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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMeTra « XuMus» B 00pa3oBaTeibHBIX opranusanusax Poccuiickoit denepanum,
peatu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roaa» (Pacnopsukenue IIpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
o0mieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbHble monoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOIIMM 3TAallOM peaM3alld  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUYEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B IMPOTrpaMMe IO XMUMHH C
y4€ToM crenu@uKkd HaykKu XUMHUM, €€ 3HA4YCHHS B TMO3HAHUMU TPUPOJLI U B
MaTepUalbHOW KU3HU OOILECTBA, a TAKXKE C YUYETOM OOMIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XuMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyIo pojb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
IPUPOIBI M YEJIOBEKa, KOTOpoe (OpMHPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJCICTBYSl C APYTUMU €CTECTBEHHBIMU HayKaMH, XUMUS CTalla
HEOTHEMJIEMOM YacTbI0 MUPOBOM KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu - ripeAMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOW CHCTEMBI 3HAHWU NPU U3YYCHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSTUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMus» cQopMUpoBaHa B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOpUU CTPOCHHSI OPraHHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJICTaBICHNUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3yuyaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OHMOJIOTMUECKH aKTHBHBIX
coenquHeHUMM. B Kypce  OpraHM4eckoM  XUMHUM  [OJIY4arOT  pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriaoMm 3peHuss B mpeameTe «XuMus» 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
XUMUS» O00yJaronuMcsl TPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
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 B3aUMOCBSI3M XHMHUH C JAPYTUMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUM XMMUH, IOMOTalOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TMpoOJjeMax, CBSI3aHHBIX C XHMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITHAIO U PUMEHSATH €€ /IS IOTIOTHEHUS 3HAHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
IEJIOM COJIep’)KaHue y4eOHOro mpeaMera «XuUMHUsS» JAaHHOTO YPOBHSI W3Y4YEHUS
OPUEHTUPOBAHO Ha (POpMUPOBaHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUISL TIOHUMaHWsT (PHIIOCOPCKUX WAEH, TaKMX Kak: MaTepualibHOE €IWHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBJICHUMN MyTEM IKCIIEPUMEHTA
U peIICHUsS TMPOTUBOPEUYUM MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MIPEAMOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX MpodieMm, a
TaK)Ke Mpo0JIeM COEpEKEHUS IHEPTETUICCKUX PECYPCOB, CHIPhs, CO3/ITaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMHUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX ACHCTBUH, HMEIONTUX 0a30BOE 3HAUCHHE JIJIST PA3TMIHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JICITEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mnpakTuke mpemnojaBaHus XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO ©CTECTBO3HAHMS, MPAKTHUCCKOU
JESATETLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH ICIISIMH H3YYCHHS IpPEaMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIeH
COCTaBIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeKaT KIIFOYEBBIC TOHATHS, (PYyHIaMEHTAIBHBIC 3aKOHBI U TEOPUU XUMUH,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE W IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IICHUIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C NCTOPUEH X
Pa3BHUTHUA U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHUUCCKHUX PEaAKITNi, HEOOXOIUMBIX JIJIsl MPUOOPETEHUS YMEHUN
OpUEHTUPOBATLCS B MHUPE BEHICCTB M XUMUYECKUX SIBIICHUN, MMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOMIOJICHUEM  TPaBUI
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeMeTa B MporpaMMe 1o XUMUHU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TIPHOPUTETAMH B CHUCTEME CpefHero oOmiero oOpa3zoBanus. CerogHs B
MPETOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE coJepkaHusi OOy4eHHs, OpPHUEHTUPOBAHHOW HA  MOATOTOBKY
BBIITYCKHUKA O00I1e00pa3oBaTEIbHON OpraHu3aliy, BIIAJICIONIET0O HE HAaOOpOM
3HaHWM, a (DYHKIIMOHAIBHON TPAMOTHOCTBIO, TO €CTh CIMOCOOAMU W yMEHUSIMU
aKTUBHOTO MMOJYyYEHHUS 3HAHUN U IPUMEHEHUS WX B PCATBHON KU3HH JIJIST PCIICHMUSI
MPAKTHYECKHX 3ajad.

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

amanraiusi 00yJaromMxcsi K yCIOBUSAM ITWHAMUYHO PA3BHBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopMupoBaHne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEO0OXOMMBIX TSI IPUOOPETEHHUS OTIBITA IEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XWMHH, a TaKXKe JUIsl OIEHKH C TO3HIMA IKOJOTHYECKOMN
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
4eJI0BeKa U MPUPOIHYIO CPEIY;



pa3BUTHE TO3HABATEILHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00YJarOMINXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO IPUOOpETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydaroumxcss YyOeXIEHHOCTH B T'yYMaHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUS K TPUPOJE U CBOEMY 3J0POBBIO, a TaKXKe MNPUOOpPETEHHs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTh «EcrecTBeHHO-HayUYHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero obiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



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. CTpYKTypHBbIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAaKOMJIEHUE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJ] OpPraHMYECKHMX BEIECTB, HAONIONECHHWE M OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMellleHuss M TOPEHUs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

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

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIeH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHE U XMMHUYECKHME CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenerue. TOKCUIHOCTh ApEHOB.



['eHeTnueckasi CBSI3b MEXAY YIVIEBOAOPOJAMHU, MPUHAMICKAIIUMHU 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
nepepadoTKk HepTH, UX TPUMEHEHHE B MPOMBINIJICHHOCTH U B ObITy. KaMeHHBI
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 YIJIE€BOJOPOJIOB U TaJIOT€HONPOU3BOIHBIX,
IPOBEICHNE MPAKTHYECKOW PAOOTHI: MOJyYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK MIPOJYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

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

MHoroatoMHble  COUPTBL. ODTWIEHIJUKOIb W  TJIMLEPUH: CTPOEHUE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMH
MEeTaJlJIaMH, Ka4eCTBEHHasl PEakiusi Ha MHOTOATOMHBIE CHUPTHI). JlelicTBUE Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

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

Anpneruibl U Kemouwvl. DopManblaeruj, aleTalbAETHN: CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAs
KHUCIIOTBI: CTpOEHHE, (PU3UUECKUE U XUMUYECKHUE CBOMCTBA (CBOICTBA, OOIIME s
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uiaponu3
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb JKUPOB.

VYrneBompl: cocTtaB, KjacCHU(UKAIMS  yriaeBOJAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMUIECKHE CBOMCTBA (B3aUMOICHCTBHUE C TUIPOKCHUIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’KEeHHE TIIIOKO03BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak nOpupoAHbie nojduMepbl. CTpoeHUe Kpaxmasia 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, KauYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcusnoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3laumMopeicTBHE 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 OJIHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A30TcoziepKallie OPraHu4eCKUe COCTUHEHUSI.

AMUWHOKHCIIOTHI Kak aM(OTepHbIE OpraHnyeckue coenHeHus. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

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

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
HaOJIOICHUE U OMHMCAaHUE JIEMOHCTPAIIMOHHBIX OTBITOB: JAeHATypalus OCIKOB MpU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BoicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIE TOHSTHSI XUMMUH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPETHSSI MOJICKYIIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

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

MexnpeaMeTHbIe CBS3H.

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



HAYYHBIX TOHATUN, TaK U TOHATUMN, SBISIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, 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, arperaTHoOe COCTOSHUC
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

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

['eorpadusi: MuHEpaibl, TOPHBIE TTOPOJBI, TOJIE3HBIE UCKOMAeMbIE, TOILIHBO,
PECYpPCBHIL.

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

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IJIEKTPOHHASI KOH(DUTYpaIUs aTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOIWYECKOr0 3akoHa M llepumoandeckoil cucTeMbl
xumuyeckux aneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOU TEOpUEU CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsi HEMOJISIpHAasi W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeiil). BomopoaHas cBs3b. BajleHTHOCTb. DIEKTPOOTPUIIATEIHLHOCTb.
Crenenb okucieHus. MoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa MOJEKYJIIPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o aucnepcHbIXx cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPTaHUYECKOM M OpPraHUYeCKOM XMMHH. 3aKOH COXPAaHEHHSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xuMHA4ecKkoro paBHoBecus. [Ipunnun Jle [latense.

Dnektponutuueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadmun «Ilepuoanueckas cucreMa XuMHYecKux 3neMeHToB /. .
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCATBLHOTO MHANKATOPA, PEAKIIMU HOHHOT'O OOMEHa), MPOBEICHUE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XUMUYECKON
peaKIUmn».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKHE PACUETHI, PACYETHI C UCITOJIB30BAHUEM MTOHATHS «MaccoBas J0JIs
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINUS HEMETAIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAIIOB U UX COCAUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoinr cucteMe XMMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. OO0mue gusnyueckue cBoricTBa MeTauioB. CriaBsl METaJIOB.
DJIEKTPOXUMHUYECKUN PsAJT HATIPSYKEHUI METaJIIOB.



XUMUYECKUE CBOMCTBA BaXKHEUIIUX METAUIOB (HATpHUM, KU, KaJbIIUii,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyYE€HUS BEIIECTB M HX IPEBPAIICHUM:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C pacTBOpaMu
KHCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIIMy Ha KATHOHBI METAaJIIIOB).

Pacuérurle 3amaun.

Pacuétpl Maccel BelecTBa MU 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEUIECTB UMEET ITPHUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CIEUYEHUM SKOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPHUHIUIIAX  ITPOMBIIIJIEHHOTO
MOJyYECHUS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XUMHST U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS TIPENapaToB OBITOBOM XUMHUH B
TOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpPraHUYeCKOW XUMHUM B 11 Kiacce OCyIIEeCTBISAETCA Yepe3 UCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukamusi, TMEePUOAUIHOCTh, HAOJIOJICHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHD, BELIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3MYECKHUE BEIMYMHBI U CAUHHUIIBI UX
M3MEpPEHUSsI, CKOPOCTb.



buonorus: knerka, opraHuW3M, J3KocHCTema, Owocdepa, Makpo- U
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoOrHsI: XUMUYECKas MPOMBINUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHKA ITPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylibTaTaM OCBOCHUS
oOyJaronMMucs TporpaMMm  cpefaHero obmiero oOpa3oBaHusl  (JIMYHOCTHBIM,
MeTarpeaMETHBIM U TPEAMETHBIM ). HaydHO-MeTOIMYecKoi OCHOBOM /IS pa3paboTKu
IUTAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMM CPEAHETO OO0IIero oOpa3oBaHUs
ABJISIETCA CUCTEMHO-AESATEIbHOCTHBIN MOAXO.

B cooTBeTCTBHMM C CHCTEMHO-AESTEIBHOCTHBIM IMOAXOJOM B CTPYKTYypeE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMUS MpeaMeTa « XUMUS» Ha YPOBHE CPEJTHETO 00IIIEeT0o
00pa30BaHUsl BBIJICIEHBI CIAEAYIONINE COCTABISIOLINE:

OCO3HAaHHE OOYYAIOIMMUCA POCCUMCKON TpaXAaHCKOW HWACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIMYKUe MOTUBALIUU K O0yUEHHUIO;

L[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh U CHOCOOHOCTh OOY4YalOIIMXCA PYKOBOJCTBOBAaThCS B CBOEH
NEATEIIBHOCTH 1EHHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAMH, MPUCYIIUMH LEJIOCTHON
CUCTEME XMMHYECKOTO 00pa30BaHus;

HaJIMuue TMPaBOCO3HAHUS AKOJOTMUECKON KYJIbTYpbl U CIHOCOOHOCTH CTAaBUTH
L[N U CTPOUTH KU3HEHHBIC TIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUS TMpeAMeTa «XHUMHS» JIOCTUTAlOTCS B
€IMHCTBE Yy4YeOHOM W BOCMUTATEIHHOM JESITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUUYECKUMHU, COIIMOKYJIHbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH U
uJieaJaMi pOCCUMCKOTO IPaXkIaHCKOTO O0IIECTBA, MPUHITHIMU B OOIIIECTBE HOPMAMHU
W TpaBUJiaMH  TIOBEJICHMS, CIIOCOOCTBYIOIIMMHU  TIpolleccaM  CaMOIIO3HAHMS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0yUYarOIIUXCS.

JIM4HOCTHBIE  pE3yJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTpaxkaroT
c(hOpPMHUPOBAHHOCTh OMbBITA TIO3HABATEILHOW M TIPAKTUUECKON JEATEIIbHOCTH
o0yyJaromuxcsl Mo peaju3alii MPUHIATHIX B OOIIECTBE IIEHHOCTEW, B TOM YHCIIC B
YacTu:

1) rpaIaHCKOT0 BOCIIMTAHUSI:

OCO3HaHUSI O0YYAIONIUMHUCA CBOMIX KOHCTHTYIIMOHHBIX MPaB M OOS3aHHOCTEH,
YBaYKCHUS K 3aKOHY U ITPABOIOPSIKY;

NpeACTaBICHUs] O COIMAJBHBIX HOpPMax U TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JEATEIHLHOCTHU MPHU CO3/IaHUH YICOHBIX
MIPOEKTOB, PEIICHNN YY€OHBIX M TO3HABATEIBHBIX 3a7a4, BHIITOJHCHHN XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TMPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apryYMEHTBI JPYTUX MIPU aHATU3€ PA3IUYHBIX BUJIOB YUYEOHOU NESITEIHLHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHUSA:

LIECHHOCTHOTO OTHOIICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJEAUIO
OTEYECTBEHHOW XUMUH;

yBaXEHUSI K TMPOIECCY TBOpPYECTBA B 0OJACTH TEOPUU U MPAKTUYECKOTO
MIPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAYKH €CTh pe3yJbTar
JUIMTENBHBIX ~ HAOMIOACHUM,  KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UMHTEpECca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHHUH U MOCIEAYIOUIEM aHAIA3E
uH(GOpMAIH O TIEPEAOBBIX IOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHWBATh CUTYalluH, CBS3aHHBIC C XMMUUYECKUMU SIBICHUSMU, U
NPUHUMATh OCO3HAHHBIE PEUIECHUS, OPUEHTUPYACh HA MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TOBEICHHME M TMOCTYNKH CBOMX TOBApHIIECH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE TIOCJIEACTBUN ITHX
MOCTYTKOB;

4) gpopmMupoBaHNs KyJbTYPHI 310POBbS:

MOHMMAaHUSl I[EHHOCTEH 3I0poBOro W  0Oe3omacHOTO o0pa3a  JKHM3HU,
HEOOXOJAMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 310POBBIO;

coOmro/ieHrss TpaBwil 0e30macHOro oOpallieHusi C BEIIeCTBaMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIHLHOCTH;

MOHMMAHUSl I[IEHHOCTH TMPAaBUJI  UHAUBUAYAIBHOTO U  KOJJIEKTUBHOTO
0€30I1acHOr0 MOBECHUS B CUTYAIUAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCIEJCTBUNA W HEMPUSITHS BPEIHBIX MPUBBIYCK (YMOTpeOIeHUs
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATENbCKON
NEeATEeIbHOCTH, OOIIECTBEHHO IMOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX JEATECIBHOCTH;

YCTAHOBKHM Ha aKTMBHOE Y4aCTUE B PELICHUH MPAKTHYECKUX 33724 COLMAIBHOU
HaIpaBJICHHOCTH (B paMKaX CBOET0 KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3Y4YEHUIO Mpodeccuil pa3IMuyHOro pojia, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS MTPEAMETHBIX 3HAHUMN IO XUMUHU;



YBAXKEHHUS K TPYY, JIOJISIM TPyAa U pe3yJibTaTaM TPYJIOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIBHOW  TPAaCKTOPUU
obOpaszoBaHus, Oyayiien npodeccuu U peaausanuu cOOCTBEHHBIX )KM3HEHHBIX I1JIAHOB
C Yy4€TOM JIMYHOCTHBIX MHTEPECOB, CIHOCOOHOCTEM K XHUMHH, HWHTEPECOB H
noTpedHOCTEH 0011IecTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU 1€JIeCO00pa3HOr0 OTHOLIEHUS K TMPUPOAE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHUMAaHMS TIJI00AJILHOTO XapakTepa »JKOJOTHYECKUX MpoOJeM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIbHOM CPEBI;

OCO3HAHUS HEOOXOIUMOCTH MCTIOIB30BAHMS TOCTHKCHUN XUMUU TSI PEIICHUS
BOIIPOCOB PALMOHAIBLHOTO IMPUPOIOTIOIB30BAHNS;

AKTUBHOT'O HENPUATHUS JCUCTBUN, IPUHOCSIIUX BPEJ OKPYKAIOIIEH TPUPOTHOM
cpene, YMEHHs MPOTHO3UPOBATh HEOJArompHATHBIE ASKOJOTUYECKHE ITOCICACTBUS
NPEANPUHUMAEMBIX JEUCTBUNA U MPEAOTBPAIIATh UX;

HAJIMYMSL PA3BUTOTO IKOJOTMYECKOTO MBIILUICHUS, 3KOJOTUYECKON KYJIBTYPBI,
OIIBITA JICATEIILHOCTH SKOJOTUYECKON HAIIPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMH B IMO3HABATEILHOW, KOMMYHHUKATUBHON 1 COIIMAJILHOM MTPAKTHKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO IPOTUBOCTOSITH UIEOJIOTHU XeMohoOuu;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHHMS CTICIU()UKN XUMHUHU KaK HayKH, 0CO3HaHMs €€ poJu B (POPMUPOBAHUH
pPalMOHAJIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUU II€JIOCTHOTO MPEICTaBICHUS 00
OKPYXaIIIEM MUPE KAK O €AUHCTBE MPUPOABI U YEIIOBEKA, B TOZHAHWU MPUPOJIHBIX
3aKOHOMEPHOCTEH 1 PEIICHUH MPOOJIEM COXpaHSHUS PUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHUU JJIsI COBPEMEHHOM ITMBUIU3AIUH:
B €€ TYMaHUCTUYECKON HAMpPAaBJICHHOCTH M BAXXHOW POJU B CO3JaHUM HOBOUM 0a3bl
MAaTepUAIBHOM KYJIbTYPhI, PEIICHUHU TJIO0ATBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEYECTBA — CBIPbEBOM, DHEPIETUYECKOM, TIHIIEBOM M  DKOJOTHUYECKOMU
0€30MacHOCTH, B Pa3BUTHH MEIUITMHBI, 00ECIEYECHUN YCIOBU YCIICITHOTO TPyJa U
AKOJIOTHYECKHA KOMGMOPTHOM JKM3HU KaXKJAO0T0 WICHA O0IIECTBA;

€CTECTBEHHO-HAYYHON IPAMOTHOCTH: TIOHUMAaHHUSI CYIIIHOCTH METOJ0B MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh MOJIydaeMbIe
3HAHUSA JJIS aHATIU3a U OOBSICHEHUS SIBJICHUM OKPYKAIOIIET0 MUPa U MPOUCXOASIINX B
HEM W3MEHEHHWH, YMEHUS JenaTh 0OOCHOBAHHBIC 3aKITIOYCHHS HAa OCHOBE HAYUYHBIX
(haKTOB ¥ UMEIOIIMXCS JAHHBIX C IEJTBIO TTOYUYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSATENILHO UCIIOIB30BaTh XUMUYECKUE 3HAHUS JIJIs1 PEIICHUS
po0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIHIX;



MHTEpECa K MO3HAHUIO U UCCIIEI0BATENbCKON IEATEbHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3OBaHUIO U
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HaHMM IO XUMHU B
COOTBETCTBHUM C KU3HEHHBIMU [TOTPEOHOCTSIMU;

UHTEepeca K OCOOEHHOCTSM TpyAa B pa3IUyYHBIX cdepax mnpodeccuoHaIbHOM
NEeATETBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOSHUS Y4YeOHOro mpeamera «XuMHUS» Ha
YPOBHE CpEeHEro 00IIEro 00pa3oBaHUs BKIIIOYAIOT:

3HAYUMBbIE TUTS dbopMupoBaHus MHUPOBO33PEHHUS oOyJaronmxcs
MEXIUCIUIUIMHAPHBIC (MEXKIpPEIMETHBIC) OOIICHAYyUYHbIC ITOHATHS, OTPaXKaoIIHe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa U CHenu(pUKy METOJ0B TO3HAHUS,
HCIIOJIb3YEeMBIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHs, SBJICHUE,
MpoIiecc, CUCTeMa, HaydHBIH (pakT, MPHHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEAOBaHNEe, HAOIIOCHUE, N3MEPEHHUE, DKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHBIC Y4ueOHbIe JelcTBHUS (ITO3HABaTEJIbHBIC, KOMMYHUKATHBHBIC,
peryJIaTHBHBIE), o0ecreunBaromue GopMupoBaHue (yHKIIMOHATBLHON I'PaMOTHOCTH U
COIMATBHON KOMITETCHITUN 00YyJarouXcs;

CIIOCOOHOCTH 00YYaIOIIUXCSl MCIOJIb30BaTh OCBOECHHBIE MEXKIUCIUILIMHAPHEIE,
MHPOBO33PEHUYCCKHE 3HAHUS U YHUBEPCAJIbHBIC yUeOHbBIC ACHCTBHS B IO3HABATEIIHHOM
Y COLIMAJIBHOW MPaKTHUKE.

MeranpenMeTHbIE  PE3yiabTaThl  OTpPaXKaloT OBJAACHUE YHHBEPCAIbHBIMU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTHUBHBIMH JICHCTBUSIMHU.

OBJajieHHe YHHBEPCAJbHBIMH YUeOHBIMH MO3HABATEIbHBIMHU J€HCTBUAMM:

1) 6a30Bble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOSTEIIbHO (DOPMYIIMPOBATh M aKTyaJu3UPOBaATh MPOOIIEMYy, BCECTOPOHHE
e€ paccmaTpuBaTh;

OTpenensaTh IENN JCSITCIIBHOCTH, 3ajaBas MapaMeTpbl W KPUTEPHH HX
JTOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITCIIBHOCTH C TIOCTABICHHBIMHU HIETISIMU;

HCIIOJIL30BaTh MPH OCBOCHUM 3HAHWH MPUEMBI JIOTHYCCKOTO MBIIUICHUS —
BBIICNIATh XapaKTePHBbIC NPU3HAKU TIOHATHM M YCTaHABJIMBATh WX B3aMMOCBS3b,
MCIIOJI30BaTh COOTBETCTBYIOIIME TMOHATHS JUIsI OOBSICHEHUS OTICIBHBIX (PAKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAHMS U KPUTSPHUH TSI KJIaCCH(UKAIIUN BEIIECTB U XUMHYECCKUX
pEeaKUunii;

yCTaHaBIWBATh  MPUYUHHO-CIICJICTBEHHBIE  CBSI3U  MEXIYy  M3y4aeMBbIMH
SIBJICHUSIMU;



CTPOUTH JIOTHYECKHE pacCyX AcHUS (MHIYKTUBHBIC, JIEIyKTUBHBIC, II0
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

OPUMEHATh B MPOIECCE MO3HAHUS, MCIOJIb3yEeMble B XMMUU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJEIH, MPEOOPa30BBIBATh MOJICIBHBIC MPEACTABICHUS — XUMHUYCCKHMA
3HaK (CMMBOJ) 3JIEMEHTa, XUMHUYecKasi GopMyJia, ypaBHEHNE XUMHUECKON PeaKkIuu —
MpU PEIICHHH YYEOHBIX ITO3HABATEIBHBIX W MPAKTUYECKUX 3a1ad, MPUMEHSThH
Ha3BaHHbIE MOJICJIbHBIC MPEACTABICHUS JIJIsi BBISBJICHUS XapaKTEPHBIX MPHU3HAKOB
U3Yy4aeMbIX BEIECTB U XUMUUYECKUX PEAKIIHIA.

2) 6a3oBble McCIeA0BaTEILCKIE AeiiCTBUSI:

BJIQZICTh OCHOBAaMH METOJOB HAYYHOTO IIO3HAHHS BEIIECTB M XHUMHYECCKUX
pEeaKLHnii;

dbopMyIHpOBaTH 1EJIH U 3a/1a4U UCCIEAOBAHUS, UCIIOJIb30BATh MOCTABICHHBIE U
CaMOCTOSTENbHO CPOPMYIMPOBAHHBIE BOPOCHI B KAU€CTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI JIJIs1 (JOPMHUPOBAHUS TUITOTE3HI IO MTPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX
CYXKJICHUM;

BJIQJICTh HABBIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAHUS U MPOBEJCHUS
YUYEHHUYECKHX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HaOII0aTh 3a XOJO0M
mpolecca, CaMOCTOSTENBHO MPOTHO3UPOBATH €ro  pe3ynbTaT, (OpMyIUpOBaTh
0000IIIeHNsI W BBIBOJBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YJbTaTOB HCCICAOBAHMS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOW  HMCCIIENOBATEIhCKOW U MPOEKTHOU
NeSTETbHOCTH, TIPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIbBHOMY TTOMCKY
METOJOB peIICHUs TMPaKTUYECKUX 3a/ad, NPUMCHEHHUIO pPa3JIMYHBIX METOOB
TTO3HAHMUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATKLCS B PA3TUYHBIX UCTOYHUKAX MH(POpMaIy (HayqYHO-TIOMYJIIpHast
JTUTEpaTypa XUMHUECKOTO COJIEp>KaHus, CIIpaBOYHbIE TTOCO0us, pecypchl HTepHeTa),
aHATM3UPOBATh HH(OPMAITUIO PA3IMYHBIX BHIOB B (JOPM MPEACTABICHUS, KPUTHUECKH
OIICHMBATH €€ JOCTOBEPHOCTh U HEITPOTHBOPECUYHUBOCTD;

dbopMyIHpOBaTh 3aMpPOChl W MPUMEHSATH PA3JIMYHBIE METOJbI TPH TIOUCKE U
orbope wuHpOpMANMK, HEOOXOMUMOW JUIsi  BBITIOJIHEHHUS  Y4YeOHBIX  3aaad
OIPENICIIEHHOTO TUTIA;

nprOOpeTaTh ONBIT  HWCIOJNB30BaHUSA WHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3TUIHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BRIOMPATh ONTUMAIBHYIO (JOpMY MpeIcTaBlIeHNUsS HHPOpMaIUn
(cxempl, TpaduKy, TUarpaMMBbl, TAOJIHIIB, PUCYHKH H JIPYTHUE);



MCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJICTBA MPU pabOTEe ¢ XUMHUUYECKOM
uH(pOpMaLiel: MPUMEHSATh MEXIIPEAMETHbIE ((PU3NUECKHE 1 MaTEMAaTUUYECKIE) 3HAKH
U CUMBOJIBL, (POpMYJIbI, a0OpEBUATYpPbI, HOMEHKIATYPY;

UCIOJb30BaTh M NPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKUE  CPEACTBA
HaIJISITHOCTH.

OBiaeHue YHMBEPCAJIbHBIMM KOMMYHHMKATHBHBIMH J1eHCTBUAMMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKJAae€MOW TE€MbI B XOJ€ AHAIOra W/WiH
JTUCKYCCHUHU, BBICKAa3bIBaTh UJIEU, (POPMYIUPOBATH CBOU IMPENTIOKEHUS OTHOCUTEIBHO
BBINOJIHEHUS [TPETIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3EHTALMEH pEe3ylbTaTOB I103HABATEIBHON JI€ATEIBbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHHKAMHU MPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIIEpUMEHTA, MPAaKTHUYECKOH pabOThl MO HCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealu3alii yueOHOro NpoeKTa U GopMyJIupOBaTh BBIBOBI 110
pe3ynbTaram IMpPOBEAEHHBIX HMCCIEIOBAHUN IMYTEM COTJIACOBAHUS INO3ULMN B XOJE
00CyXeHusI 1 OOMEHAa MHEHUSIMHU.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATEJIBHO IUIAHUPOBaTh M OCYLIECTBIATH CBOK IIO3HABATEIBHYIO
NEATENbHOCTh, OIpeaeisass €€ Uenu M 3aJadd, KOHTPOJIMPOBATbh M IO MEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MPEAJIaraéMblil  alfOPUTM  ACHCTBUH  TpH
BBIIIOJIHEHUH YYEOHBIX M HCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Hauboiee
3¢ PeKTUBHBIN CrTOCOO UX PEIICHUS C YYETOM MOTYYEHHUSI HOBBIX 3HAHUH O BEIIECTBAX
Y XUMHYECKUX PEAKLMSIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HAa OCHOBE CaMOaHAaIN3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS Kypca «OpraHudeckass XuMHUs» OTPAXKAIOT:

chOpPMHUPOBAHHOCTh  NPEACTABJICHUM O  XUMHUYECKOM  COCTaBJISAIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XMMHUU B IIO3HAHUU SIBJICHUW IPUPOJIbI, B
GbOpMHUpPOBAHNY MBIIUICHUS W KYJBTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBHON
rPaMOTHOCTH, HEOOXOJAMMOM [Jisi PEIIeHUs MPaKTHYECKUX 3ajlad U DKOJOTUYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOIHOM cpene;

BJIAZICHUE  CHUCTEMOM  XHMUYECKMX  3HAHUM,  KOTOpass  BKIIFOYAET:
OCHOBOIIOJIATAIOIINE TTOHATHS (XUMUYECKUIN IJIEMEHT, aTOM, JIEKTPOHHAsi 000JI04YKa
aroMa, MOJIEKYJIa, BAJIEHTHOCTb, J3JIEKTPOOTPULATEIBHOCTh, XUMHUUYECKas CBA3b,
CTpyKTypHast ¢dopmyna (pa3BEpHyTass M COKpalll€HHAs), MOJIb, MOJISIpHAs Macca,



MOJISIDHBIA  O0BEM, YIJIEpOAHBIA CKeneT, (GyHKIUOHAJIbHAS TPyMa, paaukal,
M30MEpHsI, U30MEPhI, TOMOJIOTHYECKHUI Psiji, TOMOJIOTH, YTJIEBOJIOPOIbI, KUCIOPO U
a30TcojepkKallie COCAMHEHHsS, MOHOMEp, TMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCJIMHEHHUSA); TEOPUU U 3aKOHbI (TEOpUsl CTPOCHUSA
opranmveckux BemecTB A. M. BytiepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUNA SI3BIK XHUMHU;, MHPOBO33PEHUYCCKUE 3HAHWSI,
JIeKAIIUe B OCHOBE MIOHUMAHMSI IPUYNHHOCTH M CUCTEMHOCTH XUMHYECKHUX SIBJICHHM,
(dakToIOTMYECKHE CBEJEHUS O CBOWCTBAaX, COCTaBe, IMOJYyYEHUH U O€30MacHOM
UCIOJIb30BAaHUU BAXXHEHIIMX OpPraHWYECKUX BEHIECTB B OBITY M MPAKTUYECKOU
NEeSTETPHOCTH YEIOBEKa,;

c(hOPMHUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEPHBIC NPHU3HAKH TTOHATHMH,
yCTaHABJIMBATh MX B3aUMOCBSI3b, HCIOIB30BATh COOTBETCTBYIOIIUE MOHSTHS TpU
OMKCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUN OPraHUYECKUX COSIUHEHUM;

c(OPMHUPOBAHHOCTh YMEHHUN MCIHOJb30BaTh XHMHUYECKYI0 CUMBOJHKY ISt
COCTABJICHHS] MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) (popMyit
OpPTraHUYECKUX BEIIECCTB M YPaBHECHUN XUMUYCCKUX PEAKIIMH, N3TOTABIMBATH MOICIIH
MOJIEKYJl OpraHMYEeCKHUX BEHIECTB [ WUIIOCTPALlMM WX XHMHYECKOro U
IPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMHUPOBAHHOCTh YMEHUW yCTaHABIMBATH MPUHAIC)KHOCTh HW3YUCHHBIX
OpPTaHUYECKHX BEIIECTB 10 MX COCTABY M CTPOCHUIO K OMPEACIEHHOMY KJIacCy/TPYIIIe
coequHeHU  (YTJIEBOJAOPOIbI, KHCIOPOJ H  a30TCOAEpXKAllue COCAHMHECHMUS,
BBICOKOMOJICKYJISIPHBIC COCJMHEHHMS), JaBaTh WM Ha3BaHUS 1O CHUCTEMAaTHYECKOU
Homenknatype (IUPAC), a Takke mpuBOIUTH TPUBUAJILHBICE HA3BaHUS OTAEIbHBIX
OpTaHUYECKUX BEIIECTB (ITHICH, NPOIUJICH, alleTUJICH, dTUJICHTIINKOb, TIHICPHH,
denon, GopMampaeTu, aneTadbACTHI, MypaBbHHAS KHCJIOTA, YKCYCHAas KHCJIOTA,
OJICMHOBas KHWCJIOTA, CTEAPUHOBAs KHUCJIOTA, TJIOKO3a, (PYyKTO3a, Kpaxmal,
1EJITI0JI03a, TJIUIIMH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEACNATh BHABl XUMHYECKOW CBSI3U B
OpPTaHUYECKUX COCTUHEHUSX (OUHAPHBIC U KPATHEIC);

c(OPMHPOBAHHOCTh YMCHHSI TPUMEHATh TOJOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. byrtiepoBa ansi oObsICHEHUS 3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMECHHH XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3NUECKHE U
XUMUYCCKHE  CBOWCTBA  THUIMYHBIX  MPEJACTABUTEICH  pa3IWYHBIX  KJIACCOB
OpraHUYeCKUX BeEIIeCTB (METaH, 3TaH, dTUJIEH, NMPOMUJIEH, alleTuIeH, OyTaauen-1,3,
MeTunoyTaaueH-1,3, 0eH30J, METaHOJ, 3TaHOJ, dTUJICHTIUKOIb, TIUIEPHUH, (HEHOT,
areTanbAeTH]l, MypaBbUHAS M YKCYCHAasi KUCJIOTHI, TJIOKO3a, Kpaxmall, IEeJUII0I03a,
aMUHOYKCYCHAsl KHCJIOTa), WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIYy HUMHU



YpaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKHX PEAKIUHA C HCIOJIb30BAHHEM
CTPYKTYPHBIX (OPMYII;

c(OPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HCTOYHUKH YTIEBOIOPOJIHOIO
ChIpbs (He(pTh, IPUPOJHBIN ra3, YroJib), CIOCOOBI UX MEePEePadOTKH U MPAKTUUYECKOE
MIPUMEHEHUE TPOIYKTOB NEPEPadOTKH;

c(OPMHUPOBAHHOCTh YMEHHH TPOBOJAWTH BBIYUCICHUS 1O XUMHYECKUM
ypaBHEHUAM (Macchl, 00bEMA, KOIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOIyKTa
pPEaKIMM M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJIHBIX BEIECTB
WM MIPOAYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMECHHUM BIIAJETh CUCTEMON 3HAHWK 00 OCHOBHBIX METO/axX
HAyYHOTO MTO3HAHMS, HCTIOJB3YEMBIX B XUMUHU TPU U3YICHUH BEIICCTB U XUMHUYECCKUX
ABJIeHUM (HaOtO/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHKE), UCIIOIb30BaTh
CUCTEMHBIC XUMUYECKUE 3HAHUS JJI MPUHSTHS PEIICHUNH B KOHKPETHBIX KU3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHUHN COOJIIOJATh MpaBWIa MOJb30BAHUS XUMHUYECKOU
MOCy/ION U JTabOpaTOpHBIM O0OpPYJIOBaHMEM, a TakKKe NpaBuja OOpalieHus C
BEIIECTBAMU B COOTBETCTBHUHM C HWHCTPYKIMSIMHU IO BBITIOJHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBITONHATH XUMHUYCCKUN
AKCIEPUMEHT (IIpEeBpalEHUs] OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM, MOJYyYCHUE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMH OPTaHMYECKUX BEILECTB,
JieHaTypalys O€JIKOB IIPU HArpEeBaHUH, IBETHHIE PEaKIUU OEIIKOB) B COOTBETCTBUU C
IpaBUJIaMH TEXHUKH 0€30MacHOCTU MPU OOPAIICHUH C BEIIECTBAMU U JIA0OPATOPHBIM
000pyI0OBaHUEM, TPENICTABIATh PE3yIbTaThl XUMUYECKOIO SKCIIEPUMEHTa B QopMme
3aMiCH YPaBHEHUI COOTBETCTBYIOIIMX PEAKIMI U (POPMYIMPOBATH BHIBOBI HA OCHOBE
ATUX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh yYMEHUN KPUTHYECKH aAHAJU3UPOBATH XUMHYECKYIO
uH(bOpMAIMIO, TIOJy4aeMYyl0 H3 pPa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOMU
uHpopmanuu, UaTEpHET U IPYTUX);

c(hOpMHUPOBAHHOCTH YMEHUU co0Jro1aTh npaBuia AKOJIOTUYECKHU
11eJ1eCO00pa3HOro MOBEACHUS B OBITY U TPYJOBOMU ACSITEILHOCTH B LEJISIX COXPAHEHUS
CBOEr0 3J0pOBbS M OKpYXarolled NPHUPOJHOM Cpelbl, OCO3HABaTh OIACHOCTH
BO3/ICHCTBHS Ha JKUBBIC OPTaHU3MBbI OTIPE/ICTIEHHBIX OPTAHHYCCKHUX BEIICCTB, TOHUMAs
cmbicn mokazarens [IJIK, moscHAT, Ha mpuMmepax CrnocoObl YMEHBIICHUS W
peIoTBPAIICHHS UX BPEJHOTO BO3JCHCTBUS Ha OPraHU3M YE€I0BEKa;

JUIsE OOYYarOIIMXCS C OTPAaHUYCHHBIMA BO3MOMKHOCTSMU 370POBBS: YMEHHE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAaX II03HAHMS BEIIECTB U
XUMUYCCKUX SIBJICHUM;



JUTSI CTIETIBIX U CJTA00BUIAIINX 00YUAIOMUXCS: YMEHHUE UCTIOIh30BaTh PeIbehHO-
TOUCUHYIO cuctemMy obo3Hauenwuit JI. bpaiins nms 3anucu XxuMudeckux Gopmyit.

11 KIIACC

[IpeameTHbIE pe3yabTaThl OCBOEHUS Kypca «O01as u HeopraHu4ecKass XuMHUsH»
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUN: O  XUMHUYECKOH  COCTaBISIOINICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUU B TTIO3HAHUU SIBIICHUI NPUPO/IbI, B
GOpMHUpPOBAHMM MBIIUICHUS U KYJbTYpPhl JIMYHOCTH, €& (PYHKIIMOHAILHON
IPAaMOTHOCTH, HEOOXOAMMOM JUIsl peHIeHUs] MPAKTUYECKUX 3a/7ad M IKOJOTUYECKU
000CHOBAaHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBBIO U MIPUPOJTHOU CPEIE;

BJIAJICHUE  CHUCTEMOM  XUMHUYECKMX  3HAHUM,  KOTopas  BKJIIOYAET:
OCHOBOTIOJIAralomye MOHATHS (XUMHUYECKHI DJIEMEHT, aToM, H30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOUTANIM aTOMOB, HOH, MOJEKYyJa, MOJb, MOJSPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKasi CBS3b
(KoBaJIeHTHasi, UOHHAs, METAJJIMYECKasi, BOJIOPOJIHASI), KPUCTAJIMYECKAsT pelIETKa,
TUNBl ~ XUMHYECKUX  PEaKIUud, pacTBOpP,  AJICKTPOJMUTHI,  HEIJICKTPOJIUTHI,
ANEKTPONUTUYECKAS] ~ AUCCOIMALUS, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTb
XUMHYECKON pEaKIMH, XUMHUYECKOE pPABHOBECHE); TEOPUU U 3aKOHBI (Teopusd
BJICKTPOJIUTUYECKON AUCCOIMALIMA, Tepruoandeckuil 3akoH [l. 1. MenneneeBa, 3akoH
COXpPAHEHHUS MacChl BEILECTB, 3aKOH COXPAHEHUs] W TMPEBPAIICHUS DHEPTUU MpU
XUMUYECKUX  pPEaKlMsIX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUM SI3BIK  XHMUH,
MUPOBO33PEHYECKHE 3HAHUS, JIEKAIIME B OCHOBE ITOHMMAHHUS MPUYMHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUU M OE€30MaCHOM HCIOJIb30BaHUU BAXKHEUIIUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JEATCILHOCTH YEJIOBEKa,;

c(hOpPMHUPOBAHHOCTh YMEHHUHN BBIABIATh XapaKTepHbIE MPU3HAKU TOHSITHH,
YCTaHABIIMBaTh WX B3aUMOCBS3b, HUCIIOJIb30BATh COOTBETCTBYIOIIUE IOHATHUS MPH
ONMCAaHUH HEOPTAaHWYECKUX BEIIECTB U UX NIPEBPAICHUI;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIMOJB30BaTh XHWMHUYECKYIO CHUMBOJUKY JIJIs
coctaBieHust  GOpMyd  BEUIECTB U YpPaBHEHUW  XMMUYECKHX  PEaKIIMid,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBmanbHbIe Ha3BaHHS OTAEIHHBIX
HEOPraHMYECKHUX BEIIECTB (yrapHbIi ra3, yriaeKUCblid ra3, aMMHAK, raii€Hasi H3BeCTh,
HerauméHas U3BeCTh, MUThEBAs CO/a, IUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMNpPENEATh BAJEHTHOCTh M CTEICHb OKHUCJICHUS
XUMUYECKHUX PJIEMEHTOB B COSJIMHEHUSX PA3IMYHOIO COCTaBa, BUJI XUMUUYECKOU CBS3U
(KOBaJICHTHasi, HWOHHAs, METaJUIM4YecKas, BOAOPOAHAs) B COEAUHEHUSX, THII
KPUCTAJUIMYECKON PEMETKH KOHKPETHOTO BellecTBa (aTOMHAas, MOJICKYJISIpHas,



VMOHHAs, METaJUIMYECKas), XapakTep Cpeibl B BOAHBIX PAacTBOpPax HEOPraHUYECKHX
COCIUHECHMH;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIIECKHOCTh HEOPTAHUUECKUX
BEILIECTB M0 MX COCTaBY K OMpPEAENIEHHOMY KJAacCy/Tpymime COeIUHEHHH (IMPOCThIe
BEIIECTBA — METAJJIbl U HEMETaJUIbl, OKCHJbI, OCHOBAaHUS, KHCIOTHI, aM(pOTEepHBIC
TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUH PacCKpBIBATh CMBICI NIepuoAnueckoro 3akona /1. .
MenpeneeBa U JI€MOHCTPUPOBATh €0 CHUCTEMATH3UPYIONIYIO, OOBSICHUTEIBbHYIO U
MPOTHOCTUYECKYIO (PYHKIIUU;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh NEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mnepuonoB lleproguyeckoil cucTeMbl XHMMHYECKUX
anemeHToB JI. WM. MenneneeBa, HMCHOJNB3Yys MOHATHS «S-, P-, O-3JIEKTpOHHBIC
opOUTANINY, «IHEPIeTUYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XUMHMYECKUX DJEMEHTOB M HMX COEAUMHEHUW MO MEepuoAaM M TpyIIam
Ilepnoamueckoi cucteMbl XUMUYECKHX d1eMeHTOB [[. . Menneneena;

c(hOpMHUPOBAHHOCTh YMEHU XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUUECKUE
CBOWCTBA HEOPraHMYECKUX BEIIECTB  PAa3IMYHBIX KJIACCOB, MOATBEPXKIAThH
CYLIECTBOBAHME TI'E€HETUYECKOM CBS3M MEXIY HEOPraHMYECKMMHU BEIIECTBAMH C
MOMOILIbIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

c()OPMHUPOBAHHOCTh YMEHUS KJIACCH(PUIUPOBATH XHMHYECKHE PEaKUUU I10
pa3MYHBIM TpHU3HAKaM (YUCITYy M COCTAaBY pEarupyrolluX BEIIECTB, TEIMIOBOMY
addekTy peaknu, W3MEHCHHMIO CTEIEHEeH OKHCICHHS DJEMEHTOB, OOpaTHMOCTH
peaKuu, y4acTUIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTb YMEHUI COCTABIIATh YPABHEHHSI PEAKIIUI pA3IMYHBIX TUIIOB,
MOJIHBIE M COKpAIIEHHbIE YPABHEHHS PEaKLMii MOHHOTO OOMEHa, YUUThIBas yCIOBUA,
IPU KOTOPBIX 3TH PEAKLNH UAYT JO0 KOHUA;

cOPMUPOBAHHOCTh ~ YMEHUIl  NPOBOAUTH  pEaKLUWH, MOATBEP)KAAIOIINE
KAUEeCTBEHHBI COCTaB pa3IMYHBIX HEOPraHUYECKUX BEIIECTB, paclo3HABATh
OTBITHBIM MYyTEM HWOHBI, MIPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPTraHUYECKHUX
BELIECTB;

c(OPMHUPOBAHHOCTh ~ YMEHHM  PacCKphIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEaKIMA MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOrO OanaHca
JTUX PEAKLINM;

c(hOPMHUPOBAHHOCTh YMEHHUIM OOBICHITH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peaKlMK OT PA3IUUHBIX (AKTOPOB; XapaKTEP CMEUICHUSI XUMUYECKOTO PaBHOBECHS B
3aBUCHMOCTH OT BHeIIHero Bo3aeicTeus (mpuniui Jle [larense);

cOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepHU30BaThb XUMHUYECKHE IPOLECCHI,
JieKallre B OCHOBE MPOMBIIIJIEHHOTO MOTYYEHUsI CEPHOM KHUCTOThI, aMMHUAKa, a TAKXKE



chOpPMUPOBAHHOCTh ~ MpEACTaBIeHU 00 OOMMX HaydyHbIX NPUHLUNAX U
HKOJIOTMUYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BOICTBA;

c(OPMHUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MOHSTHUSL «MacCOBasi JIOJI BEILIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUI Ta30B MpU
XUMUYECKUX PEaKUUAX, MacChl BEIIECTBA WM 00bEMA Ta30B 10 H3BECTHOMY
KOJIMYECTBY BEILECTBA, MAacce€ WM OOBEMY OJHOTO M3 YYaCTBYIOIIHMX B PEAKIIHUU
BEIIECTB, TEIUIOBOr0 3¢ (}eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BELIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHUI COOJIOJaTh MpaBUia IMOJIb30BAHUS XUMHUYECKON
MOCy/ION U JTadOpaTOpHBIM O0OpPYJIOBaHMEM, a TakKe NpaBuja oOOpalieHus cC
BEILIECTBAMH B COOTBETCTBUM C HWHCTPYKLUSMU IO BBIIOJHEHHUIO JITA0OPATOPHBIX
XUMHUYECKHUX OIIBITOB;

CcOPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U  BBIIOJHATH XMUMHUYECKUN
DKCIIEPUMEHT (Pa3j0KEHHE IEPOKCUIA BOAOPOJIA B IPUCYTCTBUU KaTaINA3aTOpa,
onpeaereHre Cpeabl paCTBOPOB BEIIECTB C MOMOLIBIO YHUBEPCAIBHOTO UHIMKATOPA,
BIIMSIHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOHN PEAKIIMU, PEaKIUA HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklUUu Ha cyib(aT-, KapOOHAT- M XJIOPHUA-aHUOHBI, Ha
KaTHOH aMMOHMS, PEILICHUE SKCIEPUMEHTAIBHBIX 3a1ad mo TemaM «Metamis» U
«HemeTanb») B COOTBETCTBUHM C ITPAaBUIIAMU TEXHUKH O€30MaCHOCTH MPU 00pAILIEHUN
C BeIleCTBaMM U Ja0OpPaTOPHBIM O00OPYJIOBAaHUEM, MPEACTABIATh PE3YyIbTaThl
XUMHUYECKOTO SKCIIEPUMEHTA B (DOpME 3aMKiCH YPaBHEHUI COOTBETCTBYIOIINUX PEAKIIUIA
1 (GOpMyIUPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB;

cOPMUPOBAHHOCTh ~YMEHUI KPUTHYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(popManuMIo, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCcOBOMU
KOMMYHUKaIK, IHTepHET U ApYTHX);

c(hOpMHUPOBAHHOCTH YMEHUH cobJro1aTh npaBuia AKOJIOTUYECKHU
11€J1eCO00Pa3HOrO MOBEACHUS B OBITY U TPYAOBOM JESITEILHOCTU B LEISIX COXPAHEHUS
CBOEr0 3J0pOBbS W OKpYXarolleld NPHUPOJHOM Cpelbl, OCO3HABaTh OIACHOCTH
BO3JICHCTBUSI HA JKHUBBIE OPraHU3Mbl ONpPENENEHHBIX BEUIECTB, MMOHUMAas CMBICI
nokazaresns [1/IK, mosicHaTh Ha mpumepax crocoObl YMEHbILIEHUS U MPEAOTBPALEHUS
MX BPEIHOI'O BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

UIg 00YyYaromMXCS C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJAX I[IO3HAHMUS BEUIECTB U
XUMHUYECKHUX SIBJICHUI;

JUTSI CIIETIBIX U CIA00BUIAIIMX 00YUAIOIIMXCS: YMEHUE UCTIOIB30BATh Pebe(HO-
TOYEUHYIO cucTteMy obo3HaueHuit JI. bpaiins ans 3anucu xumuaeckux Gopmyi.



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

1. Xumus. 10 knacc. ba3oBblil ypoBeHb: yueOHUK JiJ1s1 00111€00pa30BaTEIbHbIX
yupexaenuit / O.C. I'abpuensn.—M: «lpodar, 2016

2. Opraanyeckas XUMHsI B TECTaX, 3aj1a4ax, ynpaxkaenusx. 10 kimacc:
yueb.mocobue s obieoopazonar. yupexaenuit / O.C. I'abpuensn, WU.I.
Octpoymos, E.E. Octpoymona. — 3-¢ u3., crepeotnir. — M.: JIpoda, 2005. — 399,
[1]c.

3. Penerurop no xumuu / nox pen. A.C. Eroposa. — U3a. 30-e. — PoctoB u//1;
®denukc, 2010. — 762, [1] c.: un. — (AOGUTypueHT).

4. EI'D 2012 Xumus. Tunossie TectoBrlie 3aganus / FO.H. Mensenes. — M.:
HN3nmaTenabcTBO

«Oxk3ameny», 2012. — 111,

5. Otnumynuk EI'D. Xumus. Pemenue cinoxubix 3aaad. [log pegakiuein A.A.
Kasepunoii / ®UIU. — M.: Unarennext-Lentp, 2012. — 200c.

6. Enunblii rocynapctBeHHbIN 3x3ameH 2012, Xumus. YHuBepcaibHbIe
Matepuanbl A noarotoBku ydamuxcs / OUIHN. — M.: Uarennext-Lentp, 2009.
—272c.

7. T'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A. Knura ajis yauresns.
Xumus. 10 kn.bazoBelit ypoBeHns: Metonanueckoe nocodue. — M.: [Ipoda

8. Xomuenko N.I'. Pemenne 3agau mo xumuu. — M.: OO0 «3narensctBo HoBasg



Bomnay, 2005. — 256c¢.
9. Xomuenko I'.I1. Xumus 115 mocTynarmux B By3bl: Yued.mocobdue. — M.
Bricur.mk., 1985. — 367 c., ni.

10. I'muakaH.JI. O6mas xumus. MznarensctBo «MHTErpan-mpece» - M.: 2005

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. I'abpuensa O.C. [Iporpamma kypca xumuu i 8-11 kiaccon
o011eo0pa3oBaTeNbHBIX yupexaeHuit. — M.: [lpoda, 2016.

2. TI'abpuensu O.C. HacronbHas kaura s yaurens. M.: biauk u K, 2008.

3. Xumus. 10 knacc: KOHTPOJIBHBIE U TPOBEPOUHbIE PaboThI K yueoHuky O.C.
["aOpuensna

«Xumus. 10 knacc. bazossiii ypoenby / O.C. I'abpuensu, [1.H. Bepeskun, A.A.

VYmakoBa u ap.. — 3-¢ u3., crepeorurt. — M.: JIpoda, 2010. — 253, [3] c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1.«Enunas xomnexus Hudpoeix O6pazoBaTenbHbIX PecypcoBy (Habop
udpoBsIX pecypcoB k yueonukam O.C. I'adbpuensna) (http://school-
collection.edu.ru/).

11. http://him.1september.ru/index.php— sxypran «Xumus».

2. http://him.1september.ru/urok/-Matepuansl K ypokxy.

3. http://formulad4.narod.ru Kypc opraanueckoit xumuu 3a 10 kiace



4. http:/www.schoolchemistry.by.ru IlIkonbHast XumMus - CipaBOYHUK

5. www.edios.ru — Diaoc — eHTp TUCTAHIIMOHHOTO 00pa30BaHHUs

6. www.km.ru/education - yueOHbIe MaTepHalibl U CI0BapH Ha caiite « Kupumt u
Medoauii»

7. http://djvu-inf.narod.ru/ - sanexTpoHHas 6ubIMOTEKA



KoaudecTBO 9acoB

DJIEKTPOHHbBIE

Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsl

IIpeqmeT opraHUdecKON XUMIH, €

1 pest P 1 01.09-02.09
BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHHE
Teopust cTpoeHUs OPraHUYECKUX

2 coenquHeHuil A. M. Bytieposa, eé 1 05.09-09.09
OCHOBHBIE€ MOJIOKEHUS
[IpencraBnenue o knaccuduxanuu
opraHuyeckux Beuects. Homenknartypa

3 P o P 1 12.09-16.09
(cucremaTuyeckasi) ¥ TpPUBHAIHHBIC
Ha3BaHUs OPTaHUYECKHUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHUE,

4 . 1 19.09-23.09
TOMOJIOTUYECKHM AT
Meran u 3TaH — OpocTenIme

5 1 26.09-30.09
MIPEICTABUTENH AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 03.10-07.10
OTWIIEH U IPONUIIEH — MPOCTeHIIne

7 1 10.10-14.10
MPEICTABUTENH AJIKEHOB
[Ipaktuueckas padota Ne 1. «llomyuenue

8 P P . i 1 1 17.10-21.10
ATUJICHA ¥ H3YYCHHUE €TO CBOMCTBY
Ankanuensl. byraauen-1,3 u

9 MetunoyraaueH-1,3. Ilonyaenue 1 24.10-27.10
CUHTETUYECKOI0 KayuyyKa U PE3UHBI




AJKUHBL: cOCTaB X1 OCOOEHHOCTHU
CTPOEHUSA, TOMOJIOTUYECKUI PSI.

10 Lo 07.11-11.11
AlneTuieH — MpOCTEHIINN [TPEICTaBUTEND
QIKMHOB
Bpluncnenus 1o ypaBHEHHIO XUMUYECKOU

11 14.11-18.11
peakuuu
ApeHbl: 6eH301 U TOIyoJ. TOKCUYHOCTh

12 21.11-25.11
apeHoB
I"'eneTnueckas CBSA3b YIII€BOJOPOJIOB,

13 T AOpOA 28.11-02.12
IPUHAJISKAINX K Pa3IMYHbIM KJlaccam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE 05.12-09.12
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
[TpuposHbIE HCTOYHUKH YTIEBOIOPOAOB:

15 NPUPOHBII ra3 U MOMyTHbIE HeDTSIHbIE 12.12-16.12
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
KonrtponsHas pabota no pazaen

16 P P pasAsy 19.12-23.12
«YTIeBOIOPOIBI»
[IpenenbHbIE OTHOATOMHBIE CITUPTHI:

17 per 8 P 09.01-13.01
MeTaHOJ U 3TaHoj. BooponHas cBs3b
MHoOroaTOMHBbIE CIIUPTHI: ATUIEHTIIUKONIb U

18 16.01-20.01
[JIALEPUH
DEHOI: CTPOEHHUE MOJIEKYIIBI, (PU3NYECKUE

19 P o 4 ¢ 23.01-27.01
Y XUMHUYECKUE CBOMCTBA, IPUMEHEHNE
Anpaerupasl: GpopManbAETU U

20 ACTHIbI: op ACTHA 30.01-03.02

arnetanbaernn. AneTod




OHOOCHOBHBIE MTpEeNIbHBIE KapOOHOBBIE

21 06.02-10.02
KHCJIOTBI: MypaBbUHAsI U YKCYCHas
[TpakTuueckas padora Ne 2. «CBoiicTBa

22 . 13.02-17.02
pacTBopa YKCYCHOU KHCIIOTBI»
CreapuHOBast U OJICMHOBAsI KUCIIOTHI, KaK

23 MIPEACTABUTENH BBICIINX KAPOOHOBBIX 20.02-22.02
KHUCIIOT
Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX

24 ’ 27.02-03.03
KHCJIOT, IX MOIOIIIee JACHCTBUE
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIHN3 CIIOKHBIX 06.03-10.03
3¢upoB
Kupsl: runponus, npuMeHeHue,

26 P AP p 13.03-17.03
Ouojoruveckas poib KHUPOB
VYrieBobl: cocTaB, KiacCU(pUKAITHSI.

27 Baxneiimme npeactaBuTeNu: TIII0K03a, 20.03-23.03
dbpykTo3a, caxaposa
Kpaxman u nemnroino3a Kak IpupoIHbIe

28 P prpon 03.04-07.04
MOJTUMEPHI
KonTponpHas pabora no pazaeny

29 «Kucnopoaconepxaiine opraHuuecKue 10.04-14.04
COETUHEHUS

30 AMMHBI: METHJIAMUH U aHUJIMH 17.04-21.04
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbIE

31 OpTraHWYECKHUE COSAMHEHUS, X 24.04-28.04

ononoruueckoe 3Hauenue. [lemTuanl




benku xak npupoaHsie

32 1 02.05-05.05
BBICOKOMOJICKYJISIPHBIE COSTMHECHUS
OCHOBHBIE TTOHATUS XUMHU

33 o 1 10.05-19.05
BBICOKOMOJICKYJISIPHBIX COSAMHEHUIN
OCHOBHEBIE METOIBI CHHTE3A

34 BBICOKOMOJICKYJISIPHBIX COEIMHEHUH. 1 22.05-25.05
[TnacTMaccel, Kay4yku, BOJIOKHA
OCHOBHBIE METOIBI CHHTE3A

35 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM. 1 28.05-31.05
[ImacTmaccel, KaydykH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 35

I[TPOT'PAMME




		2023-10-23T16:02:28+0300
	Флоренкова Людмила Александровна




