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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
oOmiei ctparernt oOy4eHus, BOCIIUTAHUS M Pa3BUTUSL 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, N0JIy4aeMOe BBIITY CKHUKAMH
o011eo0pa3oBaTeIbHON  OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHMs. OTH IIEHHOCTH KacarTcs
NO3HAHMS 3aKOHOB NMPUPOAbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U MpUPOJHON cpene. Peanuzyercss xumuyeckoe oOpa3oBaHHe OOydaroUIUXCsl Ha
YPOBHE CpeJIHEro 00UIEro 00pa3zoBaHus CPEACTBAMU YUEOHOTO MpeaMETa « XUMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOrpaMMe IO XHUMHH C
y4€éToM crneuu(pukd HayKu XUMHUHM, €€ 3HauyeHUs B TO3HAHUM MPUPOABI U B
MaTepUalbHON KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENe U MPUHIUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHaIbHOU KyJIbTYpHI.
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 OKPYXKAIOLIEr0 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 KaXI0ro wieHa ooOmectBa. COBpeMEHHAas XHMMHs 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 cootBercTBUM € OOMmMMH LEASIMH W MPHUHIMUIIAMUA CPEIHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEUNIHONO BKJIIOYEHUA B KU3Hb COLUYMA, MPOAOKEHUS
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 SIBJIIFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHMsI BCEro MHOTooOpasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 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  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
IpeJICTaBICHUI O CTpoeHUH BeriecTB. CBeeHNs 00 U3ydyaeMbIX B Kypce BELIECTBaxX
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XWMMUHU  MOJYy4YarOT  pPa3BUTHUE
chopMUpPOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpPBOHAYAJILHbBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lox HOBBIM yTrJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3YUYCHHBIM Ha YpPOBHE OCHOBHOTO OOIIEro 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 METOAO0JOTHMUECKUX MO3MIIMM,



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

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE O XUMUYECKUX PEAKIMSIX, UX CYIIHOCTH M
3aKOHOMEPHOCTSIX MPOTEKaHUs A0TOIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
CoZlep KaHMsl, UMEIONMUMA KYyJIbTYPOJOTUYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEIBHON U MPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa,
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 OCMBICITMBATH HHPOPMAITHIO U IPUMEHSATH €& IS IOTIOJTHEHUS 3HAHUH,
pelIeHus] THTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS H3YUYCHHS
OpHEHTHPOBAHO Ha (GOPMHUPOBAHUE Y OOYJAIOIINXCSI MUPOBO33PEHYECKOW 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 HOBBIMH (aKTaMU U TEOPETUUECKUMU
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
oOy4Jaronmxcsi MPUHITHIE MPOTPaMMON IO XHUMHHU TOJXOJbI K OIPEACICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a U 00paboTKU
uHhopMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHus, MPU ONPEICTICHUN
COJIePKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUs TpeaMeTa HarpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JeSATeTLHOCTH 4YeJIOBeKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbhl. 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 (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW 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 MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE 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 SIBJICHUH, HUMEIOIINX
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, comeprxaTelibHas XapaKTepUCTHKA 1IeJiel U 3a/1a4 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>KaHusl OOydyeHus, OPHEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTEIbHON OpraHu3aliy, BIIAJCIONIET0 HE HaOOpoOM
3HaHUH, a (PyHKUIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHUSIMU
AKTUBHOTO TOJYUYEHHs 3HAHUI ¥ MPUMEHEHHS X B PEATbHOM JKU3HH [T PEIICHUS
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  WHTEIJICKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO 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 BEIIECTB 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-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKAHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE 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
paIMOHATBHOTO MPUPOIOTIOIB30BaHNs, TIOTIOTHEHUS SHEPTETHIECKUX 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, CBA3aHHBIX C XUMHUUYECKUMH SBJICHUSMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-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 Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBS3U.

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

OKCIEpUMEHTAIBHBIE METObl M3yYEHMsI BEIIECTB M HX IPEBpAIICHUI:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB IpU
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHUE).

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 M CTPOCHUE, TOMOJIOTUYECKUI psii. DTUIIEH U MPOINUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OyTtaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
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, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), NTOJIyYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  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 NOIMYTHBIE
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.

OKCIEpUMEHTAIbHBIE METOJIBl HM3y4YEHHUS BEUIECTB M HMX MPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TalOT€HONPOU3BOAHBIX,
MPOBEICHNUE IPAKTHYECKOW PA0OTHI: MOJYyUYEHHUE STUJIEHA U U3yUYEHUE €0 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).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHOJN MW OTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peakluu C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEHHE. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBME 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 yesnoBeka. [[puMeHeHre riunepruHa u STUIEHTJIUKOJIS.

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,
Kaue€CTBEHHBIC PEAKIINH), TIOJIyYEeHUE U IPUMEHECHHUE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
¥ OJICMHOBAsl KUCJIOTHI KaK MPEJACTABUTEIM BBICIINX KapOOHOBBIX KUCIOT. Mblna
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

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

YrneBompl:  cocTtaB, KiacCHU(UKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOESHUS




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

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
nemtono3bl.  dusnueckue 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
okcusmiom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumopeicTBHE Kpaxmalia € HOJIOM),
MPOBE/ICHHUE MPAKTUUECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHOU KUCIIOTHI.

Pacuérnblie 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 COCTMHEHUS.

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

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETHYHAs CTPYKTypa OeiakoB. XUMHUYECKHE CBOWMCTBA OCIIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTTKHU.

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

BbicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHS XMMHUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJUMEpPHU3AIIU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHICHCALIHS.

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 OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE 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, Kiaccu(ukaius, NepruoInyHOCTb, HAOII0IEHNUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Mmarepus, OJHEPIrUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

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

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

TexHOnorus: INHUILEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IIUTAHUS,
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
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, 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. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX DSJIEMEHTOB 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 KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U 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 COEIUHEHHUM. Howmenxkiatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPTraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHSIX.

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

Dnektponutuyeckas auccounanus. CuibHble U cialble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W HX MPEBPAILICHUM:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4Yeckux sneMeHToB [, U.
MenpeneeBay, U3yuy€HHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAIBHOT'O HHJIUKATOPA, PEAKIIMU HOHHOTO 0OMEHA), MPOBECHUE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKIUN».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosoxkenne HemetaiuioB B Ilepuoaumueckond  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJI0Opoaa, 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. [lonoxenune meramnoB B llepuognueckoit cucteMe XMMHYECKUX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XUMUYECKHE CBOWCTBA BAXXKHEUIMX METAIUIOB (HATPUM, KajlWil, 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 «MeTamibl U CIUIaBbD», OOpPa3lOB HEMETAJIOB, pPEUICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMNBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuétpl mMaccel BelecTBa MM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 0OecrieYeHUM KOJOTUYECKOM, SHEPTreTUYECKON U MHUILEeBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPUHIUIIAX  ITPOMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIIECCTB.

UenoBek B MHpPE BEHIECTB M MaTEPUAIOB: BAXKHEHUIINE CTPOUTEIIBHBIE
MaTepuaibl, KOHCTPYKIHMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMmuKa,
MaTepuaibl Ul JIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOTO UCIIOIb30BaHUs MPENapaToB OLITOBON XUMUU 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: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAIHOAKTUBHOCTh, MOJIEKYJIa, SHEPT€TUYECKUN YPOBEHD, BELIECTBO, TENO,
00bEM, arperaTHOe COCTOSTHHE BEIICCTBA, (PM3MYECCKHE BEIIMYMHBI U CAUHUIIBI UX
M3MEpPEHUSI, CKOPOCT.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JICMCHTHI, BATAMHHBI, OOMEH BEIIIECTB B OPTaHU3ME.

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

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTHYECKass  MPOMBIIUICHHOCTh,  IIPOU3BOJICTBO
KOCMETHYECKHX TIPenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
oOy4arolmMMHUCs TpPorpaMM CpeAaHero oOmiero o0pa3oBaHUsl (JIUYHOCTHBIM,
METaNpeIMETHBIM M  MpeAMETHbIM). HaydHo-mMeTonuueckol OCHOBOM st
pa3pabOTKH TJIAHUPYEMBIX PE3YJILTATOB OCBOCHUS MPOrpaMM CPEIHETO OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM TMOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS TpeAMeTa «XHUMHSI» Ha ypPOBHE CPEIHEro
o01iero oOGpa3oBaHus BBIJICICHBI CIICIYIOIINE COCTABISIOIINE:

OCO3HAaHHE OOYYAIONTUMHCS POCCHUHCKOW TpaKTaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMUYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINKI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaroIIMXcsi PYKOBOJICTBOBATHCS B CBOECH
JEATEIIbHOCTH 1IEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAMHM, MPUCYIIUMHU IE€I0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIMYKUE MPABOCO3HAHUS YKOJIOTHIECKON KYJIbTYPhl U CIIOCOOHOCTH CTAaBHUTH
LETU U CTPOUTH KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yJNbTaThl OCBOCHHS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaealaMd POCCHUUCKOTO TPAKIAHCKOTO OOIecTBa, MPUHSATBIMH B OOIIECTBE
HOpMAMH ¥  TPaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IMPOIEccam
CaMOITO3HAHUS, CAMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOy4Jarommxcs.



JInyHOCTHBIE pe3ydbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(OPMHPOBAHHOCTh OIBITA ITO3HABATEILHON W TPAKTUYCCKON NESITEIHHOCTH
oOy4Jaronuxcs 1Mo peaju3anuy MPUHATHIX B 00IIEeCTBE IEHHOCTEH, B TOM YHUCIIC B
4acTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJCTABICHUS O COIMAJIbHBIX HOPMaxX M MPaBWIAX MEKIUYHOCTHBIX
OTHOIIEHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIHHOCTH MPHU CO3AaHUN YUSOHBIX
MPOEKTOB, PEIICHUHU YUESOHBIX U O3HABATEIBHBIX 33/1a4, BEINOJHEHUU XUMUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh W TIPUHUMATh MOTHBBI, HAaMEPCHHS, JIOTUKY H
apTyYMEHTBI JPYTUX IIPH aHAIU3€ PA3IMYHBIX BUJIOB YUYCOHOM IEITEIHHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECIUIO
OTE€UYCCTBEHHOMN XUMUM;

YBOKECHHS K IIPOIIECCY TBOPYECTBA B OO0JIACTH TEOPHU M IMPAKTUUYECKOTO
MPUMEHECHUSI XUMHUM, OCO3HAHMS TOTO, YTO JIOCTHXKCHUS HAYKH €CTh pPe3yJbTar
JUTUTEIBHBIX ~ HAOMIOACHUN, KpPOIMOTIMBBIX  IKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

HMHTEpPECa U NT03HABATEIbHBIX MOTHUBOB B MOJYYEHUH U MOCIEAYIOIIEM aHAIN3E
nH(pOpMaIK O MEPEIOBHIX JOCTIKCHUSIX COBPEMEHHON OTEUYCCTBEHHOM XUMHH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyalluH, CBA3aHHbIE C XUMUUYECKUMHU SIBICHUSIMH,
Y MPUHUMAaTh OCO3HAHHBIC PEHICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TMOCTYNKH CBOMX TOBAPHUIIEH C
MO3UIIMH HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHME TMOCJEACTBUNA 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAaHUS IIEHHOCTEW 310poBOoro u 0Oe3omacHOro oOpasza KH3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHrs TpaBuil Oe30MacHOro oOpalleHus C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOJICH;



OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIeI0BaTeIbCKOM
JEATEIIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  JAPYrdxX BHJAX
JIESITETbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUM MPAKTUYECKUX 3a]ay
COIMAJILHOM HAIIPaBJICHHOCTH (B paMKax CBOETrO Kjlacca, IIKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YeHHUIO Mpodeccuil pa3InyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM MO0 XUMUU;

YBOKEHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYATBHON TpPaeKTOPUU
oOpa3oBanus, Oyayuied mpodeccuu U peau3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JI€CO00PA3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIUSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIIOJIb30BAHUS JOCTHXKCHUN XUMUU IS
pelIeHNs BOMPOCOB PAllMOHAIIBHOTO MPUPOAONOIb30BaAHNUS;

AKTUBHOTO HENPHUATUS ACWCTBUH, TMPHUHOCAIIMX BpEH OKpYKarIEH
MPUPOIHON Ccpelie, YMEHHS TPOTHO3UPOBATH HEOJIATONPHUSTHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUM U MPEIOTBPAILATH UX;

HaJIMYusl Pa3BUTOr0 SKOJIOTHYECKOT0 MBIIUICHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEeIIbHOCTH HKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B TO3HABATEIIbHOM, KOMMYHUKATUBHOW WU COLMAIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITh HJEOJOTHUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUS CHeMU(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHusT 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHWU MpOOJIeM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,



yOeXKAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHHM JUJISI  COBPEMEHHOMU
LABWIN3ALMN: B €€ TYMaHUCTUYECKON HAIIPABICHHOCTH U BaKHOU POJIA B CO3JaHUNU
HOBOM 0a3bl MaTepHaIbHOM KyJbTYpbl, PEHICHWH TJI00AIBHBIX MpodieM
YCTOMUYMBOI'O Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, DHEPIreTUYECKOM, NMUIIEBON U
HKOJIOTUYECKON O€30I1aCHOCTH, B Pa3BUTUU MEIUIMHBI, OOECIEUYEHUU YCIOBUIl
YCHEUIHOTO TPYJa U IKOJIOTUYECKU KOM(POPTHOM JKU3HH KaXKAOTO UjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
NO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BATh
[0JTy4yaeMble 3HAHUA Ui aHAINU3a U OOBSICHEHMSI SBJIICHUN OKPY’KaOIEro MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIe1aTh 000CHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CHOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
pelieHus mpoOyieM B peasibHBIX )KU3HEHHBIX CUTYALIUAX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBCKOU NEATEIbHOCTY,

TOTOBHOCTM M CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJyYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cepax NMpodhecCuoHaIbHON
NEATEIIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHHSI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpeAHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble 9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOyYarOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIICHAYYHBIE TOHATHS, OTPaKaOIINe
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MarTepusi, BEIIECTBO, YHEPIUs, SIBJICHHE,
npoliecc, CUCTEMA, HayYHbI (akT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0oBaHue, HAOIIOEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpYyTHUe);

yHHUBEpCcajbHble yueOHbIC NEHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,

pETYJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBLHOM
IPaMOTHOCTH M COITUATTFHOM KOMIETSHITMH O00yYarOIINXCS;
CIIOCOOHOCTH 00yJarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JICCTBYS B IO3HABATEIBHON U COIMAIBHOW MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSATUBHBIMU
JICUCTBUSIMU.



OBJaanenne YHHBEpPCATbHBIMHA Y4eOHbIMU NMO3HABaTEJIbHBIMH
NeiCTBUSIMM:

1) 0a30BbIe JIOrHYeCKHe TeHCTBUS:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEeNeNATh LENU JACSATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJbTAThI ACSTEILHOCTU C TOCTABJICHHBIMU IEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMU MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKKU TOHATUM M yCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIINE IMOHATHS JI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KIacCUPUKAIIMU BEIIECTB U
XUMHYECKUX PEaKIIUii;

YCTAHABJIUBATh MPUYMHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHbBIC, JI€IYKTUBHbBIE, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMbIC B XUMUU CUMBOJIMUYECKUE
(3HaKOBBIE) MOJICIIN, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU pPEUICHUH Y4YeOHBIX TO3HABATEIBHBIX M NMPAKTHUYECKUX 3a7ad, TPUMEHSTH
Ha3BaHHbBIC MOJICJIbHBIC MPEICTABICHUS JJIs1 BBISBJICHUS XApAKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyIHpOBaTh IEIU U 3a1a9K MUCCIICIOBAHUS, UCIIOIb30BaTh ITOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKIECHUI;

BJIaJICTh HAaBBIKAMH CaMOCTOSITCJIBHOTO IIJITAHUPOBAHHUS U  IMPOBEIACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJA0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOJABI OTHOCUTEIILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJICIIAaHHON PaboTe;

npuoOpeTaTh OMNBIT YYCHUUYECKOW HCCIEAOBATEIbCKOM ¥ TMPOEKTHOU
JEATETLHOCTH, TMPOSBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIHHOMY



MIOMCKY METO/IOB PELIEHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
MO3HAHUS.

3) padora c ungopmanueii:

OPUEHTHPOBAThCSI B PA3IMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOMYJISIpHAsl JIUTEpaTypa XHMHUYECKOIO COJEP)KaHUsA, CIpPaBOYHBIE IOCOOUS,
pecypcsl MHTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3TUYHBIX BHIOB U (HOpM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTH;

(GopMyJIMpOBaTh 3alPOChl U MPUMEHATH Pa3JIMYHbIE METOAblI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3amay
OIPEIEIIEHHOTO TUIIA;

npUOOpeTaTh OMBIT KMCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMy  IpEACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCITI0JIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popManuen: MPUMEHATh MEXIpeIMETHbIE ((PU3UUECKHEe U MaTEMaTUYECKUE)
3HaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBHATYPbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HaIJISIHOCTH.

OgyaieHue YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSMMU:

3aJ1aBaTh BOIPOCHI M0 CYLIECTBY OOCYKJAaeMOW TEMbI B XOJ€ JUaJlora W/Wiu
JTUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHpPOBAThb CBOU  TPEMAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJHEHMS MPEJIOKEHHOM 3a1a4H;

BBICTYNATh C MpPE3EHTAlMEN pe3yJbTaTOB IO3HABATENBHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO MJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peaju3aluu Y4eOHOro npoekra u (GopMyIupoBaTh BHIBOIbI
N0 Pe3yJbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOATEJIBHO IUUIAHUPOBATh M OCYILIECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenessis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUN MpHU
BBINIOJIHEHUHU YYEOHBIX U HCCIENOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
3¢ (EeKTUBHBIA CHOCOO HMX pEIIeHUs C Y4YETOM MOJy4YeHHS HOBBIX 3HAHUHA O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYULIECTBJISITH CAMOKOHTPOJIb CBOEH JAESATEIBHOCTH HA OCHOBE CaMOaHaIN3a U
CaMOOLICHKH.



ITPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHbIE pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

cOpPMHPOBAHHOCTh  MPEACTABICHUM O XMMHYECKOW  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU ITPUPOIBI,
B (OopMHpOBAaHMHM MBIIUICHUS U KYJIBTYPHl JUYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJIl pEIEHUs] MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00O0CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHON CPEIE;

BJIAJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHWA, KOTOpas  BKJIKOYAET:
OCHOBOITIOJIATAKOIIME IOHATHA (XMMHUYECKMM DJJIEMEHT, aTOM, 3JEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATETbHOCTh, XUMHYECKAs
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHYTas U COKpall€HHAs), MOJIb, MOJISIpHAs
Macca, MOJISIpHBINM 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIMOHATbHAS IPYIINa, pauKall,
U30MEpUsl, U30MEPHI, TOMOJIOTHYECKHI PsiJl, TOMOJIOTH, YIJIEBOIOPOBI, KUCIOPOI 1
a30TCOJEpKAILNE COCOUHEHUs, MOHOMEDP, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMSI); TEOPUHM M 3aKOHBI (TEOpUsi CTPOEHUs
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUS IPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTH YEIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHUI BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHSTHUH,
yCTaHaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS NPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPTraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOMN)
dbopMynT OpraHMYECKMX BEHIECTB W YPaBHEHUHW XUMHUYECKUX PEAKIUH,
M3TOTaBIIMBaTh MOJIETH MOJIEKYJ OPTaHUYECKUX BEHIECTB JI WLIIOCTPAIlUU HUX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJIC)KHOCTh H3YyUEHHBIX
OpraHMYEeCKUX BEUIECTB IO HMX COCTaBY M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/Tpynme CcoeluHEeHUN (yriaeBOJOpOMbl, KHUCIOPOJA U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUsl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMHIIEH, alleTUJIEH,
STHJICHTJIMKONb, TIULEPUH, (EeHON, (popManblaerus, aueTaibIeru, MypaBbUHAs



KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, TII0K03a,
bpyKkTO3a, KpaxMal, HeJUTI0I03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMCHHS OMNPEACISITh BHUABl XHUMHYECKOW CBSI3H B
OpPraHUYECKUX COCAUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHPOBAHHOCTh yMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTiepoBa miis oObICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3HUECKHE
U XUMHYECKHME CBOWMCTBA THUIUYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB
OpraHMYeCKUX BeIlecTB (METaH, 3TaH, 3TUJICH, MPONUJICH, alleTuiIeH, OyTaauen-1,3,
MeTwiOyTagaueH- 1,3, 6eH30J1, METaHOJ, ATaHOJI, STUIICHIJIMKOIb, TJIULEPUH, PeHoI,
alneTanbJeru, MypaBbiHasi U YKCYCHasi KMCJIOTHI, TJIFOKO3a, KpaxmaJl, IeJUII0103a,
AMHUHOYKCYCHAsl KUCJIOTa), WUIFOCTPUPOBATh F'€HETUYECKYIO CBSI3b MEXKIYy HHMU
YPaBHEHUSIMH COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIHM C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroyb), CIOCOOBI HX NEPEPAOOTKU U MPAKTUUECKOE
pUMEHEHUE MPOIYKTOB MepepadboTKH;

c(hOpPMHPOBAHHOCT, YMEHUW TPOBOJUTH BBIYUCICHHUS 10 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WM MPOIYKTa
pEeaKIu MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMCHHMM BJIAJACTh CHCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHH BEUIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJI0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1TabOpaTOpHBIM O0OpPYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKIMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHM
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJICHA U U3YYEHUE €TI0 CBOMCTB, KAYECTBEHHBIC PEAKIIUN OPTaHUUECKUX BEIIECTB,
JeHaTypanus 0eIKOB MPU HArPEBaHWH, IIBETHBIC PEAKIIUU OCIIKOB) B COOTBETCTBUU
C TMpaBUJiaMd TEXHUKU OE30MAaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paTOpHBIM ~ O0OpYJOBaHHEM, TMPEACTABIATh  PE3yJbTaThl XUMHUYECKOTO



JKCIEpUMEHTa B (OpME 3aluCH YPaBHEHHH COOTBETCTBYIOIIUMX pPEAKIUN U
(dbopMyIIMpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWja  JKOJOTHUECKH
1EJIeCO00pPa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIHHOCTH B IEISIX
COXpaHEHHUs] CBOETrO 3JI0POBbSl U OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIICHUSI M TPEAOTBPAIICHUS HMX BPEIHOTO BO3JCUCTBUS Ha OpPraHU3M
YEJI0BEKa;

Ui 00Yy4aroUMXcs ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BELIECTB U
XUMUYCECKUX SBJICHUM;

JUISL CJENBbIX W CIA0OBUIASIIMX OOYYaloIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nms 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, POJIM XMMHUU B TO3HAHUU SIBJICHUN IPUPOIBI,
B (GOPMUPOBAHUM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeEIE;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKHMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE MMOHATUS (XUMUYECKHI DJIEMEHT, aToM, u30Tom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHasl, MOHHAs, METAJUTNUECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKAsl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKOM peakiuv, XUMHYECKOE PABHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS SHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIUE B OCHOBE IMOHHMAHHS NPUYUHHOCTH H



CUCTEMHOCTH XMUMHUYECKHX SIBICHHUN, (PAKTOJOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBE, NMOJIYYEHUH U 0€3011aCHOM HCIOJIb30BAHUH BAXHEHIINX HEOPraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIILHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHMI BBISBISATH XapaKTEpHbIC NPHU3HAKU TOHSITHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TMOHITHUS MpU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUL;

c(OpMUPOBAHHOCTh YMEHHUI HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JIJIs
coctaBieHuss (GOpMyJ BEIIECTB M  YPAaBHEHMM XHMHUYECKHX  PEaKIuH,
cucremaruieckyro HoMeHkIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid Tra3, YTIJIEKUCIBIM ra3, aMMUak, raméHas
U3BECTh, HETaIEHasl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX DPA3JIMYHOIO COCTaBa, BHJ XUMHUYECKON
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKas, BOJAOPOJHAsS) B COCIUHEHUSIX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VMOHHAs!, METAJUIMYECKAas), XapaKkTep Cpelbl B BOAHBIX PACTBOPaX HEOPraHUYECKHUX
COCIMHCHMI;

c(OpMUPOBAHHOCTb yMEHUI yCTaHaBJIUBAaTh IIPUHAIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneIéHHOMY KJlaccy/TpyIie
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHCJIOThI, aM()OTEPHbIE THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOIUYECKOr0 3aKoHa [l
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
U IPOTHOCTHYECKYIO (QDYHKLIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoi cucTteMsl
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHI», O0OBACHATH 3aKOHOMEPHOCTHU
U3MEHEHUS! CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COEAMHEHUH MO MEepUuoaaM U
rpynnaM [lepuogunueckont cucreMbl xuMudeckux 3iemeHToB . 1. Menneneesa;

cOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETHUYECKON CBA3M MEXKIYy HEOPraHWYeCKUMHU
BEILECTBAMH C [TOMOIIIbIO0 YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIAaCCU(UIHUPOBATH XMUMHYECKUE PEAKIUU II0
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyroIUX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTETCHEW OKHCIICHUS DJIEMEHTOB, 0OpaTHMMOCTH
pEeaKlH, YYaCTHIO KaTaau3aTropa);



c(hOpPMHPOBAHHOCTh YMEHHI COCTABJISATh YPaBHEHUS PEAKIUN pPa3THIHBIX
THUIIOB, TIOJTHBIE W COKpPAIIEHHBIC YPABHEHMSI PEAKIM HOHHOTO OOMEHa, YUUThIBas
yCIIOBUS, IPU KOTOPBIX 3TH PEaKIMK UAYT A0 KOHIIA;

c(OPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TMOJITBEPKIAIOIIIE
KAueCTBEHHBI COCTaB pa3UYHBIX HEOPraHWYECKUX BEIIECTB, pPaclo3HaBaTh
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX
BEIIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIro OanaHca
ATUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOH
pPEaKIuy OT Pa3IMYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHeITHero Bo3aenicTsus (nmpunuui Jle [larense);

chOPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHUYECKHE IMPOIIECCHI,
JeKalie B OCHOBE MPOMBINIICHHOTO MOMYyYEHHUs CEPHOM KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEICTABICHUNH 00 OOIIMX HAYYHBIX MPUHIUNAX U
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUI NPOBOJUTH BBIYHCICHUS C HCIOJIb30BaHUEM
MOHSTHUS «MaCcCOBasi 10JIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHUM T'a30B MPU
XUMHYECKHX PEaKIMAX, MAcChl BEIIECTBA WM O0BbEMa Tra3oB MO H3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIUU
BELIECTB, TEIJIOBOro 3(d(dekTa peakuud Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABWIIA TTOJIB30BAHUS XUMHUECKON
MOCy/Iol U J1Ta0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU TIO BBITIOJIHEHUIO J1a00OpaTOPHBIX
XUMUYECKUX OIBITOB;

cOpPMHPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
IKCMIEPUMEHT (pa3/IoKeHHE TMEPOKCHIa BOJOPOAA B MPUCYTCTBUU KaTaau3aTopa,
OTIpEe/IeTIEHNEe CPEeAbl PacTBOPOB BEHIECTB C TIOMOIIBIO YHUBEPCAIHHOTO
WHINKATOPa, BIUSHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIvH,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIC peaKIMu Ha CcyibdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TemaM «MeTamiey U «HemeTannel») B COOTBETCTBHM C TpaBWJIAMHU TEXHUKU
0e30MacHOCTH MPHU OOpAILlEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pPYIOBAaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PeaKIiii U (OpMyIUPOBATH BHIBOIBI HA OCHOBE 3THX
pe3yJIbTaToB;



c(OPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATh XHUMHUUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 Ppa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKalu, MHTEepHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TpaBUJia  DKOJOTHMYECKHU
11eJ1eco00pa3HOro TOBEJICHUS B OBITY W TPYJIOBOM JACATEIBHOCTH B IEJIX
COXPAHEHHSI CBOETO 3J0POBbSI M OKPYXKAIOIIEH MPUPOAHOM CpElbl, OCO3HABATh
OMacCHOCTh BO3ICHCTBUS HA )KMUBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokazatens [IJIK, mosicHATP Ha mpuUMepax CIOCOObl YMEHBIICHHUS U
MPEIOTBPAICHUS X BPEHOTO BO3/ICHCTBUS HA OPraHU3M 4Y€JIOBEKA;

JUI O0yYaronIuXcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHYECKHUX SBJICHUHL;

JUISL CHENBbIX W CHA0OBHIAIIMX OOYYaIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3amucu XuMHYEeCKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoabsneie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIC YTII€BOIOPOABI — ATKAHBI 2
29 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 5 1
AJKaJMEHbI, ATKUHBI
2.3 ApomaTHudecKkue yriaeBog0pO bl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no pazneny 13
Paznea 3. Kuciiopoacoaep:kamue opranHudeckue coeJuHeHHs
3.1 Cnuptsl. ©enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1




Hroro no pazneny

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

13

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazaeny 3
Pa3pnen S. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 2
Uroro no pazneny 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
Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEaKITUN 6 1 1
Wroro mo paszneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 Mertasmibl
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX 9
' BEILIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kontpoaensie — Ipaxriieckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTenbﬂue
padoThI padoThI pecypenI
1 [IpenMet opraHnyeckoil XumMuu, e€ 1 hittp: /. chemnet.ru/
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHs OpraHM4eCcKUX
2 coenuHeHuii A. M. bytneposa, eé 1
OCHOBHBIE ITOJIOKECHHUS
[IpencraBnenue o knaccudukanum
3 opraHuueckux Bemiects. Homenkiarypa 1
(cuctematuyeckasi) U TpPUBHAJIbHBIC
Ha3BaHUs OPraHUYECKHX BEILIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKUH PSJT
5 MeraH 1 3TaH — IpOCTEUIINE 1
MPEJICTAaBUTENIN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
7 OTUJIEH U NPOMUJIEH — MpocTeiine 1
MPEJICTaBUTENN ATKEHOB
[IpakTuueckas padora Ne 1.
8 «ITomyuyeHue 3TuIEHA U U3YUYEHUE ETO 1 1

CBOUCTB»
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Ankanuensl. bytaauen-1,3 u
MeTunoyrtaaueH-1,3. Iomydyenue
CUHTETHUYECKOTO KayuyKa U PE3UHbI

10

AJIKUHBI: COCTaB U 0OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PSI.
AneTuieH — npocTeimumii
MIPEACTaBUTENh AIKHHOB

11

12

Beruncnenus no ypaBHeHUIO
XUMHYECKON PeaKuu

Apenbl: 6eH3011 ¥ TOIyoll. TOKCUYHOCTD
apeHoB

13

['enernueckas cBsA3b yIiIeBOAOPO/IOB,
MPUHAJISKANINX K Pa3TMYHBIM
KJ1accam

14

[IpupoHbIE HCTOYHHUKHU
YIJIEBOAOPOAOB: IPUPOAHBIN a3 U
NOMYTHBIE HE(PTAHBIE ra3bl, HEPTh U
HPOAYKTHI €€ nepepaboTKu

15

[IpupoHbIE NCTOYHHUKHN
YIJIEBOAOPOAOB: IPUPOAHBIN a3 U
MOMYTHBIE HE(PTAHBIE ra3bl, HEPTh U
IPOAYKTHI €€ nepepaboTKH

16

17

KonTponbnas pabota mo paszueny
«YTIIeBOAOPOABD)

[IpenenbHbIe OAHOATOMHBIE CIUPTHI:
METaHOJ U 3TaHo. BoropoaHas cBs3b

18

MHOroaTroMHbIE CIIUPTHI:
STUJIEHTJINKOJIb U TJINLEPUH




19

@DeHOoII: CTPOCHUE MOJIEKYIJIbI,
bu3nyeckre 1 XMMUYECKHE CBOMCTBA,
IpUMEHEHHE

20

21

22

Anpaeruapl: GopMaIbIeTHA U
aneTanpaerull. AleToH
OaHOOCHOBHBIE MpeebHbIC
KapOOHOBBIE KUCIIOTHI: MypaBbUHAs U
YKCyCHas

[TpakTuueckas paborta Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»

23

CreapuHOBas U OJICMHOBAsT KUCIIOTHI,
KaK IMpEeaACTaBUTECIN BbICIINUX
KapOOHOBBIX KUCIIOT

24

25

26

MI)IJ'Ia KaK COJIN BBICIINX Kap6OHOBI>IX
KHCJIOT, UX MOIOIIee JIeHCTBIE

CrnoxHble 3(hUpbl KaK TPOU3BOTHBIE
KapOOHOBBIX KUCIOT. ['uaponu3
CJIO’KHBIX 3(hUpoB

JKupsl: Tunponns, NpuMeHeHue,
Ouosornyeckas posb KHPOB

27

VYrieBobl: cocTaB, KiacCUpUKAIHSI.
Baxueiime npeacraBuTeNu: riaroKo3a,
bpykTo3a, caxaposa

28

29

Kpaxman u nemironosa kak npupoHbie
MTOJIMMEPHI

KonTtponbHast pabota no pazaeny
«Kucnopoaconepxaiune opraHuuecKue
COEJIMHEHUS»




30 AMUJHEL: METHIAMHUH U aHUIHUH 1
AMHHOKHCIIOTHI KaK aM(pOTEepHBIC

31 OpPTaHUYECKUE COCTUHEHUS, UX 1
Ouojornueckoe 3HaueHue. [lenTuap

39 benku kak mpupoHbIe 1
BBICOKOMOJICKYJISIPHBIC COCTMHCHUS

33 OCHOBHEBIE TIOHATHS XHMHH 1
BBICOKOMOJICKYJIIPHBIX COCTMHEHUH
OCHOBHEBIE METOJIBI CHHTE3A

34 BBICOKOMOJICKYJIIPHBIX COCTUHCHUH. 1
[ImacTmaccel, Kaydyku, BOJJOKHA

OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

MEePUOINYECKOTO 3aKOHA
Y CUCTEMbI XUMHYECKUX
anemeHToB /(.M.
MeHeneeBa B pa3BUTHU
HAyKH

Ne KoanyecTBO 4acoB Jlara
DJIeKTPOHHBbIE HU(POBHIE
n/ Tema ypoka Bceer Kontposbubl  IIpakTuyecku  HM3Yy4Y€HH
o0pa3oBaTe/ibHbIE PeCypChl
n 0 e padoThl e padoThI |
http://www.chemnet.ru/
XUMHUYECKUI DJIEMEHT. https://multiurok.ru/goto.php?url=http://schoo
1 ATOM. DieKkTpoHHAas 1 I-
KOH(Urypalus aToMOB sector.relarn.ru/nsm/chemistry/Rus/chemy.ht
ml
[Tepunoanueckuii 3aKoH U
[Tepuoanueckas cucrema )
https://multiurok.ru/goto.php?url=http://schoo
XUMUYECKHUX DJIEMEHTOB :
2 . . Menpeneena, ux 1 = i
A a T sector.relarn.ru/nsm/chemistry/Rus/chemy.ht
CBS3b C COBPEMEHHOM ml
TEOpHeH CTPOCHUS o
aTOMOB
3aKOHOMEPHOCTH
M3MEHEHUs CBOWCTB
XUMHUYCCKUX DJICMCHTOB U
UX COCJIMHEHUIA TI0 http://www.chemnet.ru/
IpyIIaM U EPUOIAM. https://multiurok.ru/goto.php?url=http://schoo
3 3HavyeHUE 1 I-
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CrpoeHue BeliecTsa.
XuMmuyeckas CBs3b, €&
BU/IbI; MEXaHU3MBI
oOpa3zoBaHMs
KOBaJICHTHOM CBSI3U.
Bonopoanas cBs3b

BanentnocTs.
DJIEKTPOOTPULIATEITLHOCT
b. CTeneHp OKUCIICHHUS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTpOEHUS

[TonsiTue 0 AUCTIEPCHBIX
cucremMax. MicTuHHEBIE U
KOJIJIOUJTHBIE PACTBOPBI.
MaccoBast 10115 BEllecTBa
B pacTBOpE
Knaccudukanus n
HOMEHKJIaTypa
HEOPTraHUYECKUX
COCIUHCHMH.
I'eneTnyeckas CBsI3b
HEOPTaHUYECKUX
BEILIECTB, Pa3TUYHBIX
KJIaCCOB
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11

12

OPraHU4YeCKOM XUMHH.
3aKOH COXpaHEHUs MaCChl
BEILIECTB; 3aKOH
COXpaHEHUs U
MIPEBpALCHUS SHEPTUU
[P XUMHYECKUX
peaKuusx

CKopocThb peakIiui.
OOpaTumbie peakIluH.
XUMUYECKOE paBHOBECHE

[IpakTuueckas padora No
1. «BausiHue pa3Iu4HbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON peaKinm»

DNEeKTPOIUTUYECKAS
mucconnanus. [lonarue o
BOJIOPOJIHOM ITOKa3aTesne
(pH) pactBopa. Peakuun
MOHHOT0 OOMeEHa.
I'maponus opranndecknux
Y HEOPTaHWYECKHIX
BEIIECTB

OxucCANTENBHO-
BOCCTaHOBHTEIILHBIC
peakuuu. [Tonstre 06
ANIEKTPOJIM3€E PACILIABOB U
pacTBOpPOB COJIEH
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KonTponbhas pabota no

http://www.chemnet.ru/
https://multiurok.ru/goto.php?url=http://schoo

13 pasneny «Teopernueckue I-
OCHOBBI XUMHUM sector.relarn.ru/nsm/chemistry/Rus/chemy.ht
ml
MerTabl, UX IOJ0KESHUE
B [Iepnoanueckoit
CUCTCMC XUMHUYCCKUX http://www.chemnet.ru
anemenToB /l. 1. https://multiurok.ru/goto.php?url=http://schoo
14 Meunneneesa u I-
0COOEHHOCTH CTPOCHHS sector.relarn.ru/nsm/chemistry/Rus/chemy.ht
aromoB. OOmIue ml
(hu3uvecKre CBOMCTBA
METaJIJI0B
http://www.chemnet.ru/
CnaBbl METAILIIOB. https://multiurok.ru/goto.php?url=http://schoo
15 DNEKTPOXUMHUYECKUN PsijL I-
HaNPSHKCHUH METaJlIOB sector.relarn.ru/nsm/chemistry/Rus/chemy.ht
ml
XUMHYECKUE CBOHCTBA http://www.chemnet.ru/
BaXKHEHUIIMX METAJIJIOB https://multiurok.ru/goto.php?url=http://schoo
16 (HaTpuil, Kanui, KanbIHi, I-
MarHuii, aTlOMUHUI) ¥ X sector.relarn.ru/nsm/chemistry/Rus/chemy.ht
COCTMHCHHI ml
http://www.chemnet.ru/
XuUMHYECKHE CBOMCTBA https://multiurok.ru/goto.php?url=http://schoo
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18 WHKA, )KeJe3a U X .
H ’ . sector.relarn.ru/nsm/chemistry/Rus/chemy.ht
COCUHCHIH ml http://www.chemnet.ru/
I[IpakTraeckas pabora Ne http://www.chemnet.ru/
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19 AKCIICPUMEHTAIbHBIX I-
3a7a4 110 TEME sector.relarn.ru/nsm/chemistry/Rus/chemy.ht
«Metamias»" ml
Hemeramisl, ux
MOJIOKCHHUC B http://www.chemnet.ru/
[lepuonnueckoii cucreme https://multiurok.ru/goto.php?url=http://schoo
20 XAMHAYECKHUX DIIEMEHTOB I-
. . MengeneeBa u sector.relarn.ru/nsm/chemistry/Rus/chemy.ht
0COOEHHOCTH CTPOEHUS ml
aTOMOB
duznueckue cBoiicTBa
HEMETAIIIOB. http.//www._chemnet.ru/
https://multiurok.ru/goto.php?url=http://schoo
21 ANIOTpONHS HEMETAJIOB L
(Ha mpuMepe KUCIopoa, sector.relarn.ru/nsm/chemistry/Rus/chemy.ht
cepsl, hocdopa u mi
yraeposa) o
http://www.chemnet.ru/
XUMHYECKHE CBOMCTBA https://multiurok.ru/goto.php?url=http://schoo
22 raJloreHoB, CEPhl U UX I-
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COETUHEHUN
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24 yriiepoia, KpeMHHS U X I-
COCMHEHU sector.relarn.ru/nsm/chemistry/Rus/chemy.ht
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http://www.chemnet.ru/
[IpumeneHne BaKHEUIINX https://multiurok.ru/goto.php?url=http://schoo
25 HEMETAJLIOB U UX I-
COEIMHEHNT sector.relarn.ru/nsm/chemistry/Rus/chemy.ht
ml
O06006111eHE U
CHCTEMAaTH3aINsI 3HaHUH
no teMe «HemeTaimin. hitp://www.chemnet.ru
https://multiurok.ru/goto.php?url=http://schoo
26 Breraucnenus mo I-
ypaBHeIme XUMITICCKIX sector.relarn.ru/nsm/chemistry/Rus/chemy.ht
peakuuii u ml
TEPMOXUMHUYECKHUE
pacyeTsl
I[IpakTnyeckas pabora Ne http://www.chemnet.ru/
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27 IKCIIEPUMEHTAIIBHBIX I-
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