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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit denepanuny, TpedOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOoM ctangapte COO, ¢ yuérom KoHuenuuu npenoaBanus yueOHOTo
npeaMera « XuMus» B 00pa3oBaTeIbHbIX opraHuzaiusax Poccuiickoit deaeparum,
pealn3yIoNX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKECHUN
«Ctparerun pa3Butus Bocniutanus B Poccuiickoit @eaepannn Ha nepuoa 1o 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
o0mieil ctparernu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUalOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble monoxkenus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMOe BBIITY CKHUKAMH
o011eo0pa3oBaTeIbHON  OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CIYKUT 3aBEpLIAIOIIMM JTAallOM peaM3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTU KacaroTCs
NO3HAHMS 3aKOHOB NMPUPOAbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YEJIOBEKa, a TAKKE KOJIOTMUECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO
U TpUPOJHON cpene. Peanuzyercss xumudeckoe oOpa3oBaHHe OOydarolIuxcsl Ha
YPOBHE CpeJIHEro 00UIEro 00pa3zoBaHus CPEACTBAMU YUEOHOTO MpeaMETa « XUMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOrpaMMe IO XHUMHH C
y4€ToM crneuu(pukd HayKu XUMHUHM, €€ 3HauyeHUs B NO3HAHUM MPUPOABI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUETOM OOIMIMX LENeH U MPUHIUIIOB,
XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUSl KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAyK WUIpaeT 0coOyIo poiib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUSI 00 OKPYXKAIOIIEM MHpE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOopMHUpYyeTCcs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYSl C APYTMMHM €CTECTBEHHBIMM HAayKaMH, XUMHS cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, IPOJOHKCHHUS
00pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHUS»  SBISIIOTCA  0a30Bble  KypCchl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE NAHHOM CHUCTEMBI 3HAHWW NPU U3YyYCHUHU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUsS» cPOopMHUpOBaHa B MpPOrpaMME MO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEHHI0O YydeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKONM TEOPUU CTPOCHHUS OPTraHMYECKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
IpeJICTaBICHUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3ydyaeMbIX B Kypce BEeLeCTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coequHeHu. B Kypce  OpraHm4eckoml  XMMHUHM  MOJYyYalOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX NMPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Tonx HOBBIM yriIOM 3peHUsT B TMpeaMeTe «XUMHs» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD» 00ydYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs A0TOIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
collep KaHus, UMEIOIMMMH KYJBTYPOJOTUUECKHA W TPUKIAJHON XapakTep. OTh
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUNM XMMUH, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKHA OCMBICITHBATH HHPOPMAITHIO U IPUMEHSATH €€ TSI TOTIOJTHEHUS 3HAHUH,
pelIeHus] THTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aa4. B
1EJIOM COJIEp’)KaHue Y4eOHOro mpeamera «XUMHUS» JaHHOTO YPOBHS U3YUYCHHS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYJAIOIINXCS MAPOBO33PEHUCCKON OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYIECKOTO U OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
W peIICHUsS TMPOTUBOPEYHN MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHN 3KOJOTHUECKUX TpodieMm, a
Tak)ke Mpo0JeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhS, CO3IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOydJaronuxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAITBHBIX YUCOHBIX ACHCTBUH, UMEIOMNX 0a30BOC 3HAUCHHE JIJIS Pa3IMIHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a W 00paboTKu
uHhopMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeaHero odiero oopa3oBaHus, IPH ONPEICIICHUH
COJIEPKATEIIbHON XapaKTePUCTUKH I1IeJIed W3Yy4YeHHsS MpeaMeTa HalpaBICHHEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCA (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JEATETLHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIENEH W3y4EeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHM LEJIAMH W3YYEHHUS! IMPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
J€eKaT KIKYEBbIEC MOHATUSA, (PyHIAMEHTAIbHbBIE 3aKOHbI U TEOPUH XUMMH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHSA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTUE NPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHUM
OPUEHTUPOBATHCA B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, MMEIOIINX
MECTO B IIPUPOJAE, B IPAKTUUECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJCHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4YeHHUs
IIpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CUCTEME cpeaHero oodumiero oOpazoBanus. CerojgHs B
IPENoAaBaHUM XUMHUH B OOJIbIIEH CTEIEHH OTIAETCS NPEANOYTEHHE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHus OOy4YeHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA O00I1e00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoM
3HaHUU, a (PyHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCO0aMU U YMEHUSMHU
aAKTHBHOTO IOJYYEHUs 3HAHUI U IPUMEHEHUS UX B PEAIBHOM KU3HU JUUIS PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM [IpU U3yYE€HUU NIpeIMETa « XUMUS JOMUHHUPYIOUIEE 3HAUCHHE
NpUOOPETAIOT TAKUE LIETU U 33J]a4H, KaK:

ajanTtanus 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAOILErOCS MHpA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX >KU3HEHHBIX CUTYallUsiX, CBSI3AHHBIX C BEILIECTBAMHU U UX
PUMEHEHUEM;

dbopMupoBaHHe Yy OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHIINW), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUS ONbITA JEATEIbHOCTH, KOTOpPAasi 3aHUMAET BAXKHOE
MECTO B INO3HAHWU XHMHH, a TaKXKe JUIsl OLEHKH C IO3HMLIHMIA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
YEJI0BEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYalbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA IMOMCKAa U aHalu3a yIeOHOW U
HAYYHO-TTOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COICPKAHMS,

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPH IUIAHUPOBAHWHM W TPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOeXKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHATBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKXK€ NPUOOpPETEHHs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeIMETHOIN oOnactu «EcTecTBeHHO-HAyUYHbIE
pEIMETHD».

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



COJAEPKXAHUE OBYYEHUASA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. bytnepoBa, e€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHUYECKUX COEAMHEHUH (cucTeMaTuyeckas) M TpUBUAJIbHbIE Ha3BaHUS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKHX BELIECTB, HAOJIOJICHWE M OIMCaHuE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB IpU
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MertaH W 3TaH —
POCTEUIINE TNPEICTABUTENN QJIKAaHOB: (PU3MUYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpATAallMM, OKHUCIECHUS U
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OyTtaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOWCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QuU3NYECKHe U XMMHUYECKUE CBOMCTBA
(peakiuu rajJoreHMpOBaHMsI U HUTPOBAHUS), NTOJyUYEHUE U NPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolicmea  (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTYUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K PAa3IM4YHBIM
KJIaccam.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEeroHKa, KPEKUHT (TePMUYECKUM, KaTaTIUTUYECKUil), muposu3. I[IpoaykThi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TalOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUIECKON PabOThI: MOTyUYEHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJYKTA PEAKLUU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHOJN MW OTAaHOJN: CTPOCHHE,
buznueckue U XUMHYECKHE CBOWCTBA (peakllMd C aKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEHHE. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J/IelicTBHE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢uznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUICHTJINKOJIS.

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

Anpnernnpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHI:  CTPOEHUE,
duznyecKkue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), TOJYyUYECHUE U TPUMEHEHHE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHasA U YKCYCHasI
KHCJIOTBL: CTpOEHHE, (PU3NUECKUE U XMMUYECKHE CBOKMCTBA (CBOMCTBA, O0UIME st
KJ1acca KUCTIOT, peakius dTepuukaiun), noiyueHue u npumenenue. CteapuHoBas
U OJICMHOBAsi KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(puUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. [uaponus
cioxHBIX 2GupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupos. buomornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCHU(HUKAnus  yrJeBoAoB  (MOHO-, JHU- H
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOESHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOWCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meau(1l), okuciienne aMMHagYHBIM PacTBOPOM OKcHia cepedpa(l), BoccTraHoBICHHE,
OpOo’KeHHE TIIIOKO03bI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
nemtonao3bl.  dusznyueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOJIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusioM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIEPUHA C
rugpokcugom meau(ll)), anpaeruios (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3aumopeicTBHE Kpaxmalia C HOJIOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnsle 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MTPOYKTOB PEAKIIUH).

A30TcozeprKallie OPraHun4eCcKue COCTUHEHUSI.

AMUHOKHUCIIOTHI Kak aMm(OTepHbIE OpraHnyecKkue coeuHeHns. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPHYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTTKHU.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OCIKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIIMK OCITKOB.

BbicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHSI XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJUMEpHU3AIMU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
O3HaKOMJICHUE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUWE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHIATUHU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, Kiaccuukaius, MepruoIuyHOCTb, HAOI0IeHNE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Mmarepus, OJHEPIrUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUYUHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (O€IKH, YIJIEBOIbI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHONorus: INHUIIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAJIBHOIO IIUTAHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMUYECKUM dJeMeHT. AToM. Snpo aroma, W30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO0 OpOUTAIIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

[Iepnognueckuii 3akoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepUOIUYECKOro 3akoHa M llepmomnueckoil cuctembl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs CBOWCTB XHMHYECKHX D3JIEMEHTOB U
oOpa3yeMbIX MMM NPOCTBIX M CIJIOKHBIX BELIECTB IO TpPYyIIaM MU MepUOaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHAbI XHMHYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. FIoHbl: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIDHOTO  CTPOEHHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIbI KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsiTue o mucnepcHelx cucteMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPraHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUH IPU XUMHUECKUX PEAKIIHIX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
XuMH4ueckoro pasHosecus. [Ipunnnn Jle [larense.

OnexTponutuyeckas aucconuanus. CuiabHbIe U cialbie 37eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W HX MPEBPAILICHUM:
neMoHcTpauus Tabmun «llepuonnueckas cucremMa XuMHYecKux 3neMeHToB /[, .
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOILIO YHUBEPCAILHOTO MHIUKATOPA, PEAKIIUM HOHHOTO OOMEHA), TPOBEICHHE
IpaKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKUE PACUETHI, PACYETHI C UCITOJIB30BAHUEM MTOHATHS «MaccoBas J0JIs
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosoxkenne HemetaiuioB B Ilepuoaumueckond  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuUMepe
KHUCJIOpOoa, cephl, hochopa u yriaepoaa).

XUMHUYECKUE CBOMCTBA BAYKHEHIIUX HEMETAUIOB (rajoreHOB, CEPhI, a30Ta,
dbochopa, yrmepoga MU KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIpuMeHeHne BaXKHENIIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B [lepuoanyeckoil cucteMe XUMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XUMUYECKHE CBOWMCTBA BAXHEWIIMX METAJUIOB (HATPUM, KaJuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl momyuyeHus: MeTaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUS C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHbIE pEeaKI[Mi Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaqn.

Pacuétsl mMaccel BelecTBa MM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUU BEHIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEET PUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUHM.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUs Ba)KHEHIIIMX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuajbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuasnbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHSIT U 30pOBBE YEIIOBEKA: MpPAaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpPraHU4eCKOW XUMUM B 11 Kiacce OCyIIEeCTBISIETCA YEPE3 UCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmmue ecTeCTBEHHO-HAYUYHBbIE MOHSTHS: HAY4YHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukamusi, TMEePUOIUIHOCTh, HaAOJIO/ICHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBAa, (PU3NYECKHE BETUYMHBI U CIMHHIIBI UX
M3MEpPEHUSI, CKOPOCT.



buonorus: kneTka, opraHu3M, JKOcHCTema, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChl.

TexHoOorusI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHAS TPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHCsL TMPOTpaMM  CpeJHEro oO0mero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYype
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYUIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPbl U CIIOCOOHOCTH CTABUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANMHCTBE YYEOHOW ¥ BOCHUTATEIBHOM JEATEIHBHOCTM B COOTBETCTBUHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
0oOy4YaroImuXcsl MO peaan3aii IPUHATHIX B OOLIECTBE 1IEHHOCTEH, B TOM YKCJIE B
YaCTHU:

1) rpaxaaHCKOTr0 BOCIIMTAHMSI

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABJICHUS] O COIMAIBbHBIX HOpPMax M MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
MIPOEKTOB, PEIICHNHN YUEOHBIX U TTO3HABATENIbHBIX 33124, BHITOJTHEHUN XUMHUECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUJOB YUEOHOU e TEIbHOCTH,

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUHN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca ¥ M03HABATENIBHBIX MOTUBOB B ITOJIYYEHHUH U ITOCIIEAYIOIIEM aHAIU3E
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAlIUH, CBA3AHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI 1 [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX
IIOCTYIIKOB;

4) GpopMupoBaHNs KYJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

COONIO/IEHUsT TIpaBWJI 0€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOTIO
0e30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUU NPAKTUYECKUX 3ajad
COI[MAILHOM HAIMPABJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYAIbHOW TPAECKTOPUU
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU I1€JIeCO00pPa3HOr0 OTHOILIEHUS K NPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAlMOHAIBLHOTO PUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTO MBILLICHUS, Y9KOJIOIHYECKON KYJIBTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYyKaloleM MHUpE Kak O €IMHCTBE MPHUPOJBI M YeIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJIsI  COBPEMEHHOM
IUBUJIM3ALHN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXXHOU POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepUATbHOM KYyJIbTYpbl, PEIICHUH TJIOOATBHBIX MPOOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPY/Ia ¥ SKOJOTUYECKH KOM(POPTHOM KU3HHU KAXKIOTO WieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJO0B
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUS JIJIsl aHAM3a U OOBSCHEHUS SIBIICHUM OKPYIKAIOIIEro Mupa u



IPOUCXOSIINX B HEM U3MEHEHUH, YMEHUS JIeJaTh 000CHOBAaHHbBIC 3aKIIOUEHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOM
JESITEIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0o 00pa30BaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLICHAYYHbIE MOHATHUSI, OTpa)KaroIiue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
Ipolecc, CUCTEMA, HayYHbIA (akT, MPUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHHUBEpCaJbHble y4eOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMH 00yYarOIINXCS;
CIIOCOOHOCTH 0o0yyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MertanpeaMeTHble Ppe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHbIMH Y4eOHBIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOrMUYecKue AeiiCTBHS:

CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpooOsiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAeisaTh LENH JEITEeIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C TOCTABICHHBIMU 1EISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITHUH M yCTaHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCIIOIb3yEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmyJsia, ypaBHEHHE XUMUUYECKOM peakiuu
— TIPU pPEIICHUU Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICIIbHBIC MPECTABICHUS ISl BBIABICHUSI XapaKTEPHBIX NPU3HAKOB
M3YYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BATh TOCTABIICHHBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOAOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATENbCKOM U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
MO3HAHUS.

3) padora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HWHPoOpManuu (HAYy4dHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;



(dbopMynpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPU TMOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIuen: MPUMEHITh MEXIpeIMETHbIe ((PU3ndecKkue U MaTeMaTU4YeCKHe)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HATJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOW TEMBI B XOJ€ JUaJIOra W/WIH
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHUS TO3UIIUN B
X07ie 00CyX/1eHNUs 1 0OMEHA MHEHUSIMH.

OsgilaieHHe YHHBEPCAJIbHBIMHU PeryJIsiTHBHBIMH 1€ CTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Ompenenss e€ Lead W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEAOBATENbCKUX 3ajad, BBIOUpaTh HamOoliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITH CAMOKOHTPOJIb CBOEH JAESATEIBHOCTA HA OCHOBE CaMOaHaln3a 1
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHSI»
OTpa)KaroT:

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



B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHON
IPAMOTHOCTH, HEOOXOJIMMOM ISl pEIIEHUs] MPAKTUYECKHUX 3a/1ad U SKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
WU30MEPHSI, ©30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIIEBOJOPOIbI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHs); TEOPUM M 3aKOHBI (TEOpUs CTPOEHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUSA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKOHN AESTEIbHOCTU YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMMCAHHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPTraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XUMHUYECKYI) CUMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHOM)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBaTh MOJIETU MOJIEKYJI OPTaHMYECKUX BEUIECTB JI1 WLIIOCTPAUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJIEKHOCTh HU3yUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynmne COeIWHEHUN (yriaeBOJOpOAbl, KHUCIOPOJA U a30TcoAepiKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMNWIEH, alleTUJIEH,
ATWICHIJIMKOJb, TJHIEPUH, (eHos, GopMalbIeTu, aleTaablIerul, MypaBbrUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KMCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

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

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



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTEICH pa3IMYHBIX KIIACCOB
OpraHUYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUJIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUJICHTJIUKOJIb, TJIMLEPUH, (GEHOII,
aleTaNbAeTU, MypaBbHAsl U YKCYCHAsl KUCIIOTBI, TJII0K03a, Kpaxmall, 1eJIIi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIMX XHWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
CBIpbsl (HEDTh, MPUPOAHBINA Ta3, YroJib), CIIOCOOBI UX MEPEePa0OTKH U MPAKTUIECKOE
MIPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCT, YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYCHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHrne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEUICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBS3aHHBIX C BEIIECTBAMH H WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJIO W JTabopaTOpHBIM OOOPYJIOBAaHUEM, a TAaKXKE MpaBHiIa OOpaIlEHUS C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBPAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUECHUE
ATWJICHA U N3YYCHHE €r0 CBOMCTB, KAU€CTBEHHBIE PEAKITUU OPTAHUYECKUX BEIECTB,
JeHaTypanus 0SIKOB MPU HArPEBaHWH, IIBETHBIC PEAKIIMHA OCITKOB) B COOTBETCTBUHU
C TMpaBWJaMHW TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paTopHbIM  000pYyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOIO
JKCIIepUMeHTa B (OpME 3amucH YpaBHEHUN COOTBETCTBYIOIIUMX pEAKIUN U
(GbopMyIUpPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(OpMAIMIO, TONy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCTh ~ YMEHHH  COONIIOMATh  TpaBWjia  JKOJOTHUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM JEATEIHHOCTH B IEIAX
COXpaHEHHUSI CBOETO 3JI0POBBbS M OKPY’KAIOIIECH MPUPOTHON Cpebl, OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEIIECTB, MoHUMasi cMbica nokazarens [1JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB W
XAMHWYECKUX SIBJICHUN;

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

bopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIass U HeopraHudecKas
XUMHUS OTPakKaroT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJIOTHYECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBBIO U IIPUPOJIHOM CpeEIe;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKHUX  3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAONINE MOHATUSA (XUMUYECKHH 3JEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKyJa, MOJb, MOJIAPHBIA O0O0BEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBI  XUMHUYECKUX  PpEaKIMH, PpacTBOpP, DJICKTPOJIUTHI, HEIJICKTPOIUTHI,
ANEKTPOJIUTUYECKAs] JAUCCOIMAIIUS, OKHUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON auccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS W IMPEBpaICHUs] SHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECCKUU SI3bIK XUMUH,
MUPOBO33PEHYECKUE 3HAHUS, JEKaIlMe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€3011aCHOM HCTOIb30BAHUH BAKHEHUIITUX HEOPTAHUIECKHUX
BEIIECTB B OBITY U IPAKTUUYCCKOMN IESITEIILHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;

c(hOpMHPOBAHHOCTh YMEHHMI HCIIOJIH30BATh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTACIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
W3BECTh, HETAILIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJOPOJIHAS]) B COCTUMHECHUSIX, THUII
KPUCTATMYECKON PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBY K OMPEACIEHHOMY KiacCy/TpyIIe
COEIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
N. MenpeneeBa U IEeMOHCTPUPOBATH €0 CUCTEMATU3UPYIOITYI0, 00BICHUTEILHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh »JJEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucCTEMBbI
XuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ys MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, 0OBSICHATh 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynnaMm [lepuognueckont cucreMsl xuMmudeckux 3semeHToB . 1. Menneneesa;

chOpPMHPOBAHHOCTh YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE CBOIMCTBA HEOPraHMYECKUMX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPAKAaTh CYIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXJY HEOPraHWYEeCKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCITYy U COCTaBYy PEArvpyrolINX BEIIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peakiliy, yYaCTHIO KaTajanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPABHEHHUS PEAKIMN Pa3IUYHBIX
THUIIOB, TOJHBIC U COKPANIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUNThIBas
YCJOBUS, TIPU KOTOPBIX ATU PEAKLIMU UAYT J0 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KaueCTBEHHBI COCTAB pa3JMYHbIX HEOPTraHUYECKUX BEIIECTB, PaClO3HABAThH
OMBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;



c(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPbIBaTh CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHUPOBAHHOCTH YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAy4YHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHUS C HUCIOJIB30BAHUEM
MOHATHUS «MacCOBasi 101151 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHHI ra30B MpU
XMMHUYECKUX PEaKLUsAX, Macchl BELECTBA WM O0bEMA Tra30oB IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAoi M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwia OOpallleHus C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSAMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUN IUJIAHUPOBATh M BBINOJIHATH XUMHUYECKUM
DKCIIEPUMEHT (pa3jI0KEHUE IMEPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peaklMd MOHHOTrO OOMEHAa, KayeCTBEHHbIE pEaKIUu Ha cyibdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaie» u «HeMetamne») B COOTBETCTBHM C IMPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIIEHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIO0BaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMe 3amucu
yYpaBHEHUH COOTBETCTBYIOIINX PEAKINi U (POPMYJIUPOBATH BHIBOJBI HA OCHOBE 3THX
pE3yJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHWMUUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEeICTBa MacCOBOMU
KOMMYHUKalu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXpaHEHHUsI CBOETO 3/I0POBbSl M OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMacCHOCTh BO3ICMCTBUS HA KUBbIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [I/JIK, mosicHaTe Ha mnpumepax cmocoObl yMEHBIIECHUS H
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYarommxcsl ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JIOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins mis 3amucu XUMHYECKHX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoabsneie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
IIpenmer oprannueckoit xumuu. Teopust
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Wroro mo pazneny 3
Pazpnen 2. Yraesomgopoabt
2.1 [IpenenbHbIE YTI€BOIOPOABI — AIKAHbI 2
29 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 6 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTHuieckue yriaeBog0pOIbl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHUst
3.1 Cnuptsl. ©enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 YrieBomsl 3 2




Hroro no pazneny

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

13

4.1 AMUHBI. AMUHOKUCIIOTHL. benkn 3
Hroro mo pazaeny 3
Pa3pnen S. BeicOKOMOJIEKY I pHbIE COCIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bojgokna 2
Uroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XUMHYECKUE PEAKIUN 6 1 1
Wroro mo pazneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 Mertasmibl
2.2 Hemerannsl 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX )
' BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaeusie  Ipakrueckue fll?»y‘leﬂl/lﬂ 26[?;I;OBaTenLHLIe
padoThI padoThI pecypenr
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYECHUE
Teopus cTpoeHHs OpraHM4eCcKUX
2 coequHenuiit A. M. bytieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBienue o kinaccuPpuKauu
3 opraHuyeckux semiectB. Homenknarypa 1
(cucTemaruyeckasi) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJIKaHOB
6 AJTIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1
7 OTHIIEH W IPOIHJIEH — MPOCTENIINE 1
MIPEICTaBUTENH aJIKEHOB
8 IIpakTruyeckas padora Ne 1. «Ilomyuenue 1 1
STWIEHA U U3yUYEHUE €T0 CBOMCTBY
Aunkanuensl. byranuen-1,3 u
9 MeTunoyTanuen-1,3. [Tonydenue 1

CUHTETUYECKOIO KayuyyKa U PE3UHBI




AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKUI PSII.

10 N
Anerunes — npocTenmumi
IIPEJCTaBUTEIb AIKUHOB

11 Brluncienus 1o ypaBHEHHUIO XUMHYECKOU
peakuuu

12 Apensl: 6eH301 U TOIyoJ. TOKCUYHOCTb
apeHoB

13 I'eneTnueckas cBs3b yIrieBOJOPOJIOB,
NPUHAIIEKALIMX K Pa3IMYHbIM Klaccam
[IpupoaHbIe HCTOYHUKH YIJIEBOAOPOJIOB:

14 MPUPOJIHBIN ra3 U MOIMyTHHIE He(TIHBIE
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu
[IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJIOB:

15 MPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rassl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu

16 KonTtponbHast pabota no pazueny
«YTIeBOIOPOIBI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHo1. BogoponHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: STHICHTIINKOIb
Y TJIMLEPUH
DeHOI: CTPOEHUE MOJIEKYIIBI,

19 ¢busnyeckre 1 XUMHYECKHE CBOMCTRA,
MIpUMEHEHHE

20 Anbnerusisl: GopMaNbIeTUa U

areTainpaerng. Aueron




21

OHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHAsI

22

23

24

[Tpaktuyeckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD»
CreapuHOBas ¥ OJIENHOBAsA KUCIIOTHI, KaK
IIPEJCTaBUTEIIN BBICIIMX KapOOHOBBIX
KHUCIIOT

MBbl1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee IeHCTBHE

25

CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX

3¢upoB

26

27

XKupsl: runponus, npuMeHeHue,
OuoI0rMYecKas pojb )KUPOB
VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Baxuelinue npecTaBuTeNu: IiIr0Ko3a,
¢bpykTo3a, caxapo3a

28

Kpaxman u nemironosa kak npupoHbie
MOJINMEPBI

29

Kontponbnas padota mo pasaeny
«Kwucopoacoaepxaiine opraHudecKie
coenuHeHM/ Beepoccuiickas
IpoBepoyHas pabora

30

OO01mmas xapakTepucTuKa
a30TCOJCPKAIIUX OPTAaHUICCKUX
coenuHeHuit / Beepoccuiickas
mpoBepoyHas pabora

31

AMUHBI: METHJIAMHWH M aHUJIUH




AMWHOKHCIIOTHI KaKk aM(pOTepHBIC
OPraHU4YEeCKHUE COCTUHEHUS, UX

32 ononornyeckoe 3Hauenue. [lenrunsl.

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS

33 OCHOBHBIE TTOHSITUSA XUMHHU

BBICOKOMOJICKYJISIPDHBIX COCI[I/IHGHI/Iﬁ

OcHoBHBIE MCTOJBI CHHTC3a

34 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

[InacTmaccel, Kay4yKH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHAHN DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYpalusi aTOMOB

[Iepnognueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKHX diieMeHTOB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUSI aTOMOB

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMHYECKHUX JIEMEHTOB M UX COCIMHEHUN
10 rpynnam M nepuojam. 3HauyeHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.. MeHaeneeBa
B Pa3BUTHUU HAyKHU

Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,

ec BUBI;, MCXaHU3MBI o6pa3013aH1/I;1
KOBAJICGHTHOM CBS3H. BOI[OpOI[HEl}I CBA3b

BanentHOCTh. DJIEKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecrsa
MOJIEKYJISPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOEHUS

IMTonarue o JUCIICPCHBIX CUCTEMAX.
VIcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPHI.
MaccoBast 107151 BeIIeCTBa B PacTBOPE




Knaccudukanus 1 HoMeHKIaTypa
HEOPTaHUYECKHX COCAUHCHUIH.
[eHeTHyeckast CBsI3b HEOPraHMYECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMU4ecKknux peakiui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MacChl BELLIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XMMHYECKHUX PEaKLMIX

CkopocTtb peakiun. OOpaTuMbIe peaknu.
XUMHUYECKOE PABHOBECHE

10

11

12

13

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

DIIEKTPONUTHYECKAsT JUCCOLIHAITHS.
[TousiTre 0 BogopoaHOM mokaszaresie (pH)
pactBopa. Peakiiu noHHOTO 0OMEHa.
I'maponns oprannvecKkux u
HEOPTraHWYECKUX BEIIECTB

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 3nexTponuze
pacIiaBOB ¥ pacCTBOPOB COJICH

KonTtponbHast pabota no pazaeny
«Teopernyeckne OCHOBBI XUMHM»

14

Mertamisl, X MOJOKESHUE B
[Teproaudeckoit cucTeMe XUMHIECKUX
snemenToB 1. . MenaeneeBa u
0COOCHHOCTH CTpOCHUS aToMOB. O01IHe
dbusznyecKre CBOMCTBa METAILIOB




15

CniaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
PSA HAIIPSHKEHUH METaIOB

16

17

18

XUMHYECKHE CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPHH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COCAMHEHUN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, )KeJIe3a H UX
COCIMHEHUN

19

[IpakTuueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Mertamib»"

20

21

22

Hemeranmnsl, ux monoxxeHue B
Ilepronnueckoit cucTeMe XUMUYECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIIOPO/JIa, cepbl, hocdopa u yriepoia)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPHI U
UX COeIUHEHUU

23

XuMHYEeCKue CBOMCTBA a30Ta, (hochopa u
UX COEAMHEHHI

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS
1 UX COeTMHEHUH

[IpumeHeHne BaXXHEUIINX HEMETAIIOB U UX
COEeIUHEHHUN




26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTamnabery. BerauciaeHus mo
YpaBHEHUSAM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKHE PACUETHI

27

[Ipaktuueckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
"Hemeramibi"»

28

29

30

KonTponbsHas pabora mo Temam
«Metamey n «HemeTamisn

HeopFaHI/I‘ICCKI/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OpPraHu4cCKUC OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHe U
OpraHuYecKue coeAnHeHus. [ 'eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BELIECTB

31

Poab xumuu B o0ecrieueHuun
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

32

[IpencraBnenns 00 0OMUX HAYYHBIX
anHanax HpOMI)IIHJ'IeHHOFO HOJ'Iy'—IeHI/ISI
Ba)KHEHIIINX BEIECTB

33
34

Yenosek B MHPE BEHICCTB U MaTCpHUAIOB

XuMus U 30pPOBLC UCJIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTarta

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30oBaTeILHON MPOrPaMMBbI CpelHero 001ero odopasoBanus

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKON COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHHU B MO3HAHUU
SBIIGHUN MPUPOAbI, B (POPMHUPOBAHUU MBILUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOU s
pEelICHUS] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpenie

1.2

Brnanenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekymna, BaJICHTHOCTD,
AJIEKTPOOTPUIIATENILHOCTh, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIN CKeIerT,
(yHKIMOHANbHAA ~ TpyMma, paaukais,  H30MEpHUsi,  H30MEpHI,
TOMOJIOTMYECKUN PSAI, TOMOJIOTH, YIJEBOJOPOIbI, KHUCIOPOA- |
a30TcoAepIKaIIUe COCIUHCHUS, OMOJIOTMUECKH aKTHBHBIC BEIIECTBA
(yrneBoapl, KHUpbI, OEITKH1), MOHOMED, OJTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHUYECKOTO CTpoeHHs opranudeckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJY4YeHHH U O€30macHOM
WCIOJb30BAaHUM BAXXHEWIINX HEOPraHWYECKUX M OPraHUYECKUX

BCIICCTB B 6BITy u HpaKTI/I‘{eCKOﬁ JACATCIIbHOCTH YCIIOBCKA

1.3

14

CdopMUpoOBaHHOCTh YMEHHUU BBISBISITH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAaHaBIMBAThb WX  B3aUMOCBA3b,  HCIIOJIBL30BATh
COOTBETCTBYIOIIUE IOHATUA IIPU OIMCAHUU COCTaBa, CTPOCHUA U

MPEBPAILICHUI OPraHUYECKUX COSTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHUH UCTIOIB30BaTh XUMUYECKYIO CHMBOJIHKY
JUTSL COCTABJICHHUST MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) (OpMyJT OPraHWMYECKUX BEIIECTB W ypaBHEHHM
XAMHYECKUX  pEeaklUud,  M3TOTaBIMBATh  MOJEIH  MOJIEKYT
OpPTaHWYECKHUX BEIIECTB MJS WUIIOCTPAlMM WX XUMHYECKOTO U

MIPOCTPAHCTBEHHOTO CTPOCHHUS




1.5

ChopMupoBaHHOCT, YMEHHMH YCTaHABIUBATh MPHUHAIIC)KHOCTD
W3YYEHHBIX OPraHUMYECKHMX BEIIECTB 10 MX COCTAaBYy M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpymnmne) CcoeAuMHEeHHH (yTIeBOIOPObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIMHEHHsI, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHUs), JlaBaTb UM Ha3BaHMs IO CUCTEMAaTHUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONMPEACTATH BUIBI XUMHUYECKON CBS3H B

OpPraHMYECKUX COSAUHEHUSIX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupoBaHHOCTH YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpoeHus opranndeckux pemiects A.M. bytiepoBa st 00bsicHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXPAaHCHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJICKYJI?IPHI)IG COCAMHCHUA

ChopMupoBaHHOCTH YMEHHI NPHBOIAWTH TPHUBHUAIBHBIC Ha3BaHUS
OTJICIbHBIX OPraHMYECKUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIHLEPUH, (eHon, dopManbiaerus, auneTaibleru,
MypaBbHHAs KHCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAs KHUCIOTA,
CTeapuHOBasl KUCIIOTa, IJI0K03a, (PYKTO3a, Kpaxmaj, LEeJUII0JI03a,

TJIALMH)

2.2

CdopMUpOBaHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE,
du3HYecKne M XUMHUYECKHE CBOWCTBA TUITUYHBIX IPEICTABUTEICH
pa3IMYHBIX KJIAcCOB OPraHWYEeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyTranueH-1,3, merunOyramuen-1,3, GeHzomn,
METaHOJI, ITAHOJ, STUJICHTJINKOIIb, TIIHIEPUH, ()EHOJI, alleTATbICTH/I,
MypaBbHHAS M YKCYCHasl KHCIIOTHI, TJIFOKO3a, KpaxMaJ, IeJUTI0J03a,

AMHUHOYKCYCHAad KI/ICJ'IOTa)

2.3

ChopMHPOBAaHHOCTh YMEHHS HILTIOCTPUPOBATh T€HETUUYECKYIO CBS3b
MEXJy TUIOWYHBIMA MPEACTABUTEISIMA  PA3JIUYHBIX  KJIACCOB
OPraHNYEeCKHUX BEILIECTB YpaBHEHUSIMH COOTBETCTBYIOIIINX

XUMUYECKHUX PEAKIIUNA C UCTIOIH30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CopMupoBaHHOCTH ~ YMEHHUSI  XapaKTepu3oBaTh  HCTOYHHUKH
YTJIEBOIOPOAHOTO CHIPbs (HEPTh, MPUPOAHBIN Ta3, YToyb), CHOCOObI
UX TepepabOTKM W MPaKTHYECKOE MPHUMEHEHHE IMPOJIYyKTOB

nepepadoTKu

XUMHS U )KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAyYHOTO IMO3HAHUS, UCIOIb3YEMBIX B XUMUU
NpU W3YYCHUU BEIICCTB W XMMUYECCKHX SBJICHUU (HaOIIOICHUE,
U3MEpEHUe,  OKCIIEPUMEHT,  MOJICIIMPOBAHUE),  HUCIOJIbH30BATh
CUCTEMHBIC XUMHUYECKHE 3HAHUS I8 TPUHATHS PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMH H UX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHW COONIOAATH MpPAaBHIA IOJTH30BAHUS
XUMHYECKOW TOCYIOW M J1a00paTOPHBIM O0OPYAOBAaHHEM, a TaKXKe
npaBuiIa OOpPAIICHUS C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIHSIMA

11O BBIIIOJIHCHUIO .Ha60paT0prIX XUMHNYCCKHUX OIIBITOB

CdopMUpOBaHHOCTH ~ YMEHHMW  IUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IpPEBpaICHUsI OPraHUYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyYEHUE STUIEHA M H3YyYEHHE €ro CBOIICTB,
KAueCTBEHHBIE PEAaKIUUd OPraHMYECKUX BEIIECTB, JE€HATypalus
OEJIKOB IIPY HArPEBAHMHU, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMU TEXHUKH OC30TIACHOCTH IPU OOPAIIEHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM OOOPYJOBaHHMEM; IMPEACTABIATh PE3yJIbTaThl
XUMHYECKOTO JKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid ¥ (HOpPMyITHPOBATH BBHIBOJBI Ha OCHOBE

9TUX PE3YyJIbTATOB

3.4

3.5

CdopmMupoBaHHOCTb ~ YMEHUH  NPOBOAMTH  BBIYUCIEHUS IO
XUMHYECKUM YpaBHEHHSM (Macchl, 00bEMa, KOJIMYECTBA UCXOJIHOTO
BEIIECTBA WJIM TMPOJYKTa PEeaKIMM MO0 H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB MU MPOTYKTOB PEaKIUH)
ChopMupOBaHHOCTP ~ YMEHUH  KpPUTUYECKM  aHAJIM3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOITYy4aeMyl M3 pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoii nH(popmaluu, cetb IHTepHET u Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHHMM COOJIOIAaTh TpaBUiIa SKOJOTUYECKU
1e1eco00pa3HOro MoBeACHUsI B ObITY M TPYJIOBOM JEATENHHOCTH B
LEJIIX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAIOLIEH MNpUpOIHON
Cpeflbl, OCO3HaBaTh OMACHOCTb BO3AECHUCTBHUS HA >KUBBIE OPraHU3MBI
onpeeNEHHBIX OPraHUYECKUX BELIECTB, IOHUMAs CMBICII [TOKa3aTess
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllUM), TIOSICHATH Ha
IpUMepax CrocoObl YMEHBIIECHHUSI M MPEAOTBPALICHUs UX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3m 4CJIOBCKaA

11 KJIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

11

1.2

1.3

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBaHusi

TeopeTnyeckre OCHOBbI XUMUU

Brnanenune cucremMol XMMHYECKMX 3HAHUM, KOTOpas BKIIFOYAECT:
OCHOBOIIOJIATAIOIIME  TOHATUSA  (XMMHYECKHUN  JJIEMEHT,  aToM,
SIIEKTpOHHAss 000j04YKa aroma, S-, p-, O-3IEKTpOHHBIE OpOHTAIIN
aTOMOB, HOH, MOJICKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTD,
CTENEHb OKHUCJIEHUS, XMMHYECKass CBS3b, MOJIb, MOJISIDHAs Macca,
MOJISIPDHBI  00BEM, KPHUCTALIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHOTEPMHUYECKHE, PEAKIIMU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTHYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE);, TEOPHH M 3aKOHBI (TCOPHS AJICKTPOJUTHYCCKOM
nuccormanuu, Ilepmonnueckuit 3akon J.M. MenneneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CHUMBOJIMYECKHUM S3bIK XUMHH,
(haKTOJIOTMYECKUE CBEICHHUS O CBOMCTBAaX, COCTaBe, IMOJYYCHUU H
0€30ITaCHOM UCIOJIb30BAaHUN BOKHEHIIIMX HEOPTraHUYECKUX BEIIECTB B

6LITy n HpaKTquCKOﬁ ACATCIIbHOCTHU YCJIOBCKA

ChopMupoBaHHOCTh YMEHUI BBISBIATH XapaKTepHbIE MPHU3HAKU U
B3aMMOCBA3b W3YUYEHHBIX NOHSITHI, NPUMEHSATH COOTBETCTBYIOILIUE
TOHSATUSA TIPU OINKUCAHUM CTPOEHUS M CBOMCTB HEOPTaHUYECKHUX
BEILIECTB U MX MPEBpAIICHUH; BBISBIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMHA i MPEACTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Bnanenue OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAaHUS BEIECTB U
XUMUYECKUX SIBIICHUM (HAOMIOJeHUEe, HW3MEpPEHUEe, HKCIIEPUMEHT,

MOJICIUPOBAHNE)

1.4

CdopmMupoBaHHOCTh YMEHMM ONPENENATh BAJEHTHOCTh U CTENEHb
OKHCJICHUS XHMHYECKMX DJIEMEHTOB B COCJUHEHHUAX Pa3JIMYHOTO
COCTaBa, BHMJ XHMMHUYECKOH CBsi3u  (KOBaJICHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOU
PEeIETKH KOHKPETHOIO BEIlecTBa (aTOMHasi, MOJIEKYJIsipHas, HOHHa,

MeTaJUTHIeCKas)

1.5

CdopmupoBaHHOCTb YMEHHII ONpeNEsaTh XapaKkTep Cpebl B BOJHBIX

pacTBOpax HCOPraHNICCKUX COE€IUHEHUIN




1.6

1.7

ChopMupoOBaHHOCTh YMEHHSA KIAacCHU(PUUIUPOBATh XUMHUYECKHUE
peakuuy 1o pa3IMYHbIM IPU3HAKaM (YUCILY ¥ COCTaBy pearupyromux
BEIIECTB, TEIIOBOMY d(QexTy peakuuu, H3MEHEHHIO CTEIeHel
OKHUCJIGHHS ~ DJIEMEHTOB,  OOpaTUMOCTH  DPEaKIHH,  y4acTHUIO

KaTaJnu3aTopa)

ChopMUpOBaHHOCTb YMEHUH COCTABIATh YPAaBHEHUS peakLuil
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPAILIEHHBIC YPAaBHEHUS DPEaKLUN
MOHHOIO0 OOMEHa, YYUThIBas YCJIOBMsSI, IPU KOTOPBIX 3TH PEAKLMU

HUIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxuu,
MOATBEP K IAOLIHE KayeCTBEHHbIN COCTaB Pa3IMYHbIX
HEOPraHUYECKHX BEIIECTB, PACMO3HABATH OIBITHBIM IMYyTEM HOHBI,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BEIIECTB

1.9

CpopMHUpOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca dTHX peaKI_[I/Iﬁ

1.10

1.11

2.1

2.2

ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTHU

XUMHYECKON peakinu OT pa3jndHbIX (haKTOpPOB

ChopmupoBaHHOCTE YMEHUN OOBSCHATH XapakTep CMEIICHUs
XMMHYECKOr0 PAaBHOBECHS B 3aBUCUMOCTH OT BHEUTHETO BO3ACHCTBUS

(npunuun Jle HlaTenbe)
OO6m1ast 1 HeOpraHU4YecKask XUMUs

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIch I[leproguueckoro
3akona .M. MeHnneneeBa M JI€MOHCTPUPOBATH €ro
CHCTEMaTU3UPYIOILYI0, OOBSICHUTEIBHYI0 W  NPOTHOCTHYECKYIO
byHKIIUN

ChopMupoBaHHOCTb ~ YMEHMH  XapaKTepHU30BaThb  DJIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4 mepuonos
[Tepuonnueckoi CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB J.N.
MeHeneeBa, HCIOb3Ysl MOHATHS «S-, P-, -3JIEKTPOHHBIC OPOUTAIII,
«IHEPreTUYecKre YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCAMHEHHUH IO NEPUOJaM U
rpynmaMm Ilepuogudeckoil cucteMbl XMMHYECKUX 3yeMeHToB J[.M.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBaTh) OOIIKE
XMMHYECKHE CBOMICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATH CYIIICCTBOBAHUEC T€HETUYECKOM CBA3U MCKIAY




HCOPraHN4CCKUMU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTH YMEHHMH yCTAaHABIMBATh MPUHAICHKHOCTD
HEOpPraHMYECKUX BEIIECTB 10 MX COCTABY K OMNPEIECIEHHOMY KJacCy
(rpyrmre) coequHeHui (IPOCThIe BEIecTBa — METAJUIBI U HEMETaILIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIeHUS (OPMYJT BEUIECTB W YPaBHEHUH XHMHUYECKHUX
peakuwii, cuctematnaeckyro HomeHkarypy (IUPAC) u TpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKMCIIBIA ra3, aMMUak, raméHas M3BeCTb, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPyTHE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKMX BEHISCTB Pa3IUYHBIX
KJIACCOB, MTOJTBEPKIaTh CYIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKITY
HEOPraHWYECKUMHU  BEIIECTBAMH C  IOMONIIBK  ypaBHEHHUH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHHﬁ

ChopMUpOBaHHOCTb ~ YMEHMHM  IUIAHUPOBaTb M BBINOJHSATH
XUMHAYECKHI SKCIEPUMEHT (pa3iioKeHHWEe NEepOKCHIa BOIOpOJa B
MPHUCYTCTBUH KaTaIN3aTopa, OMpeesIeHIE CPEeIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHUBEPCAIBHOTO WMHIUKATOpPA, BIUSHUE Pa3TUYHBIX
(akTOpOB Ha CKOPOCTb XUMHUECKOW peaKIMH, PEeaKIUU HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMM Ha cylb(]ar-, KapOOHAT- U XJIOPU-
AQHMOHBI, HA KATHOH aMMOHWSI, PEIICHUE DKCIIEPUMEHTAFHBIX 3a/1a4
o reMaM «MeTasuib» U «HemeTransb») B COOTBETCTBUH C IIPAaBUIIaAMHU
TEXHUKH O€30MacCHOCTH IpH OOpalleHHH C BeleCTBAMU MU
a0OpaTOpHBIM  O0OpPYJOBAaHHMEM;  TPEACTABIATH  PE3YyJbTAThI
XAMHAYECKOTO JKCIepuMeHTa B  (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOLIUX peakuuil U (OpMyIHPOBATH BHIBOJBI HA OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTb yMEHUH COOMIOAATH MpaBWiIa I10Jb30BAHUS
XUMHUYECKON TOCYION M J1Ta0OpaTOPHBIM 00OPYTOBAHUEM, a TaKKE
MpaBHJIa OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUH C UHCTPYKIMSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHI)IX XUMHNYECKHUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHMM  XapakTEpPU30BaTh  XHUMHUYECKHE
MPOLIECCHI, JIEKAIIME B OCHOBE IIPOMBILLIEHHOTO MOJIYYEHHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKX¢C C(I)OpMHpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 00




OGH_II/IX Hay4YHbBIX TIpUHOHWIIAX HW  3KOJOTHYCCKHX HpOGHeMaX

XUMHYCCKOI'O IMTPOMU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

3.2

3.3

3.4

ChopmMupoBaHHOCTH MPEACTABICHUI O XUMUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XHUMHHM B TO3HAHUU
SIBJICHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS H KYJIbTYPbI
JUYHOCTH, €€ (YHKIMOHATBHOW TIPaMOTHOCTH, HEOOXOJUMOW IS
pelIeHUsT TPAKTHYECKUX 3a/lad U JKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOJHON cpesie

ChopmupoBaHHOCTE ~ YMEHHUU KPUTUYECKH  aHAJIU3UPOBATh
XUMHAYECKYI0 MH()OPMAIUIO, MOJyYyaeMyl0 M3 pa3HbIX HMCTOYHHUKOB

(cpeacTBa MaccoBO KOMMYHUKaIUU, ceTb IHTEpHET U ApyTrue)

ChopMupoBaHHOCTb yMEHHUH coOOMIOaTh MpaBUIa 3KOJOTMYECKH
1eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYJIOBOH JAEATEIBHOCTH B
LEIAX COXPAHEHUs CBOETO 3J0POBbs M OKPY’KAIOIIEW NPHUPOJHOU
Cpelsl

Oco3HaBaThb ONACHOCTb BO3JEHUCTBUS Ha JKUBBIE OPIraHU3MBI
ONpEACHEHHBIX BEIECTB, MOHMMAas cwmblcn nokaszarens [IJIK,
IMOSICHATH Ha ITpUMEpax CIIOCOOBI YMCHBIICHHUA U ITPEAOTBPALICHUSA UX

BpCAHOIO BO3I[GI\/JICTBI/IH Ha OpraHu3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  TPOBOJUTH  BBIYUCICHHUS  C
WCTIOJIH30BAHNUEM TIOHSTHS «MAaccoBasi JIOJISl BEUIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHYECKHX PEaKIMIX, MacChl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECCTB,
TerI0BOro 3¢ (dexTa peakiiui Ha OCHOBE 3aKOHOB COXPaHEHHUS MaCChl

BCILICCTB, ITPEBPAILICHUA U COXPAaHCHUA SHEPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1

TeopeTnueckre OCHOBbI OPraHUYECKOW XUMHUU

11

1.2

13

[Ipenmer opraHnyYecKON XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHE U 3HAYCHHUE B
IIOJIyYEHUU HOBBIX BEUIECTB M MaTepuajoB. Teopusi CTpOEHUs OpraHUYECKHUX
coequHennit A.M. BytiiepoBa, €€ 0OCHOBHBIE MOJIOKEHUS

CtpykTypHble (OPMYJIBI OpPraHUYECKUX BEIIECTB. [ OMOJIOrHS, H30MEpHUS.
XuUMHUYECKasi CBSI3b B OPraHUYECKHX COCAUHEHUSX — OJMHApHbICE U KpaTHbIE
cBs3u. [IpencraBienue o Ki1acCUpUKAIKA OPraHUIECKUX BEIIECTB
Homenknarypa opraHMueckux cOeIMHEHNUH (cucTeMaTH4ecKasi) U TPUBHUAJIbHbIE

Ha3BaHUS Ba)KHEHUIITHIX HpCHCTaBHTCHCﬁ KJIaCCOB OPraHN4YCCKUX BCIICCTB

Yri1eBo10posl

2.1

2.2

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psa. Meran u 3TaH —
MPOCTEHIINE MPEACTABUTENMN AJIKAHOB: (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu 3aMeIeHUs] U TOPEHMs), HAXOXKJICHHE B HPUPOJE, MOIy4YEHUE U

IIPUMCHCHUC

AJKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PsiA. DTWIEH U INPONUIIEH —
MPOCTEHIINE MPEACTABUTENHN AJIKEHOB: (DPU3MYECKHEe U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TaJOTEHUPOBAHUSA, THUIpaTAllUM, OKHUCIECHUS H

HOJ'II/IMepI/BaI_II/II/I), MOJIYUYCHHUEC U IPUMCHCHUC

2.3

2.4

Ankanuensl: Oyrtaauen-1,3 u merwnOytanuen-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE CBOICTBA (peakuus noiumepusaiun). [lonydenne cuHTeTHYECKOro

KaydyKa U pe3UHbI

AJKHMHBI: COCTaB U 0COOEHHOCTH CTPOEHHsI, TOMOJIOTHYECKUN psiA. ALETHIIEH —
MPOCTEHIINI TpPEACTaBUTENb AJIKHMHOB: COCTaB, CTPOEHHE, (PHU3UYECKHE H
XMMHYECKHE  CBOMCTBAa  (peakuMM  TUAPUPOBAHUSA,  TaJOT€HUPOBAHMUS,

ruaparanuu, I OpeHI/IH), MOJIY4YCHHUC U ITPUMCHCHUC

2.5

Apenbl. benson: coctaB, cTpoeHue, (pu3NUECKME W XUMHYECKHE CBONCTBA
(peakuuu TaJOTEHUPOBAHUS U HHUTPOBAHHS), TOIY4YCHHE U IPHUMEHEHHE.
Tonyon: cocraB, cTpoeHue, GU3NYECKUE M XMMHUYECKHE CBOWCTBA (pEakKiuu
raJIOTEHUPOBAHNS M HUTPOBAHUS), MOJyuyeHUE U NpuMeHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTHyecKas CBSA3b MEXKIY YTJIEBOAOPOJAMM, NMPUHAICKANUMU K

PAa3JIMIHBIM KJIacCaM




2.6

3.1

3.2

3.3

IIpuponHble HMCTOYHUKM yriIeBOAOpOAOB. IIpupomHbBII ra3 M MOIYTHBIE
HedTsHbIe Ta3pl. Hedts u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEeKUHI (TepMHUYECKUH, KaTaauTUdeckuil), nuposus. IlpomykTs
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILICHHOCTH U B ObITY. KaMeHHbIi

YTOJIb ¥ IPOAYKTHI €70 nepepadoTKu
Kucnoponcoaep:xaiue opraHn4ecKkue CoeAMHEHUS

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON W 3TAHON: CTPOCHUE,
(du3nyuecKkue U XUMUYECKUE CBOMCTBA (pEaklIUU C AKTHBHBIMH METaJUIAMU,
raJloreHOBOJIOPOIaMU, TOpEHHUE), MpUMeHeHHe. BoaoponHble CBSI3U MEXKIY
MOJIEKYJIAMH CITIUPTOB. /[eficTBHE METaHOJIa U 3TaHOJA Ha OPraHU3M YeJIOBEKa.
MHOroaToMHBIE CIIUPTHI. DTUICHIJIMKOJb U TIHIEPUH: CTPOCHUE, (PU3HUECKHe
U XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO WICJIOYHBIMH METAJJIaMHU,
KauecTBEHHAsl peakilis Ha MHOTOATOMHbIE CHHUPTHI). [leiicTBre HAa opraHusm
yenoBeka. [[pumeHenue rivuepruHa u STUICHTITUKOISA

@deHo: CTpOEHUE MOJIeKYJbl, (u3uveckrue W XUMHYECKHE CBOMWCTBA.
Tokcuunocts penona. [lpumenenue dpeHona

Anbaeruipl 1 KeTOHbL. DOpMallbJeTu/l, alleTalbAeTHa: CTpoeHue, Pu3ndeckue
U XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHUS W  BOCCTAHOBJICHUA,

KaueCTBEHHbIE PEAKIMH ), IOJyUYEHUE U IPUMEHEHHE

3.4

3.5

OAHOOCHOBHBIE MPEEIIbHbIE KapOOHOBBIE KMCIOThl. MypaBbuHas U yKCYCHas
KHCJIOTBI: CTpOeHHE, (pr3HyecKre M XMMHUYECKHEe CBOWMCTBA (CBOWCTBa, 00mme
JUI Kjacca KHCIOT, peakuus »Tepu(uKalnuu), MOJIydeHHe M MIpUMEHEHHE.
CreapuHOBas U OJIGMHOBAsI KUCJIOTHI KaK MPEACTAaBUTENN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE JAeicTBHE
CrnoxHble 3QUPBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas poib

KUPOB

3.6

VYrneBoabl: cocTaB, KJIacCU(PHUKALUSA yIIeBOI0B (MOHO-, JU- U MOJIMCAXapUIbI).
I'moko3a — mpocTelmuii MOHOCaXapHu: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIBI,
¢usznyeckue M XHUMHYECKHE CBOICTBa (B3aMMOJAEHCTBHE C THMIPOKCHAOM
menu(ll), okucieHume amMmmauyHbIM  pacTBOpoM  okcuzpa  cepebpa(l),
BOCCTAHOBJIEHHE, OpO’KEHHE TIIOKO3bl), HAX0XK/IeHUE B MPUPOJIE, IPUMEHEHHE,
6uonornyeckas posib. Porocunte3. PpyKTo3a Kak U30Mep II0K03bl. Kpaxman
U LEJUII0J103a KaK NpUpoHble oaumepbl. CTpoeHHe Kpaxmala U LEUII0JI03bI.
dusnueckue W XUMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOIN3, KauyeCTBEHHAs

peaKIus C HOJIOM)

A3oTconepikaliie OpraHn4eckie CoeTMHEeHNS




4.1

AMHUHOKHCIIOTH Kak amM(oTepHble OpraHndeckue coequHeHus. Ou3ndeckue u
XMMHYECKHE CBOWCTBA aMMHOKHCIIOT (Ha MpuMepe IuiuHa). buomornyeckoe

3HAYCHNUEC aMHUHOKUCIIOT. HCHTI/II[H

4.2

5.1

benku kak mNpUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHUYECKHE CBOICTBa OENKOB:

TUAPOJIU3, ACHATYpallks, KaYeCTBEHHbIE peaKluy Ha OeKu
BricokoMonekynsipHble COSMHEHHS

OcHOBHbBIE TIOHSTUSL XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE  3BEHO, CTENEeHb  MOJUMEPHU3ALUU,  CPEAHss
MoJsieKyJisipHast Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX

COCI[I/IHCHI/Iﬁ — [MOJIMMEPpHU3alnA U ITOJIUKOHACHCA U

5.2

SKCHepI/IMeHTaJH)HI)IG MCTOAbl M3YUYCHUS BCHICCTB W HUX HpeBpameHHﬁ:
O3HAaKOMJICHUE C o6pa3uaMH OpUpOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KayudyKoB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pE3UHbIL

11 KVIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

11

TeOpeTI/I‘ICCKI/Ie OCHOBBI XMMHH

XuMuyeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTHYecKre yPOBHH, TOAYPOBHU. ATOMHbBIC OPOUTAIIH, S-, P-, -3JIEMEHTHI.
OcobeHHOCTH pacIpeiesieHUst JIEKTPOHOB TI0 OPOUTAIIM B aTOMAaX AJIEMEHTOB

MEPBBIX YETHIPEX NEPUOAO0B. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

1.2

Ilepnonnueckuil 3akoH u lleprognyeckas cucTeMa XMMHUYECKHX JJIEMEHTOB
J.N. MenneneeBa. CBsi3b Nepuoaudeckoro 3akona u [lepuoanueckoii cucremsl
XxumMuyeckux daemeHToB [[.M. MeHneneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS! CBOMCTB XMMHUYECKHX 3JIEMEHTOB U
0o0pa3yeMbIX UMM IPOCTBIX M CJIOXKHBIX BEIIECTB M0 Ipynnam M NEpHUOAaAM.

3HaueHUe MEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKH

1.3

14

1.5

Ctpoenue BemecTBa. XHUMHUYECKas CBS3b. BHIBI XUMHUYECKOW CBS3H
(koBazieHTHasi HEMOJSpHAs W MOJspHas, MOHHAs, MeTrayuinueckas). oHsbr:
KaTHOHBl M aHHOHBI. MexaHU3Mbl 00pa30oBaHUS KOBAJCHTHONW XUMHYECKON

CBsA3M (OOMEHHBIN U TOHOPHO-aKIeNnTOpHbIN). BonoponHas cBs3b
BaneHTHOCTB. DneKTpooTpuIiaTeIbHOCTh. CTENEHb OKUCTICHUS

BemecTBa MOJIEKyJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH IMOCTOSIHCTBA

cocTaBa BellecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMUECKOW pewmérku. lloHsatue o aucnepcHsIxX
cucreMax. VcTUHHBIE M KOJUIOUMIHBIE pacTBOpBL. MaccoBas [10J11 BelecTBa B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Homenkiarypa

HCOPTraHN4YCCKUX BEIICCTB

1.7

1.8

1.9

1.10

Xumuueckass — peakmusa.  Knaccupukamuss — XMMHYECKHMX — peakuuid B
HEOPraHWYECKOW M OPTraHUYECKON XMMHUHU. 3aKOH COXpPaHEHHUS MAacChl BEIICCTB,

3aKOH COXpaHCHUA U NPCBpAlICHUS SHCPIrUX IIPpU XUMHUYCCKUX PCAKIUAX
CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB

OOpatumblie peakuuu. XuUMHYecKoe paBHoBecue. DaKTOphl, BIUAIOIIME Ha

COCTOsIHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle Ilarense
OnekrponmTryeckas auccoruanus. CuibHble W ciadbie AnmekTponuTsl. Cpena
BOJIHBIX pPAacTBOPOB BEILIECTB: KHUCIJAs, HEHTpaibHas, LIeJo4yHasd. Peaxnuu

HOHHOTO OOMeEHa

111

OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKuu

2.1

HCOPFaHI/I‘IeCKaﬂ XHUMMUA

Hewmertannsl. [Tonoxxenue nemeramioB B [lepuonnyeckoit cucteMe XUMHUYECKIX
sanemenToB J.M. MenneneeBa u 0coOEHHOCTH CTpoeHUsi aTOMOB. Dusnueckue
CBOICTBa HEMETAJUIOB. AJUIOTPONHUS HEMETAJJIOB (Ha MpUMEpPE KHUCIOpOAa,

cepsl, pocdopa u yrirepoa)

2.2

2.3

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajOreHOB, CEphI, a30Ta,
docdhopa, yraepoga W KpPEeMHHs) M HUX  COCIUHEHMH  (OKCHIOB,
KHCIIOPOJICOACPKAIINX KHUCIOT, BOJAOPOAHBIX coenuHeHuil). Ilpumenenue

BaKHEUIIIMX HEMETAIJIOB U UX COCOUHEHUI

Mertannel. Ilonoxxenne meraiioB B Ileproanueckoi cucteMe XMMHUYECKHX
sanemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI04YEK
aTomMoB MeTasuioB. O01re puznueckue cBOMCTBa MeTaIIOB. CIUTaBbl METAILIOB.

3HeKTpOXHMquCKHﬁ paa HaHpH)KCHI/II\/’I MCTAJlJIIOB

2.4

2.5

XUMHYECKHE CBOMCTBA BAXKHEWIIMX METAIOB (HATPUM, Kaduil, KaJIbIIHM,
MarHuii, allOMUHHUNA, [IUHK, XpPOM, XKEJe30, MeJlb) U UX coequHeHuil. Oo0mue
CrocoObl TOMyUYeHUsI MeTaluIoB. [IprMeHeHrne MeTalIoB B OBITY U TEXHHUKE

I'enernueckas CBA3b HEOPraHUYECKUX BEILECTB, IPUHAMICKAINUX K PA3TUIHBIM

Kj1accaM

XUMHS U )KU3HD




3.1

Ponb xumMum B 0OECHEUYEHUU HKOJIOTMUYECKOM, SHEPreTUYeCKOW W TMHUIICBOU
0€30MMacHOCTH, pa3BUTHH MEIUIUHEL. [[OHATHE 0 HAYYHBIX METO/AX MO3HAHUS

B€IICCTB U XUMHNYCCKHNX peaKuHﬁ

3.2

HpeIICTaBJIeHI/ISI 00 O6H_II/IX HAaYYHBIX IMPUHIOUIIAX TPOMBINIJIICHHOI'O IMMOJTYYCHHA
BaKHEHIITNX BCIIICCTB. Yenosek B MHUPE BCHIECTB U MAaTCPHAJIOB!: BaKHEHIITIE
CTPOUTECIIBHBIC MaTCpHajibl, KOHCTPYKIIMOHHBLIC MaT€puajbl, KPpaCKHu, CTCKIIO,
KCpaMuKa, MaTCpuaJibl AJId 3JICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MUHEpaJIbHbIE YI00pEHUs

3.3

Xumus u 3A0POBLEC HYCJIOBCKA: IIpaBWJia HCIOJb30BaAHUA JICKAPCTBCHHBIX
npenaparoB, IIpaBujia 0€30IacHOI0 MCIIOJb30BaHUS ImperaparoB OBITOBOM

XUMHU B HOBCGHHCBHOﬁ KHN3HU




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Xumus, 10 knace/ T'abpuensia O.C., OctpoymoB W.I'., CnankoB C.A., AKITMOHEpHOE
o6rrectBo «M3marenbetBo «IIpocBemicHme
* Xumus, 11 knace/ T'abpuensia O.C., OctpoymoB W.I'., CnankoB C.A., AKIIuOHEpHOE

obuiectBo «M3narenscTBO «IIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Kypun A.A. COopHuk 3a1a4 no xumuu. Pemenus u ananus - M.: AkBapuymMm, 1997.

2. JIuguu P.A. CripaBo4yHHK 110 001Iel 1 Heoprauuiecko xumum. -- M.:IIpocBemenune: Yueo.
uT., 1997.

3. Kypmamena K.K. Xumus B Tabnunax u cxemax. Yue6Ho-o0pazoBaTenabHas cepus. - M.:
Jluct Hero, 2002 4. O. C. I'abpuensn Xumus. 11 kmacc. Meroaudeckoe mocoowue -
M.:«/Ipoda», 2005 T.

5. Bonosuk B.b., Kpyreukas E.Jl. Oprannueckast XMUMHs: BOIIPOCHI, yIPaXECHUsI, 3a1a4H,
tecthl. [Tocobue nns crapmeknaccaukos. CI16.: CMUO Ilpecc, 2015. 240 c.

6. Hudantren O.E. LipetkoB JI.A. Xumus 10-11. Opranuueckas xumusi. M.: [IpocBerenue,
2000

7. HoBommnackuit .U, HoBommHackas H.C. Xumus: yuebnuk mst 10 (11) xnacca
0011eo0pa30BaTeNIbHBIX OpraHu3aui. YrinyonaeHsslid yposenb. M.: OO0 «Pycckoe cioBo —
yuebHuk», 2018. 440 c.

8. Penerutop no xumuu/ noxa.pen. Eroposa A.C. Pocros u//I: ®enukc, 2018. 762 c.

9. Ceepmiioa H./I., Kapramos C.H., Pagyruna O.I'., KonnueBa A.Il. Xumust: cipaBO4HUK JUIst

MIKOJIBHUKOB U noctynaromux B By3sl. Kypc noarorosku k [MA (OI'2 u I'BJ), EI'D u



JIOMTOJTHUTEIbHBIM BCTYNUTENbHBIM HCTIbITaHUAM B By3bl. M.: ACT-IIPECC HIKOJIA, 2019.
576 c.
10.11BetkoB JI.A. Opranudeckas Xxumus: yueOHuk s ydamumxcs 10-11 kimaccos

o0meoOpazoBaTeNbHBIX YueOHBIX opranuzanuii. M.: BJIAJIOC, 2017. 271.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

CrpaBounuk mmo xumuu http://www.alhimik.ru

Kypnan "Xumus u xu3ap" http://www.hij.ru/

Poccuiickas anekTponHas 1ikosia https://fg.resh.edu.ru

[Topran LECTA https://lecta.rosuchebnik.ru

Kypnan "Xumuku u xumus " http://chemistry-chemists.com/index.html

Jluteparypa mo xumuu http://c-books.narod.ru

DnekTpoHHas OMOJIMOTEKa O OPraHMYeCKONH XUMUU

http://www.chem.msu.ru/rus/elibrary/edu organic.html

CraTbu 0 XUMHYECKUX JJIEMEHTAax ¢ 3KcrepuMenTamu WWw.periodictable.ru

Kypnan "TlepBoe centsiops" ttp://1september.ru
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