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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
@OenepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu mnpenonaBanus y4eOHOTO IpeamMera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oyd4eHUs, BOCIIUTAHUS U PA3BUTUSL OOYUAIOMIMXCS CPEICTBAMH y4eOHOTO MpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYaJdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJy4aeMO€  BBITYCKHHMKaMu  0011eo0pa3oBaTeabHOM
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o0pa3oBaHMs. OTH LEHHOCTU
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe HKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
npUpOaHOI cpene. Peanusyercs xumuueckoe o0pazoBaHue 00y4arONIMXCs Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM CcHenu(puKH HAyKd XHUMHH, &
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKe C YUYETOM OOIIUX
Hesell ¥ NPUHIUIIOB, XapaKTePU3YIOLMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEJIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOU KyibTypbl. OHa BHOCUT CBOM BKIJaJ B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHash XMMUS KaK HayKa cO3MjaTeNbHas, Kak HayKa
BBICOKMX TEXHOJOTIMH HampaBjeHa Ha pelleHUe ITOoOAJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMMH IeJIIMU M NPUHLKIAMHU CpelHEro obIero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUMX OPUEHTHPOB, YCIEIIHOIO BKJIIOYEHHS B JKM3Hb COIIMYMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMU» 1 «OO011asi 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUU 110 HEOPTaHUYECKOW XUMHUU (C BKITIOUYCHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NTaHHONW CHUCTEMBbI 3HAHUN
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX TMOHSTHIA, 3aKOHOB ¥ TCOPUH XHUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMYeckol XUMHU IOTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKOU CBSI3H, KIACCH(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS TEOPETHMUECKHM MaTepuail u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUsS» OOYJaAIOIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAYCHHE TICPUOJUYECKOTO 3aKOHA C OOINETEOPETHYCCKHMX M METOJOJIOTHYCCKUX TO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT o0oOmaromeil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYpOJIOTHYECKUA M TPHUKJIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K IMPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh WH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOTOJHEHUsI 3HAHUMN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHOoro mpeamMeTra « XUMHUs TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsi TOHUMaHUsA (QUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUI MYTEM 3KCIEPUMEHTA
U pelIeHUs MPOTHBOPEUHUN MEXIy HOBBIMHU (aKkTaMH U TEOPETUUECKUMHU MPEANOChUIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI H MaTepHaIoOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
MNPUHATBIE MPOrpPaMMON IO XMMHHU TOJAXOJbl K ONPENENCHUIO COJEPKAHUS M TOCTPOEHUS
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHHUsS MPOOJIeM, IMOMCKa, aHAJIn3a 1
0o0paboTku uHPOpPMAIUK, HEOOXOMUMBIX I TPUOOPETEHHs] ONbITa MPAKTHUYECKOH U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTtuke npenogaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
HA YpOBHe cpemHero obOmero oOpa3oBaHHs, TPH  ONPEICICHUU  COJEpiKaTeIbHON
XapaKTePUCTUKU LeJel H3Yy4YeHHs] MpeaMeTa HalpaBICHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHUpPOBOW KyJabTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XHWMHYECKMX 3HAHUW KaK Ba)KHEHIIEH coCTaBIstOLICH
€CTECTBEHHO-HAyYHOU KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHNI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (GopMHpPOBaHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SBJICHHUH, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOMN U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMA U CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTepUCTUKa elei U 3a7a4 U3ydeHus MpeaMera B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU
B CHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OOydeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEIICHUs
MPAKTUYECKHX 3a7au.

B cBf3u Cc 3TMM 1OpM HM3y4YEHHH MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajganTanus OOydyaromuXcsi K  YCJIOBHSM  JWHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
GbopMHpPOBaHWE MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaM00Opa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHe Yy O0OyYaroIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATIbHOE 3HAYEHWE I PA3TUYHBIX BUJIOB JIESITEIHHOCTU: PEIICHUS TPOOIIEM,
MoWcKa, aHalu3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAMMBIX JUIS TPUOOPETEHHS OIMbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHUMU XUMHUH, a TAKXKE JJISI OLEHKH C
MO3UIIMHA DKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKUX TTPOIIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEay;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C )KU3HEHHBIMHU TIOTPEOHOCTSIMH, UCIIOJIH30BAaTh COBPEMEHHBIE HH()OPMAITMOHHBIE
TEXHOJIOTHH JJIs MIOVMCKA M aHaIN3a Y9eOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
CoZIepKaHUs;



dbopMHpOBaHUE U Pa3BUTHE Y O0YUAIONIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJI0AAaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, IIPU TUIAHUPOBAHUHU U NIPOBEJACHUN XUMHUECKOTO SKCIICPUMEHTA;

BOCIIUTAHHE Y OOydYaromuxcs YOSKIEHHOCTH B TyMaHUCTHYECKOW HAIpaBICHHOCTH
XUMHH, ©€ BaXHOW pOJM B  PEHICHUM IOOAJIbHBIX  MPOOJIIEM  paIOHAIBHOTO
IPUPOONOIB30BAHUSA, TOMOJHEHNUS SHEPreTUYECKUX PECYpCOB U COXPAHEHHS IPHPOTHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaK)Ke MPUOOPETEHHsI ONBbITA MCIIOJIB30BAHMS MOJYYCHHBIX 3HAHWHA JUTS IPHHSATHUS
IPaMOTHBIX PEIICHUI B CUTYAIIHSIX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHHUSIMHU.

B yueOHOM mane cpemHero oOmero o0pa3oBaHUs NpeAMET «XUMHUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeIMETHOI obnactu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OO01mee Ynciio 4acoB, OTBEACHHBIX U M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocraBiser 68 yacoB: B 10 kiacce — 34 yvaca (1 ywac B Hepemwo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKOi XMMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHHUE B IIOJIYYCHUH
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpPyKTypHbIE (OPMYINIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMUYecKasi CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBA3H.

[lpencraBaenne o  kiaccuukanum — OpraHMuecKkux  BemiectB.  HomeHkmartypa
OpraHMYECKUX COEIMHEHUHN (cucreMaruyeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

OKCepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX INpPEBpAlllEHUI: 03HAKOMIIEHHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHuM (IJIaBJIeHUEe, OOYIIMBAaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYecKMi psa. MeTaH um 3TaH — mpocTeiiue
MPEJICTAaBUTENIN aJKaHOB: (U3UYECKUE U XHMMHUYECKHE CBOICTBa (peaklUuu 3aMelieHus |
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psJl. DTUIIEH U NPONUJIEH — MPOCTEHUIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOWCTBA (pEaKkIWH THUAPUPOBAHHMS,
raJIOrTeHUPOBAHUS, THIPATALINY, OKUCIICHUS U MOJIMMEPHU3alllH ), TOIYYeHUE U TIPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MetmnOytanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTENUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakiuy ruIpUupOBaHuUs, raIOTeHUPOBAHUS, THAPATALMH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakiuu
raJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceolcmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYYeHUe U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY YIVIEBOJOPOJaMH,
MIPUHAUJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuposHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHbIii ra3 u nmomyTtHble HE(QTAHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEperoHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTuTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKu.

DKCrepUMEHTAIbHBIE METOJIbl M3YUYEHUs BELIECTB U MX MPEBpAIICHUI: O3HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekuu «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOEHUE, (U3UYECKUE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKOIb W TJHULEPUH: CTpOeHHe, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBoJpl: cocTaB, KilacCU(pHKAIMS YIIIeBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHE, OpOXKEHHE TIIOKO3bl), HAXOXKICHHE B MPHUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoau3, KaueCTBEHHAs peaklus ¢ HOJ0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcuaoMm wmenu(ll)), mMHOroaromMHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajia C HOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paloThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aM(OTepHble OpraHuvyeckue coenuHeHHus. Pusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa O€JIKOB: THUAPONU3, [CHATypalusd,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4EHHs BEIIECTB W UX IPEBpAIICHUI: HAOJIOJCHUE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OENKOB MNpU HArpeBaHUM, IIBETHBIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUsI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCNEHb MOJIMMEpPHU3AINU, CPETHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/bI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TOJTMKOHICHCAITHSI.

DKcrepuMeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€H NPU M3Y4E€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMs, TMEePUOAUYHOCTh, HAOIIOJCHNE, W3MEpEHHeE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJICKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BEIMYUHBI M €IUHHIIbI
UX U3MEPEHUsI.

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

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIIMBO, PECYPCHI.

TexHONOTHs: MHUILEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs O0OJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemerTb. OCOOCHHOCTH
pacnpeneneHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHUOOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NEpHOAUYECKOTO 3akoHa U Ilepmonnyeckol CHCTEMBI XUMHUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIECTB
0 TPYIIaM U epruoaaM. 3HaueHUue NePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

CtpoeHue BemiecTBa. XUMHYECKas CBSI3b. BuAbl XUMHYECKOW CBSI3U (KOBaJEHTHAas
HEeNoJIsipHasl W TOJSpHas, MOHHAs, MeTajuindyeckas). MexaHusMbl oOpa3oBaHHsl KOBaJIEHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DNeKTpooTpULIaTeNbHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYyISIPHOTO ¥ HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o AucnepcHbIX cucTeMax. VICTHHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBast 1015
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHkiatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKHMX BEIIECTB, NPUHAMICKANIMX K pPA3TUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALLEHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKopocTh peakinuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbIe peakluu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHas, IIETOYHASL.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xummuueckux snemeHtoB JI. VM. MenneneeBa», u3ydeHue
MOJIeNIed KPUCTAUIMUECKHX PEIETOK, HAOII0OJeHHe ¢ OMNHCaHUE JIEMOHCTPAIIMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpEeJIEJICHUE CPellbl PaCTBOPOB BEILECTB C MOMOILBI YHUBEPCATBHOTO MHAMKATOPA, PEAKUUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKkTOpoB Ha
CKOpPOCTb XUMHYECKOU PEAKLIM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETAIJIOB. AJTOTPONHS HEMETANIOB (Ha puMepe KUCIopoa, cepsl, (hocdopa u yrieposaa).

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COECIMHEHUN.

Meramisl. [lonoxenne Meramios B [lepuoandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
dbusnueckue cBoiicTBa MeTamioB. CIUIaBpl METAIOB. DIEKTPOXUMHUYECKUN P HAMPSHKECHUH
METaJIOB.

XWMHUYECKHE CBOWMCTBA BAXKHEWUIINX METAJIOB (HATPHWH, KaJWid, KajabIlMHd, MAarHUu,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoObl moay4deHus: MeTauioB. [I[pruMeHeHne MeTauioB B OBITY U TEXHHUKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yY€HUs BEUIECTB M MX NPEBPALICHUN: H3yYEHUE
KOJUTEKIIMA «MeTauibl U CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIIEHHE JKCIEePUMEHTATbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCJIOT M IIEJIOYEN, KAUeCTBEHHBIE
peaklMy Ha KATHOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCcKol 1 MUILEBOM 0e30macHoCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJTY4€HUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpUaJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMUECKUe U MUHEpAJIbHbIE YJOOPEHUSI.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH IpU M3ydeHUU OOIIel M HEOPraHUYeCKOW XMMHUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U NOHSTUMN, SBJISIOUIMXCS CUCTEMHBIMU JJISl OTJEJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IOHATHUSA: Hay4HbIM (pakT, Tumoresa, 3aKOH, TEOPHS,
aHamu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  IKCHEPUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PalMOaKTUBHOCTb, MOJEKYJa, YHEPreTHUECKUH YpOBEHb, BEIECTBO, TEJIO0, 00BEM, arperaTHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035IICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (papManeBTHYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKILMOHHBIX MAaTEpHUAJIOB, JEKTPOHHAS ITPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3ylIbTaTaM OCBOCHHUS OOy4YarOIIMMUCS
IporpaMM CpPeAHEro o0Iiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IIpOrpaMM CpeAHero o0I1ero 00pa3oBaHus SIBJISETCS CUCTEMHO-ESTEIbHOCTHBIN MOAXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOLIUMUCS POCCUHCKOM TpakIaHCKONH MAECHTUYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIIEHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKH XMMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJCTBOBAaThCS B CBOCH JEATEIbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHbBIE TJIAHbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NpeAMETa «XUMHS» JOCTHTAIOTCS B EIUHCTBE
y4eOHOI M BOCIHTATEIBHOW JIEATEIIFHOCTH B COOTBETCTBHUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LEHHOCTSIMM M HJeaJaMU POCCHICKOro
IPaXJIaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU M NpaBUIAMM IOBEAEHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)karoT chOpMHUPOBAHHOCTh
ONbITa MO3HABATEIbHOM M MPAKTHUYECKOW JESITENbHOCTH OOy4YaloImMXCsl IO pealu3aliu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHcKoOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIE€ATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPUHAMATh MOTHBBI, HAMEPEHHSI, JIOTUKY W apTYMEHTHI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOI 0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOM
XUMHU;

YB@KEHHSI K IPOIECCY TBOpYECTBA B OOJIACTH TEOPHH M TPAKTHYECKOTO TPUMEHEHHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUINTENbHBIX HaOJIIOJCHUMH,
KPOIOTIIMBBIX SKCIEPUMEHTATBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB,



UHTEpeca M [I03HABATEJIbHBIX MOTHUBOB B IIOJYYCHMH M TOCJIEIYIOIEM aHalu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUIN 3THUX MTOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMUA LEHHOCTeH 310pOBOro M 0e30macHoro olpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUS LEHHOCTH MpaBWJI HWHAUBUAYAJIBHOIO M KOJUIEKTUBHOIO 0€30IacHOIo
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HEMpPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKON JESITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY HM3Y4YEeHHIO Mpo(deccuil pa3iinyHOro pojaa, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3yibTaraM TPYAOBOMl 1eATENbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccun U peanu3alnuy COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

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

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPHUHOCSIIMX Bpel OKPYXarolled NPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MpeIIpUHUMAaEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroleM
MHUpE KaKk O €AMHCTBE IPHUPOJAbI U YEJIOBEKA, B IMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTHM METOJOB I103HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOMy4yaeMble 3HAHUS IS
aHaJM3a U OOBSACHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS 1e7aTh 000CHOBAaHHBIC 3aKIFOUEHHUS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA IS peUIeHHs IpobiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITENIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSA ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAKAIOIINE [IEIIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbI (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICI0BaHNE, HAOIIOACHHE, U3MEPECHIE, YKCIIEPUMEHT U JIPyTHe);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecmeunBatonye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBHUS B II03HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yU€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NMO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LENH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTU C TIOCTABICHHBIMU IIENISIMH;



UCIOJb30BaTh MPU OCBOCHMM 3HAHMW NPHUEMBI JOIMYECKOIO MBIIUIEHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH VIS KJIaCCU(UKALIMHU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHUYECKOM pEaKUMd — TpU PELHICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

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

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JIMYHBIX METO/IOB IMTO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IUYHBIX BHIAOB M (OPM MpencTaBICHUS, KPUTUYECCKH
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh OMBIT MCIOIB30BAaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMaliel: NPUMEHATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKHue) 3HaKh U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJI€ AMAJIOra W/WIN JUCKYCCUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIIOJHEHUHM XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MMO3ULUI B X0/1€ 00CYKICHUS 1 0OMEHa MHCHHUSMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeayaraeéMblii aITOPUTM JCHCTBUM IPHU BBHIMOJHEHUH y4eOHBIX M HCCIENOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs») OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIOLIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, POJIM XMMHUU B TO3HAHUU SIBICHUNW MPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cperie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIOJAraolne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSPHBIH O0BEM, YIJIEPOIAHBIH  CKeJeT,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMSI); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPTaHUIECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBICHUHN, (PAKTOIOTHYECKIE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

Cq)OpMHPOBaHHOCTB yMeHI/H\/JI BBIABJIATE XAPAKTCPHBIC MPU3HAKN HOH?ITI/IfI, YCTaHaBJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHSATHUS MIPU OMKMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEaKUWW, U3rOTaBIMBATh MOJENIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW yCTaHABIMBATH MPUHAJIC)KHOCTh N3YUEHHBIX OPTaHUYECKUX
BEUIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJaccy/Tpylie COoeIUHEeHUuN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIUE COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC



COCIMHCHMS), JTaBaTh UM Ha3BaHUs MO cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHS OTMCIHHBIX OPraHMYECKHUX BEIIECTB (ITUJICH, MPOIUIICH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHON, (OpManbICTHa, ameTalbJAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMCHHSI OMNPEACIATh BHJBI XHUMHYECKOW CBSI3M B OPTraHUYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeiecTB A. M. byriepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYCCKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 2TaH, STWJEH, NPOMWICH, ameTwieH, OyramueH-1,3, metwiOyraauen-1,3, OeHzoul,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TIIUIEPHH, (EHON, aleTaIbIeTH]l, MypaBbHHAS U YKCYCHAas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePH30BaTh HCTOYHUKH 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 PEAKIHMHU IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WM MPOIYKTOB PEAKIINN);

c(OpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, KCIONb3YEeMbIX B XHMHUU MpPU HM3YYEHUU BEHIECTB M XUMUYECKUX SIBICHUMN
(HabmoeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIHUSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATh MpaBUiIa MOJIb30BAHUS XUMUYECKOW MOCYA0N U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUICCKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATh M BBIMOIHATh XUMHUYECKUH JKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYEHUE ITHICHA U U3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OpPraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHWH, IIBETHBIC PEAKITUN OCITKOB) B COOTBETCTBUM C MPABUJIAMH TEXHUKH 0€30MaCHOCTH
npu OoOpalleHUuu C BEIIeCTBAMU U JTaOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThl
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(GopMyJIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHUYECCKH aHAIM3UPOBATh XUMHYECKYIO WH(OPMAIIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, HTEpHET U IpYTrHX);

c(OpMUPOBAHHOCTh YMEHUI COONMOaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBSI M
OKPYKAroIIed MPHUPOJTHON Cpe/ibl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHSI Ha JKHBBIC OPTaHU3MBI
onpeAeNéHHBIX OPTraHMYECKUX BEUIECTB, MOHMMAas cMbicn mokaszarens [I/IK, moscHATh Ha
npuMepax crmocoObl YMEHBIIEHHS U MPEJOTBPAIICHNUS X BPEAHOTO BO3JCHCTBUS HA OPTaHHU3M
YeJI0BEeKa;



JUIsi 0Oy4arolUuXCsl ¢ OrpPaHUYEHHBIMU BO3MOXHOCTSIMHU 370POBbS: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMHUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns miis 3anucu XuMuaecKux GopMyiI.

11 KUIIACC

[IpenmeTHBIe pe3ynabTaThl OCBOEHHS Kypca «OOmas W HEOpraHHM4YecKas XHUMHSD)
OTpPaXaroT:

Cc(OPMUPOBAHHOCTh MPEACTABICHUH: O XUMHYECKOM COCTABISIONIEH E€CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIbTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
peuIeHus] NPaKTHYECKHX 3afad M JKOJOIMYecKd OOOCHOBAHHOTO OTHOUICHUS K CBOEMY
3JI0POBBIO U IPUPOTHOH Cpeae;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIOJATrArOIINE
HNOHATHS (XMMUYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKyJIa, MOJIb, MOJISIDHBI O00BEM, BAJCHTHOCTb, JJIEKTPOOTPUIATEILHOCTh, CTEICHb
OKHCJICHUS, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOIHAs),
KpUCTANTMYECKass  pemeérKka, THUIBI XUMHUYECKHUX  PEaKIHid, pacTBOp, AIIEKTPOJHTHI,
HEDJICKTPOJIUTHI, DIIEKTPOJIMTHYECKAsT AMCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XMMHYECKOW  peaklUuH, XHUMHUYECKOe paBHOBECHE); TEOPHH M 3aKOHBI  (TEOpHUs
NIEKTPOIUTUYECKOW AMCCOIManuK, nepuoandeckuii 3akoH J[. M. MenzaeneeBa, 3akoH
COXpaHEHHsI MacChl BEUIECTB, 3aKOH COXPAaHEHHS M TPEBPAIICHUS PHEPTUU NPU XUMHUYECKHX
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJHYECKUH S3BIK XUMHH, MHPOBO33PEHYECKHE 3HAHWUS,
Jexalne B OCHOBE IIOHMMAHUS TNPHUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHUX SIBICHHH,
(akTOJIOrMUECKUE CBEJIEHHS O CBOMCTBAX, COCTaBe, MOJyYEHUH U O€30MacCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPTAHWYECKHUX BEIECTB B OBITY M MPAKTHUECKON AEATEIBHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MOHATHH, yCTaHABIUBATh
UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMMCAHUM HEOPTraHMYECKHX
BEIIIECTB M UX MPEeBpalleHUl;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO CHMBOJHKY JUISI COCTABIICHUS
dopMyn BemeCTB W ypaBHEHHH XWUMHYECKHMX pEaKIUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHUsS OTACIBbHBIX HEOPTaHMYECKHX BEIISCTB (yrapHblid ras,
YIJIEKUCTBIA Ta3, aMMUak, rameéHas M3BecTh, HETraléHas W3BECTb, NMUTHhEBAs COJa, MUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
3JIEMEHTOB B COEIMHEHUSX PA3JIIMYHOIO COCTAaBAa, BUJ XMMUUYECKON CBSI3U (KOBaJEHTHAs, HIOHHAS,
METaJUIn4YecKasi, BOJOPO/IHAS) B COCAMHEHUSIX, THUI KPUCTAIUIMYECKONW PEMIETKH KOHKPETHOT'O
BEIIeCTBa (aTOMHAs, MOJICKYJSApHAs, WOHHAs, METAIMYEcKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJIEKHOCTh HEOPraHUYECKHX BEIIECTB
[0 UX COCTaBY K ONpEeAENEHHOMY KIIacCy/TpyIe COeAMHEHUH (MIPOCThIE BEIIEeCTBa — METAJLIBI U
HEMETaJLIbI, OKCHIbI, OCHOBAHUS, KHCIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM paCKpbIBaTh CMBICH Tepuogndeckoro 3akona J[. .
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINY;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucteMbl XUMHUECKUX 3i1eMeHTOB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuoandeckoil cucteMbl XUMHUYECKUX 31eMeHToB Jl. 1.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENIEHEeH OKHCIICHHSI 3JIEMEHTOB, 00PaTUMOCTH PEAKIUH, YIaCTHUIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW NPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTABJICHUS AIEKTPOHHOTO OaaHca 3TUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [arense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh XHUMHYECKHE IIPOIECCHI, JIeKallhue B
OCHOBE MPOMBIIIUIEHHOTO TOJMYYeHUsI CEPHOW KHCIOTHI, aMMHaKa, a Takke cPOpMHUPOBAaHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U SKOJOTMYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN TPOBOAUTH BBHIYMCIEHUS C MCIOIb30BAHUEM TOHATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYacCTBYIOIIMX B pEaKIMM BEIIECTB, TEIJIOBOro 3(dexTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHUS DHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU TIO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIENIEHuE CpeJbl
pPacTBOPOB BEIIECTB C MOMOUIbI0 YHUBEPCAIILHOTO UHAWKATOPA, BIUSHUE PA3IUYHbBIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbe(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMS, PEIIEHUE SKCIIEPUMEHTATBHBIX
3agau no TtemaM «Metamney u «Hemeramib») B COOTBETCTBUM C MpaBUIaMH TEXHUKU
0e30MacHOCTH Mpu 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ysbTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuit 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHaJIM3UPOBATh XMMHUYECKYI0 HH(}OpMaIuio,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBA MaccOBOM KOMMyHHKauuu, HHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJIOTMYECKU IIeJ1ecO00pa3HOro
MOBE/ICHUA B OBITY M TPYHOBOM [EATENbHOCTH B IEJIAX COXPAHEHHS CBOErO 3/I0pOBbA U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoOb
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns s 3anucu xumudeckux Gopmyi.



TEMATHYECKOE IIJNTIAHUPOBAHUE, 10 KJIACC

Ne HaumeHnoBaHMe pa3/je/ioB U TeM IPOrpaMMBbI Koriecreo tacos JUEKTPOHHbIE (LUPPOBHIC)

n/n Bcero KP IIP oOpa3oBarejibHbIE PeCypPChl

Pa3zgea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOH XUMUM

11 [Ipenmer oprannyeckoit XuMuu. Teopus CTpOEHUS OPraHUYECKUX 3 https:/_/edsoo.ru/metodicheskie-

coenunenuit A. M. byrnepoa materialy/

Hroro mo pazmeny 3

Paznea 2. Yraesogopoasl

2.1  TlpenenbHbIC YTIIEBOAOPOIBI — ATKAHBI 2 POl

2.2  HemnpepnenbHble yTIe€BOAOPObI: ATKEHBI, AIKAJIUEHBI, aTKUHBI 6 1 POl

2.3 | Apomatuueckue yrieBoJOpOIbI 2 POII

2.4  llpupoaHbie ICTOYHUKHU YTIIEBOJOPOIOB U UX MepepaboTka 3 1 https://edsoo. ru/metodicheskie-
materialy/

Hroro no pazgeny 13

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust

3.1 | Crouptel. DeHon 3 PO

3.2  Anpnerunsl. KapOoHoBbie KUCTOTHL. CI0XHBIE d(DUPHI 7 1 POl

33 Vriesomst 3 1 m;pt)z:r/igeldioo.ru/metodlcheskle—

Hroro mo pazueny 13

Pa3nes 4. AzoTcoaepskamue OpraHi4ecKue CoeJuHeHH

4.1  AMuHBI. AMUHOKHUCIOTHL. bemku 3 POl

Hroro mo pazneny 3

Pa3pnen S. BeicOkOMOJIEKY /IS PHBIE COCAUHEHHUSA

5.1 | TInacrmacc, Kayayxu. Bomoksa 2 https:/_/edsoo.ru/metodicheskie-
materialy/

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2



https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/

11 KJIACC

TemaTHyeckoe NVIAHUPOBAHUE

B Tom uncie

JuaexkTpoHHbIe (UU(pOBbHIE)

Ne Tema Ko1-Bo o0pa3oBaTe/ibHbIE PECYPCHI
4acoB KP e
1 | Crpoenne aTtomMa W HNEPUOAMYECKHN 3aKOH 6 1 https://edsoo.ru/metodicheskie-
.. MenneneeBa materialy/
2 | Ctpoenue BemiecTBa 26 1 POIII
3 | XuMu4ecKkue peakiuu 16 1 1 POIII
4 | BemecrBa 1 X CBOMCTBA 18 1 2 https://edsoo.ru/metodicheskie-
materialy/
Pe3epBHbIe yachl 2
Bcero + pe3epBHBIE Yachl = HTOTO 66 + 2=68 4 3



https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

KoaudecTBO 9acoB

Tema ypoka
yp Bcero

KP

1P

Jara
U3y4eHus

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

Hpez[MeT OpFaHquCKOﬁ XHUMHU, eé BO3HHUKHOBCHHC, PA3BUTUC U
3HA4YCHUC

Teopus crpoeHust opraHu4eckux coequuenud A. M. bytiiepoBa, eé€
OCHOBHBI€ OJIOKEHUS

[IpencraBnenue o ki1accUPUKAUU OPraHUYECKUX BEILECTB.
Homenknarypa (cucreMatnyeckasi) U TPUBHAIbHbBIC Ha3BaHUS 1
OpraHMYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKHI PSIJT

MertaH ¥ 3TaH — NPOCTEUIINE TPEACTABUTENH AIKAHOB
AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

OTHIICH U TIPONMIIEH — MPOCTEHINNE MPECTABUTEIN AIKEHOB

https://edsoo.ru/meto
dicheskie-materialy/

POII
POII
POII

o N o oA~

N i

[TpakTuueckas pabota Ne 1. «IlonydeHue STUIeHA U U3YYEHUE €T0
CBOWCTB»

Ankanuensl. byraauen-1,3 u metunOyranuen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyKa U pe3HHbI

[EEN

10

11
12

13

14

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN PAI.
AlleTUIIeH — MPOCTEHIINN PeICTaBUTENb aJIKUHOB

Bbluncienns no ypaBHEHNUIO XUMHUYECKON PEaKIINH
ApeHbI: 6€H30JT U TOJTYoJI. TOKCHYHOCTh apEHOB

I'enernueckas cBs3b YTJIIEBOAOPOAOB, NTPUHAMJICKAIIUX K Pa3JIMIHbIM
Kj1accaM

Nl

[IpupoHBIC HCTOYHUKH YTIIEBOIOPOAOB: IPUPOIHBIN Ta3 U MOMyTHBIE
He(TsHbIE ra3bl, HePTh U MPOIYKTHI €€ nepepaboTKu 1

PoOII

POII



https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/

[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB: IPUPOAHBIN a3 U MOMYTHBIE

https://edsoo.ru/meto

15 He(TsHbIE ra3bl, HePTh U MPOIYKTHI €€ mepepaboTKu 1 dicheskie-materialy/
16 KonTpomnpHas pabota mo pazueny «YriIeBoJ0pOIb 1
17 [IpenenbHbie 0OTHOATOMHBIE CIIUPTHI: METAHOJ M 3TaHOJI. BomopogHas 1
CBSI3b
18 MHOroaToMHbIE COUPTHI: STHIICHIJIUKOIb U TIIUIEPHH 1
19 ®eHnon: cTpoeHUe MOJIEKYIIbI, PU3MYECKHE U XUMHUECKHE CBOICTBA, 1 POIII
pUMEHEHHE
20 Anpaeruapl: GopManbaeTUI U alleTalIbaeTu . AIICTOH 1
21 OnHOOCHOBHBIE TIPE/IENbHBIC KAPOOHOBBIE KHCIOTHI: MypaBbHHAS U 1
yKCyCHast
22 [IpakTrueckast padora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOM KHUCIIOTBI» 1
23 CreapuHOBas ¥ OJIEMHOBAS KUCIIOTHI, KaK MPEACTABUTEIH BBICIIINX 1
KapOOHOBBIX KHCIOT
24 MBpl1a Kak cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIee JeicTBUE 1
o5 CrnoxHnble 3(hupbl Kak MPOU3BOHBIE KAPOOHOBBIX KUCIOT. ['naponns 1
CJIOKHBIX 3(UpPOB
26 Kupsl: ruapoans, mpuMeHeHHe, OUOJIOTHYECcKasi poJib )KUPOB 1
97 VYraeBoasl: cocTa, kKiaccudukanys. BaxxHeiume npeacTaBuTeNu: 1 POII
TIII0K03a, PPYKTO3a, caxaposa
28 Kpaxmait u 11emiro103a Kak mpupoIHbIe TTOTUMEPHI 1
29 KontpomnpHas padora o pasaeny «Kucmopoacoaepxamniie 1
OpPraHUYeCKHEe COSTUHEHUS»
30 AMWHBI: METHJIAMUH U aHUJIMH 1 POII
31 AMUHOKHCIIOTHI KaK aM(pOTEpHBIE OPraHUYEeCKHEe COSAMHEHUS, UX 1
O6uonornyeckoe 3HaueHue. Ilentuap
32 Benku xkak npupoiHbIe BHICOKOMOJIEKYIISIPHBIE COEUHEHUS 1 POIII
33 OCHOBHBIE OHATHS] XUMHH BEICOKOMOJIEKYJIIPHBIX COETMHEHUI 1
34 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSTMHEHUH. 1
[TmacTmacchl, Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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11 KJIACC

No Cpoku Tema ypoka dopma OCHOBHBIE YV
YpOKa | U3y4YeH y4eOHOro MOHSTHUSA
ns 3aHATHUA JIMYHOCTHBIC MIpEeaIMETHBIE MeTalpeaIMETHbIE
(Tun ypoka)
TEMA1. CTPOEHUE ATOMA U IIEPHO/IHYECKHH 3AKOH JI.H. MEH/TEJIEEBA (6Y)
1(2) ATOM — CII0’KHAs YaCTHULIA. BBoaubIit Snpo, 1. ®opMupoBaTh IIpeocmasnsme cnoxuo | Pervastusnbie
oK SJIEKTPOHHAS OTBETCTBEHHOE € CTPOEHHE aToMa, 1.KoppexTupoBath AesTe/NbH
yp obosouka, OTHOIIEHHE K COCTOSIILIETO U3 sIIpa U OCTb: BHOCHTD H3MCHCHIT B
YACTHIIBI, YUCHHIO. 3NIEKTPOHHOM 060mouKy, | MPOHECC € yaeToM =
BO3HHUKIINUX TPYAHOCTEU U
MHUKpO- u | 2. opmupoBats Haxooums B3auMoCBs3U oGO
MaKpOMUP y4eOHo- MEXIy TOJ0KESHUEM 9. COCTARIATE ILIAH OTBETA;
2 (2) CocTossHue JIIEKTPOHA B KOM6I/IHI/IpOBa O 001ako, | mo3HaBaTEIHLHBIA 3JIEMEHTA B paGoTaTh ¢ TEKCTOM
aToOMe. HALIH opOurab, HMHTEpeCca K HOBOMY [lepuoanueckoit maparpada u ero
KBAaHTOBBIC IMCIIa | ygeGHOMY MaTepualdy | cucteme . U. KOMIIOHCHTAMH;
u criocobaMm pemieHnst | MeHmeneesa u 3. ®opmynupoBaTh yIeOHYIO
3 (3) 9H€KTpOHHBI€ KOM6I/IHI/IpOBa QHGKTpOHHLIe HOBOﬁ ‘{aCTHOﬁ CTpOGHI/IeM ero 3aJa4y Ha OCHOBE
0
KOH(Urypanuu aTOMOB | HHBINI (opmytot, 3a/1a49K. aroma. Cocmasnsime dne | COOTHECCHILI TOTO, HTO yiKCE
rpaduueckue 3. TIpOSBIATE KTPOHHBIE 1 HM3BECTHO yUaIlUMCS, ¥ TOTO,
SICMCHTOB. bopuy, OTBETCTBEHHOE 3JIEKTPOHHO- TO CIIE HE H3BECTHO.
OCHOBHEIC p Ilo3HaBaTeIbHBIE
[IPUHLAIIBI OTHOIIICHHE K rpaduuecKue POPMYIIBL | 1y o o TeIBHO
3aroHeHUs 00y4eHHIo, aToMoB S, p u d- IL1aHUPOBATD MyTH
OpGHTaﬂeﬁ YBAXUTECIBHOC JJIEMEHRMO8. TOCTIDKEHHS LIETIEH, B TOM

OTHOIIICHHE K
CTapIIuM ¥ MJIaIIIHM
TOBapUILaM;
0CO3HaBAaTh LICHHOCTb
3I0pPOBOTO U
6e3omacHoro obpaza
JKU3HU.

Ilpeocmasnsamo pa3BuTH
€ Hay4YHBIX TEOPHI 1O
CIIUPAJIM Ha OCHOBE
Tpex GopMyIUPOBOK
[Tepuoauueckoro
3aKOHa.

Onucvigams CTPOCHHE
aToMa M CBOMCTBA
XUMHUYECCKHUX JIEMCHTOB
W UX COCIMHCHUN Ha
ocHoge [lepuoanueckoit

qucie

IbTEPHATUBHEIE, OBJIaICHHE
YMEHHEM COIIOCTABIIATh
9KCHEePUMEHTAJIbHbIC U
TEOPETHYECKUE 3HAHUS C
O0OBEKTHBHBIMH PEANHSIMU
JKU3HH.

2. Vicionp30BaTh NpHeMbI
paboTsl ¢ nHdopMarHei
(mouck u 0TOOp UCTOYHUKOB
HeoOXxoquMoi nHpopMaIHy,
CHCTEeMaTH3aLHsI




4(4) BBA xumudeckux | KomOunuposa | Banenthbie
o anekTpoHsl, BBA,
DJICMCHTOB. HHBIU cpaBHeHHe
TIOHATUN
BAJICHTHOCTH n
CT.OKHUCJICHUA
5(5) 3 wn  HNCX5 U | KomOunuposa | Ilpeanockuikn
M o OTKPBITHUS 113,
eHjieTieeBa B CBETE YYCHUS | LI OTKpHITHE,
0 CTPOCHUH aToma. OCHOBHBIE
[onoxxkeHne  BopOpoaa B 3aKOHOMCPHOCTH.
. Paznuunbie
[ICX3. 3nauenue II3 wu dopmst [ICXD.
[ICXND. J.0. Nel
KoucrtpynpoBanue
11(0),¢€C) c
HCIIOJIb30BAHUEM
KapTOYeK.
6 (6) Kontponenas pabora Ne 1 | Vpok
«Ctpoenue atoma. I13». HPOBEPKU
YPOBHS
3HAHUU

cucremsl 1. 1.
Mengeneesa.
Omuocumob XumuyecKue
2JIeMeHmbl K MOMY ULU
UHOMY DNIEKIMPOHHOMY
cemeticmey.
Packpvisamo
0CcobenHoCmu cmpoenus
amomog d-anemenmog

u f-onemenmos.

uHpopmaun).
KoMMyHHKaTHBHBIE

1. Bragets MOHOOTHYECKON
U IWAIOTHYeCcKo popMamu
pedH B COOTBETCTBHU C
HOpPMaMH POIHOTO SI3BIKA;
BEIPAXKaTh CBOM MBICIIH C
JIOCTATOYHOI ITOJIHOTOHN U
TOYHOCTBIO;

2. ®opMUpOBaHUE YMEHHS
pabotath B mapax, OTBe4aTh
Ha BOIIPOCHI YUUTEIS,
YMEHHE UCTIOIb30BaTh
XUMHYECKHUH SI3BIK, YMEHUE
paboTaTh ¢ XUMUYIECKOM
MOCYIOH.

3. ®opmupoBaHUE YMEHHUS
CITyIIaTh YYUTEINsl, BECTH
JHAJIOT C YIHUTENeM H
JPYTUMH yJaIIUMUCS.

TEMA 2. CTPOEHUE BEIIIECTBA (264.)




1 (7) XuMuueckas CB3b. | M3yuenue Bunst cBszeil. | 1. YuuThIBaTh pazHbie XapakTepu3oBaTh HOHHYIO | PeryasiTuBHble:
MouHas cBS3h HOBOL'O XapakTepUcTHKa MHEHHS 1 HHTEPECHI U CBSI3b KaK CBSI3b MEXKAY 1. IInanupoBaHue yue6GHOTO
noHHOH cBs3u. [l. | 06OCHOBBIBATH HOHAMH, 00pa3yIOIMUMHUCS | COTPYIHHYECTBA C YUUTENIEM
MaTepHaa. Mogens COOCTBEHHYIO MO3UIUIO. | B pe3ysbTaTe OTAAUHU UK U CBEPCTHHKAMH —
Jlexnms KPHUCTAIUINYECKOH | 2. YMeTb OIleHUBAThH npuéMa dIEKTPOHOB OIIpesieNIeHUe e, QyHKINH
peUIeTKH XJIOpHJa | HNpaBHIFHOCTH aTOMaMH HJIH TPYIIIaMH YYaCTHHUKOB, CIOCOOOB
Hartpusi. OOpasnbl | BBITOMHEHHs yaeOHOIT aTOMOB. B3aUMOJICHCTBUSL.
MHHEPaJIOB. 3a7a4n, COOCTBEHHEIE Omnpenenars Io3naBaTeabHbIE:
BO3MOKHOCTH €€ MPUHAAIEKHOCT HOHOB K | 1. OBnajsieHne 0CHOBaMH
pemieHus. 3.AHaTU3UPO | TOW WIIM MHOM rpymme Ha XUMHUYECKON IPaMOTHOCTH:
BaTh 3MOIMOHAIHbIE OCHOBAaHUH HX 3apsaia U CIIOCOOHOCTHIO
COCTOSIHUS, TIOJTy9eHHBIE | COCTaBa. AHAIU3UPOBATh U
OT yCIEUTHOM XapaxTepu3oBaTb 00BEKTHBHO OLICHUBATh
(HeycremHon) (usmyecKkye CBOKCTBa JKH3HEHHBIE CUTYaIINH,
NIeTeNIbHOCTH, OLICHHBA | BEILECTB C MOHHOI CBSI3bI0, | CBS3aHHBIC C XMMHEH,
Th UX BIIMSIHUE Ha Kak (QyHKIMIO BHa HaBBIKaM¥ 0€3011aCHOTO
HACTPOEHHE YeI0BEKa XMMHYECKON CBS3U U THUMA | OOpalIeHHs C BEIECTBAMH,
KPHUCTAITNIECKOit HCTIONB3YEMBIMH B
pemérku TIOBCEIHEBHOM KHU3HU.
KommynukaTuBHble:
1. YuactBoBath B
KOJUIEKTUBHOM O0OCYXJICHUH
npo0iieM, HHTETPUPOBATHCS B
IPYIITy CBEPCTHUKOB U
CTPOUTH NMPOIYKTHBHOE
B3aUMOJCHCTBHE U
COTPYAHHYECTBO CO
CBEPCTHUKAMH U B3POCIBIMH

2-3 KoBajieuTHAS CBS3b. KOM6I/IHI/IpOBa D0, Bumel KC, | 1. YuureBath pa3ssie OnuceIBaTh KOBAJIEHTHYIO PeryasituBHble:

(8-9) HHBII XapaKTepUCTHKA. MHEHHS ¥ HHTEePECH U CBSI3b, KaK pe3yJbTar 1. [InannpoBanue yueGHOrO
A Mopnenu | 060CHOBBIBATh o6pa3oBaHus 00IINX COTPYIHMYECTBA C yUUTEJIEM
peuieTok  anMasa, | COOCTBEHHYIO MO3MLHUIO. | 3JIEKTPOHHBIX Map WM KaK | U CBEPCTHHKAMH —
rpaduTa. 2. YMeTh oneHHBaTh pe3yIbTaT NepeKPhIBAHMS OIIpesieNICHUe 1IN, QyHKINH

MPaBHILHOCTH
BBITIOJTHEHUST yIeOHOI
3ama4n, COOCTBEHHBIE
BO3MOKHOCTH €€
pemeHus. 3. AHaITU3UPO
BaTh OMOIITMOHAJILHBIC
COCTOSIHMS, ITOJTyYCHHBIC
OT yCIIEUIHOMN
(HeycrenrHon)
JIeATeNIbHOCTH, OIICHUBA
Th WX BIIMSHUE Ha
HACTPOEHUE YeI0BEKa

3NIEKTPOHHBIX OpOHTATIE.
Knaccndumnuposars
KOBAJICHTHBIE CBSI3H 110
30, KpaTHOCTH U CIIOCO0Y
HIepEeKpbIBaHHS
JJEKTPOHHBIX OpOUTAIICH.
XapakTepu3oBaTh
(u3IyecKre CBOWCTBA
BEIECTB C KOBAJEHTHON
CBSI3bI0, KaK (DYHKIUIO
KOBAJICHTHOI! CBSI3H M THIIA
KpUCTAJUINYECKOU
peméTku

YYaCTHUKOB, CIIOCOOOB
B3aUMOJECHCTBHS.
Ilo3HaBaTeJbHbIE:

1. OBnagenre ocHOBaMU
XMMHUYECKON T'PaMOTHOCTH:
CITIOCOOHOCTBIO
aHAJIM3UPOBATH U
00BEKTHUBHO OLIEHUBATH
JKU3HCHHBIC CUTYAIINH,
CBsI3aHHBIC C XUMHEH,
HaBbIKaMH 0€3011aCHOTO
oOparieHus ¢ BelecTBaMu,
HCIIOJIb3YEMBIMH B




4(10)

MeTammdueckas CBSI3b.

KomOunuposa
HHBIN

XapakTepucTika
METaJIIMUECKOM
cBazu. JLLO. Ne2.
OmnpezeneHue THIa
KPHUCTAUTHIECKOH
peIIEeTKH BellecTBa
U OIHCaHHE €ro
CBOWCTB

5 (11)

Bonoponnas cBsi3b.

KomOunuposa
HHBIN

MexmonexyssipHa
kg u
BHYTPHMOJIEKYJIISIP
nas BC. JI. monens
moJekynsl JIHK

XapakTepu3oBaTh
METaJUTHUECKYIO CBA3b KaKk
CBSI3b MEX/[y HOH-aTOMaMH
B METaJJIax U CIUIaBax
MOCPENICTBOM
0060011eCTBIEHHBIX
BAJICHTHBIX JJIEKTPOHOB.
OOBACHAT EAUHYIO
MPUPOTY XUMUIECKUX
CBA3EH.

XapakTepru3oBaTh
(huzndeckue cBOHCTBa
METAaJIOB, KaK (QYHKIIUIO
METaJNINYECKOH CBA3U U
MeTaNINYeCKON
KpHCTaJUIN4ECKOH
peméTku

XapakTepru3oBaTh
BOJIOPOJHYIO CBSI3b KaK
0COOBII THIT XUMUYECKOH
CBSI3U.

Paznnyarte
MEXMOJIEKYJISPHYIO U
BHYTPUMOJIEKYJIIPHYIO
BOJIOPOJTHEIC CBSI3H.
PackpeiBath ponb
BOJOPOJHBIX CBSI3eH B
OpraHU3aI{ MOJICKYIT
OHOTIOIMMEPOB, — OENKOB
u IHK, — Ha ocHoBe
MEXXIPEAMETHBIX CBA3EH C
ouosoruen

TIOBCETHEBHOM JKU3HH.
KommyHnukaTuBHbIE:

1. YyacTBOBaTH B
KOJIJIEKTUBHOM 00CYKICHUH
Mpo0JIeM, HHTETPUPOBATHCS B
TPYIIy CBEPCTHHUKOB U
CTPOUTDH NPOJYKTUBHOE
B3aHMOJCHCTBHE U
COTPYIHHYECTBO CO
CBEPCTHUKAMH U B3POCIBIMU

6 (12)

I'ubpuanzanus
opOuTaneil.

N3yuenue
HOBOTO
Marepuaia.
Jlekmus

T'ubpuanzanys




7(13) [TonuMmepBsL. KomOunuposa | Iommepe, BMC,
o nonyuenue. JLO.
HHBIH N3,
O3HakoMJIeHHE C
KOJUIeKLIHEeH
TOJINMEPOB:
mIacTrMace u
BOJIOKOH. .
O06pasbl
njacTMacc u
BOJIOKOH,
HEOPTraHUYCCKUX
TIOJINMEPOB
8 (14) [azoo0pasnoe cocrosaue | KomOunuposa | Arperatibie
BemeCTBa HHI)Iﬁ COCTOSIHHMS BOOBI.
9-10 Momnsipublit 00beM razoB. | KomOunupopa | Pemenne  sanau.
(15_ HALIH JA.Mogenb
16 MOJIIPHOTO
) o0bema rason
11 [IpencraBurenu Uzyuenue KauecTBeHHbIe
CaKIIUuH.
17) ra3oo0pasHbIX  BEIIECTB | HOBOIO peardt
(Bomopo, KHUCJIOpoI, | Marcpuaia.
YIJIeKUCIBI a3, amMMuak, | 1K
stuieH). Wx mnonydenwue,
coOupaHue u
pacro3HaBaHHe.
3arpsizHeHue  atMocgepsl
u 6opr0a c HUM.
12 II/p Nel Tlonyuenwne, | KomOunupoBa
(18) cobupanme ¥ | HHBII
pacno3HaBaHMe ra3oB.
13-14 Kunkoe cocrosiuvie | KomOunanpoa | [orpebrenne
19- - poael. J. Tpu
gO) BemiecTBa.  Boma,  ee | HHbII arporaTiin,
CTPOCHHUC. COCTOSTHUSI BOJIBI.

1. ®opmupoBath
3KOJIOTHUECKOE
MBIIILUICHUE: yMEHHUE
OLIEHUBATh CBOIO
JIeITeNbHOCTD 1
MOCTYIIKH JIPYTUX
Jofiel ¢ TOUKU 3peHust
COXpaHEHHS
OKPY’KaIOILEH Cpenibl.
2. ®opMupoBaTh
BBIP2KEHHYIO
YCTOWYMBYIO y4eOHO-
HO3HaBATEIIbHYIO
MOTHBALNIO YYCHUS

XapakTepru3oBaTh
MOJIMMEPHI KaK
BBICOKOMOJICKYIISIPHbIE
COCIMHECHHSI.

Paznmuate peaknuu
MOJIMMEPU3AIIH U
MOJIMKOH/ICHCAIIUH.
OnucelBaTh BayKHEHIINE
MPEACTaBUTENH IIACTMACC
Y BOJIOKOH M Ha3bIBaTh
001aCTH X IPIMEHEHUSL.
YcTaHaBIMBaTh €IUHCTBO
OpraHUYEeCKOH U
HEOpraHWYeCKOH XMMHHU Ha
HpUMepe HEOPraHMIECKHX
MOJIMMEPOB

XapakTepru3oBaTh
MpeCcTaBUTENeH
ra3000pa3HBIX BEIIECTB.
OOBSACHATH peaKuu
CHHTE3a.

YcraHaBIMBaTh €AUHCTBO
OpraHUYECKOH U
HEOpraHWYeCKOi XMMHHU Ha
pUMepe ra30B

[TmannpoBaTh, NPOBOAUTH
HaOJIFOIaTh M OTIHCHIBATH
XUMHYECKUI SKCIIEPUMEHT
¢ cOOJTIO/ICHUEM TIPABHUIT
TEXHHKH 0€30MacCHOCTH

XapaxkTepu3oBaThb
CTPOCHUE MOJICKYIIBI BOJBI,
€€ XMMUYECKUe U
(hu3MUecKue CBONCTBA,
3HAUCHHE BOJBI B OBITY H
Ha MPOU3BOJICTBE

PeryasituBHbie:
1. CamocTOsATEIBHO

AQHAJIM3UPOBATH YCIOBUS
JIOCTHKCHHMS 1IeJIM Ha OCHOBE
y4€Ta BBIJICTICHHBIX
YYUTEIIEM OPHCHTHPOB
JICHCTBHS B HOBOM YYCOHOM
MaTepuae.
ITo3HaBaTe/IbHbIE:

1. Co3naBath u
peoOpa3oBBIBATH MOJETH U
CXEMBI JUTA PelIeHNs 3a1a4.
2. O600mmAaTs MOHATHI —
OCYIIECTBIIATH JIOTHYCCKYIO
OTIEPAITHIO Mepexoia OT
BHJIOBBIX ITPU3HAKOB K
POIOBOMY ITOHSTHIO.
KommyHukaTuBHble:

1. AzekBaTHO KMCIIOIH30BATh
pedeBbIe cpeacTBa st
PCIICHUS Pa3IUnIHBIX
KOMMYHUKATHBHBIX 33]1a4;
BJIaJIeTh YCTHOH 1
MUCEMEHHOM PEYbl0; CTPOUTH
MOHOJIOTHUYECKOE
KOHTEKCTHOE BBICKA3bIBAHUE.




15
(21)

3HavyeHHE BOJBI B OBITY H
Ha MIPOU3BOJICTBE.
KecTkoCTh BOOEL.

KomOunuposa
HHBIN

MumnepanbHble
BOJIbI, IPUMEHEHHE
BOJBI. Kunkue
KPHUCTAJLIBL.

JL.O. Negq.
HcnbiTanre BOJBI
Ha JKECTKOCTb.
Ycrpanenue
JKECTKOCTH BOJBI.
J.O. Ne 5.
O3HakoMJIeHHE ¢
MUHEPaJIbHBIMU
BOJIaMU .
OO0pasIpl HaKUIIH,
TIpuOOpHI Ha
KHUJTKUX
KpPHCTAIUIOAX.

16
(22)

TBCp,I[O@ COCTOsSAHHC

BC€IICCTBA.

N3yuenue
HOBOTO
MaTepHana.

AwmopdHbIe
TBEpAbIC
BEIIIECTBA,
KPUCTAJIINYECKOE
CTpOeHHE
BEIIECTBA.

17-18
(23-
24)

I[I/ICHepCHBIe CHUCTCMBI.

Jlekmus

ITonsitue o JIC,
KITacCU(pHUKALUSL.
. 00pasmsl
JIACTIEPCHBIX
CUCTEM

JL.O. Ne6.
O3HakoMJIEHHE €
JIICTICPCHBIMU
crcTeMaMu

19
(25)

Cocrasn
CcMeceH.
ITIOCTOSHCTBA
BCII[CCTBA.

BEleCTBA u
3akoH
cocTaBa

KomOunnposa
HHBIHN

Bemecrsa
MOJIEKYTIAPHOTO H
HEMOJIEKYJISIPHOTO
CTpoeHHs.  3aKoH
IIpycra.

1. ®opmupoBath
9KOJIOTHYECKOE
MBIIILUICHUE: yMEHHUE
OLIEHUBATh CBOIO
JIeITeNbHOCTD 1
MOCTYIIKH JIPYTUX
Jofiel ¢ TOUKU 3peHuUs
COXpaHEHHS
OKPY’KaIOILEH Cpenibl.
2. ®opMupoBaTh
BBIP2KEHHYIO
YCTOWYMBYIO y4eOHO-
HO3HaBATEIIbHYIO
MOTHBALNIO YYCHUS

XapakTepu3oBaTh TBEpAOE
CTPOCHHUE BEIIECTBA,
B3aHMOCBSI3b CTPOCHUS U
CBOWCTB

XapakTepr3oBaTh
pa3IHYHbIE TUITEI
JUCHEPCHBIX CUCTEM Ha
OCHOBE arperaTHoro
COCTOSIHUSI JUCTIEPCHOM
(ha3sl ¥ TUCTIEPCHOHHOM
Cpesbl.

PackpsiBath poib
Pa3IUIHBIX THIIOB
JMCHEPCHBIX CUCTEM B
JKU3HU TIPUPOIBI U
o01ecTBa.

IMpoBomuTs, HAOMIOAATE
OIKCHIBATH XUMHUYECKUH
SKCHEPHUMEHT

YMeTh 00BICHATEL 3aKOH
MIOCTOSIHCTBA COCTaBa
BemecTB. COCTaBIATh
(hopMyJIBI BEIIECTB.

PeryasituBHbie:
1. CamocTOsATEIBHO

AQHAJIM3UPOBATH YCIOBUS
JIOCTHKCHHMS 1IeJIM Ha OCHOBE
y4€Ta BBIJICTICHHBIX
YYUTEIIEM OPHCHTHPOB
JICHCTBHS B HOBOM YYCOHOM
MaTepuae.
ITo3HaBaTe/IbHbIE:

1. Co3naBath u
peoOpa3oBBIBATH MOJETH U
CXEMBI JUTA PelIeHNs 3a1a4.
2. O600mmAaTs MOHATHI —
OCYIIECTBIIATH JIOTHYCCKYIO
OTIEPAITHIO Mepexoia OT
BUJIOBBIX IPU3HAKOB K
POIOBOMY ITOHSTHIO.
KommyHukaTuBHble:

1. AzekBaTHO KMCIIOIH30BATh
pedeBbIe cpeacTBa st
PCIICHUS Pa3IUnIHBIX
KOMMYHUKATHBHBIX 33]1a4;
BJIaJIeTh YCTHOH 1
MHUCEMEHHOM PEYbl0; CTPOUTH
MOHOJIOTHUYECKOE
KOHTEKCTHOE BBICKA3bIBAHUE.




20-21 IMoudatue «monsa» U ee KOM6I/IHHpOBa Maccosasi, YMeTb NPOBOAUTH PACYETHI
(26- A3HOBMIHOCTH S o0beMHast  J0JIH, C HCIIOJIb30BaHUEM
27 p A : JONsL BJIEMEHTa | TOHSATHS OIS
) T.JI.
22 Bbruncinenne  maccoBoii | KomOunupoa | Pacuerst Ha
. BBIYHCIICHUE JIOJH.
(28) J0JIN JJIEMEHTAa B | HHbIU A
COCANHECHUN
23 BBI‘II/ICJ'IGHI/IC MaCCOBOﬁ KOM6I/IHI/IpOBa 1. (DOpMI/IPOBaTL Ymerb TIPOBOAUTH PACYETBL Pel"!J'lflTﬂBHble:
(29) (061:6MH0171) ot | HHBI 9KOJIOTHYECKOE C HCHOJIb30BaHUEM 1. CamocrosTeNnsHO
Ao MBILIICHAE: YMEHUE TOHSATHS OIS AHAIIM3UPOBATH YCIOBHS
pPaCTBOPECHHOI'0 BCIICCTBA OIIEHUBATh CBOIO JNOCTUXKEHUS [€JIM HA OCHOBE
B pacTBOpE JEATENBHOCTD U y4€Ta BBIJICICHHBIX
v MOCTYIIKU JIPYTHX YUIUTENIEM OPHCHTHPOB
24 Brruucnenne MaccoBoit | Kombuuuposa JFOJICH C TOUKH 3pCHUS JeHCTBUSI B HOBOM y4eOHOM
(30) JOJM HpHMeceil B CMECH. | HHBIN COXpAHEHHS MaTepuase.
I[O Js  BBIXOJA IPOIYKTa OKpYKaIollel cpeibl. ITo3HaBaTebHbIE:
2. ®opMHUpOBaTh 1. CoznaBate 1
PCaKinu - BBIPOKEHHYIO peobpasoBbIBATE MOJICIH
25 O6o0Omenue 3Hanuii 10 | KomOuHMpoBa YCTOHUMBYIO yaeBHO- BbInonHATh 3a/1aHus, CXEMBI ISl PEeLICHHs 3aad.
(31) TeMme 2. HHEBI MI03HABATEIEHYIO pemaTk 3a7a4u 1 2. O600mare MOHATUS —
MOTHBAIINIO YYCHUS YHOPaXHCHU IO TEME. OCYIIECTBIISTH JIOTHYECKYIO
IpoBoauTs OLEHKY OIepanuio nepexoaa oT
COOCTBEHHBIX IOCTHXEHHH | pynoppIx mpu3HAKOB K
B YCBOCHHH TEMBI. POIOBOMY TTOHATHIO.
Koppexruposartk cBoun KoMMyHUKATHBHBIE:
3HAHM: B COOTBETCTBHMH C 1. AJIeKBaTHO HCITOJIB30BATH
[TaHUPYEMBIM peyeBble cpecTBa s
pesynbTaToM peLlIeHUs pa3IuyHbIX
KOMMYHHKATHBHBIX 3a/1a4;
BJIaJIeTh YCTHOH U
MTUCHMEHHOM PEYbIO; CTPOHTH
MOHOJIOTHYECKOE
KOHTEKCTHOE BBICKA3bIBaHHE.
26 KontponbHast pabota Ne 2.
(32) «CTpoeHHe BEIEeCTBaY.

TEMA 3. XUHMHYECKHE PEAKI[HH (164.)




1-2
(33-
34)

Knaccudukanmst
XUMHYECKHUX
AunnoTponusi.

peaKkuum.

Jlexknus
Kom6unmpoBa
HHBIHI

XUM. peakuuu, ux
MHoroo6pasue. /.
MpeBpaleHUe
kpacHoro ¢ocdopa
B OCTbIii.
O3oHaTop.

JI.O. Ne7. Peakuus
3aMCICHHs MeIU
JKEITIE30M. J.O.
Ne8. Peakuun,
Hayume c
oOpazoBaHueM
ocajgka, Tasa W
BOJIBI

3-4
(35-
36)

[Touemy uayT XuMH4YECKHE

pC€aKuuu.

Jleknus
KomOunuposa
HHBIN

3aKOH COXpaHEHHUs
SHEpPrUH, TEIIOBON
¢ dexr,
TEePMOXHUMHUUYECKOE
ypaBHEHHE,
SHTPOIUS

1. Pa3zBuBath cmoco6HOC
Th K CAMOOLICHKE Ha
OCHOBE KPUTEPUS
YCIICIIHOCTH y4eOHOH
JIeATeTbHOCTH

2. ®opmupoBaTh
BBIPOKCHHYIO
YCTOHYUBYIO y4eOHO-
M03HABATEIBHYIO
MOTHUBALIMIO yYEHHUSL.

Onpenensith
HPHHAIEKHOCTD

XMMHUYECKON PeakLuu K
TOMY MM HHOMY THUITY Ha
OCHOBAHUM 10 Pa3IMYHbIX

MPU3HAKOB.
OTpaxaTb Ha IIMCbMeE
TeII0BOH ekt

XUMHUYECKUX PEAKLIMI C

ITOMOIIIBIO
TEPMOXHUMUIECKUX
YpaBHEHUH.
[MoxTBepxxnarhb
KOJIMYECTBEHHYIO

XapakTCPUCTUKY 3K30- U

SHAOTEPMUYECCKUX

peaxuuii pacuéramu no

TEPMOXIUMHYECKIM
YPaBHEHUSIM.

PeryasituBHbie:
1. Pabotas no miany,

CBEPSITH CBOM JEHCTBUSA C
LETbIO U, TIPH
HEOOXOIMMOCTH, HCIIPABIISATh
OIIMOKH CaMOCTOSITEIBHO.
2.KoppekTupoBars AeATeIbH
OCTb: BHOCHTH U3MEHEHHUS B
MIPOLIECC C YUEeTOM
BO3HUKILIUX TPYAHOCTEH U
OIIMOOK; HAMEYaTh CIIOCOOBI
HX yCTpaHEHHs.
Io3naBaTeabHbIE:

1. ®opmupoBaTh yMEHUS
YCTaHaBIHMBATh CBS3H MEXIY
peabHO HAOII0JaeMBIMU
XUMHYECKIMU SIBICHUAMH U
Iponeccam,
MIPOUCXOAIINMHI B
MHKPOMHPE, OOBICHSITD
TIPUYMHBI MHOT000pa3us
BEI[ECTB.

2. dopMHUpOBaTh YMEHHUS
6e3omacHoro u

3¢ EeKTHBHOTO
HCTIONBb30BAHHS
1abopaTopHOTO
obopynoBaHusl.
KomMyHHKAaTHBHBIE:

1. [InanupoBaTh yueOHOE
COTPYAHHYECTBO C YUUTEIEM
Y CBEPCTHHKAMH; BIIAJICTh
MOHOJIOTHYECKOH 1
JHAIOTHIECcKol hopMamu
pedH B COOTBETCTBHU C
HOPMaMH POJTHOTO SI3BIKA.




5-6 CxkopocTh XUMHYeCKuX | JIekums Ckopocrts, sHeprust
o aKTHUBAINH,
(37- peakuumii.  O6patumocts | KomOuHupoBa (’palcTopLLI
38) peaKIuii. XHUMUYECKOE | HHBIH BIHSIONIHE Ha
paBHOBecHE CKOPOCTE.
IIpuHuun Jle
IlaTense
J.  3aBucumocTh
CKOPOCTH peaKuui
oT Pas3sIUYHBIX
(axTOpoB.
J.O. Ne9.
[Tony4enue
KHCIIOpoJa
pasioxeHreM
NIePEeKUCH
BOZIOpOJA moJ
JIeiCTBUEM
KaTaJIn3aToOpoOB
7 (39) [Toustue 00 ocHOBHBIX | KomMOuHupoBa | Crammm
o MPOU3BOJICTBA,
HAyYHBIX MIPUHIIAIIAX | HHBINA A
HpOI/ISBO,[[CTBa Ha HpI/IMepe TPUHIUIIBL. .
CHUHTE3a aMMHuaka (CepHOM Cxembt
KHCJIOTBI).
8 (40) PactBopsI, ux | KomOunuposa 3H¢KTP°HHTH,T3
19 TIOJIOKECHU ST .
KJ1accuukanms. HHEIN Crofictea A
DNEKTPOTUTHYECKAS BEIICCTB.
nucconmars.  Kuciotsl, Jr}-O- Ne10.
OJTy4YeHHE
OCHOBaHMS, COJIM B CBETE Bozopota
TBH- B3aUMO/IENCTBUEM
KHUCJIOTHI C IUHKOM
9(41) Bonoponusiii mokazarenb. | Ypok- ﬂHCCOHHaHgﬂ
o Boabl, pH, ee
Xumuueckue CBOWCTBa | yIIpakKHEHUE emsrie o 6/x
BOJBI. MPOLIECCHI.
CaotictBa Bojbl. Jl.
XuMuueckue

CBOICTBA BOBI

YcranaBinuBarh
3aBHCUMOCTb CKOPOCTH
XMMHUYECKOH PEeaKLuu OT
MPUPOJIBI PEarupYIOIIIX
BEIECTB, UX
KOHIICHTpAIUH,
TeMIIepaTyphl U IUTONIAAN
UX CONPHUKOCHOBEHUS.
PackpeiBath ponb
KaTalIn3aToOpOB Kak
(hakTOpOB yBETUUCHHS
CKOPOCTH XUMHUYECKOU
peaKIMu U pacCMaTpUBATh
HMHTHOUTOPEI KaK
«QHTOHUMBD»
KaTall3aTopOB.
XapakTepru3oBaTh
(hepMeHTHI Kak
Guonoruueckue
KaTalu3aTophl OEIKOBOM
HPUPOJIBI U PACKPHIBATH UX
POJIb B IPOTEKaHUU
OMOXMMHYECKUX PEeaKIUit
Ha OCHOBE
MEXIPEIMETHBIX CBsA3eil ¢
Guomnornei.

[poBoauTs, HAOMONATE U
OTUCHIBATh XUMUIECKHI
SKCIIEPHIMEHT




10-11
(42-
43)

['uaponu3 BemecTs.

Jlexknus

VYcnosus
THIpONNU3a,
THAPONU3
OpPraHWYeCKUX U
HEOPraHU4YeCKUX
BEIIIECTB.
CryneHuarslii
THIIPOJIU3.

JL.O. Nell.
Paznuunsle ciaydan
TUIPOJIN3a cosel

12-13
(44-
45)

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE
pEeaKIvH.

KomOunuposa
HHBIN

CO,
KITacCUPHUKALUSL
OBP,
3JIEKTPOHHBIN
6ananc. 1. OBP

1. JlemoHCTpUpPOBATH
HHTEJUICKTYaJIbHBIE U
TBOpYECKHE
CITOCOOHOCTH,
OTBETCTBEHHOE
OTHOIIICHHE K
00y4eHuIo,
MI03HaBaTEIbHBIE
MHTEPEChl U MOTHBHI,
HalpaBJICHHbIE Ha
U3Yy4YCHHE IIPeIMETa,;
OCO3HAIOT IICHHOCTb
3JI0POBOTO U
6e3omacHoro oopasa
KU3HH.

2. ®opmupoBaTh
aJIeKBaTHYIO
CaMOOLICHKY,
OCO3HAHHOCTh YYEHHS U
y4eOHOI MOTHBALIUH,
aJIeKBaTHOE
pearupoBaHue Ha
TPYIHOCTH.

3. ®opmupoBaThb
KPUTHYECKOE
OTHOLIICHUE K
“HpOPMAIIH 1
n30MPaTeNEHOCTD €€
BOCIPHSTHS, YBaXKCHHE
K MH(POPMAIIUH O
YaCTHOM KU3HU U
nH(OPMAIIMOHHBIM
pe3yibTaTaM Apyrux
JIIOIEH.

Omnpenensats TN
THIPOJIN3a COJIM HA OCHOBE
aHaim3a e€ cocTaBa.
Knaccudumuponats
TUZIPONIN3 CoNel

0 KaTHOHY U aHUOHY.
XapakTepu3oBarth poib
TUJIPOJIN3a OPTAHUICCKIX
COCIMHEHUH, KaK
XHMHYECKOH OCHOBBI
0o0OMeHa BEILECTB K
SHEPTUH B )KUBBIX
OpraHu3Max.

[IpoBoauTh, HAOMOIATE U
OIKCHIBATh XUMHUYCCKUI
IKCIICPUMEHT

Onpenensith
OKHCITHUTEIILHO-
BOCCTAHOBHTEIIbHBIE
PEaKIMu KaK IMPOLECChI C
N3MEHEHHEM CTeIIeHeH
OKHCIICHUSI DJIEMEHTOB
BEI[ECTB, YYaCTBYIOIINX B
peaxIuu.

Pa3nuyate OKHCIUTENb U
BOCCTAQHOBHTETD,
MPOLIECCH OKUCIICHUS H
BOCCTAQHOBIICHUS.
CocTaBsATh ypaBHEHUS
OBP Ha ocHOBe
3JIEKTPOHHOTO OajaHca.
ITpoBoauTh, HAOMIONATH U
OIUCHIBATh XUMUIECKHI
SKCIIEPHMEHT

PeryasituBHbie:
1. KoppekTupoBatb paboTy

0 X0y
BBITIOJIHEHUSI 331aHKST TIPH
YKa3aHWU eMy Ha OITUOKU
H3BHE.

2. UnentudunnpoBatsb
COOCTBEHHBIC TIPOOIIEMBI H
OIPEEIATh TIaBHYIO
npobaemy.
Ilo3HaBaTe/jbHbIE:

1. Onpenensats NOHATHSA,
co3/1aBaTh 0000IIEHHUS,
yCTaHABIMBATh aHAJIOTHH,
KJIacCH(UIUPOBATE,
CaMOCTOSITEIIEHO BBIOUPATH
OCHOBAHUSI U KPUTEPHU IS
KIaccu(pUKaLny,
yCTaHABIMBATH IPHYHUHHO-
CJIEJICTBEHHEIE CBS3H.

2. YMeeT BBIIOIHATH
JIOTHYECKHE JEHCTBUS
a0cTparupoBaHus,
CPaBHCHUS, HAXOXKICHHS
00MmuX 3aKOHOMEPHOCTEHH,
aHa/lM3a, CHHTE3A.

3. BHoCcHTh HEOOXOIUMBIE
JIOTIOJTHEHHST ¥ KOPPEKTUBHI B
IJIaH U CIIOCO0 JIEHCTBYS B
clTydae pacXxOoKIACHUS
3TaJiOHA C peaTbHBIM
JICCTBHEM H €T0 MPOTYKTOM.

KommyHukaTuBHbIe:
1. [IpyHAMATH TIO3UIIHIO




14-15 e} JIEKTPOJIU3. I/I3yquHe DneKTpoan3 OnuckIBaTh ANEKTPOIIU3 cobeceTHUKA, TOHUMAs
pacIaBos, KaK OKHCIIUTENbHO- MO3UIHIO IPYTOTO,
(46- HOBOTO PacTBOPOB. BOCCTAHOBHUTEIbHBII pas3nuyaTth B €0 PEUu:
47) Marcpuaia 3HaueHue. . mpo1iecc. MHEHHUE (TOYKY 3pEHUs),
Mopgens Paznuuats sexTponms JI0Ka3aTeNIbCTBO
NEKTpONIH3epa pacIuaBoB ¥ BOJHBIX (aprymeHTEI), (haKThl;
pacTBOpOB. THIIOTE3b], aKCHOMBI, TEOPHHU.
XapakTepu3oBarh 2. loroBapuBatscst 0
MPaKTUYECKOe 3HaUCHHE MIpaBHJIaX U BONIPOCax IS
3NEKTPOIIH3a Ha IpUMeEpe 00CYyXIEHUS B COOTBETCTBHU
MOTyYEeHUs aKTUBHBIX C IIOCTABJICHHOH Tepes
METAJIJIOB M HEMETAJIJIOB, @ | TPYyMNIOH 3a1adei.
TaKOKe raJbBaHOIIIACTUKH,
raJbBaHOCTETHH,
paduHIPOBAaHHUH LIBETHBIX
METaJLIOB
16 KoHTtponbHast pabora Ne3. | Ypok mposepku
(48) «XUMUYECKUE PeaKum». | YPOBHA u
KadyeCTBa
3HaHUMI
TEMA 3. BEHIECTBA U UX CBOUCTBA (184.)
1-2 MeTauisl KOM6I/IHI/IpOBa IMonoxenue B | 1.dopmupoBaTh XapakTepu3oBaTh PeryasiTuBHbIe:
( 49- HHBIH [1CXO, caMOyBa)keHHE 1 (bmfl%cxne u xumuyeckue | 1.IIporHosupoBarts
aJuIoTpOnus, 9MOIMOHAIBHO- CBOWCTBA METAJIJIOB KaK pe3yabTaT B OCHOBHOM
50) CBOWCTBA. J. | nonoxurensHoe (YHKIHIO CTPOCHHUS HX y4eOHBIX (110 00pas3iyy)
Komnexnun OTHOIIIEHHE K cebe, aTOMOB U KPHCTAJIOB Ha 3aJaHuH, IUITAHUPOBATh
o0pa3mos Me. | BUAHBI TOTOBHOCTh OCHOBE MPEJICTAaBICHUH 00 | aJrOPHUTM €T0 BBITOIHEHHUS.
CoiicTBa OTKPBITO BBIPAXATh U OBP u monoxeHust 2. CooTHOCUTH
METaJLIOB OTCTaMBaTh CBOIO METaJIOB B TIPOMEKYTOUHBIE 1
3 (5 ]_) KOppO3I/I$I METAIIIOB Jlexuus Xumuueckas TIO3ULIHIO, KUTHIHOCTD | MEKTPOXHMHUYECKOM PSY | KOHEUHBIC PE3yIbTaTEl CBOEi
DJIEKTPOXUMHUYECKA | K CBOUM MOCTYIKaM H HaNpsDKEHUI. JEeATEIBHOCTH C IIENbI0 WU C
s KOppO3HUHM, | YMEHHUE aIeKBaTHO UX Habnronate ¥ onuchBaTh 00pasioM, MpeIoKeHHBIM
3almura OLICHUBATD. XUMHYECKHUH OKCIICPUMCHT yauTeiaem.
4 (52) O6I_I_[I/IC CIIOCOOBI KOM6I/IHI/IpOBa Meramtyprus, 2. ®opMHUpOBaTh ITo3HaBaTeabHBIE:
o 5J1EKTPOJIH3. J. | TOTOBHOCTB K mepexoxy 1.ITlpuMeHATh METOBI
IIOJTyHCHUA METAILTIOB HHBIH ATIOMHHOTEPMHUSI K CaM00Opa30BaHUIO Ha HH(OPMAIIOHHOTO MOHCKA,
5 (53) HemeTaibl. Jlexmus [Tonoxxenne B | OCHOBE y4eOHO- OnuceIBaTh 0COOEHHOCTH J00BIBAET HOBhIE 3HAHUS, B

[ICXD, wuHepTHBIE
raspl, aJuNIOTPOIHS,
CBOWCTBA. .
Komnexuusa
obpasuoB HeMe.

II03HABATEJILHON
MOTHBALIUH, B TOM
qucie TOTOBHOCTHU K
BBIOOPY HampaBiIeHUS
npodmIsHOTO

IMOJIOKCHUS HEMETAJIJIOB B
[eproanyeckoii Tabnuie
J. . Menneneena,
CTPOCHHUE UX aTOMOB U
KPHCTAJLIOB.

TOM YHCJIE C MOMOIIBIO
KOMIBIOTEPHBIX CPE/ICTB.
2. Bribupaet naunboinee
3¢ pekTHBHBIE CIIOCOOBI
pelieHus 3aqa4 B




6-7 CBOMCTBa HEMETAILIOB. KOM6I/IHI/IpOBa OKHUCITUTETBHO- o0Opa3oBaHusI. CpaBHUBATh CIIOCOOHOCTh | 3aBUCHMOCTH OT KOHKPETHBIX
(5 4- - BOCCTAHOBHTEbHBI K aJUTOTPOITHH C YCIIOBHIA.
e cBoiicTBa. MeTaulaMu. KoMMyHMKaTHBHBIE:

55) Brmonnenue XapakTepu3oBath ooume 1. Opranu3oBHIBaTh U
YIpaXKHEHUH, XHMHYECKHE CBOICTBA TUTAHAPOBATh y4eOHOE
peuieHue 3aga4y HeMeTayutoB B ceere OBP COTPYAHHYECTBO C YIUTEIEM

U VX TIOJIOXKEHHS 1 CBEPCTHHKAMH, OTIPEIETATh
HEMETAJIOB B Py ey ¥ QyHKIAN
3MEKTPOOTPUNATENPHOCTH. | Y4aCTHHKOB, CIIOCOOBI
Hab6irogaTe 1 OIIMCHIBATH B3aUMOICHCTBHS,
XMMHYECKHH 3KCIEPUMEHT | IIaHUPOBATh 00IIHe
CIOCOOBI pabOTHI.
2. Y4uTHIBaTh pa3Hble
MHEHHS ¥ CTPEMHTCS K
KOOPMHALINH Pa3INIHbIX
TIO3HIMI B COTPYIHHYECTBE.
8-9 KI/ICHOTBI OpFaHH‘IeCKI/Ie u HeKHI/IH Knaccnquaum, 1. CDOpMPIpOBaTB COOTHOCHTD PeF!HﬂTlleHblei
(5 6- HeOPraHMIeCKHe KoM 61/IHI/IpOBa o0Imue CBOMCTBA, | 3KOJIOTMYECKOE HpecTaBuTeNnel 1. BriiBurarts Bepcun
: N OKHCIIUTEIILHBIC MBIIIUICHUE: yMEHHUE OpPTaHUYECKHX U penieHus IpodIeMsl,

57) HHBIN cBoiictea H,SO,, | omenuBath cBOIO HEOPTraHWYECKUX KUCIOT C | OCO3HABaTh KOHCYHBIM
HNO;. JIeSITEeIbHOCTD U COOTBETCTBYIOILCH pe3yabTat, BEIOHpATh U3
OcobeHHOCTH MOCTYITKH JPYTUX KJIaccU(pUKaIIMOHHOI HPEUIOKESHHBIX U UCKATh
CH3;COOH, JIIOJIEH ¢ TOUKHU 3pEeHUs TpYIIOi. CaMOCTOSTEIbHO Cpe/ICTBA
HCOOH. . | coxpanenus OnuceIBaThL 001IHeE TOCTHOKEHUS LIETIH.
B3aumogneiictue OKpYKalollel cpebl. CBOWCTBA OpraHmyeckux U | 2. BHOocHTh HE0OX0AUMBIE

MEIHU C KHCIOTAMH.
J1.O. Ne 13
BzaumopetictBue
COJITHOM  KHCJIOTBI
u pacTtBopa
YKCYCHOM KHUCIOTBI
¢ metayutamu. JI.O.
Nel4.
Bsaumoeiicteue
COJITHOM ~ KHCIIOTBI
i pactBopa
YKCYCHOM KHCIIOTBI
C OCHOBAHHUAMMU.
JL.O. Nels
B3aumMoneiictBue
COJISTHOM ~ KHCIIOTBI
i pactBopa
YKCYCHOM KHUCIIOTBI
C COJISIMU

2. ®opMHUpOBAThH
OTBETCTBEHHOE

OTHOULICHHUA K YYCHHUIO,

TOTOBHOCTH H
CITIOCOOHOCTH,
00yJarOIIIXCs K
CaMOpa3BUTHIO
caM000pa30BaHUIO.
3. BeictpauBars

COOCTBEHHOE OCII0CTHOC

MHPOBO33pEHUE:
0CO3HaBaTh
noTpeOHOCTh U
TOTOBHOCTH K

camM000pa3oBaHuIo, B
TOM YHCJIE U B pAMKaX

CaMOCTOSTEILHON
JACATCIIBHOCTH BHC
TIKOJIBI.

HEOPraHWYIECKHUX KHCIIOT B
ceete TO/] 1 ¢ mo3unmu
OKHCIICHUSI-
BOCCTaHOBJICHUS KaTHOHA
BOJIOpPOJIa WIIN aHUOHA
KHCJIOTHOTO OCTaTKa.
Omnpenenstb 0COOCHHOCTH
XHMHYECKHX CBOHCTB
a30THOM,
KOHIICHTPHPOBAHHOIT
CepHOI 1 MypaBbUHOU
KHUCJIIOT.

[IpoBoauTh, HAOMIOAATE U
OOBSICHATD PE3YJIbTATHI
POBEAEHHOTO
XUMHYECKOTO
SKCIIEpIMEHTa

KOPPEKTHUBHI B JieiicTBHE
TIOCJIE €ro 3aBepIICHHs Ha
OCHOBE €r0 OIICHKH U y4eTa
XapakTepa clIeNIaHHbIX
OLINOOK.

IHo3HaBaTe/ bHBIE:

1. Y™Mers onpenensts
BO3MO’KHBIE HCTOYHHKH
HEOOXOUMBIX CBEICHHIA,
MIPOU3BOIUTH TIOUCK
HHPOPMAITHIH,
AHAJIM3UPOBATh U OLICHUBATDH
€€ JJ0CTOBEPHOCTb.
2.00001maTh MOHATUA —
OCYIIECTBIISTH JIOTHYECKYIO
OIlepaluIo epexosa ot
BHUJIOBBIX PH3HAKOB K
POIOBOMY HMOHSTHIO, OT
TIOHSITHS C MEHBIINM




10_11 OCHOBaHI/IH OpraHquCKHe .HCKLII/ISI Knaccm’pmcaum, OnuceiBaTh 00BEMOM K MTOHATHUIO C
(58- 1 HEOpraHHYeCKHe KOM6HHHp0Ba CBOWCTBa, HEOpraHW4YecKue 00MbIIUM 00BEMOM.
. N B3aUMHOC BIIUSHHE ocHoBaHus B cBete TO/I. KommyHnukaTuBHbIE:
59) HHBIN atomoB. JL.O. Ne XapakTepu3oBaTh 1.0Oprasu3oBBIBaTh U
12 HUcneitanue CBOICTBa OPraHUYECKUX M | IUIAHHPOBATh ydeOHOE
PacTBOPOB KHCIIOT, HEOPraHUIECKHX COTPYAHHYECTBO C YIUTEIEM
OCHOBaHMI1 u 0GECKHCIIOPOIHBIX 1 CBEPCTHHKAMH, OTIPEIETATh
conei OCHOBaHUM B ey ¥ QyHKIAN
HHJUKATOPaMH. CBETE MPOTOHHOM TEOPUU. | YYACTHHUKOB, CIIOCOOBI
JL.O. Nel6 [IpoBoauts, HabMIONATH U B3aMMOJICHCTBHUS;
INomyuenue u OTUCHIBATh XUMUYECKHI IUIAHUPOBATH OOIIHE
CBOMCTBa 9KCTIIEPUMEHT CIOCOOBI pabOTHI.
HEepPacTBOPUMBIX 2. Berynatsb B tuasor, a
OCHOBaHUIt TaKKe y4acTBOBATH B
KOJUICKTHBHOM 00CYXJICHUH
npooJieM, y4acTBOBaTh B
JHCKYCCHH U
apryMEeHTHPOBATh CBOIO
TIO3HIHIO.
12 AM(bOTepHOCTB. I/IqueHHe AM(l)OTCpHLIﬁ XapaKTCpI/BOBaTL
COCIMHEHHUS OpTaHNYecKue u
(60) HOBOTO HEeopraHU4ecKHe
MaTepuaia amdoTepHbIe COeMHEHHS
Kak BelllecTBa ¢
JIBOWCTBEHHOH (yHKIHEH
KHCIIOTHO-OCHOBHBIX
CBOMCTB.
AprymeHTupoBathb
CBOICTBA aMUHOKHCIIOT
Kak aM(pOTEePHBIX
OpTaHNYEeCKUX
COEMHECHHUH.
PackprIBaTh Ha OCHOBE
MEXIIPEIMETHBIX CBS3Eil ¢
Ouooruelt poib
aMHUHOKHCIIOT B
OpraHusaluu ) XU3HU
13 KoMmimiekcHabie Jlexuusa Crpoenue XapakTepu30BaTh COJIH
KOMILJICKCOB, OpraHUYECKHX
(61) COETMHEHUS

KJ1accuuKarys

HCOPraHM4€CKUX KUCJIOT B




14 Comn,  wiaccudpukaims, | KomOounuposa | A Kauectsennbie CBETE TCOPHH
(62) CBOICTBA HHBI peakin Ha JNEKTPOIUTUIECKOM
: KaTHOHBI u JTUCCOLIMAIINH.
aHWoOHBI cojeit. JI. COOTHOCHTD
O6pasib MpeJICTaBUTeNeH coneit
MHHEpaJIoB u OPTaHUYECKHUX U
ITHIIEBBIX HEOPraHWYECKHUX KUCIIOT C
MIPOJIYKTOB, COOTBETCTBYIOIIEH
CoJIepIKalIUX COJIH KJIaccu(pUKaIMOHHO
JL.O. Nel7 rpyIIoN.
T'unponus XapakTepru3oBaTh
XJIOPH/IOB u JKECTKOCTH BOJBI U
aleTaToB npeyIaratb ClocoOb! eé
IIETOYHBIX YCTpaHEHHSI.
METaJLIOB OnuceiBath o01IHe
CBOMWCTBa coJIel B cBETE
TOM.
[IpoBoauts, HaOMOIATE U
OIHUCHIBATH XUMUYECKHI
IKCIIEPHUMEHT
15 I'enernyeckas cBs3b | KomOunmpoBa | Ieneriieckas
(63) MEX/Ty BEIIECTBAMH HHBII CBASE, pAx
(MeTamos,
HEMETaJlIOB, B OPT.
XUMHUH), E€IHHCTBO
MHpa BEILECTB
JLO. Nel8
O3HaKkoMIJIEHHE C
KOJUISKLIUSIMU: Q)
METAJIJIOB; 0)
HEMETAJIIOB; B)
KHCJIOT; r)
OCHOBaHUIA; 1)
MHHEPAJIOB u
OHoMaTepHuaosB,
COJIepIKaIInX
HEKOTOPBIE COJIH
16 H/p No2 Penienue ypOK' [IprMenaTH IInanuposats, NpoOBOAUTEL, | PeryasiTuBHBbIC:
(64) KCIIEPHMEHTATBHBIX PaKTHKYM NOJTyYEHHEIE IiHS.HVIS[ B HaOMI0/1aTh U ONUCHIBATD 1. Pedpiexcust cnocoOoB u
MOBCEIHEBHOM JKU3HH.

3a/1a4 Ha WICHTHU(UKAIHIO

OPraHUYECKHUX U
HEOPraHUYECKUX
COEJIMHEHMI.

XAMHYECKUI SKCOEPUMEHT
C CO6HIO,I[CHI/I€M paBUI
TEXHUKH 0€30I1aCHOCTH

YCIIOBHH JeHCTBUS, KOHTPOJIb
1 OIIEHKa IpoIiecca 1
Ppe3yNIbTaTOB NEATEIbHOCTH.
OpueHTalnys Ha IOHIMaHUEe
MPUYMH ycIiexa B y4eOHOM
JeATEIbHOCTH.




17 II/p Ne3 T'enermyeckas | Ypok-

(65) CBSI3b MEXIY KJIACCaMH | MPAKTUKYM
HEOPraHMYECKUX U
OpPTaHWYECKUX BEIICCTB

18 Kontponbnast pabora Ne4.

(66) «BemecrBa u Hux
CBOMCTBa».

Ilo3HaBaTenbHbIE:

1. Y4ebHOo-TI03HaBaTENbHBIN
HHTEpeC K HOBOMY y4eOHOMY
MaTepHaly U crocodbam
pelieHust HOBOI YacTHOM
3amayun.
KoMmyHukaTuBHbIE:
1.Y4uThIBaTH pazHbIe
MHEHHS 1 HOpMYNIUpoBaTh
COOCTBEHHOE MHEHHUE

1 TIO3HILHIO,
apryMeHTHPOBATh U
KOOPJIUHHUPOBATH €€ C
TO3UIUSIMH TTApTHEPOB B
COTPYAHHYECTBE TIPH
BBIpaboTKe 00IIero
pelIeHus.

XUMHA U COBPEMEHHOE OBLIEECTBO (24)




1(67)

Xumudeckas TSXHOJIOTHUS

Ypok-
yIpaKHEHHE

Ilonsarue o
XUMUYECKOI
TEXHOJIOTHH.
Xumuueckue
peakiuu B
MPOU3BOJICTBE
aMMHaKa u
MeTaHoja. O0mas
KITacCU(PHUKALUOHH
asi XapakTepPHCTHKA
peakuuii cuHTe3a B
MIPOU3BOJICTBE
3THUX MPOAYKTOB.
Hayunsie
TIPUHIIMITBL,
JIeXKale B OCHOBE
MIPOU3BOJCTBA
aMMHaKa u
metaHomna. CpaBHe
HHUE 3TUX
MIPOU3BOJICTB.
Jemoncmpayuu. M
OoAeIn
MIPOMBIIIIIICHHBIX
YCTaHOBOK
TIOJIy4EHUS CEpHOU
KHCJIOTBI U
CHHTE3a aMMHaKa

2 (68)

XuMHU4ecKasi IpaMOTHOCTh
KaK KOMITOHEHT O0IIei
KYJIbTYphI UEJIOBEKA

Ypok-
yIpa)KHEHHE

MapxkupoBka
YIIaKOBOYHBIX
MaTepHaioB,
JNEKTPOHUKH U
OBITOBOM TEXHHKH,
9KOJIOTUIHOTO
TOBapa, IPOAYKTOB
MTUTaHUS, STUKETOK
0 yXOny 32
OJIEXKIO0M.

[IposBasaTh
OTBETCTBEHHOE
OTHOILICHHUE K
o0y4eHuto,
YBaXHTEIHHOE
OTHOIIICHUE K CTapIIHM
U MITQJIIIIM
TOBapuIllaM; 0CO3HAaBaTh
LEHHOCTH 3/I0POBOTO U
Oe3omacHoro odpasa
JKHU3HU.

IloHMMAaIOT OCHOBBI
XUMHYECKOH
MIPOMBIIUIEHHOCTH 1
XUMHUYECKON TEXHOJIOTHH.
OOBACHAIOT HAyYHBIC
MIPUHLIUIIBI OpraHU3aluU
XHMHYCCKUX
MIPOU3BOICTB: MIPOU3BOJACT
Ba aMMHaKa U METaHOJIa U
UX CpaBHEHHUE, B TOM
qrcie Ha OCHOBE HayYHBIX
MIPUHIIMIIOB OPTaHU3ALUI
MIPOU3BOJICTBA.

YMeroT nosy4yarsb
HEOOXOJUMYIO
nHdopmarmio ¢
MapKHUPOBOK Ha yIaKOBKax
Pa3INYHBIX
HPOMBIIIICHHBIX U
HPOIOBOJIECTBEHHBIX
TOBapoB

PeryasituBHble
1.KoppektupoBats nesTelabH

OCTh: BHOCHTb U3MCHCHHUS B
TIPOLIECC C YIETOM
BO3HUKIIUX TPYAHOCTEH U
OmuOOK.

2. CocTaBIATh IUTaH OTBETA;
paboTath ¢ TEKCTOM
naparpada u ero
KOMITOHCHTaMH;

3. ®opmynupoBarh y4eOHYIO
3a1ady Ha OCHOBE
COOTHECEHUSI TOTO, YTO YKE
HM3BECTHO YYaIlUMCs, ¥ TOTO,
YTO €IIe He U3BECTHO.
IosunaparenbHble

1. YMeTh caMOCTOATEIBHO
IUTAHUPOBATH ITyTH
JOCTIDKECHUS LIeJIeH, B TOM
qucle

IbTCPHATUBHEIC, OBJIAJICHUE
YMEHHEM COMOCTABIISTh
SKCIEPHUMEHTAIBHBIC U
TEOPETUUECKUE 3HAHHS C
00BEKTUBHBIMH PEANUSIMH
JKU3HU.

2. Uctione30BaTh preMBbI
paboTsl ¢ mHbOpMaIHEH
(TIOMCK U OTOOP UCTOYHUKOB
HEeoOxo Mol HH(OPMAIIUH,
CHCTEMAaTH3aIINSA
uH(pOpMAIHH).
KovmmyHukaTuBHbIE

1. Bnagets MOHOJIOTHYECKON
W IAAIIOTHYECKO popMamu
pedr B COOTBETCTBHU C
HOpPMaMH POJTHOTO S3bIKa;
BbIpaXXaTb CBOU MBICJIA C
JIOCTaTOYHOM MOJTHOTOH 1
TOYHOCTHIO;

2. ®opMUpOBaHUE YMEHHS
CITyIIaTh YYHUTEIS, BECTH
JIIAJIOT C YYIUTEIeM U
JPYTUMH yIalIHMHUCS




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

* Xumus, 11 xmacc/ T'abpuensa O.C., OctpoymoB U.I'., CnagkoB C.A., AKIITHOHEPHOE
obmiectBo «M3narensctBo «lIpocBemmenue»

Xumus. 10 xnacc. ba3oblii ypoBenb: yue0. st obmieoopazopar. Yupexaenuit /O.C.
INabpuensu, N.I'. Octpoymos, C.A. Crnagkos - 4-¢ u3j., crepeorun. — M.: [IpocBemienue

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

1. 'abpuensu O.C. u np. HactonpHas kaura yuaurens. Xumus 10 ki1.: MeTonuueckoe
nocobue. — M.: llpoda.

2. l'abpuensu O.C. Opranndeckas XuMUs B TeCTax, 3ajavax, ynpaxHeHusx. 10 kimacc:
VY4eb. mocobue s obmeoOpazosar. yupexaenuit. — M.: JIpoda.

3. Pamenkuit A.M. Jlunakruaeckuii matepuai mo xumuu s 10-11 kmaccos: [locobue mis
yaurersi/A.M. Panerkuii, B.I1. [N'opmikosa. — 3-¢ u3a. — M.: [IpocBerienne.

4. T'abpuensan O.C. Xumus. 10 kiacc: Metoanueckoe nocodue. — M.: JIpoda.

5. Wtpemmiuep I'.M. TecTsl, BOIPOCHI U OTBETHI IO XUMMHM: KH. JUIsl ydamuxcs 8-11 ki.
o01eo0pa3oBar. yupexaeHuii. — 3-e usj., ucrp. — M.: [Ipocsemienue.

6. Xumus. 10kJ1. KOHTPOJIBHBIE U POBEpOoUHbIe paboThl K yueOuuky O.C. ['abpuensna
«Xumus. 10 knacc. ba3osblil ypoBens»: yueOHoe nocodue/ O.C. I'abpuenss u np. — 6-¢
u3., crepeorurt. — M.: [Ipoda.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

1. edsoo.ru

. www.wikipedia.ru

. Www.chemystri.ru

WWWw.ege.ru

. XUMUK.pY

www.chemistlab.ru

WWW.MSU.SU

. Cnamrua.py

ONOUTAWN
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