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MNOSACHUTEJIbBHAS 3AITMCKA

[IporpaMma 1Mo XMMHUM Ha YPOBHE CpeaHEero obmero obpasoBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (eneparbHON 00pa3oBaTENbHON MPOrpaMMBbI CPEIHEro OO0IIero
obpazoBanus (OOII COO), mpencraBieHHbIX B DenepasbHOM TOCyIapCTBEHHOM 00pa30oBaTEIbHOM
crangapre COO, c¢ yuérom KoHumenuuu mpemnogaBaHuss Y4eOHOrO mpeaMera «XUMHS» B
oOpa3oBatenbHbIX oprann3anusix Poccuiickoit @enepannu, pean3yonmx OCHOBHBIE 00pa30BaTeIbHBIC
IIPOrpaMMbl, U OCHOBHBIX M0JI0’keHUH «CTpaTeruu pa3Butust Bocnuranus B Poccuiickoit @enepanuu Ha
nepuon 10 2025 rona» (Pacniopsxenue IlpaBurensctea P® ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOJXO/IOB K pa3pabOTKe MPOrpamMMbl 10 XWMHH, K OIpEIeSICHHIO OOIIel cTpaTeruu
0o0yueHus1, BOCIIUTaHUS ¥ Pa3BUTHUS 00yUaIOLUXCsl CPEICTBAMU yuyeOHOro npeamera «XuMus» 1 10—
11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHUenTyaidpHble mnonoxenus ProC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJeH, coAepKaHUs, pe3ylbTaToB OO0yueHus M TpeOOBaHU K YpPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe oOpa3oBaHUeE, MOJTy4aeMO€ BBITYCKHUKaMHU 00111e00pa30BaTeIbHON OpraHu3aliu,
SBIISICTCSI HEOTHEMJIEMOH dYacThlo WX 00pa3oBaHHOCTH. OHO CIY)KHT 3aBEpIIAIONIMM 3TaroM
peanu3aii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IICHHOCTEH, MPUCYIINX EIIOCTHON
CHCTEME XHMHUYECKOTO O00pa3oBaHMs. OTH IICHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB MPHUPOJIEI,
(bopMUPOBaHHS MUPOBO33PEHHS M OOIIEH KyIbTYPHI YEJIOBEKA, a TAKIKE IKOJOTHIECKH 000CHOBAaHHOTO
OTHOIIEHHWSI K CBOEMY 3JIOPOBBIO W TIPUPOAHOW cpene. Peammsyercss xummueckoe oOpa3zoBaHHeE
00y4JaroIMXxcsi Ha YpOBHE CpeaHero oOmiero oopa3oBaHus CpeACTBAMU yU4eOHOTO MpeaMeTa «XuMus,
CoJiepKaHWe M TOCTPOECHUE KOTOPOIO ONPEAETECHbl B MPOrpaMMe MO XUMHUHM € Y4ETOM creHupUKU
HayKd XMMUH, €€ 3HAUYEHUS B MO3HAHWUU NPUPOJAbI U B MAaTEpPUAIbHOM JKU3HU OOILIECTBA, a TAKXKE C
y4€TOM OOIIMX LieJed U NPUHIMIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmero oopazoBanus B Poccuiickoit deneparum.

XUMHS Kak »JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT OcoOyl0 pOJib B COBPEMEHHOMN
LIUBWIM3ALMY, B CO3JaHUM HOBOH 0a3bl MarepuanbHOM KyiabTypbl. OHa BHOCHUT CBOW BKJIag B
(dbopMUpOBaHHE PALMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3/IaHHE LEJIOCTHOIO NIpEICTaBIeHUs 00
OKpYXKaloILleM MUpPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU HA OCHOBE
IIOHMMAaHUS BEIIECTBEHHOIO0 COCTaBa OKPYKAIOLIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXy CTPOCHUEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3ammoneicTBYs C APYrMMM €CTECTBEHHBIMM HayKaMM, XHMMs CTaja HEOThEMJIEMOM
YacThI0O MUPOBOM KyJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO TPYAa U KU3HU KAXKAOTrO 4YJIeHA
oOmectBa. CoBpeMeHHass XMMHsA KaKk Hayka CO3UJareNbHas, KaKk HayKa BBICOKMX TEXHOJOTUH
HampapjieHa Ha pelleHue I00albHBIX MpoOJIeM yCTOMYMBOIO pa3BUTHS YEIOBEYECTBA — ChIPHEBOM,
SHEPreTUYECKOH, MUILEBOM, IKOJOIMUECKON OE30IIaCHOCTH U OXpaHbl 3J0POBbSL.

B cootBeTcTBHM € OOLIMMHU LEISIMU U IPUHLUIIAMU CPETHETO 00IIero 00pa3oBaHMsl COAEepKaHUe
npeamera «Xumus» (10—11 kmacchl, 6a30BbIi YpOBEHb U3Y4EHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO
Ha  OOWIEKYIbTYpPHYIO MOJATOTOBKY  OOYyYaloIIUMXCs, HEOOXOJUMYI0 UM  JUIsI  BBIpaOOTKH
MHUPOBO33PEHUYECKMX OPHEHTHUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMA, HPOJIOJDKEHUS
00pa30BaHUs B pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocCTaBisIOMKUME MpeaMeTa «XUMUs» SBISAIOTCS 0a30Bble Kypchl — «OpraHudeckass XuMus» |
«OO0mas M HeopraHuyeckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHHUsS KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOM HAayKH: CHCTeMa 3HAHUM MO HEOPraHMYECKOW XMMHUM (C BKJIIOYCHHEM 3HAHMNA M3
oOmiell XUMHHM) M OpraHudecko xumuu. POpMHUpOBaHUE AAHHOW CHCTEMbl 3HAHMW TPU HU3YUYEHUH



npeaMera o0ecredyrnBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3usi BEIECTB HA OCHOBE 00X
MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxaHusi KypcoB — «Opranudeckas xumus» U «OOIIas u HeEOpraHuveckas
XuMus» CHOPMUPOBAHA B MPOrpaMME MO XUMHH HAa OCHOBE CHUCTEMHOTO TMOJIXOJa K H3YyYCHUIO
y4eOHOTO Marepualia M OOYCIIOBJICHa HWCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHMW Ha
ONpENENEHHBIX TEOPETUYECKUX YypPOBHAX. Tak, B Kypce OpPraHUYeCKOW XWMHUU BEHIECTBA
paccMaTpUBalOTCS Ha YPOBHE KJIIACCUUECKOW TEOPUU CTPOCHUSI OPTaHUUYECKUX COCTUHEHUN, a TaKKe Ha
YPOBHE CTCPEOXMMHUYCCKHUX M O3JICKTPOHHBIX IPEACTABICHUI O cTpoeHMH BemiecTB. CBeneHHs 00
M3y4aeMbIX B Kypce BELIECTBAX JAIOTCS B Pa3BUTHU — OT YIIIEBOJOPOIOB JI0 CIOKHBIX OMOJOTUYECKU
aKTUBHBIX COeMHEHHH. B Kypce opraHnyeckoid XMMHHU TOJy4YaroT pa3BUTHE CHOPMHUPOBAHHBIC HA
YpPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHMs TEpBOHAYAIbHBIC TPEACTABICHUS O XUMUYECKOU CBS3H,
KJIaCCU(DMKAITMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOWCTB BEIIECTB OT WX CTPOCHHS, O
XUMHYECKON PEaKIUU.

[To HOBBIM YTJIOM 3peHHSI B TIPEAMETE « XUMHs 0a30BOTO YPOBHS pacCMaTPUBAETCS U3YUCHHBIN
Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs TEOPETUUECKUN MaTepHrall U (PaKTOJIOTUIECKUE CBEJICHUS O
BEIIECTBaX M XMMHUYECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOIas u HeopraHudeckass XuMushH)
00yJaroIMMCcsl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE TMEPHOJUYECKOTO 3aKOHA C
00IIETeOPETHUECKIMX W METOJOJOTHYECKUX TMO3UINHN, TIy0)Ke TMOHITh HCTOPUYECKOE HW3MEHEHHE
(YHKIIHI 5TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIONMIECH U TPOTHOZUPYIOIICH.

Ennnas cucrema 3HaHMI O Ba)KHEWIIMX BEIIECTBAX, WX COCTAaBE, CTPOCHHUM, CBOWCTBaX U
MPUMEHECHHUH, a TaKKE€ O XMUMHYECKUX PEAKIMIX, MX CYINIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHUS
nonostHsieTest B Kypcax 10 u 11 kiiaccoB anemMeHTamMu cofiep:kaHus, UMEIOIUMH KYJIbTYPOJOTHYECKUN U
MPUKIATHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3U XUMHH C JIPYTUMH
HayKaMH, pPACKpBIBAIOT €€ pPOJIb B IIO3HABATEIBHOW M MPAKTHUYECKOW JESATENBHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIHMTAHHMIO YBA)KEHMsI K MPOIECCY TBOpPYECTBA B OOJIACTH TEOPHUH U MPAKTUUECKHUX
MPWIOKEHUH XUMHH, TOMOTalOT BBITYCKHUKY OpPHEHTHPOBATHCSI B OOLIECTBEHHO U JIMYHOCTHO
3HAYUMBIX MPOOJIEMax, CBS3aHHBIX C XUMHUEH, KPUTHUECKU OCMBICIUBATh MH(GOPMAIIUIO U MPUMEHSTh
€€ JUIsl MOIMOJIHEHHS 3HAaHUH, PEIICHHS] NHTEJUIEKTYaJbHbIX U SKCIEPUMEHTAIBHBIX UCCIEA0BATEIbCKUX
3amau. B memom conepikanue y4eOHOro mpeameTa «XUMHUS» JIaHHOTO YPOBHS U3y4eHUs
OpUEHTHPOBAaHO Ha (GOpPMHUPOBAHHE Y OOYYAIOUIMXCS MHUPOBO33PEHUECKONW OCHOBBI JII MOHHMAaHUS
¢bunocodpckux uaeH, Takux Kak: MaTepHallbHOE €JUHCTBO HEOPraHWYECKOTO0 W OPraHWYecKOro Mupa,
00yCIIOBJICHHOCTh CBOWCTB BEUIECTB MX COCTAaBOM M CTPOCHHEM, MO3HABAEMOCTh MPUPOIHBIX SIBICHUN
NyTéM DJKCIEpUMEHTAa M PEUICHUS MPOTUBOPEUUH MEXIy HOBBIMH (PaKTaMH M TEOPETUYECKHUMHU
MPEANOChIIKAMHU, OCO3HAHWE POJIM XMMHUHM B PEHICHHH JKOJOTHYECKHX MpoOIeM, a Takke MmpodiieM
cOepekeHUs SHEPTeTHUYECKUX PECYPCOB, ChIPhs, CO3JJaHHsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnane pemeHus 3aay BOCHHUTAHHWSA, PAa3BUTUS U COLMATM3AIUU OOYJArOIIMXCS TPUHSTHIE
porpaMMON 1O XUMHUU TOAXOJbl K OIPEICIICHUIO COJAEpKaHUs M IMOCTPOCHHS IpeaMeTa
npeaycMaTpuBarT (OPMHPOBAHHE YHUBEPCAIbHBIX YU€OHBIX NEHCTBUN, UMEIOMINX 0a30BOE 3HAYCHUE
JUIS PA3TUYHBIX BUJIOB JACSITENFHOCTHU: pEIIeHus MpobiieM, MoKUcKa, aHanmu3a u 00paboTku nHpopManumy,
HEOOXOUMBIX JJIsi TPUOOPETEHHUS OIbITa MPAKTHUYECKOW U HCCIIEOBATEIbCKON JIEeATEIbHOCTH,
3aHUMAIOLIEN Ba)KHOE MECTO B MO3HAHUM XUMHMH.

B mpaxTuke mpenonaBaHus XMMUU KaKk Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, TaKk U Ha
ypOBHE CpeAHero oOIIero oOpa3oBaHus, MPU OMPEICIICHUU COJEPKATEIBHON XapaKTePUCTUKH LeJei
W3y4YeHUs1 TpeaMeTa HalpaBJICHUEM [EPBOCTENEHHON 3HAYUMOCTH TPAJMLHUOHHO NPHU3HAETCS
(hopMHUpOBaHKHE OCHOB XUMUYECKOW HAyKH KaK 00J1acTU COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUIECKOM



JESITEIbHOCTH YEJIOBEKA U KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOIUYECKON TOUYKU
3peHus TaKOM MMOAX0]I K OIPEIEIICHUIO LIENe N3YUEHHUs [IPEIMETA SBJISIETCS BIIOJIHE OIIPABIAHHBIM.

CornacHO JaHHOHM TOYKE 3PEHUS TJIABHBIMH LEISIMU HU3YUeHHs MpenMeTra «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sIBIISIOTCS:

(hopMHpPOBaHHE CHUCTEMBbI XHMHUYCCKUX 3HAHWH KaK Ba)KHEHIICH COCTaBISIONICH €CTECTBEHHO-HAYyYHOU
KapTUHBl MHpa, B OCHOBE KOTOPOW JieXKaT KIIIOUEBbIE MOHATUSA, (yHIAMEHTAJIbHbIE 3aKOHBl U TEOPUHU
XMMUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M TIOHUMAaHHWE CYHNIHOCTH JOCTYIHBIX OOOOIIEeHHIt
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH UX pPa3BUTHUS U CTAHOBJICHUS;
(dbopMupoBaHHE W Pa3BUTHE MPEICTABICHUHA O HAYYHBIX METOJAX TO3HAHUS BEIIECTB M XUMHUYECKHX
peakuuii, He0OXOAUMBIX Ul IPUOOPETEHUST YMEHUM OPUEHTUPOBATHCS B MUPE BEILECTB U XUMUYECKUX
SIBJICHUH, UIMEIOLIUX MECTO B IIPUPOJIE, B IPAKTUYECKON U TIOBCETHEBHOW KU3HU;

pa3BUTHE YMEHHUH U CIIOCOOOB AEATEIbHOCTH, CBA3AHHBIX C HAOIIOAEHUEM U OOBSICHEHHEM XUMUYECKOTO
AKCIIEPUMEHTA, COOJIIOICHUEM TPaBIIT 0€30MIaCHOTO OOpAIeHUs C BEIIECTBAMU.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTHKa LeNed M 3aJad M3y4eHUs MpeaAMeTa B
IporpaMMe IO XMMHHM YTOYHEHa U CKOPPEKTHpOBaHa B COOTBETCTBHUM C HOBBIMU MPHOPUTETaMHU B
cucteMe cpeaHero oOmiero oOpazoBanusi. CerofHs B TPENOJAaBAaHUM XUMHH B OOJBIICH CTETICHH
OoTIAéTCsl MPEANOYTeHHE MPAKTUUYECKOH KOMIIOHEHTE COJAep)KaHHUsl OOydeHHus, OpPUEHTHPOBAHHOW Ha
MOATOTOBKY BBIITYCKHHKA OOIIe00pa30BaTeIbHON OpraHU3aliy, BIaJCIOLIEro He HaOOpOM 3HaHUH, a
(YHKIIMOHAJIBHOW TPaMOTHOCTHIO, TO €CTh CHOCO0aMU U YMEHUSMM AKTHUBHOTO TOJYYEHMsI 3HAHUU U
MIPUMEHEHUSI X B peabHOM JKU3HU JUIS PELICHUs TPaKTUYECKUX 3a1au.

B cBs13u ¢ 3TUM IIpU M3yYEHUU MIpeaMeTa « XUMUs» TOMUHHUPYIOIlee 3HaUeHne TPUOOPETatoOT TaKue
LT U 33J]a4M, KaK:

ajanrtanus oOyyarouuxcs K YCIOBUSM JUHAMMYHO pa3BHUBAIOIIErocs Mupa, (opmupoBaHue
MHTEJJIEKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K  caMOOOpa3oBaHHIO,  COTPYIHUYECTBY,
CaMOCTOSITEIBHOMY MPUHATHIO TPAMOTHBIX PEHICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYalHUsIX, CBA3aHHBIX
C BELIECTBAMU U UX IPUMEHEHUEM;

¢dbopMupoBaHre y OOy4alOUIUXCS KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMIA), HMEIOLINX
YHHUBEpCaJIbHOE 3HAYEHHUE JUISl pa3JIMUHbIX BUAOB JAEATEIHLHOCTU: pPelieHusl mpobiem, Mmoucka, aHaiausa u
o0paboTku mHbOpMaIMU, HEOOXOAUMBIX Ul MPHUOOPETEHUs OMNbITa JIEATEIbHOCTH, KOTOpas 3aHMMAaeT
BAXHOE MECTO B MO3HAaHMM XHMHH, & TAKXKE€ ISl OLEHKU C IMO3UIUN 3KOJOrMYecKoi Oe30macHOCTH
XapaKTepa BIMSHUS BEIECTB U XMMUYECKUX MPOLECCOB HA OPraHU3M Y€JIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE TO3HABATEJIbHBIX HMHTEPECOB, HWHTEIUIEKTYalIbHBIX W TBOPYECKUX CIOCOOHOCTEH
oOyuaronuxcs: CocOOHOCTH CaMOCTOSATENbHO MPUOOPETaTh HOBBIE 3HAHUS IO XUMUU B COOTBETCTBHUH C
KU3HEHHBIMU TOTPEOHOCTSIMH, UCTIOJIH30BaTh COBPEMEHHbIE WH(OPMALIMOHHBIE TEXHOJIOTHH IJIs TIOUCKa
Y aHaJIM3a y4eOHOM U HAyYHO-TIOMYJISIPHON MH(POPMAIIK XUMUYECKOTO COIeP KAHNUS,

dbopMupoBaHME U pa3BUTHE y OOYYAIOMIMXCS AaCCOLMATUBHOTO U JIOTMYECKOTO MBIIIJICHHUS,
HaOM0ATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble 0COOCHHO HEOOXOIMMBI, B YACTHOCTH, IIPH
IJIAHUPOBAHUM U ITPOBEIEHUN XMMUYECKOTO IKCIIEPUMEHTA;

BOCIIMTAaHUE y OOYyYaroUuXcsi YOEeXAEHHOCTH B I'yMaHMCTHYECKON HANpaBIEHHOCTH XUMHH, €€
BAXHOM POJIM B pEIICHUH TJ00aIbHBIX MPOOJIEeM palMOHAIBHOIO MPHUPOJIOIOJIB30BaHMS, MOMOJIHEHHS
HHEPreTUYECKUX PECYpCOB M COXPaHEHHs] TPHPOJHOTO pPABHOBECHs, OCO3HAHUS HEOOXOAUMOCTHU
Oepe’KHOro OTHOLIEHHS K MPUPOJE U CBOEMY 3/10pPOBbBIO, a TAK)KE MPHOOPETEHHUs OTBITA MCIIOJIb30BaAHUS
MOJYYEHHBIX 3HAHUW JJIs MPUHATHUS TPAMOTHBIX PELIEHUH B CUTYalMsIX, CBSA3aHHBIX C XUMHYECKHMMHU
SIBJIICHUSMHU.

B yuyeOHOM 1utane cpenHero oOmiero o0pa3oBaHus MpeaMeT «XHUMuUs» 6a30BOr0 ypoBHS BXOIMT B
cocTaB MpeaMeTHO# obnacTu «EcTecTBeHHO-HAY4YHbIE TPEIMETHI.



OOmiee unciio 4acoB, OTBEACHHBIX JJIS M3YYEHUS XMMUH, HA 0a30BOM YpPOBHE CpPEIHEro OOIIEero
obpa3oBanus, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Henenio), B 11 xmacce — 34 gaca (1
4ac B HEJIEINIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

Teoperuyeckne 0CHOBbI OPraHU4eCKON XUMUM

[Ipeamer opranumveckoil XuMuu: €€ BO3HUKHOBEHHE, PA3BUTHE M 3HAUYCHHUE B TOJIYYCHHH HOBBIX
BEIIECTB M MaTepuanoB. Teopus cTpoeHUs] opraHndeckux coenquHeHuii A. M. byrnepoBa, €€ ocHOBHBbIE
nojioxeHus. CTpykTypHble (QOpMyIIbI OpraHUYeCKuX BemecTB. ['oMonorusi, m3omepus. XuUMHYECKast
CBSI3b B OPraHUYECKUX COCMHEHUSIX — OJJMHAPHBIC U KPATHBIEC CBSI3HU.

[IpeacraBnenne o KiIacCU(pUKAIMK OPTraHUYECKUX BemecTB. HoMEHKIarypa OpraHuYecKux
COCIMHEHUH (CUCTeMaTH4ecKas)) W TPHUBUAIbHBICE HAa3BaHMUS BAXHEHIINX TMPEACTaBUTEICH KIACCOB
OpPraHUYECKUX BEIIECTB.

DKCHepUMEHTATBHBIE METOIbI U3yUEHUS BEIIECTB M MX MPEBPAIICHUI: O3HAKOMJIEHHE ¢ 0Opa3iaMu
OpraHWYECKUX BEIIECTB M MaTepuajaMd Ha HMX OCHOBE, MOJEIUPOBAHHUE MOJEKYJI OPTraHUYECKHX
BEIIIECTB, HAOIOJIEHWE W ONHCAaHWE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPANICHUIO OPraHUYECKHUX
BEIIECTB MPU HarpeBaHuM (IJIaBjiIeHUe, OOYIIIMBaHUE U TOPEHHUE).

Yraesonopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psAl. MeTaH M 3TaH — MpOCTEUIINE TPEICTaBUTENN
QIKaHOB: (PU3MYECKMEe W XUMHYECKHE CBOWCTBA (PEaKIMW 3aMEIICHUs] W TOPEHHUs), HAXOXKICHUE B
MIPUPO/JIE, OJy4YEHUE U IPUMEHEHNE.

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJIOTUYECKUH pAd. OTUJIEH WU MOPONWIECH — MPOCTEHIIne
MPEJICTAaBUTENIM  QJIKEHOB: (U3MYECKHMe U XHMHUYECKHE CBOMCTBA (peakuuu TUIAPUPOBAHUSA,
raJIoreHUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuensl: Oyraaues-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEHIINE XUMHUYECKHUE CBOMCTBA
(peakuus nmonuMepu3zanun). [loyaenrne CHHTETUUECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJIOTMUECKHH pPsA. AIETHICH — MPOCTCHIIMA
MpPE/ICTaBUTENb AJKHMHOB: COCTaB, CTpO€HHE, (U3MUECKHe M XUMHUYECKHe CBOMCTBa (peakuuu
TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIH, TOPEHHUS ), TOTy4YEeHNE U IPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (Qu3MUecKHe U XUMHUYECKHE CBOWCTBA (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHUSA), MOJIYUYCHUE U IpUMEHeHue. Tonyon: cocmas, cmpoenue, husuyeckue u
Xumuyeckue ceolucmea (peakyuu 2alo2eHupo8aHus U HUMPOBAHUs), NOAYHeHue U NpUMeHeHue.
TokcuuHOCTh apeHOB. ['eHeTHYecKast CBsA3b MEXIy YIJI€BOJAOPOAAMM, MPUHAMICKANUMU K Pa3IUYHBIM
KJIacCaM.

[IpupoaHbie UICTOYHUKHU YTIEBOAOPOI0B. [Ipupoanblit ra3 u nomyTHble HedTsHbIE ra3bl. Hed1s u
e€ mpoucxoxaeHue. CmocoObl mnepepaboTku HedTHU: TEPEeroHkKa, KPEeKUHr  (TePMUYECKHIA,
KaTajguTHueckuil), muponus. [IpoaykTel nepepaboTku HedTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B
ObITy. KaMeHHBI# yToJb 1 IPOYKTHI €ro nepepaboTKu.

DKcIepuMEHTAIbHBIE METOIbI U3YUEHUS BEIIECTB U UX MPEBPAILlEHUI: 03HAKOMIIEHUE C 00pa3iiaMu
macTMacc, KaydykoB M pe3uHbl, Koekuuu «HedpTs» u  «YTomb», MOJEIUPOBAHHE MOJEKYI
yIIAEBOJOPOJOB U TAJOT€HOTPOU3BOAHBIX, MPOBEACHHE MPAKTHUYECKOW PaOOThHI: MONy4yeHUE ITUIIEHA U
H3yYEHUE €r0 CBOMCTB.

Pacuérnpie 3anaun.




Bbrunciienuss 1mo ypaBHEHHIO XUMHUYECKOW peakiuu (Maccel, 00b&Ma, KOJUYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEAKIUU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOTHBIX
BELLECTB WJIN IPOAYKTOB PEAKIIIH).

Kucaopoacoaep:xamme oprannyeckmue coeiMHeHNs

[IpenenpHBIE OJHOATOMHBIC CITUPTHL. METAHON M ATAHOJ: CTPOCHHE, (PH3MUECKUE U XUMHUYECKHE
CBOMCTBa (peakuMd C aKTUBHBIMM MeTajUlaMH, TaJOT€HOBOJOpPOJaMHU, TOpPEHHE), IPUMEHEHHUE.
BonoponHbie cBsi3M MeXIy MOJIEKyJaMu CHUPTOB. JlelicTBME MeTaHOoJla M 3TaHOJIa Ha OpraHu3M
YeJl0BeKa.

MHOTOaTOMHBIC CIUPTHI. DTWICHTJIMKOIh W TJIMIEPHH: CTPOCHUE, (U3NYECKUE M XUMHUYCCKHE
CBOMCTBa (B3aMMOJIEHCTBUE CO IIEJIOYHBIMM METAJUIaMH, KAaueCTBEHHAs pEaklus HAa MHOIOATOMHBIE
cnupthl). JlelicTBUe Ha OpraHu3M 4esoBeka. [IprMeHnenue riaumnepruHa U 3TUISHIIMKOJIS.

@DeHoI: CTPOEHUE MOJIEKYNbl, (QU3WYECKHMEe U XHMHUYecKkue cBoiicTBa. TokcHyHOCTH (QeHona.
[Ipumenenue denoua.

Anpaerunbel U kemoHvl. POpMaNbIETH, alleTadbJACTU/l: CTPOCHHUE, (PU3UYECKHE W XUMHUYECKUE
CBOMCTBa (peaKuy OKUCICHHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEaKIUH), IOJIy4€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOThl. MypaBbHHASI U YKCYCHAsI KUCJIOTBI: CTPOCHHE,
¢buznueckue U XMMHYECKHE CBOWCTBA (CBOICTBa, 00mIMe JUIsl Kiacca KUCIOT, peaklus 3TepUPUKAIIN),
nojyueHue M npuMeHeHue. CTeapuHOBasi M OJIEMHOBAs KHUCJIOTHl KaK MPEACTaBUTEIN BBICHINX
KapOOHOBBIX KUCIOT. MbLIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEe IeiiCTBHE.

CrnosxHble 3(Upbl KaK MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['MIaponu3 cloKHBIX 3pupoB. JKUpsI.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrieBoapl: cocTaB, KiaccuU(UKaIUs YIJIEBOJAOB (MOHO-, U- W TOJUcaxapuisl). [Jmoko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XUMUYECKHE CBOWCTBA
(B3aumopeiicteue ¢ ruapokcuaom meau(ll), okucienne amMMuadHbIM pacTBOpoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJCHHE B MPUPOJE, MPUMEHEHUE, OMOJIOrHYecKas poJb.
®doTtocuHTe3. DPyKTO3a KAaK U30MEP TIIHOKO3BI.

Kpaxman wu wnemmono3a kak mOpupojHble noiaumepbl. CTpoeHHe Kpaxmana U IeJITHOJIO3bI.
Ouznyeckue U XMMHUYECKUE CBOMCTBA Kpaxmaia (THIpOoJIu3, KaYeCTBEHHAs PEaKIis C HOJO0M).

DKcrepuMEeHTAIbHBIE METOIbI M3yYEHUS BEIIECTB U UX MPEBPAIlleHUI: TPOBEACHNE, HAOII0ICHIE U
ONHCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAYECTBEHHBIC PEAKIHUU OJJHOATOMHBIX
CcupTOB (OKHUCIIEHHE 3TaHoa okcuaoM Meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOICHCTBHE TITUIIEPUHA
¢ ruapokcuaom memu(ll)), ampmeruaoB (OKHWCIIEHHE aMMHUAYHBIM pPacTBOpoM okcuma cepedpa(l) wu
ruapokcugaoM meau(ll), B3ammojelicTBHEe Kpaxmayia ¢ HOJOM), NMPOBEICHUE IPAKTHYECKON pabOTHI:
CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3agaun.

Bobrunicnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBAa HCXOJHOTO
BEI[ECTBA WJIM MPOAYKTa PEAKIMH MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIINH).

A3oTcozepKalue OpraHn4eckie COeMHEHHUSI.

AMUHOKHUCIOTBI Kak aM@oTepHble opraHuueckue coeauHeHus. Duznueckue U XUMUYECKHE
CBOMCTBa aMUHOKHUCIOT (HA MpUMepe TTUIMHA). bruonornyeckoe 3HaueHne aMHUHOKHUCITOT. [lenTuabt.

benku xak mpuUpoIHBIE BHICOKOMOJEKYISPHBIE coequHeHus. [lepBuyHas, BTOpuyHas U TPETUYHAS
CTpyKTypa OenkoB. XUMUYECKUE CBOMCTBA OEIKOB: TUAPOJIN3, ACHATYpaIlHs, KAaueCTBEHHbIC PEaKIIMK Ha
OenKH.

DKCIIepUMEHTAIbHBIE METO/IbI U3yYCHHs BEIECTB U MX MPEBPAlICHUI: HAOMIOCHIE U ONKCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpaIusl OEIKOB MPU HATPEBAHUH, [IBETHBIC PEAKIIMH OEJIKOB.



BricokomoiieKkyJIsipHbIe COeIMHEHHS

OCHOBHBIE TIOHSTHUSI XUMHUHU  BBICOKOMOJIEKYJIIPHBIX COEIMHEHWH: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTEIIEHb IOJUMEpPU3ALMU, CPElIHsAs MOoJIeKylspHas Macca. OCHOBHBIE METObI
CHUHTE3a BICOKOMOJIEKYJISIPHBIX COEAMHEHUN — TIOJIMMEPU3ALMSl U IOJUKOHACHCALUA.

DKclepuMEHTAIbHBIE METO/Ibl U3YUEHUS BELIECTB U UX MPEBpAIlleHUIi: 03HAKOMJIEHUE C 00pa3liaMu
MIPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXNpeAMETHBIX CBsA3€M Ipu M3y4eHMHM opraHudeckod xumuu B 10 Kiacce
OCYILIECTBJISIETCSl YEpEe3 HCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W IMOHATHM,
SIBJISFOILUXCSI CHCTEMHBIMHU JUISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OO1ue ecTecTBEHHO-HAy4HbIE TMOHSTHUSA: SBJIEHHE, Hay4yHbIH (DaKkT, rumoresa, 3aKOH, TEOpHs,
aHaJlM3, CHHTE3, Kiaccu(ukauus, MEpUOJNYHOCTh, HAOIIOJEHUE, U3MEpPEHHE, OSKCIIEPUMEHT,
MOJIEIIUPOBAHUE.

®uznka: Marepusi, SHEprus, Macca, aTroM, 3JIEKTPOH, MOJEKyla, SHEPreTH4YeCKU YpOBEHb,
BEIIECTBO, TeJO, 00BbEM, arperarHoe COCTOSIHHE BEIIeCTBa, (PU3NYECKHE BEIUYMHBI U €IUHUIBI HX
H3MEpEeHusl.

buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BellecTB B OpraHusMme, (HOTOCHUHTES,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOAaeMbIE, TOTUINBO, PECYPCHI.

TexHosorusi: mNHIEBbIE MPOAYKTHl, OCHOBBI pPAllMOHAJIBHOTO MHUTAHUS, MOIOUIME CPEJCTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHE IIpernapaThl, MaTepuajbl W3 MCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHHYECKAS XUMMUA

Teopernyeckne 0CHOBbI XMMHUH

XUMHUYECKUH 371eMeHT. AToM. SIpo atoma, M30TOIBI. DIJIEKTpOHHAs 000JI0YKa. DHEPreTHUYECKUE
YPOBHH, MOIYPOBHH. ATOMHBIE oOpOuTamu, S-, P-, O- smemeHTbl. OCOOEHHOCTH pacHpeieaeHUs
JJIEKTPOHOB TIO0 OpOWUTANsIM B aTOMaxX »JJIEMEHTOB TIEPBBIX UETHIPEX IEPUOJOB. JIEKTPOHHAs
KOH(UTYpaIus aTOMOB.

Ilepuomnueckuit 3akoH u Ileproandeckas cucrema xuMudeckux snemMeHToB . M. Menpaeneena.
CBs3b nepuoauyeckoro 3akona u [lepuoauyeckoil cucteMbl xuMudeckux 3nemeHToB JI. 1. MenneneeBa
C COBpPEMEHHOH TEOpHel CTPOCHUS aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOMCTB XHMHYECKHUX
AJIEMEHTOB M 00pa3yeMbIX MMH MPOCTBIX U CIOXKHBIX BELIECTB IO TPYyNIaM U MepuoaM. 3HauCHHE
MIEPUOANYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemniecTBa. XUMHUYECKasi CBsI3b. BUIbl XMMUYECKON CBs3U (KOBaJIGHTHAs HEMOJSPHAS U
MOJISIpHAsi, MOHHAsA, MeTalndeckas). MexaHu3mbl 00pa3oBaHUsl KOBAJCHTHOW XHMHUYECKOW CBSI3H
(oOMeHHBIN M JOHOPHO-aKIENTOpHBIN). BomopomHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIIATENHHOCTD.
Crenens okuciieHus. MIoOHBI: KATHOHBI M aHHOHBI.

BemiectBa MONEKYIAPHOTO U HEMOJIEKYISIPHOTO CTPOEHUS. 3aKOH MOCTOSTHCTBA COCTaBA BELIECTBA.
Tunel KPUCTAITNYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKON PEHIETKY.

[lonatue o pgucnepcHbIX cucteMax. VICTHMHHBIE W KOJUIOWJHBIE pacTBOpbl. MaccoBas a0
BEIIECTBA B PaCTBOPE.



Knaccugpukanuss HeopraHMuecKux coeauHeHWd. HoMeHkiaTypa HEOpraHWYeCKUX BEIECTB.
['eneTnyeckasi CBsI3b HEOPraHUYECKUX BEILIECTB, MPUHAMICKAIIUX K PA3IUYHBIM KJIaCCaM.

Xumuueckas peakuus. Kimaccupukamuss XaMU4eCKUX peakiuii B HEOPraHUYECKONH U OpraHu4ecKOu
XUMUHU. 3aKOH COXPAaHEHHUS MacChl BEHIECTB, 3aKOH COXPAHEHUS U TMPEBpALICHUS DHEPrUU IpHU
XUMUYECKUX PEAKITUSX.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3NUYHBIX (PakTopoB. OOpaTuMbIe peaki. XUMHUECKOe
paBHOBecHe. DakTOphl, BIUSAIOMIME HA COCTOSTHUE XUMUUYECKOTO paBHOBecus. [Ipunuun Jle [llaTense.

DnektponuTrdeckas nuccormaius. CuiibHbIE U cladble 37eKTposuThl. Cpesia BOJHBIX PACTBOPOB
BEILIECTB: KUCTas, HEUTpalibHas, IEJI0YHAasI.

OKHCIIUTETEHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

DKCHEpPUMEHTAIBHBIE METOJbI M3YyYEHUsI BEIIECTB W WX NPEBPAIICHUM: JAEMOHCTpAIUs TaOIHI
«Ilepuognueckass cucreMa xumuueckux dyemeHToB JI. M. MenaeneeBa», H3ydeHUE MOJENEH
KPUCTAJUTMYECKUX PEIIETOK, HAOJIOJCHUE W OTMHUCAHUE JIEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OTBITOB
(pa3noxkeHue TMepoKCUIa BOJOPOJA B TPHUCYTCTBHHM KaTajau3aTopa, OIpPEACNICHHE CpPelbl PacTBOPOB
BEIIECTB C TIIOMOIIBIO YHHBEPCAIBHOTO WHAMUKATOpA, PEAKIMM HWOHHOrO oOOMEeHa), MpOBEJeHNE
MPAKTHIECKON paboThl «BiusHHe pa3andHbIX (aKTOPOB Ha CKOPOCTH XUMHUYECKOW PEAKIIUN.

Pacuérnrie 3amaun.

Pacuérel 1Mo ypaBHEHUSM XUMHYECKUX PEAKIMHA, B TOM YHCIE TEPMOXHMHUYECKHE pPaCUETHI,
pacy€ThI ¢ UCTIOIB30BAHUEM TOHSATHS «MACCOBAsI IOJISI BEIIIECTBAY.

Heopranunueckasi xumus

Hewmeramnsl. Ilonoxenune HemeramioB B lleproandeckoit cucreMe xuMuueckux anemeHTos /1. M.
MenneneeBa U OCOOECHHOCTH CTpPOCHHS aToMoB. (DU3MUYECKHE CBOWCTBA HEMETA/UIOB. AJIJIOTPOMUS
HEMETaJJIOB (Ha mpuMepe Kuciopoa, cepol, pocdopa u yrieposa).

XHWMHUYECKHE CBOWCTBA BAXHEHIUX HEMETAUIOB (TaJIOTEHOB, CEphl, a30Ta, (Gocdopa, yriepona u
KpEMHUS) U UX COeAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHU).

[IpumeHeHne BaXKHEUIINX HEMETAIJIOB U UX COCIMHEHUN.

Meramnel. [lonoxenne metamioB B Ilepuonuueckoil cucteMe XuMHUuUeckuX snemeHtoB [ .
MenneneeBa. OcoOeHHOCTH CTPOEHUSI AIIEKTPOHHBIX 000J04YeKk aToMOB MeTaiuioB. Obuue (uznueckue
cBoiicTBa MeTauIoB. CIIaBbl METAILIOB. DIIEKTPOXUMHUYECKUH PsiJl HAIPSHKEHUH METaJIJIOB.

XHUMHUYECKHE CBOMCTBA BaXHEHIIMX METAJUIOB (HATPHWM, KM, KaJIbLIMA, MarHui, agrOMHHHMH,
LUHK, XpOM, eJe30, Me/Ib) U UX COCTUHEHHI.

O61ue criocoObl Noay4eHus MeTamioB. [IpuMenene MeTamioB B ObITY U TEXHUKE.

OKCHepUMEHTAIbHBIE METOAbl M3Y4YEHHS BEUIECTB W MX IPEBpAIICHUN: H3Yy4YEHUE KOJUIEKLUUU
«MeTamnel ¥ CIUIaBbl», OOPa3OB HEMETAIIOB, PEIICHHE SKCIEPUMEHTANbHBIX 3ajad, HaONoJeHUuEe U
OTHCAaHUE JIEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OIBITOB (B3aUMOJCICTBHE TUIPOKCHIA aTIOMUHUS C
pacTBOpaMu KUCJOT U LIEN0Yei, KaYeCTBEHHbIE PEAKIIUY HA KATHOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl Macchl BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, PaCYEThl Macchl (00bEMa, KOTMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIIMH, €CJIU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMus " KA3Hb

Ponp xumMum B oOecrieueHUH SKOJIOTMUECKOH, JHEPreTHYecKod W MHUIIeBOW Oe30macHOCTH,
pa3BuTuu MeauuuHbL. [loHATHE 0 HAYYHBIX METOAaX MO3HAHUS BEIIECTB M XUMHUECKUX PEAKLIUM.

[IpencraBnenuss 00 OOMMX HAYYHBIX TNPUHIUNAX TPOMBIIIJIEHHOTO TOMYYSHHUS Ba)KHEHIINUX
BEILIECTB.



YenoBek B MHpe BELIECTB W MaTepUaloB: BaXHEHIIME CTPOUTENIbHBIE MaTEpHUAIIbI,
KOHCTPYKLIMOHHBIE ~MaT€pUallbl, KpPAaCKH, CTEKJIO, KepaMuKa, Marepuanbl Uil DJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHUYECKUE U MUHEPAIbHBIE yI00pEHUSI.

XuMus U 30pOBbE YEJIOBEKA: IpaBUJa HCIOJIB30BAaHUS JICKAPCTBEHHBIX IIpENapaToB, IPaBHIIA
0€30I1aCHOTO HCII0JIb30BaHMS MIPETapaToB OBITOBOM XUMHH B TIOBCEHEBHOM KU3HH.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MexnpeaMeTHbIX CBA3€H pu n3ydyeHuu oO1ieil u Heoprauuueckoil xumuu B 11 kiacce
OCYILIECTBJISIETCSl YEpEe3 HCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W IMOHATHM,
SIBJISIFOLUXCSI CACTEMHBIMU JJIs1 OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAyYHOI'O LIMKIIA.

OO011ue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAY4HbIHN (aKT, TMIIOTE3a, 3aKOH, TEOPHs, aHaJIU3, CUHTE3,
KJ1acCU(pUKaus, NepUoAUYHOCTb, HAOIIOEHHNE, SKCIIEPUMEHT, MOJIEIMPOBAaHUE, U3MEPEHUE, SIBJICHUE.

®du3uka: MaTepus, DOSHEpPIus, Macca, aTroM, DJJEKTPOH, IPOTOH, HEUTPOH, HWOH, H30TOIl,
pasMOaKTUBHOCTb, MOJIEKYJIA, SJHEPIreTUUECKUI YPOBEHbB, BEIIECTBO, TENO, 00BbEM, arperaTHOE COCTOSHUE
BEIIECTBA, PU3NUECKHUE BEIMYNHBI U €IUHULIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocHcTeMa, Ouocdepa, Makpo- U MUKPOIIEMEHTbI, BUTAMHHBI,
0OMEH BelIeCTB B OpraHUu3Me.

I'eorpadust: MuHepasbl, FOpHbIE IOPO/IbL, MTOJIE3HBIE HCKOTIAeMBbIE, TOTUINBO, PECYPCHI.

TexHomorus: XUMHYECKass TMPOMBIIUIEHHOCTb, METAJUTYprusi, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHajoB, CEIbCKOXO3IWCTBEHHOE IMPOU3BOJICTBO, MUIIEBAasl MPOMBIIUIEHHOCTDh, (apMaleBTHUYecKas
MIPOMBIIIIEHHOCTh, MPOWU3BOJICTBO KOCMETHYECKHX MPENapaToB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepHualoB, JEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOT M H.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLI 110 XMMHWWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COQO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS OOYJAIOIIMMUCS IPOTrpamMm
cpenHero o0Omero o0pa3oBaHUs (JIMYHOCTHBIM, METANpeIMETHBIM U MpeAMeTHhIM). Hayuno-
METOIUYECKOM OCHOBOM 1JIs1 pa3pabOTKH IJIAHUPYEMBIX pPE3yJbTaTOB OCBOEHMSI MPOIPAMM CpPEIHETO
o011ero 00pa3oBaHUS SBIISCTCS CHCTEMHO-ACSITSIBHOCTHBIN TTOIXO/.

B cooTBeTcTBUHM C CHCTEMHO-IEATEILHOCTHBIM TIOJIX0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3yIbTaTOB
OCBOEHHUSI IpeaMeTa «XUMHUS» Ha YpPOBHE CpPEIHEro oOmero oOpa3oBaHUS BBIJCIEHBI CIEAYIOLIUE
COCTaBJISAOLIHE!

OCO3HAaHUE OOYYAIOUIUMHUCS POCCUMCKOM TPAXKTAHCKOW HMACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIEIECHHUIO;

HaJU4Yre MOTUBAIIUU K 00Y4YCHHIO;

[eJICHANTPaBJICHHOE PAa3BUTHE BHYTPECHHUX YOSKICHUI JTMYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH
Y UCTOPUYECKUX TPAAHUINI 0a30BOI HAYKH XUMHUH;

TOTOBHOCTb U CITIOCOOHOCTH 00YUaIOLIUXCS PYKOBOJICTBOBATHCS B CBOEH NESATENILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MIPUCYITAMH IIETIOCTHOW CUCTEME XUMUUYECKOTO 00pa30BaHUs;

HaJu4he TMPaBOCO3HAHUS JKOJOTHUECKOW KYJAbTYPbl M CHOCOOHOCTH CTaBUTh IIETM U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHUS IpeameTa «XHUMHs» JOCTUTAIOTCS B €IUHCTBE y4eOHOU U
BOCITUTATENLHOM JESITENTbHOCTH B COOTBETCTBUU C TYMaHHUCTHUYECKUMH, COLMOKYJIBTYPHBIMHU, TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU M HJEaJaMUd POCCUHCKOTO TPaXKIAHCKOTO O0OIlIecTBa, MNPUHATHIMU B
oOmiecTBe HOpPMaMM W MpaBWJIaMU TOBEIEHUS, CHOCOOCTBYIOIIMMH IpOIEcCaM CaMOIMO3HAHMUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00YYarOIIUXCSI.

JInuHOCTHBIE PE3yabTaThl OCBOEHUS IMpeaMeTa «XUMUS» OTPakaloT CPOPMUPOBAHHOCTH OIBITA
M03HABATEIbHON U MPAKTHUUYECKOM JeATeIbHOCTH OOy4aroNIMXCs M0 peaau3alid IPUHSITHIX B 0OIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHHUS 00YUYAIOLUTUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 0043aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPABOTOPSIIKY;

MIPEJICTaBJICHHS O COLIMATBHBIX HOPMaxX U MpaBUiIaX MEKIUYHOCTHBIX OTHOILIIEHUH B KOJIJICKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOU JIEATEIBHOCTH MPHU CO3/IaHUU YU€OHBIX IPOEKTOB, PEIICHUH
y4eOHBIX U MMO3HABATEIHHBIX 33/1a4, BHIOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHUS], JIOTUKY M apryMEHThI APYrUX IMpHU
aHaJlM3e pa3IUYHbIX BUJIOB YUeOHOU JeATeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOLIEHUSI K HICTOPUYECKOMY U HAYYHOMY HACJIE/IUI0 OTE€UECTBEHHOU XUMUU;

YBXKEHUS K MPOIlECCy TBOPUYECTBA B OOJIACTH TEOPUU M TMPAKTUYECKOTO MPUMEHEHHS] XUMHH,
OCO3HAHHUS TOTO, YTO JOCTIDKEHHS HAyKH €CTh pPe3ylbTaT JUIUTENbHBIX HAOMIOACHU, KPOMOTIMBBIX
AKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSTHHOTO TPyAa YYEHBIX U IPAKTUKOB;

MHTEpeca W TMO3HABATEIbHBIX MOTHUBOB B TMOJYYEHUU U TOCIEAYIONIEM aHalu3e WH(OpMAaIUU O
MepeAOBBIX JOCTUKEHUIX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;



CIIOCOOHOCTH OIICHUBATh CUTYyallid, CBSI3aHHBIC C XHMUYECKUMH SIBJICHHUSIMH, W TPUHUMAThH
OCO3HAHHBIC PEIICHHUS, OPUECHTHPYSCh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIEHUBATH CBOE MOBEACHUE M TIOCTYIKU CBOMX TOBAPUIICH C MO3UINIA HPABCTBEHHBIX
Y TIPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUHN ITUX MOCTYIKOB;

4) popMupoOBaHMS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS IICHHOCTEH 310poBOro W Oe3omacHOro oOpa3za JKU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroieHns mpaBuil 0€30MacHOTO OOpaIeHHs ¢ BEIIeCTBAMU B OBITY, MIOBCETHEBHOM KU3HU U B
TPYAOBOM NEATEIBHOCTH;

MMOHUMAHWS [EHHOCTH TMPaBWI WHAMBUIYAIHLHOTO U KOJUICKTUBHOTO OE30TIACHOTO IOBEICHHS B
CUTYAIUSX, YTPOIKAIONTUX 3I0POBBIO U )KH3HU JIIOJICH;

OCO3HAHUS MOCIICACTBUI M HETPUATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS aTKOTOJISI, HAPKOTHUKOB,
KYpEHUs);

5) TPyA0BOr0 BOCTIMTAHUS:

KOMMYHHKATHBHOW KOMIICTCHTHOCTH B y4eOHO-HCCIICIOBATEIILCKON JIEATEIIBHOCTH, OOIICCTBEHHO
MTOJIC3HOM, TBOPUYECCKON U IPYTHX BHJIAX JCSITCILHOCTH;

YCTAaHOBKH Ha aKTHBHOE y9acTHE B PEIICHUHU MPAKTHUYECKUX 3a/1a4 COIMAITBHON HAPaBJICHHOCTH (B
pamMKax cBOEro KJiacca, IIKOJIbI);

WHTEpeca K MPAKTHISCKOMY H3YUEHHUIO MPOQPECCHH Pa3IMIHOTO poJia, B TOM YHCIIE HA OCHOBE
MPUMEHCHHSI TPEIMETHBIX 3HAHUH 110 XHMHH;

YBOXCHHSI K TPYTY, JIOASIM TPYyJia U pe3yiibTaTaM TPYAOBOH JeSATEIHbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHUIYyaJIbHOW TpPAaeKTOpUU OOpa3oBaHUs, Oymymiei
npodeccud M peanu3alud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTpeOHOCTEH 00IIIecTBa;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

HKOJIOTMYECKU 11eJIECO00Pa3HOr0 OTHOUIEHUS K MPUPOJE, KaK MCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3emiie;

MOHUMAaHM TJI00AIbHOIO XapakTepa OJKOJOTMYECKHX MpoOsieM, BIHUSHUA HKOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHUS HEOOXOJWMOCTH HCHOJIb30BAaHUS JOCTMIKEHHM XUMHUU [UIsl pEUIeHHs BOIPOCOB
paIMOHAIBLHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUM, MPUHOCSIIUX BpEI OKpYKalolled NPUPOIHON cpesie, YMEHHs
MIPOTHO3UPOBATh HEONArONPHUATHBIE SKOJIOTMUYECKUE TMOCIEACTBUS MPEeANPUHIUMAEMbIX JCUCTBUH H
MpeI0TBpAaIIaTh UX;

HAJIMYUS PA3BUTOTO SKOJIOTMUECKOTO MBIIIICHHS, SKOJIOTUYECKOH KyIbTYpPHI, OMbITA IEATEIHbHOCTH
OKOJIOTHUECKOM  HAMpaBJICHHOCTH, YMEHHsS  PYKOBOJCTBOBATbCSI MMH B  IIO3HABATEIbHOM,
KOMMYHHKAaTHBHOM M COI[MAIBHOM TMpaKTHUKe, CIOCOOHOCTH W YMEHHUS aKTUBHO MPOTUBOCTOATH
HJIC0JIOTUH XeMOo(oOouu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 O0OIIIECTBEHHON MIPAKTHKHY;

MOHUMAaHU CreMUUKA XUMHUU KaK HAyKH, OCO3HAHUA €€ posii B (JOPMUPOBAHUU PAIIUOHATIHLHOTO
HAyYHOTO MBIIUIEHUS, CO3/IaHUU IEIOCTHOTO MPEACTABICHUS 00 OKPYXAIOIIEM MUPE KaK O €JUHCTBE
MPUPOJBI U YEIOBEKa, B MO3HAHMHM MPUPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHHWU MPOoOIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHSI;



yOSKIEHHOCTH B OCOOOH 3HAYMMOCTH XUMHUH JJIsi COBPEMEHHON UMBWIM3alUU: B €€
I'YMaHHCTUYECKON HAINPaBICHHOCTU M BaXHON POJM B CO3/IaHUU HOBOW 0a3bl MaTEpUANBbHOUN KYIBTYpHI,
peleHnn rI00aJbHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS YENOBEUECTBA — CHIPHEBOW, YHEPTETUUECKOM,
MUIIEBOM M PKOJOTMYECKOW 0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIICYEHUHN YCIOBUN YCHEIIHOTO
TpyJa U SKOJIOrM4E€CKH KOM(DOPTHOM JKU3HH KaXKJIOTO YJIeHa 00IEeCcTBa;

€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: IIOHUMAaHHUsI CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3yEMBIX B
€CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh INOJydaeMble 3HAHMS JJIs aHaldu3a U OOBSCHEHUS
SIBJICHUH OKpPY)KAIOLEro MUpa U IMPOUCXOIAIIMX B HEM HM3MEHEHUH, YMEHHs JielaTh 0OOCHOBAaHHbIE
3aKIIOYCHUSI HA OCHOBE HAyYHBIX ()aKTOB M HMMEIOIIMXCS JAHHBIX C IENBI0 MOJYYSHHS TOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITEJIHO MHCIIOJIb30BaTh XUMHUYECKHE 3HAHMS JJs peuieHus npodiemM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpPECa K MO3HAHUIO U MCCIIEN0BATEIbCKON JEATEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO U CaMO0Opa30BaHUIO, K AKTUBHOMY
MTOJIyYEHHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSM TPyZa B Pa3jInYHbIX cpepax MpodhecCHOHAIBHON AEATEIbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATHI

MerTanpeaMeTHbIE Pe3yJabTaThl OCBOCHHUS YYEOHOTO TpeaMeTa «XHMHUsS» Ha YPOBHE CPEIHETrO
o01rero 06pa3oBaHUs BKIFOYAIOT:

3HaYUMBbIC JUIS  (OPMHPOBAHUS  MHPOBO33PCHHS  OOYJAIOMIMXCS  MEXIUCIUTUITMHAPHBIC
(MexmnpeaMeTHbIe) OOIIeHaY4YHbIE TOHATHUS, OTPAXKAIOUIUE IEJIOCTHOCTh HAay4YHOM KapTUHBI MUpA U
crenu(puKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHs,
SBJICHUE, TPOLECC, CUCTEeMa, Hay4HbIH (DaKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
nccaeaoBaHue, HaboIeHe, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE);

yHHUBEpcaJbHble YyueOHble JeHCTBUA (ITO3HABaTelbHbIE, KOMMYHHKAaTUBHBIC, PETYISITUBHbIE),
obecneunBaromue (GopmupoBaHue (YHKIMOHAJIBHOW TPAMOTHOCTH W COLUUAIBHOW KOMIIETEHIUU
00yJaroIMXcs;

CIOCOOHOCTh oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXAUCHUIITMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUSI U YHUBEpCAJIbHbIE yueOHbIC ACWCTBUS B MO3HABATENIbHON U COLMATIBHOU
MIPaKTHKE.

MertanpeaMmeTHble  pe3yapTaThl  OTPa)KalOT  OBJAJEHHWE  YHHMBEPCAIbHBIMU  Y4€OHBIMH
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JEHCTBUSIMH.

OBiajeHHe YHMBEPCAJIbHBIMH YUYeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYaAIU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEeNATh IEeNU ACSITeIbHOCTH, 3aJaBasi MmapaMeTpbl U KPUTEPUH WX TOCTHXKEHUS, COOTHOCHUTH
PE3yIbTaThl JEATENBHOCTH C MOCTABIEHHBIMHU IEJISMU;

MCI0JIb30BaTh MPU OCBOCHUM 3HAHHI MPHUEMBI JOTHYECKOTO MBIIUICHUS — BBIJCIATh XapaKTepHbIE
MPU3HAKUA TIOHATUN M yCTAaHABJIMBATh MX B3aWMOCBS3b, HCIOJIH30BaTh COOTBETCTBYIOIINE MOHATUS IS
00BsICHEHUS OTAENbHBIX ()AaKTOB U SIBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKALIUN BEIIECTB U XUMHYECKUX PEaKIInid;

yCTaHABIUBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYyX ACHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, TIO AHAJIOTHH), BBHISBIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHSI B PACCMATPUBAEMBIX SBICHUSAX, (OPMYIUPOBATh BBIBOJABI H
3aKITIOUEHUST;



MPUMEHSTHh B TPOIECCE TO3HAHUS, UCIOJIB3YeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIC) MOJICIIH,
peoOpa3oBEIBATh MOJCIBHBIC MPEICTABICHUS — XUMHYECKHN 3HAaK (CHMBOJI) AJIEMEHTa, XUMUYECKas
dbopmMyra, ypaBHEHNE XUMHUECKON PEAKIINN — IPU PEIICHUN YU4EOHBIX MTO3HABATEIILHBIX U MPAKTUISCKUX
3a/a4, MPUMCHITh Ha3BaHHBIC MOJICIBbHBIC MPEACTABICHUS JJs BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMUICCKUX PEAKIIHM.

2) 6a3oBble HCCJIeI0BATEILCKHE IeliCTBHSI:

BJIICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB U XUMHUICCKIX PEAKIIHIA,

(dbopMyITUpOBaTh IS U 3a/1a4l UCCIICIOBAHUS, MCIIOIh30BaTh MOCTABICHHBIC U CAMOCTOSITEIHLHO
chOpMyITUPOBAHHBIE BOMPOCH B KayeCTBE HWHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (POPMHUPOBAHUS
TUTIOTE3bI TI0 TPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CY)KJICHUH;

BIIQJICTh ~ HaBBIKAMHU  CaMOCTOSITCILHOTO  TUIAHUPOBAHWUS W TIPOBEACHUS  YUYCHUYECCKHX
IKCMIEPUMEHTOB, COBEPIICHCTBOBAThL YMEHHUS HAONIOAAaTh 3a XOJOM IMPOIecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATE €T0 PE3YIbTaT, (OPMYIUPOBATH OOOOIICHHUS U BBIBOJIBI OTHOCHUTEIHHO JOCTOBEPHOCTH
PE3yIbTATOB MCCIIEA0OBAHUS, COCTABIISATH 000CHOBAHHBINM OTYET O TIPOACTIaHHON padoTe;

MPUOOpPETaTh OMBIT YICHHUYECKOW HCCIICOBATEIILCKOH W TPOEKTHOW JIESATEIBHOCTH, MPOSBIISITH
CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIHHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX 3ajad,
MIPUMEHCHHIO PA3JIMYHBIX METOJIOB IIO3HAHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHUPOBATHCSA B Pa3IMYHBIX HMCTOYHHMKAX WH(OpMarmu (HAyIHO-TIOMYJSIpHAS JINTEPaTypa
XHUMHYECKOTO COJICpPKaHHMs, CIIPABOYHBIC IMOCOOUs, pecypchl MHTEepHETa), aHATH3UPOBATH WH(HOPMAITUIO
pa3IMYHBIX BUAOB W (OpPM TPEJACTABICHHUS, KPUTHUYSCKH OICHUBATH ©€ JIOCTOBEPHOCTh M
HEMPOTUBOPEUYUBOCTB;

(dhopMyIUpOBaTh 3apPOCHl U MPUMEHSATh Pa3JIMYHbIC METOJbI IPU MOUCKE B O0TOOpE MH(OpMAIHH,
HE0OXO0IUMOM TS BBITIOJTHEHUS YIeOHBIX 337124 OTPEACIEHHOTO THIIA;

MPHOOpETaTh OMBIT  HWCIOJB30BaHUSA HHPOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHH |
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITCIIBHO BBIOMPATh ONTUMAIBHYIO (POPMY IIPEICTABICHUS HHPOPMAIUH (CXeMBbl, TpaduKH,
JMarpamMMbl, TaOJTUIBI, PUCYHKH H JIPYTHE);

HCII0JIb30BAaTh HAYYHBIM S3BIK B KAYECTBE CPEJCTBA NMPH pabOTe ¢ XUMHUYECKOW HH(OpPMAIIMECH:
MPUMCHATh MEXNpeaMeTHbIe ((pH3MYecKkHe W MaTeMaTHYeCKUEe) 3HAKH M CHMBOJIBI, (HDOPMYIIBI,
a0b0peBHUaTyphl, HOMEHKJIATYPY;

HCII0JIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CHMBOJIMUECKHE CPEJICTBA HATJISITHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMM:

3aJaBaTh BOMPOCHI IO CYIIECTBY OOCY)KJaeMOW TeMbl B XOJ€ JAMalIora W/WIH JIUCKYCCHUH,
BBICKa3bIBaTh HJCH, (POPMYIHUPOBATH CBOU IPEIUIOKEHUS OTHOCHTEIBHO BBIMOJHEHHS TMPEII0KCHHOM
3aJ1auH;

BBICTYIIaTh C MPE3CHTAIlMe pPe3yJbTaTOB II03HABATEIBHOW JCATEIBHOCTH, TOJyYCHHBIX
CaMOCTOSITCIIBHO HJIM COBMECTHO CO CBEPCTHHKAMHU IPH BBINOJHCHHUM XHMHYECKOTO 3KCIICPUMEHTA,
MPaKTUYECKON pabOThI IO MCCIEAOBAHUIO CBOMCTB M3y4aeMBbIX BEIIECTB, pealu3alui y1eOHOTO MPOeKTa
1 (hopMynHpOBaTh BBIBOBI 10 Pe3yIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUI MyTEM COTJIACOBAHUS TO3UITUI
B X0/JIe 00CYX/IeHUs U 0OMeHa MHEHHSIMH.

OBiajeHHe YHMBEPCAIbHBIMH PEryJIATUBHBIMU e CTBUSIMM:

CaMOCTOSITENIBHO MJIaHUPOBATh U OCYIIECTBIISTH CBOIO MO3HABATENBHYIO ACITEIbHOCTD, OTPEACTsis
e€ Ienu W 3aJaud, KOHTPOJHPOBATh M IO Mepe HEOoOXOTUMOCTH KOPPEKTUPOBATh MpeiiaraeMblit
QITOPUTM JEHCTBUI TpU BBIIOJHEHUU YUYEOHBIX M HCCIENOBATENbCKUX 3aad, BHIOMpaTh Haumbosee



3¢ deKTUBHBINA CTOCO0 MX pENICHHUS C Y4ETOM IMOJyUYEHUS HOBBIX 3HAHUW O BEIIECTBAX U XUMHUYECKHX
peaKkuusx;
OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH AEATEILHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHbIe pe3ynpTaThl OCBOEHMS Kypca «OpraHudeckasi XUMUs OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUH O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-HAy4YHOU
KapTUHBI MUPA, POJIA XHMHHU B TIO3HAHWUU SIBJICHUW TIPHUPOJIBI, B (DOPMUPOBAHUU MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (YHKIHOHAIbHONW I'PaMOTHOCTH, HEOOXOOUMOM MJsl pelleHUs MpakTHYEeCKUX 3aaad U
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM Ccpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKHX 3HAHWUW, KOTOpas BKIIIOYAET: OCHOBONOJArarollue MOHSITHUS
(XMMUYECKMIl ~ 3JIEeMEHT, aToM, JJIEKTpOHHas  000J0YKa aTOMa, MOJEKylda, BaJEHTHOCTbD,
AJIEKTPOOTPHUIATENILHOCTh, XUMHUECKas CBS3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U COKpalEHHAs),
MOJIb, MOJISIPHAs Macca, MOJISIPHBIM OO0BEM, yriaepoJHbI cKeneT, (PyHKIHOHaJIbHAs TpPYIIa, pajuKal,
M30MepHsi, U30MEPhl, TOMOJIOTHUECKUN PsA, TOMOJIOTH, YIJI€BOAOPOJbl, KUCIOPOA U a30TCOJEpIKaIle
COEJIMHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISPHBIE COCAUHEHUS); TEOPUH U
3aKOHBI (TEOpHUsI CTPOEHHUs OpraHmueckux BemecTB A. M. BytiepoBa, 3akOH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3bIK XMMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS, JIXKAIIUe B
OCHOBE TIOHMMaHUS MPUYMHHOCTH U CUCTEMHOCTH XMMHMUYECKUX SBJIEHUH, (DAKTOJIOTHYECKHE CBEICHUS O
CBOMCTBaX, COCTaBe, MOJTYYCHUH M OE30MaCHOM HCIOJIb30BAaHUM BaXXHEHIINX OPraHUYECKUX BEIIECTB B
OBITY U IPAKTHUECKOMN AESITETbHOCTH YEIOBEKa;

cOpMHUPOBAHHOCTh YMEHHUHN BBIABIATH XapaKTE€pHbIe MPU3HAKU TOHATUHM, YCTaHABIMBATh HX
B3aMMOCBS3b, HCIIOJI30BaTh COOTBETCTBYIOLIME TIOHATUS TIPU OIKCAHUU COCTaBa, CTPOCHUS H
MIpEeBPALEHUI OPraHUYEeCKUX COCTMHEHU;

chOpPMUPOBAHHOCTh YMEHUH UCIOJb30BaTh XHWMHUYECKYI0 CHUMBOJIHMKY JUIsI COCTaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpall€HHOI) (GopMya OpPraHMYEeCKHX BEIIECTB H
YpaBHEHUH XHUMHYECKHUX pEaKLUi, W3rOTaBJIMBAaTh MOJEIH MOJEKYJI OpPraHWYECKUX BElIeCTB s
WUTIOCTPAIMK UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHUS;

cOpMUPOBAHHOCTh YMEHUH yCTaHABIMBAThH MPUHAIICKHOCTD U3YUEHHBIX OPraHNYeCKHX BEIECTB
M0 UX COCTaBY U CTPOCHUIO K OIpe/eIEHHOMY KJaccy/Tpynme coeAnHeHuH (yriieBoOpObl, KUCIOPO U
a30TCOJIEpIKAINEe COCIMHEHUS, BBHICOKOMOJICKYJSPHbIE COEQUHEHMs), JaBaTb UM Ha3BaHUS IO
cucremaruueckoil Homenkiarype (IUPAC), a Taxke NpUBOAWUTH TpUBUAIbHBIC HA3BAHUS OTICIBHBIX
OpraHMYECKHUX BEIIeCTB (ITWJIEH, TMPOINUJICH, aleTUIeH, STWICHIJIMKOIb, TIUIEpUH, (EeHOI,
dbopmanpaerus, aneTanbAeruja, MypaBbUHAS KHCIOTa, YKCyCHas KHCIOTa, OJICMHOBAas KHCIOTA,
CTeapMHOBAas KUCIIOTA, IIII0K03a, GPYKTO3a, Kpaxmall, [eJUII0J103a, TIUIIHH);

Cc(OPMHUPOBAHHOCTb YMEHMSI ONPEAETATh BUbBI XUMHUECKOM CBSA3U B OPraHMUYECKHX COEAMHEHHSIX
(oMHApHbIE U KpaTHBIE);

C(OPMHUPOBAHHOCTh YMEHUS MPUMEHSTh MOJ0KEHUS TEOPHUH CTPOECHUSI OPraHUYECKUX BEIIECTB A.
M. ByrnepoBa ansi 0OBsICHEHHs 3aBUCMMOCTH CBOMCTB BEILECTB OT HMX COCTAaBa M CTPOCHMS; 3aKOH
COXPAHEHHUSI MacChl BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh COCTaB, CTPOCHUE, (pU3MUYecKHe M XUMHUYECKHUE
CBOMCTBA TUIMMMYHBIX MPEJCTABUTENEH pa3INYHBIX KIACCOB OPTraHMYECKUX BEIIECTB (METaH, dTaH, STHIIEH,
NponuiieH, anerusieH, OyraaueH-1,3, merunOyraauen-1,3, 6eH305, METaHO], 3TAHOJ, ATUJICHIJIUKOJb,



TIIMIEPUH, (EHOJI, aleTalbIeTua, MypaBbHHAs U YKCYCHAasi KUCJIOTHI, TJIIOKO3a, Kpaxmalj, LeJUII0I03a,
AMUHOYKCYCHasi KHUCJIOTA), WUIIOCTPUPOBATh T'E€HETHYECKYIO0 CBS3b MEXKAY HHUMH ypaBHEHUSMU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIHIA C UCMOJIB30BAHUEM CTPYKTYPHBIX POPMYIT;

c(OPMHUPOBAHHOCTh yMEHHUSI XapaKTePU30BaTh HWCTOYHUKU YIICBOJOPOTHOTO CHIPbs (HE(TH,
MPUPOJHBIN Ta3, Yrojb), CIOCOOBI HMX TMEpPepadOTKH H TPAKTUYECKOE TPUMEHEHUE NPOJAYKTOB
nepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHUS 10 XUMHUYECCKHM YypaBHEHUSM (MacCChI,
00bEMa, KOJMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMH IO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIESCTB WIH MPOIYKTOB PEAKIUH);

cOPMHUPOBAHHOCTh YMEHUUW BJIAJICTh CHUCTEMOW 3HAHMK 00 OCHOBHBIX METOJaX HAY4IHOTO
MO3HAHUS, WCIOJIb3YEMBbIX B XUMHUHU TPU H3YyYCHUHW BEIISCTB M XUMHUYCCKHX SIBICHHN (HAOIIOACHHE,
U3MEpEHUe, OKCIEPUMEHT, MOJICIIMPOBAHNE), HWCIOJIB30BATh CHCTEMHBIC XHMWYECKUE 3HAHHS IS
NPUHATHS PEIICHWH B KOHKPETHBIX JKU3HCHHBIX CHUTYaIlUSAX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMCHCHHUEM;

chOpMUPOBAHHOCTh YMEHHUN COOJIOaTh TIpaBWJIa TOJIb30BAHUS XHMHUUYECKOW TMOCYIOH W
abopaTOpHBIM O00OpPYIOBAaHMEM, a TakKe NpaBWiIa OOpaIleHHs C BEIIeCTBAMHU B COOTBETCTBUH C
WHCTPYKITUSMH 110 BBITIOJTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTIBITOR;

c(OPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIITOJIHATh XUMHYCCKHUI SKCIIEPUMEHT (TIPEeBpAIICHUS
OpPraHWYECKUX BEIIECTB MPU HArPEBaHWHM, MOJIyYCHUE THIICHA W W3YYEHHUE €TI0 CBOMCTB, KaUeCTBEHHBIC
pEeaKIuu OpPraHUYEeCKUX BEIISCTB, JACHATYpaIus OCIKOB IMPH HArpeBaHUM, IIBETHBIC PEAKIUU OCIIKOB) B
COOTBETCTBUH C TMpaBUJIAMU TEXHUKH OE30MMaCHOCTH TpHU OOpalleHUU C BEIIECTBAMHU U JaOOPaTOPHBIM
o0opynoBaHUEM, MPEACTABIATh PE3Y/IbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (opMe 3aluCH ypaBHEHUN
COOTBETCTBYIOIIUX peakiuii U GOpMyIHUPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YJIbTAaTOB;

chOpPMHUPOBAHHOCTh ~ YMEHUHM  KPUTHUECKH  AaHAJU3UPOBATh XUMHUYECKYI0  HH(OPMAIHUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeaCcTBa MaccoBOM mHpopmanuu, UTHTEpHET U Ipyrux);

chOopMUPOBAHHOCTh YMEHHUH COOIONATH MpaBUiia DKOJOTHYECKH IEIeCO00pa3HOr0 MOBEICHUS B
ObITY U TPYIOBOM JIEATENHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3JI0POBBS U OKPY)KAIOLIEH MPUPOAHON
Cpelbl, OCO3HABaTh OMACHOCTh BO3JCHCTBUS HAa HKUBBIE OPraHU3MbI OMPENEIEHHBIX OPraHUYECKHX
BEIECTB, MOoHWMMAas cMmbicn mokazatens [I/IK, mnoscHaTe Ha mnpuMmepax crnocoObl yMEHbBIICHUS U
MpeI0OTBPAILEHHUS KX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M YEJIOBEKa;

Ui 00Y4YarOIIUXCsl C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS: YMEHUE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEUIECTB U XMMHUECKUX SIBICHUN;

JUIA CIIETIBIX M CIIA0OBUAAIIMX OOYYalOMIMXCSA: YMEHHUE HCIOJIb30BaTh pPelbeHO-TOYCUHYIO
cucremy obo3nauenuii JI. bpaiins mis 3anucu xumuueckux Gopmyi.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca «OO0Ias 1 Heopranudeckasi XuMUsD» OTPasKaroT:

cOpPMUPOBAHHOCTh TPEJACTABICHUNA: O XUMHUYECKOM COCTaBISIONICH eCTECTBEHHO-HAyuYHOM
KapTUHBI MUPA, POJIM XUMHHU B TIO3HAHUU SIBICHUN MPUPOJIBI, B (DOPMUPOBAHUU MBIIIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIHMOHATHHOW T'PAMOTHOCTH, HEOOXOAMMOW JUIsl PEIIeHUs MPAKTUYECKUX 3aaad |
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MPUPOJTHON CPEE;

BJIaJICHUE CHUCTEMOW XMMHUUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATAIOIIME MOHSATHUS
(XMMHUECKHI AJIEMEHT, aTOM, U30TOII, S-, P-, d- IEKTPOHHBIC OPOUTATIM AaTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBI 00BEM, BAJEHTHOCTb, 3JEKTPOOTPUIATENLHOCTh, CTENEHb OKHCICHHS, XUMUYECKas CBSI3b
(KoBasieHTHAsi, MOHHASA, METAJLUTUYECKas, BOJOPOIHAsS), KPUCTAJUIMUECKAsT PEIIETKA, TUIBI XUMHYECKUX



peaKkluii, pacTBOP, HJIEKTPOJIUTHI, HEIIEKTPOJIMUTHI, SJIEKTPOJIUTHUYECKAS JAUCCOLMALNS, OKUCIUTEINb,
BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOHN peaKiK, XUMUYECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOpUs
3NEKTPOJIUTUYECKON JUccolMaluu, nepuoanueckuii 3akon 1. . MenaeineeBa, 3aKOH COXpaHEHHS] MACChI
BEILIECTB, 3aKOH COXPAHEHUSI U MPEBPAIICHHUS PHEPTUU MPU XUMHUYECKUX PEAKLUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XHMHH, MHPOBO33PEHUECKUE 3HAHUS, JICKAIlMEe B OCHOBE TMOHMMAHMS
MPUYUHHOCTH ¥ CHCTEMHOCTH XUMUYECKUX SIBJICHUH, (DAKTOJIOTMYECKHUE CBEICHHUS O CBOMCTBAaX, COCTaBE,
MOJYyYeHUH ¢ O€30MacHOM HCIOJIb30BAHUHM BAXKHEMIIMX HEOPraHWYECKUX BEIIECTB B OBITYy U
MPAKTUYECKOM JIeATETLHOCTH YEJIOBEKA,

c(OPMHUPOBAHHOCTh YMEHHUH BBISBIATh XapaKTEpPHBbIC NPU3HAKH TOHSATUH, YCTAaHABIMBATH WX
B3aMMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE IMOHSITHS MPU ONMUCAHUM HEOPTaHUYECKUX BEIIECTB M UX
MIpEBpAIICHUN;

chOpMUPOBAaHHOCTh YMEHUM HMCIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBIICHUS (HOPMYI
BEIIECTB M YypaBHEHMH XHMHYECKMX peaknuid, cucremarndeckyro ©HomeHkmarypy (IUPAC) wu
TPUBHAIIbHBIE HA3BaHUS OT/EIHHBIX HEOPraHUYECKUX BEIMICCTB (YrapHbBIN Ta3, YIJIEKUCIBIN Ta3, aMMHaK,
raméHasi U3BeCTh, HeTalEHast U3BECTh, MUThEBAs COJA, MUPUT U APYTHUEC);

chOpMUPOBAHHOCTh YMEHUHN OMpEIEsITh BAJICHTHOCTh W CTEMEHb OKHUCICHUS XUMHYECKUX
JJIEMEHTOB B COCAMHEHHUSX PA3JIUYHOTO COCTaBa, BHWJ XUMHYECKOW CBsI3W (KOBAJICHTHAs, WOHHAS,
MeTaJUTMYecKasi, BOJIOPOJAHAS) B COSAMHEHUSAX, THIT KPUCTATUIMUECKONW PEMIETKA KOHKPETHOTO BEIIECTBA
(aTomHasi, MOJIGKYJISIpHAsi, HWOHHAs, METAUTMYECKas), XapaKTep Ccpeabl B BOJHBIX pPacTBOpax
HEOPraHWYECKUX COCANHEHHUI;

c(hOpMUPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPUHAICKHOCTh HEOPTaHUYECKHX BEIIECTB MO UX
COCTaBY K OMNpeAeNEHHOMY KJAcCy/TpylIe COeIWHEHUN (IPOCThIe BEIIECTBA — METAIBI U HEMETalIbl,
OKCH/Ibl, OCHOBaHHMsI, KUCJIOThI, aM(POTEPHBIE TUIPOKCUIBI, COJIH);

chOopMUPOBAHHOCTh YMEHUW pPaCKphIBaTh CMBICT Tepuoauyeckoro 3akoHa [I. M. MennaeneeBa u
J€MOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, 00bSICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKITHH;

cOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHHE aTOMOB XUMHYECKHX
aneMeHToB 1-4 mnepuonoB Ilepumogmyeckoil cucrteMbl xumudeckux siaemeHToB Jl. M. Menneneena,
UCIIOJIB3Ysl TMOHATHS «S-, P-, O-3JIEKTPOHHBIC OPOHMTANIN», «IHEPreTHYECKUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTU HW3MEHEHHUSl CBOMCTB XMMHUYECKHUX 3JEMEHTOB M HX COCIMHEHUM M0 NEepuojam u
rpynmnam Ilepuoanyueckoit cucrembl xuMuueckux 3mementoB . . Menaeneena;

chOpMUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA
HEOPraHMYECKNX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHME T€HETUYECKOW CBS3U
MEXJy HEOPraHMYECKHMMHU BEIIECTBAMU C IOMOIIbIO YPAaBHEHHIl COOTBETCTBYIOUIUX XUMHUYECKHUX
peaxkuui;

c(OpMUPOBAHHOCTh YMEHHUSA KJIacCU(PUIMPOBATH XUMUYECKHE PEAKIIMH M0 PA3IUYHBIM MPU3HAKAM
(uMciny ¥ cocTaBy pearupyrolluX BeUIECTB, TEmIOBoMY 3G (dEKTy peakiuu, HU3MEHEHHUIO CTereHei
OKHCJICHUS AJIEMEHTOB, 00OpPAaTUMOCTHU PEAKIINH, YIACTHIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUU COCTaBJIATH YpPaBHEHHUS PEAKIUi pa3jIHYHBIX THUIOB, TOJHBIE U
COKpaIIE¢HHbIE YpaBHEHHS peaklUii MOHHOTO OOMEHA, YUUTHIBAS YCJIOBHSI, MPH KOTOPHIX ITH PEAKIUU
UIYT 10 KOHIA;

chOpMUPOBAHHOCTh YMEHUN MPOBOJWTH PEAKIUU, MOATBEPIKAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHMYECKUX BEIIECTB, PACMO3HABaTh OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOPaxX HEOPraHUYECKUX BELIECTB;

c(hOpPMUPOBAHHOCTh YMEHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEaKIUil
MOCPEJICTBOM COCTABIICHUS DJIEKTPOHHOTO OajaHca dTHX PeaKIIHii;



c(OPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCHMOCTh CKOPOCTH XHMHYECKOHW pEaKkIuu OT
pa3nuYHBIX (AKTOPOB; XapaKTep CMEIICHUsS XWMUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIIHETO
BozaeiictBus (nmpunuun Jle llarense);

c(OPMHUPOBAHHOCTh YMEHUW XapaKTePU30BaTh XUMHUYECKHE TIPOIECCHI, JIeKAIIUE B OCHOBE
MIPOMBIILIJICHHOTO TMOJYYeHHs] CEPHOM KHCIIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH MPEICTaBICHUMN
00 00IIMX HAYYHBIX MPUHIIUIIAX U IKOJOTHICCKUX MPOOIIEMaxX XUMUIECKOTO MTPOU3BO/ICTBA;

c(hOPMHUPOBAHHOCTh YMEHHUH MPOBOJNUTE BBIYUCIICHHSI C HCIIOJI30BAHUEM TOHSITHS «MacCOBast OIS
BEI[ECTBA B PACTBOPE», 0OBEMHBIX OTHONICHHUH T'a30B IPH XUMUYCCKUX PEAKIIUIX, MACChl BEIICCTBA WIIH
00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACcCe WM O0OBEMY OJHOTO W3 YYAaCTBYIOIIUX B
peakiuu BEILIECTB, TEIUIOBOro 3(@eKkTa peakuuy Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl BEILECTB,
MIPEBPAIICHUS M COXPAHCHUS SHEPTHU;

chOpMUPOBAHHOCTh YMEHHUN COOJIOJaTh TIpaBWjIa TOJIb30BAHUS XHMHUUYECKOM TMOCYIOH W
nabopaTOpHBIM 00OpYIOBAaHHEM, a TakKXKe TMpaBHJia OOpalleHus C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH U BBITOJHITh XUMHYCCKHNA dKCIIEPUMEHT (Pa3JIosKeHUE
MepoKCcHia BOJAOPOJA B MPUCYTCTBUU KaTajau3aTopa, OIpENEeNeHHE Cpellbl pPacTBOPOB BEIIECTB C
MTOMOIIBI0 YHUBEPCATHHOTO HWHAMKATOPA, BIMSHUAC PA3UYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOM
peaKIy, peaKkIiu HOHHOTO 0OMEHa, KaueCTBEHHBIC PEaKIUK Ha CynbdaT-, KapOoHAT- ¥ XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHHUS, pelIeHrne dKCIEPUMEHTAIBHBIX 3a7ad 1Mo TeMaMm «Metamie» u «Hemetamnsny) B
COOTBETCTBUH C TMpaBUJIAMU TEXHUKH O€30MMaCHOCTH TpU OOpaIeHHWU C BEIIECTBAMHU M JITA0OPATOPHBIM
000pyI0BaHUEM, TIPEACTABISITh PE3YIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (DOpME 3alncu ypaBHEHHI
COOTBETCTBYIOIINX peakiuii ¥ GOpMyIHUPOBATH BBIBOIbI HA OCHOBE ATHX PE3YJIbTAaTOB;

chOpPMUPOBAHHOCTh ~ YMEHHUW  KPUTHUYECKH aHaJIM3UPOBATh XUMHUYECKYI0  HMH(OpMaIHIo,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CPEICTBAa MAaCCOBOM KOMMYHHUKAIUU, IHTepHET U apyrux);

chOpMUPOBAHHOCTh YMEHHUH COOIOIATH TMpaBUiia DKOJOTHYECKH IEIeCO00pa3HOro MOBEICHUS B
ObITY U TPYIOBOM NEATENHHOCTH B LIEISAX COXPAHEHHS CBOETO 3[0POBbS U OKpPYKaIOLIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JEMCTBHS Ha >KHMBBIE OPraHU3Mbl OMPEIENEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mpumepax crnocoObl YMEHBIIEHHUS M TNPEAOTBPAIICHUS HX
BpPEJHOTO BO3/JICHCTBUS HA OPTraHU3M YeJIOBEKa;

Ui 00Y4YarOIIUXCsl C OTPaHUYEHHBIMU BO3MOKHOCTSMHU 3/10POBbSI: YMEHHE NMPUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEUIECTB U XUMHUUYECKUX SBJICHUN;

JUIA CIIETIBIX M CJIA0OBUAAIIMX OOYyYarOMIMXCSA: YMEHHUE HCI0JIb30BaTh peabeHO-TOYCUHYIO
cucremy obo3nauenuii JI. bpaiins mis 3anucu xumuueckux Gopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMUH
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3 1
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOOHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3 1
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsbl
IIpenmeT opranndeckom XUMuH, €&
1 P P ’ 1 05.09.23
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHUsT OPTaHUIECKUX
2 coenuHenuii A. M. Byrneposa, eé 1 12.09.23
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kinaccuukanuu
oprannueckux BemiectB. HomeHnkinatypa
3 p P 1 19.09.23
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHU OPraHUYEeCKUX BEIIECTB
4 CrapToBas KOHTpOJIbHas paboTa 1 1 26.09.23
Anxanbl .CocTaB U cTpoeHre.MeTaH 1 3TaH
5 . 1 03.10.23
— MpOCTEeUIINe MPEeACTaBUTEIH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 10.10.23
OTUJIEH U IPOMUIIEH — MPOCTEHIINE
7 1 17.10.23
MIPE/ICTaBUTENH aJTKEHOB
[Ipaktuueckas pabora Ne 1. «Ilomyuenue
8 P P ¢ oA 1 1 24.10.23
ATHJIEHA U U3yYEHHE €r0 CBOMCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1 8.11.23
CUHTETUYECKOTO KaydyyKa U pe3UHbI
10 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHH, 1 14.11.23




TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AIKUHOB

Brluncnenus 1o ypaBHEHUIO XUMHYECKOU

11 21.11.23
peakiuu
ApeHbI: 6eH30J1 ¥ TOTyoJ. TOKCHYHOCTh

12 28.11.23
apeHoB
I'eneTnueckas CBSA3b YII€BOJOPOJIOB,

13 T FOPOsL 05.12.23
MPUHAUISKAIUX K PA3TUYHBIM KJIaccam
[TpupoiHBIE UCTOYHUKH YIIIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE 12.12.23
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoIHbIE UCTOYHUKH YTIIEBOIOPOJIOB:

15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE 19.12.23
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
KonTpoinbHas paboTa no paszaen

16 P P pasiey 26.12.23
«YTI€BOA0POIbD)
[IpenenbHBIC OJTHOATOMHBIC CITHPTHI:

17 pbelt g P 16.01.24
METaHOJ ¥ 3TaHo1. BomopoaHas cBs3b
MHOTr0aToOMHBIE CIIUPTHI: ATHJICHIITUKOJIb U

18 23.01.24
TJTUIEPUH
®deHOoJI: CTpOCHUE MOJICKYJIbI, (PU3UYCCKUE

19 P . Y ¢ 30.01.24
1 XMMUYECKHE CBOMCTBA, IPUMCHCHHE
Anpneruanl: GopMallbaeTH I U

20 Aerupt: hop AICTHA 06.02.24
aleTalbaerua. AIeTOH
OIHOOCHOBHBIE MPEIEIbHBIE KAPOOHOBBIC

21 8 ped P 13.02.24
KHCIIOTBI: MypaBbUHAS U YKCYCHAsI
IIpaktnyeckas padora Ne 2. «CBoiicTBa

22 20.02.24

pacTBOpa YKCYCHOM KHCIIOTBD)




CTeapI/IHOBaH 1 OJICMHOBAasA KHCJIOTHI, KaK

23 MPEICTaBUTENN BBICIINX KapOOHOBBIX 27.02.24
KHCIIOT
MBpbLia Kak COJIM BBICIIAX KapOOHOBBIX

24 y 05.03.24
KHCIIOT, UX MOIOIIee JICHCTBUE
CrnosxHbie 3(UPBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KHCIIOT. [ UIPOTTU3 CIIOKHBIX 12.03.24
3¢upoB
Kupsl: THAPOIN3, PUMEHEHHE,

26 P P P 19.03.24
OuoornYecKas poJib KUpPOB
VYrneBopl: cocTaB, KilaccupUKaIius.

27 Bakneiinue npenctaBuTeNN: IIIIOK03a, 02.04..24
¢bpykTo3a, caxaposa
Kpaxman u nentonosa kak IpupoHbie

28 P pup 09.04.24
MOJIUMEPBI
KonTtponbHas padoTa mo pasaery

29 «Kucnopopconepxaime opraHiuecKue 16.04.24
COEIMHEHUS

30 AMUHBI: METUJIAMUH U aHUJIHH 23.04.24
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE

31 OPraHUYECKHUE COCTUHEHUS, UX 30.04.24
Oouonorudeckoe 3Hayenue. [lentuabt
benku kak mpupoHbIe

32 PHp 07.05.24
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS
OcHOBHbBIE IOHATUS XUMHH

33 . 14.05.24
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN
OcHOBHBIE METOJIBI CHHTE3a

34 21.05.24

BBICOKOMOJICKYIIAPHBIX COCIUHEHUH.




[InacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH IEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U X COCIUHEHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux daemenToB .. Meneneena B
Pa3BUTHUU HAYKU

Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJIeHTHOH cBs3u. BogopoiHas cBs3b

BaneHTHOCTE. BJ'ICKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3JINYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKLUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuse
pacmiaBoB U pacTBOPOB COJieH

13

KonTtponsHas paborta no pasaeny
«Teopernyeckre OCHOBBI XUMHM»

14

Mertaisl, ux nojgoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puzndyeckre cBONCTBa
METaJJIOB




15

CrninaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, KaJui, KaablUi, Maraui,
QIIOMHHUI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XUMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19

[IpakTueckas padborta Ne 2. "Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepronnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIOTpOIIUST HEMETAJUIOB (Ha IpUMeEpe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEIUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEIUHEHNN

24

XHUMHYECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O00011IeHNE U cUCTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramey. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEPUMEHTAIIBHBIX 3a1a4 110 TEME 1
"HemeTamnsl"y

28 KonTponsHas pabora no temam «MeTtaibi» 1
u «HemeTamin»

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmpoTepHBIE HEOPTAaHUIECCKHE H

30 opraHuueckue coenuHenus. [ eHeTHueckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OIMMX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






