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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1O XUMHM Ha YpOBHE CpeAHEro obmero obpa3oBaHusi pazpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 ob6pazoBanuu B Poccuiickoi
Odeneparumn», TpeOOBaHUN K pe3yIbTaTaM OCBOCHHUS (eliepanbHOil 00pa3oBaTeIbHON MPOrpaMMbl
cpennero  obmero oOpaszoBanus (DPOII  COO), mnpencraBieHHbIX B DenepalbHOM
rocynapcTBeHHOM oOpaszoBatenbHoM crapaapre COO, c¢ yuérom Konnenuuu mnpernojaBaHus
yueOHOro mnpeamera «XuMHs» B 00pazoBaTeNbHbIX opraHuzauusax Poccuiickoit ®enepanuu,
pean3yIOIUX OCHOBHbBIE 00pa30BaTENbHbBIE IPOrPaMMbl, U OCHOBHBIX I0JIOKeHUHN «CTpaTerun
pasBuTusl Bocniutanus B Poccuiickoit ®enepanuu Ha niepuon no 2025 roga» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJXOJI0B K pa3pa0OTKe MPOrpaMMBbI [10 XUMUH, K OMPEIEIICHUIO O0IIeH CTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUSI OOYUAIOMIMXCS CPEICTBAMH Y4eOHOTrO mpenmera «XuMHsD»
s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBMIIM KOHIENTyanbHbIe mojoxkenus I'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH IIeJIeH, COAep KaHusl, pe3yJIbTaTOB 00y4YeHHUsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe oOpa3oBaHME, TIOJIy4aeMO€  BBIMYCKHHKaMu  0011eo0pa3oBaTebHOM
OpraHM3aIy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepLIAIOIIMM ITallOM pPeaju3aluy Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIHNX 1IEJTOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LICHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (POPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyIbTyphl YelIOBEKa, a
TaKk)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpelie.
Peanusyercst xumuueckoe o0Opa3oBaHuME OOyYalOIMXCS HA YpPOBHE CpEAHEro oOIIero
o0pa3oBaHus CpeCTBAMU yUeOHOTo mpeameTa «XUMHUs, COAepKaHUe U MOCTPOSHUE KOTOPOTO
OIpe/iesieHbl B MPOrpaMMe IO XUMHHM C y4€TOM cleuu(UKM HAayKd XUMUHU, €€ 3HAYEHUsS B
MO3HAHUM TPUPOJIBI U B MATEPUAIBHON JKU3HU OOILECTBA, a TakKe C yuéToM OOIMX Lenell u
NPUHIUIOB, XapaKTePU3YIOIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpEIHEro oOIIero
obpazoBanus B Poccuiickoii denepamuu.

XUMHS KaK AJIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPAeT 0COOYIO POJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOHM 0a3bl MaTepualbHON KynbTypbl. OHa BHOCUT CBOHM BKJIal B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3JaHUE LIEIOCTHOTO MPEICTaBICHUS
00 OKpYy»aroleM MUpe Kak O €UHCTBE MPUPO/IbI U YelIOBEeKa, KOTOpoe (OpMUPYETCs B XMMUHU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPY’KAIOLIEr0 MHUpPA, OCO3HAHMSI B3aMMOCBSI3U
MEXy CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHO B3anMOAENUCTBYS C IPYTMMH €CTECTBEHHBIMU HAyKaMU, XUMUS CTajla HEOTHEMIIEMOM
YaCThl0 MUPOBOU KyJbTYphl, HEOOXOJUMBIM YCIOBHEM YCIIEHIIHOTO TPyJa U >KU3HU KaXKJIOTo
wieHa oOumiectBa. CoBpeMeHHass XHMMHUs KaK HayKa co3ujaTesibHas, Kak HayKa BBICOKHX
TEXHOJOTHIl HalpaBleHa Ha pelleHHe [I00aTbHBIX NPOOJIeM YCTOHYMBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, TTUIIEBOH, IKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHbI
3/10pOBBA.

B coorBercTBUM ¢ OOmMMM LENIMH M HPUHLMIIAMU CpEAHEro oOuero ooOpazoBaHUs
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYarouuxcs, HEOOXOIUMYI0 UM s
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOUYEHHUS B JKU3Hb COLIUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBSA3aHHBIX HEMIOCPEICTBEHHO C XMMHEH.

CoCTaBISIOMMMHU MPEAMETa « XUMUS) SBISIFOTCS 0a30BbIe KYPChl — « OpraHuveckasi XUMHUsDH)
u «OO011as 1 HeoOpraHuyeckas XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEPKAHUS KOTOPBIX SBJISIOTCS
OCHOBBI 0230BOI HAyKH: CUCTEMA 3HAHUI MO0 HEOPTaHUUECKOM XMMHUH (C BKIIOUEHHUEM 3HAHUN U3
o011eil XuMHUM) 1 opraHrnyeckoi xumuu. @opMupoBaHue TaHHOW CUCTEMbI 3HAaHUM TP U3y4YEHUHU
npeaMera 00ecreynBaeT BO3MOKHOCTh pAaCCMOTPEHUS BCETO MHOT000pa3us BEIECTB HA OCHOBE
OOLINX MOHITH, 3aKOHOB ¥ TEOPUN XUMHH.

CrtpykTypa coaepxanusi KypcoB — «Opranudeckas xumus» u «OO0IIast 1 HeopraHudeckas
XUMUS» chopMHpoBaHa B MpOrpamMMe 10 XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3YyUYEHUIO
yueOHOro Martepuasia M OOyCJIOBJICHa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
OnpeAeNéHHBIX TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHUU BelecTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COEAMHEHMH, a



TaKk)Ke Ha yYPOBHE CTEPEOXMMHUYECKUX WM DJIEKTPOHHBIX MPEACTABICHUH O CTPOSHUHU BEIIECTB.
Csenenusi 00 M3yyaeMmblX B Kypce BEIleCTBaxX HAlOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOXKHBIX OMOJIOTMYECKH AKTUBHBIX COCAMHEHHHA. B Kypce OpraHMuecKod XWMHUU TOTYYaroT
pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHs TNEpBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUECKON pEeaKII1HU.

[Ton HOBBIM YIJIOM 3peHHSI B TpeaMeTe «XUMHs» 0a30BOTO YPOBHS pPacCMaTpPHBACTCS
M3YYCHHBIII Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs TEOPETUYECKHM MaTepuan u
(dakToJIOTHUECKHEe CBEACHHS O BEIIECTBAX U XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OOu1as © HEeOpraHWYecKass XUMHUs» OOYyYaroIIUMCsl MPEJOCTABISAETCS BO3MOXHOCTh OCO3HATh
3HaYCHHUE NEPUOJUYECKOr0 3aKOHA C OOMIETEOPETHYECKUX M METOAOJIOTMYECKHX IO3UIUH,
rIy0ke TMOHSATh HUCTOpUYEcKoe H3MeHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 10
OOBACHSIOLIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN 0 BaKHEWIIMX BEILIECTBAX, UX COCTaBe, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHUH, a TAK)KE 0 XUMHUYECKUX PEAKIUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nomnonHsercs B Kypcax 10 wu 11 KkimaccoB sieMeHTaMH COJEp)KaHUs, HMEIOIUMU
KyJIbTYPOJOTHYECKHIA M TPUKIAJTHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMTOHUMAaHHIO
B3aMMOCBS3M XHMHUHU C JIPYTUMH HayKaMmH, pacKpblBalOT €€ poJib B I[O3HABAaTEIbHOW U
NPAaKTUYECKON JIEATEIIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHS K IIPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSI3aHHBIX C XMMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIMIO U MPUMEHATH €€ ISl MOMOIHEHUs 3HAHUM, pPelieHus
MHTEJJIEKTYyalIbHbIX U 3KCIIEpUMEHTAJIbHBIX HCCIIEN0BATENbCKUX 3a7ad. B 1menom coaepkanue
yueOHOro mpeamMera «XuMUs JaHHOTO YPOBHS M3yU€HUs OPHEHTUPOBAHO HAa (OPMUPOBAHUE Y
00y4JarOIUXCsl MUPOBO33PEHUECKON OCHOBBI JIJIsi TIOHUMaHUsT PHIOCOPCKUX UICH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPTraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBONCTB
BEII[ECTB UX COCTABOM M CTPOCHHEM, TTO3HABAEMOCTh MPUPOJIHBIX SIBJICHUH MyTEM dKCIIEPUMEHTA
U pelIeHUS NPOTHBOPEUM MEXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU TMPEANOCHUTKAMU,
OCO3HAHME POJM XMMHUHU B PEIICHUH YKOJOTMUYECKHX MPOOJIeM, a TakkKe MpodiieM cOepekeHust
HHEPrEeTHUECKUX PECYpPCOB, ChIPbsSI, CO3aHMs HOBBIX TEXHOJIOTHI U MaTepUATIOB.

B nnane pemienust 3a1a4 BOCUTAHUS, Pa3BUTHS U COITMATM3AIIMN O0YJAIOIIUXCSI IPUHATHIE
IpPOrpaMMOil MO XUMHH TOJXOABl K OMpPENETICHHUIO COJEp)KaHUS U TOCTPOSHHUsS IMpeaMera
MpeayCMaTpuBalOT (HOPMUPOBAHUE YHUBEPCATHHBIX YUYEOHBIX IEHCTBUM, MMEIOIMUX 0a3oBoe
3HaUEHUE JUIsI PA3IMYHBIX BHJOB JIEATEIBHOCTH: pEIICHUs NpoOiieM, TMOHWCKa, aHajau3a Hu
00paboTkn HMHPOpMaAIMK, HEOOXOIUMBIX JJs NPUOOPETEeHMs] OmbITa MPAKTUYECKON U
HCCJIEIOBATENLCKOM 1eATeIbHOCTH, 3aHUMAIOIIEeH BaKHOE MECTO B MMO3HAHUU XUMUHU.

B mpakTuke mpenoiaBaHusl XUMUU KaK Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMsl, TaK U
Ha YPOBHE CpeHEro 00111ero 00pa3oBaHus, IPH OMPEIEICHUN COAEPKATEILHON XapaKTepUCTUKN
Hened W3y4deHHs IpelMeTa HalpaBiIeHUEM IE€PBOCTEIIEHHOM 3HAUYMMOCTH TpPAJULMOHHO
npu3Haércss (HOPMUPOBAHME OCHOB XUMHUYECKOW HAyKHM Kak O0OIacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATETLHOCTH YEJIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKONH TOUKH 3pPEHHs] TaKOW TOJXOJ K OIMpENeICHHI0 Ieeld M3ydeHUs
MIpeIMETA SIBJISIETCS BITOJTHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pPEHHs TJIABHBIMH IIENIIMHU H3y4YeHUs MpeaMera «XUMUs» Ha
6a3zoBoM ypoBHe (10 11 ki1.) ABIAIOTCS:

(GbopMHUpPOBaHHE CHCTEMBbl XUMUYECKMX 3HAHUN KaK Ba)XKHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKaT KIIOYEBBIE MOHATHUS, (DyHIaMEHTaJIbHBIC
3aKOHBI ¥ TCOPHH XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHUE M IOHMMAHHE CYITHOCTH JIOCTYITHBIX
00001IeHNT MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIGHHE C HCTOpHEW HUX pa3BUTHS U
CTAHOBJICHUS;

dbopMUpOBaHHE W pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX IMO3HAHUS BEIIECTB H
XUMHUYECKHX peakInid, HEOOXOJUMBIX JIJIsi MPUOOPETCHHUS YMEHHHA OPHUCHTHPOBATHCS B MHPE
BEIIIECTB U XUMUYECKUX SBIICHUI, UMEIOIINX MECTO B IPUPOJIC, B TPAKTUIECKON 1 MTOBCETHEBHOMN
KHU3HU;

pa3BUTHE YMEHHMH U CIIOCOOOB JIESATEIBHOCTH, CBSI3aHHBIX C HAOMIOJECHHEM M OOBSICHEHHEM
XUMHYECKOTO IKCTIEPUMEHTA, COOJTIOICHUEM TIPABHII 0€30ITaCHOTO 0OpAIEHUs C BEIIECTBAMH.



Hapsiny ¢ aTum, coneprkaTelibHas XapaKTepUCTUKA LeJe U 3a7ad U3y4YeHHs TpeaMeTa B
poTrpaMMe 10 XUMHH YTOYHEHA ¥ CKOPPEKTHPOBAaHA B COOTBETCTBUY C HOBBIMU TIPHOPUTETAMH B
cucTeMe cpeaHero oouiero oopazoBanus. CeroHs B IPEnojaBaHUKU XUMHUHU B OOJIbIIEH CTETIEHU
0THaéTCsl MPEANOYTCHUE PAKTUIECKON KOMITOHEHTE COAep)KaHusl 00yUeHHsI, OpUEHTHPOBAHHOU
Ha TOATOTOBKY BBIYCKHHKA 00IIe00pa3oBaTeIbHON OpraHM3aluy, BIAACIONIEr0 HE HaOOpOM
3HaHWH, a (YHKIMOHAJIBLHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU M YMEHHSIMH aKTHBHOTO
MOJyYCHUS 3HAHUHM U IPUMEHEHUS X B PEATbHOM KHU3HH VI PELICHUS MPAKTUYECKUX 3a/1a4.

B cBi3M ¢ 3TUM Tpu W3yYCHHMH TpeAMeTa «XUMHsS» JOMHHHUPYIOLIEe 3HAaYCHUE
nproOpeTaroT TaKKue LEeNu U 33a4u, KaK:

aJianTanus 00yJarmuXxcs K yCJIOBUSIM TUHAMUYHO Pa3BUBAIOIIETOCS MUPa, (HOPMUPOBAHHE
MHTEJUIEKTYyallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K c€amMo0Opa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM;

dopmupoBaHue y OOYYaAIONMIMXCSl KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIHH),
UMEIOIINX YHUBEPCATHHOE 3HAYCHUE JUISI PA3JIMYHBIX BUIOB JAEATEILHOCTH: PELICHUS poOIeM,
MOMCKA, aHanmu3a W 00paboTku HHGOPMAIMU, HEOOXOTUMBIX ISl NPUOOPETEHHUs OIbITa
JEeSITeIbHOCTH, KOTOpasi 3aHMMAET BaKHOE MECTO B MO3HAHWUHU XMMHH, a TAKXKE JUII OLEHKHU C
MO3HIIUN YKOJIOTHYECKOM OE30MMacCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpTaHHU3M YeJIOBEeKa U MPUPOJHYIO Cpey;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTEH
00yJaromuxcs: CHOCOOHOCTH CaMOCTOSTENBHO IPHOOpPETaTh HOBBIE 3HAHHUS 10 XHMHU B
COOTBETCTBUH C KH3HCHHBIMU ITOTPEOHOCTSIMH, UCIIOJIB30BAaTh COBPEMEHHBIC HH(POPMAIMOHHBIC
TEXHOJIOTUH JIJIs TIOMCKA M aHAINM3a YIeOHOH M HayYHO-TIOMYJIAPHON MH(POPMAITUH XUMUYECKOTO
COJICPKAHUS;

dopmupoBaHUE U Pa3BUTHE Y 00YUYAIOMIMXCS ACCOIIMATUBHOTO M JIOTHYECKOTO MBIIIICHHS,
HaOJIFOIaTEIBHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHE Y 00YYAIOMIMXCS YOKIEHHOCTH B TyMaHUCTUYCCKON HAITPABJICHHOCTH XUMHH,
e BaKHOW pOJM B PEUICHWU TIOOAIBHBIX MPOOJIEM PalMOHAIBHOTO IMPHPOIOOIB30BAHMS,
MIOTIOJIHEHUS YHEPTeTUUECKUX PECYpCOB M COXPAHEHUS IMPHPOJHOTO PAaBHOBECHUS, OCO3HAHUS
HEOOX0IMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3[I0OPOBBIO, @ TAKXKE MPHOOPETCHNUS
OTIBITA UCTIOJIb30BAHUS TIONYUYEHHBIX 3HAHUM TSI IPUHSITHUS TPAMOTHBIX PEIICHUN B CUTYaIUsX,
CBSI3AHHBIX C XHMHYECKUMH SIBIICHUSMHU.

B ydyeGHOM miaHe cpenHero oOuiero oOpazoBaHMs NpeaMeT «XUMHsS» 0a30BOTO ypOBHS
BXOJIMT B COCTaB MPEeIMETHOH 00sacTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOuiee 4nciIo yacoB, OTBEIEHHBIX JJIS M3YUYEHUS XMMHMH, Ha 0a30BOM YPOBHE CpEIHEro
obmrero obpazoBanusi, coctaisieT 68 yacos: B 10 kiacce — 34 gaca (1 yac B Henenio), B 11 kiacce
— 34 4aca (1 gac B HezemIO).

COJAEPKAHUE OBYYEHUSA
10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHUYECKO XUMHH

[Ipenmer opraHudeckod XuMuu: €€ BO3HHUKHOBEHHME, pa3BUTHE M  3HAa4YCHHE
B II0J[yUYE€HUHU HOBBIX BELIECTB U MaTepUasoB. Teopus CTPOEHUsI OPraHMYECKUX COSOUHEHHMM A.
M. BytnepoBa, e€ ocHOBHbIE mMonoxkeHHUs. CTpyKTypHble (OpPMYJIbl OPraHUYECKUX BEIIECTB.
['omomnorus, n3oMepus. XUMHUYECKas CBSI3b B OPraHMYECKUX COEJUHEHMSIX — OJMHApHBIE U
KpaTHBIE CBSI3H.

[IpencraBienue o knaccu(pUKaluy OpraHUuecKux BemecTs. HoMeHkmaTypa opraHmuecKux
COEMHEHUH (cuCTeMaTu4ecKas) U TPUBHANIbHbIE Ha3BaHUS BaKHEHIINX MTPEICTaBUTENEN KIIAaCCOB
OpraHMYECKUX BEIIECTB.



OKCIEpUMEHTAJIbHBIE METO/Ibl M3YUEHUS BEIIECTB U MX NPEBPAIICHUN: 03HAKOMJIEHHE C
o0Opa3laMu OpraHMYeCKUX BEIECTB M MaTepHajaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOJIOJAEHWE W ONHMCAHUE JEMOHCTPALMOHHBIX OINBITOB II0
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUM (IU1aBJIeHUE, OOyIIIMBAaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB U CTPOEHHUE, T'OMOJIOTMYECKMU psAA. MeraH W 3TaH — mpocTerime
IPECTaBUTEIN ATKAHOB: (PU3MYECKHE K XUMUYECKUE CBOWCTBA (PEaKI[K 3aMEICHHsI K TOPEHUST),
HaXO0XJICHUE B IPUPOJIE, IOIYYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUN psiA. DTUIEH U NPONWIEH — IpocTeiiune
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHUYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOr€HUPOBAHMUS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPHU3aLNN ), I0Iy4YEeHUE U IIPUMEHEHUE.

Ankanuensl: Oytaamen-1,3 u MetunOytamueH-1,3: cTpoeHHe, BaKHEHIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanun). IloayueHrne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMs, TOMOJIOTMYECKHH psa. ALeTHIeH —
NPOCTEUIINIA MPEICTABUTENb AIKHHOB: COCTaB, CTPOCHHE, (PU3NYecKre U XUMUYECKHUE CBOIMCTBA
(peakuy ruIpupoOBaHus, raloreHUPOBAHUS, TUAPATALUH, TOPEHNUS ), TOJyUCHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (uU3MYECKHME W XMMUYECKHE CBOMCTBA (pEaKIuu
rajJJoreHUPOBAaHUS M HUTPOBaHUS), MOJy4YeHUE U NpUMeHeHue. Tomyon. cocmas, cmpoeHue,
Quszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUPoOsanus U HUMpo8anus), noiyieHue u
npumenenue. TOkKCHYHOCTE  apeHOB.  ['eHeTmdeckas  CBsSI3b  MEXKIY  YIVIEBOJOPOJAMH,
NPUHAJIEKAITUMU K Pa3IMYHbIM KJIacCcaM.

[TpupoaHble UCTOYHUKU YIIIeBOOpOooB. IlpupoaHblil ra3 u nonytHele He(TAHBIE Ta3bl.
Heds u e€ nmpouncxoxaenue. CriocoObl mepepadboTKu HEPTH: IEPErOHKA, KPEKUHT (TEePMHYECKHIH,
KataluTuueckuil), mnmponu3. IIpogykTel mnepepaboTku HedTH, UX HOPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib 1 pOLyKThl €0 NepepadoTKHU.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHUs BEIIECTB U MX NPEBPAILCHUN: O3HAKOMIICHHE C
o0pa3maMu TIacTMacc, KaydyKoB U Pe3uHBbI, Koyutekuuu «HedTs» 1 «Yroas», MoaennpoBaHue
MOJIEKYJl YIJIEBOJIOPOJIOB M TaJIOT€HONPOU3BO/IHBIX, IPOBEJCHUE IPAKTUYECKON pPabOThI:
MOJIy4Y€HHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHbic 3a1auu.

Bbluniciienuss 1o ypaBHEHMIO XMMHMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA WIIM MPOLYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEaKIUN).

Kucaopoaconep:xammue opranndeckue coeTMHEHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHON: CTpPOEHHue, (U3HUECKUe MU
XMMHUYECKHE CBOMCTBA (peakUMy C aKTUBHBIMU METAJUIaMH, TaJoreHOBOJOPOJAaMHU, TOPEHHe),
npuMeHeHre. BogopoiHble cBsI3u MeXay MOJIEKyJaMHu cUpTOB. JlelicTBUe MeTaHoJIa U 3TaHOoJIa
Ha OpPTraHu3M YeJIOBEKa.

MHoOroaToOMHbI€ CHHUPTBHL. OTHIEHIVIMKOJAb M TJULEPUH: CTPOEHHE, (PHU3UYECKHE U
XMMHUYECKHE CBOMCTBA (B3auMOJIeCTBHE CO IMIETOYHBIMU METaJIJIaM1, Ka4eCTBEHHAsI peaKiys Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJISL.

DeHoJI: CTPOCHHE MOJIEKYIIbI, (PU3NYecKe U XUMUYeCKue cBoicTBa. TokcHUHOCTD (heHoa.
[Tpumenenue penona.

Anpaeruabl U kemoHvl. DopManbaerujl, aueTalbleTru]: CTpoeHue, ¢GU3NYecKue u
XMMHUYECKHE CBOMCTBa (peakluu OKHCICHHS W BOCCTAaHOBJICHHUS, KAaueCTBEHHBIC PEAKIUH),
MOJTy4YeHHUE U IIPUMEHEHHE.

OnHOOCHOBHBIE TIpefieNbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAsA M YKCYCHasl KUCIOTHI:
CTpoeHHe, pu3nvecKre 1 XuMUYeCKUe CBOMCTBa (CBOICTBa, 001IMe AJis Kilacca KUCIIOT, PeaKIus
TepuHKaMK), TOoJNyueHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KMCIOT. MbljIa KaKk COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE ACHCTBHE.

CrnoxHble 3¢upbl Kak IPOU3BOJHbIE KapOOHOBBIX KHCIOT. ['MIPOIH3 CIOKHBIX 3(PHUPOB.
Kupsl. I'naponus xxupos. I[Ipumenenne xxupoB. bruonoruueckas poiib KUpPOB.

VYrieBonpl: cocTaB, KiIacCu(pUKAIKS yTIEeBOA0B (MOHO-, IU- U TTOJIMcaxapuabl). [ oko3a —
OPOCTEUIIMKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKHE




cBoiicTBa (B3aumozeicTaue ¢ ruipokcuoM meau(1l), okucnenne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBIEHHE, OpOKEHUE TIIIOKO3bI), HAXOXKJICHHWE B TPUPOJE, NPUMEHEHHUE,
O6uonornyeckas poib. @oTocuHTe3. PPyKTO3a KaK U30MEP TITIOKO3HI.

Kpaxman u nemnosno3a kak npupojHble noaumepsl. CTpoeHHe Kpaxmaia U LEeJUTH0I03bI.
dusnyuecKkue 1 XMMUYECKHe CBOWCTBA KpaxMaia (TUIpOIIn3, KaUeCTBEHHAS PEAKIUs C HOJIOM).

OKclIepUMEHTAJIbHbIE METO/bl W3YyYEHHsl BEIECTB M MUX IPEBPAIEHUI: IPOBEAEHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
pEeaKkUMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHosa okcuiaoM Mmenu(ll)), MHOroaromHsIx
cnupToB (B3auMopelctBue rmuepuHa c rugpokcugoMm menu(ll)), anpaerunoB (oxucieHue
aMMHa4YHBIM pacTBopoM okcuga cepedpa(l) u ruapokcunom menu(Il), B3ammonelicTBue kpaxmania
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOTHI: CBOWCTBA PAaCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3a/1aun.

Bblunciienuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Maccel, 00BEMA, KOJIMYECTBA
HCXOJIHOTO BEIECTBA WIIM MPOLYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOI'O
U3 UCXOJHBIX BEILECTB WIH IIPOJYKTOB PEAKIIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMUHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHndYecKue coeAnHeHus. Pu3nvecknue 1 XUMUYECKHe
CBOWCTBAa AMHUHOKUCJIOT (Ha NpuMepe TIJUIMHA). buojoruueckoe 3Haue€HHUE aMHHOKHUCIIOT.
[TenTuae!.

benku kak mpupojHbIE BBICOKOMOJIEKYJIIpHbIE coenuHeHus. IlepBuyHas, BTOpUYHas U
TpeTUyHasi CTPyKTypa OeikoB. XHMHUECKHE CBOMCTBa OENKOB: THUJIPOJIU3, JEHATyparus,
Ka4eCTBEHHbIE PEaKIUi Ha OEJIKH.

OKCIEpUMEHTAJIbHBIE METOJIbl M3YUYEHMs] BELIECTB M UX MPEBpALICHUI: HAONIOACHUE U
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEJKOB IpH HarpeBaHWHU, LIBETHBIE
peakiu OesKoB.

BbIcOKOMOJIeKYJISIPHBIE COeIMHEHUS

OcHOBHbBIE MOHATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHHUI: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUH, CpelHsAs MoJieKylsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIs U MTOJIMKOHCHCALINS.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHUS BEIIECTB U MX NPEBPAIICHUN: 03HAKOMIJICHHE C
oOpa3amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyuyKOB.

Me:XnpeaMeTHbIE CBS3H.

Peanuzanus MexInpeaMeTHBIX CBSI3eH MpU M3ydyeHUHM opraHumdeckoi xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, Tak U
MOHSITUM, SBJISIOUINXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOue ecTeCTBEHHO-HAayuyHbIe MOHATHUS: SIBJICHWE, HAay4HbIM (akT, TUIoTe3a, 3aKOH,
TEeOopus, aHajiu3, CHUHTE3, KiIaccupuKalus, TI[EePUOJUYHOCTb, HaONIIO/IEHNEe, HW3MEpEeHHe,
DKCIEPUMEHT, MOJIEIIMPOBAHMUE.

®usnka: mMatepusi, SHEprusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, JHEPIeTUUECKUIN YPOBEHbD,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MYECKHE BEJIMYMHBI U €TUHULIBI UX
U3MEpEHHUS.

Buonorusi: knerka, opranusM, Ouocepa, oOMEH BEIIECTB B OpraHuszMe, (OTOCHHTES,
OMOJOTUYECKH aKTHBHBIE BellecTBa (OENKU, YTIeBOIbl, KUPbI, PepMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/Ib, TTOJIE3HbIE HCKOMAeMbIe, TOILUIUBO, PECYPCHI.

TexHonorus: nuuieBble MPOAYKThI, OCHOBBI PallMOHATBHOIO MUTAHUSI, MOIOIIME CPEJCTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTPENapaThl, MaTEPHUAIbl U3 HCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMuyeckuit 3nemMeHT. AToM. Slapo aroma, U30TONBI. DJIEKTPOHHAs 000JI0YKa.
DHepreTHyeckre YpoBHH, IMOTYPOBHU. ATOMHBIE OpOUTaNH, s-, P-, d- a1nemeHTsl. OCOOCHHOCTH
pacrpeziefieHusl 3JEKTPOHOB M0 OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DJeKTpoHHasi KOH(UTYpalys aTOMOB.

Ilepuonuueckuii 3akoH u llepmoamdeckass cucremMa XUMHUYECKUX HJIEMEHTOB JI.
N. MenneneeBa. CBs3b INepUOIUYECKOro 3akoHa M Ileproguueckoil CHUCTEMBI XMUMHMUYECKHUX




anemeHToB JI. 1. MenneneeBa ¢ COBPEMEHHON TEOpPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIECTB
10 Tpynnam u nepuojam. 3HauyeHrue NepruoIuIecKoro 3aKOHa B pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUIbI XUMHUYECKON CBsI3M (KOBaJIEHTHAs
HEMOJISIpHasl U TOJSpHAs, WOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa3oBaHUS KOBAJIECHTHOU
XUMUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIeNTOPHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DNeKTpoOTpUlIaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHMs. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIbI KPUCTAUIMYECKUX PEHMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonaTtue o nucnepcHbIX cucremax. ICTUHHBIE M KOJUIOWIHBIE PAacTBOPBI. MaccoBast 10
BEILIECTBA B paCTBOPE.

Knaccugukarus Heopranndeckux coequHeHnii. HomeHnkiarypa HeopraHMuecKuX BEIIECTB.
['eneTnueckas CBA3b HEOPraHUYECKUX BELIECTB, NPUHAAJICKANIUX K PA3ITMYHBIM KIIACCaM.

Xumnueckas peaknus. Kraccudukanus XUMHUECKMX pEakIUidi B HEOPraHMYECKOW W
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAHEHHUs MAacCChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpAIlCHUs
SHEPTUU MPU XUMUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3IU4HbIX (akTopoB. OOpaTHUMbIe peaKIUu.
Xumuyeckoe paBHOBecHE. DaKTOpbI, BIMSIOIMIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpunuwun Jle [larense.

OnekrponauTnueckas auccouuanus. CunpHbele U cialble 3nekTponauThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHAsl, IIEJTOYHAs.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METOJIbl M3YUYEHUsl BEIIECTB U WX NPEBPAILICHUM: JEMOHCTPALMS
tabmui «llepuoanueckas cuctema xumuueckux siaemeHToB JI. U. MenneneeBa», u3ydeHue
Mozesnen KPUCTAJUTMYECKUX PElETOK, HabIo1eHne
U OMHCaHWE JEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OIMBITOB (PA3JIOKEHHUE MTEPOKCH 1A BOJAOPOIa B
NPUCYTCTBUM  KaTajln3aTopa, ONpEIEIeHUE Cpeabl pacTBOPOB BEHIECTB €  I[OMOIIbIO
YHUBEPCAJIbHOTO MHJMKATOPA, PEAKIIMM MOHHOTO OOMEHA), MPOBEIECHUE MPAKTUUECKON padOThI
«BnusiHMe pa3auyuHbIX (PAKTOPOB HA CKOPOCTh XUMHYECKON PEaKIIHI.

PacuérHble 3a/1a4uu.

PacuéTpl no ypaBHEHUSIM XUMHYECKUX PEAKIUI, B TOM YUCIIE TEPMOXUMUUYECKUE PACUETHI,
Pacy€TBhI C UCIIOJIB30BAHUEM ITOHATHS «MAcCOBas 0JIs BEIIECTBAY.

Heoprannveckasi Xumus

Hewmerannsl. [Tonoxenne HemeramnoB B [leprnoandeckoi cucteMe XMuMUYECKUX AJIEMEHTOB
J. V. MenneneeBa u 0COOEGHHOCTH CTpOEHHsI aTOMOB. Du3MuUeCKHe CBOWCTBa HEMETAJUIOB.
AnoTponusi HeMeTauIoB (Ha MpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XVUMHYECKHE CBOWCTBA Ba)XHEHMIIMX HEMETa/IOB (TaJIoOTeHOB, cephl, a3zoTa, (ocdopa,
yIJIepoJia U KPEMHUSI) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJIOPOTHBIX
COCTMHCHUI ).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramisl. [lonoxxenune MetaiuioB B Ilepuoanyeckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. OcoOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 00004YeKk aTOMOB MeTauioB. Oomue
¢usnueckue cBoiicTBa MeTamioB. CIUTaBel METAUIOB. DJIEKTPOXMUMHUYECKUN Pl HAMPSIKEHUI
METaJUIOB.

XVUMUYECKUE CBONCTBA BaKHEHIIMX METaUIOB (HATPHUH, Kalmuil, Kaublui, MarHuii,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTaluioB. [IpuMeHeHrne MeTamioB B OBITY U TEXHHKE.

OKCIIEpUMEHTATbHBIC METO/bl M3YYCHHUS BEIIECTB W WX MPEBPAIICHUN: HW3yYCHHUE
KOJUTEKIIUU «MeTasibl U CIUIaBbDy, 00pa3lloB HEMETAIIIOB, PEIICHUE IKCIIEPUMEHTANLHBIX 3a]1a4,
HaOJIOZICHUE W OINMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE
TUAPOKCHIA ATIOMUHHUS C PACTBOPAMH KHUCJIOT M LIENI0YEH, KAUeCTBEHHbIE PEaKIIUU Ha KaTUOHbI
METaJlIOB).

PacuérHble 3a1aun.




Pacuétel Macchl BemecTBa Wi 00bEMa ra3oB 0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCe
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOIMUYECTBA
BEIL[ECTBA) MIPOJIYKTOB PEAKIIUU, €CJIU OJTHO U3 BEILIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xumun B 00ecrieueHuH SKOJIOTHYECKON, SHEPTeTHYEeCKON U MUIIEBON 0€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHsATHE O Hay4YHBIX METOJAX IMO3HAHUS BEUIECTB U XUMHUECKUX PEAKIIMM.

[TpencraBienust 00 OOMIMX HAYYHBIX TPUHIIUAIIAX TPOMBIIIIICHHOTO TTOTYYSHHS BaKHEHTIINX
BEILECTB.

UenoBek B MHpE BEIIECTB W MAaTEPUAIOB: BaXXHEUIIUE CTPOUTEIbHBIE MaTEpHaIbI,
KOHCTPYKLUMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl i SJICKTPOHUKH,
HAHOMAaTEpHAJIbl, OPTaHNYECKHE U MUHEPAIbHBIC yI00pEHUSI.

XuMHS U 370pOBbE YENIOBEKA: IpPaBHJIa HUCIOJIb30BAaHUS JIEKAPCTBEHHBIX IpENaparos,
IpaBuIIa 0e30MmacHOTO KCIIOJIb30BaHUS npenaparoB OBITOBOM XUMUU
B [IOBCEJTHEBHOM KU3HH.

MeXnpeAMETHBIE CBS3H.

Peanuzarus MeXIpeIMETHBIX CBSA3EH MPY U3YYCHUH O0IIEeH U HEOPTaHUYECKOM XUMUH B 11
KJIACCE OCYIIECTBISIETCS Yepe3 MCIMOIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK
U TIOHATHH, SBISIIOUIMXCS CHUCTEMHBIMU JUISI OTAENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O
[UKJIA.

OO01ure ecTeCTBeHHO-HaY4YHbIE TIOHATHS: Hay4HbIH (PaKkT, rUNOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, Kiaccu(uKanus, TMEepUOIUIHOCTh, HAOIIOIEHUE, SKCIEPUMEHT, MOJACIUPOBAHUE,
U3MEpPEHUE, SABJICHHE.

®usuka: mMarepusi, dHEpPrus, Macca, aroM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZOaKTUBHOCTb, MOJIEKYJa, SHEPIeTUYECKUN YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIECTBa, PU3MUCCKUE BEIIMUUHBI U €IMHUIIBI KX U3MEPCHHSI, CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocucTema, Ouochepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonmorus: XuMu4eckasi IpOMBIIIUIEHHOCTb, METaJUTYPIHsl, IPOU3BOJICTBO CTPOUTEIIBHBIX

MaTcpHraoB, CEIbCKOXO3S1CTBEHHOE IMpoOnu3BOACTBO, MMUIICBasa MPOMBIINIJICHHOCTD,
q)apMaHGBTI/I‘-ICCKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMETUYCCKUX nmpemnaparos,
IMMPOU3BOJACTBO KOHCTPYKIIHUOHHBIX MaTepuraiosB, DJICKTPOHHAsA MMPOMBIINIJICHHOCTD,
HaHOTCXHOJIOTHH.

I[UNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XUMHU HA
BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O OBPA30OBAHUM A
JINMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OO0YYarOIIMMUCS
IporpaMM CpeAHero oOIero oopazoBaHHs (JIMYHOCTHBIM, METANpPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MMOIXO/.

B cootBeTcTBUM C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOA0M B CTPYKTYpPEC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS MPeIMETa « XUMHsD» Ha YPOBHE CPeTHEr0 0011ero 00pa3oBaHusl BbIIEIECHBI
CIIE/TyOIIIE COCTABIISIOIIHE:

0CO3HaHHE OOYYarOIMMHCS POCCUMCKON TIpa)IaHCKOW HIEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH H CaMOOTIPEICIICHUIO;

HaJINYMe MOTUBAIMH K 00yUeHHIO;

IeJICHANTPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JTMYHOCTH HA OCHOBE KITFOYEBBIX
[EHHOCTEN M UCTOPUUYECKUX TPaIULIUii 0a30BOM HAYKU XUMUH;

TOTOBHOCTb M CITOCOOHOCTH OOYYarOMIMXCsl PYKOBOJICTBOBATHCS B CBOCHU JEATEITHLHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, NPUCYLIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTro
o0Opa3zoBaHus;

HaJIMYMe TMPABOCO3HAHMS HKOJOTHUECKOW KYyJIbTYpPhl M CHOCOOHOCTH CTaBUTh IENU U
CTPOUTDH KU3HCHHBIC IJIaHBI.

JIMuHOCTHBIE PE3yIIbTAThl OCBOCHUS MIpeaMeTa « XUMHUs» JOCTUTAIOTCS B €IMHCTBE yUeOHOM
¥ BOCIHMTATEIBHON JEATEIFHOCTH B COOTBETCTBUU C TYMAaHHCTHYECKHMH, COIMOKYIIbTYPHBIMH,
JyXOBHO-HPABCTBCHHBIMU IIEHHOCTSMH M HJ€aJaMH POCCUUCKOTO TPaKTAHCKOTO OOIIEeCTBa,



INPUHATBIMU B O6IJ.I€CTBC HOpMaMu U IpaBUJIaMUd MOBCACHUS, CHOCO6CTBYIOH_II/IMI/I nmponeccam
CaMOIIO3HaHUs, CAMOPAa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUSI TUYHOCTH 00YYaIOUINXCS.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHS IMpeaMeTa «XHUMHUS» OTPakaroT c(HhOpPMUPOBAHHOCTD
OTIbITa TO3HABATENILHOM U MPAKTUUECKON JIEATEIBHOCTH 00yUYalOIIUXCsl TI0O pealn3aliy MPUHSATHIX
B 00IIIECTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaskIaHCKOro BOCUTAHMS:

0CO3HAHMSI 00YYAIOIMMUCS CBOUX KOHCTUTYLIMOHHBIX MpaB U 00s3aHHOCTEH, YBaXKCHUS K
3aKOHY W MIPaBOIMOPSIKY;

NpEaACTaBIICHHUA O COLOUAJIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOILIEHUHN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATETBLHOCTH MPU CO3JIAHUH y4eOHBIX NMPOEKTOB,
peleHnr yu4eOHbIX U TO3HABATENbHBIX 33/1a4, BBIMOJHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ITOHMMATh M IPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHThI IpyTUX
IIPU aHaJIM3€ Pa3InYHBIX BUJIOB YUEOHOH J€ATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

[IEHHOCTHOTO OTHOIICHHS K HCTOPHMYECKOMY M HAyYHOMY HACJIEUI0 OTEUECTBEHHOM
XHUMUU;

YBOXEHHUSI K TPOIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHHU, OCO3HAHHA TOr'o, 4YTO JOCTUIKCHHA HAYKH €CThb PE3YJIbTAaT JJIMTCIbHBIX Ha6J'IIOI[CHI/H\/JI,
KPOMOTJIMBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, MOCTOSHHOTO TPY/a YYEHBIX U MTPAKTHUKOB;

WHTEpeCca ¥ II03HABATEIIbHBIX MOTHBOB B TIOJIYYCHHU | IOCICIYIOIIEM aHalln3e
nH(}OpPMaIIMU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHS;

CIIOCOOHOCTH OLICHUBATH CUTyalunu, CBsI3aHHBIC C XUMHWYCCKUMHN SIBJICHUSIMU,
U TPUHUMATh OCO3HAHHBIE PEUICHHS, OPHUEHTHUPYSICh HAa MOpPaTbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE TOBEIEHHWE U TIOCTYNKM CBOMX TOBApHUINECH C MO3UIUIN
HPAaBCTBCHHLIX W ITPABOBBIX HOPM M OCO3HAHHEC HOCJIGIICTBI/Iﬁ OTUX IMOCTYIKOB;

4) popMupoBaHHSs KYJIbTYPbI 3/10POBbSI:

MOHUMAaHUs IIEHHOCTEM 370pOBOTO M 0OE30macHOTO o00pasza KU3HH, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOoIeHnsT TIpaBuJI 0€30MacHOr0 OOpalleHHs] C BEHIECTBaMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOI JI€ATEIHHOCTH;

MMOHUMAaHHuA LECHHOCTHU IIpaBUJI HWHAUBHUAYAJIBbHOTO MW KOJIJICKTUBHOI'O 0€e3011aCHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCJEICTBUN W HENPUSTHUS BPEIHBIX NPHUBBIUEK (YMOTPEeOJEHHS aJKOroJs,
HApKOTHUKOB, KYPEHHUS);

5) TPy10BOT0 BOCIIMTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKONW JIeATEIhHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAaX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTHE B PEIICHWH TMPAKTUYECKUX 33]ad COLUATbHOU
HAIPABJIEHHOCTH (B paMKax CBOETO KJIacca, IKOJIBI);

WHTEpeca K MPaKTHUECKOMY HM3yueHUIO Mpodeccuil pa3audHOTO poja, B TOM YHKCIE Ha
OCHOBC INPUMCHCHUA MMPECAMETHBIX 3HAHUH 110 XHUMUU,

YBaXXEHHUSI K TPY1y, TIOJSM TPyIa U pe3yabTaTaM TPYJIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHIYaJIbHOM TpaeKTOPHH 00pa3oBaHus, Oy aymieit
npodeccuu U peanusanun cOOCTBEHHBIX KU3HEHHBIX MJIAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEeOHOCTEH 00111eCTBa;

6) 3K0JI0rMYeCcKOr0 BOCIIHTAHHUS:

9KOJIOTHYECKH IeIeCO00Pa3HOro OTHOMICHHS K MPUPOJIE, KaK UCTOYHHUKY CYIISCTBOBAHUS
JKHU3HH Ha 3eMIIe;

[IOHUMAaHUs TJI00AJILHOTO XapakTepa 3KOJIOTHYCCKUX HpO6J’IGM, BIINSTHUS 3KOHOMUYCCKUX
MIPOLECCOB HA COCTOSHUE NTPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOIUMOCTH UCIOJIB30BAaHUS JOCTHKEHUM XUMHH ISl PEIICHUs BOIIPOCOB
PaLMOHAIBHOTO IIPUPOJOIIONL30BaHNUS;



AKTUBHOI'O HENPUATUS AEHUCTBUM, NPUHOCAIIUX BpEI OKPYXKAIOIIEH NPUPOIHOU cpele,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEIIPUHUMAEMbIX
JEUCTBUN U NPEJOTBPALLATD HUX;

HaJIU4Msl PA3BUTOIO SKOJIOTMYECKOTO MBIIIIEHUS, SKOJOTWYECKOW KYJIbTYpPbl, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO03HABATEJILHON, KOMMYHUKATUBHOMN M COLUATBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UACOIOTHH XeMopoOuu;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c()OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKU;

MOHMMAHUS CHENUPUKA XUMHUU KaK HayKd, OCO3HaHHs €€ ponu B (HOPMHUPOBAHHH
paloHaIbHOIO HAYYHOT'O MBILIUICHHUS, CO3/ITaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpY KaroIeM
MHpPE KaK O €IMHCTBE IMPUPOAbI M YEJIIOBEKA, B MO3HAHUM NIPUPOJIHBIX 3aKOHOMEPHOCTEH WU
peleHruy IpodiieM COXpaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JJIsSi COBPEMEHHOW INMBHIIU3AllMU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M Ba)KHOM POJIM B CO3/IaHWM HOBOM 0a3zbl MaTepuaibHOU
KyJbTYpPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHSL YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTUYeCKOM, MUIIEBOM M HKOJOTMYECKOH O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€eCTeueHNN yCIIOBUM YCTEIIHOTO TPY/Ja M SKOJOTUYECKA KOM(DOPTHOM KU3HMU KKIOTO UjeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: IIOHMMaHUA CYIIHOCTH METOJOB ITO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BATh MOMyYaeMble 3HAHUS IS
aHajan3a U OOBSCHEHHUS SBJICHUNU OKPY’KAIOIIET0 MUpA M MPOUCXOAANIMX B HEM HM3MEHEHHUH,
YMEHHS JIeJaTh 000CHOBaHHbBIE 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINUXCS TaHHBIX
C LEJIBIO MTOJIYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIOJIb30BaTh XUMUYECKHE 3HAHUS JIUIsl PEeLIeHUs pooieM
B PCAIbHBIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM €SI TENIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHMIO HOBBIX 3HAaHMM TI0 XHMHHM B COOTBETCTBUHM C >KM3HEHHBIMU
NOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/Ia B Pa3IMUHBIX cepax MpoPecCHOHATBHON AeITeTbHOCTH.
METANPEAMETHBIE PE3YJIbTATHBI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHS Yy4eOHOTO mpeamera «XUMHS» Ha YpPOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBbIe A7 (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOMIMXCS MEXKIUCIUIUIMHAPHBIC
(MexXTpeaMeTHbIe) O0IIeHAYYHBIE TTOHITHS, OTPAXKAIOITUE IIETOCTHOCTh HAYYHON KapTHUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYyUHBIN (DaKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHS, HCCTIEI0BaHNE, HAOMIOACHNE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpPCAIbHBIE y4ueOHbIe JIEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
perynatuBHble), obecreunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COITMATbHOM KOMIIETEHITUU O0yJarOITXCsl;

CIIOCOOHOCTh ~ OOYYAlOIIMXCS ~ MCIOJNB30BaTh  OCBOGHHBIE  MEKIUCIUIUIMHAPHBIE,
MHPOBO33PECHUECKHE 3HAHWUS W YHUBEpCaJbHbIC Y4YeOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COIMAJIbHOM MPAKTHKE.

MertamnpeaMeTHbIE PE3yiabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU YYCOHBIMU
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JI€UCTBUSIMHU.

OBJiaeHue YHUBEPCAJbHbIMH Y4eOHBIMM MMO3HABATEJIbHBIMHY 1eHiCTBUSIMHU:

1) 6a3oBble JIOTHYECKHUE [IeiiCTBHS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTYalU3UpPOBaTh MPoOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNsaTh EIU NESITENIbHOCTH, 3aJaBasi HapaMeTpbl U KPUTEPUU HX JOCTHKEHUS,
COOTHOCHUTD PE3YNbTAThl ACATEIHHOCTH C MOCTABICHHBIMU 1IEJISIMHU;



UCIIOJIb30BaTh IIPU OCBOEHUU 3HAHUN NPUEMBI JIOTUYECKOI'O MBIIUIEHUS — BBIAEIATH
XapaKTepHble MpPHU3HAKKM TMOHATHUM M yCTAaHABIMBaTb UX B3aUMOCBA3b, MHCIOJIb30BATh
COOTBETCTBYIOIIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKAILIMHU BELIECTB U XUMUUECKUX PEAKIIUI;

YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEK/y U3YyUaeMbIMU SIBJICHUSIMU;

CTPOUTB JIOTUYECKUE PACCyKICHUS (MHAYKTUBHBIE, JIelyKTUBHbIE, TI0 AaHAJIOTUH ), BBISBIIATD
3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B PACCMAaTPUBAEMBIX SIBJICHUSIX, (DOPMYITUPOBATh BBIBOJBI U
3aKJIIOYECHHUS;

IPUMEHATH B MPOLIECCE MO3HAHMSI, UCIOJIb3YEMbIE B XUMHHM CUMBOJINYECKUE (3HAKOBBIE)
MO/JIeJH, TPeoOpa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XuMHu4eckass (GopMysa, ypaBHEHHE XUMHYECKOM peakiuud — TpU pPELHICHUH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTUUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIE ITPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEaKLIUH.

2) 0a30BbIe HCCJIEN0BATEIbCKHE IeHCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUI;

dopMynMpoBaTh ILENM M 3aJa4d  UCCIEAOBAaHUS, MWCIOIb30BaTh IIOCTaBIECHHBIE U
CaMOCTOSITENIFHO C(hOpMyJIMpPOBaHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMUPOBAHUS THITOTE3bI 110 POBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIQ/IETh HaBbIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M IPOBEICHUS YUYEHHUYECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIOJAaTh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GOopMyIMpoBaTh OOOOMICHHS ¥ BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJIETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOW HCCIeI0BaTeIbCKOW M HPOEKTHON JesTeIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pEHICHUS
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMUS.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATbCSI B  PA3JIMYHBIX HCTOYHUKAX HHGpoOpMaLMU (HAy4yHO-IOIMYJIpHAs
JaUTepaTypa XMUMHUYECKOIO COJAEp)KaHMs, CIIpaBOYHble ImocoOusi, pecypcbl HMHTepHera),
aHaATM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHUS, KPUTUIECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(bopMyIMpOBaTh 3ampoChl M MPUMEHSTH pa3IMyHble METOJbl MpPHU IOHCKe U OTOOpe
uH(popMalni, HEOOXO0AUMOI /171s1 BBITIOJIHEHUS YUE€OHBIX 3a7a4 ONpeAeaEHHOrO TUIA;

nproOpeTaTh OIBIT UCMOJIb30BaHUS MH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMATIbHYIO (OpMY NIpeAcTaBiIeHUs HH(pOpMALUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOJIUIbI, PUCYHKHU U IPYTHUE);

UCMOJIb30BaTh HAyYHbIM $3BIK B KauyecTBE CpEJACTBa MpH paboTe ¢ XUMHUYECKOMH
uH(popMaliel: NPUMEHATh MEXIpeAMeTHbIe ((pu3NYecKue M MaTeMaTHYecKHe) 3HaKu U
CHUMBOJIBI, (pOopMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATISIITHOCTH.

OsiaeHHe YHHBEPCAJIbHBIMA KOMMYHHKATHBHBIMH 1€l CTBUAIMM:

3aJaBaTh ~ BOMNPOCHl IO  CYyIIECTBY OOCyXKJaeMoM TemMbl B  XOJe JAuajora
W/WIN JTUCKYCCUH, BBICKa3blBaTh HJEH, (OPMYIHPOBATH CBOM MPEJIOKEHUS OTHOCHTEIBHO
BBITIOJTHEHUSI TPETIOKEHHOM 3a/1a4;

BBICTYIIaTh C IPE3EHTALMEH pPEe3yJbTaTOB IO3HABATEIBHOM AESTEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TPU  BBIIOJHEHUM XMMHUYECKOTO
HKCIIEPUMEHTA, NPAKTHUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanuzanuu y4eOHOro MpOeKTa u (dhopMynupoBarthb BBIBO/IbI
0 pe3yJIbTaTaM NMPOBEAEHHBIX UCCIIEAOBAHUM MyTEM COTTIaCOBAaHUS MO3HUIIUH B X0J1€ 00CYKICHUS
1 oOMeHa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbHBIMHU PeryIsTHBHBIMH 1CHCTBUSIMH:

CaMOCTOSITENIbHO TJIAHUPOBAaTh U OCYIIECTBISATh CBOIO TO3HABATEIBHYIO JEATEIbHOCTD,
ompenenss e€ Ieau U 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEO0OXOAWMOCTH KOPPEKTUPOBAThH
IpeUlaraéMblii alrOPUTM JIEHCTBUH IPU BBINOJHEHUU Y4E€OHBIX M MCCIIEJOBATENbCKUX 3ajad,



BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUYETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JAEATEIIBHOCTYA HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.
HPEIMETHBIE PE3YJIbTATHBI
10 KUIIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMHUsD» OTPaKaroT:

c(hOpPMUPOBAHHOCTH NIPEJICTABICHUN 0 XUMHUYECKON COCTABISIONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHpA, POJIM XMUMHH B TMO3HAHUU SIBICHUU MPUPOJbL, B (HOPMUPOBAHUM MBILUICHUS U
KYJbTYpBhl JIMYHOCTH, €€ (PYHKUIMOHAIBHOM TPAMOTHOCTH, HEOOXOMUMON [UIS pELICHHUsS
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOUICHHSI K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpeJIE;

BJIQJICHUE CHUCTEMOWM XHMMHUYECKHMX 3HAHUH, KOTOpass BKJIKOYAET: OCHOBOIOJIArarolue
HNOHATHUS (XUMUYECKUN JIEMEHT, aTOM, JICKTPOHHAsE 000JI0UKa aToMa, MOJIEKyJa, BaJICHTHOCTb,
ANEKTPOOTPUIIATENIHOCTh, XMMHYECKasi CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJISIpHAs Macca, MOJAPHBIA 00BEM, YITIEpPONHBIA  CKEJeT,
byHKIMOHAIbHAS TpyMNa, paguKai, H30MepHus, W30MEepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOJAOPOBI, KACIOPOA U a30TCOAEpIKAIIME COCAUHEHUS, MOHOMED, IOJIMMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSAMHEHMSI ); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUSI OPraHUYEeCKUX
BemectB  A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEXKAllUEe B OCHOBE MOHUMAaHUs
INPUYMHHOCTH U CUCTEMHOCTH XMMHUUYECKHX SIBJICHUN, (PaKTOJOTMYECKUE CBEJCHHUS O CBOMCTBAX,
cocTaBe, OJMyuYeHUHU U 0€30MaCHOM MCIOJIb30BAHUN BaKHEUIIINX OPraHUYEeCKUX BEIIECTB B OBITY
Y IIPAKTUYECKOM JESATENBHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUN BBISBISATH XapaKTEPHbIC MPU3HAKU MOHATUHN, YCTAaHABINBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE ITOHATHUS IIPY OIIMCAaHUU COCTABA, CTPOCHUS U
MIPEBPAICHUI OPraHUYECKUX COCIUHEHUN;

c(OpMHUPOBAHHOCTb YMEHHUI MHCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHON) (HOpPMYIT OpraHMUECKHX BEIIECTB
U YpaBHEHUH XMMHUYECKHX pEaKUUii, U3rOTaBIMBAaTh MOJEIU MOJIEKYJ] OPraHMYECKHUX BELIECTB
JUISL AJUTFOCTPALIUU MX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OpMUPOBAHHOCTh YMEHUHN YCTaHABJIMBATh MPUHAAICKHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOEHHUIO K OMNpENelNEHHOMY KiacCy/Tpynme coeluHeHUH
(YrieBomopobl, KHCIOPOJA M a30TCOAEpXkalllue€ COENMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMs No cucremarndeckoil HomeHkiatype (IUPAC), a takke
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OT/EIbHBIX OPraHMYECKUX BEIIECTB (3TUJIEH, MPOIUJIEH,
alleTUIeH, JSTWIEHIJMKOIb, TJIHMLEPUH, (eHod, (opMaibAeruj, aueTalibIeru], MypaBbHHas
KHCJIOTA, YKCYCHasi KUCIJIOTa, OJIEMHOBAsl KMCIIOTA, CTEaPUHOBAs KHUCIIOTa, IIII0K03a, (PPyKTO3a,
Kpaxmall, [1eJUTI0J103a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHS OMNPENENSITh BHUIbl XUMHUYECKOM CBS3M B OPraHMYECKUX
COEMHEHUsX (OJJMHAPHbIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHHUS TNPUMEHSATH TOJOKEHHUS] TEOPUU CTPOCHUS OPraHMYECKUX
BemecTB A. M. BytiepoBa st 0ObsICHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHMsI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHHM XapaKTepH30BaTh COCTaB, CTpPOEHHE, (UNYECKUE W
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENIEH PA3IMUHbIX KIACCOB OPraHUYECKHX BEILECTB
(MeTaH, 3TaH, JTWJIEH, NPONMWJIEH, aleTwieH, Oyraauen-1,3, MerwiOyraaueH-1,3, OeHzou,
METaHOJ, ITaHOJ, YTHJIEHTJIUKOJb, TJIMIEPUH, (EHOJ, aleTalbJeru]l, MypaBbHHAsl U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI0I03a, aMHUHOYKCYCHAas KHCIOTa), WILIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKIYy HUMU YPaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX peakUui ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOpMYIT;

c(OpMHUPOBAHHOCTh YMEHHS XapaKTepHU30BaTh HCTOUYHUKH YIJIEBOAOPOTHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpepabOTKM M MPAKTUYECKOEe MpPUMEHEHHE
IPOJYKTOB MEpepaboTKH;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHUS [0 XUMHYECKUM YypaBHEHHSIM
(Macchl, 00BbEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MIIM MPOAYKTa PEaKIMu 110 U3BECTHBIM Macce,



00BEMY, KOJIUYECTBY OJIHOTO u3 HCXOJIHBIX BEIIECTB
WM TIPOJYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHUH BIIAJICTh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUSI, MCHOJB3YyEMbIX B XWMHHM NPU HM3yYEHUM BEIIECTB M XHMHYECKUX SBJICHUU
(HaOnrofieHHe, W3MEpPEHUe, OSKCIEPUMEHT, MOJACIUPOBAHUE), HWCIONIb30BaTh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PELIEHNUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUI CcOO0OIaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAON U
n1abopaTopHEIM 000pYyI0BaHUEM, a TAKXKE TpaBuUiia 00OpaIleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMHU MO BBITOJHEHUIO JIA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBINOJHATh XUMHUYECKUH JKCIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOJyUYEHUE ITHIICHA U U3YUYCHHE €ro
CBOICTB, KAYECTBCHHBIE PEAKIINH OPTraHUYECKUX BEIIECTB, ICHATYpaIlHs OCIIKOB IPY HArPEeBaHUH,
[[BETHBIE peakliny OEIKOB) B COOTBETCTBUU C NMPaBUIAMH TEXHUKH O€30M1aCHOCTH MpHU 0OpaIlieHuu
C BeIIeCTBAMH W J1a0OpaTOpPHBIM OOOPYIOBAHHEM, IMPEACTABIATh PE3YIbTAThl XHUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHI COOTBETCTBYIOLIUX peakuuil u (opMylInpoBaTh
BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMAIIHIO,
MOJTy9aeMyF0 M3 Pa3HBIX HCTOYHUKOB (CpeacTBa MaccoBoi nH(popmarmu, MHTEpHET U IpyTux);

c(OpPMUPOBAHHOCTh YMEHUN COONIOAATh IMpaBWJIa HKOJOTMUYECKU 1EIecO00pa3HOro
MOBEJICHUsI B OBITY M TPYJIOBOM JEATEIBHOCTH B IEJIAX COXPAHEHUS CBOETO 3/0POBbS U
OKpPY’KaOIe MPUPOIHON Cpelibl, OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
ONpEeNIeIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cMmbica mokaszarens I[IJIK, moscHsTs Ha
npuMepax crocoObl YMEHBIICHUS U MPEIOTBPAICHHS] UX BPEAHOIO BO3JICHCTBUS HA OpraHU3M
YeJI0BEKa,

JUIsE OOYYaroIIUXCS ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE NPUMEHSTh
3HaHUs1 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MMO3HAHUS BEUIECTB U XUMUYECKUX SIBIICHUN;

JUTSI CIIETIBIX U CIA0OBUAALINX O0YYAIOIIMXCS: YMEHHE UCIIOJIb30BaTh PEIbe(PHO-TOUCUHYIO
cuctemy obo3nadenuii JI. bpaiiis s 3anucu XuMU9IecKux (hopMyII.

11 KJIACC

[IpeameTHbIEC pe3ynbTaThl OCBOEHUS Kypca «OO0Ias 1 HeopraHu4ecKass XUMHUsD» OTPAKAIOT:

c(hOpMUPOBAHHOCTH MPEICTABICHHI: O XUMHUECKON COCTABIIAIOINIEH €CTeCTBEHHO-HAYYHON
KapTUHBI MHPA, PO XUMUU B TMO3HAHUU SBJICHUN TPUPOJIBI, B (POPMUPOBAHUH MBIIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOW Ui pelieHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
IIPUPOJHON Cpene;

BJIAJICHUE CHCTEMOM XUMHUUYECKHMX 3HAHUH, KOTOpPAs BKIIOYAET: OCHOBOIOJIATarolIne
NOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OpPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBs3b (KOBAJICHTHAas, WOHHAs, MeETaJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi ~ peméTka, THUIBI XWMHYECKHUX  PEaKlWii, pacTBOpP,  DJIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTHUYECKAs JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMUYECKON PEeaKIui, XHMUUECKOe PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHS dJEKTPOJIUTUUECKON
aucconumanuu, nepuoandeckuit 3akon Jl. M. MenzaeneeBa, 3aKk0OH COXpaHEHUsI MACChl BEILIECTB,
3aKOH COXPAaHEHWsI W TPEBpAICHUS DHEPTUU MPU XUMHYECKUX PEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAlllue B OCHOBE MOHHUMAaHUs
MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEJCHHS O CBOMCTBAX,
cocTaBe, TOMYyYeHUH M 0€30MacHOM HCTOJIh30BAHUHM BAKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B
OBITY ¥ TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUU BBISBIISATH XapaKTEPHbIC MPU3HAKK TOHSATUH, YCTaHABIUBATh
WX B3aUMOCBSI3b, WCIIOIH30BAaTh COOTBETCTBYIOIIME TOHSITHS TPU ONMHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPALLCHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIIOJIH30BATh XUMHYECKYI0 CHMBOJHUKY JJIS COCTABJICHUS
dbopMyIl BEHIECTB W YpPaBHEHUH XUMHUYECKUX PEAKIUI, CHCTEMATHUYECKYyI0 HOMEHKIATYpPY
(IUPAC) um TpuBHManbHBIC Ha3BaHHUS OTACIBbHBIX HEOPTaHWYECKUX BEIIECTB (yrapHbIM Tas,



YIJEKUCIBIA Ta3, aMMHUaK, TaméHas M3BECTb, HErall€Has W3BECTb, NUThEBAs COJa, NMUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHUH OIPENENATh BaJICHTHOCTh U CTETIEHb OKHCICHHUS XUMHUYECKUX
3JIEMEHTOB B COCIMHEHUSAX PA3TUMYHOIO COCTABa, BUJ XUMHUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METAJIJIMYECKasl, BOJOPOAHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKM KOHKPETHOTO
BellecTBa (aTOMHasi, MOJICKYJspHasi, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COECIUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIICKHOCTh HEOPraHMYECKUX BEIIECTB
0 UX COCTaBY K ONPEACIEHHOMY KJIacCy/TpyIIe COSAMHEHUH (MPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh ~YMEHHUH  PAaCKphIBaTh CMBICH  MepHOAMYecKoro 3akona [l
U. MenneneeBa u JEMOHCTPUPOBATH €ro CHCTEMATHU3HUPYIOHIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh ~YMEHUH  XapaKTepHu30BaTh JJICKTPOHHOE CTPOEHHUE AaTOMOB
XUMHUUYECKHUX 3JeMeHTOB 1—4 nepuonos Ileproguueckoil cucTeMbl XMMHUYECKUX 3J€MEHTOB /.
. MenzeneeBa, MCHOJb3ysl MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOHMTAINY, «IHEPrETUYCCKUE
YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHWMHYECKUX 3JEMEHTOB U HX
COeIMHEHUH 10 mepuojam u rpynmnaMm llepuoaudyeckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB /.
H. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) OOIIME XUMUYECKUE CBOMCTBA
HEOPraHMYECKUX BEILIECTB PA3JIMYHbIX KJIACCOB, MOJITBEPXKJATh CYIIECTBOBAHUE M'€HETHYECKON
CBSI3U MEXJy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIUI;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(DUIIUPOBATH XMUMHUECKHUE PEAKIUH MO0 Pa3IHYHbIM
OpU3HAaKaM (YUCIy W COCTaBy pEarupyromiux BEIIeCTB, TEIUIOBOMY d(h(deKTy peaxium,
M3MEHEHUIO CTENICHEeH OKUCIICHHUSI 3JIEMEHTOB, 00PaTUMOCTH PEAKIUH, YYaCTHUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS peaKkLUil pa3IMYHbIX TUIIOB, IOJHBIE U
COKpaIEHHBIE YPABHEHUSI PEaKIHMi HOHHOTO OOMEHa, YYUTHIBAas YCIOBHS, IPHU KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA,;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH pEAKIMM, MOATBEPKIAIOIINE KayeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaTb OMNbBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTaHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHMM pPacKpbIBaTh CYLUIHOCTb OKHCIUTEIbHO-BOCCTAaHOBUTEIbHBIX
peakMii HOCPECTBOM COCTABICHMS IEKTPOHHOIO OajaHca 3TUX PEaKIM;

c(OpMUPOBAHHOCTh YMEHUHN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEAKIMH OT
pa3nYHbIX (HAaKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO paBHOBECHUS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh XUMUUYECKHE MTPOLIECCHI, JIeKalllie B OCHOBE
IPOMBIIIJIEHHOTO TOJIYY€HUS CEPHOW KHUCIIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
npecTaBieHnit 00 OOIIMX HAayYHBIX MPUHIMIAX U HKOJOTHYECKUX IMpodiieMax XMMUYECKOIro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN MPOBOIUTH BBIYUCICHUS C HCMOJb30BAHUEM TOHATHUA
«MaccoBasi JI0Nis BEIECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHUIH Ta30B MPU XUMHYECKHX
peakIMAx, Macchl BelIecTBa UM 00bEMA Ia30B M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE MU
00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, TETUIOBOTO A (DeKTa peakiny Ha OCHOBE
3aKOHOB COXPAaHEHMsI MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOopMUPOBAHHOCTh YMEHUN COOJIO/IaTh MpaBWJja MOJIb30BAHMS XUMUYECKOW MOCYI0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHSMHU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJIHATh XUMHUYECKHH HSKCHEPUMEHT
(pa3znmokeHue NeEpoKcHIa BOJOpOAa B MPHUCYTCTBUM KaTalu3aTopa, ONpPEIETICHHUE Cpebl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIHLHOT'O MHIUKATOPA, BIUSHUE PA3INYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOro oOMEHa, KaueCTBEHHbIE peakluu Ha
cyibdar-, kKapboHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIbHBIX
3agau mo TemMaM «Mertamib»y U «Hemeramne») B COOTBETCTBUU C TMPaBUIIAMU TEXHUKHU
0€3011aCHOCTH MPH 0OpAaIlEeHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYI0BAHUEM, TIPE/ICTABIISATH



pe3yJabTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOIIUX
peakmuii ¥ GOpMyJIMPOBaTh BEIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB,

c(OPMHPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYI0O HH(POPMAIHIO,
MOJTy4aeMYyto U3 Pa3HbIX HCTOYHHKOB (CPEICTBAa MACCOBOW KOMMYHHUKAIMH, IHTEpPHET U IPYTHX);

c(OPMUPOBAHHOCTh YMEHUW COOJIOAATh TMpaBWJIA OKOJOTHYECKH IeIeco00pa3Horo
NOBEJICHUST B OBITY W TPYJIOBOH JEATEIHLHOCTH B IEISIX COXPAHEHUs CBOETO 370POBbs U
OKPYXKAroIIel MPUPOJIHON Cpe/bl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHSI Ha JKUBBIC OPTaHU3MBI
OIpENIeIEHHBIX BEIECTB, MOHUMast cMbIci mokasatelns [1J1K, moscHATh Ha mpuMepax CriocoObl
YMCHBIICHHUA U MPECAOTBpALICHUSA UX BPCAHOI'O BOBZ[GI;'ICTBI/HI Ha OpraHu3M 4YcCJIOBCKaA,

JUIE OOYYaroIIUXCs C OTPAHWYCHHBIMH BO3MOXHOCTSIMH 37I0POBbSI: YMEHHE HMPUMEHSThH
3HAHUA 06 OCHOBHBIX JOCTYIIHBIX METOJAaX IMO3HAHUS BCIICCTB U XUMHNYCCKUX SIBJIGHI/II\/JI;

JUTSL CIICTIBIX M CIIA00BUISANIMX O0YYArOIIUXCS: YMEHUE MCIIOJIb30BaTh PEIbe(hYHO-TOUCUHYIO
cuctemy obo3nadenuii JI. bBpaiiis s 3anucu XuMu4Ieckux (hopMyIr.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanMeHOBaHue pa3ziesioB ¥ TEM IPOrpaMMbl KosinyecTBO 4acoB JdyieKTpoHHbIE (UPPOBLIE)
n/n Bcero|| KonTposbHBIE [IpakTHYecKue 00pa3soBaTe/IbHble pecypeLl
paboThI paboThl
Pa3gen 1. TeopeTuyeckre OCHOBBI OpraHUYeCKO XUMHUHU
1.1 |[IpegmeT opraHM4YeCcKOW XUMUH. TeopUs CTpOeHHUA 3
opraHuyeckux coeguHeHu A. M. Bytsieposa
HToro no pasgeny 3
Paszpgeu 2. YriieBoaopoabl
2.1 |[[IpenesnbHble yraeBOLOPOAbI — aJKaHbI 2
2.2 ||HenpepesibHble yrieBOLOPOAbI: aJIKEHBI, aJIKaJUeHB], 6 1
AJIKAHBI
2.3 |[ApoMaTHUYecKue yrjieBoJ40pObl 2
2.4 |[[IpypojHble UCTOYHUKHU YIJIEBOLOPOJOB U UX 3 1
nepepaboTka
UToro no paspeny 13
Paszpgen 3. Kuciopoacoaep:kaumue opranHmyecKue coe JuHeHus
3.1 |CnupTtel PeHos 3
3.2 ||Anbaeruanl. Kap6oHoBbIie KUCAOTHI. C10XKHBIE 3P HUPDI 7 1
3.3 ||[YrsieBojbl 3 1
Hroro o pasgeny 13

Pasaen 4. A3oTcoaep:kaliye opraHnyecKre coeJuHeHus




Ne HavMeHOBaHMe paszesioB U TeM IPOrpaMMbl

KosinyecTBO 4acos

n/o

Bcero|| KoHTpoJsibHBIE

paboThl

[IpakTHUYecKkue
paboThl

J/1eKTpoHHbIe (11U POBLIE)
ob6pasoBaTesIbHble PeCYpChI

4.1 ||AMUHBI. AMUHOKHMCIOTHL benku

HToro no pasgeny

Pasaen 5. BBICOKOMOJIeKy.]IﬂprIe COeJMHEHHUA

5.1 |[[lnactmaccel. Kayyyku. BosiokHa

HToro no paszeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

11 KJIACC

Ne HanMeHOBaHMe pa3ziesioB ¥ TeM IPOrpaMMbl

KosunyecTBO 4acos

n/o

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTHUYecKue
paboThl

J/1eKTpoHHbIe (1M pPOBLIE)
obpasoBaTesibHbIe PECYPCHI

Paszpges 1. TeopeTnyecKkue OCHOBbI XUMUH

1.1 ||CTtpoeHue aToMoOB. [lepuonyecKknii 3aKOH U

MeHpeeeBa

HepI/IO,Z[I/I‘JECKaH CHUCTEeMa XUMHWYECKHUX 3JIEMEHTOB ,Zl H.

1.2 ||CTpoeHue BeljecTBa. MHOroo6pasue BeleCcTB

1.3 |[XuMuyeckue peakLUHU

HToro no paszeny

Paszpgen 2. Heopranunyeckass XumMusa

2.1 |[MeTannbl

2.2 ||HemeTannbl




Ne HanMeHOBaHue pa3ziesioB ¥ TEM IPOrpaMMbl KosinyecTBOo 4acoB JdyieKTpoHHbIE (UPPOBLIE)
n/n o6pasoBaTesIbHbIE PECYPCHI
/ Bcero|| KoHTpoJsibHBIE [IpakTHU4Yeckue P becyp
paboThI paboThI
2.3 ||CBA3b HEOpPraHMYECKUX U OPraHUYeCKHUX BelleCTB 2
HToro no pasgeny 17
Paspaen 3. XuMUA U )KU3Hb
3.1 | XuMud U KU3Hb 4
HToro no paszeny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
NOYPOYHOE INTAHUPOBAHHUE
10 KUIACC
Ne Tema ypoka KoJsinyecTBO 4acoB Jata JJIEeKTPOHHbIE
n/m HM3y4YeHUs nppoBbIE
/ Bcero||KonTposbHble|[[I[pakTHUecKUe A udp
o6pasoBaTeJsIbHble
paboThI paboThI
pecypchl
1 [IpeagMeT opraHU4YeCKOM XMMUH, €€ BOSHUKHOBEHUE, PAa3BUTHE U 1
3Ha4YeHue
2 Teopusa cTpoeHus opraHuyeckux coefuHeHuu A. M. bytyiepoBa, eé 1
OCHOBHbIE M0JI0KEHUH
3 [IpeacTaBiieHue 0 KJacCUPUKALIMU OPTaHUYECKHX BEIleCTB. 1
HomeHk/1aTypa (cucTeMaTHyecKasi) U TPUBHAJIbHblE HA3BaHUS
OpraHuUYeCcKHuX BelleCTB
4 AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUU pAJL 1
5 MeTaH 1 3TaH — NpocTeMlIre NPeACTaBUTENU aJIKAHOB 1
6 AJIKeHbI: COCTaB ¥ CTPOEHUE, CBOMCTBA 1




INpuMeHeHHue

Ne Tema ypoka KosinyecTBo 4yacos Jara JJIeKTPOHHBbIE
n/mo U3y4eHus udpoBble
/ Bcero||KonTposibHble|[I[pakTHYecKue Y undp
o6pasoBaTe/ibHblE
paboThI paboThI
pecypchl
7 JTUJIEH ¥ IPONUJIEH — NMPOCTeMIINe IPeACTaBUTENU a/IKEHOB 1
8 [IpakTryeckas paboTta N2 1. «[losiyyeHHe 3THU/IeHA U U3yUYEHUE eTro 1 1
CBOUCTB»
9 Ankaauensl. bytaguen-1,3 u metunbyrtaaueH-1,3. [lonyyeHue 1
CUHTETHUYECKOrO KaydyKa U pe3uHbI
10 ||ANKHHBI: COCTaB U 0OCOOEHHOCTU CTPOEHHUS, FTOMOJIOTUYECKU N P, 1
ALleTUJIeH — NPOCTEeMIINI NpeCTaBUTEb aJIKUHOB
11 |BbluncyieHHUs 10 ypaBHEHUIO XUMUYECKOUN peaKuu 1
12 ||ApeHbl: 6€H30J1 U TO1y0J1. TOKCUYHOCTb apEHOB 1
13 |eHeTH4YecKad CBA3b YIJIEBOLOPOAO0B, IPUHAAIEKALLUX K pa3JIMYHbIM 1
KJ1accam
14 |[IpupozHble MCTOYHUKH YII€BOLOPOLOB: IPUPOAHBIM a3 U MOy THHIE 1
HepTsAHBIE Ta3bl, HePTb U NPOAYKThI €€ epepaboTKU
15 |[[Ipupo/iHble UCTOYHUKHU YTJIE€BOJOPO/IOB: MPHUPOAHbIN ra3 U MONYTHHIE 1
HedTsAHbIE Ta3bl, HePTb U NPOAYKTHI €€ nepepaboTKU
16 |[KoHTpoJsibHas paboTa no pasjeny «YrjaeBoJopoibl» 1 1
17 |[llpegenbHble OHOATOMHbIE CIIMPTHI: METAHOJI U 3TaHOJI. BogopogHas 1
CBSI3b
18 |[MHoOroaToMHbI€ COUPThI: STUJIEHTJIUKOJIb U TJIULEPUH 1
19 |®eHous: cTpoeHUE MOJIEKYIb], QU3UYECKHEe U XUMUYEeCKHe CBOMCTBA, 1




Ne Tema ypoka KosinyecTBo 4yacos Jara JJIeKTPOHHBbIE
n/n U3y4eHUs “ppoBbIE
/ Bcero||KonTposibHble|[I[pakTHYecKue Y undp
o6pasoBaTe/ibHblE
paboThI paboThI
pecypcsol
20 ||Anbgeruapl: GopMaibJeruj U alieTaabAeru. AlieToH 1
21 ||OgHOOCHOBHBIE NIpesiesibHble KApOOHOBBIE KUCJIOThI: MypaBbUHas U 1
YKCyCHas
22 |[llpakTuyeckas pabota N2 2. «CBoMCTBa pacTBOpPa YKCYCHON KUCJIOThI» 1 1
23 ||CTeapuHOBas ¥ 0JIeMHOBAA KUCJOTHI, KaK MpeJCTaBUTEJHN BbICIIUX 1
KapOOHOBBIX KUCIOT
24 |MbL1a KaK COJIM BbICIIMX KAPOOHOBBIX KMCJIOT, UX MOMOIIlEe JIENCTBUE 1
25 ||[CnoxHble 3pHPHI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCAOT. ['MaApoin3 1
CJIO’KHBIX 3QHPOB
26 | XKupbl: rUAPOIN3, IPUMEHEHHE, BUOJIOTHYECKAS POJIb XKUPOB 1
27 |[YrieBoJbl: COCTaB, Kjaaccudukanus. BaxHelue npeacTaBUTeNH: 1
IJII0K033a, PPyKTO33a, caxapo3a
28 |Kpaxmaus v LeJsir0Jio3a Kak NIpyUpo/iHble MOJIMMepPhl 1
29 |KonTpoJsbHas paboTa o pasaeny «Kucaopozcoaepxaiiue 1 1
OpraHuyecKue coeJUHEHU»
30 ||[AMHUHBI: METUJIAMHH U aHUJIUH 1
31 |[AMHMHOKMCIOTHI Kak aM($OTepHbIe OpraHUYeCKHUe COeIMHEHHUS, UX 1
6uoJsiornyeckoe 3HayeHue. [lentu/bl
32 ||beJsiku KaK NpUPOJHbIE BBICOKOMOJIEKYJ/IAPHbIE COeJUHEHHUS 1
33 ||OcHOBHbIE NOHATHUA XMMHUU BbICOKOMOJIEKYJIIPHBIX COeJUHEHUN 1




Ne Tema ypoka KosinyecTBo 4yacos Jara JJIeKTPOHHBbIE
n/mo U3y4eHus udpoBble
/ Bcero||KonTposibHble|[I[pakTHYecKue Y undp
o6pasoBaTe/ibHblE
paboThI paboThI
pecypchl
34 ||OcHOBHBIE METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH. 1
[ImacTMacchl, Kay4yKH, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2
|11 KJIACC |
Ne Tema ypoka KosinyecTBO 4acoB JlaTa | /1IeKTpOHHbIE IUPPOBHIE
/0 [3ydyeHHus || obGpa3oBaTeJibHble
cero|{OHTpoJIbHbIE |[[pakTUYecKue
pecypchl
paboThI paboThI
MMUYECKUH 3JIeMEeHT. ATOM. JJIeKTPOHHAsl KOHPUTypalisi aTOMOB 1
epuoAvYeCcKUU 3aKoH U [lepruonyeckas cucteMa XUMUYECKUX 1
temeHTOB /I. U. MeHesieeBa, MX CBSAI3b C COBPEMEHHOM TeOpHUeEN
"POEHUA aTOMOB
AKOHOMEPHOCTHU U3MEHEHUs CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX | 1
be/IMHEHUH 110 rpyNIaM U nepuojaM. 3HaueHHue epruoAuiecKoro
\KOHA U CUCTEeMbI XMMHYeCKUX 371eMeHTOB /.. MeH1eneeBa B
A3BUTHU HayKU
rpoeHue BellecTBa. XUMUUYECKasi CBSI3b, €€ BU/Ibl; MEXaHU3MBbI 1
bpa3oBaHUs KOBaJIEHTHOU CBsA3U. Bojlopo/iHas cBS3b
5 ||BaseHTHOCTb. J/IEKTPOOTPULIATENBHOCTD. CTENeHb OKUC/IEHUS. 1
BeuecTBa M0JIEKYJISPHOTO KU HEMOJIEKYJISIPHOTO CTPOEHUS
6 |lloHaTuHe o gUcnepcHBIX cucTeMax. UCTUHHBIE U KOJIJIOUJHbIE 1

pacTBOpbl. MaccoBas 10151 BellleCTBa B pacTBOpe




Ne Tema ypoka KosinyecTBO 4acoB JlaTa  |/1IeKTpOHHbIE ITUPPOBHIE
/0 [3ydyeHHs || obGpa3oBaTeJibHblEe
cero|{OHTpoJIbHbIE |[[pakTUYeCcKHEe
pecypchbl
paboThI paboThI
7 ||Kimaccudukanysa 1 HOMeHK/IaTypa HeoOpraHU4eCcKUX CoeJMHeHUM. 1
['eHeTH4YeCKasl CBSI3b HEOPTraHUYECKHUX BELIECTB, Pa3/IMYHbIX
KJIaCCOB
8 |[Knaccudukanys XMMUUECKUX peaKIiMi B HEOPTraHUYeCKOU U 1
OpraHUYecKoW XMMHHU. 3aKOH COXPaHEHHS MaCChl BEIlleCTB; 3aKOH
COXpaHeHHUs U MpeBpalleHUs SHEPTUU IPU XMMUYECKUX PeaKIuax
9 ||[CkopocTb peaknu. 06paTUMble peaKluu. XUMHU4YECKOe paBHOBecue || 1
10 ||[IpakTHueckas paboTa N2 1. «BausiHue pa3iMuHbIX paKTOPOB HA 1 1
CKOPOCTb XUMHUYECKOU peaKLuu»
11 |[9nekTpoarTHYecKasa gucconyanud. [loHaTue o BOLOPOAHOM 1
noka3sareJie (pH) pactBopa. Peakuiuu nonHoro oo6mMeHa. 'mjposus
OpraHUYecKHX U HeOpraHU4eCKUX BellleCTB
12 ||OKuCIMTENIbHO-BOCCTAaHOBUTEJIbHbIE peakuU. [loHATHE 06 1
3JIEKTPOJIM3€e PaclJIaBOB U PaCTBOPOB COJIEH
13 ||[KonTposibHasg paboTa no pasjeny «TeopeTHyeckue OCHOBbI XUMUM» || 1 1
14 |[MeTaJibl, UX MoJioXKeHue B [lepruoiMiyecKkor CUCTEME XUMHUYECKUX 1
ssieMeHTOB /. U. MeHiesieeBa U 0COGEHHOCTHU CTPOEHUS aTOMOB.
O6uire prsuyeckue CBOMCTBA METAJIJIOB
15 ||CnytaBbl MeTAIOB. AJIEKTPOXUMUYECKU U PSAJ, HANPSXKEHU N 1
MeTaJlJIOB
16 | XuMuyeckure CBOMCTBA BAXKHEUIIMX MeTaJIJIOB (HaTPUH, KaJluH, 1
KaJIbLIUW, MarHui, aJllOMUHUI) U UX COeJUHEHU I
17 |XuMHUYecKre CBOMCTBA XpOMa, MeJIU U UX COeITMUHEHUN 1




Ne Tema ypoka KosinyecTBO 4acoB JlaTa  |/1IeKTpOHHbIE ITUPPOBHIE
/0 [3ydyeHHs || obGpa3oBaTeJibHblEe
cero|{oHTpoJIbHBIE |[paKTHYecKue
pecypchl
paboThI paboThI
18 || XuMuyeckue CBOMCTBA LIMHKA, »KeJie3a U UX coeJJMHeHU !N 1
19 |[[IpakTHyeckas pa6oTa N2 2. "PelieHre skcnepyUMeHTaIbHBIX 33724 1 1
no teMe «MeTasabi»"
20 |[HemeTasnbl, ux nonoxenue B [lepuoaudecko cucteMe XuMuyeckux| 1
asnieMmeHTOB /. U. MeHziesieeBa M1 0COOEHHOCTU CTPOEHHUS aTOMOB
21 ||®usuyeckue CBOMCTBA HEMETAJJIOB. AJJIOTPONUSA HEMETAJIJIOB (Ha 1
npuMepe KHUCa0poaa, cepbl, pochopa u yrieposa)
22 || XuMHYeCKue CBOMCTBA raJIOreHOB, Cepbl U UX COeJUHEHU N 1
23 | XuMuryeckue cBOMCTBa a30Ta, dpocdopa U Ux coeJUHEHUN 1
24 |XruMuyeckue CBOUCTBA yrjaepo/a, KpeMHHUA U UX COeJUHEHU I 1
25 |[[lpuyMeHeHMe BaXKHEUIIIMX HEMEeTAJIJIOB U UX COeIMHEHUH 1
26 ||0606IEHNEe U cUCTeMaTHU3allMs 3HaHUM 110 TeMe «HemeTabi». 1
BbruuciieHUs 10 ypaBHEHUSIM XUMHUYECKUX PeaKLUun U
TEePMOXHMMHUYECKUE PACYETDI
27 |[IpakTuyeckas pabora N2 3. «PelieHue akcriepuMeHTalbHbIX 33Ja4 || 1 1
no teMe "HemeTasibl"»
28 |[KonTposibHas paboTa no TemaM «MeTasibi» U «HemeTasibi» 1 1
29 |Heopranuyeckue ¥ opraHnu4deckre KUcaoThl. Heopranvuueckue u 1
OpraHuYecKre OCHOBAHUS
30 ||AMdoTepHble HeOpraHUYECKHE U OpTraHUYeCKHEe COeJUHEHUS. 1

['eHeTHYecKas CBAI3b HeopraHn4eCKrx M OpraHn4eCKux BemeCcTB




Ne Tema ypoka KosinyecTBO 4acoB JlaTa  |/1IeKTpOHHbIE ITUPPOBHIE
/0 [3ydyeHHs || obGpa3oBaTeJibHblEe
cero|{oHTpoJIbHBIE |[paKTHYecKue N
paboThI paboThI Decyp
31 ||Posib xMHU B 06ecliedeHUH IKOJI0TUYECKOU, SHEpreTUYeCKOU U 1
NHUIEBOM 6€30MaCHOCTH, pa3BUTHUU MeIULIUHDI
32 |[[IpeacTaBieHUst 06 06LMX HAYYHbIX NIPUHIIMIIAX IPOMBbIIIJIEHHOT O 1
MOJIyYeHUs BaXKHEULINX BeLeCTB
33 |[YesioBeK B MUpe BelLEeCTB U MaTepHUaJioB 1
34 |Xy¥Mus v 30pOBbe YesloBeKa 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




