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MHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XMMHHM Ha YpOBHE cCpenHEero oOmero oOpa3oBaHHs paszpaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUKW K pe3yiabTaTaM OCBOCHHS  (emepanbHOW  00pa3oBaTebHON
nporpammel cpeanero odmiero obpazoanus (POII COO), npencraBieHHbix B DepepanbHOM
rocygapcTtBeHHOM oOpazoBarenbHoM ctangapre COO, ¢ yuérom KoHuenumu mpernogaBaHus
yueOHoro mpeamera «XuMHs» B 00pazoBaTeNbHBIX OopraHusaunusx Poccuiickoit Denepanuu,
peaTM3YIONINX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI, 1 OCHOBHBIX MOJIOKECHHN «CTpaTeruu
pasBuTusl BocnuTaHus B Poccuiickoit ®enepanuu Ha niepuoa a0 2025 ronma» (Pacnopsbkenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3paboTKe MpOrpaMMbl 1O XUMHH, K OINpeAeNeHUI0 oOmeit

CTpaTeruy 0OyueHUs, BOCIIMTAHUS U PAa3BUTHUS O0yYaroIUXCs CPEACTBAMU y4eOHOro MpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABHMJIM KOHIICTITYaJbHBIE TMOJOXKCHHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IENIEH, COJEpKaHHs, pPE3yJIbTaTOB OOydYeHHsS H
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe oOpa3oBaHHe, IIOJYy4aeMOE€ BBIIYCKHUKAMHU  00I1e00pa3oBaTelbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM 4YacThl0 MX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBEpILAIOIIMM 3TAllOM PEAIN3alUU Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPHUCYILUX LEJIOCTHOM CHUCTeME XHUMHYECKOro oOpa3oBaHus. OTH IIEHHOCTU
KacaroTcsl TO3HAaHUsI 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHMSI MUPOBO33pEHMsI M OOLIEH KyJIbTYypbl
YeJ0BEeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOI'O OTHOUIEHHS K CBOEMY 3I0POBBIO H
npupoaHoil cpene. Peannsyercs xuMudeckoe oOpa3zoBaHre 0OyJarONMMXCsl HA YPOBHE CPEIHETrO
o0miero oOpa3oBaHMs CPEACTBAMH y4eOHOTO IMpeamera «XUMHs», COJIEpPKAaHHE M MOCTPOCHHE
KOTOPOTO OINpEAETCHBl B IMPOrpaMMe MO XHMHUU C Y4ETOM CIEHU(PHUKA HAyKH XUMHH, €€
3HA4YCHUs B MIO3HAHUH MPUPOJIBI U B MAaTEPHATIBHOM KU3HHU OOIIECTBA, @ TAKXKE C YIETOM OOIIUX
Hesell ¥ NPUHIMIIOB, XapaKTEPU3YIOLUUMX COBPEMEHHOE COCTOSHUE CHCTEMBbI CpPEeIHEro oO0IIero
obpazoBanus B Poccutickoii @enepamm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyr0 poJib B COBPEMEHHOM
LUBWJIN3ALUK, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCHUT CBOH BKJaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3[JaHHUE LIEJIOCTHOIO MPEICTaBICHUS
00 OKpYKaroIleM MUpE KaK O €IWHCTBE MPHUPOJIBI H YEJIOBEKA, KOTOpoe (GOPMHUPYETCS B XUMHUU
HA OCHOBE IOHMMaHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILIEro MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHEM BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHo B3aMMOAEWCTBYSs C JPYrMMH €CTECTBEHHBIMM HayKaMH, XUMHUSA CTaja
HEOThEMJIEMOI 4YacTbI0 MUPOBOHM KyJIbTYypbl, HEOOXOAMMBIM YCIOBHEM YCHEIIHOTO TpyAa U
AKHU3HU KaXJoro wieHa obmectBa. CoBpeMEeHHass XMMHUsl KaK HayKa CO3MJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJOIMH HaIlpaBjeHa Ha pEelIeHHe INI00aNbHbBIX MPO0JIEM YCTOHUMBOrO pa3BUTHS
YeJI0OBEYECTBA — CBIPbEBOI, SHEPreTHYEeCKOM, NHIIEBON, 3KOJOIMYECKOW Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM C OOMmMMHU HENSMH W TNPUHIUANAMH CPEIHEro o0mero oOpa3oBaHMUS
cozepkanue npeamera «Xumus» (10—-11 kmacesl, 0a30BbIi YpOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJArOTOBKY OOy4aroIIMXcCsl, HEOOXOAUMYIO UM JUIs
BbIpaOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMA,
IPOI0JDKEHUs 00Pa30BaHUs B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XMMHEH.



CocrapnstomuMu  npeamera «XUMHsD» ABISIOTCS 0a30Bble Kypebl — «OpraHuyeckas
XUMUA» U «O01as 1 HeopraHuyecKkasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUs KOTOPbIX
SBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUM 110 HEOPTAaHUUECKOM XUMHH (C BKIIFOUCHHUEM
3HaHUHN U3 O0mIel XUMHH) U OpraHn4YecKor Xxumuu. OOopMHUpOBaHUE JAHHOW CHCTEMbI 3HAHHM
Opyd HM3YYCHHUU TMpeaMeTa OOECIeYMBAET BO3MOXKHOCTH PACCMOTPEHHUS BCErO MHOT000pasus
BELIECTB HA OCHOBE OOLIUX MOHITHH, 3aKOHOB U TEOPUI XUMHUH.

CrpykTypa conepxkanust KypcoB — «Opranndeckas xumus» u «OO11ast 1 HeopraHuyeckas
XUMHUSA» chopMUpOBaHa B MpOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0Ja K M3yYEHMIO
yuyeOHOro Martepuasia M OOYyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKONM XHMHH BEILECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCHYECKOM TEOPUM CTPOEHUS OPraHMYECKHX COCIUHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHMYECKHUX U IJIEKTPOHHBIX IIPEACTABICHUM O CTPOCHUU BEILECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEHIECTBAaX HAlOTCA B PAa3BUTHUA — OT YIJIEBOJIOPOJIOB O
CJIO)KHBIX OMOJIOTMUECKH AKTHBHBIX COEIMHEHHWH. B Kypce OpraHm4eckodl XUMHH TOJTYy4aroT
pa3BuTHE C()OPMUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00LIEro oOpa3oBaHUs IE€pPBOHAYAIbHbIC
IPEJCTABICHNUS O XUMUYECKOH CBSA3M, KIaCCU(PUKALIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHUS, O XMMUYECKON PEaKIIHH.

[Ton HOBBIM yrjoM 3peHHs B IpenMeTe «XHUMuUs» 0a30BOr0 ypOBHS pacCMaTpUBACTCS
U3yYCHHBII Ha YpPOBHE OCHOBHOIO o0OIIero o0pa3oBaHMsS TEOPETHUECKUI MaTepuan u
(akToJIOrMYECKUE CBEACHMS O BELIECTBAX M XMMMYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHu4yecKasi XUMHUsD» O00y4JaIOMIMMCS MPEIOCTABIISIETCS BOSMOKHOCTh OCO3HATH
3HaYCHHUE TEPUOJMYECKOT0 3aKOHA C OOIIETEOPETHYECKUX W METOHOJIOTUYECKUX TTO3UIUH,
riy0xe MOHATh MCTOPUYECKOe H3MEHeHHMe (DYHKIMM 3TOro 3akoHa — OT o0oOmaromei 1o
OOBSCHSIOLIEH U MPOTHO3UPYIOMICH.

Envnas cucrema 3HaHMN O Ba)KHEHWIIMX BEILECTBAX, UX COCTAaBE, CTPOEHUH, CBOWCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XUMHUUYECKUX PEAKLMSIX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSX IIPOTEKAHUS
jpononsserca B Kypcax 10 m 11 kimaccoB snemMeHTaMM  COIEp)KaHUs, HMMEIOIIHUMU
KYJIbTYPOJIOTMUYECKMM M TPUKIAJAHOM XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT MOHHUMAaHUIO
B3aUMOCBSI3M XMMHUHU C JPYTMMHM HAayKaMH, PAacCKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
IPAKTUYECKON JAESITEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBA)KEHHS K IpOIECCy
TBOPYECTBA B 00JIACTH TEOPUH M MPAKTUYECKUX MPUIOKEHUH XMMHHU, TIOMOTAIOT BBITYCKHHUKY
OPUEHTUPOBATHCSI B OOIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOieMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMALMIO M NPUMEHSTh €€ JUIsl TONOJHEHUs 3HAHUM, pelIeHus
MHTEIJICKTYaJIbHBIX M KCIIEPUMEHTAJIBHBIX HCCIIEN0BATEIbCKUX 3a1ad. B menoM coxepkaHue
y4eOHoro npeamera « XUMHs» JaHHOTO YPOBHS M3y4EHHs OPHUEHTHUPOBAHO Ha (hopMupoBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI ISl TIOHUMaHUsT (PHIOCOPCKUX HIIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPraHMUYECKOro MHUpa, 00yCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, II0O3HABAEMOCTh IIPUPOIHBIX SIBJICHUH ITyTEM DKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXKIYy HOBBIMU (aKTaMU U TEOPETUYECKUMU IPEANOCHUIKAMU,
OCO3HAHME POJM XMMHUHU B PEIICHUH IKOJOTHUECKUX MpoOJeM, a Takxke MpobieM cOepekeHus
JHEPreTUYECKUX PECYPCOB, ChIPbsI, CO3JaHMs HOBBIX TEXHOJIOIMI U MaTEpUAJIOB.

B 1muane pemeHus 3agad BOCHMTAHUS, Pa3BUTUSA M COLHUAIM3ALUM  O0y4aroIIUXCs
IPUHATHIE MPOTPaMMON IO XUMHUHM TMOAXOABI K OINPEACICHUIO COIEPKAaHUA U IOCTPOEHUs
npeaMeTa IMpeaycMaTpuBaoT (pOpMUPOBAHUE YHHBEPCAIBHBIX YYEOHBIX JIEHCTBHIA, MMEIOIIUX
0a30Boe 3HAUCHHE TSI PA3IMYHBIX BHJIOB JCATEILHOCTU: PEUICHHUs MTPOOJIEeM, TONCKa, aHAIN3a U



00paboTkn wuHGOpPMAIUK, HEOOXOMUMBIX JIJII TPHOOPETEHUS ONbITa MPAKTHUYECKOW U
UCCIIEIOBATEIBCKON JICATEIIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B TIO3HAHUU XUMHUH.

B npakTuke npernogaBaHusi XMMUAW KaK Ha yPOBHE OCHOBHOTO 001ero o0pa3oBaHus, TaK U
Ha yYpPOBHE cpenHero oomero oOpa3oBaHUS, TPU ONPEACICHHH  COACPIKATEIHbHOU
XapaKTePUCTHKHU IeJiel M3y4deHHsS IMpeJMeTa HalpaBICHHUEM IEePBOCTEIICHHOW 3HAYUMOCTHU
TPAIUIMOHHO TpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHYECKOW HAyKW Kak o0iactu
COBPEMECHHOT'O €CTECTBO3HAHUS, IMPAKTHUECKOW JCSITEIBHOCTH 4YeJOBEKa M KaK OJHOI0 W3
KOMIIOHEHTOB MHPOBON KyibTyphl. C METOIWYECKOW TOYKM 3peHUsT TaKOW MOAXOA K
OTIPENICIICHUIO TIeIICH N3YyYeHUs TPeIMETA SIBJISICTCSI BIIOJIHE OMPABIAaHHBIM.

CornacHo NaHHON TOYKE 3pEHMs TTABHBIMH IIEJIAMHU H3y4eHUsl MpeaMera «XuMus» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (OpMHUpOBaHHME CHUCTEMbl XHMHUYECKMX 3HAHUH KaK BaXHEWIICH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KAapTHHBI MHpA, B OCHOBE KOTOPOW JIKAT KJIFOUEBBIC MOHSITHS,
(dyHIaMEHTAIBHBIC 3aKOHBI M TCOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U
MOHVUMAHHUE CYIIHOCTH JIOCTYITHBIX OOOOINEHHWH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C HCTOPHUEH UX Pa3BUTHUS U CTAHOBJICHHS;

e (opMHUpPOBaHHME M PA3BUTUE NPEACTABICHUN O HAYYHBIX METOJAaX TMO3HAHUS BEIICCTB U
XHUMHAYECKHX PEaKIuii, HeOOXOAUMBIX ISl MPUOOPETCHUST YMEHUN OPUEHTHPOBATHCS B
MUpPE BEIIECTB U XUMUYECKHX SIBJICHHUI, HMCIOIUX MECTO B MPHUPOJIC, B MMPAKTUICCKON H
IMOBCEAHEBHOM JKU3HU;

® Dpa3BUTHE YMEHUH U CIOCOOOB JICATEIILHOCTH, CBSI3aHHBIX C HAONIOJICHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIIEPUMEHTa, COOIIOJACHHEM TMpaBWI 0E30MacHOTO
oOparlieHus C BeIeCTBAMHU.

Hapsiny ¢ sTtum, copepaTenbHas XapaKTepUCTUKA IIEJIeH U 3a/lay W3y4YeHUs MpeaMeTa B
porpaMMe 1Mo XMMHUHM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHCTeMe cpeaHero oOmero ooOpaszoBanus. CerogHs B MPENOJaBaHUUW XUMHUU B OOJbIICH
CTCTICHH OTMAETCS TPEIIOYTCHUE MPAKTUYCCKOW KOMIIOHCHTE COJIEpKaHus OOydYeHUs,
OpPUEHTHUPOBAHHOW Ha TMOATOTOBKY BBITYCKHHUKA 0O0IE00pa30oBaTeIbHOW OpraHU3allNH,
BJIQ/ICIOIIET0 HE HAOOpOM 3HAHUMU, a (HYHKUIHMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHSIMH aKTUBHOTO TOJYYCHHs 3HAHUI M MPUMEHEHUS UX B PEalbHOW KU3HU AJIS PElICHUs
MPAKTHYECKUX 3a7au.

B cBsa3u ¢ sTUM npu u3ydeHHHM mpeamera «XUMHUS» JIOMUHHUPYIOIIEe 3HAauYeHUe
nproOpEeTaIoT TaKKe IeNU U 33]a9H, KaK:

ajgantanus OoOyJaromMXCs K  YCIOBUSM  JUHAMUYHO  Pa3BHUBAMOIICTOCS  MHPA,
dbopMHpPOBaHME WHTEIUICKTYAIbHO Pa3BUTOW JIMYHOCTHU, TOTOBOM K caMOOOpa3OBaHMIO,
COTPYIHUYECTBY, CAMOCTOSTCILHOMY NIPHHATHIO TPAMOTHBIX pEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BELIECTBAMH U UX IIPUMEHEHUEM;

dopMupoBaHre y OOy4yarOIIUXCsS KIIOUEBBIX HABBIKOB (KIFOYEBBIX KOMIIETECHIIUN),
UMEIOLINX YHUBEPCAIbHOE 3HAUYCHHUE /ISl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs IPOOIieM,
MOMCKA, aHaimu3a W 00paboTKM uWHGOPMAIMU, HEOOXOIUMBIX JUIsI MPUOOPETEHHUsS OIbITa
NESTENIbHOCTH, KOTOpasl 3aHMMAaeT BaXHOE MECTO B IMO3HAHWW XHMMHUH, a TaKXkKe ISl OILICHKHU C
MO3UINI SKOJIOTUIECKON 0€30MacHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOJIHYIO CpEeay;

pa3BHUTHE MMO3HABATEIHHBIX WHTEPECOB, HHTEIUICKTYAbHBIX U TBOPYECKHX CIIOCOOHOCTEH
00y4aromuXxcsi: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOpPETaTh HOBBIE 3HAHMUS 10 XUMHUU B



COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSIMU, UCIOJIB30BAaTh COBPEMEHHbIE HH(DOPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHalu3a yueOHOM U Hay4YHO-TIOMYIIpHONU HH(POPMALIMY XUMHUYECKOTO
COJIEpKaHuUs;

(dbopMUPOBaHHE U PA3BUTHE Y O0YUAIONINXCS ACCOIUATHBHOTO M JIOTHYECKOTO MBITILICHUS,
HaOJII0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TUTAHUPOBAHUH U MPOBEICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIHTAHHE y 00yJaromuxcsl yOe1IEHHOCTH B TYMaHUCTUYECKOM HAIIPABICHHOCTH XUMUH,
e€ BaXHOW pOJM B PEHICHUH TJI00ANbHBIX MPOOIEM PALMOHAIBHOTO MPHUPOAONOIB30BaHUS,
MOTIOTHEHHS YHEPTreTHUYECKUX PECypCOB M COXpPAHEHHs MPUPOIHOTO PABHOBECHS, OCO3HAHUS
HEOOXOJUMOCTH OEpeKHOTO OTHOIICHMS K TMPUPOAE U CBOEMY 370pOBBIO, a Takke
MPUOOPETEHUS OIbITa UCTIONIb30BAHMS MIOTYYCHHBIX 3HAHHUM JIJIsl IPUHSATHUS TPAMOTHBIX PEIICHUN
B CUTYAIIUsX, CBI3AHHBIX C XUMUUYECKUMU SIBIICHUSMH.

B ydueOHOM mimaHe cpemHero odmiero o0pa3oBaHUs NpeaMeT «XHUMHS» 0a30BOTO yPOBHS
BXOJTUT B COCTaB MPeIMETHON 001acT «ECcTecTBEeHHO-HAYyYHBIC PEAMETH.

OO1ee ynCiIO 4acoB, OTBEACHHBIX AJSl M3yYEHUS XUMUHU, Ha 0a30BOM YpOBHE CpPEIHETrO
obmero obpazoBaHusi, cocrapisger 68 yacoB: B 10 kmacce — 34 4vaca (1 ywac B Hepemwo), B 11
kiacce — 34 gaca (1 gac B Heneno).



COJEPKAHUE OBYYEHUA

10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKOl XUMHHI

[Ipenmer opraHuveckod XuUMUU: €€ BO3HHMKHOBEHHE, pa3BUTHE U  3HAYCHUE
B II0Jly4YE€HUU HOBBIX BELIECTB U MaTepuajoB. Teopus CTPOCHUs OpPraHUYECKUX COCAMHEHHH A.
M. bytnepoBa, e€ ocHOBHbIE MOnoXeHUs. CTPYKTypHBIE (OPMYIJIBI OPraHMYECKHX BEIIECTB.
l'omouorust, nsomepus. XumMuueckas CBSI3b B OPraHMYECKHUX COEJUHEHUSX — OJMHApHbIE U
KpaTHbBIE CBSI3H.

[IpencraBienue o KaaccuPpUKAUU OPTraHUYECKUX BellecTB. HoMeHki1aTypa opraHnueckux
COeMHEHUI (CUcTeMaThyeckas) M TPHUBUAIbHBIE Ha3BaHUS BaXKHEUIINX MpeICTaBUTENCH
KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEPUMEHTAIbHbIE METO/bl W3YUYEHHUs BELIECTB U MX NPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKuX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOIIOACHHWE W ONKMCAaHUE JAEMOHCTPAIMOHHBIX OMNBITOB  IIO
IIPEBPALIEHUIO OPTaHUYECKUX BELIECTB MPU HArpeBaHUU (IJ1aBjlIeHUE, OOyTIIMBaHUE U TOPEHUE).

YriieBogopoabl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTWUYECKMH psia. MeTan u 3TaH — mpocTeifiue
MPEJCTABUTENIN aJKaHOB: (U3MYECKHEe W XHUMHUYECKHE CBOMCTBA (peakuuH 3aMelleHus u
TOpEHUs ), HAX0XKICHUE B IPUPOJIE, MOTYUeHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTHYECKUM psf. DTHIIEH U MPOIMUJIEH — MpocTeiline
NPEJCTaBUTENIN AJKEHOB: (U3UYECKHE M XUMHYECKHE CBOWMCTBA (pEaKkIuH TUAPUPOBAHHSA,
raJIOr€HUPOBAHMUSL, THIpaTallui, OKUCIIEHUS U TIOJMMEPU3alluN), TOTYy4eHHE U TPUMEHEHHUE.

Ankanuensl: OyraameH-1,3 m metunOyraaueH-1,3: CTpocHHE, BaKHEHIINE XHUMHYCCKUC
cBoiicTBa (peakuus noaumepusanuu). [loayyeHrne cMHTETHYECKOrO KayuyKa U PE3UHBbI.

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHMS, TOMOJOTHYECKHH psiA. AIeTHIeH —
MPOCTEHIINN MPEeACTaBUTENh aJIKHHOB: COCTaB, CTpOeHHE, (U3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu TUIpUPOBAHUS, TAIIOT€HUPOBAHMS, TUAPATAIINH, TOPEHHS ), TOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MYECKHE M XHMUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUSL M HUTPOBAHUS), MOIY4YEHME M NIpuUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuueckue ceolcmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUS), NOJYYEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIy YIVIEBOJOPOJaMH,
IPUHAIEKAIMMU K pa3IM4HbIM KJ1accaM.

[IpupoaHbIe UCTOYHHUKH YTIIEBOAOPOAOB. [IpupoaHbIil ra3 U MOMyTHBIE HE(PTSIHBIEC Ta3bl.
Hedte u e€ mpoucxoxaenue. CrnocoObl mnepepaloTKu HedTU: TEPEeroHKa, KPEeKUHT
(TepMHYECKH, KaTaTUTUYeCKui), nupoau3. [IpoaykTel nepepaboTku HedTH, UX TPUMEHEHHUE B
MPOMBIIUICHHOCTH U B ObITY. KaMeHHBIN yroJb ¥ MPOIYKTHI €ro nepepaboTKH.

OKCIEpUMEHTAIbHBIE METO/Ibl M3YUYEHUS BEIIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHUE C

oOpas3iiaMu TIacTMacc, KayaykoB U pe3uHbl, KOJUIeKuu «HedTb» u «YTolb», MOACINPOBaHHE



MOJICKYJ YTJICBOAOPOAOB H TaJIOTCHOIPOU3BOJHBIX, IIPOBCACHUC IPAKTUYECKON PabOThI:
MMOJIYYCHHC 3THJICHA U U3YUCHUC CTO CBOMCTB.

PacuérHble 3a1a4u.

Bbruncienuss 1o ypaBHEHMIO XMMMUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEaklUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB WM IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme opranndeckue coeiHHeHUst

[IpenenpHble ONHOATOMHBIE CHUPTHL. METAaHOI M ATAHOJ: CTPOCHME, (DU3UYECKHE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU MeETaJUlaMH, I'aJOreHOBOJOPOJAaMHU, TOpPEHue),
npuMeHeHne. Bogopoassle cBsI3u MeX1y MOJIEKYJIaMHu COUPTOB. JlelicTBHE METaHOoJIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKA.

MHOroaToOMHBIE CHUPTHL. JTWICHTJIUKOIb W TIHUIEPHH: CTpOeHHe, (u3nueckue wu
XMMHUYECKHE CBOMCTBA (B3aUMOAEHCTBHE CO IIETOYHBIMUA METaNIaMU, KaYECTBEHHAs peaKlUsl Ha
MHOrOaTOMHbIE cHupThl). JleficTBue Ha opraHusm uesnoBeka. llpuMeHeHue riauuepuHa u
STWICHIJIUKOJIA.

DeHouI: CTPOCHHE MOJIEKYJIbl, PU3NUECKHUE U XUMHUECKHE CBOMCTBA. TOKCUYHOCTh (peHoIa.
[Tpumenenue penona.

Anprerugpl M kemonvl. DopManbleruj, aneTaldbAErHJ: CTPOECHUE, (QU3MUECKUue WU
XMMHUYECKHE CBOMCTBa (peakLUuu OKHMCIEHHS W BOCCTAHOBJIECHMS, KayeCTBEHHbIC DPEaKLUH),
IIOJIy4€HHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE Ipe/eIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHasi U YKCYCHasl KHUCIOTHI:
CTpoeHHE, PU3NUECKHEe U XMMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHME /Ui KIacca KUCIOT, PEaKIHs
TepupuKalM), MolyuyeHue M mnpuMmeHeHue. CreapuHoBas U OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KHCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
ux MO¥OILIEEe JEICTBHE.

Crnoxnble 3¢Upbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIApOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xupoB. buosorudeckast poiib KUpPOB.

VYrneBoasl: coctaB, KiIacCU(pUKAIMS YTIIIEBOIOB (MOHO-, TU- U Moucaxapuibsl). [moko3a —
NPOCTEHIIMK MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (U3MUYECKUE M XMUMHUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Meau(ll), oxucieHune amMmuauHbIM PacTBOPOM
okcuma cepebpa(l), BoccTraHOBIEHHE, OpOKCHHE TJIOKO3bI), HAXOXKJICHHE B TPUPOJIE,
npuMeHeHue, ouosnoruyeckas poib. Porocunre3. Gpykro3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemnosno3a Kak npupojHble noaumepsl. CTpoeHHe Kpaxmalia U LEeJUTH0I03bI.
dusnuecKkue 1 XMMHUUECKUE CBOWCTBA Kpaxmala (TUAPOJIN3, KAUeCTBEHHAs PEaKIHs C HOAO0M).

3KCH€DI/IM€HT8JIBHI)I€ MCTOJBl M3YYCHHS BEIISCTB M HX MPEBPAICHUM: IIpOBEACHUC,

HAOJIIOJICHUE U OIMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHWE CHHPTOB, KAaYECTBEHHbBIC
peakuuy OJIHOATOMHBIX CHHUPTOB (OKMcIeHHE 3TaHojia okcuaoM wmeau(ll)), MHOroaromMHbIX
cnupToB (B3auMoaelcTBue rmmuepuHa ¢ ruapokcugoM Mmenu(ll)), anpaerunoB (oxucieHnue
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) m rmapoxcumom wmenu(Il), B3ammopeicTBUe
Kpaxmajla C MOAOM), IpPOBEAECHUE IPAKTUUYECKOH paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

PacuérHble 3a1a4u.




Boruncnenuss mo ypaBHEHMIO XMMHYECKON peakimuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOIO BEIIECTBA WM MPOAYKTa pEaKlMHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXOHBIX BEIIECTB WUJIU MPOTYKTOB PEAKIIUN).

A30TcoepIKale OpraHnyeCcKue COeAMHEHUSI.

AMUHOKHCIIOTHI KaK aM(pOTEepHbIC OpraHnYecKre coequHeHus. Du3ndeckne u XUMHIECKUE
CBOMCTBa AMUHOKHCIOT (Ha TpUMepe TIIMIMHA). buojormyeckoe 3HAYCHHUE AMHUHOKHUCIIOT.
Ilentunel.

benku kak IMPpUPOAHBIC BBICOKOMOJICKYIISIDHBIC COCIHUHCHUS. HepBI/I‘lHaﬂ, BTOpHUYHAA H
TPETUYHAA CTPYKTYypa OenkoB. XHMHYECKHE CBOMCTBA OEJIKOB: Tuapojn3, ACHATypauus,
Ka4CCTBCHHBIC pCaKIIMKU Ha OeJIKu.

OKCIEpUMEHTAILHBIC METOJbI M3YUCHUS BEIIECTB M UX IPEBPAICHUM: Ha6JIIOZ[€HI/I€ n

OINMMCAHUC JACMOHCTPALMOHHBIX OIIBITOB: ACHATYypalUsi 0eJIKOB pu HarpCBaHrWu, UIBCTHLIC
peakiu OeIKoB.

BbICOKOMOJIEKYJISIPHBIE COeTHHEHHUsI

OcHOBHbBIE TOHATUS XMMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHUI: MOHOMEp, MOJIUMeEp,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEPHU3aluU, CPEeaHss MOJeKylspHas Macca. OCHOBHbBIE
METOJIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COSIMHEHUH — IMOJIMMEPU3AIUs U TOJTUKOHICHCAIIUSI.

SKCHGQI/IMGHTELTIBHLIG MCTOJIbl M3YYCHUA BCHICCTB U HUX H[!eB[!a!!!eHHﬁl O3HAKOMIJICHUEC C
06pa3uaMH MMPUPOAHBIX u HNCKYCCTBCHHBIX BOJIOKOH, jiacrMacc, Kay4yKOB.

MexnpeaMeTHBIE CBA3H.

Peanuzanus MeXNpeIMETHBIX CBS3CH MPU M3yUYECHUHM OpraHmdeckodl xumuu B 10 Kiacce
OCYILECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IOHSATHH, TaK U
TIOHSTHH, SBJISIFOIUXCS CUCTEMHBIMU JIJISI OT/ICIIBHBIX TPEJMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHBbIE TOHATHUA: SIBJICHHME, HAayudHbIH (akT, rumoresa, 3aKoH,
TEOpHsl, aHaJIW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOJAUYHOCTh, HAOIIOJCHUE, HW3MEpEHUE,
OKCIIEPUMEHT, MOJICITUPOBAHHE.

®duznka: Marepusi, SHEPrusi, Macca, aToM, JIEKTPOH, MOJICKYJIa, JHEPTCTHUECKUN YPOBEHB,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIeCTBa, (PU3NUICCKUEC BEIIMYUHBI U CTUHUIIBI
WX U3MEPEHUSI.

buosorus: knerka, opranu3m, Ouocepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BelIecTBa (OENKH, YIIIeBOIbL, KHUPHI, PEepMEHTHI).

['eorpadus: MUHEpalibl, TOPHBIC TOPO/IBI, MIOJIE3HBIC HCKOTIAEMbIE, TOIUIUBO, PECYPCHI.

TexHOJIOrHsI: MUILNEBbIC TPOITYKThI, OCHOBBI PAIMOHAIILHOTO TTUTAHUS, MOKOIIUE CPEICTBA,
JICKapPCTBEHHBIE M KOCMETHUYECKUE MTPETapaThl, MATEPHAIIBI U3 UCKYCCTBEHHBIX M CHHTETHYCCKUX
BOJIOKOH.



11 KJIACC

OBLIASA U HEOPTAHNYECKAA XUMMUSA

Teopernuyeckne 0CHOBbI XMMHH

XuMuyeckuit sneMeHT. AToM. Sapo aroma, HU30TOMNBL. DJIEKTPOHHAs 00OJOYKA.
DHepreTHYecKue ypoBHH, TIOyPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d- meMeHThl. OcoOeHHOCTH
pacnpeneseHns 3JIEKTPOHOB 10 OpOUTAIsIM B aTOMAax 3JEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
DJeKTpoHHAs! KOH(DUTYpALKs aTOMOB.

[lepmonnueckuit 3akoH u Ilepuonuueckas cucremMa XHUMHYECKUX 3JeMeHTOB /Jl.
N. MenneneeBa. CBsi3b INEpUOAMYECKOr0 3aKkoHa M Ilepmoanueckoil CHUCTEMbl XMMHUYECKHX
snemenToB JI. . MeHnneneeBa ¢ COBPEMEHHON TEOpHUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHsI CBOMCTB XMMHYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
0 TPYIIaM U epuogaM. 3JHauyeHUue NepruoIUYECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHMHYECKass CBA3b. BHIbI XUMHUYECKON CBSI3M (KOBaJIEHTHAS
HETOJISIpHAsi U TOJISIpHAsi, MOHHAS, METaJUIMuYecKas). MexaHu3mbl 00pa3oBaHUsI KOBAJCHTHOU
XUMUYECKON CBsA3U (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3s. BajaeHTHOCTH.
DIIEKTPOOTpULIATENBHOCTh. CTeneHb OKuciieHUs. IOHbI: KaTHOHBI U AaHHOHBI.

BemectBa MOJIEKYJIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUNbl KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA
KPUCTAINTMYECKOUN PEIIETKH.

[TonsiTue o qucnepcHbIX cuctemax. VICTUHHbBIE M KOJJIOMIHBIE pacTBOpbl. MaccoBas 10
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranudeckux coennHeHunii. HoMmeHnknarypa HeOpraHu4eCcKux BEIEeCTB.
I'eneTndeckas cBsI3b HEOPraHUYECKUX BEIIECTB, IPUHAUICKAIUX K PA3ITUYHBIM KJIACCAM.

Xumunueckas peakuusa. Kiaccuduxamuss XMMHUECKUX peakUuid B HEOPraHMYECKON u
OpraHWYECKOM XMMHH. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHMS U MPEBpaALICHUS
SHEPIUH MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3IU4YHBIX (akTopoB. OOpaTUMBIE pEaKIUU.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSIOIIME HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexrponauTnueckas auccounanus. CunbHbele U cialble 37aeKTpoiauTbl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaJIbHAas, IIEJIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU.

OKCHEPUMEHTAJIbHBIE METO/bl M3YYEHMsI BEIIECTB M WX MPEBPAIICHUN: JIEMOHCTpAIUs

tabmun «llepuonuueckas cucremMa xumudeckux snemeHtoB JI. WM. MenneneeBa», u3yueHue
Mozenen KPUCTAJUIMYECKUX PELIETOK, HaOJro/1eHNe
U OIIMCAHUE IEMOHCTPALMOHHBIX U JJAOOPAaTOPHBIX OMBITOB (Pa3IoKEHHE MEPOKCUIA BOIOPOIA B
IPUCYTCTBUHM KaTaJIM3aToOpa, ONPEACIIEHUE CpPeapl PacTBOPOB  BEINECTB €  MOMOULIBIO
YHHUBEPCAIBHOTO WHANKATOPA, PEaKIMH HOHHOTO OOMEHa), MPOBEICHHUE MPAKTHYECKONH PabOTHI
«BnusiHue pa3nuvyHbIX (AaKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIIUN.



PacuérHrle 3a1aun.

Pacuérel 1o ypaBHEHHUSIM XUMUYECKUX PEAKLUNA, B TOM YHCIIE TEPMOXUMUUYECKHE PACUETHI,
pacy€ThI C UCIIOIB30BAHUEM MOHATUS «MACCOBAs JI0JISI BEIIECTBAY.

Heopranuueckasi xumus

Hewmerannsr. [Tonoxxenue nHemeramnos B [lepronueckoi cucreMe XUMUYECKUX JIEMEHTOB
. W. MenneneeBa u 0COOCHHOCTH CTPOCHHUs aTOMOB. DU3MUYECKHE CBOMCTBA HEMETAJUIOB.
AJIOTpOnus HEMETaIOB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa u yriaeposa).

XYMHUYECKHE CBOWCTBA Ba)XHEHIIMX HEMETANIOB (TaJOreHOB, cephl, a3oTa, (ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAO0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUN).

[IpuMeHeHre BaKHENUIINX HEMETAILUIOB U UX COECIUHEHUN.

Meramnsl. Ilonoxenue meramioB B [lepuoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHSI JIEKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OOIme
¢uznueckue cpoiictBa MeTayuioB. CIulaBbl METAJNIOB. DJIEKTPOXMMMUYECKUN psJ] HANpsKEHUN
METaJJIOB.

XWMHYECKUE CBOMCTBA BAXKHEHIIMX META/UIOB (HATPWH, KaJMi, KaJblUA, MarHui,
ATIOMUHUH, IUHK, XPOM, HKeJle30, MeJlb) U UX COCTUHEHHI.

O6mue criocoObl moaydeHus: MeTauioB. [IpuMeHneHne MeTamioB B ObITY U TEXHHKE.

OKCIIEPUMEHTAIbHBIE METO/bl _M3YYEHMS] BEIIECTB M UX MPEBPAIICHUN: H3y4YEHUE
KOJUTEKIINH «MeTaJuThl ¥ CIUIaBBD, 00pa3IoB HEMETAIUIOB, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4,
HAOJIIOJICHUE W OINKCAHHWE JEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aWMOJICHCTBHE
TUAPOKCH/IA ATFIOMUHUS C PACTBOPAMU KHUCJIOT U IEI0UYeH, KAYeCTBEHHBIE PEaKIIMK Ha KaTHOHBI
METaJlIoB).

PacuérHeble 3a1aun.

PacuéTsl macchl BemecTBa wid 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wid 00BbEMY OJHOTO M3 YYacTBYIOIIMX B PEaKIMH BELIECTB, pacdy€Thl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO U3 BEIIECTB UMEET MPUMECH.

XHuMHS U KU3Hb

Ponps xumun B obecrieueHun HKOJIOTHYECKOM, SJHEPTETUUECKOW U MUIIEBOM O€30MacHOCTH,
pa3BuTuU MeAUIMHEL. [IoHATHE 0 HAYYHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX PEAKITUN.

[IpencraBnenuss 00 OOmMMX HAy4YHBIX MPUHIUIAX MPOMBIIUICHHOTO TMOJYyYEeHHS
BaKHEHIIINX BCIIECTB.

UYenoBek B MHUpPE BEIIECTB W MATEPUAJIOB: BAXKHEHUIINME CTPOMTENbHBIE MaTepHalbl,
KOHCTPYKLMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepHalibl JIs SJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaIbHbIe yI00pEHUS.

XuMHUsg U 3J0pOBbE YEJIOBEKA: MPABUJIA MCIIOJIb30BAaHUS JIEKAPCTBEHHBIX IMPENAPATOB,
MpaBHIIa 0e30I1acHOro HCIIOJIE30BaHUSI npenaparoB OBITOBOM XUMUH
B IIOBCEIHEBHOM KU3HMU.

MexnpeaMeTHEIC CBS3H.

Peanuzanus MeXIpeIMETHBIX CBSI3€H MpU M3ydeHHH OOIIeld M HEOPraHWYECKOW XHMHUU B
11 kylacce OCyIECTBIIETCS Yepe3 UCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MMOHSITHUH,
TaK U NOHSATUMN, SABJISIOLUIMXCS CUCTEMHBIMU Ui OTIEIbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO01m1re ecTecTBEHHO-HAYYHBIC TOHATHUS: HAYYHBIN (DaKT, THTIOTE3a, 3aKOH, TEOPHS, aHAIIN3,
CHHTE3, Kiaccu(uKauusi, NEePUOJUYHOCTh, HAONIO/IEHHE, HKCIEPUMEHT, MOJCINPOBAHHE,
U3MEPEHHUE, SBIICHHE.



dusuka: marepus, SHEprus, macca, aroM, 3JEKTPOH, IPOTOH, HEHUTPOH, WOH, H30TOII,
PaMOaKTUBHOCTb, MOJIEKYJA, YHEPreTUUYECKUN YPOBEHb, BELIECTBO, TEJIO, 00bEM, arperaTHoe
COCTOSIHHE BEIECTBA, (PU3NUECKHUE BEIIMYMHBI U €IUHUIIBI KX U3MEPEHUS, CKOPOCTb.

Buonorusi: kimeTka, opraHusM, JKocHUCTeMma, Ouochepa, MakKpo- W MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOIBL, TIOJIE3HBIE HCKOIIAEMBIE, TOIUIUBO, PECYPCHI.

TexHoa0rus: XMMHUYecKast IPOMBILIUIEHHOCTh, METAJUTYPIrHsl, IPOU3BOICTBO CTPOUTEIbHBIX
MaTepHajoB,  CEJIbCKOXO3SHCTBEHHOE  IPOM3BOJACTBO,  IHUINEBas  IPOMBIIIJIEHHOCTb,
(dapmarieBTUYeCcKass ~ MPOMBILUIEHHOCTb,  MPOM3BOJACTBO  KOCMETHYECKMX  Ipenaparos,
IPOM3BOJICTBO KOHCTPYKLIMOHHBIX MaTepHasoB, 3JIEKTPOHHAs IPOMBIIIJICHHOCTb,
HaHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XHMMHWKU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMA K pPE3yJIbTaTaM OCBOCHHS OOYYArOIIUMUCS
IporpaMM CpeaHero ooiero odpazoBaHusl (JUYHOCTHBIM, METANPEAMETHBIM M MPEAMETHBIM).
Hayuno-meroanueckoii OCHOBOHM Ui pa3pabOTKH TIIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
POrpaMM CPeTHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-ESTEIIbHOCTHBIN TTOIXO.

B cooTBeTcTBHM C CHCTEMHO-/IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3ynbTaTOB OCBOGHHUsSI MpeaMeTra «XHUMHS» Ha YPOBHE CpeJHEero oomero oobpazoBaHuUs
BBIJICJIEHBI CIIEAYIOIIHE COCTABIISIONINE:

OCO3HaHUE OOYYAIOIIUMUCS POCCUMCKON TPa)MTaHCKONW HJACHTHYHOCTH — TOTOBHOCTHU K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOTIPEICIICHUIO;

HaJIn4Yue MOTHUBAIIUU K O6y‘~I€HI/HO;

[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKACHHUI JTUYHOCTH HA OCHOBE KIIFOYEBBIX
[IEHHOCTEH M UCTOPUUYECKUX TPaAULIUN 6a30BON HAYKU XUMUU;

TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOIIMUXCS PYKOBOJCTBOBATHCS B CBOEH J€ATEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMUA ~ YCTAaHOBKAaMH, TMPUCYUIUMH LEJOCTHOM CHUCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJINYUEC HOPaBOCO3HAHUA 9KOJIOTHYECKOU KYJIbTYPBI H CHOCO6HOCTI/I CTaBUTh ILCIHU H
CTPOUTD JKU3HCHHBIC IIJIAHBI.

JImyaOCTHBIE PE3YIbTAaThl OCBOCHUSA MNPCIMETA «XUMHAI JOCTUI'alOTCA B C€AHUHCTBEC
yq€6HOfI A BOCIHUTATEIbHOMU ACATCIIBHOCTH B COOTBCTCTBMM C T'YMAaHUCTHYCCKUMU,
COLIMOKYJIBTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HJcallaMd  POCCHUHCKOTO
rpaKAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH U TMpaBWJIaMU TOBEACHHS,
CIOCOOCTBYIOLIMMU TPOLIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JTUYHOCTH OOYJArOIIHXCSI.



JInuHOCTHBIE Pe3yIbTaThl OCBOCHHSI MPEIMETa «XUMUS» OTPaKarT cHOPMUPOBAHHOCTD
OMbITa TO3HABATEIIBHON M TPAKTHYECKOW JCSITEIBHOCTH OOYYAIONIMXCS TI0 pealu3aluu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOr0 BOCIMTAHUS:

0CO3HAHMS O0YYAIOIIUMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 0OSI3aHHOCTEH, yBaXKEHUS K
3aKOHY W TPABOTIOPSIKY;

NpPEJCTAaBICHUS O CONMAJIBHBIX HOPMax M MpPaBHJIAX MEKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NESATEIBLHOCTH MPH CO3JIaHUH y4EOHBIX MPOCKTOB,
pelIeHHH y4eOHBIX M MO3HABATEIBHBIX 337124, BHITIOJTHCHUN XUMHUECKUX IKCIICPUMEHTOB;

CIOCOOHOCTH TTOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY U apryMEHTBI JPYTrUX
NIPY aHAJIHM3€ Pa3IMYHBIX BUJOB yU4EOHOH NS TEIHLHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHUSI K MCTOPHMYECKOMY M HAyYHOMY HACIEIUI0 OTEYECTBEHHOM
XUMUHU;

YBKEHUS K IPOIIECCY TBOPYECTBA B 0O0JACTH TCOPUU U IMPAKTHUECKOTO MPUMEHEHHSI
XMUMHHU, OCO3HAHHUSI TOTO, YTO JOCTHIKECHHUSI HAyKU €CTh PE3YJIbTaT JUTMTEIBbHBIX HaOJIO/ICHUH,
KPOIOTIIMBBIX IKCIIEPUMEHTAJIBHBIX TTIOUCKOB, MOCTOSIHHOTO TPY/a YUEHBIX U IPAKTUKOB,;

UHTEpECa ¥ I[I03HABATEIBHBIX MOTHBOB B TMIOJIyYCHHH U MOCICAYIOIIEM aHaIH3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHHKEHUSIX COBPEMEHHOM OT€YECTBEHHOW XUMUHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPaBCTBEHHOT'O CO3HAHMSI, STHYECKOT'O TIOBEIICHHUS;

CIIOCOOHOCTH  OLICHMBATh  CUTYalldM, CBS3aHHBIC C XUMHUYCCKUMH  SIBJICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSACh HAa MOPAJbHO-HPABCTBCHHBIC HOPMBI U
IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IOBEICHUE M TOCTYNKH CBOMX TOBApHUIICH C TO3UIUI
HPaBCTBEHHBIX U IMPABOBBIX HOPM U OCO3HAHHE TIOCIICICTBHIA ITHX ITOCTYIIKOB;

4) popMHPOBaHNS KYJIbTYPbI 310POBbSI:

NOHMMaHMs IIEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a JKW3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U TICUXHUECKOMY 3/10POBBIO;

coOroficHHs TpaBui 0E30MacHOro OOpalieHHs] ¢ BEHIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HH U B TPYJOBOH JIEATEILHOCTH;

NOHUMAHMs [EHHOCTH TMPaBWJI WHIUBUAYAILHOTO W KOJUICKTHBHOTO 0€301acHOro
TIOBEJICHHS B CUTYAIIHUSX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIFOJICH;

OCO3HAHMS TOCIEJACTBUN W HENPHUITHUS BPEIHBIX NPUBBIUEK (YHOTPEOJICHUS AIKOTOJIs,
HapKOTUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATEIbCKONW JIESTEILHOCTH,
OOIIECTBEHHO TOJIE3HOH, TBOPYECKOI M APYrUX BUAAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YyYacTHE B pEIICHWH NPAKTUYECKUX 3a7ad COLUAIBHOM
HAIpaBJICHHOCTH (B PaMKax CBOETO KJiacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YyYEHHIO MPOQPEecCHid Pa3IMYHOTO poJia, B TOM YHCIEC Ha
OCHOBE ITPUMEHEHHSI TPESIMETHBIX 3HAHHI 110 XHUMUHU;

YBKEHUS K TPYAY, JIIOJSIM TPyAa U pe3ysibTaTaM TPYIOBOU AEATEIbHOCTH;



TOTOBHOCTH K OCO3HaHHOMY BbIOOpY WHJIMBHUIYaTbHOM TPaeKTOPUU 0Opa3oBaHus,
Oynmyuieil mpodeccuu U peanu3anuu COOCTBEHHBIX XKU3HEHHBIX IUIAHOB C YU4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 001IeCTBa;

6) 3K010rMYecKOro BOCIMTAHUSA:

HKOJIOTHUECKH IIeTIECO00Pa3HOTO OTHOIICHHUS K MPHUPOJIE, KAK HCTOYHHUKY CYIIECTBOBAHHS
JKM3HH Ha 3emiie;

MOHUMAHHUS TI00AJBHOTO XapaKTepa SKOJOTMYECKUX MPOoOJieM, BIUSHUS SKOHOMHUYECKUX
MPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN CPEeIbl;

OCO3HaHUS HEOOXOJUMOCTU UCIOIB30BaHUS JOCTIDKCHUN XUMHH ISl PEIICHUs BOIIPOCOB
paIMOHATBHOTO TPUPOIOTIOIB30BAHUS;

AKTUBHOTO HEMPUATHUS JCUCTBUN, MPUHOCSIIUX BpEl OKPYXKAIOLIEH MPUPOTHON cpene,
YMEHHSI MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOIMUECKUE IMOCIEACTBUS MPEeIIPUHUMAEMBbIX
JIEMCTBUM U NIPEAOTBPAILATD UX;

HaJIMYUSl PA3BUTOrO 3KOJOTMYECKOIO MBIIIEHUS, 3KOJOTMYECKOW KYJIbTYphl, OIbITA
NESATENIbHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHS pYKOBOJCTBOBAThCSI HUMHU B
MO3HaBaTENIbHON, KOMMYHUKATHBHON M COLIMAIbHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MPOTUBOCTOSTH UACOIOTHH XeMohoouu;

7) 1EHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHOM MPAKTHUKU;

NOHMMAHUS CHENU(PUKH XMMHMM KaK HAayKH, OCO3HaHUS €€ poiau B (POpPMUPOBAHUU
PaLMOHAJIBLHOTO HAYYHOT'O MBILUIEHUS], CO3/IaHUHU 1IEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroIleM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YENOBEKa, B TMO3HAHMM MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHruu IpoodieM COXpaHEHUs TPUPOJTHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAUMMOCTH XMMHH JJISi COBPEMEHHON LMBHIW3ALUU: B €&
TYMaHHUCTUYECKOW HAIPaBICHHOCTH M BA)KHON POJIM B CO3/IaHUU HOBOM 0aszbl MaTepuaibHOU
KYJIBTYPbI, PEHICHUH TJI00ANBHBIX TPOOJIEM YCTONYMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM,
OHEPreTUYECKOW, TMHUIIEBOH M DKOJOTHMYECKOW O€30MacHOCTH, B PAa3BUTHH MEIHMIIMHBL,
00€CTIeYeHN N YCIIOBHH YCIEIIHOTO TPYy/la U SKOJOTHYECKH KOM(POPTHOM KHU3HH KaXKIOTO YJIeHA
o0111eCcTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHHUs CYLIIHOCTM METOJIOB I1O3HaHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJIydaeMble 3HAHUS IS
aHaJM3a U OOBACHEHHUS SIBICHUN OKPYKAIOIIErO0 MHpPa M MPOUCXOASIIUX B HEM H3MEHEHHUH,
YMEHHS JieJaTh 000CHOBaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS JaHHBIX
C IIEJIBIO MOJIYYE€HUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCII0JIb30BATh XUMUYECKUE 3HAHUS JIJISl pEelIeHUs NpodaemM
B PCAIbHBIX )KU3HEHHBIX CUTYAIUSIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENbCKON JESTENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHMIO HOBBIX 3HAaHUW 1O XHMHH B COOTBETCTBUU C >KHU3HEHHBIMU
MOTPEOHOCTSIMHU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3INuHbIX cepax mpodhecCHOHaATbHON AesITeNbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI



MertamnpeaMeTHble pe3yibTaThl OCBOCHMS Y4YEOHOro Ipeamera «XHUMHUS» Ha YpOBHE
cpeaHero o011ero o06pa3oBaHus BKIIOYAIOT:

3HauMMble A1 (OPMUPOBAHUS MHUPOBO33PEHUSI OOYYAIOUIMXCS MEXIUCUUIUIMHAPHBIE
(MexXnpeIMeTHbIE) OOLIEeHAYYHbIE TIOHATHS, OTPAXKAIOIIKE LIEJTOCTHOCTh HAyYHOM KapTHHBI MUpa
n CHGHI/I(i)I/IKy MCTOJOB IMIO3HAHUSA, UCITOJIB3YEMbBIX B €CTCCTBCHHBIX HayKax (MaTepI/IFI, BCIIIECTBO,
DHEPTUs, SIBICHUE, MPOIecC, CHCTEeMa, HAYYHBIH (aKT, MPHUHIUI, THIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeIOBaHUE, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHe);

YHUBEpCAJIbHBIE yueOHbIe NEUCTBUS (mo3HaBaTesbHbIE, KOMMYHHKaTUBHBIE,
peryiasTHBHbIE), obOecnednBaronie (HopMUpOBaHHE (YHKLHMOHAIBHOH TIPaMOTHOCTH H
COLMAJIBHOM KOMIIETEHIIMH 00yYaroIInXcs;

CIOCOOHOCTh  OOy4YaroIMXCs  MCIOJIb30BaThb  OCBOEHHBIE  MEXIUCLMIIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHbIE JEHCTBHS B IO3HABATEIbHOU U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHbie  pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU YYEOHBIMHU
[103HaBaTEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMH JIEHCTBUSAMU.

OBnaneHne YHuuBepCaabHbIMUA yqeﬁanMn NMo3HaBaTEeJIbHbBIMU IleﬁCTBI/IHMI/IZ

1) 6a3oBble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITEIILHO (D OPMyIHpOBaTH M aKTyaTU3UpPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpECIATh LEIU JACITCIbHOCTH, 3a/JaBas MapaMeTpbl W KPHUTECPHH HX JOCTHIKCHHUS,
COOTHOCHTB PE3YJIbTaThl JICATEILHOCTU C MOCTABJICHHBIMHU IEJISIMHU;

UCIIOJIb30BaTh IPH OCBOCHHUM 3HAHUH HPHUEMBI JIOTMYECKOTO MBIIIJICHUS — BBIICIATH
XapaKTepHbIC TMPH3HAKU TIOHATHH W YyCTAHABIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBCTCTBYIOIIMEC IMOHATHA JIA O6’I)$[CH€HI/IH OTACIIBHBIX q)aKTOB n ﬂBJ’IeHI/If/'I;

BI)I6I/IpaTI) OCHOBAHUA U KPUTCPUH IAJIA KJ'IaCCI/I(l)I/IKaLII/H/I BCIIICCTB U XUMHNYCCKUX peaKHI/If/'I;

YCTaHaBJIMBATb NPUIHUHHO-CICACTBCHHBIC CBA3U MCKAY NU3YUACMbIMU SABJICHUSMU,

CTPOUTH JIOTUYCCKHUEC PACCYKIACHHA (I/IHI{YKTI/IBHBIG, ACAYKTHUBHBIC, II0 aHaJIOFI/II/I),
BBISIBJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

NPUMEHSTh B MPOIECCE TMO3HAHUS, MCIIOJIb3YeMble B XUMUU CHMBOJIHYECKUE (3HAKOBBIC)
MOJICJIH, ITPEOOPa30BBIBATH MOJICIbHBIC IPEICTABICHUS — XUMUYECKHUI 3HAK (CHMBOJI) 2JICMEHTA,
XUMH4YecKass (opMyna, ypaBHEHHE XHMHYECKOM peakuuu — TpU PEIICHHH Y4eOHBIX
IMMO3HABATCJIIbHBIX W IMPAKTUYCCKUX 3adad, IMPUMCHATH HA3BAHHBIC MOACJIBHBLIC IPCACTABJICHUA
JJI BBISIBJICHUA XaPAKTCPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIICCTB U XUMHUUYCCKUX peaKHHﬁ.

2) 0a30BbIe HCCIeA0BaTENIbCKUE e CTBUSA:

BJIaACTb OCHOBAMU METOJ0B HAYYHOT'O IMO3HAHWA BCUICCTB U XUMHWYCCKUX peaKHHﬁ;



dopMynHupoBaTh TEMM W 3aJa4d  HCCIICJOBaHUS, HCIIONb30BaTh IIOCTABJICHHBIC U
CaMOCTOSITENILHO C(hOpMyIIMpPOBaHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TSt QOPMHUPOBAHUS TUITOTE3BI IO MMPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

BJIQJICTh HABBIKAMH CAMOCTOSITEIBHOTO TUIAHUPOBAHUS M MPOBEICHUS YUCHHUYCCKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM MpOIecca, CaMOCTOSTEIHLHO
MPOTHO3MPOBATh €ro pe3yiabTaT, (GopMynupoBaTh OOOOMICHWS M BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIICOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJICITAHHOM
pabore;

npuoOpeTaTh OINBIT YYECHHUUECKOW HCCIEIOBATEICKOW ¥ IMPOSKTHOW JIESATEILHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEJIBHOMY TIOMCKY METOJOB pEHICHUS
NPaKTUYECKUX 3aJ1a4, TPUMEHEHUIO PA3JINYHBIX METO/IOB TIO3HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTUPOBATLCS B PAJTMUYHBIX HCTOYHUKAX HWHPOpMAIMU  (HAYIHO-TIOMYJIIpHAs
aUTepaTypa XMMHYECKOTO COJCp)KaHHs, CIPAaBOYHBIC TocoOms, pecypcel HMHTepHeTa),
aHAJTM3UPOBaTh HMH(OPMAIUIO PA3JIMYHBIX BHUJOB H (QOPM MPEACTABICHUS, KPUTUYCCKU
OLICHUBATh €€ JIOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTH;

GopMyIHpOBaTh 3ampoCchl W TPUMEHSTH pa3IMYHbIE METOJbI NPU TOUCKE M OTOOpe
UHpOpMALIUU, HEOOXOAMMOM IS BBITOJIHEHHS YUSOHBIX 33/1au ONPEISIIEHHOTO THIIA;

nproOpeTaTh OIBIT WCIOIB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH |
Pa3UYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTHMATBHYIO (HhOpMY IpeacTaBiIeHUS WHGOPMAIUU (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIUIBI, PUCYHKHU U IPYTHUE);

UCIIOJIB30BaTh HAYYHBIM SI3IK B KAueCTBE CPEJICTBA TNpU pPadOTE C XUMHUYECKOM
UHpOpMALIMEH: MPUMEHATh MEXKIPEIMETHbIC ((U3NYEeCKUEe M MaTeMaTHYECKUE) 3HAKU U
CHUMBOJIBI, (pOpMyJTbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPEOOPa30BbIBATH 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJaaaenue YHUBEPCAJIBbHBIMA KOMMYHHUKATUBHBIMU JeliCTBUSAMM

3aJaBaTh ~ BONPOCHI IO  CYyHNIECTBY  OOCYXKJaeMoWl TeMbl B  XOJ€ Juaiora
W/WIM JUCKYCCHH, BBICKAa3bIBaTh HJICH, (OPMYIHPOBATH CBOM MPEAJIONKECHUS OTHOCHUTEIBHO
BBITIOJTHEHUSI TPEAJIOKESHHON 3a/1a4U;

BBICTYIIATh C INPE3CHTAlME pPe3yJabTaTOB IO3HABATEILHON JEATEILHOCTH, IMOJYYEHHBIX
CaMOCTOSITEIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMH TIIPH  BBIIOJHEHHH XHMHUYECKOTO
IKCIIEPUMEHTA, TPAKTHYECKON paboThl MO HWCCICAOBAHUIO CBOWCTB HM3yYaeMbIX BEIIECTB,
peanuzanuu yueOHOro IIPOEKTa u bopmynupoBath BBIBO/IbI
10 pe3yJbTaTaM TPOBENEHHBIX HCCIEIOBAaHUA TYTEM COTJIACOBAHWS TO3MIUH B XOJe
00CcyxaeHusI 1 0OMEHAa MHEHHSIMHU.

OBnaue}me YHUBEPCAJTbHBIMU PEryJsATUBHBIMUA HeﬁCTBHHMH:



CaMOCTOSATENIBHO IIJIAHUPOBATh U OCYLIECTBIATH CBOIO IIO3HABATEIBHYIO IEATEIBHOCTD,
onpenenss e€ eIy M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJiaraéMblii aIrOpUTM JIEUCTBUN IPU BBINOJIHEHUM Y4€OHBIX M HCCIIEI0BATENbCKUX 3ajad,
BBIOMpAaTh Hanbosee F3(P(HEeKTUBHBIN CIIOCOO MX PEemIeHHs ¢ YYETOM IOIydYeHHUsS] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYIECTBIIATh CaMOKOHTPOJIb CBOEH JCATEIBHOCTHM HAa OCHOBE CaMOaHalIW3a U
CaMOOLICHKHU.

NNPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUs OTPAKaIOT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN 0 XUMHUYECKOI COCTaBJISIONICH ecTeCTBEHHO-HAyUYHOMI
KapTUHBl MHUPA, POJIM XUMHH B TO3HAHUU SIBJICHUM TPUPOJIBI, B (OPMUPOBAHUU MBIIIICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIUMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOIMMOM Juisl pelieHus
IPAKTUYECKUX 337ad M HSKOJIOIMYECKd OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/10pPOBbIO U
MIPUPOIHOM CpelIe;

BJIAQJCHUE CHCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJArarolline
MOHATHSA (XUMUYECKUI JIEMEHT, aTOM, AJIEKTPOHHAsi 000JI0UKa aToOMa, MOJIEKYJia, BaIEHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, XHMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaméHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YrIepOAHBIA  CKEJeT,
byHKIIMOHAIbHAS TPYMIa, pajuKan, H30MepHus, HW30Mepbl, TOMOJIOTMYECKUN pPsl, TOMOJIOTH,
YIJIEBOIOPOAbI, KUCIOPOA M a30TCOJAEPKAIINE COETUHEHUSI, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSIMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHUS OPraHUYECKUX
BemectB A. M. bytiepoBa, 3akoH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $I3bIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUS, JEXKAIIUEe B OCHOBE NOHUMAaHUs
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUHN, (PAKTOIOTHUECKHE CBEACHHS O CBOICTBAX,
cocTaBe, OMYyYeHUHU 1 0€30MaCHOM MCIOJIb30BaHUN BAKHEHUIITUX OPraHUYEeCKHUX BEIIECTB B OBITY
Y IPAKTUYECKOM AESATEIbHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpHbIC MPU3HAKU MOHATUN, YCTAaHABIMBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLME IOHATHS [IPU ONMCAHUH COCTaBa, CTPOCHHUS U
MPEBPAILIEHUI OPTaHUYECKUX COEAUHEHMUI;

c(OpMUPOBAHHOCTh YMEHUI HCIIOJIBb30BaTh XUMHYECKYI0 CHUMBOJIUKY JJII COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (POpMYJI OpraHMUECKUX BELECTB
Y YPAaBHEHUU XMMHYECKUX PEAKUUN, U3rOTABIUBATh MOJEIN MOJIEKYJ OPIaHMYECKUX BELIECTB
JUTSL WILTIOCTPALUU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAJICKHOCTh U3YUCHHBIX OPTraHUYECKHUX
BEIIECTB IO MX COCTaBy U CTPOCHUIO K OMNpeAeNEHHOMY KIAcCy/TpyIie COeAMHEHUN
(YyrieBomopozbl,  KHCIOPOJA M a30TCOAEpXKAlllu€  COEIMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COEMHEHMs), JaBaTb UM Ha3zBaHMs 10 cuctematuueckor HoMmeHkiatype (IUPAC), a takxke
IPUBOJUTh TPUBUAJIbHBIE HA3BaHMs OT/EIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTUICH, STHJICHIJIMKONb, TJIHLEPUH, (EHOT, (OpMaIbACTHI, AaleTalbJIeIu], MypaBbHHAsS
KHCJIOTa, YKCyCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIIOK03a, (PPYKTO3a,
Kpaxmal, IeJUTI0JI03a, TIUIHIH);



c(OPMHPOBAHHOCTh YMEHHS OIPEIENATh BHUJbl XUMHUYECKOW CBSI3U B OPraHHMYECKUX
COEMHEHUSX (OMHAPHbIE U KPaTHBIE);

c(OpPMUPOBAHHOCTh YMEHHUSI NPUMEHATH IOJOXKEHUS TEOPUU CTPOCHUSI OPraHHMYECKHUX
BemecTB A. M. BytnepoBa ansi 0OBsSICHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTPOCHHUE, (UINYECKHE W
XMMHYECKHE CBOWCTBA TUIIMYHBIX IIPEICTABUTENIECH PA3IMYHbIX KJIACCOB OPraHUYECKUX BEILECTB
(MeTaH, 3TaH, 3TWJEH, NPONWJIEH, aleTwieH, OyramueH-1,3, MerwiOyraauen-1,3, OeHzou,
METaHOJI, 3TaHOJI, STWIECHIJINKOIb, TJIUIEPUH, (EHOJ, aleTalbJerul, MypaBbuHas U YKCyCHas
KHCJIOTBI, TJIIOKO3a, KpaxMals, LeJI/03a, AMUHOYKCYCHAas KHCIIOTa), WUIFOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEKJY HMMH YPAaBHEHUSMH COOTBETCTBYIOUIMX XMMHMUYECKHX DPEAKLUM C
UCTIOJIB30BaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpMUPOBAHHOCTh YMEHHS XapaKTEpU30BaTh MCTOUYHUKH YIJIEBOJAOPOJHOTO ChIPbs
(He(Th, TPUPOAHBIA Ta3, yroyib), CIOCOOBI MX MEPEepPadOTKH M TMPAKTUYECKOE NPUMEHEHHE
IPOIYKTOB NEPEpPabOTKH;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHHUS [0 XHMHYECKUM YpaBHEHHSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM NPOJIYKTa PEAKIMU IO H3BECTHBIM
Mmacce, 00BEMY, KOJIMYECTBY OJIHOTO u3 UCXOIHBIX BELICCTB
WIN TIPOJTyKTOB PEAKLIUN);

c(OpPMHUPOBAHHOCTh YMEHHH BIIAJCTh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO
MO3HAHUS, MCIONb3YEMbIX B XHMHUU IPU M3YyYEHUU BELIECTB M XUMUYECKUX SIBJICHUMN
(HabmofieHne, W3MEpEeHHe, OJKCIEPHUMEHT, MOJCIMPOBAHUE), HCIOJIb30BATh CHCTEMHBIE
XMMHUYECKHE 3HAHUS JUIsl IPUHATHUS PELICHUM B KOHKPETHBIX )KM3HEHHBIX CUTYalMsIX, CBA3aHHBIX
C BEILIECTBAMU U UX IIPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMI COOJIIOJaTh NpaBUiIa MOJIb30BAHUS XUMHUYECKOW MOCYION U
71a00paTOPHBIM 000PYIOBaHUEM, A TAKXKE ITpaBUiia OOpAIEHNUs C BEIIeCTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 10 BBIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OINBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUJIAaHUPOBAThb M BBINOJHITH XUMUYECKHI 3KCIEPUMEHT
(mpeBpallleHusl OpraHUYEeCKUX BELECTB IPU HAarpeBaHUU, MOJYyYEHUE ATUIIEHA U HU3YUYEHHE €ro
CBOMCTB, KAueCTBEHHbIE pEAKIMM OpPraHMYECKUX BEILECTB, JEHaTypanus O€elIKOB Mpu
HarpeBaHUH, IBETHBIC PEAKIMU OEIKOB) B COOTBETCTBHUHU C MPABMIIAMU TEXHUKH 0€30IaCHOCTH
npu oOpallleHUH C BEIeCTBAMU M JIaOOPATOPHBIM 000pPYIOBaHUEM, MPEACTABIATh PE3YJIbTAThl
XMMHUYECKOI'0 3KCIIEpUMEHTa B (hopMe 3amucu ypaBHEHMH COOTBETCTBYIOUIMX PEAKIMHA U
(bopMynHpOBaTh BHIBO/IBI HA OCHOBE ITHX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHH KpPUTHUYECKH aHAIM3MPOBATh XUMHUYECKYI0 HH(OpMAIMIO,
[OJIy4aeMyI0 U3 pa3HbIX UCTOYHUKOB (CpeacTBa MaccoBOil MHpopmanuu, UHTEepHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHUH COOMIOAATh IpaBUiIa SKOJOTMYECKHU LIeJIeco00pa3HOro
NOBEJICHUS B OBITY M TPYIOBOH JEATENPHOCTH B IEJISAX COXPAaHEHHS CBOETO 3JI0POBBSI U
OKpYy’Karollled MPUPOJHOIN cpenbl, 0CO3HABaTh ONACHOCTh BO3ECHCTBHS Ha >KMBBIE OPraHU3MBbI
onpeAeNEéHHBIX OpraHMYeCKUX BellecTB, NMOHMMas cmbici mnokaszarens [I/JIK, noscHsaTe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIICHUs UX BPEIHOrO BO3JEHCTBUS HAa OPraHU3M
YEJI0BEKA;

JUId O0yYaroIuXcs C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE HPUMEHSTbH
3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB M XMMHYECKHUX SBICHUH;

JUTSL CJICTIBIX M CTIAa00BHIAIIMX O0YJArOIINXCS: YMEHNE UCTIONb30BaTh Pelbe(HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiiist s 3anucu XuMu4Ieckux (hopmyir.



11 KUIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «O01as 1 HeOpraHu4IecKasi XMMHUSD) OTPaXKaIOT:

c(hOPpMUPOBAHHOCTh TMPEACTABICHUN: O XWUMHUYECKOW COCTABIISIIONIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa, POJIM XWMHUH B TIO3HAHUM SIBJICHUN MPHPOJIBI, B (HOPMHUPOBAHUU
MBILIUICHUSI ¥ KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOJUMOM JUis
pelIeHus] NPAaKTUYEeCKUX 3aJad U HIKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpeze;

BJIQJICHUE CHCTEMOM XHMMMUYECKHUX 3HAHHUW, KOTOpas BKJIKOYACT: OCHOBOIOJArarolue
HOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- 3JeKTpPOHHbIE OPOUTAIN ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XUMHYECKas CBs3b (KOBaJECHTHAas, HWOHHAs, MeETaJNIMYecKasi, BOJOPOAHAsA),
KpUCTAJUIMYECKass  pElETKA, TUIBl  XMMHUYECKUX  PEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAs JUCCOLMALMUSA, OKUCIMTEIb, BOCCTAHOBUTENb, CKOPOCThH
XMMHUYECKOH  peakluH, XHMHYECKOe paBHOBECHE); TEOpPUM U  3aKOHBI  (TeopHs
3JIEKTPOJIUTUYECKON  AuccolManuu, Tnepuoandeckuid 3akoH JI. WM. MengeneeBa, 3akoH
COXPAaHEHHs MAcChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUs DHEPTUU NPU XMMHYECKHX
peaKuMsax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHHM S3BIK XUMHMH, MHPOBO33PEHUYECKHE 3HAHUS,
JeKallie B OCHOBE ITOHMMAHMS NPUYMHHOCTH U CHCTEMHOCTH XHUMUYECKUX SIBJICHMI,
(akTOJIOTMYECKUE CBEJECHUSI O CBOMCTBAX, COCTaBe, MOJYYEHUU U OE3011aCHOM HCIOJIb30BAaHUU
BOXHEHIINX HEOPTaHWYECKHUX BEUIECTB B OBITY U MPAKTHUECKOW AEATEIHHOCTH YEJI0BEKA;

c(OPMHPOBAHHOCTbh YMEHUH BBIABIATh XapaKTEPHbIC NMPU3HAKHU MOHATUH, YCTAaHABIUBATb
UX B3aUMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOILME IIOHATHS IPU ONHMCAHUM HEOPraHMYECKHX
BELIECTB U UX NIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JIi COCTABIICHMS
dopMys1 BelIeCTB M YpaBHEHUH XUMHUYECKUX pEAKLUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHble Ha3BaHHUS OTJENbHBIX HEOPTaHWYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMUak, raméHas U3BECTb, Herami€Has W3BEeCTb, IIUThEBAsl COJa, MUPUT U
Jpyrue);

c(OpMUPOBAHHOCTh YMEHUN ONPENENSATh BAJIEHTHOCTh U CTENIEHb OKHCIEHUS XUMHUECKUX
3JIEMEHTOB B COEMHEHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUECKON CBA3M (KOBaJICHTHAsl, HOHHAs,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSAX, TUI KPUCTALIMYECKOW PEIIETKH KOHKPETHOIO
BEIlleCTBA (aTOMHas, MOJIEKYJISIpHasi, MOHHAas, MeTaNIn4yecKas), XapakTep cpellbl B BOIHBIX
pacTBOpax HEOPraHUUYECKUX COCAMHEHMI;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABJIMBATH MPUHAJIEKHOCTh HEOPraHMUECKUX BELIECTB
10 UX COCTaBY K ONpPEIeNEHHOMY KJIACCY/TPyIIe COSTUHEHNH (TIPOCThIE BEMIECTBA — METAJLIBI U
HEMETaJIIbl, OKCUIbI, OCHOBAHUS, KHUCIOTHI, aM(OTepHBIE THUAPOKCHIBI, COJIH);

c(OpPMUPOBAHHOCTh ~YMEHMHM  pPAaCKpbIBaTh CMBICI IepuojauMdeckoro 3akoHa /.
. MenneneeBa u JAEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO U
IPOTHOCTUYECKYIO (PYHKLINY;

c(OPMHPOBAHHOCTh ~ YMEHHMHM  XapaKTepu3oBaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB
XMMHUYECKHUX 21eMeHTOB 1—4 nepuonos Ilepuoanueckoil cucTeMbl XMMUYECKHUX 2JIEMEHTOB /.
W. MenpeneeBa, UCIONB3YS TMOHATHS «S-, P-, d-3JEKTPOHHBIE OpOMUTANM», «IHEPrEeTHUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHS CBONCTB XMMMUYECKHUX JJIEMEHTOB M HX



COeIMHEHUI 1o mepuojam u rpymnmnaMm llepuoguyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB /.
H. Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh (OMUCHIBATH) OOIINE XMMHUYESCKHE CBOHCTBA
HEOPraHMYECKHX BEILIECTB PA3IMYHbIX KJIACCOB, MOJITBEPXKJIATh CYIIECTBOBAHNWE I'€HETUYECKON
CBS3M MEXJy HEOPTraHMYECKUMHU BEIIECTBAMU C IOMOINBIO YPaBHEHUU COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIU;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIUPOBATH XMUMHUYECKHE PEAKIUU IO Pa3TUYHBIM
npu3HaKaM (YMCIy W COCTaBy pEarupyrollux BELIECTB, TEIIOBOMY J3(PQeKTy peakiuu,
M3MEHEHUIO CTETNICHEeH OKUCICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIH, YIaCTHUIO KaTallu3aTropa);

c(OpMUPOBAHHOCTh YMEHUH COCTABIISITh YPABHEHHS PEAKIIUN Pa3IUYHBIX TUIIOB, IOJTHBIE
U COKpalEHHbIC YPAaBHEHUS pEaKUUid MOHHOTO OOMEHa, YUUTHIBAsl YCIOBUS, IPU KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKIIUU, MOJATBEPKAAONINE KAaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATh ONBITHHIM NYTEM HOHBI,
MPUCYTCTBYIOIIHE B BOJHBIX PaCTBOPaX HEOPIAHMYECKUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHMH PACKPBIBATh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxIuii MoCPEICTBOM COCTaBJICHHUSI SJICKTPOHHOTO OaiaHca ATHX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUu OT
pa3iaNyYHbBIX (DAKTOPOB; XapaKTep CMEHICHHS XUMUYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT
BHemHero BozzaeicTBus (mpuniun Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh XUMUUECKHE ITPOLIECCHI, JIEKAIIUE B OCHOBE
NPOMBIIIJICHHOTO TIOJIy4€HHUS CEpHOM KHCIOTHl, aMMHaka, a Takke CHOPMHPOBAHHOCTD
MpeJCTaBICHU 00 OOIIMX HAYYHBIX MPHUHIUIAX M KOJOTHYECKHX MPOoOIeMax XHUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYMCICHUS C HCIOJb30BAHUEM IOHSATHS
«MaccoBasi 0Nl BEILIECTBAa B PAcTBOpE», OOBEMHBIX OTHOIICHUI Ta30B MPU XUMHUYECKHX
peaxIusax, Macchl BEIIeCTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00BEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIIUU BEIISCTB, TEIIOBOTO A (eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALCHUS U COXPAHEHUSI SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh IpaBUja MOJb30BAHMS XUMUUYECKOW MOCYI0N U
71a00paTOpPHBIM 000PYIOBAaHUEM, A TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKIHUSMU IO BBITOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUU I[IJIAHUPOBATh M BBINONHITH XUMHUYECKHI SKCIEPUMEHT
(paznmokeHue TEpOKCHIA BOJOPOAA B NPUCYTCTBUHM KaTalIW3aTopa, OMNPEICICHHUE CPEbl
pPacTBOPOB BEILIECTB C IMOMOIIBI0 YHUBEPCATHHOT'O UHAMKATOPA, BIUSHUE PA3TUYHBIX (HaKTOPOB
Ha CKOpPOCTb XMMHUYECKOW pEaKIUH, peakluh HOHHOIO OOMEHa, KAaueCTBEHHbIE peaklUuu Ha
cynb(dar-, kKapOOHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHHMSI, PEIICHUE SKCIICPUMEHTATBLHBIX
3aMau o temam «Mertamiel» U «Hemeramiabl») B COOTBETCTBHHM C TPAaBWIAMU TEXHUKH
0€30IaCHOCTH MPH 0OpaIeHNH C BEIIECTBAMH U JIAOOPaTOPHBIM 000pPYIOBAHNEM, ITPEICTABIISATH
pe3ysbTaThl XMMHMYECKOTO SKCIIEpUMEHTa B (POpME 3alucCu YpaBHEHMH COOTBETCTBYIOLIUX
peakuii 1 GOpMyIHUPOBATH BBIBOIBI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIM3UPOBATh XUMHUYECKYI0 HH(OPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOI KOMMYHUKalUU, IHTepHET u Ipyrux);

c(OpMUPOBAHHOCTh YMEHUH COOMIOAATh MpaBUiIa SKOJIOTMYECKH LeJIeco00pa3HOro
NOBEJICHUS B OBITY W TPYIOBOH JEATEIPHOCTH B IEJISAX COXPAaHEHHS CBOETO 3JI0POBBSI U
OKpYy’Karollled MPUPOJHOIN cpenbl, 0OCO3HaBaTh ONACHOCTh BO3ECHCTBHS Ha >KMBBIE OPraHU3MBbI



OTpENIeIEHHBIX BEIECTB, MOHMMasi cMbici mokasaress [1/1K, moscHATh Ha mpuMepax CrocoObl
YMEHBIICHHUS U MPEIOTBPAIICHUS UX BPEJIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa,

JJISL O6y“IaIOHII/IXC$I C OrpaHMYCHHBIMH BO3MOXHOCTAMHU 3O0POBbA. YMCHHC IPHUMCHIATH
3HAHUA 06 OCHOBHBIX JOCTYITHBIX METOJAaX IMO3HAHUSA BCIICCTB U XUMHWYCCKUX ﬂBJ’IeHI/If/'I;

JUTSL CJICTIBIX M CTIAa00BHIANIMX O0YJArOIINXCS: YMEHHE UCTIONb30BaTh pelbe(HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiist s 3anucy XuMu4Ieckux (hopmyir.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
Haumenoanue| KomudecrBo yacos
Ne 11/n1| pasienos 1 Tem K 0 JIEKTPOHHBIE (HH(PPOBHIE)
B P Beero| | CHTPOILH PAKTHIECKHE | 5hazoBaTenbHbIC pecypebl
NporpamMmsl ble padoThl | padoThI

Paznen 1. Teopernueckue 0CHOBBI OpraHuye

CKOM XUMUH

1.1

IIpenmeTt
OPraHUYeCKOu
xumuu. Teopus
CTPOEHUSA
OpraHUYECKUX
COeTMHEHUH A.
M. bytnepoBa

bubnuoteka
IHOK https://myschool.edu.ru/

Hroro no pazneny

Pa3znea 2. YriieBoaopoanbl

2.1

IIpenenvHbIC
YTJIEBOAOPObI
— aJIKaHBI

bubnuoreka
IHOK https://myschool.edu.ru/

2.2

HenpenensHueie
YTJIEBOAOPOABIL:
QJIKEHBI,
aJIKa/INEHBI,
QJIKUHBI

bubnuoteka
LHOK https://myschool.edu.ru/

23

Apomaruyeckue
YTJ1€BOAOPOABI

bubnuoreka
IHOK https://myschool.edu.ru/

24

[Ipuponusie
UCTOYHUKU
yIIIEBOIOPOOB
U UX
nepepaboTka

bubnuoreka
LHOK https://myschool.edu.ru/

Hroro no pazneny

13

Paznen 3. Kuciopojaconepskamnue opranndeckue coeJuHeHust

bubnuoreka
> i ITOK https://myschool.edu.ru/
AJbpaerunsl.
Kap6oHoBeie
3.2 KHCJIOTBI 7 1 bubnnoreka
. : IHOK https://myschool.edu.ru/
CoKHbIE
3¢bupsl
bubnuoreka
> Yreso > : ITOK https://myschool.edu.ru/
Hroro no pazneny 13



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Paznen 4. A3oTcoaepskamue o

PraHn4YeCKue CoeANHCHUSA

AMUHEL
4.1 AMUHOKHUCIIOTHI 3 Bubnnoreka
’ ! ' LIOK https://myschool.edu.ru/
benkn
Hroro no pazneny 3

Paznes 5. BoicokoMoJIeKyJIsIDHBIE COeIMHEHUS

IImacTtmaccsl.
51 Kayuykin ) bubnnoreka
’ ’ ILIOK https://myschool.edu.ru/
Bonokna
Uroro no pazneny 2
OBIIEE
KOJIMYECTBO
YACOB I1O 34 2 2
[TPOTPAMME
11 KJJACC
HaumvmenoBanu| KojinuecTBo yacoB
No /| € PA3A€I0B H K JuexkTpoHHbIe (HU(poOBbIE)
- TEeM Bcero OHTPOJIbH | IIpakTHiecKue o0pa3oBaTejbHbIe pecypchl
NPOrpaMMBI ble padoThl | padoThI
Pa3znen 1. Teopernueckue 0CHOBBI XUMUH
Crpoenue
aTOMOB.
[Tepuonnuecku
U 3aKOH U
1.1 Ilepnoguuecka 3 buGnuorexa
' PO HOK https://myschool.edu.ru/
sI CHCTEMA
XUMHAYECKAX
3JIEMEHTOB [I.
. Menneneena
Crpoenue
12 BEIECTBA. 4 bubnuoreka
' MHoroo6pasue HOK https://myschool.edu.ru/
BEIECTB
13 XuMuueckue 6 1 1 Bubnnoreka
) peakiuu IIOK https://myschool.edu.ru/
Hroro mo pasaen 13 Bubmorexa
pasaeity ITOK https://myschool.edu.ru/
Pa3znen 2. Heopranuueckasi xummusi
bubnuoreka
2.1 Meraii 6 ! ITOK https://myschool.edu.ru/
2.2 HemeTamnsl 9 1 1 bubnuoreka



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IOK https://myschool.edu.ru/
Cas3b
73 zi(l)praHquCKH ) bubnuorexa
' IHOK https://myschool.edu.ru/
OpPraHHYECKHUX
BEIIICCTB
bubnuorexa
Hroro no pazneny 17

ITOK https://myschool.edu.ru/

Pazgen 3. XuMus u :KU3HbL

31 Xumus 1 4 bubnunoreka
) KU3Hb ITOK https://myschool.edu.ru/
Hroro no pazneny 4
OBILIEE
KOJIMYECTBO 34
YACOB I1O

[NPOT'PAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

INIOYPOYHOE IINIAHUPOBAHUE

IHoypounoe nianupoanme 10 KJIACC

Ne i/l

Tema ypoka

Koan4yecTBO 4acoB

Bcero

JlaTa

[IpeameT opraHn4eckoi XuMuH, eé
BO3HUKHOBEHUE, Pa3BUTHE U
3HaueHue. Marcpykrax no Th.

Teopust cTpoeHUST OpraHUYECKUX
coenunenuii A. M. byrieposa, eé
OCHOBHBIE ITOJIOKEHUS

[IpencraBnenue o kiaccuukanuu
OpPraHUYECKUX BEIIECTB.
Homenknarypa (cucremaruueckas)
Y TPUBHAJILHBIC HA3BAHUS
OpPraHUYECKUX BEIICCTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH P

Mertan u 3TaH — MpocTenIIne
MIPEACTABUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTUieH U IPONUIEH — MpocTeine
IIPEACTABUTENN AJIKEHOB

IIpakTuyeckas padora Ne 1.
«IlosryyeHue 3TUIIEHA U U3YUYEHHUE
€ro CBOMCTB)

Ankanuensl. byraauen-1,3 u
MetunOytanuen-1,3. [lonyuenue
CHHTETHYECKOTO KaydyKa U PE3UHBI

10

AJKUHEL cOCTaB U 0OCOOCHHOCTH
CTPOCHHSI, TOMOJIOTUYECKHH PSII.
AnetuieH — npocTenmmi
MIPEACTABUTENh AIKHHOB

11

Boruucnenust no ypaBHEeHUIO
XUMHYECKON peakiuu

12

ApeHbI: 0€H30J1 B TOITYOIL.
TokcHYHOCTD apEHOB

13

I'eneTnueckas cBI3b
YIJIEBOAOPOJOB, TPUHAIIECKAIIUX K
pa3IMYHBIM KJlaccam

14

[IpupoHbIE NICTOYHUKHU
YTJIEBOJIOPOAOB: IPUPOIHBIN T'a3 U
MOy THBIE HEQTSHBIE ra3bl, HEPTH U
IPOJIYKTHI €€ ImepepadoTKH

15

[TpupoaHbIe HICTOYHUKHU




YTJIEBOJIOPOIOB: IIPUPOIHBIN T'a3 U
MOy THBIE HETSHBIE Ta3bl, HEYTH U
IIPOAYKTHI €€ nepepaboTKu

16

KonTpoabnas padora mo pasgeny
«YTJIeBOTOPOAbD)

17

HpeneanHe OIHOATOMHBIC CIIMPTHI:
MCTAHOJ] U 3TaHOJI. BO,I[OpOI[HaH
CBA3b

18

MHoroatoMHbI€ CIIUPTHI:
OTHUJICHIJTIMKOJIb U INIMICPUH

19

@DeHOJI: CTPOCHUE MOJIEKYIIBI,
¢busnyeckrue 1 XUMUYECKHE
CBOMCTBA, IPUMEHEHNUE

20

Anpaerunsl: hopMaIbaeTUI U
areTaabIerua. AEeToH

21

OnHOOCHOBHBIE NPEIEIbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAs
U YKCYCHas

22

IIpakTnyeckas padora Ne 2.
«CBOMCTBA pacTBOpPa YKCYCHOM
KHCJIOThD)

23

CTeapI/IHOBaH H OJICMHOBAs
KHCJIOTHI, KaK IIPpEACTAaBUTCIIN
BBICIIUX Kap6OHOBI>IX KHUCJIOT

24

MBbl1a Kak cOJIM BBICIIMX
KapOOHOBBIX KHCJIOT, X MOIOIIEE
JIEUCTBUE

25

CrnosxHbie 2(UpPHI KaK MPOU3BOIHEIC
KapOOHOBBIX KUCIOT. ['uaponus
CJIOKHBIX 3(DUPOB

26

JKupsl: THIpOIIN3, IPUMEHEHHE,
OuoJsiornyeckas poJib )KUpPOB

27

VYraeBojpsl: cOCTaB, KiaccuuKanus.
Baxneiimme npeacraBuTenu:
IJII0K033, PpYyKTO3a, caxaposa

28

Kpaxman u nemnronosa kak
MIPUPOIHBIE ITOJUMEPDI

29

KonTpoasnas padora no pasaesry
«Kucaopoaconep:xkamme
OpraHuyecKue coeHHEeHUs»

30

AMUHBI: METHJIAMHUH M aHUINH

31

AMWHOKHCIIOTHI KaKk aM(pOTEepHBIC
OpraHUYeCcKUe COCIUHEHHS, UX
ouonornyeckoe 3Hauenue. [lentuasl

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS

33

OcHOBHbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN




OCHOBHEBIE METOOBI CHHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUM. 1
[InacTmacchl, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34
ITPOI'PAMME

IHoypounoe niianuposanue 11 KJIACC

Ne i/l

Tema ypoka

KoanuecTBOo 4acoB

Bcero

JlaTa

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KoHpurypamus atromoB. Mactpykrax mo Th.

[lepuonnyeckuii 3akoH u Ilepuonuueckas
crucTeMa XMMHA4YECKuX 3semeHToB /. U.
MenieneeBa, X CBsI3b C COBPEMEHHOM
TEOPHEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHUYECKHX 3JIEMEHTOB U UX COSAMHEHUN 1O
rpynmnam U nepuojam. 3HaueHue
NEPUOANYECKOTO 3aKOHA M CUCTEMBI
xumuueckux asemenToB .M. MeHnieneena B
pa3BUTHUU HAYKH

Crpoenue BemiecTBa. XUMUYECKasi CBS3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHHS
KOBaJICHTHOH cBsA3U. BoyopoiHas cBsi3b

BanenTHOCTh. DNEKTPOOTPULIATENBHOCTb.
Crenenb okucnenus. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOCHHS

[TonsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJTOUIHBIE PACTBOPBI.
MaccoBas 107151 BELLIECTBA B pacTBOPE

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKHX CoeMHeHHi. ['eHeTnueckas
CBSI3b HEOPTaHMYECKUX BEIICCTB, PAa3IHYHBIX
KJIACCOB

Knaccudukanus XuMu4ecKkux peakiuui B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aKOH COXPaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALLCHUS YJHEPTUU IIPU
XMMHUYECKHUX PEaKLHIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECUE

10

IIpakTuyeckas padora Ne 1. «Biausiaune
Pa3JIN4YHBIX (PAKTOPOB HA CKOPOCTH
XHMHUYECKOH peakunm,




11

DrexkTpoauTHyecKas quccoranus. [lonstue
o BogopoaHoM rnokasatene (pH) pacteopa.
Peakuu nonHoro oomena. ['uaponms
OpPraHMYEeCKUX U HEOPTaHMUYCCKHX BEIICCTB

12

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonstue o6 anexTponause
pacIiiaBOB ¥ paCTBOPOB COJIEH

13

KonrpoabHasi padora no pasneny
«TeopeTnyeckne OCHOBHI XUMHUH»

14

Merauibl, ux nosnoxenue B [lepuoanueckoit
cUCTEeMe XUMUYECKUX eMeHToB JI. U.
MenzeneeBa 1 0COOEHHOCTH CTPOCHUS
aTomoB. O0mMe PU3NIECKUE CBOWCTBA
METaJIOB

15

CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MEeTaJIJIoB

16

XHUMHYECKHE CBOMCTBA Ba)KHEHIIINX
METaJUIOB (HATPUH, Kalui, KaabI[Ui, MarHUi,
ATIOMHUHHI) U UX COCTMHCHHH

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHNN

18

XUMHUYecKre CBOMCTBA IIUHKA, KeJie3a U UX
COEeIUHEHUI

19

IIpakTu4yeckas padora Ne 2. "Pemenue
IKCINEPUMEHTAIBbHBIX 32124 M0 TeMe
«MeTtaniabi»"

20

Hemeramnel, ux nmonoxeHue B
[Tepuoanueckoii cucreMe XUMUUECKUX
sneMenToB . 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

dusnyecKre CBOWCTBA HEMETAILIOB.
AJITIOTpOIHS HEMETAIJIOB (Ha PUMeEpe
KHCIIOpOJ1a, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOMCTBA IraJIOT€HOB, CEPhl U UX
COEeIUHEHUI

23

XuMHUECKue CBOMCTBA a30Ta, pocodpa 1 ux
COEIMHEHUN

24

XHUMHYECKUE CBOMCTBA yIiIepoaa, KPEMHHUS U
UX COCIUHEHUN

25

[IpumeHeHne BaxXHEUIIINX HEMETAIVIOB U UX
COEeIUHEHUI

26

O00011eHNEe U CUCTEMATH3AI 3HAHUH 110
teMe «HeMmeramiely. BeruucieHus mno
YpaBHEHUSM XUMUYECKUX PEAKIIUN 1
TEPMOXHUMHYCCKHE PACUETHI

27

IIpakTnueckas padora Ne 3. «Pemenue
JKCIIePUMEHTAJBHBIX 32124 110 TeMe
"Hemerasnr'»




KonTpoabHnas pa6ora no remam

28 1
«Metayuib» 1 «HemMeTaaabl»

29 Heoprannueckue n opraHM4ecKue KUCIOTHI. 1
Heoprannueckue u opraHnueckue OCHOBAHMS]
AMdoTepHbIE HEOPTraHUYECKUE U

30 OopraHuveckue coeAnHeHus. ['enernueckas 1
CBSI3b HEOPTraHWYECKUX U OPraHUYCCKUX
BEIIECTB
Ponp xuMuu B 00ecrieueHUH SKOIOTHYECKOH,

31 SHEPreTHYCCKOM U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEIUIIHBI
[IpencraBnenus 06 0OMMX HAYIHBIX

32 IIPUHIUIIAX [POMBIIIIEHHOTO ITOIYy4YEHUS 1
BAKHEHIIINX BEIIECTB

33 UYesioBek B MUpE BEILIECTB 1 MATEPUAJIOB 1

34 XUMHS ¥ 3J0POBBE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O
IMPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumus, 10 kmacce/ I'abpuensn O.C.; AkunoHnepHoe o61iecTBo «l3marenbcTBo
«IIpocBemenue»
» Xumus, 11 xnace/ T'abpuensia O.C ; AkuponepHoe o0miectBo «M3naTenbcTBo

«ITpocBerenue»

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. O.C.I'abpuensu, '.I".JIpicoBa «Xumus Metoandeckoe nocodue — 6a30BbIil ypOBEHb)»
2. O.C.I'abpuensa, U.I'.OctpoymoB, «O01mast XuMus B TeCTax, 3a/1a4ax, yrnpakHeHusx. 11
KJIAcC
3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTponbHbIe u
IPOBEPOYHBIEC PAOOTHI K yUSOHUKY»
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.Benenckas «Xumus 11 knacc: HactonbHast kKaura ajis
yuurens». Yacts 1
5. O.C.T'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronpHas KHHATaA 115
yuurens». Hactp 2
6. O.C.I'abpuensn, [1.B.Pemero, N.I".OcTtpoymoBa «3aqadu 1o XUMUU B CITOCOOBI UX
petieHus»
7. B.I'. lerncoBa «Xumust 11 kiracc moypounsie tuiansl 1o yueouuky O.C.I'abpuensina,
I'.T".JIsicoBOW»
8. M.A.Ps60Ba, Y.IO.Hebckas, P.B.JIunko «Tectbl mo xumuu 11 kaace»

9. O.C.I'abpuensn, N.I'.octpoyMOB « XMMHUUYECKHI SKCIIEPUMEHT B 1IKosie 11 kimace»

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru ['azera « Xumus» U callT 1uist yautens «5 uay Ha ypoK XUMHI»
http://him.1september.ru Equnas xomteknus LIOP: IIpenMeTHast KOJUTEKIUS « XUMHS)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIE SKCTIEPUMEHTHI:
xumus. Komnekuus Poccuiickoro o6mieo0pa3zoBareabHOTO opTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnmukbepoBoit

http://www alhimik.ru Bcepoccuiickast oumIiaia MKOJIbHAKOB IO XUMHUH
http://chem.rusolymp.ru Opranuyeckasi XMUMHs: SJICKTPOHHBINA yUeOHUK ISl CPETHEH IKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBINA Y4eOHUK

http://www hemi.nsu.ru OTKpBITBIH KOMIEIHK: XUMHUS

http://www.chemistry.ru JlucranuinoHHasi O1MMIMA/A IO XUMHH: TEIEKOMMYHUKAIIMOHHBIN
00pa3oBaTeNbHBINA POCKT
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