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IHHOACHUTEJBbHAA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (erepalibHON 00pa3oBaTeNbHON MPOTpaMMbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B oOpa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoit dDexpepanuu, pean3yOIMIAX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKeHUH «CTpareruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZOB K pa3paboTKe MporpamMMbl O XHMHUH, K OIPENEICHUIO OO0IIei
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» 1 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWIIM KOHLIENTYaJIbHbIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJeH, COIep)KaHMsl, pPE3y/IbTaTOB OOy4eHUS W
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3aliM, SBISETCA HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEpILIAIOIIMM 3TalloM peajlu3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOro OOpa3oBaHUS. OJTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe H3KOJOrMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
npUpoaHOl cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4aIOLIMXCA HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaMH y4eOHOro mpeaMera «XUMHUsS», COJAEp)KaHUE U IOCTPOCHHUE
KOTOPOTO ONpEAENCHBl B MpOrpaMMe O XHMHH C Y4ETOM CHenu(pUKH HAyKd XHMHH, &
3HAYeHUs B MO3HAHUM MPUPOBI U B MAaTEpHATLHON KHU3HHU OOILECTBA, a TAKXKe C Y4ETOM OOIIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTpaeT 0coOyI0 pOjb B COBPEMEHHOU
[IUBWIN3ALUM, B CO3JJaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBIeHUS
00 OKpyXKaroIleM MUpPE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHMS B3aMMOCBSI3U
MEX/y CTPOEHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaXI0ro wieHa obmecTBa. COBpeMEeHHAsi XMMHUsI KaK HayKa CO3HMIaTeNbHasl, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, JHEPreTUYEeCKOM, MUIIEBOM, 3KOJIOIMYECKOW Oe30MacHOCTH H
OXPaHBI 3]I0POBBSI.

B coorBercTBUM C OOmMMM IeNIMU M NPUHIUIAMH CpeIHEro oOuiero oobpazoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaromMXcs, HEOOXOOUMYIO UM JUIs
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHS B KH3Hb COIUYMA,
NIPOIOIDKEHHST 00pa30BaHUs B a3 IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.



CocTaBnsirolmiuMH  peaMeTa «XUMUs» SBISIOTCS 0a30Bbie Kypchl — «Opranuueckas
xuMus» 1 «O0Ias 1 HEOPraHMYECKass XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPKAHHUS KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUU 110 HEOPTaHUYECKOW XUMHUH (C BKIIOUYECHUEM
3HaHUH U3 0o0UIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMbI 3HAHUU
IpU W3YYCHHH TpeaMeTa 00ECleYrMBACT BO3MOXHOCTh PAaCCMOTPEHUS BCErO MHOT0O0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSTHI, 3aKOHOB ¥ TEOPUH XHUMHH.

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas Xumus» u «O01m1as 1 HeopraHudeckas
XUMUS» c(hOpMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOTO TOJXOAa K U3Y4EHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
onpeAei€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBAIOTCA Ha YPOBHE KJIIACCUMYECKOW TEOPUM CTPOCHUS OPraHMYECKUX COCIUHECHHUH, a
TAKK€ HAa YPOBHE CTEPEOXMMHYECKHUX M JJIEKTPOHHBIX IPEACTABICHUN O CTPOEHHUH BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce€ BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHMyecKkoil XMMUU MOTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO 0OOIIero oOpa3oBaHUs MepBOHAYAJIbHBIC
MIPEACTABJICHHUS O XMMUYECKOMN CBSI3H, KJIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUH.

[Ton HOBBIM yrimom 3peHusi B mpeaMere «Xumusi» 0a30BOr0 ypoBHSI paccMaTpUBaeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMUsS» O0YJaIOIIUMCS TPEJOCTABIISCTCSI BOSMOXKHOCTh OCO3HATH
3HAQYCHHE MEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOJOJOTUYECKUX IO3UIIHH,
IyO)Ke MOHSATh HCTOpUYECKOoe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromieil 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOMICH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
MIPUMEHEHNH, a TAKXXE 0 XUMHUYECKUX PEAKIHUSIX, X CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wm 11 kiaccoB »ieMeHTaMu COJAEpKaHUS, HMMEIUUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B IIO3HABATEIbHON U
MPaKTUYECKOU JIEATETHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXXEHHUS K MPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpPoOIeMax, CBSI3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U NMPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
VMHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAJIbHBIX MCCIEA0BATENbCKUX 3a7ad. B memom conepkanue
yueOHoro mpeamMeTra « XUMHS) TaHHOTO YPOBHS U3Y4EHHUs OPUEHTHPOBAHO HAa ()OPMUPOBAHUE Y
00y4aroIUXCsl MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS QUIOCODCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTaHWYECKOTO W OPTraHUYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEIIIECTB X COCTABOM U CTPOEHHUEM, TO3HABAEMOCTh TPUPOAHBIX SIBJIEHU MYyTEM SKCIEPUMEHTA
U pElIeHUsS MPOTHBOPEUYUN MEXTy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJIOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHHs
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3IaHUS HOBBIX TEXHOJIOTUA U MaTEPUAJIOB.

B mnnane pemeHus 3amad  BOCIHUTAHHS, PA3BUTHS M COIMATHM3AIMUA  OOYJArOIIMXCSI
MPUHATBIE NPOTrPaMMON MO XHMHHU IMOAXOJbl K ONPENEIICHUIO COJIEPXKAHHUS U IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaoT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUM, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JACATEIBHOCTU: PEUICHUS MPOOJieM, MTONCKa, aHAIIn3a U



00paboTkn uH(pOpPMAIMK, HEOOXOMUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCJIEIOBATENHCKOM 1eATEIbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B nmpakTtuke npenogaBaHusi XMMHU Kak Ha yPOBHE OCHOBHOT'O OOIIET0 00pa30BaHus, TaK U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTEpUCTUKU LeJIed M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYMMOCTU
TPaAWLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW HayKd Kak o0mnactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JEATENbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OIIPEEIICHUIO LIEJIel N3YUEHHUs [IPEIMETA SIBJISIETCSI BIIOJIHE OIIPAB/IAHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IEJIAMHU H3y4eHUs mpeaMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONIECH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIC MOHSITHS,
(yHIaMEHTaJIbHbIE 3aKOHbl M TEOPUM XHMHHU, OCBOEHHUE fA3blKa HAyKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELLECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUs YMEHUN OPUEHTHUPOBATHCA B
MUpE BEIIECTB U XMMHYECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHHUEM U
OOBSICHEHUEM XHMHUYECKOTO JKCIEPUMEHTAa, COOIIOJACHUEM IpaBuil 0O€30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LieJe U 3a/1a4 U3ydeHus MpeaMera B
porpaMMe Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B CHCTeMe cpemaHero obmiero obOpazoBaHusi. CerojgHs B MPENOJaBaHUM XUMUU B OOJbIICH
CTENEeHH OTAAETCA NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE CoJiepKaHusi oOydyeHus,
OpUEHTHUPOBAaHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BJIQ/ICIONIET0 He HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0aMHU H
YMEHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUNW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEUICHUs
MPAKTUYECKHX 3ajau.

B cBi3u Cc 3TMM 1OpU HM3yYEHHHM MpeaMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTanus OoOydYalroIIMXCS K  YCIOBUSM JUHAMUYHO  DPa3BUBAIOLIETOCS  MHpa,
GbopMHpPOBaHWE MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHEe Yy O0OYyYarOImIMXCS KIIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI),
MMEIOUINX YHHUBEPCAIbHOE 3HAUYEHUE JIJISl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs IpoOIieM,
MoWcKa, aHaiu3a U 00paboTku WHGPOpPMAIMK, HEOOXOAMMBIX JUIS TPUOOPETEHHS OIMbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHUH, a TaKXKe ISl OLIEHKHU C
MO3UIUI IKOJOTHYECKO 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEay;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUS 10 XUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbIE



TEXHOJIOTHH JIJIsl TOMCKA M aHan3a y4eOHOU U HAyYHO-TIOMYIIpHOU WH(DOPMAIIUA XUMHUYECKOTO
COJIepKaHUs;

dbopMupoBaHUe U pa3BUTHE Yy O0YUAIOUINXCA ACCOIMATUBHOTO M JIOTUYECKOTO MBILUICHHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUY H ITPOBEICHUU XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIHUTaHHE Y OOydaromuxcs yOeKIEHHOCTHM B TYMaHHUCTHUYECKON HaNpaBiIEHHOCTU
XUMHUHM, €€ BaXHOW pOJIM B  pEHIeHHHd TJo0aldbHBIX  MpoOJeM  paloHaIbLHOTO
MPUPOJIONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHUSI OIbITa UCIIOJIb30BAHMS MOTYYCHHBIX 3HAHUM NI IPUHATHUS
IPaMOTHBIX PEHICHUN B CUTYalUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBJIICHUSMHU.

B yuebnoM mnane cpemHero obmiero obpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «ECTeCTBEHHO-HAYYHBIE PEAMETHI.

OO61ee yuciIo 4acoB, OTBEAEHHBIX ISl U3YYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hememwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHU4YeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuaioB. Teopus cTpoeHus opraHuueckux coequuenuii A. M. bytieposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kimaccuukanMum — OopraHMuecKkux  BemectB.  Homenkmarypa
OpPraHMYECKHUX COEJAMHEHMHM (CUcTeMaTHuecKas) M TPHUBHUAJbHBIE HAa3BaHUSA BaXKHEHUIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHUI: 03HAKOMIICHUE C
o0Opa3LaMu OpraHMYeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIEeCTB, HAOJIOJEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMi psa. Meran M 3TaH — mpocTeiiiue
IpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHUus U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U NPONWIEH — NPOCTEUIINE
IPEJICTAaBUTENIN AJIKEHOB: (U3MYECKME U XUMHUYECKHE CBOMCTBa (peakuu TUAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATalluU, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noauMepusanun). [lonyuyeHrne CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
MPOCTEHIINN NPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PM3NYECKUE U XUMUYECKHE CBOMCTBA
(peakiuy ruIpupOBaHus, raIOTeHUPOBAHUS, THAPATALMHU, TOPEHNUS ), [TOJIyYeHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHUYECKHE CBONCTBA (peakLuu
raJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHEeHue. Tonyon: cocmas, cmpoeuue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUPoOsanus U HUmMpOoGaHus), noayyeHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOJOPOJaMH,
IIPUHAJIEKANIMMU K Pa3JIUYHbIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 u nonyTHble HE(TAHbIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKHM HEPTH: TMEpPEroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHit), muponu3. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepaboTKu.

DKCrepuMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUH: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyykoB U pe3uHbl, Koyuiekun «HedTe» n «Yronp», MoieanpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE IPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbluncnenuss 1mo ypaBHEHMIO XUMHYECKOHM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIINH).

Kucjiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YeJloBeKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUEe Ha opraHu3Mm uesnoBeka. [IpumMeHeHue riaunepuHa U
STHJICHTJIUKOJIS.

@deHo: CTpOEHHE MOJIEKYJbl, (U3NYECKHEe U XHUMHUYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenune ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHUE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIEC TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NICCKUEC M XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE JUTS KJTacca KUCIIOT, PEaKIus
TepupUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ' MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib KHUpPOB.

VYrieBoJpl: cocTaB, KiIacCU(pHKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IPOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHME TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noiaumepsl. CTpoeHue kpaxmaina U LEUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CHOUpPTOB (B3auMoOAeWcTBHE MHLepuHa ¢ ruapokcuaoM Memu(ll)), anpaerunoB (okucieHue
aMMHUauHbIM pacTBopoM okcuna cepedpa(l) u rugpoxcumom wmenu(ll), B3aumopelictBue
KpaxMajia C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA MJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WJIU IPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMUHOKHCIOTHI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKuCIOT. [lentuasl.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIE PEaKIUH Ha OEJIKH.

OKCHeprUMEHTAJIbHbIE METOAbI M3Y4YEHUsS BEIISCTB M HMX NPEBpAIlCHHN: HAONIOICHHE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHHUsI

OCHOBHBIC TOHATUS XUMHH BBICOKOMOJICKYJISIPDHBIX COCAMHEHHH: MOHOMEp, MOJIHMMED,
CTPYKTYpPHOE 3BEHO, CTCNEHb IOJIMMEpPU3AINU, CPEeIHsSIs MOJIeKyJsipHas Mmacca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHH — IMOJIMMEPU3ALUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTabHbIE METO/bl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexnpenMeTHbIE CBS3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHSTHH, SBISFOIIMXCSI CACTEMHBIMU /ISl OTJCIIHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

®dusuka: marepusi, SHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, (pU3MYECKNUE BETMYMHBI U €IUHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OHMOJIOTUYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIeBOIbL, JKUPHI, (PEePMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPOJIBI, TOJIE3HBIE UCKOIIAEMBbIe, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIUTAHUS, MOIOIIHE CPENICTBA,
JIEKapCTBEHHbBIE U KOCMETHYECKHE MPErapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMuYeckudl dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTs. OCOOCHHOCTH
pacmpeneneHrs IEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHasE KOH(PUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuogmueckas cucrema xumMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHa M [lepHoaWyYecKOl CHUCTEMBI XUMHUYECKUX
anemeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U Nepruoaam. 3HauYeHue NePUOIMYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XWMHYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HETOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU



XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpooTpUulaTebHOCTh. CTenenb okuciieHus. oHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue o0 AMCHEPCHBIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBasi 101s
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHM4ecKHx
BELECTB. |'eHeTnyeckas CBSI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIaccam.

Xumnueckas peakuus. Krnaccupukanuss XMMHUYECKHX pEakIuil B HEOPraHMYeCKOW u
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
SHEPI'HH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakuuu, €€ 3aBHCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOINIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHUS.
[Tpunnun Jle [latense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BELIECTB: KUCJIAsi, HEUTPAIbHAS, IIETOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEpPUMEHTAIbHBIE METOJbl M3YyYEHHUsI BEIIECTB M HMX IPEBpPALICHUN: JEMOHCTpALIUS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJIeNIed KPUCTAUNIMUECKHX PEIETOK, HAOII0JIeHHEe ¢ OMNHCAaHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3joKEHHE NEPOKCHIA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEeNIEJIEHUE CPellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpOoBeleHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIs BEILIECTBAY.

Heopranuyeckasi Xumus

Hemerannel. Ilomokenue HemetamioB B Ilepuonuyueckod CHUCTEME XUMHUYECKHUX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (Du3HuUecKHe CBOMCTBa
HEMETAIJIOB. AJTOTPONHS HEMETAJNIOB (Ha prUMepe KUCIopoa, cephl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCMHEHHM (OKCHI0B, KUCIOPOACOAEPIKAIIUX KUCIIOT, BOAOPOIHBIX
COEJIMHEHUN ).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCUHEHUH.

Meramibl. [lonoxenue meramios B llepuoguyeckoil cucteMe XUMHUECKUX AJIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiicTBa MeTayioB. CIUlaBbl METAIOB. DJIEKTPOXMMHMUECKUN Pl HANpsKEHUI
METaJIOB.

XVUMUYECKHE CBOMCTBA Ba)XHEWIIUX METAIIOB (HATPUHM, Kaiuii, KalblHWid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4yeHus: MeTauioB. [IpuMeHeHne MeTasioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBpAILlCHHI: H3ydeHUE
KOJUIeKIIMU «MeTaluibl U CIUIaBbl», OOPa3I[OB HEMETAJUIOB, pPEIIeHHE SKCIEePUMEHTAIBHBIX
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3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAaOOPAaTOPHBIX  OINBITOB
(B3auMoJielicTBUE THAPOKCHJA aJOMUHUS C PAcTBOPaMM KHMCIOT U IIEN0YEH, KaueCTBEHHbIE
peaKiuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBa,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEHIECTB, pacuéThl Macchl (00BbEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUM MenuUuHBL. lloHATHE O Hay4YHBIX METOJAX I103HAHUS BEIECTB M XUMHYECKHUX
peaKuui.

[IpencraBaenns o006 OOWMX HAay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i 3JIEKTPOHHUKHU,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YJ00pEHUs.

XuMHs M 3[I0pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3€H MpU U3ydyeHHH OOIIeld M HEOPraHMYeCKOM XUMHU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX HMOHATHH,
TaK U NOHSTUMN, SBJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-HAy4HbIE IOHATHA: Hay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PalMOaKTUBHOCTb, MOJIEKYJa, YHEPreTUUYEeCKU YpOBEHb, BEILIECTBO, TEJO, 00BEM, arperarHoe
COCTOSIHUE BeIeCTBa, (U3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, 3KOcHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, TTOJE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METAJLTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasos, CEJIbCKOXO3SIIICTBEHHOE IPOU3BOCTBO, nuIieBas
IPOMBIIIIEHHOCTh, (papMaleBTUYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
[IPEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaOB, 3JEKTPOHHAS MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMHCS
IporpaMM CpeAHEro oOmero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTAaTOB OCBOEHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B coOTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW T'PaKJAHCKOW HIECHTUYHOCTU — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUK Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITENBLHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHUS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JlnyHOCTHBIE pE3ynbTaTbl OCBOEHUS MpeaMeTa «XUMHUS» JOCTUTAKOTCS B €IMHCTBE
yueOHOW M  BOCHUTATENBbHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
IpaXXJJaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MPaBUJIAMU IOBEJIEHUS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOI'O CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hOpMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTHUYECKOW JESATEIBbHOCTH OOYYaloUIMXCS IO peaau3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

OCO3HaHHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

IIPEJICTABICHUsS. O COLMAJBHBIX HOpPMax M IpaBWIaXx MEKIMYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33124, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH NOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHMSI, JIOTUKY M apryMEHThI IPYTHX
IIPU aHaJIN3€ Pa3INYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;
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YBaXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTH TEOPHHM M IMPAKTHYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAYKU €CTh PE3YNbTaT JJIMTEIbHBIX HAOIIOJACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TIOCIEAYIONIEM aHaJlu3e
nH(pOpMaIUK O MEPETIOBBIX JOCTHKCHHUIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIGHMBATh CHUTYallMH, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYIKM CBOMX TOBAPUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUM STUX TOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MMOHUMAaHUS IIEHHOCTECH 370pOBOTO W 0€30IacHOro o0pasza KWU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

COOIOZICHHSI TIPaBMIJI OE30MACHOTO OOpAIEHUsI ¢ BEIIECTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHMMAHUA LEHHOCTH TPaBWJI WHAMBHAYAIbHOTO M KOJUIGKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHUS TIOCIICJICTBUI W HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B y4e€OHO-UCCIIEIOBATEIbCKOW JIEITEIbHOCTH,
0011IeCTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JEATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PEIICHWH MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUYECHHIO MPOQPECCU pa3IudHOro pojia, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASAM TpyAa U pe3yJbTataM TPYJI0BOM 1€ITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TpPaeKTOpUH OOpa30BaHMs,
Oynymieit mpodeccun U peanusauu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMY€eCKOT0 BOCTIUTAHUS:

HKOJIOTMUYECKH IIeNIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIUSHHUS YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpeIbl;

OCO3HAHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHIKEHUN XUMUH ISl PEIICHUS] BOTIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTHBHOTO HETMPUSTHS IEHCTBHM, MPUHOCIIINX BPEA OKPYKAIOIIEH MPUPOIHON Cpere,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPUSATHBIC KOJIOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYHsl PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYJIbTYPhI, OIBITA
JEATeTLHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
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II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMATIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
IPOTHBOCTOATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH;

IOHUMaHMs CHeUu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUSI 00 OKpYXKaroIieM
MHUpE KaK O €IMHCTBE IPHUPOJbI U YEJOBEKA, B IO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHUHM JUIsl COBPEMEHHOW LUBUWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBO,
SHEpPreTUYecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTUHM MEIMIIMHBL,
00eCreyeHn! YCIIOBUH YCIIEIIHOr0 TPYy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 YieHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOW TIPAaMOTHOCTH: IIOHUMaHHsS CYILHOCTH METOJOB IIO3HAHMUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS J1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAaKTOB M MMEIOIINXCS TaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIBHBIX )KU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOM AESTEIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEphIBHOMY OOpa3oBaHUI0 U CaMOO0pa30BaHUIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUMM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUuyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYNUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033peHI/I5[ 06yqafonmxca MG)K}II/ICIII/IHJ'II/IHapHBIe
(MeXMmpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCTIOIb3YyEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIIeIOBAaHUE, HAOIOICHHUEe, H3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe JEHCTBUS (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKITUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble yueOHBIE JEWCTBHUS B IO3HABATEIBHOW U
COLIMATILHOM TTPaKTHKE.
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MetanpeameTHble pe3ysibTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4eOHBIMU
M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICUCTBUSMU.

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBble JIOrHYecKHUe AeiiCTBUS:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aAKTyaJIM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapaMmeTpbl U KPUTEPUU HX JIOCTHKECHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C TOCTABICHHBIMU 1IEJISIMHU;

UCIIOJIB30BaTh NP OCBOCHUU 3HAHUM INPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPU3HAKKM TIOHATHM M YCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIINE OHSITHS JIsl OOBSICHEHHUS OT/ICTBHBIX (PAKTOB U SIBIICHUM;

BEIOMpATh OCHOBAHMS M KPUTEPUHU IS KIIACCU(UKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHIA;

YCTaHaBJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSA3U MEXY U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHpPOBATH
BBIBOJIbI U 3aKJIIOUCHUS;

INPUMEHSTh B IMPOLIECCE MO3HAHUS, UCIOIb3yeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIEJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XuMHYeckas (opMylia, YpaBHCHHE XHMHUYECKOH pEakIuu — TPU PEIICHUH Y4eOHBIX
MO3HABATEJIBHBIX W TMPAKTUUYECKUX 3a]a4, MPUMEHITh Ha3BaHHBIE MOJEJIbHBIC MPEIACTaBICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX PU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUYECKUX PEAKIIHil.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYUYHOT'O ITO3HAHMS BEIIECTB M XUMUYECKUX PEAKITUI;

dbopMyIupoBaTh IENM M 3aJa4d  HUCCJICIOBAHMS, WCIOJIb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENNbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMUIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TIPOBEACHUS YUYCHHUUECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMsI HAONIOAaTh 32 XOJOM IMPOIECca, CAMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHMSI, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M MIPOEKTHOM JesITeNbHOCTH,
MPOSIBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TMIOMCKY METOJIOB pELICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IUYHbIX METOJIOB [TO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHUKAX HWHGOpMAIuK (HAYYHO-TIOMYJIsIpHAS
auTepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIe Tocobus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUIAOB U (HOPM TIPEICTABICHUS, KPUTUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYHBOCT;

dbopMyIUpOBaTh 3aMpOChl M MPUMEHSTh PA3IUYHBIE METOABI MPU TOUCKE M OTOOpE
uH(pOopMaIii, HEOOXOAUMOH /7S BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

MpPUOOpPETaTh OMBIT WCMOJIB30BaHUS WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;
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CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM $3bIK B KayecTBE CpeAcCTBa MNpu paboTe € XUMHUYECKOU
uHpOpMaLKell: MPUMEHSATh MEXKIpeaAMeTHbIE ((U3NUYEeCKUe M MaTeMaTHYeCKUe) 3HAKd U
CUMBOJIBI, (pOopMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJIATHOCTH.

OgiaieHHe YHHBePCAJIbLHBIMA KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJ]aBaTh BOIPOCHI IO CYIIECTBY 0OCYaeMOIl TeMbl B XOJ€ AMAIOra W/WIN JAUCKYCCHH,
BBICKA3bIBaTh HJIE€H, (POPMYJIHPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
IPEeJI0KEHHOH 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEpPCTHMKAaMHM IIPU BBIIOJHEHUHM XUMHYECKOI'O
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanu3aluy y4eOHOro mnpoekta M (OpMyIMpPOBATH BBIBOJbI 10 pPE3yJbTaTaM MPOBEAEHHBIX
UCCJIEJOBAaHUM MTyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYKJIeHUSI U OOMEHA MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I103HABATEIbHYIO JEATEILHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIHMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeJiaraéMplii aropuT™M JAEUCTBUN IIPU BBIIOJHEHUHM Y4E€OHBIX M HCCIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee A3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM MOJyYEHHUS! HOBBIX 3HAHUIM O
BEIIIECTBAX U XUMUUECKUX PEAKIIMSAX;

OCYILECTBIIAITh CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHalIW3a U
CaMOOLICHKHU.
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INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)karoT:

Cc(OPMHPOBAHHOCTb IPEJACTABIEHUH O XMMHUYECKOH COCTaBISAIOIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOABI, B (OPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIHMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
pellIeHUs] NPAKTHYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHON CpenE;

BIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHUS (XUMUYECKUN SJIIEMEHT, aToM, dJIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJa, BAJICHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Qopmyna (pa3BEépHyTas U
COKpalll€HHas), MOJIb, MOJSIpHas Macca, MOJIAPHBIH O00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHANbHAS TPYNINa, paauKan, U30Mepus, U30Mepbl, FTOMOJOTHYECKUN psJl, TOMOJOIH,
YIIIEBOAOPOAbI, KUCIOPOA U a30TCOJEPKALINE COCTUHEHUSI, MOHOMEp, NOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PCHUYECKHME 3HAHUsA, JIE)KAIIUEe B OCHOBE ITOHUMaHUS
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
CoCTaBe, MOJyYeHUH U 0€301TaCHOM MCTIOIh30BAHNH BAKHEHIITUX OPraHUIECKUX BEIIECTB B OBITY
Y IIPaKTHUYECKOM 1EATENBHOCTH YEI0BEKa;

c(OPMHPOBAHHOCT YMEHUI BBISABIIATH XapaKT€PHbIC IPU3HAKK MTOHATUH, yCTaHABIMBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUYECKUX BEIIECTB
U YpaBHEHUN XMMHUYECKHX peaklWi, U3rOTaBIMBaTh MOJEIU MOJIEKYJl OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAJIEKHOCTh U3YYEHHBIX OpPraHUYECKHX
BEIIECTB II0 HUX COCTaBy M CTPOCHHIO K OIpeNelEHHOMY KJIAcCy/TpyIie COEIUHEHUMN
(yrnmeBomopoapl, KHCIOPOA M  a30TCOAEpXkalllie€ COEIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWsA 1o cucremarndeckoir Homenkimatype (IUPAC), a Taxxke
IPUBOJNUTH TPUBHMAJbHBIE HA3BAaHUS OTIEIBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, MPOINMUJIEH,
alleTUIeH, JSTHJIEHIJMKOIb, TJIHMLEPUH, (eHod, (OopMalbAerul, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHCIOTA, CTE€apUHOBAsl KHUCIIOTa, IIII0K03a, (PPyKTO3a,
Kpaxmall, [eJUT0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJIbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COeMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BeulecTB A. M. byriepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (QU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX MPEICTABUTENEH PAa3INYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
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(MeTan, 3TaH, STWICH, NPOMWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHsoul,
METaHOJI, STAHOJI, STWJICHTINKOIb, TUIEPUH, (PEHOJ, aleTalbJCeTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUI0j03a, aMHMHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
UCIOJIb30BaHUEM CTPYKTYPHBIX POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, TPUPOAHBIA Ta3, Yroiib), CIOCOOBI MX MEpPepadOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB EPepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJIHBIX BEIIECTB UM POJYKTOB PEaKLIUN);

c(hOpPMHUPOBAHHOCTh YMEHHI BIaJIETh CHCTEMOM 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, KCIONb3YEeMbIX B XHUMHU MPH H3YYCHHHM BEIIECTB W XUMHYECKHX SBICHUI
(HaOnrofieHne, UW3MEpEHUe, OSKCIEPUMEHT, MOJCIMPOBAHUE), HCIOIb30BaTh CUCTEMHbBIC
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsX, CB3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYNoil u
1ab0opaToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBUiia OOpaIllEHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMU TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUN 3KCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ATHICHA U U3YYCHHE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHMYECKUX BEIIECTB, JeHaTypanusi OeJIKOB Ipu
HarpeBaHWM, IBETHBIC PEAKIMU OEIKOB) B COOTBETCTBUU C MPABWIAMH TEXHHKH 0€30MacHOCTH
npu oOpallleHUuu C BEIIEeCTBaMHU U JJaOOpaTOpHBIM 00OpYIO0BaHUEM, MPEJACTABIATH PE3YIbTAThI
XMMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHMH COOTBETCTBYIOIIMX pPEAKIMHA H
(bopMynHpOBaTh BHIBO/IBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KpPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMaIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYJIOBOH JEATETBbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbS M
OKpY’arolled MPUPOIHON cpenbl, 0OCO3HaBaTh ONMACHOCTh BO3AEMCTBMS Ha >KUBBIE OPTaHU3MBbI
OnpeAeNEéHHBIX OpraHMYeCKUX BELIECTB, NMOHMMas cMmbici mnokaszatens [I/JIK, moscHsaTe Ha
OpUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPAIIEHUS UX BPEIHOTO BO3JCHCTBUS HAa OpPraHU3M
4eJI0BEKa;

JUisi 0Oy4arolUXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/0pPOBbS: YMEHHE IPUMEHSTH
3HaHHS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHUS BELIECTB U XUMUYECKHX SBJICHHIA;

JUIs  CJENbIX M CcAa0OBHIAMIMX OOyYaroIUXCS: YMEHHE MCIONIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns ais 3anucu XuMudeckux Gpopmyi.

11 KJIACC

HpCI[MCTHBIe PE3YyJbTaTbl OCBOCHHA KYypCa «0611_18.5{ U HCOPraHUYCCKast XHUMUs»
OTpPAXKAIOT:
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c(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUsT TPAKTUYECKUX 3aJad M HSKOJIOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3I0POBBIO U IPUPOJIHON CpenE;

BIQJICHAE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN AaTOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIpHBIA OO0BEM, BaJCHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTETCHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJCHTHAas, WOHHAs, METaJuIN4YecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAsT  PEINETKA, TUIBI XMMHYECKHUX  PEAKLUH, PAaCTBOP,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs IUCCOLUALNS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKOM  pEaKklMM, XHUMHYECKOE PpaBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
JNEKTPOJIMTUYECKON aucconanuy, nepuonudeckuil 3akoH [J[. WM. MenneneeBa, 3akoH
COXPaHEHHsI MAcChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPALICHMs DHEPTHU IPU XMMHYECKHX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaHMS,
JeXaluMe B OCHOBE ITOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyYEHUH U 0€30MacCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPIaHWYECKHUX BEILECTB B OBITY U MPAKTUUECKOU JeSITeIbHOCTH YETI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHUI, yCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONKUCAHUU HEOPraHMUYECKUX
BEUIECTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY ISl COCTaBJICHUS
(GopMysl BEIIECTB W YypPAaBHEHUN XHUMUYECKUX PEAKIUI, CHUCTEMaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbId ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas U3BECThb, HETrall€Has W3BECTb, NIUTbEBAs COJA, NMUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUI ONpPEAEIATh BaJIEHTHOCTh U CTENIEHb OKUCICHNUS XUMUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKasi, BOJOPOAHAsA) B COCAUHEHMSX, TUIl KPUCTAJUNIMYECKOW PEMIETKHM KOHKPETHOI'O
BEIlleCTBa (aTOMHas, MOJIEKYJApHas, MOHHAas, METaJJIMuYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHMH;

c(OpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIIe COeMHEHUH (IPOCThIe BEIIeCTBA — METAJLIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOTHI, aM(OTepHBIE THAPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH TMepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSCHUTENBbHYID U
MPOTHOCTUYECKYIO (QYHKIINY;

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTE€pPU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 21eMeHTOB 1—4 nepunoaos Ileprnoanyeckoit cucteMbl XUMHYECKUX 371eMeHToB /1. U.
MeHzieneeBa, HCMONB3YS TMOHATUS «S-, P-, O-3JEKTPOHHBIC OPOUTAIHY, «IHEPreTHUYCCKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKUX 3JEMEHTOB U HX
COeIMHEHUH 10 nepuoaam u rpynnam Ilepuoaudeckoi cucteMbl XMMHUYECKUX 31eMeHToB [[. .
Menneneena;
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c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XHUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KJIAcCOB, IOATBEPXKIATh CYILECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAY HEOpraHMYeCKMMH BEIIECTBAMU C IIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCT YMEHHs KJIAacCU(PULUUPOBaTh XMMHUYECKHE PEAKLUU 110 Pa3IUnYHbIM
IOpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3(Q(eKTy peakiuH,
U3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTalln3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MOJHBIC
U COKpallléHHbIE YPaBHEHUS PEAKLMH MOHHOTO OOMEHa, YUHUThIBas YCJIOBHs, IIPU KOTOPBIX 3TH
peaKuuy UayT 10 KOHLA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAUTH PEAKIUH, MOATBEPKAAIOUINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IIPUCYTCTBYIOLME B BOJHBIX PACTBOpPaX HEOPIraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYLUIHOCTb OKHCJIHUTEIbHO-BOCCTAHOBHUTEIbHBIX
peakuuii HOCPEeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI 00OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pasn4HbIX (HAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTr0 paBHOBECUS B 3aBUCHUMOCTH OT
BHeIHero Bozneiicteus (npunuui Jle larense);

c(OpMUPOBAHHOCTh YMEHMM XapaKTepU30BaTb XMMHUYECKHE IPOLIECCHI, JIekKAIIUe B
OCHOBE MPOMBIIIUIEHHOTO MOJMYYeHHsI CEPHOW KHCIOTHI, aMMHaKa, a Takke COPMHPOBAHHOCTD
npezcTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMaX XMMUYECKOIro
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCT YMEHUN NPOBOAUTH BBIYMCICHUS C MCIOIb30BAHUEM IIOHATHUS
«MaccoBasi JI0JIsl BEILIECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHUHM Ta30B NPU XHUMHUYECKHUX
peakIMax, Macchl BellecTBa WM 00bEMa ra3oB MO0 M3BECTHOMY KOJUYECTBY BEIECTBa, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIIECTB, TEIUIOBOro 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUN COONIOAATh MpaBUJIa MOJB30BAHUS XUMUYECKOW TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKe MTPaBUiIa OOpAIIEHUs C BEIIECTBAMHU B COOTBETCTBHH C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATh XMUMHYECKHH SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BELIECTB C MMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKOW peaklUH, PeakIMd HOHHOrOo OOMEHa, KaueCTBEHHBIE pEaKkIMH Ha
cynb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0€30MaCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JJaOOpaTOPHBIM 000pPYJOBAHUEM, NTPE/ICTABIISATH
pe3ysbTaThl XUMHUYECKOTO 3KCIepUMEHTa B (opMe 3almuCH YPaBHEHUH COOTBETCTBYIOLIMX
peaxuii 1 GOopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAIHUIO,
MOJy4aeMyl0 M3 pPa3HbIX HCTOYHMKOB (CpEICTBa MaccoBOW KOMMYHMKanuu, HHTEepHET H
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOaTh MpaBUia HKOJOTMYECKH IIeJ1ecO00pa3HOro
MOBE/IEHNA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOErO 370POBbS U
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OKPY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHUCTBHS HA JKUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBILIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3ICHCTBUSA HA OPraHU3M YEII0BEKA;

JUlsl 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHME IPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XUMHUUECKUX SIBJICHMIA;

JUISL  CIIETIBIX M CJa0OBUAAIIMX OOYYaIOIUXCS: YMEHHUE MCIONb30BaTh pelbedHO-
TOUYECUHYIO cucTeMy oO0o3Hauenuit JI. bpaiins aiis 3anucu XuMuaeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanyecTBo yacoB
Ne i/ HaumeHoBaHue pa3jaesioB M TeM IPOrPaMMBbI VyeBnbie Kontpoabubie IlpakTuueckasi
qach padoThI 4acThb
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[Ipenmer opranndeckoit xumuu. Teopust CTpOECHUs OPraHUYECKUX
1.1 coenuHenuit A. M. bytnepoa 3 0 0
Htoro no pazneny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 2 0 0
2.2 HenpenenbHble yrieBogopoibl: alIKEHbI, aJIKaUEHbI, ATKUHbI 6 0 1
2.3 ApOMaTHYECKHE YTIIEBOAOPOIbI 2 0 0
2.4 [TpupogHBIE HCTOYHUKH YTIEBOJOPO/IOB U HX TepepadboTKa 3 1 0
Htoro o pasneny 13
Paznen 3. Kuciopoacoaepaaiue opranndeckKue coeTuHeHust
3.1 Cruptel. @enon 3 0 0
3.2 Anbnerunsl. Kap6onossie kucinoThl. CiaoxHbIE 3(UPbI 7 0 1
3.3 VYriaeBoasl 3 1 0
Hroro no paszneny 13
Pa3nes 4. AzoTcoaepskaiue OpraHu4ecKue coeJuHeHHs
4.1 AmuHbl. AMUHOKHCIOTBL benku 3 0 ‘ 0
Hroro 1o pasueny 3
Paspnen S. BeicokoMoJIeKy IsIpHbIE COeIMHECHUS
5.1 [Tmactmaccel. Kayaykn. BomokHa 2 0 ‘ 0
Wroro no pazueny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 ‘ 2

IIpomeskyTOoYHAs aTTecTALMS MPOBOAUTCS B (JOpMe ro0BOro OlleHUBAHUS 0€3 yueTa TeMAaTHYeCKUX IIPOBEPOUYHbIX PadoT.
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11 KJIACC
KoanuectBo yacon
Ne i/ HanmeHnoBaHMe pa3jeioB 1 TeM POrpaMMbl Yueonnie Konrtposabubie IIpakTnyeckas
yacebl padoThI 4acThb
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUM
11 Crpoenue atomoB. [lepuoanueckuii 3akon u [lepuonnueckas 3 0 0
' cucteMa xuMudeckux sneMeHToB /. . Menneneera
1.2 XUMHUYECKUE PEAKIIHU 6
1.3 Ctpoenue BemniecTBa. MHOrooOpasue BEIIeCTB 4 0
Hroro o pasneny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MeTais 0
2.2 Hewmeramibl 1
2.3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB 0
Hroro no paszneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4 0 0
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB 110 IPOTPAMME 34 2 3

IIpomexyTounas arrecTanus NPOBOAUTCH B JopMe roJ0BOro OLeHUBAHMSA 0e3 yueTa TeMaTHYeCKHX IPOBEPOYHbIX PadoT.




