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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa 1o XuMHM Ha YpOBHE CPEJHEr0 00LIero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3aK0oHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOW 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBarenbHOM craaapre COO, ¢ yuérom KoHuenuuu npenojgaBaHus y4eOHOIO IpeaMera
«Xumus» B 00pazoBaTeNbHBIX oOpraHu3amusx Poccuiickoii @enepanuu, peanu3yrOIUuX
OCHOBHbBIE 00pa3oBaTebHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTHUS
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon a0 2025 ronma» (Pacnopspkenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIen
CTpaTeruy 0O0y4eHUs, BOCIIMTAHUS U PAa3BUTUSA OOy4arOIIUXCs CPEICTBAMU y4eOHOro Impeamera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YPOBHE COCTAaBUJIM KOHLENTYaJIbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHHUKaMHU  00Ie0o0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThl0 HX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBepILIAIOIIMM 3TalloM pealu3alidi Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o0pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAHUS 3aKOHOB IMPHUPOJIbl, (HOPMUPOBAHMS MHUPOBO33pEHHS M OOLIEH KyJIbTYpbl
YeJIOBEKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3JI0pOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpa3zoBaHue 00y4arOLIMXCs HA YPOBHE CPEIHETr0
o01rero obpa3oBaHuUsl CpeCTBAMHU Y4€OHOTO TpeaMera «XuMHUs», COAEpKaHHEe U MOCTPOEHUE
KOTOPOIO ONpeZeNeHbl B MporpaMMme IO XHMHUHM € Y4€TOM CHEIM(UKM HAyKU XHMHH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe C y4ETOM OOIIMX
Hesell ¥ MPUHIUIIOB, XapaKTepU3YIOLUMX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOYIO pPOjb B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyibTypbl. OHa BHOCUT CBOM BKIJaj B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarolleM MUpe Kak O €IMHCTBE MPUPObl U YeIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3HU
MEX/y CTPOCHUEM BEUIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HayKaMM, XHUMHS cCTaja
HEOTHEMJIEMOI YacThI0 MHPOBOHM KYJIbTYphbl, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOTO TpyAa U
KHU3HU KaxK7oro ujeHa obmectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTeNbHas, KaKk Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe TINoOAJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPHEBOM, JHEPreTUYECKOM, MHUIIEBON, HIKOJIOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBUM C OOmMMMM IeNIMA M NPUHLMIAMH CPEIHEro oouiero odpazoBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3YUEHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOTO BKIIOUEHHS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHUA» U «OO011as 1 HeopraHuyeckasi XuMHs», OCHOBHBIM KOMIIOHEHTOM COZIEP’KaHHsI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKU: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWN W3 00Mmeld XUMHUM) B opraHudeckoi xumuu. GopmMupoBaHUEe JaHHOW CHCTEMBbI 3HAHUI
Opyd HM3Y4YEHUHU TMpenMeTa O00ecredrBaeT BO3MOXKHOCTH PACCMOTPEHHsI BCEr0 MHOT000pas3us
BEIIIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUI XUMUH.



CrtpykTrypa conmepkanus KypcoB — «Opranudeckast xumus» 1 «O01as 1 HeopraHudeckas
XUMUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
OnpeAci€HHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaKK€ HA YPOBHE CTEPEOXMMUYECKUX U DJIEKTPOHHBIX MPEACTABICHUM O CTPOCHUHU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM AKTHBHBIX COCIMHECHHH. B Kypce OopraHnyeckod XUMHUHU MOJYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBSI3M, KIIACCH(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

ITox HOBBIM YIJIOM 3peHHs B IpeaMere «XuMus» 0a30BOr0 YpOBHS pacCMaTpUBACTCS
W3y4EHHBII HAa YpPOBHE OCHOBHOTO OOIIEro oOpa30BaHMsI TEOPETHUECKUU Marepuan u
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKask XUMUS» OOYJaIOIIUMCS TIPEOCTABIISACTCSI BOBMOKHOCTh OCO3HATh
3HAYCHHE TEPUOIUYECKOTO 3aKOHA C OOINETEOPETHYECKHX M METOJOJOTHYECKUX TO3UIINHI,
riry0Ke TMOHATh MCTOPUYECKOe M3MEHeHHE (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUs
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIBTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT IMOHHUMAHHIO
B3aUMOCBSI3M XUMHUU C JPYTUMH HayKaMH, PacCKpbIBAlOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JESTeNbHOCTH YEJNOBEKa, CIMOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHUS K TMpoIeccy
TBOpPYECTBA B OOJACTH TEOPUH U MPAKTUYCCKUX MPHUIOKEHUU XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO WM JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ /I TOTMOJHEHUs 3HAHUM, PeIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3adad. B 1emom coxepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTraHUYECKOTO MHUpPa, O0YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUHN MyTEM dKCIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMU (PaKTaMH W TEOPETUUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH JKOJIOTUYECKUX TPOOJIeM, a Takke MpodieM cOepexeHHs
OYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUS HOBBIX TEXHOJIOTHI  MaTepHasoB.

B mane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIHAIM3AINUA  O0YYaroMIMXCs
MPUHATHIE TPOTPAMMON IO XHUMHHU TOAXOABl K OMPEACICHUIO COJEPKaHUS W TOCTPOSHUS
npeaMeTa MpeayCcMaTpUBalOT (OPMUPOBAHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUsS MPoOIIeM, MOMCKa, aHAIIN3a U
0o0paboTku uWHPOpPMAIUK, HEOOXOMUMBIX i TPUOOPETEHHs] ONbITa MPAKTUYECKOW U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHHU.

B mpakTuke npenoaBaHus XUMHH KaKk Ha YPOBHE OCHOBHOT'O O0IIIET0 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEpPKATeIbHON
XapaKTepUCTUKU LEeJeH H3y4YeHMs] MpeaMeTa HampaBiICHUEM MEPBOCTENIEHHOW 3HAUYUMOCTH
TPAAUIIMOHHO TMpu3HAETCs (QOopMUpOBaHME OCHOB XHUMHUYECKOW HayKh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOW JIeATEIbHOCTU 4YEJIOBEKa M KaK OJIHOTO W3
KOMIIOHEHTOB MHPOBOM KyJdbTypbl. C METOAMYECKOW TOYKH 3pEHUST TaKOW MOAXOod K
ONPEICTICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHO MaHHOW TOYKE 3pPEHUs TJIaBHBIMHU LEISMH HM3YYEHHS MpeaMeTa «XHUMHS» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:



e (QopmupoBaHHE CHCTEMbl XWMHYECKHUX 3HAHUW KaK BaKHEUIIEH COCTaBISIOMICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpaA, B OCHOBE KOTOPOH JiexKaT KIIOYEBbIC MOHSITHS,
(dbyHaaMeHTanbHBIE 3aKOHBI U TEOPUHM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPHUOOPETEHUs YMEHUI OpUEHTUPOBATHCS B
MUpE BEILIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUUECKON U
MOBCE/IHEBHOM JKU3HH;

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

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTUKA LieJed U 3a7ad U3Y4EHHUs NpEeAMETa B
porpaMMme Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMHU
B cucteMe cpenHero ooOmiero oOpaszoBanus. CerofHsi B MpeENoAaBaHUU XUMHH B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OOydeHus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHHKAa 0OMIE00pa30BaTEIbHON  OpTraHU3aIHH,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMEHUSMH aKTUBHOTO MOJYyYEHHUS 3HAHUW U MPUMEHEHUsSI UX B PEATIbHOW KU3HH JIJIsl PEHICHUS
MPAKTUYECKHX 3a7au.

B cB3u c 3THM TnpH H3y4YeHHH TpenMera «XUMHUS» JOMHUHHUPYIOIIEE 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTauus oOydYaloIIMXCS K  YCIOBUSM  JMHAMMYHO  pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3TUYHBIX BUJOB JEATEIHHOCTHU: PEHICHUS MPOOIeM,
MOUCKA, aHaimu3a W 00paboTku WHGOPMAINU, HEOOXOIUMBIX I TPHOOPETEHUs OIbITa
JeATEeIbHOCTH, KOTOpasi 3aHMMAET BaXKHOE MECTO B MO3HAHUU XUMHUH, a TAKXKE JJISI OLEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30ITaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yyaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOIB30BATh COBPEMEHHbBIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHalu3a y4eOHOW U HayYHO-TIOMYIIpHONW HH(POPMALIUY XUMUIECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U PA3BUTHE Yy O0YUAIOIINXCS aCCOIIMATHBHOTO U IOTHYECKOTO MBITIICHUS,
HaOJII0IaTEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTHU, KOTOpble OCOOEHHO HEOO0XOAMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Yy OOydaromuxcsi yOeKIEHHOCTM B TyMaHHCTHMYECKON HalpaBIe€HHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEIIEHUH TH00alNbHBIX  MPOOJEM  palloOHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHUS JHEPreTUYECKUX PECYpCcOB M COXpPaHEHUs MPHUPOJHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOrO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHUsI ONBITa MCIOJIL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
TPAMOTHBIX PEUICHUHN B CUTYAIUAX, CBI3AHHBIX C XUMUUYECKUMU SIBIICHUSMH.

B yueGHOM maHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00nacTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO01ee yuCiiO 4acoB, OTBEAEHHBIX IS U3y4EHUST XUMUU, HA 0a30BOM ypOBHE CPETHETO
obmero obpazoBaHusi, cocraBiser 68 yacoB: B 10 kmacce — 34 4gaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).

COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeTr opraHMYECKOl XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYCHUE B NOJIIYYCHUU
HOBBIX BEIIECTB U MaTepuajioB. Teopus CTpOeHUs: oprannyeckux coequHenuii A. M. byrneposa,
e€ ocHOBHbIe NOJOKeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COESIUHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[lpencraBaenne o  kiaccudukauum — opraHuueckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEJMHEHUN (cucreMaruyeckas) M TpPUBHAJIbHBIE HA3BaHUS BaKHEHIINX
IIPEJICTaBUTEIIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB U UX MPEBPALLEHUI: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepuajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI
OpraHMYECKUX BEILECTB, HAONIOJIEHHE M OMNHCAHME JEMOHCTPALMOHHBIX OIBITOB IIO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (I1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMUECKHH psiA. MeTraH W 3TaH — MNpocTellne
NPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMHUYECKHE CBOMCTBa (peakuuu 3aMEUIeHHs] U
TOpEHHs1), HaX0XKJICHHE B IPUPOJE, MOTyYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psJl. DTUIEH U NPONWIEH — MPOCTEeHIINe
NPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBA (peakuuu TUAPHUPOBAHUS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPU3alllN ), TOIYy4eHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOytanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noauMmepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTUYECKUH psii. AlETuieH —
NPOCTEHIINN NPECTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpupOBaHUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHUS ), TOTyYSHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (HU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKIuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOIYYEHHE M NIpUMEHEeHue. Tonyon: cocmasg, cmpoemue,
@usuueckue u XumuyecKkue ceoucmea (PeaKyuu 2ai02eHUpPosanus U HUMpo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBs3b MEXIYy YIUVIEBOAOPOJaMH,
MPUHAJIEKAITMME K Pa3IMYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpupoHbIi ra3 U MONMyTHbIE HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEeperoHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku HE(PTH, UX TPUMEHEHUE B
MIPOMBIIIIIEHHOCTH U B ObITYy. KaMeHHBIN yrojib U MPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJILHBIE METOJIbl M3Y4YEHUs BELIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHUE C
o0Opa3laMu IIacTMacc, KaydyKoB U pe3uHsl, Kojutekuuu «HedTb» u «Yroas», MoaenupoBaHue
MOJIEKYJ YTJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, INPOBEICHHE NPAKTUYECKOW pPabOTHI:
IIOJIyYEHHUE 3TUJICHA U U3YYECHHE €r0 CBOMCTB.

PacuérHble 3anaumn.

Bbruucnenuss mo ypaBHEHHMIO XHMHMYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHUU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).




Kucaopoaconep:xamme oprannyeckue coeMHEeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XUMHUUYECKHE CBOWCTBA (pEaKUUU C AKTHBHBIMU METaJlJIaMH, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BonopoiHble ¢BA3M MeX1y MOJIEKYyJIaMU CIUpTOB. JleficTBue MeTaHoIIa U STaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TIHUIEPUH: CTpOeHHE, (GU3NYECKUEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CHMpTHI). JlelicTBUE Ha oOpraHu3M denoBeka. llpumeHeHue riuuepuHa U
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJIEKYJbl, (U3NYECKHE U XHMHUYECKHE CBOWCTBA. TOKCHYHOCTh
¢denona. [lpumenenue ¢enona.

Anbrerunpl M kemonwvl. DopManbIeruj, aueTadbAErH]: CTpoeHue, (U3NYeCKHe u
XUMHYECKHE CBOMCTBA (PEAaKIMM OKHCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIC PEAKIIMH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3NUeCcCKue 1 XUMUYECKHE CBOICTBA (CBOMCTBA, OOLIME [l Kilacca KUCIIOT, peaKIus
Tepu(UKaAMK), TOJNydeHHe W npuMeHeHne. CTeapuHOBas M OJEMHOBAs KHCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEE NEHCTBUE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. buosnorudeckas poib KUPOB.

VYrneBoJpl: cocTaB, KJIacCU(PUKALMS YIIIEBOAOB (MOHO-, IU- U IoJucaxapuabl). ['moko3a —
MPOCTEUIINIA MOHOCAXapuJ: OCOOEHHOCTH CTPOEHHUS MOJEKYNbl, (U3UYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aummopelcTBue ¢ ruapokcuoM meau(ll), okucieHune amMMHMayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJAECHHE B TMPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3bI.

Kpaxman u nesmiono3a Kak npupojHble noiaumepbl. CTpoeHue kpaxmaia U LEeUTI0IO03BL.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpOJIn3, KadeCTBEHHAs PEakIMsl ¢ HOJ0M).

OKCepUMEHTAJIbHbIE METOAbl W3Y4YEHMsI BEIIECTB U HX NPEBpAIICHUI: IMPOBEICHUE,
HaOJIOIGHWE W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHcieHHe 3TaHoja okcuaoMm wmenu(ll)), mMHOroaromMHbIX
cnupToB (B3auMmojeicTBue raunepuHa c¢ ruapokcunom meau(ll)), ampaernnoB (okucineHue
aMMHUauHbIM pacTBOopoM okcuna cepedpa(l) u ruapoxcugom wmenu(ll), B3aumopelictBue
KpaxMaja C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOH peakuuu (macchl, 00b€Ma, KOJIMYECTBA
HCXOJIHOTO BEIIECTBa HJIM MPOJYKTAa PEAKIHUU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTBI Kak amQoTepHble OpraHudyeckue coenuHeHus. @Puznyeckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha mpuMmepe IniuHa). buonormdeckoe 3HadyeHue
amMuHOKUCIOT. [lenTumsl.

benku kak nmpupoaHble BBICOKOMOJEKYJSpHBIE coequHeHMs. [lepBuuHas, BTOpUYHAs U
TpPEeTU4Hasl CTPyKTypa OenkoB. XHMMHYECKHE CBOMCTBAa O€NKOB: TUAPOJU3, JEHATypalus,
Ka4eCTBEHHBIC pEaKIUH Ha OENKH.

OKcliepUMEHTAIbHbIE METOJbl M3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOirofeHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypauus OEJIKOB IpH HAarpeBaHWH, LBETHHIC
peakiuu OeIKOB.

BbicokomoieKyIsIpHBbIEC COCUHEHHS



OcCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEICHb IOJUMEPHU3ALUM, CPEAHss MOJIeKyJspHas Mmacca. OCHOBHBIC
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIUs U MTOJIMKOHCHCALIMSL.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB U HUX NPEBPALLECHUI: O3HAKOMIICHHE C
oOpa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IIpU M3Y4E€HHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak MU
HOHSITUMN, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIC IOHATHS: SIBIEHHE, HAy4HbI (axkT, TUIoTes3a, 3aKoH,
TEOpHsl, aHaIW3, CUHTE3, KIACCU(PUKAIMS, TMEePUOAUYHOCTh, HAOIIOACHNUE, H3MEpEHHe,
JKCIIEPUMEHT, MOJICIUPOBAHUE.

®duznka: MaTepusi, HEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEpPEHUsI.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BelecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NuIIeBbIe MPOIYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTAHMSI, MOIOILIUE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETUYECKUE ITPENapaThl, MAaTEPHUAIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XyUMUYeCKUN 3leMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs OO0OJIOUKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTay, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacnpenenenns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHUOOB.
DJeKTpOoHHask KOH(UTYypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XUMHUYECKHUX 3yeMeHToB JI. U
MenneneeBa. CBsA3b NEPUOANYECKOrO 3akoHa M [lepuoamyeckod CHUCTEMBI XMMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOI TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIE€MEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
I10 TPYIIaM U NeproaaM. 3HadYeHNEe IEPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHne BemiecTBa. XUMHUYECKas CBA3b. Buabl XUMHYECKON CBs3M (KOBaJIEHTHAas
HEemnoJisipHasl W MOJspHas, HMOHHAs, MeTajuindyeckas). MexaHu3smMbl oOpa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM U JTIOHOPHO-AaKIENTOpHBIN). BonopoaHas cBs3b. BaneHTHOCTb.
DIIEKTPOOTPULIATENBHOCTE. CTENEeHb OKUCIeHUs. IOHBI: KaTHOHBI 1 AaHHOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJUIOMIHBIE pacTBOPBL. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanmust HeopraHuueckux coenuHeHuid. HomeHkmaTypa HEOpraHMYECKUX
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAIUX K Pa3IU4YHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX peEakiuii B HEOPraHUYECKOH U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACCHI BEIECTB, 3aKOH COXPAHCHUS WU IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.



CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pasiu4HbIX (pakTopoB. OOpaTuMble peakLuu.
Xumuyeckoe paBHOBecHe. DakTOpbI, BIUAIOMUE HA COCTOSHHE XMMHYECKOTO PABHOBECHS.
ITpunnun Jle larense.

OnexTponuTnueckas aucconuanus. CuiibHble M cnabble 31eKTpoiauTsl. Cpeaa BOIHBIX
pPacTBOPOB BEILECTB: KUCIAsA, HEUTPAJIbHAS, IEJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIHBIE METO/bl M3YUEHUS BEIIECTB U UX IPEBpALLEHUM: JE€MOHCTpALUs
tabmun «llepuonnueckas cucrema xumumyeckux snemeHToB [[. M. MenpeneeBa», u3ydeHue
MoJeNiell  KPUCTAIMYECKUX peIEToK, HAOMI0JeHWe M ONUCAHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3jokKeHHe NEepOKCHIAa BOJIOpPOJAa B IPUCYTCTBUHM KaTalu3aTopa,
OIIpENIEJICHUE CPellbl paCTBOPOB BEILECTB C IIOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
HMOHHOro OOMeHa), MPOBEJCHHE NPAKTUYECKOH paboThl «BiusHue pa3nuyHbIX (AKTOPOB Ha
CKOpPOCTb XUMHYECKOU PEAKLIM».

PacuérHrble 3amaumn.

Pacuérbl o ypaBHEHUAM XUMHUYECKHUX PEAKIIHMI, B TOM YHCIIE TEPMOXUMUYECKHE PACUETHI,
pPacu€Thl ¢ UCIIOIB30BAHUEM IOHATHUS «MACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemeramwioB B llepuonnueckoil cuCTeME XUMHUYECKHX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HMsI aroMoB. (DU3HuUECKHE CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yriaepona).

XVWMUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAJUIOB (TAJOTCHOB, Cephl, a30Ta, ¢ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COEJIMHEHUN).

ITpuMeHeHnEe BaKHENIINX HEMETAUIOB U UX COCIUHEHHM.

Meramnsl. [lonoxenne meramos B [leproandeckoil cucreMe XMMAYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JOYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIulaBbl METAJIOB. DJIEKTPOXMMMUYECKUHM Pl HapsKEHUH
METAJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEWIIMX METAJIOB (HATPUM, KaJlud, KajbIMd, MarHuu,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

OO61ue criocoOb! Moay4YeHUs! MeTauIoB. [IpyuMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHUS BEUIECTB M HUX MPEBpAILEHUN: H3Y4YECHHE
KOJUIEKIIMH «MeTajuibl M CIUIaBbl», OOpa3lOB HEMETAJUIOB, DPEIIEHUE HKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJEHHMEe W  ONHMCAHUWE JIEMOHCTPAI[MOHHBIX W  JIAOOPAaTOPHBIX  OIBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMU KHUCJIOT M WIEJIoUed, KaueCTBEHHbIE
peakIMy Ha KaTHOHBI METAIIJIOB).

Pacuérnrie 3amaun.

Pacuérel mMacchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYacTBYIOIIMX B PEaKIMU BELIECTB, pacué€rbl Macchl (00BEMa,
KOJINYECTBA BEIIECTBA) MPOILYKTOB PEAKLIMH, €CIIH OJIHO U3 BEIIECTB UMEET IPUMECH.

XuMHUS 4 )KU3Hb

Posib xumuu B oGecrieYeHnn SKOJIOTHYECKO, SJHEpreTUYeCKOl U MUIIEeBOi O€30MacHOCTH,
pa3BUTUM MenuuuHBL. [loHATHE O Hay4YHBIX METOJaX IMO3HAHUS BEIIECTB M XUMHUYECKHUX
pEeaKuui.

[IpencraBaenns o006 oOOmMX HayyHBIX MNPUHLOUIAX [POMBIIUIEHHOIO TOJXY4EHUS
BAKHEUIIUX BELICCTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BAKHEHIIME CTPOUTENBHBIE MAaTepHabl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPAackKH, CTEKJI0, KepaMuKa, MaTepuanbl i SJIEKTPOHHUKH,
HaHOMaTepHalibl, OPraHMYECKUE U MUHEPAJIbHBIE YI00pEHUs.

XvMHS M 3[I0pOBbE YEJIOBEKA: IPaBMUJIa HCIOJBb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
IpaBuiIa 6€30MacHOr0 MCIIOJIb30BaHMs IPENapaToB ObITOBOM XUMHUH B TOBCETHEBHOM KU3HU.



MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBA3€H NpU M3y4EeHHUU OOIIEH U HeOpraHMYeCKOW XMMUU B
11 knacce ocylecTBISETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHATUH,
TaK W NOHSATHM, SBJISAIONIMXCA CUCTEMHBIMU IS OTHENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOwe ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  NEepUOJUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJZIEJIMPOBAaHUE, U3MEPEHUE, SIBJIICHNUE.

®dusuka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH, HU30TOIl,
PaIMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUN ypOBEHb, BELIECTBO, TE€JIO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AUHUIIBI NX H3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHumsM, 5KOCHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPTaHU3ME.

['eorpadus: MuHepaiibl, FOpHbIE OPO/bI, TOJIE3HBIE HCKOMAEMbIE, TOIIIUBO, PECYPCHI.

TexHomorus: XUMHUYECKass  MPOMBIIIIEHHOCTD, MeTaJuIyprus, IIPOU3BOCTBO
CTPOUTEIIBHBIX MaTepUaJIoB, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJCTBO, IUIIEBAs
IIPOMBIIIIIEHHOCTh, (papManeBTUYECKasi IMPOMBIIUIEHHOCTb, IPOU3BOACTBO KOCMETHYECKUX
IIPENapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTE€PUANIOB, 3JIEKTPOHHAS IPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUU.

[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [IPOTPAMMBI 110 XMUMHWHU HA
HbA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOEHHS OOydaroIUMUCS
porpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM Uid pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIHLHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero obOpa3oBaHUs
BBIJICJIEHBI CIIEAYIOIINE COCTABIISIONINE:

0CO3HaHHE O0YYAIOUIMMHCA POCCUHCKON TPa’kAAHCKON HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAaMOOTIPEIEIICHUIO;

HaJInYMe MOTUBAIMH K 00yUeHHIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUH JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPATULIUN 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOMMXCsl PYKOBOJCTBOBATHCS B CBOCH IESTEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMH, TPUCYIIMMHU LEJIOCTHOH CHCTeME XMMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOH KYNbTYphl M CHOCOOHOCTH CTaBUTH LETH M
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS NpeAMeTa «XUMHs» JOCTUraloTcs B E€IMHCTBE
y4eOHOI © BOCIHTATEIBHOW JICATEIIFHOCTH B COOTBETCTBHM C TYMAaHUCTHYECKUMH,
COLMOKYIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH M HJeaJaMU POCCHICKOIo
IpaXXJJaHCKOr0 O0OLIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH U IPaBWIAMU [OBEIEHUS,
CIOCOOCTBYIOIIMMH TPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOT'O CTAHOBIICHUS
JUYHOCTH 00YyYaIONUXCSI.

JIMuyHOCTHBIE Pe3ybTaThl OCBOCHUS IMpenMeTa «XUMUS» OTPa)karoT chopMHUPOBAHHOCThH
ONbITa I[O3HABATEIbHOM M MPAKTHUYECKOW JESITENbHOCTH OOY4YalOmMXCsl IO pealu3aliu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:



OCO3HaHUS 00YYaIOMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBaXKCHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJICTABICHUS O COIMAIBHBIX HOPMax M MPAaBHIAX MEXJIMYHOCTHBIX OTHOIICHUW B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOU TBOPYECKOW JACITETLHOCTU TPU CO3JIAaHUHU YIEOHBIX IMPOCKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 3314, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIM3€ Pa3IMYHBIX BUJIOB YUYEOHOH J€ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCITUTAHMS !

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUH;

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPHUH U MPAKTUYECKOIO MPUMEHEHUs
XUMHH, OCO3HAHHS TOTO, YTO JOCTHIKCHUS HAyKH €CTh PE3YNbTAT JJIUTEIbHBIX HAOIIOICHHUIA,
KPOMOTJIMBBIX 3KCIIEPUMEHTALHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

WHTEpeCa M TI03HABATCIbHBIX MOTHBOB B IIOJIYICHHHM | TIOCICAYIOMIEM aHAJIH3e
nH(}OpPMAIIUU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHOW XMUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYalldW, CBS3aHHBIE C XWUMHUYCCKUMU SBICHUSMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TOBEJACHHE W TOCTYNKH CBOMX TOBapHILEH C MO3ULUN
HPABCTBCHHBIX M MTPABOBBIX HOPM M OCO3HAHHWE TIOCIICICTBUN ITHX MOCTYITKOB,;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAHUS LIEHHOCTEW 310poBOr0 M Oe3omacHoro obpasza >XU3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOJIOIeHHsT TPaBMJI 0€30MacHOTO OOpaIIeHUs] C BEIIeCTBAaMU B OBITY, IMMOBCEIHEBHOM
JKU3HU U B TPYIOBOU IS TEIHHOCTH;

MOHWMAHUS [IEHHOCTH TIPAaBWJI WHAMBUAYAIBHOTO ¥ KOJUIGKTHBHOTO O€30ITacHOTO
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCIICJICTBUM M HEMPHUATHS BPEIHBIX NPHUBBIYCK (YIOTPEOJICHUS AIKOTOIIS,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEIOBATEIbCKONW JESTEIbHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUAX JACATCIHHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUU MPAKTUYECKHX 3a/ad COLUaTbHON
HaIpaBJIEHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YYCHUIO MPOQECCHil pa3NIuYHOrO pojia, B TOM YHCIe Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXECHHUS K TPYY, JTIOASIM TPyJla U pe3ynbTataM TPYAOBOM IeSATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYaIbHOW TPaeKTOPHH OOpa30BaHMS,
Oynymieit mpodeccu M peanu3anuu COOCTBEHHBIX YKU3HEHHBIX TUIAHOB C YYETOM JTMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB M MOTPEOHOCTEH 00IIEeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKHM3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00AIbHOTO XapaKkTepa SKOJIOTMYECKUX MpoOieM, BIMSHHUS SKOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE ITPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTUKEHUM XUMHH IS PELICHUS BOIIPOCOB
paIoOHATBHOTO MIPUPOIOTIOIB30BAHUS;



AKTUBHOI'O HENPUATHUS JEUCTBUM, NMPUHOCAIIMX BpEI OKPYKaloLIeW MPUPOJHOM Cpelne,
YMEHHsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE IMOCIEICTBUS MPEIITPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms Pa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JIEATETbHOCTH  SKOJOTUYECKOM HANpaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMANIBHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOATH HJCOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHON MPAKTHKHY;

MOHMMAHUS CHEIU(PUKA XMMUU KaK HayKH, OCO3HaHUs e€¢ poinu B (OPMUPOBAHUU
paloHaIbHOIO HAYYHOT'O MBIIUICHUS, CO3JaHUH LEIOCTHOTO MPEICTaBICHUs 00 OKPYKaIOIIEM
MHpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B MO3HAHUU IMPHUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHrur TpobiieM COXPaHEHHUs IPUPOJTHOTO PABHOBECHS;

yOXKIEHHOCTH B OCO0OM 3HAYMMOCTH XHUMHH JJII COBPEMEHHOM IMBUJIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH U BaXKHOM pPOJIM B CO3JIaHUU HOBOW 0a3bl MaTepHabHOMN
KYJIBTYPBI, PEIICHHH TIOO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUSCTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOW M JKOJIOTUYECKOM O€30MacHOCTH, B PAa3BUTUU MEIUIMHBI,
00€eCTeueHNN yCIOBUN YCTEIIHOTO TPYJa U YKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YeHa
00I111eCTBA;

€CTECTBCHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAaHUSl CYIIHOCTH METOJOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJB30BaTh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUs SBJICHUN OKPYKAIOUIEr0 MUpa U MPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIHUXCS TaHHBIX
C TEJBIO TTOTYYEHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTOIb30BaTh XUMUYECKUE 3HAHUS JIJIS PEIISHUs TpodiieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U HCCIIEJOBATENbCKOM AESTENbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BAHUIO, K
AKTUBHOMY TIIOJYyY€HHIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C KM3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuyHbIXx cdepax mpodeccHoHaATbHON
JeSITENIbHOCTH.

METANPEAMETHBLIE PE3YJIbTATHI

MeramnpeaMeTHbIe pe3yibTaThl OCBOCHHS Yy4eOHOTO mpenMera «XWMHUS» Ha YPOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HaUYUMBbIC 711 (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMUXCA MEXIUCIUTUTMHAPHBIE
(MeXMpeIMeTHBIC) OOIIeHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienpUKy METOJO0B TTO3HAHHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAy4HbIN (aKT, IPHUHIIUII, TUIIOTe3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIeI0BaHUE, HAOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

YHUBEpCaIbHbIE yueOHbIe  JIeWCTBUA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE,
perynatuBHble), oOecreunBatoniye (GopmMupoBaHHE (QYHKIHOHAIBHOM TPaAaMOTHOCTH U
COLIMANTLHOM KOMITETEHITMH 00YJYarOIINXCS;

CIIOCOOHOCTh ~ OOyHaloOIIUMXCsl  KCIOJb30BaTh  OCBOCHHBbIE  MEXIUCUUIUITMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaIbHbIC YyUeOHBIC JCUCTBHS B II03HABATEIHHOU U
COLMAJIBHOM MPAKTHUKE.

MeranpeaMeTHble PEe3YNbTaThl OTPAXKAIOT OBIAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
MTO3HABATEJIbHBIMA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU J1EUCTBUSIMU.

OBiaeHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /I€HiCTBUSIMH

1) 6a30Bble JJOorMYecKHUe AeCTBHS:



CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYalIW3HpPOBAaTh MpOOJEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEAEATh LENM JEATENbHOCTH, 3aJaBas HapaMeTpbl M KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIHOCTHU C TOCTABICHHBIMHU LIEIISIMU;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHMW NPUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapakTepHble MpHU3HAKKM MOHATHM M yCTaHABIMBaTb MX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIIUM;

YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y N3Y4aeMbIMU SIBJICHUSIMM;

CTPOUTH JIOTUYECKHE PpACCYXJEHHUs (MHAYKTHBHbIC, MACIyKTHBHBIE, IO aHAJOIMH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PACCMATPUBACMBIX SIBICHUSAX, (OPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHSTH B IIPOLIECCE MMO3HAHUS, UCIOJIb3YEMbIE B XUMUHM CUMBOJIMYECKUE (3HAKOBBIE)
MOJIeJH, TPeoOpa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, NPUMEHATh Ha3BaHHbIE MOJENbHbIE IPEICTaBICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUYECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAaHUS, MCIIOJIB30BaTh IIOCTaBJIEHHbIE MU
CaMOCTOSITENIbHO C(hOPMYITUPOBAHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIa/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HAOIIOAATh 32 XOJO0M IpoIlecca, CaMOCTOSTEIbHO
IIPOrHO3MPOBATh €ro pe3ynabTaT, (popMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIeAOBAaTENIbCKOM M TPOEKTHOM JIeATEeNbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PpELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JINYHBIX METOA0B [TO3HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHHMKAX WHPoOpManuu (HAYYHO-TIOMYJIsIpHast
JauTepaTypa XHMMHUYECKOTO COJEp)KaHUs, CIpaBOuYHble Mocolus, pecypcsl MHTepHera),
aHATM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl M MPUMEHATh pPa3IMYHbIE METOAbI NPH IOHCKe U O0TOOope
uH(popMali, HEOOXOAUMOM /1JIs1 BBITIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OMBIT UCHOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANbHYIO (OpPMY IpeicTaBieHus nHpopMaluu (CXeMBbl,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIA $I3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOMH
uH(popMalliel: NPUMEHATh MEXIpeaAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIAHOCTH.

OsiaeHne yHHBePCAJIbHBIMA KOMMYHHKATHBHBIMH el CTBHSIMM:

3a7jaBaTh BONPOCHI M0 CYLIECTBY OOCYXk/1aeMON TEMbI B XOJI€ UAJIOra W/UIU JIUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYIHUPOBAaTh CBOU MPEIOKEHUS OTHOCUTEIIFHO  BBITIOJIHEHUS
MPEJI0KEHHOM 3a/1auu;

BBICTYIIaTh C IPE3EHTALMEN pE3yibTaTOB IO3HABATEIBHOW NEATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMH IPH  BBINOJHEHHMH XHMHUYECKOIO



OKCIIEPUMEHTA, MPAKTUYECKOW pabOThl IO WCCIEIOBAHUIO CBOMCTB HW3Yy4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysibTaTaM IPOBEIEHHBIX
UCCIICIOBAaHM TyTEM COTIIACOBAHMSI MTO3UIHMIA B X0/1€ 00CYXIeHUS 1 00MEHA MHEHHSIMU.

Osgi1aieHHe YHUBEPCAJIbHBIMHU PEryaSTHBHBIMH 1€ CTBUSIMU

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISATH CBOIO MO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss e€ UeNU U 3aJlayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
MpeJlaraéMblil aqropuT™M JACHCTBUN MPHU BBIMOJHEHUU YUEOHBIX M UCCIIEIOBATEIBCKUX 3ajad,
BBIOMpATh Hanbosiee Ah(HEKTUBHBIN CIOCOO UX PEHICHUS ¢ YYETOM MOJYyUYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEHM JIEATEJBHOCTM HAa OCHOBE CcaMoOaHalu3a |
CaMOOLIEHKH.

MNPEIMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XHUMHUYECKOM COCTABIJISIIOIIEH E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IO3HAHUU SBICHUN NPUPOABI, B (HopMHpOBaAHUH
MBIIUICHAST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BJIQJICHUE CHUCTEMOW XUMHUYECKMX 3HaHHM, KOTOpas BKIIOYAET: OCHOBOIOJAraolne
MOHATHUS (XUMHUUYECKHI JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJia, BAJIGHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA O0BEM, YIVIEPOAHBIA  CKEJIET,
GbyHKIIMOHATIbHAS TPYIIa, paAWKal, H30MEpHUs, U30MEpPHI, TOMOJIOTUYECKUN psiA, TOMOJIOTH,
YIIIEBOIOPOAbI, KUCIOPOA U a30TCOJEPIKAILUE COEIMHEHUSI, MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHMS, JIEKalllue B OCHOBE MOHUMAaHUS
MPUYHMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBJICHUM, (DaKTOJIOTUUECKHE CBEJICHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JeSTEIHPHOCTH YETOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
WX B3aHMOCBSI3b, UCIIOJIH30BAaTh COOTBETCTBYIOIIME TTOHSATHUS IIPH ONMCAHUH COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHMYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY IJISI COCTABIICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM) GOPMYT OpraHUYeCKUX BEIIECTB
Y YpaBHEHUU XMMHUYECKUX PEaKIW, U3TOTaBIMBATh MOJEIN MOJIEKYJ] OpPTaHUYECKHX BEIICCTB
JUTSL UJUTFOCTPAIIUN UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABJIMBAThH MPUHAJIC)KHOCTh N3YYEHHBIX OPTraHUYECKUX
BEIIECTB 10 HX COCTaBYy W CTPOSHUIO K ONpeAenEéHHOMY KIacCy/Tpynmne COeTUHEHHM
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKalllue€ COEIUHEHUS, BbICOKOMOJIEKYIISIPHbIE
COCJIMHEHUS), JlaBaTh MM Ha3BaHHs 1o cucremarndeckoii Homenkiatype (IUPAC), a Taxxke
MPUBOANTH TPUBHAJIBHBIE HAa3BaHMS OTACIBHBIX OPTaHMYECKUX BEIIECTB (ITHIJICH, MPOIMJIEH,
aleTUIIeH, STWICHIJIUKONb, TIUIEpUH, (PEeHon, (GopMalblIeruj, aneTaibJeTHa, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KHCIJIOTa, OJIEMHOBAsl KMCIOTa, CTEAPUHOBAs KHUCIIOTA, III0K03a, PPYKTO3a,
KpaxmaJ, LeJITI0103a, TJULHH);

c(OpMHUPOBAHHOCTh YMEHHMSI OINpPEAENATh BHJBI XUMHUYECKON CBS3M B OpPraHMYECKHX
COCIMHEHUSIX (OAUHAPHBIC U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH TMOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYECKHUX
BemecTB A. M. bytiepoBa mist 00bsCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;



c(OPMUPOBAHHOCTh YMEHHI XapaKTepu30oBaTh COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEILECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramuwen-1,3, OeHsod,
METaHOJ, ATAHOJ, ATHJICHTJIMKOIb, TJIUIEPUH, (EHON, aleTalbJerull, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAasi KHCJIO0Ta), WIIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKIY HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI WX MEPEepPadOTKH M MPAKTHUECKOE NPUMEHEHHUE
MPOJYKTOB NEpepaboTKu;

c()OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bE€Ma, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHH 0 H3BECTHBIM
Macce, 00bEMY, KOJIMUYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB UM MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIaIeTh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOT'O
MO3HAHUS, WCIONB3YeMbIX B XHMHU TPH HM3YYCHUHM BEIIECTB W XUMHYCCKHX SIBICHHUM
(HaOnrofieHue, U3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUISI IPUHATHUS PEIICHUI B KOHKPETHBIX )KH3HECHHBIX CUTYAIIHUSIX, CBI3aHHBIX
C BEIIECTBAMU U UX MIPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHI COOJIOATH MpPaBUiIa MOJb30BAHUS XUMUYCCKOW TIOCYION U
1ab0paTOpHBIM 000pPYIOBAaHUEM, a TAKXKeE MpaBUiia OOpallleHus C BEUIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMH T10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN IKCHEPUMEHT
(mpeBpalleHns: OPraHUYECKUX BEIECTB MPU HArPEBaHHH, TIOJYUCHHE ITHICHA U HU3y4YEHUE €ro
CBOICTB, KaueCTBEHHBbIC pEAKIMH OpPraHMYECKHX BEIIECTB, JEHATypanus OeTKoB Npu
HarpeBaHWH, I[BETHHIE PEAKIIUU OETKOB) B COOTBETCTBHH C MpPaBUJIAMH TEXHHKU 0€301aCHOCTH
npu OoOpallleHUu C BEIIECTBAMHU U JaOOPATOPHBIM 00OPYIOBAHHEM, MPEACTABISATH PE3YNIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aluCH YPAaBHEHHMM COOTBETCTBYIOIIUX pEAKIUi U
(dbopMyIHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMUYECKYIO HH(OpMAIIUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanmu, HTEpHET U IpYyTrHX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJaTh IMpaBWJIa 3KOJIOTUYECKH IIEJIECO00pa3HOro
MOBE/ICHUsA B OBITY W TPYIOBOM MEATENIBHOCTH B IENSAX COXPAaHEHHUS CBOETO 3J0POBbS H
OKPY’KaIOIIeH MPUPOJIHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3/IEHCTBHS HA JKWMBBIE OPraHU3MBI
OmpeAeNéHHBIX OPraHMYeCKUX BEIIECTB, MOHMMas cMmbicn mokazarens [I/IK, mosicHsaTe Ha
npuMepax CrocoObl YMEHBIIICHHS U TIPEIOTBPAIEHUSI UX BPEIHOTO BO3JCUCTBUS Ha OPTaHU3M
YeJI0BEKa;

JUIsT 00y4YaroIMUXCsS C OTPAHMYCHHBIMA BO3MOXKHOCTSIMHU 37I0POBbS: YMEHHE TPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB M XUMHUYECKHX SBJICHHIA,

JUISL CIENbIX W CIA0OBUIAIIMX OOYJarONIUXCs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOYCYHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu XxuMudeckux GopMyIL.

11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHS Kypca «OOIas W HEOpraHu4yecKas XHMHE
OTpaXkaroT:

c(OpPMUPOBAHHOCTh TPEJCTABICHUN: O XHUMHUYECKOW COCTABISAIOIIEH €CTeCTBEHHO-
HAyYyHOW KapTHUHBI MHpa, POJM XMMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUHU
MBIIUICHUST U KYJAbTYPhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKd OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CpenE;

BJIQJICHUE CHUCTEMOW XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraollue
HOHATHUS (XUMHUYECKUN 3JICMEHT, aTOM, U30TOI, S-, P-, d- JIEKTPOHHBIC OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb



OKUCIICHUS, XUMHUYECKass CBsA3b (KOBAJICHTHAs, WOHHAs, METAJUINYeCKas, BOJOPOJIHAsA),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XUMHYECKMX  PEaKUUld, pPacTBOp,  DIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAST JUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBUTENDL, CKOPOCTb
XUMHYECKOH  peakIMHM, XHUMHYECKOe pPaBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akoH [l WM. MenngeneeBa, 3akoH
COXpPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHMs W IPEBPALICHUS SHEPIHMU MPU XUMHUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHM SI3bIK XMMHMHM, MHUPOBO33PEHUECKHE 3HAHMUS,
JeXallue B OCHOBE I[MOHMMAaHUsS MPUYMHHOCTH M CHUCTEMHOCTH XHMHWYECKUX SIBJIICHHM,
(bakTOJIOTHMUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJIYYCHHH U O€30MacCHOM HCIOJIb30BAHUHU
BaXHEHIIIMX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHBIC MPU3HAKK MMOHSITHH, yCTaHABINBATH
UX B3aMMOCBA3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHSTHUS NPU ONHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHMBOJUKY JJIsl COCTABIICHUS
(GopMyN BEIIECTB W YpPaBHEHUN XUMHUYECKUX PEAKIMI, CUCTEMATHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKMX BEHICCTB (yrapHblii ras,
YIJIEKUCHIbIA Ta3, aMMUaK, TaméHas M3BECTb, Herami€Hash U3BECTb, IUThEBas COAA, NUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUI ONpPEAEIATh BaJICHTHOCTh U CTEIIEHb OKUCIICHNUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTABa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHA,
METaJIJIMYECKasi, BOJOPO/HAsA) B COCAMHEHMSIX, TUI KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAs, METAJUIMUecKas), XapakTep Cpelbl B BOJTHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTraHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeIuHEeHUN (IpOoCThle BEIeCTBa — METAJLIbI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE THAPOKCHUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUU pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa U JIEMOHCTPUPOBaTh €0  CUCTEMATH3UPYIOILYIO, OOBACHUTEIbHYI0 U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepU30BaThb JIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKHX 3yieMeHToB 1—4 nepuozos [lepunoauueckoii cuctemMbl XuMuueckux 3nemeHTos 1. U.
MenneneeBa, HUCMONB3Ysl MOHATUS «S-, P-, O-3JEKTPOHHBIC OPOUTANNY, «IHEPTETUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHUs CBOMCTB XMMHMUYECKHUX JJIEMEHTOB M HX
COeIMHEHUH 10 nepuoaam u rpynnam Ilepuogudeckoii cucreMbl XMMHUECKUX deMeHToB /1. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMHYECKUE
CBOICTBa HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE
TEHETUUYECKOM CBA3M MEXJYy HEOPraHMYECKHMHU BEIECTBAMU C IIOMOILBIO ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(OpPMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3TuIHBIM
npu3HakaM (YHCIy W COCTaBy PpEarupyrolIux BEIIECTB, TEIIOBOMY d(dekTy peakuuw,
U3MEHEHUIO CTeTeHEel OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMHU, YUaCTHIO KaTalu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaklUi pa3uYHbIX THUIIOB, OJHBIE
U COKpaI€HHBbIC YPaBHEHUS PEaKlUii MOHHOTO OOMEHAa, YUMTHIBas yCIOBUS, IPU KOTOPBIX ITU
peaklMy UIYT 10 KOHLA;

c(OPMUPOBAHHOCTh YMEHUW TPOBOAHUTH PEAKIUH, TMOATBEPKIAOIINE KAueCTBECHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHMX BEIECTB, pPACIO3HABAaTh OIBITHBIM IIYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN PACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii HTOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;



c(hOpPMUPOBAHHOCTh YMEHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIuu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XWMUYECKOTO0 PpaBHOBECHS B 3aBUCHUMOCTU OT
BHelIHero Bo3aercTeus (npunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaThb XMMHUYECKHE TMPOILIECCHI, JIekKaIlue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYYCHUS CEPHON KHCIIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH
IpelCcTaBiIeHU 00 OOIIMX HAyYHBIX MPUHLHUIAX M 3KOJOTHYECKHX MPOOIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH BBIYMCICHUS C MCIOJIb30BAaHUEM TOHATHUS
«MaccoBasi 0N BEIIECTBA B PAcCTBOpPE», OOBEMHBIX OTHONICHWH Ta30B IMPU XHUMHUYECKUX
peaxusax, Macchl BEIIECTBAa WM 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIMHM BEIIECTB, TEIJIOBOTO 3 deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMECHHI COOJIFO/IaTh MpaBUiIa MOJB30BAHUS XUMUYECKOU MOCYI0N U
1ab0paToOpHBIM 000pPYIOBaHUEM, a TAKXKe MpaBUiia OOpallleHus C BEUIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSMH 110 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUICCKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN IKCHEPUMEHT
(paznoxeHue TMEpPOKCHUIA BOJIOpOJa B TMPUCYTCTBHHM KaTaau3aTtopa, ONPEAETICHUE Cpeabl
pPacTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCAIBHOTO MHAUKATOPA, BIMSHUE Pa3IHYHbIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOM pEeaKIMH, PEeaKIMu HMOHHOTO OOMEHAa, KaueCTBCHHBIC pPEaKIMu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIbHBIX
3aMau o temam «Mertamiely u «Hemeramisl») B COOTBETCTBUM C TMpaBUJIaMU TEXHHUKHU
0e30MacHOCTH MpU 00pallleHUH ¢ BEIIECTBAMH U JTaOOPaTOPHBIM 000pYAOBaHUEM, IPEICTABIISTh
pe3yabTaThl XUMHUYECKOTO DJKCIEepUMEeHTa B (opMme 3amucu ypaBHEHHMM COOTBETCTBYIOLIUX
peakiuit 1 GopMyIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO HH(OpMAIIUIO,
MOJy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpEeACTBa MAacCOBOW KOMMYHHUKaIH, WHTepHET H
IPYTHX);

c(OpMUPOBAHHOCTh YMEHHI COOMIOJaTh TMpaBWiIa HKOJOTMYECKH IIeIeCO00pa3HOro
MOBEJICHUsI B OBITY M TPYAOBOW JEATETHHOCTH B IENSAX COXPAHEHUS CBOETO 3/I0POBbSI M
OKPY’KaloIllel MPUPOIHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JECHUCTBHS HA YKUBBIE OPraHU3MBbI
ompeeNEHHBIX BEIIECTB, TOHUMAasi cMbIci Tokasarens [1JIK, moscHATh Ha mpuMepax crocoObl
YMEHBUIEHUS U MPEAOTBPALIEHUS UX BPEIHOTO BO3/ICMCTBUS HA OPTraHU3M YEJIOBEKa;

JUIs 00y4JaroIMXCcs C OTPAHMYCHHBIMA BO3MOXXHOCTSIMU 37I0POBbS: YMEHUE TPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMHUYECKHX SBIICHHIA,

JUISL CIENbIX W CIIA0OBUAIIUMX OOYJarONIUXCs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOYCYHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu XxuMudeckux GopMyIL.
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