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MNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamma o0s3aTenbHOTO yueOHOTo ipenMeTa «JIuteparypHoe ureHuey pazpabdo-
TaHa B COOTBETCTBHHU ¢ TpeboBaHusAMH MyHKTa 18.2.2 ®I'OC COO, nonoxenust o padbounx
nporpammax 00HOBIEHHBIX PI'OC COO «MBOY Octpossuckoit COI» u ¢ yuetom deje-
panbpHOU pabdoueii nporpammbl OenepansHoit OOIT COO (https://edsoo.ru).

e  ®DenepanpHBIM 3aKOHOM OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii De-
Jieparumy;

e (enepanbHOI 00pa3oBaTEIHHON IPOrPAMMON CPETHETO 0OIIET0 00pPa30BaHMS, YTBEP-
JKJIeHHOM npuka3zom MunnpocsemeHus Poccuu ot 18.05.2023 Ne 371;

OBILIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJIMETA

OcCHOBY MOJIX0/I0B K pa3pabOTKe MPOrpaMMBbl IO XUMHUH, K ONPEIEICHUIO 00IIel CTpaTeruu
0o0y4eHHs, BOCIIUTAHUSI U PA3BUTHUS OOYYAIOMIMXCSA CPEICTBAMU Y4€OHOro mpeamera «XUMUs»
s 10—11 ximaccoB Ha 6a30BOM ypOBHE COCTaBHIM KOoHIenNTyaidbHbIe mosoxeHuss @PI'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJIeH, CONlep:KaHus, Pe3yJbTaTOB 00y4eHUs U TpeOOBaHUI K YpOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHue, MOTydyaeMoe BBITYCKHUKAaMH 00IIe00pa3oBaTeIbHON OpraHuza-
[IMHU, SIBJISIETCS HEOTHhEMJIEMOM YacThi0 MX 00pa30BaHHOCTU. OHO CIYXKUT 3aBEPIIAONIAM HTAIIOM
peanu3alnuyu Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX IIe-
JIOCTHOU CHCTEME XMMHUYECKOTO 00pa3oBaHUsl. DTH IEHHOCTH KaCalOTCs MO3HAHUS 3aKOHOB MPH-
pofbl, GOPMUPOBAHUS MHPOBO33PEHHUS U OOIIEH KyIbTyphl YEJIOBEKAa, a TAKKe KOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/10pOBbIO U MIPUPOJHON cpene. Peanusyercs xumuueckoe
o0Opa3oBaHue OOYyYaroIIMXCS Ha YPOBHE CpeIHEero oOIiero o0pa3oBaHMs CPEACTBAMU Y4eOHOTO
npeaMeTa «XUMHsI», COACPKaHUEe U MOCTPOCHUE KOTOPOTO OINPECIICHBI B IPOTpaMMe 10 XUMHH C
yuéroM crenuuKd HAyKH XUMHH, € 3HaYCHHs B TIO3HAHUU MPUPOJIBI U B MaTepUATbHON JKU3HU
oOuiecTBa, a TaKXke ¢ y4éToM OOLIUX Lieled U MPUHILIMIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE CO-
CTOSIHME CUCTEMBI CpeJiHero obiiero oopazoBanus B Poccuiickoit @enepariui.

XUMHS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MTPaeT 0COOYI0 pPOJib B COBPEMEHHOM
UBUJIM3AI[MH, B CO3JaHMM HOBOM 0a3pl MarepHalbHON KynbTypbl. OHa BHOCHUT CBOM BKJIaa B
dbopMHUpOBaHKE PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, B CO3JJaHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpy»XKarolieM MHUpe Kak O eIUHCTBE MPUPOJIBI U YEIOBEKa, KOTOpoe POPMUPYETCS B XUMHUH Ha
OCHOBE TTOHUMAaHHS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MUPA, OCO3ZHAHMS B3aUMOCBS3U MEXK-
Iy CTPOEHUEM BEIIECTB, UX CBONCTBAMH M BO3MOXKHBIMU 00JaCTSIMU IPUMEHEHHUS.

TecHO B3aMMOJIEUCTBYSI C IPYTUMHU €CTECTBEHHBIMU HayKaMM, XUMHS CTaja HEOTheMIIEMON
YaCcThIO MUPOBOH KYJIbTYpPbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPY/Ia U KU3HHU KaXXIO0To uje-
Ha obmiectBa. CoBpeMEeHHasi XUMHUS KaK HayKa CO3HWAaTeNIbHasl, KaKk HayKa BBICOKMX TE€XHOJIOTHI
HaIpaBlieHa Ha pelleHue TMo0aIbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS YETIOBEUECTBA — ChIpbe-
BOM, DHEPTEeTUYECKOM, MUIIIEBOM, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3/J0POBbSI.

HEJIN U3YUYEHUSA YYEBHOI'O ITIPEJIMETA

B cooTBeTcTBUM ¢ OOMIMMU LETSMH U TIPUHITUTIAMA CPETHEro O0IIero 00pa3oBaHus CoJep-
xaHue npenmera «Xumus» (10—11 xmaccel, 6a30BBIN ypOBEHb M3y4EeHHsI) OPUEHTHPOBAHO TIpe-
UMYIIECTBEHHO Ha OOIEKYIbTYPHYIO MOATOTOBKY OOy4arouuxcs, HeOOX0IMMYIO UM Ui BbIpa-
OO0TKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIIEIIHOTO BKJIIOUEHHS B KU3HB COIL[MYMa, MPOJIOJIKE-
HUsl 00pa30BaHMs B Pa3IUYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapnstomuMu npeaMera «XuMus» SBISAIOTCA 0a30Bble Kypehl — «OpraHudeckas Xu-
Musi» 1 «OO011ast 1 HeopraHM4eckass XUMHUSD», OCHOBHBIM KOMIIOHEHTOM COJEpP>KaHUSI KOTOPBIX SIB-
JSIFOTCSL OCHOBBI 0a30BOM HAayKW: CHCTEMa 3HAHUM 10 HEOPraHWYeCKOH XMMHHU (C BKIIOUYEHUEM
3HaHUU U3 001IeN XUMHUN) U OpraHndeckoi xumun. PopMrUpoBaHUe JaHHOW CUCTEMbI 3HaHUHN TIpU



U3y4eHUH TpeaMeTa 00ecreunBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEIrO0 MHOrooOpasusi BEILIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxkanust KypcoB — «Opranuueckass xuMus» n «OO0mmas 1 HeopraHudeckas
XUMHS» CHOPMHUPOBAHA B MPOrpamMMe IO XUMHHM Ha OCHOBE CHCTEMHOTO IOJXO0/a K HM3Y4EHHIO
y4eOHOro Matepuasa U 00ycClIOBJIEHAa UCTOPUUECKH OOOCHOBAHHBIM Pa3BUTHEM 3HaHUU Ha ompe-
JIeIIEHHBIX TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHM4eCKOM XMMHUH BEIlleCTBA pacCMaTpUBa-
I0TCSI Ha YPOBHE KJIACCUYECKON TEOPUH CTPOCHMSI OPraHNYECKUX COSAMHEHMH, a TAK)KE HA yPOBHE
CTEPEOXUMUYECKUX U BJIEKTPOHHBIX MPEJCTABICHUIN O CTpoeHUH BemiecTB. CBeneHus 00 usydae-
MBIX B Kypce BEIIEeCTBaX JAIOTCS B Pa3BUTHM — OT YIVIEBOJOPOJOB A0 CIOKHBIX OMOJIOIMYECKH
aKTUBHBIX COEIMHEHUN. B Kypce opraHnyeckoil XMMUH MOJIy4aroT pa3BUTHE CHOPMHUPOBAHHBIE HA
YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus MEPBOHAYAIBHBIC MPEICTABICHUS O XUMUYECKOH CBS3H,
KJIacCU(PMKALMOHHBIX MPHU3HAKaX BEIIECTB, 3aBUCHUMOCTU CBOMCTB BELIECTB OT UX CTPOCHHUS, O
XAMHUYECKOW PEaKLUU.

ITox HOBBIM YIJIOM 3peHHUs B IpeaMeTe «XHUMUs» 0a30BOr0 ypoBHS pacCMaTpUBAETCs U3Y-
YEeHHBI Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUsl TEOPETHUECKUI MaTepuan u (aKkToIorHye-
CKHE CBEJICHMsI O BEILIECTBAX M XUMHUECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «O01as 1 Heop-
raHu4yeckass XuMus» 00ydaroNIMMCsl MTPEJOCTABIAETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHHUE TEPHO-
JIMYECKOr0 3aKOHA ¢ OOIIETEOPETUYECKUX M METOJO0JIOIMUECKUX MO3ULUH, I1y0Xke MOHSTh UCTO-
pudeckoe u3MeHeHne (PYHKIUI 3TOro 3aKOHa — OT 0000maromeil 10 0ObICHSIONIEH 1 TPOTHO3U-
PYIOLLEH.

Enunas cucrema 3HaHUN O BaKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX M
IIPUMEHEHUN, a TAK)KE 0 XUMUYECKHX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX ITPOTEKAaHUs
nonoiHseTcs B Kypcax 10 u 11 kiaccoB ajeMeHTaMu COAEpKaHusl, UMEIOIMMHU KYJIbTYPOJIOTHY €-
CKUH U NMPHUKJIATHON XapakTep. DTH 3HAHUS CHOCOOCTBYIOT IMOHMMAHHUIO B3aMMOCBSI3U XHMHUH C
JpYTMMU HayKaMH, pacKpbIBalOT €€ poJib B MO3HABATEIbHOW U MPAKTUYECKOU JESATENbHOCTH Ye-
JIOBEKa, CHOCOOCTBYIOT BOCHUTAHUIO YB@)KEHHUS K IPOLIECCY TBOpPYECTBA B 00JACTH TEOPHM U
MPAKTUYECKUX MPUIIOKEHUN XUMHH, [IOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO U
JMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMHEW, KpPUTHUUECKH OCMBICIMBATH MH(OpMa-
LIUIO U IPUMEHSTH €€ JUIsl IIOMOJIHEHUS 3HAHUM, PELLIEHUSI MHTEIIEKTYaJbHbIX U AKCIIEPUMEHTalb-
HBIX MCCJEI0BaTeNbCKUX 3a7au.B 1emnom copepikanue ydeOHOro mnpeamera «XUMHS» JTaHHOTO
YPOBHSI U3Y4YEHHS] OPUEHTHUPOBAHO Ha (OPMHUPOBAaHKE Y 0OyHaIOIIMXCSI MUPOBO33PEHUYECKON OC-
HOBBI Il MOHUMaHUs (UI0CO(YCKUX UAEH, TAKUX KaK: MaTepUalbHOE €IMHCTBO HEOPIraHUYECKO-
o0 U OPraHU4YeCcKOro Mupa, 0OyCIOBJIEHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM U CTPOEHHEM, I10-
3HABAEMOCTb IIPUPOJHBIX SIBJICHUN MyTEM DKCIIEPUMEHTAa M PELIEHUS NPOTUBOPEYMM MEXKIY HO-
BbIMH (DaKTaMM U TEOPETUUECKUMHU MPEANOCHIIIKaMHU, OCO3HAHUE POJIM XUMHUU B PEIIEHUH HKOJIO-
THYECKUX Mpo0seM, a Takxke IpobiaeM cOepekeHHs] SHEPreTHYECKUX PECYPCOB, ChIPbs, CO3/IaHHs
HOBBIX TEXHOJIOTUH M MaTE€pHaJIOB.

B nane penienus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLMATU3ALMH 00YYaIOLINXCSl IPUHATHIE
IPOrpaMMOi MO0 XMMHHU MOJXOJIbI K OMpPENEICHHUIO COACPKAHUS U IMOCTPOSHUS MpPEAMETa Mpeny-
CMaTpHBalOT (OPMUPOBAHUE YHUBEPCAIBHBIX Y4EOHBIX JeHCTBUI, UMEIOIIMX 0a30BOe 3HAUEHHE
JUISL PA3JIMYHBIX BUJIOB JIESITEILHOCTU: PELIEHHUS Ppo0IieM, MOUCKa, aHalIu3a U 00paboTku UHPOP-
Maluy, HEOOXOIUMBIX Uil IPUOOPETEHHs ONbITa MPAKTUYECKONW U MCCIIE0BATENIbCKOM NesTeNb-
HOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MIO3HAHUU XUMHH.

B npaktuke npenogaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOTO o01ero oOpa3oBaHusi, Tak U
Ha ypOBHE CpeJHEero o0uiero oopa3oBaHus, P ONPEACTICHUU COAEePKATETbHON XapaKTepPUCTUKU
Lened U3ydeHusl IpeaMeTa HalpaBiIeHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAJULIMOHHO MPHU3HA-
ércsi popMHpOBaHHME OCHOB XMMHMUYECKOM HayKu Kak 00JacTH COBPEMEHHOI0 €CTEeCTBO3HAHUS,
IIPAKTUYECKON IEATEIbHOCTH YEIOBEKAa U KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBON KyJabTyphl. C
METOMYECKON TOUKH 3PEHUS TaKOM MOJX0/ K ONpeAeNICHUIO Liele U3ydeHus MpeaMeTa SBIIIeTCs
BIIOJIHE ONPABJAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUs TJIAaBHBIMH LIEJISIMU U3y4eHHUs NpeaMera «XuMus» Ha Oa-
30BoM ypoBHe (10 —11 ki1.) sIBISIFOTCS:



e (GOpPMHPOBAHHE CHCTEMbl XHMHUUYECKHX 3HAHWUN KaK BaKHEWINEHW COCTABISIONICH ecTe-
CTBEHHO-HAayYHOW KapTHHBI MHPA, B OCHOBE KOTOPOIl JieKaT KIIOUeBbIe MOHATHS, QyH1a-
MCHTAJIbHBIC 3aKOHBI U TCOPUHU XUMHUH, OCBOCHUC A3blKa HAYKH, YCBOCHUC U ITOHUMAHUC
CYIIHOCTH JOCTYNHBIX 00OOIIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, O3HAaKOMJICHHE C
I/ICTOpI/Ief/'I HX PA3BUTHA U CTAHOBJICHUA,

e (QopmupoBaHuE U pa3BUTUE MPEACTABICHUN O HAYYHBIX METO/axX MO3HAHUS BEUIECTB U
XUMHUYECKHX peakUui, HEOOXOMUMBIX U MPUOOpPETEeHUS YMEHHH OpUEHTHPOBATHCS B
MHUpE BELIECTB U XUMHUUYECKUX SBJIICHUM, UMEIOIIUX MECTO B IIPUPOJE, B IPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

® Pa3BUTHC YMCHI/Iﬁ nu CHOCO6OB ACATCIBbHOCTH, CBA3aHHBIX C Ha6JHOI[eHI/IeM 1 OOBSICHEHH-
€M XMMHYECKOTO SKCIEPUMEHTa, COOII0IeHUEM IpaBmi 0€30MacHOro oOpaleHus ¢ Be-
[IECTBAMHU.

Hapsiny ¢ atum, cozmepkarenbHas XapaKTepUCTUKa LI€JIel M 3a/ad U3y4deHMs NpeaMETa B
porpaMMme Mo XMMHUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMU B
cuUcTeMe cpenHero obmero odpasoBanusi. CeroiHs B MPENOJaBAHUU XVUMHH B OOJBIICH CTEIIEHU
OTIaéTCsl MPEINOUYTEHUE TPAKTHUYECKONH KOMIIOHEHTE COJAEp KaHUsS O0y4YeHUsl, OpUEHTUPOBAHHON
Ha IOJrOTOBKY BBIIYCKHHKa 00I1€00pa30BaTEIbHOM OpraHM3allM, BJIAJCIOIIEr0 HE HabopoM
3HAaHUH, a QYHKIIMOHAJIBLHONW IPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMU aKTHUBHOTO IONTY-
YeHUS 3HAHUU U IIPUMCHCHUS UX B peaHBHOﬁ JKU3HU OJId PCIICHUA MMPAKTHYCCKUX 3a1a4.

B cBsi3u ¢ 3TMM Ipu U3yueHUU npeaMera « XUMHsS» JOMUHUpYIOlIee 3HaueHHe Tpuodpera-
10T TaKWe LEJU U 3a7auu, KakK:

ajanTanus o0y4arImuxcs K YCJIOBUSIM JUHAMHYHO Pa3BUBAIOLIETOCsS MUpPa, OPMUPOBAHUE
MHTEJJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, FOTOBOM K €CaMOOOpPa30BaHUIO, COTPYAHMUYECTBY, CaMoO-
CTOATEIbHOMY IPUHSATHUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KHU3HECHHBIX CHUTYAIUSX, CBSI3aH-
HBIX C BEIIECCTBAMU U UX IPUMCHCHHUEM

dbopMupoBaHre y 00y4arOIIUXCS KITFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUI), UMEIO-
MHrX YHUBEPCAIIbHOC 3HAYCHUC JJIA PA3JIMYHBIX BUAOB ACATCIbHOCTU: PCUICHU A HpO6J’I€M, IIOHUCKa,
aHanuza u 00paboTku nHMOpMaLKUU, HEOOXOIUMBIX Ui MPUOOPETEHUS OTBITA IEATEIHHOCTH, KO-
TOpasA 3aHUMACT BA)KHOC MCCTO B IIO3HAHWU XMMHHU, a TAKIKC IJIA OLCHKHU C HOSI/IIII/Iﬁ OKOJIOTHYEC-
CKOI 0€30IacHOCTH XapaKTepa BIHUSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB HA OPraHU3M YesO-
BEKa U IPUPOJIHYIO CPEAY;

pa3sBUTHE IO3HABATEIbHBIX WHTEPECOB, MHTEUIEKTYaJIbHBIX U TBOPYECKHX CIOCOOHOCTEH
00y4aroIuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETAaTh HOBbIE 3HAHUS 110 XMMHU B COOTBET-
CTBHMHM C KH3HEHHBIMU MOTPEOHOCTSIMH, UCIIOIb30BATh COBPEMEHHBIE HH(POPMAIIMOHHbBIE TEXHOJIO-
TUU IS TIOMCKA M aHan3a y4eOHOW U HAYYHO-TIOMYJISIPHOW HHGOPMAIMH XUMHUYECKOTO COAEp-
KAHUS;

(dbopMHUpPOBaHNE U PA3BUTHE y O0YUYAIOIIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIIICHHUS,
HaOJI0AaTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOpPbleé OCOOCHHO HEOOXOAMMBI, B YAaCTHO-
CTH, IIPpH INIAaHUPOBAHUHU U MTPOBECACHUU XUMHNYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHUE y 00yvaromuxcs yoex 1EHHOCTH B TYMaHUCTUUECKOM HaIlPaBI€HHOCTH XUMHUH,
e€ BaXXHOM pOJM B pElIEHUHU TI00aNbHBIX MPOOJIEM palMOHAIBLHOTO MPHUPOIONOIb30BaHUS, M10-
MOJTHEHUSI YHEPIeTUYECKUX PECYpPCOB M COXPAHEHHUs MPUPOJHOrO PaBHOBECHUS, OCO3HAHUS HEO0O-
XOOUMOCTH 6epe>1<H0r0 OTHOIICHUSA K IMPUPOAC U CBOECMY 3/1I0POBbIO, a4 TAKKC HpI/IO6pCTCHI/I$I OIIBI-
Ta UCTOJIb30BaHUS MONYUYEHHBIX 3HAHUUN JJI MPUHATUS TPAMOTHBIX PEIICHUN B CUTYallUSAX, CBS-
3aHHBIX C XUMHWUYCCKNUMU ABJICHUAMU.

Mecto yyeOHoro npeamera xumuu B yueonom miane OOII OCO.

B cootBercTBHM C qbejlepaJ'II)HI)IM TroCyaapCTBECHHBIM O6paSOBaTeJ'H)HI)IM CTaHJapTOM OCHOB-
HOro O6U.ICPO o6pa303aH1/1;1 y‘-IeGHBIﬁ npeaAMET XUMHUKU BXOAUT B IPCIAMETHYIO o0acThb
€CTECTBO3HAHUS U SIBJIAETCS 00I3aTeIIbHBIM JJId NU3YYCHU



OO0miee 4nMCI0 4acoB, OTBEACHHBIX IS M3YUYCHHsS XMMHH, Ha 0a30BOM ypOBHE CPEIHETO
obmiero o6pazoBanus, coctaBiseT 68 yacon: B 10 kimacce — 34 yaca (1 gac B Henento), B 11 kmacce
— 34 gaca (1 gac B Hezemto).

I[eﬂTeJILHOCTL YuuTead € y4€eToM NnporpamMmbl BOCIIMTAHUSA

a IPUBJIEKaTh BHUMaHUE 00y4arommxcs K 00cyKaaeMoil Ha ypoke HHPOpMaLuu, aKTUBHU3a-
1S IO3HABATEIHHOM JIeSATENFHOCTH 00Y4aloerocs;

O yCTaHABJIMBATh JOBEPUTEIIbHBIC OTHOIICHUS MEXKIY YUYUTEIEM B 00YJarOIUMHUCS, CIIOCO0-
CTBYIOLIME O3UTUBHOMY BOCHPUATHUIO TPEOOBAHUN U MPOCHO YUUTEIIS;

O no0ykaaTe 00y4aroImuxcs coOI0AaTh Ha YPOKE MPUHIMIB Y4eOHON AUCIUILUIMHBI U Ca-
MOOPIaHU3alNH;

a MHUIMHAPOBATh 00YyUYarOIIMXCsl K 0OCYXK/IEHUIO, BBICKa3bIBAHUIO CBOET0 MHEHMs, BBIPaOOT-
K€ CBOETr0 OTHOILICHHUS 110 TIOBO/IY MOJIy4aeMOM Ha ypOKe COLMAIbHO-3HAUMMON HH(POPMALINY;

a BBICKa3bIBaTh CBOW MHTEPEC K YBJICUCHUSM, MEUTaM, )KU3HEHHBIM IUIaHaM, podsieMam Jie-
Teil B KOHTEKCTE COJIepKaHUsl y4eOHOTO IPeMETa XUMHUH.

O IIPUBJIEYb BHUMAHHE 00YyYaroIMXCsl K TyMaHUTapHbIM Ipo0iieMaM 00IIeCcTBa;

a IIPOEKTUPOBATh CUTYallMU U COOBITHS, pa3BUBAIOIINE KYJIbTYPY NEPEXKUBAHUN U LIEHHOCT-

HbIE OpUEHTALUN peOCHKa;

COJAEP/KAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[TpenMeT opraHn4ecKOM XUMHM: €€ BO3HUKHOBEHHWE, Pa3BUTHE U 3HAUYCHUE B IOIYYCHHUH
HOBBIX BEIECTB U MaTEpHANIOB. Teopusl CTpOEHUs OpraHUYecKuX coenanHeHnii A. M. bytiieposa,
e ocHOBHbIE MO0KeHUsA. CTpyKTypHbIe (JOpMYJIbl OPraHUYECKUX BellecTB. [ 'oMoorus, usome-
pus. XuMHueckas CBA3b B OPraHUYECKUX COEIMHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3H.

[TpencraBienue o kiaaccupuKauy OpraHndeckux BemecTB. HoMeHkmaTypa opraHMueckux
coeIMHEHUH (crucTeMaTHdecKas) U TpUBUAIbHbIE Ha3BaHUs BXKHEHUIINX MPEACTaBUTENEH KIaccoB
OpPraHMYECKUX BEILECTB.

OKCepUMEHTAJIbHbIE METO/Ibl U3YUEHHSI BEIIECTB U UX IPEBPAICHUI: 03HAKOMJIEHHE C 00-
pa3laMu OpraHM4ecKUX BELIECTB U MaTepUallaMHd Ha UX OCHOBE, MOJIEIMPOBAaHUE MOJIEKYJ Opra-
HUYECKHUX BEIECTB, HAOIIOJJEHNE U ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB 10 MPEBPAIICHUIO Op-
raHWYEeCKHX BEILECTB IPU HarpeBaHuu (TJIaBJieHUe, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB ¥ CTPOEHHUE, TOMOJIOTMYECKUN psid. MeTaH u 3TaH — pocTellIne NpeacTa-
BUTENH aJIKAHOB: (pU3HUECKHEe U XMMUYECKHE CBOMCTBA (peaklMy 3aMeIlleHUs] U TOPEHHUS), HaX0XK-
JIEHUE B IIPUPOJIE, TIOJIyUEHUE U IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN pssl. DTUIEH U NPONWIEH — MpocTeiime
IPEICTaBUTENN ATKEHOB: (PU3NYECKHEe U XUMHUECKUE CBOWCTBA (peakluu THAPUPOBAHUS, Tajore-
HUPOBAHUS, TUPATALUU, OKUCIICHUS U MTOJIMMEPHU3AIUH ), TOJIydeHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 um MetmnOyranueH-1,3: cTpoeHue, BakHEHIINE XUMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [lodydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.



AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHMS, TOMOJOTUYECKUMA PsiA. ANETHUIICH — IPOCTEeH-
IIUH MIPEJICTABUTENb AJIKWHOB: COCTaB, CTPOCHUE, (PM3NYECKUE U XMMHUYECKHE CBOMCTBA (peaKIuu
THJIPUPOBAHUS, TAJIOT€HUPOBAHNUS, THAPATALINU, TOPEHHUS), TOJyUYCHUE U IPUMEHEHHUE.

Apensl. bensoin: cocras, cTpoeHue, GU3NUECKUE M XUMHUUECKUE CBOMCTBA (PEaKIMU rajore-
HUPOBAaHMS M HUTPOBAHUS), IOJIYUEHUE U IIpUMEHeHue. Tonyon: cocmas, cmpoenue, usuueckue
U Xumudeckue ceotcmea (peakyuu 2ai02eHUposanus U HUMpOBaHus), NoiyueHue u npumeHeHue.
ToKCHMYHOCTBb apeHOB. 'eHeTHYecKas CBA3b MEXAY YINIEBOAOPOJAMH, IMIPUHAIICKALIMMHU K pas3-
JIMYHBIM KJIacCaM.

[TpupoaHble MCTOUHUKHU YIJIEBOAOPOAOB. IIpupoaHbIi ra3 U nomyTHble He(TAHBIE ra3bl.
Hedtp u e€ mpoucxoxaenne. CriocoObl mepepaboTKu HEPTH: TTEPEroHKa, KPEKUHT (TEPMHYECKUH,
KaTaluTHaeckuil), nuponus. [IpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHHE B MPOMBIIIICHHO-
CTH U B ObITy. KaMeHHBIH yrosib U MPOyKThI €r0 NepepadoTKH.

DKcrepuMEeHTaIbHbIE METOIBI U3YYSHHS BEUIECTB U UX MPEBPAIICHUI: 03HAKOMIIEHHUE C 00-
paslaMy IJIacTMAacC, KayuyyKoB M pe3uHbl, Kojulekuuu «Hep1b» u «Yrosb», MogenupoBaHue Mo-
JIEKYJ YTIIEBOJOPOJIOB M TaJOT€HONPOU3BOIHBIX, TPOBEACHNE MPAKTHYECKON PAOOTHI: TIOTYYEeHUE
JTUJICHA U U3yYEHUE €T0 CBOMCTB.

PacuérHble 3anaum.

Bbruucnenus 1o ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXO/IHO-
ro BELIECTBA WM NPOAYKTA PEaKlUy M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 HC-
XOJIHBIX BEIIECTB WU MPOJYKTOB PEaKIUH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[TpenensHble OJHOATOMHBIE CHMPTHI. METaHOI M 3TaHON: CTPOCHHE, PU3UUECKUE U XUMU-
YECKUE CBOMCTBA (pEaKlMM C aKTMBHBIMU METalJIaMH, TaJIOT€HOBOJIOPOIaMHU, TOPEHUE), IpUMe-
HeHue. BogopoaHele CBA3M MEX1y MOJIEKYJIaMH CIIUPTOB. JlelicTBUE METaHoJIa U 3TaHOJa Ha Op-
raHU3M 4EeJIOBEKa.

MHoroaToMHble CIUPTHI. DTUICHIVIMKONb U TIMLEPHUH: CTPOEHUE, PU3MUECKUEe U XUMUYe-
CKHE CBOMCTBaA (B3aMMOJAEHUCTBHE CO LIEIOYHBIMU METAJUIAMU, KAUECTBEHHAsI PeaKkusi Ha MHOT'O-
aTOMHbIE cTIUPTHI). JleficTBHE Ha OpraHu3M yenoBeka. [IpuMeHeHne rauneprHa U 3TUICHTJIMKOJIS.

@DeHouI: CTpOSHHE MOJIEKYIIbI, (PU3NUECKUEe U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (heHOa.
[Tpumenenue penona.

Anbaeruapl U kemowusl. QopMalbIETU]l, alleTadbAECTUA: CTPOCHNE, PU3NUECKUE U XUMHUYe-
CKHE CBOMCTBA (peaklMu OKHCIEHHS U BOCCTAHOBJICHUS, KAUECTBEHHbIE PEAKIMH), MOIyUYeHHE U
IIPUMEHEHHE.

OnHOOCHOBHBIE MpesebHble KapOOHOBBIE KHCIOTH. MypaBbHHAs U YKCYCHasi KHUCJIOTHI:
cTpoeHue, pU3NUecKue U XMMUYECKUE CBOMCTBA (CBOMCTBA, 00IIMe /IS Kiacca KUCIIOT, peaklus
TepU(UKaLMN), TOTy4YeHUE U TpuMeHeHne. CTeapuHOBasi U OJIEMHOBAsE KMCIIOTHI KaK MpeACTaBU-
TEJIH BBICHIMX KApOOHOBBIX KUCJIOT. Mblia KaK COJM BBICIIUMX KapOOHOBBIX KHCIOT, UX MOIOIIEE
JIeUCTBUE.

CrnoxHble >QUpbl KaK NPOU3BOJHbIE KapOOHOBBIX KHCIOT. ['MApPONIN3 CIIOXKHBIX 3(PHUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KUpPOB.

VYrieBonbl: cocTaB, KiaccuuKaIiys yriieBooB (MOHO-, IU- U TIOJMcaxapuabl). [ moko3a —
OPOCTEHIIMKA MOHOCaXapHu: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (pU3MUECKHEe M XUMHUYECKUE
cBoiicTBa (B3aumoeicTaue ¢ rugpokcuom meau(ll), okucienne aMMuadHbIM PaCTBOPOM OKCHAA
cepebpa(l), BoccranoBieHue, OpoKEHUE TIHOKO3bI), HAXOXKACHUE B MPUPOE, TPUMEHEHHE, O1O-
Jorudeckast pojb. @otocuHTe3. @PyKTO3a KaK H30MEP TITHOKO3HI.

Kpaxman u memnrono3a Kak npupojHble nosnMepsl. CTpoeHne Kpaxmaiga M LIEJUIFOJIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs PeaKkIus C HOJAO0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BEIIECTB U HUX MPEBpAILlEHUI: IPOBEIECHUE,
HaOJII0/IEHUE U OMUCAHHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAUECTBEHHBIE PEaK-
IIUM OJIHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHona okcuaoMm Meau(Il)), MHOrOaTOMHBIX CIIUPTOB
(B3aumopieiicTBue riuuepuHa ¢ ruapokcuaoM menu(ll)), anpnernnoB (okucieHHEe aMMHAYHBIM
pactBopom okcuaa cepedpa(l) u ruapoxcunom menu(Il), B3aumosneiicTBue kpaxmanga ¢ HOIOM),
IIPOBEJICHUE NMPAKTUYECKONW pabOThI: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.




PacuérHrle 3agayn.

Bbruncrienus o ypaBHEHUIO XUMUYECKOI peakuuu (Macchl, 00bEMa, KOJINYECTBA UCXOIHO-
IO BEIEeCTBAa MM NMPOJYKTa PEaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HC-
XOJIHBIX BEIIECTB UJIH MPOJTYKTOB pEaKLUN).

A3oTcozeprkanie OpraHn4ecKie COeIMHEHNUS.

AMUHOKHCIIOTHI KaK aM(OTepHbIE OpraHndeckre coenuHeHus. Ou3nueckue 1 XUMUYECKHe
CBOICTBAa aMMHOKHUCIIOT (Ha puMepe IIMIuHA). buonoruueckoe 3HaueHre aMUHOKHCIOT. [lenTu-
JBL.

benkn xak npupoIHbIe BBICOKOMOJIEKYJISIpHBIE coequHeHus. 1lepBuunas, BTopuyHas U Tpe-
TUYHas CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBa OEIKOB: TMAPOIN3, JCHATYpalMsl, KaYeCTBEH-
HBIE PEaKIuy Ha OCJKH.

OKcrepUMEHTaIbHbIE METObl U3YUEHHsI BEILIECTB M MX MPEBpaIleH: HaOI0IeHe U OIu-
CaHMe JEMOHCTPALIMOHHBIX OIBITOB: JACHATYpalus OENKOB NMPU HATPEBAHUH, [[BETHHIC PEaKIHH
0EIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHS

OCHOBHBIEC TOHATUS XHUMHUHU BBICOKOMOJIEKYJSPHBIX COCIMHEHUN: MOHOMED, IIOJIUMED,
CTPYKTYpPHOE 3BE€HO, CTENIEHb IMOJIMMEPU3ALIUHU, CPEAHSA MOJIeKysipHas macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN — IOJUMEPU3aLMsl U ITOJIMKOHACHC AL

DKcrepruMeHTaTbHBIE METOIBI U3yYSHHS BEUIECTB U UX MPEBPAIICHUI: 03HAKOMIIEHUE C 00-
pa3namMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIIACTMACC, Kay4yKOB.

MexnpeameTHbIe CBS3H.

Peanuszanus MeXNpeIMETHBIX CBS3€d NPU M3y4EHUM opraHuyeckoil xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TOHSATHH, TaK M MOHS-
TUH, SIBJSIFOIIMXCS. CACTEMHBIMH ISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOT'0 LIUKIIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSATHS: SBICHHE, HAYYHBIA (PaKkT, TMIIOTE3a, 3aKOH, TEO-
pusl, aHaANIU3, CUHTE3, KJIacCu(UKalus, IepUOJUUYHOCTh, HAOII0JeHUEe, U3MEPEHUE, SKCIIEPUMEHT,
MO/JICJINPOBAHUE.

®dusnka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, JHEPIrEeTUUECKUN YPOBEHbD,
BELIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, (PU3NUECKNE BETUYUHBI U €AMHUIIBI UX
U3MEpEHMUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B Opranusme, (poTtocuHres, 6uo-
JIOTMYECKH aKTHBHBIE BellecTBa (OeNKU, YIIIEeBObL, )KUPBI, (PEPMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIIMBO, PECYPCHI.

TexHoNorus: NUILEBbIE MPOLYKTHI, OCHOBBI PALlMOHAIBHOIO NMHUTAHUS, MOIOLINE CPEICTBA,
JIEKapCTBEHHbBIE M KOCMETUYECKHUE Mpenaparhbl, MaTepHalibl U3 UCKYCCTBEHHBIX U CUHTETHUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuvyeckue 0CHOBbI XUMHHU

XuMu4eckui 35eMeHT. AToM. Sapo atroma, U30TONbl. DIEKTpOHHAs 000J0UKa. DHEPreTH-
YeCKHUEe YPOBHH, NMOAYPOBHH. ATOMHBIE OpOuTany, s-, p-, d- anemMeHTsl. OcoOEHHOCTH pacrpese-
JICHUS 3JIEKTPOHOB 0 OPOUTANIIM B aTOMAax 3JIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DIEKTPOHHAS
KOH(UTrypanus aTOMOB.

Ilepnonnueckuit 3akoH U Ileprnoanueckas cucrema xumuueckux snemeHToB . . Menne-
neeBa. CBsA3b NEPUOJANYECKOTO 3aKoHA U Ileproanueckoil cucteMbl XMMHUECKUX di1eMeHTOoB JI. M.
MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHS] CBOMCTB
XUMHUYECKHX HJIEMEHTOB M 00pa3yeMbIX UMHU HMPOCTHIX U CIIOKHBIX BEIECTB 110 TPYyNIaM U MepHo-
naM. 3HaueHre NepUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHUECKasi CBs3b. BUIbl XMMUYECKO#l CBA3M (KOBaJEeHTHAsI HEIO-
JspHAas W MOJSpHAs, MOHHAs, MeTajuinyeckas). Mexanu3smbl 00pa3oBaHUs KOBaJIEHTHOW XUMUYe-



CKOM CBsI3M (OOMEHHBIN M JTOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTB. DeKTpo-
OTpULATENBHOCTb. CTeNeHb OKUCIEHN. VIOHBI: KaTHOHBI U AHUOHBI.

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOCHHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUIBI KPUCTAINIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA KPUCTAJI-
JIMYECKOU PEIIETKHU.

[TonsiTe 0 nucnepcHbIX cuctemax. VICTHHHBIE M KOJIJIOWIHBIE pacTBOphl. MaccoBasi 40
BELIECTBA B PaCTBOPE.

Knaccugukarus Heopranuueckux coeauHennii. HomeHknarypa HeOpraHn4eckux BEIIECTB.
I'eHeTnyeckas CBS3b HEOPraHUYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IINYHBIM KIIACCAM.

Xumnueckas peakuus. Knaccupukaiyss XuMUYECKUX peaklUi B HEOPraHWYeCKoi u opra-
HUYECKOW XMUMHHU. 3aKOH COXPAaHEHUS MACChl BELECTB, 3aKOH COXPAHEHUs U NPEBPAILEHUS SHEP-
TUH NIPY XUMUYECKUX PEAKLUAX.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTHMbIe peakiuu. Xu-
Mu4eckoe paBHoBecHe. DaKkTOPBI, BIUAIOIMUE HA COCTOSIHUE XUMHUYECKOr0 paBHOBecus. [IpuHImn
Jlelllarense.

OnexTtponutnueckas auccounanus. CuibHble U cnadble 31eKTpoauThl. Cpena BOAHBIX pac-
TBOPOB BEUIECTB: KUCIIasl, HEUTpaIbHasl, LEIOYHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHepUMEHTAJIbHBIE METO/IbI U3YUYEHMsI BELIECTB U MX IPEBPAIICHUN: JeMOHCTpalus Tao-
muy «llepuonnueckas cucremMa xuMuueckux eMeHToB /. Y. Menneneesa», nsydenue Moueieu
KPUCTAIIMYECKUX PEIIETOK, HAOJIOJEHUE U OMNMCAHHUE JEMOHCTPAIMOHHBIX U JIAOOPaTOPHBIX
OMBITOB (Pa3yIo’KEHHE MEePOKCHIa BOJIOPOJA B MPUCYTCTBUM KaTaaU3aTOpa, OMpEAETICHUE Cpellbl
PacTBOPOB BEUIECTB C TIOMOIIBI0 YHHBEPCATILHOTO HHINKATOPA, PEAKII HOHHOTO 0OMEHa), Tpo-
BeJICHUE NPAKTUUECKOi paboThl «BiusHue pa3nuyHblX (GaKTOPOB HA CKOPOCTh XUMHUUECKOH peak-
LUW.

PacuérHrble 3amaumn.

Pacu€rpl mo ypaBHEHUSM XMMUYECKUX PEAKIUI, B TOM UUCIIE TEPMOXUMHUYECKHUE PACUETHI,
pacu€Thl ¢ UCTIOIB30BAHUEM IOHATHUS «MACCOBAst A0JISI BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. [lonoxenue Hemetannos B Ilepuoanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa u 0COOEHHOCTU CTPOEHUSI aTOMOB. PU3NYECKUE CBOIICTBA HEMETAIIIOB. AJLIO-
TPOIHS HEMETAJUIOB (Ha MpUMepe KUCIopoJa, cepsl, pochopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BaXKHEHIIIMX HEMETAIUIOB (TajJOreHOB, cephl, a3ota, ¢ocdopa, yrie-
poZia U KpEMHHMS) U MX COEAMHEHUH (OKCHIIOB, KMCIOPOACOAEPIKALINX KHUCIOT, BOAOPOAHBIX CO-
€AMHEHUN ).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COCIUHEHHH.

Meramnsl. [lonoxenne MeramuioB B Ilepuonnueckoi cucteMe XMMHYECKUX A1eMeHTOB /1.
N. MenneneeBa. OcOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000704YeK aTOMOB MeTaiioB. O6mue ¢pu-
3UYECKHE CBOWCTBA MeTa/UIOB. CIUTaBhI METAIIOB. DJIEKTPOXUMUYECCKUN P/l HAMIPSHKEHUN METal-
JIOB.

XUMHYECKUE CBOMCTBA BAXKHEHIITNX METAUIOB (HATPHM, KUK, KaJTIbIIUA, MarHUH, aTlOMHU-
HUH, IUHK, XpOM, JK€JIe30, ME/Ib) U UX COCAMHEHUI.

O61mue crocoOb! noayyeHus: MeTauioB. [IpuMeHeHne MeTaioB B ObITY U TEXHUKE.

OKCHEpUMEHTAJIBHBIE METO/bl U3YUEHUS BELIECTB U MX NPEBPALLEHUI: N3YYEHHUE KOJUIEK-
mun «MeTauibl M CIUIaBbl», 0O0pa3lloB HEMETAUIOB, pEIICHHE HKCIEpPUMEHTAlIbHBIX 3ajad,
HaOJI0IeHNe U OINMCAaHKe JAEMOHCTPALMOHHBIX U J1a0OpaTOPHBIX OMBITOB (B3aUMOJEHCTBUE TH/I-
POKCH/Ia aIIOMUHHMS C PACTBOPAMM KHCIIOT U IIEJI0oYell, KaueCTBEHHbIE PEaKI[MM Ha KaTUOHBI Me-
TaJIOB).

Pacuérnrie 3amaun.

Pacuérel Macchl BemecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BELIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, pacu€Thl Macchl (00bEMa, KOIMYecTBa
BELIECTBA) IPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BELIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb



Ponp xumuu B o0ecriedeHur SKOJOTUYECKON, SHEPTETUUECKOW M MHUIIECBON 0€30MacHOCTH,
pa3BUTUN MeAULMHBL. [IoHATHE 0 HAYYHBIX METO/IAaX MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBienust 06 oOUIMX HAYYHBIX MPUHIUIAX TPOMBIILIEHHOTO MOTYYEHHs BaKHEUIINX
BEIIECTB.

YennoBeK B MUpPE BEIIECTB U MATEPUATIOB: BAXXKHEHIINE CTPOUTENbHBIE MAaTepUaibl, KOH-
CTPYKLIMOHHBIE MaTepHalibl, KPaCKH, CTEKJIO, KEpaMHUKa, MaTepualbl i 3JEKTPOHUKH, HAHOMa-
TepHaJibl, OpPraHMYECKrUe U MUHEpaIbHbIE YIOOPEHHUS.

X¥MHS U 3I0pOBbE YEJIOBEKA: IPaBUJIa MCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENapaTos, Ipa-
BUJIa 0€30MaCHOTrO MCIOJIb30BAHUS MIPETapaToB OBITOBOM XMMHUH B IIOBCEAHEBHON KU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXIIpeIMETHBIX CBS3€H MpU U3ydeHUH o01Iel U HeopraHnyeckoil XuMuu B 11
KJIacCe OCYILECTBIISETCS Yepe3 UCIOIb30BaHNE KaK OOIIHUX €CTECTBEHHO-HAYYHbBIX MOHATUH, TaK U
HOHSITUMN, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61re ecTecTBEHHO-HAYyUHbIE MOHITHS: HAy4yHbIH (haKT, TUIIOTE3a, 3aKOH, TEOPUSs, aHAIIH3,
CHHTE3, KJIaCCU(PHUKAIHS, IEPHOAUYHOCTh, HAOIIOIEHNE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEpe-
HUE, SIBJICHUE.

®dusnka: MaTepus, 3HEPIUs, Macca, aToM, 3JEKTPOH, IIPOTOH, HEUTPOH, MOH, U30TOI, pa-
JTUOAKTUBHOCTh, MOJIEKYJa, SHEPreTUUYECKHI YpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTrHoe co-
CTOSIHUE BEUIeCTBA, (PU3MUECKUE BETMUNHBI U €TUHHIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorus: kneTka, opraHu3M, SKocucTema, ouocdepa, Makpo- 1 MUKPOIIIEMEHTHI, BUTAMU-
HBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpacdusi: MuHEpasbl, TOPHBIE IOPO/IBI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XumMu4eckasi MPOMBILIUIEHHOCTb, METAJITYPIUs, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepuasoB, CEbCKOXO3SHUCTBEHHOE MPOU3BOJICTBO, MHUILEBAs MPOMBINIICHHOCTh, (papMaleBTu-
YyecKasi IPOMBIIIJIEHHOCTb, IIPOU3BOICTBO KOCMETHYECKHX MPENapaToB, IPOU3BOJICTBO KOHCTPYK-
LHMOHHBIX MaTE€pPUAJIOB, FJIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOIT'PAMMBI 110 XUMUU HA BA30-
BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOYYaIOIIUMMCS TPO-
rpaMM cpegHero oOmiero o0pa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM U MpeaMeTHbIM). Hayu-
HO-METOJIMYECKOM OCHOBOM 1JIsi pa3pabOTKM IUIAHMPYEMBIX PE3YJbTaTOB OCBOECHMSI MPOTPaAMM
CpeaHero o0Iero oopa3oBaHus SBIAETCS CUCTEMHO-ESTEIbHOCTHBIIN MOIXO/.

B coOTBeTCTBHM C CHCTEMHO-AEATEIBHOCTHBIM IMOIXOIOM B CTPYKTYpE JHYHOCTHBIX pe-
3yJIbTaTOB OCBOEHUS MpeAMeTa «XUMUs» Ha YPOBHE CPEJHEro oOLIero o0pa3oBaHMs BbIAEICHbI
CJIETYIOIINE COCTABISAIOIINE:

0CO3HaHHE O0YYarOIIUMUCS POCCUHCKON I'pakJJaHCKOW MAEHTHYHOCTH — FOTOBHOCTH K Ca-
MOpPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOTIPEETIEHUIO;

HaJINYMe MOTUBAIMH K 00yU4eHHIO;

L[EJICHAIIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHMHM JMYHOCTH Ha OCHOBE KIIHOYEBBIX
[EHHOCTE! M UCTOPUUECKUX TPATUIUN 0a30BOM HAYKU XMMUHU;

FOTOBHOCTb M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JN1€ATEIbHOCTH
[IEHHOCTHO-CMBICJIOBBIMHM YCTaHOBKaMHM, IPUCYIIUMH LIETOCTHON CHCTEME XUMHUYECKOro o0pa3o-
BaHUS;

HaJIMYMe MPaBOCO3HAHMSI HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh L€ U CTPO-
UTh KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHUS NpeaMeTa «XUMUS» JOCTUTAIOTCS B €UHCTBE y4eOHOM
U BOCITUTATEIBHON NESTETHHOCTH B COOTBETCTBUHM C T'YMaHHCTUYECKUMH, COIMOKYIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHU U HJ€allaMH POCCUHCKOTO TPaKIaHCKOTo 00IIecTBa, IpH-



HATHIMU B 00I1I€CTBE HOPMaMH U MpPaBUIaMH TOBEJEHUS, CIIOCOOCTBYIOIIUMH MTPOLIECCAaM CaMOII0-
3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBIICHUS IMYHOCTH O0YUJAOIIUXCSI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MIpeaMeTa «XUMHS» OTpaxaroT cHOpMHPOBAHHOCTH
OTIBITa TIO3HABATEILHOW M MPAKTUYECKON IEATETHPHOCTH 00YUYAIONIUXCS 110 PeaTu3alliy MPUHSITHIX
B 00LIIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS:

OCO3HaHUS O0YYarOIIMMHCS CBOUX KOHCTUTYI[MOHHBIX NpaB U O0SI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEJICTABICHUS O COLIMAJIbHBIX HOPMax U MpaBUIaX MEKIUYHOCTHBIX OTHOIICHUH B KOJI-
JICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH IEATEILHOCTH MPU CO3JaHUM y4EOHBIX MPOEKTOB,
peleHnr y4yeOHbIX U MO3HABATENbHbIX 3314, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JAPYTUX
[IPU aHAJIM3€ Pa3IMYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY M HAyYHOMY HACJIETUI0 OTCUECTBEHHOW XHU-
MUU;

YBa)XKEHUSI K MPOIIECCY TBOPUYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKOTO MPUMEHEHUS XH-
MHHU, OCO3HAHUSI TOTO, YTO JIOCTHUKEHUS HAYKH €CTh PE3yJIbTaT JUITMUTEIbHBIX HAOIIOJECHUMN, KpO-
MOTIUBBIX AKCIEPUMEHTAIbHBIX IOMCKOB, IIOCTOSIHHOTO TPYy/1a YUEHBIX U MPAKTUKOB;

WHTEpeca W MO3HABATEIIFHBIX MOTHBOB B IMOJIYUCHUU W TMOCIEAYIONIEM aHAIM3e HHPOpMa-
IIUU O IEPEIOBBIX JTOCTIKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT0 MOBEACHNUS;

CIOCOOHOCTH OlLIEHUBATh CUTYaIlMH, CBSI3AHHBIC C XUMUUYECKUMU SIBJICHUSIMHU, U TIPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJECHNWE M MOCTYIKH CBOMX TOBAPHINEH C MO3WULIUNA HpPaB-
CTBEHHBIX U NMPABOBBIX HOPM M OCO3HAHHE MOCIIEJCTBHI 3TUX MOCTYIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAaHUS LIEHHOCTEH 3J0pOBOTr0 U 0e30macHoro odpasa >KM3HHU, HEOOXOJIMMOCTH OTBET-
CTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3UYECKOMY U NICUXUYECKOMY 37I0POBBIO;

coOroieHHsI TTPaBHI 0€30MacCHOTO OOpPAIEHHS C BEIIeCTBAMHU B OBITY, TOBCETHEBHOM KH3-
HU U B TPYJOBOU JI€ATEILHOCTH;

MOHMMAaHUS [IEHHOCTH MPaBUI WHAWUBUAYAIBHOTO U KOJUIEKTHBHOTO 0€30MacHOro MoBeqe-
HUS B CUTYaIUsX, YIPOKAIOIIUX 3TOPOBBIO M KU3HU JIFOJICH;

OCO3HAaHUS TMOCIEACTBUI M HENPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJIEHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHUKATUBHON KOMIETEHTHOCTH B y4e€OHO-UCCIIEIOBATEILCKON ACATEIHHOCTH, 00IIe-
CTBEHHO MOJIE3HOM, TBOPUECKOUN U IPYTUX BUJAX JEATEIbHOCTH;

YCTaHOBKU Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTHUYECKUX 3a7]a4 COIMATIbLHON HaIpaBJIeH-
HOCTH (B paMKax CBOETO KJacca, MIKOJIbI);

WHTEpeca K MPaKTUUECKOMY U3Y4YEHHUI0 Mpodeccuil pa3InyHOTO Pojia, B TOM YHCIIE Ha OC-
HOBE MPUMEHEHUS MPEAMETHBIX 3HAHUI TT0 XUMUH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYI0BOH JIEATEIHHOCTH,

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHAMBHUAYAIBHON TPACKTOPHH 00pa3oBaHus, Oyayiieit
poQ)eCCUu M pean3alii COOCTBEHHBIX )KM3HEHHBIX IUIAHOB C YU4ETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) IKOJIOrM4YeCKOro BOCIIMTAHUSA:

AKOJIOTMUYECKU IIeNIeCO00Pa3HOr0 OTHOIIECHUSI K MPHUPOAE, KaK UCTOYHHUKY CYIIECTBOBAHHS
’KH3HH Ha 3eMIIE;

MOHUMAHUS TJI00AIBHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIeM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;



OCO3HaHMsI HEOOXOJIUMOCTH HCIOJIb30BAHUS TOCTM)KEHUI XMMUU Ul PEIIEHUS BOIPOCOB
paloOHaIBHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENPUATHUS NEUCTBUM, NMPUHOCIIIMX BpEll OKPYKAlOIIeW NPUPOTHON cpene,
YMEHMSI IPOrHO3UPOBATh HEOJArONpPHUATHBIE SKOJIOIMUYECKHUE IOCIEICTBUS MPEANPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATH UX;

HaJIMYUS PAa3BUTOrO SKOJIOIMUYECKOTO MBILIUIEHUS, IKOJOTUYECKON KYJIbTYpBI, OIBITA JEs-
TENBHOCTU KOJOTMYECKOW HAIIPABJICHHOCTH, YMEHMsI PYKOBOJCTBOBATHCS MMM B II03HABATEIb-
HOW, KOMMYHUKAaTHBHON U COLIMAIBHON NMPAaKTUKE, CIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTO-
SATh HJICOJIOTHH XeMo(oOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BU-
THUSI HAYKU U OOIIIECTBEHHOM NMPaKTHKHY;

NOHMMAaHMS CTIeHU(PUKA XMMUU KaK HayKH, OCO3HAHHUs €€ ponu B (OPMHPOBAHUU PALIUO-
HAJIbHOTO HAYYHOT'O MBIIUICHHSI, CO3JaHUN LIEJIOCTHOTO IPEJCTABICHUA 00 OKpYXKalOIIEeM MHUpe
KaK O €IMHCTBE MPUPOJbl U UEIOBEKA, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUU
po0JIeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOekIEHHOCTH B 0CO00M 3HAYMMOCTH XUMUH Ui COBPEMEHHOW IIMBHIU3AIMH: B €€ ryMa-
HUCTUYECKON HAINPaBJIEHHOCTH W Ba)XHOM POJIM B CO3/1aHUM HOBOW 0a3bl MaTepUaNbHOM KyNIbTy-
PBl, pelIeHuH TI100albHBIX MPOOJIEM YCTOMUYMBOIO Pa3BUTHS YEIOBEUECTBA — ChIPbEBOM, IHEpIe-
TUYECKOM, NMHUIIEBOH M 3KOJOrMYECKOW O€30MacHOCTH, B Pa3BUTUM MEIUIMHbI, 00ecleYeHUun
YCIIOBHH YCIIEIIHOTO TPYAA U KOJIOTMYECKH KOM(POPTHOH JKU3HU KaXKJOT0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYyYHON IPAMOTHOCTHU: TIOHUMAHMSI CYILIHOCTH METOJOB IT03HAHHUS, UCIIOJIB3Y-
€MBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh MOJIY4aeMbI€ 3HAHUS AJIs aHAJIU3a U
OOBSICHEHUS SIBJICHUH OKPY)KAIOLIEro MUpPa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUs AeraTh
000CHOBaHHBIEC 3aKIIOYCHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C IEIBIO MOy~
YEHMsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO UCIIOJIb30BATh XUMUUECKHUE 3HAHUS JUIsl pElIeHUs TPOOJIeM B
pEAIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpeCa K ITO3HAHUIO U MCCIIE0BATENBCKOM AEATENBHOCTH;

TFOTOBHOCTH U CIIOCOOHOCTH K HENPEphIBHOMY 00pa30BaHUIO U CaMOOOPA30BaHMIO, K AKTHUB-
HOMY TOJyYEHHUIO HOBBIX 3HAHUM 110 XUMUHU B COOTBETCTBHUHU C KU3HEHHBIMU IOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B Pa3InYHbIX cepax MpodhecCHOHATBLHOMN 1A TeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHble pe3yabTaThl OCBOEHUS yUeOHOTo MpeaMeTa « XUMMUS» Ha YPOBHE CpelHe-
ro o01ero o0pa3oBaHusl BKIIOYAIOT:

3HAYUMBIC JIs1 q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqa}01111/1xcs[ MCKINCHUIIIIMHAPHBIC
(MeXmpenMeTHbIE) OOIICHAyYHbIE TIOHSATHS, OTPAKAIOIINE IIETIOCTHOCTh HAYYHOW KapTUHBI MHpa
n CHGIII/I(i)I/IKy MCTOAOB IMO3HAHWA, UCIIOJIB3YEMbIX B €CTCCTBCHHBIX HAayKaX (MaTepI/Ifl, BCUICCTBO,
DHEPTUs, SIBIICHUE, TIPOIIECC, CUCTEMa, HAyYHbIN (DAaKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3a-
KOH, TCOPHsI, UCCIICIOBaHKE, HAOIIOICHIE, U3MEPEHHE, SIKCIICPUMEHT U JIPyTHUE);

YHUBEpCaJIbHbIE Y4eOHbIC NEHCTBUs (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISTHB-
HbIE), obOecreunBaomue GopmMupoBaHue (QyHKIIMOHATEHON TPaMOTHOCTH M COITHATIBHOW KOMIIE-
TEHIMU 00yJaroIInuXCs;

CIOCOOHOCTh OOYYAIOIIMXCS HCIOJB30BaTh OCBOCHHBIE MEXIUCIUILUTHHAPHBIE, MHUPOBO3-
3pEHYCCKUE 3HAHUS W YHHBEpCAJbHbIC y4eOHBbIC ICHUCTBUS B IMO3HABATECIBHOW M COIMAJBHOM
MIPaKTUKE.

MerTanpeaMeTHbIe Pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU YUCOHBIMH MMO3HA-
BAaTCIIbHBIMU, KOMMYHHUKATUBHBIMHA U PETYJIIITUBHBIMU HeﬁCTBHﬂMH.

OsJiajieHNe YHUBEPCAJIbLHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH:

1) 6a3o0Bble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOATENILHO (DOPMYJIMPOBaTh M aKTYaJIM3UPOBaTh MpoOJeMy, BCECTOPOHHE €€ pac-
CMaTpHBaTh;



OIIpEeNeNATh LN ACATEIbHOCTH, 3aaBas apaMeTpbl U KPUTEPUH UX TOCTUKEHUS, COOTHO-
CUTh PE3YNbTAThI JIEATEIBHOCTH C IOCTABIEHHBIMH LIESIMU;

UCIOJIb30BaTh IPU OCBOCHUM 3HAHUH NMPUEMBI JIOTHYECKOTO MBILIICHHS — BBIJEIATh XapakK-
TEpHbIE NPU3HAKY MOHATUM U yCTaHABIMBAaTh UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE
HOHATUSA JUIsl OOBSCHEHUS OTACIbHBIX (DAKTOB U SBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINM;

yCTaHaBJIMBATh IPUYUHHO-CIICCTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUUECKHUE PACCYXAECHUS (MHIYKTUBHBIE, EAYKTUBHBIE, 10 aHAJIOTHH), BBISBIATh
3aKOHOMEPHOCTH U NPOTUBOPEYHS B PACCMATPUBAEMBIX SBICHMSX, (POPMYJIUPOBATH BBIBOJBI U
3aKJIIOYEHHUS;

IPUMEHSATHh B IPOLECCE MO3HAHUSA, HUCIOJIb3YEMbIE B XMMHUHM CHMBOJIMYECKHUE (3HAKOBBIE)
MOJIeIH, ITPeoOpa30BbIBATh MOJICNIbHBIE IPEACTABICHNUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHYecKast GopMyIia, ypaBHEHHE XUMHUECKOW PEaKIMH — MPH PEIICHUHN Y4eOHBIX TO3HABATEIb-
HBIX U MPAKTUYECKUX 3ajay, IPUMEHATh HAa3BaHHbIE MOJAEIbHBIC MIPEJICTABICHHS I BBIABICHUS
XapaKTEpPHBIX MPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEAKLUH.

2) 0a30BblIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

(dbopMynupoBaTh LEIHM U 3a/la4M UCCIEI0BaHUS, UCII0Ib30BaTh OCTABIEHHBIE U CAMOCTOS-
TEJIBHO CPOPMYJIMPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI 1ist (hopmu-
POBaHUS TUIIOTE3BI IO IPOBEPKE MPABUIBHOCTH BbICKa3bIBAEMBIX CYKICHUM;

BJIa/IETh HAaBBIKAMHU CAMOCTOSATEIBHOTO IJIAHUPOBAHUS U MPOBEIEHUS YUYEHUUYECKHUX JKCIIEe-
PUMEHTOB, COBEPILIEHCTBOBATh YMEHHsI HAOII01aTh 3@ XOJI0OM IIPOLIECCa, CAMOCTOATENILHO IPOTHO-
3UpOBaTh €ro pe3ynbTar, (OPMYyJINPOBATh 0OOOIIEHNS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH
pe3yIbTaTOB UCCIIEOBAHUS, COCTABIATh 00OCHOBAHHBIN OTUET O MpoJIesIaHHON paboTe;

IPUOOPETATh OIBIT YUEHUYECKOW HCCIIEI0BATENbCKON U MPOEKTHOM JEATEIbHOCTH, MPOSIB-
JSTh CIIOCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEIbHOMY IOMCKY METOJ/I0B PELICHHS IPAKTUYECKUX
3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B IIO3HAHMSL.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHMKAX UH(QOpMALMK (Hay4YHO-TIOMYJISIpHAs JTUTEpaTy-
pa XMMHUYECKOIO COJIepyKaHMs, CIIpaBOYHbIe IocodOus, pecypcsl MHTepHeTa), aHAIU3UPOBaTh UH-
dbopMarnuio pa3IMuHbIX BUIOB U (DOPM MpEACTAaBICHUS, KPUTUIECKH OLIEHUBATh €€ I0CTOBEPHOCTh
Y HEMPOTUBOPEYNBOCTH;

(bopMyIUpOBaTh 3alIPOCHl U MPUMEHSAThH Pa3IUYHbIE METOJIbI TP MOKUCKE U 0TOOpe UHPOP-
Maluu, HeOOXO MO /171l BBITIOJHEHUS YUeOHBIX 3a]a4 ONpeIeIEHHOIO THIIA;

pUOOpPETaTh OMBIT HCIOIb30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN M
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAabHYIO (popMy MpejacTaBieHUs UHGOpMaLUU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

MCIIOJIb30BaTh HAyYHBIN A3BIK B KAUECTBE CPE/ICTBA MPU pabOTE ¢ XMMHUECKON MHpOpMaIU-
eil: mpUMeHATh MeXIpeaMeTHbIe ((PU3NYecKre U MaTeMaTUYecKre) 3HaK U CUMBOJIBI, ()OPMYJIbI,
ab0peBuaTypbl, HOMEHKJIATYypYy;

UCIIOJIb30BaTh U PeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISTHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMHU el CTBUSIMM:

3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYXJIaeMOH TeMbl B XOJe AMAJIOra W/HIU JUCKYCCHH,
BBICKa3bIBaTh WJEH, (GOPMYIUPOBATH CBOU MPEIJIOKEHHUS OTHOCUTEIHHO BBINOJIHEHUS MPEIIIo-
JKEHHOH 3a/1a4u;

BBICTYIIaTh C MpPE3eHTalel pe3yIbTaToOB MO3HABATEIbHON AESITETbHOCTH, MOJTYYEHHBIX Ca-
MOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUU XMMHUYECKOTO dKCIIEPUMEHTA,
MPAKTUYECKON pabOThl MO HUCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3aliy yueOHOro
npoekTa U (HOpMyIUpPOBaTh BBIBOABI MO Pe3ysbTaTaM MPOBEIEHHBIX UCCIEIOBAHUN IMyTEM COTrJia-
COBaHMSI MO3ULIUN B XO7e 00CYX/IeHNS 1 OOMEHAa MHEHHSIMH.

OsgiaieHHe YHMBEPCAJIbLHBIMHU PeryITHBHBIMH JCHCTBUSIMU:



CaMOCTOATENIFHO IIJIAHUPOBATh W OCYIIECTBISITH CBOIO ITO3HABATEIBHYIO AEATEIBHOCTD,
ompenenss e€ LeNu U 337a4yd, KOHTPOJIMPOBATH M MO Mepe HEOOXOAUMOCTH KOPPEKTHUPOBATh
npeaIaraeMblil arOPUTM JCUCTBHI NPU BHINOJTHEHUH Y4eOHBIX U UCCIIEOBATEIbCKUX 3a/1a4, BbI-
6upatp HanOosee F((EeKTUBHBIN CITOCOO UX PEHICHUS C YYETOM IMOJyYCHHsI HOBBIX 3HAHHH O Be-
IIECTBAX U XUMHUYECKUX PEAKIMIX;

OCYILIECTBJIATH CAMOKOHTPOJIb CBOCH AEATEILHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XuMHUsD OTPAXkKaroT:

c(OPMUPOBAHHOCTH MPEJCTABICHUN O XMMHUYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYIHON
KapTUHBl MUpa, POJM XMMHUU B TO3HAHUU SIBJICHUN HPUPOJIBI, B (OPMUPOBAHUU MBILIUICHUS U
KYJBTYPBI JTUYHOCTH, €€ (QYHKIIMOHAILHONW IPAMOTHOCTH, HEOOXOAUMOM /sl PELICHHUs PaKTHYe-
CKHX 3a/1a4 U 2KOJIOTHYECKH 0OOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOJHOU Ccpe-
Ae;

BJIQJICHUE CUCTEMOM XMMUYECKHUX 3HAHUM, KOTOPAasl BKIIFOYAET: OCHOBOIIOJIAraKOIINe MOHS-
TUSL (XMMUYECKUI DJIEMEHT, aTOM, JIEKTPOHHAs 000JI0UKa aToMa, MOJIEKYJa, BAJICHTHOCTb, JICK-
TPOOTPULIATEILHOCTh, XMMHUYECKas CBSI3b, CTPYKTYpHas Gopmyna (pa3BEpHyTas U COKpalIEHHAs),
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIIEPOAHBIN CKENeT, (YHKIMOHATbHAS TPYIINa, Pan-
KaJl, "30MEepUsl, U30MEPbl, TOMOJIOTUYECKUN DS, TOMOJIOTH, YIIE€BOAOPOAbI, KUCIOPOA U a30TCO-
JIepKallie COCIMHEHUS, MOHOMED, MTOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIIH-
HEHUS); TEOPUU U 3aKOHBI (TeopHsl CTpoeHusi opraHudeckux BemecTB A. M. byrnepoBa, 3akoH
COXpaHEHMsI MACChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUU; MUPOBO33pEHYE-
CKME 3HAHMs, JISKAIME B OCHOBE MOHMMAHUSA MPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBIIE-
HUH, (PaKTOJOTHYECKUE CBEACHUS O CBOMCTBAX, COCTABE, MOJyUYCHHH U O€30IMacCHOM HCIIOJIb30Ba-
HUU BKXHEHUIITNX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKON JACSITEIbHOCTU YEIIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHble NMPU3HAKU NOHATHM, yCTaHaBIUBATh
MX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHATUS IIPU ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLICHUI OPTaHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIIOIB30BATh XUMHYECKYIO CUMBOJIMKY ISl COCTABIICHUSI MO-
JEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOW, COKpAIEHHOW) (OpMYJ OPraHMYECKUX BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKLUN, U3rOTABIMBATL MOJEIN MOJIEKYJI OPTaHUYECKUX BELIECTB JUIS
WJUTFOCTPALIMH MX XMMUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OpPMHPOBAHHOCTh YMEHHUI yCTaHABIMBATh NMPHUHAUICKHOCTh W3YUYEHHBIX OpraHUYeCKUX
BEIIECTB 110 UX COCTaBY U CTPOEHUIO K ONPENEIEHHOMY KIIAacCy/TpylIe COeIuHEHUI (yriaeBo1o-
POZBI, KMCIOPOA U a30TCOAEPIKAIINE COSAUHEHHsI, BBICOKOMOJIEKYIISIPHbIE COEAMHEHUS), 1aBaTh
UM Ha3BaHMs 1o cucreMarudyeckoi HomeHknaType (IUPAC), a Takke mpuBOANUTH TPUBUAIBHbBIE
Ha3BaHUS OTJENIbHBIX OPraHWYECKHUX BEIIECTB (ITHUJICH, MPOIWIIEH, aleTUJIeH, STHJICHIIHUKOJIb,
rMLepuH, ¢peHo, Gopmaabaeru, aleTanbIerul, MypaBbuHas KUCJIO0Ta, YKCYCHasi KUCIIOTa, OJie-
MHOBasl KUCJIOTA, CTEAPUHOBAsI KMCIIOTA, III0K03a, PPYKTO3a, Kpaxmall, LeJTI0103a, TIUIIKH);

c(OpMHUPOBAHHOCTh YMEHHMSI ONPEAEIIATh BUIbI XMMHUECKOIN CBA3M B OPraHUYECKUX COEIU-
HEHMSIX (OJIMHApHBIE U KpaTHbIE);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHSATH MOJOKEHUSI TEOPUU CTPOEHUS OPraHUYECKUX Be-
mecTB A. M. bByrnepoBa a5 00bsICHEHHUS 3aBUCIMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U CTPOE-
HUS; 3aKOH COXPAHEHUsI MacChl BELIECTB;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOEHHUE, (PU3NUECKUE U XHUMUYe-
CKH€ CBOMICTBa TUIUYHBIX MPEACTABUTEIEH Pa3IMUHBIX KJIACCOB OPraHMYECKHX BEIIeCTB (METaH,
3TaH, TWJIEH, MPONMJIEH, aleTuieH, OyraaueH-1,3, metunOyraauen-1,3, 6eH3011, METaHOM, 3Ta-
HOJI, 3TUJICHTJIMKOJIb, TIUIEPUH, (EHOJI, alleTalbAeTHua, MypaBbUHAs U YKCYCHasl KUCIIOTHI, [III0-
K033, KpaxMmaJl, LIEJUI0JI03a, aMUHOYKCYCHasl KHMCJIOTa), WIUIIOCTPUPOBATh I€HETHUYECKYIO CBS3b
MEXIy HAMH YPABHEHUSMH COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUI C UCIIOIb30BAHUEM CTPYK-

TYpHBIX (popmMyI;



C(OPMHUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh HCTOYHUKU YIJIEBOAOPOAHOTO  ChIPbs
(He(Th, IPUPOAHBIN Ta3, Yroib), CIOCOOBI UX MEPepadOTKU U MPAKTHUYECKOE NMPUMEHEHHUE Mpo-
JYKTOB TIEPEPabOTKU;

c(OpPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUYMCICHUS M0 XUMHYECKUM ypaBHEHHSM (Mac-
Cbl, 00bEMa, KOJMYECTBA MCXOJHOI'O BEIIECTBA WM IPOAYKTAa pEaKkIMM [0 M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOT'O U3 UCXOHBIX BEILECTB WM IPOAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHUH BJaJIeTh CUCTEMON 3HAHUI 00 OCHOBHBIX METO/AX HAYYHOTO
MO3HAHUS, UCIIOJIb3YEMbIX B XMMHUU TPU M3YyYCHUU BEIIECTB M XUMHUECKUX SIBJICHUHN (HaOitome-
HUE, U3MEPEHUE, FIKCIIEPUMEHT, MOJICIINPOBAHUE), UCIIOIb30BATh CUCTEMHBIE XUMUUYECKUE 3HAHUS
JUIsl IPUHSATHS PELICHUH B KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMHU M HX
IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHHUH COONIOATh IpPaBUia IOJI30BAaHUS XMMHYECKOH mHoCynod u
7a00paTOpHBIM 000pYIOBAaHKUEM, a TAK)Ke MpaBUiIa OOPAICHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OpPMHPOBAHHOCTh YMEHUHU TUIAHUPOBATH M BBINOJIHATH XUMHUYECKUI SKCIIEPUMEHT (TIpe-
BpAlllCHUsl OPraHWYeCKUX BEIIECTB IIPM HArpeBaHUM, IOJIYYCHHME JTHJICHA M HU3YYEHHUE €ro
CBOWCTB, KQUECTBEHHbIC PEAKI[NN OPraHMYECKUX BEIIECTB, ICHATYpaLus OCJIKOB MPU HarpeBaHUH,
[[BETHbIE PEaKIMH OCJIKOB) B COOTBETCTBUHU C MPABUJIAMHU TEXHUKH 0€30M1aCHOCTH IPU 00paIlieHUH
C BEIIECTBAMM U JIAOOPaTOpPHBIM 000PYAOBAaHUEM, IIPEICTABISTh PE3YJIbTaThl XUMUYECKOTO 3KC-
nepuMeHTa B (hopMe 3amnucu ypaBHEHHI COOTBETCTBYIOIUX peakUuil U pOpMyJINpOBaTh BBIBObI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKU aHAJIU3UPOBATh XUMHUECKYIO MH(pOpMAIHIO, MO-
Jy4aeMyIo U3 pa3HbIX HCTOYHUKOB (cpeacTBa MaccoBoi nHpopmauuu, UHTEpHET U Ipyrux);

c(OpPMHPOBAHHOCTh YMEHUI COOJI0AATh MpaBMIa 3KOJOIMUYECKH 11EJIecO000pa3HOro mnose-
JIeHUs! B OBITY U TPYJOBOM JESITEIBHOCTH B IIEJIIX COXPAHEHMSI CBOETO 3710POBbsI U OKpY’KaroLIEei
IIPUPOJIHOM CpeAbl, OCO3HABaTh ONACHOCTb BO3JECHCTBUS HA JKUBBIE OPraHU3MBbI OIPEIEIEHHBIX
OpPraHMYeCKUX BEIECTB, MOHMMAas cMbIch mokaszarens [1/IK, moscHsATs Ha mpumepax crnocoObl
YMEHBILIEHUS U IPEJOTBPAILECHUS X BPEJHOIO BO3IECHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIst 00y4aroUMXcs ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbsI: YMEHUE NTPUMEHSTH 3Ha-
HUS1 00 OCHOBHBIX JOCTYITHBIX METOJIaX O3HAHUS BEILECTB U XUMUYECKUX SIBJICHHIA;

JUISL CJIETIBIX U CIIa0OBHUAAIIMX OOY4YaOLIUXCS: YMEHUE HUCIIONIb30BaTh pelibe()HO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu Xumuueckux Gopmyt.

11 KUIIACC

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O0mas 1 HeopraHu4eckasi XuMUs» OTPaXaroT:

c(hOpMUPOBAHHOCTDH TIPEACTABICHUIN: O XUMUUYECKONU COCTABIISIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XMMHHU B TIO3HAHWUM SIBICHUN TPHUPOABLI, B (POPMUPOBAHUU MBIIIJICHHUS H
KYJIbTYpbl TUYHOCTH, €€ (PYHKITMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM IS PEIICHUsI TTPaKTUYe-
CKHX 3a/1a4 U DKOJOTHYECKH 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U MPUPOIHOMN cpe-
ae;

BJIaJICHUE CUCTEMOM XMMMUYECKUX 3HAHWMH, KOTOpas BKIIFOYAET: OCHOBOIIOJIATAIOIIUE TOHS-
TUS (XUMHUYECKUHN DJIEMEHT, aTOM, U30TOT, S-, P-, d- 3JIEKTpOHHBIE OpOUTAIM aTOMOB, HOH, MOJIE-
KyJia, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTH, DJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHh OKUCIICHUS, X U-
MUYECKasl CBsI3b (KOBaJEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOHAS ), KPUCTAITNIECKAsT PEIIET-
Ka, TUNbl XUMHUUYECKUX PEAKLHI, PACTBOP, JIEKTPOJIUTHI, HEITIEKTPOIUTHI, SIEKTPOIUTHYECKAS
JIACCOLIMAMs, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUUYECKON PEaKIMU, XUMHUYECKOE paB-
HOBECHE);TEOPUH U 3aKOHBI (TCOPHS NEKTPOTUTUIECCKON AUCCOIUAINH, TEPHOINIECKHit 3aK0oH /I,
N. Menpaeneena, 3aKOH COXpAaHEHUS MACChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAILCHUS SHEPTUU
pU XUMHYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH, CUMBOJIHYECKHUNA SI3BIK XUMHUH, MUPOBO33PEHYE-
CKHME 3HaHMS, JIeKalMe B OCHOBE NMOHUMAHUA MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJIE-
HUH, (pakTOIOTHYECKHE CBEJCHHS O CBOWMCTBAX, COCTAaBe, MOMYUYEHUH M 0€30MaCHOM HCIOIb30Ba-
HUW BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTHIECKOM NESITEIHHOCTH YEJIOBEKA,;



C(OPMHUPOBAHHOCTh YMEHUI BBIABIATH XapaKTEpPHbIC NMPU3HAKU MOHSATHH, YCTaHABIMBATb
UX B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHS NIPU ONMCAHUM HEOPraHUYECKHUX Be-
IIECTB U UX MPEBpaIICHUI;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XWMHUYECKYI0 CHMBOJHKY JJISi COCTaBJICHUS
GopMyn BeIIECTB M YPaBHEHUM XHMMUYECKMX pEaKIHi, CHUCTEMAaTHYECKylHd HOMEHKIIATYpy
(IUPAC) u TpuBHaJIbHbIE Ha3BaHMS OTIEJIbHBIX HEOPraHMYECKUX BEIIECTB (YrapHbIi ras, yrie-
KUCIIbIH ra3, aMMuaK, raiéHasi U3BecTb, HeraléHasi U3BecTh, IUThEBAs COJla, IUPUT U JIpYyTHUe);

c(OpPMHPOBAHHOCTh YMEHUI ONpPEAEATh BAJICHTHOCTh U CTENCHb OKUCIICHHSI XMMHYECKHX
3JIEMEHTOB B COEIMHEHUAX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOM CBsA3M (KOBaJEHTHAas, MOHHA,
METaJUIn4YecKas, BOJOPOJHAs) B COEIMHEHUAX, TUIl KPUCTAJUINYECKON PEIIETKH KOHKPETHOIO Be-
niecTBa (aTOMHas, MOJIEKYJIIpHAs, MOHHAs, METAJUIMUECKasi), XapaKTep Cpellbl B BOJHBIX pacTBO-
pax HEOPraHUYECKUX COCANHECHUN;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIUBATh NMPUHAUICKHOCTh HEOPTraHWMYECKHX BEIIECTB
II0 UX COCTaBY K OIpeNeNEHHOMY KJIacCy/TpyIIie COeANHEHUH (IPOCThie BEIEeCTBA — METaIbl U
HEMETaJLIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUH PacKpbIBaTh CMbICI Nepruoguueckoro 3akona J[. 1. Mennenee-
Ba U JIEMOHCTPUPOBATh €r0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO M IPOTHOCTUYECKYIO (PyHK-
1IUH;

c(OpMHUPOBAHHOCTh YMEHUIN XapaKTEPU30BaTh 3JEKTPOHHOE CTPOCHUE ATOMOB XUMHUYECKUX
aneMmeHTOB 14 nepuonos llepnonnueckoii cucremsl xumudeckux anemeHToB [l. 1. Menneneesa,
UCIIOJIB3YS MOHSTHS «S-, P-, d-DJIEKTPOHHBIE OPOUTANINY, «IHEPIETUUECKUE YPOBHUY», OOBSICHSTDH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHUH 110 NepHoJaM U
rpymnmam [lepuoandeckoil cucremsl XuMudeckux 1eMeHToB /. 1. Menneneesa;

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh (OMUCHIBATH) OOLME XMMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEILECTB Pa3IMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHWE T'€HETUYECKOU
CBS3M MEXAY HEOPTaHWYECKUMU BEILECTBAMU C ITIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOLIUX XUMHU-
YECKUX PEaKLUil;

c(OPMHPOBAHHOCTh YMEHHs KJIACCU(PULUUPOBATh XMUMHUYECKHE PEAKLUUU 10 Pa3IMyHbIM
NpU3HaKaM (YHCIy M COCTaBy PEarupyrollfx BEIIECTB, TEIUIOBOMY 3((dEeKTy peakuuu, u3MeHe-
HUIO CTENIEHEW OKHCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKLUH, YYACTHUIO KaTalu3aTopa);

c(OpMHPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHMS PEAKIIMM pa3IMYHbIX TUIIOB, MTOJIHBIE U
COKpAIllEHHbIE YPaBHEHUS PeaKLUii MOHHOIO OOMEHA, YYUTHIBasl YCIOBUS, NIPH KOTOPBIX 3TH pe-
aKIIMY UAYT J10 KOHIIA;

c(OpPMHPOBAHHOCTh YMEHHUH MPOBOJAUTH PEAKLIMH, MOATBEP)KIAIOIINE KayeCTBEHHBINH CO-
CTaB PA3JIMYHBIX HEOPTaHWYECKUX BEILECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, IPUCYTCTBY-
IOIUE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHI pPacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIUii;

c(OpPMUPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHYECKON peakiuu OT
pa3InYHbIX (PAKTOPOB; XapaKTep CMELICHNUs XMMUYECKOTO paBHOBECHS B 3aBHCHMOCTH OT BHEII-
Hero Bo3zzeicTus (nmpuHuun Jlelllarense);

c(OpPMHPOBAHHOCTh YMEHHM XapaKTepH30BaTh XUMHUECKUE MTPOLIECCHI, JIEXKAIIHE B OCHOBE
MIPOMBIIIJIEHHOTO MOJIy4€HUs CEPHOU KUCIIOThI, aMMHUaKa, a Takke c()OPMUPOBAHHOCTH IPEJCTaB-
JeHui 00 OOIIMX HAy4YHBIX MPUHIMIIAX U KOJIOTMYECKHX MpoOsieMax XMMHYECKOTOo MPOM3BOJ-
CTBa;

c(OPMHPOBAHHOCTh YMEHUI NMPOBOANUTH BBIUUCIIEHUS C UCIIOIb30BAHUEM MOHATHUS «MACCO-
Basl J10JI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN ra30B MPU XUMHUUYECKHUX pEaKLUsiX, Mac-
ChI BellecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UM 00bEMY OJIHO-
ro U3 y4acTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOTO 3¢ (eKTa peakliuu Ha OCHOBE 3aKOHOB CO-
XPaHEHUs1 MacChl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHHUHN COONIIOAAThH TMpaBUjia TMOJIH30BAHUS XUMHUYECKON IMOCYION U
1a00paTOpHBIM 000pYIOBaHHUEM, a TaK)Ke MpaBUiIa OOPAIEHUs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;



c(OpMHUPOBAHHOCTh YMEHHH IUIAHUPOBATH M BBIMOJIHATH XUMHUYECKUH 3KCIEPUMEHT (pa3-
JIOKEHUE TEPOKCHUIA BOAOPOJA B MPUCYTCTBUU KaTaln3aToOpa, ONPEACIICHUE CPEIbl PACTBOPOB
BEIIECTB C IMOMOIIBI0 YHUBEPCAIILHOTO UHJIUKATOPA, BIUSHUE PA3JIMYHbIX (AKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIuu, peakllMi HOHHOTO OOMEHa, KaueCTBEHHBIC peaklud Ha cylbdar-, kapOo-
HaT- ¥ XJIOPHUJ-AaHUOHBI, HA KaTUOH aMMOHMS, PELIECHUE SKCIEPUMEHTAIBHBIX 3aJa4 M0 TeMaM
«Meramnsi» u «HemeTamns») B COOTBETCTBUU C MPaBUJIAMH TEXHUKH 0€30MacHOCTH mpu obOpa-
IICHUH C BEIIECTBAMHU U JIa0OPATOPHBIM 000PYI0BAaHUEM, MPEACTABIATH PE3YIbTaThl XUMHUUECKO-
ro JKCIIEpUMEHTa B (pOopMe 3amucH YpaBHEHHI COOTBETCTBYIOIIUX peakiuii U (HOpMyIUpPOBATH
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUUECKH aHATM3UPOBATH XMMHYECKYIO0 MH(OPMAIINIO, MM0-
JTy4aeMyIo U3 pa3HbIX UCTOYHHUKOB (CPe/ICTBA MaCCOBOM KOMMYHUKAaIUU, THTEpHET U npyrux);

c(OpMHUPOBAHHOCTh YMEHUH COONIOAATH IMpaBWIa YKOJIOTMYECKU I€I1ecO00pa3HOro MmoBe-
JEHUS B OBITY U TPYIOBOM ACSITEIHLHOCTU B IESX COXPAHCHUS CBOETO 3JI0POBbS M OKPYXKAIOIICH
MPUPOJHOMN Cpelibl, 0OCO3HABATh OMNACHOCTh BO3JIECHCTBHS Ha >KMBBIE OPraHU3MBbI OINPEICIEHHBIX
BEIIECTB, MOHUMAst cMbIcT mokazatens [1/IK, moscHsATh Ha mpuMepax CrocoObl YMEHBIICHHS W
MIPEA0TBPALIEHUS X BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsL 00YYaroLUXCsl ¢ OrPAHUYEHHBIMUA BO3MOKHOCTSIMU 3J0POBbS: YMEHHE TPUMEHSTh 3HA-
HUSL 00 OCHOBHBIX JOCTYITHBIX METOJaX MMO3HAHUS BEIIECTB U XUMUUYECKUX SBJICHUI;

JUISL CJIETBIX U CIIa0OBUAAIIUX OOYYarOLIUXCs: YMEHUE HUCIIONIb30BaTh Pebe()HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nis 3anucu Xxumudeckux GopMyiL.

Kpurepun u HOpMBI OLIEHKH 3HAHUH 00y4aIOIIUXCSA

1. OueHka yCTHOTO OTBETA:!

2. OtMeTKa «5»: - OTBET MOJIHBIN U NPAaBUJIbHBIA HA OCHOBAaHUM U3YYCHHBIX TEOPUH; - MaTepUall
U3JI0’KEH B ONPEACIEHHON JJOrMYECKOM II0CIEN0BATEIBHOCTH, JIUTEPATYPHBIM S3bIKOM; - OT-
BET CaMOCTOSITEJIbHBIM.

3. OtMmetka «4»; - OTBET MOJIHBINA U MPABUIbHBIA HA CHOBAHUHU M3YYEHHBIX TEOPHIL; - MaTepua
U3JI0’KEH B ONPEEIEHHON JJOrH4YE€CKON NOCIe0BaTENbHOCTH, IIPH 3TOM JIOMYLIEHbI ABE-TPU
HECYIIECTBEHHbIE OIIMOKH, UCTIPABICHHbIE 10 TPEOOBAHUIO YUUTEIIS.

4. Otmetka «3»: - OTBET MOJIHBIN, HO TP 3TOM JOIYIIEHA CYIIECTBEHHAs OLIMOKa UK OTBET
HEIIOJIHBIN, HECBA3HBIN.

5. Otmetka «2»: - Ipu OTBETE 0OHAPYKEHO HEMOHUMAHUE YYalIUMCS OCHOBHOTO COAECP KaHUS
y4eOHOro MaTepualla Ui JOMYIIEeHbl CYIIeCTBEHHbIE OLIMOKH, KOTOPBIE yUallUiiCsl HE MOXKET
UCIIPABUTH IIPU HABOJAIIUX BOMPOCAX YUUTENS, OTCYTCTBUE OTBETA.

2. OneHKa IKCHePUMEHTAJIBLHBIX YMEHHI
OreHka cTaBUTCS Ha OCHOBAaHUM HAOIOACHNUS 32 YUal[UMHCS U MIUCbMEHHOT'0 OTYeTa 3a padoTy.

1. Otmetka «5»: - paboTa BBIMOJIHEHA MTOJHOCTHIO U MPaBUIIBHO, C/IEJIaHbl IPaBUIIbHbBIE HAOIO-
JICHUS ¥ BBIBOJIBI; - SKCIIEPUMEHT OCYIIECTBIICH T10 IJIaHy C YIETOM TEXHHUKH 0€30IacHOCTH U
MpaBmJI PabOTHI C BENIECTBAMU U 000PYI0BaHUEM; - IPOSIBIIEHBI OPTaHU3AIMOHHO - TPYJOBbBIE
YMEHHUSI, TOIIEPKUBAFOTCS YHCTOTa pab0YEero MECTa U MOPSIOK (Ha CTOJIE, SKOHOMHO UCTIONb-
3YIOTCSl PEAKTHUBBHI).

2. Otmetka «4»: - paboTa BBIMOJHEHA MTPABUIILHO, CICJIaHbI MPAaBUIIbHBIC HAOTIOCHHS U BBHIBO-
JIBI, HO TIPH 3TOM JKCIICPUMEHT MPOBEJICH HE IMOJTHOCTHIO WIIH JIOMYIIEHBI HECYIIeCTBEHHBIC
OIIMOKHY B paboTe ¢ BEMIECTBAMU U 000OPYIOBAHUEM.

3. Otmetka «3»: - paboTa BHITIOJHEHA PABWIIBHO HE MEHEE YeM HaITOJIOBHHY HJIH JIOMYIIEHA
CyIIIECTBEHHAs OIIMOKa B X0/I€ SKCIIEPUMEHTa B 00BsICHEHUH, B 0(OpMIICHHH PabOThI, B CO-
0JIr0IeHNH TIPAaBUJT TEXHUKU O€30MMacHOCTH Ha paboTe ¢ BellecTBaMU U 000pyI0BaHUEM, KO-
TOpasi UCIIPABIISETCS IO TPEOOBAHUIO YUUTEIIS.



4. OtMeTKa «2»: - TONyIIeHHI ABe (1 00JIee) CYIEeCTBEHHBIC OITMOKHU B X0J1€: IKCIICPUMEHTA, B
00BsICHEHUH, B OPOPMIICHUN PaOOTHI, B COOIOCHNY MPABUII TEXHUKH 0€3011aCHOCTH MPH pa-
00Te ¢ BemecTBaMH U 000PYAOBaHUEM, KOTOPBIC YUAIIUHCSI HE MOXKET UCTIPABUTh JTaXKe IO
TpeOOBAHUIO YUHUTEINS; - pad0Ta HE BBIIOJHEHA, Y YYaIIerocst OTCYTCTBYET IKCIIEPUMEHTAb-
HbIC YMEHHSL.

3. OueHka yMeHHMii pelIaTh pacyeTHbIe 3a1a4u

OtMeTKa «5»: - B JIOTHYESCKOM pacCyXaA€HUU U PCIICHUHN HET OH_II/I6OK, 3a1a4a peiuicHa pannuo-
HaJIbHBIM CHOCO6OM;

OtmeTKa «4»: - B JIOTMUECKOM PacCy>KICHUH U PEIICHUs HET CYIIECTBEHHBIX OIKUOOK, HO 3aa4a
peleHa HepaMoHAIbHBIM CIIOCOOOM, WIIM JIOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIIHOOK.

OtmeTka «3»: - B JIOTHYECKOM PACCYKICHUH HET CYIIIECTBEHHBIX OMIMOOK, HO JAOMYIIEHa CYIIe-
CTBEHHAs OITMOKAa B MATEMAaTHYECKHX pacueTax.

OTMeTKa «2»: - UMeeTCs CYIICCTBCHHBIC OIIMOKH B JTOTMYECKOM PacCCy>XKaA€HHUU U B pCIICHUU; -
OTCYTCTBHEC OTBCTA Ha 3aJaHUC.

S. OuneHka NMCbMEHHBIX KOHTPOJIBHBIX padoT
OTmeTKka «5»: - OTBET MOJHBIN U MPaBHIBHBIN, BO3MOYKHA HECYIIECTBEHHAs OIINOKA.
OtMeTKa «4»: - OTBET HEMOJIHBIN WU JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OMIMOOK.

OtMmeTKa «3»: - pa60Ta BBITIOJIHCHA HE MCHCC UEM HAIIOJIOBUHY, JOIIYIICHA OAHA CYIICCTBCHHAA
OIIMOKa U IIpU 5TOM ABC-TPU HECYIICCTBCHHBIC.

OTMeTKa «2»: - pa60Ta BBIIIOJIHCHA MCHBIIIC UEM HAIIOJIOBUHY HJIM COLACPIKUT HECKOJIBKO CYyLIC-
CTBCHHBIX OH_II/I6OK; - pa60Ta HC BBIIIOJIHCHA.

[Tpu onieHKe BBINOIHEHUS TMCbMEHHOW KOHTPOJIBHON pabOThl HEOOXOAMMO YUYUTHIBATh TpeOOBa-
HUS €IMHOTO opdorpapuueckoro pexxuma

OuneHka TecTOBBIX padoT

TecThl, cOCTOSIINE U3 TISITH BOIIPOCOB MOYKHO HCITOJIB30BATh MOCIIE U3YUCHUS KXKIOTO MaTepralia
(ypoka). Tect u3z 10-15 BOonmpocoB UCTIOMB3YETCS JAJIsSI IEPUOTUIECKOTO KOHTPOJIS.

Tect n3 20-30 BonpocoB HEOOXOAMMO HCTIONIb30BATh JIJIsl MTOTOBOTO KOHTPOJIS.
[Tpu orleHMBaHUM UCIIOJIB3YETCS CIIEAYIOIas IIKaa:

JUISL TECTA U3 S5 BOIIPOCOB

* HET OMIMOOK — OLIEHKa «5»;

* 0/1Ha OoIMOKa — OLIEHKa «4»;

* IBE OIMOKH — OIICHKA «3%»;

* TpU OIMOKHN — o1ieHKa «2». J{ns Tecta u3 30 Bompocos: ¢

25-30 npaBUIIBHBIX OTBETOB — OLIEHKA «5»;

* 19-24 nmpaBWIBHBIX OTBETOB — OLIEHKA «4»;

* 13-18 npaBUIBHBIX OTBETOB — OLIEHKA «3»;



* MeHbIIEe 12 MpaBUIBHBIX OTBETOB — OLICHKA «2).



I'paduk kouTpoLHBIX MeponipusiTuii  10kJ1acc
KoauuecTBouacos
HanmeHnoBaHnuepasaejioB U
Ne n/m pasi KoHTpoJibHbIE
TeMIIPOrpaMMbl Bcero IIpakTH4eckne padoThI
padoThI
Aarta JarTa
Pa3nen 1.TeopeTudyeckue 0OCHOBBI OPraHUYECKOH XUMUH
[Tpenmet opranndeckoii xumuu. Teopus
1.1 CTPOECHUS OPraHUYECKUX COCTMHEHUN A. 3
M. bytneposa
Uroronopazneny 3
Pa3znen 2.YriaeBoaopoanbl
2.1 [IpenenbHbIE YIIIEeBOOOPOABI — AJIKAHBI 2
HenpenenbHble YyriIeBOAOPOIbI: alTKEHBI,
2.2 pea YHICBOROPOA 6 1 23.10
AJKaIMEHBI, ATKUHBI
2.3 ApomaTHuieckue yrieBog0pOoIbl 2
[TpupoaHbIE HICTOYHUKH YTIEBOJAOPOIOB U
2.4 PHPOA YHICBOAOPOA 3 1 15.01
uX rnepepadoTka
Hroro no pazneny 13
Pa3nen 3.KuciiopoacoaepxanmueopranuyecKkuecoeMHeHus
3.1 Cnuptel. ®enon 3
Anpaerunsl. KapOboHoBbIe KUCTOTHL. CIOXK-
3.2 ACTIVIRL 24P 7 1 26.02
HbIE AGUPbI
3.3 VYrneBoib 3 1 22.04
Hroro no pazneny 13

Pa3znea 4.A30TconepkanmueoprannyecKkuecoeIuHeHu st




4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 3 ‘ ‘
Hroro no pazgeny 3
Pa3znen S5.BbicokomolieKyJISIPHbIeCOETUHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 ‘ ‘
Hrtoronopaszneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAM- 14 ) )
ME
TEMATHYECKOE INTAHUPOBAHUE 10 KJIACC
KoanuyecrBouacon
N;.) HanMenozaHnepasne.ﬂon 7 Konrpoabupie  TIpaKTiueckue 3;16:Tp(;ﬂﬂble (uugposbie)
n/m | TeMIpPorpaMmmbl Bcero paGoTh! paBoTh! o0pa3oBaTe/IbHbIEpeCcypPChI
Aara aara
Pa3znen 1. Teopernyeckue 0CHOBBI OPraHMYECKON XMMHUH
IIpenMer opraHu4yecKou Xu-
.T -
1.0 | M T SOPICIPOCHI O 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
TaHUYECKHUX COCTUHEHHH A.
M. byrtneposa
Hroronopazneny 3
Pa3nen 2.YraeBomxopoabt
IT
2.1 PCACIIIEE YTIEBOROPOART 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHbI
H -
22 CHPEACIEHEIE YITICROAO0PO 6 1 23.10  https:/resh.edu.ru/subject/lesson/5412/start/212563/
JIbl: QJIKEHBI, aJIKaIUEHBI, aj-




KHHBI

)3 Apomarnyeckue
) YIIIEBOJOPO/IbI

https://resh.edu.ru/subject/lesson/4775/start/150494/

[IpupoaHbIe HCTOYHHUKH YT-
2.4 JIEBOJOPOJIOB U UX Tepepa- 3
0oTka

Hroro no pazgeny 13

1 15.01

https://resh.edu.ru/subject/lesson/6148/start/170461/

Pa3znen 3.KucnopoaconepkamueopraHndecKnecoeTnHeHust

31 Critorss. deton 3 https://resh.edu.ru/subject/lesson/4769/start/150550/
' PIaL https://resh.edu.ru/subject/lesson/5727/start/ 150577/
A . Kap6
3.2 JIRACTHARL RApOOHOBHIS 7 26.02  https://resh.edu.ru/subject/lesson/4776/start/150604/
KUACIOTHI. CIIOKHBIE YPHUPBI
33 YrieBoabl 3 1 22.04 https://resh.edu.ru/subject/lesson/6150/start/150687/
Hroro no pazgeny 13

Pa3nes 4.A30TconepkamMeopraHn4ecKHecoeIHHeH U1

41 AMUHBI. AMUHOKHCIIOTBHI. 3
) Benku
Hroro no pazneny 3

https://resh.edu.ru/subject/lesson/4743/start/150742/

Paspnen S.BbicokoMOJIeKY IsIPHbIECOEIMHEHHSA

[Tnactmaccel. Kayuyku.

5.1 2 | https://resh.edu.ru/subject/lesson/6095/start/150823/
BonokHa
Hroronopazneny 2
OBIIEE KOJIMYECTBO YACOB 34 )

[10 ITPOT'PAMME




I'paduxk koHuTpoOIBLHBIX MeponpusiTuii 11 Kiace

KoanuecTBo 4acoB

HanmenoBaHue pa3iesioB U TeM
Ne i/t Konrpoabnbsie IIpakruyeckue
MPOrpamMmbl Bcero
padoThI padoThI
Aara Jgara
Paszgen 1.TeopeTnyecKMeoOCHOBLIXMMHUM
Crpoenue atomoB. Ilepuonnueckuit
11 3akoH u Ilepnonnueckas cucrema 3
’ xuMu4deckux 3yemMeHToB /. . MeH-
JierneeBa
12 Crpoenue BemectBa. MHOrooopasue 4
' BELIECTB
I1.11.3 XUMUYECKUE PEAKIIUU 6 1 05.12 1 14.11
Hroro no pazgeny 13
Paznen 2.Heoprannueckasixumusi
2.1 Mertamisl 6 1 23.01
2.2 Hewmeramisl 1 19.03 1 02.04
)3 CBs13b HEOPTaHUYECKUX U OpraHUYe- )
' CKHX BEIIECTB
Hroronopaszneny 17
Paznea 3. Xumus u :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroronopazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3




TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

KoanuecTBo 4acoB

No /i HaumeHoBaHue pa3je- Kontposbmbie  Ipaxrieckne DJIeKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
bl
JIOB M TeM NporpamMmbl  Bcero paGoTI paGoThI pecypc
aara Jgara
Pa3zgen 1.TeopeTnyecKkneoCHOBLIXMMHUM
Crpoenue atomos. Ile-
PUOIUYECKUI 3aKOH U
I -
1.1 CPHOMATECKAT CHCTE 3 https://resh.edu.ru/subject/lesson/2053/start/
Ma XUMUYECKHUX JIe-
meHToB JI. 1. Mennene-
eBa
12 Crpoenne periecTBa. 4 https://resh.edu.ru/subject/lesson/558 1/start/151081/
MHoroo6pasue BelecTB
IL.11.3 XUMHYECKUE peaKIUU 6 1 05.12 1 14.11 https://resh.edu.ru/subject/lesson/4938/start/151107/
Hroro no pazgeny 13
Pa3nen 2.Heoprannyeckasixumusi
2.1 Mertamisl 6 1 23.01  https://resh.edu.ru/subject/lesson/3493/start/151213/
22 Hemeraisl 9 1 19.03 1 02.04  https://resh.edu.ru/subject/lesson/5939/start/151320/
CBs13b HEOPraHUYECKUX
2.3 1 OPTaHUYECKUX Be- 2 https://resh.edu.ru/subject/lesson/4960/start/151374/
LIECTB
Hroronopaszneny 17
Paznea 3.Xumus u :Ku3Hb
3.1 XHUMHA U )KU3HD 4 https://resh.edu.ru/subject/lesson/3504/start/151485/
Hroronopazneny 4
OBLIEE KOJIMYECTBO YACOB 34 ) 3
1O ITPOTPAMME




INOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC

Ne
n/
n

Temaypoxka

KoaudecTBO 4acoB

Bce
ro

KoHuTtpoJsb
HbIe
padoThI

IIpakTHyec
KHe
padoTshI

Jdara
U3y4eH
us

DJIeKTPOHHBbIe UH(POBbIE
Opa3oBaTeJibHbIE pecypchl

Jlomainee
3ajjaHHe

IIpenmer opranu-
YECKOM XUMUH, €€
BO3HUKHOBEHUE,
pa3BuTHE U 3HaYe-
HUE

04.09

https://resh.edu.ru/subject/lesson/6149/start/17
0388/

[I.1ynp 1-4

Teopus crpoeHus
OPraHUYECKHUX CO-
equHeHui A. M.
bytnepoga, €€ oc-
HOBHBIE MOJIOXKeE-
HUS

11.09

https://resh.edu.ru/subject/lesson/6149/start/17
0388/

[1.2ynp.1-4

[Ipencrasnenue o
KJaccuukanuu
OpraHMYECKUX Be-
mectB. HomeHk1a-
Typa (cucreMaTH-
4yecKasi) U TPUBHU-
aJIbHbIE HA3BAaHUS
OpraHMYECKUX Be-
LIECTB

AJTKaHBI: COCTaB U
CTpPOEHHE, TOMOJIO-
TUYECKUU PAI

18.09

25.09

https://resh.edu.ru/subject/lesson/6149/start/
170388/

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

3agaHue B
TeTpaau

I1.3 ynp.1-

MertaH u 3TaH —
MPOCTEUIINE TPEI-
CTaBUTECIIN aJIKAHOB

02.10

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

I1.3
ynp.4,5




AJIKeHBI: COCTaB U
CTPOEHUE, CBOM-
CcTBa

09.10

https://resh.edu.ru/subject/lesson/5412/start/
212563/

[1.4 ynp.1-

OTUJIEH U IPOIu-
JIEH — MIPOCTEM-
IKE TPeCTaBUTE-
JH AJIKEHOB

16.10

https://resh.edu.ru/subject/lesson/5412/start/
212563/

1.4
ynp.4.5

Ilpakmuueckasn
paooma Ne 1.
«Ilonyuenue 3mu-
JleHa u uzyyeHue
€20 ceolcme»

23.10

He 3agano

Ankanuensl. byra-
nuen-1,3 u me-
TunoyraaueH-1,3.
ITonydyenue cunre-
TUYECKOI0 KayuyKa
Y PE3UHBI

13.11

https://resh.edu.ru/subject/lesson/6152/start/
150850

1.5
ynp.1,2 (a)

10

11

AJKMHEL: COCTaB B
0COOEHHOCTH
CTPOEHHSI, TOMOJIO-
TUYECKUU PSI.
AnerniieH —
MPOCTEU I
MpEeACTaBUTEND
AJIKUHOB

Brruucnenus no
YPaBHEHUIO XUMU-
YECKOU peakLnu

20.11

27.11

https://resh.edu.ru/subject/lesson/5412/start/
212563/

I1.6 ymp. 3-
6 (a)

3aganue B
TeTpaau

12

ApeHbl: 6eH3011 U
Tonyos. Tokcuu-
HOCTH apPCHOB

04.12

https://resh.edu.ru/subject/lesson/4775/start/
150494/

I1.7 ynpl-3




13

I'eneTnueckas
CBSI3b YIJIEBOJOPO-
JIOB, IPUHAIJICKA-
IIMX K pa3JIMYHbIM
KjaccaM

11.12

3aganue B
TeTpaau

14

15

[IpuponHusle uc-
TOYHUKHU YTJIEBO-
JIOPOJOB: IPUPO-
HBII a3 ¥ NOIyT-
HbIe HE(TSAHBIC Ta-
3bl, He(DTh U MPO-
JIYKTHI €€ mepepa-
00TKH
[Tpuponnsie uc-
TOYHHUKU YTJIEBO-
JIOPOJIOB: TIPUPOJI-
HBIM Ta3 U MOIMYT-
HbIE HEPTSHBIE Ta-
3bl, HE(DTH U MPO-
JIIYKTHBI €€ mepepa-
00TKH

18.12

25.12

https://resh.edu.ru/subject/lesson/6148/start/
170461/

https://resh.edu.ru/subject/lesson/6148/start/
170461/

I1.8.9 co-
oO1ieHue

II. 8.9, 3a-
aHUE B
TETpaIu

16

17

KonrtpoJubnas pa-
0oTa mo pasjaeny
«¥YTJ1€BOAOPOABD
IIpenenbHbie O11-
HOQTOMHBIE CITUP-
TBI: METAHOJI U
9TAHOIL.
Bonoponnast cBsi3b

15.01

22.01

https://resh.edu.ru/subject/lesson/4769/start/15
0550/

He 3agano

I1.11

ymp.3,5
(a.6)

18

MuoroaromMHbie
CIIUPTHI: ITU-
JIEHTJIUKOJIb U

29.01

https://resh.edu.ru/subject/lesson/4769/start/15
0550/

.12
ymp.3,4




TIIULPUH

19

®DeHOoJ: CTpOoeHUE
MOJIEKYJIbI, (PHU3H-
YECKUE ¥ XUMUYE-
CKHE CBOMCTBA,
MPUMEHEHUE

05.02

https://resh.edu.ru/subject/lesson/5727/start/15
0577/

I1.13 ymp.
1,3

20

21

22

23

Anpneruapl: Gop-
MaJlbJIETU/I U alle-
Tanpaerua. Aie-
TOH
OIHOOCHOBHBIE
npeiesibHbIE Kap-

OOHOBBIE KHUCIIOTHI:

MypaBbUHAA U YK-
CycHas

Ilpakmuueckasn
paooma Ne 2.
«Ceoticmea pac-
meopa yKcycHou
Kuciomol»
CreapuHoBas 1
OJICMHOBAs KUCIIO-
TBI, KaK TpefcTa-
BUTEJTH BBICIITHX
KapOOHOBBIX KHUC-
JOT

12.02

19.02

26.02

04.03

https://resh.edu.ru/subject/lesson/4776/start/15
0604/

I1.14
ynp.1-3

I.15
ynp.2.7

He 3agano

Tpe3eHTa-
s, co-
oOmieHue

24

Mprb11a kak coau
BBICIINX KapOOHO-
BBIX KHCIIOT, UX
MOIOIIIEE IEUCTBUE

11.03

https://resh.edu.ru/subject/lesson/5952/start/
150631/

I1.16, co-
oOmieHue

25

CrnoxHuble 3¢upbl
KaK IPON3BOIHBIC

15.03

https://resh.edu.ru/subject/lesson/5952/start/
150631/

I1.16 ynp.5




KapOOHOBBIX KHUC-
70T. I'maponus
CIIOXKHBIX 3(UpoB

26

JKupsr: tunpoinus,
npuMeHeHue, Ouo-
JOru4ecKas pojb
AKHUPOB

01.04

https://resh.edu.ru/subject/lesson/5952/start/
150631/

I1.16, co-
o0menue

27

VYrieBroasl: COCTaB,
KJIaCCH(UKAITHUS.

Baxwueiimme npen-
CTaBUTEIH: TJIFOKO-

3a, hpyKTO3a, ca-
xapo3a

08.04

https://resh.edu.ru/subject/lesson/6150/start/
150687/

28

Kpaxman u uen-
JII0J103a KaK IIpH-
POAHBIC ITOJIUMEPHI

15.04

https://resh.edu.ru/subject/lesson/5413/start/
150714/

I1.17
ymp.5-7

29

KonTpoJsbnas pa-
0oTa no pa3aeny
«Kucsopoxaco-
JAepsKalue opra-
HHUYeCKHe coeH-
HEHUSD»

22.04

He 3agano

30

31

AMUHEL;
METWJIAMUH U
AHUJINH

AMMHOKHCIIOTBI
Kak amQoTepHbIe
OpTaHUYECKUE CO-
eIMHEHM, UX OHO-
JIOTHYECKOE 3Have-
Hue. [lentuael

27.04

06.05

https://resh.edu.ru/subject/lesson/4743/start/
150742/

I1.18ymp.1-

I1.19
ymp.1,2

32

benku kak npu-

13.05

https://resh.edu.ru/subject/lesson/4743/start/

I1.19 yp.




pOAHBIE BHICOKO-
MOJIEKYJISIPHBIE CO-
eIMHEHUS

150742/

OCHOBHBIE TOHA-
3 TUSL XUMHUU BBICO-
KOMOJICKYJISIPHBIX

COCIMHEHUN

20.05

https://resh.edu.ru/subject/lesson/6095/start/
150823/

[1.21,22

OCHOBHBIE METOBI
CHHTE3a BBICOKO-
34 MOJICKYJISIPHBIX CO-

CIMHCHHUIA.
IInacTmaccsl,

Kay4yKH, BOJIOKHA

27.05

https://resh.edu.ru/subject/lesson/4777/start/
170536/

I1.23

OBIIEE KOJIMYE-
CTBO HACOB I1IO
[NPOTPAMME

34

34




11 KJIACC

Ne Koan4yecTBO 4acoB Jo-
ara MallHee
A JIeKTPOHHBbIE U(PPOBHIE
n Temaypoka Bce  KoHTpoJuabHbIe IIpakTnyeckue u3yue 3a/laHue
o0pa3oBaTe/ibHbIE PeCypPChl
/ ro padoThI padoThbI HHUSA
n
XUMUYECKUH JIEMEHT. ) I1.1ymp.
A 5 | 05.09 https://resh.edu.ru/subject/lesson/64 13 yop
TOM. DJIEKTPOHHAs . -
P 79/start/150989/
KOH(UTYypalys aToOMOB
[Tepuonnueckuii 3aKOH U 11.2,3,
[Tepuonnueckas cucrema €000-
XUMHUYECKHUX DJIEMECHTOB ) eHue
https://resh.edu.ru/subject/lesson/20 B
. . MenpeneeBa, ux 1 12.09
. 53/start/
CBA3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTo-
MOB
3aKOHOMEPHOCTHU U3Me- 11.2,3,
HEHHUSI CBOMCTB XUMHYC- 3a/1aHNe
CKHMX DJIEMEHTOB U UX CO- B TETpa-
eIUHEHUN 110 maM u . u
oy https://resh.edu.ru/subject/lesson/20 A
nepuojam. 3HaueHue 1e- 1 19.09
53/start/
PHOMYECKOTO 3aKOHA U
CUCTEMbI XUMHYECKHUX
anemenToB JI.11. Menne-
JieeBa B pa3BUTHH HAYKU
Crpoenue BemecTBa. Xu- I1.4,5
MHYECKas CBS3b, €& BUIBI; . .6,7
g https://resh.edu.ru/subject/lesson/20 yip-»,
MeXaHU3Mbl 00pa30BaHuUs 1 26.09 cTp.28

KOBAJICHTHOHU CBSI3H.
Bonoponnas cBs3b

48/start/




BanenTtHocTh. DnekTpo- https://resh.edu.ru/subject/lesson/63 = I1.5,6
oTpuLaTenbHoCTh. CTe- 32/star Wnn.3an
5 MeHb okuciieHus. Bermie- 03.10 aHus
CTBa MOJICKYJISIPHOTO U t/151021/
HEMOJICKYJISIPHOTO CTPOE- https://resh.edu.ru/subject/lesson/55
HUSA 81/start/151081/
[TonsiTue 0 MUCTIEPCHBIX I1.9
6 Iii;iiﬁiﬁji?:;fg;ﬁ 10.10 https://resh.edu.ru/subject/lesson/49 Yup.1-6
39/start/151134/
MaccoBast 101151 BeliecTBa
B pacTBoOpe
Knaccudukanus u Ho- pe3eH-
MEHKJIaTypa Heopranuye- Tanus,
7 CKHX coeluHeHuil. ['ene- 17.10 https://resh.edu.ru/subject/lesson/24 = coo00-
THYECKasl CBA3b HEOpra- 40/start/ LICHUE
HUYECKHUX BEIIECTB, pa3-
JIMYHBIX KJIACCOB
Knaccudukanus xummde- I1.10
CKHX peakluid B Heopra- yrp.1-6
HUYECKOM 1 opraHuye-
g iﬁiﬁ;ﬁtﬁiggﬁ;fo_ 24.10 https://resh.edu.ru/subject/lesson/49
38/start/151107/
IIECTB; 3aKOH COXpaHEHUs
Y TIPEBPAIICHUS DHEPTUU
MIPU XUMUYECKUX PEaKI-
X
https://resh.edu.ru/subject/lesson/21 = I1.11,12,
CxkopocTts peaknun. O0-
9 paTUMBbIE peakuu. Xu- 07.11 02/start/ ) SAATHE
https://resh.edu.ru/subject/lesson/21 =~ B TeTpa-
MUYECKOE PaBHOBECHE
03/start/ pivzt
10 = Ilpakxmuueckas paboma 14.11 Hezana-




Noe 1. «Bnuanue paznuu- HO
HbIX (hakmopoe na cxo-
POCmb XUMU4ecKoil pe-
aKyuu
DNeKTpoNIUTHYECKas UC- I1.13
conuanus. [lonsitue o Bo- VYup 3-5
1 ?:ﬁ;izziggiawmne 2111 https://resh.edu.ru/subject/lesson/59
12/start/92791/
PeakuunnonHoro oomeHa.
['unponuzopraHnyecKux u
HEOPraHMYECKUX BEIIECTB
OKHCIUTEBHO- 11.14,15
BOCCTAROBITCIBHR P~ https://resh.edu.ru/subject/lesson/21 Yup-1-9
12 akiuu. [Torsarue 00 diiek- 28.11 cTp.84
04/start/
TPOJU3€ PACIIJIAaBOB U
pPacTBOpPOB coei
KonTtpoJuabsnas paéora nmo He 3a-
13 pasneny «Teopernue- 05.12 JTaHO
CKHe OCHOBBI XUMH I
MeTajsl, UX IOJ0KESHHUE II.16
B [Iepnoaunueckoii cucre- Yop.12,
M€ XUMUYECKUX HJIEMEH- 13
14 toB /1. 1. Menneneesa u 1212 https://resh.edu.ru/subject/lesson/34
0COOEHHOCTH CTPOCHUS 93/start/151213/
aTOMOB.
O6mmedn3nIecKuecBoic
TBaMETaJJIOB
CmuiaBbl METaLIOB. DJIEK- ‘ IIPE3€H-
15 S ———— 1912 https://resh.edu.ru/subject/lesson/35  Tarus,
23/start/151161/ c000-

HaIpsHKEHUN METaJUIOB

HIEHNE




XUMHUYECKUE CBOMCTBA NpEe3€eH-
16 ?E;Higmz;ﬁsizif it 26.12 https://resh.edu.ru/subject/lesson/58 22];2’1’
P, > IR, ' 14/start/151239/
MarHuii, aTroMUHUIN) U UX HICHHE
COETUHEHUN
XUMHUYECKUE CBOMCTBA Mpe3eH-
17 XDOMA. MEIH 1 X COC 09.01 https://resh.edu.ru/subject/lesson/35 | tauus,
DOME, MEA A ' 34/start/151266/ c006-
HEHUul
HICHHE
XHUMUYECKUE CBOKCTBA Mpe3eH-
https://resh.edu.ru/subject/lesson/16  Tarus,
18 LIMHKA, JKejie3a U X CO- 16.01
. 05/start/ Cc000-
eAMHEeHUHN
HICHHE
Ilpakmuueckasa paboma He 3a-
" _
19 No 2. "Pewenue yxcne 23,01 JTaHO
PUMEHMATIbHBIX 3A0aY
no meme «Memannvi»'"
Hemeramibl, nx moyioxe- I1.17
nue B [lepuoanueckoit Ypn.1-3
20 CUCTEME XUMHUYECKUX 30.01 https://resh.edu.ru/subject/lesson/59
snemenTos J{. . Menne- ' 39/start/151320/
JieeBa U 0COOEHHOCTH
CTPOCHHSI aTOMOB
®du3nYecKre CBOMCTBA I1.17
HEMETAJUIOB. AJUIOTPONIUS ) Ypn.4,5
21 HeMeTaIIOB (Ha mpHMepe 06.02 https://resh.edu.ru/subject/lesson/59
puMEp ' 39/start/151320/
KHCIIOpOo/ia, cephl, (hoc-
¢opa u yriepoaa)
X i ) -
FIMITCCIHE CBoHCTEa https://resh.edu.ru/subject/lesson/20 fpesed
22 rajoreHoB, CEpbl U UX CO- 13.02 TaIus,
. 75/start/
eIUHEHNN C000-




mICHUC

XuMHYeCKHe CBOMCTBA fpeseH-
3 as01a, hocodpa i HX co 20.02 https://resh.edu.ru/subject/lesson/20  Tarus,
T P ' 74/start/ c000-
eINHEHU
HIEHHE
. https://resh.edu.ru/subject/lesson/20 = mpe3eH-
XUMUUYECKHE CBOMCTBA
24 JIEPOJIA, KPEMHUS U UX 27.02 12/stary A,
YHIepoa, vp ' https://resh.edu.ru/subject/lesson/20 = co00-
COeIMHEHN
69/start/ HIEHUE
I HMeHCHIE BaKHOHILIX https://resh.edu.ru/subject/lesson/59  11.22
25 HepMeTaJmOB U UX COeu 05.03 39/start/1.51320)
- A ' https://resh.edu.ru/subject/lesson/59
HEHUI
13/start/151347/
O00011IeH1E U CUCTEMA- 3agaHue
TH3aIMs 3HAaHUH 110 TEME B TETpa-
H .B -
(HIEMETALII?. BRITHEIE https://resh.edu.ru/subject/lesson/20 o
26 HUs 110 YPAaBHEHUAM XU- 12.03
. 68/start/
MUYECKUX PEAKIUH 1
TEPMOXUMHUYECKUE pacue-
TBI
KonTtpoJsbnas paéora nmo He 3a-
27 TeMaM «MeTaLIbD» U 19.03 aHO
«HeMeTanabD»
Ilpakmuueckaa paboma He 3a-
Ne 3. «Pewenue yxcne- JIaHO
28  pumenmanvHbIx 300au 02.04
no meme "Hememan-
ast''»
29 Heopranuueckue u opra- 09.04 https://resh.edu.ru/subject/lesson/59  I118,19

HHUUYecKue KUcoThl. He-

13/start/151347/

VYmp. 5,6




OpPraHMYECKHE U OPTaHU- cTp. 99
YeCKHe OCHOBAHUS
AMpoTepHbIe HEOpraHu- I1.20
YECKHUE U OPraHUYECKHE VYup.1-
coenuHenus. ['enernye- https://resh.edu.ru/subject/lesson/49 = 3.5
30 1 16.04
CKasl CBSI3b HEOpraHu4e- 60/start/151374/
CKHX M OpraHMYeCKHUX
BEIIECTB
Posab xumuu B obecrieue- I1.23,
31 ngpiz:i;zf;z;:i;lme- | 23,04 https://resh.edu.ru/subject/lesson/35 fgeofne
. 04/start/151485/
BOI1 Oe30MacHoOCTH, pas-
BUTUU MEIUIIMHBI
[Ipencrasnenus o6 00- I1.22
1 E;T;fﬁi;ﬁoizﬂnif;r_mx | 07.05 https://resh.edu.ru/subject/lesson/35 ynp.6-8
. 14/start/151429/
YEeHHs BAXKHEUIITNX Be-
IIECTB
npe3eH-
13 UYenoBek B MUpE BEIIECTB | 14.05 https://resh.edu.ru/subject/lesson/35  Tarus,
1 MaTepuajoB 04/start/151485/ €000-
IIeHuE
34 Xumus u | 21.05 He 3a-
3I0POBBEYEIIOBEKA TTAHO
OBIIEE KOJIMYECTBO YA- 34 34

COB IIO [TPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O MPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

1. Xumus. [Ipumepnsie paboune nporpamMmel. [Ipeaqmernas TuHUS yaeOHUKOB

O. C. I'abpuensna, 1. I'. Octpoymona, C. A. Cnagkosa. 10-11xkmaccel :y4ue6.mocodue ms
obmeobpasosar. opranmzanwii / O. C. I'abpuensn, C. A. CnagkoB — M. : I[Ipocserie-
Hue, 2019

2. 0. C. I'abpuensn, U. I'. Octpoymos, C. A. CrnagkoB. «Xumus 10 kmaccy yueOHUK 2-¢
u3nanue,— M.: [Ipocsemenue, 2020

3. Xumus. 11 kmacc: yue6.uis obmieoopaszosar. opranm3anuii / O. C. I'abpuensia, U. T'. Oct-
poymoB, C. A. Cnagkos. Xumus. 10 kiacc. bazoBelii ypoBeHb. YueOHuk. — M.: [IpocBere-
Hue, 2019

4. O. C. I'abpuenss u np. Xumus. 11 kimacc. ba3oBsiil ypoBeHb. MeTogudeckoe mocooue.

4. O. C. I'abpuensia, 1. B. Tpury6uak. Xumus. 11 knacc. ba3oBblii ypoBeHb.

5. DnekTpoHHas popma ydeOHHUKa.

METOJUYECKHUE MATEPHUAJIBI 1J151 YUYUTEJIA
1. Xumus. [Ipumepnsie paboune nporpammsl. [IpenmeTHas nuHus yueOHUKOB
O. C. I'abpuensna, 1. I'. OctpoymoBa, C. A. Cnankosa. 10-11knaccel :ydye6.mocodue
1utst oomeoopazosat. opranuzanuii / O. C. ['abpuensH, C. A. CiagkoB — M. : [Ipo-
ceemenue, 2019
ITeyaTHble mocooust
- Cepus crpaBoYHBIX TaONMIl [0 OpraHMYeckoil xumuu. PykoBoxacTBa ans naboparop-
HBIX OINBITOB U MPAKTHUYECKUX 3aHATUH o xumuu (8-11 ki)
- Cepust TaOaMIl IO OPraHUYECKOW XMMHUHU.
- COOpHUKHM TECTOBBIX 3a/laHUM JJI1 TEMAaTHUYECKOTO U UTOTOBOT'O KOHTPOJIS.
-  YueOHo-s1a00paTopHOE 000py/A0BaHUE
- HaGop nst MoepoBaHus OPraHUIECKUX BEIIECTB.
- Komnexuuu: «Bonoknay, «Ilmacrmaccs», «Kayuyk», «HedTs u npoaykTsl ee nepepa-
00TKN», « KaMeHHBIN yTromb.
Y4eOHO-IpaKTHYECKOE 000pyAOBaHHE
- Habop «¥YrieBogopoasn».
- Habop «Kwucnoponocoaep:xaliiye opraHn4eckue COeIMHEHUS.
- Habop «Kucnotel oprannyeckue
- Habop «YrneBoasl. AMUHBD.
- Habop nocyap!l u npuHaAIEKHOCTEN Al YUEHUUYECKOT0 IKCIIEPUMEHTa, HarpeBaTeIbHbIE
npUOOPBHI.
CnpaBouHas IuTeparypa:
Xumus. CripaBOYHUK LIKOJIBHUKA U CTYAEHTA - 368 c.
Xumus B popmyinax. 8-11 knaccel. (aBt. B.B.Epemun) - 64 c.
Xumus B Tabnunax. 8-11 kmaccsl. (aBT. A.E.Haconosa) — 96c.
IleyaTHble mocooust
- Cepus cnpaBOuYHBIX TAOJIUI] 10 OpraHUYecKod XUMHUHM. PykoBojcTBa /s ja-
OOpaTOPHBIX ONBITOB U MPAKTUYECKUX 3aHIATUN 10 xumuH (8-11 Ki1.)
- Cepust TaOIMII IO OPraHUYECKON XMMMH.
- COOpHMKH TECTOBBIX 33JJaHUN JUISI TEMATHUYECKOT'O U UTOTOBOT'O KOHTPOJIS.
-  YueOHo-1a00paTOpHOE 000PYy/A0BaHUE
Komnexun:
- - AnoMuHUHN — 1 KOMILIEKT.
- Bonokna nemoHcTpaniMoHHbIE — 1 KOMIUIEKT.
- KameHHsbI#1 yrosib ¥ IPOJYKTHI €ro nepepadoTKu — | KOMIUIEKT.
- Mertannsl — 1 KOMIUIEKT.
Mumnepansl 1 TopHable Topos! (20 BUA0B) — | KOMITIEKT.
Mumnepansl 1 TopHabie Topos! (40 BUI0B) — | KOMITIEKT.



Hedts 1 mpoaykTs! ee mepepaboTku — 1 KOMIUIEKT.
[TnacTtmacchl — 1 KOMIUIEKT.
Crexo u u3zenus u3 crekia — | KOMIUIEKT.
TomnuBo — 1 KOMILJIEKT.
UyryH u cranb — | KOMILIEKT.
- Illxana TBeprOCTH — 1 KOMIUIEKT.
YuyeOHO-IpaKTHYEeCKOe 000pyAOBaHHE
- Habop «Yrneromnopoasiy».
- Habop «KucnopomocoaepkanmeopraHunaeCKiuecoOeIHHCHUSD.
- Habop «KwucioTeiopranudeckue
- Habop «YrneBonbl. AMUHBI.
- HaGop nocynbl U npuHaIeKHOCTEN ISl YIEHUYECKOTO SKCIIEPUMEHTa, HarpeBa-
TEJIbHBIE TPUOOPHI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEP-
HET

KoMnbrorep 1 MyJaIbTUMEIUNUHBIN TPOEKTOP.

CD u y4eOHBbIE caliThbI
1.chem.msu.su - Ha caiiTe "XumMnueckas Hayka u oopa3oBanue B Poccuu'':
"JaexkTpoHHasi oudanorexka no xumun' - chem.msu.su (paznen "Martepuansl s
mKkoiapHUKOB") U "lIkonpHOE XMMUYeckoe oOpa3zoBanue B Poccuu: ctanmapTel, yaeOHUKH,
OJIUMITMAJIbI, K3aMEHBbI" (MaTepualibl Ui yUYUTEICH U IKOIbHUKOB).
2.hemi.nsu.ru "OcHoBbl XuMHHU'"" - JJIeKTPOHHBIN yyeOHuK.Internet-u3nanue,
ucrpasjaeHHoe u nonosHeHHoe. Hoocubupck: HI'Y, 2001-2006. nouent HI'Y A.B.
Mamnyinos u B.1. PonnoHoB.iepuoanyeckas cucrema, OTBETHI K 3a1a4aM U Jp.

3. college.ru - pa3aen "OTKpBITOro Kouieqka" Mo XUMHH. DIEKTPOHHBIN y4eOHUK IO
XUMUHU 1t KoJIbHUKOB ¢ ClI-nmucka "Otkpseitas xumus 2.5" Paznen Xpecromarus -
non0opka KHUT U ctaTeil. On-line TecTupoBaHue (HEOOX0AUMA PETUCTPALIS).

4. school-sector.relarn.ru - "Xumus qis BCEX" u3 cepuun "OOyuaromue SHIUKIONETN "
CaiT coiepKuT TeKCTOBbIE U Tpaduueckue Matepuansl ( school-sector.relarn.ru )
pasmemiennasie Bo 2-M u3ganuu CDROM "Xuwmus st BCEX" 1999r

5. alhimikov.net - caiit "Alhimikov.net". Conep>xanue: 351eKTpoHHbIN yueOHHUK "OCHOBBI
o01el 1 HeopraHuyecKon XumMun'" s 8-9 Ki1.;

6. alhimik.ru - "Anxumuk" CoBeTbl aOUTypueHTY. YuuTeno XxumMun. CrpaBoyHUK (OYEHb
Oomb11as moadopka TabJIUI U CIIPAaBOYHBIX MaTEpUasOB).
http://chemworld.narod.ru/9. chemworld.narod.ru - caiit "Chemworld.Narod.Ru" Pa3nensr:
[TpakTHKa - IIKOJbHBIE OMBITHI, SKCIIEPUMEHTHI U MH. JIp.;

7. http://www.hij.ru. XypHan «XuMus U XKU3HBYIIOHATHO U 3aHMMATEIbHO PACCKa3bIBacT
000 BCEM MHTEPECHOM, YTO NMPOUCXOJUT B HAYKE U MUPE, B KOTOPOM MBI KUBEM.
8.http://chemistry-chemists.com/index.html. DnexkTponHsIil )xypHan «XUMHUKHA U XUMUSA», B
KOTOPOM IPE/ICTaBJICHBI OIBITH 110 XUMUU M 3aHUMaTelbHas WH(OpMAaLKs, TO3BOJISIONINE
YBJIEUb YYEHUKOB 3KCIIEPUMEHTAIbHON YacThIO IIPEIMETa.

9. http://c-books.narod.ru. BceBo3morkHas turepaTypa 1o XUMHUH.

10. http://www.prosv.ru/. ITocoGus ans yqamuxcs, B TOM 4Hcie JUIs TOATOTOBKH K UTOTOBOM
arrectauuu (OI'D u EI'D), meTonudeckue nocodust aisl ydutesneil, HaydHO-IOMYJIsSIpHas JIn-
TEpaTypa M0 XUMUH.

11. http://1september.ru/. XXypHan npenHazHadeH He TOJBKO aJis1 yunteneid. B HéM mpeacras-
JIeHO OO0JIBIIIOE KOJIMUYECTBO pabOT YUEHUKOB, B TOM YHCIIE UCCIEI0BATEIBCKOTO XapaKkTepa.
12. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii KOIBHBIN MOPTAT CO CChLI-
KaMu Ha 00pa30BaTesIbHbIE CAUTHI [0 XUMHH.

13. www.periodictable.ru. COopHUK cTaTeil 0 XUMHUYECKHUX dJIEMEHTaX, WUITFOCTPUPOBAHHBII
9KCIIEPUMEHTOM.
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