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MNOSACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIlI COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MONOKeHUH «CTpareruu pa3BUTHA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U Pa3BUTHA O0yYarOIIUXCS CPEACTBAMU y4eOHOTO MpeaMera
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJy4aeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEW, TPHUCYIIUX MEIOCTHOM CHUCTEME XHUMHUYECKOTO 00pa3oBaHUsA. OTH IEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe o0pa3zoBaHue 00y4aroOLIMXCsl HA YPOBHE CPEAHEr0
oOuiero oOpazoBaHusl CpeACTBaMH y4eOHOro mpeaMera «XUMHUS», COAEpKaHUE U IOCTPOEHHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMme IO XHMHH C Y4ETOM CHenu(puKH HAyKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesell ¥ NPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3zbl MaTepHalbHOW KyibTypbl. OHa BHOCHT CBOM BKJIaj B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYXaroIeM MUpE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHHS B3aMMOCBSI3H
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
KM3HH KaXI0To wieHa oOmecTBa. CoBpeMeHHass XMMHUsSI KaK HayKa CO3HMIaTeNbHas, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHYecKOi, MNHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmMMM IeNSMM M TNPUHLIUIAMHU CpeIHEro oouiero odpazoBaHus
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHUEHTHUPOB, YCIEITHOTO BKJIIOYEHHUS B JKU3HH COIMYMA,
NIPOIOJDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011asi 1 HeOpraHuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUSI KOTOPBIX
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SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUH 110 HEOPTaHWYECKON XUMUU (C BKITIOYCHUEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSTHI, 3aKOHOB ¥ TEOPUH XHUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUU Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MepBOHAYaJIbHBIC
MIPEJICTABICHHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAITMOHHBIX PU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs TEOPETUUYECKHI MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» O0YYaArOIIUMCS TPEJOCTABISCTCS BO3MOXHOCTh OCO3HATHh
3HAYCHHUE TEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJIOTMYECKUX ITO3HIIHH,
IyO)ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTUA U 3aKOHOMEPHOCTSX MPOTEKAHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu  COJAEpKaHUS, HMMEIUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIQJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEeSTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(POPMAIIMIO U MPUMEHSTH €€ NJIsi TOMOJHEHUsI 3HAHUM, peleHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMeTra « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaronuuxcsi MUPOBO33PEHUYECKON OCHOBBI JIUIsI TOHUMaHUs (HUIOCOPCKUX HACH, TaKHX KaK:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUI MyTEM 3KCIIEPUMEHTA
U pElIeHUs MPOTHBOPEYMN MEXTy HOBBIMH (aKkTaMH M TEOPETHUECKUMHU TMPEANOCHUTKAMU,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mutane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
MNPUHATBIE MPOrpaMMON MO XMMHH TOJIXOJbl K ONPENENCHUIO COJEPKAHHUS M TOCTPOECHUS
npeaMeTa TpelycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX ICHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
00paboTku uWHPOpPMAIUU, HEOOXOMUMBIX s TPUOOpPETEHHs] OMbITa MPAKTUYECKOH U
HCCICA0BATECILCKOM JCITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITIO3HAHUU XUMHUHU.
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B nmpakTuke npenosaBaHus XUMUHM Kak Ha YpOBHE OCHOBHOT'O OOIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHMs, TpU  ONpPEACICHHH COAEPIKATEIbHOM
XapaKTEpUCTUKU LeJied M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYMMOCTU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyiabTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OIIPEEIICHUIO LIEJIe N3YUEHHUs [IPEIMETA SBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLIEH
€CTECTBEHHO-HAYYHOI KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUI MHPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MHUpPE BELIECTB U XUMHUECKHUX SIBJICHUN, UMEIOIINX MECTO B MPUPOJIC, B IPAKTUUECKON U
IMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapaKTepUCTUKA LIeJeil U 3a7a4 U3y4eHHUs MpeaMeTa B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHUOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTETIEHU OTHAETCS NpPEANOYTEeHUE MPAKTUYECKOM KOMIIOHEHTE COJepKaHus OOydyeHHs,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEabHON KHU3HU IS PEIICHHS
MPAKTUYECKHX 3a7au.

B cBs3u c 3TUM Tpu U3YYEHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
PUOOPETAIOT TaKue 1eJIU U 33/1a4H, KakK:

ajganTauus oOydYaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX PpEUICHHWH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMCHECHUEM;

dbopMupoBaHUe Yy O0OyYaroImIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIILHOE 3HAUCHUE IS Pa3IUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHalW3a U 00paboTku WHGPOpPMAIMHN, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OIMbITa
JeSITEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3UIUI IKOJIOTHYECKOH 0€30MaCHOCTH XapaKTepa BIMSHUS BEUIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyJaromuxcsi: CrocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOU U HAyYHO-TIOMYIIpHOU WH(DOPMAIIUYA XUMHUYECKOTO
COJIEpKaHus;
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dbopMupoOBaHUE U pa3BUTHE Y O0YYAIOMIMXCS aCCOLIMATUBHOIO U JIOTUYECKOTO MBIILICHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
MPUPOJONOIB30BaHMS, MOMOJHEHUS YHEPreTUYECKUX PECypCOB U COXPaHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYallUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MPeAMETHON 001acTn «ECTeCTBEHHO-HAYYHBIE PEAMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 ywac B Hepemwo), B 11
kiacce — 34 gaca (1 gac B Henemio).
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COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XMMHUU: €€ BO3HUKHOBEHME, Pa3BUTUE U 3HAYCHHUE B IIOJIYYCHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COEIUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanuum  OpraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAaHUS BAKHEHIIMX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BELIECTB U MX IPEBPAIICHUIN: O3HAKOMIIEHHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpEeBaHUU (ILJIaBJIeHHUE, OOYTJITUBAHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHus |
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJICTaBUTENIN QJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUPOBaHUs, TUAPATALUHU, OKUCIICHHS U OJIMMEpHU3alluN ), OJy4YeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
OPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHEe U XMMUYECKHUE CBOICTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M HpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXKIYy YIVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJ0B. [IpuponHblil ra3 u nomnyTrHble HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUIIEHA U N3YUYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.
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Bbruucnenuss 1mo ypaBHEHMIO XHMMUYECKOW peakuuu (Maccbl, 00bEMA, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xaime oprannyeckie CoeiHHeHUs!

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MEXAy MOJIEKYJaMHU cIUpTOB. JlelficTBHE METaHOIIa U 3TaHOJIA
Ha OpPraHU3M YEJIOBEKA.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOrOaTOMHbIE cHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [lpumeHeHue riulepuHa u
STUJICHIJIUKOJIS.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (pEeaklUuu OKHMCIEHHS U BOCCTAaHOBJIEHHS, KaueCTBEHHBIE DPEaKLIMN),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalM), MoidydeHue M mnpuMeHeHue. CTeapuHOBas U OJIGMHOBas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. I'maponus xxupos. IIpumenenne xupoB. buonorudeckas poiib KUPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TJIOKO3bl), HAaXOXAEHUWE B MPUPOAE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THApOJIn3, KAUeCTBEHHAs peakLus ¢ HOJIOM).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHcCiIeHne sTaHona okcuaom wmenu(ll)), mMHOroaTroMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(Il), B3aumoneiicrBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikalie OpraHn4eckiue COeTMHEHUS.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHue
amMuHOKHUCIOT. [Tentuasl.
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benku kak NnpupoJHBIE BBICOKOMOJIEKYJISIpHBIE coennHeHus. IlepBuuHas, BTOpuuHas U
TPETUYHAsl CTPYKTypa OenKoB. XHMHUYECKHE CBONCTBa OJIKOB: THUAPONU3, NCHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakuuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIs U ITOJIMKOHICHCALIMSL.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO01e ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCUPHUKAIMS, MEPUOAUIHOCTh, HAOIIOACHNE, W3MEpEHHeE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUeCKUe BETUUUHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NuIIeBbIe MPOIYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTAHMSI, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMuyeckudt dneMeHT. AToMm. Sapo aroma, H30TOMBL. JJEKTpOHHas 000J0YKa.
DHepreTUYeCcKrue ypoBHHU, MTOAYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- amemenTsl. OcoOeHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHas: KOH(QUTYpAIIHs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepmommueckas cucrema XuMHYeCKHX daeMeHtoB /I, .
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHMHUYECKHUX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XMMHYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CII0KHBIX BEIIECTB
0 TPYIIaM U epruoaaM. 3HaueHUe MEePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XHUMHUYECKON CBsI3W (KOBAJICHTHAsI
HEMOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 0Opa30BaHUsS KOBAJICHTHOU
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XUMHUYECKOU CBsI3W (OOMEHHBIH M JIOHOPHO-aKIENTOpHBIN). BomopoaHas cBs3b. BaneHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTEeNEeHb OKUCIEHUS. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BELIECTBA. THUNBI KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBsI3b HEOPraHWYECKMX BEIIECTB, NPUHAMICKAIMX K PA3THUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

CkopocTh peakuuu, €€ 3aBHCUMOCTb OT pPa3IM4YHbIX (PakTopoB. OOpaTUMble pEaKLUU.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xummuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTalln3aTropa,
OIPEICIIEHUE CPENBl PACTBOPOB BEIIECTB C NMOMOIIBI0 YHUBEPCAIBHOTO MHIUKATOPA, PEAKLIUN
MOHHOTO OOMeHa), MpOoBeIeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATHUS «MACCOBas JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBONCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMHAYECKUX 3JEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJLIOB. DJIEKTPOXMMHUYECKUU Pl HAMPSIKEHUI
METaJIOB.

XYUMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeETAIIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBpAILlEHHI: H3ydeHUE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, DPELIEHUE HKCIEPUMEHTAIbHBIX
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3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOpaTOPHBIX  OIBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATOMUHUSA C PACTBOPAMM KHUCJIOT U IIEJIOYEH, KaueCTBEHHBIE
peaklMy Ha KATHOHBI METAJIOB).

PacuérHble 3anaun.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0Gecried4eHun SKOJIOTMUECKOM, SHEPreTHYeCKOr U NMUIIEBON Oe30M1acHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEHIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MaCHOI0 MCII0JIb30BaHMsI IPENapaToB ObITOBOM XUMHUHU B IOBCEITHEBHOM JKU3HU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX HMOHATHH,
TaK U NOHSTUM, ABJISIOUIMXCA CUCTEMHBIMU JJI OTIEIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-HAy4Hble IOHATHSA: Hay4HbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, HEpPrus, macca, aroM, 3JEKTPOH, MPOTOH, HEHTPOH, WOH, HU30TOII,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOCHCTEMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasoB., CEJIbCKOXO03SIIICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IIPOMBINIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JIEKTPOHHAS IMPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.
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INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOIPAMMLBI 110 XMUMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
IporpaMM CpPeAHEro oOIiero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meTonuueckoil OCHOBOM Al pPa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpeIMeTa «XUMHs» Ha YpPOBHE CpPEAHEro oOmero o0pa3oBaHHS
BBIJICJIEHBI CIICAYIOLINE COCTaBIIAIONIUE:

OCO3HaHHE OO0YYAIOLUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPaBJIEHHOE Pa3BUTHE BHYTPEHHHMX YOEKIEHHMH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULMNA 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CIHOCOOHOCTH CTaBUTh LEIH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHMYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMuHOCTHBIE Pe3yibTaThl OCBOCHHUS MpenMeTa «XHUMUS» OTpaxaroT cPOPMHUPOBAHHOCTH
OTBITa TIO3HABATENHHONM M TPAKTHYECKOW MAEATENHbHOCTH OOYYAIOMIMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

0CO3HaHMsI 00YYAIOIMMHKCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U O0sI3aHHOCTEH, YBAXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOINCHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BRITIOJTHEHUH XUMHUECKUX IKCTICPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA:

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY M HAaydYHOMY HACJIEIUIO0 OTEYECTBEHHOMN
XUMHU;

yBa)KEHHsI K IpOIEecCy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJI0JICHHH,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, TOCTOSIHHOTO TPYZa YYEHBIX U MPAKTHKOB;
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UHTEpECa M II03HABATEJIBHBIX MOTHBOB B IIOJYYEHUH U MOCIEAYIOLIEM aHaJIU3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallud, CBSI3aHHbIE C XMMUYECKMMU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYICh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IOCTYNKM CBOMX TOBAapuIlEd C NO3MLHUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUNA ITUX MOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOuto/IeHHsT MpaBU O€30MacHOro OOpallleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IMOCIEACTBUI M HENpUATHS BPEAHBIX HPUBBbIUEK (YHOTpEOJIEHUS alKoroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTHE€ B PEIIEHUU MPAKTUYECKUX 3a/Jad COLMAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMUH Ul PELIEHUs] BOIIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpEl OKPYXarollel NPUPOIHOMN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMYECKHE MOCIEACTBUS MPEeIIpPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YpPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTHUKH;
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NOHUMaHMsl CHeun(UKH XUMHUM KaK HAayKH, OCO3HaHHA €€ poiau B (OpMHUPOBaHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUM JJIsl COBPEMEHHOM LMBMIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoi, MNHIIEeBOM U HKOJIOTMYECKOH 0e30macHOCTH, B Pa3BUTHU MEIULUHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENIbHO UCIOJIb30BATh XMMUYECKUE 3HAHUS [Vl pelleHHs polieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTpeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTeMa, HAY4YHbIH (akT, IPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIIEIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecneunBaromue (GopmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH H
COLIMAJIbHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE JACWCTBHUS B IIO3HABATEIHHOW U
COILIMATILHOM TTPaKTHKE.

MertanpeaMeTHbIE PE3YJBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUE€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUIMHU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSTENILHO (OPMYJIMPOBATh M aKTyaJIM3MpPOBaTh MPOOJIEMYy, BCECTOPOHHE &
paccMaTpuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHLIMU LCIIAMU;
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UCIMOJb30BaTh MPH OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH W YCTAHABIMBAaTh HUX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATHh B Ipolecce MO3HAHUSA, UCIONb3YeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIC)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSL
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAO0OJAaTh 3a XOJOM IIpOLEecca, CaMOCTOSTENEHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENIbCKOM U MPOEKTHOM JesTeIbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(dbopMynMpoBaTh 3ampOoChl M TNPUMEHATh pa3IMYHble METO/Abl NpH IOUCKE M OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMAIBbHYIO (OpPMY IpeACcTaBiIeHUus UH(OPMAIH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCHTEIBHO BBIOJHEHUS
NpeI0KEHHOH 3a/1a4H;
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BBICTYIIaTh C MPE3CHTAIMEl Pe3yJbTaTOB IMMO3HABATEIHHOHN AEATEIBHOCTH, IOIyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TMPH BBIIOJHEHUH XHMHUYECKOTO
IKCIEPUMEHTA, NPAKTHUYECKOW paboThl MO HCCIEJAOBAHHIO CBOWCTB HM3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekTa W (OPMYJIUPOBATH BBIBOJBI IO pe3yibTaTaM HpPOBEAEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3HULIUI B X0/1€ 00CYKAEHHUS 1 0OMEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO JEATEILHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeagaraeéMblii aITOPUTM JCHCTBUI TPHU BBINOJHEHUH y4eOHBIX M HCCIEJOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pElIeHHs ¢ YU4ETOM IMOJIyYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CAaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST W KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PCICHHA HPAKTHYCCKUX 3aJad M OSKOJOTIMYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATaOIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOABI, KACIOPOA U a30TCOAEpXKAIINEe COCANHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHUA, JIC)KAINIME B OCHOBC IMOHHWMAHHA
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU M 0€30MaCHOM UCTIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESTEIHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ BBIABJITH XapPaKTCPHBIC MMPU3HAKHU HOHSITHﬁ, YCTaHaBJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/II\/'I HCIIOJIB30BAaTh XMMHUUYCCKYI0O CHMBOJIUKY JJIsI COCTaBJICHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpPMYITT OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJENIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHU YCTaHABIMBATH MPUHAJICKHOCTh N3YYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIacCy/Tpynine CoeIuHeHUI
(YrieBomopoabl, KHUCIOPOJ U  a30TCOJAEpXKAIINEe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE
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COCIMHCHMS), J1aBaTh MM Ha3BaHHWs 1o cucrtemarndeckoi HomeHkiarype (IUPAC), a Taxxke
NPUBOJNUTh TPUBHAJBbHBIC HA3BAaHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJIMKONb, TIMLEPUH, (eHo, (OpMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KUCIOTA, IJIIOK03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiecTB A. M. bytiepoBa 1ist 00bsiCHEHUsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, OSTWIEH, NPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbICeTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUTI0JI03a, aMHUHOYKCYCHas KHCJIOTa), WJUIIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEXKIYy HUMH YPAaBHEHHUSMH COOTBETCTBYIOIIMX XHUMHUYECKUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU O W3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINN);

c(OpPMHPOBAHHOCTh YMEHHH BJIaJIeTh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOAAX HAYYHOI'O
NO3HAHUS, MCIIOJNB3YEMbIX B XHMHUHU TP M3YUYEHUH BEIIECTB M XMMHUYECKHX SBJICHUH
(HaOmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIsl IPUHATHUS PEIICHNH B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX
C BEIL[ECTBAMU M UX MPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHM IUIAHUPOBaTh U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHUH, MOJYYEHUE ITUICHA U U3YYEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPraHWYECKHUX BEIIECTB, JACHATypamus OElIKOB Tpu
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWJIAMH TEXHHKH 0€30TacCHOCTH
npu oOpallleH!H C BEIEeCTBAMU U JTAOOPaTOPHBIM 00OpYIOBaHUEM, HPEICTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN u
(bopMyITHpOBaThH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTAaTOB;

Cc(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nH(popmaruun, UHTepHeT u Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COONIOJAaTh MpaBHJia SKOJOTUYECKH IIeJIecO00pa3HOTo
MOBEJICHUS B OBITY M TPYIOBOH IEATETHHOCTH B IENSIX COXPAHEHHs CBOETO 370POBbS M
OKpY’Kalolie MPUPOJHON Cpelbl, 0OCO3HABATh OMACHOCTH BO3JCHCTBHS Ha JKUBBIC OPTraHU3MBI
OTpeNIeNIEHHBIX OPraHUYeCKUX BelIeCTB, MOHMMAs cMbica mnokasatens [IJK, moscHsATh Ha
IpUMepax CIocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEJAHOTO BO3JEHCTBUSA HAa OPraHU3M
YeJI0BeKa;
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JUIsl 0Oy4aloLUXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSMHU 37I0POBBSI: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIICTIBIX ¥ CA0OBUASIIMX OOYYaIOIIMXCS: YMEHHE WCIOIb30BaTh pelibehHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEICTABICHUN: O XUMHUYECKOW COCTABIISIFOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIU XUMHUU B IMO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpOBAHUU
MBILUICHUST W KYJIbTYPhl JIMYHOCTU, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATUS (XUMUYECKUH JIEMEHT, aTOM, U30TOI, S-, P-, d- ANEKTPOHHBIE OPOUTATI aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBIII O00BEM, BAJIEHTHOCTb, JIIEKTPOOTPULIATEIHHOCTh, CTENEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUITMYECKasi  peméTka, THUIBI XMMHMYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOH  peaKIMh, XUMHYEeCKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAIICHUS DHEPTUU MPU XUMUUYECKHX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHWS,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(aKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEeHUU U O€30MaCHOM HCIOIb30BaHUHN
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYCCKOM JCSITEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHMCAHMM HEOPTaHWYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHMKY JJIi COCTaBICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHWMHUYECKUX PEaKIUil, CHUCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHajbHBIE Ha3BaHHs OTJEIbHBIX HEOPraHUYECKHX BeIIeCTB (yrapHbIl Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETalmi€Hash W3BECTh, NMUThEBAs COJa, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUI OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMUYIECKIX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HOHHAS,
MeTaJuThdecKasi, BOJOPOJAHAs) B COCIWHEHUSIX, TUI KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOTO
BeIleCTBAa (aTOMHAs, MOJEKYJISpHas, MOHHAs, METa/UIMuecKas), XapakTep cpelbl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COCAMHEHUII;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAHUUYECKUX BEIIECTB
M0 UX COCTaBY K OMpPEAEIEHHOMY KJIacCy/Tpynie coeAnHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIE THAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
MIPOTHOCTHUYECKYIO () YHKIIHH,
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c(OpMUPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaTh d3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MennieneeBa, HCMONIB3YS MHOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTANINY, «IHEPreTUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JINMYHbIX KIJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYECKUMMM BEIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroluX BEUIECTB, TEIJIOBOMY d3(PQEeKTy peakiuu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YPAaBHEHUs peaklUii HOHHOIO OOMEHA, YUWThIBasl yCIOBUS, MPU KOTOPBIX 3TU
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHYECKOTO pPaBHOBECHS B 3aBHCHMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJCTaBIeHU 00 OOIIMX HAy4YHBIX MPHUHIMIAX M 3KOJOTMYECKHX MpOoOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00BbEMA ra3oB M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIIECTB, TEIUIOBOro 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUiia MOJIb30BAHUS XUMUYECKON MOCYIAONU U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHYECKUH SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOAOpOAA B MPHUCYTCTBUM KaTaluu3aTopa, OIpPEIETICHHUE Cpeibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoHaT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PELICHHE SKCIEePUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ybTaThl XMMHYECKOTo 3KCIepUMeHTa B (opMe 3amucH YpPaBHEHUIl COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;
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c(OpMHUPOBAHHOCTh YMEHHMH KPUTHUECKH aHAJIM3HPOBATh XUMHUYECKYI0 HH(pOpMAIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBAa MacCOBOM KOMMyHHKauuu, MHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOIaTh MpaBUja SKOJIOTHMYECKH IeJIeCO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaloIllel MPUPOJIHON Cpebl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeaenéHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, moscHsITh Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMIMX OOYYAIOIIMXCA: YMEHHE HCIOJIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

TEMATHYECKOE IIVTAHUPOBAHUE
10 KUIIACC

KosanuecTBo
Ne ni/nn HaumenoBaHue pa3/iejioB M TeM NPOrPaMMbI 4acoB
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2.1 [IpenenbHbIe YyTIeBOAOPOABI — aJIKAHbI
2.2 HenpenenbHbie yrneBogopoabl: alKeHbl, alKagUEHbl, aTKUHbBI

23 ApoMaTn4ecKkue yrieBoaoposl

W N NN

24 [IpupoaHbIe HICTOYHUKH YTIIEBOJOPOAOB U UX IepepadoTKa

—
(98]

Hroro no paszneny
Pa3nen 3. Kuciopoacoaep:kaue opranudeckue coeJUHeHH
3.1 Crnuptsl. ®enon
3.2 Anspaeruabl. KapOoHoBbie KucinoThl. CrokHbIe 3(UpbI
3.3 VYrneBobl
Uroro no pazgeny 13
Pasnen 4. A3oTcoaeprkamme opraHudeckne coelMHeHUus
4.1 AMUHBI. AMUHOKHUCTOTHI. benku 3
Hroro no paszneny

Pa3pnen S. BeicokomMoJieKy aIsIpHbIE COeIMHECHUS

5.1 IInactmaccel. Kayayku. Boigokna

Uroro no pazgeny
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

11 KJIACC
KounyecTBo
Ne n/m HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI 4yacos
Bcero

Paszgea 1. Teopernueckue 0CHOBBI XUMUM

11 Crpoenue atoMoB. Ilepuonnueckuii 3akoH u [lepuonnyeckas 3

cucrtema xumudeckux aemeHToB [1. . MenneneeBa

1.2 Crpoenue BemectBa. MHOroobpasue BeUecTB

1.3 XUMHUYECKUE Peakiuu 6
Wroro no pazueny 13
Paznen 2. Heopranuueckasi xummusi

2.1 Meraiuibl

2.2 Hewmeramisl

23 CBs13b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB
Wroro no pasaeny 17
Pa3nen 3. Xumus u :Ku3Hb

3.1 XUMHS U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34

IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJBbHOMN NPOI'PAMMBI

10 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1 TCOpCTI/I‘{eCKI/IC OCHOBBI Opl"ElHH‘-ICCKOfI XHUMHUU

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHus

1.1

1.2

ChopmupoBaHHOCTH TPEACTABICHUN O XUMHYECKON COCTaBISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHpA, POJIM XUMHUU B TO3HAHUU
SBJICHUA TPUPOABI, B (POPMUPOBAHWUU MBIIUICHUS € KYJbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TIpaMOTHOCTH, HEOOXOIUMOM ISt
pelleHns TPAKTHYECKUX 3aJad U DOKOJIOTHYECKH OOOCHOBAHHOTO

OTHOILLEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOM cpesie

Bnagenue cucreMoil XHMMHYECKHX 3HaHHfI, KOTOpass BKIIHOYACT:

OCHOBOIIOJIararomue IIOHATHUA (MOJIGKYHa, BaJICHTHOCTD,
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ANEKTPOOTPHULIATENIBHOCTh, CTENEHb OKUCJIECHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHasi Macca, MOJISAPHBIA OO0BEM, YIIIEPOIHBIN CKEJeT,
(GyHKIMOHANbHASL ~ TpyNNa,  pagukan,  H30Mepus,  HM30MEpHI,
TOMOJIOTHYECKUH psii, T'OMOJIOTH, YIJIEBOJOPOJbl, KHUCIOPOIA- U
a30TCOZIEPIKAIEe COECTUHEHUs, OHOJIOTMYECKH AKTHUBHBIE BEIECTBA
(yrneBogpl, >KHUpPBI, O€NKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COECJUHEHHUs); TEOPUM U 3aKOHBbI (Teopus
XMMHUYECKOIO CTpPOEHMs] opraHudeckux Bemects A.M. byrieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUU SI3BIK XHMHUH, (AKTOJIOTHUYECKUE
CBEJCHHUS O CBOWCTBAaX, COCTaBE, MOIY4YEHMH M OE30IacCHOM
UCIOJb30BAHUM  BAKHEMIIMX HEOPraHMYECKMX M  OPraHUYECKHUX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCI0OBCKA

ChopMupoBaHHOCTh YMEHHM BBIABIATH XapaKTepHbIE MPHU3HAKU
L3 MOHATHM,  yCTaHaBIMBaThb WX  B3aUMOCBS3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME TOHITHS TP ONHCAHUM COCTaBa, CTPOCHUS U

MIPEeBpPALICHUI OPraHUYEeCKUX COeTMHEHUN

c(OPMUPOBAHHOCTh YMEHHH HCIIOJIB30BATh XMUMHUYECKYIO CHMBOJIUKY
JUISL COCTaBIICHUSI MOJIEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
14 COKpaméHHOM) (opMyn OpraHMYECKUX BEUIECTB U  ypaBHEHUH
' XUMUYECKUX PEAKIIUM, U3TOTABIMBATh MOJIETTH MOJIEKYJI OPTaHUYECKHIX

BEIIECTB JJI WJUTIOCTPAIMH WX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS

CdopmupoBaHHOCTh ~ YMEHHMM  yCTaHaBIMBaThb  MPUHAJIEKHOCTh
U3Y4YECHHBIX OPraHMYECKMX BELIECTB IO MX COCTaBy M CTPOCHHIO K
L5 onpeneN€éHHOMY Kjaccy (Tpynme) coeluHeHMH (YrJIeBOAOpPO/bI,
' KHCIIOPOJI M a30TCOJEP)KAIUE COEAMHEHHUS, BBICOKOMOJIEKYJISPHBIE

COEIUHEHMs), JaBaTh MM  Ha3BaHUA [0  CHCTEMaTHYECKOU

HoMmeHkiarype (IUPAC)

15 C(I)OpMHpOBaHHOCTB YMCHUA ONPCACIATh BUABI XUMHYECKOM CBS3U B

OpTraHUYCCKUX COCIUHCHUAX (O,Z[I/IHapHBIC u I(paTHBIe)

C(I)OpMHpOBaHHOCTB YMCHHA MMPUMCHSATD: ITOJIOXKCHHUA TCOpUU
16 CTPOCHUSA OPraHUYCCKHUX BCILICCTB AM. EyTHCpOBa JJIA 00BsICHEHHS

3aBUCHMOCTH CBOWCTB BEIIECTB OT WX COCTaBa M CTPOEHUS, 3aKOH
COXpaHEHHUS MaCChI BEIIECTB

YrieBoaopobl. Kucnopoaconepxariue Hu a30TcoJIepKalre
OpraHUYEeCcKUEe COeANHEHUS. BBICOKOMOIIEKYISIPHBIE COETUHEHUS

21 CdopmupoBaHHOCTh yMEHUN NPUBOAWTHL TPUBHAJIbHBIE Ha3BaHUS

OTACJIbHBIX OPraHUYCCKHUX BCHICCTB (Z-)TI/IJIGH, MPOMNUJICH, AallCTHIICH,
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STWICHTJIUKOb, TIUIEpUH, (eHON, (QOopMalbIerujl, ameTaabIeTu,
MypaBbUHAas KHCJIOTA, YKCYCHasi KHUCJIOTa, OJICMHOBAas KUCJOTA,
CTeapuHOBas KHCJIOTa, TJIOKO03a, (GPYyKTO3a, Kpaxmal, IeUIII03a,

TJTALIVH)

ChopMHpPOBAaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nYecKue W XHMHUYECKHE CBOWCTBA THIMYHBIX IIPEJICTaBUTEIICH
paSHI/I‘-IHBIX KJIaCCOB OpI‘aHI/I‘-IeCKI/IX BCIICCTB (MeTaH, 9TaH, 3THUJICH,
2.2 MpPONWJICH, aneTwiieH, OyramueH-1,3, wmermnOyramuen-1,3, Oenzodn,
METaHOJI, TAHOJ, STUICHIJIMKOJb, TNIMIEPHH, (SHOJ, aleTaabIeru,
MypaBbHHAsS M YKCYCHasi KHCJIOTBI, TJIFOKO3a, Kpaxmall, IeJUIIJI03a,

aMUHOYKCYCHasl KUCJIOTa)

CpopMHUpPOBAaHHOCTh YMEHUSI WUTIOCTPUPOBATH T€HETHUECKYIO CBS3b
)3 MEXKIY  TUIHYHBIMM  NPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHUYECKUX BEUIECTB YPABHEHUSMU COOTBETCTBYIOINX XUMHUYECKUX

peaKuii ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (hopMyIT

CdopmupoBaHHOCTH YMEHHUS XapaKkTepu30BaTh UCTOYHUKHU
2.4 YIIEBOJIOPOAHOTO CHIPbs (HEDTh, MPUPOIHBIA ra3, yroib), CIOCOOBI NX

nepepaboTKH U MPAKTHYECKOE MPUMEHEHHE MPOTyKTOB IePepadOTKH
3 XUMHUS U KU3HL. PacuéTrl

CpopMUpOBaHHOCTH YMEHUM BIAJETh CUCTEMON 3HAHHI 00 OCHOBHBIX
METOJIaX HAyYHOTO IMO3HAHUS, MCIIOIh3yeMbIX B XHMHH TIPH U3YYCHUU
31 BEUIECTB W XHMMHYECKUX SBIEHUN (HaONOJeHUE, H3MepeHue,
' JKCIIEPUMEHT, MOJICTTUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYCCKHE 3HAHWS I TPHHITHS PENICHHA B KOHKPETHBIX

JKU3HCHHBIX CUTYyallHuAX, CBA3AHHBIX C BEIIECCTBAMU U UX IPUMCHCHHUEM

ChopMHUpOBAaHHOCTH yYMEHUW COONIOAATh TIpaBWJIAa TOJIb30BAHUS
319 XUMUYECKON TIOCYOM M JIabOpaTOpHBIM OOOPYIOBAHHEM, a TaKXKe
npaBmiia o0palleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMHU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATh U BBITOIHATH XUMHUYECKHMA
IKCTIEPUMEHT (TPEBpAIEHUsI OPTAHUYECKUX BEIIECTB IIPH HArPEBaHUH,
MOJTyYeHHE STUJICHA U U3yYCHHE €T0 CBOWCTB, KAYECTBEHHBIC PEaKIHH
OpPraHUYECKUX BEIECTB, JeHATypauusi OeNKOB IpH HarpeBaHUM,
33 L[BETHBIE PEaKIUU OEJIKOB) B COOTBETCTBUU C TMPABUIAMHU TEXHUKHU
0e30MmacHOCTH Tpu OOpalleHUH C BEIIeCTBAaMU U JIaOOPaTOPHBIM
obopynoBaHUEM; NPEICTABIATh pE3yJIbTAThI XUMUYECKOTO
9KCHEpUMEHTa B (QoOpMe 3alucu ypaBHEHMH COOTBETCTBYIOIIUX

peakiuii 1 GopMyJIMpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB
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3.4

3.5

3.6

11 KIIACC

Kon

NpOBepPsIeMOro
pe3yJabTara

1

1.1

ChopMupoBaHHOCTh YMEHHM MPOBOANUTH BBIYUCICHUS IO XUMUYECKUM
ypaBHEHHUAM (Macchl, 00bEMa, KOITUYECTBA MCXOJHOTO BELIECTBA HIIU
MIPOJYKTa PEaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO

13 UCXOJHBIX BEHIECCTB UJIU ITPOAYKTOB peaKHI/H/I)

CdopmupoBaHHOCTH YMEHHH KPUTHYECKH aHaAJIM3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, MOJIy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB

(cpencTBa MaccoBoit nuopmaruu, cetb IHTepHET U ipyrue)

ChopmupoBaHHOCTE yMEHHI COONIOAATh MPaBWIA HDKOJIOTHUYECKU
1eJ1eco00pa3HOro MOBENEHUS B OBITY W TPYAOBOW NEATEIHLHOCTH B
LEISIX COXPAaHEHUS CBOEro 3J0pPOBbS M OKDPYXKAIOIIEH IPUPOIHOU
Cpelpl, OCO3HaBaThb ONACHOCTb BO3JCHCTBHS Ha JKUBBIE OPraHU3MBI
ONpEIEIEHHBIX OPraHNYECKUX BELIECTB, IIOHUMAsl CMBICI IOKa3aTess
[IAK (nmpenenbHO AONMYCTUMOM  KOHLEHTpALUHM), MOSCHATH Ha
IpPUMEPax CIOCOObl YMEHBIIEHUS M MPEJOTBPALCHHUS HUX BPEAHOTO

BO3JIcHCTBUS Ha OpraHu3M 4YCJIOBCKaA

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

TeopeTnyeckre OCHOBBI XUMUU

Brmagenne cucremMol XMMUYECKMX 3HAaHWW, KOTOpas BKJIFOYAET:
OCHOBOIIOJIAraroIMe  MOHATHS  (XMMHUYECKHI  DIIEMEHT,  aToM,
9JIEKTPOHHAs 000JI0YKa aTOMa, §-, p-, d-dJIEKTPOHHBIE OPOUTAIIN aTOMOB,
WOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHUILIATEIILHOCTh, CTENEHb
OKHCJICHMS, XMMHYECKas CBSA3b, MOJIb, MOJIIpHas Macca, MOJIIPHBIN
00bEM, KpUCTAIMYEeCcKas pemeérka, THIBI XUMHYECKUX peakiui
(OKUCITUTENbHO-BOCCTAHOBUTENBHBIE, 9K30- U JHJOTEPMHUYECKHE,
peaku HOHHOTO OOMEHa), pacTBOP, SJIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIUTUYECKAs  JUCCOLMALMUS, OKHUCIUTENb, BOCCTAaHOBUTEID,
CKOPOCTh XMMHUYECKOW PEaKIH, XMMHYECKOe PAaBHOBECHE); TEOPHU U
3aKOHBI (TEOpHsl AIEKTPOIUTHYECKOM aucconuanuy, [leproanueckuii
3akoH J[.J. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XUMHHU, (PAaKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, IMOJY4YEHMH U OE30MaCHOM HCIIOIb30BAaHUM Ba)KHEHIIMX

HCOPraHNM4YCCKHUX BCIICCTB B 6BITy u HpaKTH‘ICCKOfI ACATCIIbHOCTHU
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1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.11

YCJIOBCKa

ChopmMupoBaHHOCTh yYMEHMI BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBSA3b HM3YYCHHBIX MOHSITHI, MNPUMEHSATh COOTBETCTBYIOIIUE
MOHATUSA TIPU ONHMCAHUM CTPOCHUSI U CBOMCTB HEOPTraHUYECKUX
BEUIECTB M MX TMPEBpAICHUN; BBISBIATH B3aUMOCBSI3b XHUMHUYECKHUX
3HAHUU C MOHATUSIMU u MpeICTaBICHUSIMU TPYTUX

CCTCCTBCHHOHAYYHBIX IPCIAMCTOB

Branenve OCHOBHBIMH METOJIaMHU HAy4YHOTO T[IO3HAHUSI BEIIECTB U
XUMHUYECKHX sBIICHUN (HAOmIONeHWe, W3MEpEeHHUe, JKCIICPHUMEHT,

MOJICIIMPOBAHNE)

CdopMHpOBaHHOCTh YMEHMUH ONPEIENATh BaJCHTHOCTh M CTENEHb
OKUCJICHUS XHUMHMUYECKUX DJIIEMEHTOB B COCAUHEHHUAX Ppa3IMYHOIO
cocTaBa, BMJ  XMMHUYECKOH  CBs3u  (KOBaJeHTHas, MOHHasd,
MeTaJlJIn4yecKasi, BOAOPOJHAs) B COCAUHEHUSX, TUIl KPUCTAIIMUECKON
peIETKH KOHKPETHOI'O BEIleCTBA (aTOMHAs, MOJEKYJspHas, UOHHAsd,

MeTaJIJ'II/I‘leCKaSI)

CdopmupoBaHHOCTh YMEHUN OMPEAENATh XapakTep Cpellbl B BOIHBIX

PacTBOpAX HCOPIraHUICCKUX COG,Z[I/IHCHI/Iﬁ

ChopmupoBaHHOCTh ~ yYMEHHUS  KJIacCU(UUIUPOBATH  XUMHUYECKUE
peakiuu Mo pa3iIuyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrolmx
BEILIECTB, TEIUIOBOMY d(deKTy peakiuu, HU3MEHEHUIO CTerneHen
OKHCJICHUSI ~ DJIEMEHTOB,  OOpaTUMOCTH  pEakIuH,  Y4aCTHUIO

KaTajn3aropa)

CpopMHUpPOBAaHHOCTP YMEHHMM  COCTaBJISTh ypPaBHEHHUS  peaKIuit
pPa3IUYHBIX THUIOB, TOJHBIE M COKpAIIEHHBIE YpaBHEHUS peaKlun
MOHHOT'O OOMEHA, YUUTHIBAs YCIOBHS, MPU KOTOPHIX 3TH PEAKIIUU UAYT
710 KOHIIa

ChopmupoBaHHOCTE YMEHUH MPOBOIUTH PEAKITUH, MOATBEPKIAIONTNE
KAueCTBEHHBIM COCTaB  pa3IUYHBIX HEOPTaHWYCCKHX  BEIIECTB,
pacrmo3HaBaTh OIBITHBIM NYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX

pacTBOpax HCOPraHNICCKUX BCIICCTB

CdopmupoBaHHOCTh YMEHHI PaCKpBIBATh CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEIBHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajaHca dTHX PeaKIni

ChopMHUpPOBAaHHOCT, yMEHHH OOBSCHITh 3aBUCHUMOCTH CKOPOCTH

XUMHYECKON peaklMy OT Pa3iNyHbIX (PaKTOPOB

ChopMHUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
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2.1

2.2

23

24

2.5

2.6

2.7

XUMHUYCCKOI'0 PaBHOBCCHUSA B 3aBUCUMOCTH OT BHCHIHCTO BO3ILCI>1CTBHH

(mpunnun Jle [larense)
OO01mas u HeopraHUYeCcKasi XUMUS

CdopmupoBaHHOCTE yYMEHUW pacKpbIBaTh CMBICT [lepuonndeckoro
3aKOHa J.N. MeHnneneeBa u JIEMOHCTPHUPOBATh ero
CHUCTEMATU3HUPYIONIYIO,  OOBSCHUTEIBHYIO M  IPOTHOCTHYECKYIO
byHKIIIN

ChopMHUpPOBAaHHOCTh YMEHUN XapaKTEPHU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cucrembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATUSA «S-, p-, d-dJIEKTPOHHBIC OpPOUTATINY, <«OHEPIECTHUYECCKUE
YPOBHU»,  OOBSCHATH  3aKOHOMEPHOCTM  M3MEHEHHsS  CBOMCTB
XUMUYECKHUX AJIEMEHTOB M MX COEAMHEHUHN MO MepuojamM U Trpymnnam

[Iepnonnueckoi cucreMsl XuMu4ecKux 3y1eMeHToB [I.1. Menneneesa

CdopmMupoBaHHOCTh YMEHUH XapaKTepU30BaTh (ONMUCHIBATH) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BEIECTB Pa3IMYHbIX KJIACCOB,
NOJTBEPXk/aTh  CYLIECTBOBAHME  TI'E€HETHYECKOHM  CBA3M  MEXIY
HEOpraHMYECKMMU  BEUIECTBAMM  C  IIOMOUIbIO  ypaBHEHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  IPUHAAJIEKHOCTh
HEOPraHWYECKUX BEHIECTB 0 MX COCTaBYy K ONPEACIEHHOMY KJlaccy
(rpynme) coenMHEHMH (MPOCTHIE BELIECTBA — METaIbl M HEMETaJlIbl,

OKCHJbI, OCHOBAaHUA, KUCJIOTHI, aM(l)OTepHLIe TUAPOKCUBI, COJ'II/I)

ChopMupOBaHHOCTh YMEHUH MCIIOIB30BaTh XMMUYECKYI0 CHUMBOJIUKY
Ul cOCTaBleHMs (OpMYJT BEIIECTB M ypaBHEHHH XUMHUYECKUX
peakuuii, cuctemarnyeckyro HomeHkinarypy (IUPAC) u TpuBuaibHble
Ha3BaHMs OTJEIbHBIX HEOPraHMYECKHUX BellecTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHaK, TaméHas W3BECTb, HETall€Has W3BECTb,

MATHEBAs COJIA, TUPUT U JIPYTHUE)

CdopmupoBaHHOCTh yYMEHMI XapaKTepU30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPK/IaTh  CYIIECTBOBAHWE  TCHETHYECKOM  CBS3M  MEXKIY
HEOPraHUYECKUMHU BEILECTBAMHU c MIOMOIIbIO yYpaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

ChopMUPOBAaHHOCTh YMEHHUH TUIAHUPOBATH M BBITIOHATH XUMUYCCKUH
OKCHEPUMEHT (pa3jioKeHUE TMEPOKCHAa BOJOPOJA B TMPUCYTCTBHU
KaTaJn3aropa, OnpeeiieHHe Cpebl PaCTBOPOB BEIIECTB C MOMOIIBIO

YHHUBEpPCAIbHOIO HWHAMKATOpa, BIMSHUE pa3IMYHBIX (AKTOPOB Ha
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2.8

2.9

3.1

3.2

33

34

3.5

CKOPOCTh ~XHMHYECKOH peakiu, peakuud HOHHOro oOMEeHa,
KayecTBEHHBIC PEAaKLUHU Ha Cynb(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, Ha
KaTHUOH aMMOHHS, pElIEHHE SKCHEePUMEHTANbHBIX 3a/ad M0 TeMaM
«Metamnel» u «HemeTanabsl») B COOTBETCTBUU C MPaBHIIAMU TEXHHUKHU
0€30MacHOCTH TpH OOpaIleHUH C BEIIECTBAMH M J1aOOPaTOPHBIM
000pyI0BaHUEM; MPEICTABISAThH pe3ybTaThI XUMHYECKOTO
JKCIIepUMEHTa B (opMme 3amucu YpaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTaTOB
ChopmupoBaHHOCTh YMEHHMI COONIOAATh MpaBWiia IOJIb30BAHUS
XUMHUYECKON Tocynoil ¥ nabopaTopHbIM OOOpYIOBaHUEM, a TakKkKe
MpaBujIa oOpalieHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHSIMU
10 BBITIOJTHEHUIO JJAOOPATOPHBIX XMMHYECKHIX OIBITOB
CdopmMupoBaHHOCTH YMEHHI XapaKkTepPU30BaTh XUMHYECKHE
MIPOLIECCHI, JISKAIUE B OCHOBE MPOMBIIIEHHOTO TMOTYyYEHUS! CEpPHOMN
KHCIIOTBI, aMMHaKa, a TaKkke cPOpMHUPOBAHHOCTH MPEACTaBICHUI 00
O0mMX HAy4YHBIX MPUHIOUIAX ©  OKOJOTHYECKUX  Mpodiemax

XMMHYECKOTO IMPOU3BOJCTBA
XUMHUS U KU3HL. PacuéTrl

CdopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBISIOLICH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, pPOJIM XHUMUU B [O3HAHUU
SBIIGHUWA TPHUPOABI, B (POPMUPOBAHWU MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TI'PaMOTHOCTH, HEOOXOAMMOM s
pelieHusl NPaKTUYEeCKUX 3a7ad W SKOJIOTMYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON cpesie

CdopMupoBaHHOCTH YMEHHI KPUTHYECKH aHaJIM3UPOBATH
XUMHUYECKYI0 HH(POpPMAIUIO, TMOTYy4aeMyl H3 pPa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

ChopMupoBaHHOCTh YMEHUH COOMIOAATh MpPaBUIIa HKOJOTHUECKU
1enecoo0pa3Horo MoBeNeHUsS B OBITY M TPYAOBOM JESTEIBHOCTH B
LEISIX COXPAHEHUs CBOErO 3JI0pPOBbS M OKPYXKAIOUIEH NPUPOAHON
Cpenbl

Oco3HaBaTh  OMAaCHOCTh BO3JCWCTBUS HA JKHUBbIE OPraHU3MbI
OTpeIeNIEHHBIX BEIIeCTB, MOHUMas cMbIc nokasaresns [1/1K, noscHaTh
Ha mmpumMepax CIIOCOOBI YMCHBIICHUSA U MMPEAOTBPALICHUA UX BPECIHOI'O
BO3JICHCTBUS HA OPraHU3M YeJIOBeKa

CdopMupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c

HCIIOJIB30BAHHUEM IIOHATHA «MaACCOBasA O0JIsI BCIUICCTBA B PaCTBOPC),
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00BEMHBIX OTHOIICHHMI Tra3oB npru XUMHYCCKUX PCAKIUAX, MACChI
BCIICCTBA HJIN 00BEéMa razoB IO HN3BCCTHOMY KOJMYCCTBY BCHICCTBA,
Macce€ HJiIn O6’béMy OJHOI'0 M3 Y4YaCTBYIOHIUMX B PCAKIMHU BCIICCTB,
TCIIJIOBOI'O B(b(l)eKTa p€akiuu Ha OCHOBE 3aKOHOB COXPaHCHHS MAaCCBhL

BCHICCTB, ITPCBPALLICHUA U COXPAHCHHUA SHCPIUU
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Teopernyeckre OCHOBBI OPraHMYECKON XUMHUU

[Ipenmer opraHuyeckod XHWMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAYEHUE B
1.1 MOJIyYEHUU HOBBIX BEIIECTB M MaTepHaloB. Teopust CTPOCHUsSI OpPraHUYECKUX

coequHenniit A.M. BytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMysibl OpraHM4ecKMX BemiecTB. ['omonorus, wuzomepus.
1.2 XuMuyeckasi CBA3b B OPTaHUYECKUX COCIUHEHHSIX — OJMHApHBIE M KpaTHbIC

csi3u. [IpencrasieHne o KiaccuGUKAIMM OPraHUIeCKIX BEIICCTB

13 Homenknatrypa opraHuyecKux COEIMHEHUHN (CHCTEeMaTHuYecKas) U TPUBUAJIbHbIE

Ha3BaHUS BaXKHEUIITNX Hpe[[CTaBI/ITeJIeﬁ KJIaCCOB OPraHNYCCKNX BCHICCTB
2 Vri1eBo10pOIBI

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
2.1 MPEJCTaBUTENN AIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaXOKIACHUEC B IPUPOAC, ITOJTYYCHUC U IIPUMCHCHUC

AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH U MMPOIMNUJICH —
29 HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (1)I/I3I/ILICCKI/IG 1 XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUSA, TAJIOTCHHUPOBAHUA, THUApATaAlWU, OKUCICHUA U

HOJ'II/IMepI/I3aHI/II/I), MOJIY4YCHHEC U IPUMCHCHUC

Anxaguensl: Oyraauen-1,3 u MetunOyragueH-1,3: cTpoeHue, BaxHeiue
23 XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cMHTETHUECKOTO

KayuyKa U Pe3HHbI

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUH, TOMOJIOTMYECKHUI pAan. AI_IGTI/IJ'ICH -
24 HpOCTCﬁHIHﬁ MMPpEACTAaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHC, (1)I/I3I/I‘-ICCKI/IC n

XUMHUYECKHE CBOWMCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAHMSI, THIPATALIUH,

TOpPEHMsI ), TOJyYEeHUE U IPUMEHEHHE

Apenbl. beH3on: cocraB, cTpoeHue, (uU3MUECKHMEe M XMMHUYECKHE CBOMCTBA
(peakuuy raJoreHMpoBaHMs M1 HUTPOBAHUS ), MOTy4YeHUE U puMeHeHue. Tomyout:
)5 COCTaB, CTpoeHHe, (u3nyeckue M XUMHUYECKHE CBOMCTBAa  (peakuuu
' TaJIOTEHUPOBAHNUSA WM HUTPOBAHHUsA), MOJIYyYEHHUE WM TNpUMEHEHHE. TOKCHYHOCTh

apeHoB. ['eHeTHuyeckasl CBsI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAUICKAIIMMHU K

Pa3IMYHBIM Ki1accaM

2.6 [IpupoHbIE ICTOYHUKH YTIIEBOAOPOIOB. [IprpogHbIii ra3 1 momyTHRIE HEPTIHBIE
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ra3sl. Heg1p u e€ mpoucxoxaenue. CrnocoOsl nepepaboTKi He(TH: MEPETrOHKa,
KPEKUHT (TePMHUYECKUH, KaTtanuTudeckuid), nuponus. [IpogykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITYy. KaMmeHHbIH yroiap u

MIPOJYKTHI €T0 MepepadoTKu
3 Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3NUECKHE
M XUMHYECKHE  CBOWCTBa  (peakuum  C aKTUBHBIMH  METaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), IMpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
31 MOJIEKYyJIJaMl COUpPTOB. JlelicTBHME METaHOJa M ATaHOJa HAa OpPraHu3M YeJOBEKa.
. MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIUKOIb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE U
XUMUYECKUE CBOWCTBA  (B3aUMOJEHCTBUE CO  IICJOYHBIMU  METaJJIaMH,
KaueCTBEHHAsl peakIusi Ha MHOTOATOMHBIE CNHPTHI). JleficTBME HA OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCPHUHA U STHJICHIJIMKOJIA

@deHoJI:  CTpOEHHUE MOJCKYJbl, (U3NYECKUEe ¢ XUMHYECKHE CBOWCTBA.

3.2
Tokcuunocts penona. [lpumenenue peHona

Anpaeruapl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, (U3HICCKUE H
33 XUMHUYECKHE CBOMCTBA (PEAKIIMM OKUCICHUS W BOCCTAHOBJICHHS, KAY€CTBECHHBIC

peaxkiuun), noJy4eHue U NpUuMeHEHUe

OHOOCHOBHBIE TpefeibHble KapOOHOBbIE KHUCIOTHl. MypaBbHHAs U YKCYCHas
KHCIIOTBI: CTPOEHHE, (PU3HUECKHE U XMMHYECKHUE CBOICTBA (CBOMCTBA, OOIIME JIs
3.4 Kjlacca KHCJIOT, peakius JTepuuKanuu), TMOJydyeHHE U IpPUMEHEHHeE.
CreapuHOBasi M OJEMHOBAsl KUCIOTHI KaK MPEICTaBUTEIN BBICHIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeNCTBHE

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXKHBIX
3.5 s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonorunueckas posb
KHUPOB
VYrneBoabl: cocTaB, Kilaccu(uKanus yriaeBoaoB (MOHO-, AM- U MOJMCAXapHJIb).
I'moko3a — mpocredmmii MoOHOcaxapua: OCOOCHHOCTH CTPOEHHSI MOJIEKYIIbI,
¢du3nyeckre 1 XUMHUYECKUE CBOICTBa (B3aumozelicTBue ¢ ruapokcuaom meau(1l),
16 OKHCJICHME aMMHauyHbIM pacTBOpoM okcuga cepebpa(l), BoccranoBieHue,
' OpO’KeHHE TIIOKO3bl), HaXOXKJIEHHE B MPUPOJE, MPUMEHEHHE, OHOJIoruuecKas

ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u 1memiono3a Kak

pUpoAHblE moiauMepbl. CTpoeHHE KpaxMmana M LeuIosio3bl. Pusznueckue u

XUMHYECKHE CBOIMCTBA Kpaxmaia (TUIPOIN3, Ka4eCTBEHHAs PEaKIUs C HOIO0M)
4 A30TcoieprKalliie OpraHnyecKue CoeAMHEHUs

41 AMHMHOKHUCIIOTE KakK aM(I)OTepHLIC OpTraHU4YCCKUC COCIAUHCHUA. dusznueckue u

XMMHUYECKHE CBOMCTBAa aMHHOKHCIOT (Ha IpumMepe riauiuHa). buonorumueckoe
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3HAa4YCHUEC aMHMHOKHUCIIOT. HGHTI/I,Z[BI

benku kak mpHpPOJHBIE BBICOKOMOJICKYJSIpHBIE coequHeHus. llepBuunas,
4.2 BTOpUYHAS U TPETUYHAs CTPYKTypa OeNKOB. XHWMHYECKHE CBOMCTBAa OEIKOB:

TUApOoJIn3, A€HaTypanus, KaYCCTBCHHBIC pCaKIIMKU Ha OenKu
5 BBICOKOMOJIEKYIIAPHBIE COCITUHEHUS

OCHOBHBIE TOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCAMHEHHUI: MOHOMED,
51 MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINH, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAUHEHHH —

noJiMmMepurs3alAa U NOJUKOHACHCAIUA

OKCIIEpUMEHTAJIBHBIE METOABl HM3Yy4YEHUs BEUIECTB M UX IPEBpALICHUI:
52 03HaKOMJIEHHE ¢ 00pa3liaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Teopernueckne OCHOBBI XUMUHN

XUMHUECKUH dyIeMeHT. ATOM. SIpo atoma, W30TOMNBI. DJIEKTPOHHAs 000JIOUKA.
11 DHEpPreTUYEeCKue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOHUTAIH, S-, p-, d-DIIEMEHTHI.
OcoOeHHOCTH pacIpeesIeHUs] JIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB

MEPBbIX YETHIPEX NEPUOJOB. DIEKTPOHHAS KOH(UTYpaLlUsi aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMHIecKux 3aeMeHToB 1. 1.
MenpeneeBa. Cps3p mnepuoanyeckoro 3akoHa U llepuonnueckoil cucTeMbl
12 xuMuyeckux vieMeHToB /.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
' aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB XUMHUYECKHX OJJIEMEHTOB H

o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyIIaM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKHU

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHABI XUMHUYECKOW  CBSI3U
13 (koBaJieHTHAs HEMOJISIpHAsT W TOJSpHas, HWOHHAs, MeTandeckas). VoHBI:
KaTHOHBI U aHUOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLIENTOPHBIH). BogopoaHas cBs3b
1.4 BanenTtHOoCTb. DneKTpooTpULIaTENBbHOCTh. CTENEHb OKUCIIEHUS

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
15 COCTaBa BELIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTbH CBOMICTBa
BEIIECTB OT THINA KpUCTAUIMYECKOM pemeTku. IloHsATHE O AMCHEepCHBIX

cucremax. VcTuHHBIE B KOJUIOUJHBIC PaCTBOPEI. MaccoBas J0JIA BEUIECTBA B
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pacTBope

L6 Krnaccudukanus Heopraunueckux coequHeHnii. HomeHknatypa HeopraHmueckux

BCIICCTB

Xumuueckas peakuus. Krnaccudukanus XUMHYECKUX peakuui B
1.7 HEOPraHUYeCKOW M OPraHMYEeCKOM XUMHUU. 3aKOH COXpPAHEHHUS MAacCChl BEIIECTB,

3aKOH COXPAHEHUSI ¥ TIPEBPAIICHHUSI SHEPIUH TIPU XUMUUYECKHUX PEaAKIIUSX
1.8 CKOpOCTh peaKiyi, e€ 3aBUCUMOCTh OT Pa3IMYHBIX (HPaKTOPOB

19 OOpatumbie peakiuu. XUMHYECKOe paBHOBecue. DaKTOpBI, BIUSIONME HA

coCcTosiHUE XUMHU4eckoro papHoBecus. [Tpunnun Jle [llatense

9J'IeKTpOJ'II/ITI/ILIeCKa$I JUucconuanmsi. CunpHple U cia0Oble OJICKTPOJINTEL. Cpena
1.10 BOIHBIX paCTBOPOB BCHICCTB: KUCJIas, HeﬁTpa.]'H:HafI, menoyHas. Peakuyy HOHHOTO

obmMeHa
1.11 OKHCIHUTETbHO-BOCCTAHOBUTEIBHbIC PEAKIINH
2 Heopranudeckast XuMust

Hemeramnsl. [lonoxxenne HemeramwioB B lleproanyeckoil cucreMe XMMUYECKUX
anemenToB JI.MI. MenzeneeBa 1 0COOEHHOCTU CTpPOEHUs aTOMOB. Puznyeckue

2.1
CBOMCTBa HEMETAJIJIOB. AJIJIOTpOHI/IH HEMCTAIIOB (Ha IpuUMEpPC KUCJI0pOJaa, CCPLI,

dbocdopa u yraepoaa)

XUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAIJIOB (TaJIOTEHOB, CEphbl, a30Ta,
) dbochopa, yrmepoga U KpeMHHUS) U UX  COEAMHEHUH  (OKCHIOB,
' KHCIIOPOJICOICPIKAIUX ~ KHUCIIOT, BOJOPOJHBIX coenuHeHwil). [IpuMeHeHue

BOXKHENIINX HEMETAIJIOB U UX COEIUHEHUN

Meramnsl. Ilonoxenne wmeramwioB B Ilepuogudeckol cucTEME XUMHYECKUX
23 anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasoB. Obune ¢puszndyeckue cBoiicTBa MetamioB. CIiiaBbl METAJIOB.

DNEKTPOXUMHUYECKUN Psijl HAllPsHKEHUH METallJIoB
XUMUYECKHE CBOWCTBA BAXKHEHIIMX METAIIOB (HATPHUM, Kalui, KalbIIHi,
2.4 MarHui, aJlOMUHUN, ITUHK, XpOM, JKelie30, MeIb) U WX coeauHeHui. OOmme

CHOCOObI MOJTy4YeHHs] METaUIOB. [I[pruMeHeHne MeTauioB B ObITY U TEXHUKE

25 I'emeTnueckas CBSI3b HCOPraHNYCCKUX BCIICCTB, IPHUHAMICKANIUX K Pa3JIMIYHBIM

KJIaccaM
3 XUMUSA U KA3HB

Pone xumMum B oOecredeHWH HSKOJOTUYECKOW, JSHEPTeTHYECKOW W THIIEBOU
3.1 0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHWYCCKHUX peaKLII/Iﬁ

3.2 [IpencraBnenus o0 OOIIMX HAYYHBIX MPUHLUIAX MPOMBINUIEHHOTO MOTYYEHUS
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BOXHEHIIMX BELIECTB. YENOBEK B MHUpE BELIECTB MU MATEPHUAIOB: BAXKHEUILIHE

CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MaTEpUalibl, KPackKH, CTEKIIO,

KepamMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATepUaJibl, OPraHUYEeCKUE U

MUHEpaJIbHBIC YI00pEHUS

XuMHUA UM 3J0pOBbE YEJIOBEKA: IpaBWJIa MCIIOJIb30BaHUS JIEKAPCTBEHHBIX
33 MpenaparoB, MpaBuiia 0€30MaCHOTO MCITOIB30BaHUS MPENapaToB OBITOBON XUMHH

B IIOBCEHEBHOU KU3HU
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Jluct cornacoBaHus k gokymeHTy Ne 281 ot 02.10.2025
MHnumnaTop cornacoBaHus: lonosaHoe B.B. dnpektop
CornacoBaHne nHnyuupoBaHo: 02.10.2025 12:51

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 ["onosaHoB B.B. A

02.10.2025 - 12:51

[okymeHT co3aaH B anekTpoHHon chopme. Ne 281 ot 02.10.2025. UcnonHuTens: MNonosaHos B.B. N IIEKTPOHHbIA
Ctpanuua 40 u3 40. CtpaHunua cosgana: 02.10.2025 12:51 =¥ TATAPCTAH



