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HOACHUTEJBHAS 3AIIUCKA

[IporpaMmMa 1Mo XMMHM Ha YpPOBHE CpeIHEro ooimiero oopazoBanusi pazpaborana Ha ocHoBe denepanbHOr0 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepanuny», TpeOOBaHUHN K pe3yiabTaTaM OCBOSHUS PeaepaibHOM
oOpa3zoBaTenbHOM TMporpaMmbl  cpeaHero oOmiero obpaszoBanusi (POII COQO), mnpencraBinenHsix B DeneparbHOM
rocyiapctBeHHOM obpazoBarenbHoM ctanaapte COO, ¢ yuérom Konnenuun npenoaaBaHus yueOHOTo npeaMera « XuMus B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit Denepannu, peanu3ylomUX OCHOBHbIE 00pa3oBaTeNbHBIE MPOTPaMMBbI, U
OCHOBHBIX MOJIO)KeHUN «CTpaTerun pa3BuTus BocnuTaHus B Poccuiickoit ®enepanuu Ha nepuon g0 2025 roga»
(Pacniopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJOB K pa3pabOTKe MPOrpamMMBbl 10 XUMHH, K OMPEACIICHUIO 00IIel cTpaTerun 00ydeHUs, BOCTIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CpeACTBaMU ydyeOHOro mpeamera «Xumusi» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuentyanbusle nonoxenus OI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIeH, COAEp>KaHUs, pe3yJbTaTOB OOy4YeHHUS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XrUMHUYECKOEe  00pa3oBaHUE, IMOJIy4aeMO€ BBIMYCKHUKaMH  0oOHIeo0pa30BaTENbHON  OpraHU3aldM,  SIBISIETCS
HEOTHEMJIEMON YacThI0 MX 00pa30BaHHOCTH. OHO CIYXKUT 3aBEPIIAIOIINM ATANlOM peai3allii Ha COOTBETCTBYIOIIEM €MY
0a30BOM YypOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX IIEJIOCTHON CHUCTEME XHUMHYECKOTO O00pa3oBaHHs. OTH ILIEHHOCTH
KacaloTCsl TO3HAHUS 3aKOHOB TMPUPOJbI, (HOPMUPOBAHMS MHUPOBO33PEHUS U OOIIEH KyJIbTYypbl 4YEJIOBEKa, a TaKkKe
AKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHHMS K CBOEMY 3J0pPOBbIO U MPUPONHON cpene. Peanusyercs Xumuueckoe
oOpa3oBaHHe OOYyYalOIIMXCS HA YPOBHE CpPEAHETO OO0IIero oOpa3oBaHUS CPEICTBAMHU Yy4eOHOTro MpeaMera «XHUMHSD,
coJiepKaHUE ¥ TIOCTPOCHHE KOTOPOTO OINPECIICHBI B TPOrpaMMe TI0 XUMUHU € YIETOM CIIeU(DUKN HAYKU XUMUH, €€ 3HAUCHUS
B MO3HaHUU TMPUPOJLI U B MaTEpPUAIbHOW JKU3HU OOIIECTBa, a TakkKe C Y4ETOM OOMMX IIeJie W MPUHIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeiHero oo1iero oopasoanus B Poccuiickoii @enepanuu.

XuUMUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIPAacT 0COOYI0 pOJib B COBPEMEHHOU LMBUIIM3AIMU, B CO3JaHUU
HOBOW 0a3bl MaTepHAIbHON KylbTyphl. OHa BHOCUT CBOH BKJIAJ] B (POPMHUPOBAHUE PANMOHATHLHOTO HAYYHOTO MBINIJICHUS, B
CO3/[aHUE 1EJOCTHOTO MPEJCTABICHUS 00 OKPYIKAIOIIEeM MUPE KaK O €IMHCTBE MPUPOBI U YeTIOBEKa, KOTOPoe hOpMHUPYETCS
B XMMHH Ha OCHOBE MTOHUMAaHUs BEUIECTBEHHOI'O COCTaBa OKPY>KAIOIIET0 MUPA, OCO3HAHMS B3aUMOCBS3U MEX]Yy CTPOCHUEM
BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMU O0JaCTSIMU MPUMEHEHUS.



TecHO B3aMMOJEUCTBYS C JPYTMMHM €CTECTBEHHBIMH HAayKaMH, XUMHS CTajla HEOTHEMIIEMOM YacThlO MHMPOBOM
KyJbTYPbI, HEOOXOUMBIM yCIOBUEM YCIIEITHOTO TpyJa U *KU3HU Kak10ro uieHa odmiectBa. CoBpeMeHHasi XUMHUSI Kak HayKa
co3ujaTesibHasl, KaKk HayKa BBICOKMX TEXHOJOTMH HalpaBJIeHA HA pelleHHEe TI00aNbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPhEBOM, SJHEPreTUUECKOM, MUILEBOM, IKOJIOTMUYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBUU ¢ 00IIMMU HENAMU U MPUHIIUIAMH CpPEeIHEro oOIIero o0pa3oBaHus COJep)KaHue MpeaMeTa «XUMU
(10-11 xmaccel, 6a30BBI ypOBEHb H3yYEHHs]) OPHUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYJBTYPHYIO MOATOTOBKY
oOyyJaronmxcsi, He0OXOAUMYI0 UM JUIsl BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEHIHOTO BKIIOYEHHUS B KU3HBb
COLIMYMa, MTPOJIOJKEHUS 00pa30BaHusl B Pa3IUYHBIX 00JaCTIX, HE CBSI3aHHBIX HEIIOCPEICTBEHHO C XMMUEH.

CocraBnsomiuMu  npeamMeTa  «XuMus» SABIAOTCS 0a3oBble Kypcbl — «Oprannyeckas xumus» u  «OOmas u
HEOpPraHWYeCKasi XUMHSA», OCHOBHBIM KOMIIOHEHTOM COJEpP>KaHUS KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHWM 10 HEOPraHMYECKOW XMUMUU (C BKIIOYEHHEM 3HAHUW M3 OOIIEH XMMUM) M OpraHuydeckord xumuu. GopmupoBaHue
JAHHOM CHUCTEeMbl 3HAHUW TPU HM3YYEHUM IMpeAMeTa O0ECIeUYMBAET BO3MOXKHOCTb PACCMOTPEHHS BCETO MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxaHusi KypcoB — «Opranndeckas xumus» u «OOmas U HEOpraHW4yeckas XuMus» cpopMupoBaHa B
nporpaMme Mo XMMHMHM Ha OCHOBE CHUCTEMHOIO MOJXOJa K M3yYeHHUIO yuyeOHOro MaTepuaia U OOyCIIOBIEHa MCTOPUYECKU
000CHOBaHHBIM pa3BUTHUEM 3HAHUNM Ha OMNPENEIEHHBIX TEOPETUUYECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOW XUMUU
BEILIECTBA PACCMATPHUBAIOTCS Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUS OPraHUYECKUX COCIMHEHMH, a TaKK€ Ha YPOBHE
CTEPEOXUMHUYECKUX U BJIEKTPOHHBIX MPEJCTABICHUN O CTpOeHHH BemiecTB. CBeAeHUs 00 M3y4aeMbIX B Kypce BEILECTBAX
JAI0TCA B Pa3BUTUU — OT YIIIEBOAOPOIOB JO CI0KHBIX OMOJIOTMYECKH aKTUBHBIX COEAMHEHMI. B Kypce oprannyeckoil Xumuu
NOJy4yaroT pa3BUTHE CHOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs NEpBOHAYalIbHbIE MPEICTABICHUS O
XUMHUYECKON CBSI3W, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBONCTB BEIIECTB OT WX CTPOCHHUS, O
XAMHUYECKOU PEAKLINHU.

[Tox HOBBIM YTJIOM 3pEHMS B IPeAMETE « XUMHUsD» 0a30BOTO YPOBHS PACCMATPUBAETCS U3YUEHHBIM HA YPOBHE OCHOBHOTO
o0m1ero o6pa3oBaHMs TEOPETUUYECKUI MaTeprail U (GaKTOJIOTUYECKUE CBEJCHHS O BEIIECTBAX U XUMUYECKOW peakuuu. Tak, B
YaCTHOCTH, B Kypce «O011ast 1 HeopraHuueckass XuMus» 00ydarolUMCs IPEI0CTABIISAETCS BOZMOKHOCTh OCO3HATh 3HAUYEHUE



HNEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOAOJIOTMUYECKUX MO3UIIHM, IITy0Ke MOHATh HCTOPUUYECKOE U3MEHEHUE
GyHKIUH 3TOT0 3aKOHA — OT 0000IIAOIICH 10 0OBSICHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMH O BaXHEWMIMX BEIIECTBAaX, MX COCTAaBE, CTPOCHWH, CBOMCTBAX W MPHMEHEHHHU, a TaKXKe O
XUMHYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTAX NMPOTEeKaHus JononHserca B Kypcax 10 u 11 kiraccoB anementamu
COJIep)KaHusl, MMEIOMIMMH KYJIbTYPOJOTHYECKUI M TPUKIAJAHON XapakTep. OTH 3HAHUA CIIOCOOCTBYIOT TMOHUMAaHHUIO
B3aMMOCBSI3M XUMHHM C APYTMMH HayKaMH, PacKpblBaloT €€ poJib B IO3HABATENIbHOM M MPAKTHUECKOM JeATeIbHOCTH
YeJI0BeKa, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN
XMUMHH, TTOMOTAIOT BBIMTYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX IMPOOJIEMax, CBSI3aHHBIX C
XUMHEH, KpUTHUIECKH OCMBICTUBATh HHPOPMAITUIO U PUMEHSTH €€ JIJIs IOMOTHEHUS 3HAaHUH, PEIICHNUS WHTEJUIEKTYyalIbHbBIX U
AKCIIEPUMEHTAJIBbHBIX MCCIEN0BATeNbCKUX 3a1ad. B menom conepikanue ydeOHOro mpeamera «XUMHs JaHHOTO YpPOBHS
U3y4YeHUS] OPUECHTUPOBAHO Ha (DOPMUPOBAHHE y 00YUAIOIIUXCSI MUPOBO33PEHUECKOM OCHOBBI JIJIsi TOHUMAaHUS (PHIIOCOPCKUX
ujeH, TaKuX Kak: MaTepUaIbHOE €IUHCTBO HEOPTraHUYECKOTO U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOWCTB BEIIECTB
UX COCTaBOM M CTPOCHHEM, TIO3HABAEMOCTh MPHUPOJHBIX SBICHUH MyTEM SKCIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKITY
HOBBIMU (paKTaMU M TEOPETUYECKUMU MPEANOCHUIKAMH, OCO3HAHWE POJHM XHUMHH B PEIICHUU IKOJIOTUYECKUX IMPOOIeM, a
TaKxke MpodemM cOepekeHUsl YHEPreTHUECKUX PECYPCOB, ChIPbsI, CO3JaHMsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnane pemieHus 3aad BOCIUTAHUS, PA3BUTHUS M COIMANIM3AIMU OOYYaIOIIMXCA MPUHATHIE MPOrPAMMON MO XUMUU
MOJIXOJBl K OIpPEACTICHUIO CONEP)KaHWsS W TOCTPOCHHS TpeaMeTa MpeAyCMaTpUBarOT (OPMHUPOBAHHWE YHHBEPCATHHBIX
y4eOHBIX JCUCTBMIA, MMEIIUX 0a30BO€ 3HAYEHHWE MMl Pa3IMYHBIX BHJOB ACSITENBHOCTU: pEHICHHS MpoOieM, TMOWCKa,
aHanu3a U 00paboTKM HH(MOpPMALNU, HEOOXOAUMBIX HJS MPUOOPETEHHS OIbITa MPAKTUYECKOW U HCCIEN0BATENbCKON
JeSITeIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUM XUMHH.

B npakTuke npenoiaBaHusi XMMUHM Kak Ha YPOBHE OCHOBHOI'O 00IIero o0Opa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsI, TPH OIpPEACICHUH COACPKATEIbHOM XapaKTepUCTHUKW IeJNed W3Y4YeHHs TMpeAMETa HalpaBlICHHEM
NEPBOCTENICHHOW 3HAYUMOCTH TPAJUIIMOHHO TpU3HAETCA (HOPMHpPOBAHHE OCHOB XWMHUYECKOM HAayKd Kak o0iactu
COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTHUUECKOHN JAESITEIbHOCTH YEJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYPBI.
C MeToIM4ecKoi TOUKH 3pEHUs TaKOM MOAX0/ K ONPEEIICHUIO LIeTe U3yUeHHs PeAMETa SBIISETCS BIIOJIHE ONPaBIaHHbIM.



CornacHo JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEJIAMU HU3y4YEHUS NpeaMera «XuMmus» Ha 0azoBoM ypoHe (10 —11 ki)
SIBJISTFOTCSI:

e (hopMHpOBaHHWE CHUCTEMbl XMMHYCCKHUX 3HAHMH KaK Ba)KHEWINIECH COCTaBIISIOIICH €CTECTBEHHO-HAYyYHON KapTHHBI
MHpa, B OCHOBE KOTOPOH JIEKAT KIFOUEBBIC MOHATHUS, GyHIAMCHTAIbHBIC 3aKOHBI U TCOPUU XHMHH, OCBOCHHUE S3bIKA
HAyKH{, YCBOCHHUE ¥ TIOHUMAHKE CYIITHOCTH JIOCTYITHBIX 0000IIEHN MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C
UCTOPUECH UX PAa3BUTHUA U CTAHOBJICHUS;

* (opMUpOBaHHE U PaA3BUTHE MPEJACTABICHUNA O HAYYHBIX METOJAaX IIO3HAHWS BEIIECTB M XUMHUUYECKHUX PEeaKIui,
HEOOXOJMMBIX ISl MPUOOPETCHUS YMEHUN OPUEHTHUPOBATHCS B MUPE BEIIECTB M XUMHUYCCKHUX SIBIICHUN, MMEIOITUX
MECTO B MIPUPOJE, B MPAKTUUYECKON U TOBCETHEBHOM KU3HU;

® pa3BUTHEC YMEHUH U CIOCOOOB JESATEIHHOCTH, CBSI3aHHBIX C HAOMIOMEHHEM U OOBSICHEHHUEM XHUMHUYECKOTO
AKCTIIEPUMEHTA, COOTF0JIEHUEM MPaBUI O€30IIaCHOT0 OOpaICHHUs C BEIIECTBAMH.

Hapsny ¢ stum, comepskareibHas XapaKTepUCTHKA II€JIEM W 3ajJa4 M3y4YeHHUs MpeaMeTa B MHporpamMMe Mo XUMHHU
yTOYHEHA W CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMU IMPHUOPUTETAMH B CHUCTEME CPEAHETO OOIIero oOpa3oBaHUS.
CeromHsi B MpenojgaBaHUU XUMHH B OOJIBIIICH CTENEHU OTHAETCS MPEANOYTCHHE MPAKTHYECKOW KOMITOHEHTE COJIEpIKaHUs
oOy4eHus, OpUECHTUPOBAHHON Ha MOJTOTOBKY BBIMYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alliy, BIaICIOIIET0 HE HaOopoM
3HaHUH, a QYHKIIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHUSMH aKTUBHOT'O TIOJIYYEHHUS 3HAHUN U MPUMEHEHUS
WX B pCaJTbHOM XU3HU JIJIS PEIICHHS MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3THM TIpW U3Y4YEHUU TIpeaMeTa « XUMUS» JTOMUHUPYIONIEEe 3HaueHHUE MPUOOPETAIOT TaKWe IeNIA M 3aJ1ayH,
KaK:

aganTamnyus OOydYarolmuXcs K YCIOBUAM JUHAMHUYHO pa3BUBAIOIIETOCS MHpPa, (HOPMUPOBAHHE HWHTEILICKTYaJIbHO
Pa3BUTOMN JUYHOCTH, TOTOBOM K CAaMOOOPa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSITEIIbHOMY PUHSATHUIO TPAMOTHBIX PEIICHUN B
KOHKPETHBIX KU3HCHHBIX CUTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX TIPUMCHCHHUEM;

dbopMupoBaHUE Y 00YUAIONINXCS KIIFOUEBBIX HABBHIKOB (KITFOYEBBIX KOMIETEHITUH ), UMEIONNX YHUBEPCATHHOS 3HAUCHHEC
JUISL Pa3IUIHBIX BHJIOB JICATCIBHOCTH: PEIICHHUS IpoOjieM, IToMcKa, aHanu3a 1 00padoTku HHGOPMAIIUHA, HEOOXOIUMBIX IS
PUOOPETEHHS OTBITA IEATEILHOCTH, KOTOpas 3aHMMAaeT BaYKHOE MECTO B MTO3HAHUU XUMHH, a TAKKE JUIsl OIICHKU C TIO3UIUHN



AKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPTraHM3M YeJIOBEKA U MPUPOIHYIO
cpeny;

pa3BUTHE MTO3HABATEIIBHBIX HHTEPECOB, HHTEUICKTYAbHBIX U TBOPYECKUX CITOCOOHOCTEH 00YyUaromuXCcsi: ClIOCOOHOCTH
CaMOCTOSATEIILHO TPUOOPETAaTh HOBBIC 3HAHUS MO XMMHUU B COOTBETCTBUU C JKU3HEHHBIMH IOTPEOHOCTSMH, UCIOJIB30BATh
COBpEMEHHBbIC HMH(POPMAIMOHHBIE TEXHOJOTHH JJIA TMMOWCKAa W aHaiM3a y4eOHOW W HAyYHO-TIOMYJSIpHOW WHOOpMaIuu
XUMHUYECKOTO COJICP KAHMUS;

dopMupoBaHHe W pa3BUTHE y OOYYAIONMIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBINUICHHS, HAaOII0AaTeIhHOCTH,
coOpaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHWHM U TPOBEICHUU
XUMHUYIECKOTO IKCIIEPUMEHTA;

BOCITUTAHUE Yy OOydaromuxcs yOexAEHHOCTH B TYMaHUCTHYECKOW HAMpaBICHHOCTH XUMHH, €€ BaXXHOU pOJNH B
pelIeHNH TI00aNbHBIX MPOOJIEM PalMOHAIBHOTO TMPUPOJIONONIb30BAHUS, TOTOJHEHUS DSHEPreTUYECKUX PECypcoB U
COXPaHEHUs TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpPEKHOTO OTHOIIEHUS K MPHUPOJIEC U CBOEMY 37I0POBBIO,
a TaKkKe MPUOOPETEHHUs OIbITa MCIOJB30BaHUS TMONMYUYCHHBIX 3HAHUU JUISI TPHHITHS TPAMOTHBIX PENICHUH B CHTYaIlUsX,
CBSI3aHHBIX C XUMHUYECKUMU SBIICHUSIMH.

B ydeOHOM miane cpemHero oOmiero oo0pa3oBaHus mpeaMeT «XuMus» 0a30BOr0 YPOBHS BXOJUT B COCTaB MPEIMETHOMN
obnactu «EcTecTBEeHHO-HAYYHBIC TPEAMETHI.

OOmiee YMCIO YacoB, OTBEACHHBIX MJIs M3yUeHHUS XUMHUHU, Ha 0a30BOM YpOBHE CpeJHEero oOmero oOpa3oBaHWSA,
coctasisieT 68 yacos: B 10 knacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 vaca (1 yac B Henento).



COJEPXXAHME OBYUYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHUH

[IpenMer oOpraHM4yeckod XUMHH: €€ BO3HMKHOBEHHE, Da3BUTUE W 3HAYEHUWE B IOJYYEHWHM HOBBIX BEIIECTB U
MarepuangoB. Teopus CTpOEHMS OpraHMdeckux coenuHeHud A. M. byrtnepoBa, €€ OCHOBHBIE IOJNOKEHMS. CTPYKTypHBIE
(dopMyIibl opraHMueckux BemecTB. ['oMonorus, nzomepus. XUMHYECKask CBSI3b B OPraHUYECKUX COCTUHEHUSIX — OJUHAPHBIC
Y KpaTHBIE CBS3H.

[IpencraBienre o0 KiIacCUpUKALMU OpraHUYECKUX BewlecTB. HoMeHknaTypa OpraHMYeCKUX COEAUHEHHUN
(cucremarrueckasi) ¥ TPMBHAJIbHbBIE HA3BAHUS BaXKHEHIINX MPEACTABUTENEH KIIACCOB OPraHUYECKHUX BEILECTB.

DKCTepUMEHTAIbHBIE METOJbl M3YUYEHHUS BEUIECTB M WX NPEBPAIICHMIA: O3HAKOMIICHHE C 00pasliaMu OpraHMYeCKHX
BEIIECTB U MaTepuajaMd Ha HUX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OPraHMYEeCKHX BEIIECTB, HAOIIOJCHHE U OIHCAaHUE
J€MOHCTPALIMOHHBIX OIBITOB IO NPEBPALICHUIO OPraHUYECKUX BEIIECTB NPU HArpeBaHUM (IJIaBI€HHE, OOyIJIMBaHUE U

ropeHue).
Yriesoaopoasl
AJIKaHBI: COCTaB W CTPOEHHE, TOMOJOTMYECKMU pPsAA. MeTaH W 3TaH — MNPOCTEHIIME MPEICTABUTENN AJIKAHOB:

(bU3UYECKHe M XUMHUYCCKHE CBOMCTBA (PeaKIIuy 3aMEICHUS U TOPEHUS ), HAXOXKICHHUE B TIPUPO/IS, TTOTYyUYSHUE U PUMEHEHHE.
AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHUECKUN psAJi. DTUJICH W MPOMUJIEH — MPOCTEHIIINE MPECTaBUTEIN aJIKCHOB:
dbu3uyeckre W XUMHYECKHE CBOMCTBAa (peakiuu THAPUPOBAHMS, TaJOTCHUPOBAHUS, THUApaTallid, OKHUCICHHUS U
MOJIMMEPU3ALINH ), TOJyYEeHUE U TPUMEHEHHUE.
Ankanuensl: Oytamuen-1,3 wu wmetunOyrtaaueHn-1,3: cTpoeHHne, BaKHEHIIME XHMHYECKHE CBOWCTBA (peakifus
noymMepu3anum). [lomydeHne CHHTETHYECKOTO KaydyKa U pe3UHBI.



AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTMYECKUHN psifl. AUETHIIEH — MPOCTENIINI PeCTaBUTENb aIKMHOB:
COCTaB, CTpOEHHE, (PU3MYECKHME M XUMHUYECKHE CBOWCTBA (peakUMM THAPUPOBAHUS, TaJOTEHUPOBAHUS, THUIpaTalluy,
rOpeHus), MOJy4YeHUEe U PUMEHEHUE.

Apensbl. beHzoi: coctaB, cTpoeHue, PU3NUECKUE U XUMUYECKHE CBOMCTBA (pEeaKlUK rajJoreHUPOBAHUS U HUTPOBAHUS),
NOJTyYeHUE U MpuMeHeHue. Tonyon. cocmas, cmpoenue, usuyecKue u Xumuieckue ceoucmea (peakyuu 2aio2enuposanus u
HUMpOBAanus), noaydenue u npumeHenue. TOKCUYHOCTh apeHOB. ['‘eHeTmueckas CBA3b MEXIy YIJIEBOJOPOJIaMH,
IPUHAIEKAIIMMU K PA3JIMYHBIM KJIACCAM.

[IpupoaHbie UCTOYHUKHU YTiaeBOAOPO10B. [Ipupoansiii ra3 u nonyTHele HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
CnocoObl nepepadOTKH HEPTH: MEPEroHKa, KPEKUHI (TEpMHUYECKHUI, KaTaIUTUYECKHid), muponu3. IIpoaykTsl nepepaboTku
He(PTH, UX MPUMEHEHHUE B MPOMBIIINIEHHOCTH U B ObITY. KaMeHHBIH yroib U MpoayKThl €ro nepepaboTKu.

DKCrepUMEHTAIbHbIE METOJbl HM3Y4YEHHsI BELIECTB M HX MPEBpAlllEHUI: O3HAKOMJIEHHE ¢ oOpa3lamu IIacTMacc,
Kay4yKOB U pe3uHbl, Koyuiekuun «HedpTe» u «YTonb», MoaenIupoBaHue MOJIEKYJT YIJIEBOAOPOIOB U TajJOreHONPOU3BOIHBIX,
POBEICHUE MPAKTUYECKOW PabOThI: MOJYyUYEHHUE STUIIEHA U U3yUYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Boruncnenus no ypaBHeHHIO XUMHUYECKON peakinu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOIO BEIIECTBA WM MPOAYKTa
peaxiuu Mo U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BELECTB WM NPOAYKTOB PEAKIIUH).

Kucsiopoacoaep:kamue oprannyeckue coeIMHEeHU s

[IpenenbHble OTHOATOMHBIE COUPTHI. METaHO W 3TAHOJI: CTPOCHHE, (DU3UUECKUE U XMMHUYECKHE CBOWCTBA (peakuuu ¢
AKTUBHBIMH METAJJIAMH, TaJIOT€HOBOJOPOIAMH, TOPEHHE), TPUMEHEHUE. BOAOPOIHBIE CBA3U MEXAY MOJEKYJIAMH CHUPTOB.
JleficTBHE METaHOJIA ¥ ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaromMHble CHOUPTHL. ODTUJICHIJUKOJIb W TIULEPUH: CTpOeHHE, (U3MUECKHMEe U XHUMHUYECKHME CBOWCTBA
(B3aMMOJEICTBUE CO LIEJIOYHBIMU METAJUIAMH, KaueCTBEHHAs! peaKIiisl HAa MHOIOATOMHBIE CIIUPTHI). JleiicTBHEe Ha OpraHu3M

yenoBeka. [[pumeHenne ruueprHa U STUJICHTIIMKOJIS.
deHoJI: CTPOCHHUE MOJICKYJIBI, GU3HUECKUE M XUMUYECKHe cBoMcTBa. TokcnuHOCTh enona. [Ipumenenue dhenomna.
Anpaerunbl U xkemonwvl. DopManbIerui, aleTalbIeTH: CTpOoeHHE, (GU3HMUYECKHE U XMMHUYECKHE CBOWCTBA (peakiuu
OKHMCJIEHUS] U BOCCTAHOBJICHHUSI, KAUECTBEHHBIEC PEAKIINH ), TOJIyYEHHE U IPUMEHEHHUE.



OAHOOCHOBHBIE TpenebHble KapOOHOBBIE KHUCIOTHl. MypaBbHHAas M YKCyCHas KHCIOTHI: CTPOEHHUE, (pU3UYECKHe U
XUMUYECKHUE CBOMCTBa (CBOMCTBa, oOlue Ajig Kiacca KHUCIOT, peakius 3Tepudukanuu), MOJy4eHHE U IMPUMEHEHUE.
CreapuHoBass M OJICMHOBAsl KHUCJIOThl KaK MPEACTaBUTENM BBICHIMX KapOOHOBBIX KHCIOT. Mblla Kak COJIM BBICIIMX
KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JCHCTBUE.

Cnoxuble 3(pUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['maponu3 ciaoxHbix 3¢upoB. Kupsl. ['maponus xupos.
[Ipumenenue xupoB. buonornyeckas posib KUPOB.

VYrieBoibl: cocTaB, Kiaccudukaius yriieBojoB (MOHO-, TU- U ToJIMcaxapubl). ['ioko3a — mpocTeluii MOHOCaxapuI:
OCOOCHHOCTH CTPOCHHUSI MOJICKYJbl, (PU3MUECKHE M XUMHUUYECKHE CBOMCTBa (B3aumozeictBue ¢ ruippokcuaoM meau(ll),
OKHCJIEHME aMMHUA4YHbIM pacTBOpoM okcuja cepeOpa(l), BoccTaHOBIEHHE, OPOKEHUE TIIFOKO3bI), HAXOXKJIEHUE B MPUPO/E,
npuMeHeHue, Ononoruyeckas poib. PorocuHte3. pyKTO3a KaKk U30MEP TIFOKO3bI.

Kpaxman u nemntono3a kak npupoansie nonumepbl. CTpoeHue Kpaxmana U LeJuTiono3bl. OU3nueckue U XMMUYECKUE
CBOMCTBA Kpaxmaina (TUAPOJIN3, KAYECTBEHHAs PEAKIIMsI C HOJOM).

OKCHepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB WM MX MPEBpALEHUH: MNpPOBEIEHUE, HAOIIOJEHUE M OINHCAHHE
JEMOHCTPALIMUOHHBIX OIBITOB: FOPEHHE CIUPTOB, KAUYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCIEHHE 3TaHOJIa
okcuznoM wmeau(Il)), mMHOroaroMHbBIX CHUPTOB (B3auMoAeHcTBUE riaulepuHa ¢ rugapokcunoM wmeau(Il)), anpperunos
(OKHCIIeHHe aMMHAaYHbIM pacTBopoM okcupaa cepedpa(l) u rumpoxcugom menu(ll), B3aumomeiicTBue Kpaxmaiia ¢ UOJAOM),
IPOBEJICHHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

PacuérHble 3anaum.

Boruncnenus no ypaBHEHHIO XUMHUYECKON peakinu (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO BEIIECTBA WA MPOAYKTa
peaxiuy Mo U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEIECTB WK MPOAYKTOB PEAKIIH).

A3oTcoeprKalme OpraHM4eckue COeIMHEeHMUS.

AMMHOKHCIIOTHI Kak aM(pOTEpHbIE Oprannyeckre coeuuenus. duznyeckue U XUMHUYECKUE CBOMCTBA AMUHOKHUCIIOT (Ha
npuMepe MMiKHa). bruonornyeckoe 3HaueHne aMuHOKUACTOT. [lenTubl.

benku kak mpupogHbIE BRICOKOMOJCKYJISIpHBIE coeMHEeHMs. [lepBudHas, BTopudHas U TPETUYHAsI CTPYKTypa OEIKOB.
XUMHUUYECKHE CBOMCTBA OENTKOB: TUAPOJIN3, ACHATYpaIMsl, KaUeCTBEHHbBIC PEAKIIMU Ha OCIKH.



DKCcrepuMEHTAIbHbIE METO/IbI U3yUEHHUsl BEUIECTB U UX MPEBpallleHUui: HAOMI0IEeHUE U ONMUCaHUE JEMOHCTPAIIMOHHBIX
OTBITOB: JIeHATypalus OCJIKOB IPU HarpeBaHUU, I[BETHBIE pEaKIIMKU OEIKOB.

BbICOKOMOJIEKYISIPHBIE COeTUHEHUS

OCHOBHbBIE TIOHATHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COCIWHEHUN: MOHOMEp, MOJHMMEp, CTPYKTYpHOE 3BEHO, CTENEHb
NOJTUMEPU3AIINH, CPEOHSIS MOJIeKyJsipHas Macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAUHEHUH —
HOJIUMEPU3ALIHS U MTOJIMKOHICHCALINS.

OKCHepUMEHTAIbHBIE METOJbl U3Y4YEHHsS BEIECTB M HX IMPEBpAIICHUI: O3HAKOMIIEHHE C 00pas3liaMu MPUPOJIHBIX U
MCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyIyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzamus MexnpeaIMeTHBIX CBA3€H MpH M3y4YeHHWH opraHumdeckod xumuu B 10 Kimacce OCymIecTBIsETCS 4depes
UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYyYHbIX MOHATHUN, TaK U MOHSTUMN, SBISIOIIMXCS CUCTEMHBIMH JUISI OTAEIbHBIX
PEeIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmme ecTecTBEeHHO-HAYYHbIE TOHATHS: SIBICHHE, HAy4YHBIM (PaKkT, TUMOTE3a, 3aKOH, TEOpHs, aHalIW3, CHUHTE3,
KJIacCU(pUKaIus, IEPUOTNIHOCTD, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICTHPOBaHHE.

®duszuka: Matepus, SHEprusi, Macca, aToM, JIEKTPOH, MOJIEKYyJa, YJHEPreTUYECKUN YpPOBEHb, BEILECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHUE BEIIeCTBa, (U3MUECKUE BEIMUMUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusi: knerka, opraHusMm, Ouocdepa, oOMEH BeEIIECTB B opraHusme, (POTOCHHTE3, OMOJIOTHYECKH aKTHUBHBIC
BelecTBa (0OesIKH, yriieBObl, KUPbI, (HEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHBIE TOPOIbI, MTOJIE3HBIE HCKOMAeMbIe, TOTINBO, PECYPCHI.

TexHonorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PAIMOHAIBHOTO IUTAHUS, MOIOLIME CPEACTBA, JIEKAPCTBEHHBIE U
KOCMETHUYECKHE Mpenaparbl, MaTEpHaIbl U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KUIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA



Teopernyeckue 0CHOBbI XUMHHU

XuMuueckuil aneMeHT. AtoMm. Sapo aroma, u30TONbl. DIEKTPOHHAS 000JI0YKA. DHEPreTUUECKUE YPOBHH, IMOYPOBHHU.
ATOMHBIC opOuTanu, s-, p-, d- amemMeHTsl. OCOOEHHOCTH paclpeiesieHHs FJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB
MEPBBIX YETHIPEX MEPUOJIOB. DNEKTPOHHASI KOHPUTYpALIUS ATOMOB.

[lepuonnueckuii 3akoH u llepuoguueckas cucrema xumuueckux saemeHTtoB JI. M. MengeneeBa. CBA3b
MEPUOANYECKOr0 3aKoHa U [leprognueckon cucteMbl XUMHYECKUX diieMeHTOB [[. M. MenaeneeBa ¢ COBpeMEHHON TeOpHen
CTpPOEHHUS aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHUs CBOMCTB XUMHUYECKHX AJIEMEHTOB U 00Pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEILIECTB MO IPyIIaM U MepUoiaM. 3HaYE€HUE NEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKHU.

CrpoeHue BelecTBa. XUMHUYECKasi CBSI3b. BUIbI XUMHUUECKO# CBSI3M (KOBaJICHTHAs! HEMOJSIpHAs U MOJspHAsi, HOHHAs,
MeTayuinyeckas). MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOW XWMUYECKOW CBs3U (OOMEHHBIA W JOHOPHO-AKIIETOPHBIN).
Bonoponnas cBsa3b. BaneHTHOCTh. D1eKTpoOTpUIATENbHOCTh. CTEneHb OKUCIEHUsA. IOHBI: KATUOHBI U AaHHOHBI.

BemectBa MONEKYISPHOTO M HEMOJIEKYJSIDHOIO CTPOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa BELIECTBA. |HIIbI
KPUCTAINYECKUX PEIIETOK. 3aBUCUMOCTDh CBOMCTBA BEIIECTB OT THMA KPUCTAIINYECKON PEIIETKH.

[TonsiTue 0 nucnepcHbIX cuctemax. ICTUHHBIE U KOJUIOWIHBIE paCTBOPBI. MaccoBast 10JI4 BEIIECTBA B pACTBOPE.

Knaccudukanus HeopraHnuueckux coenuHeHnii. HomMeHkiatypa HeopraHmueckux BemecTB. ['eHeTwdeckas CBA3b
HEOPraHUYECKUX BEUIECTB, IPUHAICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas peakius. Knaccudukanuss XMMUYECKMX peakIuii B HEOPTaHMYECKOW W OPraHUYeCKON XMMHUHU. 3aKOH
COXPaHEHHMS MACCHI BEILIECTB, 3aKOH COXPAHEHUS Y TPEBPAILLCHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pa3IuyHbIX (akTopoB. OOpaTuMple peakIuu. XUMHUYECKOE DPABHOBECHE.
@akTOphI, BIUAIOLIME HA COCTOSIHUE XUMHUUeCcKOoro paBHoBecus. [Ipunnun Jle latense.

Onektponutuueckas aucconuanusa. CuiibHble U cialble 37eKTponuThl. Cpefa BOJIHBIX PACTBOPOB BEIIECTB: KUCTAas,
HEUTpaJIbHAs, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIeprUMEHTAIbHBIE METOJbl M3Y4YCHHS BEIIECTB W WX TMpeBparieHuil: aemoHctpaius Ttadmui «llepuonnueckas
cucrema xuMmudeckux anemeHToB JI. M. MeHneneeBay, M3ydeHHe Mojielell KPUCTALTMYECKUX PEIETOK, HAOMIOJeHUE U
OMKCaHUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3ioKeHHEe MEPOKCHAA BOJOPOAA B MPUCYTCTBUM KaTallu3aTopa,



OTIPEJICIICHHE CpEeJIbl PAaCTBOPOB BEIIECTB C IOMOIIBIO YHHBEPCAIBHOTO HWHIWKATOpPA, PEAKIMH HOHHOTO OOMEHaA),
IPOBEJICHNE MPAaKTHIECKON paboThl «BiusHue pazanyHbIX GakTOPOB HA CKOPOCTh XUMUUECKON PEAKITUI.

PacuéTnrble 3amaumn.

Pacuétel o ypaBHEHHSIM XUMUYECKHUX PEAKIIMI, B TOM YHUCIIE TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCITOIB30BAHUEM
MOHSITHUS «MacCOBas J0JISI BEIISCTBa.

Heoprannuyeckasi xumus

Hemerannel. Ilonoxenne HemetamnoB B Ilepuomumueckoit cucreme xumudeckux sieMeHToB J[. M. MenneneeBa u
OCOOCHHOCTH CTpOeHUsI aTOMOB. Du3NUeCKHUe CBOMCTBA HEMETAJUIOB. AJIJIOTPOIMS HEMETAUIOB (Ha MpUMEpPE KUCIOPOJa,
cepsl, pocdopa u yrieposa).

XYWMHYECKHE CBOMCTBA BAXHEUIIMX HEMETAUIOB (TaJOTEHOB, Cepbl, a30Ta, (ocdopa, yriepoma U KPEeMHHUS) U HX
COEJIMHEHUMN (OKCUIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJAOPOIHBIX COSTUHEHUN).

[IprumeHeHne BaXKHEUIIINX HEMETAILIOB U UX COEUHEHUM.

Meramnbl. Ilomoxenue wMetamnoB B Ilepuonmueckon cucreme xumuueckux dneMeHtoB J[. WM. Menneneesa.
OCc0OEHHOCTH CTPOCHHUS DJIEKTPOHHBIX 000JI0YeK aToMOB MetaioB. OOmme ¢u3udeckue cBoiicTBa MeTamuioB. CruiaBbl
METAJJIOB. DJIEKTPOXUMUUYECKUHN P HAIPSYKEHU METAIIIOB.

XWMHUYECKHE CBOMCTBA BAKHEHUIIMX METAUIOB (HATPUM, KaJWi, KaJbIMi, MAarHUM, aJlOMUHUN, ITUHK, XpPOM, JKEJe30,
MeJlb) M UX COCAUHCHUM.

OO61ue crnocoObl MoaydeHus: MeTallyioB. [[puMeHeHne MeTauioB B OBITY U TEXHUKE.

DKCIEpUMEHTaIbHBIE METOJIbI U3YUYEHUSI BEUIECTB W MX MPEBPAILCHUM: U3yUYeHUE KOJUIEKIUMU «MeTaibl U CIJIaBbD»,
00pa3IoB HEMETA/UIOB, PEIICHHE HSKCIICpUMEHTAIBHBIX 3aJlad, HAONIOJACHUE H OIMCAaHHWE JISMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHUE THAPOKCHIA ATFOMUHMS C PACTBOPaAMHU KHUCJIOT U IIEJI0YeH, KaueCTBEHHBIC PEaKIINH
Ha KaTHOHBI METAJIJIOB).

PacuétHpie 3agaun.

Pacuérer Macchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIECTBA, Macce MU O0OBEMY OJTHOTO W3
YY4aCTBYIOIIUX B PEAKIIMM BEIIECTB, pacuéThl Macchl (00bEMa, KOJMUECTBA BEIIECTBA) MPOJYKTOB PEaKIUH, €CIM OJHO W3
BEIIIECTB UMEET MPUMECH.



XuMHuS U KU3Hb

Ponp xumum B oOecrnedueHHH 3KOJIOTMYECKOM, IHEPreTUYeCKON W MHINEeBOM Oe30MacHOCTH, Pa3BUTHUU MEIUIIMHBI.
[TonsiTHE O HAYYHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienus: 06 OONIMX HAYUHBIX IPUHIMIIAX TPOMBIILICHHOTO MOJYYEHUsI BAXKHEHIITUX BEIIECTB.

UenoBek B MHUpE BELIECTB M MATECPUANIOB: BAXKHEHIINE CTPOUTENIBHBIE MATEPHUANIbl, KOHCTPYKIIMOHHBIE MaTepUabl,
KpPacKH, CTEKJIO, KepaMuKa, MaTepuabl 1 SJICKTPOHUKH, HAHOMAaTepUallbl, OPraHnYECKUe U MUHEPAIbHBIE YI0OpEHUSI.

XuMHsT W 37I0pOBbE 4YEJIOBEKA: IpaBWja MCIOJb30BaHUS JIEKAPCTBEHHBIX IMpenapaToB, IpaBuia 0€30MacHOTO
UCII0JIb30BaHUs MPErapaToB OLITOBON XMMUU B MIOBCETHEBHON KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmst MeXnpeIMETHBIX CBS3€H NP M3y4YeHUH OOIIEeH M HeopraHW4YecKoi xumuu B 11 Kimacce oCyIecTBIsETCS
Yyepe3 UCIOJIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATUN, TaK M TOHATHUM, SBISIIONIUXCS CUCTEMHBIMH IS
OTJICJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHBIM (DAKT, TUMOTE3a, 3aKOH, TEOpUsl, aHANIU3, CUHTE3, Kilaccudukaims,
NEPUOJNYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEITUPOBAHNE, U3MEPEHHE, SBJICHHUE.

dusuKa: mMaTepus, YHEpPrus, mMacca, aToMm, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOM, PAAUOAKTUBHOCThH, MOJICKYJIA,
AHEPreTUYECKUI YPOBEHB, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3NUYECKUE BEIMYUHBI U €AMHUIIBI KX
U3MEPEHUS, CKOPOCTb.

buonorusi: knetka, opraHusMm, sKocuctema, ouocdepa, MaKpo- U MHUKPOIJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B
OpraHHu3Me.

['eorpadusi: MuHepasbl, TOPHBIC TOPOJIBI, TTOJIE3HBIE HCKOITAEMbIE, TOTUIUBO, PECYPCHI.

TexHoyorusi: XMMHYECKas IPOMBIIUIEHHOCTb, METAJULyprusi, IPOU3BOJICTBO  CTPOUTEIBHBIX  MaTEpHUAJOB,
CEJILCKOXO03SIICTBEHHOE MPOU3BOJICTBO, MUILEBAsI MPOMBIIIUIEHHOCTh, (hapMalleBTUYECKasi MPOMBIIIEHHOCTh, TPOU3BOICTBO
KOCMETHYECKHX TMPEnaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTE€pUAlOB, AJECKTPOHHAs  IMPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMEBI 110 XMW HA BA30BOM YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYAIOMIMMHCS MPOrPaMM CPEIHEro OOIIero
oOpa3zoBaHusl (JTUYHOCTHBIM, METANpeIMETHBIM U TpeIMeTHbIM). HayuHo-meToauyeckoil OCHOBOM Ui pa3paboTKu
IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMM CpeIHEro oOIero oOpa3oBaHMs SBISETCS CUCTEMHO-IEATEIbHOCTHBIN
MOJXOI.

B cootBercTBHM € CHCTEMHO-AESATEIBHOCTHBIM MTOAXOJA0M B CTPYKTYPE JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS IMPEIMETA
«XuMus» Ha YPOBHE CpEIHEr0 00111ero 00pa30BaHusl BBIACICHBI CIEIYIONIUE COCTABIISIIOIIHIE:

OCO3HaHWE OOYYaIOIMMUCS POCCHUMCKON TIpakJTaHCKOW UAEHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO,
CaMOCTOSITETbHOCTH U CAMOOTIPEICIICHUIO;

HAJTMYHUE MOTUBAIMHA K O0yYCHHUIO;

L[EJICHANIPABIICHHOE Pa3BUTHUE BHYTPEHHUX YOEKIIEHHI JTMYHOCTHU HA OCHOBE KIIIOYEBBIX IIEHHOCTEH M HCTOPUUYECKUX
TpaauIuii 6a30BOM HAYKW XUMUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH II€HHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIUMU LIEJIOCTHON CUCTEME XUMUYECKOr0 00pa3oBaHus;

HAJTMYUE MTPABOCO3HAHUS YKOJIOTHIECKON KYJIbTYPBI U CIIOCOOHOCTH CTaBUTH IIEH M CTPOUTH KU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TpeIAMeTa «XUMHUS» JOCTUTAIOTCS B €IWHCTBE y4eOHONW M BOCIHMTATEILHOMN
NEATENIbHOCTH B COOTBETCTBHUM C T'YMAaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMH, AYXOBHO-HPABCTBEHHBIMH LEHHOCTSMHU H
ujealaMyd POCCHUUCKOTO Tpa)XJAaHCKOro OOIlecTBa, MPUHATHIMH B OOIIECTBE HOpPMAMU U MpaBUIaMU TOBEACHUS,
CIIOCOOCTBYIOIIUMHU MpOLIeccaM CaMOIIO3HAHUsI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUSI INYHOCTU 00YyUYarOIIUXCsl.

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaAMeTa «XUMHUS» OTPAKAIT CHOPMUPOBAHHOCTH OMbBITA MO3HABATEIHLHOU U
MPAKTUYECKOM JCSITEIIbHOCTH 00YyYarOIINXCs 110 Peasiu3allii MPUHSITHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJIE€ B YACTH:

1) rpamaIaHCKOro BOCIUTAHUSA:



0CO3HaHUs 00yYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 003aHHOCTEH, YBaXKEHUS K 3aKOHY U IIPABOIIOPAIKY;

MIPEICTABIICHUS O COIIMAIbHBIX HOPMaX M MPaBUIIaX MEKINYHOCTHBIX OTHOIICHHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITENIbHOCTU MPU CO3JAAHUM YYEOHBIX IMPOEKTOB, PEIICHHH YYEOHBIX U
NO3HABATEJbHBIX 3a/1a4, BBIIOJHEHUN XUMUYECKUX KCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTh W MPUHUMAThb MOTUBBI, HAMEPEHHUS, JOTUKY M ApryMEHTBI APYTHX IPH aHAJIU3€ Pa3IudHbIX
BUJIOB YU€OHOM e TEIbHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOT'O OTHOILIEHHS K ICTOPUYECKOMY M HAYYHOMY HACJIEAMIO OTE€UYECTBEHHON XUMUMU;

YBaXXEHUS K MPOIECCY TBOpPYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTrO MPUMEHEHHS XMUMHH, OCO3HAHUSA TOTO, YTO
JOCTUKEHHSI HAyKU €CTh Pe3yNbTaT JJINTENbHBIX HAONIONEHUHN, KPOMOTIUBBIX IKCIEPUMEHTAIbHBIX MOMCKOB, IIOCTOSTHHOTO
TPyJa YYEHBIX U IPAKTHUKOB;

UHTEpPECAa U T[I03HABATEJIbHBIX MOTHMBOB B IMOJIYYEHHHM M TOCIEAYIOIIEM aHaiu3e HWHGOpMaluu O MepeaoBbIX
JOCTUKECHUAX COBPEMEHHOM OT€UYECTBEHHON XMW,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 IOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallUM, CBS3aHHBICE C XMMUYECKHMHU SIBICHUSMU, U MPUHUMATh OCO3HAHHBIE pEIICHUS,
OpPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJCHHUE M NMOCTYIIKM CBOMX TOBAPUILEH C MO3HUIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U
OCO3HAaHHUE MOCIEACTBUI ITUX MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPHbI 310POBbS:

NOHUMAaHUsSl IIEHHOCTEW 3J0pOoBOro U 0e30macHOro obpasza >KM3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHHS K
cOOCTBEHHOMY (DPU3MUYECKOMY U NICUXUYECKOMY 3/10POBbIO;

coOmro/ieHnss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY, IMOBCEIHEBHOW XU3HHU W B TPYIOBOM
NEeSATENbHOCTH;

NOHMMaHUsl 1IEHHOCTH NpPaBWJ WHIUBUAYaJIbHOIO M KOJUJIEKTUBHOTO O€30MacHOrO TMOBEJACHUS B CHUTYyalUsX,
YTPOXKAIOIIUX 3I0POBBIO U )KU3HU JIOJIEH;



OCO3HaHUS TOCIECTBUN U HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTPEOICHHS aJIKOTOJISI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B Yy4e€OHO-HCCIICIOBATEIIbCKON  JIESITEIbHOCTH, OOIIECTBEHHO II0JIE3HOM,
TBOPYECKOU U JPYTUX BUJAX JAEATECIbHOCTH;

YCTAHOBKM HA aKTHMBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 337ad COLMAIbHON HAmpaBIEHHOCTU (B paMKaxX CBOETO
KJIacca, IIKOJIbI);

UHTEpECAa K MPAKTUYECKOMY HW3YUYEHHUIO MPOQPECCUl pa3IMyHOTO pPOJa, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHHS
pEeAMETHBIX 3HaHHUH 10 XUMUH;

YBaXKEHHUS K TPYAY, JIOJAM TpyJa U pe3yiabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIWBHIYaJIbHOW TpaeKTOpuu 00pa3oBaHwMs, Oymymiei mpopeccuu u pean3anuu
COOCTBEHHBIX JKM3HEHHBIX ITJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEN K XUMHH, UHTEPECOB M MOTPEOHOCTEN
0O0IIIECTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€JIeCO00Pa3HOTr0 OTHONIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS TJI00aTBHOTO XapakTepa AKOJOTHYECKUX MPOOJIeM, BIUSHUS HYKOHOMHYECKUX IMPOIIECCOB HA COCTOSIHHE
MIPUPOTHOMN U COLUAIIBHOU CPEIBI;

OCO3HAaHMUSI HEOOXOIUMOCTH HCIOJB30BAHUS JIOCTIDKCHUN XUMHUW JJIi  PEIICHUS BOMPOCOB  PallMOHAIBHOTO
PUPOJIONIOJIH30BAHUS;

AKTUBHOI'O HENPUATUS IEUCTBUM, NPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOJHOU Cpele, YMEHHs HNPOTrHO3UPOBATH
HEOJIaronmpUATHBIE IKOJIOTHYECKUE TTOCIIEICTBUS MPEANPUHUMAEMbBIX JCHUCTBUHN U MPEIOTBPAIATD UX;

HaJU4Usl Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS, 3KOJIOTMYECKOW KYJBTYPBI, OINbITA AESITEIBHOCTH 3KOJIOTHYECKOM
HaIPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAaThCSA HMMHU B IO3HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIBHON MpaKTHKE,
CIIOCOOHOCTH M YMEHUSI aKTUBHO MTPOTUBOCTOSITh UJI€0JI0TUH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM
IIPaKTHUKH;



MOHUMAaHUSl CHenu(UKH XUMHHM KaK HayKd, OCO3HaHHS €€ poid B (HOPMUPOBAHHH PaAIMOHAIHHOTO HAYYHOTO
MBIIIUICHUS, CO3JaHUU IICJIOCTHOTO TPEJCTABICHHUS 00 OKpYXKalIlleM MHpe KaK O €IWHCTBE IPUPOJBI M YeIOBEKa, B
MO3HAHUU TTPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH TTPOOJIEM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOEeKIEHHOCTH B OCOOOM 3HAYUMOCTHM XWUMHUU JUISI COBPEMEHHON LMBWIM3AaUMU: B €€ TI'yMaHUCTUYECKOH
HAIPABJICHHOCTH W BaKHOW pPOJM B CO3JAaHUM HOBOW 0a3bl MaTEpHATBHOW KyJIbTYPBI, PEHICHUH TI00adbHBIX MPOoOIeM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SHEPIECTUUCCKOM, MUIIICBON U YKOJIOTHYECKOW OE30MMaCHOCTH, B Pa3BUTHH
MEIUIIMHBI, 00ECIIEYEHNH YCIOBUN YCIICITHOTO TPYAa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KAXKJIOTO UjeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOJIOB IO3HAHMS, HCMOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTU HCIIOIb30BaTh MOJydaeMbIe 3HAHUS JJIsl aHaIM3a U OOBACHEHUS SIBIICHUM OKpYXAIoIIEero Mupa u
IPOUCXOMAIINX B HEM U3MEHECHHM, YMEHUS JIeTIaTh 00OCHOBAHHBIC 3aKJIFOUCHHSI HA OCHOBE HAyYHBIX (DAKTOB U MMEIOIIUXCS
JAHHBIX C LIEJIBbIO MOJIyUYCHUS JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEJILHO HCIIOJIh30BaTh XUMUUYECKUE 3HAHUA JJIs pelieHus] IpoOJjeM B peaIbHBIX KU3HEHHBIX
CUTYaIUSX;

VMHTEpPECA K MO3HAHUIO U UCCIIEIOBATEIbCKON IESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpPa30BaHUIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX
3HAHUU 110 XMMHUHU B COOTBETCTBUU C KU3HEHHBIMU IMOTPEOHOCTSIMU,

MHTEpeca K 0OCOOCHHOCTSIM Tpy/la B PA3IMUHBIX cepax MpoPecCHOHANBHOMN AEATEIbHOCTH.
METAINPEAMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe PE3yIbTaTbl OCBOCHHUSI yU4eOHOTO IpeaMeTra «XHUMHUsD» Ha YpOBHE cpeAaHero oOiero odpa3oBaHUs
BKJIFOYAIOT:

3HaUYUMbIE TSI (OPMHUPOBAHUS  MHPOBO33PCHHUS]  OOYYAOMIMXCA  MEXKIUCIUIUIMHAPHBIE  (MEXIPEIMETHBIC)
oOllleHayYHbIE TOHATHUS, OTPAXAIONIUE IEJIOCTHOCTh HAyYHOW KApTUHBI MUpa H CcHeludUKy METOAOB TO3HAHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, JHEPrus, SIBIEHUE, MPOIECC, CUCTEeMa, Hay4dHbI (axT,
MIPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPUs, UCCIIEAOBaHNE, HAOII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);



yHUBEpCAJIbHbIC y4eOHBbIC JeHCTBUS (TMO3HABAaTEIbHBIC, KOMMYHHUKATHUBHBIC, PETYJISTHBHBIC), 00ECIICUYMBAIOIINC
dbopmupoBanre PyHKIIMOHATLHONW IPAMOTHOCTH M COIIMATBLHON KOMITETCHITUH 00YUYarOIINXCS;

CIIOCOOHOCTh OOYYarOUIUXCSl MCIOJIb30BaTh OCBOCHHBIC MEXKIUCIHUIUIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHHUS W
YHUBEpPCAJIbHbIC YUEOHBIC ICUCTBUS B TO3HABATEILHON U COIMATILHOMN MTPAKTHKE.

MeranpenMeTHbie  pe3yJbTaThl  OTPAKAIOT  OBJIAJACHUE  YHUBEPCAJbHBIMU  Y4YEOHBIMM  MO3HABATEJIbHBIMU,
KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JICUCTBUSIMH.

OgJiaieHne YHUBEPCAJTbHBIMH Y4eOHBIMM NMO3HABATEILHBIMU JAeHCTBUSIMH:

1) 6a3oBble JIOrHYECKHE TeHCTBUSA:

CaMOCTOSITENIbHO (DOPMYIUPOBATH U aKTYaJIU3UPOBATH MPOOIJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeNeNiATh LEeNu MAESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JAOCTHXKEHUS, COOTHOCUTH PE3YJIbTaThl
JEATEIBHOCTH C TIOCTABJICHHBIMHU LIEJISIMU;

UCII0JIb30BaTh MIPU OCBOSCHWUHU 3HAHUM MPUEMBI JIOTHYECKOT'O MBIIIJICHUS — BBIJICTIATh XapaKTEPHbIC MPU3HAKU MTOHATUH U
yCTaHABJIMBATh WX B3aUMOCBS3b, UCTIOJb30BATh COOTBETCTBYIOLINE MOHATHS JJII O0OBSICHEHUS OT/ACJIbHBIX (DAKTOB U SBJICHUN;

BEIOMPATh OCHOBAHUS U KPUTEPHH JIJIST KJIACCU(DUKAITUHN BEIIECTB U XUMHUYECKUX PEAKITHIA;

yCTaHaBJIMBATh MPUYMHHO-CJIC/ICTBEHHBIE CBI3U MEXKY N3YUaeMbIMU SIBICHUSIMU;

CTPOHTh JIOTMUECKHE pacCYXXJIeHUsI (MHIYKTUBHBIC, IEAYKTHBHBIC, IO AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH H
POTUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUAX, (DOPMYIHUPOBAThH BHIBOJIBI M 3aKJIFOUCHUS,

IPUMEHSITh B TIPOIECCE MO3HAHUS, UCIOIb3YyEeMble€ B XUMHUU CHUMBOJIMUECKHE (3HAKOBBIE) MOJENH, MPEeOOpPa30BLIBATH
MOJICTIbHBIE TIPEACTABICHUS — XUMUYECKUW 3HAK (CHMBOJI) 3JIEMEHTa, XUMUYecKas (opmysia, ypaBHEHUE XUMUYECKON
peaKkIuu — MPH PEIICHUH YYCOHBIX TO3HABATCIBHBIX M IPAKTHYECKUX 3a7ad, IPUMCHSITh Ha3BaHHBIC MOJCIIBHBIC
peACTaBICHUS IS BBISIBJICHUS XapaKTEPHBIX MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE JeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJ/IOB HAYYHOT'O MO3HAHUSI BEIIECTB U XUMHYECKUX PEAKIIUil;

dbopMyIMpOBaTH 1IETU U 33/1a4M UCCIIEIOBAHUS, UCIIOIH30BATh MTOCTABICHHBIC U CAMOCTOSATEIHLHO CHOPMYIUPOBAHHBIC
BOIIPOCHI B KayeCTBe HMHCTPYMEHTA IO3HAHHWS W OCHOBBI JJi1 (DOPMUPOBAHMS THIOTE3bl 1O IMPOBEPKE NPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;



BJIAJECTh  HAaBBIKAMM  CaMOCTOSITENIBHOTO  IJIAHUPOBAHMS WM NIPOBEICHHUS  YYEHHUYECKMX  IKCIIEPUMEHTOB,
COBEPILIEHCTBOBATh yMEHHUS HaOMIOJaTh 3a XOJOM IIPOIIecCca, CaMOCTOSTEILHO MPOTHO3UPOBATh €ro pe3yJbTar,
dbopmynupoBath 0000IIEHHUSI W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS, COCTABISThH
000CHOBaHHBIN OTUET O MPOJIETAHHON padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM JESATENbHOCTH, MHPOSBIATH CIIOCOOHOCTH U
TOTOBHOCTh K CAaMOCTOSITEJIbHOMY IIOMCKY METOJOB PEUICHUS NMPaKTUYECKHX 3a/ad, NPUMEHEHUIO Pa3jIu4HbIX METOJIOB
MO3HAHUA.

3) pabora ¢ uHpopmaumeii:

OpUEHTHUPOBAThCA B pA3JIMYHBIX HCTOYHHMKAX HMHPOpMALMKH (HAYYHO-TIOMYJIApHAs JUTEparypa XHUMHUYECKOTO
COJIep)KaHusl, CIpaBOYHbIE MocoOusi, pecypchl WMHTepHeTa), aHanM3upoBaTh WHGOPMAILMIO DPA3NUYHBIX BUAOB U (HopM
IPEICTABIICHNS], KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEIPOTUBOPEUYHBOCTD;

(bopMyIMpOBaTh 3aMPOChl U MPUMEHSATH Pa3IMYHbIE METOJbI MPHU MOUCKE U O0TOOpe MH(OpMALMU, HEOOXOIUMOMN IS
BBINIOJIHEHUS YYEOHBIX 3a7a4 ONPeeIEHHOTO TUIA;

npuoOpeTaTh OMBIT MCIONBb30BaHUS WH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTMA M Pa3IHYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOATENIbHO BBIOMPATh ONTUMANIbHYIO (OpMY TMpeacTaBieHuss uHPopManuu (CxeMbl, Tpaduku, IUarpaMMbl,
TaOJIUILIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIM SA3BIK B KayeCTBE CpPEACTBa NpH padoTe C XUMHUYECKOW HMH(POpMAaIMeil: NPUMEHSThH
MEXIpeAMETHbIE ((pU3nueckre 1 MaTeMaTHUeCKNe) 3HAKU U CUMBOJIBL, (hOpMYIIbl, a00peBHATYPbI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISTHOCTH.

OgyaeHne yHUBePCAIbHBIMH KOMMYHUKATUBHBIMU 1eHCTBUAMM:

3a/laBaThb BONPOCHI MO CYIIECTBY OOCYXIaeMoOil TeMbl B XOJie¢ Juajora W/WiW JTUCKYCCHUHU, BBICKA3bIBaTh W/IEH,
(OopMyIMpPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYNIAaTh C MPE3EHTALMEN pe3yJbTaTOB ITO3HABATEIBHON JEATENBHOCTH, ITOJIYYEHHBIX CAaMOCTOSTENBHO WM
COBMECTHO CO CBEPCTHUKAMU IPHU BHIIOJHEHUM XHUMHUYECKOTO HKCIEPUMEHTA, MPAKTUUYECKOM pabOThl MO HCCIIET0BAaHUIO



CBOMCTB M3y4aeMbIX BEIECTB, pealn3alii y4eOHOro mpoekTa U (GopMyIHpoBaTh BHIBOJBI MO pe3yjbTaTaM MPOBEAEHHBIX
WCCIICJIOBAHMIA ITyTEM COTIIAaCOBAHMS MTO3UITUH B X0/1€ 00CYKICHUS U OOMEHA MHCHHUSIMH.

OByajieHNe YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENILHO TIAHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATEIBHYIO JEATEIBHOCTD, OMpenessis e€ el U 3aJauH,
KOHTPOJIUPOBATh M IO MEPEe HEOOXOAMMOCTH KOPPEKTHUPOBATh MpeJjiaraeMblii aJirOpPUTM JEHCTBUNM TPHU BBIMOJTHEHUU
y4eOHBIX U HCCIIEIOBATENbCKUX 3aJ1a4, BEIOUpaTh Hanbosee 3pPEeKTUBHBIN CIIOCOO UX PEMICHHS C YUETOM MOJYYSHHS HOBBIX
3HAHUH O BEIIECTBAX U XUMHUYECKUX PEAKIIHIX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH JAESITETFHOCTA HAa OCHOBE CAMOAHAIN3a U CAMOOIIEHKH.

HPEJAMETHBIE PE3YJIbTATDBI

10 KITACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUA Kypca «OpraHndeckas XuMHs» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MIPEACTABICHUA O XMMHUYECKOW COCTABIISIONICH €CTEeCTBEHHO-HAYUYHON KapTUHBI MHUPA, POITU XUMHH
B TIO3HAHWUHM SIBJICHUH MPUPOJBI, B (POPMUPOBAHUHM MBINUICHUS U KYJbTYPhI JUYHOCTH, €€ (PYHKIIMOHAIBHOW T'PaMOTHOCTH,
HEOOXOJUMOM ISl PelIeHUs] MPAKTUYECKUX 3a7a4 U DKOJOTMUYECKH OOOCHOBAHHOTO OTHOIICHHMS K CBOEMY 3/I0POBBIO U
MIPUPOTHOM CpeJIE;

BJIQJICHUE CHUCTEMOW XMMHUUYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJATAIONIUE MOHATHUS (XUMUUYECKUN DJIEMEHT,
aToOM, DJICKTPOHHAs 000JI0YKAa aTOMa, MOJICKYJIa, BAJICHTHOCTh, AJICKTPOOTPUIIATEIIBHOCTh, XUMHUYECKAs CBSA3b, CTPYKTYypHAas
dbopmyia (pa3BépHyTas U COKpamiéHHasi), MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBIA CKelleT, PyHKIIMOHAIbHAS
rpynmna, pajavukaji, U30MepHUs, U30MEPbI, TOMOJIOTHYECKUN psii, TOMOJIOTH, YTJIEBOAOPOJIbI, KACIOPOA U a30TCOAECpKaIue
COCMHEHHUS, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COCIMHEHMS); TEOPUM U 3aKOHBI (Teopus
CTpPOEHUS Oprannueckux BemectB A. M. byTinepoBa, 3aKk0H COXpaHEHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN
SI3BIK XMMUH; MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IMOHMMAHUS MPUUYUHHOCTH M CHUCTEMHOCTH XUMHYECKHUX



SBJICHUM, (hAaKTOJOTUYECKUE CBEJEHUS O CBOMCTBAX, COCTaBe, IMOIYYEHUHW M OE30MaCHOM HCIOIb30BAHUM BaKHEHIITNX
OpraHUYECKHUX BEIIECTB B OBITY U MPAKTHYECKOHN JCATEILHOCTH YEIOBEKA,

chOPMUPOBAHHOCTh YMEHHUM BBISBJIATh XapaKTEpPHbIC TMPU3HAKU TIOHATHM, YCTaHaBJIMBAaTh WX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TOHATHUS MMPU OMMCAHUM COCTaBa, CTPOCHUS U MPEBPAICHUN OPraHUuYECKUX COCTUHECHU;

c(hOpMHUPOBAHHOCTh YMEHUH HCIIOIH30BATH XUMUYECKYIO CHMBOJIUKY JIJISi COCTaBJICHUSI MOJICKYJISIPHBIX W CTPYKTYPHBIX
(pa3BEépHYTOH, COKpaIEHHON) (OPMYJT OPraHUYSCKUX BEIIESCTB U YPAaBHECHUN XUMHYECKUX PEAKIIUHA, U3rOTaBINBATh MOJICIU
MOJIEKYJI OPraHUYE€CKUX BEUIECTB ISl MIUTIOCTPALMA UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAJIEKHOCTh U3YUEHHBIX OPraHUYECKUX BEIIECTB MO UX COCTAaBy M
CTPOCHHUIO K OMNpEAeTIEHHOMY KJacCy/Tpynne COeAUHEHUM (YTIeBOJAOPOIbI, KUCIOPOJ U a30TCOACPIKAIIUE COCIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEJMHEHHUsA), JaBaTb MM Ha3BaHus M0 cucrtemarndyeckod HomeHkinarype (IUPAC), a Ttakxke
NPUBOIUTH TPHUBUAJIBHBIE HA3BaHUS OTHAEJIBHBIX OPraHMYECKUX BEIIECTB (3TUJIECH, MPOIMWUIICH, alETUJIEH, 3TUJICHIJIUKOIIb,
rmiepud, ¢GeHon, GdopMaabIerua, areTalblerua, MypaBbUHAs KHUCIOTA, YKCYCHas KHCIOTa, OJICMHOBAas KHUCJIOTA,
CTeapuHOBas KUCIIOTA, TIII0K03a, PPYKTO3a, KpaxMall, IeJUIH0103a, TIIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEACIATh BHUABl XUMHUYECKON CBS3W B OPraHMYECKUX COCTUHEHUSAX (OIWHAPHBIC |
KpaTHbIE);

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSTH IMOJOKECHHUS TEOPHH CTPOCHHS OopraHuyeckux BemecTB A. M. byTiepoBa ms
00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUSI MacCChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepHu30BaTh COCTaB, CTPOCHUE, (PU3MYECKUE W XUMHUYECKUE CBOMCTBA TUIIUYHBIX
NpeACTaBUTENICH Pa3IUYHBIX KJIAaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWIEH, MPOMNWIEH, alleTuwieH, OyTaaueH-1,3,
MeTunoyTagaueH-1,3, 6eH3051, METaHO, STAHOJI, ITHJICHIJINKOJIb, TJIUIEPUH, (EHOII, alleTalbICTH ], MypaBbUHAS U YKCyCHAas
KHUCJIOTBI, TJIFOKO3a, Kpaxmal, 1EJIII0JI03a, AMUHOYKCYCHAasl KUCJI0Ta), WIIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HUMH
YPaBHEHUSIMU COOTBETCTBYIOITUX XUMUYECKUX PEAKITUN C UCIOIB30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh UCTOUHHUKU YTJIEBOJOPOIHOTO ChIpbs (HE(Th, MPUPOJHBIN ra3, yrojsb),
CIOCOOBI UX TIEPEPAOOTKU U MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IMepepadboTKH;



c(OpPMUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYMCIEHHUS MO XMMHUYECKHUM YpaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOI0 BEUIECTBA UM MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELIECTB WU
IPOJIYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHMI BIIAJETh CUCTEMOW 3HaHUI 00 OCHOBHBIX METOJAX HAy4YHOI'O MO3HAHHUA, UCIOJb3YEMbIX B
XUMUU TPU U3YYEHUH BELIECTB M XUMHUYECKUX SBJICHUN (HAOJIOJECHHE, M3MEPEHHE, SKCIEPUMEHT, MOJEIUPOBAHME),
UCII0JI30BaTh CUCTEMHBIE XUMUYECKHUE 3HAHUS JJIs IPUHATHS PELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM;

c(OPMHUPOBAHHOCT, YMEHHUI CcOOMIOAaTh MpaBWIa [OJIB30BAHUSA XUMHUYECKONM mocyaold U  1abopaTOpHBIM
o00OpyIOBaHMEM, a TaKXe IMpaBuja OOpalIeHUsT C BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKLMSIMHU IO BBITOJIHEHHIO
1a00paTOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBAaTh U BBINOJHATh XUMHUYECKUH SKCIEPUMEHT (IPEBpAIICHUsT OpraHUYECKHX
BEIIECTB MPU HarpeBaHUM, MOJIyYEHHE STHIIEHA U U3yUYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIUN OPTaHUYECKUX BEILECTB,
JeHaTypauus 0elIKoB IPU HArpEeBaHUHU, IBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBHUHM C MPABUIIAMU TEXHUKU O€30MaCHOCTH MpHU
oOpallleHuu C BEIIeCTBaMU M JTAOOpPaTOPHBIM O00OpPYAOBaHMEM, MPEACTABIATH PE3yJbTaThl XMMHUECKOTO IKCIEPUMEHTa B
(opMme 3anucu ypaBHEHH COOTBETCTBYIOUINX PEAKIMI U (HOPMYIHPOBATH BHIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHM KPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(OPMALHMIO, TMOJYyYaeMyl W3 pa3HbIX
UCTOYHUKOB (CpeACcTBa MaccoBOM nHpopManuu, UHTEpHET U IpyTuX);

c(OpMHUPOBAHHOCTh YMEHUU COONIOAATh MpPAaBUJIA 3KOJIOIMYECKH LEIECO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM
NESATENbHOCTH B LEJISIX COXPAaHEHHsSI CBOETO 3JI0pPOBbS M OKpPYXKAIOLIEW MPUPOJHON Cpellbl, OCO3HaBaTh OIACHOCTH
BO3/JICHCTBHSI HA )KUBBIE OPraHU3MBbI ONPEEIEHHBIX OPraHUYECKUX BEIIECTB, IOHUMasl cMbIca noka3arens 1K, noscHaTe Ha
npuMepax crnocoObl YMEHbIIEHUS U IPEAOTBPAILEHUS X BPEAHOIO BO3JCHCTBHS Ha OpraHU3M 4EJIOBEKa;

Uisi OOy4YaromMXcs C OrPAaHUYEHHBIMU BO3MOXKHOCTSMU 3J0POBbS: YMEHHE MNPUMEHSTh 3HaHHUS OO0 OCHOBHBIX
JOCTYITHBIX METOAaX MO3HAHUS BEIIECTB U XUMUYECKHX SIBJICHUN;

JUIA CIENBIX U CIa0OBUASIIMX OOyYaIOIUXCS: YMEHUE HCIOJIb30BaTh PElbe(HO-TOUCUHYIO cucTeMy oOo3HaueHui JI.
bpaiins ais 3anucu XuMudeckux Gopmy.



11 KITACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHuueckasi XMMHs OTPaKkaroT:

c(OpPMHUPOBAHHOCTh MPEJICTABICHUNA: O XMMHUYECKOW COCTABIISIIONIEH €CTECTBEHHO-HAyYHOW KAPTUHBI MHpA, POJIH
XUMHHM B TIO3HAHUU SIBJICHUM NPUPOABI, B (OPMUPOBAHWU MBIIUICHUS U KyJbTYPbl JIMYHOCTH, €€ (PYHKIIMOHATbHON
IPaMOTHOCTH, HEOOXOAUMOM AJisi pelIeHUs] MPAKTHUECKUX 3aad U IKOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHMSI K CBOEMY
3I0POBBIO ¥ IPUPOJIHOM CPELE;

BJIaJICHUE CUCTEMOM XMMUYECKHMX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIOJIAralolue MOHATHUS (XMMHUYECKUU 3JIEMEHT,
aToM, M30TOI, S-, p-, d- AJIEKTpPOHHBIE OpOWUTaIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM, BAJIEHTHOCTD,
ANEKTPOOTPHULIATENIBHOCT, CTENEHb OKUCIICHMS, XUMUYECKAsl CBSI3b (KOBAJIEHTHAs, MOHHAs, METAINIMYECKAsl, BOAOPOIHAs),
KpUCTAJIINYECKasT PEIIETKA, TUIIBI XMUMHUYECKUX PEAKLHM, PACTBOP, AJIEKTPOJIMTBI, HEAIEKTPOJIMUTBI, SJIEKTPOJUTHYECKAs
JUCCOLIMAIINS, OKUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW pPeakliy, XUMHUUYECKOE PAaBHOBECHUE); TEOPUHU U 3aKOHBI
(Teopus IIAEKTPOTUTUIECKON AUCCOIManuu, nepuoandeckuit 3akon JI. 1. MenneneeBa, 3aKkOH COXpaHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHMS U MPEBPALICHUS SHEPIUU NMPU XUMHUYECKUX PEAKLHUsX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHHUs, JIeKAIIME B OCHOBE ITOHMMAHMUS NPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUU,
(dakToI0rHYECKHE CBEICHNS O CBOMCTBAX, COCTABE, MOJYYEHUH U 0€30MMaCHOM HCIIOIb30BAHUN BAXKHEUIIINX HEOPTaHUYECKUX
BELIECTB B OBITY U MPAKTUUYECKOM 1€ITEIbHOCTH YETIOBEKA;

c()OPMUPOBAHHOCTh YMEHUW BBISBIATh XapaKTE€pHble NPHU3HAKU TOHATHI, YCTAaHABIMBATh WX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIUE OHATHUSA IPYA ONMCAHUN HEOPTaHWYECKUX BEILECTB U UX NPEBPALLCHUM;

c(OpMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMUYECKYIO0 CUMBOJIMKY JUUISl COCTaBJIEHUS! (POpMyIT BEIIECTB U ypaBHEHUHN
XUMUYECKUX peakiui, cuctematudyeckyto HomeHkinatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIIEIbHBIX HEOPTaHUYECKHUX
BelecTB (yrapHblii ra3, yriaekuciblil ra3, aMMHaK, raiéHas u3BecThb, HeraméHas u3BecTb, MUThEBAS COJla, IUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHUI ONpPEAENIATh BAJICHTHOCTh U CTENEHb OKUCICHHS] XUMUYECKHX AJIEMEHTOB B COCIUHEHUSX
pPa3IMYHOrO0 COCTaBa, BHUJ XMMHUYECKON CBSI3M (KOBAJIEHTHAs, MOHHAS, METAINIMYECKAsl, BOAOPOIHAS) B COCAUHEHUSAX, THUII
KPUCTAJUIMUECKON PEIIETKY KOHKPETHOTO BEIIECTBA (aTOMHasi, MOJIEKYJIsIpHAsi, HIOHHAs!, METaJJINYeCcKasi), XapakTep Cpe/ibl B
BOJHBIX pACTBOpPaxX HEOPraHUYECKUX COEAUHEHUN;



c(hOPMHUPOBAHHOCTh YMEHHH YCTAaHABIMBATh MPUHAJICKHOCTh HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K
onpeenEéHHOMY KJIacCy/Tpynne cCoeUuHEHUM (MPOCThIe BEIECTBA — METAJIJIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBAHUS, KUCIIOTHI,
am(poTepHbIEe TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICH mepuoanueckoro 3akoHa J[. . MenaeneeBa u 1eMOHCTPUPOBATH €r0
CHUCTEMATHU3HUPYIOIIYI0, 00BSICHUTENbHYIO U MPOTHOCTHYECKYIO (DYHKIIUY;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTEPU30BATh AJIEKTPOHHOE CTPOCHHE aTOMOB XMMHUUYECKHX JJIEMEHTOB 1—4 mepuojoB
[lepuonuueckoir cucreMbl xumuueckux siemeHToB JI. M. MeHpneneeBa, MCHONb3YysS TMOHATUS «S-, P-, d-2JIEKTPOHHBIC
opOuTanu», «IHEPreTUYECKUe YPOBHU», OOBACHITh 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHUX A3JEMEHTOB U HX
COEIMHEHUH 110 nepuoaaM u rpynmnam llepuoanueckon cucteMsl XuMudeckux amneMeHToB 1. . Menaeneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEePU30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA HEOPTaHUYECKHUX BEIIECTB
Pa3IMYHBIX KJIACCOB, IOATBEPKIATh CYLIECTBOBAHUE TI'€HETHUYECKOW CBA3U MEXKIY HEOPraHMYECKMMM BELIECTBAMU C
MIOMOIIIbIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUI;

c(hOpMHUPOBAHHOCTh YMEHHUS KIAaCCU(ULHUPOBATH XUMUYECKHE PEAKIUU 0 PA3IUYHBbIM MpPHU3HAKAM (YHUCITYy U COCTaBy
pearupyomux BEIIECTB, TEIUIOBOMY 3(QQEKTy peakiuH, HW3MEHEHHMIO CTETECHEW OKUCICHHS 3JIEMEHTOB, OOpaTUMOCTU
peaKkIuu, y4acTUIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABISATh YPABHEHUS PEAKIUI pa3IMYHBbIX TUIOB, MOJHBIE U COKPAIIEHHbIE YPABHEHHUS
peakuuii HOHHOTO OOMEHA, YUUTHIBASI YCIOBHS, MPU KOTOPHIX 3TU PEAKLUU UIYT 10 KOHIIA;

c()OPMUPOBAHHOCTh YMEHUN TPOBOJAUTH PEAKUUU, MOATBEP)KIAIOIIME KAUYECTBEHHBIM COCTaB  Pa3jIu4HbIX
HEOPraHUYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPaX HEOPraHUYECKUX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHI paCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEACTBOM
COCTABJICHMSI DJIEKTPOHHOTO OajaHca 3THX PeaKLuii;

c()OPMHUPOBAHHOCTh YMEHH OOBACHATH 3aBUCUMOCTh CKOPOCTHM XUMHUYECKOM pEaKIUU OT pa3IMyHbIX (PaKTOPOB;
XapakTep CMEIIECHUS] XUMUYECKOTO paBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro BozaeicTeus (npuniui Jle [larense);



c(hOPMHUPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh XUMHUYECKHE IMPOIECCHI, JEXKAlMe B OCHOBE MPOMBIIIICHHOTO
TIOJTyYeHUSI CEPHOUM KHUCIIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIMMX HAYYHBIX MPUHIUNAX U
AKOJIOTHYCCKUX MPOOJIEeMaX XMMHUYECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH IMPOBOJNWTHh BBIYUCICHHS C HCIIONB30BAaHWEM ITOHSATHS «MaccoBas JIOJIsI BEIIECTBA B
pacTBope», OOBEMHBIX OTHOIICHHW Ta30B MPU XUMHUYECKUX PEAKIIHSIX, MAacChl BEIIECTBA WM 00hEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, MAcCe WM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMM BEIIECTB, TEIIOBOro d(deKrra peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHUSI MacChl BEIIECTB, IPEBPAIICHHSI K COXPAHCHHSI SHEPTUH;

c(hOpMHPOBAHHOCT, yMEHHH COOMIOJaTh TPaBWIa IIOJIB30BAHUS XUMHUYCCKON TOCyAod W 1abopaTOpHBIM
o0opymoBaHWEM, a TaKXe IMpaBuja OOpalleHUs C BEMIECTBAMU B COOTBETCTBHU C HMHCTPYKIMSIMU TI0 BBITTOJTHCHHIO
71a060paTOPHBIX XUMUYECKUX OIIBITOB,;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBHITIOIHIATH XUMHUUECKUIN IKCIIEPUMEHT (pa3yioxkeHue MePOKCHaa BOI0poaa
B MIPUCYTCTBUU KaTaJau3aTopa, ONpeIeJICHIE CPebl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO MHAUKATOPA, BIUSHUE
pasTUYHBIX (PaKTOPOB HA CKOPOCTh XUMUYECKON pEaKIMK, PEaKIlni HOHHOTO OOMEHa, KaUYeCTBEHHBIC PEaKIuy Ha Cyibdar-,
KapOOHAaT- W XJIOPUA-aHUOHBI, Ha KAaTHOH aMMOHWsI, PENICHUE HKCICPUMEHTAJIBHBIX 3amad Mo TemMaMm «MeTtamiey u
«HemeTamne») B COOTBETCTBUU C MPaBUJIAMU TEXHUKH O€30MACHOCTH TMPHU OOpaIIeHWH C BEIIECTBAMU U JTAOOPATOPHBIM
00opy/TOBaHUEM, MPEICTABIATh PE3yJIbTAaThl XUMUYECKOTO IKCIIEPUMEHTa B (pOpME 3almucy YpaBHEHHH COOTBETCTBYOIIUX
peaknuii 1 GopMyJIMPOBATH BBEIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB,;

c(hOPMHUPOBAHHOCTh YMCHHH KPHUTHUYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWHGOPMAIMIO, TOJydaeMyl0 W3 PasHBIX
HCTOYHUKOB (CpPEJCTBA MACCOBOM KOMMYHHUKaUu, UHTEpHET U IPYyTHX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOAATh MPaBUJIA DKOJIOTHYECKHU IE€JIE€CO00Pa3HOr0 MOBEACHUS B OBITY U TPYIOBOM
JCSITEILHOCTH B IEJSX COXPAaHEHHS] CBOETO 3JI0pPOBbS W OKPYXAIOMIEH MPUPOJAHON Cpeabl, OCO3HABATh OMACHOCTh
BO3/ICHCTBHSI HA JKMBBIC OPTaHU3MBI OINPEACIIEHHBIX BEIIECTB, TOHUMas cMbIca mokaszatens [1/1K, moscHATh, Ha mpumepax
CIIO0COOBI YMEHBIIIEHUS U TIPEIOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHS HA OPTaHU3M YEJIOBEKaA,

JUIsE OOyYaroIIMXCS C OTPAaHUYCHHBIMA BO3MOXKHOCTSMH 370POBBS: YMEHHE TPUMEHSTh 3HAHUS OO0 OCHOBHBIX
JOCTYITHBIX METOaX MO3HAHUS BEIIECTB M XUMUYECKUX SIBIICHUN;



JUTSL CJIETIBIX U CIA0OBHUASIIUX OOYYaIONUXCS: YMEHUE HCIOIb30BaTh pelbe(HO-TOUCUHYI0 cucTeMy 0003HaueHuii JI.
bpaiins ans 3anucu XuMudeckux Gopmy.
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Ne
n/n

Tema ypoka

KoaundyecTBO 4acoB

KoHTpoubHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUS

[Ipenmer opraHnyecKkor XuMHH, €€
BO3HHUKHOBEHHUE, PA3BUTHE U
3HAYEHHE

Teopust cTpoeHUsI OpraHUYECKUX
coequHenuid A. M. bytieposa, eé
OCHOBHBIE TTOJIOKEHHUS

[IpeacraBnenue o knaccuduxkanuu
OpraHUYECKUX BEIIECTB.
Homenknatypa (cucrematuueckas) u
TPUBHAJIbHBIC HA3BAHUS
OpraHUYECKUX BEIECTB

AJIKaHBI: COCTaB U CTPOCHUE,
FOMOJIOTUYECKUU P

MeraH 1 3TaH — npocTenIne
IIPEICTABUTEIIN AJIKAaHOB

AJIKEHBI: COCTaB U CTPOCHUE,
CBOICTBA

OTUIIEH U MPOIUJIEH — NPOCTEUIINE




MpeaACTaBUTCIIN AJIKCHOB

[Ipaktuueckas pabora Ne 1.
«IlonmydeHue sTuICHA U U3yUYCHUE
€ro CBOMCTBY»

Ankanuensl. byranuen-1,3 u
MetunoytaaueH-1,3. I[lonyuenne
CHHTETHUYECKOTO KaydyKa U PE3UHbI

10

AJKHHBI: COCTaB U OCOOEHHOCTH
CTPOEHUSI, TOMOJIOTUUECKUN PSIJI.
ALIETUIICH — MPOCTEeUIINH
MPEJICTAaBUTEIb AJIKUHOB

11

Bpruncnenus no ypaBHEHUIO
XUMHUYECKOU peakiuu

12

Apensl: O€H30J1 ¥ TOTYOJ.
TOKCMYHOCTH ApEHOB

13

['eneTnueckas CBA3b YIIIEBOJIOPOIOB,
MPUHAJICKAIUX K PA3TUYHBIM
KJIaccaM

14

[TpupoaHbIE HCTOYHUKH
yIJI€BOJIOPOIOB: IPUPOIHBIH ra3 u
MOMYTHBIE HEPTSAHBIE Ta3bl, HEDTH U
IIPOJIYKTHI €€ mepepaboTKU

15

[IpuponHble HCTOYHUKHU
YTJIEBOJIOPOJIOB: MPUPOIHBIN ra3 u




MOMYTHbIE HEPTSAHBIE Ta3bl, HEPTh U
MPOJIYKTHI €€ nmepepaboTKu

16

KonTtpoasHas paboTa 1o pazaeny
«YTI€BOAOPOABD)

17

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI:
METAHOJI U 3TaHoJI. BomopoaHas
CBSI3b

18

MHOroaToMHbIE€ CIIUPTHI:
JTUJICHIVIMKOJIb U TJIMLIEPUH

19

@eHOoI: CTPOCHHUE MOJIEKYJIBI,
(u3HUecKre 1 XUMUYECKHE
CBOWCTBA, IPUMEHEHUE

20

Anpaeruasl: GopMaabICTHI U
aneragpaerug. AeTon

21

OIHOOCHOBHBIE TPEAEIBHBIE
KapOOHOBBIE KUCIOTHI: MypaBbUHAS
U YKCyCHas

22

[Ipaktuueckas pabora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KUCJIOTBD)

23

CreapuHOBasi U OJIEUHOBAs KUCIIOTHI,
KaK MPEJACTAaBUTEIIN BBICIIINX
KapOOHOBBIX KUCIIOT

24

MpIj1a KaK COJIU BBICIINX




KapOOHOBBIX KUCJIOT, UX MOIOILIEE
JIeHCTBUE

25

CrnoxHbie 3¢upbl Kak MPOU3BOIHBIC
KapOOHOBBIX KUCHOT. ['uapoinns
CJIOXHBIX 3(hPUPOB

26

XKupsi: rugpoan3, npuMeHEHHUE,
OMoJOTUYECKast pOJIb KUPOB

27

VYrneBoasl: cOCTaB, KilacCupuKaIiusi.
Baxnenmme npeactaBuTeNu:
III0K03a, (PyKTO3a, caxaposa

28

Kpaxmai n nemnroosa kak
IPUPOJIHBIE TTOJTUMEPHI

29

KonTtponbsHas pabota 1o pazmeny
«Kucnopoaconepxaiue
OpTraHUYECKUE COCTUHEHUS/
Bcepoccuiickas mpoBepouHasi paboTa

30

OO6m1ast xapaKTepuCTUKA
a30TCOAEPKAIIUX OPTaHUYECKUX
coenuHeHuii / Beepoccuiickas
MpoBepoyHas padboTa

31

AMUHBI: METHJIAMUH U aHUJIUH

32

AMHWHOKHUCIIOTHI Kak am(pOoTepHbIE
OpraHNuYeCcKue COCIUHEHNUS, UX
Oounonornyeckoe 3HaueHue. [lentumapl.




benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEMHEHNUS

OCHOBHBIC TTOHATHUS XUMUH

33 1
BBICOKOMOJIEKYJIIPHBIX COCTMHEHUMN
OcHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHMUIA. 1

[limactmaccsl, Kay4yKH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoanyecTBO 4aCOB

Bcero

KonTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3Yy4eHUs

XUMHUYECKHAN DJIIEMEHT. ATOM.
DeKTpOHHAs KOH(PUTYypalus aTOMOB

[lepuoanueckuii 3aK0H U
[lepuoanueckas cucteMa XMMHUYECKUX
anemeHToB [l. 1. Menaeneena, ux
CBSI3b C COBPEMEHHOW TEOpUEN
CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBONCTB
XUMHYCCKUX IJIEMEHTOB U UX
COEJIMHEHUH 0 TPYyIIaM U IepUoiaMm.
3HaueHHE IEPHUONUECKOT0 3aKOHA U
CHCTEMBI XMMHYECKHUX dJieMeHTOB [[.1.
MeHnneneeBa B pa3BUTUN HAYKH

Ctpoenue BeniecTBa. XuMu4yecKas
CBSI3b, €€ BUIbI; MEXaHU3MBI
00pa3oBaHUs KOBAJICHTHOW CBSI3H.
BonoponHnas cBs3b

BanenTtHOCTS.
DIIEKTPOOTPHUIIATEILHOCTh. CTENeHb
OKHcIieHHs. BelecTBa MOJIEKYJISIPHOTO




Y HEMOJIEKYJIIPHOTO CTPOEHUSI

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHbBIE M KOJIIOUIHBIE PACTBOPBI.
MaccoBast 10JIs1 BEIIECTBA B paCTBOPE

Knaccuduxanus 1 HoMeHKIaTypa
HEOPTraHUYECKUX COCTMHEHUMU.
['eneTnueckas CBsSI3b HEOPTaHUYECKUX
BEIIECTB, PA3JINYHBIX KJIACCOB

Kiaccudukanus XuMu4ecKux peakiui
B HCOPTaHMYECKON U OpraHUYECKOM
XUMHH. 3aKOH COXPAHEHHUS MacChl
BEIIIECTB; 3aKOH COXPaHCHUS U
MpEBpaIlEHUs SHEPTUHU TIPU
XUMUYECKUX PEAKIIUSIX

Cxkopoctb peakiiun. OOpaTumbie
peakuu. XUMHIECKOe PaBHOBECHE

10

[TpakTuyeckas padora Ne 1. « Bnusiaue
paznuYHbIX (PAaKTOPOB HA CKOPOCTh
XAMHUYECKOU PEAKIINI»

11

DIEKTPONUTUYECKAS AUCCOITUAITHS.
[TonsiTHE O BOJOPOTHOM TOKa3aTelne
(pH) pactBopa. Peakiiun noHHOTO
oOMeHa. ['uaponn3 opraHu4ecKux u
HEOPTraHUYECKUX BEIIECTB




12

OKHCIIUTENBbHO-BOCCTAHOBUTEIILHBIE
peakuuu. [Tonstue 006 31eKTpOIU3Ee
pacIuiaBoB ¥ pacTBOPOB CoJiei

13

Kontponrhas pabota no pazaeny
«TeopeTndeckue OCHOBBI XHMHUI

14

MeTtanibl, UX MOJOXKECHUE B
[Tepuoguyeckoii cucTeMe XUMUYECKUX
anemeHToB [l. 1. MeHnaeneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB.
OO6mue pusnyeckue CBOMCTBa
METaJIJIOB

15

CriaBbl METAIIOB.
DIIEKTPOXUMHUYECKUAN PsIJT HAIIPSKEHUN
METAIIJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHESUIITNX
METaJUIOB (HATPUM, KaJdui, KaJblIHi,
Mar"ui, aJlOMAHUN) U UX COCTUHECHUM

17

XUMHUYECKHUE CBOMCTBA XpOMa, MEIU U
UX COCIMHECHUN

18

XHUMHUUYECKHUE CBOMCTBA IIUHKA, JKeJie3a
U UX COCIUHCHUM

19

[IpakTuueckas paborta Ne 2. "Pemienue
AKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMe
«Meramns»"




20

Hemetanibl, UX IOJI0KEHUE B
[Teprnonnyeckoil cucteMe XuMHYECKUX
aneMmeHToB J[. . MeHpaeneeBa u
0COOCHHOCTH CTPOSHHUS aTOMOB

21

du3uvecKre CBONCTBAa HEMETAIIIOB.
AnnoTponusi HEMETaIOB (Ha IpUMepe
KHCJIOpoJIa, cephl, hochopa u
yIJIEPO/Ia)

22

XHUMHYECKHE CBOMCTBA raJIOr¢HOB,
Cepbl U UX COCTMHEHUM

23

XUMHMYECKHE CBOMCTBA a30Ta,
dbocdhopa u ux coenMHCHUIN

24

XUMHUYECKHAE CBOMCTBA YIJIEPOAA,
KPEMHHUS U UX COCIMHEHUN

25

[IprMeHeHnE BAXKHENIIIMX HEMETAIIIOB
U UX COCIMHEHUU

26

O00011IeHNE U CUCTEMATU3ALIUS
3HaHUM 1o TeMe «HemeTamely.
Brruucnenus no ypaBHeHUsIM
XAMUYECKUX PEAKLINHN U
TEPMOXUMHUYECKNE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemenue
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
"HemeTamisr"»




28

Kontponrhas pabota no remam
«Mertamne» u «Hemerammbny

29

Heopranuyeckue u opraHuyeckue
KUCI0Thl. Heopranuueckue u
OpraHUYeCKUEe OCHOBAHMS

30

AmMdboTepHbIC HEOPraHUYECKUE U
OpraHUYECKUE COCTUHCHUS.

I'eneTnyeckas cBS3b HCOPIraHN4YCCKHUX

" OPraHNUYCCKUX BCHICCTB

31

Ponb xumuu B obecriedeHUN
JKOJIOTUYECKOM, SHEPTreTUUECKOU U
MUIIEBOM 0€30MMaCHOCTH, Pa3BUTUU
MEIULHBI

32

[Ipencrapienus 06 00X HAYUYHBIX
IPUHITAIIAX TPOMBIIIICHHOTO
MOJTYYSHHUS BaXKHEHIITHUX BEIISCTB

33

Yenosek B MUPC BCIICCTB U
MaTCpUuaIOB

34

XWMHUS U 30POBBE YETOBEKA

OBILIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

34




IPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJILHOM

MMPOT'PAMMBI
10 KUIACC
Kon . .
IIpoBepsieMble nMpeAMeTHBbIE Pe3yJIbTAaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM NMPOrpaMMbl
HPOBEPHEMOTD cpeaHero oouiero o0pa3oBaHus
pe3yJbTara
1 Teopernueckre OCHOBBI OPTaHUYECKON XUMHUH
CdopMupoBaHHOCTH MPEICTABICHUN 0 XUMHUUECKON COCTaBIISIONIEH €CTECTBEHHOHAYYHON KapTHHBI
i1 MHUpa, POJU XMMHUH B TIO3HAHUU SIBJICHUN MPUPOJBI, B (OPMHUPOBAHUU MBINIJICHUS W KYJIbTYpPbI
' JUYHOCTH, €€ PYHKIMOHAILHOW IPaMOTHOCTH, HEOOXOAUMOM NJisl PEIICHUsI MPAKTUUYECKUX 3aJlad U
AKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO M IIPUPOIHOM Cpejie
Bnagenne cuctemMon XMMUYECKHMX 3HAHWM, KOTOpAas BKJIIOYAET: OCHOBOIIOJATAOUIAE IOHSITHUSA
(MoJieKyJia, BaJI€eHTHOCTbD, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKUCIICHUS, XUMUYECKAs CBSI3b, MOJIb,
MOJIIpHAsi Macca, MOJISIpHBIA O00BEM, YIIepOAHBIA CKeJeT, (YHKIMOHAJIbHAs TPYINa, pagukal,
U30MEpHUsl, H30MEpBbI, TOMOJIOTUYECKHM psAl, TOMOJOIH, YIJIEBOAOPOABL, KHUCIOPOA- U
12 a30TCo/IepKAINe COCAMHEHHS, OMOJIOTMUECKH aKTHBHBIC BeIlecTBa (YIJICBOJIBI, XUPHI, OCIKH),

MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUU U 3aKOHBI
(Teopuss XMMHUYECKOTO CTPOCHHS OpraHuueckux BemecTB A.M. ByTiepoBa), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMUHU, (PAKTOJOTHUYECKHE CBEJCHUSI O CBOWCTBAX, COCTaBe, MOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHWN BaKHEHIIMX HEOPraHMYECKUX W OPraHMYECKUX BELIECTB B OBITY U

HpaKTquCKOﬁ ACATCIIBPHOCTH YCJIOBCKA




1.3

CdopMupoBaHHOCTb YMEHUN BBISBIATh XapaKT€pHbIE MPU3HAKU TOHATHUWA, YCTAaHABIMBATh HX
B3aUMOCBS3b, HCIIOJb30BAaTh COOTBETCTBYIOLIME IIOHATHUS IIPU ONKMCAHUU COCTaBa, CTPOCHUS WU

MIPEBPAILICHUN OPTraHUYECKUX COCIMHEHUHN

1.4

chOpMUPOBAHHOCTh YMEHUW HCHOJIb30BAaTh XMMHUYECKYIH) CHUMBOJIUKY JJISI  COCTaBJICHUS
MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaI€HHONW) (OpMyJT OpraHUYEeCKUX BEIIECTB U
ypaBHEHUN XMUMHUYECKUX PEAKIU, U3rOTABJIMBATh MOJEIN MOJEKYJ OPraHMYECKHX BEIIECTB IS

HWINTIOCTPpAM UX XUMHUYCCKOI'O U IMIPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

CdopMupoBaHHOCTh YMEHUHN YCTAaHABIMBATH MIPUHAJICKHOCTh U3YUYEHHBIX OPTAHMYECKUX BEUIECTB
0 UX COCTaBy U CTPOCHUIO K OMNPENEIEHHOMY Kiaccy (TpymIie) COoeauHEeHHHl (YriaeBoaOpObl,
KHCIIOPOJ M a30TCOJAEpKAIlle COEAUHEHUS, BBICOKOMOJIEKYJISIPHbIE COEAWMHEHHUS), J1laBaTh UM

Ha3BaHus no cuctematuueckoit HomeHkiarype (IUPAC)

1.5

C(bOpMHpOBaHHOCTI) YMCHHUA OIIPCACIIATH BUIALI XUMHYECKOM CBSI3U B OpPraHU4YCCKUX COCOAMHCHUAX

(oIMHApHBIE U KPATHBIE)

1.6

ChopMuUpOBaHHOCT YMEHUS NMPUMEHSTH: TOJOKEHUS TEOPUH CTPOSHUS OPTraHMYECKHUX BEIIECTB
A.M. bytiepoBa njisg 00bICHEHHUS 3aBUCHMOCTH CBOWCTB BEILIECTB OT MX COCTaBa U CTPOSHUS; 3aKOH

COXpPaHCHHA MACChI BCIICCTB

yFHCBOI{OpOI[I)I. KI/ICJ'IOpOI[COI[ep}KaH.II/IC H  a3oTCcoACpKalueC  OPraHUYCCKHUC  COCOUHCHMA.

BricokoMoOIIeKyIsIpHBIE COETUHEHNS

2.1

C(l)OpMHpOBaHHOCTB yMeHI/Iﬁ IIPUBOAUTL TPUBHUAJIBHBLIC HAa3BaHHUA OTACIbHBIX OPraHHYCCKHUX
BCHICCTB (Z-)TI/IJIGH, IMPOIMKUJICH, AalCTHJICH, JTHJICHIJIMKOJIb, TIJIMIOCPUH, (1)GHOJ'I, (1)OpMaJII>I[CFI/III,

AlCTAJIBACTHUA, MYpaBbHHAA KHCJIOTA, YKCYCHAd KHCJIO0TA, OJIICHHOBAasA KHUCIIOTA, CTCAapHHOBAsA




KHCJIOTA, TJIF0K03a, GPYKTO3a, Kpaxmal, HeJIIr0J103a, TIUIH)

2.2

ChopMupOBaHHOCT, YMEHHM XapaKTEPHU30BaTh COCTaB, CTPOSHHE, (PU3HUYECKHEC M XHUMHYCCKHE
CBOMCTBAa TUNUYHBIX TPEICTABUTENICH PA3TMYHBIX KJIACCOB OPTraHWYECKHX BEIIECTB (METaH, dTaH,
STWJIEH, TPOMWIEH, areTuieH, Oyranuen-1,3, merunoOyranuen-1,3, OeH30i, METaHOJ, STaHOI,
STUJICHTJIMKO/b, TJIMIICPUH, (EHOJI, alleTalbJeTH], MypaBbUHAsS W YKCYCHas KHUCJIOTHI, TJIFOKO3a,

KpaxmaJi, [eJUTI0JI03a, AMUHOYKCYCHAsl KUCIIOTa)

23

C(I)OpMI/IpOBaHHOCTB YMCHHA HWIUIIOCTPUPOBATL TI'CHCTUYCCKYIO CBA3bL MCKAY THIIMYHBIMU
MpCaACTAaBUTCILIMA PA3JIMYHBIX KJIACCOB OPraHUYCCKUX BCUHICCTB YPABHCHUAMHU COOTBCTCTBYROIIUX

XUMUYECKUX PEAKIUI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT

24

ChopMUpOBaHHOCTL yMEHHUSI XapaKTepHU30BaTh MCTOYHUKH YTJEBOJOPOJHOTO ChIphs (HE(DTH,
OPUPOAHBIA Ta3, Yrojib), CIOCOOBI MX MEpepabOTKU W MPAKTUUYECKOE MPUMEHEHHUE MPOTYyKTOB

nepepaboTKu

XUMHUS U KU3HBL. PacuéTel

3.1

CdopMupoBaHHOCTh YMEHUW BIAACTh CHCTEMOW 3HAHMK 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPU U3YUCHUH BEIECTB M XMMUYECKUX SBIICHUI (HaOII0/IeHNE,
U3MEPEHUE, SKCIEPUMEHT, MOJCIUPOBAHKE), UCIOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JJIs
MPUHATUA PEIICHUA B KOHKPETHBIX >KMU3HEHHBIX CHUTYAIUAX, CBS3AHHBIX C BEIIECTBAMU U HX

IMPUMCHCHUECM

3.2

ChopMupoBaHHOCT, yMEHUW COOJIIOAATh MpaBUiIa MOJb30BAHUS XUMHUUYECKON MOCYI0oN W
1abopaTopHbIM O00OpYIOBaHUEM, a TAaKXKe MpaBuia OoOpalleHUs C BEIIECTBAMH B COOTBETCTBHUM C

HHCTPYKIOHUAMMU I10 BBITIOJTHCHUIO Ha60paTOpHBIX XUMHUYCCKHUX OIIBITOB




3.3

CdopMUpoBaHHOCTh YMEHHI TUTAHUPOBATH U BBIOTHATH XUMUYCCKUN IKCTICPUMEHT (IIPEBPAICHUS
OpPraHMYECKUX BEIIECTB MPU HArpeBaHUM, IOTYYCHHE OTWICHAa W W3YYCHHE €ro CBOWCTB,
Ka4eCTBCHHBIC PEAKI[MU OPTaHMYECKHUX BEIIECTB, JCHATypalvs OCIKOB MPH HArpeBaHHUH, IIBETHHIC
peakiuu OEJIKOB) B COOTBETCTBHM C TMPaBUJIAMU TEXHUKH OE€30MacHOCTH TPU OOpalieHuu C
BEIIECTBAMH H JIADOPATOPHBIM O00OPYIOBAaHWEM; TPEIACTABIATh PE3YIbTAThl XUMUYECKOTO
AKCIIEpUMEHTAa B (hOpMeE 3aITUCH YPABHEHUI COOTBETCTBYIOIINX PEAKIIUN U (POPMYIUPOBATH BBIBOIBI

Ha OCHOBC 3THX pPE3YyJIbTAaTOB

3.4

CdopMupoBaHHOCTb YMEHUW MPOBOJIUTH BBIYHCIECHHUS 10 XHUMHYECKUM YpPaBHEHMSIM (MAacChl,
00BbEMa, KOJIMYeCcTBa UCXOAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOI'O N3 MCXOAHBIX BCUICCTB UJIH ITPOJYKTOB pCaKHI/II/I)

3.5

CopMupOBaHHOCT ~YMEHHMA  KPUTHYECKHM  aHAIM3UPOBATh XMMHYECKYI0  HMH(pOpMAIMIO,

MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHHMKOB (CpeaCcTBa MaccoBOM nHpopmMauu, cetb UHTEpHET U npyrue)

3.6

CdopMupoBaHHOCTh YMEHHI COOMIOJATh MpaBUiIa DKOJOTHYECKH IEIeCO00pa3HOTr0 TOBEACHHS B
OBITY ¥ TPYJIOBOM NIEATEILHOCTH B IIEJISTX COXPAHEHUS CBOETO 3I0POBBS M OKPYIKAIOIICH MPUPOTHOMN
Cpenbl, OCO3HABaTh OMACHOCTh BO3CHCTBHUS Ha KWUBBIC OPTraHU3MbI ONPEIACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbIca rmokasarens [1JIK (mpexensHO 1OmMyCcTUMOI KOHIIEHTPAIINH ), TIOSICHATH Ha
npUMepax CHOCOObl YMEHBIICHUS W TMPEJOTBPAIICHUS MX BPEJHOTO BO3JCHCTBUS HAa OPraHuU3M

YCJIOBCKA

11 KIIACC




Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsieMble peAMeTHbIE Pe3YyJbTAaThl 0CBOEHMSI OCHOBHOM 00pa30BaTeJIbHOM NMPOrpaMMbl
cpeaHero oouero oopa3oBaHus

1

TCOpeTI/I‘IGCKI/Ie OCHOBBI XUMHUH

1.1

Brnagenue cucteMoil XUMHMYECKHMX 3HAHUM, KOTOpAas BKJIIOYAET: OCHOBOMOJIATAIONIUE TOHSITHUS
(XMMHUYECKHI 3JIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIH aTOMOB,
VMOH, MOJIEKYJIa, BaJE€HTHOCTb, 3JICKTPOOTPHUIATEIBLHOCTh, CTEIECHb OKHCIICHUS, XHUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA O00BEM, KPUCTAIUTHYECKAS PEMIETKA, TUITBI XUMUYSCKUX PEaKITHMA
(OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIE, IK30- U SHJOTEPMUUECKHUE, PEAKIIMH HOHHOTO OOMEHa), pPacTBOp,
AJIEKTPOJIUTHI, HEAJEKTPOJIUTHI, BJEKTPOJIUTHYECKAsT JAUCCOIMALUS, OKHUCIIHUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOM PEaKIMH, XUMHUYECKOE paBHOBECHE); TEOPUHM U 3aKOHBI (Teopus
AIEKTPOJUTHYECKON nucconuanuu, [lepmognueckuii 3akon JI.M. MeHueneeBa, 3aKOH COXpPAaHEHHUS
MAacChl), 3aKOHOMEPHOCTH, CUMBOJMYECKHUIA SI3bIK XUMHH, (DaKTOJIOTHYECKHE CBEJCHHUS O CBOWMCTBAX,
COCTaBe, MOJTYYEeHNUH U 0€30MaCHOM UCIOJIb30BAHUU BAXKHEUIITMX HEOPTraHWYECKUX BEIIECTB B OBITY U

HpaKTHHGCKOﬁ JACATCIIBHOCTHU YCIIOBEKA

1.2

C(i)OpMHpOBaHHOCTB YMCHI/Iﬁ BBIABJATH XAPAKTCPHBIC TIPU3HAKW W B3aMMOCBA3b HU3YUYCHHBIX
HOHHTHf/'I, IIPUMCHATH COOTBCTCTBYIOIIHUC IIOHATHA IIpU OIMCAHMMU CTPOCHHUA H CBOMCTB
HCOPTraHNYCCKHUX BCIICCTB U HUX HpCBpaHICHI/If/’I; BBISBIISITh B3aMMOCBSI3b XMMHUYECKMX 3HAHUM C

IMOHATUAMU U IPCACTABIICHUAMUA JPYIUX CCTCCTBCHHOHAYYHBIX IIPCAMCTOB

1.3

BJ'IaI[CHI/Ie OCHOBHBIMHK MCTOAAMH HAYYHOI'O IIO3HAHUSA BCIICCTB HW XHMHYCCKHX SIBJICHUU

(H&6JIIO,Z[CHI/I€, HN3MCPCHUC, SKCIICPUMCHT, MO,Z[CJIPIpOBaHI/Ie)




1.4

ChopMUpOBaHHOCT, yMEHUM OMpEACNsATh BaJCGHTHOCTh U CTENEHb OKHUCICHUS XUMHYECKUX
AJIEMEHTOB B COEIUHEHUSAX Pa3JIUYHOrO0 COCTaBa, BUJ XUMUYECKON CBsI3U (KOBAJICHTHAsl, MOHHAs,
METa/NINYeCKasi, BOJOPOJIHASA) B COCIAUHEHMSIX, TUIN KPUCTALINYECKON PEMIETKH KOHKPETHOTO

BeIlleCTBA (aTOMHAas1, MOJIEKYJISIpHAs, NOHHAsI, METAJUINYECKas )

1.5

CdopMUpOoBaHHOCTh YMEHHUU OIpPEAENATh XapakTep Cpellbl B BOAHBIX PACTBOpPaX HEOPraHHMYECKUX

COEeIMHEHUN

1.6

ChopMupoBaHHOCTh YMEHUS KJIACCUPUIIMPOBATH XMMUYECKUE PEAKIUU MO PA3IUYHBIM MPU3HAKAM
(4Mcy M COCTaBy pearupyrolluX BeIIeCTB, TEIIOBOMY 3(p(hEKTy peakiuu, U3MEHEHHUIO CTereHen

OKHUCJICHUS 3JIEMEHTOB, 00PAaTUMOCTH PEAKIUH, YUYACTHUIO KaTalln3aTopa)

1.7

CdopMUpOBaHHOCTh YMEHHI COCTABJISITH YpPAaBHEHMSI PEAKUUW pa3IMYHBIX THUIIOB, MOJHBIE U
COKpaIll€HHbIC YPAaBHEHUS PEAKIIMH HOHHOTO OOMEHA, YUUTHIBAsK YCIOBUS, MPU KOTOPBIX 3TU PeaKkluu

UAYT 00 KOHIA

1.8

ChopMuUpOBaHHOCT, YMEHUN MPOBOJAUTH pPEaKIMH, MOATBEPXKIAIONINE KAueCTBEHHBIH COCTaB
PAa3IMYHbIX HEOPIaHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIUE B

BOJHBIX PpACTBOPAX HCOPIraHNYCCKHNX BCIICCTB

1.9

ChopMupoBaHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi

IMOCPCACTBOM COCTABJICHHUA 3JICKTPOHHOI'O OajaHca dTuX peaKum”I

1.10

ChopMupoBaHHOCTL YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM peakiuu OT

paznuYHBIX (HaKTOPOB

1.11

ChopMUpOBaHHOCTh YMEHHH OOBSICHATH XapakTep CMEMICHUS XHMHYECKOTO pPaBHOBECHS B

3aBUCUMOCTH OT BHeIIHero Bo3zeicTsus (mpuniui Jle [larensbe)




06111351 N HCOPraHNYCCKas XUMHUA

2.1

CdopmupoBaHHOCTh YMEHHH packpbiBaTh cMmbici [lepuoanueckoro 3akona J[.M. MenneneeBa u

JIEMOHCTPUPOBATH €TI0 CUCTEMATUZUPYIOTYIO, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKITUU

2.2

ChopMupoBaHHOCT, yMEHUM XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB XHUMHYECKUX
anemMeHToB 1—4 mepuonoB Ilepuoamueckoil cucrembl xumuueckux sieMeHtoB [[.M. Menpaeneesa,
UCTIONIb3YsI TIOHSATHS «S-, p-, d-DIEKTPOHHBIE OpPOUTAINY», «IHEPTETHUYECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB M WX COCIMHEHHUW MO MEpUOJaM M

rpynnam Ilepuoanueckoi cuctemsl XuMudeckux anemeHToB [[.M. MenneneeBa
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CdopMupoBaHHOCTh yMEHUW XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XWUMUYECKHE CBONCTBA
HEOPTraHMYECKUX BEIIECTB PAa3TMUYHBIX KIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUUECKON CBS3U
MEXJy HEOPTraHMYEeCKMMH BEIIECTBAMHU C TOMOIIBI0 YPaBHEHUH COOTBETCTBYIOIIMX XUMHYECKUX

peakun
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CdopMupoBaHHOCTh YMEHHI YCTaHABIMBATh NMPHHAMICKHOCTh HEOPTAaHMYECKUX BEIIECTB IO X
COCTaBy K oOMNpeaenéHHOMY Kiaccy (Tpymnne) COeIMHEHHH (MPOCThie BEIIECTBA — METaIbl U

HCMCTAJJIbl, OKCHUAbI, OCHOBAHUA, KUCJIOTEI, aM(i)OTCprle T'NAPOKCUHI, COJIPI)

2.5

ChopmupoBaHHOCTP YMEHHMI HCIIOJIB30BATh XUMHYECKYIO CHMBOJHKY ISl COCTaBICHHS (POpMyI
BELIECTB M YpaBHEHUW XUMHUYECKHX peakuuid, cucremarnueckyro HomeHkiatypy (IUPAC) u
TPUBHAJIbHbIE HA3BAaHUS OTIEJIBHBIX HEOPIaHWYECKUX BellecTB (YrapHblil ra3, yrieKHUCIbIA ras,

aMMHMaK, raiéHasi U3BeCTh, HETaIIEHAs! U3BECTh, IUThEBAs CONA, TUPUT U APYTHUE)

2.6

ChopMupoBaHHOCT, yMEHUW XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUUYECKHE CBOWCTBA

HCOPTaHNYCCKHX BCIICCTB PA3JIMYHBIX KJIACCOB, IIOATBCPKAATh CYIICCTBOBAHNUC F€HETUYECKOM CBS3H




MCXKIY HCOPraHM4YCCKHMMH BCIICCTBAMH C ITOMOIIBIO ypaBHeHI/II\/’I COOTBCTCTBYIOIIMX XHMHNYCCKHX

peakuu

2.7

CdopMupoBaHHOCTh YMEHUN TIJIAHUPOBATH W BBITIOJHATh XUMHUUYECKHA SKCIICPUMEHT (pa3jio’KeHUE
MEepoKCHa BOJOPOJa B MPUCYTCTBUH KaTalu3aTopa, OINpeIeJeHHE Cpelbl PAacTBOPOB BEIIECTB C
MIOMOIIIBIO YHUBEPCAIBHOTO WHAMKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON
peaKkiMK, peakiMi MOHHOTO OOMEHa, KaueCTBEHHBIC pPEaKIMHU Ha Ccyib(ar-, KapOoHAT- U XJIOPHU/I-
AHUOHBI, HA KAaTHOH aMMOHUS, DPEIICHHUE HKCIIEPUMEHTAIBHBIX 3ajad Mo TemMam «MeTramib» u
«HemeTtamnel») B COOTBETCTBMM C TIpaBWJIAMH TEXHUKH O€30MaCHOCTH TIpH OOpamieHuu ¢
BEIIECTBAMH W JTA0OpAaTOpPHBIM OOOPYIOBAaHHUEM; TMPEACTABIATh PE3yJbTaThl XUMHUYECKOTO
SKCIIEPUMEHTa B (pOpME 3aluch YpaBHEHHU COOTBETCTBYIOIIUX PEAKIIUN U (GOPMYIUPOBATH BHIBOIBI

Ha OCHOBC 9THX pPC3YyJIbTAaTOB

2.8

ChopMupoBaHHOCT, YMEHHMH COONIOJATh TMpaBujia IMOJH30BAHUS XHWMHUYECKOW TMOCYJ0M U
1abopaTopHbIM 000pYJIOBaHUMEM, a TaKXe IMpaBuia OoOpalleHUs C BEIIeCTBAMU B COOTBETCTBUU C

HHCTPYKOHUAMMH I10 BBIITOJIHCHUIO na60paTopme XUMHUYCCKHX OIIBITOB

2.9

ChopMupoBaHHOCT, YMEHUN XapaKTEepU30BaTh XUMHUUYECKHE TPOILIECCHI, JICKAIIUE B OCHOBE
OPOMBIIIICHHOTO TOJY4YEHHs CEpHOM KHUCIOThI, aMMHaka, a Takxke CcHOpMUPOBAHHOCTD
npeacTaBlieHuid 00 OOIMX HAYYHBIX NPHUHIMIAX W JKOJOTHMYECKUX MpoOJeMax XHUMHUYECKOTO

MIPOU3BOJICTBA

XUMHUS U )KU3HBb. PacuéTel

3.1

ChopMupoBaHHOCTD MPEJACTABICHUN O XUMHYECKOH COCTABIISIONICH €CTeCTBEHHOHAYYHOW KapTHHBI

MHUpa, POJIM XUMHUU B TO3HAHUM SIBJICHUN TPUPOABI, B (DOPMUPOBAHUHM MBIIUICHUS U KYJbTYPBhI




JUYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUsI MPAKTUYECKUX 3a]ay U

IKOJIOTUYECKHA 0OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO M IIPUPOTHOMN Cpesie

3.2

CdopMupoBaHHOCTh YMEHUI KPUTUYECKU AaHAIU3UPOBATh XUMHUECKYI0 MH(DOpPMAIUIO, TOTYy4aeMYI0

U3 pa3HbIX HCTOYHUKOB (CpeIcTBa MAaCCOBOM KOMMYHHUKAIINH, CeTh VIHTEpHET U ApyTrHe)

3.3

CdopMupoBaHHOCT, YMEHUM COONIOJATh IPaBHJIa AKOJOTHMYECKU 11e71eCO00pa3HOTrO IOBEJICHHUS B
OBITY U TPYAOBOH JEITCIBHOCTH B LIEIAX COXPAHEHHUS CBOCTO 3J0POBBS M OKPYIKAOIICH PHUPOTHON

cpeabl

3.4

Oco3HaBaTh OMacHOCTb BO3JEHCTBHS HA JKHUBBIE OPraHU3Mbl ONPENEIEHHBIX BELIECTB, MOHUMAs
cmbicn nokazarens [IJIK, nmoscHsaTe Ha mpumepax cnocoObl YMEHBIIEHUS W MPEJOTBPAILCHUS HX

BpCAHOTO BO3ﬂ€ﬁCTBHH Ha OpraHu3M 4YCJIOBCKaA

3.5

CdopMupoBaHHOCTh YMEHUN TTPOBOJIUTH BBIYUCICHUS C UCTIOJIb30BAaHUEM TIOHSTHS «MaccoBas JOJIs
BEILIECTBA B PACTBOPE», 00OBbEMHBIX OTHOIICHUHN ra30B MPU XUMHUYECKUX PEAKIIUIX, MACChl BEIIECTBA
wii o0bEéMa ra3oB IO HU3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM OOBEMY OAHOrO U3
YYaCTBYIOIIMX B PEAKIMM BEUIECTB, TEIJIOBOr0 3((eKTa peakiny Ha OCHOBE 3aKOHOB COXpPAaHEHMUS

MacCChbI BCHICCTB, IIPCBPAICHUSA U COXPAHCHUA DOHCPIUHU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIIACC
Kona IIpoBepsieMbli 3JIEMEHT COAEPKAHUSA
1 TeopeTnueckrne OCHOBbI OPraHUYECKON XUMUH
11 [Ipenmer opraHuYecKOW XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHHE B ITOJIYYEHUU HOBBIX BELIECTB U
' MatepuanoB. Teopusi CTpOeHUsI OpraHnueckux coeauHeHuii A.M. ByTiepoBa, €€ OCHOBHbBIE MMOJT0XKEHUS
19 CrpykTypHble GOpMyJIbl OPraHuYecKuX BemecTB. ['oMonorus, nuzoMmepusi. XuMu4eckas CBsi3b B OPraHUYECKUX
' COEIMHEHUSIX — OJJMHAPHBIC U KpaTHbIe cBsi3U. [IpeacTaBieHue o kiaccuukanuy OpraHudecKux BEIIeCTB
13 HoMmenknaTypa OpraHu4ecKux COEAMHEHUM (CUcTeMaTHyecKas) W TPUBUAIbHBIC HA3BaHUS BaKHEHIIUX
' IpEACTAaBUTEIIEH KIACCOB OPraHMYECKUX BEILIECTB
2 YTrieBo1opoabl
AJIKaHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psAll. MeTaH U 3TaH — MPOCTENIINE PEACTABUTENIN AJIKAHOB!
2.1 bu3HYecKre 1 XMMUYECKHE CBOMCTBA (peakiuy 3aMeIEeHUsI U TOPEHUS ), HAXOXKJICHUE B IPUPOJIC, TOTyUCHUE
Y IPUMEHECHUE
AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUN pAA. DTUJIEH W MPONWIEH — MNPOCTEHIINE MPEICTABUTEIN
2.2 QIKEHOB: (PU3WYECKHE U XUMHUYECKHUE CBOMCTBA (peakluuu TUJIPUPOBAHMS, TAJIOTEHUPOBAHUSA, THUIpaTAIlUH,
OKHUCIICHHUSI ¥ IOJIUMEPU3ALINH ), TOJTYyUYCHHE U IPUMEHEHHE




2.3

Ankanuensl: OyragueH-1,3 u metunOyranuen-1,3: cTpoeHune, BaKHEUITNE XUMHYECKUE CBOMCTBA (peaKiius

nosimMepusanum). [lonyyeHne CHHTETUYECKOT0 KaydyKa U pe3UHbI
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AJKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHUM Psifl. ALIETUIICH — IPOCTEUIITUIN MPEICTABUTEIh
QIKWHOB: COCTaB, CTpOeHHEe, (UMYECKHEe W XUMUYECKHE CBOWCTBA (pEakiuu THUIPUPOBAHMS,

raJJorcHupoOBaHuA, THApaTallnm, FOpeHI/IH), IMOJIYYCHHEC U IPUMCHCHHC

2.5

Apenbl. benzon: cocrtaB, cTpoeHue, (uU3MUECKHE U XUMUYECKHE CBOMCTBA (pEaKIMU TaJOTCHUPOBAHUS U
HUTPOBAHMS), TIOJyUYCHUE W MPUMEHEHHE. TOIy0sI: COCTaB, CTpOEHUE, (DU3UUECKUE U XUMUUIECKHUE CBOWCTBA
(peakuuu raJoreHupOBaHUs U HUTPOBAHMUS ), TIOJIyYeHHE U TpUMEHEeHHE. TOKCUYHOCTh apeHoB. I'eHeTn4eckas

CBA3b MCXKAY YITICBOAOPOJaMU, ITPUHAMJICIKAIIMMU K pa3IMYHbIM KJjIacCaM

2.6

[IpupogHbie WCTOYHUKH YTIEBOAOPOJOB. [IpupomHbii ra3 m momyTHble HedTsHble Ta3bl. Hedth m e
npoucxoxjaeHue. CrocoObl mepepadOTK HEPTU: MEPEroHKa, KPEeKUHT (TEPMUUYECKUM, KaTaTUTUUECKUN),
nuposu3. [IpoaykTsl nepepaboTku HedTU, X MPUMEHEHUE B IPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN yrosin

U TIPOYKTHI €ro rnepepadboTKu

KHCJ’IOpOI[COI[Gp)KaHII/IG OpPraHUYCCKHUC COCANHCHUA

3.1

[IpenenbHble OJTHOATOMHBIE CHOUPTHL. MeETaHOJ W 3TAHON: CTpoeHue, PU3HUYEeCKUe M XMMUYECKHE CBOWCTBA
(peakuuu ¢ aKTUBHBIMH METajUlaMH, TaJIOT€HOBOJOPOAAMM, TOpEHHUE), MpuMeHeHue. BonopoaHbie cBs3M
MEXIy MOJIEKyJaMH CIUPTOB. JlelicTBME MeTaHOJa M JTAaHOJA HAa OPraHM3M 4eJIOBeKa. MHOroaroMHbIE
COUPTHI. DTUICHIJIUKOIb U TJIMLEPUH: CTPOEHUE, (PU3HUECKHE U XUMUYECKUE CBOICTBA (B3aUMOEICTBUE CO
HIEJIOYHBIMU METAJIJIaMHU, KayeCTBEHHAsl peakiMs Ha MHOTOAaTOMHbIE CIHUPTHI). JleficTBHE Ha OpraHus3m

YCJIOBCKA. HpI/IMCHeHI/IC rMOCpruHa U 3TUJICHTJINKOJIA




3.2

deHo: cTpoeHHE MOJICKYBI, (U3UYSCKHE M XUMHUYeCKue cBoicTBa. TokcmuHOCTh (heHONa. IIpumeHeHwme

dbenona

3.3

Anblierusibl 1 KeTOHBI. DopMalibJAETHII, aleTalIbACTHI: CTPOCHHE, (DU3NUYECKHEe U XMMHUYCCKHE CBOWMCTBA

(peaKHI/II/I OKHCJICHUA U BOCCTAHOBJICHHU, KAYCCTBCHHBIC peaKHI/II/I), IMOJIY4YCHUC U IIPUMCHCHUC

3.4

OMHOOCHOBHBIE TIpefieNibHbIe KapOOHOBBIE KHCIOTHI. MypaBbUHAasT M YKCYCHasi KHCIOTBI: CTPOEHHUE,
bu3nUecKue W XMMUYECKHE CBOMCTBa (CBOMCTBA, OOIIME A Kjacca KHCIOT, Peakius 3Tepudukaiun),
noyiydeHue u npuMeHenne. CTeapuHOBas W OJIEMHOBAs KUCIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX

KHUCJIOT. Mblj1a KaK COJIY BBICIIMX Kap60HOBBIX KHCJIOT, UX MOIOIICC I[CﬁCTBHC

3.5

Crnoxxnble 2QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCTOT. ['maponu3 cnoxubix 3¢upoB. XKupsl. ['maponus

)upoB. [Ipumenenune xxupoB. buosiornueckas pospb KUpPOB

3.6

YTneBoapl: cocTaB, KiacCU(pUKANUsA YTIeBOJOB (MOHO-, M- W ToiHMcaxapupsl). [Jr0K03a — MpOCTEUIIHiA
MOHOCaXapua: OCOOCHHOCTH CTPOEHUS MOJIEKYJIbI, (PU3NYECKUe U XMMHYECKUE CBOMCTBA (B3aUMOCHCTBUE C
ruapokcugom meau(ll), okucienrne aMmMuadyHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHoBieHne, OpoKEeHUE
TJIFOKO3bI), HAXOXKJICHHE B MPUPOJIE, IPUMEHEHUE, Ouooruueckas poiib. @orocuntes. @pykTo3a Kak U30Mep
rmoko3pl.  Kpaxman w memmono3a Kak TpuponHbie monuMepbl. CTpoeHHe Kpaxmaia | - IeJITHOI036I.

du3NYECKUE U XMMUUYECKHE CBOMCTBA Kpaxmalia (FI/I,Z[pOHI/IS, Ka4CCTBCHHAA PCAKIUA C I/IO,ZIOM)

ASOTCOI[ep}KaHII/IC OpPraHUYCCKUC COCANHCHU A

4.1

AMMHOKHMCIIOTBI KakK aM(l)OTepHBIC OpPraHUYCCKUC COCIUHCHUAI. duznyeckue M XHUMHYECKHE CBOMCTBA

aMUHOKHUCIIOT (Ha IpuMepe MHirHa). bruonornyeckoe 3HaueHne aMuHOKUACTOT. [lenTu bl

4.2

benku kak npupoaHbIe BEICOKOMOJIEKYJISIpHBIE coenHEHUs. [lepBrunHas, BTOpuuHas U TPETUYHAS CTPYKTypa




0enkoB. XMMHYECKUE CBOMCTBA OCIIKOB: TUIPOJIU3, ICHATYpallvs, KaueCTBCHHBIC PEaKIIUU Ha OCIIKU

BpiCOKOMOJIEKYISIPHBIE COEIMHEHUS

5.1

OCHOBHBIE MOHATHS XMMHUHM BBICOKOMOJICKYJIAPHBIX COCIMHEHHUM: MOHOMEp, MOJMMEP, CTPYKTYpPHOE 3BEHO,
CTEIEHb MOJIMMEPHU3ALINY, CPEIHSS MOJIEKYJIApHast Macca. OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJIIPHBIX

COCI[I/IHGHI/Iﬁ — HOJIMMCpHU3alUs U IMMOJUKOHACHCAIUA

5.2

OKCHepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX TMPEBpAlllCHW: O3HAKOMJIEHHWE ¢ oOpa3laMu
MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKoB. llonydeHuWe CHUHTETMYECKOTO KaydyKa H

PE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

TeopeTnueckne OCHOBBI XUMHUU

1.1

XHUMHUYECKUI 3eMeHT. AToM. Spo aToma, M30TOMbI. DJIEKTPOHHAs 000JI0UKA. DHEPreTUYECKUE YPOBHH,
HOJIypOBHU. ATOMHBIE OpOWT&IH, S§-, p-, d-dIeMeHTbl. OCOOEHHOCTH paclpeiesieHUusl 3JIEKTPOHOB 110

OpOUTANISIM B aTOMAaX DJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DINEKTPOHHASI KOHPUTYpAIUsi aTOMOB

1.2

[lepnognueckuit 3axkoH u Ilepuonnueckas cucrema xumudeckux dieMeHTOB .M. Menneneesa. CBs3b
IIEpUOIUYECKOr0 3akoHa U llepuommueckor cucremsl xXumuyeckux osneMeHToB J[.M. Menneneesa ¢

COBpeMCHHOﬁ TCOpHGﬁ CTPOCHUA aTOMOB. 3aKOHOMCpHOCTI/I W3MEHEHHUSI CBOMCTB XMMHUYECKHMX 3JIEMEHTOB M




06pa3yeMI)IX HMHU IIPOCTBIX U CIIOKHBIX BCHICCTB I10 I'PYIIIIaM U IICPHOJaM. 3HaueHUeE IMECPHUOAUICCKOT'O 3aKOHA

B Pa3BUTHU HAYKH

Crtpoenue BemiecTBa. XUMHUYECKasi CBSI3b. BUIbI XUMUUYECKOW CBSI3W (KOBAJECHTHAsI HEMOJIApHAS W TOJIIpHAs,

1.3 WOHHAs, MeTaJTndecKkas). MloHbl: KaTHOHBI M aHUOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJIGCHTHON XMMHYECKOM
CBs13M (OOMEHHBIN U TOHOPHO-AKUENTOPHBIN). BoopoaHas cB3b
1.4 BasieHTHOCTB. DneKTpoOTpUIATENBHOCTh. CTENEHb OKUCICHHUS
BemectBa MOJIEKYJIIDHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH IOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbI
1.5 KPUCTAINYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAUIMYECKON pemETKU. [loHATHE
O IUCTIEPCHBIX cucTeMax. ICTUHHBIE U KOJUIOWIHBIE PaCTBOPBL. MaccoBasi J0JIsl BEHIECTBA B PACTBOPE
1.6 Knaccuduxkanus Heoprannyeckux coenuHennii. HomMmeHkiiatypa HeOpraHmuecKux BeIecTB
17 Xumnueckas peakuus. Kiaccudukanus XUMUYECKUX peaklvii B HEOPTraHMYECKOW M OPraHUYecKOM XUMUHU.
' 3aKOH COXPAHEHMS MAacCChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALLEHUS SHEPTUH ITPU XUMUYECKUX PEAKIMAX
1.8 CKopoCTh peakIny, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB
19 OOpatumMbie peakiuu. XUMHYECKoe paBHOBecue. DakTopbl, BIMSIONIME HA COCTOSIHUE XHUMHUYECKOTO
' paBHoBecus. [Ipunuun Jle [lartense
110 DnekTponauThueckas aucconuanus. CuiibHble U cialble 37eKTpoiauThl. Cpeaa BOJHBIX PacTBOPOB BEIIECTB:
' KHCTIasi, HeUTpalibHas, 1ejoyHasi. Peakiium noHHOTro oOMeHa
I.11 OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN
2 Heoprannueckas xumust




2.1

Hewmeramnel. [lonoxenne Hemeramnos B [lepuoanyeckoit cucreMe xumuueckux 3iementoB /.M. Menneneesa
U OCOOEHHOCTU CTpoeHusi aroMoB. Dusmyeckue CBOICTBA HEMETAJUIOB. AJUIOTPONHS HEMETauIoB (Ha

npuMepe Kuciopoaa, cepol, hocdopa u yriepoaa)

2.2

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIIIOB (TAJIOTEHOB, Cephl, a30Ta, (hochopa, yriepoaa u KpeMHHs) U
UX COEQUHEHUN (OKCHUIOB, KHUCIOPOJCOAECPKAIMX KHUCIOT, BOJOPOJHBIX coeauHeHui). IIpumenenue

BAXXHEUNINX HEMETAJJIOB U UX COEAUHEHUN

2.3

Meramibl. [lonoxenune meramoB B llepuonnueckor cucreme xummyeckux sineMmeHToB .M. Menneneesa.
Oco0eHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0UE€K aTOMOB MeTaiuioB. OO01Iue Pu3ndecKue CBOMCTBA METAIIIOB.

CIutaBpl METAJUIOB. DIIEKTPOXUMHUYECKHUN PsJl HANPSHKEHUN METAIIIIOB

24

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIJIOB (HATPUM, KaJluM, KaJIbIUi, MarHui, aJlOMUHUHN, [IUHK, XPOM,
&KeJe30, Mellb) U UX coeluHeHnid. O0mue crnocoObl nodydyeHus: MeTayioB. [I[puMeHeHne MeTasuioB B ObITY U

TCXHHUKE

2.5

I'eneTuueckas cBs3b HCOPraHNM4YCCKHX BCIICCTB, IPUHAAJICIKAIIHUX K PAa3JIMIHBIM KJIaCCaM

XUMHUS U )KU3HD

3.1

Ponr xmMum B oOecrieueHUH BKOHOFHHGCKOﬁ, BHGPFGTH‘JQCKOP'I )41 HPIHICBOP'I 6630HaCHOCTI/I, Pa3BUTHHU

MCAOMIIUHBI. IlonsiTue o HAaY4YHBIX MCTOJAaX IMO3HAHHWA BCIICCTB U XUMHUYCCKUX peaKuHﬁ

3.2

[IpencraBnenuss 00 OONIMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO TOJYYEHUS Ba)KHEWIIHUX BEIECTB.
UenoBek B MHUpE BEHIECTB U MaTepUANIOB: BaKHEHINIME CTPOUTEIbHBIE MaTepuUalibl, KOHCTPYKIIMOHHbBIE
MaTepHabl, KPaCKH, CTEKJIO, KepaMuKa, MaTepuajbl IJs SJICKTPOHUKH, HAHOMATEpPHANIbl, OPTaHUYECKUE H

MUHEpaIbHbIE YA0OPEHUS




Xumusi U 30pOBbE YEJIOBEKA: MPaBUJia UCMOJb30BAHUS JIEKAPCTBEHHBIX MpPENapaToB, MpaBuia 0€30MacHOro

3.3

HCIIOJIb30BaHUs IIPEIIapaToOB OBITOBOM XMMHUH B HOBCCHHCBHOﬁ ZKHN3HHU

ITpoBepsiembie Ha EI'D no xumum tpeOoBaHus
K pe3yJbTaTaM OCBOECHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbl
cpeaHero oo1ero 0opa3zoBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeIbHON MPOTrPaMMBbI
MIPOBEPSEMOT cpenHero o01ero oopazoBaHus
0 TpeOOBaHHS

| Brnanenue cucteMori XMMHUYECKUX 3HAHUN, KOTOPAasi BKIIFOYAET:

1.1 OCHOBOIIOJIATAIOIINE TOHATUS (XMMHUUYECKUN 3JIEMEHT, aTOM, U30TOIbI, JIEKTPOHHAsE 000JI0YKa aroMma, s-, p-,
d-a5eKTpOHHBIE OpOUTaIM aTOMOB, OCHOBHOE U BO30YXKJICHHOE€ COCTOSIHUE aToMa, HOH, MOJIeKyJa,




BAJICHTHOCTb, 3JICKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHUCICHMS, XMMHYECKass CBs3b (O- M T-CBA3b = KpaTHBIC
CBSI3H), THOpUIM3AIS aTOMHBIX OpOUTaICH, KpUCTa/UITMYEeCcKas pelieTka, MOJib, MOJISIPHAS Macca, MOJISIPHBIMA
00beM, MOJISIpHAs KOHIICHTpAIlUs, PacTBOPHl (MCTHUHHBIC, IUCHEPCHBIC CHCTEMBI), KPHUCTAILIOTHIPATHI,
YTIEPOIHBIN CKeNeT, (DYHKIMOHANbHAs TPYMMa, pagudKall, WU30MEpHl, CTPYKTypHas (opmyna, u3oMepus
(cTpyKTypHasi, reomeTpudeckas (Iuc-, TPaHCU30MEpHsi), TOMOJIOTUUYECKUI PsiJl, TOMOJIOTH, YIJIEBOAOPOIbI,
KHUCJIOPOJI- U a30TCOJIEpIKAIME COCTUHEHUS, OMOJIOrMYECKH aKTUBHBIE BEIIECTBA (YIJIEBOABI, KUPHI, OCIKK),
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COCTUHEHUS, KPEKUHT, PUGOPMUHT, THUIIBI
XUMUYECKUX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIC, 9K30- U IHIAOTEPMHUYECKUE, PEAKIIMM HOHHOTO
oOMeHa, TOMO- U TeTepOreHHbIe, OOpaTUMble U HEOOpaTHUMBbIC), PACTBOP, JICKTPOJUTHI, HEIJIEKTPOJIUTHI,
JJICKTPOJIMTUYECKAsT JUCCOLIMALMS, CTEIECHb JIUCCOLMAINM, OKHCIIUTEb, BOCCTAHOBUTENb, DJIEKTPOJIU3,
CKOPOCTh XMMHUYECKOM PeaKIuu, XUMUIECKOE PABHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHUs opraHumyeckux BemectB A.M. bytiepoBa, Teopus
AJIEKTpOUTHYECKON nuccouuaruu, [lepuomuyeckuit 3axkon .M. MeHneneeBa, 3aKOH COXpaHEHHS MacChl),
3aKOHOMEPHOCTU, CUMBOJIMYECKHH SI3bIK XUMUW, MUPOBO33PEHUYECKNAE 3HAHUSA, JICIKAIIUE B OCHOBE IOHUMAHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJIEHUW, COBPEMEHHBIE MTPEACTABIICHNS O CTPOCHUU BEIIECTBA HA
ATOMHOM, MOJIEKYJISIPHOM M HaJMOJIEKYJISIPHOM YPOBHSIX

1.3

MMpCACTAaBJICHUA 0 MEXaHHu3Max XUMHUYCCKHUX peaKHHﬁ, TCPMOANHAMUYCCKUX n KHHCTHYCCKUX
3aKOHOMCPHOCTAX UX IMPOTCKAHUA, O XUMHWYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

1.4

(dakTOIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTABE, MOJYYCHUH W O€30MAaCHOM HCIIOIh30BAHUU BAKHEHIIIMX
HEOPTraHUYECKUX U OPTaHMYCCKUX BEIICCTB B OBITY U MPAKTUICCKON JSATCIPHOCTH YeIOBEKa

1.5

o0lMe Hay4HbIe MPUHIUIIBI XUMHUYECKOTO TMPOU3BOJACTBA (HAa MPHUMEPE MPOU3BOJICTBA CEPHON KHCIIOTHI,
aMMHaKa, MeTaHoJa, mepepadoTKu HEPTH)

ChopMupoBaHHOCTh YMEHUM BBISIBIISTD:




2.1

XAapaKTCPHBIC IIPU3HAKHW W B3dWMMOCBA3b UM3YYCHHBIX HOH)ITHﬁ, INPUMCHATb COOTBCTCTBYIOIIHC IIOHATHA IIPpHU
OIIMCAaHUU CTPOCHUA U CBOMCTB HCOPIraHNYCCKHUX N OPraHUYCCKHUX BCIICCTB U UX npeBpameHI/Iﬁ

2.2 B3aMMOCBSI3b XUMUYECKUX 3HAHUWA C TMOHATUAMH W TPEJICTABICHUAMH JPYTUX MpPEAMETOB Jyis Ooiee

OCO3HAaHHOTO MIOHUMAHHUS U OOBSICHEHUS CYIIIHOCTH MaTEPUAIBHOTO €TMHCTBA MUPA
3 CdopMupoBaHHOCTH YMEHHUSI UCIIOJIH30BATh:

3.1 HAaNMEHOBAHUSI XUMHUYECKUX COCIMHEHUN MEKIYHAPOIHOTO COK3a TEOPETUUECKOW M MPUKIATHOW XUMUH U
TPUBUAJIbHBIE HA3BAaHUS BEIIECTB, OTHOCSIIMXCA K M3YYEHHBIM KJACCaM OPTraHMYECKUX M HEOPraHMYECKUX
COCAMHEHNN

3.2 XUMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJI€HHS (OpPMYJ HEOPraHMYECKHMX BEILIECTB, MOJEKYJISAPHBIX H
CTPYKTYPHBIX (pa3BepHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (OPMYJ OPTaHUYECKUX BEIECTB

4 CdopMupoBaHHOCTH YMEHHUSI KIaCCU(PUIIUPOBATH:

4.1 HEOPraHWYECKUE BEIECTBA, CAMOCTOSTENBHO BBIOMPATh OCHOBAHMS M KPUTEpUHM s Kiaccu(HUKauuu
U3y4aeMbIX XUMUYECKUX OOBEKTOB

4.2 OpraHMYECKHE BEIECTBA, CAaMOCTOSTENIbHO BbIOMpaTh OCHOBAaHUS M KPUTEPUH I KiIaccu(uKaiuu
U3y4aeMbIX XUMHUYECKHX O0BHEKTOB

4.3 M0 pa3IMYHBIM TpU3HAKaM (YHCIy M COCTaBy pPEAarupyroliuX BEIIECTB, TEIUIOBOMY 3((dEKTy peakiuu,
U3MEHEHUIO CTENIeHEeH OKUCIIEHUS 3JIEMEHTOB, OOpPaTUMOCTH PEaKUH, YUaCTHIO KaTaau3aTopa)

5 CdopMUpOBaHHOCTh YMEHHS XapaKTEPU30BaTh JJIEKTPOHHOE CTPOEHUE AaToMOB (B OCHOBHOM U

B0O30Y>KJICHHOM COCTOSIHUM) M HOHOB XUMHUYECKHUX 3J1IeMeHTOB 1 - 4 nepuozaos Ilepuoanueckoit cucremsr .M.
MenneneeBa M HMX BaJleHTHbIE BO3MOXKHOCTH, HCIOJB3Yys TMOHATUA S-, P-, d-2JEKTPOHHBIE OpOUTAIH,
SHEPreTUYECKUE YPOBHU




6 CdopMupoBaHHOCTh yMEHUSI OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHYECKUX DSJIEMEHTOB W
o0pa3zyeMbIX UMH COEAMHEHUH 10 MePUoIaM U TpyIaM
7 CdopMUpOoBaHHOCTh YMEHHUS COCTABIISATh YPABHEHUSI XMMHUUECKUX PEAKIIMM U PACKPBIBATh UX CYIIHOCTD:

7.1 OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA MOCPECTBOM COCTABJICHUS SJIEKTPOHHOrO OajlaHca 3THX
peaxkumit

7.2 ypaBHEHUSI PEaKIMil pa3IMYHBIX THIIOB; TMOJHBIE W COKpAIICHHBIC YPAaBHEHHs PEaKIMii MOHHOTO OOMEHa,
YUYUTBIBAS YCIOBUSI, IPU KOTOPBIX 3TH PEAKLINUH UAYT 10 KOHLA

7.3 peakuuii TUAPONIH3a, PEeaKIUil KOMIUIEKCOOOpa3oBaHus (Ha MpuUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U
AITIOMUHUSA )

8 CdopMupoBaHHOCTH YMEHHUSI TIOATBEPK1ATh:

8.1 Ha KOHKPETHBIX MpUMEpPaxX XapaKkTep 3aBUCUMOCTH PEAKIITMOHHON CTOCOOHOCTH OPraHUYECKUX COCTMHEHUHN OT
KpPAaTHOCTU U THUIA KOBAJEHTHOM CBsi3u (O- u T-CBA3M ) B3aMMHOIO BIIMSIHUSI aTOMOB W TPYINl aTOMOB B
MOJIEKYJaX, a TAKXKE OT OCOOEHHOCTEN peaau3aluu pa3InyHbIX MEXaHU3MOB MPOTEKAHUS peaKIuii

8.2 XapaKTEpPHbIE XUMUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMU U 3aNIUCSIMUA YPABHCHUHN
XAMUYECKUX PEAKIINI

9 CdopMupoBaHHOCTh YMEHUS XapaKTepU30BaTh COCTAB U Ba)KHEHIIIME CBOMCTBA BEIECTB, MPUHAMICKAIINX K
OTpeNeICHHbIM KJjlaccaM W TpYIINaM COEIWHEHUM (MPOCThIe BEIIECTBA, OKCHUIbI, THUIAPOKCHJIBI, COJIU;
YTIEBOAOPOIbI, TPOCThIE d(PUPHI, CIUPTHI, (PEHOIBI, aTbIACTU/IbI, KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOKHBIC
3UPBI, KUPHI, YTICBOIbI, aMUHBI, AMUHOKHCIIOTBI, OCJIKH)

10 CdopMupoBaHHOCTh YMEHHUSI MPOBOJIUTH PACUETHI M0 XUMUYECKUM (POpMyJiaM U YPAaBHEHMSIM XUMHUYECKHUX

peaKHI/Iﬁ C HUCITIOJIB30BaAHUCM (1)H3PI“I€CKI/IX BCINYHH:




10.1 Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUHU, €CJIM OJHO W3 MCXOJHBIX BEIIECTB JAHO B BHUJIEC
pacTBopa C OIpeeICHHON MacCcOBOI J10JIel paCTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE (MMEET IPUMECH)
10.2 MaccoBOM WM 00BEMHOMN JI0JIH, BBIXOJIA MPOIYKTa PEaKLUU
10.3 TEII0BOTO 3(PeKTa peakiuii
10.4 00BEMHBIX OTHOILIEHUH Ta30B
10.5 10 HAaXOXACHUIO XUMUYECKON (hOpMYIIbl BEIIECTBA
11 Bnanenne cucteMOoM 3HaHMM O METOJAaX HAYYHOrO IIO3HAHUS SBJIICHUM IPUPOABI, HMCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX U YMEHUE MPUMEHATh 3TH 3HAHUS IPU KCIIEPUMEHTATBHOM UCCIIEI0BAHUN BEIIECTB U
JUIsl OOBACHEHHS] XUMUYECKUX SIBIEHUN, UMEIOIINX MECTO B MPUPOJE, MPAKTUUECKON NEATEIbHOCTH YeJIOBEKa
U B IOBCEHEBHOM KU3HU
12 CdopMupoBaHHOCTh yMEHUSI NPUMEHSTH (MCIIOJIB30BaTh) 3HAHUS O COCTABE M CBOWMCTBaX BELIECTB JIs
AKCIIEPUMEHTAIIbHON MPOBEPKHU TUIIOTE3 OTHOCUTEIBHO 32aKOHOMEPHOCTEW MPOTEKAHUS XUMUYECKUX PEAKIIMA
U POTHO3UPOBAHUS BO3MOXHOCTEM MX OCYILECTBIICHHUS; CUCTEMHbIE XUMUYECKUE 3HAHUA 111 OOBICHEHHS U
POTHO3UPOBAHUS SIBICHHUM, UMEIOIIUX €CTECTBEHHOHAYYHYIO MPUPOJLY; JIJISl IPUHATHS TPAMOTHBIX PEIIEHUI
npo0JieM B CUTYalMsIX, CBA3aHHBIX C XUMHUEH
13 CdopmupoBaHHOCTH YMEHUS IIAHUPOBATH U MPOBOJUTH XUMUYECKUI HKCIIEPUMEHT (TIOTyYCHHE U N3YUCHHE

CBOMCTB HEOPTaHMYECKUX W OPTaHMYECKHX BEIMIECTB, KAYCCTBEHHBIC PEAKIIUU YTIICBOJOPOJOB Pa3IAYHBIX
KJIACCOB M KHUCJIOPOJICOACPIKAIINX OPTraHWYCCKUX BEIIECTB, PEIICHUE SKCICPUMEHTAIBHBIX 3a1ad  TI0
pacro3HaBaHUI0 HEOPraHWYECKUX M OPraHMYeCKUX BEIIECTB) C COOJIIOJIEHHEM TIpaBUil 0e30MacHOro
oOpailieHusi ¢ BellecTBaMu U J1abopaTOpHbIM 00OpymoBaHuEM; (OPMYJIUPOBATH 1€ KCCIIEI0BaHUS;
NPEJACTaBIIATh B pPa3IudHONW (opMe pe3ynbTaThl JKCIIEPUMEHTa, aHaJU3UpOBaTh W OICHUBATh HX
JIOCTOBEPHOCTH
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ChopMupoBaHHOCT, YMEHHS OCYIICCTBIIATH IICJICHAMPABICHHBI TOUCK XHMHYECKOW WHGPOpPMAIMA B
Pa3ITUYHBIX UCTOYHUKAX (Hay4yHas W y4yeOHO-HaydHasl JTUTEpaTypa, CpeicTBa MacCOBOW MH(OpMAIUHU, CETh
WNHTepHeT u npyrue), KPUTUYECKH AHAIM3UPOBATh XHUMHUYECKYI0 HH(POpMAIUIO, TepepadaThiBaTh €€ H
UCITOJIb30BaTh B COOTBETCTBUU C ITOCTABICHHON YUCOHOM 3amaucii

15

CdopMupoBaHHOCTh yMEHHUSI MPOTHO3HPOBATH, AHAIM3UPOBATH M OIEHWBATH WHGOPMAIMIO C TO3UIUN
IKOJIOTHYECKON O€30MacHOCTH TMOCJEICTBHM OBITOBOM M TIPOM3BOJCTBEHHOM JCSATEIBHOCTH YEIOBEKA,
CBSI3aHHOW ¢ TepepabdOTKON BeecTB; CHOPMUPOBAHHOCTh YMEHHI OCO3HABATh OMACHOCTHh BO3/ICUCTBHS Ha
JKUBBIE OPTraHU3Mbl OIPEJICIICHHBIX BELIECTB, MOHMMAs CMBICI IIOKAa3aTelsl MPEACIbHOW JIOIMYCTUMOM
KOHIICHTpAIlMU, W TOSCHATh Ha MpUMEpax CHoCcOObl YMEHBIICHHUS ¥ TPEIOTBPAIICHHS WX BPEIHOTO
BO3/JCHCTBUS HA OPTaHU3M YEJIOBEKa

TaOmuna 15.5

[IepeueHb 31€eMEHTOB coziepKaHusl, MpoBepsieMbIX Ha EI'D no xumuu

Kon

[IpoBepsieMblii 3JIEMEHT COJICPKAHUS

TeopeTnueckre OCHOBBI XUMUH

1.1

Crpoenue BemectBa. CoBpeMEeHHas MOJIeNIb CTPOEHUSI aroma. PacrpejenieHne >JeKTPOHOB MO IHEPreTUYECKUM
ypoBHsM. Kiaccudukarus XuMrudeckux 371eMeHTOB. OCOOEHHOCTU CTPOCHHS YIHEPTEeTUYECKUX YPOBHEH aTOMOB (s-,
p-, d-anementoB). OcHOBHOE U BO30YXKJIEHHOE COCTOSHUS aTOMOB. OJEKTPOHHAs KOHQUTypalus aroma.
BaneHTtHbI€ 251€KTPOHBI

1.2

[lepuomnueckas cucrema xumuueckux diemeHTOB .M. MenneneeBa. dusnueckuid cmbica llepuognueckoro
3akoHa J[.MI. MenneneeBa. [IpuunHbl M 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB BJIEMEHTOB M MX COCAWHEHUM I10
nepuojiaM M rpymmnaM. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWMCTB MPOCTHIX BEIIECTB, BOJOPOIAHBIX COCJAMHEHUI,




BBICIIHNX OKCHUIOB U THAPOKCHUI0B

1.3 |BanmeHTHOCTb. DNEKTPOOTPULIATENBHOCTh. CTENEHb OKUCIICHUS

1.4 |Bunabl XuMUYeCKOU CBsi3U (KOBaJICHTHAs, MOHHAs, METAJJIMYECKasi, BOJAOPOAHAs) U MEXaHU3MBI €€ 00pa3oBaHMUs.
MexXMONeKyJIIpHbIE  B3aMMOJEUCTBUA. BemecrBa MOJEKYJIPHOIO M HEMOJIEKYJIPHOTO CTPOEHMS. THIIbI
KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTDh CBOKMCTBA BEIIECTB OT THUIA KPUCTAJUIMYECKON PELIETKH

1.5 |Xummueckas peakiusi. Knaccubukarms XUMHUYECKUX PEAKIIMA B HEOPTAHUUECKOW W OPraHUYECKON XUMHH. 3aKOH
COXPAaHEHMS MACChI BEIIECTB

1.6 |CxopocTh peakiiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PAaKTOPOB

1.7 | TennoBsie 3((PeKTh XUMUYECKHUX peakuuid. TepMOXuMUYECKHE YpaBHEHUS

1.8 |OOGpatumble peakiuu. XuMu4yeckoe paBHOBecue. DaKkTOphl, BIUAIONINE HA COCTOSHHE XWMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [larense

1.9 |Dnekrponurnueckas auccouuanus. CuinbHbIe U caadbie AIeKTpoauThl. Cpesla BOJHBIX PACTBOPOB BEIIECTB: KUCAs,
HeUTpasibHas, menoyHas. CTeneHnp quccornuanuu. Peakiimn noHHOTO 0OMeHa

1.10 |Tupponus coneit. MonHoe npousBeaeHue Boabl. Bomopoaueiit mokasarens (pH) pactBopa

1.11 |CnocoObl BbIpaX€HUSI KOHIEHTpPALlMM PAcTBOPOB: MaccoBas JOJiA PACTBOPEHHOTO BEIIECTBA, MOJISIpHAS
KOHIIEHTpaiusi. HachlllieHHbIEe U HEHACHIIIIEHHbIE PACTBOPHI, pACTBOPUMOCTh. KpucTtamioruapaTsl

1.12  |OxucnutenbHO-BOCCTAaHOBUTENbHBIE peakuuu. [loBeneHre BemecTs B cpenax ¢ pa3HbiM 3HaueHuem pH. Metojbl
3JIEKTPOHHOIO OanaHca

1.13  |DnexTponu3 pacTBOPOB U PacIIaBOB COJNEH




OCHOBBI HEOPTraHUYECKOW XUMHHU

2.1 |Knaccudukauus Heopranmueckux coeagnHeHuil. HomeHknatypa HeopraHM4ecKkux BEIIECTB

2.2 | XuUMHYECKHE CBOWCTBA BaXXHEUIIMX METAJJIOB (HATpWi, Kaaui, KajdblUi, MAarHuii, aJlOMUHUN, LHUHK, XPOM,
KeJIe30, MeJlb) U UX coeuHeHun. OO01IMe crnocoObl MOIYyYSHUS] METAIIJIOB

2.3 | XuMHYECKHE CBOMCTBAa BAXKHEWININX HEMETAJUIOB (TaJOreHOB, CEpPhI, a30Ta, (ocdopa, yriiepoaa u KpeMHUs) U UX
COeAMHEHUN (OKCHI0B, KUCIOPOJACOACPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHU)

2.4 |I'eneTnyeckas CBA3b HEOPTAHMYECKHUX BEILIECTB, MPUHAIICKAIINX K PA3TUYHBIM KJIaccaMm

2.5 |Wnentudukamus HeopraHmueckux coequHennil. KauecTBeHHbIE peakiii Ha HEOPraHUYECKUE BEIeCTBA U MOHBI

3 OCHOBBI OPraHUYECKON XUMUU

3.1 |OcCHOBHBIE MOJOKEHUS TEOPUU XUMUYECKOTO CTPOCHUSI OpraHNYecKux coequHeHnii A.M. byTiepoBa. YriiepoaHslii
CKEJIET OPraHuYecKOM MOIEKylbl. KpaTHOCTh XUMHUYECKOM CBA3M, 0- W T-CBA3M | gpi-. sp’-, Sp-TUOpUAM3ALUM
opOuTaneil aToMOB yriiepojia. 3aBUCUMOCTh CBOMCTB BEIIIECTB OT XUMHUYECKOTO CTPOCHHsI MOJIEKyJ. ['omoioru.
I'omonornueckuit psa. M3omepus u u3oMepsl

3.2 |llonsitue o pyHkIMOHAIBHOU Tpynne. OpueHTalMOHHbIE 3P GEKThl 3aMeCTUTENEH

3.3 |IlpeacraBinenve O KiIacCU(PUKAUUA OpPraHUYECKUMX BemlecTB. HoMmeHKIaTypa OpraHMYeCKMX COEIMHEHHH
(cucTteMaTuueckasi) U TPUBUAIbHBIC HA3BAHUS BAXKHEHIIINX MPE/ICTABUTENIEH KJIaCCOB OPraHUYECKUX BEIIECTB

3.4 |CBoOomgHOpaguKambHBI M MOHHBIA MexaHuU3Mbl peakinuu. [lonsatue o Hykneodwie u snexrpoduie. [IpaBuio
MapkoBHukoBa. [IpaBuno 3aiiiieBa

3.5 |Ankanbpl. XUMHUYECKHE CBOWMCTBAa AQJIKAaHOB: TaJION€HUPOBAHHUE, ACTHAPUPOBAHHME, TEPMHUUYECKOE PpAa3JI0KEHUE,

KpeKUHT, n3omepuzanus, roperue. [lomydenue anmkanoB. [lukmoankanel. Crienuguka CBOMCTB IUKIOATKAHOB C




MaJIBIM Pa3MepoOM LHKJIA. Peakiuu npucoeIMHEHUS U PAIUKAIBHOTO 3aMEIICHUS

3.6

AJKEHBI. XHUMHYECKHE CBOMCTBA: pCakununu MMPpUCOCANHCHUA (I‘aJ]OFCHI/IpOBaHI/Ie, T'maApupoOBaHUC,
r'uaporajJorcHUupoOBaHHUC, FI/I,Z[paTaHPIH), TOpCHUA, OKHUCIICHUA U ITOJIMMCPU3AllUH. HpOMBIH_IJIeHHLIG )41 Ha60paT0pHI)I€
CITOCOOBI IMOJIYUCHUS aJIKCHOB

3.7

Ankanuenbl. XMUMUYECKHME CBOMCTBA aJKaJUEHOB: PEaKUMU MPUCOEIMHEHUs (TUAPUPOBAHUE, TaJOT€HUPOBAHUE),
ropeHus u nonumepusanuu. llonyyenne ankaagueHoB

3.8

AnkuHbl. XMMHYECKHE CBOMCTBA: PEAKUUU IPUCOEAVHEHUS (TaJIOTEHUPOBAHWE, TMAPUPOBAHUE, TUIAPATALMS,
TUAPOTATIOTEHUPOBAHUE) KaK CIOoco0 MOJy4YeHHs MOJMMEPOB M JPYrMX MOJE3HBIX NPOAYKTOB. Peakiuun
3amenieHus. ['opeHne aneTuiieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU I CBAPKU M PE3KH METAJLIOB.
[IpumeHenue aneTuneHa

3.9

Apenbl. XUMHUECKHE CBOICTBa O€H30I1a: peakuu 3EeKTPOPUILHOTO 3aMEIIeHUs, TPUCOeANHEHNUS (TUIPUPOBAHHE,
rajorenupoBanue). Peakuus ropeHus. OCOOEHHOCTM XHWMHUYECKHUX CBOMCTB Tonyosa. I[lomydyenue OeH3oia.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB ctupoda. [lommmepuszanus ctupona. CrnocoObl MOTy4YeHHs U TPUMEHEHHE
apOMAaTUYECKHUX YTIEBOAOPOIOB

3.10

Cruprel. [IpenenpHble 0THOATOMHBIE CIIUPTHL. XMMHUUYECKHE CBOMCTBA: B3aMMOJICHCTBHE C HATPHEM KakK CIOCO0
YCTAaHOBJICHUSI HAJUYHs THUIAPOKCOTPYIIIBI, C TaJOTEHOBOJOPOJAMH KaK CHOCO0 TMOJIy4YeHHUs pPacTBOpPUTENCH,
BHYTPU- M MEXMOJICKYJIspHass Aeruaparanus. Peaknus ropenus. Ilomydenue sTaHoma: peakuus OpoKeHUs
[JIFOKO3bI, THApATAlUs STUJICHA. JTUJICHIJIMKOIb U TJHUIEPUH KAaK MPEJICTABUTEIN MPEAEIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

®enos. XuMuyeckue cBorcTBa (peHomna (peakiiuy ¢ HaTpueM, THAPOKCUIOM HaTtpus, Opomom). [Tonyuenue dhenomna

3.12

Anpreruapl.  XUMHYECKUE CBOWCTBA TMPEIETbHBIX albJIETH0B: TUJIPUPOBAHUE, KAYECTBEHHBIC PEAKIIMH Ha
KapOOHWIIbHYIO Tpynmy (peakuus "cepeOpsiHoro 3epkana”, B3aumoseiicteue ¢ ruapokcuiom menu (II). [lomyuenue




MpeJebHBIX aJIbJACTUAOB: OKHCJIECHHUE CIMPTOB, THJpaTalys aleTujieHa. ALIETOH KakK IpeJICTaBUTENh KETOHOB.
Oco0eHHOCTH peaKIIuu OKHUCIICHHS alleToOHa

3.13

KapOoHOBBIE KHUCIOTHI. XUMUYECKHE CBOMCTBA MPEACIBHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. OcOOEHHOCTH
XUMHUYECKUX CBOWCTB MYpPaBbHUHOW KHCIOTHL. [lonydeHne mpeneiabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHHE QJIKaHOB, AJIKEHOB, TMEPBUYHBIX CIUPTOB, albJACTUIOB. BhICIIMEe mpeneiabHble W HENpeaeabHbIC
KapOOHOBBIE KHCIIOTHI

3.14

Cnoxsble 3gupbl U kupbl. CrocoObl MOMYyYEHUS CHOXKHBIX 3PupoB. OOpaTUMOCTh peaKkIUu STEPUPUKALIMH.
[IpumeHeHue cilOXHBIX 3(UPOB B MUIIEBOM M MapdroMEepHON MPOMBINUIEHHOCTU. JKHUPBI KaK CIOXKHbIE (DUPHI
TJIMIIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. XMMUYECKHE CBOMCTBA KUPOB: TUAPUPOBAHUE, OKUcIeHue. [ uaponus,
WIA OMBUICHHE, )KMUPOB KaK CIIOCOO MPOMBIIIJIEHHOT'O MOJYUYEHUs COJIEeH BBICIIMX KapOOHOBBIX KMCIOT. Mbind Kak
COJIY BBICIIMX KApOOHOBBIX KHUCIOT

3.15

XUMHUYECKHE CBOMCTBA TJIIOKO3bI: PEAKIMM C YYaCTHUEM CHUPTOBBIX U aJbJETHUIHON TPYNI U MOJOYHOKHCIIOE
Opoxxenue. [IpumeHeHue TIIOKO3bI, €€ 3HAYEHUE B JKU3HEACSATENBHOCTH opraHusma. Jlucaxapuipl: caxaposa,
MasbTO3a. BoccTanaBnuBarolye 1 HeBOCCTaHaBIMBAIOIIKE Tucaxapuibl. ['uaponus nucaxapuaos. [loaucaxapuist:
KpaxMall, rukoreH. CTpoeHHe MaKpOMOJEKYJl Kpaxmana, TJIMKOT€Ha W UeJUI0JIo3bl. (PDU3MYecKue CBOWCTBA
KpaxMajia M UEJUII0J03bl. XHMMHUYECKHE CBOWCTBAa Kpaxmala: THAPOJU3, KauyeCTBEHHAs pEaklHs C HOJIOM.
XUMHUYECKHE CBOMCTBA IICJUTIONO3bI: TUIPOIU3, MONydeHUE >(PUPOB LEIUTH0I03bl. [loHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHUCKO03a, alleTaTHBIN LIETIK)

3.16

AMMHBI. AMUHBI KaK OPraHUYECKHE OCHOBAHUS: PEAKIMU C BOJAOW, KUCJIOTAMH, PEaKUUs FOpeHHUs. AHUIIMH KaK
NPEACTABUTENIb APOMATUYECKHMX AaMUHOB. XHMHUUYECKHME CBOMCTBA AHWJIMHA: B3aUMOJICHCTBUE C KHUCIOTaMHU,
OpomMHOU  BOMOHM, oOkucieHue. [lomydyeHne aMUHOB —aNKWJIMPOBAHMEM aMMHUaKa HM  BOCCTAHOBJIEHHUEM
HUTPOIPOU3BOIHBIX YIIIEBOAOPOIOB

3.17

AMMHOKHCIOTBI M O€NKH. AMHHOKHCIOTBI Kak aM(l)OTepHBIC OpraHu4YC€CKHUE COCIMHCHMUA. OcCHOBHBIC
AMHWHOKHCJIOTHI, 06p8,3y}OH_II/I€ Ocnku. XMMUYECKHE CBOWMCTBA OCJIKOB: TuaApoOInN3, ACHATypalusd, Ka4YCCTBCHHBLIC




(LIBETHBIE) peaKUU Ha OCJIKU

3.18 |CrpoeHue u CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB IOJIMMEPOB OT CTPOEHUS MOJIeKy1. OCHOBHBIE CIIOCOOBI
IIOJIyYEHUS! BBICOKOMOJIEKYJISIPHBIX COSIMHEHMN: peakuy MOoJIMMEepU3aluy U noJMKoHaeHcauuu. Knaccudukanus
BOJIOKOH

3.19 |Wpentudukanuss OpraHUYECKUX COEIUHEHHH. PelleHne >SKCIepUMEHTANbHBIX 3aJlad  Ha pacro3HaBaHUE
OpraHUYeCKUX BEIIECTB

3.20 |['eHernyeckas CBsI3b MEKIY KJIaCCaMU OPTAHUYECKUX COCMHEHUN

4 XUMUS U KU3Hb

4.1 |Xumus B noBceaHeBHOM xu3HU. [IpaBuna Oe3omnacHoi paboThI ¢ €IKUMH, TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMH,
cpeAcTBaMH OBITOBOM XUMUHM

4.2 | XuMHs U 300pOBbE. XMMHS B MEIULMHE. XUMHSI U CEIIBCKOE XO3AMCTBO. XMMHS B IPOMBIIIJICHHOCTA. XUMUSA U
SHEpreTrKa: NPHUPOAHBIA W TOMYTHBIM HE(QTAHOM Ta3bl, UX COCTaB M HcCHOJb30BaHHE. CocTaB HEPTH U ee
nepepadoTka (MpUPOJAHBIE UCTOUHUKH YTJIEBOI0POIOB)

4.3 | Xumus u sKosorua. XUMHUECKOE 3arps3HEHHUE OKpYKarolleld cpelsl U ero mnocieAcTBus. OxpaHa rugpocgepsl,
nouBbl, aTMOchepsl, Propsl U hayHbI OT XUMUUECKOTO 3arpsizHeHus. [Ipodiema 0TX0/10B U MOOOYHBIX MPOIYKTOB.
AnpTepHaTUBHBIE HCTOYHUKH SHEPTHH

4.4 |OOmme TpeACTaBICHHs O NPOMBIIUICHHBIX CHOCO0ax TMOJYyYeHHUS XHMHUYECKHUX BeHIecTB (Ha MpuMepe
IPOU3BOJACTBA aMMHUaKa, CEpHOM KHCIOThI). YepHas u 1nBeTHas Metauryprus. CTeKIoO W CHUJIMKaTHas
IPOMBIIUIEHHOCTh. [IpoMbIuieHHas oprannyeckast XuMust. CeIpbe JUIsl OPraHuYeCKON TPOMBINUIEHHOCTH

5 Tunsl pacueTHbIX 3a1a4




5.1

Pacdersl Maccel BemecTBa MM 00beMa ra30B M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCce UM 00bEMY OJIHOTO U3
YYacTBYIOIIMX B PEAKIIMU BEIIECTB

5.2 |Pacuertsl TerioBoro adexra peakuuu

5.3 |PacueThl 00beMHBIX OTHOIIEHHH ra30B MPU XUMUYECKUX PEAKIIUIX

5.4 |Pacuetsl macchl (0ObeMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIU OAHO M3 BEIIECTB JaHO B M30BITKE
(MMeeT puMecH)

5.5 |Pacuersl MaccoBOM WM 0OBEMHOM JTOJIM BBIXOJIa TPOJIYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOKHOTO

5.6 |Pacuetsl Macchl (0OBbEMA, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CJIM OJTHO U3 BEIIECTB JIaHO B BHUJIE PACTBOPA
C OMNPEAECIEHHON MaCCOBOM JIOJIEW paCTBOPEHHOTO BEILIECTBA

5.7 |PacyeTsl ¢ HCTIOJIB30BAaHHEM MOHATUH "MaccoBas AoJia", "MoJisipHast KOHLeHTpanus'", "'pacTBOPUMOCTD"

5.8 |Haxoxnenue MoJeKyJIsipHOM (POPMYIIBI OPraHMYECKOro BEIIECTBA MO €ro IUIOTHOCTH M MAacCOBBIM JOJIAM

9JICMCHTOB, BXOIAIIUX B €I'0 COCTAaB, UJIM I10 IIPOAYKTaM CropaHu:d




