUH, BBICKA3bIBATh
uzaeu, GopMyIupoBaTh CBOM MPEJI0KEHNS OTHOCUTENILHO BBINOJIHEHHSI TPEUI0KEHHON 3a1au;

BBICTYIIaTh ~C  MpE3CHTAllMe  pe3yibTaTOB  I103HABATEJIbHOM  JEATENILHOCTH,  IOJTYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEpCTHUKAMM IIPU BBINOJIHEHHMM XHMHUYECKOIO 3KCIIEPHMEHTA,
NPAaKTUYECKON paboTHI MO0 MCCIICAOBAHUIO CBOMCTB M3YyYaeMbIX BEIIECTB, peau3alliil yueOHOTO MPOeKTa U
(GopMynHupoBaTh BBIBOJBI IO PE3yJbTaTaM IPOBEAEHHBIX MCCIEAOBAHUM IMYTEM COIIacoBaHMs MO3MLUN B
X0J1e O0CYKACHHS 1 0OMEHAa MHEHUSIMHU.

OnJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM JelHCTBHSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYLIECTBISATH CBOIO MO3HABATEIBHYIO JCSTEIBHOCTD, ONpeaesss eé
LeJU M 3a/laud, KOHTPOJIMPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBAThH MpEAaraeMblii aJroOpuUTM
JeMCTBUI TIPU BBINOJHEHWU YYEOHBIX M MCCIEOBATENIbCKUX 3ajad, BeIOMpaTh Hanbonee >PQeKTHBHBIN
Croco0 MX peHIeHus ¢ y4€TOM MOITY4YEHHUsI HOBBIX 3HAHUI O BEIIECTBAX U XUMHUECKUX PEAKLUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

NPEJMETHBIE PE3YJIbTATHI
10 KJIACC

[TpenmeTrHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHs OTpa)KaroT:

c(OPMUPOBAHHOCTH TMPEICTABICHUI O XUMUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, POJIM XMUMHUH B TIO3HAHUM SBJICHUH MPUPO/IbI, B GOPMUPOBAHUN MBILUIEHUS U KYJIbTYphl JUUYHOCTH, €€
(YHKIMOHATBHON T'PaMOTHOCTH, HEOOXOAWMOW JJsi PEIIeHHWs NPAaKTUYECKUX 3a1a4 M HSKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHON CpeIe;

BJIAJICHHE CHCTEMOW XHMHUYECKHX 3HAHHWW, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOIINE TTOHSTHUS
(XMMMUYECKUIM ~ 3JIEeMEHT,  aToM,  DJJIeKTpOHHass  o0oJlouka  aroma,  MOJIEKYJla,  BaJIEHTHOCTb,
AIIEKTPOOTPHIIATEIILHOCTh, XUMHUECKAs CBsI3b, CTPYKTYpHast (popmyiia (pa3BEpHyTas U COKpaIéHHast), MOJb,
MOJISIpHAsi Macca, MOJIApHBINH 00BEM, yriaepoJHblil ckeseT, (QyHKIMOHAJIbHAs IpyIa, paaukall, H30Mepus,
U30MEpBl, TOMOJIOTHUECKUH Psill, TOMOJIOTH, YTJIEBOIOPOIBI, KUCIOPOA M a30TCOJACpIKAIINE COCAMHEHUS,
MOHOMEp, MOJHUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHUS); TEOPUHU U 3aKOHBI (TEOpUs
CTPOCHUS OpraHnveckux BemecTB A. M. ByTnepoBa, 3aK0H COXpaHEHHsI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHH SI3bIK XMMUU; MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIINE B OCHOBE IOHUMAaHUS IPUYNHHOCTH U
CHCTEMHOCTH XUMHUYECKUX SIBJICHHH, (PAKTOIOTHYECKHE CBEIEHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU H
0€30I1aCHOM HCIOJIb30BAHUM B)KHEHIINX OPraHMYECKUX BELIECTB B OBITY U MPAKTHUUYECKOW NESATEIBHOCTH
YeJI0BEKa;

c(OPMHPOBAHHOCTh yMEHUH BBIABIATh XapaKTepHble NPU3HAKM MOHATUHM, YCTaHABIMBATh UX
B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE TIOHSITHSI IIPH OMIMCAaHUH COCTaBa, CTPOSHUS M MTPEBPAICHHUHA
OpPraHUYECKUX COEeTUHEHUH;

c(OPMHPOBAHHOCTh ~ YMEHWH  HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI  COCTaBJICHHS
MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpamEHHOM) (GopMya OpraHMYeCKHX BEIIECTB H
YPaBHEHHI XUMHUYECKUX pEaKIWi, W3TOTaBIUBATh MOJEIU MOJIEKYJ OpPTraHWYECKHX BEHIECTB JUIS
WITIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIIC)KHOCTh N3yYSHHBIX OPTaHUYECKUX BEUIECTB MO
UX COCTaBy M CTPOCHHMIO K OINpPENeNEHHOMY KiacCy/Tpynme COeAMHEHHH (yrieBOAOpObl, KHCIOPOJ H
a30TCo/EpKaIllie COCTUHEHHUs, BBICOKOMOJICKYISIDHBIE COCIUHEHHWs), JaBaTh WM Ha3BaHUS II0
cucrematnueckoir HomeHknatype (IUPAC), a Ttakxke NpUBOIUTH TPUBHAIbHBIE HA3BaHUS OTAEIbHBIX
OpPraHWYECKHX BEMIECTB (ITHUJICH, MPOIWIICH, alleTHIICH, STUICHTIIMKOIb, TIUIEpHH, GEHOI, (OpPMaIbICTH]I,
aleTanbJIeru]l, MypaBbUHas KHCIOTA, YKCYCHas KHCIIOTa, OJIEMHOBAas KHCJOTAa, CTEapuHOBAs KHUCIOTa,
TJIF0K03a, PpyKTO3a, KpaxMal, MeJlTi0103a, TIUIINH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEICNATh BUABI XMMUYECKOH CBSI3M B OPraHUYECKUX COEJUHEHHUSIX
(oguHapHBIE U KpaTHbBIE);

c(OPMHPOBAHHOCTb YMEHHUS IPUMEHSATH MOJ0KEHUS TEOPUU CTPOCHHS OpraHMYeCKHX BeniecTB A. M.
BytnepoBa ainst 00bsICHEHHS 3aBUCHMOCTH CBOKMCTB BEIIECTB OT MX COCTaBa W CTPOSHHUS; 3aKOH COXPaHEHHS
Macchl BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHU XapaKTEepHU30BaTh COCTaB, CTPOEHHE, (PHU3MUECKHE W XHUMHUYECKHE
CBOWCTBA THUMHMYHBIX MPEACTAaBUTENCH pa3IMUHBIX KIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, ITHIICH,
MPOIIJICH, aleTwiIeH, OyramueH-1,3, metunOyraaueH-1,3, OeH30J, METAHOJ, 3TAaHOJ, ITHUJICHTIUKOJD,
[IIMIEpUH, (EHON, aleTanblerdjl, MypaBbUHas M YKCYCHas KHCIOTBHI, TJIOKO3a, KpaxMmall, LEeJUIII03a,



AMUHOYKCYCHasi ~ KHCIIOTa), WJUIIOCTPUPOBATh T'CHETHYECKYIO) CBSI3b MEXKIYy HHUMH YpaBHEHUSMHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOpMYII;

c()OPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHUKU YTIEBOJOPOTHOTO CBIPhS (HE(TH,
MIPUPOIHBIN Ta3, Yrojhb), CIIOCOOBI UX MEPepadOTKH U MPAKTHICCKOE MPUMEHEHHUE TIPOYKTOB MEPEepadOTKH;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BHIYHCICHUS 110 XUMUYECKIM YpaBHEHUSIM (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM IMPOJYKTa pPEaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO U3 UCXOJIHBIX BELIECTB MJIA IPOJYKTOB PEAKIINN);

c(OpMHUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUNA 00 OCHOBHBIX METOJAaX HAYYHOTO MO3HAHMS,
UCTIONIB3YEMBIX B XHMHU TPU HM3YYCHHHM BEIIECTB W XUMHUYECKHX SBJICHUN (HAONIOJCHUE, W3MEpEHUE,
9KCIIEPUMEHT, MOJICIMPOBAHKE), UCIOIb30BaTh CUCTEMHbIE XUMUUYECKHE 3HAHUS JIJIsl IPUHATHUS PEIICHU B
KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEICCTBAMH U UX IPUMCHECHHEM;

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh MpaBWiIa I[OJIb30BAHUS XUMHYECKOW TOCyAOH U
7a00paTOpHBIM O0OPYAOBAaHMEM, a TaKXKe TIpaBWia OOpalleHHs C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IIAHUPOBATH M BBITIOTHATH XUMUYECKUI SKCIIEPUMEHT (TIPeBpaICHUS
OpraHMYECKUX BEUIECTB IPHU HArpeBaHHH, MOJTYYCHHE STUJICHA M M3YyYEHUE €ro CBOMCTB, KaueCTBEHHbBIC
peaKkIy OpraHUYeCKUX BEIIECTB, JACHATypauus OEJIKOB NpPU HarpeBaHHM, IIBETHBIC pPEaKIUH OEJIKOB) B
COOTBETCTBUU C MpaBWJIAMHU TEXHHKU O€30MacHOCTH MpH OOpaIleHHH C BEIIECTBAMH M JabOPaTOPHBIM
000pyJIOBaHUEM, TPEACTABIATH PE3YyIbTaThl XUMHUYECKOTO OSKCIIEpUMEHTa B (opMe 3alucH ypaBHEHHM
COOTBETCTBYIOIIUX peakiuii U GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYI0 WH(POPMAINIO, TOTYIaeMYIO
U3 pa3HbIX UICTOYHHUKOB (CpelicTBa MaccoBoi nHbopMaruu, IHTepHET u Apyrux);

c(hOpMUPOBAHHOCTh YMEHUM COOJIIOAATH MPABHIIA YKOJIOTUYECKU 11€TIECO00Pa3HOT0 MOBEACHUS B OBITY
U TPYJOBOW AESITENHFHOCTU B IIENAX COXPAHEHHs] CBOETO 370POBbS U OKpPY)KAIOIIEH MPUPOTHONU CPEMbI,
OCO3HABaTh OIACHOCTh BO3ICWCTBUS HA JKUBBIE OPTraHU3MBI ONPEACIEHHBIX OPraHMYECKHX BEIECTB,
noHumasi cMbica nokasarens [1JIK, moscHaTs Ha mpuMepax croco0bl YMEHbBIIEHUS U MPEIOTBPALICHHS X
BPEITHOTO BO3/ICHCTBHS Ha OPTaHU3M YEIOBEKA;

JUIsE OOyYalolUXCsl C OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMU 3J0POBbs: YMEHHUE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX IMO3HAHUS BEIICCTB M XUMUYCCKUX SBJICHUI;

JUTSL CIITIBIX U CAOOBUISMIIMX OOYYAIOIIMXCS: YMEHHE HCIOIb30BaTh PEIbe(HO-TOYCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins 1 3anucu XuMu4eckux GopMyil.

11 KJIACC

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN: O XUMHUYECKOW COCTABIISAIONICH €CTECTBEHHO-HAYYHON KapTHUHBI
MUpa, POJTU XMMHUHU B TIO3HAHUU SBIICHUI MPUPOJIBL, B (OPMUPOBAHUYU MBILIUICHUS U KYJIbTYPHI JTUYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOOUMOW MJi pELIeHUs NPAKTUYECKUX 3aJad MU HKOJIOTMYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHON Cpeie;

BJIQJICHUE CHUCTEMOM XHMHMUYECKHUX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE MOHSITHUS
(XMMHUYECKHI 3JIEMEHT, aTOM, H30TOI, S-, P-, O- 3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJ]a, MOJb,
MOJIIpHBIA 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIIEHUS, XHMHUYECKas CBS3b
(koBaJleHTHasl, MOHHAs, METaJUIM4YecKas, BOJOPOAHAs), KPUCTAIUIMUECKas PEIIETKA, TUIbl XUMHYECKHX
peakuuid, pacTBOp, OJIEKTPOIMUTHI, HEIIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs] IUCCOLUAIUS, OKHUCIUTEb,
BOCCTaHOBUTEINb, CKOPOCTh XMMHYECKON PEAKIUH, XUMUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON AMcCcoManuu, nepuoandeckuil 3axkon . M. MenneneeBa, 3aKOH COXpPaHEHHS] MacCChl
BEILECTB, 3aKOH COXPAaHEHUsS M NPEBPAILECHUS] DHEPTrUU MPU XUMHUYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHH, MUPOBO33PEHUECKHE 3HAHNUS, JIEKaIle B OCHOBE TTOHUMaHUs IPUUUHHOCTU U
CHUCTEMHOCTH XUMHUYECKUX SIBJICHHUH, (PAKTOJIOIMYECKHE CBEIECHUS O CBOWCTBAaX, COCTaBE, MOJIYYEHUH H
0€30MacHOM UCIOJb30BaHUU BaXHEHIINX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU NEATETbHOCTH
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIE TPHU3HAKK TIOHSATHUH, YCTaHABIMBATh WX
B3aUMOCB$I3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUS MPU OMUCAHUM HEOPTraHWYECKHUX BEILECTB M MX
IIPEBpAILCHUI;

c(OpPMUPOBAHHOCTh YMEHUU HCIOIB30BaTh XHUMHUYECKYI0 CHUMBOIIMKY JUIS COCTaBIICHUS (opmyi
BEIICCTB M YpaBHEHH XUMHUYECKHX peakiuii, cucreMaTrnueckyro HomeHknatypy (IUPAC) u tpuBnamsHbIe



Ha3BaHUs OTIEIbHBIX HEOPTAHMUECKUX BEUIECTB (yrapHblid ra3, yrieKUCIbIi ra3, aMMHaK, TaiiéHas U3BeCTb,
HeraméHasi U3BeCTh, IUThEBAs COMA, TUPUT U IPYTHUE);

c(hOpPMUPOBAHHOCTh YMEHUU OTMPEEINIATh BAICHTHOCTh U CTENICHh OKHCICHUSI XHMHUECKUX DJIEMEHTOB
B COCIMHEHHUSAX PAa3IMYHOTO COCTaBa, BUJ XMMHUYECKOHM CBSI3M (KOBaJEHTHAasl, MOHHAs, MeTaJUIMYecKas,
BOJIOPO/IHAsI) B COEAUHEHHUSAX, THUIl KPUCTAUIMYECKOM pEmETKH KOHKPETHOTO BellecTBa (aTroMHas,
MOJICKYJISIpHAsi, HOHHAs, METaJUIMYecKas), XapakTep Cpeabl B BOJHBIX pPacTBOpax HEOPraHUYECKUX
COCIUHCHHI,

c(OpMHUPOBAHHOCTh, YMEHUN YyCTAaHABIMBATh IPUHAJJICKHOCTh HEOPraHMYECKHX BEUIECTB IO HUX
COCTaBy K OIpeNelIEHHOMY KIIACCY/TPYIE COSAMHEHMI (TPOCThIE BEIIECTBA — METAUIBI U HEMETaJlIbl,
OKCHJIbl, OCHOBaHHsI, KUCIIOTHI, aM(pOTEPHBIE TUIPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHI pPACKpPBIBATh CMBICT mepuoaudeckoro 3akoHa J[. U. MengeneeBa u
JEMOHCTPHUPOBATH €r0 CUCTEMATHU3UPYIOLIYI0, 00bSICHUTEIbHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh OSJICKTPOHHOE CTPOCHHUE AaTOMOB XHMHUYECKUX
sneMeHTOoB 1-4 mnepuonoB Ilepuonuueckoit cucrembl xumuueckux siemeHToB JI. WM. Menaeneesa,
UCTIONB3Ysl TOHATHS «S-, P-, O-3JEKTpOHHBIC OpOWTAIM», «IHEPreTHUECKUE YPOBHH», OOBACHSITH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COCAMHEHUH MO MEepPUOJaM U Ipyniam
[Iepuoanueckoii cucteMsl XUMUYECKUX 1eMeHTOB [[. 1. Menneneena;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPTraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKON CBSI3U MEKITY
HEOPraHWYECKUMHU BEIIECTBAMU C IIOMOLIBIO YPAaBHEHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCH(PUIIMPOBATH XUMHUUYECKUE PEAKIUMU IO PaA3IMYHBIM MpPU3HAKAM
(4ucily ¥ cOCTaBy pearupymoIux BEHIeCcTB, TEIIOBOMY 3G (HEKTy peakiiu, U3MEHEHHIO CTEIIeHEN OKHCIICHUS
DJIEMEHTOB, 0OPATUMOCTH PEAKITUH, YIACTHIO KaTaIn3aTopa);

c(OpPMUPOBAHHOCTh YMEHUN COCTaBISTh YypPaBHEHUS PEAKIHMA pa3IUYHbIX THUIIOB, IOJHBIE H
COKpaIIEHHBIC YPaBHEHUS PEaKUii HOHHOTO OOMEHA, YYUTHIBAS YCIOBHS, IPU KOTOPBIX 3TH PEAKIIUU HITYT
JI0 KOHIIA;

c(hOpMUPOBAHHOCTh yYMEHUN MPOBOAWTH PEAKIUM, TOITBEPKIAIONIME KAYeCTBEHHBIM COCTaB
pa3IMYHBIX HEOPTraHUYECKUX BEUIECTB, PACIIO3HABATH OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPraHMUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI pacCKpbIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil
MOCPEJICTBOM COCTaBJICHUS AJIEKTPOHHOTO OajaHca dTHX PEaKInii;

c(OpMUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PEeakIy OT pa3IuuHbIX
(bakTOpOB; XapakTep CMEIIEHWS XMMHYECKOTO PaBHOBECHUS B 3aBUCHUMOCTH OT BHEIIHETO BO3ACHCTBUSA
(mpunnun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHHUH XapakTEpPU30BaTh XHWMHUUYECKHE TIPOIIECCHI, JIeKallhue B OCHOBE
MPOMBINIICHHOTO TOJYYEHHUsI CEPHOIM KUCIIOTHI, aMMHaKa, a Takke chOPMUPOBAHHOCTD MPEICTaBICHHUI 00
00IIMX HAYYHBIX MPUHIIMIIAX U YKOJOTHUYECKUX MPOOIeMax XMMHUYECKOTO TIPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUYUCICHHS C HCIOJIb30BAaHHUEM MOHITHUS «MaccoBas IOJS
BEII[ECTBA B PAcCTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B MPU XUMUYECKUX PEAKIMAX, MACChl BEIIECTBA WJIU
00Bb€Ma razoB MO W3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OOBbEMY OIHOTO U3 YYaCTBYIOIIMX B
peaKIMu BEIIECTB, TEIJIOBOro 3(dekra peakuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB,
MIPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHH COOJIO/IaTh TpaBUjia TOJH30BAHUA XHWMHUYECKOW TMOCYIOH U
nabopaTtopHbIM 000pyZOBaHHMEM, a Takke MpaBuiaa oOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH IJIAHUPOBATh M BBITIONHATH XUMHUYECKUN IKCHEPUMEHT (pa3ioKeHUe
MEPOKCHUa BOJOPO/Ia B MPUCYTCTBUHU KaTalM3aTopa, ONPEACIICHUE CPeabl PACTBOPOB BEIIECTB C MOMOIIIHIO
YHHUBEPCATHHOTO HHIUKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIuu, peaKInu
MOHHOTO 0OMEHa, KaYeCTBEHHBIE PEaKIUK Ha CyJbdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOH aMMOHWUS,
peleHre YKCIEPUMEHTATbHBIX 33/1a4 TI0 TeMaM «MeTamibsi» U «HeMeTrannb») B COOTBETCTBUH C MPaBUIAMH
TEXHUKU 0€30MacHOCTH MpU OOpallleHHH C BEIIECTBAMU M JIa0OpaTOPHBIM O0OpYIOBAaHUEM, MPECTABISAThH
pe3ynbTaThl XMMHUYECKOTO JKCIepuMeHTa B (opMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIUX pEAKUUN H
(GbOopMyIHUPOBATh BHIBOIBI HA OCHOBE ATHUX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHIM KPUTHUECKU aHATU3UPOBATH XUMUYECKYIO WH(MOPMAIINIO, TTOTYIaeMyIO
13 pa3HBIX UICTOYHUKOB (CPEACTBA MACCOBOM KOMMYHUKAIHMK, IHTEpHET U IpYyTruX);



c(hOpMUPOBAHHOCTh YMEHUH COOJIIOIATh MTPABHIIA YKOJIOTUUYECKH I1€JIeCO00Pa3HOTO MOBEACHUS B OBITY
U TPYAOBOW JEATEIHHOCTH B IENSAX COXPAaHEHHS CBOETO 3J0POBBS M OKPYXKAIOIIEH MPHPOTHOW CPEIbl,
0CO3HAaBaTh OMACHOCTb BO3/CHCTBUS Ha JKUBBIE OPraHU3MBI OIPEACIEHHBIX BEIIECTB, NMOHUMAas CMBICT
nokazarenst [IJIK, moscHATHP Ha mpUMepax CIOCOOBl yYMEHBIICHUS W TPEAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUS HA OPTAaHU3M YEJIOBEKA;

JUIE OOYYaIOUIMXCSl ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 370POBBS: YMEHHE NMPHUMEHSTH 3HAHHS 00
OCHOBHBIX JIOCTYITHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX SBIICHHIA;

JUISL CJICTIBIX W CITa0OBHIAIINX OOYYAIOIIUXCS: YMEHUE UCIOIB30BaTh PEIbEPHO-TOYCUHYIO CUCTEMY
o0o3Hauenwmii JI. bpaiiis 11 3anucu XUMHIECKUX (HOPMYIIL.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne KoauuecTBo 4yacoB
E/ HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI Beero  Komrponmbie  Tlpaxrieckue 03;1;:;1::3;1:“(321(}[;22;;2
padoThI padoThI
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCcKOi XUMHUH
11 [Ipenmer opranndeckoit xumuu. Teopust cTpoeHus 3 bubnnoreka [JOK
opranunyeckux coenuHennii A. M. bytneposa https://m.edsoo.ru/7f41837c
HWroro no pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIE YrieBOOPOABI — AIKAHbI 2 Eg@ﬂmem HOK
ps://m.edsoo.ru/7f41837c
29 HenpenenbHble yrieBogopoabl: aJKeHbI, AIKaIUECHBI, 6 1 bubanoreka [IOK
AJIKUHBI https://m.edso0.ru/7f41837c
2.3 ApoMaTudecKue yriieBoAOPOIbI 2 ﬁtytl(iﬂ,HOTeKa HOK
ps://m.edsoo.ru/7f41837c
2.4 [IpupoHBIE HCTOYHUKH YTIEBOAOPOAOB U UX NepepaboTka 3 1 ﬁtI/tIGH,HOTeKa LOK
ps://m.eds00.ru/7f41837c
Hroro mo pazueny 13
Pa3nea 3. Kuciopoacoaep:kaiue opraHu4eckue coeJuHeHHs
31 Cruprei. enon 3 ﬁﬁgﬁ?ﬁiﬁiﬁﬁnmmsn
3.2 Anbaeruasl. KapOoHoBbie KucnOThl. Cl0KHBIE 3(UPbHI 7 1 Egg;ﬁ;i%ii(_)rﬁﬂ £41837¢
33 | Vrmesom 3 ! Etptlgg:l;ll?rﬁitl)f)(.)rﬁ/ﬁ41837c
Hroro no paszneny 13
Pa3nes 4. AzoTcoaepskanue OpraHu4ecKue coeJHHeHH
4.1 AMMHBI. AMUHOKHUCIIOTHL. benku 3 Eggg:jll?rfzijasg)(.)rﬁﬂf 112636
Hroro mo pazmeny 3
Paspnen S. BeicokoMoOJIeKy IsIpHbIE COCIMHECHUS
5.1 [Tnactmaccer. Kayuyku. Bomokna 2 BH6H,HOTeKa LIOK
https://m.edsoo.ru/7f41a636
Hroro no pazueny 2
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OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
11 KJIACC
Ne KounyecTBO 4acoB JeKkTpoHHbIE (HU(POBHIE)
HaumeHnoBaHme pa3/ieioB U TeM NPOTrPaAMMbI
n/n Bcecero  Konrposabubie IlpakTuuyeckue  00pa3oBaTe/IbHbIE PECYpPChI
padoThI padoThI
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atomoB. [leproanueckuii 3aKoH U
1.1 [Iepuonnueckas cucreMa XUuMHU4eCKHX daeMeHToB /1. 1. 6 Eggg%ﬁ?iioﬁﬂ £41837¢
MeHneneesa — '
1.2 Crtpoenue BemiecTBa. MHOTOOOpasue BEIIECTB 11 1 Eggg%{;i%iicﬁfﬂ £41837¢
bubmuoreka LIOK
1.3 XHMHIECKHE PEAKIIMH 11 1 1 https://m.edsoo.ru/7f41837¢c
Hroro mo pazueny 28
Pa3znen 2. Heopranuueckasi Xummusi
bubmuoreka LIOK
2.1 Merammer 12 1 1 https://m.edsoo.ru/7f41a636
bubnuoreka LIOK
2.2 Hemeramier 16 1 1 https://m.edsoo.ru/7f41a636
bubmuoreka LIOK
2.3 CBs13b HEOPTaHUYECKUX M OPTAHMYECKUX BEIIECTB 4 httos://m.edso0.ru/7f41a636
Hroro mo pazmeny 32
Pa3pen 3. XuMus M :KHN3Hb
Bu6mmoreka IJOK
31 XAMHA ¥ KH3HD 8 1 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 64 5 3
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ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanyectBo yacos
N Tema ypoka KonrTpoasn  IlpakTuyeck Aara
n/n Bceero U3YYeHUS
ble padoTl  He padoThI

1 [Tpeamer opraHn4eckoil XuMHuH, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE 1 05.09.2023
2 Teopust ctpoeHust opraHudeckux coenunennit A. M. bytieposa, e€ ocCHOBHbIE 1

MOJIOXKEHUS 12.09.2023
3 IIpencraBienue o kinaccuukauy opraHMyeckux BemecTs. Homenknarypa 1

(cucremaTHyecKasi) U TPUBHAJIbHBIE HA3BaHUsI OPraHUUECKHUX BEIIECTB 19.09.2023
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUH Psij 1 6.09.2023
5 MeTtaH U 3TaH — IPOCTEHIITNE TIPEICTABUTEIIN aJTKAaHOB 1 3.10.2023
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOKCTBA 1 10.10.2023
7 OTWIIEH U MIPOINMIIEH — MPOCTEHIINE NPEICTABUTEIN AIIKEHOB 1 17.10.2023
8 [Tpaktuyeckas pabora Ne 1. «ITomyyeHue 3TUIeHa U U3yYEHUE €TO CBOMCTBY 1 1 24.10.2023
9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. I[lonyuyeHue CHHTETHYECKOTO 1 07.11.2023

KaydyKa U Pe3HHBI
10 AJ‘IKI/IHI\)’II cocTas 1 0COOEHHOCTH CTPOEHHSI, TOMOJIOTHYECKHH Psijl. ATICTHIICH — 1 14.11.2023

POCTEUIINIA TIPEACTABUTEINh ATKHHOB
11 Boruncnenus o ypaBHEHUIO XUMHUECKON peakluu 1 21.11.2023
12 Apenbl: 6eH3011 ¥ TOIY0J. TOKCHYHOCTh apeHOB 1 28.11.2023
13 ['eneTnueckas cBs3b YIi€BOJAOPOIOB, MPUHAIEKAIINX K Pa3IMYHbIM KJ1accaM 1 05.12.2023
14 [TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB: PUPOIHBINA T'a3 U MOMYyTHRIE HEPTSIHbIC 1 12.12.2023

ras3bl, HepTh ¥ IPOJYKTHI €€ mepepaboTKu
15 [IpupoaHbIe HCTOYHUKH YTIEBOJOPO/IOB: IPUPOIHBIN a3 U MOMYTHbIE HE(TAHbIE 1 19.12.2023

ra3sl, HeTh ¥ MPOIYKTHI €€ mepepaboTKu
16 KonTtposnpHas pabota no pasneny «YriaeBoaopoab» 1 1 26.12.2023
17 [IpenenbHbIE OAHOATOMHBIE CHUPTHI: METAHOJ U 3TaHOI. BoopoHas cBs3b 1 16.01.2024
18 MHoOroaTOMHBbIE€ CIIUPTHI: STUIEHTIIMKOJIb U TIULEPUH 1 23.01.2024
19 @DeHoJI: CTPOCHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHUUECKUE CBOMCTBA, MPUMEHEHUE 1 30.01.2024
20 Anpaerupl: (hopMambACTH U alleTaIbICTHI. AIICTOH 1 06.02.2024
21 OnHOOCHOBHBIE ITpeeNIbHbIE KaPOOHOBBIE KUCIIOTHI: MypaBbUHAs U YKCYCHAs 1 13.02.2024




22 [IpakTuueckast padora Ne 2. «CBoHCTBa pacTBOpa YKCYCHOM KHUCIIOTBI» 1 1 20.02.2024
CreapyHOBas U OJICMHOBASI KMCJIOTHI, KaK MPEACTABUTENN BBICIINX KApOOHOBBIX
23 P > KAl peA P 1 27.02.2024
KHCJIOT
24 MBplLj1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JeCTBUE 1 05.03.2024
K KaK K K I K
o5 CrnoxHnble 3(hUpbl KaKk MTPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX 1 12.03.2024
3¢hupoB
26 JKupbl: Tuponu3, MpuMEeHEeHHEe, OMOJIOrHYecKas pojlb )KHPOB 1 19.03.2024
VYTiaeBobl: cOCTaB, Kiaccudukanus. BaxHewiie mpecTaBUTeNN: TII0K03a
27 A : Puiau pen ’ 1 02.04.2024
dpykTO3a, caxapos3a
28 Kpaxman u neimnroso3a Kak IprupoIHbIC TOTUMEDPHI 1 09.04.2024
KontponbHas padora no pasneny «Kucimopoacoaepxaiiie OpraHndecKue
29 P P Pasaely POACOACPIRAIIIE O 1 1 16.04.2024
COCIMHEHUS
30 AMWHBI: METHJIAMUH U aHWJIUH 1 23.04.2024
AMUHOKHCIIOTHI KaK aM(pOTEPHbIE OPraHUYECKUE COSAMHEHUS, UX OMOIOrHYecKoe
31 dorepirsie op AMHCHMN, 1 30.04.2024
3HaveHue. [lenTuabl
32 benku kak mpupoHbIe BBICOKOMOJIEKYIISPHBIE COSTMHEHUS 1 07.05.2024
33 OcHOBHBIE IOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN 1 14.05.2024
OCHOBHBIE METO/IBI CHHTE3a BRICOKOMOJIEKYIISIPHBIX coerHeHni. [Tmactmaccer
34 it YIAp A ’ 1 21.05.2024
Kay4yyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
Ne KoanuyecTBO 4acoB Jlarta
Tema ypoka
n/n Bcero  Koutponbn  Ilpaktuyeck  M3ydeHHs
ble padoThl  He padoThI
. 05.09
1-2 XUMUYECKUH 371IeMEHT. ATOM. DJIEKTPOHHAs KOH(UTYpallysi aTOMOB 2 07.09
3.4 [Tepunonnueckwuii 3akon u [lepuonnueckas cuctemMa XUMHIECKUX d1eMeHToB /1. 1. 2 12.09
Menpeneesa, UX CBA3b C COBPEMEHHOM TEOPHEN CTPOEHUSI aTOMOB 14.09
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX IEMEHTOB U UX COETMHEHUH IO 19.09
5-6 rpynmnam u neprojam. 3HaueHue NepruoANYecKOro 3aKoHa U CUCTEMbI XUMHUYECKUX 2 21 69
anemeHToB J.M. Menneneesa B pa3BUTUM HAyKU )
7.8 Ctpoenue BemiecTBa. XUMHUUYECKasl CBSA3b, €€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 5 26.09
KOBQJICHTHOH cBsi3U. BoopoiHas cBsi3b 26.09




BanenTtHocTs. DnekTpooTpuniaTeabHOCTh. CTeneHb OKucaeHus. Bemecra

d MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHUS 28.09
03.10
10- [TonsiTHE O MUCTIEPCHBIX CUCTeMax. VICTHHHBIE M KOJUIOMIHBIE pacTBOPHI. MaccoBast 03.10
11 JIOJISI BEIIECTBA B pPacTBOPE '
12 Knaccudukanus 1 HOMEHKIATypa HEOpraHU4IeCcKuX coenuHenuil. ['enernueckas 510
CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3IMUHBIX KJIACCOB
Kontponbnas pabota no teme: CTpoeHue BelecTBa
13 10.10
12.10
14- Knaccudukanust XaMHUUECKUX peakii B HEOPTaHMYECKOW M OPTaHMYEeCKOW XUMUHU. 17.10
17 3aK0OH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH COXPaHEHUS U IIPEBPAILICHUS SHEPTHHI 19.10
MIPU XUMHYECKUX PEAKIIHIX 24.10
26.10
18- 07.11
19 Ckopoctb peakiuu. OOpaTuMble peakiuu. XUMHUECKOE paBHOBECHE 0711
20 HpaKTquCIf’aﬂ pabota Ne 1. «BnusHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH 911
XUMHUYECKON peaKinm»
21- DnekTponuTHyecKas aucconuarus. [IoHsTHe 0 BogopoaHoM mokasarene (PH) 14.11
23 pactBopa. Peakiiuu noHHoro oomMeHa. ['uapoian3 opraHnyecKux U HEOpraHMueCKux 16.11
BEILIECTB 21.11
23.11
24- OKHCIUTENbHO-BOCCTAHOBUTEbHBIE peakiuy. [IoHsATHE 00 371eKTpoin3e paciiaBoB 28.11
27 Y PacTBOPOB COJIEN 30.11
05.12
28 KonTponbHas padboTa mo pazueny «TeopeTHdecKue OCHOBBI XHMHEF) 7.12
29- Meramnsl, ux nojoxenue B [lepuoandeckoil cucreMe XUMHUECKUX 3JIEMEHTOB /1. 12.12
30 N. MenpaeneeBa n 0COOEHHOCTH CTpOeHUST aTOMOB. DHU3nvecKkrue CBONWCTBA METAJIIIOB 14.12
31 CrutaBbl METAJUIOB. DIIEKTPOXUMUUYECKUN P HANPSDKEHUH METAIIIIOB 19.12
. . . . . . 21.12
32- XVAMHYECKUE CBOWCTBA BAKHEHIIINX METAJUIOB (HATPUH, KAJINH, KAIbIHA, MAarHAM, 26.12
34 ATIOMUHUI) U UX COeTMHEHUI '
28.12
35- . . 16.01
XUMHUYECKUE CBOWCTBA XpOMa, MEIN U UX COSAMHECHUIA
36 23.01
37- XUMHYECKUE CBOMCTBA IIMHKA, JKeJIe3a M UX COSTUHCHUMN 23.01




38 30.01
39 HpaKTI/Iqe(;Kflﬂ pabota Ne 2. "PemnieHue 3KCriepuMEHTaIbHBIX 33/1a4 110 TEME 1 3001
«MeTtamibn»
40 KoHTponbHast pabota mmo Teme: MeTaibl 06.02
a1 Hewmeramibl, ux nonoxxenue B [leproanueckoi cucreMe XMMUYECKUX 3J1eMEHTOB /1. 1 8.02
W. MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB
42- du3nuecKue CBOICTBa HEMETAIIOB. AJUIOTPONHS HEMETAIOB (Ha IpUMepe 2 13.02
43 KHCJIOPOJIa, Cepbl, hocdopa u yrieposia) 15.02
44 XHUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhl M UX COCTMHCHHUI 1 20.02
45- 22.02,
47 XUMHYECKHE CBOMCTBA a30Ta, pocodpa 1 UX COCTUHEHUN 3 27.02
29.02
48- . . 5.03, 7.03
50 XVMHUYECKUE CBOWCTBA yIiIepo/ia, KPEMHUS B UX COSIMHCHHIMA 3 1203
51 [IpuMeHeHrne BaXKHEUIIINX HEMETAIOB U UX COCTUHCHUN 1 14.03
52- O060011IeHNEe U cucTeMaTHU3aus 3HaHul o Teme «Hemeramisl». Beruncnenus no 3 %282
54 YPaBHEHUSIM XUMHYECKHUX PEAKIIMA U TEPMOXUMUICCKUE PACTETHI 02.04
55 {[paKTI/ILIeCKa'.'SI pabota Ne 3. «Pemienue skCiepruMeHTaIbHBIX 3a/1a4 110 TEME 1 04.04
Hewmerannsr"»
56 KontponbHas padota o temam «Hemeramiby 1 09.04
S17- Heopranunueckue u oprannueckue Kuciaotel. Heopranmueckue u opranuyeckue 2 11.04
58 OCHOBaHUs 16.04
59- AM@oTepHbIe HEOpraHUYECKHE U OpraHNYecKUe CoeTMHEeHus. [ eHeTnueckas cBA3b 2 18.04
60 HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB 23.04
61- Ponp xumun B o0ecrieueHuu KOJIOTHIECKON, JHEPTETUYECKON U MTUIIIEBOU 2 25.04
62 0€30MacHOCTH, Pa3BUTUU MEIUITNHBI 30.04
63 HpeacTaBneHm 00 O0MIMX HAYYHBIX MPUHIIUIIAX TPOMBIIIJICHHOTO TTOJTYYCHUS 1 205
BaXHEHIIINX BEIIESCTB
gg- YenoBek B MUpE BEUIECTB U MaTEPUAJIOB 2 7.05, 14.05
66-
67 XuMUS U 30pOBbE YETIOBEKA 2 16.05
68 Hrorosast koHTpoabHAs paboTa o Teme: OOmas XuMus 1 21.05
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METO/INYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSI3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

Xumus 10 knace. 'abpuensa O.C., Octpoymos WU.I'., Cnagkos C.A., M: U3naTenbcTBO
«IIpocsenienney.

Xumus 11 knacce. 'abpuensa O.C., Octpoymos WU.I'., Cnagkos C.A., M: U3narenbcTBo
«IIpocsenienney.

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA
1.T'apa H.H., 3yeBa M.B. KoutponbsHbsle 1 mpoBepouHbie paboThl o Xxumun. 10-11
kiaccel. - M.: Ilpoda, 2007.
2. TutoBa U.M. BemectBa u matepuanbl: YuebHoe nmocoobue. — M.: Mupoc, 2008.
3. Apanckas O.C., bypas 1.B. [IpoekTHast 1esTEIEHOCTD MIKOJIBHUKOB B IMPOIIECcCe 00yUeHUs
xumun. 8-11 knaccel. — M: u3a-so «Benrtana-I'pady, 2006.
4.T'apa H.H., 3yeBa M.B. Xumus. Cucrema 3ajaHuil 1151 KOHTPOJIsl 0053aTE€IbHOTO YPOBHS
MOATOTOBKU BBHITYCKHUKOB CpeHEN MIKoNbl. — M: u3n-Bo «Benrtana-I'pady», 2014.
5. TuroBa .M. Manblii XumMuueckuii TpeHaxep. TexHoIorus opranu3alyy aJanTaluoHHO-
pa3BUBaOIIMX AUanoroB. KoMmiekT aunaktuyeckux matepuaion §-11 knaccel. — M: u3an-Bo
«Benrtana-I'pag», 2009.
6. TuroBa .M., EBctadreBa E.1. Xumusi: HaBepcThIBaeM ymyieHHoe. JlunakTuueckue
Matepuainsl 8-11 kimaccel. — M: u3n-Bo «Benrana-I'pad», 2009.
7.Ky3unenona H.E., IllaranoB M.A. O0y4yeHre XUMUH Ha OCHOBE MEXIPEAMETHON
UMHTErpaiuu. YuedHo-MeToqudeckoe nocooue 8-9 knaccel. — M: u3n-so «Benrana-I'pady,
2008.
8. Xomuenko M.I'. COOpHHK 3a/1a4 U yIPaXHEHUN TI0 XUMHUH JUTS CPETHEH MIKOJBI. — M:
000 «M3n-Bo Hosast Bomaay, 2007.
9. WItpemmnep I'.U., [Tuayruna I'.A. JlngakTuaeckie urpsl Ipyu 00y4eHUN XUMUHU. — M:
Hpoda, 2007.
10.Bpy6useBckmii A.U. Xumusi. 6000 HOBBIX TECTOB JUISI CTAPIIECKIACCHUKOB M a0UTYPUCHTOB.
- Munck: FOnunpecc, 2007.
11. EmenssHoBa E.O., Monko A.I'. Opranu3zans no3HaBaTelIbHOMN 1€ATEIbHOCTH YUallluXCst
Ha ypokax xuMmuu B 8-9 kiaccax. — M: llIkonsHas [Ipecca, 2008.
12. Jlunne B.I1. Xumus B Tabmuniax u cxemax. — CI16: U3a. Jlom «Jlutepay, 2006.

IMUADPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoteka IIOK https://m.edsoo.ru

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

https://educont.ru/

Xumus. O6mas u Heoprannyeckasi. 10-11 kmaccer.-Mapl'PV.

Xumust qis Beex-21. — 000 «Xpouodyc» 2 CD.

Xumus. 10 knace M: «IIpocsenienne» 4 CD.

Oprannueckas xumus. 10-11 kmaccer. HTHUT CI'AY.

NogakrwnpE
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