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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHHI
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MPOrpaMMbl MO XUMHUH, K OINPEACTICHUIO
oOmieil ctparernt oOy4eHus, BOCIIUTAHUS U Pa3BUTUS OOyUaIOLIUXCS CPEICTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, [OJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHETO 00111eT0 00pa30BaHUs CPEICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B IMPOTrpaMMe IO XMUMHH C
y4€ToM crenuPuKd HayKd XUMHUU, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepHalbHOW KU3HU OOILECTBA, a TAKXKE C YUYETOM OOIMIMX LEJIEH M MPUHLIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHSL KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOyro poJib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILIJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOUEHHA B KU3Hb COLUYMA, MPOAOJKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeNeNEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJCTaBICHUN 0 cTpoeHnH BeriecTB. CBeeHus 00 N3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OHMOJIOTMUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XWMMHUHU  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAILIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[logq HOBBIM yrjaoM 3peHUss B TMpeaMeTe «XUMHs» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3HUIIMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
CoZlep KaHMsl, UMEIONMUMU KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEIHLHOM M MPAKTHUYECKOM JESITEIbHOCTH YelIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHMUEH,
KPUTUYECKUA OCMBICITBATH HH(POPMAITUIO U IPUMEHSATH €€ JIsl TOTIOJTHEHU S 3HAHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUISL TIOHUMaHWsT (PHIIOCOPCKUX WAEH, TaKMX Kak: MaTepualibHOE €IWHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTAaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U peIICHUsS TMPOTUBOPEUYHM MEXKIy HOBBIMU (haKTaMH U TEOPETHUYECKUMU
MIPEAMOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU 3KOJOTHUECKUX MpodieM, a
Takke Mpo0eM cCOepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhSI, CO3IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCHUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHATHIE MPOrPaMMON IO XUMHUU TOJXOJbI K OIPEACICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMHUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX ACHCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PAa3IMYHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHdopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeHero ooimero oopa3oBaHus, IIPH ONpeaeICHUN
COJIEPKATEIIbHON XapaKTEPUCTUKH I1IeJIed W3Y4YCHHS TMpeaMeTa HalpaBICHHEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NESATETLHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LIEISMHU H3yY€HHUs IpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE W IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIIeHHIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH HX
Pa3BHUTHUA U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOUMBIX JJI MPUOOPETEHUS YMEHHI
OPUCHTHPOBATHCSI B MHUPE BEIIECTB U XUMHUYECKHX SIBICHUH, MMCIOIINX
MECTO B MIPHUPOJIC, B IPAKTHUECKOHN U MMOBCETHEBHOMN KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA HeJied U 3a/lay U3y4eHUs
IpeMeTa B MporpaMMe 1o XUMUHU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpeAHero oOmiero oOpasoBanus. Ceroans B
MPETOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE COJepKaHusl OOyuyeHus, OPUEHTUPOBAHHOM Ha MOATOTOBKY
BBIIIYCKHHMKa 00111€00pa30BaTeIbHON OpraHu3alluy, BIAJCIONIET0O HE HabopoM
3HaHWM, a (DYHKIIMOHAJIBLHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHSIMU
aKTUBHOTO MOJYyYEHHUS 3HAHUN U IPUMEHEHUS UX B PCATbHON KU3HH JIJISI PEIICHUS
MPAKTHYECKHX 3ajad.

B cBs3u ¢ 3TUM Ipu U3y4ueHUU NpeIMeTa « XUMHUS) JOMUHHUPYIOIIEe 3HAUCHHE
MPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBanne 'y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE /I pPa3jINyYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEO0OXOMMBIX TSI IPUOOPETEHHUS OTIBITA IEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWU XWMHH, a TaKXKe JUIsl OIEHKH C TO3HINA IKOJOTUYECKOMN
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
4eJI0BeKa U MPUPOIHYIO CPEIY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEHM 00YyJaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO IPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

¢dbopMupOBaHUE U pa3BUTHE Y 0O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHHs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTh «EcrecTBeHHO-Hay4YHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hegento), B 11 kimacce — 34 yaca (1 yac B Heziento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE TI0JI05keHUSA. CTPYKTYypHBIE (POPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEHIIUX MPEICTaBUTENIEN KIACCOB OPraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUYECKUX BEILIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
POCTEUIINE TNPEICTABUTENN QJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOMICTBA
(peakuuy 3aMelleHHss M TOPEHMs), HAXOXKACHHE B MPHUPOJAE, IMOIYYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATALUU, OKHUCICHUA U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUN psif. AlleTUiIeH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIJEBOAOPOAAMH, NMPUHAISKAIIUMHA K Pa3IMYHbIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJIOB U TaJOr€HONPOU3BOIHBIX,
IPOBEJCHUE MPAKTUYECKON PabOThI: MOMyUYeHUE ITUIICHA U U3YYECHHUE €r0 CBOMCTB.

Pacuérnslie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK MTPOIYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHON MW OTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHUE), NpPUMEHEHHE. BOIOpOIHBIE CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroatoMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTajlaMH, KaueCTBEHHasi peakilisg Ha MHOTOaTOMHBbIE crupThl). [leficTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruiel U Kemouwvl. DopManbleru, —aneTanbACTUN: CTPOECHUE,
¢uznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHCJIOTBI: CTPOCHHE, (PU3UUYECKUE U XUMUYECKHUE CBOMCTBA (CBOICTBA, OOIIME s
KJIacca KUCTIOT, peakius dTepudukanuu), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsi KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. MbLia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['Hiaponu3
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCH(HUKanus  YriieBogoB  (MOHO-, JU- H
nonucaxapuibl). ['7roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHHE,
Opo’KEeHHE TIIIOKO03BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHsie noauMepel. CTpoeHUE Kpaxmania U
uemono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Ka4€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcugom meau(ll)), anpaeruioB (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmayia € HOJOM),
MIPOBE/ICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 HUCXOJIHBIX BEIIECTB WK MTPOYKTOB PEAKIIUN).

A30TcoziepKallie OPraHu4eCKUe COCTUHEHUSI.

AMUWHOKHCIIOTHI Kak aM(OTepHbIE OpraHnyeckue coeuHeHus. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TNpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHnas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
HaOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JeHATypaIus OCJIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHU: MOHOMeED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALMS U TTOJIMKOHIEHCALIHS.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HaKOMJICHHE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, Kiaccu]ukanus, MepruoJUIHOCTh, HAOIIOIECHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
DPHEPTreTUYECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUC
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
bepMeHThI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJbI, MOJE3HbIE UCKOMAeMbIE, TOILIUBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHSI» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
00y4Yaromuxcsl Mo peaan3aii IPUHSATHIX B OOLIECTBE IEHHOCTEH, B TOM YMCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOH AESTENbHOCTH MPU CO3aHUH YUEOHbBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENbHBIX 33144, BBIIOJTHEHUN XUMUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LIECHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAyYHOMY HAaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MPAKTUKOB;

MHTEpEeCca U M03HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHATIU3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3AHHBIE C XUMUYECKUMHU SIBICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUU 3ITHX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BElleCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAUBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3a]ad
COI[MAILHOM HAIMIPABIEHHOCTH (B paMKax CBOETrO KJacca, IIKOJbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAIbHOM TPaeKTOPHUU
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K TPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOIUMOCTH HCIIOJIb30BAaHUS JOCTHIXKEHUW XUMHUU IS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOIO 3KOJIOTUUYECKOIO MBILUICHUS, SKOJIOIHYECKOU KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHUS

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
IHUBUJIM3ALHN: B €€ TYMaHUCTUYECKOM HAITPABIEHHOCTHU U BAXKHOU POJIU B CO3JAaHUU
HOBOM 0a3bpl MaTepUATbHOM KYyJIbTYphl, PEIICHUH TJIOOAIBHBIX MPOoOJIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPY/a ¥ SKOJIOTUUECKH KOM(POPTHOM KU3HH KAXKIOTO WieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U



MPOUCXOSAIINX B HEM NU3MEHEHUHN, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C LEJbIO MOYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpodJieM B peasIbHBIX KU3HEHHBIX CUTYAIUIX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IMUHbIX chepax mpodeccuoHamIbHON
JESITEBHOCTH.

METANPEJIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PUKY METOJ0B TMO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MIPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIe Y4eOHbIC NEeHUCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHABHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTD oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MertanpeaMeTHbIe pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAIbHBIMH Y4eOHBIMU MOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTepHbIE MPU3HAKU TOHATUNA W YCTaHABIWBATh UX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENU, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPEICTABIICHNUS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmysa, ypaBHEHHE XUMUUECKON peakiuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHbBIC MOJICTIbHBIC MPEACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX IPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITEIBbHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHHUs HaAOJI0JaTh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MO3HAHUS.

3) padora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAYy4YHO-
NOMyJIsipHasi JIUTEparypa XUMHUYECKOTO COAEpKaHUs, CIPaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHSATh PA3IUYHbIE METOMABI MPHU MOUCKE U
orbope wuHPOpMaNMK, HEOOXOMUMOW [IJI1 BBIMOJTHEHUS YYE€OHBIX  3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIH SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIue: NMPUMEHITh MEXIpeIMeTHbIe ((U3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, (OpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JTUCKYCCUM,  BBICKa3bIBaTh  WJeH, (OPMYyIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKONH pabOThl MO MCCIEIOBAaHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYLIECTBISATh CBOK IO3HABATEJIBbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
3¢ (eKTUBHBIN Ccroco0 MX penieHuss ¢ Y4ETOM TOJYYCHHS HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OPMHUPOBAHWUU MBIIIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIHLHOMN
IPAMOTHOCTH, HEOOXOIMMOM JJI pPEIEHUS] MPAKTUYECKHUX 3a/1ad U KOJOTHUYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKMM DIIEMEHT, aToOM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKast
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKal,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIIME COCOUHEHHS, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOPUM M 3aKOHBI (TEOpUs CTPOEHUS
oprannueckux BemiectB A. M. bytiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXalye B OCHOBE NOHUMAHHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUU BBISBISATH XapaKTEpPHbIC NMPU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA MPHU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTABJICHHUSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMya OpraHMYECKMX BEHIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
M3TrOTaBIIMBAaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEHIECTB JI1 WILIIOCTPAIUU HUX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAIECKHOCTh H3YUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcojAepiKaline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudeckoit Homenknarype (IUPAC), a Taxke NPHBOAWTH TPHUBHATHHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMNWIEH, alleTUJIEH,
ATWICHIJIMKOJb, TJHIEpUH, (eHos, GopMalbIeTu, aleTanbIerul, MypaBbrUHas
KHCJIOTA, YKCYCHAsl KUCJIO0TAa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJJIi0JI03a, TJIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENICH Pa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTu0yTaaueH-1,3, 0eH305, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIIUIEPUH, PEHOI,
alleTanbIeTU, MypaBbiUHAsl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJITi0J103a,
AMUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HUCIOIh30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIOCOOBI UX MEPEPadOTKH U MPAKTHIECKOE
IPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIaJAETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsAX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus O0CIKOB MPU HArPEBaHWH, IIBETHBIC PEAKIMK OCIIKOB) B COOTBETCTBUN
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paToOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThbl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3aluCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  JKOJOTUUYECKH
1€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IIEJSIX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BellleCTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPAILCHUS HX BPEOHOTO BO3JCUCTBUS HA OPraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENbIX M CHa0OBHIAIIMX OOYYalOIMXCSl: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUpPa, POJIM XMMHUH B IO3HAHUU SIBJICHUW TPUPOBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBbIO U IIPUPOJIHOM CpeEIe;

BJIAJICHUEC  CHUCTEMOM  XMMHUYECKHMX  3HAHMH, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIArAONINE MOHATUSA (XUMUYECKHH 3JEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PeIIETKa,
TUNBl  XUMHUYECKUX  PEaKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALINUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON auccoluannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHCHMS U MPEBpaICHUS dYHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUCCKUN SI3BIK XHMUHU,
MUPOBO33PEHYECKUE 3HAHUS, JIEKallMe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIB30BAHUH BAKHEUIITUX HEOPTAHUIECCKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM S TEILHOCTH YEJIOBEKA,

chOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHUYECKHUX BEIIECTB U UX MIPEBpAICHU;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOJH30BATh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHEHHM XHMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHYECKOU
CBSI3U (KOBAJIEHTHAs, HOHHAsI, METAJUIMYECKas, BOJIOPO/IHAS]) B COCIUHCHUSX, THUII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHad,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM yCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO HX COCTaBYy K OIpPeAeIEHHOMY KIAcCy/TpyIine
COEJIMHEHUU (IPOCThIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCUAbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKpBIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa u 1EMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
XxuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ysl MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, 00BSICHATh 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynmam [lepuoandeckoit cucTemel XuMudeckux 35eMeHToB /1. 1. Meneneena;

chOpMHPOBAHHOCT, YMEHUW  XapakTepu3oBaTh (OMHMCHIBATH)  OOIIHE
XMMHUYECKHME CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKUE PEAKIUU TIO0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakiliy, y4acTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBJISITh YPABHEHUS PEAKIMN Pa3IUYHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHA, YUYUThIBAs
YCJIOBUS, TPU KOTOPBIX ATU PEAKLIMU UAYT IO KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KaueCTBEHHBI COCTAB pa3MYHbIX HEOPTraHUYECKUX BEIIECTB, PaClO3HABAThH
OMBITHBIM MMYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHHMYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHMHM  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKAIME B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHUS! CEPHOM KHUCIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHATHUS «MacCOBas 10J1s BEIIECTBA B pAaCTBOPE», OOBEMHBIX OTHOLIEHUI ra30B NpU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia OOpallleHus C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATh XUMHYECKHI
DKCIIEPUMEHT (pa3j0KEHUE IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE CpeNbl PacTBOPOB BEIIECTB C IOMOILBI  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklud MOHHOTO OOMEHAa, KayeCTBEHHBIE peaKIMu Ha cyinbdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 00OpPYJIOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPEaKIUil U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
PE3YJIBTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHbOpMaIlMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpEeICcTBa MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUjia  DKOJOTHYECKHU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JIEUCTBUS HA )KUBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cnocoObl YMEHBIICHUS |
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Konrpouabsneie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI pecypenI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmer oprannueckoit xumuu. Teopust
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AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTu4ecKkue yrieBog0pOIbl 2
54 [TprposHbIE HCTOYHUKH YTIEBOLOPOIOB U 3 1
uX rnepepadoTka
Hroro no paszneny 13
Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst
3.1 Cnuptsl. @enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1




Uroro no pazneny

Pasznen 4. A3oTconepkaiye opraHudecKkue coeIuHeHus

13

4.1 AMUHBI. AMUHOKHUCIOTHL. benkn 3
Hroro no pazaeny 3
Paspen 5. BeicokoMoOJIeKy I pHbIE COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazueny 2
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoausie  Ipakrueckue fll?»y‘leﬂl/lﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThI padoThI pecypenr
1 [IpenmeTt opranuueckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHns OpraHM4EeCKUX
2 coequHenuniit A. M. bytieposa, eé 1
OCHOBHBIE IT0JIOKEHHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux BemiectB. Homenkiatypa 1
(cucTemaruyeckasi) U TPUBHAIbHbIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
- OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEICTaBUTENH aJIKEHOB
3 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLL




AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHUS, TOMOJIOTHYECKUU PSII.

10 N
AneTnieH — npocTermmn
IIPEICTaBUTEIND aJIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'enernueckas CBsA3b yIiI€BOAOPOIOB,
IIPUHAIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoiHbIE UICTOYHUKH YIIJIEBOIOPOOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu
[IpupoiHbIE UICTOYHUKH YIIJIEBOIOPOOB:

15 MIPUPOHBIN a3 U NOMYyTHbIE HEPTSIHBIE
ra3pl, He()Th ¥ POAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

18 MHoroaTroMHbl€ CIUPTHI: TUIICHTIIUKOIIb
U TIULEPUH
DeHOI: CTPOCHUE MOJIEKYJIBI,

19 ¢busnyeckre 1 XUMHYECKHE CBOMCTRA,
MIpUMEHEHNE

20 Anbnerusisl: GopMaNbIeTUa U

alcTaabACTU . AI_ICTOH




OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE

21 KHCJIOTBI: MypaBbHHAsI M YKCYCHAs

99 [Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBasi U OJICMHOBAsI KUCIIOTHI, KaK

23 MPEACTABUTEIH BBICIINX KapOOHOBBIX
KHCIIOT

24 MpbLia KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee ICHCTBHE
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 Xupsl: rugponus, npuMeHeHue,
OuoJIOTNYecKast POJIb KHUPOB
YrneBojbl: cocTaB, KiaccHuPHUKAIUS.

27 Baxkueiimme npenctaBuTeNn: IIIIOK03a,
¢bpyxTO3a, caxaposa

08 Kpaxmai u nemunono3a Kak mpupoTHbIe
MTOJINMEPHI
Kontponbnas paboTa mo pazaeny

29 «Kucnopoacoaepxariyue opraHuuecKre
COCTMHEHUS»

30 AMWHBL: METUJIAMUH U aHUJTUH
AMUHOKHUCITOTHI Kak aM(OoTepHbBIe

31 OpPraHWYECKUE COCTUHEHUS, HX
Ouosiornyeckoe 3HaueHue. [lentuapt

39 benku xak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCIMHCHUA




33 OCHOBHBIE TTOHSITUS XUMHHU } 1
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUI
OCHOBHBIE METOABI CUHTEC3a
34 BBICOKOMOJIEKYJIIPHBIX COE€AMHEHUN. 1
[Inactmaccel, KaydykH, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 10 xnace/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A., AkinonepHoe o01miectBo «M3aaTenbcTBO

((HpOCBCHlCHI/Ie»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

Pabouas nmporpamMma, moypouHbie pa3pabOTKH, Y4eOHUK, TOCOOUE M0 OpraHu3aliu Ja00paTOPHBIX paboT

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
WurtepaktuBHas qocka SmartBook, MynsTumenuitHbiii mpoekrop Smart, caidit www.chem-msu.ru,

matdopma SAnaexc-yueOHuk, SAkacc









YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «[[PODAY»; AkitnonepHoe obmiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Xumusi, 10 xkmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Pabouas nmporpamma, moypouHbie pa3pabOTKH, Y4eOHUK, TOCOOUE 10

OpraHu3aluy JadopaToOpHBIX padboT

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

WutepaktuBHas qocka SmartBook, MynsTrMeuitHbIi poekTop Smart, caidt
www.chem-msu.ru,

matdopma SAnaexc-yueOHuk, SAkiacc






