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MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma 1O XUMHUHM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHusi pa3zpaboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®@3 «O06 obOpasoBanuu B Poccuiickoit dDenepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHA (elepaabHON 00pa3oBaTENbHON MPOrpaMMBbl CPEIHEr0 OOILIEro
obpazoBanust (POII COO), mpencraBneHHbIXx B DepepadbHOM TrOCyIapCTBEHHOM 00pa30oBaTEIbHOM
crangapte COO, ¢ yuérom Konuenuuu npenogaBanusi yaeOHOTO mpeaMeTa « XUMEs» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoit denepaiuu, peanu3yrIIMX OCHOBHBIE 00pa3oBaTEIbHBIE IPOTPAMMBI, H
OCHOBHBIX NojoxeHuil «Ctpateruu pa3Butus BocnuTanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025
roaa» (Pacnopspkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MporpaMMbl 1O XHMHH, K OIpPEAENICHUI0 OOIIel cTpareruu
o0Oy4eHus, BOCHUTAHUS U Pa3BUTHUS 00YJaIONINXCS cpelcTBaMu ydeOHoro mpeamera «Xumuso» st 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBWIM KoHUeNTyadbHble mosnoxenus OIoC COO o
B3aMMOOOYCIIOBJIEHHOCTH ILI€JIeH, COJEp)KaHus, pe3yabTaToB O0O0y4eHHss M TpeOOBaHMH K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe oOpa3oBaHME, IMOJTYy4aeMOE€ BBITYCKHUKAMH 00I1e00pa3oBaTeIbHOW OpraHu3alum,
SIBJIIETCS HEOTHEMJIEMOM 4acThi0 UX 00pa3zoBaHHOCTU. OHO CIIY)KUT 3aBEpPIIAIOLINM ATAlOM peau3alun
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOYEBBIX LIEHHOCTEHM, MPUCYIIUX LEIOCTHOM CHUCTEMeE
XMUMHUYECKOTO 00pa3oBaHus. OTH IIEHHOCTH KacaloTCsi IMO3HAaHUS 3aKOHOB MPUPOJIbI, (POPMHUpPOBAHUS
MHPOBO33pEHUS U 00IIeH KylIbTYphl YeNOBEKa, a TaKXKe SKOJOrMYecKd OOOCHOBAHHOTO OTHOUIEHHS K
CBOEMY 3/I0POBbIO U NMPHUPOAHON cpene. Peanusyercs xumudeckoe oOpa3oBaHue 00yJaromMXCsl HA YPOBHE
cpenHero o6miero oOpa3oBaHMs CpeJICTBaMU yueOHOro mpeamera «XUMHsS», COJAepKaHUE U MOCTPOCHHE
KOTOpPOTO ONpEeNIeHbl B MporpaMMe MO XUMHUU C Y4ETOM CHEHUPUKHA HAyKd XUMHUH, €€ 3HAYEHHS B
MO3HAHUU MPUPOJIBI U B MAaTEPUATILHOM JKU3HU OOIIECTBa, a TakKXKe ¢ YUETOM OOLIMX IeNeld U TPUHIUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpefHero oOmero oOpasoBaHust B Poccuiickoit
denepanuu.

XuUMHSL Kak 3JEMEHT CHUCTEMbl ECTECTBEHHBIX HAyK MIrpaeT o0co0yl pOjb B COBPEMEHHOMN
IUBWIM3AIIMK, B CO3JaHUW HOBOW 0a3pl MaTepuaabHOM KynbTyphl. OHa BHOCHUT CBOM BKJIAJI B
(GopMupOBaHHE PAIMOHAIBHOIO HAyYHOI'O MBIIIJIEHHUSA, B CO3JlaHME LEJIOCTHOTO IpEICTaBICHHUs 00
OKpYXKaloIlleM MUpE KaK O €IMHCTBE MPHUPOJBI M YEIOBEKa, KOTOpoe (opMUpyeTCs B XUMUHU Ha OCHOBE
IIOHMMAaHUs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBA3HM MEXIY CTPOECHUEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3auMOJIEHCTBYSI € IPYTMMHU €CTECTBEHHBIMHM HayKaMH, XUMUS CTajla HEOThEMJIEMON YacTbhiO
MHUPOBOM KyJIBTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIIEIIHOTO TpyJa M >KU3HU KaXKIOTrO0 4jeHa OOLIecTBa.
CoBpeMeHHas XMMHUsS Kak HayKa Co3MaTelbHasl, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBiieHa Ha pelIeHue
rJI00aJIbHBIX MPOOJIEeM YCTOMYMBOrO pa3BUTHS 4YEIOBEUYECTBA — ChIPbEBOM, 3HEPreTMYECKOW, MUILEBOA,
9KOJIOTHYECKOI 0€30MacHOCTH U OXPaHbl 3J0POBbSI.

B cooTBercTBUM ¢ 0OLIMMM LENSIMU U NPUHIMIAMHU CpeIHEro oOuiero oOpa3oBaHMs COJepKaHUE
npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb U3Y4EHUS) OPUEHTUPOBAHO IPEUMYIIECTBEHHO Ha
OOIIEKYIBbTYPHYIO MOATOTOBKY OOYYaIOLIMXCs, HEOOXOIUMYIO UM JUIs BBIPAaOOTKH MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIIEUIHOTO BKJIIOYEHHUS B KM3Hb COLIMYMA, NPOJOJDKEHUs OOpa3oBaHMsS B pPa3IMUHBIX
001acTsX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBnsiomuMu npeaMera «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHudeckas XuUMHsD» U
«O0mas u HeopraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPXKaHHUsI KOTOPBIX SIBIISIOTCS OCHOBBI
6a30B0oil HayKH: crcTeMa 3HAaHHUM 10 HEOPraHMYECKOW XMMHUU (C BKIIOUEHHEM 3HaHUN U3 00LIel XUMHUN) U
opranndeckoil xumuu. GopMupoBaHUE JAaHHOW CHCTEMBbl 3HAHWM MpPU M3YyYEHUU NpeaMeTa oOecrednBaeT
BO3MOKHOCTh PAaCCMOTPEHHUSI BCEr0 MHOrooOpas3us BEIIECTB Ha OCHOBE OOIMX TMOHSTHUM, 3aKOHOB WU
TEOPUN XUMHUH.

CrpykTypa comepxanusi KypcoB — «Opranuyeckas Xumusi» U «OOIas 1 HEOpraHU4eckass XUMUs»
copMHUpoBaHa B MpOrpaMMe O XHUMHM Ha OCHOBE CHUCTEMHOTO MOAXOJa K M3YYEHHIO Y4eOHOTO
MaTepuasa M OOycJOBJI€Ha MCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUI Ha OINpeaenEéHHbIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHHYecKOd XMMHM BEIECTBa PAacCMAaTPHUBAIOTCS HA YpPOBHE



KJIACCUYECKOW TEOPHM CTPOCHHSI OPraHMYECKUX COCAMHEHHUH, a TAKK€ Ha YPOBHE CTEPEOXHUMHUYECKUX U
AJIEKTPOHHBIX MPEJCTABICHUN O CTpOeHHH BemiecTB. CBeACHNUS 00 N3y4aeMBbIX B Kypce BEIIECTBAX JAOTCS
B Pa3BUTUU — OT YIJIIEBOJOPOJOB JI0 CJOXKHBIX OMOJIOTMYECKHM AaKTHUBHBIX coeauHeHuid. B kypce
OpPraHMYECKON XMMHH TMOJTy4aloT pa3BUTHE CPOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs
MEPBOHAYAIBHBIC TPEACTABICHUS O XUMHYECKOW CBSI3M, KIACCU(PUKAIMOHHBIX IPU3HAKAX BEIIECTB,
3aBUCHMOCTHU CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEaKIUu.

[Tox HOBBIM YTJIOM 3peHHS B IpeaMeTe « XUMUs» 0a30BOTO YPOBHS pacCMaTpPUBACTCS M3yYCHHBIN Ha
YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs TECOPETHUCCKHH MaTepuan M (aKTOJOTHYECKUE CBEICHHS O
BEIIECTBAX M XMUMHYECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOmas W HEOopraHWdYecKas XUMUSD)
oOyJaromuMcsi MPEIOCTABISAETCS BO3MOXHOCTh OCO3HATh 3HAYCHHWE TIEPHOJMYECKOTO 3aKOHA C
OOIIETCOPETHUECKUX U METOJIOJIOTHUSCKUX MO3UINH, TITyOXKe MOHATh HCTOPUIECKOE U3MEHEHUE (DYHKITUI
3TOTO 3aKOHA — OT 000OIIAIONICH IO 00BICHSIONMIEH M MPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHMM O BaXHEWIIMX BEIIECTBAX, HMX COCTABE, CTPOCHUHM, CBOMCTBAX M
MPUMEHEHUH, a TaKKe€ O XHMHYECKUX PEaKIHUAX, HUX CYIIHOCTH W 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnonHsercd B Kypcax 10 u 11 ximaccoB aneMeHTaMu COJAEP)KaHUS, UMEIOIUMHU KYJIbTYPOJIOTHYECKUN U
MIPUKJIATHOM XapakTep. DT 3HAHUS CITIOCOOCTBYIOT TOHUMAHHIO B3aUMOCBSI3M XUMHH C IPYTUMH HayKaMH,
packpbIBalOT €€ posib B IO3HABATEJIbHOM W IPAKTHUUECKOM JEeATEIIbHOCTU YeNOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUHU M MPAKTUUECKHUX MPUIIOKEHUN XUMUH,
MMOMOTAIOT BBIMYCKHUKY OPHEHTHUPOBATHCS B OOMIECTBEHHO | JIMYHOCTHO 3HAYUMBIX MpoOIeMax,
CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIIMBATh HHGOPMAIINIO ¥ IPUMEHSTE €€ ISl TIOTIOJTHEHUS 3HAaHUH,
peleHusT UHTEJUIEKTYaTbHBIX U JKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIBCKUX 3a/1ad. B 1emom coaepikaHue
y4eOHOTO TmpeamMeTa «XHUMHS» JTaHHOTO YPOBHS W3YYECHHS OPHUEHTHPOBAHO Ha (HOPMHUPOBAHHE Y
0OyJaroIMXCsi MHPOBO33PEHYECKOW OCHOBBI IS TOHUMaHUS (PIOCOQCKUX WACH, TaKuX Kak:
MaTepHUaIbHOE €IMHCTBO HEOPraHWYECKOTO M OPraHUYecKOro Mupa, 0O0yCIOBICHHOCTh CBOMCTB BEIIECTB
UX COCTaBOM M CTPOEHUEM, MO3HABAEMOCTh MPUPOJHBIX SIBICHUN IMYyTEM SKCHEPUMEHTAa W PEIICHMS
MPOTUBOPEUUIN MEXKIy HOBBIMHU (DaKTaMM U TEOPETUUECKUMH IMPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUU B
PELICHUH SKOJOrMYeCKUX MpoOsieM, a Takke MpolsieM cOepeKeHUsi dHEPreTHUYEeCKUX PECYpCOB, ChIPbS,
CO3JIaHUsI HOBBIX TEXHOJOTUM U MAaTEpUAJIOB.

B nuane pemeHus 3ajay BOCHUTAHMS, PAa3BUTUS M COLMANIU3ALUU OOYYaIOIIUXCS MPHUHSTHIE
porpaMMON IO XUMHUHU MOJAXOAbl K ONPEICIICHUI0 COJEPKAHMS U TOCTPOCHUS IpeaAMeTa
MpelycMaTpuBarT GOpMUPOBAHUE YHUBEPCAIBHBIX YU€OHBIX IEHCTBUN, HUMEIOLINX 0a30BO€ 3HAYCHUE IS
Pa3IMYHBIX BUJIOB JIEATEIBHOCTH: peElIeHUs MpoOiieM, TMOUCKa, aHalu3a M 00paboTKM HH(OpPMALINH,
HEOOXOUMBIX Ui MPHOOPETEeHUs OMbITa TMPAKTUYECKOW U  HUCCIENOBATEeNIbCKON JeATeIbHOCTH,
3aHUMAKOLLEN Ba)KHOE MECTO B MIO3HAHUU XUMHMH.

B mpakTtuke mpernogaBaHus XMMHH KaK Ha YpOBHE OCHOBHOIO OOIIero oOpa3oBaHus, TaKk M Ha
YpOBHE CpeaHero oOImero oOpa3oBaHUs, NMPHU OMPEICNCHUU COJCPKATEIbHON XapaKTEepUCTUKU Iiesiel
W3y4YeHUsT IMpeIMETa HalpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTH  TPAJAWLMOHHO  IPU3HAETCA
(dbopMHUpOBaHHE OCHOB XMMHUYECKOW HAYKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NESATEIbHOCTH YEJIOBEKAa U KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KylbTypbl. C METOIMYECKOW TOYKHU
3pEHHUSI TAKOM MOJIX0/ K ONIPEIEICHUIO LIeJIel N3YYeHUS IIPEIMETA SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHs TJIABHBIMH IENSIMH U3yUeHUs MpeaMera «XuMHUs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ABHsAIOTCA:

e (opmupoBaHHE CHUCTEMBI XUMHUYECKMX 3HAHUI Kak Ba)KHEHIEH COCTaBIAIONIEH eCTECTBEHHO-
HAyYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOW JieXkaT KIIOUYeBble MOHATHS, (yHIaMEHTaIbHBIC
3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHUE U MOHMMAHHUE CYLIIHOCTH JOCTYIHBIX
0000IIeHNT MHUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHEeH UX pPa3BUTHS H
CTaHOBJICHUS;

e (dopmupoBaHue U pa3BUTHE TMPEACTABICHWH O HAYYHBIX METOJAX TO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIui, HEOOXOAUMBIX I TPUOOpETEeHUs YMEHHH OPHEHTUPOBATHCS B MHUPE
BEILIECTB U XUMHUUYECKHUX SIBJIEHUI, UMEIOUIUX MECTO B MPUPO/JIE, B IPAKTUUECKOW U MMOBCETHEBHOM
KU3HU;



® Dpa3BUTHE yMEHUH M CIIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOJCHHEM U OObSICHEHHEM
XMMHUYECKOTO HKCIIEPHUMEHTA, COOTIOICHIEM MTPAaBUII 0€3011acHOT0 OOpPAIeHHUsI C BEIIECTBAMHU.

Hapsiny ¢ atum, coneprkaTenbHas XapaKTepUCTHKA Leeil U 3ajad U3y4eHHUs IPEeMETa B IPOrpaMMe
10 XMMUHU YTOUYHEHA U CKOPPEKTHpPOBaHAa B COOTBETCTBUU C HOBBIMHU IPUOPUTETAMHU B CUCTEME CPEIHETO
oOmiero oOpas3oBanusi. CerofHsi B NPENOJAaBAaHUM XUMHUU B OOJBIICH CTENEHH OTHAETCSA MPEANOYTeHUE
MPAKTUYECKOH KOMIIOHEHTE COJepKaHUs OOy4eHHs, OPUEHTHPOBAHHOW Ha TOATOTOBKY BBIITYCKHUKA
o0meoOpa3oBaTeNbHON  OpraHW3alliy, BIAACIONIEr0 He HAaO0OpoM 3HaHWHA, a (YHKIMOHATHHOMN
IPaMOTHOCTBIO, TO €CTh CHOco0aMH M yMEHHMSIMH aKTHBHOTO TOJYYEHHUS 3HAHWN W NPUMEHEHHS WX B
peasIbHOM >KU3HM JUIsl pelIeHUs TPaKTUYECKUX 3aau.

B cBs13u ¢ 3TUM TpU M3ydeHUH TpeaMeTa « XUMHUSD) TOMUHHPYIOIIee 3HaueHHE PUoOpETaloT TaKue
LEJIH U 3aJ1a41, KaK:

ananranus oOyyaromMxcs K YCIOBUSM JWHAMUYHO pa3BUBAIOLIETOCS MHpa, (OpMHUpPOBaHUE
MHTEJJIEKTYaJJbHO ~ pa3BUTOM  JIMYHOCTH, TOTOBOM K  €aMoOOpa3oBaHUIO,  COTPYAHUYECTBY,
CaMOCTOSITEIILHOMY TIPUHSITHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHsIX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM;

dbopmupoBaHre y OOYyYaIONMIUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMM), HMMEIOIINX
YHHUBEpPCAJIbHOE 3HAYEHHE JJISl Pa3IMUHBIX BHUJIOB JESTEIBHOCTH: pelleHus MpolieM, MOUCcKa, aHalus3a U
00paboTkn MHpOpMAUK, HEOOXOJUMBIX JUIsl MPUOOPETEHUs OMbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BAXKHOE MECTO B TO3HAHWU XMMHH, a TaKXKe JUISl OLIEHKH C TO3MIMHA 3KOJOrM4YecKoi Oe30MacHOCTH
XapakTepa BJIUSHUS BEIECTB M XUMUYECKUX MTPOLIECCOB Ha OPraHU3M YeJoBeKa U MPUPOJAHYIO CPENy;

pa3BUTHE TIO3HABATENIbHBIX HMHTEPECOB, WHTEIJIEKTyalbHBIX W TBOPUYECKUX CIIOCOOHOCTEN
oOyyarouuxcs: CoCOOHOCTH CaMOCTOSITENIFHO NMPHOOPETaTh HOBBIE 3HAHMS MO XUMHH B COOTBETCTBHUH C
KU3HEHHBIMU MOTPEOHOCTAMH, UCIOJIB30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE TEXHOJIOTUH IS TIOMCKA U
aHaJIM3a yueOHOM U HAyYHO-MOMYJISIPHON MH(GOPMAIIMN XUMUYECKOTO COIEP KAHMUS;

dbopMupoBaHME U pPa3BUTHE Y OOYy4YaIOUIMXCA AaCCOIMATHMBHOIO U JIOTMYECKOTO MBILIUICHHUS,
HaOIOAaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOIWMBI, B YAaCTHOCTH, NPH
IJIAHUPOBAHUM U MTPOBEIEHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y oOyyarommxcs yOeKIEHHOCTH B TYMAaHHCTUYECKOM HANpaBIIEHHOCTH XUMUH, €€
BAKHOM pOJIM B pEHICHHH IJI00ATBHBIX MPOOJIIEM PpalMOHAIBLHOTO MPUPOJIOTNONb30BAHMS, MOTMOIHEHUS
SHEPreTHUYECKUX PECypCcoB U COXPaHEHHUS MPUPOJHOTO PAaBHOBECHS, OCO3HAHHS HEOOXOAUMOCTH
OepeXHOr0 OTHOILIEHUSI K IPUPOJIE U CBOEMY 370POBbIO, a TaKKe MPUOOPETEHHUs OMbITA HUCIIOJIb30BAHUS
MOJIyYEHHBIX 3HAHUW Ui TPHUHATUS TPAMOTHBIX PEHICHUHA B CUTYalUSX, CBSI3aHHBIX C XUMHYECKUMU
SIBIICHUSIMU.

B yueOHoM maHe cpeaHero oOmiero oOpa3oBaHHs MpeaMET «XUMHUs» 0a30BOr0 YpOBHSI BXOJIUT B
COCTaB MpeaMeTHOM 00macTi «EcTecTBeHHO-HAY4YHbIE TIPEIMETHDY.

OO01ee 4yncno 4acoB, OTBEAEHHBIX JUISI U3y4EHHUS XMMHH, Ha 0a30BOM YpOBHE CPEIHEro oOIIero
oOpasoBanusi, coctabisieT 68 yacos: B 10 kimacce — 34 vaca (1 gyac B Heaenmo), B 11 kimacce — 34 yaca (1 gac
B HEJICTIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opraHumdeckoil XMMHUU: €€ BO3HMKHOBEHHUE, Pa3BUTHE M 3HAYEHHUE B IOJIyYEHUU HOBBIX
BEILIECTB U MaTepuanoB. Teopust cTpoeHus opraHuueckux coeauneHuid A. M. ByrnepoBa, e€ ocHOBHbIE
nosioxkeHust. CTpykTypHble (POpMYJIbl OpraHUYECKUX BelecTB. ['oMosorus, nsoMepusi. XMMU4€ECKast CBA3b
B OPraHUYECKUX COECUHEHMSIX — OMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBinenne o KkiaaccuUKAMM OpraHUYECKUX BemiecTB. HoMeHKiaTypa OpraHm4ecKux
COEMHEHUI (cucTemMaTHyeckas) M TpPUBHAIbHbIE Ha3BaHUS BAXHEMIIMX MpeICTAaBUTENEH KIaccoB
OpraHMYECKUX BEIECTB.

DKcrepuMEeHTANIbHBIE METO/Ibl U3YUYEHHUs BEUIECTB U UX IPEBpAIICHHI: 03HaKOMIIEHHE ¢ 0Opa3LaMu
OpraHMYECKUX BEIIECTB U MaTepualaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJI OpPraHMYECKHUX BEIIECTB,
HaOJII0/IeHNEe U ONHCAHHME JIEMOHCTPALMOHHBIX OMBITOB IO MPEBPAIIECHHUI0O OPraHWYECKUX BEIIECTB INPHU
HarpeBaHuu (TUIaBJICHUE, OOYTIMBAHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUN psAA. MeTaH M 3TaH — MpOCTEHNIINe NPeICTaBUTEIN
aJIKaHOB: (PM3UYECKHE U XMMHUYECKHE CBOMCTBA (PEeaKIK 3aMEIIeHNs U TOPEHUsI), HAXOKIEHUE B PUPOJIE,
MOJIy4€HUE U PUMEHEHHE.

AJNKEHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKHHA psA. OTWIEH W MPONWIEH — NIPOCTEeHInne
MPE/ICTaBUTENIN  alIKEHOB:  (U3MYEeCKHMe M  XUMUYECKHMEe CBOICTBa  (peakuuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlMU, OKHCIEHUS U MOJIMMEPHU3aLIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u metunOyraaueH-1,3: cTpoeHne, BaKHEHIIHE XMMHUYECKHE CBOMCTBA
(peakuus nmonuMepu3zanun). [loyyenne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHUHA psAl. AUETHUICH — TPOCTCHIINN
MpE/ICTaBUTENb AJIKHHOB: COCTaB, CTpOCHHE, (U3MYecKne ¢ XUMHUYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TaJIOTeHUPOBAHUS, THAPATAIIMH, TOPEHHUS] ), IOJTyYCHHE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, ¢GU3MUECKHME U XUMUYECKHME CBOWCTBA (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHMUS), MOJIYYCHUE U MpUMeHeHue. Tomyon: cocmas, cmpoenue, usuieckue u
XuMudeckue ceolcmea (peakyuu 2al02eHUPOBAHUs U HUMPOBAHUS), NOJLYYeHUe U NpUMEHEHUe.
TokcnuHOCTh apeHOB. I'eHeTHueckas CBsI3b MEXIY YIJI€BOJOPOJaMH, MPUHAUICKAIIUMUA K Pa3IMYHBIM
KJIacCaM.

[IpupoaHble UCTOYHUKHU YIIAeBOAOPOAOB. [Ipupoanblii ra3 u nomytHele HedTsHBIE Ta3bl. HedTh 1 eé
npoucxoxaenue. CrnocoObl nepepaboTku HeTH: MEePEeroHKa, KPEKUHT (TEPMUUYECKUH, KaTaTuTHUYECKUN),
nuponu3. [IpoaykTel nepepaboTku HEPTHU, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOJYKTHI €T0 MepepadOTKH.

DKcrepuMEHTAIbHBIE METO/Ibl U3YUEHHUS BEIIECTB U MX MPEBPAIllCHUN: O3HAKOMIIEHUE ¢ 00pa3amMu
IlacTMacc, KaydykoB U pe3uHbl, Kojulekuuun «HedTs» u  «Yronp», MoOJENIUpOBaHHE MOJEKYI
YIJIEBOJOPOJOB M TaJIOTEHONPOU3BOIHBIX, MPOBEICHHE MPAKTUYECKOW PabOThI: MOJYYEHHE 3THIIEHA U
H3yYEHHUE €ro CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenus mo ypaBHEHHMIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA MJIM TPOJYKTa PEeakiUH MO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOJIHBIX
BELIECTB WJIN IPOAYKTOB PEAKIINH).

Kucaopoaconep:xamme oprannyeckne coeAMHEHUs!

[IpenenpHble OJAHOATOMHBIE CHUPTHL. METaHON M 3TaHOJ: CTPOEHHUE, (PU3MUECKHEe M XUMHUYECKHE
CBOMCTBa (p€akUMM C AaKTUBHBIMM METAJUIAMM, TaJOr€HOBOJAOPOJAMH, TOPEHHE), IPHUMEHEHHUE.
BonoponHsbie cBsI3u MKy MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa ¥ 3TaHOJIa HA OPTaHNU3M YEJIOBEKa.




MHOroaToMHbI€ CHUPTHL. DTHIEHIJIMKOIb W TIMLEPUH: CTPOCHHE, (PU3MUECKUE W XHUMHUYECKHE
CBOMCTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU METaJlJIaMHM, KAaueCTBEHHAas peakuus Ha MHOTOaTOMHBIE
cnupthl). JlelicTBUe HAa OpraHu3M 4esoBeka. [IpruMeHenue riaumepruHa U 3TUIEHIIMKOJIS.

@eHoJI: CTPOCHHME MOJICKYJbl, (U3NYECKHEe W XHMHUYeCKHe CBoicTBa. TOKCHYHOCTH (peHoma.
[Tpumenenue deHomna.

Anpaerunpl U kemoHvl. DoOpManbIeruj, aleTanblIeru]: CTpPOeHHEe, (PU3MYECKHEe M XUMUYECKUE
CBOICTBa (peaKu1 OKUCIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIUH ), [T0JIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE MpEJeNIbHbIE KApOOHOBBIE KUCIOTH. MypaBbUHAsl U YKCYCHAsl KUCJIOTBI: CTPOEHUE,
¢u3nveckue M XMMHYECKHE CBOWCTBA (CBOMCTBA, 00mIMe U Kiacca KUCIOT, pPeakuus 3TepuduKaium),
MoJlyuyeHue 1 npuMeHenue. CteapuHoBas U 0J€MHOBAsA KMCIOThI KaK MIPEICTaBUTEIN BBICIIUX KAPOOHOBBIX
KHUCI0T. Mbljla KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, MX MOIOILIEE ACHCTBUE.

CnoxHble 3pHUpHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['maponu3 cioxHbIX 3¢upoB. Kupsl
I'mpponus xupos. [Ipumenenne xupoB. bruosornyeckas posib )KUPOB.

VYrineBoapl: cocTaB, KiIaccupuKanus YrieBoJoB (MOHO-, IU- W Toiucaxapunbl). [nmoko3a —
MPOCTENIINI MOHOCAXapua: OCOOCHHOCTH CTPOEHHS MOJIEKYINbI, (U3NYECKHME W XMMUYECKHE CBONCTBA
(B3ammonieiictBre ¢ rumpokcugoM meau(ll), okucienwe amMuadHbIM pacTBopoM okcuma cepedpa(l),
BOCCTaHOBJIEHHE, OpO’KEHUE TJIIOKO3bl), HAXOXKJEHHE B IMPUPOJE, NPUMEHEHHUe, OuoJioThyecKas poJb.
®dortocunTe3. PpyKkTo3a KaK H30MEp IITIOKO3HI.

Kpaxman wu wmemitono3a Kak mOpupogHble mnoiuMepbl. CTpoeHHME Kpaxmala M IEeJTH0I03bL
duznyeckue U XMMHUYECKHEe CBOMCTBA Kpaxmaina (TUIpoJin3, KaueCTBEHHAs peakius ¢ HOJIOM).

DKcrepuMeHTaIbHbIE METO/Ibl M3YUEHUs BEIIECTB U MX MpEeBpallleHuii: NpoBeAeHNue, HaOIoAeHne U
ONHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHWE CIHPTOB, KAaYECTBEHHbIE pEAKUUU OJHOATOMHBIX
cupToB (okucIeHue 3TaHoa okcuoM Meau(ll)), MEHOroaTOMHBIX CIUPTOB (B3aUMOIEHCTBHE TIUIEPHHA C
ruapokcugoM wmeau(ll)), ampaernmoB (OKHCIEHHE aMMHAYHBIM pPAacTBOpoM okcuaa cepeodpa(l) wu
ruapokcuaoMm wmeau(ll), B3ammopeicTBue Kpaxmaia C HOAOM), MPOBEICHUE MPAKTHYECKON pabOTHI:
CBOICTBa pacTBOpPa YKCYCHOU KHUCIIOTHI.

Pacuérhpie 3amaun.

Bbluncnenus no ypaBHEHHMIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WM IMPOJYKTa PEeaklUM IO M3BECTHBIM Macce, 00BbEMY, KOJIMUYECTBY OJHOIO M3 HCXOIHBIX
BEIIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTcoaeprkaliye OpraHn4ecKue CoeANMHEHMSI.

AMMHOKHCIIOTBI KaKk aM(pOTEepHbIe OpraHudecKue coeAuHeHus. Pu3ndeckue U XMMUYeCKUe CBOMCTBA
aMHHOKUCIIOT (Ha mpuMepe IiuiuHa). buonornyeckoe 3HadeHne aMMHOKUCIIOT. [lenTuapl.

benku kxak npupojHble BbICOKOMOJIEKYJSIpHbIE coeluHEeHUs. [lepBuuHas, BTOpUYHAs M TPETUYHAs
CTpyKTypa OenkoB. XUMHUECKUE CBOWCTBA OEIKOB: THIPOJU3, ACHATYpalus, KaYeCTBEHHbIE PEAKLIUU Ha
OemnKu.

DKCIepUMEHTAIbHbIE METO/bl M3YUEHHUsS BEIIEeCTB M MX NpEBpalleHUi: HaOIroleHHe U ONMCaHUe
JIEMOHCTPAIIMOHHBIX OIIBITOB: IeHATypalys OSJIKOB IIPU HArpeBaHUH, LIBETHbIE PEaKIH OEIKOB.

BbicokoMoIeKyIsIpHbIE COeAMHEHH

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, HIOJMMEp, CTPYKTYpHOE
3B€HO, CTENEHb NOJMMEpPHU3ALMM, CpeIHsIs MOJEKylsipHas Macca. (OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — ITOJIMMEPU3aLs U MOJIMKOHICHCALUS.

DKcIepUMEeHTaIbHbIE METO/Ibl M3YUYEHHUs BEIECTB U UX MPEBpallleHH: 03HAKOMIIEHHE ¢ 00pa3Lamu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KaydyKOB.

Me:xnpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBs3€d IpU H3Y4YEHHWHM OpraHuyeckoil xumuu B 10 Kiacce
OCYIIECTBIISICTCS 4Yepe3 MCIOJb30BaHME KaK OOLIMX €CTeCTBEHHO-HAYYHBIX NOHATUH, TaK WU TOHATHI,
SBJIIOILNXCSI CACTEMHBIMHM JUISI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LMKIIA.

OO11re ecTecTBEHHO-HAYYHbIE MOHATHA: SIBJICHUE, HAYYHBIN (DaKT, THIIOTE3a, 3aKOH, TEOPUs, aHAIIHU3,
CHHTE3, KIacCu(pHUKaIHs, IEPUOTUIHOCTD, HAOMIOICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOIEIMPOBAHUE.



@dusmnka: Martepusi, SHEpPrus, macca, aToM, OJIEKTPOH, MOJIEKYJa, HSHEPreTUYECKUH YpOBEHD,
BEIIECTBO, TEJNO, OO0BEM, arperatHoe COCTOSIHHE BEIIECTBAa, (PU3MYECKHE BEIMYMHBI U EIWHUIBI HX
M3MEPEHUSI.

Bbuosnorus: knetka, opranuszm, 6rnocepa, 0OMEH BELIECTB B OpraHu3Me, POTOCHHTE3, OMOJIOTHUECKU
aKTHBHBIC BelecTBa (OEKH, YrIIeBOAbI, XKHUPHI, (PEPMEHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: MNUINEBbIE MPOAYKTHI, OCHOBBI pAIlMOHAJIBFHOTO MHUTAHUS, MOIOIINE CPEACTBA,
JIEKapCTBEHHBIE H KOCMETHYECKUE TpenapaThl, MaTepUaIIbl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMHUM

XuMmuueckuit sneMeHT. ATom. Sapo aroma, M30TOMBL. DIIEKTPOHHAS 000JI0OYKA. DHEPreTHUECKUe
YPOBHH, MOJypPOBHU. ATOMHBIE OpOHTaNH, S-, P-, 0- 37eMeHThl. OCOOCHHOCTH paclpeie/ICHHUs IIEKTPOHOB
0 OpOUTANSIM B aTOMaX AJIEMEHTOB MEPBIX YETHIPEX MEPUOI0B. IINEKTPOHHAS KOHPHUTYpAITUs aTOMOB.



Ilepnoguueckuit 3akoH u Ilepuoanueckas cucremMa xumudeckux asnemeHtoB [[. M. Menneneesa.
Cas13p nepuoanyeckoro 3akoHa u [lepuoauueckoii cucreMbl xuMuueckux anemeHTos 1. Y. Menaeneesa ¢
COBPEMEHHOU Teopuel CTPOeHUsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB XUMUYECKUX AJIEMEHTOB
1 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYMIAaM U MEepHoaM. 3HAYCHHUE TIEPUOUMYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUUYECKasl CBs3b. BUIbI XUMUYECKOW CBsI3U (KOBAJIGHTHAs HETMOJSpHAs U
MOJISIpHAsl, WOHHAs, MeTalimdeckas). MexaHu3Mbl oOpa3oBaHHsI KOBAJICHTHOW XUMHUYECKOW CBS3U
(oOMeHHBI M JIOHOPHO-aKIENTOPHBIN). BomopomHas cBs3b. BalleHTHOCTh. DJNEKTPOOTPHUIATEIHLHOCTS.
Crenenb okuciaeHus. MIoHbI: KATHOHBI 1 AaHUOHBI.

BemectBa MONEKyIIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA.
Tunel KPUCTALTUYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTATUIMUECKON PEIIETKH.

[TonsiTue o aucnepcHeIx cucremax. ICTHHHBIE M KOJUIOMAHBIE pacTBOpPbl. MaccoBas J0Jis BElleCTBa
B pacTBOPE.

Knaccudukanuss Heopranuueckux coenuHeHuil. HomeHknatypa HeOpraHm4yecKMX BEIIECTB.
['eneTnueckas cBsI3b HEOPraHUYECKUX BEUIECTB, MPUHAIICKAIINX K PA3JIUYHBIM KJIACCaM.

Xumunueckas peakuus. Kiaccupukanns XMMHUYECKUX peaklMii B HEOPTaHWYECKOW U OpraHUYecKoiu
XUMUHU. 3aKOH COXpPaHEHUsSI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUN TTPU XUMHYECKUX
peaKuusx.

CkopocTtb peakiuu, €€ 3aBUCUMOCTb OT pa3inyHbIX (pakTopoB. OOpaTHMble peakuuu. XUMHYECKOe
paBHOBecHe. DakToOphI, BIUSIONIME HA COCTOSTHUE XUMUUYeCcKoTo paBHOBecus. [Ipunmmn Jle [llarenbe.

OnekTponuTHdeckas auccoruaiys. CuibHbIe U ciiadble 3JeKTpoauThl. Cpena BOJHBIX PacTBOPOB
BEIIECTB: KUCIIAsl, HEUTpaIbHas, MIETOYHAsI.

OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

DKCHEpPUMEHTAIBHBIE METOJbI M3y4YCHHUS BEIIECTB M WX NPEBPAIICHUNA: JIEMOHCTpAIUs TaOIHI]
«Ilepnognueckass cucrema xumuueckux snemeHtoB JI. WM. MengeneeBay, wu3ydeHue Mojeen
KPUCTAJUTMYECKUX PEmETOK, HAOIIOJCHUE M OINMCAHUE JIEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OIBITOB
(pa3noxeHue TMEepoKCHIa BOJOPOJia B TPUCYTCTBUU KaTalu3aTopa, OMNPEACIICHHE Cpelbl PAcTBOPOB
BEIIECTB C TIOMOIIBID YHUBEPCAJTBHOTO HHAMKATOPA, PEAKIMM HWOHHOTO OOMEHa), MPOBEICHHE
MPaKTUYECKOU padboThl «BiusiHUE pa3nuaHbIX PaKTOPOB HA CKOPOCTh XUMHUECKOU PEAKIIHI.

Pacuérnnic 3agaumn.

Pacu€Thl Mo ypaBHEHUSAM XMMHYECKUX PEAKIIHM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI
C HCIIOJIb30BAaHUEM IOHATHS «MACcCOBas J0JIs BEIISCTBAY.

Heopranuueckasi xumus

Hemeramnsl. Ilonoxenne HemeramnoB B llepuoanueckoit cucteme xumuueckux snemeHToB [l .
MenneneeBa U OCOOCHHOCTH CTpOEHUsS aroMoB. DHU3WMYECKHME CBOWCTBA HEMETA/UIOB. AJIIOTPOIHUS
HEMETaIIOB (Ha MpUMepe KUCIOpoa, cepbl, pochopa u yriepona).

XUMUYECKHE CBOWMCTBA BaXKHEHIINX HEMETaJUIOB (TaJOreHoB, cepbl, a3oTa, ¢ocdopa, yriepoaa u
KPEMHHS) ¥ KX COCTMHCHHUH (OKCHUJIOB, KHCIOPOICOIEPIKAIIUX KUCIIOT, BOJIOPOIHBIX COCTUHCHUM ).

[IpumeHeHne BaKHEUIIMX HEMETAIJIOB U UX COCAMHEHUM.

Meramnel. [lonoxkenue meramnoB B Ilepuomuueckoit cucreme xumudeckux syemeHtoB JI. U.
MenneneeBa. OcoOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0UeK aTroMoB MeTaiioB. OOmme ¢uzndeckue
cBOMcTBAa MeTAJJIOB. CIIaBbl METAIJIOB. DNEKTPOXUMUUYECKUH Psi/i HAPSHKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPHil, Kaluii, KalbIUii, MAarHUN, ATFOMUHUAN, ITUHK,
XpOM, JKeJe30, Meflb) U UX COeTMHEHUI.

O61ue crnocoObl MoMy4eHus MeTamioB. [IpuMeHneHe MeTamioB B ObITY U TEXHUKE.

DKCnepyUMEHTaIbHbIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPALECHUN: H3Y4YEHHE KOJUIEKLIUU
«MeTamel M CIUIaBbl», 00pa3loB HEMETAIJIOB, pElIeHHE SKCIEPUMEHTAJbHBIX 3a7ad, HAOMoJeHHE U
OTIHCaHHE JEMOHCTPAIIMOHHBIX U J1A0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE TUAPOKCHIA ATIOMUHHS C
pacTBOpaMu KHUCJIOT U LIEJI04Yel, KaYeCTBEHHBIE PEaKIIUU Ha KATUOHBI METAJIOB).

Pacuérnnie 3agaum.



Pacuérel Macchl BemiecTBa WM 00bEMa ra30B MO HW3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce HIIU
00BEMY OZHOTO M3 YYaCTBYIOLIUX B PEAKLIMU BEIIECTB, pacuéThl Macchl (00bEMa, KOJMYECTBA BEIECTBA)
IIPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BEIIECTB UMEET IIPUMECH.

XuMHSA U KU3Hb

Ponb xuMuu B 00GecriedeHu HKOJIOTHUECKOM, SHEPTeTUUECKOM 1 NHIIEBON 0€301MacHOCTH, Pa3BUTHH
MeauUUHbL [IoHATHE 0 HaydHBIX METOIaX MO3HAHUS BEIECTB U XMMUYECKUX PEaKIIUH.

[IpencraBnenus 00 OOMMX HAYYHBIX MNPUHIMIAX TMPOMBIIUICHHOTO TOJYYEHHsSI Ba)KHEHIITHX
BEILIECTB.

YenoBek B MHUpPE BEIIECTB M MaTe€pUaloOB: BAXHEHIIME CTPOUTENbHBIE  MaTepHUalbl,
KOHCTPYKLIMOHHBIE ~ MaTepuajbl, KpacKW, CTEKJIO, KepamMuKa, MarTepuanbl i1  JJIEKTPOHHKH,
HaHOMAaTepHUAaJIbl, OPTaHUIECKUE ¥ MUHEPAIBbHBIEC yI00pEHUSI.

XAMHUS U 370pOBbE YEJOBEKA: NPAaBWJIA HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIPENaparoB, IpaBuia
0€301acHOTO UCIOJIH30BAHUS MTPENAPaTOB OBITOBOM XMMHUHU B MOBCETHEBHON KU3HH.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MeXnpenMeTHBIX CBsi3el NpU U3Y4eHHH oOlIeil u HeopraHudeckoi xumuu B 11 kmacce
OCYILIECTBJISIETCSl 4Yepe3 MCIOJIb30BaHME KaK OOLIMX €CTeCTBEHHO-HAYYHBIX IMOHSATUM, TaK W TOHATHUH,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACIIBHBIX IPEMETOB €CTECTBEHHO-HAyYHOIO [IUKIIA.

OO011ue ecTecTBEHHO-HAYUHbIE MOHATUS: HAYYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAJINU3, CUHTES,
KJ1accU(pUKaus, IepuoAUYHOCTb, HAOIIOEHHE, SKCIIEPUMEHT, MOJIETMPOBAaHUE, U3MEPEHUE, SIBJICHUE.

®usnka: Marepus, D>SHEpPrus, Macca, aroM, OJJEKTPOH, TNPOTOH, HEUTPOH, HWOH, H30TOI,
PaZvoaKTUBHOCTh, MOJIEKYJIa, PHEPreTUUECKUN YpPOBEHb, BEUIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSIHHE
BEIECTBA, PU3NUECKIE BEIMYNHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kinerka, opraHu3M, 3KocucTema, Ouocdepa, Makpo- MU MHUKPOIIEMEHTHI, BHUTAMHHBI,
0OMEH BEIIECTB B OpraHU3ME.

I'eorpadusi: MuUHEpabl, FOPHbIE TOPO/IbL, OJIE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

Texnosnorus: XuMH4YeCKas MPOMBIIUIEHHOCTb, METAUIYPrus, MPOU3BOACTBO CTPOMUTEIBHBIX
MaTepHalloB, CEIbCKOXO3AHCTBEHHOE IPOU3BOJICTBO, MHUIIEBAs MPOMBIIUIEHHOCTh, (DapMaleBTUUECKas
IIPOMBIIIJIEHHOCTh, IPOU3BOJCTBO KOCMETHMYECKHX IPENapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEPHAJIOB, IEKTPOHHAs IPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMEBI 110 XUMHWHU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K Pe3yabTaTaM OCBOCHHUS OOYYAIOIIMMHUCA MPOTPaAMM
cpemHero o0Iero 00pa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM ). HaydHO -MeTo quueckoi
OCHOBOM1 /17151 pa3pabOTKU MJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOrpaMM CpPEeAHEro 001ero oopazoBaHus
SIBJISIETCS] CHCTEMHO-/I€ITeIbHOCTHBIHN TOJIXO/I.

B cooTBercTBUM ¢ CHCTEMHO-IESATEIHLHOCTHBIM TMOJXO0JO0OM B CTPYKTYpPE JMYHOCTHBIX PE3YJIbTATOB
OCBOGHHS TIpeaMeTa «XHUMHUS» HAa YPOBHE CpEIHEro oOmero oO0pa3oBaHMs BBIJICICHBI CIEIYIOIINE
COCTaBJISAIOLIHE!

OCO3HAaHUE OOYYAIOUIUMUCS POCCHICKOW TPaKTAHCKOW HMJACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJU4Yre MOTUBAIIUU K 00Y4YECHHIO;

LeJICHATIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUU JTUYHOCTU HAa OCHOBE KJIIOUYEBBIX IIEHHOCTEH
Y UCTOPUYECKHUX TPAJAUIINI 0a30BOM HAYKH XUMHUH,

TOTOBHOCTb U CIIOCOOHOCTh 00YyJaromMXCsl PYKOBOJACTBOBATHCSA B CBOEH /I€ATEIbHOCTU IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MIPUCYITAMH IIEJIOCTHOW CUCTEME XUMUUYECKOTO 00pa30BaHUSs;

HaJu4ue TPABOCO3HAHUS HKOJOTHYECKON KyJbTYpPhl U CIIOCOOHOCTH CTaBHUTh II€JIM U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUsS» JTOCTHUTAIOTCS B €IWHCTBE Y4eOHOU H
BOCIIUTATEIILHON NIEATETbHOCTH B COOTBETCTBUU C TYMAaHHCTHYECKHUMH, COIIMOKYIHTYPHBIMHU, ITYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH W HJI€alaMH POCCHMCKOTO TPa)KIaHCKOro o0IlecTBa, NPUHSTHIMU B
oOmiecTBe HOpPMAMHM W TpaBWJIaMU TIOBEJEHUS, CIOCOOCTBYIOIIMMHU IMpOLieccaM CaMOIIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00YYarOIIHUXCSI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MIpeaMeTa «XHUMHUS» OTpaXxkaloT c(HOpPMHpPOBAHHOCTH OIBITA
MO03HABATEIbHON M MPAKTUYECKOM JEesTeNbHOCTH OOydYaloUIUuXcs MO pealu3aly MPUHATHIX B 0OIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUS O00YYaIOIMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB M 00A3aHHOCTEH, yBaXKEHUS K 3aKOHY U
MIPABOTOPSIIKY;

MIPEJICTaBJICHUSI O COLIMATIbHBIX HOPMaX U MPaBUIaX MEKINYHOCTHBIX OTHOLIEHUN B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOU NEATEILHOCTH MPHU CO3AAHUU YUEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX U MMO3HABATEIbHBIX 33/1a4, BHIOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMAaTh U MPUHMMATh MOTHBBI, HAMEPEHUs, JIOTUKY M apryMEHTbl APYTUX IMPHU
aHaJlM3e pa3INYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) IaTPUOTHUYECKOr0 BOCTIUTAHMS .

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEHIO OTEYECTBEHHON XUMUU;

YBOKEHUA K TMPOIECCY TBOPUECTBA B OOJNACTH TEOPUU MU MPAKTHUUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHHUS TOTO, YTO AOCTHIKEHHUS HAyKH €CTh pe3yibTaT UIMTEIbHBIX HAONIOACHUN, KPOTOTIUBBIX
AKCIIEPUMEHTAIIbHBIX MIOUCKOB, IOCTOSIHHOTO TPpyAa YYEHBIX U IPAKTUKOB;

MHTEpeca U TO3HABATEIbHBIX MOTHBOB B MOJIYYEHHH U TMOCIEIYIONIEM aHalu3e WHGOpMaIluu O
MepPEeAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYallUW, CBS3aHHBIE C XUMHUYECKHUMH SIBICHUSMH, W TMPUHUMATH
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTHU OLIEHHWBATh CBOE MOBEJECHUE U MOCTYNKU CBOMX TOBAPUILEH C MO3ULIUNA HPABCTBEHHBIX U
MIPaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupPOBaHHSA KYJIBTYPHI 310POBbS:



MMOHUMAaHWUS [IEHHOCTEN 37J0pPOBOTO M 0e30macHoro odpas3a >KU3HH, HEOOXOJMMOCTH OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOiroieHns TIpaBmI 0E30MacCHOTO0 OOpAIICHHs C BEIIECTBAMHU B OBITY, TOBCEIHEBHOMN JXKWU3HU U B
TPYIOBOU AESATEIBbHOCTH;

MOHUMAHMS I[EHHOCTH MPaBWJI HWHIUBUIYAIBHOTO W KOJUIEKTUBHOTO OE€30MACHOTO IOBEICHHS B
CUTYaLIMSIX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEACTBUI U HEMPUATUS BPEAHBIX MPUBBIUCK (YIMOTPEOIICHUS aTKOTOJIsI, HAPKOTHUKOB,
KYpEeHUs);

5) TpyA0BOIro BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B y4eOHO-HCCIIEIOBATEIILCKON JEATEIBHOCTH, OOIIECTBEHHO
MOJIC3HOM, TBOPUYECKOM U APYTUX BUJIAX JIEATEILHOCTH;

YCTAaHOBKH Ha aKTMBHOE€ y4acCTHE B PEUICHUHU MPAKTHYECKUX 3a]1ay COLMAIbHON HANpPaBJICHHOCTH (B
paMKax CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPaKTHUYECKOMY H3Yy4YeHHUI0 mnpodeccuil pa3lIMyHOro poja, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPyJI0BOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIAYaTbHOW TpaeKTOpUH OOpa3oBaHUs, Oymylien
npodeccun W pealn3alii COOCTBEHHBIX JKM3HEHHBIX TIUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEHN K XUMUU, HHTEPECOB U NOTPEOHOCTEH 00111eCTBA;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

AKOJIOTUYECKH I€I€CO00Pa3HOTr0 OTHOMICHUSI K TPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS KU3HHA Ha
3emiie;

MMOHUMAaHHUSI TJI00ATEHOTO XapaKTepa dKOJIOTHIECKUX MPOOIeM, BIUSHUS SKOHOMUUECKHUX MTPOIIECCOB
Ha COCTOSIHME TTPUPOJTHON M COLIMAIBHOM CPeIbl;

OCO3HAHUSI HEOOXOJUMOCTH HCIIOJIB30BaHMUS JOCTIDKCHUM XUMHH JUISS PEIICHHS BOIIPOCOB
paIrMoOHAIBHOTO TPHUPOAOIIOIH30BAHMUS;

AKTUBHOTO HENpPUATHS JEHUCTBUM, MPHUHOCSIIUX BpPEd OKpYKAOUIEH MPUPOAHON cpene, YMEHHS
MIPOTHO3MPOBATh HEOJIATOTPUATHBIC JKOJIOTHYECKHE IOCICACTBUS TMPEANPUHUMAEMBIX JCHCTBUUA |
MPEAOTBPAIATh UX;

HaJU4Hs PA3BUTOTO DKOJIOTHYECKOTO MBIIIUICHHS, YKOJOTHYECKON KYJIBTYPhI, OTIBITA JCATEIbHOCTH
OKOJIOTUYECKOW  HaINpaBJIEHHOCTH, YMEHHUS  PYKOBOJCTBOBAThCS  HWMH B II03HABATEJIbHOM,
KOMMYHUKATUBHOW U COIIMAILHOM MPAKTHUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO IIPOTHUBOCTOSITH UICOJIOT U
xemooonw;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUS:

c(OpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKH
1 00IIeCTBEHHOM MPAKTHKU;

MOHUMAaHMS CHEIU(PUKU XUMHUH KaK HayKd, OCO3HaHMs €€ poju B (OPMHPOBAHUH PALMOHAIBHOTO
HAyYHOTO MBIIIJICHUS, CO3JaHUU IIEIOCTHOTO MPEJCTaBICHUS 00 OKpYXKAIOIeM MHUpE KaKk O €IUHCTBE
MPUPOJIGI M 4YeJIOBEKa, B TMO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEH M pPElIeHWH IMPOOJeM COXpaHCHHS
MIPUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTH B 0CO00OM 3HAYUMOCTH XUMHUHM Ui COBPEMEHHOW [MBWIM3AlMUA: B €8
T'YMaHUCTHYECKOW HAMpaBICHHOCTH W BaXKHOUM POJH B CO3JIaHUHM HOBOW 0a3bl MaTepHalbHON KYIbTYpHI,
pelIeHn: TI00ATBHBIX MPOOJieM YCTOWYMBOTO pa3BUTHUS YEIOBEYECTBA — CHIPHEBOW, IHEPrEeTHUECKOM,
MUIIEBOM U SKOJOTMUYECKON 0e30MacHOCTH, B Pa3BUTUU MEAUIIUHBI, 00ECIIEYEHUH YCIOBUN YCIIEIIHOTO
TpyJa U SKOJOTHYEeCKH KOM(DOPTHOH KM3HH KaKIOTO UieHa 00IecTBa;

€CTECTBEHHO-HAyYHOU TPaMOTHOCTH: MOHUMAHUS CYHUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIMOCOOHOCTH HWCIONb30BaTh MOJydaeMble 3HAHUS JUIS aHadn3a U OOBSICHEHUS
SIBJICHUW OKPYXAIOIIeT0 MHpa M TPOUCXOAAIIMX B HEM H3MEHEHUH, yMEHHUs JAelaTh 0O0OCHOBAaHHEBIE
3aKJIFOUEHHUs] Ha OCHOBE HAy4YHBIX (PAKTOB M WMEIONIMXCS JAHHBIX C IENBI0 TMOJY4EeHHUS JTOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITETTFHO HCIONB30BaTh XUMHUYECKHWE 3HAHUS Ui pelieHuss mnpobdiieM B
pEATbHBIX KU3HEHHBIX CHTYAIIHSIX;
MHTEpEca K MO3HAHUIO U MCCIIEA0BATEIbCKOM JEATENbHOCTH;
TOTOBHOCTU U CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpPa30BAHHUIO M CAMOOOPA30BAaHUIO, K AKTHBHOMY
MOJIy4EHUIO HOBBIX 3HAHUH 10 XUMHHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSIMU;
MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3JIMYHbIX cepax MpoPecCHOHATHHON NeITETbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMmeTHble pe3yiabTaTbl OCBOEHMsI y4eOHOTro mpeamera «XHMHsSD» Ha YpPOBHE CpPEIHEro
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

3HaYMMble U1 (OPMHPOBAHUS ~ MHUPOBO33PEHHUS  OOYYAIOIIUXCS  MEXKIUCIHUIIHHAPHBIC
(MexnpeaMeTHbIE) OOIICHAyYHbIE MHOHSTHS, OTPAXKAIOIIME IIEJIOCTHOCTh HAy4YHOW KapTUHBI MUpa U
CHGIII/I(bI/IKy MCTOIOB IMO3HAHHA, UCIHOJbL3YCMbBIX B CCTCCTBCHHBIX HayKaX (MaTepm{, BCIICCTBO, SHEPTIUA,
SIBJICHUE, TMPOIECC, CUCTEMa, HAy4YHBIM (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
WCCIIeIOBAaHUE, HAOIOICHUE, H3MEPEHUE, SKCTICPUMEHT U JIPYTHUE);

YHUBEpCcaJbHble Yy4eOHble JeHCTBUS (IIO3HABaTeNIbHbIE, KOMMYHUKATUBHBIE, pPETYJISTUBHBIE),
obecnieunBaroue GOpMHPOBaHHE (PYHKIIMOHAIBHOW TPAMOTHOCTH M COLMAIBHONW KOMIIETEHIIUU
00yJaroImXcs;

CIOCOOHOCTh OOYJArOIIMXCS MCIIOIh30BaTh OCBOCHHBIE MEKUCIMILTHHAPHBIE, MUPOBO33PCHUYCCKHE
3HAHUS U YHUBEpCAJIbHbIE YUeOHbIE IEHCTBUS B IIO3HABATENBLHOM U COLIMAIbHON MPAKTHKE.

MeranpenMmeTHbIe pE3yIbTaThI OTpaXaroT  OBJIAJCHUE YHUBEPCAIIBHBIMUA yu4eOHBIMHU
IMO3HaBaATCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU }IeﬁCTBHﬂMH.

OBJIaZIeHI/Ie YuuB€EpCaJdbHbIMHU y‘leﬁHl)lMl/l MMo3HaBaTCJIbHBIMU HeﬁCTBHHMH:

1) 6a3oBble JorMYecKHUe AeHCTBUS:

CaMOCTOSITENBHO (POPMYITUPOBATH M aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OTIPENIETIATh IEIU JCATEIHHOCTH, 3a/laBasl MapaMeTpbl U KPUTEPUH WX JTOCTH)KCHHS, COOTHOCUTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJICHHBIMU 1EJISIMU;

WCIIOJIb30BaTh MIPU OCBOCHHWM 3HAHHWH MPUEMBI JIOTHYECKOTO MBIIIJICHUSI — BBIJACIATh XapaKTepPHbIE
MPU3HAKK TIOHATHUA M YCTAHABJIMBATH MX B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE TOHATHS IS
0OBSICHEHUS OTJICIBHBIX (DAKTOB U SIBJICHUMH;

BBIOMPATh OCHOBAHMS M KPUTEPHUHU IS KJIaCCU(UKAIIUU BEIIECTB U XUMUYCCKUX PEaKIIHi;

yCTaHaBJIUBATh MPUYNHHO-CIICICTBEHHBIC CBSI3U MEXKIY U3YYaeMbIMU SIBJICHUSIMU,

CTPOHUTH JIOTMUECKHE pacCYyXICHUsI (MHAYKTUBHBIC, IEAyKTHUBHBIC, IO AaHAJIOTHH), BBISBIIATH
3aKOHOMEPHOCTH M TPOTHUBOPEUHS B pacCMaTPUBAGMbIX SBICHUAX, (OPMYIHPOBATh BHIBOABI U
3aKITFOYCHUS;

MPUMEHSATHh B IMpOliecce MO3HAHMSI, UCIOIb3yeMble B XUMHUU CHUMBOJIMYECKUE (3HAKOBBIE) MOJEIH,
mpeoOpa3oBbIBaTh MOJCIBHBIC MPEJACTABICHUS — XMUMHYECKUH 3HAaK (CUMBOJI) DJIEMEHTA, XHMHYECKas
dbopmMyna, ypaBHEHHE XUMUYECKOW PEaKIIMU — MPU PEIICHUH y4eOHBIX O3HABATENbHBIX U MPAKTUYECKUX
3a/1a4, TPUMEHATh Ha3BaHHBIC MOJECIbHBIC TPEJACTABICHUS IS BBISBJICHHS XapaKTEPHBIX IMPU3HAKOB
M3Yy4aeMbIX BEUIECTB M XUMUYECKUX PEAKIIHIA.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE IeliCTBHS:

BIIaJIETh OCHOBAMH METO/IOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHil;

dbopMynupoBaTh IeM W 33aJa4d UCCIEeIOBaHUs, MCIOIb30BaTh MOCTABIECHHBIE U CAMOCTOSTEIBHO
chopMynUpOBaHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA TMO3HAHHUS W OCHOBBI s (HOPMUPOBAHUS
TUMOTE3bI 0 TPOBEPKE MPABUIBLHOCTH BBICKA3BIBAEMBIX CYXKICHUH;

BIIa/IETh HABBIKAMH CAMOCTOSTEIBHOTO IIAHMPOBAHUS U MIPOBEJACHHS YICHHUECKUX IKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHS HAOMI0IaTh 3a XOJOM TIpOIlecca, CAMOCTOSTEIBHO IPOTHO3UPOBATH €0
pe3ynbTaTr, (OpMyIUpoBaTh OOOOIIEHHS U BBIBOJABl OTHOCHUTENHHO JIOCTOBEPHOCTH PE3YIhTATOB
UCCIIeIOBAHUS, COCTABISITH 000CHOBAHHBIN OTYET O MPOJICTAHHOM paboTe;



npuoOpeTaTh OIBIT YYCHUYECKOW HCCIEI0BATEIbCKOW W TPOEKTHOHM NESTEIBHOCTH, MpPOSBIATH
CMOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB peIIEHHUsS NPaKTHUECKUX 3a/ad,
IIPUMEHEHHIO PA3JIMYHBIX METOJIOB I0O3HAHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3IMUYHBIX HCTOYHMKAX HHPOpManuu (HaydHO-TIOMYNISApHAs JHUTEparypa
XMMHUYECKOTO COJepKaHUs, CIPAaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), aHaau3upoBaTh WHPOPMALUIO
pa3NUYHBIX BHAOB M (OpM TpEACTaBICHMS, KPUTUYECKH OIICHMBAaTh €€ JIOCTOBEPHOCTh H
HENPOTUBOPEUNBOCTD;

(dbopMynHpOBaTh 3aMPOCHl U MPUMEHATH Pa3IMYHbIE METOJBI NMPH MOUCKE M 0TOOpe MH(OpMAaLUH,
HEOOXOAMMOM ISl BBITIOJTHEHHSI yIeOHBIX 3a/1a4 OTPEACIEHHOTO TUTIA;

nproOpeTaTh OMBIT HCIOIH30BaHN HH()OPMAITHOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIA U Pa3IMIHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAJIbHYIO (GOpMY MpeAcTaBiieHus HH(opManuu (CXeMbl, rpapukwy,
JarpamMMmsl, TaOJIUIBI, PUCYHKH U IPYTHE);

UCI0JIb30BAaTh HAy4YHBIH f3BIK B Kaue€CTBE CpEICTBAa IpHU paboTe ¢ XUMHUYECKOW HH(OpMaluen:
NPUMEHATh MEXIpeaMeTHble ((u3nueckue M MaTeMaTUYecKue) 3HAKM U CHUMBOJBI, (OpPMYIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATJISIAHOCTH.

OBiajeHHe YHMBePCAJIbHBIMM KOMMYHMKATHBHBIMHU A€l CTBUSIMU:

3a/laBaTh BOIPOCHI M0 CYIIECTBY OOCYKJaeMoil TeMbl B XOJ€ JAuajora W/WiIM JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (HOPMYIUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIHLHO BBIMOIHEHMS NPEI0KEHHON
3a/1auu;

BBICTYNaTh C Tpe3eHTalueld pe3yiabTaTOB II03HABATEIbHOM  JIEATENBHOCTH, IOJIy4E€HHBIX
CaMOCTOSITEJIBHO HJIM COBMECTHO CO CBEPCTHMKAMU IPU BBIMOJHEHUM XHUMHMUYECKOTO SKCIEPUMEHTA,
MIPAKTUYECKON pabOThI MO MCCIEJOBAHUIO CBOMCTB N3y4aeMbIX BELECTB, peaIu3allii yUeOHOTO IPOEKTa U
(GopMynHpOBaTh BBIBOJBI MO pe3yJabTaTaM IMPOBEAEHHBIX UCCIECIOBAHUN IyTEM COTJIACOBAHUS MO3ULMH B
X0J1e 00CYXICHHUS 1 0OMEHa MHCHUSIMHU.

OniaieHNe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMH el CTBUSIMU:

CaMOCTOSTEJIBHO TUIAHUPOBATh U OCYIIECTBIISATH CBOKO INO3HABATENIbHYIO JEATEIBHOCTD, ONPEAEIss
e€ LleIM U 3aJjaui, KOHTPOJIMPOBATh U MO0 Mepe He0OXO0AUMOCTH KOPPEKTUPOBATh IpelaraeéMblil aropuT™
JEUCTBUI NPHU BBINOJHEHUM y4eOHBIX M MCCIIEJOBATENbCKUX 3aJad, BbIOMpaTh HauOoiiee 3(hGeKTUBHBIN
crnoco0 UX pelIeHus ¢ y4TOM MOTy4eHHs] HOBBIX 3HAHUH O BEIECTBaX M XMMHUYECKHX PEaKIUsX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH AEATEIIbHOCTH Ha OCHOBE CAMOAHAJIM3a U CAMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHHs Kypca «OpraHuyeckas XUMHsD» OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUNA O XMMUYECKON COCTaBIIAIONICH €CTeCTBEHHO-HAYYHOM KapTHUHBI
MUPa, POJIM XMMHUHU B NMO3HAHUU SBJICHUN MPUPOJIBI, B POPMUPOBAHUM MBIIUICHUS U KYJIbTYphl JIUYHOCTH,
e€ (QYHKIIMOHAIBbHON IPpaMOTHOCTH, HEOOXOJUMOM JUIsl pelleHus] MPAaKTUYECKUX 3aJad U HKOJOTHYECKH
000CHOBaHHOTO OTHOILIEHHS K CBOEMY 3/10POBBIO U IPUPOJTHON Cpesie;

BIIQJICHUE CUCTEMOM XUMHWYECKMX 3HAHHH, KOTOpas BKJIIOYAET: OCHOBOIOJAraroUIue TMOHATUS
(XMMMUYECKHI ~ 3JIeMEHT, aTOM, DJJEeKTpOHHas  00ojoYka  aTOMa,  MOJIEKyJa,  BaJ€HTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCTh, XUMUYECKasi CBA3b, CTPYKTypHas (opmyina (pa3BEpHyTas W COKpamiéHHas),
MOJIb, MOJIApHasl Macca, MOJIIpHBIH OOBEM, YriepoJHBIA CKeleT, (yHKIMOHAIbHAs TpyINa, paaukal,
U30MEpHsl, U30MEPBI, TOMOJIOTUYECKHI PpsAJl, TOMOJIOTH, YIJI€BOJOPOAbI, KUCIOPOJ M a30TCOJEpKalIue
COEIMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COEAVHEHHUS); TEOPUU U
3aKOHBI (TEOpHs CTPOCHUS OpraHndeckux BemecTs A. M. ByTnepoBa, 3ak0H cOXpaHEHHUs! MacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKMM SI3bIK XHMHHU; MHPOBO33PDEHUECKME 3HAHHUA, JIEKAIlME B OCHOBE



MOHUMAHUS TMPUYUHHOCTH U CHUCTEMHOCTH XWMHUYECKUX SIBJICHUU, (PAKTOJIOTMYECKHE CBEACHHUS O
CBOMCTBaX, COCTaBe, MOJYYCHUH U OE30IaCHOM HCIOJb30BAaHWU BAKHEUIINX OPraHMYECKHX BEIIECTB B
OBITY M IPAKTUYECKON AEATEIbHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUI BBISBIATH XapaKTepHbIE MPHU3HAKH TOHATUH, YCTAaHABIMBATh HX
B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME IOHATHS IPU ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLEHUN OPTAHUYECKUX COCTUHECHUN;

cOPMHUPOBAHHOCTh ~YMEHHH HCHOJB30BaTh XMMHYECKYI0 CHMBOJIMKY JUISI  COCTaBIICHHS
MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOW) (OpMynT OpraHMYecKuX BEUIECTB U
YpaBHEHUH XMMMUYECKHUX pEakUuid, H3roTaBiIMBaThb MOJEIM MOJIEKYJ]l OpPraHMYECKUX BEIECTB s
WUTIOCTPALMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOECHHUS;

c(OPMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIC)KHOCTh M3YyYEHHBIX OPTaHUYECKUX BEIECTB
M0 UX COCTAaBY M CTPOCHHIO K OMPEICIEHHOMY KJacCy/Tpymme cCoeAnHEHHH (yriieBOIOPOIbI, KUCIOPOA U
a30TCOJIEpIKAINEe COCIUHEHUS, BBICOKOMOJIEKYJISIPHbIE COEAMHEHHS), JaBaTh MM Ha3BaHMA IO
cucremarnueckoir HomeHknatype (IUPAC), a Taxke NpUBOIUTH TPUBUAIBHBIC HAa3BaHHS OTACIBHBIX
OpraHMYeCKUX BEIIeCTB (STWJIEH, MPONWIEH, aleTWUJIeH, JSTWICHIJIMKOJb, TJIUUEPUH, (EHOII,
dbopmanpaeruy, aueTanbAeruja, MypaBbUHAs KHUCJIOTa, YKCYCHas KHCIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBAs KUCIIOTA, III0K03a, PPyKTO3a, Kpaxmall, HeJI0103a, TIIMIUH);

c(OpPMUPOBAHHOCTh YMEHMSI ONPEIENIATh BUIbl XUMUYECKOM CBSA3M B OPraHUYECKHX COEIUHEHMSIX
(omHApHBIE U KpaTHbBIE);

c(OpPMUPOBAHHOCTh YMEHUSI MPUMEHAThH MOJI0KEHHUS] TEOPUH CTPOEHHUS OpraHMYECKHUX BELIECTB A.
M. BytnepoBa s OOBSICHEHMs] 3aBHUCHMOCTH CBOICTB BEIIECTB OT MX COCTaBa U CTPOEHHUS; 3aKOH
COXPaHEHHUSI MacChl BELIECTB;

cOpMUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh COCTaB, CTpOEHHE, (U3NYECKUE MU XUMHUYECKHE
CBOMCTBa TUIMYHBIX MPEJICTABUTENECH PA3IUYHBIX KJIACCOB OPraHUYECKHUX BEIIecTB (METaH, 3TaH, ITUJICH,
MPOMWICH, aleTuieH, OyramueH-1,3, merunOyraaueH-1,3, OEH30JI, METaHOJ, 3TAHOJ, STUJICHTJIUKOJIb,
TIIMLEpUH, (eHosl, aleTaabAeruil, MypaBbUHas M YKCYCHasl KHCJIOTBI, TJIOKO3a, Kpaxmai, LeJUII0J03a,
AMUHOYKCYCHasi KHCIJIOTa), WJUIIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXJIYy HHUMH YpaBHEHHSIMHU
COOTBETCTBYIOIIUX XMMHYECKUX PEAKIMH C UCMOJBb30BAaHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb MCTOUYHUKH YIIIEBOJOPOJHOTO ChIphs (HE(TH,
NPUPOAHBIN Ta3, Yyroyib), CHOCOObI HMX TNepepadOTKM U NPAKTHUECKOE MPUMEHEHHE MPOIYyKTOB
nepepaboTKH;

cOpPMUPOBAHHOCTh YMEHHUN NPOBOJUTH BBIYMCICHHUS 10 XHMHUYECKUM YpaBHEHHSIM (Macchl,
00bEMa, KOJMYECTBA HCXOJHOTO BEIECTBAa WM MPOAYKTa pPEaKlIMHU IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIIH);

cOpMUPOBAHHOCTh YMEHUH BJIa/IeTh CUCTEMON 3HaHUN 00 OCHOBHBIX METO/IaX HAYYHOTO MO3HAHUS,
UCIOJIb3YeMbIX B XMMHUHU NIpPU U3YYEHUH BEUIECTB U XUMHMUYECKUX SBIICHUH (HaONIIoleHue, M3MepeHue,
AKCIEPUMEHT, MOJICTIHUPOBAHUE), UCIIOJIb30BAaTh CUCTEMHbIE XUMUUYECKUE 3HAHUS I IPUHATHS PELICHU B
KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHHH COOMIOAATh TMpaBWia TMOJIb30BAHHMS XUMHUYECKOW TMOCYAOH U
nabopaTopHbIM 00OpyIOBaHMEM, a TaKXkKe IMpaBWiia OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHM C
WHCTPYKIIUSMU TIO BBITIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH ITUIAHUPOBATh U BBIMOJIHATh XUMUYECKUN 3KCIIEPUMEHT (IIPEBpaLeHUs
OpPraHMYECKUX BEIECTB NPU HArPEBAHWM, MOJIYYEHHE STHIIEHA M W3YYEHUE €r0 CBONCTB, KaUECTBEHHBIE
peaKkIMyu OPraHWYEeCKUX BEILIECTB, JCHATypalus OEJIKOB NPH HAarpeBaHHUM, I[BETHbIE pPEaKkIHUU OEJIKOB) B
COOTBETCTBUH C INpaBWJIaMH TEXHMKHM O€30MaCHOCTH HpU OOpAaIeHWH C BEIIECTBAMHU U JIAOOPaTOPHBIM
00OpyZI0BaHUEM, TPEACTABIATH Pe3yabTaThl XUMHUYECKOTO SKCIEpUMEHTa B (OopMe 3aluCH YpaBHEHUH
COOTBETCTBYIOLINX peakuii 1 (GopMyIHpOBaTh BBIBOIbI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHUUYECKH aHAJIM3UPOBATh XUMHUECKYIO HH()OPMAINIO, MOJTydaeMyto
U3 pa3HbIX UCTOYHUKOB (CpeaCTBa MAacCOBOM nHpopmanuu, IHTEpHET U ApYIrux);

c(OPMHUPOBAHHOCTh YMEHUU COONIOJAaTh MpaBUiia 3KOJOTMYECKH Leeco00pa3sHOro MOBEACHUS B
ObITY U TPYIOBOW JAEATEIIBHOCTU B LENSAX COXPAHEHHUS CBOETO 3JI0POBbSI M OKPYXKaIOLIeH MpUpOTHON



Cpelbl, OCO3HaBaTh OIACHOCTb BO3ACUCTBUS HA JKMBBIE OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMAas cMbica mokazatens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIIEHUS U
IIPEAOTBPALLEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJI0BEKA;

U1 0OYYaOUINXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBbSI: YMEHHUE MPHUMEHATh 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOAAX II0O3HAHMS BEIIECTB U XUMHUUYECKUX SIBJICHUN;

IUISL CJIETIBIX U CTa00BUAANIMX O0YYaIOIUXCS: YMEHHE HCIOJIb30BaTh PEJIbe(hHO-TOUECUHYIO0 CUCTEMY
o0o3nauenwuii JI. bpaiins Ui 3anucu XUMHYECKHX (GOPMYIL.



11 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «O0Ias 1 HeopraHudeckasi XUMUsD) OTPaXKaIoT:

cOPMHUPOBAHHOCTh MPEJCTABICHHUIA: O XUMHUYECKOW COCTaBIISIIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIM XUMUU B MMO3HAHUU SIBICHUN TPUPOJIBI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYPHI
JTUYHOCTH, €€ (DYHKIMOHAIBLHOW TpaMOTHOCTH, HEOOXOAWMOW JUIS PEIICHUs MPAKTUYeCKHX 3a7ad u
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U IIPUPOTHON CpEJIe;

BJIQJICHUE CHUCTEMOM XWMHMUYECKHX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJAraloIine TMOHITHS
(XMMHYECKHI DJIEMEHT, aTOM, W30TOI, S-, P-, - 3JeKTpOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIDHBIM  O0BEM, BAJIEHTHOCTb, 3JEKTPOOTPHUIIATEIHHOCTh, CTEMEHb OKHCIICHHS, XHUMHUYECKas CBS3b
(koBasieHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOJHAs), KPUCTAJUTMYECKAas PEIIETKA, TUIBI XUMHUYECKHX
peaKkiuii, pacTBOpP, JJICKTPOJUTHI, HEIICKTPOJIUTHI, IJICKTPOJUTHUYECKAS TUCCOIMAIUSA, OKHCIUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIINU, XUMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (Teopus
3IEKTPOJIUTUYECKON Jucconranuu, nepuoandeckuii 3akod . M. MenaeneeBa, 3aKOH COXpaHEHHSI MacChl
BEILIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHHS SYHEPTUM TMPU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAI[ME B OCHOBE MMOHUMAHUS TPUUYUHHOCTH
U CUCTEMHOCTH XUMUYECKHUX SBJICHHH, ()aKTOJOTUYECKUE CBEACHHS O CBOMCTBAX, COCTABE, MOJYUCHUH U
0€30MacHOM  HCMOJIb30BaHUU BOKHEHIIMX HEOPraHWYECKUX BEHIECTB B OBITY H TMPAKTHUYECKOU
JESITETHHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHMM BBISBIIATh XapaKTepHbIE TPU3HAKK TMOHSATHN, YCTAaHABIMBATH MX
B3aMMOCBSI3b, HCIIOJIH30BaTh COOTBETCTBYIOIINE TIOHITHS MPU OMUCAHUW HEOPTAaHMYECKHX BEIIECTB M UX
MIpEBpAIICHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJB30BaTh XMMHYECKYI0 CHMBOJIUKY JUIsI COCTaBJICHHUS (opmyn
BEIIIECTB M YPAaBHCHUN XUMUYECKUX peakiuid, cucremarnieckyro HoMeHknarypy (IUPAC) u TpuBnanbpHbIC
Ha3BaHMsS OTACNIBHBIX HEOPraHWYECKUX BEUIECTB (yrapHbld ra3, YIJIEKUCIBIA ra3, aMMHak, raméHas
U3BECTb, HEraléHas U3BECTh, MUTHhEBAsI CO/IA, TUPUT U IPYTHE);

cOpPMHUPOBAHHOCTh YMEHHMH ONpeAeNsiTh BaJCHTHOCTb W CTENEHb OKHCIEHUS XUMHYECKHX
AJIEMEHTOB B COEAMHEHHUAX PA3JIMYHOIO COCTaBa, BHUJ XHUMHYECKOW CBS3M (KOBaJIEHTHAs, HOHHafi,
MeTajin4yeckasi, BOJOPO/IHAsA) B COCIUHEHMSX, TUIl KPUCTAIIMYECKOW PEIIETKH KOHKPETHOIO BEllecTBa
(aToMHasi, MoOIEKyJaspHAs, WOHHAs, MeETaJUIMYecKas), XapakTep Cpelsl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCTUHECHU;

cOpMUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAJUICKHOCTb HEOPraHUYECKHX BELIECTB MO HX
COCTaBY K ONpEIEIEHHOMY KIIAcCy/TpyINIe COCTUHEHHI (MPOCThie BElIeCTBA — METAJIbl U HEMETaJlIbl,
OKCH/Ibl, OCHOBaHHMsI, KUCIOTHI, aM(QOTEPHBIE THPOKCUIbI, COJIH);

cOpMUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoaudeckoro 3akona JI. M. MengeneeBa u
JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIBHYIO U POTHOCTHYECKYIO (DYHKIIHH;

chOpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHYECKHX
anemeHToB 14 mnepuonoB Ilepuogmueckoil cucrembl xumuyeckux siaeMeHToB [[. WM. Menneneesa,
UCIIOJIb3Ys TIOHATHS «S-, P-, O-3JIEKTPOHHBIC OpPOHMTAINY, «IHEPreTHUYECKHE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB XMMUYECKUX AJIEMEHTOB U UX COCAUHEHUH 0 MEepUoiaM U TpyInrnam
[Tepuonnueckoy cucremel XuMudeckux anemMeHToB . M. Menzaeneesa;

chOpMUPOBAHHOCTh YMEHHI XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA
HEOPraHMYECKHX BEIECTB PA3JIMYHBIX KIIACCOB, MOATBEPXKAATh CYIIECTBOBAHME TI'€HETHYECKOW CBS3U
MEK/ly HEOPTraHMYECKMMU BELECTBAMU C MIOMOIIbIO YPAaBHEHHI COOTBETCTBYIOLIMX XUMHUECKUX PEAKIIMIA;

chOpMUPOBAHHOCTh YMEHHUS KIacCU(PUIIUPOBATH XUMUYECKUE PEAKIUHU IO Pa3IMYHBIM IpPU3HAKAM
(duciny W CcoCTaBy pearupyromiuxX BeHIECTB, TEMI0oBOMY d3(QeKxTy peakiuu, U3MEHEHHIO CTeleHen
OKHCJICHUS DJIEMEHTOB, 00OpPAaTUMOCTHU PEAKIINH, YIACTHIO KaTallu3aTopa);

chOpPMUPOBAHHOCTh YMEHUW COCTABISTh YPaBHEHHsI pPEAKIHM pa3TUYHbIX THUIIOB, TOJHBIE U
COKpaIEHHBIEC YPaBHEHUS PEaKINii HOHHOTO OOMEHA, YUUTBIBAs YCIOBHSI, PU KOTOPBIX 3TH PEAKITUH HIYT
JI0 KOHIIA;



chOpPMHUPOBAHHOCTh YMEHUN TMPOBOIUTH PEAKIMH, TOATBEPXKAAIONINE KAUYeCTBEHHBIA COCTaB
Pa3IMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIINE B BOTHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHUU PACKPBIBATH CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKIni
MOCPEJICTBOM COCTABIICHUS JIEKTPOHHOTO OajaHca ITHX PEaKIIHii;

cOPMHUPOBAHHOCTh YMEHUH OOBSCHATH 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW pEaKmuu OT
pa3NUYHBIX (PAKTOPOB; XapaKTEp CMEIICHUS XUMUYECKOTO PABHOBECHS B 3aBHCUMOCTH OT BHEITHETO
BozaeictBus (mpunuun Jle larense);

cOPMHUPOBAHHOCTh yMEHUH XapaKTePU30BaTh XHUMHYCCKHE TIPOIIECCHI, JICKAIIHE B OCHOBE
MIPOMBIIIIJICHHOTO TOJTYYCHUS CEPHOW KUCIIOTHI, aMMHUaKa, a Takke chopMUPOBAHHOCTH MPEICTABICHUN 00
OOIIUX HAYYHBIX MPUHIUTIAX U YKOJOTHICCKUX MPOOIEMaX XUMUIECKOTO IPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHHU MPOBOJUTEH BBIYUCIICHUS C MCIIOJIb30BAaHUEM IMOHSITHS «MAaccoBast IOJIs
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPH XUMHYECKUX PEAKIIMSIX, MAcChl BEIIECTBA WU
00bEMa Ta30B MO0 W3BECTHOMY KOJIHMYECTBY BEIIECTBA, MAacce€ WM OOBEMY OJHOTO W3 YYaCTBYIOIIHUX B
peakiMy BEIIECTB, TEIIOBOro 3(derra peakiryd Ha OCHOBE 3aKOHOB COXpPAaHEHHUsS MacChl BEIECTB,
MIPEBPAICHUS U COXPAHEHUS YHEPTUH;

chOpMUPOBAHHOCTh YMEHUN COOMIOJATh TMpaBWjIa TOJIb30BAHUS XUMUYECKOW TMOCYION W
abopaTOpHBIM 000pPYIOBAaHUEM, a TakKe TMpaBuiia OOpalleHusi ¢ BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH TI0 BBITIOJTHEHHIO JTA00PATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH TIJIAHUPOBATH M BBIMOJHATH XHMUYECKUN IKCIIEPUMEHT (pa3iioKeHHE
MepOKCHJIa BOJOPO/Ia B MPUCYTCTBUH KaTaau3aTopa, ONpeeeHHe Cpebl paCTBOPOB BEIIECTB C TIOMOIIBIO
YHUBEPCAIBHOTO HWHIWKATOPA, BJIMSIHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XHMHUUYECKOW pPEaKIIUH,
peakIy HOHHOTO 0OOMEHa, Ka4eCTBEHHBIC PEAKIIMU Ha Cylb(arT-, KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATHOH
aMMOHHMSI, pellieHne IKCIEPUMEHTAIbHBIX 33/1a4 10 TeMaM «MeTamnsy u «HeMerannb») B COOTBETCTBUU C
MpaBUJIaMUA TEXHUKH O€30MMAaCHOCTH TP OOpAIllEHWH C BEIIeCTBaMHU M J1a0OPaTOPHBIM O0OpYIOBAaHHEM,
MPEJICTaBIATh PEe3yAbTaThl XUMUYECKOTO IKCIEpUMEHTa B (opMe 3alucHu YpaBHEHHM COOTBETCTBYIOLIUX
peakuuii 1 GOpMYIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTUUYECKU aHATU3UPOBATH XUMUUECKYIO0 HH(POPMAIIHIO, TOTyJaeMYyI0
U3 pa3HbIX UICTOYHHUKOB (CpeICTBa MACCOBOM KOMMYHUKALUU, IHTEpHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHUI COOIOATh IMpaBUiia IKOJIOTUYECKH IIeIeCO00pa3HOTr0 MOBEICHUS B
ObITY U TPYIOBOM [EATEIBHOCTH B LIENSAX COXPAHEHHS CBOETO 3/I0POBBS M OKPYXKAlOIIeH MPUPOIHON
Cpelbl, 0CO3HAaBATh OMACHOCTh BO3JCHCTBHS HA YKMBBIE OPraHU3MbI ONPEAEIEHHBIX BELIECTB, MOHUMAs
cmbicn nokazatens [1/IK, noscHaTe Ha npumepax cnocoObl yMEHbIIEHUS U MPEAOTBPAILEHUSI UX BPETHOTO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

Ui 00y4arolUXCcs C OTPAHUYCHHBIMU BO3MOXKHOCTSMHU 3/I0OPOBBS: YMEHHE MPUMEHSTH 3HaHUS 00
OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHU;

JUISL CJICTIBIX M CIa0OBHUAALIMX OOYYAIOMIMXCS: YMEHUE HCIIONIb30BaTh PeIbe(hHO-TOUCUHYIO CUCTEMY
o6o3navenuii JI. bpaiins s 3anucu XuMu4eckux Gopmyi.
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18

MuoroartoMHEBIE
CIIUPTHI: dTUJICHTJIMKOJIb
U TIMLEPUH

19

@DeHoJI: CcTpoeHue




MOJIEKYJIbI, (PU3NIECKUE
U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE

20

AJbBIETUIbL:
dbopmanmpaeTUI U
aneTalbpaerua. AneTod

21

OnIHOOCHOBHBIE
IpeJeIbHbIE
KapOOHOBBIC KHCIIOTHI:
MYpaBbUHAas U YKCyCHas

22

[IpakTueckas pabota
No 2. «CpoiicTBa
pacTBOpa YKCyCHOM
KHCIIOTBD»

23

CreapuHoBas u
OJIEMHOBAs KUCJIOTHI,
KaK MpeACTaBUTETN
BBICIINX KapOOHOBBIX
KHUCIIOT

24

Mpb1a Kak coau
BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOLIEe
JNEUCTBUE

25

Crnoxubie 2(pupbI Kak
MIPOU3BO/IHBIC
KapOOHOBBIX KHCIIOT.
I'uaponu3 cinoKHBIX

a¢hupoB

26

Kupsl: runposms,
MIPUMEHEHHE,
Ouosoruyeckas poiib
KUPOB

27

VrieBoabl: coOCTas,
Kiaccuukaus.
Baxneiiue
MIPEJICTAaBUTEIIHN:
TIII0K03a, PPYKTO3a,
caxaposa

28

Kpaxman u nemntonosa
KaK IPUPOJIHBIE
MIOJINMEPBI

29

KonTtponsHas pabota o




paszzneny
«Kucnmopoacoaepxaine
OPraHu4eCcKue
COCIMHECHUS»

30

AMWHBI: METHJIAMUH U
AHUWJINH

31

AMWHOKHCIIOTHI KaK
am(oTepHbIe
OpraHUYeCcKue
COEIUHEHHS, UX
OMOJIOrMYECKOe
3gageHue. Ilentuant

32

benku xak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE
COETMHEHUS

33

OCHOBHBIE TIOHSITHSA
XUMHUHA
BBICOKOMOJICKYJISIPHBIX
COCAUHCHHI

34

OCHOBHBIE METOIEI
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COECIUHEHU.
[lnacTmaccel, kKay4yku,
BOJIOKHA

OBILIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34




11 KJIIACC

n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJbHBIE

Bcero
padoTsbI

IIpakTHYeckue
padoThI

Jara
H3YYeHH S

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibH
ble pecypchl

XUMUYECKUH JIEMEHT.
AToM. DieKTpoHHAas
KOH(UTypamnus aTOMOB

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3JIEMEHTOB
. W. Menneneesa, ux
CBS3b C COBPEMEHHOMN
TEOPUEN CTPOCHUSI AaTOMOB

3aKOHOMEPHOCTH
M3MEHEHNS CBOMCTB
XUMHYECKUX DJIEMEHTOB U
UX COCIUHEHHUH 1O
rpymnmnam v mepuoiaM.
3HaueHne
MEePUOANYECKOTO 3aKOHA U
CHCTEMBI XUMHYSCKHIX
anemenToB . 1.
MenneneeBa B pa3BUTHH
HAaYKH

CrpoeHue BelecTna.
XuMuyeckas CBI3b, €€
BU/JIbI; MEXaHU3MBI
00pazoBaHUs KOBAJICHTHOM
cBs3u. BomopoaHas cBs3b

BanenTHOCT®D.
DIIEKTPOOTPUIIATETLHOCTb.
CreneHb OKHCIICHUS.
BemecTBa MonekynspHOTo
1 HEMOJIEKYSPHOTO
CTPOCHHS

IlonsTHE O AUCTIEPCHBIX
cucreMmax. MctuHHbIe 1
KOJUIOUJHBIE PACTBOPHI.
MaccoBast 10151 BelecTBa
B pacTBOpe

Knaccudukarus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCIUHEHUH.
I'eneTnueckas CBI3b
HEOPraHMYECKUX BEIECTB,




Pa3JINIHBIX KJIACCOB

Knaccudukarus
XUMHUUYECKUX PEAKLIUH B
HEOPraHUYECKOU U
OPraHU4eCKOM XUMHUH.
3aKoH COXpaHEHHUs MacChl
BEILIECTB; 3aKOH
COXpaHEHUs U
MIpEeBpaICHUs JHEPTUU
MPU XUMUYECKUX
peakimsx

CKOpoCTb peaxiui.
OOpaTumble peaxiuu.
XUMHUYECKOE PAaBHOBECUE

10

[IpaxTrueckas padota Ne
1. «BinusiHME pa3IMYHbIX
(akTOpOB Ha CKOPOCTH
XUMHUYECKON PEaAKIIUN»

11

DJIEKTPOJIUTHYECKAS
nuccormanus. Ilorsrue o
BOJIOPOJTHOM TTOKa3aTese
(pH) pactBopa. Peakuuu
HMOHHOTO 0OMeEHa.
IM'maponn3 opraHnyeckux u
HEOPraHMYECKUX BEIIECTB

12

OKHCIIUTEIIBEHO-
BOCCTaHOBHUTEILHEIE
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACIIJIAaBOB U
pacTBOPOB COJIEH

13

KonTponbhas pabora no
pazneny «Teopernueckue
OCHOBBI XUMUI

14

MeTannsl, UX IOJ0KEHHE
B [lepunoanyeckoii
CHCTEME XMMHYECKUX
anemeHToB /[l. W.
MeHpeneeBa u
0COOEHHOCTH CTPOEHUS
atoMoB. OOmme
(buznueckue cBocTBa
METAaJlJIOB

15

CrinaBel METAJIOB.
DNEKTPOXUMHUYECKUN PsifL
HaNpsHKCHUH METaUIOB

16

XUMHUYECKHE CBOUCTBA
BaXHEUIINX METAJIOB




(HaTpuii, KK, KaJIbLIHA,
MarHui, aJlOMUHUN) U UX
COCJIMHECHU I

17

XUMHUYECKUE CBOUCTBA
XpoMa, MeJI U UX
COeIUHEHUN

18

XHUMHYECKHE CBOUCTBA
LIMHKA, JKeJIe3a U UX
COeqUHEHUN

19

[Ipaktuyeckas padora Ne
2. "Pemenne
AKCTIIEPUMEHTAIBHBIX
3a7a4 1o TeMe
«MeTtauie»"

20

Hemerannsl, ux
MIOJIOKEHHE B
[Tepnoanueckoii cucreme
XAMUYECKUX JIEMEHTOB
. Y. Menneneesa u
0COOEHHOCTH CTPOCHHUS
aTOMOB

21

®u3nyecKkue CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIHS
HEMETAJIJIOB (Ha MpUMepe
KHCIIOPO/1a, CEPBI,
dbocdopa u yrmepoaa)

22

XUMHUYECKHE CBOMCTBA
raJOreHOB, CEPhI U MX
COEOUHEHUN

23

XHUMHYeCKHE CBOMCTBA
azora, ocodpa u ux
COECOUHEHUN

24

Xumuueckue cBoiicTBa
yriaepoaa, KpeMHUS U UX
COEOUHEHUN

25

[IpumeneHne BaxKHEUIINX
HEMETAJJIOB U UX
COEeIMHEHUN

26

O06o06mIcHNE 1
CHCTeMaTHu3alus 3HaHuH
o teme «Hemerannsiy.
Breraucnenus mno
YPaBHEHUSIM XUMUYECKUX
peakuuii u
TEPMOXUMHUYECKHE
pacyeTsl

27

IIpakTtuyeckas pabora Ne




3. «Pemrenue
AKCIIEPUMEHTATBHBIX
3a7a4 1o TeMe
"Hemertanabl"»

28

KonTtponsHas pabora o
TeMaMm «MeTayuibD) 1
«HemeTtauis»

29

Heoprannueckue u
OpraHUYECKUEe KUCIIOTBHI.
Heoprannueckue u
OpraHMYECKHUEe OCHOBaHUS

30

AmpoTepHbie
HEOpraHW4YeCKue u
OpraHu4ecKue
COCIUHCHHS.
I'enermueckas CBA3b
HEOpPraHUYECKUX 1
OPraHMYeCKHUX BEIIECTB

31

Poins xumun B
oOecrneyeHn
9KOJIOTHYCSCKOH,
SHEPreTUYECKON U
MUIEBOI OE30MaCHOCTH,
Pa3BUTUU MEIUITUHBI

32

[Ipencranenus 06 oOmMMUX
HAYYHBIX TPUHIIATIAX
MTPOMBIIIIJICHHOTO
MOJTYYCHUS BaXKHEHIINX
BEIIECTB

33

Yenosek B MUPEC BEIICCTB
U MaTcpuajioB

34

XUMUS U 3I0pOBbE
YyeJoBeKa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






