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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 deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOoM ctangapte COO, ¢ yuérom KoHuenuuu npenoaBanus yueOHOTo
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamnusax Poccuiickoit deaeparium,
pealn3yIoNMX OCHOBHBIE 00pa30BaTelIbHbIE MPOTPAaMMbl, U OCHOBHBIX MOJIOKESHHMA
«Ctparerun pa3Butus Bocniutanus B Poccuiickoit @eaepannn Ha nepuoa 1o 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oOmieil ctparernu oOy4eHus, BOCIUTAHUS U Pa3BUTUS OOYUaIOLIUXCs CPEICTBAMU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble monoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, IOJIy4aeMOoe BBIITY CKHUKAMH
o011eo0pa3oBaTeIbHON  OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
NO3HAHMS 3aKOHOB NMPUPOAbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanuzyercss xumudeckoe oOpa3oBaHHe OOydarolIuxcsl Ha
YPOBHE CpeITHET0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YU4EOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOrpaMMe IO XHUMHH C
y4€éToM crneuu(pukd HayKu XUMHUHM, €€ 3HauyeHUs B TO3HAHUM MPUPOABI U B
MaTepHalbHON KU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LENeH U MPUHLIUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib 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
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHsI Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHLUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHHUA B KU3Hb COLMYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
IpeJCTaBICHUN 0 cTpoeHUH BeriecTB. CBeeHus 00 M3ydaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XWMMUHU  MOJYy4YarOT  pPa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKON CBS3M, KIacCU(UKAIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lox HOBBIM yTrJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO 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 TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3HUIIMM,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs A0NONIHsIeTcs B Kypeax 10 u 11 kimaccoB anemeHTamMu
CoZlep KaHMsl, UMEIONMUMA KYyJIbTYPOJOTUYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEIHLHOM U MPAKTUYECKOM IESITeIbHOCTH YelIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITAIO U IPUMEHSATH €€ JIs TOTIOTHEHUS 3HAHUH,
pelIeHus] THTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYJAIOIINXCS MAPOBO33PEHUCCKON OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
U pEIICHUS TMPOTUBOPEUYMI MEXIy HOBBIMU (DaKTaMU U TEOPETUYECKUMU
MPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHN 3KOJOTHUECKUX TpodieMm, a
Takke Mpo0JIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOydJarommxcs MNPUHIATHIE MNPOTPAaMMON IO XUMHUU TMOJXOIbl K OIpPEIeSICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a W 00paboTKu
uHdopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHHS OMbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPE/IeIICHUN
COJIePKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUs TpeaMeTa HarpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JeSATeTLHOCTH YeJIOBeKa M KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIENEH W3y4EeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



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

e (opMupoBaHMEe CHUCTEMbl XUMHUYECKMX 3HAHUM Kak  Ba)KHEHIIEH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI I MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAaKOMJICHUE C UCTOPUEH HX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOUMBIX JJI MPUOOPETEHUS YMEHUI
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XUMHUYECKHUX SIBJICHUM, MMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, comeprxaTenibHas XapaKTepUCTHKA 1IeJIel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero oOmiero oOpasoBanus. CeromHs B
MPENOAaBaHUH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE COJep>KaHusi OOyueHHus, OPHUEHTUPOBAHHOM Ha IOATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTEIbHON OpraHu3aliy, BIIAJCIONIET0 HE HaOOpoOM
3HaHUH, a (PyHKUIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHUSIMU
AKTUBHOTO TOJTYYEHUs 3HAHUI ¥ MPUMEHEHHS X B PEATbHOM JKU3HM JIJIsI PEIICHHUSI
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM IIpH M3y4YeHUHU NpeaMeTa « XUMUSD TOMUHHUPYIOIIEee 3HaUCHHE
IpUOOPETAIOT TaKue 1NN U 3a1a4H, KakK:

amanranusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY NPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHre y OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), UMEIONINX YHUBEPCAIbHOE 3HAYCHWE U Pa3UYHBIX BHUIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOUMBIX AJIs MPUOOPETEHNUS ONBITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B IO3HAHUU XUMHH, a TaKXe JUIl OLEHKH C MO3UIUN SKOJIOTMYECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIISCTB U XUMUIECKHX MPOIIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOIHYIO CPENY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAy4YHO-ITOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKAHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS], HAOII0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaHNs, TIOTIOTHEHUS YHEPTETUIECKIX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBI3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHON o0sacTi «EcTecTBeHHO-HayUYHbIE
pEIMETHD».

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



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XUMHH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METObl M3YyYEHMsI BEIIECTB M HX IPEBpAICHUI:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB IpU
HarpeBaHuM (IJI1aBJieHUE, OOYTJIMBAHUE U TOPEHNE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI psii. DTUIEH U MPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Anxaguensl: OytamueH-1,3 u metmwnOytagueH-1,3: cTpoeHue, BakHEUIIHNeE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

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

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), NTOJIyYEHUE U NMPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnyeckas CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAIICKAIUMUA K Pa3InYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepadoTk HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KamMeHHBIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TalOT€HONPOU3BOAHBIX,
IPOBEICHNE IPAKTHYECKOW PAOOThI: MOJYyUYEHHUE STUJIEHA U U3YUYEHUE €r0 CBOWCTB.

Pacuérnblie 3anaun.

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

Kuciiopoacoaepskamue oprannyecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHOJN MW OTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peakluu C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEHHE. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBuE METaHOJIa U ATAaHOJIA HA OPTaHU3M YEIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHu3M yenoBeka. [[puMeHenre rinunepruHa u STUIECHJINKOJIS.

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

Anpneruibel U Kemouwvl. DopManblaerus, —aneTanbACTHN:  CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), TOJYyUYECHUE U TPUMEHEHHE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCIIOTBI: CTpOEHHE, (PU3UUECKUE U XMMUYECKHE CBOWCTBA (CBOMCTBA, OOLIME s
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['uuponus
cioxHBIX 2GupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupos. buomornueckas
POJIb JKUPOB.

VYrneBonmpl:  cocTtaB, KiacCHU(UKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosiicaxapubl). ['Ioko3a — npocTeiimii MoHOcaxapui: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOWCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuaa cepedpa(l), BocctanoBieHue,
OpOo’KeHHE TIIIOKO03bI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
uemnono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OMHMCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCICHHE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3zaumopeicTBHE Kpaxmalia € HOJIOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MTPOYKTOB PEAKIIUH).

A30TcozeprKallie OPraHun4eCcKue COCTUHEHUSI.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnyecKkue coeuHeHns. Ousndyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTTKHU.

OKCIEpUMEHTAIbHbIE METOJIbl M3Yy4YEeHHUs BEIIECTB U MX IMPEBpaICHUI:
HAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OCIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHS XMMHUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIIUU, CPEIHSS MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
O3HaKOMJICHUE C 00pa3laMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-



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

OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIM4YHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Marepus, DJHEPIHUs, Macca, aroM, JJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (O€NKH, YIJIEBOIBI, KHUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBHOIO IUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000JI0YKa. DHEPreTUuecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO0 OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[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 W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE NIEPUOIUUECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs M TOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XUMHUYECKOM CBsI3M (OOMEHHBIM W JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTS.
CreneHnb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa MOJEKYJPHOTO UM HEMOJICKYJISIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



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

Knaccudukanus HEOpPraHUYEeCKUX COCMHEHNU. Howmenxknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass 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 SHEPTUHU NPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
XuMH4YecKoro paBHoBecus. [Ipunnun Jle [lartense.

Dnekrponutuyeckas auccounanusi. CuiapHble U ciialble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W HX MPEBPAILICHUM:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XUMHYECKHX 3yieMeHTOB Jl. .
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TTIOMOIIBI0 YHUBEPCATBLHOIO MHAUKATOPA, PEAKIIUM HOHHOTO OOMEHA), TPOBEACHUE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKIUN».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCITOIB30BAHUEM MTOHATHUS «MACCOBASI IO
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosoxkenne HemetaiuioB B Ilepuoaumueckond  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHUCJIOpo/a, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuogmyeckont cucteMe XMMHYECKHUX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKHE CBOWCTBA BAXKHEWIIUX METAIOB (HATpPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

DKCHEPUMEHTAJIbHBIE METO/Ibl HW3YUYE€HHUS BEIIECTB U HUX NPEBPAILCHUN:
M3YUYCHHE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3l0OB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMNBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

Pacuérurlie 3amaun.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT MPUMECH.

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 BaXKHEHIINX BEIIECCTB.

UenoBek B MHUpPE BEHIECTB M MaTEPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTepuajbl, KpPacCKHh, CTEKJIO, KepaMHKa,
MaTepuasnbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHSIT U 3J0pOBBE YEIIOBEKA: MpPAaBUJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
TMOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SIBJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
M3MEpPEHUSsI, CKOPOCTb.



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

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

TexHoJOrHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, TPOU3BOJCTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, 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
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHbIM W TpeaAMeTHbIM). HayuyHo-mMeToIu4Yeckod OCHOBOM  JJis
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHUMHsD Ha yYpPOBHE CPEOHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

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

HaJIM4KMe MOTUBALIUU K O0YUCHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yCTAHOBKAaMHU, MPUCYIIMMHU IE€JIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW JIE€ATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAMM Y TPaBWIAMH  TOBEIAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIEcCcaM
CaMOMNO3HAHUS, CaMOpPAa3BUTHUA M HPABCTBEHHOTO CTAHOBJIICHUS JUYHOCTHU
00yJaromxcsl.

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

1) rpakaaHCKOr0 BOCIMTAHMS:

OCO3HaHUs 00YyYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPAJIKY;

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



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM ACSITENFHOCTU NMPHU CO3TAHUU yUEOHBIX
MIPOEKTOB, PEIICHNHN YUEOHBIX U TTO3HABATENIbHBIX 33124, BHITOJTHEHUN XUMHUECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  I[OWCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTHUBOB B IIOJyYEHHUH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

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

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpaleHusi C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOTIO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TMOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

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

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHUM MPAKTUYECKUX 3adad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IKOJIbI);



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

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U Pe3yJbTaTaM TPYJIOBOU IE€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

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

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

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

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00E€CTICUCHUU YCIOBUMN
YCHENIHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiy4aemble 3HAHUS JJIs1 aHAJIU3a U OOBSCHEHUS SBJICHUN OKPY’KaIOIIEro MHUpa U



IPOUCXOSAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIb30BaTh XWMHUYECKHUE 3HAHUS IS
pelieHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

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

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOM
JIESITENBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

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

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYUYHbIE TOHATHUS, OTPaKaoLIne
LEJIOCTHOCTh HAy4YHOM KapTUHbl MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
Ipolecc, CUCTEMA, HayYHbIA (akT, MPUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYyTHUe);

yHHUBEpCaJbHble yueOHbIE NENUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIC,

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

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBbIC y4EeOHbBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJorMYecKue aeiicTBHS:

CaMOCTOSITeTbHO  (OpMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHWS W KPUTEPUH I KIACCU(PUKANMKM BEMIECTB U
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOU peaKIuu
— TIPU pPEIICHUU Y4YEOHBIX TMO3HABATENBHBIX U MPAKTHUUECKUX 3aj]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
pEaKLHnii;

dbopMyIUpPOBAThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIEAOBAHNSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTh CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO PA3JIMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHMKAX WHGoOpMau (HAYy4HO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTHYECKHU OILICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTS;



bopMyIUPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METObI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT MCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN 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
uHpopMaIuet: NMPUMEHITh MEXIpeaIMeTHbIe ((pU3ndecKkue U MaTeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYK/1a€MOM T€MbI B XOJ€ JUaora u/uiu
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHAa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejiaraéMblii aJIrOpuT™M JAEUCTBUH IpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

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

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



B (OpMHpPOBAaHMHM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIMOHAIBHON
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEeIECHUSI MPAKTUYECKHUX 3a/1ad U HKOJIOTHYECKH
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, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEpXKAIIKE COCOUHEHHS, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOpPUHM M 3aKOHBI (TEOpUsi CTPOEHUS
oprannueckux BemiectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE IOHUMAHMS IPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

C(OPMUPOBAHHOCTh YMEHHUW BBISIBIATH XapaKTEPHbIE MPU3HAKK MOHITHUMH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE NOHATUA IIPU
ONMCAHNHU COCTaBa, CTPOCHHUSI U IPEBPAIICHUN OPTaHUYECKUX COCTUHEHNN;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHUYECKUX BEUIECTB Ul WUIIOCTPALUU HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJICKHOCTh HM3YyUEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne COeIWHEHUN (yriaeBOJOpOAbl, KHUCIOPOJA U a30TcoAepiKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOAUTH TPUBHAIBHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJIECHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTanbIerui, MypaBbUHAs
KHMCJIOTA, YKCYCHAsi KMCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

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

C(OPMUPOBAHHOCTh YMEHHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. bytnepoBa aiisi 00bsICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIEeCTB (METaH, dTaH, 3TUJICH, PONUJICH, alleTUIIeH, OyTaaueH-1,3,
MeTu0yTaaueH-1,3, 0eH305, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
alleTanbAeTU, MypaBbHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIMX XWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
CBIpbsl (HEDTh, MPUPOIHBIN Ia3, YroJib), CIIOCOOBI UX MEPEPadOTKU U MPAKTHIECKOE
MIPUMEHEHUE TPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
pEeaKIMU M0 U3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOM 3HAaHMM OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYCHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHrne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallMsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: 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 U3YYCHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CIKOB MPU HArPEBAHWH, [IBETHBIC PEAKITMH OCITKOB) B COOTBETCTBUU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(GbopMyIHUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

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

cOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
[1€JIECO00Pa3HOT0 TOBENCHUSI B OBITY M TPYAOBOM JESITEIBHOCTH B IIENISIX
COXpaHEHHUs! CBOETrO 3/I0POBbS M OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPALLCHUS WX BPEAHOTO BO3JICUCTBUS HA OPTraHU3M
YEJIOBEKA;

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

JUISL CHENbIX M CHa0OBHIAIIMX OOYYaIOIIUMXCS: YMEHHE HCIOJb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

bopmyI.
11 KJIACC

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

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 HKOJOTHUUECKHU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBBIO U IIPUPOJIHOM CpeEIe;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIIME TOHATHS (XUMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTh, DJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XMMUYECKasl CBS3b
(KoBaJICHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBI  XUMHUYECKUX  PpEaKIMH, PpacTBOpP, DJICKTPOJIUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALIUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AIEKTPOJUTHYECKON auccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHEHHS W IPEBpaICHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JEXKaIlUe B OCHOBE IMOHUMAHHS NPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY U IPAKTUUYCCKOMN IESITEIILHOCTH YEJIOBEKa,;

chOpPMHPOBAHHOCTh YMEHHMU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;

c(hOpMHPOBAHHOCTh YMEHMI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB H YPAaBHCHWM XHMHYECKUX  PEAKIUH,



cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETalEHasl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OIpPEIENISITh BaJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY KIaccy/TpyIie
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbI, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

Cc(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
N. MenaeneeBa u I€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3SJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHUCTEMBI
xumuueckux snemeHtoB JI. WM. MenneneeBa, ucnonb3yss HOHATUA «sS-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTrETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
WU3MEHEHUS! CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COEAMHEHHH MO meprojgaM u
rpynnam [lepuoguueckont cucreMsl xuMmudeckux 3iemeHToB . 1. Menneneesa;

chOpPMHPOBAHHOCTh YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBA3M MEXKIY HEOpPraHM4eCKUMU
BEILECTBAMH C [TOMOILIbIO0 YPABHEHHI COOTBETCTBYIOIUX XUMUYECKUX PEAKLIU;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEArvpyrollnX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKkiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHUPOBAHHOCTh YMEHHUI COCTaBJISATh YPaBHEHUSA pPEaKUUW pa3IHUHbIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHA, YUNUThIBAs
YCJIOBUS, IPU KOTOPBIX ATU PEAKIIMHU UAYT JI0 KOHIIA;

c(OPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHMH PACKPBIBATh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

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

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJCTABICHUNA 00 OOUMX HAYYHBIX MPUHIIMIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBasi 10111 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHH T'a30B MPU
XMMHUYECKUX PEaKLUsAX, Macchl BELIECTBA WM O0bEMA Tra30B IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

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 YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3joKEHUEe IMEepPOKCUIA BOAOPOJIAa B NPHUCYTCTBHM KaTalau3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEakIUU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIICHHE 3KCHEPUMEHTAIbHBIX 3a7ad 10
temam «Metaie» u «HeMetamne») B COOTBETCTBHM C IMPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIIEHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIO0BaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
yYpaBHEHUH COOTBETCTBYIOIIUX pPEeAKIUi U (POPMYIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yJIbTaToB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHUMUUYECKYIO
uHGOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKalu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHMH  CcOOJIOJaTh  MpaBWa  AKOJIOTHYECKU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXpaHEHHUsI CBOETO 3/I0POBbSl M OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAas



cmpicit nokazarens IIJIK, mosicHATP Ha mnpuMmepax crnocoObl YMEHBIUEHUS U
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYarommxcsl ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CHENBIX W CHA0OBHAAIIAX OOYYaIOIIUXCS: YMEHHE WCIIOJIb30BATh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHYECKHX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungppoBbIe
Ne n/m P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
. bubnmoreka @ poBbIx
[Tpenmet oprannyeckoii xumuu. Teopus
. 00pa3oBaTeIbHBIX
1.1 CTPOECHUS OPraHUYECKUX COCIMHEHUN A. 3
pecypcoB
M. byrneposa
YIIepoB https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Paznea 2. Yraesogopoasbl
2.1 IIpenenpHbIE YIIIEBOAOPOIBI — ATKAHBI 2 https://m.edsoo.ru/7f41a636
HenpenenpHbie yriieBOIOPOIBI: AIKEHBI,
2.2 pedl y FOPOAL 6 1 https://m.edsoo.ru/7f41a636
AJIKaJIUEHBI, ATKUHBI
2.3 ApomaTH4ecKkue yriaeBog0pOIbl 2 https://m.edsoo.ru/7f41a636
[IpupoHbIE HCTOYHUKH YIIJIEBOJIOPOJIOB
2.4 pHpoa y AOPOR 3 1 https://m.edsoo.ru/7f41a636
U UX nepepaboTka
Uroro no pazaeny 13
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs
3.1 Cnuptel. Denon 3 https://m.edsoo.ru/7f41a636
Anpaeruanl. KapOoHOBBIE KUCTOTHI.
3.2 ACTHA P 7 1 https://m.edsoo.ru/7f41a636
CrnoxHble 3¢upbl
33 Yriesoanl 3 1 https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazaeny 13
Pa3znen 4. A3oTcoaep:xamue oOpraHuyecKue coe{uHeHust
4.1 ‘ AmuHBI. AMMHOKHCITOTHI. benku 3 https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pa3pnen S. BeicokoMoJIeKy A pHbIe COeIUHEHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 https://m.edsoo.ru/7f41a636
Hroro no pazneny 2
HazBanue MmoayJis
OBULIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

11 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aesioB H TeEM nudpoBLIe
Ne i/mn P Konrpouabubie IIpakTHueckue (mpp )
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuoanueckas cucreMa XuMHYECKUX 3 https://m.edsoo.ru/7f41a636
sneMenToB [. 1. MenneneeBa
C .M S
1.2 TPOCHHE BEIecTBa. MHOroobpasue 4 https://m.edsoo.ru/7f41a636
BEIIECTB
1.3 XUMUYECKUE peakiuu 6 1 1 https://m.edsoo.ru/7f41a636
Hroro no pazneny 13 https://m.edsoo.ru/7f41a636
Pasnen 2. Heopranunyeckasi xumust
2.1 Mertamint 1 https://m.edsoo.ru/7f41a636
2.2 Hemeramnsl 1 1 https://m.edsoo.ru/7f41a636
)3 CBs13b HEOPTaHUYECKUX U OPTaHUUECKUX ) hitps:/m.cdsoo.ru/7f41a636
BEIIECTB
Hroro no pazneny 17 https://m.edsoo.ru/7f41a636
Pasznen 3. Xumus 4 :KM3Hb
3.1 ‘ XUMHUA U KU3Hb 4 https://m.edsoo.ru/7f41a636
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 ) 3
I[TIPOIT'PAMME



https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
IIpeamer opranndeckoi XMMHH, €€
1 e p https://m.edsoo.ru/7f41837¢
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopust CTpoeHUS OPraHUuYECKUX
2 coenunennii A. M. bytneposa, €€ oCHOBHbIE https://m.edsoo.ru/7f41837¢
MOJIOKEHUS
[IpencraBnenue o knaccuukanuu
opranmyeckux BemniecTB. Homenkiaarypa
3 P o P hitps://m.edsoo.ru/7f41837c
(cucTemaTu4ecKas) U TPUBUATbHBIC
Ha3BaHUs OPraHUYECKUX BEILECTB
AJKaHBI: COCTaB M CTPOCHHUE,
4 . p https://m.edsoo.ru/7f41837¢
TOMOJIOTUYECKHUH PsiJT
MertaH U 3TaH — IpOCTeHIIme
5 p https://m.edsoo.ru/7f41837¢
MPEACTaBUTENH AJIKAHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA https://m.edsoo.ru/7f41837¢
OTHIIEH U IPONUIEH — MPOCTENIIINE
7 p P https://m.edsoo.ru/7f41837¢
MIPEACTABUTEH AIKEHOB
IIpakTuueckasg padora Ne 1. «IToayuyenne
8 p p . Y 1 https://m.edsoo.ru/7f41837¢
ATUJIEHA U U3YUYE€HUE €0 CBOWCTB)
Ankanuensl. byranuen-1,3 u
9 MeTunoyTanuen-1,3. [lonyuenue https://m.edsoo.ru/7f41837¢c

CHUHTCTUYCCKOI'O KayuyKa U pC3UHLL



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKUH PsAll. ALIETHIIEH — https://m.edsoo.ru/7f41837¢
MPOCTEUIIINN MPEICTABUTEIb AIKHHOB
Brerauciaenus mo ypaBHEHHIO XHMHAYCSCKOM

11 yp https://m.edsoo.ru/7f41837¢
peakiumn
Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH

12 https://m.edsoo.ru/7f41837¢
apeHoB
OHOOCHOBHBIE IIpeeIbHEIE KAPOOHOBEIE

13 g peA p https://m.edsoo.ru/7f41837¢
KHUCJIOThI: MypaBbHHAs U YKCyCHast
I'eneTnueckas CBSA3b YIIIEBOJOPOIOB,

14 M HOPOAL https://m.edsoo.ru/7f41837¢
MPUHAUICKAIUX K PA3IMIHBIM KJIaccaM
[IpupoiHbIE ICTOYHUKH YIJIEBOJIOPOIOB:

15 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC https://m.edsoo.ru/7f41837¢c
rassl, He)Th ¥ IPOAYKTHI €€ epepaboTKu
[IpupoiHbIE ICTOYHUKH YIJIEBOJIOPOIOB:

16 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE https://m.edsoo.ru/7f41837¢
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu
KonTponsHasg paboTa mo paszei

17 P p pasiey https://m.edsoo.ru/7f41837¢c
«YTIIEBOAOPOIBD)
IIpenennpHble OAHOATOMHEIE CIIUPTHI:

18 et g p https://m.edsoo.ru/7f41837¢
MeTaHOJ 1 3TaHo. BomopoaHas cBs3b
MHoroaToMHBIE€ CHUPTHI: STUICHTIMKOIE U

19 p https://m.edsoo.ru/7f41837c¢
[JIMLEPUH
deHoI: CTPOCHUE MOJICKYIIBI, (PH3HUSCKHE U

20 P . y ¢ https://m.edsoo.ru/7f41837¢c
XUMUYECKHUE CBOWCTBA, MPUMEHECHHE
Anpaeruypl: opMalibIeTHa U alleTaabIaeT /I,

21 ACTHIEL: hop JICTHLHT all AICTHA https://m.edsoo.ru/7f41837¢

AneroH
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[Tpaktuyeckas padora Ne 2. «CBolicTBa

22 . https://m.edsoo.ru/7f41837¢
pacTBopa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJICMHOBAsI KUCIIOTHI, KaK

23 MIPEICTABUTENH BBICIIUX KapOOHOBBIX https://m.edsoo.ru/7f41837¢
KHUCJIOT

24 Mbira i comn BHCHJH? KapOOHOBbIX https://m.edsoo.ru/7f41837¢
KHCIIOT, UX MOIOIIee JeiicTBHe
Crnosxuble 3(hUpbl KaK MPOU3BOJIHbBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX https://m.edsoo.ru/7f41837c
a¢upoB

26 AKHPEI: THAPOIHS, IPUMEHCHHC, https://m.edsoo.ru/7f41837¢
OMoJIOTNYecKast POJIb KUPOB
VYrneBoabl: cocTaB, KiaccHuPUKAIUS.

27 Baxwueiime npeacTaBuTeNnu: ritoK03a, https://m.edsoo.ru/7f41837¢c
bpykTo3a, caxaposa

28 Kpaxman i e1i01103a Kak pUpOHEIe https://m.edsoo.ru/7f41837¢c
MOJIUMEPBI
KontponbHas padoTa mo pazaeny

29 «Kucnopoacoaep:xkaiiyue opraHu4ecKue https://m.edsoo.ru/7f41837¢
COEJIMHEHU S

30 AMUHBI: METHJIAMUH U aHWJIMH https://m.edsoo.ru/7f41837¢c
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYECKUE COCANHEHUS, UX https://m.edsoo.ru/7f41837¢
Oouosnorudeckoe 3Hadenue. [lentumbt

32 bexkit kak mpHpozbie https://m.edsoo.ru/7f41837¢
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

33 OCHOBHBIC NOHATH XUMHI https://m.edsoo.ru/7f41837¢

BBICOKOMOJIEKYJIIPHBIX CO€UHEHNIN
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OcHoBHBIC MCTOABI CHHTC3a

34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUM. 1 https://m.edsoo.ru/7f41837¢c
[TnacTmacchl, kKayqyKH, BOJOKHA
OBULIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/7f41837c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAS

1 1 https://m.edsoo.ru/7f41837¢c
KOH(UTypalus aToMOB
[Iepnoanueckuii 3axoH u [lepnoanueckas
cucTreMa XuMu4eckux nementos /. U.

2 A . 1 https://m.edsoo.ru/7f41837¢
MenieneeBa, ux CBsi3b C COBPEMEHHOM
TEOPHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMUYECKHUX AJIEMEHTOB U UX COCIMHEHHH 110
rpyIIaM U nepuoaam. 3HaueHue

3 Py p 1 https://m.edsoo.ru/7141837¢
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
xuMHu4eckux aneMeHToB .M. Menneneesa B
pa3BUTHHU HAYKH
Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€

4 BUJIbI; MEXaHU3MbI 00pa30BaHMs KOBAJIEHTHOMN 1 https://m.edsoo.ru/7f41837¢c
cBs3u. BogopoaHas cBs3b
BaneHTHOCTB. DIIEKTPOOTPULIATETEHOCTD.
Crenens okucieHud. BemecTsa

5 1 https://m.edsoo.ru/7f41837c
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUSA
[TonsiTEe 0 nUcnepcHBIX cucTeMax. MIcTHHHBIE

6 Y KOJUIOMJHBIE pacTBOPBI. MaccoBas 101 1 https://m.edsoo.ru/7f41837¢c

BEILIECTBA B PACTBOPE
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Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKHX COeAnHEHH. [ eHeTnueckas
CBSI3b HEOPTaHMYECKHUX BEIECTB, PA3THYHBIX
KJIaCCOB

https://m.edsoo.ru/7f41837¢

Knaccudukanus XuMrU4ecKkux peakiui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAacChl BEILIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS SHEPTUU NIPU
XMMHYECKHUX PEaKLMIX

https://m.edsoo.ru/7f41837¢

CkopocTtb peakiun. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

https://m.edsoo.ru/7f41837¢c

10

11

12

13

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

DJeKTpoIMTHYECKas auccoruanus. [lonstue o
BoIopoJHOM Tokazarene (pH) pactBopa.
Peakuuu nonHoro oomena. ['maponus
OpPTraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
[TonsiTHE 00 351EKTPOIM3E PACILIABOB U
pacTBOpPOB coNeit

KontponbHas padoTa mo pazaery
«TeopeTrnyeckne OCHOBBI XUMHI»

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7141837¢c

14

Mertamibl, ux nosnoxkenue B [leprnoanyueckoit
cHUCTEeMe XUMHUYeCKuX dyemenToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKue CBONCTBa
METAJIJIOB

https://m.edsoo.ru/7f41837¢
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CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P

15 . https://m.edsoo.ru/7f41837¢
HaIpsHKEHUH METaNIOB
XUMHYECKHE CBOMCTBA BaKHECUIIINX METAJIJIOB

16 (HaTpuii, KaJIMH, KaJIbLIUA, MarHuu, https://m.edsoo.ru/7f41837¢
AIIOMUHUI) U UX COEIUHEHUI
XHUMHUYEeCKHEe CBOMCTBA XpOMa, MEJIH 1 X

17 . p a https://m.edsoo.ru/7f41837¢
COeIMHEHUI
XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX

18 . H https://m.edsoo.ru/7f41837c
COeIMHEHU I
[IpakTuueckas padora Ne 2. "Pemenne

19 AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME https://m.edsoo.ru/7f41837¢
«MeTtamie»"
Hewmeramisl, ux nonoxxenue B Ileproanueckoi

20 CUCTEME XMMHUYECKHUX d1eMeHToB JI. W. https://m.edsoo.ru/7f41837¢c
MemnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
duszndyeckre CBOMCTBA HEMETAJIJIOB.

21 ANnoTponusi HeMeTajuloB (Ha puMepe https://m.edsoo.ru/7f41837¢
KHUCTIOpoJia, cephl, hocdopa u yrieposaa)
XUMHYEeCKHE CBOMCTBA TAJIOTEHOB, CEPHI U UX

22 . - CeP https://m.edsoo.ru/7f41837¢
COeTUHEHHH
XuUMHUYeCKHe CBOICTBA a30Ta, pocdopa u ux

23 . pocpop https://m.edsoo.ru/7f41837¢
COE€IUHEHU I
XHUMHUYECKHE CBOMCTBA yIiIepoaa, KpeMHHS U

24 . yHIepoaa, Kp https://m.edsoo.ru/7f41837¢
UX COSIMHEHUH
ITpnMeHenne BaXKHEUIITNX HEMETAIIJIIOB M X

25 P . https://m.edsoo.ru/7f41837¢
COeTUHEHMH
O0001IenrEe U cucTEMAaTU3aIs 3HAHUH 110

26 o 1 https://m.edsoo.ru/7f41837¢

teMe «Hemeramnaery. BerauciaeHus mo
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YPaBHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[IpakTuueckas padora Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 https://m.edsoo.ru/7f41837¢c
"Hemeranisi"»

)8 KonTponbhas pabota no temam «MeTtamib» u 1 hitps://m.cdsoo.rw/7f4 1837
«Hemeramibn

29 Heopranunueckue u opraHnueckre KUciaoThI. 1 hitps:/m.cdsoo.ru/7f41837c
Heopranunueckue u oprannueckue OCHOBaHUS
AmboTepHbIe HEOPTaHUIECKUE U
opraHvyeckue coequHeHus. ['enernueckas

30 1 https://m.edsoo.ru/7f41837¢
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BEIICCTB
Ponp xumuu B o0ecrieueHIN SKOJIOTHYCCKOM,

31 HSHEPTreTUUYECKON 1 MUIIEBON O€30MacHOCTH, 1 https://m.edsoo.ru/7f41837¢
Pa3BUTHUU MEIUITUHBI
[TpencraBienus o0 OOIMMX HAYUHBIX

32 MIPUHIUIIAX [IPOMBIIUIEHHOIO MTOJyYEHUs 1 https://m.edsoo.ru/7f41837¢c
BaXXHEUININX BEIIECTB

33 YennoBek B MUPE BELIECTB U MAaTEPUAIIOB 1 https://m.edsoo.ru/7f41837¢

34 XuUMUS U 300pOBBE YEIOBEKA 1 https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus / Epemun B.B., Ky3emenko H.E., Tepenaun B.U., JIpo3nos A.A.,
Jlyaun B.B.; mox penakmueii Jlyanna B.B., O6mecTBo ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkninonepHoe od1iecTBo «M31aTenbcTBO
«IIpocsemienne»

» Xumus, 11 xknacce/ Epemun B.B., Ky3smenko H.E., [Ipoznos A.A., JIyaun
B.B.; non penakiueit Jlynuna B.B., O01iecTBo ¢ orpaHi4eHHON
OTBETCTBEHHOCTHIO « [PODAY; AxuinonepHoe obiectBo «M3aaTenbeTBo
«IIpocBenienue»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

Mertoauueckoe nocodbue. Xumusi. bazoserit yposens. 10 kiacc. / Epemun B.B.,
Kysbemenko H.E., Tepenun B.U., [Ipo3noB A.A./mox penakuueit Jlynuna B.B.,
OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO "/[poda", AkuronepHoe
obmectBo "N3narenscTBo "IIpocBenienue".

Metonunueckoe mocooue. Xumus. ba3zossiit yposens. 11 knacc. / Epemun
B.B., Ky3smenko H.E., Tepenun B.I., [Ipo3noB A.A./mox penakuueit Jlynuna
B.B., O01ecTBo ¢ OrpaHueHHON OTBETCTBEHHOCTHIO "J[poda, AKimoHepHoe

"nn

obmectBo "U3narenscTBo "IIpocsemnienne".

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru/7f41a636
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