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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONM MPOTPAaMMBbI  CpeAHEro 001iero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpaszoBarensHOM cTanaapte COO, ¢ yuétom Konuenuuu npenoiaBanus y4eOHOTO
npeaMera « XuMus» B o0pa3oBaTeIbHBIX opraHusamusax Poccuiickoit deaeparium,
pealn3yIoX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOKEHUN
«Ctparerun pa3Butus Bocniutanus B Poccuiickoit @eaepannn Ha nepuoa a0 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K ONPENEIICHUIO
oOmieil ctparernu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUalOIIMXCS CPEACTBAMU
yuebHoro npeamera «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIN
koHuentyanbHble monoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, [0JIy4aeMOe BBIITY CKHUKAMH
o011e00pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUs. OTH ILIEHHOCTH KacarTcs
NO3HAHMS 3aKOHOB NMPUPOAbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJIHON cpexae. Peanuzyercs xumuueckoe oOpa3oBaHHe OOydaromuxcsl Ha
YPOBHE CpeIHEro 00UIEro 00pa3zoBaHus CPeACTBAMU YUEOHOTO IpeaMeTa « XUMHUSI,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPEAEIEHBI B INPOrpaMMe IO XHUMHH C
y4éToM crneuu(pukd HayKu XUMHUHM, €€ 3HauyeHUs B TO3HAHUM MPUPOABI U B
MaTepHalbHON KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENel U MPUHIUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEAHEero OoOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHUSI KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo poyib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILICHUS, B
CO3JaHHE LIEIOCTHOTO MPEACTABICHUS 00 OKpYXKAIOIIEM MHUpPE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (hopMHUpYyeTcs B XMMHUH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIENCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOU KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W >KM3HM KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
CO3UJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAallpaBJiCHA HAa pEUICHUE
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmmxcsi, HEOOXOJUMYI0 UM i1  BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypCchl —
«Opranuyeckas xumus» u «OOImas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO HEOPTaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor XuMuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU WU3YYCHHUU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUsS» cpopMupoBaHa B MporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEeHHI0 ydeOHOro Marepuaja U OO0yCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONPENEIEHHBIX
TEOPETUYECKUX YypoBHSIX. Tak, B Kypce OPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuyeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
IpeJCTaBICHUN 0 cTpoeHuH BeliecTB. CBefeHus 00 H3ydaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHM4eckol  XMMUHU  MOJYyYarOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHbIC
MPEICTABICHUS] O XUMUYECKON CBSA3M, KiIacCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Tonx HOBBIM yTrJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peakimu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHU4ecKas
XUMHS» 00ydYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKLMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs I0NONHsIeTcs B Kypceax 10 u 11 kimaccoB anemeHTaMu
CoZlep KaHMs, UMEIOMMMH KYJIbTYPOJOTUYECKUA W TPUKIATHONW XapakTep. ITH
3HAHMS CIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMHUH C APYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUI XUMUH, IOMOTalOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKHA OCMBICITMBATH HHPOPMAITHAIO ¥ PUMEHSATH €€ /Il IOTIOTHEHUS 3HAHUH,
peleHus] THTEIUIEKTYaIbHBIX U 9KCIIEPUMEHTAIBHBIX UCCIIEIOBATEIbCKUX 3a1a4. B
1EJIOM COJIEp’KaHue y4eOHOro mnpeamera «XUMHsS» JTaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYJAIOIINXCS MUPOBO33PEHUCCKON OCHOBBI
JUIST TIOHMMaHusT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYECKOTO U OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTABOM M CTPOEHUEM, TO3HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
W pEIICHUsS TMPOTUBOPEUYUN MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MIPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU 3KOJOTHUECKUX MpoOieM, a
Takke Mpo0JIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMH
OoOy4Jaronmxcss MPUHITHIE MPOTPaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONIepKaHUSI H TIOCTPOSHHUS TIpeAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, IMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOsieM, TMOUCKa, aHaimm3a W 00paboTKu
uHdopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCIICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPHU OMPEACICHUH
COJIEPKATEIIbHOM XapaKTePUCTUKH IIeJIed W3Y4YCHHS TMpeaMeTa HalpaBICHHEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCA (HOPMUPOBAHUE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO ©CTECTBO3HAHMS, MPAKTHYECKOU
JESATETLHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHUIO LIEJIIEH U3y4YEeHUS
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs TJIaBHBIMHU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (OpMHUPOBAHHME CHUCTEMBl XHUMHUYECKHMX 3HAHMM Kak  BaKHEHIIen
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KIIYEBbIC MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOpUEH HX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMHUPOBAaHKE U PA3BUTHE NMPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMUYECKUX PEaKINii, HEOOXOTUMBIX JJI MPUOOPETEHUS YMEHHI
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUN, HMMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM )KU3HH;

e pPa3BUTHE YMEHUU U CLIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuMm, conep:kaTelibHasi XapaKTepUCTUKA LIeJiel U 3a7a4 U3y4eHUs
IpeMEeTa B IporpaMMe 1o XUMUHU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMM NPUOPUTETAMU B CUCTEME cpeAHero odmero oOpa3zoBanus. CeronHs B
NPETOAaBaHUH XUMHH B OOJBIICH CTENICHH OTAAETCS MPEANOUYTEHUE MPAKTUIECKON
KOMIIOHEHTE COJEpKaHUsl OOydyeHus, OPHEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA 00IIe00pa30oBaTEIbHOM OpraHu3aliy, BIIAJCIONIET0 HE HaOOpoM
3HaHWM, a (DYHKIIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHSIMU
aAKTUBHOTO TTOJYYCHHUS 3HAHUN U IPUMEHEHUS UX B PEANTbHON KU3HM JJIS PEIICHUS
MPAKTHYECKHX 3a7ad.

B cBs3u ¢ 3TUM Ipu U3yUeHUU NpeIMeTa « XUMHUS JOMUHHUPYIOIIEE 3HAUCHHE
MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

amanTanus 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3AHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYYalOUIMXCS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jNYHBIX BHIOB
NeSATEeILHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHanu3a U 00pabOTKu MHQPOpPMAIIUH,
HEOOXOUMBIX ISl IPUOOPETEHHUS OTIBITA JIEATETLHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B TO3HAHWU XHWMHH, a TaKXKe JUIsl OIEHKH C TO3HIMA IKOJOTHYECKOMN
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOIIECCOB HA OPTaHU3M
YeJioBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YyJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUY I MOUCKAa M aHaJn3a y4eOHOH u
HAyYHO-MIOMYJISIPHON MHPOPMAIIMK XUMUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTH B TI'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUU, €€ BAXXHOW PONM B PEIICHUU TI00ANbHBIX MpPoOIeM
paIMoOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCTIONb30BAaHUSl TOJNYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuyeOHOM maHe cpenHero oO0mero oOpa3oBaHUsS MPEAMET «XUMUS»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaIMETHON o0sacTi «EcTecTBeHHO-HayUYHbIE
pPEIMETBD».

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



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYyYEHUH HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBbIE (POPMYJIBI
OpraHvyeckux BemecTB. ['omosorus, wu3zomepusa. XuMmMHuUecKas CBsI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccUpuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MAaTEpHATIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 IMPEBPALIECHUIO OPraHUYECKUX BEIIECTB IPH
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKH psia. MeraH U 3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuy 3aMeIleHUusT M TOPEHHMs), HAXOXKACHWE B IMPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psJl. DTUICH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCICHUS WU
MOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TpPOCTEHIIMNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHrue U TPUMEHEHHE.

Apenbl. benzoin: coctaB, cTpoeHue, QpuU3MyYeCKHe W XMMHYECKHE CBOMCTBA
(peakuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUYEHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenerue. TOKCUIHOCTh ApEHOB.



['eHeTnyeckas CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAIIEKAIUMUA K Pa3IMYHBIM
KJIaccam.

[IpyponHble MCTOYHMKH YIIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrocoObl mepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUN, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepadoTku HepTH, UX MPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3yYEHHUS BEUIECTB W HX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuieKuu «Hed Ty
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIIEBOAOPOAOB U TaIOT€HONPOU3BOAHBIX,
POBEJICHUE MPAKTUYECKON PabOThl: MOMyUYeHUE ITUIICHA U U3YYECHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. METaHOJN M OTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUud C AaKTUBHBIMH MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHE. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBuE METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHsle  CIMpPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMHU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHu3M yenoBeka. [[puMeHeHre rimuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpneruibl U Kemouwvl. DopMmanbpieru, —aneTanbAETHN: CTPOECHUE,
bu3nUecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHBIC PEAKIINN), OJyYCHUE U TPUMEHEHHUE.

OOHOOCHOBHBIE MpeeNIbHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAs U YKCYCHAs
KHUCJIOTBL: CTpOCHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KUCTIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTENM BBICIIHNX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cioxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb JKUPOB.

YrneBonmpl:  cocTtaB, KjacCHU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nonucaxapuibl). ['oko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOUCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
meu(Il), okucienne aMMuagyHBIM pacTBOpOM okcuza cepedpa(l), BoccranoBieHue,
Opo’KeHHE TITIOKO3BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
@otocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak OpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
ueono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUSI C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OIMHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KauYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIUIEPUHA C
rugpokcuoMm meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3zaumopeiicTBHE Kpaxmalia € HOIOM),
MIPOBEICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A30TcozeprKallie OPraHun4ecKue COCTUHEHUSI.

AMUHOKHUCIIOTHI Kak aM(OTEepHbIE OpraHnYecKue coeuHeHns. Gusnyeckue u
XUMHUUYECKHUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TriauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHA M TPETHYHAs CTPYKTypa OeiakoB. XUMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATypallvsl, KAYECTBECHHBIC PEaKIIMU Ha OCTKHU.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
HaOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHUS XMMUU BBICOKOMOJICKYJISIPHBIX COCAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJUMEpPU3AIIU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSI.

OKCIEepUMEHTaIbHbIE METOJIbI M3YyYEeHHUS BEIIECTB W MX IIPEBpaIlCHUN:
O3HaKOMJICHHE C 00pa3laMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-



HAYYHBIX TOHSTUW, TaK W TMOHITUU, SIBISIOIIUXCS CUCTEMHBIMHU JJIsI OTIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMIYHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

@dusuka: Mmarepus, DJHEpPIrus, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
HSHEPreTUYECKU ypOBEHb, BEIECTBO, TelIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (O€IKH, YIJIEBOIbI, KHUPHI,
bepMeHThI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILJIMBO,
pecypchl.

TexHONorus: INHUILEBbIE MPOAYKTbI, OCHOBBI PAUMOHAIBHOIO IHUTAHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUuecKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOWTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB M0 OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnognueckuii 3aKoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepmomnueckoil cuctembl
xuMudeckux sneMeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWMCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM MW TepuojaaM.
3HaYCHUE NIEPUOIUUECKOr0 3aKOHA B Pa3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKOW CBS3U
(KOBaJICHTHAsi HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). Bogopomnas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJIIPHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTALINYECKOU PELIETKH.



[TonsiTue o mucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMJHBIE PAaCTBOPBI.
MaccoBas 10J1s1 BEeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIUHEHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIIUX K PAa3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccumpukanmss XUMHYECKMX — peakmuii B
HEOPraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NIPU XUMHUYECKUX PEAKIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xuMH4deckoro pasHosecus. [Ipunnun Jle [larense.

Dnektponutryueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XxuMuueckux sneMeHToB [, .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAONIoJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIECTB
C TOMOILBIO YHUBEPCAILHOTO UHIUKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
MpaKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKLIUn».

PacuérHble 3anaumn.

Pacu€étel 1O ypaBHEHMSM XMMHUUYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIIOJIBb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosoxkenue HemetaiuioB B Ilepuoanmueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpOoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yriepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJCOIEpPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue merannoB B [leppoanyeckol cucteMe XUMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XUMUYECKHE CBOWCTBA BAXHEWIIMX METAJUIOB (HATPUM, KaJluil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl momyueHus: MeTaioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

ODKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB WU HX NPEBPAIICHUN:
M3YUYCHHE KOJUICKIMU «MeTabl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
OKCIIEPUMEHTATLHBIX 3aJad, HAOJIOJEHHUE W OINMWCAHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C PAaCTBOpPaAMHU
KHUCJIOT Y IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 00€CrEUEHUM SKOJOTUYECKOU, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBiennss 00 OOIMMX HAYYHBIX MPUHIIUIAX  ITPOMBIIIJIEHHOTO
MOJy4YEHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIHMOHHBIC MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMuKa,
MaTepuaibl Ul JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHSIT U 3I0pOBBE YEJIOBEKA: MPABWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENnapaToB OBITOBOM XUMHUH B
TOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst  MeXNpeAMETHBIX CBA3€H MNpU  HU3YyYeHUHM o0med
HEOpraHU4ecKorl XumMuu B 11 Kiacce OCyIIeCTBISAETCA Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHATUH, TaK MW TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccuuKkaius, TMepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepus, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSTHHE BEIISCTBA, (PM3MYECCKHE BEIMYMHBI U CAUHUIIBI UX
M3MEpPEHUSI, CKOPOCTh.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOILIHBO,
peCypChI.

TexHoJOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTyPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHANIOB, CEILCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHMsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCST POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4K1E MOTUBAIMU K O0yYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolUMXCsl PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHHUTATEIbHOW [JEATEIbHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMU B OOLIECTBE
HOPMaMM Y TPaBWIAMH  TOBEIEHUS,  CHOCOOCTBYIOUIMMHU  IpOIEccam
CaMOIMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOyyJarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakaaHCKOr0 BOCIMTAHUA:

OCO3HaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENBHOCTH PU CO3IAHUH YUEOHBIX
IIPOEKTOB, PEIICHNH YUEOHBIX U TTO3HABATEIbHBIX 33124, BHITOTHEHUN XUMHUECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMUHbBIX BUJIOB YUEOHOU AESITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ [M03HABATENIBHBIX MOTUBOB B IIOJIyYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMaIIMHU O EPETOBBIX TOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIECHUE M MOCTYNKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUM 3TUX
IIOCTYIIKOB;

4) popMmupoBaHus KYJIbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 310pOoBOro u 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 370POBBIO;

COONIO/IEHUsT TIpaBWJI 0€30MacHOro oOpalieHusi C BeliecTBaMU B OBITY,
ITOBCEHEBHOM XU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/1ady
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGeCcCHuil pa3IudHoOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJabTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIEC, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUST TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpPUSITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) 1EHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpecTaBlieHuss 00 OKPYKAloIeM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3ALHN: B €€ TYMaHUCTUYECKON HAIIPABJIEHHOCTH U BaXKHOU POJIM B CO3JIaHUU
HOBOM 0a3pl MaTepUATbHON KYJIBTYphl, PEIIEHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPY/Ia ¥ SKOJOTUYECKH KOM(POPTHOM KU3HHU KAXKIOTO WieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUS JIJIsl aHAJM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa u



IPOUCXOASIINX B HEM U3MEHEHUHN, YMEHHUS JIeaTh 000CHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOIyUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOMN I€ATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JESITEBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI yU€OHOTO IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0 00pa30BaHUsI BKIIOYAIOT:

3HaUYMMble g (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOLIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE MOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMA, HaAyYHbIA (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYyTHUe);

yHHUBEpCcajbHble yueOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

PETYJIATUBHEBIE), o0ecreunBaoIIne dbopmupoBaHue byHKIMOHATBHON
TPaMOTHOCTH M COITHATLHOM KOMIIETCHITMH O00yYarOIINXCS;
CIIOCOOHOCTH 00yJarommXxcst UCIIO0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIIBHOM U COLUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU Mo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrMUYecKue JeiiCTBHS:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyalM3UpOBaTh  MpPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENICNIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TOHSATUA M yCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyria, ypaBHEHHUE XUMUYECKOU peaKIuu
— MPU pPEIICHUU Y4YEOHBIX TMO3HABATEIHHBIX W MPAKTUYECKUX 3aJ]a4, MPUMEHSThH
Ha3BaHHbBIC MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbIe HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaKuuii;

dbopMyIUpPOBAThH 1ENIU U 3a/1a4U UCCIICIOBAHMS, UCTIOIB30BATh MIOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJIT (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (hopMyJIHpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YIHTATOB MUCCIEAOBAHNSA,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBIISTh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYydHO-
NoNyJisIpHasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsI, CIPAaBOYHBIE IOCOOuSs,
pecypebl HTEpHETa), aHanmM3upoBaTh WUH(MOPMALMIO PA3IUYHBIX BUAOB U (PopM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTD;



bopMyTUpPOBATh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOJbI MPU TOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

MCIOJIb30BATh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHpopMaIue: NMPUMEHITh MEXIpeaMeTHbIe ((hU3nYecKue U MaTeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TPEAJIOKEHUS
OTHOCHTEIFHO BBITIOIHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMel pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBHIMOTHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajn3aluil y4eOHOTO poeKTa U (POpMyIHpPOBATH BHIBOJBI
o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHMWS TMO3UIIUN B
X0J1e 00CYXICHUS 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOI IO3HABATEJIbHYIO
JIeSITENIbHOCTh, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpuT™M JAEUCTBUI TpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIO0BATENBCKUX 3ajad, BbIOMpaTh Hambosee
3G (}EeKTUBHBIN CMOCO0 HMX peHieHus ¢ y4ETOM TOJMyYEeHHUS HOBBIX 3HAHUM O
BCIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HA OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OpMHpPOBAaHMM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJI PEIEHUSI MPAKTUYECKHUX 3a/1a4 U HKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToOM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJIIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHATbHAS TPYIINa, pauKall,
MU30MEPHS], U30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPKAIME COCAUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOPUM M 3aKOHBI (TEOpUs CTPOEHUS
opranuueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE I[IOHMMaHUs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIIbHOCTH YEJIOBEKA;

C(pOPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE IOHATUA IIpU
ONMCAHNU COCTaBa, CTPOCHHUSI U IPEBPALECHUN OPTaHUYECKUX COCTMHEHU;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAILIEHHON)
bopMysl OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
W3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHUYECKUX BEUIECTB JUI1 WUIIOCTPALUU HUX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne CoeIWHEHUN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IO
cuctematuuyeckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIIEH, alleTUJIEH,
ATWJICHTJIMKOJb, TIULEPUH, (EHON, (popManiblerus, aueTaibIerui, MypaBbUHAs
KHMCJIOTA, YKCYCHAsl KUCJI0TA, OJIEMHOBAsI KMCIJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEAENSITh BHABl XUMHYECKON CBSI3M B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUS NPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHUS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUIHBIX KIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUIICH, TPOMUJICH, alleTUIeH, OyTaaueH-1,3,
MeTuI0yTaaueH- 1,3, 0eH3011, METaHOJI, 3TAHOJ, STUJICHIJIMKOIIb, TJIULEPUH, (GEHOII,
aleTanbAeTU, MypaBbiHasl U YKCYCHAsl KMUCIIOTBI, TII0K03a, KpaxmaJl, 1eJlTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HHUMHU
YPaBHEHUSIMHA COOTBETCTBYIOIMX XWMHUYECKHX PEAKIUH C HCIIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
ChIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIIOCOOBI UX MEPEPadOTKU U MPAKTHIECKOE
MIPUMEHEHUE TIPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCT, YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEILIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUNA B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABUIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs: C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH W BBHINOJHATh XUMHYECKHM
IKCIIEPUMEHT (TIPEeBpAILIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYCHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus O0CIKOB MTPU HArPEBaHWUH, IIBETHBIC PEAKIINHA OCITKOB) B COOTBETCTBUU
C TMpaBWJaMH TEXHHUKH OE30MAaCHOCTH TMpU OOpalleHHWH C BEIICCTBAMHU M
7a00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJNbTaThl XUMHYECKOTO
OKCIIEpUMEHTa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIUA U
(GbopMyITHUPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUN KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(OpMAIMIO, TONy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEACTBA MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
11€JIECO00Pa3HOr0 TOBENEHUS B OBITY W TPYIOBOM JEATEIHHOCTH B IIEJIAX
COXpaHEHHUsI CBOETO 3JI0POBBS M OKPY’KAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl OIPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS KX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIO0BEKA;

JUIsi 00yYaroumxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIass M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OPMUPOBAHUM MBIIUICHUST U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO U IIPUPOJIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATralOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, s-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasl CBS3b
(KoBaJICHTHAs, HOHHAS, METAINYECKas, BOJIOPO/IHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMi, PpacTBOpP, DJIEKTPOJIUTHI, HEDJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALIUS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCThH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AIEKTPOJUTUYECKON Juccolmannu, nepuoanueckuit 3akon JI. M. Menneneesa,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHHS W IMPEBpAICHUs SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XHMUH,
MUPOBO33PEHYECKUE 3HAHUSI, JIEKAIlue B OCHOBE IMOHUMAHHUS MNPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOMN IESITEIILHOCTH YEJIOBEKa,

chOpMHPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWUU HEOPTraHWYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cuctematuieckyto HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKUCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETAIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUMN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHAas, MOJIEKYJISpHAasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPraHUYECKUX BEHIECTB IO HX COCTaBY K OIpeAeaEHHOMY KIacCy/TpyIine
COEJIMHEHU (IPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MEPUOIUYECKOrO 3aKoHa [l
N. MenaeneeBa u I€eMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIINH;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mneprnonos Ilepnoanueckoil CHUCTEMBI
xumudeckux sneMeHToB . M. MeHnneneeBa, MCHONB3ys MOHATHA «s-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTrETUUECKUE YPOBHUY, OOBACHITh 3aKOHOMEPHOCTH
WU3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COCIUHEHHUU IO Mepuoiam H
rpynnaMm [lepuogunueckon cucreMsl xuMmudeckux 3semeHToB . 1. Menneneesa;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE CBOICTBA HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C ITOMOIIIbIO YPABHEHHI COOTBETCTBYIOIUX XUMUYECKUX PEaKLIU;

chOpMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEArvpyrolIMX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUI COCTaBJISTh YpPaBHEHHUS pPEaKUUW pa3IHUHbIX
THUIIOB, TTOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUNThIBAs
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIMU UAYT J0 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUH TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB pPAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYyTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHH  PACKpPbIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHUS C HUCIOJIB30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHHI T'a30B MPU
XMMHUYECKUX PEaKLHUsAX, Macchl BELIECTBA WM O0bEMA ra3oB IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOLIUMX B PEaKIHUU
BEILECTB, TEIJIOBOro 3 (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOTIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaToOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuiia OOpallleHus C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIUSAMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3J0KEHUE IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOIIBK  YHUBEPCAIBHOIO
WHJIUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIIUH,
peaklMi MOHHOTrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
temam «Metaiue»y u «HeMeramnb») B COOTBETCTBHM C IMPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIlEHUHU C BEIIECTBAMU M JTAOOPATOPHBIM 000pPYOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX pPeaKIMil U (POpMYIIUPOBAThH BHIBOJBI HA OCHOBE 3THX
pe3yJIbTaToB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHUMUUYECKYIO
uHGOpMAIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, MHTEepHET U ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHMYECKU
1eJIeCO00pa3HOro0 TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHUsI CBOETrO 3/I0POBbSl M OKPY’KAOIIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHCTBHS HA )KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TIOHUMAas



cmbicn mokazarens [I/IK, mosicHaTe Ha mnpumepax cmocoObl yMEHBIIEHUS H
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYarommxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbS: YMEHUE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHAYECKUX

bopmyI.
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[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:
MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoHbIE HCTOYHUKH YTIJIEBOIOPOIOB:
MIPUPOIHBIN a3 U NOMyTHbIE HEPTIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
Kontponbnas padota mo pasaeny
«YTIIEBOAOPOIBD)

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI:
METaHOJ  3TaHoJ. BomopoaHas cBs3b
MHOroaToMHbI€ CIUPTHI: TUIICHTIIUKOIb U
TIIALEPHUH

DeHOII: CTPOCHHE MOJIEKYIIBI, (PU3UYECKUE
Y XUMUYECKHUE CBOMCTBA, TPUMEHEHHE
Anpaerunsl: GopManbaeTu v
ameTaiabaerua. AIeToH

OHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE
KHCIIOTHI: MypaBbUHAs U YKCYCHAst
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[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD»

CTeapI/IHOBaﬂ " OJICMHOBAsA KHCJIOThI, KaK
IpeaACTaBUTCIIN BBICIIUX Kap6OHOBI)IX
KHCJIOT

MBpL1a Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHUE

CrnoxHble 3(UpPHI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upos

XKupsl: ruaponus, npuMeHeHue,
Ononoruyeckas poib KUPOB

VYTieBopsl: COCTaB, KiIaccuuKanus.
Baxkneiime npeacTaBuTeNnu: Iit0Ko3a,
bpykTO3a, caxaposa

Kpaxmai u mesmmosno3a Kak mpupoTHbIe
IIOJINMEPHI

KonTtponbHast pabota no pasueny
«Kucnopozacoaeprxariye opraHu4eckne
COCMHEHUS

AMMHBI: METUJIAMUH U aHWINH
AMMHOKHUCIIOTHI Kak aM(pOTEepHbIE
OpTraHUYeCKUe COSTUHEHMS, UX
ouonornyeckoe 3HaueHue. Ilentuant

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

OCHOBHbBIC TOHATHUS XUMUH
BBICOKOMOJICKYJISIPHBIX CO€OUHEHMI



OcCHOBHEBIE METOJABI CHUHTE3a

34 BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN.

[Inactmaccel, Kay4yKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUHN IeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIysi aToOMOB

Ilepuonnueckuit 3akoH u [leprnoanyeckas
cUCcTeMa XMMUUYECKHUX djieMeHToB [[. 1.
MenpeneeBa, X CBSI3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB
XUMUYECKHUX DJIEMEHTOB M UX COCTMHCHHH 110
rpynmnam u nepuojam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
xuMuueckux anemenToB .. Meneneena B
Pa3BUTHU HAYKU

CrpoeHue BemecTBa. XuUMU4eCKast CBsI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHuUs
KOBAJICHTHOM CBsA3U. BonopoiHas cBsA3b

BajeHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenp okucieHus. Bemectsa
MOJICKYJISIPHOTO W HEMOJICKYJISIPHOTO
CTPOCHUS

[ToHsITHE O TUCTIEPCHBIX CUCTEMAX.

HcTtuHHBIE U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BellleCTBa B pacTBOpC

KoauuecTBO 9acoB

Bcero

KonTpoabHbl
e padoThbI

IIpakTHYecKHn
e padoThbI

JlaTa
H3Y4YeHH
|

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/IbHbI
e pecypchbl
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Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JTUYHBIX
KJIaCCOB

Kiaccudukanms XuMuaeckux peakimi B
HEOPraHWYECKON M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHHUs MACChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHUS SHEPTUU IPU
XUMUYECKUX PEAKITUAX

Ckopoctb peakiun. OOpaTuMbIe peaKIuu.
XUMHYECKOE paBHOBECHE

[IpakTnueckas padora Ne 1. «BausHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XMUMHUYECKON peakum»

DnekTponuTHyecKas auccoruanus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactopa.
Peaxiiuu nonHnoro oomena. I'maponus
OpPraHMYECKUX M HEOPTaHNYECKHUX BEIIECTB

OKHUCINTENEHO-BOCCTAaHOBUTEIILHBIC
peakmuu. [TousTHE 00 2MEKTpOIIN3E
pacIIaBoB M paCTBOPOB COJIEH

KontponbHast paboTta no pazueny
«Teoperndeckre OCHOBBI XUMHUU»

Mertainnsl, ux nonoxxkenue B [lepuoanueckoit
cUCTeMe XUMHUecKux 3nemeHToB [1. U.
MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOme Gpu3ndecKkue cBONCTBa
METaJIOB
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CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIIpsHKEHNUN METaJUIOB

XHUMHYECKHE CBOMCTBA Ba)KHEHIIINX
MeTaJUIOB (HATpUH, KaJui, KaJablluii, MarHUH,
ATIOMUHHN) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COeTMHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTANFHBIX 3a7a4 0 TeMe
«Meramas»"

Hemeramisl, ux IMOI0OKEHUE B
[Tepuonuueckoit cucTeMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

du3nyueckue CBOMCTBA HEMETAJIIOB.
AnoTponusi HEMETAIOB (Ha IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yriepoaa)
XHWMHYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIUHCHHI

XuMudeckue cBoMCTBa a30Ta, hocdopa u ux
COE€TMHEHUI

XHWMHUYECKHUE CBOMCTBA YIIepoaa, KpEMHUS U
HUX COeOUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COCTMHECHHIN



O060011eHrEe ¥ cUcTeEMaTH3alus 3HaHUH 110
26 Tteme «Hemeramiey. Beruncnenus mo

YPABHEHUSIM XUMUYECKHUX PEAKLUN U
TEPMOXUMHUUYECKHUE PACYETBI

[IpakTrueckas padota Ne 3. «Pemenue
27 AKCIIEPUMEHTAILHBIX 3a7a4 110 TeMe
"Hemerasnmst"»

KonTponbhas pabora no temam «MeTtamib»

28
n «Hemeramisn

29 HeOpFaHquCKI/Ie " OPraHUYCCKUC KUCIIOTHI.
HeOpFaHquCKI/Ie N OPraHUYCCKHUEC OCHOBAHUA

AmMdoTepHbIe HeopraHM4ecKHue u
30 OpraHuvecKue coeMHeHus. [ 'eneTnueckas

CBSI3b HEOPTAaHWYECKUX U OPTAaHUYECKUX
BELIECTB
Ponb xumun B o6ecrieueHu 3KOJIOTUIECKOM,
31 HHEPreTHUECKOHN U MUIIEBOM 0€30MacHOCTH,

Pa3BUTHH MEIUIINHBI
IIpencraBnenus o0 oOIMIMX HAYYHBIX
32 MPUHIUIAX POMBIIUIEHHOTO HOJTYYEeHUs
BaXHEUIIIMX BEILIECTB
33 YenoBek B MUpPE BELIECTB U MaTEPHATIOB
34 XHMHA U 300pOBbE YEIIOBEKA
OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34






YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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