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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
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrPaMMBI CpeaHEro oOmiero o0Opa3zoBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peaIn3ylonx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
o0mieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuenrtyanbHble nmonoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, IOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM 3TallOM pealuM3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacarTcs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH OOOCHOBAHHOTO 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 crenuPuKd HayKd XUMHH, €€ 3HA4eHHS B TO3HAHWM TMPUPOJBI U B
MaTepUalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENEeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MIpaeT 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
OPUPOJIbI U YENIOBEKa, KOTopoe (popMHpyeTcs B XMMUU Ha OCHOBE MOHHUMaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMu, XMMHS cTajia
HEOTHEMJIEMOMN YacThI0 MUPOBOU 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 — CHIPbEBOM,
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
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO 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 JAHHOM CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQopMUpoBaHa B MPOTrpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
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
coequHeHu. B Kypce  OpraHM4eckod  XUMHM  MOJY4YalOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriaoMm 3peHUss B mpeameTe «XuMmus» 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» 00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



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

Envnas cucrema 3HaHMM O BOXKHEWIIIUX 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 CIOCOOCTBYIOT TOHMMAaHHUIO B3aUMOCBS3M XHMHUH C JAPYTUMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUM XUMUU, TOMOTalOT BBITYCKHUKY OPUEHTUPOBATHCSA B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, 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 YPOBHS H3Y4YEHUS
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 CTPOCHUEM, ITO3HABAEMOCTh MIPUPOIHBIX SIBJICHUMN MyTEM IKCIIEPUMEHTA
U peIICHUsS TMPOTUBOPEUYUM MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MIPEAMOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU 3KOJOTHUECKUX MpodieM, a
Takke MpoOJIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMHUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHHE JIJIST PA3IMIHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mpemnojgaBaHWs XWMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeaHero odiero oopa3oBaHus, IPH ONPEICICHUH
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON 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.



CornacHO JaHHOW TOYKE 3PEHMs TJIaBHBIMU LEISIMH H3y4U€HHUs IpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC TOHATHS, (PYyHIAaMEHTAIBHBIC 3aKOHBI U TEOPUH 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 PEaAKITNil, HEOOXOIUMBIX JIJIsi MPUOOpETEHUST YMEHUN
OPUEHTHPOBATHCSI B MUPE BEIIECTB W XMUMHUYCCKHUX SIBICHHH, MMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OJKCIEpUMEHTa, COOMIOJIEHUEM  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 obOpazoBanus. CerogHs B
MPETOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE COJEep>KaHusl OOy4yeHus, OPHEHTHPOBAHHONM Ha MOATOTOBKY
BBIIIYCKHHMKa 00111€00pa30BaTeIbHON OpraHu3alluy, BIAJCIONIET0O HE HabopoM
3HaHWM, a (QYHKIIMOHAIBHON TPAMOTHOCTHIO, TO €CTh CIMOCOOAMU W yYMEHUSIMHU
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:

amanraius 0OyJaromMxcsi K YCIOBUSAM ITWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBaHnne y OOy4aromMxcs KIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMMBIX TSI IPUOOPETECHHUSI OTIBITA JIEATETLHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XHMHH, a TaKXKe JUIsl OIEHKH C TO3HIMA IKOJOTHYECKOMN
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
4eJI0BeKa U MPUPOIHYIO CPEIY;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CIOCOOHOCTEH 00YJarOMINXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHKE U Pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaroumxcss YyOeXIEHHOCTH B T'yYMaHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJIE U CBOEMY 3[0POBBIO, a TaKKe NPUOOpPETEHHs 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 obsacTu «EcrecTBeHHO-HayUYHbIE
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 TI0JI0keHUsA. CTPYKTYpHBbIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHWYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpUBHAJIbHbIE Ha3BaHUs
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJl OpPraHUYeCKHX BEUIECTB, HAOIIOJEHHWE M OIKUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATALlMU, OKHUCIEHUS 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, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTYUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBSI3b MEXIY YIJIEBOAOPOJAMH, MPUHAMICKAIIUMU K PA3IMUYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTalUTUYECKUil), muposu3. I[IpoayKTsi
nepepadoTky HepTH, UX TPUMEHEHUE B MMPOMBIIUICHHOCTH U B ObITy. KameHHBIIH
yTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
MIPOBEICHNE MPAKTHIECKON PabOThI: TIOJyUYCHHUE STUIICHA M M3yUYCHUE €T0 CBOWCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOAYKTA PEAKIHUH MO W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB WX MPOJAYKTOB PEAKIINM ).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHblE OJHOATOMHBIE CHOUPTBI. METAaHOI W 3TAaHON: CTPOEHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUud C AaKTUBHBIMU METaJIaMU,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEeHHe. BojopoaHble CBSI3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COHUPTHl. ODTWICHIJUKOIb W  TJMIEPUH: CTPOCHHUE,
buznueckue W XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

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

Anpneruiel U Kemouwvl. DopMmanbpleru, aneTanbACTHN:  CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
Kaue€CTBEHHBIC PEAKIINH), OJYyYCHUE U TPUMEHEHHUE.

OHOOCHOBHBIE MpeieNIbHbIC KApOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYyCHAs
KHUCJIOTBI: CTPOCHUE, PU3NUECKUE U XUMUUYECKUE CBOMCTBA (CBOMCTBA, 00IIME ISt
KJIacca KUCTIOT, peakius dTepudukanuu), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIUX KapOOHOBBIX KMCJIOT, UX MOIOIIIEE JICHCTBUE.

CnoxHble 2(QUpbl KaK MPOU3BOJAHBIE KAapOOHOBBIX KHCIOT. ['maponus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb JKUPOB.

VYrneBompl:  cocTtaB, KjacCHUUKAIMS  yriaeBOJAOB  (MOHO-, JHU- U
nonucaxapuibl). ['7roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3UIECKUE U XUMUYECKHE CBOMCTBA (B3aMMOICUCTBHUE C THAPOKCHIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHne,
Opo’KEeHHE TIIIOKO03BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
uemono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAONIOJCHHE U ONMHMCAHWE JEMOHCTPAI[MOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusioM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3laumopeicTBHE Kpaxmalla C HOJIOM),
MIPOBE/ICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A30TcoziepKallie OPraHu4eCKUe COCTUHEHUSI.

AMUWHOKHCIIOTHI Kak aM(OTepHbIE OpraHnyeckue coeuHeHus. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiuiuHa). buoiorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

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

DKCIEpUMEHTAIbHbIE METOJIbl M3YyYECHUS BEIIECTB U MX IMPEBpaILCHUI:
HAOJIOICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MIPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHU: MOHOMeED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIIUU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HaKOMJICHUE C 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIaCTMAce,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

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



HAYYHBIX TOHATUN, TaK U TOHATUMN, SBISIONIMXCA CUCTEMHBIMU IS 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, MOJIEKyIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTrocuHTEe3, OMOJIOTMYECKH AaKTHBHbIE BellecTBa (ONKH, YIIeBOIbI, KHUPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

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

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeziesieHusl 3JIEKTPOHOB MO0 OpOUTAIAM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. INEKTPOHHASI KOH(PUTYpaALUsi aTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOIWYECKOr0 3akoHa M llepumoandeckoil cucTeMbl
xuMmudeckux aneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOU TEOPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BELIECTB IO TpyINaM MU MepUOaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHAbI XHMHYECKOM CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeli). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTS.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEILECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB 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
HEOPTraHWYECKON M OpPraHWYecKOM XHMHH. 3aKOH COXPAaHEHHsS MacChbl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xuMuueckoro pasHosecus. [Ipunnnn Jle [lartense.

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

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl W3YyYE€HUS BEIIECTB M WX MPEBPALICHUM:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOpPOJA B MPUCYTCTBUU KaTAJIM3aTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C IOMOILBIO YHUBEPCAIBHOTO UHUKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
IpaKTUYECKON paboThl « BinsiHrEe pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIBb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyeckre CBOICTBA HEMETAJJIOB. AJUIOTPOINHS HEMETAUIOB (Ha MpuUMepe
KHUCJIOpOoa, cephbl, hochopa u yriepoa).

XHWMUYECKHE CBOMCTBA Ba)KHECHUIIMX HEMETAIOB (TaJOreHOB, CEPhI, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoinr cucteMe XMMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



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.

OKCIEpUMEHTAIbHBIE METOJIBI HM3Yy4YEHHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJI0Yei, KaYeCTBEHHBIE PEAKIIMU Ha KaTHOHBI METAJLIOB).

Pacuérurle 3amaun.

Pacuétbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUA U KU3Hb

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

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIHUIAX M[POMBIILIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MAaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKUHMOHHBIE MAaTepUasbl, KpPacKHh, CTEKIO, KepaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS TIPENapaToB OBITOBOM XUMHUH B
ITIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHn4ecKol XumMuu B 11 Kjacce OoCylIecTBISIETCA YEPE3 MCIIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupuKaius, T[epUOJUYHOCTh, HAOJIOJICHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: knerka, opraHu3M, SKocHCTema, Owocdepa, wMakpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

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

TexHoOorHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IMPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTepPHAIIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA [TPOI'PAMMBI [10 XUMHWHN HA BA30OBOM YPOBHE CPEJJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYaIOIIUMUCS MPOTPAMM CPEIHETO OOIIEero
oOpa3zoBaHust (JIMYHOCTHBIM, METANpPEIMETHBIM M TpeaMeTHbIM). HayduHo-meToamueckoil OCHOBOWM aJig pa3paboTKu
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MPOrPaMM CpeHEro oOmiero oOpa3oBaHUs SBISETCS CUCTEMHO-AESITEIIbHOCTHBIN
MOJXOI.

B cooTBETCTBUY C CUCTEMHO-AEATEIBHOCTHBIM IMOJIXOA0M B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPEIMETA
«XuMUS» HA YPOBHE CPEHETO 00111ero 00pa30BaHUs BbIIEIEHBI CIETYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIIMMUCS POCCHUMCKON TpaKJAaHCKOM HWIEHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOSITEIBHOCTH U CAMOOIIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

[[€JICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOCXKJACHUMN JIMUHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX
TpaguIuii 6a30BOM HAYKHU XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCHM JEATEIHLHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU 1IEJIOCTHOM CUCTEME XUMUYECKOT0 00pa3oBaHus;

HaJIM4Yue MPaBOCO3HAHUS SKOJOTUUECKON KyIbTYpPbhl U CIIOCOOHOCTH CTABUThH 1IEIU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTAlOTCS B €IUHCTBE y4eOHOM M BOCHUTATEIHHOU
JESATEIPHOCTH B COOTBETCTBUU C T'YMAHUCTUYECKHUMH, COLUMOKYJBTYPHBIMHU, NYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMHU U
ujeaiaMl POCCUHCKOTO TPAKJAHCKOIO OOIIEeCTBa, MPUHSITHIMA B OOIIECTBE HOPMaMU W TIpaBUJIAMHU TIOBEICHHS,
CIIOCOOCTBYIOIIMMH MPOIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH OOYYaIOIIUXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TpeaMeTa « XUMUs» OTpaxkaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIHLHOU U
MPAKTUYECKOHN JACATEIHPHOCTH 00YJAIOITUXCS TI0 Pea3aIlii IPUHATHIX B 00IECTBE 1IEHHOCTEHN, B TOM YHUCJIEC B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HAHUSI O0YJAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00513aHHOCTEH, YBaXKEHHUS K 3aKOHY U MPABOTIOPSJIKY;



MPEJCTABIICHUS O COLIMATBHBIX HOpMaX U MpaBUJIaX MEXKIUYHOCTHBIX OTHOIIICHHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON MAESITEIBHOCTH MPU CO3/IaHUM YYEOHBIX MPOCKTOB, PEIICHUU YUYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, BBIIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHThI JPYTUX MPU aHAIU3E Pa3IUYHBIX
BUJIOB y4€OHOU J1eITeNbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACIIEIUI0 OT€YECTBEHHOW XUMUH;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHHUSI XMMHH, OCO3HAHUS TOTO, YTO
JOCTHKEHUSI HAYKU €CTh Pe3YJIbTaT ITUTEIbHBIX HAOMIOIEHUN, KPOTIOTIIMBBIX IKCIIEPUMEHTATBHBIX IIOUCKOB, TOCTOSTHHOTO
TpyZa YYEHBIX U MPAKTUKOB;

WHTEpeca W IMO3HABATEJIbHBIX MOTHUBOB B MOJYYCHUHM M TMOCIEAYIONIEM aHaldu3e WH(OpMAIMU O TMEePeIOBBIX
JOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBAThH CUTYallUM, CBA3AHHBIC C XUMUYECKUMU SIBICHUSIMU, U TPUHUMATH OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIUN HPABCTBEHHBIX U MIPABOBBIX HOPM
Y OCO3HAaHME MOCJIECTBUI 3TUX MOCTYIKOB;

4) popMupoBaHNs KyJbTYPbI 310POBbSI:

MOHUMAHMS IIEHHOCTEN 3I0POBOrO M Oe30macHOTo o0pasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

coOMIoIeHNs TpaBMJI OE30MacHOr0 OOpalleHHsl ¢ BeUlecTBaMH B OBITY, MOBCEIHEBHOM JXHU3HM U B TPYIOBOH
JEATEIIbHOCTH;

MOHUMAHUSI IIEHHOCTH TMPaBUJ HWHIWBUIYATBHOTO M KOJUIEKTHBHOTO OE€30MaCHOTO TIOBEJACHUS B CHUTYaIMSIX,
YTPOXKAIOIINX 370POBbIO U KU3HU JIFOJIEH;

OCO3HAHUSI MOCJICICTBUI U HEMPUSATUS BPEAHBIX MTPUBBIYEK (YIIOTPEOJICHHS alIKOT0JIsl, HAPKOTUKOB, KYPEHUS ),

S) Tpy10BOI0 BOCIIMTAHMS:



KOMMYHUKATUBHON KOMIIETGHTHOCTH B Yy4€OHO-HCCIIEIOBATEILCKONW NIEATEILHOCTH, OOIIECTBEHHO IIOJIE3HOM,
TBOPYECKOW U IPYTUX BUAAX JEATCIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE y4aCTHE€ B PEIICHHM MPAKTHYECKHUX 3a/1ay COLMAIIHON HAaNpPaBJICHHOCTH (B paMKaxX CBOEIrO
KJ1acca, IIKOJIbI);

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHIO Mpodeccui pa3jiudyHOro pojia, B TOM YHUCIE Ha OCHOBE NPUMEHEHUS
MPEAMETHBIX 3HAaHUI 110 XUMUH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAJIBLHOM TpacKTopun 00pa3oBaHus, Oyayiien npodeccuu u peann3anuu
COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUH, UHTEPECOB U MOTPEOHOCTEM
00I11eCTBA;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH L[EJIECO00PA3HOr0 OTHOIIEHUS K MIPUPOE, KAK HCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUs I100aTBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX IMPOIIECCOB Ha COCTOSHUE
IIPUPOJHOM U COLIMATIBHOU CPEJIbL;

OCO3HAHMUSI HEOOXOAMMOCTH MCIHOJIb30BAHUS JOCTHXKEHMM XHMHHM JUIsl PEIICHHs BOIMPOCOB PALMOHAIBLHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEMNPUATHS IEUCTBUN, NPUHOCIUIMX BpPEN OKPYKAIOLIEW NMPUPOIHOW CPEAE, YMEHHS NPOTHO3UPOBATH
HEOJIAronpUsITHbIE YKOJIOTHYECKUE TTOCIIECTBUS MPEANTPUHIMAEMBIX ACHCTBUN U PEIOTBPAIATh UX;

HaJM4usl Pa3BUTOr0 HKOJOTHUUECKOTO MBIIIJIEHUS, YKOJIOTUYECKOW KYJIbTYpbl, OMbITA JEATEIbHOCTH AKOJIOTHUECKOMN
HaIpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COIMAILHOW MPaKTHUKE,
CIIOCOOHOCTH Y YMEHHSI aKTUBHO TTPOTUBOCTOSITH UIEOJIOTUU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM
MPaKTUKH;

MOHUMAaHUS CHEeUU(PUKU XUMHU KaK HayKd, OCO3HaHHS €€ posii B (POPMUPOBAHUU PAIMOHATIBLHOIO HAYYHOTO
MBIIUIEHUS, CO3JaHUM LEJIOCTHOTO MPEJCTaBIEHUs 00 OKpYKAloLIEM MHpPE KaK O €IMHCTBE NPHUPOAbI M YEJIOBEKa, B
MO3HAHUU TTPUPOHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;



yOeXKIEHHOCTH B 0COOOH 3HAYMMOCTH XHUMHUHU [IJI1 COBPEMCHHOW IMBUIM3AIMHA: B €€ TyMaHHUCTHYECKOM
HaIpPaBJICHHOCTH W Ba)XHOM POJIM B CO3JaHWU HOBOW 0a3bl MaTEepUaIbHON KYJIbTYpPbl, PEUICHUU TIIOOANBHBIX MPOoOeM
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CBIPhEBOM, SHEPTETUUECKOM, TUIIEBOMN 1 SKOJIOTUUECKON 0€301TaCHOCTH, B pa3BUTHHU
MEJUIMHBI, 00ECTICYEHUH YCIOBUM YCIIEITHOTO TPYAa U SKOJOTUYECKU KOM(POPTHOM KU3HU KaXKIOTO YjieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOJOB IMO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTU HUCIOJIb30BaTh MOJydaeMbI€ 3HAHUS [JIsi aHAdu3a U OOBSICHEHUS SIBJICHUN OKPYXAIOIIEro Mupa u
MPOUCXOMSIINX B HEM U3MEHEHUH, YMEHUS JIeaTh 000CHOBAHHBIE 3aKIIFOUCHUS Ha OCHOBE HAYYHBIX (DAKTOB M UMEIOIIIUXCS
JTAHHBIX C LB NOJIYYECHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIIOJIH30BAaTh XUMUYECKUE 3HAHUS JIJISl PEIICHUs MPOOJIEM B PEaibHBIX JKM3HEHHBIX
CUTyaLUsIX;

MHTEpeca K NO3HAHMIO U UCCIIE0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY O00pa30BaHUIO U caMOOOPa30BaHUIO, K aKTUBHOMY MOJYYEHUIO HOBBIX
3HAHWM 110 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMH MOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3IMuHbIX chepax npodeccnoHanbHOM AesATeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeTtanpeameTHbIE pe3ybTaThl OCBOCHHS yUeOHOro npeaMera « XMMHUs» Ha YPOBHE CPEIHEro o0Iero oopazoBaHUs
BKJIFOYAIOT:

3HaYUMble JUIS  (OPMHUPOBAHUS MHUPOBO33pEHUS OOYydYalOLIUXCS MEXKIUCHHUIUIMHAPHBIE —(MEXIpeIMETHbIE)
OOLIEHAYYHbIE TOHSTHS, OTPAXKAIOIIME LETOCTHOCTh HAy4YHOW KAPTUHBI MHUpPAa U CHEUUM(PHUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, PHEPrus, SIBJIEHUE, MPOILECC, CUCTEMA, HAy4YHBIN (axT,
IPUHLIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCleA0BaHNe, HAOIIOAeHIE, U3MEPEHHE, IKCIIEPUMEHT U IpyTHUE);

yHHUBEpcajbHble YydeOHble IeiicTBHs (TIO3HaBaTellbHbIE, KOMMYHUKATHUBHbBIC, PETYJSATUBHBIC), OOECIEUMBAIOIINE
dbopmupoBaHre (PyHKIIMOHATBLHON IPaMOTHOCTH U COLIMATIbHON KOMITETEHLIUHA 00YyYarouuXcsi;

CIIOCOOHOCTh OOYYaIOIIUXCS HUCIOJIb30BaTh OCBOCHHBIE MEXAMCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCalbHbIe YUeOHbIE IEUCTBUS B TO3HABATEILHON M COLUANILHOM MPAaKTHKE.



MertanpeaMeTHbIe  Pe3yNbTaThl  OTPAKAIOT OBJAJACHUE YHUBEPCATbHBIMH  YYEOHBIMH  TO3HABATEILHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne yHUBEPCAJIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSAIMM:

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITeTILHO (hOPMYJIUPOBATH M aKTyaJU3UPOBaTh IIPoOJIeMy, BCECTOPOHHE €€ pacCMaTprBaTh;

ONpEeNeNATh UETU JEATEeIbHOCTH, 3ajaBasl MapaMeTpbl U KPUTEPUU HUX JOCTUKEHHUSI, COOTHOCUTH PE3YJIbTaThI
JEeSITEILHOCTH C TTIOCTABJICHHBIMHU IIEJISIMH;

KCIOJIb30BaTh IPYU OCBOCHUHU 3HAHUM MPUEMBI JIOTUYECKOTO MBILIIJICHUS — BBIJCISATh XapAKTEPHbIEC MPU3HAKU MOHATUI
M YCTaHABJIMBATh MX B3aUMOCBS3b, MCIIOJIH30BaTh COOTBETCTBYIOIINE MOHATHUS JJII OOBSICHEHHUS OTICIbHBIX (DAKTOB M
SIBIICHU;

BBIOMpATh OCHOBAHUS M KPUTEPUU IS KJIaCCU(DUKAIIUU BEIIECTB U XMMUYECKUX PEaKIUM;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBS3U MEXKYy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTHUBHBIC, JCIYKTHUBHBIC, 10 AHAJOTHH), BBISABIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B pACCMAaTPUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKTFOUCHHS,

MPUMEHSThH B TIPOIIECCE MO3HAHMUSI, UCTIONBb3YyEMbI€ B XUMUU CUMBOJUYECKHUE (3HAKOBBIC) MOJIETH, MPEeoOpa30BbIBaTh
MOJIEIbHBIE TPEJCTABICHUSI — XMMHUUYECKUN 3HaK (CMMBOJI) dJIEMEHTa, XUMUYecKas (popMyra, ypaBHEHHE XUMHUYECKOU
peakiuu — MpU PEIICHUM Y4eOHBIX IMO3HABATEJbHBIX U MPAKTUYECKUX 3aJad, MPUMEHSATh HA3BAaHHBIC MOJICIbHbIC
MPE/ICTaBICHUS ISl BHISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMHUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMHU METOJ0B HAy4YHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH;

dbopMyIHpOBaTh LU U 33]]a4l UCCJICIOBAHUS, KCII0JIb30BATh ITOCTABJICHHBIC U CAMOCTOSITEILHO CHOPMYITUPOBAHHBIE
BOIMPOCHI B KAayeCTBE WHCTPYMEHTA IMO3HAHWUSI W OCHOBBI JUIsi (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUIHLHOCTU
BBICKA3bIBAEMBIX CYXJCHUI;

BJIQJICTh HABbIKAMU  CAMOCTOSITEJIBHOTO  IUIAHUPOBAaHUA WM MPOBEJACHUS  YUYCHHYECKUX  OAKCIEPUMEHTOB,
COBEPIICHCTBOBATh yMEHHUsI HaAOII0JaTh 3a XOJOM IIpollecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro pe3yJbTar,
dbopmynupoBaTh 0000IIEHNS ¥ BBIBOJALI OTHOCHUTEJIBHO JIOCTOBEPHOCTU pE3YyJbTAaTOB UCCIEAOBAHUS, COCTABISATH
000CHOBaHHBIN OTYET O TIPOJIETAHHOM paboTe;



nprOOpeTaTh OMBIT YYCHUYECKON HCCIENOBATENIbCKOW W MPOEKTHOW AESITENbHOCTH, MPOSABIATH CIIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TMOHMCKY METOJOB PELIEHUs MPAaKTUYECKHX 3a]ad, PUMEHEHHIO Pa3IMYHbIX METOJOB
MO3HAHUS.

3) pabora ¢ unpopmManmei:

OPUEHTHPOBAThCSI B PA3JIMYHBIX MCTOYHHMKAX HH(OpManuu (Hay4yHO-TOIYJsApHAs JHUTEepaTypa XHMHUYECKOTO
COJIEpKaHusl, CIIpaBOYHBIE MOcoOUs, pecypchl MHTepHeTa), aHamu3upoBaTh MHPOPMAIUIO PA3IUYHBIX BUIOB U (HOpM
IPEICTABIICHUS, KPpUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(GopMyIMpOBaTh 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe UH(OpMALK, HEOOXOAUMOM I
BBINIOJIHEHMSI YU€OHBIX 3a]1a4 ONPEEIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOATENLHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpencTaBieHuss UHGoOpMauu (CXeMbl, rpaduKH, JUarpaMmbl,
TaOJIUIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYyYHBIH #A3BIK B KadeCTBE CpPEJCTBAa IMpU padboTe ¢ XHUMUYECKOM HHpopManueil: MNpUMEHSTbH
MeXIpeaIMeTHbIE ((PU3NUECKUE U MaTeMaTHYeCKUE) 3HAKU U CUMBOJIbI, POpMYJibl, a00peBUATYpbl, HOMEHKIIATYPY;

UCITI0JIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJAE JAuajiora W/WIW TUCKYCCUH, BbICKa3blBaTh HJIEH,
(bopMyIMpoBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEJIOAKEHHON 3a1auH;

BBICTYNATh C TMpPE3EHTAlUeN pe3yJbTaTOB IMO3HABATEIbHOW MAESTENbHOCTH, MOJYYEHHBIX CaMOCTOSITEIbHO WIIU
COBMECTHO CO CBEPCTHHKAMU IPHU BHINOJHEHUH XMMUYECKOI'O SKCIEPUMEHTA, TPAKTUYECKON pabOThl MO HCCIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peain3alii Y4eOHOro NMpoeKkTa U (POPMyIHpPOBATh BBIBOJIbI IO pe3yiIbTaTaM MPOBEAEHHBIX
UCCJIEIOBaHUM IMyTEM COTIIACOBAHMSI MTO3UIIMHI B X0/1€ 00CYK/IeHUSI U OOMEHa MHEHUSMHU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMU ACHCTBUAMM:

CaMOCTOATENLHO TUIAHUPOBAThH U OCYILECTBIISATH CBOIO MTO3HABATEIBHYIO ACSTEIBHOCTD, ONIpeesssa e€ el 1 3a/1auH,
KOHTPOJIMPOBAaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBATH MpejiaraeMblii alropuT™m ACHCTBUN MpPU BHINOJHEHUU



yueOHBIX U UCCIIEIOBATENIbCKUX 3a/1a4, BBIOUPATh Hanbosee 3GEeKTUBHBIN CIOCO0 UX PELICHUS C y4ETOM MOTYYEHHS HOBBIX
3HAaHUU O BEIECTBAX U XUMHUUYECKUX PEaKLIUAX;
OCYILLECTBIISATh CAMOKOHTPOJIb CBOEH JIESITEIbHOCTH HA OCHOBE CaMOaHaIN3a U CAaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca «OpraHudecKkasi XuMUs OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNA O XMMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIU
XUMHUU B TIO3HAHWM SIBJICHUN TPUPOJBI, B (POPMUPOBAHUM MBIIIJICHUS W KYJIBTYpPhl JIMYHOCTH, €€ (YHKIHOHAIHHOU
rpaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUsI MPAKTUYECKUX 3a]a4 U IKOJOTHUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPENE;

BJIJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPasi BKJIFOYAET: OCHOBOIIOJIATAIONINE MOHATHSA (XUMUYECKUNA DIIEMEHT,
aToM, HJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, SJIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKAas CBSI3b, CTPYKTYpHas
dbopmyna (pa3BEpHyTast U COKpaIIEHHAs ), MOJIb, MOJISIPHASI MAcca, MOJIIPHBIN 00bEM, YTIIEPOIHbIN CKeeT, QYHKIIMOHATbHAS
IpyIa, paguKai, U30MEpPHsl, U30MEPBI, TOMOJIOTUYECKAN Psii, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOI U a30TCOAEPKAIIME
COCIMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOpUs
CTPOECHMSI opraHmyeckux BemecTB A. M. DbByrinepoBa, 3aKOH COXpaHEHUST MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUU SI3bIK XMMHUU; MUPOBO33PEHUECKHUE 3HAHUS, JIEKAILME B OCHOBE IIOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUH, (DAKTOJOTMYECKUE CBEICHHUS O CBOMCTBAx, COCTaBe, MOJY4YEHUHM U O€30MaCHOM HCHOJIb30BAHUU
BOKHEHIINX OPraHUYECKUX BEIIECTB B ObITY U MPAKTUUYECKOU JIESITEIHLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIIATh XapaKTepHbIE TMPU3HAKK TIOHSATHUN, YCTAaHABJIMBATH HX B3aUMOCBS3b,
MCIOJIB30BaTh COOTBETCTBYIOIIME MMOHITHUS [P ONMCAHUHU COCTABA, CTPOCHUS U MPEBPALIEHUN OPTaHUYECKUX COCIUHEHNM;

c(hOpPMHPOBAHHOCTh YMEHHH HCIOIB30BATh XUMHUUYECKYIO CHMBOJIUKY JUISI COCTaBIICHHS MOJCKYJSAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaAIIEHHOW) (POpMyT OpraHMYEeCKHMX BEIIECTB W YPABHEHHH XUMUYECKUX PEAKIIUMH,



W3TOTaBJIMBATH MOJIEITH MOJIEKYJ OPTaHMYECKHX BEIIECTB I WUTIOCTPAMA MX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABINBATh MPUHAICKHOCTh N3YUECHHBIX OPTAaHMYECKUX BEIIECTB IO X COCTABY H
CTPOEHHUIO K OIpEACIEHHOMY KJacCy/TpyIIe COCAMHEHUM (yTiIeBOJOPOAbI, KACIOPOA U a30TCOACpKAIINE COCTUHEHUS,
BBICOKOMOJICKYJIIPHBIE COCJMHEHHUA), JaBaThb MM Ha3BaHuUs 1o cucrematudeckoi HomeHkinatype (IUPAC), a Ttaxxke
MPUBOJINTHh TPUBHAJIbHBIC HA3BAHUS OTACIIBHBIX OPTAaHMYECKUX BEIICCTB (ITHICH, MPOMIIICH, alleTUJICH, YTHJICHTIINKOIb,
ruepus, ¢eHon, (opMmanpaerus, aneTalbIeru]l, MypaBbHHAas KHCIOTa, YKCyCHas KHCIIOTa, OJEMHOBAas KHCJIOTa,
CTeapUHOBAasI KUCJIOTA, TIII0K03a, GPYyKTO3a, Kpaxmall, IeJUTI0N103a, TIUIIKH);

c(hOpMHPOBAHHOCTh YMEHHS OMPEIEIATh BUIb XMUMUYECKOW CBSI3M B OPraHUYECKHX COCAMHEHUSIX (OJAMHAPHBIE U
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKECHHSI TEOPUH CTPOSHUS OpraHuYecKuX BemecTB A. M. bytieposa mis
OOBSICHEHHS 3aBUCHUMOCTH CBOMCTB BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MACChI BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHUE, (PU3MUYECKUE U XUMUYECKUE CBOMCTBA THUIIUYHBIX
MPEICTaBUTENICH PA3IMUHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, dTHIICH, MPONWICH, alleTUIeH, OyTaaueH-1,3,
MeTHI0yTaaueH- 1,3, 6eH301, METaHOJ, TAHOJ, dTHJICHTIIUKOJb, TTUIEPUH, (PeHO, alleTanbAeru], MypaBbUHAs U YKCyCHAS
KHCTIOTHI, TII0K03a, Kpaxmal, [eJUTI0I03a, aMUHOYKCYCHAs KUCIIO0TA), WIUTFOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXIy HUMU
YPaBHEHUSMH COOTBETCTBYIOIIMX XUMUYCCKUX PEAKITUI C HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTIIEBOJIOPOTHOTO CHIpbs (He(PTh, MPUPOIHBIN T'a3, YroJib),
CIIOCOOBI UX TIEPEPA0OTKHU U MPAKTUUECKOE MPUMEHEHHE MPOIYKTOB MepepadboTKu;

c(hOpPMHPOBAHHOCTh YMEHHI MPOBOAWTH BBIUYMCICHUS N0 XUMHUYECKUM YpaBHEHUsSM (Macchl, 00bEMa, KOJIMYECTBA
HCXOJTHOTO BEMIECTBA WM MPOAYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO IMO3HAHMUS, UCIIOJIb3yEeMbIX
B XMMUU TIPH U3yYEHUU BEIIECTB U XUMUYECKUX SBJICHUU (HAOIIO/IeHUEe, U3MEpPEHUEe, HKCIIEPUMEHT, MOJICITUPOBAHHUE),
WCITOJIB30BATh CUCTEMHBIC XHMMHUYECCKUE 3HAHUS IS IPUHATHUS PEIICHUH B KOHKPETHBIX KU3HCHHBIX CUTYAIHSX, CBI3aHHBIX
C BEIICCTBAMHU U UX MPUMCHCHHEM;



chOPMHUPOBAHHOCTh YMEHUW COOMIOJATh TMpaBWia IMOJH30BAHUS XHMHYECKOWM TIOCYI0M U Ja0OpaTOpHBIM
o0OpyZOoBaHUEM, a TaKXKe MpaBuja OOpaIeHUs C BEMIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH TIO BBITIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIIBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUIAHUPOBATH M BBIMIOJHATH XUMUYECKUN SKCIEPUMEHT (IIPEBpAILICHUS] OPraHUYECKUX
BEILECTB MPU HAIPEBaHUH, MOJYyUYECHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB, KAU€CTBEHHbIC PEAKIIMU OPTaHUYECKUX BELIECTB,
JIeHATypanus OCIKOB MPY HAarpEBaHHH, I[BETHBIE PEAKITNN OCJIKOB) B COOTBETCTBHUHU C MPABWJIAMH TEXHUKHA 0€30TIaCHOCTU
P 0OpAIEHUH C BEIECTBAMH U JIA0OPATOPHBIM 000pYAOBaHUEM, ITPEACTABIISTH PE3YIHTATHl XUMHYECKOTO SKCTICPUMEHTA
B (hopMe 3arrcu ypaBHEHUN COOTBETCTBYIONMIUX pPEeaKIuii U GOpMYIHPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATH XUMHUYECKYI0 HH(POPMAIMIO, MOJYYaeMYI0 U3 Pa3HBIX
MCTOYHUKOB (CpeJICTBA MAacCOBOM uH(popManuu, UHTEpHET U IpYyTUX);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUiIa SKOJOTHYECKH 1IeTIECO00Pa3HOTO TOBEICHUS B OBITY M TPYIOBOM
NEATETLHOCTH B IICNIIX COXPAHEHUS CBOETO 370POBbS W OKPYKAIOIICH NPUPOMHOW CpEdbl, OCO3HABaTh OIMACHOCTH
BO3JICHCTBUSI HA )KMBBIE OPTAHU3MBI ONPECIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMas cMbIci nokazatens [1/IK, moscHsTs
Ha IpUMEpPax CoCcOObl YMEHBIIECHUS U TPEAOTBPAICHHUS UX BPEHOTO BO3JICHCTBUS Ha OPTraHU3M YEJIOBEKA;

JUIsT OOyYaroIIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0pPOBbS: YMCHHE TNPUMEHSATHh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO[aX MMO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHU;

JUJISL CTIETIBIX M CIIA0O0BUISAIIUMX 00YyYaIOIMMUXCsl: YMEHHUE UCI0JIb30BaTh PelIbe(pHO-TOUCUHYIO CUCTeMy 0003HaueHuit JI.
bpaiins s 3anucu xumudeckux Gopmyi.

11 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO011as 1 HeopraHuuecKasi XUMUs OTpaxkaroT:

c(OpPMHUPOBAHHOCTh MPEACTABICHUI: 0 XMMUYECKON COCTaBISIONIEH €CTECTBEHHO-HAyYHOW KapTHUHBI MHUPA, POJIU
XUMUU B TIO3HAHWM SIBJICHUN TPUPOABI, B (POPMUPOBAHUU MBIILIEHUS U KYJIbTYpPbl JIMYHOCTH, €€ (YHKUIHOHAIBHOU
I'PaMOTHOCTH, HEOOXOIUMOM ISl pelIeHHs] MPAKTUYECKUX 3a/1a4 U DKOJOTHYECKH 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO U IIPUPOJHOU CPELE;



BJIQJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOpask BKIIOYAET: OCHOBOMOJIATAIOIINE MOHATUS (XUMUYECKUI JJIEMEHT,
aTOM, H30TOIl, S-, P-, d- 3JEKTPOHHBIC OPOWTAIM ATOMOB, WOH, MOJICKYJd, MOJIb, MOJISIPHBIA OOBEM, BAJICHTHOCTD,
ANEKTPOOTPULIATENBHOCTD, CTETIEHh OKUCIICHUS, XUMUYECKasl CBsI3b (KOBAJICHTHAs, HOHHAS, METAININYECKasi, BOJIOPOIHAs),
KpUCTAJUTMYECKasT PEHIETKA, TUIbl XMUMHUYECKUX PEAKIUM, pACTBOP, SJIEKTPOJIUTHI, HEAIEKTPOJUTHI, IEKTPOIUTHUECKAS
JUCCOIIMAIIHS, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOHN peakiii, XMMHUUYECKOE PABHOBECHUE); TEOPUH U 3aKOHBI
(Teopust AAEKTPOTUTUUECKON AUCCOIMAlMU, Iepruoandeckuid 3axoH Jl. 1. MenpeneeBa, 3aKOH COXpaHEHUSI MaCChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU MTPU XUMUYECKUX PEAKIUAX ), 3aKOHOMEPHOCTH, CAMBOJIMUYECKUH SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE IMOHMMAHHUS NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUU,
(dakToJOTMYECKUe CBEJEHHUS O CBOMCTBAaX, COCTaBe, IOJyYeHHMH W O€30MacHOM HCIIOJIb30BAHUU Ba)KHEHIIHMX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM NEITEILHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUHN BBIABIIATh XapaKTepHbIC MPU3HAKK TOHSATUN, YCTAHABJIMBAaTh MX B3aUMOCBS3b,
MCIIOJI30BaTh COOTBETCTBYIONINE MOHATHUS MPU OMMCAHUN HEOPTaHUUECKUX BEIIECTB U UX MPEBPAILICHUII;

c(hOpMHPOBAHHOCTh YMEHUH HCIIOIH30BATH XUMUYECKYIO CUMBOJIMKY JIJISI COCTaBIICHUS (POPMYJT BEIIECTB U YpaBHEHUMN
XUMHUYECKUX peakinii, cucreMarnyeckyto HomeHkiatypy (IUPAC) u TpuBnaibHble HA3BaHUS OTICIbHBIX HEOPTAaHUUYECKUX
BEILIECTB (yrapHbIi ra3, yrieKuciblil ra3, aMMHak, raiéHasi MU3BeCTh, Heral¢Hasi U3BECTh, MUThEBAs CO/Ia, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM OTPEEATh BaJIGHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX PJIEMEHTOB B COCTUHEHUSIX
Pa3JIMYHOTIO COCTaBa, BUJ XMMHUYECKON CBsI3M (KOBAJEHTHAs, MOHHAs, METAJUINUECKasi, BOJOPOIHAS) B COCTUHECHUSX, TUII
KPUCTAILUTMYECKON PEMIETKH KOHKPETHOTO BEIlleCTBA (aTOMHAsI, MOJIEKYJISIpHAs, HOHHAS, METAJJIMYECKAs ), XapaKTep CPebl
B BOJIHBIX PAaCTBOpaxX HEOPraHUYECKUX COCTUHEHHUII;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABJIMBATh MPUHAJICKHOCTh HEOPTraHWYECKUX BEIIECTB MO HX COCTaBy K
OMpeIeIEHHOMY KJIacCy/TpyMie COeAMHEHUM (ITPOCThIE BEIIECTBA — METAJIBI 1 HEMETAJUIbl, OKCUJIbI, OCHOBAHUSI, KUCJIOTHI,
amM(pOTepHBIC TUAPOKCHUIBI, COJTH);

c(hOpMHPOBAHHOCTH YMEHHUM PaCKPBIBATh CMBICT Mepruoandeckoro 3akoHa J[. 1. MenneneeBa u 1eMOHCTPUPOBATH €TO
CUCTEMATU3HUPYIOIIYI0, O0BICHUTEIHHYIO i MPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMHUPOBAHHOCTh YMEHU XapaKTEPU30BATh AJICKTPOHHOE CTPOSHUE aTOMOB XUMHYECKUX DJIEMEHTOB 1—4 nepruooB
[lepuomuueckoit cuctembl xumuueckux aiemMeHToB JI. M. MeHneneeBa, MCNONb3ysl MOHATUS «S-, P-, O-3JCKTPOHHBIC



opOUTANINY, «IHEPTETUUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U MX
COEQMHEHUH M0 neproaam u rpynnam [lepuognueckont cucreMsl xumudeckux 3semeHToB . 1. Menneneesa;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUICCKHE CBONCTBA HEOPTAaHUIECKHUX BEIIESCTB
pPa3IMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHME TE€HETUYECKOM CBSI3M MEXK]Yy HEOPraHWYECKMMHU BEIIECTBAMU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIMIA;

c(hOpPMHPOBAHHOCTh YMEHUS KJIACCH(PUITUPOBATh XUMHUCCKHIE PEAKITUH IO PA3TMIHBIM MMPU3HAKAM (YHCIIY U COCTABY
pearupyronmx BEIMIECTB, TETUIOBOMY 3P GhEKTy peakiny, WU3MEHEHUIO CTETCHEW OKHCICHHS JIEMEHTOB, OOpaTUMOCTH
peaKkIfy, y4acTHIO KaTaau3aTropa);

c(hOpMHPOBAHHOCTh YMEHUM COCTABIIATH YPAaBHEHUS PEAKIIUN Pa3IMUHbBIX TUIOB, MTOJTHBIC U COKPAIIEHHBIC YpaBHEHUS
peakiuii HOHHOTO OOMEHA, YUUTHIBAS YCIOBHUS, PU KOTOPBIX 3TU PEAKIUU UIAYT O KOHIIA;

c(hOpPMUPOBAHHOCTh yYMEHUW TPOBOAUTH PEAKIMU, MOJATBEPKIAIONIME KAYECTBEHHBIM COCTAaB Pa3IMUHbBIX
HEOPraHUYECKHUX BEIIECTB, PACTIO3HABATH OIBITHBIM ITYTEM UOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKHUX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHH pacCKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIU IMOCPEICTBOM
COCTABJICHHSI SJIEKTPOHHOTO OajaHca ATUX Peakluid;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTH CKOPOCTU XMMHUYECKOW PEAKIUU OT PA3TUYHBIX (haKTOPOB;
XapakTep CMEIICHUSI XUMUYECKOTO paBHOBECHS B 3aBUCUMOCTH OT BHEIIHETo Bo3jaeiicTBus (nmpuniun Jle [llatense);

c(hOpMHPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh XHWMUUYECKHE IPOIIECCHI, JIEKAIIME B OCHOBE MPOMBINIJIEHHOTO
MOJIYYCHHUS] CEPHOM KHCIIOThI, aMMHAKa, a TaKke CHOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIIAX U
HKOJIOTUYECKUX MTPOOIeMax XMMHUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYMCIICHUS C HMCIOJIb30BAHMEM TMOHSITHS «MaccoBasi JIOJS BELIECTBa B
pacTBOpe», OOBEMHBIX OTHOIICHH Ta30B MPU XUMUYECKUX PEAKIUAX, MACChI BEIIECTBA WM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, MacCe WM 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMU BEIIECTB, TEIIOBOTO 3(pdekTa peakinu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPAILICHUS U COXPAHEHUSI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COONIOJATh TMpaBUjia TIOJIb30BAaHHMS XHUMHYECKOHW TOCYI0H H Ja00paTOpHBIM
o0opy/loBaHMEM, a Tak)Xe MpaBwiia OOpallleHHs C BElIeCTBAMHW B COOTBETCTBUU C HMHCTPYKIIUSMH I10 BBIMOJHEHHUIO
71a00pPaTOPHBIX XUMUYECKUX OTIBITOB,;



c(hOPMHUPOBAHHOCTh YMEHUU TUIAHWPOBATH WM BBHITIOJHATh XHUMHYECKHN SKCIEPUMEHT (Pa3IOoKEeHHE TEPOKCHIa
BOJIOpPOZa B TPUCYTCTBHHM KAaTajan3aTopa, OMPEICIICHHE CpPEeAbl PAaCTBOPOB BEIIECTB C MOMOIIbIO YHHUBEPCAIHLHOTO
WHUKATOPA, BIUSHUE PAa3IMYHBIX ()aKTOPOB Ha CKOPOCTh XMMHYECKOM PEaKIINU, peaKIIni HOHHOTO 0OMEHa, KaueCTBEHHBIC
peakiuu Ha cyib(ar-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHUSI, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/a4 [0 TeMaM
«Metamnbs» u «HemeTasl») B COOTBETCTBUU C MPABUJIAMH TEXHUKU O€30MACHOCTU MpU OOpaIIeHUH C BEIIECTBAMU U
7abopaTopHEIM 000PYJOBAaHUEM, MPEACTABIATh PE3yJIbTAaThl XUMHUYECKOTO JKCIEpUMEHTa B (OpME 3alicy ypaBHEHUN
COOTBETCTBYIOIINUX PEAKIIUN U (hOPMYITHPOBATH BHIBOJBI HA OCHOBE 3THUX PE3yJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYI0 HH(POPMAIMIO, MOJYYaeMYI0 U3 Pa3HBIX
MCTOYHUKOB (CpPEJICTBA MACCOBOM KOMMYHHKaIUU, IHTEPHET U IpYyTrux);

c(hOpMHPOBAHHOCTh YMEHUH COOJI0/IaTh MPaBUiIa HKOJIOTHYECKHU 1EJIECO00pa3HOT0 MOBEACHUS B OBITY U TPYJIOBOM
NEATETLHOCTH B IICNIIX COXPAHEHHS CBOETO 370POBbS W OKPYKAIOIICH NPUPOMHOW Cpedbl, OCO3HABaTh OMACHOCTH
BO3JICHCTBHSI HA )KMBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, MOHUMAas cMbICT moka3atens [1JIK, moscHATs Ha mpuMepax
CIIOCOOBI YMEHBIIIEHUS U TIPEIOTBPAIICHHS UX BPETHOTO BO3/ICHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsi OOy4YaloIIMXCAd C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBbS: YMEHHME TNPUMEHATHh 3HAHUS 00 OCHOBHBIX
JTOCTYITHBIX METOJIaX ITO3HAHMSI BEIICCTB M XUMHUCCKHUX SIBIICHHIA,

JUJISL CTIETIBIX M CITA0O0BUISAIIMX 00YYaIOIMMNXCSl: YMEHHUE UCII0JIb30BaTh PelIbe(pHO-TOUCUHYIO CUCTeMy 0003HaueHuit JI.
Bpaitns nis 3anucu XuMudeckux Gopmyl.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/n Kontpoabnsie IlpakTnyeckue

NporpamMmbl Bcero oOpa3oBaTe/ibHbIEC

padoThI padoThI
pecypcsl

Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKON XMMHUH




IIpenmer oprannueckoit xumun. Teopus

11 CTPOCHHUSI OPTAaHHYECKUX COSAMHEHUH A. 3
M. Bytneposa
Uroro mo pazneny 3
Pasznea 2. YriieBoaopoanbl
2.1 [IpenenbHbie yrieBogOPOAbI — aTKAHbBI 2
99 HenpenenbHbie yTIeBOJOPOIbI: ATKECHBI, 5
' QJIKaTUCHBI, AJIKUHBI
2.3 ApomaTH4ecKkue yriaeBoa0pO bl 2
24 [TpupoHbIC HCTOYHHUKH YTIIEBOAOPOIOB U 3
' ux repepaboTka
Wroro mo paszneny 13

Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust

3.1 Cnuptsl. @enon 3

3.9 Anpneruasl. KapOOHOBBIE KHCIIOTHI. 7
' Cnoxubie 3GupbI

3.3 VYriaeBoasl 3
Wroro mo paszneny 13
Pa3nea 4. Aszorcogepikamue OpraHu4ecKue coeJHHeHH

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3
Hroro no paszneny 3
Paspnen 5. BeicokoMoOJIeKy IsIpHbIE COCAUHECHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro mo pazneny 2




OBIIEE KOJIMYECTBO YACOB I1O

34 3 2
I[TPOI'PAMME
11 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenune atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. . Menaeneena
12 Ctpoenue BemniecTBa. MHOrooopasue 4
' BEIECTB
1.3 XUMHYECKUE PEAKIUN 6 1 1
Hroro no paznery 13
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 Meramibt
2.2 Hemeramnsr 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX )
' BEILIECTB
Uroro no pazaeny 17
Pa3znea 3. XuMus 4 :KU3Hb
3.1 XuMus 1 )KU3Hb 4




Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3

IHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tewa ypoka Bcero Kontpospibie  Ipaxririeckie fl[3y‘leﬂl/lﬂ EﬁiﬂoBaTeanme
padoThI padoThI pecypebi
1 [Ipeamer opranM4ecKor XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHs OpraHM4ECKUX
2 coequHenunit A. M. byrneposa, eé 1
OCHOBHBIE MTOJIOXKEHHUS
IIpencraBnenue o kaaccudukanuu
3 opraHuueckux semects. HomeHkaTypa 1
(cucTemaruyeckasi) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 ATKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTMUYECKUH PSJL
5 MeraH n 3TaH — npocTenmne 1
MIPEICTaBUTENH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1




OTUieH U IPONWIEH — IpocTeiine
[IPEACTABUTENH AJIKCHOB

10

[Tpaktuyeckas padora Ne 1. «[lomyuenue
JTUJICHA U U3YYEHUE €0 CBOUCTB

Aunkanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. Iomyyenue
CUHTETHYECKOTO KayuyyKa 1 pEe3UHbI

AJIKHMHBIL: COCTaB 1 0COOEHHOCTH
CTPOCHUS, TOMOJIOTUYECKHH PS/I.
ALIETUIIEH — MPOCTEUIINI
MPEACTaBUTEh AIKHHOB

11

Beruncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12

13

Apensl: 6eH301 1 TOITY0J. TOKCHYHOCTB
apeHoB

I'enernyeckas CBSA3b yII€BOJOPOAOB,
IIPUHAIEKAIUX K Pa3IMYHbIM KJ1accaM

14

[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:
MPUPOHBIN a3 U NOMYyTHbIE HEPTSIHBIE
ra3el, He()Th U MPOAYKTHI €€ IepepaboTKu

15

[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:
MPUPOHBIN a3 U NOMYyTHbIE HEPTSIHBIE
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16

17

KonTponpHas pabota mo pazaeny
«YTII€BOIOPOABD)

[IpenenbHble OIHOATOMHBIE CIIUPTHI:
MEeTaHOoJ U 3TaHoi. BoropoaHas cBs3b




MHoroaTroMHBIE CIIMPTHBI: 3TUJICHTJIIMKOJIb

18
U TIIMLEPUH
@DeHOJI: CTPOCHUE MOJIEKYIIBL,

19 ¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA,
IpUMEHEHHE

20 Anbnernpl: GopmManbaerus u
areranbJeruy. AueToH

21 OnHOOCHOBHBIE IIPE/ieNIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHasl U YKCYCHast

29 [IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBasi ¥ OJIEMHOBAsE KUCIIOTHI, KaK

23 MIPEACTABUTENM BBICIIUX KAPOOHOBBIX
KHCIIOT

24 MBbl1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee IeHCTBHE
CrnoxHble 3(UPHI KaK POU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsr: runponus, npuMeHeHue,
OuoI0rMYecKas pojb )KUPOB
VYraeBojpsl: cOCTaB, KiIaccuuKanus.

27 Baxueilime npecTaBuTeNnu: riIr0Ko3a,
¢bpyxTO3a, caxaposa

)8 Kpaxmai u 1memmosno3a Kak mpupoTHbIe

MOJIMMCEPBI




KonTponpHas pabota mo pazueny

29 «Kucnopojacoaepkaimne opraHndecKue 1
COEUHEHMS»

30 AMWHBL: METHIIAMUH U aHWJIAH 1
AMUHOKHUCIIOTHI KaK aM(OTepHBIE

31 OpPraHHYECKUE COCTUHCHUS, HX 1
Oouosiornueckoe 3uaueHue. Ilentuap
Benku kak mpupoHbIe

32 BBICOKOMOJIEKYJISIPHBIE COSMHEHHUS. 1
KonTponbnas padota

33 OCHOBHBIE TOHATHUS XUMUH 1
BBICOKOMOJICKYJISIPHBIX COCTUHCHUIN
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUM. 1
[TnacTMacchl, kKayqyku, BOJTOKHA

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DIIeKTpOHHAass KOHPUTYpaIus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEH CTPOCHUSI aTOMOB

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMUYECKHX DJIEMEHTOB U X COCAUHCHUM
0 TPYIIAM U Iepuoaam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB J[.J1. MeHaeneeBa
B Pa3BUTHHU HAyKH

Crtpoenue BemecTBa. XMMHUUECKasi CBS3b,

eé BUBbI, MCXaHU3MBI 06pa3OBaHI/IH
KOBAJICHTHOM CBS3H. BO,[[OpOI[HaH CBA3b

BasieHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenenb okucnenus. BeliecTsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIIeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCAMHCHUI.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUS SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiun. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DNEKTPOIUTHYECKAs JUCCOLUALMA.
[Tonstie 0 BogopoaHOM mokasarene (pH)
pactBopa. Peakuyuu noHHOTO OOMEHa.
I'maponu3s opraHnyeckux u
HEOPraHMYECKUX BEIIECTB

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB ¥ pacCTBOPOB COJICH

KonrtponsHas pabota no pazaeny
«TeopeTndyeckue OCHOBBI XMUMHI

14

Mertamisl, UX MOJOKESHUE B
[Teprnonnueckoi cucTeMe XUMHUYECKUX
anemenToB 1. . Menaeneesa u
0COOCHHOCTH CTpOEHUs aToMOB. O01IHe
dbuznyecKre CBOMCTBa METAIIIOB




15

CnaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
PSA HAIIPSHKEHUI METaJIOB

16

17

18

XUMHUYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPUH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COEAUHEHUHN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIUHEHUN

19

[IpakTrueckas padora Ne 2. "Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramns»"

20

21

22

Hemeramibl, uX MOJI0KEHHUE B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menpeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposa)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPBI U
HUX COeOUHEHUU

23

XuMH4ecKue CBOMCTBa a30Ta, hocodpa u
UX COeIMHEHUH

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KpEMHUS
1 UX COEeTMHEHUH

[IpumeHeHne BaKHEUIIMX HEMETAJUIOB U UX
COEeIMHEHUN




26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTtamnabel». Berauciaenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramnsl"»

28

29

30

KonTtponpsHas pabora mo Temam
«Mertamiae» u «HemeTamisiy»

HeopFaHI/I‘ICCKI/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OpPraHu4CCKUC OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHe U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECCTB

31

Poab xumuu B o0ecrieueHuu
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

32

[IpencraBiaenust 06 0OIMMX HAYUHBIX
anHanax HpOMI)IIHJ'IeHHOFO nonyquI/m
Ba)KHEHIIINX BEIIECTB

33
34

Yenosek B MHPE BEIIECCTB U MaTCpHUAIIOB

XuMus U 310pPOBLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 10 xknace/ Kysnenora H.E., I'apa H.H., JI€skun A.H.; mox
penakmueit mpodeccopa Kapiooii A.A., AKIIMOHEpHOE OOIIECTBO

«3narensctBO «lIpocBemienue»

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
P31 xumus 10 ki, PO xumus 11 ki

OnexkTpoHHbIN yueOHUK Ne OpraHudeckas XuMus»



