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HOACHUMTEJIBHAS 3AIITMCKA

[Iporpamma 1Mo XuMuM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®depnepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBannu B Poccuiickoit denepamumy,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUs (pelrepalibHOil 00pa30BaTeIbHOM MPOrpaMMbI CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarensHoM cranaapre COO, ¢ yuérom Konuenmuu npenojaBanus y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®@exepanuu, peanu3yOMMX
OCHOBHBIC 00pa30BaTEJbHBIC MPOTPAMMBbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTeruu pasBUTHUSA
Bocriutanuss B Poccuiickoit ®enepanun Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIeIeHHUI0 o0Ien
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIMXCSA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIJIM KOHLIENTYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3aMMOOOYCIOBIECHHOCTH IIEJE€H, COJCp)KaHUs, PEe3yJbTaTOB OOY4YCHHS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe o0pazoBaHuE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIeo0pa3oBaTeabHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThl0 HX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBEpINAIONIMM JTAallOM pPEAIM3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOYEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OJTHU IIEHHOCTH
KacaloTCs MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHSI M OOMIEH KyJIbTYpbI
YeJIoBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY 3/I0pOBbIO U
IpUpOIHOH cpene. Peannsyercs XxuMuyeckoe o0pa3oBaHUE 00YyJarOIIMXCS HAa YPOBHE CPEIAHETO
o0miero oopazoBaHusl CpelCTBaAaMH y4eOHOro mpeaMera «XUMHUsS», COJAEpKaHUE U MOCTPOCHHUE
KOTOpPOTO OMNpENEICHbl B MpPOrpaMMe IO XHUMUU C Y4E€TOM CHeUUu(PUKUA HAyKH XUMUH, €
3HAU€HUs B MO3HAHUU MPUPOBI U B MaTEpUAIbHON KU3HU OOILECTBA, a TAaKXKe ¢ y4€TOM OOIIMX
HeNeil ¥ MPUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3JI€MEHT CHUCTEMbl €CTECTBEHHbBIX HayK UIpaeT 0coOyro poJib B COBPEMEHHOU
LUBUJIM3ALMHI, B CO3/IaHWH HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarollleM MUpPE KaK O €IMHCTBE MPUPOJIBI U YETIOBEKa, KOTOpoe (POPMUPYETCS B XUMHU
Ha OCHOBE IOHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHo B3auMOnEHCTBYST C JPYTMMHU €CTECTBEHHBIMM HayKaMM, XHUMHs cTaja
HEOTHhEMJIEMOI YacTbi0 MHUPOBOH KYJIbTYypbl, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOIO TpyAa U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHash XMMHUsl KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIEHUE INI00ANBHBIX MPOOJIeM YCTOMYMBOTO PAa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUUYECKOM, MHUIIEBON, HIKOJOTUYECKONW O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ 0OOLIMMM LEISIMM M TMPHHLUIAMH CpelHEero oOIiero ooOpa3oBaHuUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOy4arouIuxcs, HEOOXOJUMYIO UM ISt
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBnsiromiuMu - ipeaMeTra «XuMus» SBISIOTCS 0a3oBble Kypcbl — «OpraHnuueckas
xumus» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKU: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIOUECHHEM
3HaHUHM U3 o0uIel XUMHM) U OpraHndeckoil xumuu. dopMupoBaHue JTaHHONH CHCTEMbI 3HAHHUM



IpH W3YYCHHUH TpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT0O0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TEOPUH XHUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» U «O01mias 1 HeopraHudeckas
XUMUS» c(hOpMHUpPOBaAHA B MPOTpaMMeE 0 XMMHUHM Ha OCHOBE CHCTEMHOTO IMOIXO0/Ja K M3y4eHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHKA Ha
OonpeAc€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YpPOBHE KIIACCMYECKOW TEOPUM CTPOEHUS OPraHUYECKUX COCAUHEHMI, a
TaKK€ HA YPOBHE CTEPEOXMMHYECKHUX M JJIEKTPOHHBIX NPEACTABICHUN O CTPOEHUM BEILECTB.
Cenenusi 00 M3y4aeMbIX B KypCe BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OHOJIOTMYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHuyeckodl XHMHH IOJTy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIINEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEAKIIUU.

[Tox HOBBIM YIJIOM 3peHHUs B TpeaMeTe «XHUMHs» 0a30BOTO YPOBHS paccMaTpUBACTCS
W3y4YEHHBII HAa YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHHs TEOPETUYCCKUNM MaTepuan u
(dakTosIOrHUeCKre CBEACHHS O BEIIECTBAX U XMMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mIas U HEOpPraHWYECKask XUMHUsS» OOYYAIOIIUMCS TPEOCTABISCTCS BO3MOKHOCTh OCO3HATH
3HAQYCHHE MEPHOJUYECKOrO 3aKOHA C OOIIETEOPETHYECKUX M METOJOJOTUYECKUX IO3UIIHM,
IyO)Ke MOHSATh HUCTOpUYECKOoe H3MEHeHHe (YHKIUN 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHNH, a TAKXKE 0 XUMHUYECKUX PEAKUHUSIX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKaHUS, HMMEIOUMMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHHUMAaHUIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ pOoJib B II03HABATEIBHON U
MPAKTUYECKON JCSITEILHOCTA YEIIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHMIO YBKEHHUS K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOJIeMax, CBA3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUICKTYAJIbHBIX M 3KCIIEPUMEHTAJIbHBIX MCCIEA0BATENbCKUX 3a7ad. B memom conep:kanue
yueOHoro mpeamMera «XUMUS» JaHHOTO YPOBHS M3YyU€HUS OPHEHTUPOBAHO HA (OPMUPOBAHUE Y
00y4aroIUXCsi MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTraHWYECKOr0 MUPA, OOYCIOBIEHHOCTh CBONCTB
BEILIECTB X COCTABOM U CTPOEHHEM, ITO3HABAEMOCTh MTPUPOIHBIX SBICHUN MYTEM IKCIIEPUMEHTA
U pElIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHUH IKOJOTUYECKUX MPOOIieM, a Takke MpodieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3IaHUS HOBBIX TEXHOJIOTHI U MaTEPUAJIOB.

B nmnnane pemeHus 3amad  BOCHHUTAHUS, Pa3BUTHUS M COIMATU3ANMHA  OOYJarOUTUXCS
MPUHATBIE NPOTrPaMMON MO XHMHHU IOAXOJBI K ONPENEIICHUIO COJIEPXKAHHUS U IOCTPOECHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUM, MMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
o0paboTkn uHPOpMaIMK, HEOOXOMUMBIX JJs TNPUOOPETEHUs ONblTa MPAKTUYECKOH U
HCCJIeI0BaTEIbCKON AeITeILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IIO3HAHUN XUMMHU.

B mpakTtuke npenoiaBaHus XUMUHM Kak Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHUs, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTEePUCTUKU 1EJed HW3yYEeHHS NpeAMeTa HamnpaBiIC€HUEM MEPBOCTEICHHON 3HAYUMOCTH
TPaIWIIMOHHO Tpu3HAETCsT (QOPMUPOBAHHME OCHOB XUMHUYECKOW HAayKd Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKOW JEATEIIbHOCTH 4YEJIOBEKa M KAaK OJHOIO U3
KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C METONWYECKOW TOYKH 3pEHHUS TaKOW TOIXO0I K
ONPEACIICHUIO 1EJIEN N3YUEHHS TPEAMETA ABJISIETCS BIIOJHE OMPaBIAHHBIM.



CornacHo NaHHOW TOYKE 3pEHUs TJIABHBIMH IEISIMH H3y4eHHUS TpeaMera «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

e (QopMmMHupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHWH KaK Ba)KHEHINEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPHUHM XHMHH, OCBOEHHE $3bIKa HAayKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJIICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BEIISCTB U
XUMHUYECKHUX pPEeaKlnid, HeOOXOIUMBIX JIJISl MIPHOOPETEHUs YMEHUI OpUEHTUPOBATHCS B
MUpE BEIECTB U XMMHUECKHX SBJICHUI, UMEIOIIUX MECTO B MPUPOE, B MPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENIbHOCTH, CBS3aHHBIX C HaONIOJACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COONIOJIEHHEM IMpaBHi 0e30IacHOro
oOpaleHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa LieJe U 3a/1a4y U3ydyeHus MpeaMera B
porpaMMme 1o XMMHUHM YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMU
B CHCTeMe cpeaHero ooOmiero ooOpaszoBanus. CeromHss B TPENOJaBaHUM XHUMHUU B OOJbIICH
CTCTICHH OTMAETCS TPEANOYTCHUE MPAKTUYCCKOW KOMIIOHCHTE COJIEp)KaHUsi OOydeHus,
OPUEHTUPOBAHHOM Ha TOJATOTOBKY BBIYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3aluy,
BJIQ/ICIONIET0 HE HA0OpPOM 3HAHUMU, a (PYHKIMOHATHLHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOU XKU3HU Ui PEIICHUs
MPAKTUYECKHX 3a7ad.

B cBia3u ¢ oM Tpu M3ydeHHH TpeaMera «XHMHS» JOMUHUPYIONIEe 3HAYCHUE
MPUOOPETAIOT TaKue 1IeNU U 33/1a4H, KakK:

ajanTanus OOyYalIIMXCS K  YCIOBUSM JUHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMHpOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TPHHATAIO TPAMOTHBIX PEHICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHUe Yy OOYYarOMIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMIA),
UMEIONNX YHUBEPCAIbHOE 3HAYCHHUE JIJIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MOWCKA, aHaimu3a W 00paboTku WHGOpPMAIMU, HEOOXOMUMBIX ISl MPUOOpPETEHUs OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWU XUMHUH, a TaKXKe JJI OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHMSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENaY;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAILHBIX U TBOPUYECKUX CIIOCOOHOCTEH
0o0y4aromuxcs: CImOoCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAaIIMOHHBIE
TEXHOJIOTHH JIJISl TIOMCKA M aHaN3a y4eOHOW W HAyYHO-TIOMYJIIPHOW WH()OPMAIIMA XUMHUIECKOTO
COJIEpKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Y OOYUYAIOUIUXCS ACCOIMATHBHOTO U IOTHYECKOTO MBIIIICHUS,
HAOIOIATEILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, NPH IUIAHUPOBAHUH U IMPOBEJICHUN XUMHYECKOTO IKCTICPUMEHTA;

BOCIIUTAaHHE Y OOyYarOmMUXCS YOSKIEHHOCTH B TYMAHHCTHYECKOW HAIPAaBIICHHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEIIEHUH TH00alnbHBIX  MPOOJEeM  palloHaIbHOTO
MPUPOIOTIONB30BAHUS, TIOMONHEHUS DSHEPreTHYECKHX PECYpCOB M COXpPaHEHUsS MPHPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEe)HOTO OTHOIICHUS K TIPUPOJE U CBOEMY
3JIOPOBBIO, & TaKXKe MPUOOPETCHHUS OIBITa MCITOJIb30BAHMS ITOYICHHBIX 3HAHWHA JUIS TIPUHSATHUS
TPaMOTHBIX PEIICHUN B CUTYaIUSX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B yuebHoM mmane cpemHero obiiero obpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECcTeCTBEeHHO-HAYUHbBIE TTPEIMETHI».



OO11ee 4nCiIo 4acoB, OTBEACHHBIX U M3YYCHUS XUMHM, Ha 0a30BOM YPOBHE CPEIHErO
obmero obpazoBaHusi, cocrapisier 68 wyacoB: B 10 kmacce — 34 gaca (1 ywac B Hexmenmo), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe TONOkKEeHUA. CTpyKTypHbIE (DOpPMYIJIBI OpPraHWYECKHX BEIIECTB. | omonorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupuKalud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEIMHEHUI (cucreMaruyeckas) M TpPUBHAJIbHBIE HAa3BaHUSA BaKHEUIIHMX
IIpEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpraHMYECKUX BEILECTB, HAOMIOJCHHE U ONUCaHUE JEMOHCTPAIMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUM (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mpocTeiiue
MPEJCTAaBUTENN aJKaHOB: (U3MYECKWE W XHMHUYECKHE CBONCTBa (peakiuu 3aMElleHUus U
TOpPEHUS), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTAaBUTENIN AJIKCHOB: (M3MUYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THAPATAIMH, OKUCIICHUS U TIOJMMEPHU3alliN ), OTYYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKUU psA. AILCTUICH —
MPOCTEHININI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKHUE CBOMCTBA
(peakuuy rMAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), IOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (PU3MYECKUE U XUMHUUYECKHE CBOMCTBa (peaxiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE M TpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIY YIVIEBOJOPOJAMHU,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpupoaHbIil Ta3 U momyTHbIE HE(TSHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TEpPEeroHKa, KPEeKUHT
(TepMHUUECKH, KaTaTUTUYeCKuil), nupoau3. [IpoaykTel nepepaboTku He(TH, UX TPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepadboTKu.

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KOJuteKuu «HedTe» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEIECHUE NPAKTUYECKOW palOoThI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

Pacuérnbie 3a1aun.




Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHUU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (peakUuu C aKTUBHBIMU METaJlJIaMH, I'aJJOT€HOBOJOpPO/IaMHU, FOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAECUCTBUE CO ILIEIOYHBIMU METaJlJIaMH, KaUeCTBEHHAs peaKLMsl Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue Qenona.

Anpnerunsl M KemoHwvl. DOpManbIeruj, aueTaubAeTHI: CTpOCHHE, (QH3HUecKue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NIECKUEC M XUMUICCKUE CBOMCTBA (CBOIMCTBA, OOIIME IS Klacca KUCIIOT, peaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [ MIApONIU3 CIOXKHBIX 3(PHUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBoJpl: cocTaB, KilacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U Mojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHUMUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHME TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemiono3a kak npupoaHblie noaumepbl. CTpoeHne Kpaxmalia U LEJUII0JIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M HMX MPEBpallleHHil: NpOBEJeHNE,
HaOJIoIeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CHUpPTOB (B3auMojeWcTBHE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepedpa(l) u ruppokcunom wmenu(ll), B3aumoneicTue
KpaxMasia C HOJOM), HpPOBEAEHUE MPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYecTBa
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHue
amMuHOKHUCIOT. [lentumsl.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKCHEeprUMEHTAJIbHbIE METO/AbI M3Y4EHHs BEIIECTB W UX IPEBpalleHUil: HaOMI0IeHNE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCIEHb IOJIMMEpPHU3AINU, CPEOHSS MOJIeKyJspHas macca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyJyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IIPU M3Y4YE€HHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MNOHSATHSA: SBJICHHE, HAaydHBIH (aKT, TUINOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

®dusuka: marepusi, SHEPIus, Macca, aToM, dIEKTPOH, MOJICKYJa, JHEPIeTUIECKUI YPOBEHB,
BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, (pU3MYECKUE BETHMYMHBI U €IUHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

["eorpadusi: MUHEpAJIBI, TOPHBIE IIOPOJIBI, ITOJIE3HBIE HCKOIIAEMBbIe, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMUA

TeopeTnueckne 0CHOBbI XUMHM

XuUMUYeCcKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAas 0O0OJIOUKA.
DHepreTUUecKrue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacripesie/IeHUs] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XuUMHUYeCKHUX 3yeMeHToB [ .
MengeneeBa. CBsA3p nNepUOAMUYECKOTO 3akoHa M Ilepnoanueckoil cHCTEMBl XUMHUYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
0 TPpyNIaM U rneprojam. 3HaueHHe NePUOANYECKOT0 3aKOHA B Pa3BUTHHU HAYKU.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuAbl XUMHYECKOH CBsI3U (KOBaJIEHTHAas
HEMoJIsIpHasl U TOJISIpHAasi, WOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpooTpUulaTenbHOCTh. CTenenb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cuctemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 1015
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIACCaM.

Xumnueckas peakuus. Krnaccupukanuss XMMHUYECKHX pEakIuil B HEOPraHMYECKOW u
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIe peakLUu.
XuMmuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOIO pPAaBHOBECHUS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHHUsI BEIIECTB M HMX IMPEBpPALICHUN: JEMOHCTpALIUS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCUAA BOJOPOJAa B MPUCYTCTBUM KaTanau3aTopa,
ONpEeNIEJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBONCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COCUHEHUH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMHAYECKUX 3JEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJLIOB. DJIEKTPOXMMHUYECKUU Pl HAMPSIKEHUI
METaJIOB.

XYUMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeETAIIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBpAILlEHHI: H3ydeHUE
KOJUIEKIMA «MeTajuibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, DPELIEHUE HKCIEPUMEHTATbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMoielicTBUE THUAPOKCUIA ATOMUHUSA C PACTBOPAMM KHCIOT U IIEJNOYEH, KAueCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHuu HKOJOTMUECKOM, SJHEPreTHYeCKOM 1 MUIEeBOi O€3011aCHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

YenoBek B MUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEHIINE CTPOUTEIbHBIE MaTEpUabl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MaCHOI0 MCII0JIb30BaHMsI IPENapaToB ObITOBOM XUMHUHU B IOBCEITHEBHOM JKU3HU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJI OTJENbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-Hay4Hble IIOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  JKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, dHEprus, macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, WOH, HU30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, 3KOCHUCTEMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasoB., CEJIbCKOXO035ICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMUMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
IporpaMM CpPeAHEro oOIiero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Hno-meronuueckoil OCHOBOM aiisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHUS
pOorpaMM CpeaHero o0Iero 00pa3oBaHusl SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE CpenHero ooOmiero oOpa3oBaHHA
BBIJICJIEHBI CIICAYIOLINE COCTaBIIAIONIUE:

OCO3HaHME O0YYaIOUIMMMCA POCCUHCKOM Tpa’kAaHCKOM HAEHTHYHOCTH — IOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH M CaMOOTIPEICICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPAaBJIEHHOE Pa3BUTUE BHYTPEHHHMX YOEKIACHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULMNA 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME IPABOCO3HAHUS SKOJIOIMYECKON KYNbTypbl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHUYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPABCTBEHHbIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
TpaXXJIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMuHOCTHBIE Pe3yibTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTpaXaroT C(OPMHPOBAHHOCTH
OTBITa TIO3HABATENHHONM M TPAKTHYECKOW MAEATENHbHOCTH OOYYAIOMIMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

0CO3HaHMsI 00YYAIOIIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKECHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ TO3HABATEIBHBIX 33/1a4, BHITIOJTHEHUH XUMHUECKUX IKCTICPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIETUIO0 OTEYECTBEHHOMH
XUMHU;

yBa)KEHHsI K IpOIEecCy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJI0JICHHH,
KPOIOTIIMBBIX SKCIIEPUMEHTATIHHBIX TOUCKOB, IIOCTOSIHHOTO TPY/Aa YUEHBIX U TIPAKTUKOB;



UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IOJyYEHHMM M IOCIEAYIOLIEM aHaJIu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOTO IOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYICh Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IOCTYNKM CBOMX TOBAapuIlEd C NO3MLHUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUN 3TUX ITOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOuIto/IeHHsT MIpaBUI 0€30MacHOro OOpallleHusl ¢ BEIEeCTBAMHM B OBITY, ITOBCEJHEBHOMN
YKU3HU U B TPYZOBOM J€ATENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATUS BPEAHBIX HpPUBBIUEK (YHOTpeOJEeHUs aJIKOrouisd,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JEeSTEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHME€ B pEIIEHWU MPAaKTUYECKUX 3a4ad COLMAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3YYEHHUIO Mpodeccuil pa3IMyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JTIOASIM TpyJla U pe3yibTaTaM TPYAOBOM AESATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYeCcKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HCIOIb30BAaHUS TOCTHKEHUI XUMUM ISl PEILIEHUsI BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS INEHCTBHI, NPUHOCAIIMX Bpel OKPYXarollel NPUPOIHOHN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBUM U NPEJOTBPAILATD HX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH [IEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH WU
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUM JJIsl COBPEMEHHOM NMBMIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoi, MNHIIEeBOM U HKOJIOTMYECKOH Oe30macHOCTH, B Pa3BUTHM MEIULUHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaiu3a U OOBACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
yMEHUS Jie7aTh 000CHOBAHHBIEC 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUSA JJIs peleHus mpolieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTeMa, HAY4YHbIH (akT, IPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIIEIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecneunBaromue (GopmupoBaHue (QPYHKIIMOHAIBHOW TPAMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE AEWCTBUS B IIO3HABATEIHHOU U
COILIMATILHOM TTPaKTHKE.

MertanpeaMeTHbIE PE3YJBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUE€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUIMHU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSTENILHO (OPMYJIMPOBATh M aKTyaJIM3MpPOBaTh MPOOJIEMYy, BCECTOPOHHE &
paccMaTpuBaTh;

OTIpEIeNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUH UX JOCTUKECHHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATUH W YCTAHABIMBaTh HX B3aUMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUS, UCIOIb3YeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIC)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSL
JUIs BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAO0OJAaTh 3a XOJOM IIpOLEecca, CaMOCTOSTENEHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM W MPOEKTHOM JesTeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB pelIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(dbopMynMpoBaTh 3ampOoChl M TNPUMEHATh pa3IMYHble METO/Abl NpH IOUCKE M OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMAIbHYIO (OpPMY IpeicTaBiIeHUs WHPOpMALUK (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
OKCIEPUMEHTA, NPAKTHUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIPHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO ITO3HABATEIbHYIO IESTEIBHOCTD,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((PEKTUBHBIN CIIOCOO MX PEIICHHS C YYETOM IMOIYYECHHUSI HOBBIX 3HAHHHA O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISIT CAMOKOHTPOJIb CBOEHM JIEATEJBbHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

c(hOpMUPOBAHHOCTh MPEJCTAaBICHUN O XWMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST W KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKUX 3adad M OKOJOTHMYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeEIE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJI€BOJAOPOAbI, KUCIOPOA U a30TCOJAEpKAIINE COCAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUEC B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTUA M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OyYeHUHU 1 0€30MaCHOM UCIOIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XAPAKTCPHBIC MPU3HAKN HOHSITI/II\/'I, YCTaHABJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/II\/'I HCIIOJIB30BAaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpali€éHHON) (popMys opraHMuecKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJENIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMCHI/II\/’I YCTaHABJIMBATb MPUHAJJIC)KHOCTE U3YYCHHBIX OPTaHUYCCKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPeAeNE€HHOMY KJIAcCy/Tpynmne COeauHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIME COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC



COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHWS OTACTHHBIX OPTraHMYECKHX BEIIECTB (ITHIJICH, MPOMHIIEH,
aleTUIICH, STWICHIJIMKOJb, TIUIEPHH, (EeHON, (OopMaibJCTHA, aleTaabJCeTh, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiecTB A. M. byrtnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 3TaH, STWJEH, NPOMWWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHzoul,
METaHOJ, dTaHOJ, YTHJICHTJINKOIb, TIUIEPUH, (CHON, aleTalbIeTul, MypaBbHUHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKIYy HUMH yPaBHEHHUSMHU COOTBETCTBYIOIIMX XUMHUYECKHUX PEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU O W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB HWIIH MPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HayYHOIO
MO3HAHMS, KCIONb3YEeMbIX B XHMHU MPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYCCKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIB30BAHUS XUMUYECKOW TOCYNoi U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOTHEHHIO JIAOOPATOPHBIX XUMUYISCKUX OTBITOB,;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH M BBIMOIHATE XMMHYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHIICHA U HU3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC PEAKIIMH OpPraHWYECKHX BEIICCTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHWH, I[BETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUHU C MPABWJIAMH TEXHHKH 0€30MMaCHOCTH
npu OOpallleHuU C BEIIeCTBAMHU U JTaOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3alMucCu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(GOPMAIIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OpMUPOBAHHOCTh YMEHUH COONMOaTh TMpaBUIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYAOBOW JEATEIHPHOCTH B IEISIX COXPAHEHHSI CBOETO 3JI0POBBS W
OKpPYKAroIIel MPHUPOJTHON Cpesibl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKHBBIC OPTaHU3MBI
ompeAeNnéHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
npuMepax crmocoObl YMEHBIICHHS M MPEJOTBPAIICHUS X BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BEeKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHUIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIUMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaitnst nis 3anucu xuMudeckux Gopmy.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsI Kypca «OOmias M HEOpraHW4ecKas XUMMsD»
OTPaKaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHUpa, POJIM XUMHUU B TO3HAHUM SBJICHUN MNPHPOIbI, B (HOPMHUPOBAHUU
MBIIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM i
pelIeHUsT NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHON Cpeie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHHUW, KOTOpas BKJIKOYACT: OCHOBOIIOJAraroLIue
HOHSTHUS (XMMHYECKHUIT 3JIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTATIH aTOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHUCJICHHS, XUMHYEcKas CBs3b (KOBQJIEHTHAs, HWOHHAs, METaJUIMYECKasi, BOJOPOAHAs),
KpUCTAJZIMYECKAss ~ PElETKA, TUIBI XMMHWYECKUX  pEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOJIUTHYECKAsT AMCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHUYECKON  peakluH, XHMHYECKOE paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccolranuu, nepuoguyeckui 3akodH J[. WM. MenngeneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHUECKHUX
peaKkuMax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHMS,
Jexaliye B OCHOBE IIOHMMAaHMs NPUYUHHOCTH M CHCTEMHOCTH XUMHUECKUX SIBJICHHH,
(dakTosornyecKrue CBEJEHUS O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BaXHEHMIIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM NEATEIbHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTbh YMEHUI BBISABIATH XapaKT€PHbIC MPU3HAKU MOHATUN, YCTaHABINBAThH
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPU ONHCAHUU HEOPraHMUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dopMy1 BeIIeCTB M ypaBHEHMH XHUMHUYECKHUX pPEaKLUH, CHUCTEMATHYECKYyl0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHblC Ha3BaHHs OTACIbHBIX HEOPTaHWYECKHX BeIlecTB (yrapHblid ras,
VIJIEKUCHIbIA Ta3, aMMHUaK, TaméHas W3BECTh, HErami€Has W3BEeCTb, NUThEBAas COJa, MUPHUT U
JpyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONpPEeNsTh BAICHTHOCTb U CTETIEHb OKHCICHHUSI XUMHYECKUX
3JIEMEHTOB B COEIMHEHUX PA3JIMYHOTO COCTABa, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYecKasi, BOJOPO/JIHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJIECKHOCTh HEOPraHMYECKHX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeTuHEeHUN (IpOoCThle BEellecTBa — METAJLIbl U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICHT Hepuoauveckoro 3akona JI. M.
MenneneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;



COPMHPOBAHHOCTE ~YMEHHMH  XapaKkTepU30BaTb AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3iemeHToB /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHUMHUYECKUX 3JIEMEHTOB U HX
COeIMHEHUH 10 nepuoaam u rpynnam Ileproandeckoil cucreMbl XuMuueckux annementos . M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYyILECTBOBAaHUE
TCHETHYECKOM CBA3M MEXJIY HEOPraHMYEeCKHMMH BEIIECTBAMU C IIOMOIIBI YpaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
IOpU3HAaKaM (YUCIy W COCTaBy pEarupyrolux BeIIEeCTB, TEIUIOBOMY 3(Q(eKTy peakiuH,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, yJacTUIO KaTaJln3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakuuy UayT 40 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKLUH, MNOATBEPXKIAIOLINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peakuMii HOCPECTBOM COCTABICHMSI AEKTPOHHOIO OajaHca 3TUX PeaKIUid;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEIICHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bo3jeiicteus (npunuumn Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMHYECKHE IIPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAy4yHBIX HMPUHILMIAX M 3KOJOTHYECKHX IMPOoOJIeMax XMMHYECKOIrO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUMX B PEaKIMM BEIIECTB, TEIUIOBOro 3(PdeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUN;

c(hopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJB30BAHUS XUMUYECKON MOCYAOH U
1abopaTOpHBIM 000PYIOBAaHHEM, a TAKXKe MpaBUiia 0OPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHaa BOAOpOAa B MPHUCYTCTBUHM KaTalu3aTopa, OMNpPENEIeHHE Cpeibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3agau o TtemMaM «Metamnel» U «Hemeramibl») B COOTBETCTBHM C IpaBUJIAMU TEXHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GOopMyITUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBWiIa JKOJIOTUYECKU IIEJIECO00pPa3ZHOT0
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaloIllel MPUPOJIHON Cpebl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALIEHUS X BPEIHOIO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOy4aroIIMXCS: YMEHHE HCIIONIb30BaTh penbedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
HaumenoBanue KonuyecTBo yacos
Ne duaekTpoHHbIe (LM (pPOoBHIE) 00pa3oBaTeIbHbIE
pa3ejioB M TeM Konrpoabnsie IIpakTHyeckue
n/n Bceero pecypcbl
NPOrpamMMbl padoTsI padoThI
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM
[IpenmMeT opranuyeckoit
xumuu. Teopus
1.1 CTPOEHHUS OPraHUYECKUX 3 https://resh.edu.ru/subject/lesson/6149/train/170396/
coenuHeHu A. M.
bytneposa
Hroro mo pazueny 3
Pasnen 2. YraeBonopoabt
[Ipenenbuble
2.1 YIJIEBOIOPOIBI — 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
AJIKaHbI
HenpenensHubie
2.2 YIJIEBOJIOPO/IBI: ATKCHBI, 6 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
aJIKaAUCHBbI, aJIKNHBI
2.3 Apomaririeckite 2 https://resh.edu.ru/subject/lesson/4775/start/150494/
YTJI€BOJIOPObI
[IpupoiHBIE NICTOYHUKHT
2.4 YTJIEBOJOPOIOB U UX 3 1 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepadoTka
Hroro 1o pasneny 13

Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust



https://resh.edu.ru/subject/lesson/6149/train/170396/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/

3.1 Crouptel. DeHon 3 https://resh.edu.ru/subject/lesson/4769/start/150550/
AJLIeruael.
3.2 KapOoHOBBIE KUCIIOTHI. 7 https://resh.edu.ru/subject/lesson/4776/start/150604/
CrnoxHbie 3¢upsl
3.3 VrieBobl 3 1 https://resh.edu.ru/subject/lesson/6150/start/150687/
Hroro mo pazueny 13

Pa3nen 4. A3oTcoaepikaiye opranudeckue coelMHeHus

AMUHBI. AMUHOKHUCIIOTBI.

41 3 https://resh.edu.ru/subject/lesson/4743/start/150742/
benku
Hroro mo pazueny 3
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
II . K . )
51 MACTMACCHL. RayayKH 2 https://resh.edu.ru/subject/lesson/6095/start/150823/
Bosokna
Hroro no paszneny 2
OBIIEE KOJIMYECTBO 34 9

YACOB 110 [TPOTPAMME



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KJIACC

HaumenoBanue KoanuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
pa3fejioB U TeM Kontpoabubie IIpakTnueckue
n/n Bcero pecypcbl
NMPOrpamMMbl padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
CrtpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [Mepuoanyeckas cucrema 3 https://resh.edu.ru/subject/lesson/6479/start/150989/
XUMHUYCCKUX DJICMCHTOB
. 1. MenneneeBa
1.2 Crpoetiite eilectsa. 4 https://resh.edu.ru/subject/lesson/5581/start/151081/
MHoroo0pasue BemecTB
1.3 XUMHUECKUE PEAKIIHH 6 1 1 https://resh.edu.ru/subject/lesson/4938/start/151107/
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Meranibt 6 https://resh.edu.ru/subject/lesson/3493/start/151213/
2.2 Hewmerasr 9 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
2.3 CBsI3b HEOPTANIHECKHX 1 2 https://resh.edu.ru/subject/lesson/4960/start/151374/
OpraHn4€CKuX BCIICCTB
Hroro no pazneny 17 POIII
Paznen 3. Xumus u )Ku3Hb
3.1 XUMUS ¥ KU3Hb 4 https://resh.edu.ru/subject/lesson/3504/start/151485/
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YUACOB 34 5 3

I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer  KoHTpPOJbHBI
0 e padoThl

IIpakTuyeckn
e padoThl

Jara
H3ydyeHHn
s

JIeKTPOHHBbIE LU (POoBbIE 00pa3oBaTebHbIE
pecypcsl

[Ipenmer
OPraHU4YeCKON XUMHH,
€€ BOBHMKHOBCHHUE,
pa3BHUTHE U 3HAYCHUE

Teopus crpoeHus
OpraHUYECKUX
coenuHeHu A. M.
byrneposa, e
OCHOBHBIE€ MTOJIOKEHUS
IIpencrasnenue o
KJaccUpUKaUU
OpPTraHUYECKUX
BEIIECTB.
Howmenxkiarypa
(cucremaTnueckasi) u
TPUBUAIIbHBIE
Ha3BaHUsA
OpraHUYECKUX
BEILIECTB

AJKaHBI: COCTaB U
CTpPOEHHUE,
TOMOJIOTUYECKHH Pl

https://resh.edu.ru/subject/lesson/6149/start/1703
88/

https://resh.edu.ru/subject/lesson/6149/start/1703
88/

https://resh.edu.ru/subject/lesson/6151/start/1499
93/

MeTtaH 1 3TaH —



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/

IIpOCTENIINE
IIPEICTaBUTENIN
AJIKaHOB

10

AJKeHBI: cOCTaB U
CTpOEHHUE, CBOMCTBA

OTHWJIEH U IPONUJICH
— mpocTeunme
MIPEACTaBUTENN
AJIKEHOB

ITpakTuyeckas pabora
Ne 1. «Ilonyuenne
STHJIEHA U U3yYCHHE
€ro CBOMCTB»

AJKaaueHsl.
byranuen-1,3 u
MeTmi0yTaauen-1,3.
ITonyyenue
CHHTETHUYCCKOTO
KaydyKa ¥ pe3UHBI

AJKUHBIL: COCTaB U
0COOEHHOCTHU
CTPOCHHS,
TOMOJIOTUYECKUH PSA/I.
Auerniien —
MPOCTEUIIIHAI
MIPEACTaBUTENh
AJIKKHOB

https://resh.edu.ru/subject/lesson/5412/start/2125

63/

11

Brraucnenus no
YpaBHEHUIO



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

XUMHYECKON peaKkuu

12

13

14

ApeHbl: 6eH3011 U
TONYyOJ. TOKCUHYHOCTh
apeHoB

I'eneTnyeckas cBs3b
YIJII€BOIOPOAOB,
IIPUHAUICKALINX K
Pa3IMYHbBIM KJ1accaM
[Tpuponnsie
VCTOYHUKU
YIJIIEBOIOPOAOB:
IIPUPOJHBIN ra3 u
NOITYTHBIE HETSHbIE
ras3sl, HepTh U
MPOAYKTHI €€
nepepadoTKu

https://resh.edu.ru/subject/lesson/4775/start/1504
94/

15

IIpuponusie
VCTOYHUKU
YIJIEBOAOPOAOB:
IIPUPOJHBIN ra3 u
MOMYTHBIE HEPTSIHBIE
rassl, HepTh U
IIPOJYKTHI €€
nepepadoTKu

https://resh.edu.ru/subject/lesson/6148/start/1704

61/

16

KonTponbhas pabota
10 pa3femy
«YTIIeBOIOPOIBI»

17

IIpenenbHbIe
OJIHOATOMHBIE

https://resh.edu.ru/subject/lesson/4769/start/1505

50/



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/

CIIMPTBI: MCTAHOJI U
9TAaHOJI. BOILOpO,I[HaSI
CBA3b

18

MHoroaroMHbIe
CIHUPTHL:
STUJICHTJIMKOJIb U
TJIULEPUH

19

DeHOI: CTpOEHUE
MOJICKYJIBI,
dusnueckue u
XUMHYECKHE CBOMCTBA,
pUMEHEHUE

https://resh.edu.ru/subject/lesson/5727/start/1505

771l

20

Anberuupl:
dopmanbaerus u
aleTalIbICTH/I.
Aneron

https://resh.edu.ru/subject/lesson/4776/start/1506

04/

21

OIHOOCHOBHBIE
HpeneNbHEIE
KapOOHOBBIEC KUCIIOTHI:
MypaBbUHas U
YKCYCHAsI

22

23

[TpakTnueckas pabota
Ne 2. «CsgoiicTBa
pacTBopa YKCYyCHOM
KHACIIOTBD)
CreapuHoBas u
OJICMHOBAS KMCIIOTHI,
KaK MPeICTaBUTEIN
BBICHIMX KapOOHOBBIX



https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/

KHUCJIOT

24

25

26

27

28

29

Mp11a Kak coJiu
BBICHINX KapOOHOBBIX
KHUCJIOT, UX MOIOIIEE
JICUCTBUEC

CrnosxHble 3(hupsl Kak
MIPOU3BOIHBIE
KapOOHOBBIX KUCIIOT.
I'maponn3 cnoxHbIX
a¢upoB

Kupsl: runpomnus,
PUMEHEHHUE,
Ouosoruyeckas poJib
KUPOB

VrieBodsl: COCTaB,
KJaccupuKarus.
Baxuerimue
MPEJICTaBUTEIHN:
TJIF0K03a, PpyKTO3a,
caxaposa

Kpaxman u nemnronosa

KaK IPUPOHBIE
MTOJIMMEPHI

KonTpomnsHas pabora
0 pa3jerny
«Kucnopoaconep:xari
1€ OpraHuYEeCKue
COCIMHEHUS

https://resh.edu.ru/subject/lesson/5952/start/1506
31/

https://resh.edu.ru/subject/lesson/5952/start/1506
31/

https://resh.edu.ru/subject/lesson/6150/start/1506
87/

https://resh.edu.ru/subject/lesson/5413/start/1507
14/

30

AMMHBI: METHJIAMHUH U



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/

AHUJINH

31

AMMHOKHUCIOTEI KaK
amQoTepHbIe
OpTaHHYECKUE
COEIMHEHNS, X
OHOJIOrYeCcKOe
sgaueHue. [lenTuabl

https://resh.edu.ru/subject/lesson/4743/start/1507
42/

32

33

34

benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

OCHOBHBIC TTOHATHS
XUMHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUH

OCHOBHBIE METOIBI
CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCTUHEHUH.
IInacTmaccsr,

Kay4IyKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34

https://resh.edu.ru/subject/lesson/4743/start/1507
42/

https://resh.edu.ru/subject/lesson/5452/start/1507
96/

https://resh.edu.ru/subject/lesson/6095/start/1508
23/



https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KJIACC

Ne
n/
n

Tema ypoka

XHUMHYECKUH HIIEMEHT.
ATOM. DJIEKTPOHHAS
KOH(HUTypamus aTOMOB

[Tepuonuueckuii 3aKoH
u [lepuonnueckas
CHUCTEMa XMMUYECKUX
anemenToB 1. U.
MenneneeBa, UX CBA3b C
COBPEMEHHOU TeOpUEN
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH
WU3MEHEHUs CBOWCTB
XUMHUYECKUX DJIEMEHTOB
U UX COEMHEHUH 10
TpyIIaM U TePUOIaM.
3HavyeHNe
MEePUOINYECKOTO 3aKOHA
Y CUCTEMbI XUMHUYECKUX
anemeHToB J[.1.
MeneneeBa B pa3BUTHU
HayKu

Crtpoenue BeniecTsna.
XUMHUECKas CBSI3b, e
BU/IbI; MEXaHU3MBI

KoanuecTBo 4acoB

Bcer  KoHTpoibH
0 ble paboThI
1
1
1
1

IIpakTHYeck
ue padoTsl

Jlara
H3yYeHH
s

JIeKTPOHHBbIe LU (POoBbLIE 00pa3oBaTebHbIE
pecypcbl

https://resh.edu.ru/subject/lesson/6479/start/150
989/



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/

o0Opa3oBaHUs
KOBAJICHTHOM CBSI3H.
Bomoposnas cBsi3b

BaneHTHOCTD.
DIEeKTPOOTPULIATETEHOC
Tb. CTEIIEHb OKHUCICHUS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHUS

[TonsTHE O IMCTIEPCHBIX
cucteMax. MctuaHbIe 1
KOJIJIOUTHBIE PACTBOPBHI.
MaccoBas 1o
BEILIECTBA B pACTBOPE

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYeCKUX
COE€IUHEHMH.
I'eneTnueckas cBSI3b
HCOPTraHNYCCKUX
BEIIIECTB, PA3TUIHBIX
KJ1acCOB

Knaccudukanus
XUMHUYECKUX PEaKluil B
HEOPraHWYeCKOu 1
OPraHN4YeCKOW XUMHH.
3aKOH COXpaHEHUS
MacChl BEUIECTB; 3aKOH

https://resh.edu.ru/subject/lesson/5581/start/151
081/
https://resh.edu.ru/subject/lesson/6332/start/151
021/

https://resh.edu.ru/subject/lesson/4939/start/151
134/

https://resh.edu.ru/subject/lesson/4938/start/151
107/



https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/

COXpaHEHUs U
MIpEeBpaLICHHS SHEPTUU
IIPU XUMHUYECKHUX
peakuusax

CKopoCTb peaKIyH.
OOpartuMeble peakuuu.
XHUMHUECKOE
paBHOBeCHE

https://resh.edu.ru/subject/lesson/2102/start/

10

[IpakTuueckas pabora
Ne 1. «Bnusinue
pa3nu4HbBIX (PAaKTOPOB HA
CKOpPOCTh XUMHUYECKOH
peaxIum»

11

12

13

DNEeKTPOIUTUYECKAS
nucconanus. Ilogarue
0 BOJIOPOJTHOM
nmokasarene (pH)
pactBopa. Peakuuu
HOHHOTO OOMEHa.
I'mpponus
OpPraHUYeCKUX U
HEOPTraHUYECKUX
BEILIECTB

OKuCIUTENBHO-
BOCCTAHOBUTEIbHBIE
peakuuu. [lonsarue 06
AJIEKTPOJIN3E PACIIIIABOB
Y PacTBOPOB COJIEH

KonrtponsHas pabora no

https://resh.edu.ru/subject/lesson/1518/start/

https://resh.edu.ru/subject/lesson/3123/start/

https://resh.edu.ru/subject/lesson/2104/start/



https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/2104/start/

pazzneny
«Teopernueckue
OCHOBBI XUMUI

14

15

16

17

18

Mertamisl, ux
MOJIOKEHUE B
[Tepuonnueckon
CHUCTEME XMMUYECKUX
anemenToB 1. U.
MenneneeBa u
0COOEHHOCTH CTPOEHUS
aToMoB. O0mue
¢bu3nveckne CBONCTBA
METaJIJIOB

CrnnaBel METaJIOB.
ONEKTPOXUMHUYECKHUN
PsI HaPsKEHUI
METaJJIOB

XHWMHUYECKHE CBOMCTBA
BaXKHEHIIINX METAJIOB
(HaTpuii, Kanui,
KaJbIUi, Marauu,
ATIOMUHUI) U UX
COETUHEHUN

XUMHUYECKHE CBOMCTBA
Xpoma, MEIU U UX
COETUHEHUN
XHUMHUECKHE CBOMCTBA
IIUHKA, JKeJle3a U UX
COCIMHEHUN

https://resh.edu.ru/subject/lesson/5814/start/151
239/
https://resh.edu.ru/subject/lesson/3493/start/151
213/

https://resh.edu.ru/subject/lesson/4961/start/151
293/

https://resh.edu.ru/subject/lesson/1602/start/

https://resh.edu.ru/subject/lesson/3534/start/151
266/



https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/

19

20

21

[TpakTyeckas pabora
Ne 2. "Pemenue
AKCIICPUMEHTAIIbHBIX
3aJ71a4 10 TEME
«MeTamie»"

Hemeramisl, ux
MOJIOXKEHHUE B
[Tepuonuueckoit
CUCTEME XMMHUYCCKUX
anemenToB 1. U.
MenpeneeBa u
0COOEHHOCTH CTPOCHHS
aTOMOB

dusnyeckue CBOMCTBA
HEMETAIJIOB.
AsnmoTponus
HEMEeTaJUIoB (Ha
MpUMepe KUCIopoa,
cepsl, hocdopa u
yriepoja)

https://resh.edu.ru/subject/lesson/5939/start/151
320/

22

23

24

XHUMHUYECKHUE CBOMCTBA
TaJIOTEHOB, CEPhI U UX
COETUHEHUN

XUMHUYECKUE CBOUCTBA
a3ora, Gpocodpa u ux
COETUHEHUN

XUMHUYECKHE CBOUCTBA
yIiIepoa, KpEMHUS U UX
COCTMHECHUN

https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2434/start/

https://resh.edu.ru/subject/lesson/2078/start/

https://resh.edu.ru/subject/lesson/2072/start/



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2072/start/

25

IIpumeHeHue
BayKHEHIITNX
HEMETAJJIOB U UX
COETUHEHUN

https://resh.edu.ru/subject/lesson/2069/start/

26

27

28

29

30

O06o061ieHuE U
CHCTEMAaTH3aINsI 3HaHUHN
o Teme «HemeTramis.
Brraucnenus 1o
YpaBHEHUSIM
XUMHYECKUX PEaKIui u
TEPMOXUMHUYECKHE
pacdEThl

[IpakTrueckas pabota
Ne 3. «Pemenue
AKCIIEPUMEHTAITBHBIX
3aJ1a4 110 TEME
"HemeTamanr"»

KonrtponbHas pabora no
TeMaM «MeTalib» U
«Hewmerannbn»

Heoprannueckue u
OpPraHUYECKUE KHUCIIOTHI.
Heopranuueckue u
OpraHUYECKHE
OCHOBaHUs

AmdoTepHbIe
HEOpPraHUYECKUE U
OpraHUYECKHE
COEIMHEHHUSL.

https://resh.edu.ru/subject/lesson/2068/start/



https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2068/start/

I'eneTnueckas cBSI3b
HEOPraHWYECKUX 1
OpraHUYECKUX BEIIECTB

31

Ponbs xuMuu B
oOecrieueHUN
JKOJIOTHYECKOM,
SHEPreTUYECKON 1
MHIIEBON OE30ITaCHOCTH,
Pa3BUTUHU MEAUITUHBI

https://resh.edu.ru/subject/lesson/3504/start/151
485/

32

33

[IpencraBnenus 06
OOIINX HAYYHBIX
MPUHIIHAIIAX
MPOMBIIUICHHOTO
MOJTY4EHHST BXKHEHIITNX
BEILECTB

Yenosek B Mupe
BELIECTB U MaTEPHUAJIOB

https://resh.edu.ru/subject/lesson/3514/start/151
429/

34

XuMUA U 310pOBbE
YeJoBeKa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 11 xnace/ Kysnenosa H.E., JIéskun A.H., [llatanoB M.A., AkunoHepHOe
obmectBo «M3marenscTBo «lIpocBenienne»

Xumus: 10 knacc: 6a3oBbiit ypoBens/ H.E.Ky3uenosa, H.H.I'apa, M.: Bentana-I"pad

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

Epemun B.B., JIynun B.B.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

PDII - https://resh.edu.ru

MDIII - https://school.mos.ru/

Crenenun - https://stepenin.ru/



