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JloxyMeHT noJinucaH 3JIEKTPOHHOM MOAMUCKIO.

MNOACHUTEJIBHASA 3AITIMCKA

[Tporpamma 1o XuMHUHM Ha YPOBHE CpPEeIHETO 001Iero o0pa3oBaHus papaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit deneparuny,
TpeOOBaHUI K pe3ynbTaTaM OCBOCHHUS (erepaibHONW 00pa30BaTENbHOM MPOrpaMMBbl CPEIHETO
obmero ooOpazoanusi (DPOII COQO), npencraBieHHbIXx B DepepaqbHOM TOCYIapCTBEHHOM
obpazoBatensHOM crannapre COO, ¢ yuérom Konuenmuu npemnogaBaHusi y4eOHOTO MpeaMeTa
«Xumusi» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoir ®Dexepanuu, peanu3yrONINX
OCHOBHBIE 00pa3oBaTeJbHBIC MPOTPAMMBI, U OCHOBHBIX NOJOXeHUH «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoit ®Depepanmu Ha niepuon jgo 2025 roma» (Pacmopspbkenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJOB K pa3padOTKe MpOrpaMMbl TIO XUMHUH, K OIPEICICHHIO OO0IIeh
CTpaTeruu 00y4eHUs], BOCIIUTAHUS U PA3BUTHS O0YJAIOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMETa
«Xumus» st 10-11 xmaccoB Ha 0a30BOM ypOBHE COCTABHJIM KOHIIETITYaJbHBIE MOJOKCHHS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJIed, COJEp)KaHMs, pPe3ylbTaTOB OOyueHHs H
TpeOOBaHUI K YPOBHIO TIOJTOTOBKH BBIITYCKHHKOB.

XuMmudeckoe o0Opa3oBaHHEe, IOJIydaeMO€ BBIMYCKHUKaMH  00I1e00pa3oBaTeIbHON
OpraHM3aliM, SBISIETCS HEOThEMJIEMOM YacThl0 MX 00pazoBaHHOCTH. OHO  CILY)KUT
3aBepUIAIOIIMM JITAllOM peajn3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, NPUCYILUX LIEJIOCTHOM CHCTEME XHUMHUYECKOro 00pa3oBaHUsA. OTU LEHHOCTU
KacaloTcs TO3HAHMS 3aKOHOB MPHUPOABI, (POPMHUPOBAHMS MUPOBO33PEHUS U OOIIEH KYIbTYpHI
YeJl0oBeKa, a TaKKe OHKOJIOTMYECKH OOOCHOBAHHOIO OTHOILUEHHS K CBOEMY 3J0pPOBbIO H
MpUPOAHON cpere. Peanuzyercs xumuueckoe oOpa3oBaHre 00yUYaIOIIUXCS HA YPOBHE CPEIHETO
o0miero oOpa3oBaHMs CPEACTBAMHU YUEOHOTO IMpenMeTa «XHUMUsS», COAEpPKaHUE U MOCTPOCHUE
KOTOPOTO ONpeJeNeHbl B IMporpaMMe IO XHUMHMU C YY€TOM CHeUM(UKH HAyKd XUMHH, €€
3HAYEHUS B MO3HAHUU NMPUPOABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAKXKE ¢ YUETOM OOIINX
1esied U MPUHLUIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEIHEro OOIIEero
oOpasoBanus B Poccuiickoit denepanun.

XuMHsI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyro pojib B COBPEMEHHON
LMBUJIN3AllMU, B CO3JaHUM HOBOW 0a3bl MaTepuanbHON KyJabTypbl. OHa BHOCHT CBOM BKJIaJ B
(bopMHpOBaHKE PAIIIOHAIIBHOTO HAYYHOTO MBIIUIEHUS, B CO3/IaHUE LIEJIOCTHOTO MPEACTABICHUS
00 OKpY’KarollleM MHUpe KaK O €IMHCTBE MPUPObI U YEIOBEKa, KOTOpoe (GOpMUPYETCS B XUMUU
Ha OCHOBE ITOHMMAHHMs BEILIECTBEHHOI'O COCTaBa OKPYKAIOILEr0 MUpa, OCO3HAHUS B3aUMOCBS3U
MEX/1y CTPOCHHEM BELIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHUS.

TecHo B3auMoOnEHCTBYS € JAPYTMMH €CTECTBEHHBIMM HayKaMM, XHMHs CTaja
HEOThEMJIEMON YacTbI0 MHUPOBOM KYyJIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCHELIHOTO Tpyaa U
KHU3HH KaXJ0ro wieHa obmectBa. CoBpeMEeHHash XMMHUsI KaK HayKa cO3HJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBjieHa Ha pellleHue I100aIbHbIX MPoOJeM YCTOWYMBOTO pa3BUTHUS
YeJIOBEYECTBA — CBIPbEBOM, JHEPreTMYECKOW, MHILIEBON, HKOJOTHUECKOW O€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM ¢ OOIMMH LENIMU M IMPUHIUIIAMU CPEIHEro ooIero odpa3oBaHus
conepskanue npeamera «Xumus» (10—11 kmnaccel, 6a30BbIi ypoBEHb U3YUEHHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY OOYYarOUIUXCs, HEOOXOAUMYIO UM JIJIst
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKHU3Hb COIMYMa,
IPOI0JDKEHUS 00Pa30BaHMsl B PA3IMUHBIX 00JIaCTSAX, HE CBSI3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocrapnsiromiuMu  ipeaMeTa «XUMHs» SBISIIOTCS 0a30Bble Kypchl — «Opranuyeckas
XUMHUA» U «O0IIas ¥ HeOpraHu4eckasi XMMUs», OCHOBHBIM KOMIIOHEHTOM CO/IepPIKaHUs KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HayKU: CHCTEMAa 3HAHU 110 HEOPraHWYECKOW XUMHH (C BKIIOYCHHEM
3HaHUH U3 O0IIEeH XUMHUM) U OpraHudeckoil xumun. GopMHUpPOBaHKE JAHHOM CHCTEMbI 3HAHUN
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IpU HM3y4CHUU TpeaMeTa 00ecreyruBaeT BO3MOXHOCTh PACCMOTPEHHUsT BCEro MHOTroo0pasus
BEIIIECTB HA OCHOBE OOLMX MOHATHUI, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas Xumus» u «OO0miast 1 HeopraHudeckas
XUMUsD» chopMUpOBaHa B MPOTpaMMe 10 XUMHUH Ha OCHOBE CHCTEMHOTO MOAXO0J]a K U3YYCHHIO
yuyeOHOro Mmarepuana M 0O0yCIIOBIIEHA HMCTOPHUYECKHM OOOCHOBAHHBIM Ppa3BUTHEM 3HAHUN Ha
ONpEIEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XUMHUHU BEILECTBA
paccMaTpuBarOTCA Ha YpPOBHE KIJIACCMYECKOM TEOPUU CTPOCHMS OPraHWYECKUX COCAMHEHHH, a
TAaK)K€ Ha YPOBHE CTEPEOXHMUYECKUX M DJIEKTPOHHBIX INPEACTABIECHUN O CTPOCHUU BELLIECTB.
CBenenus 00 m3ydaeMbIX B Kypce BELIECTBAX JAlOTCA B Pa3BUTHM — OT YIJIEBOJOPOJOB JI0
CJIO)KHBIX OMOJIOTHUECKH aKTHBHBIX COEIMHEHHMH. B Kypce OpraHm4eckoil XUMHH MOJIY4aroT
pa3BuTHE CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs HEpBOHAYAJIbHBIE
MPEJCTABICHUS O XMMUYECKON CBSI3H, KIACCU()MKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOEHUS, O XMMHUYECKON pPEaKLIUH.

Ilon HOBBIM yIJIOM 3peHHs B mpeamere «XuMmus» 0a30BOro YpOBHSI pacCMaTpPUBAETCS
U3yYeHHBIH Ha YpOBHE OCHOBHOIO 00miero oOpa3oBaHUs TEOPETUYECKUH Marepuail u
(aKTOJIOTHUECKUE CBEJCHHS O BEUIECTBAX U XMMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HeopraHuyeckas XMMUsS» O0y4aroIUMCs MIPEJOCTaBIAETCS BO3MOXKHOCTh OCO3HATh
3HAUEHUE MEPUOJNYECKOr0 3aKOHA C OOIIETEOPETUYECKUX M METOAOJIOTMYECKHX IO3ULUH,
riy0ke MOHATh MCTOPUYECKOE H3MEHEeHue (YHKIMHA 3TOro 3akoHa — OT oOoOIaromien 1o
OOBSICHAIONIEH U TIPOTHO3UPYIOLICH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U
MIPUMEHEHUH, a TAK)KE€ O XUMUYECKHUX PEaKLHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs
nononHserca B Kypcax 10 m 11 kjaccoB asieMeHTaMu — COAEpXkKaHMS, HMEIOUIMMU
KyJIbTYPOJIOTMUYECKMM M TNPUKIAIHONW XapakTep. OTU 3HAHUSA CIIOCOOCTBYIOT MOHHMAaHUIO
B3alMOCBA3M XMMHMHM C JpPYTMMH HayKaMH, PAacKpbIBalOT €€ pOjb B I03HABaTEIIbBHON U
MPaKTUYECKON JESATENIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBaXEHHSI K IPOLECCy
TBOpYECTBA B O0JIACTH TEOPUU U NMPAKTHUUECKUX NMPHIIOKEHUH XUMHUH, TIOMOTalOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBSI3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIMBATh MH(OPMAIMIO U MPUMEHATH €€ JJIs MOMOJIHEHHs 3HAHWM, perieHus
MHTEJJIEKTYaJIbHBIX U AKCIEPHUMEHTAIbHBIX MCCIEI0BAaTENIbCKUX 3a1ad. B 1enoMm copepxkaHue
yueOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3yYEHHsI OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yyaroluxcsi MUPOBO33PEHYECKOI OCHOBBI /1JIi TTOHUMaHUsl QUIOCOPCKUX WIEH, TaKUX Kak:
MaTepHalbHOE €IMHCTBO HEOPraHMUYECKOT0 U OPraHMYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh NMPUPOAHBIX SIBJICHUN IMyTEM 3KCIIEPUMEHTA
U peleHus] NPOTHBOPEYMH MEXAy HOBBIMH (DaKTaMH U TEOPETUYECKHMMH IPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHUHU B PELICHUH SKOJIOTMUYECKUX MpoOsieM, a Takxke mpodiieM cOepeskeHus
JHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3AAHMsI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B nmnnane pemeHus 3a1ad BOCHUTAHUS, DPAa3BUTHS M COLMAIM3ALUN OOYyYaroIIUXCS
MPUHATBIE TPOrpaMMON IO XHMHUHU IOIXOJbl K ONPEIEICHHUIO COACPNKAHWS WM IOCTPOCHMS
npeaMeTa IpeaycMaTpuBaloT (OPMHUpPOBAHHE YHHUBEPCAIBHBIX Y4E€OHBIX ACHCTBUNA, MMEIOLIUX
0a30Boe 3HAUCHHE [T PA3IMYHBIX BUIOB JACATEIBHOCTU: PELICHHs MpoOeM, IOMCKa, aHaIu3a u
00paboTKK HMHpOpMAIMK, HEOOXOMUMBIX JJs TNPUOOPETeHHs] ONbITa MPAKTUYECKOH U
HCCIIEI0BATENbCKOM AEATEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IIO3HAHUU XUMHHU.

B mpaxTuke npenogaBaHus XMMHUU Kak Ha YPOBHE OCHOBHOT'O 00IEro o0Opa3oBaHMsl, TaK U
Ha YpPOBHE cpelnHero oOmero o0pa3oBaHUs, NPU  OMNPENCIIEHUU  COJEp’KATEeIbHOMN
XapaKTepUCTUKU IeJel M3ydyeHUs MpEeAMETa HaIpaBICHUEM IIEPBOCTENEHHON 3HAYMMOCTH
TPaJAULIMOHHO TMpHu3HAéTcsi (OPMUPOBAHME OCHOB XHMMHMYECKOM Hayku Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, INPAKTUYECKOW JEATENIbHOCTU 4YENIOBEKAa M KaK OJHOrO M3
KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C METOAWYECKON TOYKM 3pEHHS] TaKOM TOAXOI K
OTIPEAEIICHUIO LIENIEH N3YUYEHHUS ITPEIMETA SIBIISIETCS BIIOJIHE OIPABIAHHBIM.
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CornacHO NaHHOW TOYKE 3pEHUS TJABHBIMH IIENISIMUA HU3YYCHHs TpeaMeTa «XUMUs» Ha
6a3oBoM ypoBHe (10 —11 k1) siBASIIOTCS:

e (QopmupoBaHHE cHCTEMbl XUMUYECKHMX 3HAHUW KaK BaKHEUIIEH cocCTaBIsOIIen
€CTECTBEHHO-HAYYHON KapTHHBI MHpPa, B OCHOBE KOTOPOM JIEXKAT KJIFOUEBHIE IOHATHS,
(dyHIlaMEHTaJIbHbIE 3aKOHbI M TEOPUM XHMMHUU, OCBOCHHUE S3bIKa HAyKH, YCBOCHHE H
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOINEHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (dopMHUpOBaHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHYECKHUX peaKlnii, HeOOXOIUMBIX ISl MIPHOOPETEHUsT YMEHUI OPUEHTHUPOBATHCS B
MHUpE BEIIECTB U XUMUYECKHUX SBJICHUH, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUUECKON U
MMOBCEAHEBHOM JXU3HU;

® pa3BUTHE YMEHHUH U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHUEM XUMHUYECKOTO JKCIEPUMEHTa, COONIIOJCHHEM MpaBui 0e30macHOro
oOparlieHus C BEIeCTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTUKA LIeNiel U 3a7a4 U3y4YeHHs MpeaMeTa B
MporpaMMe 1Mo XUMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMHU
B cuUcCTeMe cpenHero ooOmiero ooOpazoBanus. CerojiHs B TPENOJIaBaHUM XUMUU B OOJbIICH
CTEMEHH OTAAETCS MPEANOUTEHUE TMPAKTUYECKON KOMIIOHEHTE COJAEpKaHHUS OOy4YeHHs,
OpPUEHTUPOBAHHOM Ha TMOATOTOBKY BBIMYCKHHUKAa 0O0I€00pa3oBaTeIbHOW  OpraHU3alluH,
BIIQ/ICIONIET0 HE HA0OpOM 3HaHMIA, a (PYHKIMOHAIBHON TIPaMOTHOCTHIO, TO €CTh CIIOCO0AMHU U
YMEHHSAMH aKTUBHOTO TIOJYy4YEHUS 3HAHWW W NMPUMCHCHHS MX B PCATbHOM JKU3HH JJIST PEIICHUS
MPAKTUYECKHX 3a]1au.

B cBs3u c oTMM npu U3ydeHHH TMpeaMeTa «XUMHUS» JIOMUHUpYIOIIEe 3HauYeHHe
MpUOOPETAIOT TaKKe IENIU U 3a7auH, KakK:

ajanrtanus OOyYalIIUXCS K  YCJIOBUSM JTUHAMUYHO  Pa3BUBAIOIIETOCS  MHPA,
(dbopMUpOBaHHE WHTEIJIEKTyalbHO pPAa3BUTOM JHUYHOCTH, TOTOBOW K C€amMo0Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY TIPHHATHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

¢dbopMupoBaHHEe Yy OOy4yaroUMXcs KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIM),
HMMEIOIIUX YHUBEpPCATbHOE 3HAYCHHE I PA3IMYHBIX BHAOB ACSITEIBHOCTU: PELIeHUs mpobiem,
MOUCKa, aHaimu3a W o00paboTku uHMOpMAIMK, HEOOXOIWMBIX [JIsi TPUOOPETEHUS ONBITA
JeSTeIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXkKe JUIS OIEHKHU C
MO3UIUI HKOJIOTMYECKOM 0€30M1acCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUECKHX MPOLIECCOB
Ha OPTaHU3M YeJIOBeKa U MPUPOIHYIO CPEemdy;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
o0yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO TNPUOOpPETaTh HOBBIE 3HAHMS IO XHMHU B
COOTBETCTBHUH C JKU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BAaTh COBPEMEHHbIE HH(OPMAaLIOHHbIE
TEXHOJIOTHH JJIsl TOMCKA M aHalln3a Y4eOHOW ¥ HAYyYHO-TIOMYJIAPHOU HHPOPMAIIMH XUMUYECKOTO
COJZIepKAHUS;

(dhopMUpOBaHHE U Pa3BUTHE Y 00YJAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOT'O MBIIUICHUS,
Ha0JII01aTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBbI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MMPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIIUTaHHE Yy OOyYarOMMUXCs YOeXKAEHHOCTH B TyMaHHUCTUYECKOW HaIPaBICHHOCTH
XUMHHM, €€ BaXHOM polM B  pelleHuH TJ00ajdbHBIX  MPOOJeM  palMOHAIBLHOTO
IIPUPOAONOJB30BaHNUs, IOMOJIHEHNUS 3HEPIeTUYECKUX PECypCOB M COXPAHEHHUS IPUPOIHOIO
paBHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OEpeKHOro OTHOIIEHUS K TPUPOJIE U CBOEMY
3JI0pPOBBIO, & TAK)KE MPUOOPETEHHS OIBITA MCIONb30BAHUS MMOTYYCHHBIX 3HAHUU IS MPHHSITHS
IPaMOTHBIX PEIICHUN B CUTYaAIUSX, CBSI3aHHBIX C XUMHUUYECKUMH SBJICHUSMHU.

B yue6GHOM 1utane cpegHero obmiero oOpazoBaHus NpeaMeT «XHUMHUsS» 0a30BOTO YpOBHS
BXOJIUT B COCTaB IpeaMeTHOM 001acTi «EcTecTBeHHO-HAYYHbIE PEIMETHD.
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OO1mree yuCiIO 4acoB, OTBENEHHBIX ISl M3YYCHUS XUMHUU, HA 0a30BOM YPOBHE CpPEIHETO
obmiero obpaszoBanusi, coctaBisier 68 dacoB: B 10 kimacce — 34 gaca (1 gyac B Hegemnio), B 11
kiacce — 34 gaca (1 4ac B Hezelto).

COJAEP/)KAHUE OBYUEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHNYeCKOH XMMUH

IIpenMer opraHuueckoil XMMHHU: €€ BOBHUKHOBEHHUE, PA3BUTHE U 3HAUYCHUE B INOJIYYCHUU
HOBBIX BEUIECTB U MaTepuasioB. Teopust CTpoeHMs opraHndeckux coenunenuit A. M. byrneposa,
e¢ OocHOBHbIE TONOXKEHUSA. CTpyKTypHble (OpMYJbl OpPraHUYECKHX BelIecTB. | omonorus,
n3oMepust. XMMHUYECKasi CBSI3b B OPraHUYECKUX COCUHEHUSAX — OJUHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBnenne o  kinaccudukanmuu — opraHuyeckux — BemectB.  Homenknarypa
OpPraHUYECKUX COEIMHEHMH (cucTeMaTHyeckas) M TpHUBHAJbHBIE HAa3BaHMS BaKHEHIINX
IIpe/ICTaBUTENEN KJIACCOB OPraHUYECKUX BELLECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3Y4YECHHs BELIECTB U MX IPEBPAIICHUNA: O3HAKOMIIEHHE C
o0Opa3aMu OpraHMYECKUX BEHIECTB M MaTepHallaMH Ha MX OCHOBE, MOJACITHPOBAHHUE MOJEKYI
OpPraHUYECKUX BEIIECTB, HAOIIOJACHWE M OIHUCAHHWE JIEMOHCTPAL[MOHHBIX OIBITOB IO
MPEBPAILCHUIO OPTaHMYECKUX BEIIECTB IPU HarpeBaHUH (IUIaBJICHUE, OOYTIIMBAHNUE Y TOPCHHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TNOMOJOTMYECKMi psan. MeraH M 3TaH — HpocCTEHIINe
MPEJCTaBUTENIM AIKAHOB: (U3MYECKHE W XHMHUYECKHE CBOWCTBA (pEaKkIMH 3aMEIICHUs |
TOpEHUs), HaXOXKJICHUE B IPUPOJE, MOTyUYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH Psil. DTUJIEH U MPOIUJIEH — MPOCTEHIIINe
NIPEJCTaBUTENIN AaJIKEHOB: (PM3MYECKHEe M XHMHUYECKHE CBOWCTBa (peakUuu THIAPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIIEHUS U MOJIMMEPHU3allin ), TOIy4eHUE U TPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u mermwinOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMUYECKUE
cBoiicTBa (peakius noauMmepusanun). [lonyyeHre CHHTETUUECKOT0 KayuyKa U pe3UHBI.

AJKMHBL: COCTaB M OCOOECHHOCTH CTPOCHMs, TOMOJIOTMYECKMH  pan. AIeTWIEeH —
MPOCTEUIINIA PECTaBUTEINb AIKMHOB: COCTaB, CTPOEHUE, (PU3NYECKHE U XUMHUECKUE CBOICTBA
(peakuuu rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIM, TOPEHHUSI ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. beHszon: cocraB, cTpoeHue, (u3MYeCKMe M XHMHYECKHE CBOICTBa (peakuuu

raJIOTEHUPOBAHUSI U HUTPOBAHMS), NOJyd€HUE U MpUMEHeHue. Tonyon: cocmas, cmpoeHue,

Qusuyeckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHuposanis U HUMpo8aHus), noayuenue u
npumenenue. TOKCMUHOCTH  apeHOB. ['eHeTWdeckas CBsI3b MEXKIY  YIVIEBOAOPOAAMH,
MIPUHAIEKAITUMU K Pa3IMYHbIM KJIACCAM.

[TpupoHble UCTOYHUKH YTIeBOIOPOJOB. [IpupoaHblii ra3 U MonyTHbIE He(TAHBIE Ta3bl.
Hedpts u e€ mpoucxoxaenue. CrnocoObl mnepepalOTKH He(PTH: TNEperoHka, KPEeKUHT
(TepMuUecKHii, KaTamuTHYeCKHit), muponu3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOAYKTHI €ro NepepadoTKH.

OKCIepUMEHTAJIBHBIE METOJIbI M3Y4YEHHsI BELIECTB U MX IPEBPALICHUI: 03HAKOMIIEHHE C
oOpa3uamu miacTMacc, KaydyykoB U pe3uHbl, koyekunu «Hedtbe» u «Yronasy, MmoaenupoBaHue
MOJIEKYJT YTJIEBOJIOPOJIOB M TaJIOTEHONPOM3BOJIHBIX, IPOBEJICHUE NPAKTUYECKOH pPabOThI:
MOJIy4€HHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruuciienuss 1Mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KoJIWYecTBa
HCXOJHOIO BEIECTBA WJIM INPOJYKTAa PEAKIMHM IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O M3 UCXOJHBIX BEUIECTB UJIU IPOAYKTOB PEAKIINH).

Kucnopoacoaepxamme opranndeckue coeANHEHNs
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[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTpPOEHHE, (U3NYECKHE U
XMMHUYECKHE CBOWCTBA (pEakUUU € aKTMBHBIMHU METaJNIaMH, I'aJIOT€HOBOJIOPOAAMU, FOPEHUE),
npuMeHeHue. Bopopoasele cBA3M MEXAY MOJIEKYJIaMH CIUPTOB. JlelicTBUE MEeTaHOJa U 3TaHOJa
Ha OpPraHM3M UEJIOBEKa.

MHOroaTOMHBIE CHHUPTHL. OTHICHIJIMKOIb W TIUIEPUH: CTpOEHHUE, (U3UYEeCKHe U
XMMHYECKHE CBOMCTBA (B3aUMOJEICTBHE CO LIETOYHBIMU METANIaMH, KaUeCTBEHHAs peaklius Ha
MHOT'0aTOMHBIE CcOupThl). JleiicTBUe Ha opraHusM uenoBeka. l[IpumeHeHue riMIIepUHAa U
STUJICHTJIMKOJIS.

@deHoM:  CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. llpumenenue gpenomna.

Anpnerunsl U kemownvl. DopMmanbIeTHA, aleTalbJIeTu]: CTpoeHHe, (U3NYecKue U
XMMUYECKHE CBOMCTBa (peakUMu OKHMCICHHMS M BOCCTAHOBJICHMs, KAaueCTBEHHBIE DPEaKIIMN),
[I0JIy4E€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpesiebHble KapOOHOBBIE KHCIOThl. MypaBbUHAs M YKCYCHAash KUCIIOTHI:
cTpoeHue, pU3NUecKue 1 XUMHUECKUE CBOMCTBA (CBOMCTBA, OOIIME IS Ki1acca KUCIIOT, PEaKIIHs
TepupUKalMK), TONydeHHe M mnpuMmeHeHue. CreapuHoOBas U OJIEMHOBas KHUCIOTHl Kak
IIPEICTaBUTENN BBICIIMX KapOOHOBBIX KHUCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MoroILee JIeficTBHE.

CrnoxHble 3pUpbl Kak NPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['MAPOIN3 CIIOXKHBIX 3(PUPOB.
Kupst. I'naponus xupos. Ilpumenenune xxupoB. buosnornueckas poJib 5KUpoOB.

VYrieBobl: cocTas, Kiaccudukaius yriieBoaoB (MOHO-, TU- U ToJiMcaxapuasl). [moko3a —
IPOCTEHIIMI MOHOCAaXapua: OCOOCHHOCTU CTPOEHHUS MOJIEKYINbI, (PU3MYECKHE U XUMHUYECKHE
cBoiicTBa (B3aumogeictBue c¢ ruapokcugoM menu(ll), oxucieHne aMMuadHbIM PacTBOPOM
okcuga cepebpa(l), BoccraHOBIEHWE, OpOXKEHUE TIIFOKO3bl), HAXOXKJACHHE B IPHUPOJIE,
puMeHeHue, onosornueckas poib. Dorocunres. OpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnonosa Kak npupoaHsie noaumepsl. CTpoeHne Kpaxmaina U LEeJUTHOIO3BL.
duznyeckne U XUMUYECKUE CBOWCTBA KpaxmaJa (THIpOoJIn3, KaYeCTBEHHAs PEAKIIUs C HOJIOM).

DKcriepuMEHTAJIbHbIE METOAbl W3Y4YEHMs] BEIIECTB M HUX MpEBpallleHuil: MpOBEIEHUE,
HaOIIOZICHWe M ONHMCAHUWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KayeCTBEHHbBIE
peakuuu OJHOATOMHBIX CHUPTOB (OkuciaeHue 3TaHonia okcuaoM Meau(Il)), mMHoroaromMHbIX
cnupToB (B3auMmojeiicTBue raunepuHa ¢ ruapokcuaom meau(Il)), ampaerunoB (okucieHue
aMMHauHbIM pacTtBopoM okcuga cepebpa(l) u ruppokcunom wmenu(ll), B3ammopeiicTue
KpaxMana ¢ HOJOM), IpOBEJCHHME IPAKTUYECKOH pPabOThl: CBOICTBa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrle 3agaun.

Bbluuciienusi 1mo ypaBHEHUIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM MNPOAYKTa pPEaKIMH MO H3BECTHHIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXOJHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTcoieprkalie OpraHu4ecKue COeUHEHUSI.

AMUHOKHUCIOTEI Kak amQoTepHble OpraHuyeckue coeauHeHus. Dusmueckue u
XUMHUYECKHE CBOMCTBAa aMUHOKHMCIOT (Ha mpuMepe INHMIMHA). buonormueckoe 3HadeHHE
aMUHOKHCIIOT. [lenTuasl.

benku kak nmpupoaHble BBICOKOMOJEKYNSpHBIE coenuHeHus. llepBuyHasi, BTOpUYHas U
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUIPONU3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMH Ha OENKHU.

DKclepUMEeHTaIbHbIE METObl M3YYEHHUS! BEIIECTB M MX IpEeBpalleHUi: HAOIIOJCHUE U
OMMCaHUE JEMOHCTPALIMOHHBIX OMNBITOB: JeHAaTypalus OEIKOB IpH HAarpeBaHHWM, LBETHBIE
peakiuu OeNKoB.

BbicokoMo1eKy JIsIpHBbIE COeJUHEHHS
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OCHOBHBIEC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COEIWHEHHI: MOHOMEp, IOJHUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALNHU, CPEAHsAs MOJIeKyisapHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUN — MOJIMMEPHU3AIUs U MOJIUKOHICHCAIIHSL.

DKcrepuMeHTAIbHbIE METOJIbl M3YYEHHs BEUIECTB U MX MpPEBpAIlCHU: O3HAKOMIICHHUE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MesxnpeaMeTHbIE CBS3H.

Peanuzanus MexIpeIMETHBIX CBSI3€H IIPU M3Y4E€HUHU opraHuyeckoil xumuu B 10 kiacce
OCYILIECTBIISICTCSl Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHATUN, TaK U
MIOHATHUH, SABISIOMIUXCS CUCTEMHBIMU JIJIS1 OT/ACIBHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.
OO01mue ecTecTBEHHO-HAayuYHble MOHSTHS: SBJICHHE, HAy4dHBIM (hakT, TUIOTE3a, 3aKOH,
TEOpusi, aHalu3, CHUHTE3, KJIacCU(UKAIMs, NEPHOAUYHOCTh, HAOMIOJCHUE, W3MEpEHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHHUE.

®dusnka: MaTepus, YHEPTUs, Macca, aToM, SJIEKTPOH, MOJIEKYJIa, SHEPreTUIECKUI YPOBEHb,
BEIIECTBO, TEJNO, 00BEM, arperaTHOEe COCTOSIHHUE BEUIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI
WX NU3MEPEHUSI.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OETIKHU, YIIIEBObL, JKUPHI, (DEPMEHTBHI).

['eorpadus: MuHEpanbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAEMBIE, TOILJIMBO, PECYPCHI.

TexHonorus: nuuieBbie MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MTUTAHMSI, MOIOIINE CPEJICTBA,
JIEKapCTBEHHbBIE U KOCMETHYECKHE MpenapaThl, MATepHabl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHMU

XuMmudeckuil sneMeHT. AToMm. Snpo aroma, HW30TOMBI. DIEKTPOHHAs 000JIOYKa.
DHepreTuyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE opOUTaNH, s-, P-, d- agemenTsl. OcOOEHHOCTH
pacmpesienieHus: IEKTPOHOB MO OPOUTANsAM B aToMaX DJIEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHask KOHQUTYpalMs aTOMOB.

[Tepuonnueckuii 3akoH W Ilepuommueckas cucrema XuMHYeCKHX dieMeHToB JI. M.
MenpneneeBa. CBsi3b NEpHOAWYECKOrO 3akoHa U [lepuognMvecKol CUCTEMBI XMMHYECKUX
snemenToB JI. . MeHnneneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHHMS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyMNaMm U nepuogaM. 3Hau€HUe MEPUOINUECKOr0 3aKOHA B Pa3BUTHUHU HAyKH.

CrpoeHue BeliecTBa. XUMHUYECKass CBA3b. BHIbl XUMUYECKOW CBSI3U (KOBaJEHTHAs
HEMoJIsIpHasl U TOJSpHAs, MOHHAsA, MeTaJuihueckas). MexaHu3Mbl 00pa3oBaHUS KOBAJIEHTHOU
XUMHUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BaneHTHOCTB.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U AHUOHBI.

BenecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THUMBl KPUCTALNIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOWCTBA BELIECTB OT THIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsTue o nucnepcHsIx cucteMax. MicTuHHBIE U KOJUIOMAHBIE PacTBOPBI. MaccoBas 10Jist
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHudeckux coeAuHeHuil. HoMeHknaTypa HEOPraHUYECKUX
BEIIECTB. ['eHeTHyecKass CBsSI3b HEOPraHWYECKUX BEIIECTB, NPUHAMICKANMX K PA3TUYHBIM
KJIaccaM.

Xumunyeckass peakuus. Knaccuukanus XUMHUYECKMX peakUuid B HEOPraHWYEeCKOW H
OpraHUYEeCKON XMMHUH. 3aKOH COXPAaHEHMsI MacChl BEILIECTB, 3aKOH COXPaHEHUsS! U MPEBPAILCHUS
SHEPTHUH NPU XUMUYECKUX PEAKIUAX.
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CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3IUuyHBIX (akTopoB. OOpaTHMble pEaKIIHH.
Xumuueckoe paBHOBecue. DAKTOPHI, BIMSAIOMIME HA COCTOSHUE XHUMHYECKOIO PABHOBECHS.
[Tpunmun Jle [latense.

OnekrponuTrdeckas aucconunanus. CuiabHble M ciiadble 3JeKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEUIECTB: KHUCJasi, HEUTpaIbHas, IeJI0YHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DKCIEepUMEHTAIbHBIE METOJbl M3YyUYCHHUsI BEHIECTB M WX MPEBPALLICHUN: JIEMOHCTpAIUs
tabmun «llepromnueckas cucrema xumuueckux syeMmeHtoB JI. M. MenneneeBa», u3ydyeHue
MOJIeTICH KPUCTAJUTMYECKHX PEIIETOK, HAOMIOJEHUE W ONKMCAHHE JIEMOHCTPAIIMOHHBIX U
Ja00OpaTOPHBIX ONBITOB (pa3JIoKEHUE IEPOKCHUIA BOJOPOJAa B MPHUCYTCTBHHM KaTaM3aTopa,
ONPEACIICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOUIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
HOHHOTO OOMEHa), MPOBEACHUE MPAKTUYECKOW paboThl «BnusHue pa3nuyHbIX (PaKTOpoB Ha
CKOPOCTh XUMHUYECKON PEAKLIUN.

PacuérHrble 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIINI, B TOM YHCIIE TEPMOXUMUUYECKUE PACUETHI,
pacy€ThI C UCMOJIB30BAHUEM MOHATHUS «MACCOBAs JI0JIS1 BEIIECTBAY.

Heopranunueckasi Xumus

Hemeramnbl. Ilonokenue HemetaiwuioB B llepronnyeckoil cucTeMe XHUMHYECKHX
anemeHnToB JI. M. MeHneneeBa M OCOOCHHOCTH CTPOSHHUs aToMOB. (DU3MYECKHE CBOWCTBA
HEMETAJIJIOB. AJUTOTPOIHNS HEMETAIUIOB (Ha MpUMeEpe KHCIIopoa, cephl, (hocdopa u yrieposa).

XHWMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAJUIOB (TaJIOT€HOB, cephl, a3ora, (docdopa,
yIJIepoJia ¥ KPEMHHUS) U UX COCTUHEHUN (OKCHUJIOB, KHUCIOPOICOACPKAIINX KUCIOT, BOJOPOIHBIX
COCITUHEHUIN ).

[IpumeHeHne BaXXHEHIIIMX HEMETAJVIOB U UX COCTMHEHU.

Meraiuel. [lonoxenue meramios B [lepuoauyeckon cucTeMe XUMUYECKUX 3JIEMEHTOB /JI.
N. MenneneeBa. OcoOOEHHOCTH CTPOEHHUS SJEKTPOHHBIX 000J0YEK aTOMOB MeTayioB. OOmiue
¢busnueckue cBoiicTBa MeTamoB. CIUIaBbl METaUIOB. DIEKTPOXUMHYECKHHI pSJl HAMPSKEHHIMA
METaJIJIOB.

XUMUYECKHE CBOMCTBA BAKHEMIIUX METAVIOB (HATPHM, Kanuii, KalblUWA, MarHHi,
ATIOMHUHHM, IUHK, XPOM, KEelle30, MEJIb) U UX COCTUHEHHI.

O61mue cocoObl Moy4eHust MeTasioB. [I[puMeHeHe MeTalIoB B OBITY U TEXHHUKE.

OKCNEPUMEHTAIBHBIE METOJBI H3Y4YEHHUs BEIIECTB M WX TMPEeBpallCHUN: H3ydeHUe
Koekiuu «MeTalmapl U CIIaBbl», 00pa3l0oB HEMETAIJIOB, PEIICHHE JKCIePUMEHTANIbHbBIX
3a1a4, HaOIIOJIEHWEe U  ONHCAHHWE JCMOHCTPAllMOHHBIX H  J1A0OPATOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCHUIA aTIOMUHHUS C PacTBOpaMH KHUCIOT W IIEJIOoYeil, KaueCTBEHHBIC
peakuuy Ha KaTHOHBI METAJIJIOB).

PacuérHbie 3agaun.

Pacuérer maccel BemiecTBa WM 00BbEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, Pacu€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) IPOTYKTOB PEAKIINU, €CITH OJTHO U3 BEIIECTB UMEET MPHUMECH.

XuMHus U KM3Hb

Ponp xumMuun B 0OecriedeHIN SKOJOTUYECKON, SHEPTETHUECKON U MUIIEBON 0€30MacHOCTH,
pa3BuUTUM MeAUIUHBL. [loHSATHE O HaydyHBIX METOJaxX TIO3HaHUS BEUIECTB M XHUMHUYECKHUX
peaKIuii.

[IpencraBnennss 00 OOMMX HAyYyHBIX NPHUHIMUIAX [POMBIILICHHOTO TMOJXYYEeHHUS
Ba)KHEUIIIHX BEIIECTB.

UenoBek B MHUpE BEUIECTB M MAaTEpPUANOB: BAXHEHIINE CTPOUTEIbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacCKH, CTEKJIO0, KEepaMHKa, MaTepuajbl sl JIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHUYECKHE U MUHEPATbHBIC yI0OpEHUSI.

XuMHus U 30pOBbE YEJIOBEKA: MpaBWia HCIOIb30BAHMS JIEKAPCTBEHHBIX IPENaparos,
MpaBmIa 0€30MaCHOTO UCIIOIH30BAHUS MPENapaToB OBITOBON XMMHUHU B TTIOBCETHEBHOM JKHU3HH.
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MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBS3€H MpHU U3ydyeHHH OOIIel M HEOPraHWYeCKOH XUMHH B
11 xnacce ocyuiecTBiIsIeTCs 4epe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUYHbIX MOHATHUH,
TaK U IOHATHUM, SBIISIOIUXCS CUCTEMHBIMU I OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOwe ecTecTBEHHO-HAy4HbIe IOHATUSA: HAy4HbIM (akT, rumoresa, 3aKOH, TEOPHUS,
aHanu3,  CHHTe3,  Kilaccu(ukauus,  HEpUOJUYHOCTb,  HAOIIONEHHE,  SKCIEPHUMEHT,
MOJEIUPOBAaHUE, U3MEPEHUE, SBICHHUE.

@dusuka: Marepus, dHEprus, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HM30TOII,
PalMOaKTUBHOCTb, MOJIEKYJa, YHEPTETHUECKUH YpPOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSIHUE BELECTBA, PU3NUECKHUE BEIIMUMHBI U €AMHULIBI X U3MEPEHMUSI, CKOPOCTb.

Buonorusi: knerka, opraHu3M, 3KocHcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELECTB B OpPraHU3ME.

I'eorpadusi: MuHepabl, rOpHbIE OPOABI, OJIE3HbIE UCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

Texnonorus: XUMUYECKAs IIPOMBILIIEHHOCTb, METaJULypIHsl, IIPOU3BOJCTBO
CTPOMTENBHBIX MaTepUaloB, CEJIbCKOXO035ICTBEHHOE IIPOU3BOJCTBO, nuuieBas
MPOMBIIIICHHOCTh, (hapMalleBTHYECKasi MPOMBIIUICHHOCTh, MHPOM3BOJICTBO KOCMETHUECKUX
IIPENapaToB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTE€PUAJIOB, IEKTPOHHAs IPOMBILIUIEHHOCTD,
HaHOTEXHOJIOTUU.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBnmuBaeT TpPeOOBAaHMS K pPE3yJbTaTaM OCBOCHHUS OOYYaIOIIUMUCS
IporpaMM CpeHero oOIiero o0pa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM Ui pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
IIPOrpamMM CpeHero o0I1ero 00pa3oBaHus SIBJISETCS CUCTEMHO-ESATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBMU C CHUCTEMHO-IESATETBHOCTHBIM TIOAXOJIOM B CTPYKTYPE JIHYHOCTHBIX
pe3yabTaTOB OCBOCHMS TIpeAMeTa «XUMHUS» Ha YPOBHE CpEIHEro obmero oOpa3oBaHUsS
BBIJICJICHBI CIIEYIONIHE COCTABIISIOIINE:

OCO3HaHME O0YYAIOUIMMHCA POCCUHCKOM TpakJaHCKOM HMJEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPEIEIECHUIO;

HaJIMYMe MOTUBAIMH K 00YUEHHIO;

I[EJICHATPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHI JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEW ¥ UCTOPUUECKUX TPATUIMK 0a30BOM HAYKHU XMMUH;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCsl PYKOBOACTBOBAThCS B CBOCH JIEATEIHHOCTH
[IEHHOCTHO-CMBICTIOBEIMH ~ YCTAHOBKAMH, TPUCYIIMMH IIEJIOCTHOH CHUCTEME XUMHYECKOTO
o0Opa3oBaHus;

HAJIMYHE TIPABOCO3HAHMS DKOJOTHUYECKOW KYIhTYpPhl M CIOCOOHOCTH CTaBUTH IENU WU
CTPOUTH )KU3HECHHBIC TIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIUHCTBE
y4eOHOM M BOCIUTATEIBHOM JEATENIBHOCTH B COOTBETCTBHM C T'YMaHHCTHYECKUMH,
COIMOKYJIBTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH ¥ HJI€allaMH  POCCHICKOTO
rpaXJaHCKOro oOmiecTBa, NPUHATHIMH B OOILIeCTBE HOpPMaMHM M TpaBHJIAMH TTOBEACHUS,
CTIIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJIICHHS
JTUYHOCTH O00YJarOIIHUXCSI.

JIM4HOCTHBIE PE3yNIbTAaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTPakaroT cPOPMUPOBAHHOCTD
OIBbITa TMO3HABATEIBHON M TPAKTHUYECKOW JEATENbHOCTH OO0YYaIOUMXCsS [0 pealu3aliu
MIPUHATHIX B 00IIECTBE [IEHHOCTEH, B TOM UHCJIE B YaCTHU:
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1) rpakaaHCcKOro BOCIIMTAHUSA:

OCO3HaHHUs 00YYaIOIUMUCS CBOMX KOHCTHTYIIMOHHBIX ITPaB M 00sI3aHHOCTEH, YBAXKCHUS K
3aKOHY M IPABOIOPSIIKY;

NpEACTABJICHUA O COLOUAJIBHBIX HOPMax M IIpaBWIaX MCKIMYHOCTHBIX OTHOIIIEHUU B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NCATCIHHOCTH IIPH CO3JIaHUH YICOHBIX ITPOCKTOB,
peiCHUN y‘-Ie6HbIX 1 IO3HABATCJIbHBIX 3aJ1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIOCOOHOCTH IMOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTBI IPYTUX
IIPY aHAJIU3€ Pa3JINYHBIX BUJIOB yUEOHOH AESATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS

HCHHOCTHOI'O OTHOIICHHA K HCTOPUYCCKOMY W HAYYHOMY HACJICIUIO OTEUECTBCHHOU
XUMUH;

YBOXCHHSI K TIPOIIECCY TBOPYECTBA B OOJACTH TEOPHH W MPAKTHYECKOTO MPUMCHCHHS
XMMHUHU, OCO3HAHHUS TOTO, YTO JOCTHI)KEHUS HAYKU €CTh PE3YJIbTaT JJIMTEIbHBIX HAOJIOICHUH,
KPOIIOTJIUBLIX SKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TpyJda y‘-IéHBIX H IIPAKTUKOB;

WHTEpeca ¥ I[I03HABATCJIIBHBIX MOTHBOB B TIOJIYYCHHH U IOCICIYIOIIEM aHaJIA3e
I/IH(i)OpMaIII/II/I 0 NCPEAOBLIX JOCTUKCHHUAX COBpeMeHHOf/’I OTE€YECTBEHHOM XUMHU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBCHHOI'O CO3HAHUSA, 9TUYCCKOI'O ITIOBCACHU A,

CIIOCOOHOCTH OLIGHUBATh CHTYallMd, CBSI3aHHBIE C XUMHYCCKHUMH SIBICHUSMH, U
IIPpUHUMAaTh OCO3HAHHBIC PCIICHHA, OPHUCHTHPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbLI H
LIECHHOCTH;

TOTOBHOCTH OLCHHUBATH CBOE IMOBCACHUEC M IIOCTYIIKM CBOHMX TOBapHHIefI C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX U IIPAaBOBBIX HOPM U OCO3HAHHEC HOCJIC[[CTBI/Iﬁ OTUX IMOCTYIIKOB;

4) hopMHUPOBAHKS KYJILTYPHI 310POBbSI:

MOHUMAaHUS IEHHOCTEH 3J0pPOBOrO M 0OE30MacHOTO 0o0pasza KH3HU, HEOOXOTUMOCTHU
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (DPU3UUYECKOMY U TICHXUYECKOMY 37I0POBbBIO;

coOJro/IeHnsI TpaBWJl OE30MacHOTO OOpAaIeHHs] C BEIIeCTBAaMHU B OBITY, IMOBCEIHEBHOM
KU3HU U B TPYIOBOM JE€SATEIBHOCTH;

IMOHMMAaHWA ICHHOCTH TIpaBWJI HWHAWUBHUAYAJIBHOIO MW KOJIJICKTHBHOI'O 6C3OHaCHOFO
MOBCACHUA B CUTyallUAX, YTPOKAIOIINX 3J0POBbIO U Y KU3HU J'IIO)IefI;

OCO3HAHUS TIOCTEACTBUNA U HETPUSATUS BPEIHBIX MPUBHIUEK (YIMOTPEOJCHUS aTKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBoOro BocnuTaAHMSI:

KOMMYHUKAaTUBHOW  KOMIIETCHTHOCTH B  Y4eOHO-UCCIIEIOBATEILCKOM  JIEATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW U JPYTHUX BUIAX JCITCILHOCTH;

YCTAaHOBKHM Ha AKTUBHOC YYaCTUC B PCIICHHMHW TPAKTHYCCKUX 3aj1aqd COHHaﬂBHOﬁ
HAIPaBJICHHOCTH (B paMKaX CBOETO KJIacca, MKOJIbI);

WHTEpeca K MPAKTHUESCKOMY M3YUEHHUI0 Mpodeccruil pa3IndHOro poja, B TOM YHCIE HA
OCHOBC IMPUMCHCHU A MMPEAMCETHBIX 3HAHUI 110 XHUMUH;

YBaXXEHUS K TPYY, JIFOISIM TPY/IA U PE3YJIbTATaM TPYIOBOM IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYaTbHOW TpPAaeKTOpPHUH OOpa30BaHMS,
Oynymiei mpodeccun M pearn3aui COOCTBEHHBIX JKU3HEHHBIX TUTAHOB C yUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB U MOTpeOHOCTEH 00IIIecTBa;

6) IK0JIOrMYecKOro BOCIIMTAHMSA:

9KOJIOTHYECKH IEIeCO00Pa3HOT0 OTHOILIEHHS K PUPOJIE, KAaK UCTOYHHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emIe;

MTOHUMAaHHS MI00ATEHOTO XapaKTepa SKOJIOTHYSCKUX MPOOJIeM, BIUSHUS YKOHOMUYCCKUX
MPOIECCOB Ha COCTOSIHUE MTPUPOAHON M COLIMATIBHOM CpEbI;

OCO3HaHUuA HGOGXOIII/IMOCTI/I HUCIIOJIB30BaHUA I[OCTPI)KGHPIIZ XUMHUU U1 pCIICHUS BOIIPOCOB
paLMOHAIIBHOTO IPUPOAOIIOIB30BaAHHUS;
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AKTUBHOI'O HENPUATHS JECWCTBUM, NMPUHOCIIIMX BPEA OKPYKAOUIEH NPUPOIHON cpele,
YMEHUSI TPOTHO3MPOBATh HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JEUCTBUI U MPEOTBPAIATh HX;

HaJIM4Yus PA3BUTOrO SKOJIOIMUYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYpPbI, OIBITA
NEATEIbHOCTH  SKOJOTMYECKOM HANpaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
[103HABATEIbHON, KOMMYHUKATUBHON U COLIMAJILHON MPAKTUKE, CIOCOOHOCTU U YMEHHUS aKTUBHO
IIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOTI'0 MO3HAHHUS

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHOM MPaKTUKU;

MOHUMAaHUs CHENU(PUKA XHMUU Kak HayKd, OCO3HaHUs €€ poiau B (HOPMUPOBAHUU
PaMOHATBFHOTO HAYYHOT'O MBIIIJICHUS, CO3aHUHU LIEJIOCTHOTO MPECTABICHHUS 00 OKpYKaloLieM
MUpE KAaK O €IMHCTBE IMPHUPOJBI U YEJIOBEKA, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHn: mpodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00 3HAYMMOCTH XUMHUHU JII COBPEMEHHOW NMBHIM3ALUU: B €&
IYMaHUCTHYECKON HAIIPaBJIEHHOCTH M Ba)XHOM POJIM B CO3JAaHUM HOBOM 0a3bl MaTepHalbHOU
KYJIbTYpPbI, pEUICHUH TI00AIbHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM M HSKOJIOIMYEcCKOM Oe30IaCHOCTH, B Pa3BUTHH MEIUIIMHBI,
o0ecredeHnr yCIOBH yCIEUTHOTO TPyAa U 3KOJOTHYECKH KOM(MDOPTHOM KU3HU KaXJA0ro YjieHa
o0111ecTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMaHUs CYIIHOCTH METOJOB IO3HAHU,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIIOJIb30BaTh MOIY4aeMble 3HAHUS JIs
aHalM3a U OOBSICHEHHUs SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHUS JeNiaTh 000CHOBAaHHBIE 3aKJIIOYECHHUS HA OCHOBE HAYYHBIX ()aKTOB U UMEIOIIUXCS JaHHBIX
C LIEJIBIO MTOJIYYEHHUS JJOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS IS PeLeHUs TpodsieM
B PEANIbHBIX )KU3HEHHBIX CUTYalIMSIX;

MHTEpPECca K IO3HAHMIO U UCCIIE0BATEIBCKOM AESITEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHUIO M €aMOOOpPa30BaHMIO, K
aKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHMM II0 XUMUU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTSM TpyJa B pa3duuHbIX cdepax MnpodeccrnoHalIbHON
JESTENBHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaTbl OCBOGHHS yueOHOro mnpeamera «XUMHS» Ha YpOBHE
cpemHero o0Iero oopa3oBaHus BKIIOYAOT:

3HaYuUMBbIe s (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUIMXCA MEXKIUCIUIIMHAPHbBIE
(MexnpeaMeTHbIE) 00IIeHAYYHbIE TOHATHS, OTPAXKAIOIIUE IEIOCTHOCTh HAYYHOM KapTHHBI MHpa
U crienu(UKy METO/I0B [TO3HAHUS, UCIIOJB3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEIIEeCTBO,
SHEprus, SBJCHUE, MPOLECC, CUCTEMa, HayuHbIH (haKT, MPUHIMII, TUIOTE3d, 3aKOHOMEPHOCTH,
3aKOH, TEOpHS, UCCIIeI0BaHUE, HAONIOICeHHE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJbHbIE  y4yeOHble  JEHCTBHS (mo3HaBaTeNbHBIE, KOMMYHHKaTHBHBIE,
perynatuBHble), oOecneunBatoniye (GopmMupoBaHue (QYHKIIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIbHOW KOMITETEHIIMN 00yJaroIuXcs;

CIIOCOOHOCTh ~ OOYYaIOIIMXCS ~ KMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33pPEHUYECKHE 3HAHUS W YHUBEpCAlbHble y4yeOHble ACHUCTBUS B I103HABATEIbHOM H
COIMAJIbHOM MPAKTHUKE.

MertanpeameTHble pe3ysbTaThl OTPaXKalOT OBJIAJICHHE YHUBEPCAIBHBIMU Yy4eOHBIMU
[T03HABATEIbHBIMH, KOMMYHHUKAaTUBHBIMU U PETYIISITUBHBIMU JACHCTBUSMH.

OBJ1aieHHe YHHBEPCAJbHBIMH Y4eOHBIMH MT03HABATEIbHBIMH ACHCTBUSIMU:

1) 6a3oBble JJOrHYECKHE eHCTBHS:
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CaMOCTOSITENIFHO  (pOpMyNTUpPOBaTh M aKTYaJM3MpPOBAaTh MpPOOJIEMy, BCECTOPOHHE €&
paccMmarpuBaTh;

OIpeNeNIATh LENU JAEATeNbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HX JIOCTUKEHHS,
COOTHOCHTB PE3YJIbTaThl IE€ATEIILHOCTHU C TOCTABICHHBIMU LIEIISIMU;

UCIOJb30BaTh MPH OCBOEHUM 3HAHUM NPUEMBI JIOTMYECKOI'O MBIIUIEHUS — BBIIEIATH
XapaKkTepHble TPU3HAKK TMOHATHH W yCTaHaBIMBaTb HX B3aUMOCBSI3b, HCIIOJIB30BATH
COOTBETCTBYIOLIHME MOHATUSA AJIs1 OOBSACHEHMSI OTJICNIBHBIX (PAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KIIaCCU()UKALIMHU BEILIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYMHHO-CIIEJCTBEHHBIE CBSA3U MEKIY U3y4aeMbIMU SBICHUSMU;

CTPOUTBH JIOTMUYECKHUE PpACCYXIEHUS (MHIAYKTUBHBIE, JEIYyKTHBHbIE, I10 AaHaJOIUH),
BBISIBJIATh 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B PACCMATPUBAEMBbIX SIBICHUSAX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJIIOUCHMS,;

IPUMEHATH B IPOLECCE MO3HAHMS, UCIIOIb3yeMble B XMMUU CUMBOJIUYECKUE (3HAKOBBIE)
MOJIENH, TPeo0Pa30BbIBATH MOJEIBHBIE MIPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) JIEMEHTA,
XUMUYecKas (GopMyna, YypaBHEHHE XHMHYECKOM peakuuu — MpH pelIeHud y4eOHBIX
[IO3HABATENIbHBIX M MPAKTUYECKUX 3a]ay, NPUMEHSATh Ha3BaHHbIE MOJIECIbHBIEC IMPEACTABICHUS
JUIs BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BELIECTB U XUMHUECKUX PEAKLIUH.

2) 6a30BbIe HCCJIEA0BATEIbCKHE AEHCTBHA:

BJIa/IETh OCHOBAMHU METOJI0B HAyYHOT'O [T03HAHUS BEILIECTB U XUMUYECKUX pPEaKuii;

¢dbopMynMpoBaTh €M M 3aJa4d  HUCCIEAO0BaHMs, HCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENTFHO C(hOpMyITUPOBAHHBIE BOMPOCH B KaYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 GOPMHUPOBAHUS TUIIOTE3bI 110 POBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIa/IETh HaBBIKAMM CAMOCTOSITEJIbHOTO IUIAHUPOBAHMUSI U IPOBENEHUS YUYEHHUYECKUX
HKCHEPUMEHTOB, COBEPLICHCTBOBATh YMEHMs HAOJOJaTh 3a XOJOM IPOLECCa, CaMOCTOSATEIBHO
MIPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpoBaTh OOOOLIEHUS U BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MpPOAETaHHON
pabore;

npUoOpeTaTh ONBIT YYEHUUYECKOW MCCIEOBATEIbCKOM M MPOEKTHOM JesTeIbHOCTH,
MPOSABIIATE CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEIIeHUs
IIPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

3) padora ¢ unpopmanueii:

OpUEHTHPOBATLCS B Pa3IMYHBIX MCTOYHUKAX HMHPOpMAUU (HAy4yHO-TIOMYJspHAas
JUTepaTypa XMMHUYECKOrO COJepXKaHMs, CHpaBOYHble IMocobus, pecypcsl HMHTepHeTa),
aHAJIM3UPOBaTh HH(MOPMALIMIO PpA3JIMYHBIX BHUIOB U (OpPM MpEICTaBICHUS, KPUTHUECKU
OLICHHUBATH €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEYUBOCTE;

(dbopMyIMpOBaTh 3ampoChl M NPUMEHATh pPA3IUYHBIE METOABI NPU TOUCKE M OTOOpe
nHpopMaIny, HEOOXOJUMOM [T BBIMOJIHEHHS Y4eOHBIX 33a/]a4 ONPeIeIEHHOIO THIIA;

pUOOpeTaTh OMBIT MCIOJIB30BaHHUS MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (POpPMY MpeacTaBiIeHUus] HHPOPMALUHU (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIUIBL, PUCYHKHU U IPYTHE);

UCIOJb30BaTh HAYYHBIM $3bIK B KayecTBE CpEACTBa NpU pPaboOTe C XUMHUYECKOU
uHbopMalMel: TNPUMEHATh MEeXIpeaAMeTHbIe ((U3nYecKkue M MaTeMaTHYeCKHe) 3HaKU H
CUMBOJIBI, hopMyIibl, a0OpEBHATYPHI, HOMEHKIIATYPY;

UCIOJIb30BATh U MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISAHOCTH.

OBnajgeHne yHuBepcaJIbHBIMH KOMMYHHMKATHBHBIMH AeliCTBHSIMU:

3aJlaBaTh BOMNPOCHI MO CYIIECTBY OOCYKIaeMON TEMbI B XOJIe AMAJIOra W/WIN JUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYIHPOBATH CBOU MPEUIOKEHUS OTHOCHUTENBHO BBIOJHEHHUS
MpEJI0KEHHOM 3a/1a4u;

BBICTYNaTh C IpE3eHTAlMed pe3yJabTaToOB MO3HABATENbHON AEATENBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAaMM IIPU  BBINOJIHEHUM XHUMHUYECKOIO
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SKCHEPUMEHTa, MPAKTUYECKOH pabOThl MO HCCIEJOBAHUIO CBOMCTB M3Y4aeMBIX BEILECTB,
peanu3anuu y4eOHOro MpoekTa M (HOpMyIHpPOBATh BBIBOJIBI MO pe3yibTaTaM MpPOBEAEHHBIX
HCCIIEIOBAaHUM ITyTEM COIJIacCOBaHMs MO3ULMH B X0€ 00CYX/A€HUSA 1 0OMEHA MHEHUSIMH.

OgiaeHne yHUBepPCAJIbHBIMY PeryJsiTUBHBIMU /ICHCTBUSIMH:

CaMOCTOSITEJIHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO I03HABATENIbHYIO IEATEIbHOCTb,
ormpenensas e€ Ieau W 3aJadd, KOHTPOJIHMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
[Ipe/ularaéMblii aJIFOPUTM JAEHCTBUM IPU BBINOJHEHUHM YYEOHBIX M HCCIIEN0BATEIbCKUX 3ajad,
BbIOMpaTh Hanboee 3(h(HEeKTUBHBINA CIIOCOO UX PEeIIeHUs ¢ YIETOM MOIYYEeHHUSI HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYLIECTBIISATh CAaMOKOHTPOJIb CBOEH JIEATEJIbBHOCTH Ha OCHOBE CaMOaHalIW3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI
10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPAXKaroT:

C(OPMHUPOBAHHOCTh INPEJACTABIEHUH O XMMHUYECKOHM COCTaBJIAIOIIEH €CTECTBEHHO-
HAay4yHOM KapTUHBI MHUpaA, POJIM XMUMHUHU B IO3HAHUU SIBJICHUM HPHUPOAbI, B (HOPMHUPOBAHHUU
MBILUIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TIPaMOTHOCTH, HEOOXOAMMOM st
pelleHns MpPaKTUYECKUX 3a7ad M DSKOJOTMYECKM OOOCHOBAHHOIO OTHOLIEHHMSI K CBOEMY
3JI0pOBbIO U IPUPOAHOI Cpene;

BJAJICHUE CUCTEMOHl XHUMHUYECKUX 3HAHUN, KOTOpas BKJIOYAET: OCHOBOIIOJATaIoLINe
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAs 000J104YKa aToMa, MOJIEKYJIa, BAJIEHTHOCTbD,
JIEKTPOOTPHULIATEIBHOCTh, XUMHUYECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyras M
COKpaméHHast), MOJb, MOJSpHAs Macca, MOJSIPDHBIH O00BEM, YIJIEpOTHBIA  CKEJeT,
(GyHKUMOHANbHASL TPYNNa, pajuKaji, MU30MEpUs, HU30Mephbl, FOMOJOTUYECKUHA psij, TOMOJIOTH,
YTJIE€BOAOPOABI, KUCIOPOA U a30TCOJEPKALINE COENUHEHUSI, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCTUHEHHUS); TEOPUU U 3aKOHBI (TEOPHUs CTPOSHUS OpPraHUYeCKUX
BemectB A. M. byrnepoBa, 3aKkoH COXpaHEHHsS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHUPOBO33PEHYECKHE 3HAHMS, JIEKAIIME B OCHOBE TOHHMaHUs
MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBJICHHUM, (PaKTOJIOTMYECKUE CBEJIEHUSI O CBOWCTBAX,
COCTaBe, MOJYyYeHUU U 0€30IaCHOM MCIOIb30BaHUN BaXKHEHUIIIMX OPraHMYECKUX BEIIECTB B ObITY
U IPAKTHYECKOH 1eATeIbHOCTH YEI0BEKa,

c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTepPHbIE MPU3HAKU MOHATUH, YCTaHABINBATD
UX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MMOHATHS MPU OMMCAHUN COCTaBa, CTPOEHUS U
MIPEBPALIEHUI OPraHUYECKUX COCINHEHUM;

c(OpPMUPOBAHHOCTh YMEHHUI HCIOJB30BATh XMMHUYECKYIO CHMBOJIMKY JJIsi COCTaBJICHMUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) (popMysT OpraHMYeCKHX BEIECTB
U YpaBHEHMM XMMHUYECKUX PEaKIMi, U3rOTaBIMBAaTh MOJIEIH MOJIEKYJI OPTaHUYECKUX BEIIECTB
JUIS UJUTIOCTPALMM UX XUMUYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPHUHA/JIEKHOCTh N3YYEHHBIX OPraHUYECKUX
BEIIECTB MO HX COCTaBYy W CTPOCHUIO K OMNpeeNEéHHOMY KIAcCy/TpyIIe COEIMHEHUMN
(YyrneBomopoJbl, KHUCIOpPOA UM  a30TCOJEpKallle  COEOUHEHHS, BbICOKOMOJIEKYISIPHBIE
COEUHEHMS), JaBaThb MM Ha3BaHMs 1o cucreMarmdeckoid HomeHknarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUAIbHBIE HA3BAHUS OTAENIbHBIX OPraHUYECKUX BELIECTB (ITHIIEH, MPOIMMIIEH,
alleTWIEeH, JSTHJIEHIJMKONb, TJIMLEpPUH, (eHon, ¢GopMalbleru, aueTaabAerus, MypaBbUHAs
KHCIIOTa, YKCYCHAsi KHCJIOTa, OJIEMHOBasl KHCJIOTA, CTEapUHOBas KUCJIOTa, III0K03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0II03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHMS OINpPEAENATh BHJbl XMMHUYECKON CBA3M B OPraHUYECKHX
COCTMHECHUSX (OAMHAPHBIE U KPaTHBIC);

C()OPMHUPOBAHHOCTb YMEHHUS NPHUMEHATh MOJOXKEHUS TEOPUH CTPOCHUS OpPraHMYECKHX
BemiectB A. M. bytnepoBa [isi 00bsCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHs MacChl BEILECTB;
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chOpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpOeHHE, (U3MYecKue U
XUMHYECKHE CBOWCTBA THITMYHBIX MPEACTABUTEIICH PA3IMUHBIX KJIACCOB OPraHMYECKHUX BEIIECTB
(MeTaH, »TaH, JTWICH, NPOIWJICH, aleTWieH, OyramueH-1,3, mermnOyramuen-1,3, OeHzoul,
METaHOJI, dTAHOJI, STUICHIJIMKOJb, TIHIEPUH, (EHOJI, aleTalbJAeTHI, MypaBbUHAsS U YKCYCHAS
KHCIIOTBI, TJIIOKO3a, KpaxMmals, LeJUII0JIo3a, aMUHOYKCYCHas KHCJI0Ta), WILTIOCTPUPOBATh
TCHETUYECKYIO CBSI3b MEKIYy HUMH YPaBHCHUSMH COOTBETCTBYIOIIMX XUMHYECKHX PEAKIUH C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMUPOBAHHOCTh YMEHUSI XapaKTEPH30BaTh HMCTOYHUKH YTICBOIOPOIAHOTO CHIPhS
(HedTh, TMPUPOAHBIA Ta3, Yrojib), CIOCOOBI MX NEPEpadOTKH M IMPAKTHUECKOE IPUMEHEHUE
MIPOAYKTOB MepepabOTKH;

c(OpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHUS [0 XUMHYECKHM YPaBHEHHSIM
(Macchl, 00bE€Ma, KOJTMYECTBA MCXOIAHOTO BEIIECTBA WM MPOJAYKTa PEaKIUU IO H3BECTHBIM
Macce, 00bEMy, KOTMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMCHHM BJIQJIETh CHCTEMOU 3HAaHWH 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, HCMHOJB3YEMbIX B XHMHUU TMPH M3YyYEHUH BEIIECTB M XUMHUYECKUX SIBICHUHN
(HabnrofeHWe, W3MEpPEHUE, OSKCICPUMEHT, MOJCIMPOBAHKUE), WCIOIh30BaTh CHCTCMHBIC
XUMHYECKHUE 3HAHUS JUTSl IPUHATHUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIHIX, CBA3aHHBIX
C BEIIECTBAMH U MX IPUMCHEHUEM;

c(hOpMUPOBAHHOCTh YMEHMI COONIOAATH MpaBUja MOJb30BAHUS XUMUYECKOU MOCYI0M U
nmabopaTopHBIM 000pYI0OBaHUEM, a TAKXKE TPaBHUiia OOPAIICHUS C BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKLHUSMU IO BBITOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBINONHITH XUMHUYECKHH OSKCIIEPUMEHT
(mpeBpallieHus OPraHuYeCcKUX BEIIECTB MPU HAarPEBaHUU, MOJYYCHUE STUJICHA M U3YyYEHHUE €ro
CBOMCTB, KAuUeCTBCHHBIC PEAKIIMM OPraHUYEeCKHX BEIICCTB, JCHATYpalUs OCIKOB TMIpH
HarpeBaHuM, [[BETHBIC PEAKIIMU OEIIKOB) B COOTBETCTBUU C MPABUIAMH TEXHUKU O€30MacCHOCTH
py 0OpalleHny ¢ BEIIECTBAMH M JTaOOPATOPHBEIM O0OPYIOBAHHEM, MPEACTABIATh PE3YIbTAThHI
XUMHUYECKOTO DJKCIepuMeHTa B (opme 3amucu ypaBHEHUH COOTBETCTBYIONIMX pEaKIHid U
(hOopMyIIMPOBATh BBEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OPMAIIUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nHdopmarnmu, UHTEpHET U APYrux);

cOpPMUPOBAHHOCTh YMEHHUI COOMIOJIaTh MpaBUjla HSKOJOTHYECKH IEIecO00pa3HOro
MOBEJICHUS B OBITY W TPYAOBOH JEATEIRHOCTH B IENSAX COXPAHEHUS CBOETO 3J0POBBSI H
OKpYy’Karoleld MpUPOIHON Cpenbl, 0CO3HABaTh OMACHOCTh BO3ICHCTBHS Ha KMBBIE OPTaHU3MBI
OTpeeNIEHHBIX OPraHUYEeCKHX BEMISCTB, NMOHMMAas cMbIci mokazatens [1JIK, moscHaTe Ha
npuMepax crocoObl YMEHBIIEHUS U MPEIOTBPALICHUS UX BPETHOTO BO3ACUCTBUS HA OPraHU3M
9eJIOBEKa,

Ui 00yYaloIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE MPUMEHSATH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMHUYECKHX SBIICHHIA,

JUIS CIEMBIX M CHA0OBUASIIMX OOYdYaloOIIUXCs: YMEHHE WCIOJIb30BaTh pelibeHO-
TOUCYHYIO cucTemMy obo3Hadenwuii JI. bpaiins nms 3anucu XuMudeckux GopMyIL.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOSHHS Kypca «OOmas W HeopraHWYecKas XUMUS»
OTpaXKaloT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONIEH €CTECTBEHHO-
HAayYHOW KapTUHBI MHUpPA, POJIM XMMHHM B TIO3HAHWH SIBIEHUN NpUPOABI, B (HopMHUpOBAHUHU
MBIIIICHASI W KYJBTYPbl JUYHOCTH, €€ (DYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOJIMMOH JUIS
pelIeHrs TPAKTUYEeCKUX 3aJa4 U HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOW XHMMHYECKUX 3HaHUH, KOTOpas BKIIOYAET: OCHOBOIOJATAOIINe
MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOI, S-, P-, d- 3JIeKTpOHHbBIC OPOUTATH aTOMOB, HOH,
MOJIEKYJ1a, MOJb, MOJSPHBIA OO0BEM, BAIEHTHOCTH, JJIEKTPOOTPUIATEIHLHOCTh, CTEIECHb
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OKHCIICHHUS, XHMMHUYECKas CBsA3b (KOBaJECHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJNIMYECKAsi ~ peIIETKa, TUMBl XUMUYECKMX  pEaKklUMW, pacTBOp, OJIEKTPOJIMTHI,
HEIEKTPOJIUTHI, BJIEKTPOJIUTHYECKAs IHUCCOLMALNS, OKHCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTbH
XUMHUYECKOM  peaklMM, XUMHYECKOE pPABHOBECUE); TEOPHUM M 3aKOHBI  (Teopust
3JIEKTPOJUTUYECKON auccoluanuu, nepuoauueckuid 3axkon JI. M. MengeneeBa, 3akoH
COXPAHEHHs MacChl BEUIECTB, 3aKOH COXPAHEHMsI M IPEBPALLEHUS SHEPTUU NPH XUMHUUYECKUX
peaKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XHMHUHM, MHUPOBO33pPEHUYECKHE 3HAHUA,
JeXKAlMe B OCHOBE IIOHUMAaHMUS IPUYMHHOCTH M CUCTEMHOCTHM XHMHUYECKHUX SIBJICHUH,
(aKTOJIOrMYeCKUe CBEJIEHHUsI O CBOICTBaxX, cOCTaBe, MOJIYYEHUU U OE30IIaCHOM HCIOJIb30BAHUU
BOXHEUIIINX HEOPTraHUYECKHUX BEIIECTB B OBITY U MPAKTHYECKOU JeSITEIHbHOCTH YEJI0BEKA;

c(OPMHPOBAHHOCTh YMEHHH BBISBIISATH XapaKTEPHbIC MPU3HAKH MOHATUH, yCTaHABINBATD
UX B3aMMOCBA3b, UCIOJIb30BaTh COOTBETCTBYIOIIME IOHATUSA NP ONMCAHUU HEOPTraHUYECKHX
BEILIECTB U UX IIPEBPALLECHUN;

C(OPMHPOBAHHOCTh YMEHMH MCIIOJb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
¢opMys1 BeleCTB M YpPAaBHEHMM XHMHYECKHUX PEAKLMH, CHUCTEMATHYECKYI0 HOMEHKIIATYpy
(IUPAC) u TpuBHanbHBIE Ha3BaHUS OTJEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCHIBIN Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAas COZAA, NUPUT U
Apyrue);

c(OPMHUPOBAHHOCTh YMEHUH ONPEEIATh BAJIGHTHOCTh U CTEIIEHb OKUCICHHSI XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTaBAa, BUJ XMMHUECKOH CBSA3M (KOBAJEHTHAsI, HIOHHAS,
MeTaJUINYecKas, BOAOPOAHAs) B COCIUHEHUSAX, TUIl KPUCTAUIMYECKOH pPEmETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJIsipHas, MOHHAs, METAJUIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAAJIECKHOCTh HEOPTaHMYECKUX BELIECTB
10 MX COCTaBY K OIpPEIeTIEHHOMY KJIacCy/TpyIIe COeIMHEHUH (IIPOCThIe BEIECTBA — METAJLIBI U
HEMeTaJlJIbl, OKCHU/IbI, OCHOBAHMUSI, KUCIOTHI, aM(POTEPHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTE YMEHMH pPacKpbIBaTh CMBICA Iepuoandeckoro 3akoHa J[. .
MenzneneeBa W JI€MOHCTPUPOBATH €ro0  CHCTEMAaTU3HUPYIOILYIO, OOBSCHUTENBbHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHPOBAHHOCTh YMEHHMH  XapaKTepU30BaThb JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 3ieMeHToB 1—4 nepuoaos [lepuoanueckoii cucteMbl XUMHUUECKHUX dieMeHToB J1. M.
MenzeneeBa, HCMONB3Yysl TMOHATHA «S-, P-, O-2JIEKTPOHHBIE OPOHTAIN», «IHEPreTHUCCKUEC
YPOBHU», OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XUMHUYECKHX 3JIEMEHTOB U HX
COEIMHEHMH N0 nepuoaaM u rpynnam Ileproaudeckoil cucTeMbl XMMUUYECKHX 31eMeHToB JI. .
Menpeneena;

cOpPMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XHUMHUYECKHE
CBOMCTBa HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXAATh CYIIECTBOBAHUE
TEHETUYECKOM CBA3M MEXJIY HEOPraHMYEeCKMMM BEIIECTBAMU C IIOMOULIBIO YPaBHEHMM
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;

c(OPMHPOBAHHOCTh YMEHHs KJIACCU(PULIMPOBATh XMMHYECKHE DPEAKLUU IO Pa3IUuYHbIM
npu3HakKaM (YHUCIy U COCTaBy pearupyroulMxX BeLIECTB, TeIIoBOMY 3(ddexTy peakuuu,
M3MEHEHMIO CTETIeHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIaCTUIO KaTaJln3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTABIIATh YPaBHEHUS peaKIMid Pa3IUYHBIX TUIIOB, MOJIHbIE
U COKpAIEHHbIC YpaBHEHMS peakiii HOHHOTO OOMEHA, YYUThIBasl YCIOBUS, IPU KOTOPHIX ITH
peaxkuuu UAyT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKLUH, IOATBEPKAAIONINE KauyeCTBEHHBIN
COCTaB pa3IWYHBIX HEOPraHWYECKUX BEUIECTB, pAacClO3HaBaTh OIBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJAHBIX PACTBOPaX HEOPraHUUECKUX BEILIECTB;

C()OPMHUPOBAHHOCTb YMEHUI pPacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii HOCPEICTBOM COCTABIIECHHS AJIEKTPOHHOIO OajlaHca ATUX peaKIHii;
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c(hOpPMUPOBAHHOCTh YMEHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMU OT
pa3nuyHBIX (HAaKTOPOB; XapaKTEp CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTHU OT
BHemHero Bo3zeiicTBus (mpuniun Jle [llaTense);

c(OPMHPOBAHHOCTh YMEHHMU XapaKTEPHU30BaTh XHMHUYECKHE IPOLECCHI, JIeKALINEe B
OCHOBE ITPOMBIIIJICHHOTO MOJIyY€HHUsI CEPHON KHUCIIOTHI, aMMHaKa, a Takke cHOPMUPOBAHHOCTh
npeacTaBIeHuid 00 OOMIMX HAayYHBIX MPUHIMIAX M SKOJIOTHYECKHUX MPOOIeMax XUMHUYECKOTO
MIPOU3BOJICTBA,

c(OPMHPOBAHHOCTh YMEHHUU TMPOBOJUTH BBIYUCICHHUS C HCIIOJIb30BAHUEM IIOHSTHUS
«MaccoBasi JI0Jisl BELIECTBA B PAcTBOpE», OOBEMHBIX OTHOLICHUH Ta30B MPU XUMHYECKHX
peaKImsIx, Macchl BEUIECTBAa MM 00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEaKLMU BEIIECTB, TEIIOBOro 3¢ dekra peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MaCChl BEIIECTB, IPEBPAILIECHUS U COXPAHEHHS YHEPTHH;

c(OpMUPOBAHHOCTh YMEHHM COONIOAATH MpaBUiia MOJIb30BAHUS XMUMHUUYECKON MOCYAOH U
nmabopaTopHBIM 000PYAOBAHHUEM, a TAaK)KEe MPaBUIIa OOPAICHHS C BEIICCTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMHUUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IUIAHUPOBATh U BBINOIHITH XUMHUYECKHH SKCIIEPUMEHT
(paznmokeHue TMeEpoOKcHIa BOAOPOJa B MPHUCYTCTBUU KaTajau3aTopa, OIpeAeTeHHE Cpeibl
pPacTBOPOB BEIIECTB C MOMOIIbI0 YHHBEPCAIILHOTO WHAWKATOPA, BIMSHUE Pa3IHYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peaklu, peaklHd HOHHOTO OOMEHa, KaueCTBEHHbIC PEaKIMu Ha
cynbdar-, kKapOoOHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHUS, PEUICHHE SKCIIePUMEHTAIBHBIX
3amay mo temMaM «Mertamie» U «HemeTamnsl») B COOTBETCTBHH C MpaBWJIAMU TEXHUKH
0€30MaCHOCTH MPH OOpaIIEHUH C BEIIECTBAMHU U J1a0OPaTOPHBIM 000PYAOBAaHUEM, MTPEICTABIIAT
pe3yNnbTaThl XMMHYECKOTO SKCIIEpUMEHTa B (OpMe 3alucu YpPaBHEHHH COOTBETCTBYIOIIUX
peaknmii 1 GOpMyINPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWH(MOpMAIIHIO,
MOJTy4aeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEICTBA MAacCOBOW KOMMYHHKanuu, HHTEpHET H
JPYruX);

c(OPMHPOBAHHOCT, YMEHMH COOJIOJaTh TMpaBMiIa SKOJIOTMYECKH IeecO00pa3HOro
MOBEJICHUsI B OBITY W TPYIOBOW JEATEIBHOCTH B IENSAX COXPAHEHHUS CBOETO 3/0POBBS H
OKpYy’Karoleld MpUPOIHOIN Cpebl, 0OCO3HABaTh OMACHOCTh BO3ICHCTBHS Ha KMBBIE OPTaHU3MBI
OTIpeNIeNIEHHBIX BEIIECTB, MOHUMAasi cMbIci mokasatesns [1/1K, mosicHsITh Ha mpuMepax CrocoObI
YMEHBILIEHUS U MPEJOTBPAILIEHUs X BPEAHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

e O0YYalOIINXCsl ¢ OrpAaHMYEHHBIMH BO3MOKHOCTSIMH 37I0OPOBBS: YMEHHE TPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIICCTB U XUMHYCCKHUX SBJICHHIA,

JUISL  CIENbIX W CIIA0OBUIAIIMX OOYYalOlmMXCs: YMEHHE WCIIONIb30BaTh pelibeHO-
TOYEYHYIO cucTteMy ob6o3HaueHuit JI. bpaiins ans 3anucu XxuMuyeckux Gpopmyit.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (uudgposbie)
Ne i/ Konrpoasneie | IIpakTuyeckue
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIC
padoTsbI padoThI
pecypchl
Pa3nes 1. TeopeTrnueckne 0CHOBbI OPraHUY€CKOl XUMHUH
[Tpeamer oprannueckoit xumuu. Teopus
11 CTPOEHUS OPraHUYECKUX COETMHEHUN A. 3
M. bytneposa

Htoro no pazgeny 3

Pa3nen 2. YrueBonopoabl
2.1 [IpenenbHbIE YTIE€BOAOPOABI — AJIKAHbI 2
99 HenpenenbHble yriieBOIOPOIBI: ATKEHBI, 6 1

' QJIKaTUCHBI, AJIKUHBI
2.3 ApoMaTu4ecKue yriieBo10poibl 2
24 [IpupoHBIE UCTOYHUKH YTIEBOIOPOIOB U 3 1

' MX TiepepaboTKa

Hroro 1o pa3aeny 13

Paznen 3. Kuciiopoacoaep:xamue opraHu4eckne coeiMHeHUst
3.1 Cruptel. ®enon 3
3.2 Anbneruasl. KapOOHOBBIE KMCIOTHI. 7 1

' CnoskHBIE 2QUPHI
3.3 VYrineBoasl 3 1
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Hroro no pazneny 13
Pa3nen 4. A3orcoaepkaiiue opraHnveckue coenHeHus!
4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3zgea S. BoicokoMosieKyJ/IsIpHbIE COeIMHEHUS
5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
KosmmuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB 1 TeM nHu(ppoBbIe
Ne i/ P Kontpoasnbie | IIpakTnueckue (1uubp )
NPOrpaMMbI Bcero o0pa3oBare/bHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTrnueckne 0CHOBbI XUMMH
Crtpoenue aromos. [lepuonnueckuii 3aKoH
11 u [leproanueckas cucteMa XUMHYECKHX 3
anemenToB 1. 1. MenzaeneeBa
12 Ctpoenue BemiecTBa. MHOroobpasue 4
' BEILECTB
1.3 XUMHYECKUE peaKluu 6 1 1
Hroro no pazneny 13
Paznen 2. Heoprannueckasi XuMust
2.1 Mertainsl 6 1
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2.2 Hemerauist 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUIECKUX 5

' BEILIECCTB

Hroro no pazaeny 17

Pa3znen 3. XuMus U :Ku3Hb
31 XUMUA U KA3HD 4

Hroro no pazaeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2

MHOYPOYHOE IIVTAHUPOBAHMUE
10 KJIACC

KoJunuyecTBo 4acoB

T
i eMa ypoka

Bcero

KonTpoabHsbie
padoThI

IIpakTH4yeckune

Jlara
HU3yYeHUs

DJIEeKTPOHHbIE
nu@pposbIe
o0pa3oBaTesbHbIE

pecypcsl

[Ipenmer oprann4eckoi XumMuu, €€
BO3HUKHOBEHHE, Pa3BUTUE U 3HAUCHUE

Tpenaxep
«O6mako
3HaAHUIN.

Xumusl. 10
KJ1acc.

20P
«/lomarnue
3aJIaHusl.
Cpennee

oOmiee
oOpa3oBaHmUe.
Xumusl. 10-11
KJIacc»
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Teopus cTpoeHUs OPraHUYECKUX Tpenaxep
2 coequnenuii A. M. Bytneposa, eé «Obunaxo
OCHOBHBIE TOJIOKEHHS 3HaHUH».
Xumusl. 10
KJ1acc.
[IpencraBnenue o knaccupuranum 20P
3 oprannyeckux BeniecTB. Homenkinarypa «lomarmnue
(cucremarnyeckas) ¥ TPUBHAIbHbBIC 3aJIaHMsl.

Cpennee obmee
oOpasoBaHmue.
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Ha3BaHUA OPraHUYCCKUX BCIICCTB

Xumus. 10-11 knace»

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH P

Tpenaxep
«0O0mako
3HAHUM.
Xumus. 10
KJ1acc.

Meran 1 3TaH — npocTernnme
MIPEICTABUTENH AJIKAHOB

D0P «/lomamaune
3aganus. CpenHee
oOuiee
oOpa3oBaHue.
Xumus. 10-11
KJI1accy»

AnKeHsI: cocTaB U CTPOCHUC, CBOICTBA

Tpenaxep
«0O01ako
3HAHUI. XHUMUS.

10
KJ1acc.

OTUJIEH U MPONUJIEH — MPOCTENIIIHNE
IIPEICTABUTENH AJIKEHOB

O0P «Jlomarninue
3amanus. CpenHee
obmiee
obOpa3oBaHmUe.
Xumus. 10-11
KJIacC»

[IpaxkTuueckas padorta Ne 1. «[Tonyuenue
JTUJIEHA U U3yYEHHE €r0 CBOMCTB»

Tpenaxep
«O0mako
3HAHUY.
Xumus. 10
KJacc.

Ankanuensl. byranuen-1,3 u
metunoyraauen-1,3. [lomyuenue
CUHTETHUYECKOT0 Kay4yKa ¥ pE3UHbI

O0P «Jlomarniaue
3aganus. Cpennee
oOmiee
oOpa3oBaHmUe.
Xumus. 10-11




JIOKyMEHT NoJAMucaH 3JIeKTPOHHON MOAMUCHIO.

KJIacc»

10

AJIKUHBI: COCTaB U OCOOCHHOCTHU CTPOCHMUS,
TOMOJIOTUYECKUH psijl. ALIETUIICH —
MPOCTEUIINIA TPEACTABUTEIb ATKUHOB

Tpenaxep
«O0mako
3HAHUM.

Xumus. 10
KJIacC.

11

Brruucnenus mo YpaBHCHHIO XHUMHYCSCKOHN
pCaKkuu

D0P «JlomaniHue
3amanus. CpenHee
oOuiee
oOpasoBaHHue.
Xumus. 10-11
KJIacC»

12

Apenbl: 6eH3011 U TOJIy0d. TOKCUYHOCTh

Tpenaxep
«O0bmako
3HAHUI. XUMU.

10




JIOKyMEHT NoJAMucaH 3JIeKTPOHHON MOAMUCHIO.

apeHoB KJ1acc.
O0P «Jlomarmiaue
13 ['eHeTnyeckas CBSI3b YIIEBOIOPOAOB, 3aganus. Cpennee
MPUHAJJISKAIINX K PA3IMYHBIM KJ1accaM oOmiee
oOpa3oBaHmHe.
Xumus. 10-11
KJIacc»
[TpupoaHbIe HICTOYHUKH YTIEBOIOPOAOB: Tpenaxep
14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIC «O6Haf<0
ras3sl, HeTh ¥ IPOAYKTHI €€ ImepepadboTKu SHaHUI.
Xumus. 10
KJ1acc.
D0P «/lomamaune
[IpupoiHbIE UCTOYHUKH YIJIEBOIOPOIOB:
15 MIPUPOIHBIN ra3 v MOMyTHbIC HePTIHBIE 3amanms. Cpennee
ra3bl, HeQTh U MPOYKTHI €€ IepepaboTKu obwee
obOpa3oBaHue.
Xumus. 10-11
KJ1acc»
16 KonrtpomnbHas pabora 1o paszzaeny Tpenaxep
«VYTIIEBOIOPOIBI» «Obmaxo
3HaHUY. XUMHs.
10
KJIacc.
O0P «/lomariaue
17 [IpenenpHBIE OJHOATOMHBIE CITUPTHI: 3ananus. CpenHee
METaHOJ U 3TaHoJ. BogopoaHas cBs3b oOmiee
obOpa3oBaHmUe.
Xumus. 10-11
KJIacc»
18 MHOroaToMHBbIE CITUPTHL: ITWICHITIUKOIb U Tpenaxep
TITHTEpHH <<O6Ha}<0
3HAHUID.
XUMHSL. 10




JIOKyMEHT NoJAMucaH 3JIeKTPOHHON MOAMUCHIO.

KJjacc.

19

@DeHoII: CTPOCHHE MOJICKYJIB, (pr3nuecKue
U XMUMUYECKHE CBOMCTBA, TPUMEHEHNUE

O0P «Jlomarmiaue
3aganus. Cpennee
obrmiee
oOpa3oBaHmUe.
Xumus. 10-11
KJIaCcC»

20

Anpaeruapl: GopMaIbIeTu I |
areraiapaerun. Anerod

Tpenaxep
«0O0mako
3HAHU.
Xumus. 10
KJIacC.

21

OI[HOOCHOBHBI@ MMpCaACIbHBIC Kap6OHOBLIe
KHCJIOTBI: MypaBbHUHAA U YKCYCHaA

S0P
«/lomarmraue
3a/1aHMsL.
Cpennee




JIOKyMEHT NoJAMucaH 3JIeKTPOHHON MOAMUCHIO.

obmee obpazoBaHUeE.
Xumwus. 10-11 kmace»
[TpakTuueckas padora Ne 2. «CBoiicTBa Tpenaxep
22 o «Obnako
pacTBopa YKCYCHOM KHCIIOTBI» !
3HaHUW». XUMHUS.
10 xnacc.
D0P «Jlomaninue
CrteapuHOBas ¥ OJICMHOBAsI KUCJIOTHI, KaK
3ananus. Cpennee
23 MIPEACTABUTENH BBICIINX KaPOOHOBBIX
oOuiee
KHCJIOT
oOpasoBaHmue.
Xumus. 10-11
KJIacC»
MpbI1a KaK COJTH BBICIITUX KaPOOHOBBIX Tpenaxep
24 . «O6ako
KHCTIOT, UX MOIOIIIee JeicTBHE o
3HaHUY. XUMHsl.
10
KJ1acc.
O0P «Jlomarninue
CrnosxHble 3(Upbl KaK MPOU3BOIHbIE
3aganus. CpenHee
25 KapOOHOBBIX KHCIOT. [ MAPOIIN3 CIIOKHBIX
o01ee
3¢upoB
o0Opa3oBaHHe.
Xumus. 10-11
KJIacc»
%6 JKupsr: runponns, npuMeHeHue, Tpenaxep
OMOJIOTHYECKAs POJIb KUPOB «O6nav1<0
3HAHUI.
XuMus. 10
KJ1acc.
D0P «/lomamnune
YrieBoabl: cocTaB, KiIacCUpUKAIIUS.
. 3aganus. Cpegnee
27 BaxHueiimue npeacTaBUTeNu: TI0K03a,
oOmiee
bpykTO3a, caxapo3a
obpazoBaHue.
Xumus. 10-11




JIOKyMEHT NoJAMucaH 3JIeKTPOHHON MOAMUCHIO.

KJIacc»

28

Kpaxman u nemntono3a kak npupoIHbIE
MOJIMIMEPBI

Tpenaxep
«O06mako
3HAHUIY.
Xumus. 10

KJ1acCcC.

29

KonTponbhas pabota o pazaeny
«Kucnopoacoaepxaiine opraHu4ecKue
COCTUHEHUS

D0P «JlomaniHue
3amanus. CpenHee
oOuiee
oOpasoBaHmue.
Xumus. 10-11
KJIacc»

30

AMMHBIL: METHJIAMHH U aHWINH

Tpenaxep
«O0bmako
3HAHUI. XUMU.

10




JIOKyMEHT NoJAMucaH 3JIeKTPOHHON MOAMUCHIO.

KJ1acc.
O0P «/lomarninue
AMUHOKHUCIOTHI Kak aM(pOoTepHbIe
3aganus. Cpegnee
31 OpPTraHUYECKHUE COSAMHEHUS, X 1
oO1iee
Oouosiornueckoe 3HaueHue. [lerntu bt
obOpaszoBaHHUe.
Xumus. 10-11
KJIacC»
Benky Kak mpupoHbIe Tpenaxep
32 pHp 1 «Obnako
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS SHAHMED.
XuMus. 10
KJ1acc.
D0P «Jlomaniaue
33 OCHOBHBIE ITOHSATHUS XUMUHU 1 3ananus. CpenHee
BBICOKOMOJICKYJISIPHBIX COSTMHEHHHA oOuiee
obOpasoBaHue.
Xumus. 10-11
KIIacc»
OcCHOBHBIE METO/IbI CHHTE3a Tpenaxep
34 BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUH. 1 «Obnaxo
[TnacTMaccel, Kay4ayKH, BOJIOKHA SHaHUHD.
Xumusl. 10
KJIacc.
OBIEE KOJIMYECTBO YACOB I1O 31 2 5
[TPOTPAMME
11 KJIACC
N KoanuyecTBo 9acoB I[a a 3HCKTp0HHbIe
] T
Tema ypoxa Konrpoabnbie | IlpakTnueckue nu@pposbIe
n/n Bcero U3yYeHU s
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchbl
1 XUMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs 1 Tpenaxep
KOH(pHTypaIysi aTOMOB «O6naj<o
SHAHUI.




JIOKyMEHT NoJAMucaH 3JIeKTPOHHON MOAMUCHIO.

Xumus. 10
KJ1acc.

[Tepuoanueckuii 3akoH u [leproanueckas
crucTeMa XMMHU4YecKux anemeHToB 1. M.

O0P «/lomarninue
3aganus. Cpennee

2 MeHnpeneesa, BX CBS3b C COBPEMEHHOMN obrmiee
TEOpHUEH CTPOCHUS aTOMOB oOpa3oBaHHeE.
Xumus. 10-11
KJIaCcC»
3 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB Tpenaxep «O06mako




JIOKyMEHT NoJAMucaH 3JIeKTPOHHON MOAMUCHIO.

XHMHYECKHX DJICMECHTOB U MX COCAUHECHHH 110
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J1. MeHaeneena B
Pa3BUTUU HAYKU

3HAHUI. XUMUL.
10 xiacc.

Crpoenue BeliecTBa. XMMHUUYECKast CBSI3b, €&
4 BU/IbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBA3U. BonopoaHas cBs3b

O0P «/lomarninue
3amanus. CpenHee
oOuiee

COXpaHEHHUs U MPEBpAIleHUs SHEPTUH MPH

XUMHYCCKUX PCAKIUAX

oOpa3oBaHue.
Xwumus. 10-11
KJIacc»
BanenTHOCTB. DEKTPOOTPULIATENBHOCTb. Tpenaxep
5 Crenens okucienus. Bemecrsa «Obmnako
MOJIEKY/ISPHOTO U HEMOJIEKYJIIPHOTO SHAHHID).
Xumusl. 10
CTpOEHUS
KJ1acc.
O0P «Jlomaniaue
[TonsiTHE O IUCIIEPCHBIX CUCTEMAX.
3amanus. CpenHee
6 HcTunHBIE U KOJIJIOUTHBIE PACTBOPHI.
o01ee
MaccoBas 07151 BEIIECTBA B PACTBOPE
oOpa3oBaHue.
Xwnmus. 10-11
KJIacc»
Knaccudukanus u HoMeHKIaTypa Tpenaxep
v HEOpraHWYEeCKUX coequHeHul. [ eneTnueckas «Obmako
CBSI3b HEOPraHUYECKHX BEIIECTB, PA3IIMYHBIX SHaHHHD.
Xumusl. 10
KJIaCCOB
KJIacc.
Knaccudukanus XuMHUUeCKUX peakluil B O0P «/lomaninue
HEOPraHWYECKON U OPraHU4eCKON XUMUHU. 3ananus. CpenHee
8 3aKOH COXPAHEHUS MacChl BELECTB; 3aKOH ob1ee

oOpa3oBaHmUe.
Xumus. 10-11




JIOKyMEHT NoJAMucaH 3JIeKTPOHHON MOAMUCHIO.

KJIacc»

CkopocTb peakiun. OOpaTuMbIe peaknu.

XUMHUYECKOE PABHOBECHE

Tpenaxep
«0O0mako
3HAHU.
Xumus. 10
KJ1acc.

10

[TpakTruueckas padora Ne 1. «BousHue

D0P «JlomarHue




JIOKyMEHT NoJAMucaH 3JIeKTPOHHON MOAMUCHIO.

pa3INYHbIX (PAKTOPOB HA CKOPOCTH 3ananus. CpenHee
XUMUYECKON PEaKIIUm» oO1iee
obOpaszoBaHmue.
Xumus. 10-11
KJ1acc»
DnekTponuTrdeckas nucconuanus. [lousrue Tpenaxep
11 0 BoJiopoiHOM Tokasarene (pH) pactopa. «Obnaxo
Peakiun nonnoro ooMena. I'uaponus 3HAHUHY. XUMHS.
10 kmacc.
OpPraHMYECKUX U HEOPTaHUYECKUX BEIIECTB
D0P «/lomamaune
OKHCITATEIIEHO-BOCCTAHOBHUTEIBHEIC
3amanus. CpennHee
12 peakuuu. [ToHsTHe 00 3meKTpoH3e
. oOuiee
pacIuiaBoB ¥ pacTBOPOB COJICH
obOpasoBaHmue.
Xumus. 10-11
KIIacc»
13 KonrtponbHas pabora 1o paszzaeny Tpenaxep
«TeopeTHyecKnue OCHOBBI X MU «O6HaUK0
3HAHUI.
Xumusl. 10
KJ1acc.
Mertamibl, ux nosnoxenue B [lepuoanyueckoit O0P «Jlomarniaue
CUCTeMe XUMHUIecKux snnemeHToB /1. 1. 3aganus. Cpennee
14 MemnpeneeBa 1 0COOCHHOCTH CTPOSHUS oOrmiee
aToMoB. OO1ue pu3znyeckue cBoicTBa oOpa3oBaHHUe.
METaJIJIOB Xwnmus. 10-11
KJIacc»
CrnaBbl METAJIIOB. DIIEKTPOXUMUYECKUH PsijL Tpenaxep
15 = «O06naxo
HANPSDKEHUH METalIOB 9
3HAHUI. XUMUSL.
10
KJ1acc.




JIOKyMEHT NoJAMucaH 3JIeKTPOHHON MOAMUCHIO.

. . O0P «/lomarninue
XHUMHUYECKHE CBOMCTBA BayKHEHIIINX
. . N . 3aganus. CpeagHee
16 METaJUIOB (HATPUi, KaJaui, KaJIbLIWM, MarHui, 5
o . obmiee
QTIOMHUHHK ) U UX COCTMHEHUN
oOpa3oBaHmUe.
Xumus. 10-11
KJIaccy
17 XUMHYECKUEe CBOMCTBA XpOMa, MEIU U UX Tpenaxep
coeMHeHu «O6naul<o
3HAHUIY.
Xumus. 10
KJ1acc.
18 XHUMHUYECKHEe CBOMCTBA IIMHKA, JKeje3a U UX 20P
COEIMHEHUI «/lomarminue
3aJaHus.
Cpennee




JIOKyMEHT NoJAMucaH 3JIeKTPOHHON MOAMUCHIO.

obmee obpazoBaHUeE.
Xumwus. 10-11 kmace»
[TpakTuyeckas padorta Ne 2. "Pemenue Tpenaxep
19 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME «O6nako
«MeTambn" 3HAHUID.
Xumus. 10
KJ1acc.
HemeTamnsl, uX mojoXeHUe B O0P «Jlomamaue
20 [Teproauieckoii cucTeMe XUMHISCKHUX 3aganus. CpenHee
sneMenToB . 1. MenneneeBa u oOmiee
O0COOEHHOCTH CTPOEHHUS aTOMOB oOpasoBaHmue.
Xumus. 10-11
KJIacC»
®u3nyecKue CBOMCTBAa HEMETAIIOB. Tpenaxep
21 AmioTponusi HEeMeTauIoB (Ha IpumMepe «O6H30K0
KHCII0poJa, cepbl, hocdopa u yruepoaa) SHaHHHD.
Xumus. 10
KJ1acc.
O0P «Jlomamaue
99 XVMUYECKUE CBONCTBA FAJIOT€HOB, CEPBI U UX 3amanus. CpenHee
COeIMHEHMI oOree
obOpa3oBaHmUe.
Xumus. 10-11
KJIacc»
93 XuMHUeCKue CBOIcTBa a30Ta, hocodpa U UxX Tpenaxep «Obnako
CcoeTMHEHHit 3HaHUW». XUMHUS.
10 kitacc.
O0P «Jlomanraue
24 XUMHUYECKUE CBOMCTBA YIIIEpOaa, KDEMHHUS U 3aganus. Cpennee
WX COCTMHEHUN obrmiee
oOpa3oBaHmUe.
Xumus. 10-11




JIOKyMEHT NoJAMucaH 3JIeKTPOHHON MOAMUCHIO.

YpaBHCHUAM XUMHNYCCKUX pCaKI_II/Iﬁ u
TCPMOXUMHUYCCKUC paC‘-IéTI)I

KJIacc»
[IprMeHeHne BaKHEHIIINX HEMETAJUIOB U UX Tpenaxep
2 COEIMHEHU I «Obnako
3HaHUIN». XUMUSL.
10 kmacc.
O0001IeHNe 1 CHCTeMAaTH3aIHs 3HAHUH 110 D0P «/lomamaune
26 teme «Hemeramnery. Beruncienus no 3ananus. CpenHee

oOuiee
oOpazoBaHmueE.
Xumus. 10-11
KJI1accy»




JIOKyMEHT NoJAMucaH 3JIeKTPOHHON MOAMUCHIO.

[TpakTuyeckas padora Ne 3. «Pemenue Tpenaxep
27 OKCIHEPUMEHTAIIBHBIX 3a/1aY 110 TEME «O06mako
"Hemeraisr"s 3HAHUID.
XuMHSL. 10
KJ1acc.
D0P «/lomamaue
08 KonTponpHas padoTa mo remam «MeTauibh) 3ananus. CpenHee
u «Hemetamib» oOuiee
oOpasoBaHmue.
Xumus. 10-11
KJIacC»
29 Heoprannueckue u opraHu4ecKkue KUCJIOTHI. Tpenaxep
Heopranuueckue ¥ OpraHM4ecKue OCHOBAHUs «O6HaUKO
SHAHHI.
Xumusl. 10
KJ1acc.
AmboTepHbIe HEOPraHUYECKUe U O0P «/lomaminue
30 OpraHuYecKue coenHeHus. [ eHeTnIecKkas 3amanns. CpenHee
CBSI3b HEOPTaHUIECKUX U OPTAHHUYECKUX oOuiee
BEIIIECTB o0Opa3oBaHHe.
Xumus. 10-11
KIIace»
Ponp xumuu B 06ecrieueHnH SKOJIOTHIECKOMH, Tpenaxep
31 SHEpPreTHUecKOi 1 MHUIIEBOH 6€30MacHOCTH, «O6nako
Pa3sBUTUH MEIULUHBI SHaHWW.
XuMus. 10
KJ1acc.
O0P «Jlomaniaue
[IpencraBnenus: 00 0OMKUX HAYYHBIX
3aganus. Cpennee
32 MPHHIIAIIAX TPOMBIIIICHHOTO MTOJTYUCHUS
. o01ee
BaXHEHIIINX BEIIECTB
oOpa3oBaHmUe.
Xumus. 10-11
KJIacc»




JIOKyMEHT NoJAMucaH 3JIeKTPOHHON MOAMUCHIO.

33

YeoBek B MHPE BCUICCTB 1 MaTCPUajIOB

Tpenaxep «Ob6maKko
3HAHUNY». XUMHS.
10 xiacc.

34

XHUMHA U 300POBbE YEIIOBEKA

D0P «/lomamnue
3aganus. Cpegnee
oO1iee
oOpa3oBaHmUe.
Xumus. 10-11
KJIACC»

OBIIEE KOJIMYECTBO HACOB 10
[TPOIT'PAMME

34




JloxyMeHT noJinucaH 3JIEKTPOHHOM MOAMUCKIO.

YYEBHO-METOJANYECKOE OBECIIEYEHHUE

A.A. Kypun Xumus. 10 knace. YueOHUK 1151 00111€00pa30BaTEIIbHBIX YIPEIKICHHIA.
Xumus. 10 knace. DIEKTpOHHOE MPIIIOKECHHUE K yueOHHUKY aBTopa A.A. XKypuHna.
A.A. Kypun Xumus. 11 knacc. YueOHUK aiis 00111e00pa30oBaTENbHBIX YUPEKIACHHM.
Xumus. 11 kmacc. DIeKTpOHHOE MPHIIOKEHUE K yueOHuKY aBTopa A.A. XypuHa.
A.A. Kypun Xumust. Terpanp-ipaktukym. 9 kiacc. [TocoOue mist yqamumxcs

Y4eOHbIe MOCOOHS HA MEYATHOH OCHOBE
B mpomecce oOyueHHss XUMHU HCIOJIB3YOTCS CICYIOIINE MabAUYbl NOCMOSHHO2O
9KCNOHUPOBAHUSL:
o «llepuoguueckas cucrema xumuueckux siemenToB J[.M. MenaeneeBay,
e «Tabmuma pacTBOPUMOCTH KUCIIOT, OCHOBAHUN M COJIC»,
® «DNEKTPOXUMHUYECKHUHN Psii HAPSDKEHUN METaJUIOBY,

KomnuiekT mexunuueckux cpedcme ooyuenus

— KOMITBIOTED;

— MYJIbTHMEHA MTPOCKTOP;

— WHTEPAKTUBHAS JIOCKa,

— BHJIeOKaMmepa (JIOKyMeHT-Kamepa, BeO-kamepa);

— MPHUHTEP.

— KOJUICKIIUSI MEJMApPECypCcoB, B TOM YHCIIC OJICKTPOHHBIC YYCOHHMKH, DJICKTPOHHBIC
MPUIIOKCHUS K YUeOHUKAM, 00yUaIOIIHe MPOrPaMMBI.

B kaOuHere XMMHH HEOOXOAUMO UMETh
® TIPOTHBOIOKAPHBI UHBEHTAPh U aNTEUYKy ¢ HAOOPOM MEJIMKAMEHTOB U MEPEBS30YHBIX
CpPEACTB;
® WHCTPYKIMIO [0 TpaBuiaM O€30MacHOCTH TpyJa id OOydaloImMXcsS W IKypHa
pErucTpaly HHCTPYKTaXa 1Mo IpaBuiiaM 0€30MacHOCTH TPYAA.



JloxyMeHT noJinucaH 3JIEKTPOHHOUN MOAMUCHIO.

JOKYMEHT NOJANUCAH 3JIEKTPOHHOU MOJANUCHIO

HOAJIMHHOCTD TOKYMEHTA NOATBEPXK/IEHA.
w IMPOBEPEHO B ITIPOTPAMME KPUIITOAPM.
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[Tonnuce BepHa
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Kanununa, Beponuka Hukonagsna, IMPEKTOP, MBOVY COII Ne 3 C.
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OI'OHBKHM CAXAJIMHCKOMU OBJIACTH, YJI. HLIKOJIBHASL, J1.18, C
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