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HOACHUTEJIBHAA3SAIINCKA

[Iporpamma 1O XWMHUUM Ha YPOBHE CpEeAHETO o00mero oOpa3oBaHUs
paspabotrana Ha ocHoBe DenmepanpHOro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit ®enepaunn», TpeOoBaHUM K pe3ysbTaTaM OCBOCHHUS
benepasibHON 00pa30BaTEIBLHOM MTPOrPaMMBI CpeIHEro oOIero oOpa3oBaHUS
(@OIT  COO), npencraBieHHbix B  DenepaabHOM  TOCYJApPCTBEHHOM
obpazoBarenpHoMcTaH1apTeCOO, cyuéroMKonnenuuunnpenoiapaHussy4eoHOTO
npeaMeTa « XuMHs» B 00pa3oBaTelbHbIX opraHuzanusx Poccuiickoin deneparnyu,
peanu3yrouMX OCHOBHbBIE 00pa30BaTEIbHbIE IPOrPaMMBbl, U OCHOBHBIX MOJIOKEHUHN
«Crpareruu pa3zsutusa Bocnutanusi B Poccuiickoit @enepaiuu Ha nepuon 1o 2025
rona» (Pacnopstxenune I[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/J0B K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K ONPEIEICHUIO
oO1melt crpaTernu oOydeHus, BOCITUTAHUS U Pa3BUTHSA, 00YUYaAIOIIUXCS CPECTBAMU
yueOHoro npeamMera «Xumus» 1t 10—11 kiaaccoB Ha 6a30BOM ypOBHE COCTaBUIIM
koHUentyanbHble nonoxkenus @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH,
COJICp)KaHMS, PE3YJIbTAaTOB OOYyYEHUS M TpeOOBaHUNW K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, II0JTy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpPraHU3alMK, SBJSIETCS HEOTHEMJIEMON YacThl0 UX
oOpazoBaHHOCTU. OHO CIY)XHUT 3aBEpIIAIOIIAM JTAllOM peau3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOUEBBIX ILIEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHCTEME XHUMHYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB MPHUPOIbI, GOPMUPOBAHUS MUPOBO33PEHUSI U OOIIEH KYJIbTYpPhI
YeJI0BEKA,aTaKKEIKOJIOrH4eCKNOOOCHOBAHHOTOOTHOILICHUSIKCBOEMY3/IOPOBbIO U
npupofHoil cpene. Peanusyercsa xumuueckoe oOpa3zoBaHuE OOYyYarOIIMXCS Ha
ypOBHECPEIHEr0001Ieroo0pa3zoBaHUsICPEACTBAMIUYYEOHOTOIIpeIMeTa« XUMHUSD,
COJIEpKaHUE U IOCTPOEHUE KOTOPOIO OMNPENEJEHbl B IPOrpaMME IO XHMHH C
y4€TOM CHeUuM(pUKM HAyKH XUMHUHU, €€ 3HAUCHHS B TMO3HAHUM TPUPOJBI U B
MaTepualbHOU XKU3HHU OOIIECTBA, a TAKXKE C YUETOM OOLIUX LIeJeH U NPHUHIIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CPEAHEro  OOILEero
oOpazoBanus B Poccuiickoit @enepanumu.

XUMHSL KaK 3J€MEHT CHUCTEMBbl €CTECTBEHHBIX HayK MIpPaeT 0coOyk pojb B
COBPEMEHHOW LMBHWJIM3AIMHU, B CO3JaHUM HOBOW 0a3bl MaTEepUAbHON KYJBTYpBHI.
OHaBHOCUTCBOMBKIaIBGOPMHUPOBAHNEPALIMOHATIBHOTOHAYYHOT OMBIIIIJIEHUS, B
CO3/1aHUE IIEJIOCTHOTO MPEACTABICHUS 00 OKpYKalIlEeM MHpE Kak O €JIMHCTBE
OpUPOABl M YEJIOBEKa, KOTOpoe (OpMHUpPYETCs B XMMHUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSI3U MEXKIY
CTPOCHHEM BEIIECTB, X CBOMCTBAMH U BO3MOYXHBIMHU 00JIACTSIMU TPUMEHEHUS.



TecHO B3aMMOJEWUCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMH, XMMHs CTaJla
HEOThEMJIEMON YacCThI0 MUPOBOH KYJIbTYpPbl, HEOOXOAMUMBIM YCIOBUEM YCIEIIHOTO
Tpylla W KU3HU KaXI0oro wieHa oOmiectBa. CoBpeMeHHass XMMHS KaK Hayka
CO3MJIaTENIbHAs, KAaK HayKa BBICOKMX TEXHOJOTMI HamnpaBj€Ha Ha pEIICHHE
rJ100aNbHBIX MPOOJEM YCTOMUMBOIO pa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOM, MUIIEBOM, IKOJIOTMYECKO 0€30MaCHOCTU U OXPaHbI 30POBbSL.

B cooTrBercTBHM C OOUMMH IeNIMA M TPUHIUIAMH CPETHEro OOIIETo
obOpazoBaHusl cojepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIi YPOBEHb
M3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO MOJITOTOBKY
oOyyJarommuxcsi, HEOOXOJUMYK UM JUJIi  BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEIIHOTO BKIIOYEHUS B KHU3Hb COLUMYyMa, MPOJOJIKEHUS
o0pa3oBaHUsl B pa3IMYHBIX 00JIACTSAX, HE CBSI3AHHBIX HETIOCPEJCTBEHHO C XUMHUEH.

CocCTaBIAIOMUMHATIPEIMETAC X UMHUS» IBIIIOTCSI0a30BBICKYPChI—
«Opranndeckas xumus» u «OOmIass M HEopraHWYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHWI MO HEOPTaHMYECKOW XUMHUU (C BKIIFOUEHHEM 3HAHUU W3 OOUIEH XUMHH) U
OpraHnyeckon xumuu. POopMUpPOBAHUE TAHHOM CHCTEMBI 3HAHUM IPU U3YUYEHUH
npenMera oOecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOroo0Opasus
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxkanus KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckas XUMUus» CPOpMHUpPOBaHA B MPOrpaMMe IO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3Yy4YEHHIO Yy4eOHOro marepuana u oOyClIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW  HA  OMNPEACIIEHHBIX
TEOPETHUUECKUX YpOBHAX. Tak, B Kypce OpraHMYeCcKOM XUMHUHU BeIlEeCTBa
paccMaTpUBAIOTCS HA YPOBHE KIACCHYECKOHM TEOPUU CTPOCHHSI OPraHMYECKUX
COCIMHEHMI, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKUX M DIEKTPOHHBIX
npeJicTaBIeHuoCcTpoeHuMBeeCcTB. CBeICHUA0013yYaeMbIXBKYPCEBEIIECTBAX
JAI0TCA B Pa3BUTUU — OT YIJIEBOJOPOAOB JO CJIOXKHBIX OMOJIOTHYECKH aKTHUBHBIX
coequHeHud. B Kypce  opraHMyeckod  XMMHM — MOJYYalOT  pPa3BUTHE
c(hopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEPBOHAYAIbHBIC
MIPEACTABJICHUS] O XUMUYECKON CBSI3U, KJIACCU(DPUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMHUUYECKON PEAKLIUH.

[Tonq HOBBIM yrimom 3peHus B mnpeaMmere «XuMus» 0a30BOr0 YypOBHS
paccMaTpuBaeTCsi HM3YYEHHbIH Ha YpPOBHE OCHOBHOTO o0Ouiero oOpa3oBaHUs
TEOPETHUYECKU MaTepuall U (AKTOJOTMYECKHE CBEIECHHMS O BEUIECTBAX W
XxuMuueckoil peakiuu. Tak, B yacTHocTH, B Kypce «OOIass U HeOpraHuveckas
XUMHS» O0OyYarolMMCs TPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE
NEePUOANYECKOr03aKOHACOOIETEOPETUUECKUXUMETOJ0JIOTHYECKUXITOZU LM,



rIyOke TIOHSATh HWCTOPUYECKOE W3MEHEHHE (YHKIMHA JTOro 3aKoHAa — OT
00001I1aroIeH 10 OOBSICHSIONICH U TPOTHOZUPYFOIICH.

Enunas cucrema 3HaHMI O BaKHEWIIMX BELIECTBAX, UX COCTaBEe, CTPOCHHH,
CBOWCTBAaxX W MPUMEHECHHH, a TAKKE€ O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAXIPOTEKaHUI0NONHsIeTCsABKypcax 1 0ul 1 kinaccoBanemenTaMu
coJiepKaHusl, UMEIOIIUMH KYJIbTYPOJOTHUECKUI U TMPUKIAAHOW Xapakrep. OTu
3HAHHUS CHOCOOCTBYIOT MOHHUMAHUIO B3aWMOCBS3M XMMHUH C JPYTUMH HayKamH,
PaCKpBIBAIOTEEPOIHBIIO3HABATEIILHON UMPAKTUYECKON JCATEIBHOCTA YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUSI K MPOLIECCY TBOPUECTBA B 00JIaCTH TEOPUU
UIIPAKTUYECKUXITPUIOKEHUUXUMUU,ITIOMOTaI0TBBIITY CKHUKYOPHUEHTUPOBATHCSIB
OOILIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpoOsieMax, CBA3AaHHBIX C XHMHEH,
KPUTUYECKUOCMBICITMBATHUH()OPMAITUIOUTIPUMEHSATHEE IS TIOTIONHEHUI3HAHUH,
PEIICHUSMHTEIUICKTYaTbHBIXUIKCTIEPUMEHTAIIbHBIXCCIIETIOBATEIhCKIX3a1a4. B
[[EJIOM COJIep)KaHHe y4eOHOro mpeaMera «XWMHs TaHHOTO YPOBHS H3Y4YCHHSI
OpPUEHTHPOBAHO HA POPMHUPOBAHUE Y OOYUAIOIIMXCS MUPOBO33PEHUYECKONH OCHOBBI
Uil OHUMaHus (PrIocOPCKUX UACH, TaKMX KakK: MaTepHabHOE E€IMHCTBO
HEOPTaHWYECKOTO U OPTaHUYECKOTO MHUPA, 00YCIOBICHHOCTh CBOMCTB BEIIIECTB UX
COCTaBOMHCTPOEHUEM,TT03HABAEMOCTBIIPUPOTHBIXSIBICHUUITYTEMIKCIIEPUMEHTA U
pEeIICHUS TMPOTHBOPCYUH MEXKIy HOBBIMH (akTaMd M TEOPETHUYCCKHUMHU
MIPEANMOCHUIKAMHU, OCO3HAHUE POJIM XUMHUH B PEIICHUU DKOJOTHYECKUX MPpoOieM, a
Takke MmpobiieM cOepeKEeHUs IHEPTETUUECKUX PECYPCOB, ChHIPhS, CO3TaHMUS HOBBIX
TEXHOJIOTUHA U MaT€pUAJIOB.

B nmmane pemeHms 3amad  BOCIHMTAHHUS, pPAa3BUTHS W COIMATU3AINAN
OoOy4Jaronuxcsi MPUHATBIE TPOrPAaMMOW MO XHMHHM TOJXOJIBI K OMPEICTICHUIO
colepKaHUsl M TOCTPOCHHSI TMpeaMeTa MpeaycMaTpuBaioT  (OPMHPOBAHHE
YHUBEPCATbHBIXy4€OHBIX IEHCTBUIN, MMEIONTNX0a30BOC3HAYCHUE TSI PA3TUYHBIX
BUJIOB JICSITEIILHOCTU: pEIICHUs TMpoOjeM, IOUCKa, aHaidu3a U 0o0paboTku
uH(popManuy, HEOOXOAUMBIX Jii NPUOOPETEHHS] ONbITa MPAKTUYECKON U
UCCIIEIOBATENIbCKON JESTENIbHOCTH, 3aHMMAIOIIECH Ba)XKHOE MECTO B TIO3HAHHUU
XUMUH.

B mpaktuke mnpenonaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus, TaK M Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MPU ONPEICICHUN
collepKaTeIbHOW XapaKTEPUCTUKU IIeJIe H3ydeHHUs TMpeaMeTa HarpaBICHUEM
MEPBOCTENIEHHOM 3HAYMMOCTH TPAAUIIMOHHO MPU3HAETCS (OPMUPOBAHKE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOM
JESATETHPHOCTH YE€JIOBEKa W KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOH KyIbTyphl. C
METOJMYECKOW TOYKM 3pPEHUs TaKOW MOAXOJA K OINPEJCICHHUIO Ieel H3yueHUs
MpeAMETa SIBJSIETCS BIIOJHE OMPaBJaHHBIM.



CoriacHOJaHHOUTOYKE3PEHUATIaBHBIMULIEISIMUU3YYEHUSTIPpEIMETA
«XumusinaabazoBomypoBHe(10—-11kJ1.)sBsitOTCS:

e (opMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUWA KaK BaKHEUIEH
COCTAaBJISIIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MHUpA, B OCHOBE KOTOPOM
JeXaT KIIIOYEBbIC TOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI M TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WM TMOHWMAHHUE CYIIHOCTU JOCTYITHBIX
000011IeHUIMHPOBO33PEHUECKOT0XapaKkTepa,03HaKOMIIEHUECUCTOPUEHHX
Pa3BUTHS U CTAHOBJICHHUS;

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/AX IMO3HAHUS
BEIECTBUXUMUYECKUXPEAKITHIA,HEOOXOTUMBIX JUTAIPHOOPETCHUSTYMEHU T
OPUEHTHUPOBATHCSA B MHUPE BEIIECTB M XWMHUYECKHUX SIBICHHUH, MMEIOMUX
MECTO B IPUPOJIC, B MPAKTUUECKON U MOBCEIHEBHOM KU3HU;

e Pa3BUTHUEYMEHUNUCIIOCOOOBAESATENBHOCTH,CBI3aHHBIXCHAOIIOICHUEMU
OOBSICHCHHEM XHMHYECKOTO JKCIIEPUMEHTa, COONIOACHUEM  IpaBUII
0e30macHOro OOpaIIeHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuMm, comepxaTenbHas XapaKTepUCTUKa IeJield U 3a1a4 U3y4yeHus
MpeAMETaBIPOrpaMMENOXUMUNY TOUHEHAUCKOPPEKTUPOBAHABCOOTBETCTBUUC
HOBBIMHU TPUOPUTETAMU B CHUCTEME CpelHero oolumero odpazoBaHusi. CeroaHs B
MIPENOIaBAaHUMXUMHUHUBOOJIBITICHCTENEHUOTIAE TCATIPEANIOUTEHUCTTPAKTUYECKON
KOMIIOHEHTE COJIepXaHUs OOy4YeHHUs, OpPHUEHTHPOBAHHONW HA TMOATOTOBKY
BBIITYCKHUKA 00I1e00pa30oBaTeIbHOM OpraHu3alvy, BJIAJCIONIETO0 HE HabopoM
3HaHWH, a (PYHKIIMOHAILHONW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMH
AKTUBHOTOTIONYYEHUS 3HAHWWU MPUMEHEHUSIMX BPEaTbHOM >KU3HU JUISl PEIIeHUs
MPaKTUYECKUX 3a]1a4.

BcpsizucatuMnprun3ydeHUUIpe AMETa« XUMHS» IOMUHUAPYOIICe3HAUCHUE
IPUOOPETAIOT TaKKE SN U 3a7a9d, KaK:

ajanTamnys 0O0yJaromuXxcs K YCIOBHSAM JHHAMHYHO Pa3BUBAIOIICTOCS MHPA,
dbopMHpoBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUUYECTBY, CAMOCTOATEILHOMY MPHUHITHIO TPAMOTHBIX
peIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX C BEHIECTBAMU U UX
IPUMCHCHHUCM;

dbopMupoBaHHEe y OOYyYaIOMMUXCS KIIOUEBBIX HABBIKOB  (KJITFOYEBBIX
KOMITIETEHIINI), WMEIOIINX YHUBEPCAJbHOE 3HAYEHWE [UJIS PaA3IMYHBIX BHJIOB
JIeSATEeILHOCTH: PEIIeHHs MpoOJieM, MOoucKa, aHajdnu3a U 00padoTKu MHGOpPMAIIHH,
HEOOXOTMMBIX IATPHOOPETEHUSOTIBITAICSI TEIIBHOCTH, KOTOPasi3aHUMACTBAXKHOE
MECTO B TO3HAHWHU XHMHH, a TAaKXe JJII OIEHKH C TIO3WIUH 3KOJIOTHYCCKOU
0e30macHOCTHXapaKTePaBIUSHUASBEIICCTBUXUMHIECKUXITPOIIECCOBHAOPTAaHU3M
YeJIOBEKA U TIPUPOJIHYIO CPELY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CHOCOOHOCTENO0YUAIONTNXCA:CIIOCOOHOCTH  CAMOCTOATEIbHOIIPHOOPETaTEHOBBIE
3HAHUS M0 XMMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSMHU, UCTIOIb30BAThH
COBpeMEeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTMH ISl TIOMCKA U aHanu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAIIUN XUMUYECKOTO CO/ICPKAHMS,

(bopMHpOBaHHENPA3BUTHEYO0YUYAIOUTNXCAACCOIIMATUBHOTOUIIOTHIECKOTO
MBIILICHHS,Ha0II01aTeIbHOCTH,COOPAHHOCTH, aKKYyPaTHOCTH,KOTOPBIEOCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, NPH IJAHUPOBAHUM M MPOBEACHUM XUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydyarommuxcsi YyOeXJAEHHOCTH B T'YMaHMCTHYECKOU
HaIpPaBJICHHOCTH XUMHUH, €€ BaXXHOM pOJM B PEUICHUH TIJI00ANbHBIX MPoOJieM
PalMOHAIBHOTO MPUPOIONOJIB30BAHUS, TOTIOJHEHUS HEPTETUUECKUX PECYPCOB U
COXPAaHEHHUS TPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOJIUMOCTH OEpex HOro
OTHOIICHUS K TPHUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKKe MPHUOOPETEHHUs OIbITa
WCIIOJIb30BaHUsl TIONYYCHHBIX 3HAHUU Ui TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B yueOGHOM mane cpemgHero ooOmero o0Opa3oBaHUsS MNpeAMET «XUMUS
0a30BOro ypoBHS BXOJUT B COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-HAayUYHbIE
PEIMETHD.

OO111ee Ynco 4acoB, OTBEAEHHBIX IJIs1 U3yYEHUs XUMHUH, HA 0a30BOM ypOBHE
cpeaHerooOierooopaszoBanusi,coctapisaer68yacon:B1 Oknacce—34yaca(lyac B
Henenmo), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEP KAHUEOBYYEHMUSA
10 KJTACC
OPTAHUYECKAAXUMUA

Teopern4eckneoCHOBBIOPraHUYECKONXUMHUH

[IpeameT opraHnyecKoil XUMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
IIOJIy4YCHUN HOBBIX BEUIECTB M MaTEpHAIOB. Teopus CTPOCHHsSI OPraHMYECKHUX
coenquHeHNA.M.byTiepoBa,e€ocHoBHBIENON0KEHUSA. CTPYKTYpHBIEHOPMYJIBI
OpraHMYecKUX BewlecTB. ['omoisiorusi, wu3oMmepus. XHUMHYECKas CBA3b B
OpraHUYEeCKUX COCTUHEHUAX — OAMHAPHBIC U KPATHBIE CBSI3U.

[IpeacraBnenne o kiaccupuUKalMy OpraHMYecKUX BellecTB. HomeHkaTypa
OpraHUYeCKUX COCJIMHEHUN (CUCTeMaThyecKas) M TpPUBHAJIbHBIC Ha3BaHUS
BOXKHEUIINX MPEACTABUTEIICH KIACCOB OPTaHUYECKUX BEILIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHMsS BEIIECTB M HX MPEBpAIICHUIL:
O3HaKOMJIEHHECOOpa3aMUOpPraHMYECKUX BEIIECTBUMATEpHalaMUHAauXOCHOBE,
MOJIETTUPOBAHUE MOJIEKYJ OPraHMYeCKHX BEIIECTB, HAOIOJACHHE U ONMUCaHHE
JEMOHCTPALIMOHHBIX ONBITOB IO MPEBPAILICHUIO OPraHUYECKUX BEUIECTB IPH
HarpeBaHuM (IU1aBjieHUe, OOyTJIMBAHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAnx. MeraH u 3TaH —
MpOCTEUIINEe TPEACTaBUTENIN aJIKaHOB: (U3MYECKME U XHUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHus] W TOpPEHHUs), HAXOXKACHHE B NPHUPOJAE, MOIyYeHUE U
IIPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOECHHUE, TOMOJIOTHYECKUI Psif. DTUIIEH U NPONUIIEH —
MPOCTEUIINE TPEACTaBUTENIM AJIKEHOB: (U3MYECKME U XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOrCHUPOBAHMS, THApATallMU, OKHUCIEHUS U
MIOJINMEPHU3ALIH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaaues-1,3 u metwnOyranuen-1,3: cTpoeHue, BaKHEHIIME
XUMUYECKUE CBOWCTBA (peakuus noiaumepusauuu). [lonydeHue CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHUECKUM psll. ALIETHIIEH
— MPOCTEUIINIA NPEICTaBUTENIb AJIKUHOB: COCTaB, CTpOEHUE, (u3nyeckue Hu
XUMUYECKUE CBOMCTBA (pEaKLUU TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpaTaLIH,
rOpEeHUs), MOJyYEHHE U TPUMEHEHNE.

Apensl. benzon: cocras, cTpoeHue, (u3MuUeCKHMEe U XUMHUYECKHE CBOMCTBA
(peakuuu rajoreHupOBaHUS U HUTPOBAHHUSA), MOJYyYEHUE U NIpUMEHeHue. 101yon:
cocmas, cmpoeHue,  uauueckue U  Xumuyeckue  ceoucmea  (peakyuu
2a102eHUPOBAHUAUHUMPOBAHUSA), NOyYeHueunpumeHerue. TOKCUUHOCTbAPEHOB.



['eHeTnyeckast CBA3b MEXIY YIVIEBOJOPOAAMH, NPHUHAMICKAIIMMHU K Pa3IudHbIM
KJIACCaM.

[IpupogHbple MCTOYHUKM YIVIEBOAOPOMOB. IIpuponHbIii Ta3 M IMOIyTHBIE
HeTsaHble Ta3pl. HedTh u e€ mpoucxoxaenue. CrnocoOsl nepepaboTKku HEPTH:
IEPEroHKa, KPEKUHI (TEPMUYECKHM, KaTaquTH4eckuil), nuposnu3. [IpomykTsl
nepepaboTKku He(TH, UX IPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBbIH
YroJib U IPOAYKTHI €T0 MepepadoTKy.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHMS BEIIECTB M HX MPEBpAIICHUIL:
03HaKOMJIEHHECOOpa3LaMUILIACTMACC, KayuyKOBUpe3uHbL Kouekunn«Hepte»  n
«YTOoNb», MOIEIMPOBAHUE MOJIEKYJ] YIVIEBOJOPOJAOB M TaJOr€HOIPOU3BOIHBIX,
[POBEJCHUENPAKTUYECKON PAaOOTHI:OTYYEHHE STHIEHA UU3YUYEHUE €TI0 CBOMCTB.

Pacuérurnle 3amaun.

Bolunicnienuss mo ypaBHEHHMIO XUMHYECKOW peakuuu (Macchl, 00bEMa,

KOJIMYECTBA MCXOJHOIO BEUIECTBA WM MPOAYKTA PEAKIHH IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXO/HBIX BEIIECTB WM IPOJTYKTOB PEAKIIHH).

Kuciopoacoaep:kamueoprannyeckuecoeJMHEHUs

[IpenenpHble OQHOATOMHBIE CHUPTBL. MeETaHOT M ITAaHON: CTPOEHUE,
¢usznyeckue M XHUMHUYECKHME CBOMCTBA (peakUUu C AaKTUBHBIMH METAJIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHue), MpuMeHeHue. BolopoaHbie CBA3UM MEXITY
MOJIEKYJIaMH CIUPTOB. /[elicTBME METAHOJIA U ATAHOJIAa HA OPTaHU3M YEIOBEKA.

MHOroatoMHble  COMPTBL. OJTWIECHIJIUKOJIb W  T[JULEPUH: CTPOEHUE,
¢uznueckue W XUMHYECKHE CBOWCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
METaJUlaMH, KaueCTBEHHAas peakUWs Ha MHOrOATOMHBIE COUpTHI). JlelicTBue Ha
opraHusM yenoBeka. [[pumeneHne rmmuepruHa v STUIIEHIJINKOJIS.

deHon:cCTpOCHUEMOIIEKYJIbI, (P U3MUECKUENX MMIUUYECKHECBOMCTBA.
Toxcuunoctbdenomna. I lpumenennedenona.

Anpperunpl U kemouvl. DopMmanblerui, AauETaNbAETUI: CTPOCHHE,
¢du3nUecKkue U XMMHUYECKHE CBOMCTBA (peaklUUU OKUCIEHUS U BOCCTAHOBIJICHMS,
KaueCTBEHHbIE PEAKILIUN ), TOJyYEHHE U IPUMEHEHUE.

OaHOOCHOBHBIENPEIETbHBIEKAPOOHOBBIEKUCIOTH. MypaBbHHAsIMYKCYyCHAS
KHUCIIOTBI: CTPOCHUE, (PU3NYECKUE U XMMHUECKHUE CBOMCTBa (CBOICTBa, 00LIME IS
KJIACCaKUCJIOT,peakUsIdTEpUPUKALINN ), TI0TydUeHueunnpumeHenre.CreapuHoBast U
OJIEMHOBAs KUCJIOTHI KaK MPEACTaBUTEIN BhICIIMX KapOOHOBBIX KUCIOT. Mblila Kak
COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHE.

CrnoxHple 3QUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KucaoT. [‘maponus
cnoxHbIX3GupoB. Kupsl. uapomuszxupos.[IpumenenuexxupoB. buonoruueckas
POJIb JKUPOB.

VYrneBoabl:  coctaB, KiaccupuUKauus ~ yriaeBoJoB  (MOHO-, JAU- U
noaucaxapubl). I'IIIoKo3a — NpocTernii MOHOCaxapHua: OCOOCHHOCTH CTPOSHUS



MOJIEKYJIbl,(PU3NYECKUENX MUY ECKHECBONCTBA(B3aNMOIEHCTBUECTHIPOKCHIOM
meu(Il),oxkucierneammuagasIMpacTBopoMokcuaacepedpa(l),soccranoBnenue,
OpOKEHUETIIIOKO3bI ),HAX 0K IEHUEBIPUPO/IC, IPUMEHEHUE,0M0JIOTHUECKasPOJIb.
®dotocunTe3. PpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupojHbsle noaumepsl. CTpoeHHe Kpaxmania U
Heuosio3bl.  Du3Mueckue M XUMHYECKME CBOWMCTBA Kpaxmana (TUIpOJIu3,
KAueCTBEHHAs PEAKIUS C HOJIOM).

OKCIEpPUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M WX IPEBpPALICHUMN:
MPOBE/ICHUE, HAONIOACHUE M ONUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKI[MU OJIHOATOMHBIX CIUPTOB (OKHCIIEHHE 3TaHOJIA
okcuznoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJICHCTBUE TIIMIIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKUCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHAA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumoneicTBue Kpaxmaiaa C HOJOM),
MPOBEICHHUE NMPAKTHUECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, oOBbEMa,
KOJIMYECTBA MCXOJHOI'O BEUIECTBA WMJIM MPOAYKTA PEAKLUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MTPOJYKTOB PEAKIIUN).

A3oTcoaepKalueopraHn4ecKuecoeIMHEHU .

AMUHOKHUCIOThIKaKaM(oTepHbleopranndyeckuecoeuHeus. uznueckuen
XUMUYECKUE CBOMCTBA AMMHOKHUCIOT (Ha IpUMEpe IIUIUHA). buosornueckoe
3HAYEHHE aMUHOKHCIIOT. [lenTunsl.

benku kak nOpuUpoIHBIE BBICOKOMOJEKYJSIpHbIE coequHeHus. llepBuunas,
BTOPUYHASI W TPETUYHAs CTPYKTypa O€NKOB. XUMHUYECKHE CBONCTBAa OEJKOB:
TUAPOJIN3, IEHATYpAlHsl, KAYECTBEHHbIE pEAKIIMU Ha OEIIKH.

OKCIEpUMEHTAIBHBIE METOAbl M3Y4YEHHMS BEIIECTB M WX IPEBPALICHUMN:
Ha0JII0JIEHUE U OMMCAaHUE IEMOHCTPALMOHHBIX OINBITOB: J€HATypalus OENKOB MpH
HarpeBaHuH, [IBETHbIE PEAKIIMH OEJIKOB.

BbicokoMoOJIeKYJISIPHBICCOCIHHEHUS

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEJUHEHUN: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3aLNN, CPEAHSAS MOJIEKYIJISPHAS
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCIUHEHUNA —
MOJIMMEpU3aIUs U MOJTUKOHEH AU

DKCIEPUMEHTANbHBIE METOJIbl M3Y4YEHHUS BEIIECTB W MX MPEBpALLECHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpeaMeTHBIECBS3H.

Peannszanusimexnpe IMETHBIXCBA3EUIIPUA3YYCHUMOPTaHUYECKOMXUMU B
1 Okacceocy1ecTBIsAETCIUEPE3UCII0NIb30BAHUEKAKOOITNX ECTECTBEHHO-



HAyYHBIX TIOHSTHM, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMHU JJIsI OTIEIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmue ecTecTBEHHO-HAYUYHbIC TTOHITHS: SBJICHUE, HAYYHBIH (haKT, TUIIOTE3a,
3aKOH, TEOpUSs, aHAJIW3, CUHTE3, KiIacCUUKAIW, TEPUOTUIHOCTh, HAOIIOCHUE,
U3MEpEeHHE, SIKCIIEPUMEHT, MOJICJIMPOBAHHE.

dwuszuka: MaTepus, OHEpPrus, Macca, aTroM, OJEKTPOH, MOJIeKyJa,
DPHEPTreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OO0BEM, arperaTHOE COCTOSIHHE
BEIECTBA, (PU3NUCCKUE BETUINHBI U SAMHUITBI UX U3MEPEHUS.

buonorusi: kinerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHuU3ME,
dboToCcMHTE3, OHOJOTrMYECKH AaKTHUBHBIC BellecTBa (OCNKH, YIJIIEBOIbI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOILTUBO,
pECypChI.

TexHONOTHs: THIIEBbIE TPOAYKTBI, OCHOBBI PAIMOHAILHOTO IHTAHUSA,
MOTOIITUE CPEJICTBA, JICKAPCTBEHHBIC M KOCMETHYECKHE MperapaThl, MaTepHabl U3
MCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11KJIACC

OBITAANHEOPT AHUYECKAAXUMUA

TeopeTrnyeckneoCHOBbIXUMHUM

XUMUYECKUI 3JeMeHT. AToM. Snpo aroma, H30TONBI. JJIEKTPOHHAS
00010uKka. DHEpPreTHUecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacCIpe/ieNIieHUus] AJIEKTPOHOB MO0 OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DJIEKTPOHHASI KOH(DUTYpaIKsI ATOMOB.

[lepnomnueckuitzakonul leppognueckascucreMmaxumuaecknxsiaeMenTos/l. M.
MengneneeBa. CBsi3b NEPUOIMYECKOTO 3akoHa U Ilepuoguyeckoil CHCTEMBI
xuMmudeckux 3neMmeHToB . M. MeHnneneeBa ¢ COBpPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHWMHUYECKUX DOJIEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX W CJIOXKHBIX BEIIECTB IO TrpynmnaM MW Tepuoaam.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIBI XUMHUYECKOW CBA3U
(koBaJieHTHasi HEMOJIApHAs W TOJIApHAs, MOHHAs, MeTaindeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJCGHTHOW XUMHUUYECKOW CBsI3u (OOMEHHBIH U JOHOPHO-
aKienTopHelii). BomoponHas cBsizb. BaleHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJEKYJSIDHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.



[TonatueonucnepcHbIxcucTemax. MICTHHHBIENKOJITTIOM AHBIEPACTBOPHI.
MaccoBasinosiBEIeCTBaBPaCTBOPE.

Knaccudukanus HEOPraHU4ECKUX COCAMHEHNH. Homenxknatypa
HEOPTaHWYECKUX BEIIECTB. | eHeTnyeckas CBsI3b HEOPTraHWYECKUX BEIIECTB,
IPUHAJIEKAIIUX K PA3JIMYHBIM KJIacCaMm.

Xumuueckass — peakuus. Kimaccupukanmss  XMMHYECKHMX — peakiuil B
HEOPraHUYECKOM M OPraHUYECKON XHMHUHU. 3aKOH COXPAaHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUMU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pazNu4HbIX (akTopoB. OOpaTuMble
peakuuu. XuMHYecKkoe paBHOBecHe. DakTOpbl, BIUAKONIME HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

DnexTponutryeckasauccoruanys. CuibHbIencIaobIedIeKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHUCas, HEUTpabHAasl, LIEJIOYHASL.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIEPEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YyYEHUS BEUIECTB W MX MPEBPAILCHHI:
neMoHctpanus tadiun «llepuoguueckas cucrtema XuMu4eckux 3nnemeHToB JI. U.
MeHnpneneeBa», U3y4eHHE MOJENEH KPUCTAUIMYECKHX PEHIETOK, HAOJIIOIECHHUE H
OMKCaHue JEMOHCTPALMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3joKeHUE MEPOKCHIA
BOJOPOJa B MPUCYTCTBUU KAaTAJIN3aTOPA, ONPEACIICHUE CPEIIbl PACTBOPOB BEILIECTB
CIIOMOIIbIOYHUBEPCATTLHOTOMHIUKATOPA,PEaKIIUMMOHHOTO00OMEHA),[TPOBEICHHE
MpaKTU4YECKON paboThl «BiusHue paznuvHbiXx (aKTOPOB HA CKOPOCTh XMMHYECKOM
peaKuum».

PacuéTHrble 3agauu.

Pacy€tel 10 ypaBHEHUAM XUMHYECKMX pEaKkUUd, B TOM  YHUCIE
TEPMOXUMHUYECKUEPACUYETHI,PACUETHICUCIIONB30BAaHUEMIIOHITUACMACCOBAS JOIIS
BEILIECTBAY.

Heoprannyeckassxumus

Hemeramnmer.  Ilonoxenne HemerauioB B Ilepuonndeckoin  cucreme
xumudeckux snemeHToB [[. M. MenpaeneeBa u 0COOEHHOCTH CTPOEHHS aTOMOB.
du3znyueckre CBOMCTBA HEMETANIOB. AJUIOTPONHS HEMETauIoB (Ha MpUMepe
KHCJIOpO/Ia, cephl, hocdopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaXKHEHIINX HEMETAUIOB (Tajlor€HOB, CEpbl, a30Ta,
docdhopa, yrmepoma U KpeMHHUS) W UX  COCAMHEHHH  (OKCHJIOB,
KHCIIOPOACOIEPKAIINUX KUCIOT, BOXOPOIAHBIX COCITMHEHUN ).

[IprmMeHeHnEeBaKHEUIIMXHEMETAINIOBUNX COCTUHEHU .

Meramnel. 1lonoxenne meramnoB B Ilepuoandeckoi cUCTEME XHUMHYECKHUX
anemenToB [[. . MenaeneeBa. OcoOEHHOCTH CTPOCHHUSI AJIEKTPOHHBIX 000JIOYEK
aToMoB MetayyioB. OOume ¢usznyeckue cBoiicTBa MeTaiioB. CriiaBbl METAJIJIOB.
DIIEKTPOXUMHUYECKUAN PsAJT HANIPSIKEHUN METaJUIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAUIOB (HATPUM, Kalaui, KalbIUH,
MarHui, allFOMUHUN, IUHK, XPOM, KEJ€30, MEJIb) U UX COCAUHEHU.

OO6mue crnocoObl MoJy4eHUs MeTauioB. [IpuMeHeHre MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAIbHBIE METO/bl HM3YyYE€HHUSI BEUIECTB M MX MPEBPalCHUIM:
M3Y4YEHUE KOJUICKIMH «MeTaibl U CIUIaBbD», OOpa3l0OB HEMETAJIOB, pEIICHUE
AKCIIEPUMEHTAILHBIX 3aja4, HAONIO/ICHWE W OIMHCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE TUIPOKCHIA ATIOMHHHS C PACTBOPAMH
KHUCJIOT U IIEJI0YeH, KAaYeCTBEHHBIC PEAKIIUA Ha KATHOHBI METAJIIIOB).

Pacuérturnle 3amaun.

Pacuéter maccel BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIIIECTBA, Macce WM O00BEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIU OJTHO
13 BEIIIECTB UMEET MPUMECH.

XUMUAUKU3HD

Ponp xuMum B oOecCIeUeHHH SKOJOTHYECKOH, DHEPreTHYECKON M IHUIIEBOM
0€30macHOCTH, Pa3BUTHH MeAWIUHBL. [lOHATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XMMUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OONMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYEHHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BELIECTB W MATEPUATIOB: BaXHEWUIIME CTPOUTEIHHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTe€pHajbl, KpacKh, CTEKIO, KepaMHKa,
MaTepuaibl ISl 3JICKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKHE U MHUHEpPAJIbHBIE
ya0OpeHusl.

XUMHST U 3J0pOBbE YEJIOBEKAa: NpPaBWJIA HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
IIperapaToB,paBmIade301macHOTOMCIIOIb30BAHUATIPEIAPaTOBOBI TOBOMXUMHUHUB
MOBCEIHEBHOM JKU3HMU.

MexnpeaMeTHBIECBSI3H.

Peanmuzamusi  MeXNpenIMETHBIX  CBSi3eM MPU  M3YYEHUH  OOmed
HEOpraHn4ecko XxuMuu B 11 Kjacce OCyIIECTBIISIETCS YEpE3 MCIOJIb30BaHUE KaK
OOIMX EeCTeCTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHATHH, SBIISIOIIUXCS
CHUCTEMHBIMM JJIs1 OTACJBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHSA: HAay4YHBINM (akT, TMIOTE3a, 3aKOH,
TeOpHus, aHajliu3, CHUHTE3, Kiaccupukanus, MNEPUOJUIHOCTh, HAOJIOJACHUE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
HU30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIe€TUYECKUM YPOBEHbB, BEIIECTBO, TEIO,
00BbEM, arperaTHOE COCTOSIHHE BEIIeCTBA, (PM3UYCCKUE BEIIMUYMHBI M €IUHHUIIBI UX
W3MEpPEHUS, CKOPOCTb.



buonorus: knmetka, opraHm3M, OKOCHUCTEMa, Oumocdepa, Makpo- H
MHUKPO3JIEMEHTHI, BATAMHHBI, 0OMCH BEIIIECTB B OPraHU3ME.

['eorpadus: MuHEpasbl, TOPHBIC TOPOBI, TOJIC3HBIE UCKOMAEMbIC, TOILIHBO,
pecypchl.

TexHonOorKsI: XUMUYECKask MPOMBIIIIICHHOCTh, METAJUTYPrHsi, TPOU3BOJCTBO
CTPOMTENIBHBIX MAaTEPHAJIOB, CEIbCKOXO3SIMCTBEHHOE TPOM3BOJICTBO, IHIICBAs
MPOMBIIIJICHHOCTh,  ()apMalleBTHYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IPErapaToB, TMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
DJIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIEPE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
oOyJaronMMucs MporpaMM CpeaHero ooiero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHbIM W IpeAMETHbIM). HayuyHo-meTonnyeckoi OCHOBOW  JUIs
pa3paboTKu IMJIAHUPYEMBIX PE3yJbTATOB OCBOEHHUS MPOrPaMM CpPEAHEro oOIIero
00pa3oBaHUS SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBMM € CHCTEMHO-AESATEIBHOCTHBIM IIOJXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHS IpeaMeTa «XHMHUS» Ha YPOBHE CPEIIHETO
00111eT0 00pa30BaHUs BbIJICJICHBI CIAEAYIONIUE COCTABIIAIONIUE:

OCO3HaHHE OOYYAIOIUMUCS POCCUUCKOM TPaKJaHCKOM HUIAECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEEIECHUIO;

HaJIMYUEMOTHUBAIIUUKOOYUCHHUIO;

LeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKJICHUN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX IICHHOCTEW U UCTOPUYECKUX TPAJAUILIMKA 0230BOM HAYKU XUMUU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYalolUMXCsi PYKOBOJACTBOBATHCS B CBOEHU
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAMH, MPHUCYIIMMH ILIEJIOCTHOU
CUCTEME XMMHUUECKOro 00pa3oBaHus;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJNbTYPhl U CIIOCOOHOCTU CTaBUTH
LEU U CTPOUTH )KU3HEHHBIE IIAHBI.

JIMyHOCTHBIE pPE3yNbTAaThl OCBOEHUA MNpeaMeTa «XUMHSD JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOH W BOCIUTATENIbHOM JESATENIbHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH LIECHHOCTAMHM
U HJealaMH POCCHUICKOTO TIpa)KAAaHCKOTo OOIIeCTBa, MPHUHATHIMU B OOLIECTBE
HOpMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  MpoleccaM
CaMOMNO3HAHUS, CaMOPA3BUTHUSI M HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTHU
00y4aromuxcsl.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHHS MNpeaMera «XUMHUS»  OTPaXaroT
c(OPMHUPOBAHHOCTh ONBITA I[IO3HABATEIIbBHOW W MPAKTUYECKOM AEeSTEIbHOCTU
oOyyJaronuxcs 1no peajin3aluu NPUHITHIX B OOLIECTBE HEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaKIaHCKOTOBOCTIMTAHMS:

OCO3HaHUs 00YYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTE,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOPMax M TMPaBWIaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTUKCOBMECTHOUTBOPYECKOMACATEIILHOCTUTIIPUCO3TaHUNYYeOHBIX
MIPOEKTOB,PEIEHUNYI€OHBIXUTTO3HABATEIHHBIX 33124, BHITTOJTHEHUUXUMUIECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUUYHbIX BUIOB YUYEOHOU NEATEIBHOCTH;

2) IATPHOTHYECKOTOBOCTIUTAHMS:

LEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAy4YHOMY HAacJIeAUIOo
OTE€YECTBEHHON XHUMHHU,

yYBaXEHUS K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHMS] HayKH €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  SKCHEPUMEHTAJIbHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/a YYEHBIX U PAKTUKOB;

MHTEPECANNO3HABATEIbHBIXMOTUBOBBIOJIYYEHUUUIIOCTEYOIIEMAHAIN3E
uH(pOpMAaIH O NEPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOTOBOCIIMTAHUS:

HPABCTBEHHOT'OCO3HAHUSI,3THYECKOTOTIOBEICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIIMH, CBSI3aHHBIC C XUMUYECKUMU SIBIICHUSMU,
Y NPUHUMATh OCO3HAHHBIE PEUICHUS, OPUCHTHPYSACh HA MOPaJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTHU;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJEHUE W TIOCTYNKH CBOUX TOBApHUIIECH C
MO3UIIMI HPABCTBEHHBIX W IPABOBBIX HOPM U OCO3HAHUE TMOCIEJACTBUM ITHX
MOCTYTIKOB,;

4) GpopMHUPOBAHUSAKYJIbTYPbI3I0POBbSI:

MOHMMAaHUSl [IEHHOCTEH 3J0poBOTO M Oe3omacHoro oOpasza KU3HH,
HEO0OXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJItoicHUsT TpaBWwil 0€30MacHOTO OOpallleHUsi C BEIIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBWJ HWHAMBUIAYAIBHOTO W  KOJUIEKTUBHOTO
0€30I1acHOr0 MOBEJICHUSI B CUTYyAIUAX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIOJICH;

OCO3HAHHUSI TOCJICICTBUN W HENPUITHS BPEIHBIX MPUBBIUEK (YyMoTpeOaeHus
AJIKOTOJIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOTrOBOCIIMTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4€OHO-HCCIIEIOBATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUECKOW U  JIPYTUX  BUJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacCTUE B PEIICHHH MPAKTUYECKUX 3a/ad
COIIMAJIbHOM HAIPaBICHHOCTH (B paMKaX CBOETO KJIacca, MIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYeHHIO MPodeccuil pa3TuyHOro pojaa, B TOM
YKCIJIe Ha OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPyHy, JIOIAM TpyZa U pe3yJbTaTaM TPYAOBOW JIEITEIBHOCTH;

TOTOBHOCTUKOCO3HAHHOMYBBIOOPYHUHAUBH Y AJIbHONTPAEKTOPHH
oOpazoBaHusi, Oyaymied npodeccuu W peanu3aldd COOCTBEHHBIX KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rMYEeCKOrOBOCIIMTAHUS

HKOJIOTUYECKU 1IeJIECO00Pa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHMMAaHHUA TJI00ATBPHOTO XapaKTepa HSKOJOTHYECKUX MPOoOJIeM, BIMSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COMATBHON Cpebl;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTIDKCHUNW XUMHUHU IS
pELIeHUs BOIPOCOB PALIMOHAIILHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHSA JEHUCTBHUM, NPHUHOCAIIMX Bpel OKPYKAIOLICH
IPUPOIHON cpefie, YMEHHUs] MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHUYECKHE
MOCJIE/ICTBUSI IPEATPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HAJIM4Hsl Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHUS, SKOJIOTUYECKON KYJIBTYPHI,
OIbITa NEATEIbHOCTH 9KOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMHU B IIO3HABATECIIBHONW, KOMMYHMKATHUBHOW M COLMAJIBHOU
IpaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOATH HJIEOJIOTHU
xemooOuu;

7) HEHHOCTUHAYYHOI' ONIO3HAHMSA S

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOLLIECTBEHHON IPAKTHKHY;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ poJlid B
(GbOpMUPOBAHUN PAIMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO
IpeCTaBICHUS] 00 OKPYXKAIOLIEM MHUpPE KaK O €IUHCTBE IPHUPOJBI U YEIIOBEKA, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHH MpoOJeM COXPaHEHHUs
IIPUPOJHOTO PaBHOBECHS;

yOexIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHHM ISl  COBPEMEHHOM

LMBHWJIN3ALMH: BEET'yMaHUCTUYECKOMHANPABICHHOCTUMBAKHONPOIMBCO3JaHUN
HOBOW 0a3pl MaTepualbHOM KYJbTYpbl, pEUIEHUH TJI00aIbHBIX MpodsieM

YCTOMYHUBOTO Pa3BUTUAUEIIOBEYECTBA—CHIPHEBON, SJHEPTETUYECKOM, NTUILIEBON U
HKOJIOTMYECKOI0€30MaCHOCTH, Bpa3BUTUUMEIUIIMHBI,00€CTICUEHUNY CITOBU I
YCIIEITHOTOTPY 1au3KOJIOT MY E€CKUKOM(DOPTHOMKU3HUKAK I0T OWIEHA00IECTBA;
€CTECTBEHHO-HAYYHOW TIpaMOTHOCTHM: [OHUMAaHHUs CYIIHOCTH METO/IOB
MO3HAHUS,UCII0Ib3YEMBIXBECTECTBEHHBIXHAYKAX,CIIOCOOHOCTUHCIIONB30BATh
NoJIy4aeMble3HAHUSIsIaHATN3an00bSICHEHUSSI BIICHUHOKP Y KAIOIIETOMUPan



MPOUCXOSIINX BHEM M3MEHEHUN, YMEHUS J1€JaThbOOOCHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBEHAYYHBIX ()aKTOBUMMEIOIIUX CSTAHHBIX CLENBIOTIOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHMUYECKHE 3HAHUS IS
penieHus NpooJieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEPECAKIIO3HAHUIONHCCIIEI0BATENBCKOUIEATETbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEPbIBHOMY  OOpa30BaHUIO H
caMo00pa3oBaHUI0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHUM 1O XUMHUHU B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMYHBIX cepax MpoPpecCuoHAIbHON

NEATEIbHOCTH.
METAINIPEIAMETHBIEPE3YJIBTATDBI

MertanpenMeTHble pe3yJibTaThl OCBOCHUSI Y4eOHOIro MpeameTa «XHUMHs» Ha
YPOBHE CpeAHEro o0uiero 00pa3oBaHus BKIIOUYALOT:

3HAUUMBbIE IS dbopMHpOBaHUA  MHUPOBO33PEHUS]  OOy4YarOIIMXCA
MEXIUCHUTUITMHAPHBIE (MEXIPEIMETHBIE) OOIIeHAyYHbIE MOHATH, OTpaXKarolue
LEJIOCTHOCTh HAyYHOW KapTHUHBI MHpa M CHenu(puKy METOAOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, YHEPIHUs, SIBJICHUE,
Mpoliecc, CUCTeMa, HayYHbIM (haKT, MPUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCClIeIOBaHNE, HAOIIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

YHUBEpCaIbHbIC Y4eOHBbIC NEUCTBHUS (MMO3HABATENIbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), oOecrnieunBaroIye dbopmMupoBanue (GYHKIIMOHATBHON
TPaMOTHOCTH ¥ COITMAIEHON KOMITETEHIIUN 00yUYatoIuXCs,
CIIOCOOHOCTB oOyJaromuxcs UCIOJIb30BATh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHWUS W YHUBEPCAJIbHBIC yueOHBIC
JIEVUCTBUS B MIO3HABATEIBHON U COIMAIHOW MPAKTHUKE.

MeranpeaMeTHblE pe3yibTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU y4eOHbIMH No3HaBaTeJbHBIMH
JEeUCTBUSIMU:

1) 0a3oBbIeIOrHYEeCKHEAEHCTBUS:

CaMOCTOATENIbHO  (OpMYyJIHMpOBaTh W aKTyaJU3UpOBaTh  IMpoOIIeMy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPENECIATh LEIN JCATEIBHOCTH, 3aJaBas IapaMETPbl U KPUTEPUH HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTU C MOCTABJICHHBIMU LICJISIMU;

MCMOJIb30BaTHIIPUOCBOCHUN3HAHUUTTPUEMBLITOTMYECKOTOMBIIILICHUSI—
BBIJICIIATHXAPAKTEPHBICITPU3HAKUIIOHA TUMNY CTAHABIMBATHUX B3aUMOCBS3b,



HCIIOJIH30BaTh COOTBETCTBYIONINE TTOHATHS JJIs1 OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHU;

BBIOMpATh OCHOBAaHUS M KPUTEPUM I KiIacCU(pUKAIMK BEUIECTB U
XUMHUYECKUX PEAKIUN;

YCTAaHABIMBAaTh IPUYMHHO-CIEACTBEHHbIE CBSI3M MEXKIY HM3y4acMbIMU
SABJICHUSIMU;

CTPOUThH JIOTMYECKHE PACCYyXACHUs (MHIAYKTUBHBIC, JEAYyKTUBHBIC, IIO
aHaJIOTHH), BBISIBISATh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PacCMaTpPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BBIBOJIbI M 3aKIJIFOUCHHS;

IIPUMEHSThH B IPOLIECCE MTO3HAHUS, UCIIOJIb3yEMbIE B XUMHHU CUMBOJIMYECKUE
(3HAKOBBIC)MO/IEIIN,ITPEOOPA30BBIBATEMOCIIBHBICTIPEACTABICHUSI ~ —XUMUYECKUN
3HaK(CUMBOJ )3JIeMEHTa, XUMUYecKasihopMyIia, ypaBHECHUEXUMUUECKOUPEAKIINN ~ —
MpU pENICHUU YYEOHBIX TMO3HABATEIbHBIX M MPAKTHYECKUX 3a/1ad, MPUMECHSTH
Ha3BaHHBIC MOJICJIbHBIC MPEJICTABICHUS ISl BBISIBJICHUS XapAKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XMMUYECKUX PEAKIIUM.

2) 6azoBbIencCIIeN0BATEIbCKUEIECTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKHUX
peaKkuui;

dbopMyIMpOBATHIICINNA3ATAYUUCCIICOBAHUS, MUCIIOJIb30BATHIIOCTABICHHBIE U
CaMOCTOSITENIbHO  C(OPMYJIMPOBaHHBIE BOMPOCHl B KAuyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJII (POPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHUIA;

BIIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUJITAHUPOBAHHUS W MPOBEACHUS
YYEHUYECKUX SKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUsI HAOMI0AaTh 3a XOJIOM
Mpollecca, CaMOCTOSITENBHO MPOTHO3UPOBATH €ro pe3yibTaT, (HOpMYIUPOBaTh
00001IEHUSIMBBIBOABIOTHOCUTEIIBHOI0CTOBEPHOCTUPE3YILTATOBUCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJIEIaHHON paboTe;

npuoOpeTaTh OMBIT YYCHUUECKOW HCCIEOBATEIbCKOM U MPOEKTHOU
NEATEeIbHOCTH, MPOSBIISITE CIOCOOHOCTh U TOTOBHOCTh K CAaMOCTOSITEILHOMY
MOMCKYMETOAOBPEIICHUANPAKTHUCCKUX3a0au, IPUMEHEHUIO  Pa3JIMYHBIXMETOJIOB
MTO3HAHMS.

3) pabdoracunpopmanmei:

OPUEHTHUPOBATHCA B PA3IMYHBIX MCTOYHUKAX HHPoOpMamu (HAy4dHO-
MONYyJIsIpHAsl JIMTEpaTypa XHUMHYECKOIO COACP)KAHUS, CIPABOYHBIC IOCOOMUS,
pecypcbl HTEpHETa), aHAIM3UPOBATh UH(POPMALIMIO Pa3IUYHbIX BUJIOB U (Gopm
MpEJICTABIICHHUS, KPUTHYECKU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTHUBOPEYUBOCTH;



GbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATh PA3IUYHBIC METOMBI MPU MOUCKE U
orbope wHpOpPMAIMK, HEOOXOAMMOW IS BBIMIOJHEHUS YYEOHBIX 3aaad
onpenenEHHoro TUIa;

npuoOpeTaTh OMNBIT HMCHOJB30BaHUS UHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMAIbHYIO  GOpMYy  MpeACTaBICHUS
uH(popMalnu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

M CI0JIb30BAaThHAYUYHBIHSA3BIKBKAUE€CTBECPEICTBAIPUPAOOTECXUIMUYECKOM
nHpopmaruen: TPUMEHITh MEXNpeaAMEeTHbIC ((DU3nyeckue U MaTeMaTUYECKUE)
3HaKU U CUMBOJIBI, POopMyJIbl, aO0OpeBHaTyphl, HOMEHKIIATYPY;

UCIIOJI30BaTh W MPE0oOpa3oBBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHHeYHUBEPCATbHBIMUKOMMYHUKATUBHBIMUEHCTBUSIMH

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOI TeMbI B XOJI¢ AHaJIoTa U/Win
JTUCKYCCUHW,  BBICKa3bIBaThb  HACH, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHTEJILHO BBITOJTHEHUS TIPEIJIOKCHHON 3a/1a4H;

BBICTYNAaTh C TPE3eHTaIMell pe3yJbTaTOB MO3HABATEIHHON EATeTLHOCTH,
MOJIYYCHHBIXCAMOCTOATEIbHOMIHCOBMECTHOCOCBEPCTHUKAMHUIIPUBBITIOTHEHI T
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOW pabOThI MO MCCIIEIOBAHUIO CBOWMCTB
M3Yy4aeMbIX BEIECTB, peaan3aluu YIYeOHOTO MPOeKTa U (POPMYIUPOBATH BBHIBOIBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIEIOBAHUM IyTEM COIJIACOBAHUS IO3UILIMK B
X0J1e 00CYKICHUSI 1 00MEHAa MHCHUSIMH.

OBJ1aIeHHEeYHHBEPCAJTbLHBIMHPErYJISITUBHBIMUIEHCTBUSIMH

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO TO3HABATEIHHYIO
JeSTENIbHOCTD, OMpeAensss e€ Ienu W 3a7add, KOHTPOJIMPOBATh W TIO Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATh NpeajaraeéMblid airoput™m ACHCTBUU Mpu
BBITIOJIHEHUU YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BBIOUpaATh Hauboliee
3¢ (PeKTUBHBIN C€MOCOO WX pelieHus C Y4ETOM TOJYYEHHUSI HOBBIX 3HAHUM O
BEIECTBAX U XUMUUYECKUX PEAKIIMSIX;

OCYIIECTBISTHCAMOKOHTPOIBCBOCH IEATEIPHOCTHHAOCHOBECAMOAHATTN3an
CaMOOIICHKH.

HPEIMETHBIEPE3YJIBTATDHI

10 KVIACC

IIpenmetHble  pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUSD)
OTPaXaIOT:

c(hOPMUPOBAHHOCTh  TPEACTABICHHN O XHMHUYECKOHW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOUKAPTUHBIMUPA,POJIMXUMUUBIIO3HAHUHSBIIEHUN PUPO/IBI,



B (OpPMHPOBAHWM MBINUICHUS W KYyJIbTYypbl JUYHOCTH, €€ (PYHKIIMOHAITHHOU
IPAaMOTHOCTH, HEOOXOIMMOM ISl pEIIEHUsI MPAKTUYECKHUX 3a/1a4 U 3KOJOTMYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CPElIE;

BJIQJICHUE  CUCTEMOM  XHMHYECKHX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATralIIUE TMOHATHS (XUMUYECKUH OBJIEMEHT, arToM, JJEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJa, BAJIEHTHOCTb, AIEKTPOOTPUIATEIbHOCTh, X UMUUECKasI
CBSI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpall€HHas), MOJIb, MOJSpHAs
Macca,MOJIIPHBIAO0BEM, yTIIepoAHBIMCKENET, YHKIIMOHATIbHASTPYTITA, pauKal,
M30MEPUS, U30MEPBI,TOMOJIOTHYECKUUPSI,TOMOJIOTH,yTIIEBOIOPOIBI, KUCIOPOIH
a30TCOAEpKAIIUE COCOWHEHUS, MOHOMEp, TOJHUMEDP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS); TEOPHUH W 3aKOHBI (TEOpHUsl CTPOCHHS
opranndeckux BemiecTB A. M. byriepoBa, 3aKOH COXpaHEHUS Macchl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXalmuye B OCHOBE ITOHMMAHUS MPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABJICHUHM, (PAKTOJIOTUYECKUE CBEICHHS O CBOICTBaX, COCTaBe, MOJYYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BaXHEMIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JAESATENbHOCTH YEIOBEKA,;

c(hOpPMUPOBAHHOCTh YMEHMI BBIABISATH XapaKTEPHbIE MPHU3HAKU MOHSATHUH,
YCTaHaBJIMBAaTh WX B3aMMOCBS3b, MCIOJIb30BAaTh COOTBETCTBYIOLIME IOHATHS MPH
ONMCAaHHUU COCTaBA, CTPOCHHS U NPEBPALIEHNUN OPTAHUYECKUX COEANHEHNN;

c(OpPMUPOBAHHOCTh YMEHHUH HCIOJIb30BATh XUMHUYECKYI0 CHMBOJHUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOIN)
GbopMyn OpraHMYECKHX BEIIECTB M YPAaBHEHUH XHWMHUYECKHX PEaKIH,
M3TOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB ISl MIUIFOCTPALUHA HUX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAHABIIMBATh MPUHAIJICKHOCTh W3YUECHHBIX
OpPraHMYECKUX BEIIECTB II0 KX COCTaBy M CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/Tpynme COeAUHEHUN (YTIeBOJOPOAbl, KHCIOPOA U a30TCOJEpIKallie
COEIMHEHHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cuctematuyeckoii HomeHkiatrype (IUPAC), a takxe NpUBOAWTH TpHUBUAIbHBIC
Ha3BaHMS OTAEJIbHBIX OpPraHUYECKUX BELIECTB (ITWUJICH, MPOMMIIEH, AalleTHJIEH,
ATUICHTJUKOJb, TIUIEPUH, (EeHON, (opManmbierull, aneTaibIeTu]l, MypaBbUHAS
KHCJIOTa, YKCYyCHasi KMCJIOTa,0JIECMHOBAas KUCJIOTA, CTEAPUHOBASKUCIIOTA, IJIHOKO3a,
bpykTO3a, Kpaxmal, HeJII0J103a, TIUIUH);

c()OPMHPOBAHHOCTh YMEHHS OINPEAENSITh BHUABI XUMUYECKON CBSI3U B
OpraHUYECKUX COECMHEHUAX (OJMHAPHBIE U KPATHBIE);

C()OPMUPOBAHHOCTb YMEHUSI MPHUMEHSTH TOJOXKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bByTiiepoBa i 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTABAa U CTPOCHMS; 3aKOH COXPAHEHUS MACCHI BEIIECTB;



c(hOpMHUPOBAHHOCThYMEHUNXapAKTEPHU30BATHCOCTAB,CTPOCHHE,PU3NUECKIE U
XUMUYECKAE CBOWCTBA THUNUYHBIX TMPEACTABUTENICH PA3IMYHBIX  KJIACCOB
OpraHUYeCcKUXBeUIeCTB(METaH,3TaH,3TUIICH, IPOIUJIEH, alleTHIIeH,0yTaauen-1,3,
mMeTunoyTaaueH-1,3,0eH30J1,MeTaHO0II,3TaHOJI,ATUIICHT IMKOIb, IITUIEPHUH, PEHOIT,
alleTalbJeru]l, MypaBbUHasl U YKCYCHasl KUCJIOTHI, IIII0K03a, KpaxMall, HeJUTi0103a,
aMUHOYKCYCHAasl KHCJIOTa), WUTIOCTPUPOBATh N€HETHUYECKYIO CBSI3b MEXIYy HUMHU
YPaBHEHUSMH COOTBETCTBYIOIIMX XHUMHUYECKHX pEaKUUd C UCHOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTepPU30BATh UCTOYHUKHU YTIEBOJAOPOIHOTO
CHIpbs(HEDTH, IPUPOTHBINTA3,YTOJIb),CITIOCOOBINXITEPEPAOOTKUUIIPAKTUYECKOE
NPUMEHEHHE TPOAYKTOB MEpPepadbOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHM TMPOBOJUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM TPOAYKTA
PEaKIMUTION3BECTHHIMMACCE,00BEMY, KOTMYECTBYOJHOTOU3HCXOTHBIXBEIIECTB WJIH
MPOJIYKTOB PEAKLIUHN);

c(hOpMUPOBAHHOCTh yMEHHUH BIAJE€Th CHUCTEMON 3HAHUM 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCIIOJIH3YEMbIX B XUMHUH MPU U3YYCHUH BEIIECTB U
XUMUYECKUX SBJICHUN (HAOIIIOIeHNE, U3MEpPEHNE, SKCIIEPUMEHT, MOICIIUPOBAHUE),
WCITOJIB30BaTh CHUCTEMHBIC XHMHYCCKHUE 3HAHWS Ui TPUHATUS PEIICHWHA B
KOHKPETHBIX JKM3HCHHBIX CHUTYyallUsiX, CBS3aHHBIX C BEHIECTBAMH U HX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIOAATH MPaBUJIa TIOJI30BAHUS XUMHUUECKON
ocyIol U J1abopaTOpHBIM O0OpPYJTOBaHMEM, a TakKKe MpaBuiaa OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSMH IO BBIMOJIHEHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OITBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUJIAHUPOBATh M BBIMOJHATH XUMUYECKUN
AKCIIEpUMEHT(ITPEBPAIICHUSIOPTAHNYECKUXBEIIECTBIIPUHAT PEBAHUM, ITOTYYCHUE
ATUJICHANN3YYEHHEETOCBONCTB,KaueCTBEHHBIEPEAKIIMMOPTAaHMYECKIXBEIIIECTB,
AeHaTypanus OeNKOBIPU HArpeBaHHH,IBETHBIEPEAKIINU OEIIKOB)BCOOTBETCTBUU C
IpaBWJIaMd TEXHUKA O€30MacHOCTH TpU OOpaIlleHUH C BEIIeCTBAMU H
7a00paTOPHBIM  O0OpPYZOBaHUEM, TPEACTABIATH PE3YJIbTaThl  XUMHYECKOTO
JKCIIepUMEHTa B (OpMe 3aluCH YpPaBHEHUN COOTBETCTBYIOIIMX PEAKIUN WU
(bopMyIMPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMaLMIO, TMOIYYaEMYyK U3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOU
uHdopmaruu, UaTepHeT u qpyrux);

chOpMHUPOBAHHOCTh ~ yYMEHHI  coOMIOAaTh  MpaBWia  IKOJIOTHYECKU
L[EJIECOO0PA3HOr0 MOBEAECHUS B OBITY M TPYAOBOM JEATENIBHOCTH B IEJSIX
COXPaHEHHUSACBOET03/I0POBBANOKPYKAIOIICHITPUPOTHOWCPEIBI,0CO3HABATH



ONACHOCTh BO3JECHUCTBUS HA YXUBBIE OPTraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbica mokazatens [I/IK, mosicHaTs Ha mpumepax CrocoObI
YMEHBIICHUS W MPEJOTBPALEHUS HX BPEIHOrO BO3JACKHCTBUS HAa OPraHU3M
YEJI0BEKa;

JUIsT 00OYyJaronuxcsi ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBSI: YMEHUE
OPUMEHSTh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAaHUS BEIIECTB U
XUMHUUYCCKUX SIBICHUM;

JUISL  CHENBIX W CHA0OBUASIIUX OOYYaIOIMIMXCSA: YMEHHE HCIOIh30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHuu JI. bpais ais 3anucu XuMHYECKUX

dbopmy.
11KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUA Kypca «OOmass m HeopraHU4ecKas
XUMUSD OTPAXkKAKOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHONKAPTUHBIMUPA,POJIMX UMUMBIIO3HAHUMUSBICHUUIIPUPOIBI, B
GbOpMUPOBAHUM MBINUICHUS W KYJIbTYpbl JUYHOCTH, €€ (DYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOIMMOM ISl pelieHus] MPAKTUUECKUX 3a/1a4 U IKOJOTUYECKU
000CHOBAaHHOTO OTHOIIICHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CPElE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XMMUYECKHIM AJIE€MEHT, aToM, H30ToI, Ss-, p-, d-
AJIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENICHb OKUCIICHUS, XUMUYECKasl CBS3b
(KOBaJICHTHAs,MOHHAS,METAINTNYECKAs,BOJOPOIHAS ), KpPUCTAIUINYECKAsPEIIETKA,
TANBl ~XUMHUYECKHX  pPEAKIUW, pPACTBOP, JJIEKTPOJUTHI, HEIJIECKTPOJIUTHI,
AJIEKTPOJINTUYECKAsA JAUCCOLMAINS, OKHUCIUTENb, BOCCTAHOBHUTEIL, CKOPOCTH
XUMHAYECKON pEaKIMu, XUMHUYECKOE PABHOBECHUE); TEOPUU M 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKON Jucconnanuu, nepuoandeckud 3akoH JI. M. Menneneesa,
3aKOH COXPaHEHMSI MAcChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAILCHUS YHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHUUN S3bIK XUMHH,
MHPOBO33PEHYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS MPUYUHHOCTU U
CUCTEMHOCTH XHWMHUYECKHUX SIBIICHUU, (HhaKTOJOTUYECKHE CBEJICHUSI O CBOMCTBAX,
COCTaBe, MOJYYeHUH U 0€30MacCHOM HCIOJIb30BAHUU BAKHEHIIINX HEOPTaHMYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUM BBIABIATH XapaKTEPHBIC MPU3HAKH TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, MCIIOJB30BaTh COOTBETCTBYIOLIME MOHATHS IPHU
OTNMCAHUY HEOPTAaHUYECKUX BEILIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
coCTaBJICHUA(OPMYIBEIIECTBUYPABHEHU X UMUYECKUXPEAKIIHIM,



cuctematnyeckyro HomeHknaTypy (IUPAC) u TpuBHalibHbIE HA3BaHUSI OTAEJIBbHBIX
HEOPraHWYECKUX BEIIeCTB (yrapHblid ra3, YIJICKUCIBIA Ta3, aMMHUaK, raméHas
U3BECTh, HETalIEHasi U3BECTh, IUThEBAs COJIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEIEIATh BAJIGHTHOCTh U CTENIEHb OKUCICHUS
XUMHYECKUX DJIIEMEHTOB B COEAUHEHHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJUNINYECKas, BOJOPO/IHAS) B COCIMHEHUSAX, THUII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJspHas,
MOHHAs, METAINTMYECKasA), XapaKTep Cpellbl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
COCJIMHCHM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHABJIUBATh MIPUHAIJIEKHOCTD
HEOPraHWYEeCKUX BEHIECTB MO HX COCTaBY K OINpPEAeTIEHHOMY Kiaccy/Tpyrie
COEIMHEHUM (MPOCThIE BEUIECTBA — METAJUIbl U HEMETAJUIbI, OKCH/IbI, OCHOBAHMSI,
KHCJIOTBI, aM(pOTEepHBIE TUAPOKCHIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBHIBATh CMBICI MEPUOANYECKOTO 3aKoHa /.
N. MenpeneeBa 1 JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y MIPOTHOCTUYECKYIO (DYHKIINH;

chOPMHPOBAHHOCTh yMEHUN XapaKTEpHU30BaTh AJIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX 3ieMeHTOB |—4 mnepuonoB Ilepuoandeckoid CHCTEMBI
xumudeckux anementoB [[. M. MenneneeBa, ucnonb3yss MOHIATHS «S-, p-, d-
AIIEKTPOHHBICOPOUTATN, KIHEPTETUYECKUEYPOBHI»,00bSICHATH3aKOHOMEPHOCTH
WU3MEHEHUsI CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COCIWHEHHUI 1O MEpHoJiaM U
rpynnam llepuoanueckon cucrteMsl xumudeckux aneMeHToB 1. . Mennaeneena;

chOPMHPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKME CBOWCTBA HEOPraHUYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPkKAaTh CYIIECTBOBAHHWE TEHETUYECKOW CBS3M MEXKAY HEOPTraHMYECKUMHU
BEILIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIUH T10
pa3IMYHBIM TPU3HAKAM (YUCIYy M COCTAaBYy PEAarupyrolIuX BELIECTB, TEILIOBOMY
3 dekTy peakiuu, U3MEHEHHUIO CTEIEHEW OKHUCIEHUS AJIEMEHTOB, 0OpaTUMOCTH
peaKIMM, YYaCTHIO KaTaanu3aTropa);

c(hOpMHPOBAHHOCTh YMEHHI COCTaBIISITh YpPAaBHEHHS PEAKIUH Ppa3IMYHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIE YPaBHEHUS PEAKIIMil HOHHOTO OOMEHa, YUUThIBAs
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT 10 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUW TPOBOJMUTH PEAKIUHU, MOATBEPKIAOIINE
KAUeCTBEHHBI COCTAaB pAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, paclio3HaBaTh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PAaCTBOPaX HEOPraHUYECKUX
BELIECTB;



c(OpPMHUPOBAHHOCTh ~ YMEHHH  pacKpblBaTh CYIIHOCTh  OKHCIIUTEIbHO-
BOCCTAaHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABIICHHUS 3JIEKTPOHHOTO OanaHca
ATUX PEAKLUM;

c(hOpMUPOBAHHOCTh YMEHUU OOBSACHATHh 3aBUCUMOCTbh CKOPOCTH XUMHUUYECKOU
PEaKIMHOTPA3TUYHBIX (DAKTOPOB; XapAKTEPCMEIICHUSIXUMHUUYECKOTOPABHOBECUST B
3aBUCHMOCTH OT BHeIIHero BozaeicTeus (mpuniui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeKalre B OCHOBE MPOMBIIUICHHOTO MOJYYEHHUs CEpHOM KUCIOTHI, aMMHAKa, a
Takke C(HOPMHUPOBAHHOCTH TPEACTABICHUN 00 OOIIMX HAYYHBIX MPHUHIIUANAX H
AKOJIOTUYECKUX MPOoOJIeMaX XUMUYECKOTO IPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIOJH30BAHUEM
MOHSTUSCMACCOBASTOJIBEIIECTBABPACTBOPE»,00 bEMHBIXOTHOIIICHUMTa30BIPU
XUMHUYECKUX PEaAKIUAX, MACChl BEIIECTBA WM OOBEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WIH O0bEMY OJHOTO M3 YYACTBYIOLIMX B PEAKIIHH
BELIECTB, TEIJIOBOro 3(d@dexra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIaTh TIpaBUJla MOJIb30BAHUS XUMUYECKOM
MOCY/IO W J1abopaTOpHBIM O00OpYIOBaHMEM, a TakXKe IMpaBuia OOpalieHus ¢
BEIIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHSIMH TIO BBITOJHEHHUIO J1a00pPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUH IIJJAHUPOBATh M  BBIMOJHATE XUMUYCCKUN
AKCIIEPUMEHT (pa3iioKeHHE MEPOKCHAA BOJOpOJa B NMPUCYTCTBUU KaTalu3aropa,
ONpENEIEHUE Cpelbl PACTBOPOB BELIECTB C IOMOINBK  YHUBEPCAIBHOIO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW pEaKIuH,
peakMy MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKlUuu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHHE 3KCIEPUMEHTANbHBIX 3a/1ay IO
TeMaM «Metamby u «Hemeramib») B COOTBETCTBUHM C MpaBUJIAMU TEXHUKH
0€30macHOCTH MPU OOpAIlIEHUH C BEIECTBAMH U JaOOpaTOPHBIM 00OPYIOBAHHEM,
MPEACTABISATh PE3YNbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (OpMe 3amlucH
YPaBHEHUHCOOTBETCTBYIOIIMXPEAKLIMUU(POPMYITHUPOBATHBBIBOILIHAOCHOBEITUX
pE3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKU aHAJIU3UPOBATH XUMHUYECKYIO
uH(pOpMaLIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
KOMMYHUKAIMH, IHTepHET 1 ApYTHX);

chOpMUpPOBAHHOCTH ~ YMEHUM  CcOONIOJATh  MpaBWIa  JKOJOTHYECKU
L[EJIECOO0PA3HOr0 MOBEAECHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPAHEHUsI CBOEr0 3J0pPOBbS U OKPYXKAIOIIEH NPHUPOJHOW Cpeabl, OCO3HABATh
OMAaCHOCTh BO3JICUCTBHS HA )KUBBIE OPTaHU3MbI ONIPEIEIEHHBIX BEIIECTB, TOHUMAs



cmbicn mokaszarens [IJIK, moscHATh Ha mpuMepax crnocoObl YMEHBIICHHS U
IIPENOTBPALICHUS UX BPETHOI'O BO3JAEHCTBUS HA OPTaHU3M YEJI0BEKA;

U1 00y4aroUIMXcs ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3[I0pOBBSI: YMEHHE
OPUMEHSTh 3HAaHHUA OO0 OCHOBHBIX JIOCTYMHBIX METOAAaX MO3HAHMS BELIECTB U
XUMUYECKHUX SIBJICHUM;

JUISL  CIIENBIX M CJIA0OBUAALIMX OOYy4YaroLUXCs: YMEHHME MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucu XMMHUYEeCKUX

bopmy.



TEMATHYECKOEIIJTAHUPOBAHMUE

10 KUIIACC
KonunyecrBoyacos DJIEKTPOHHBIE
HaumenoBaHuepasaeJ0BUTEM (uudposbie)
Ne n/m Konrpoanusie | IlpakTHuyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchbl
Pa3nenl.TeopeTnyecKHeOCHOBBIOPTAHMYECKONXUMHHU
[Ipenmeroprannueckoitxumun. Teopust
1.1 CTPOEHUSOPTaHUYECKUXCOEAUHEHUHA. M. 6 0 1
bytneposa
Hroro nopazaeny 6
Paznen2. YrieBogopoanbl
2.1 [IpenenbHBIEYTIEBOIOPOABI—AaIKaHbI 5 0 0
29 HenpenenbHbleyrineBo10pOabl: aTKEHBI, 7 0 1
’ aJKaIUEHBI, AIKUHEI
23 ApOoMaTHYECKUEYTIIEBOAOPOIbI 2 0 0
4 [IprpoAHBIENCTOYHUKNYTIEBOJOPOIOBU 3 0 0
’ UX nepepadboTka
Utoro nopazaeny 17
Paznen3.Kuciaopoacoaep:kanmueopraHndeckuecoe1uHeHust
3.1 Crouptel.Oenon 7 1 0
Anpaerunpl. KapOOHOBBICKHCIOTHI.
32 JCTIVRL. 24P 12 1 2
Crnoxuble 3¢upbl
33 VYriesoabl 6 0 1




Utoro nopazaeny 25
Pa3nend.Azorconep:kammeopranndecKrecoeInHeHUs

4.1 AMMHBI. AMUHOKHUCIIOTBL. benku 10
Wroro nopaszneny 10
Pa3znenS.BbicokomolieKyJIIpHbIeCOeIMHEHUS

5.1 ITnactmaccel.Kayuyku. Bonokna 10
Utoro nopazaeny 10

OBILIEEKOJIMYECTBOYACOBIIO ITPOTPAMME

68




11KJIACC

KosaunyecTBouyacos DJIeKTPOHHbIE
HaumenoBaHuepasaeJl0BUTEM (uudposbie)
Ne i/ Kontpoiabusie | IIpakruyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazneal.TeopernyeckneoCHOBBIXUMUM
CrpoennearomoB.Ileproanuecknii3akod 1
1.1 Ileproanueckas cucteMa XMMHYECKUX 8 0 0
anemeHntoB/l.1. MenzeneeBa
12 Crpoenueseniectsa.MHorooopasue 7 1 0
’ BEIECTB
1.3 XUMHUYECKUEPEAKLINU 12 1 0
1.4 PactBopsb1 7 1
Hroro nopazgeny 34
Paznen2.HeopranmueckasixumMmsi
2.1 Metamibl 10 1 1
22 Hemerannsl 10 1 1
CBs13bHEOPraHUYECKUXUOPTAHUYECKUX
23 P P 2 0 0
BEIIECTB
Hroro nopasaeny 22
Pa3zpen3. XuMusiM:KM3HL
3.1 XUMUSUKUZHDb 0 0
32 [TpakTukym.O60061IeH E.
Uroro nopazaeny 12




OBIIEEKOJIMYECTBOYACOBIIO [TPOI'PAMME

68







IHOYPOYHOEIIJIAHUPOBAHUE

10 KITACC
KoanuecTtBouyacoB DJIeKTPOHHbIE
Ne ara ngposbie
n/n Temaypoxa Bcero Koutpoapusie | Tpakruieckue f::syqelmﬂ (Illﬁ[()l:ll;OBaTeJIbeIe
padoThI padoThbI pecypent
BBOIHBIMUHCTPYKTAXIIOTEXHUKE
| 6e3onacHocTu.. [ IpenmMeroprannyeckoi | 0 0
XUMHH, €€ BOSHUKHOBEHUE, Pa3BUTHE U
3HAYEHUE
Teopust cTpoeHUsT OPraHUuYECKUX
2 coenquHeHUA.M.byTnepoBa,eé 1 0 0
OCHOBHBIETIONIOKEHHUSL.
[IpakTuueckaspadboTtaNel.
3 KauecTBeHHOCONIPEAEIEHNEYTIIEPOAA, 1 0 1
BOJIOPOJia U XJIOPA B OPraHUYECKUX
BELIECTBAX.
4 CoCTOSIHUEAIEKTPOHOBBATOME 1 0 0
5 DIIEKTpOHHAs IPUPOJA XUMHUYECKUX 1 0 0
CBA3EHBOPTaHNYECKUXCOECTNHEHUSIX
6 Knaccudukanusoprannaeckux | 0 0
COEIMHEHUN
7 DIIEKTPOHHOEUTIPOCTPAHCTBEHHOE 1 0 0
CTPOCHHE AJIKAHOB.
8 ['omonoruunzomeprlaKaHoB. 1 0 0
9 MeranusTaH—IpOoCTEUIINE 1 0 0
MIPEICTABUTENH AJIKAHOB




Pemenne pacyeTHBIX 3a/1a4 Ha BBIBO/T

10 (GOpMYITBIOPTaHNYECKOTOBEIIECTBAIIO 1 0 0
MaCcCOBOMIOIEXUMUYECKOTO AJIIEMEHTA.
Pemenne pacueTHbIX 3a7a4 Ha BBIBOJ]

11 (bOpMYITLIOPTaHUYECKOTOBEIIECTBAIIO 1 0 0
MPOJYKTaM CrOpaHHUsl.

12 HenpenenbusieY B. AnkeHbl:cTpoeHue 1 0 0
MOJIEKYJI, TOMOJIOTHS U U30MEPHUS.

13 [Tonyuyenune,cBONCTBAUIIPUMEHEHUE 1 0 0
AJIKEHOB

14 HpaKTquCKaﬂpa60TaN92.«Hf)nyquHe | 0 |
STUJIEHA U U3YUYECHHE €TO CBOMCTBY»

15 AJKagueHsl. 1 0 0

16 AJNKUHBL. ALIETUJIEHUETO TOMOJIOTH. 1

17 PemenunepacuerHbIx3agau 1 0 0
O0600marmuiypoKIo

18 teme:"HenpenenvubieY B-ankeHsi, 1 0 0
alIKaJUEHbI U aJIKUHBI".

19 Apensl.beH3011 eroromosory. 1 0 0

20 CBolicTBaOEH30J1aueroronoJoroB. 1 0 0

21 [IprpoaHBIENCTOYHUKNYTIIEBOIOPOIOB. 1 0 0

22 [TepepaboTkanedrn. 1 0 0

” O06o001armuitypoKnopasaeny i 0 0
«YTIeBoaopoab»

4 [IpenenbHbIE OAHOATOMHBIE CITUPTHI: | 0 0

METaHOJIMATaHOI.Bog0opoIHASICBA3H




[TonydyeHune, XuMHYECKUECBOMCTBAN

25 NPUMEHEHHEOTHOATOMHBIXITPEETbHBIX
CIHUPTOB.

%6 MHOroaTOMHBIECTIUPTHI:ITUIICHTJIUKOIIb
U TTIUICPUH
®DeHOI U apOMaTUYECKUE CITUPTHI.

27 CrpoeHneMonexynsl,pu3ndecKkuen
XUMHUYECKHECBOICTBA, IPUMEHEHHE

28 PemiennepacyeTHBIX3a1a4IIOTEME.
O0600mamuiypOKIOTeME: CTUPTHIN

29 denonbl. [TonroToBka kK KOHTPOIHHOM
pabore.

30 KonTtponbraspadoTanoreme: CiupThin
(beHOTBI.
KapOoHuabHbleCOeTMHEHUS : aTbIETH/IbI

31 U KETOHBI. (OPMAJIBACTH] U
areTaabIerna. AL TOH

32 CBOMCTBaUTNIPUMEHEHUEATTBIETUIOB.

3 OaHOOCHOBHBIETIPEIEIbHBIEKaPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHasI
XUMHUYECKUE CBOMCTBA U MPUMEHEHUE

34 OJTHOOCHOBHBIXTIPEAETBHBIXKApOOHOBBIX
KHCIIOT.

35 [IpaktuueckaspadoralNe3.«[lomyuenue u
CBOWCTBA KapOOHOBBIX KHCIIOT
[TpakTrueckaspadoraNed."Pemenue

36 HKCIIEPUMEHTANIbHBIX 33/1a4 Ha

pacro3HaBaHUEOPTaHUYECKUXBEUIECTB".




37 PemennepacueTHbIx3a1aunoreMe. 1 0 0
Ob6o0maromuitypokmnoreme
38 " AJTbIETHIB1, KETOHBIMKaPOOHOBBIE 1 0 0
KHCJIOTHI".
CrnosxxHble 3(hUpBI KaK MPOU3BOIHBIE
39 KapOOHOBBIXKUCIOT. [ UIPOAU3CIOKHBIX 1 0 0
3¢upoB
Kupsr:ruaponus,npuMeHeHne,
40 OuosornYecKaspoILKupoB.Mororiue 1 0 0
CpelcTBa.
O0600mamuitypoKnoTeMe
A1 "KucnopoaconepxammeopraHnyecKkue | 0 0
coequnenus". IloaroroBkak
KOHTPOJIbHOU paboTe.
KoHTposbHaspaboTamno teme:
42 Kucnopoacoaep:xaireopranndaeckme 1 1 0
COCTUHEHHUSI.
43 VYrnesonwl. I moko3a. 1 0 0
44 Onurocaxapuasl. Caxapo3a. 1 0 0
45 [Monucaxapuaer. Kpaxman. 1 0 0
46 [emmono3a. 1 0 0
[IpaxkTuueckaspadboralNeS.Pemenue
47 AKCTICPUMEHTAIBHBIX 3a71a4 Ha | 0 |
MOJTYYCHUEUPACTIO3HABAHUE
OpPTaHMYECKUXBEIICCTB
43 O6o0maromuitypoknoreme "YriaeBoanl". 1 0 0
49 AMUHBI:METUIIAMUHH aHUIUH 1 0 0




AMUHOKHCIOThIKaKaM(OoTepHbIE

50 OpraHUYECKHUE COCTUHEHUS, NX
ononornueckoesHauenue. [ lentuapl
['eHeTHYeCKasCBA3LAMHUHOKHCIIOTY

51 JPYTUMH KJIACCAMU OPTaHUYECKUX
COEIMHEHUH.

5 benkukakmpupoaHsie
BBICOKOMOJIEKYJISIPHBIECOETUHEHUS

53 A30TCOaepKaIUEreTEPOLUKINIECKIE
COEIMHEHUSI.

54 Hyk1emHOBBIEKUCIIOTHI.

55 XHUMUAU3I0POBbEUETIOBEKA.
O6o6marmuitypoknoreme" AOC"

56 Pemenue 3amau. [Toaroroska k
KOHTPOJIbHOWpaboTe.
KontponsHaspaboTtanoremam"

37 VYraesoasl u AOC".

58 CHUHTETHUYECKUETIOTUMEPBI.

9 KoHeHcanmoHHBICTIONUMEPHI.

> [lenonnacTsl.

60 HarypanbHbliikaydyk.

61 CUHTETHUYECKUEKAYUYKH.

62 CHUHTETHYECKUEBOJIOKHA.

63 [TpakTruueckas pabora Ne 6.
Pacno3naBaHuenacTMacCUBOIOKOH.
Opranudeckasi XUMUs, YeTIOBEK U

64 npupoaa.lloaroroBKakuToroBou

KOHTPOJILHOM paboTe.




65

HroroBasikoHTpoJibHaspadboTa.

AHaAIN3KOHTPOJIEHOWPAOOTHI.

66 O6o0manuitypoknoreme: " XuMus 1
oJINMEpOB".
67 O060011eHIETTONPONICHHBIMTEMAM. 1
68 Hroroseiitypoknokypcyxumun 10 knacca |
OBIIEEKOJIMYECTBOYACOBIIO 68

I[MPOI'PAMME




11KJIACC

Kosmn4yecTBouyacos JIeKTPOHHbIE
Ne ara ugposbie
n/n Temaypoka Bcero Koutpoapusie | Tpakruieckue iy'le}mﬂ :)Iﬁ[()l;I;OBaTeJIbeIe
padoThI padoThI pecypes!
NuctpykraxnoTh, XuMuueckuii
1 anemenT.M3oTonsl. [ToBTOpeHME 1 0 0
npoiaenHoros 1 Oxmacce.
2 BxonnasikontponbHaspaboraNel 1 1 0
3 3aKOHCOXpaHEHUSIMACCHIUIHEPTUUB | 0 0
XUMHH.
[lepronnuecknii3akOH!
[Tepuoanueckasi cucteMa XUMHUYECKUX
4 snemeHTOoB/l. . MeneneeBa,uxcBsi3b C 1 0 0
COBPEMEHHOM TEOpUEH CTPOCHUS
aToMOB. Pacnipesienienue 371eKTpOHOB B
aTOMaxMaJIbIXIIEPHO/IOB.
5 PacnpenenenuesnekTpoHOBBaTOMAaxX 1 0 0
OOJIBIITUX TIEPUOIOB.
[TonoxenneBIICX3Bonopona,
6 JIAHTAHOUIOB ¥ aKTHHOMJIOB , 1 0 0
HCKYCCTBEHHOIIOJIYY€HHBIX3JIEMEHTOB.
BasieHTHOCTBEHBaIEHTHBIEBO3MOKHOCTHU 1 0 0
! aTOMOB.
g [Tepuoanueckoen3MeHEHNEBATIEHTHOCTH U 1 0 0
paanycoB aTOMOB.




OCHOBHBIEBUIBIXUMHUUECKOUCBSI3H.

? HMonHas 1 KOBaAJICHTHOH CBSI3BIO.

10 CocraBieHUEdIEKTPOHHBIX PopMyIT
BEIIIECTB C KOBAJICHTHOM CBS3bI0.

1 MeramnnueckasicBa3b. Bogopoanas
CBSI3b.

12 IIpocTpaHCTBEHHOECTPOECHUEMOJIEKYT.

13 CrpoenuekpuctrauioBKpucrannuueckue
pEUIETKH.

14 [TpuYrHBIMHOTOOOPa3HSBEIIESCTB.
KontponsHaspadboTaNe2mo

15 TeMaM " BakHeine XxuMHu4ecKue
MOHATHUSIN3aKOHBL. CTpOeHUEBEIIECTRA"
KnaccudukanusixuMmuaecCKuX peakiimid.

16 OKHCIUTEIHFHO-BOCCTAHOBUTEILHBIE
peaKkiuu.

17 KnaccudukanusixuMuaecKuxpeakimi

18 CKOpOCTHXUMUYECKUXPEAKITUH.

19 CKOpOCTh XUMHUUYECKOHN PEaKIUU.
KunernueckoeypaBHeHHEpEAKIUU.

20 Karamms.

21 XYMHUYECKOEPaBHOBECUEHCTIOCOOBIETO
cMemenus. [Ipunnun Jle-Ilarenbe.

2 O0600IAIUAYPOKITO
teme:" XuMHuuecKuepeakuu"

23 JucnepcHbIECUCTEMBI.




CnocoOBIBBIpaKEHUSKOHIICHTPAITUN

24
pacTBOpoB
Pemenue 3a1ay Ha NPUTOTOBIIEHKE

25 pacTBOPAOIIPEIETCHHOMMOIISIPHON
KOHIICHTPALIUH.
[IpaxkTuueckas padora Nel

26 [IpurorosieHuepacTBopac3agaHHON
MOJISIPHOMKOHLIEHTPALIAEH.

5 DNEKTPOIUTHUYECKAS

7 nuccouuanys. BogopoaHeiiinokasaresnb.

28 PeaknunronHoro ooMeHa.

29 I'maponu3 opraHuYecKux u
HEOPraHUYECKUXCOETUHEHUIN

30 XUMHUYECKUENCTOUYHUKNTOKA.

31 PsincTanaap THRIXAIEKTPOTHBIX
MOTEHIINAJIOB.

0 KoppozusimerainoBuee
IpEayNpEXICHUE.

33 DIIEKTPOIH3.
Wrorosas koHTpoibHas padora 3a 1

34 nosyroguenopasaeny' Teopernueckue
OCHOBBI XUMHUU"

35 OO0masixapakTepruCTUKaMETAIIOB

16 O0630pMETATHYECKUXITIEMEHTOBA -
TPYIIIL

37 0O0630pMeTaAITUYECKIXAJIEeMEHTOBD- Tpym.

38 Mens




39 Hunk. 1 0 0

40 Tutanuxpom. 1 0 0

41 Kene3o,HuKenbILIaTHHA. 1 0 0

42 CruiaBbl METAIIOB. 1 0 0

43 OKcHUIBIMTUAPOKCUIBIMETAIIIOB. 1 0 0
[TpakTuueckaspadbotaNe2 PEmenne

44 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME 1 0 1
"Meraibr"

45 Pemennezagaunoreme"Meramibr" 1 0 0
Kontponbraspadotanoreme "Metamisr"

46 1 1 0

47 0O0630p HEMETAIIIOB 1 0 0
CBolicTBaulIpMMEHEHUEBAKHENIIINX

48 1 0 0
HEMETaJJIOB
CBoMCTBaUTIPUMEHEHUEBAKHEUIIINX

49 1 0 0
HEMETAILJIOB
OO01masxapakTepuCTUKAOKCHIOB

50 HEMETaJUIOBUKUCIOPOACOIEPKAIINX 1 0 0
KHUCJIOT.

51 OKHMCIHUTENBHBIECBONCTBAa30THONH | 0 0
CEpPHOM KUCIIOT
CepHaskuciaoTana3zoTHaskucioTa. 1x

52 1 0 0
pPUMEHEHHE.

53 BonopoanbsiecoetuHEeHUSIHEMETAIIOB. 1 0 0

54 ['eHeTnyeckasicBA3bHEOPTaHUYECKUXH | 0 0

OpTraHU4YCCKUX BCIICCTB.




[TpakTuueckaspadoraNe3.Pemenue

55 AKCIIEpPUMEHTAIbHBIX33/1aUII0TEME
"Hemeransr"

56 KontponbraaspadbotaNeSmoreme
"Hemeramnsr"
XUMUABIPOMBILITIEHHOCTHU. I I[pUHIUIIBI

> MPOMBIIIJIEHHOT'O TPOU3BO/ICTBA.
XUMHUKO-TEXHOJIOTUYECKUCTPUHIIATIBI

58 IPOMBIIIJICHHOT OTIOTY4€HUSIMETAIIIIOB.
[TpousBoACTBO UyryHa

59 [TpousBoacTBOCTANH.

60 XuMHUsB OBITY.

61 XUMHUUECKASTPOMBIIIIICHHOCTHH
OKpYy’Karolas cpeza.
[paxtuxym.IIpakTinaeckaspadoraNed

62 PemeHneskcnepuMeHTaIbHbIX 33124110
HEOPraHUYECKOW XUMUMU.
[TpakTuueckaspadoraNe5.Pemenne

63 SKCIEPUMEHTAJIBHBIX 3314 110
OPraHU4EeCKONXUMUU

64 [TpakTrueckaspadboraNe6Pemenne
MPAKTUYECKUX PACUETHBIX 3a/1a4.

65 [IpaxtuueckaspadboraNe7IlonyueHue
coOupaHHe U pacro3HaBaHUE Ta30B.

66 [ToaroTOBKaKUTOrOBOMKOHTPOJIBHOM
paborte.

67 HroroBasikoHTpoapHasspadoTaNe6

68 O060061eHnenpolIeHHOroMaTepuarna.




OBIIEEKOJIMYECTBOYACOBIIO
[NPOIT'PAMME

68




YYEBHO-METOJUYECKOEOBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIEYYEBHBIEMATEPHUAJIBIIJAYYEHUKA

METOANYECKUEMATEPUAJIBIIJIAYUYUTEJIA

HUPPOBBIEOBPA3ZOBATEJ/IBHBIEPECYPCBIMPECYPCBICETHU

HUHTEPHET
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