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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pazoBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTo IpeamMera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enmepanum Ha mnepuon g0 2025 roma» (Pacmopsbkenue
[IpaButensctBa PD 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 BKIJIaj 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 TEXHOJOTMH HampaBjeHa Ha pelleHHe IToOaJbHBIX 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 coaepx)aHus 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 W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
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(MOPMAIIMIO U MPUMEHSTH €€ NJisl TOMOJHEHUsI 3HAHUN, pelIeHus
MHTEJUIEKTYaJIbHBIX U SKCIEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a1ad.B 1enoMm coxpepxanue
yueOHOoro mpeamMeTra « XUMHUs TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsi TOHUMaHUA (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUI MYTEM 3KCIEPUMEHTA
U pelIeHUs MPOTHBOPEUM MEXIy HOBBIMHU (aKkTaMH U TEOPETUYECKUMHU MPEANOCHUTKAMH,
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 MPOrPaMMON IO XMMHH TOJIXOJbl K ONPENENECHUIO COJEPKAHHMS M TOCTPOEHUS
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHHUsS MPOOJIeM, IMOMCKa, aHAJIn3a 1
o0paboTku uHPOpPMAIUK, HEOOXOMUMBIX s 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 oomero oOpa3oBaHMs, TpU  OMNPEACTCHUU  COJAEpIKATEIbHOM
XapaKTEpUCTUKU LeJeld M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJabTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIEJIeN N3YUEHHUs [IPEIMETA SBJISIETCSI BIIOJIHE OIIPABIAHHBIM.

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

e (QopmHupoBaHHE CHCTEMbl XHWMHUYECKMX 3HAHUH KaK Ba)KHEHIIEH CcOCTaBIsOLICH
€CTECTBEHHO-HAyYHOI KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
¢dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHUHM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOILIEHNII MHPOBO33PEHYECKOr0 XapakTepa,
03HAKOMJICHHE C UCTOPHEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX TMO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIEC, B TPAKTUUECKON U
IMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTepUCTUKa el U 3a7a4 U3y4yeHus MpeaMera B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OOydeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUN M TPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKUX 3a7ay.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHe
PUOOPETAIOT TaKUe 1eJU U 33/1a4H, KakK:

ajganTauus 0oOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIeHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEMICCTBAMH U WX PUMEHCHHEM;

dopMupoBaHue Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NIl PA3MTUYHBIX BUJOB JEATEIHHOCTHU: PEIICHUS MTPOOIeM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JeSITEIbHOCTH, KOTOpasl 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKKe JJI OLIEHKH C
MO3UIUI IKOJIOTHYECKOH 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKUX MPOIIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOy4aromuxcsi: CocoOOHOCTH CaMOCTOSITENIbHO TNPUOOpPEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUM C KU3HEHHBIMH NOTPEOHOCTSIMH, UCIOIb30BaTh COBPEMEHHbIE NH()OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HAyYHO-TIOMYIIpHON WH(DOPMALIUY XUMHUYECKOTO
COJIEp/KaHuUs;



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
NPUPOONOIB30BAHUSA, TIOMOJHEHNUS SHEPreTUYECKUX PECYpCOB W COXPAHEHHS IPHPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaK)Ke MPUOOPETEHHsI ONBbITA MCIIOJIB30BAHMS MOJYYCHHBIX 3HAHWHA JUTS IPHHSATHUS
IPaMOTHBIX PEIICHUH 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 obpazoBanusi, cocraBiser 68 yacoB: B 10 kmacce — 34 4vaca (1 ywac B Hexmenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHM4ecKoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B MOIYYCHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHblE (HOpPMYIbl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMU4ecKasi CBsI3b B OpraHMUECKUX COCIUHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBA3H.

[IpencraBnenne o  wiaccupuKalud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEJIMHEHUHN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIpEJICTaBUTEIIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX INPEBpAlllEHUI: 03HAKOMIIEHHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IIPU HAarpeBaHUHM (IJIaBJI€HKUE, OOYIJIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHME, TOMOJOTHYECKMH pAx. MeraH M 3TaH — mNpocTeiime
MPEJICTABUTENIN aJKaHOB: (U3UYECKME U XHMMHUYECKHE CBOICTBa (peakUuu 3aMelieHus |
TOpPEHUS), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psJl. DTUIEH U NPONUJIEH — MPOCTEHUIINe
MPEJICTABUTENIN AJIKEeHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3alliH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metwiOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTUYECKUH psii. AlETuieH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATALIH, TOPEHHUS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJYYeHHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (peakyuu 2an02eHUpPOSanUs U HUMPOBAHUS), NOJYYeHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHblil a3 U momyTHbIE HE(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TEpPEeroHKa, KPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE B
MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb U MPOIyKThI €ro nepepaboTKy.

OKCIEepUMEHTaIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KoJuteKuu «HedTb» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MOJIyYEHHUE 3TUJICHA U U3YYE€HHE €ro CBOMCTB.

Pacuérnbie 3a1aun.




Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3U MEXAy MOJIEKYJaMu cUpToB. JlelicTBHE METaHOoJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE cIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHTJIUKOJISL.

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

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (pEeakLuu OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHbIEC pEaKLUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoIdydeHue M mnpuMmeHeHue. 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. IIpumenenune xupoB. bruonoruyeckas posib KUPOB.

VYraeBoJpl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaom meau(ll), oxucieHme amMMmMuadyHbIM pPacTBOPOM
okcuna cepebpa(l), BoccraHOBNIEHHE, OpOXKEHHE TIJIOKO3bl), HAXOXJAEHHE B TMPUPOAE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemntonosa kak npupojssie nonmmepsl. CTpoeHue Kpaxmaaa U LEJUIH0JIO3bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHUcIeHHE 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHBIX
cnupToB (B3auMopelcTBue mmuepuHa ¢ ruapokcuaoM Meau(ll)), anbrerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepeOpa(l) u rugpoxcumnom wmemu(Il), B3aumoneiictBue
KpaxMaja C HOAOM), IpPOBEAECHUE IPaKTHUYECKOH paboThl: CBOMCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMSL.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn kak mpupoaHBIE BBHICOKOMOJIEKYISApHbIE coeanHeHus. [lepBuuHas, BTOpuYHas U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4EHHs BEIIECTB W UX IPEBpAIICHUI: HAOJIOJCHUE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauus OCENKOB IpHU HAarpeBaHUM, IIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCNEHb MOJIMMEpPHU3AINU, CPETHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/bI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSANHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

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

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBA3€H IPU M3y4eHMM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSTHSA: SBJICHHE, HAay4dHbI (aKT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJICKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PM3MUYECKHUE BEITMYUHBI M €AUHHIIBI
UX U3MEPEHUsI.

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

["eorpadus: MHHEpAJIBI, TOPHBIE TOPO/IBI, ITOJIE3HBIE UCKOMIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[IOHAIIBHOTO TIUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

TeopeTnueckne 0CHOBbI XUMHM

XvUMUYeCKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs OO0OJIOUKaA.
DHepreTUuecKrue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTaIy, S-, P-, d- anmeMeHThl. OCOOCHHOCTH
pacripesie/IeHUs] AJIEKTPOHOB MO OpOUTalIIM B aTOMaXx 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOHGUTYypalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XuUMHUYEeCKHUX 3yeMeHToB JI. U
MengaeneeBa. CBA3p NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECcKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XUMHUYECKas CBA3b. Buabl XUMHYECKON CBsI3U (KOBaJIEHTHAs
HEMOoJISIpHasl U TOJIsIpHAasi, MOHHAsA, MeTaJuMyeckas). MexaHu3Mbl 00pa30oBaHUsl KOBAJEHTHOU



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

BemectBa MOJIEKYISIPHOTO ¥ HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSTHCTBA 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
OpraHMYEeCKOM XMMHUU. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALLECHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

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

OnektponuTnueckas aucconuanus. CunbHble U crnadblie 31MeKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHas, IIETOYHASL.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuonnueckas cucrema xumuueckux snemeHtoB . M. MenneneeBa», u3zydeHue
MOJIeNIed KPUCTAUIMUECKHX PEIETOK, HAOII0OJeHHe ¢ OMNHCaHUE JIEMOHCTPAIIMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpEeNIeJIEHUE Cpellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEaKLUUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TOHATHUS «MAcCOBas 0JI BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETAIIOB. AJTOTPONHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

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

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COSIUHEHUH.

Meramisl. [lonoxxenne Meramios B [leproandeckoil cucreMe XMMAYECKUX AJIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
dbusnueckue cBoiicTBa MeTamioB. CIUIaBpl METAIOB. DIEKTPOXUMHUYECKUN P HAMPSHKECHUH
METaJIOB.

XWMHUYECKHE CBOWCTBA BAXKHEUINX METAJUIOB (HATpPUH, KaJWi, KaJabIlMd, MAarHUM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

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

OKCIEPUMEHTAIbHBIE METO/bl H3yY€HHs BEUIECTB M MX NPEBpPAILCHUM: H3ydeHUE
KOJUTEKIIMA «MeTayuibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, PEIIEHHWE JKCIEePUMEHTATBHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCJIOT M IIEJIOYEN, KAUeCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B 00GecriedeHnn 9K0JIOTMYECKOM, S3HepreTUYecKoi 1 MUIeBOil 6e30MacHOCTH,
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 MaTEpUANIOB: BAKHEWIINE CTPOUTEIbHBIE MaTepHalIbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 0€30MacHOr0 MCIIOJIb30BAHMS ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 xyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHbBIX MOHATHI,
TaK U NOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-Hay4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHamu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  IKCHEPUMEHT,
MOJIEJTMPOBaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHE BEIMUMHBI U €IMHULIBI X U3MEPEHUSI, CKOPOCTb.

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

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035IICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (papManeBTHYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTEpHalIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



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

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpeAHero oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MTOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHuUs
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIHE:

OCO3HaHHE O0YYAIOUIMMUCA POCCUHCKOM Tpa’kIaHCKON HAESHTUYHOCTH — TFOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXCs PYKOBOACTBOBAThCS B CBOCU JEATEILHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHS» JIOCTUTAIOTCI B E€IMHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXJIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOLIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
OMBITa TO3HABATENBHON M TPAKTHYECKOW MAEATENBHOCTH OOYYAIOMMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHW B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW IEATENBHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOH e TeNbHOCTH;

2) IaTPHOTHYECKOI 0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIEIUIO OTEUYECTBEHHOM
XUMHU;

yBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh pe3yJbTaT JUIMTEIbHBIX HaOJI0JeHUl,
KPOITOTIIMBBIX SKCIIEPUMEHTATBHBIX TTIONCKOB, TOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB,



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
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 PEILIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJEHHME M IOCTYNKH CBOMX TOBapuIIed C MO3ULMH
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUIN 3THUX MTOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (DPU3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

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

NOHMMAHUA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0O€30I1acHOI0
HOBEJICHUS B CUTYalUsAX, YTPOXKAIOLIUX 3J0POBbIO U )KU3HHU JIIOJIEH;

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

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYruX BUAAX JEATEIbHOCTH;

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

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAaHUH 110 XUMUH,

YBa)XEHHUS K TPYY, JIOASM TPyJla U pe3yibTataM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I1ECTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

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

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPEbI;

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

AKTUBHOTO HENPHUATHS NEHCTBHI, NPHUHOCSIIMX Bpel OKPYXarolled NPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE SKOJIOTHMYECKHUE IMOCIEACTBUS MpPeanpUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHON MPAKTHUKE, CHOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHMMAHUS CHEIU(PUKA XUMUU KaKk HayKH, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMUMHH JJIs COBPEMEHHOH IUBWIM3AIMHU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOM, MUIIEBOM M HSKOJIOTMYeCKONM Oe30MacHOCTH, B Pa3BUTHUU MEIULIMHBI,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTHM METOJOB I103HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BATh MOJy4aeMble 3HAHUS IS
aHaJM3a U OOBSACHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTOIb30BaTh XUMUYECKUE 3HAHUS JUIsl peLICHHs TpobiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAaHUM 1O XHUMHUU B COOTBETCTBUU C IKHU3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITENIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4yeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHHE, MPOLECC, CUCTEMA, Hay4HbI (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKaTHUBHBIE,
perynatuBHbIe), oOecneunBaromue (GopMupoBaHUE (PYHKIMOHATBHOH TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBHUS B II03HABATEIbHOW U
COILIMATILHOM TTPaKTHKE.

MertanpeameTHble pe3ysbTaThl OTPaKalOT OBJAJCHHE YHUBEPCAIBbHBIMH y4E€OHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUIMHU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh M aKTyaJIM3MpPOBaTh MPOOJIEMY, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEICNATh LENH NeATENbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IETSMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKH TOHATHH W yCTAaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIH30BaTh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B IpoOIecce MO3HAHUSA, UCIOIb3YeMble B XUMHHM CHUMBOJINYECKUE (3HAKOBBIC)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINN;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOJIOJAaTh 3a XOJOM IIpolecca, CaMOCTOSTENbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOU
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM MCCIIEeOBATEIbCKONM U MPOEKTHOM JesTEIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYyYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

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

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANbHYIO (OpPMY NpeAcTaBiIeHUuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AUajora W/Win JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
IKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OsJiaieHNe YHUBEPCAJIbHBIMH PeryisTHBHBIMU 1€l CTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTpaXaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKOW COCTABIJISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST W KYJIbTYPBl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAUMOW st
PCIICHHA MPAKTHYCCKHUX 3adad M OSKOJOTHMYCCKHU 000OCHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeEIE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJa, BallEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIVIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJEpKAIINE COSAMHEHUSI, MOHOMED, MOJIIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHUYCCKUEC 3HAHUA, JIC)KAIIME B OCHOBC IMOHHWMAHUA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (PAKTOJIOTHYECKHe CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOJIB30BaHUHU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

C(l)OpMHpOBaHHOCTB yMeHI/H\/JI BBIABJIATE XapPAKTCPHBIC MPU3HAKN HOHSITI/II\/'I, YCTaHaBJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BAaTh XMMHUUYCCKYIO CHMBOJIUKY MJId COCTAaBJICHHA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTl OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

C(l)OpMHpOBaHHOCTB yMeHI/Iﬁ YCTaHaBJIMBATh MPUHAAJICKHOCTD U3YUCHHBIX OPraHUYCCKHUX
BEIIECTB 1O HMX COCTaBy M CTPOCHHIO K ONpPENeNEHHOMY KJIAcCy/Tpymnmne COoeauHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIUE COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC



COCIMHCHMS), N1TaBaTh MM Ha3BaHUs 1O cuctematudeckod HomeHkiarype (IUPAC), a Takke
MPUBOJUTh TPUBUAIBHBIC HA3BaHWs OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITHIICH, MPOIUIIEH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHON, (OpManbICTHa, ameTalbJAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KUCIIOTa, TII0K03a, (pYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OIPEACIATh BHJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH MOJOXKEHUS TEOPUU CTPOCHUS OPraHMYEeCKHX
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 TUIMUYHBIX MPEICTABUTENICH PA3IMUHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 2TaH, STWJEH, NPOMWICH, ameTwieH, OyramueH-1,3, metwiOyraauen-1,3, OeHzoul,
METaHOJ, dTAHOJ, YTHJICHTJINKOIb, TIUIEPUH, (CHOM, aleTallbJeTU/l, MypaBbUHAS U YKCYCHAs
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUII0JI03a, aMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePH30BaTh HCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(HedTh, TpPUPOIHBII Ta3, yroyipb), crocoObl MX TEepepabOTKM W MPAKTHYSCKOS MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIHMHA IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WIIH MPOTYKTOB PEAKIINN);

c(OpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHMS, KCIONb3YeMbIX B XHMHU MPH H3YYCHUH BEIIECTB W XUMHYECKHX SBICHUI
(HabmoieHne, W3MEpeHHe, OJKCIEPHUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIHUSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
1abopaTOPHBIM 000PYIOBAaHHMEM, a TAKXKE MpaBUIia OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUICCKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIECTB MPH HArpeBaHUH, MOTyYEHHE ITUICHA U U3yUYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OpPraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHWH, IIBETHBIC PEAKITUN OCITKOB) B COOTBETCTBUM C MPABUJIAMH TEXHUKH 0€30MaCHOCTH
npu OOpallleHuu C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(GopMyJIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYIO WH(GOPMAITHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeaCcTBa MaccoBOi nndopmaiuu, IHTepHET u Apyrux);

c(OpMUPOBAHHOCTh YMEHUI COONMOaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBSI M
OKpYKaroIlel MPHUPOJTHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPraHU3MBI
OmpeAeNéHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
npuMepax crmocoObl YMEHBIIEHHS U MPEJOTBPAIICHNUS X BPEAHOTO BO3JCHCTBUS HA OPTaHHU3M
YeII0OBEKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/AX TTO3HAHUS BEIIECTB M XUMUYECKHX SBICHU;,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpeameTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmiass W HeOpraHudecKas XUMUS»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TPEICTABICHUN: O XHUMHUYECKOW COCTABIJISAIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIU XUMHUU B IMO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpOBAHUU
MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHAIBHOM TI'PAMOTHOCTH, HEOOXOIUMOM st
pEeIICHUST TPAKTUYECKUX 3aJlad M DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEGHHUS K CBOEMY
3JI0POBBIO U MIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolINe
HOHATHUS (XMMHUYECKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 2JIEKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKUCJICHUs, XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas, BOJIOPOIHAs),
KpUCTaJUTMYECKasi  peméTka, THUIIBI XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, SJICKTPOJUTHYECKAS] JUCCOLMAIUs, OKHUCIUTENb, BOCCTAHOBUTEIbh, CKOPOCTh
XUMHUYECKON PEaKIuU, XUMUISCKOE PABHOBECHE); TECOPUHU U 3aKOHBI (TCOPHUS IICKTPOIUTHUECKON
auccouuranuu, nepuoandeckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUs MacChbl BEUIECTB,
3aKOH COXPAHEHHS U TPEBPAILIEHUS HHEPTUM TPH XUMUYECKUX PEAKIHSIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM SI3bIK XMMHUU, MHPOBO33PEHUECKHE 3HAHHUS, JIKAIIME B OCHOBE IMOHUMAaHUS
MPUYMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBJICHHUH, (DaKTOJOTHUUECKHE CBEJICHUS O CBOWCTBAX,
COCTaBe, MOJYUYCHUH W 0€301aCHOM HCIOJIb30BAHUM BAKHEWIIIMX HEOPTaHUYECKUX BEIIECTB B
OBITY ¥ TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEePHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY JJIi COCTABJICHHS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CUCTEMATHUECKYyI0 HOMEHKIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHWs OTIEIBbHBIX HEOPTraHUYECKHX BeIIeCTB (YrapHbI Tas,
VIJIEKHUCIIBIA Ta3, aMMUaK, raméHasi W3BECTh, HeraméHas W3BECTh, MUTHEBAs COJa, MUPHUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKHIX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHAS,
MeTaJuIh4ecKasi, BOJOPOJAHAs) B COCIWHEHMSIX, TUI KPUCTAJUIMUECKOU PEHIETKH KOHKPETHOTO
BeIeCTBAa (aTOMHAs, MOJEKYJSpHAs, MOHHAs, META/UIMYecKas), XapakTep cpeasl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAICKHOCTh HEOPTAHMUYECKUX BEIIESCTB
M0 UX COCTABY K OMpPENeIEHHOMY KJIacCy/Tpynme coeAnHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpPHBIC THAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH pacKpbIBaThb CMBICT TMepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonnueckoii cucteMbl XUMHUECKUX Ay1eMeHTOoB J1. 1.
MeHeneeBa, HMCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
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 PEAKLUi;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENICHEH OKUCIICHHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

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 MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTABJICHUS AIEKTPOHHOIO OallaHca ITUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aerictBus (mpunuuin Jlelllarense);

c(OpMUPOBAHHOCTh YMEHHH XapaKTepH30BaThb XHUMHYECKHE IIPOIECCHI, JIeKallie B
OCHOBE ITPOMBIIIJIEHHOT'O MOJIYYE€HUsI CEPHOM KHUCIIOTbI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U SKOJOTMYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUIl TMPOBOAUTH BBIYMCIECHUS C MCIIOJIB30BAaHUEM IOHSTHUSA
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B peakIMM BEIIEeCTB, TEIIOBOro 3¢ddexra 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
UHCTPYKLHUSMHU 10 BBIIOTHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIENIEHuE CpeJbl
pPacTBOPOB BEIIECTB C MOMOLILI0 YHUBEPCAIBHOIO MHAWKATOPA, BIMSHUE Pa3IHuHbIX (PaKTOpOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MPEACTABIATh
pe3ysbTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3UPOBATH XHWMHUYECKYI0 HH(OpMaluio,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBA MaccOBOM KOMMyHHKauuu, HHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJIOTMYECKU IIeJ1ecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENbHOCTH B IEJIAX COXPAHEHUS CBOETO 30POBbI 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;

JUIsE 00y4arolUMXCsl ¢ OrpPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbsS: YMEHHE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns miis 3anucu XuMu4ecKux GopMyiI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HauMeHoBaHHne KoanuecTBo 4acoB

Ne
o/ pa3aesioB U TeM B KonrTpoabubie IIpakTuueckue
cero
MPOrpamMMbI padoThbI padoThbI

Pa3znen 1.Teopernueckne 0CHOBBI OPraHMYeCKOM XMMHUM
[Ipenmer
OpraHu4eCcKon
xumuu. Teopus

1.1 CTPOCHUS 3 0 0
OpraHUYEeCKUX
coenuHeHuit A. M.
byrneposa

Htoro no pazneny 3

Pa3pnen 2.Yriaesoxopoabt

duekTpoHHbIe (LM (pPOBBIE) 00pa3oBaTeIbHbIE PeCyPChl

HOC "Mos mixona" https://lesson.academy-
content.myschool.edu.ru/04/10
https://resh.edu.ru/subject/29/8/

[IpenenbHbie HOC "Mos mixona" https://lesson.academy-
2.1 YTJIEBOJOPOIBI — 2 0 0 content.myschool.edu.ru/04/10

AJIKaHBI https://resh.edu.ru/subject/29/8/

HenpenensHusbie
99 ZJZEZZ?OP OABI: 6 0 L LIOC "Mos mkomna" https://lesson.academy-

' ’ content.myschool.edu.ru/04/10https://resh.edu.ru/subject/29/8/

AJIKaAUCHBI,

AJIKUHBI

ApomaTiaeckue HOC "Mos mixona" https://lesson.academy-
2.3 2 0 0 content.myschool.edu.ru/04/10

Ml e https://resh.edu.ru/subject/29/8/

[Tpuponusie LHOC "Most mkoma" https://lesson.academy-
2.4 HNCTOYHUKH 3 1 0 content.myschool.edu.ru/04/10

YTJIEBOJIOPOJIOB M

https://resh.edu.ru/subject/29/8/
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https://resh.edu.ru/subject/29/8/
https://lesson.academy-content.myschool.edu.ru/04/10
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ux nepepadoTka

Uroro no pazgeny

13

Pa3nen 3.Kucjiopoacoaep:xaniue oprann4ecKkue coeJuHeHUs!

HOC "Mos mixoina" https://lesson.academy-

3.1 Crouptel. denon 3 0 content.myschool.edu.ru/04/10
https://resh.edu.ru/subject/29/8/
ﬁj;gzgii'e HOC "Mos mxona" https://lesson.academy-
3.2 CHCIOTEL 7 0 content.myschool.edu.ru/04/10
) https://resh.edu.ru/subject/29/8/
Crnoxubie 3¢upsbl
IHOC "Mos mkomna" https://lesson.academy-
3.3 VrieBo bl 3 1 content.myschool.edu.ru/04/10
https://resh.edu.ru/subject/29/8/
Htoro no pazneny 13

Pa3nen 4.A30Tcoaep:kamm

€ OPraHnvYeCKue COCAMHECHUS

AMUHBI. HOC "Mos mxona" https://lesson.academy-
4.1 AMUHOKHUCIIOTHI. 3 0 content.myschool.edu.ru/04/10
Benku https://resh.edu.ru/subject/29/8/
Hroro mo pazueny 3
Pa3pnen S.BeicokoMoJIeKy A pHbIE COCAUHEHUS
ITmacTMaccsl. HOC "Mos mixoma" https://lesson.academy-
51 Kayuyku. 2 1 content.myschool.edu.ru/04/10
Bonokna https://resh.edu.ru/subject/29/8/
Hroro no pasaeny 2
OBIIEE KOJIMYECTBO
YACOBIIO 34 3

I[TPOIT'PAMME
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11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acos

duekTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbnusie IIpakrnyeckue
MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThbI padoTbI
Pa3zgean 1.Teopernueckue 0CHOBbI XUMUM
CTpoeHI/II_eI aroMoB. Ilepuoanaeckuii 1IOC "Mos mxona"
1.1 iiﬁ;qzmziiitg:;; ;{H(I:/Iem 3 0 0 https://lesson.academy-
o content.myschool.edu.ru/04/11
MenneneeBa
Crpoenue BemiecTBa. MHOrooOpasue HOC *Mos wkona”
1.2 BeleCT 4 0 0 https://lesson.academy-
content.myschool.edu.ru/04/11
HOC "Mos mkoma"
1.3 XUMHUYECKUE PEaKIHH 6 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no paszneny 13
Pa3nen 2.Heoprannueckasi xuMmusi
HOC "Mos mkona"
2.1 Mertauibl 6 0 1 https://lesson.academy-
content.myschool.edu.ru/04/11
HOC "Mos mikona"
2.2 Hemeramisr 9 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
CBHSL HeOpFaHI/I‘—IeCKI/IX nu OpI‘aHI/IquKI/IX HOC "MOSI IHKOJ'Ia”
2.3 2 0 0 https://lesson.academy-

BE€IICCTB

content.myschool.edu.ru/04/11
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Hroro no pazneny

Pa3zgen 3.XuMus u :KU3HL

17

HOC "Mos mxona"

3.1 XUMUS U KU3Hb 4 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Mpumeyanue

Ne ara JJIeKTPOHHBbIE LU (PPOBBIE
Tema ypoka Konrp Mpakr 11 p undp
n/n Bcero pador U3y4eHusi  00pa3oBaTeJbHbIC PeCYypPChI
padoThI
bl
HOC "Mos mikomna"
BBoanslii unctpykrax no Th. [Ipeamer https://lesson.academy-
. N content.myschool.edu.ru/lesson/
1 OpraHUYECKON XMUMHH, €€ BOSHUKHOBEHHE, 1 0 0
a9f3d191-5ele-4e24-ac02-
DESBITTHE H SHaCHme efb16fa49f6a?backUrl=962F04
%2F10
5 Teopust CTpoeHU OPraHUYECKUX COCTUHEHUN 1 0 0 https://lesson.academy-
A. M. bytiiepoBa, €€ OCHOBHbIE ITOJIOKEHUS content.myschool.edu.ru/04/10
[IpencraBnenue o knaccuukanuu
3 OpraHn4ecKkux Bemects. HoMenkiarypa 1 0 0 https://lesson.academy-
(cucTemaruyeckasi) U TpUBHAIbHbIE HA3BAHUS content.myschool.edu.ru/04/10
OpraHUYECKUX BEUIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 0 0 https://lesson.academy-
TOMOJIOTHUYECKHUU P content.myschool.edu.ru/04/10
Meran u 3TaH — npocTenime https://lesson.academy-
) 1 0 0
MPEICTAaBUTENMN ATKAHOB content.myschool.edu.ru/04/10
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 0 0 https:/ilesson.acadery -
' P ’ content.myschool.edu.ru/04/10
7 OTHIIEH U IPOIHJIEH — MPOCTEUIINE 1 0 0 https://lesson.academy-
MPEICTAaBUTENN ATKEHOB content.myschool.edu.ru/04/10
Hucrpykrax no Th. Ilpakrnyeckasn
8 adora Ne 1. «IlosryyeHune THIIeHA U 1 0 1 https:/lesson.acadery -
P S uy content.myschool.edu.ru/04/10
U3y4eHue ero cBOicTB»
9 Anxanuensl. byraauen-1,3 u metunOyraaveH- 1 0 0 https://lesson.academy-
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1,3. Ilony4yeHre CHHTETUUECKOTO KayuyKa 1
PE3UHBI

content.myschool.edu.ru/04/10

AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

https://lesson.academy-

10 OMOJIOTUYECKUH . Auerunen —
oMol Umq . HH AR AUCTHICH content.myschool.edu.ru/04/10
MPOCTEUIINIA PEJCTAaBUTEIb ATKUHOB
1 Brrunciienus mo ypaBHEHHIO XUMHYECKON https://lesson.academy-
peakuu content.myschool.edu.ru/04/10
12 ApeHbl: 0eH3011 1 TOIyoJ. TOKCHYHOCTh https://lesson.academy-
apeHoB content.myschool.edu.ru/04/10
13 ['enernueckas CBs3b yrieBOIOPOJIOB, https://lesson.academy-
IIPUHAUIEKAIUX K PA3JIMYHBIM KJIaccaM content.myschool.edu.ru/04/10
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:
14 1} pH po HBIH Ta3 | MOl IZEIG He(le;[HLIe ra3bl https://lesson.academy-
pHpo ~ yr ’ content.myschool.edu.ru/04/10
He(Th U MPOAYKTHI €€ epepaboTKu
[IpupoaHbIE UCTOYHUKH YTIIEBOJOPOJIOB:
15 1| pH po HBIN ra3 1 Mor 1}{/;6 He(I)TI:[HLIe rassl hitps:/flesson acadeny-
PHpoZ R yr ’ content.myschool.edu.ru/04/10
He(Th U MPOAYKTHI €€ epepaboTKu
16 KonTtpoabHnas pabora Ne 1 nmo pasaeny https://lesson.academy-
«¥YT1J1IeBOA0POABDY content.myschool.edu.ru/04/10
17 [IpenenbHbIe OTHOATOMHBIE CIIUPTHI: METAHOJI https://lesson.academy-
1 3TaHod. BomopoaHas cBs3b content.myschool.edu.ru/04/10
18 MHOroaToMHbIE CIIUPTHI: ITUIICHIIIUKOJIb U https://lesson.academy-
TIIHIEPUH content.myschool.edu.ru/04/10
19 DeHoII: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE U https://lesson.academy-
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE content.myschool.edu.ru/04/10
Anpaerusl: GopManbAeTU U alleTaIbICTH/I. https://lesson.academy-
20
Aueron content.myschool.edu.ru/04/10
21 OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE https://lesson.academy-

KHCJIOTBI: MypaBbUHAA U YKCYCHas

content.myschool.edu.ru/04/10
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Hucrpykrax no Th. IIpakTtuyeckas

https://lesson.academy-

22 02, 7
padora ‘]Yo 2. «CpoiicTa pacTBopa content.myschool.edu.ru/04/10
YKCYCHOM KHCJIOTBI»
23 CreapuHOBas U OJICMHOBAsI KUCIOTHI, KaK https://lesson.academy-
MIPEJCTABUTEININ BBICIIMX KAPOOHOBBIX KUCIOT content.myschool.edu.ru/04/10
24 Mpbu1a Kak COJIM BBICITUX KapOOHOBBIX https://lesson.academy-
KHCJIOT, UX MOIOIIIEE ASHCTBHIE content.myschool.edu.ru/04/10
https://lesson.academy-
Crnosxuble 3(Upbl KaK MPOU3BOIHbBIE content.myschool.edu.ru/lesson/
25 KapOOHOBBIX KHCIIOT. [ HAPOIIN3 CIIOKHBIX 71ac43f2-a0d4-4945-a0eb-
3¢upoB 1e59cd5f4d9f?backUrI=%2F04
%2F10
26 Kupbl: rusiposin3, IpuMeHEeHue, https://lesson.academy-
OuooruYecKas poib )KUPOB content.myschool.edu.ru/04/10
VYrieBojpl: cocTaB, Kiiaccuukarusi.
27 Baxneiimue mipe CTaBI/ITeJ'I(fI’ TJTFOKO3a https://lesson.academy-
et ’ ’ content.myschool.edu.ru/04/10
bpykTo3a, caxaposa
Kpaxman u nemnrono3a Kak nNpupoaHbie https://lesson.academy-
28
MOJIMMEPbI content.myschool.edu.ru/04/10
KonTpoabHnasi padora Ne 2 mo pasaen
29 Kn P p - - }f’nqn KZ https://lesson.academy-
«RuCTopoacoaepakatie opra eckne content.myschool.edu.ru/04/10
CcOeTUHEHHU»
30 AMUWHBI: METHIIAMUH U aHUJIHH nttps://lesson.academy-
’ content.myschool.edu.ru/04/10
AMHMHOKHUCIIOTHI Kak aM(pOTEepHbIE
31 OpraHUYeCKUe COCAMHCHUS, UX https: Vlesson academy-
p a ’ content.myschool.edu.ru/04/10
Oouosornueckoe 3HaueHue. [lernTu bl
39 benku kak npupoHbIE BEICOKOMOJIEKYJISIPHBIE https://lesson.academy-
COETUHEHUSI content.myschool.edu.ru/04/10
https://lesson.academy-
33 IMpomexyTounas arrectanus. UTorosas

content.myschool.edu.ru/04/10
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KOHTPOJIbHAsA padora.

34

OcuosBHble oHaTHA xuMud BMC. OcHOBHEIE
METObl CHHTE3a BRICOKOMOJICKYIISIPHBIX
coenuHenuil. [nacTtmMaccsl, Kaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

Ne
n/n

INOYPOYHOE IIVTAHUPOBAHUE
11 KJIACC

Tema ypoka

34

Koan4yecTBO 4acoB

Bcero

Kon

P
pab

IIpak
padort
bl

Jlara
U3y4YeHH s

https://lesson.academy-
content.myschool.edu.ru/04/10

IIpumeuanue
JJIeKTPOHHBbIE HU(PPOBLIE
o0pa3oBaTe/ibHbIE PeCypChl

XUMHYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aToMOB

[Tepuonnueckuii 3akoH u [leprnonnueckas
CHCTeMa XUMHYECKUX djeMeHToB /. H.
MenpeneeBa, X CBSI3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XHUMHYECKHUX 3JIEMEHTOB M UX COCIUHEHHH I10
rpyImmaM v nepuojam. 3HaueHue
MEPUOIMIECKOTO 3aKOHA U CUCTEMBI
xumudeckux dyemenToB .. Menaeneena B
Pa3BUTUU HAyKU

CTpOCHI/Ie BCIICCTBA. XuMH4YeCcKas CBA3b, eé
BUbI;, MCXaHU3MBI 06pa3013aH1/1;1 KOBaJICHTHOM

bubmmoreka [IOK

bubmmoreka [IOK

but6mmoreka [IOK

bu6nuoreka [IOK
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cBs3u. Bonopoanas cBsi3b

BaneHTHOCTB. DIEeKTPOOTPUIIATEILHOCTD.
Crenens okucieHus. BemniecTsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHUS

IlonsTue o AUCIICPCHBIX CUCTEMAX. HctunabIC
" KOJIJIOUJHBIC paCTBOPEI. Maccosas JOJIA
BCIIICCTBA B paCTBOPEC

KJ'IaCCI/I(bI/IKaI_II/IH 1 HOMCHKJIATypa
HCOPIraHUYCCKUX COCHHHeHHﬁ. I'eneTnueckas
CBA3b HCOPraHUMYCCKUX BCHICCTB, PA3JIMIHBIX
KJIaCCOB

bu6nuoreka [IOK

bu6nmoreka [IOK

bubnuorexa [JOK

Krnaccudukanus XaMHYECKUX pPEeaKIui B
HEOPraHWYeCKON U OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHUsI MaCChl BEILIECTB; 3aKOH
COXPAHEHUS U NPEBPALICHUS SJHEPTUHU IIPU
XUMHUYECKUX PEAKIUAX

bubmuorexa [JOK

Ckopoctb peakiun. OOpaTuMble peaKiuy.
XHUMHUUECKOE PAaBHOBECHE

bu6mmoteka [IOK

10

11

12

13

HNucrpykrax no Th. IlpakTtuyeckas padora
Ne 1. «Bausinue pa3iu4HbIX (PAKTOPOB HA
CKOPOCTH XMMHMYECKOH peakuum»

DnexTponauTuueckas auccoruanus. [lonsrue o
BOZOpoHOM ToKasarene (PH) pactBopa.
Peaxiuu nonHoro oomeHna. I'maponus
OpPraHWYECKUX M HEOPTaHMYECKHUX BEIICCTB

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
[TonsaTue 06 3MeKTpOIM3E PacIIaBOB U
pacTBOpPOB COJIEH

KonTtpoabsnas pa6ora Ne 1 no pasneny

bu6mmoteka [IOK

but6mmoreka [IOK

bu6nuoreka [IOK

bu6nuoreka [IOK




«TCOPBTI/I‘ICCKI/IG OCHOBBI XUMHUHN»

14

15

16

Mertaiubl, ux noyioxenue B [lepuognyeckoii
CHCTEME XUMHUYEeCKHuX dnemMeHToB /. 1.
MemieneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O0mMe Gpu3ndecKue CBONCTBA
METAILJIOB

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIpsDKEHUH METaJlIOB

XHUMUYECKHE CBOMCTBA BAXKHECHIITNX METAJIJIOB
(HaTpWiA, KUK, KAJIbIIMA, MarHuu,
ATFOMUHHNA) U UX COCTUHEHUI

bu6nuoreka [IOK

bu6nuoreka [IOK

bubmuorexa [JOK

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTMHEHUN

bubnnoreka IIOK

18

19

XUMHUUYeCcKre CBOMCTBA IIUHKA, JKeJie3a U UX
COE€IUHEHUN

HNucrpykrax no Th. IlpakTtuyeckast padora
Ne 2. "Pemienne IKcepuMeHTAJbHBIX
3aga4 no reme «Meraniab»'

bubmuorexa [JOK

bu6nuoreka [IOK

20

Hewmeramnsl, nx nonoxxenue B [leprnoanueckoi
CHCTEME XMMHUYEeCKuX dnemMeHToB /. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB

bu6mmoteka [IOK

21

22

23

®u3nYECKNe CBOMCTBA HEMETAIIJIOB.
AJUTOTpOTIUS HEMETAJIOB (Ha IpUMeEpe
KHCJIOpo/ia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOWMCTBA TAIOTEHOB, CEPBI U MX
COETUHEHUN

XuMHuuecKue CBOMCTBa a3oTa, pochopa u ux
COeTUHEHUN

but6mmoreka [IOK

bu6nuoreka [IOK

bu6nuoreka [IOK

24

XHWMHYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

but6mmoreka [IOK




25

IIpuMeHeHre Ba)KHEUIINX HEMETAIOB U UX
COCIMHEHUN

bu6nuoreka [IOK

26

27

28

Hucrpykrax no Th. [IpakTtuyeckas padora
Ne 3. «Pemienne 3kcnepuMeHTAJbHBIX 32124
no teme "Hemeramabl'»

O06001IeHre ¥ cucTeEMaTh3auus 3HaHUH 110
TeMe «HeMeTamiely. BerauciaeHus 1mo
YpaBHEHUSM XUMUUYECKHUX PEAKIUN 1
TEPMOXHUMHUYECKUE PACUETHI

KounrpoabHnas padora Ne 2 mo temam
«Metaaas» 1 «HeMmeTaaabn

bu6nuoreka [IOK

bu6nuoreka [IOK

bubnuorexa [JOK

29

HeopraHquCKHe N OPraHUYCCKUC KUCIIOTHI.
HeopraHquCKHe N OPraHUYCCKHUEC OCHOBAHUA

bubnnoreka IIOK

30

31

32

AmMdoTepHbIe HeopraHM4ecKHue u
OpraHu4ecKue coeMHeHus. [ 'eneTnueckas
CBSI3b HEOPTAaHWYECKUX U OPTaHUYECKUX
BEIIIECTB

IMpome:xkyrounas arrecrauus. Utorosas
KOHTPOJIbHAsA padora.

Ponp xumMun B o0ecriedeHUU SKOJIOTHYECKOM,

BHCPFGTI/I‘-ICCKOI\/'I U IHUIIEBOM 6630H8.CHOCTI/I,
Pa3BUTHC MCAULIUHEL.

bubnnoreka IIOK

bu6nuoreka [IOK

bu6nuoreka [IOK

33

[IpencraBienust 06 0OIMIMX HAYYHBIX
MPUHIIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS
BOKHEHIIINX BEIIECTB.

but6mmoreka [IOK

34

UYenoBek B MUpE BEMIECTB U MATEPHAIIOB.
XHMHS U 310pPOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

34

but6mmoreka [IOK










YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YUEHUKA

* Xumus, 10 kiacc/ I'abpuensa O.C., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY;
Axuunonepsoe obmectBo «M3narenscTBo «IIpocBemenue»

* Xumus, 11 knacce/ I'abpuensu O.C., OGIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»;
Axkmmoneproe obmiectBo «M3narenbetBo «IIpocBerenue

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

["abpuensn, O. C. Meroauueckoe nocodue Xumus 10-11 kmace

INabpuensu, O. C. Xumus 10-11 knacc. ba3zoBeiit ypoBeHb. MeToandeckoe nmocoodue

O. C. I'abpuensn, N.I'. OctpoymoB. HacronbHast kaura yuutens xumul. «/Ipoday, Mocksa, 2004
TO/I.

Xumus. 10 k. Konrponshbie u mpoBepounbie padoTsl K yueOnuky O. C. I'abpuensna «Xumus.10-11
kiacc. bazossrit ypoens» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u np. — M.: JIpoda
Xumus. 11 k1. Kontponbsble 1 npoBepounbie padoThl kK yueOHuky O. C. ['abpuenana «Xumus.10-11
kinacc. bazossiit yposens» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u n1p. — M.: Ipoda

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/subject/29/8/

https://sdo.edu.orb.ru/object.php?id=6

https://www.sites.google.com/site/himulacom

https://uchi.ru/

https://www.yaklass.ru/

OBOPY IOBAHUE JUIS IPOBEIEHUS JIABOPATOPHBIX Y IPAKTUYECKUX PABOT,
JTEMOHCTPALIMIA

Ilepeyenb 000pya0BaHMS, IPHOOPETEHHOTO 1JIsI 0OHOBJICHUSI MATEPHAIbHO-TEXHUYECKOM
06a3bl nenTpa «Touka poctay MBOY COIII Ne2 B 2024 roay

1. [Tudposas mabopatopust (XuMus) -3 mT

2. Habop xumMudeckoii mocyabl, MPUHAANIEKHOCTEN U peaKTUBOB AJIs1 AEMOHCTPAIIUHU OIBITOB U
HKCIIEPUMEHTOB 110 XUMHH.
3. HoytOyxk- 1 1.

KommiektHOCTD

Ne HanmvenoBanue Kom-Bo

/n

1 ITpobupxka I1X-14 2*10 mi.
(20mT.)

2 PazgaTounslii 10TOK 2*]1 . (2mT)

3 Boponka koHnuecKas 2*1 mr. (2mT.)

4 [[Imarenb-noxeyka 2*3 mmT. (61IT.)

5 [Tanouka creknsHHAs 2*1mr. (2mr.)

6 CrimpToBKa J1abopaTopHast 2*1mrr. (2mr.)

7 [Tatus 11 TpoOUPOK 2*1mT. (2mr.)

8 3aKuM U1 TPOOHPOK 2*1mT. (2mr.)

9 I'oprouee st ciupToBOK, 330 MIT (3TUIIOBBIN CITHPT) 2*1mr. (2mr.
660M)

10 Beckl 1abopaTtopHbie 3JeKTPOHHBIE 2*] mr. (2mT.)

11 [Tpobupka manas,10mMm 2*3 mr. (61T.)




12 CrakaH BBICOKHH ¢ HOCUKOM, 50 M1 2*2 mr. (4 mr.)
13 HunuHap u3MEpUTENBHBINA C MPUTEPTON KPBITITIKOH, 50 M 2* 1. (2 1mt.)
14 HaGop ¢iakoHoB mi1st XpaneHust pactBopoB u peakTuBoB (100 mut | 2*5 mrr. (10mT.)
6 m.)
15 Ha6op ¢akonoB i xpanenus: pactBopoB U peakTuBoB (30 mur —| 2*10mrr. (20miT.)
6
I1T.)
16 Hunmuuap uameputenbHbiid ¢ HocukoM 500 Mt 2*2 mrr. (4 mr.)
17 Crakan Beicokuit 500 mut 2*3 mr. (61mT.)
18 Epur 115t MbITBSI mpoOUpoK 2*3mr. (6 mT.)
19 Epur g5t MBITBST KOO 2*3mmT. (6111T.)
20 Xanat 6enbiii, 44-46 pazmep 2*2 mrr. (4 mir.)
21 [TepyaTky pe3nHOBBIE XUMHUYECKHUE CTOMKUE 2*2 mr. (4mT.)
22 Ouku 3aIuTHBIC 2*]1 mrr. (2mT.)
23 OunbTpsl Oymaxknsle, ynak. 100 mr. 2*1mr. (2mr.)

3. Onuce Habopa XUMUYECKUX PEaKTHBOB

No HaumenoBanue ArperatHoe COCTOSIHUE KomuuectBo | [Ipumeuanus
/m (r/™mm)
1 ConsiHas kuciora 10% BOJHBII pacTBOP 2*250 M

(500mu)

11




2 Cepnas kucnora 25% BOaHBIN pacTBOp 2*250 mn
(500mu)
3 IMaapokcun HaTpus 10 % BoaHbIN pacTBOp 2*250 mn
(500mu)
4 AnroMuHUM IpaHyJbl 2*10r (20r)
5 Kenezo CTPYXKa 2*20r (40r)
6 Hunx IpaHyJbl 2*10r (20r)
7 Menp MIPOBOJIOKA 2*10r (20r)
8 Oxcun meau (1) ITOPOIIIOK 2*20r (40r)
9 Oxkcug Maruus MOPOIIOK 2*20r (40r)
10 IMuapoxkcun kanmplus 0,15% xonmeHTpar 2*50 M
pacTtBopa (100mu1)
11 | Xnopun Harpus 5% BoaHBII pacTBOP 2*50 mn
(100mu)
12 Xnopup TuTHs 5% BOIHBIN PacTBOP 2*50 M
(100mu)
13 XI0pUI KATbIUS 5% BOIHBIN PacTBOP 4*100 mn
(400mu)
14 Xnopun meau (11) 5% BOIHBIN PacTBOP 2*50 mn
(100mu)
15 XnopuJ1 antOMUHUS 5% BOIHBIN pacTBOP 2*50 mn
(100mu)
16 Xnopun xenesa (1) 5% BOIHBIN PacTBOP 2*50 mn
(100mu)
17 Xnopu1 aMMOHHUS 5% BOIHBIN pacTBOP 2*50 mn
(100mu)
18 Xnopuz Oapus 5% BOOHBIN PacTBOp 6*150 mn
(900 mu1)
19 Cynbgat HaTpus 5% BOOHBIN pacTBOp 2*50 ma (100
M)
20 CynbgaT maruus 5% BOOHBIN PacTBOP 2*50 mn
(100mu)
21 | Cyneodar memu (I1) 5% BOAHBII pacTBOP 2*50 ma (100
M)
22 Cynbdar sxenesa (1) | moporrok 2*4.6r (9,2 1) | 7-BOAHBIN.
Hast
CBEXKEMPUTOTOBICHHO
ro pactsopa!
23 Cynbdat nuHka 5% BOOHBIN PacTBOp 2*50 mn
(100mu)
24 CynbgaT anoMuHUs 5% BoaHBIN pacTBOP 2*50 mn
(100mu)
25 Cynbdar aMmMoHUS 5% BOIHBIN PacTBOP 2*50 mur (100
M)
26 Kap6onar Harpus 5% BOAHBIN pacTBOp 4*100m1
(400 mu1)
27 I'uapoxapOoHat 5% BOIHBIN PacTBOP 2*50 mur (100
HaTpus MIT)
28 Optodocdar Hatpus | 5% BOJHBIN pacTBOP 6*150 M
(900mu)
29 Bpomup Hatpust 5% BOIHBIN PacTBOP 2*50 mu (100

MIT)




30 Wonun Harpus 5% BOIHBIN pacTBOp 2*50 mn
(100Mm)

31 Hurpar 6apus 5% BOAHBINA pacTBOp 2*50 mu (100
MIT)

32 Hurpar cepebpa 5% BOIHBIN PacTBOP 4*100 mn
(400 )

33 | AMMmuak 5% BOnHBIN PacTBOP 2*50 mn
(100mu1)

34 [Mepokcun Bomopona | 3% BOIHBINA pacTBOP 2*50 mn
(100mu1)

35 | MerunoBblii 0.1% BoaHBII pacTBOp 2*50 mu (100

OPaHKEBBIN MIT)

36 | Jlakmyc 0.1% BoaHbII pacTBOp 2*50 mn
(100mu1)

37 ®denondranenH 0.1% Boano-criupToBoit | 2*50 mur (100
MIT)

38 XJopu1 Maraust 5% BOAHBIN PacTBOP 2*50 mu (100
MIT)

39 Hutpat Hatpus 5% BOAHBIN pacTBOp 2*50 mut (100
MIT)

40 Hutpat xanbius 5% BOAHBIN pacTBOp 2*50 mut (100
MIT)

41 Okcua anroMuHUs MOPOILIOK 2*10r (20 1)

42 Okcua KpeMHust MOPOILIOK 2*10 (20r)

43 JluctuimupoBaHHast 2*50 mn

BOJIA (100m)
44 HNunukaropuas 2 T

Oymara










