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MNOSACHUTEJIBHAS 3AITUCKA

[Iporpamma 1o XMMUM Ha ypOBHE CpeIHEro 001ero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOCHUS (enepalbHON 00pa30BaTENbHONW MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBneHHbIX B DenepasbHOM TroCyIapCTBEHHOM
oOpasoBatenpHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumuss» B o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHbBIC 00pa3oBaTeIbHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpareruu pa3BUTUA
Bocriutanuss B Poccuiickoit ®enepanun Ha mnepuon g0 2025 roma» (PacmopsukeHue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpamMMbl MO XUMHH, K OIPEISICHHUIO OO0IIen
CTpaTeruy 0OydeHUs, BOCIIUTAHUS U PA3BUTUS O0YUYAIOMIUXCS CPEICTBAMH y4eOHOTO MpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHLENTYaJIbHbIEC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJy4yaeMOE€  BBITYCKHHUKaMu  0011eo0pa3oBaTeabHOM
OpraHu3alliM, SBISETCA HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIY)XUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, NPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHMs. OTH LEHHOCTU
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeJOBEKa, a TaKKe H3KOJOrMYecKM OOOCHOBAaHHOI'O OTHOILIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xumMudyeckoe oopazoBaHue 00Y4arOLIMXCS HA YPOBHE CPEIHEro
o01rero 00pa3oBaHusl CPECTBAMH Y4eOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOCHHUE
KOTOPOTO ONpEIeNCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenM(pUKH HAyKd XHUMHH, e&
3HAYEHUs B MO3HAHUU MIPUPOJIbI U B MATEPUATbHOM JKU3HU OOIIECTBA, a TAKXKE C yU4ETOM OOIIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAYK UIPaeT 0coOyr pojib B COBPEMEHHOMN
LUBWIN3ALUM, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCHT CBOM BKJaj B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpYy’KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOAbl U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXXKHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHo B3auMOJEHMCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHsS —cCTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMUS KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe INOoOaJbHBIX MPOOJeM yCTOMYMBOIO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMMM IeNIMU M NPUHIUIIAMHU CpeIHEro oOIero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4€HUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO MM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKJIIOYEHHS B JKHM3Hb COIIMYMa,
MPOJOHKEHUsI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUs» 1 «OO011ast 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUU 110 HEOPTaHUYECKOW XUMHUU (C BKIIOYCHUEM
3HaHUHM U3 0o0lIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMBbI 3HAHUN
OpU U3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHIA, 3aKOHOB ¥ TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mias 1 HeopraHudeckas
XUMUS» c(HOpPMHUpPOBAHA B MPOTPaAMME 10 XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUU Ha
onpeAci€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYEeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B KypCe BEIIECTBAX HAIOTCS B PAa3BUTHH — OT YIJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MIPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPHU3HAKAX BEHIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yriom 3peHusi B mpeaMere «Xumus» 0a30BOro ypoBHS pacCcMaTpUBAETCs
M3YYEHHBIII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS TEOPETHUECKUNW MaTepual u
(aKkTOIOTUYECKHe CBEACHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYYAIOIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATh
3HAYCHHUE TICPUOJUYECKOTO 3aKOHA C OOINETEOPETHYECKHX M METOJOJOTHYECKUX IO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKoe H3MeHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromeil 1o
OOBSCHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BAKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
jononHsAercs B Kypcax 10 wum 11 kiaccoB »3ieMeHTaMu COJAEpKAHUS, HMEIOUMMU
KYJIbTYPOJIOTHYECKUA M TPHUKJIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K IMPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJieMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh WH(MOPMAIIMIO U MPUMEHSTH €€ NIJisl TOMOJHEHUsI 3HAHUN, pelIeHus
MHTEJUIEKTYaJIbHBIX U SKCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a1ad.B 1enoMm coxpepxanue
yueOHOoro mpeamMeTra «XUMHs TaHHOTO YPOBHS M3y4eHUS] OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuMxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsi TOHUMaHUs (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTaHWYECKOTO U OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, MIO3HABAEMOCTh MPUPOIHBIX SIBICHUIN MyTEM 3KCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOChUTKAMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodiemM cOepexeHus
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI H MaTepHasoB.

B mane pemieHus 3amad BOCHHUTAHMS, PAa3BUTHS W COIHUAIM3AIMHA  OOYyYarOIIUXCS
MNPUHATBIE MPOrPaMMON IO XMMHHU MOAXOJbl K ONPEAENICHUIO COJEpPKaHUS U MOCTPOEHUS
mpeaMeTa TperycMaTpuBaoT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX ACHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUs MPOOJIeM, IMONCKa, aHAIIN3a 1
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCICA0BATCILCKOM JCITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTtuke npenosaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHUsS, NpU  ONPEACICHUH  COJAEp)KaTeNbHOU
XapaKTEpUCTUKU LleJel M3y4YeHHs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTU
TPaJMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, IMPAKTUUYECKOW IESATENIbHOCTH YeJOBeKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIEIeH N3YUEHHUS [IPEIMETA SBJISIETCS BIIOJIHE OIIPABIAHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUs MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHYECKHMX 3HAaHWH KakK Ba)KHEHIIEH CcOCTaBISIOLIEH
€CTECTBEHHO-HAYYHOI KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
¢dbyHaaMeHTanbHbIe 3aKOHBI U TEOPHUHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0OO0OIIEHUII MHMPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX MO3HAHUS BELIECTB U
XUMHYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHpE BEIIECTB U XUMHUECKHUX SIBICHUN, UMEIOIINX MECTO B MPUPOJIC, B IPAKTUUECKON U
IMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JICATEIBHOCTH, CBS3aHHBIX C HAOJIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWI OE€301acHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHas XapakTepUCTUKA LIeJel U 3aJa4 U3y4eHus MpeaMeTa B
IporpaMMe 1o XMMHUHM YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS TNPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOydueHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEaTbHON KHU3HU JUIS PEIICHHS
MPAKTUYECKUX 3a7au.

B cBm3u c oTUM Tpu U3YYeHHH TMpeaMera «XUMHS» JAOMUHUpYIOLIee 3HAuYeHHe
PUOOPETAIOT TaKUe 1eNU U 33/1a4H, KakK:

ajganTanus 0oOydYaloIIMXCS K  YCJIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K caMo0Opa3oBaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIeHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAITUSIX, CBI3aHHBIX C BEMICCTBAMH U WX PUMCHCHHUEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NIl PAa3IUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs TPoOIieM,
MoWcKa, aHalu3a U 00paboTku WHGPOpPMAIMK, HEOOXOAMMBIX JUIS TPUOOpPETEHHs OIMbITa
JEeSTeIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMHUH, a TAKXKe JJIs OLEHKH C
MO3UIMI IKOJIOTHYECKOH 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOILIECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0y4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIIOJIB30BAaTh COBPEMEHHbIE NH()OPMALIMOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHaln3a yueOHOU U HAyYHO-TIOMYIIpHOU WH(DOpMALIUKA XUMHUYECKOTO
COJIEp/KaHuUs;



dbopMHpOBaHUE U Pa3BUTHE Y O0YUAIOIIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, IIPU TUIAHUPOBAHUHU U TIPOBEJACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE y OOydYaromuxcs YOSKIEHHOCTH B TyMaHUCTHYECKOW HAlpaBICHHOCTH
XUMHH, ©€ BaXHOW pOMM B  PEHICHHH IIOOAJIbHBIX  MPOOJIIEM  paIlOHAILHOTO
IPUPOONOIB30BAHUSA, TIOMOJHEHNUS HSHEPreTHYECKUX PECypcoB M COXpPAHEHHs MPUPOTHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaK)Ke MPUOOPETEHHsI ONBbITA MCIIOJIB30BAHMS MOJYYCHHBIX 3HAHWHA JUIS IPHHSATHUS
IPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHUYECKHUMH SIBJICHUSIMHU.

B yueOHOM M1aHe cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUsS» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOI obnacTu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OO1miee Ynciio 4acoB, OTBEACHHBIX U M3YYCHUS XMMHH, Ha 0a30BOM ypOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 vacoB: B 10 kmacce — 34 4vaca (1 ywac B Hexmenmo), B 11
Kkiacce — 34 gaca (1 yac B Hefeno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTudyecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpenMeTr opraHMYecKOil XMMHUHU: €€ BOSHUKHOBEHHUE, PA3BUTHE M 3HAUYCHUE B IOJIYYCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs: oprannyeckux coequHenuii A. M. byrneposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHbIE (HOPMYJBl OpPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepus. XUMUYecKas CBSI3b B OPraHMYECKUX COCIUHEHUAX — OJUHAPHBIE U KPaTHbIE CBS3H.

IlpencraBaenne o  kiaccuukauum — opraHuueckux — BemiectB.  Homenkmatypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) M TpPUBHMAJIbHBIE HA3BAaHUS BAKHEHIINX
IIPEACTABUTENEH KIIACCOB OPIaHUYECKUX BEIECTB.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YECHHs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIICHHUE C
o0pa3laMu OpraHMYeCKUX BEIIECTB U MaTepHajaMHM Ha UX OCHOBE, MOJIEJIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEILECTB, HAONIOJEHHE M ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTAaHUYECKUX BELIECTB PU HArpeBaHUU (IJIaBlI€HHUE, OOYTIIMBAaHUE U TOPEHUE).

YrieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOIMYECKMH psa. MetaH m 3TaH — mpocTenmme
IPEJICTABUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakuuu 3aMelIeHUs U
TOpEHUS ), HaXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psAll. DTWIECH U MPONWIEH — NPOCTEUIINE
IPEJCTaBUTENIN aJKEHOB: (U3MYECKHEe M XHUMHYECKHE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIOr€HUPOBAHMUS, THIPaTalluY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYY€HUE U IIPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTminOyraauweH-1,3: CTpocHHE, BOKHEUIINE XUMHYCCKHEC
cBo¥icTBa (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKHH psia. AlETuiaeH —
IPOCTEHIINN NPEACTaBUTENb aJIKUHOB: COCTAaB, CTPOCHUE, (PU3UUECKNE U XUMUYECKUE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATALIMK, TOPEHHMSI ), IOJyYE€HUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHYECKHE CBONCTBa (peakLUuu
raJJoreHUPOBAHUS W HUTPOBAHUSA), TOJIyde€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUupPoO8anus U HUMpo8anus), noayieHue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHdeckas CBA3b MEXIy  YIVIEBOJOPOJAMHU,
MIPUHAUIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpupoaHble UCTOUHUKH YTIeBoAOpoaoB. [IpuposaHblii ra3 U NMonyTHbIE He(TAHbIE ra3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEPeroHka, KpPEeKUHT
(TepMuUecKHid, KaTanuTUYECKUi), mupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroib 1 MPOYKTHI €ro nepepadboTKH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
MIOJIy4YEHHUE 3TUIIEHA U U3YUYEHHE €TI0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOIO BEIIeCTBAa WM MPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WJIM IPOAYKTOB PEAKIINH).

Kucaopoaconepxamme oprannyeckue coelMHEHUs




[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W ITAHON: CTPOCHHE, (U3NYECKHE U
XUMHYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJOr€HOBOJOPOJAaMH, TOPEHHE),
npuMeHeHrne. BogopoiHele cBsI3U MEXAy MOJIEKYJIaMHU COUPTOB. JlelficTBUE METaHOIa U 3TAHOJIA
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHL. OTUJICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOr0OaTOMHbIe cHupThl). /JleficTBue Ha opraHu3Mm uesnoBeka. [lpumeHeHWe riauuepuHa u
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTHI CTpoeHue, (U3NYecKne u
XMMHUYECKHE CBOMCTBa (peaklUuu OKMCIEHHS U BOCCTAaHOBJIEHHS, KauyeCTBEHHBIE DPEaKLUN),
HOJy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIEC TIpeebHbIE KapOOHOBBIE KHCIOThL.. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
CTpoeHHe, PU3NIECKIEe U XUMUICCKUE CBOMCTBA (CBOMCTBA, 00IIME JJIs KJIacCa KUCIIOT, PEAKITHs
sTepuduKalM), MoidydyeHue M mnpuMeHeHue. CrTeapuHOBas M OJIEMHOBas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnoxHble dpHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIHM3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. IIpumenenune xupoB. bruonoruyeckas poib )KUpOB.

VYraeBoJpl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XHUMUYECKUE
cBoicTBa (B3aumopeictBue ¢ ruppokcugom Menu(Il), okucieHne amMMuadyHBIM PACTBOPOM
okcunma cepebpa(l), BoccraHOBIEHHE, OpOKCHHE TJIOKO3bI), HAxXOXJIECHHE B MPHUPOJE,
npUMeHeHue, Ouosoruyeckas poib. @orocunres. Gpykros3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemiono3a kak npupojHble noiaumepsl. CTpoeHue Kpaxmana U LEUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaJia (THApOoJIn3, KaUeCTBEHHAs peaKklus ¢ HOJIOM).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHHUN: NPOBEACHHUE,
HaOJI0IeHWe W OMNMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKucieHHe 3TaHoja okcujaom wmenu(Il)), MHOroaToMHbIX
cnupToB (B3auMojelcTBUe MnuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepedpa(l) u runpokcugom wmenu(Il), B3aumoneiicrBue
KpaxMajia C MOJOM), HpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnrie 3amaun.

Bbluucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA
UCXOJIHOTO BEIIECTBA WJIM IMPOAYKTAa PEAaKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHUHOKHCIOTBI Kak aM@oOTepHble OpraHudyeckue coenuHeHus. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKuUCIOT. [lenTumst.

benku kak nmpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THUAPONU3, JEHATypalus,
Ka4eCTBEHHBIE pEaKIMH Ha OENKH.



DKCrepuMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MpeBpaLIeHUI: HaOMI0eHUEe U
ONKCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypauus OEJIKOB IpH HArpeBaHWH, LBETHBIC
peakiuu OEIKOoB.

BbicokomosiekyasipHbIe COeUHEHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIUHEHHUI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALMHN, CpenHsAs MoJeKyJsipHas macca. OCHOBHbBIE
METO/bI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTUKOHICHCAITHSI.

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MpEBpAlllEeHU: 03HAKOMIICHUE C
oOpa3amMu IpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIE CBS3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€ IIPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX EeCTEeCTBEHHO-HAYYHBIX IMOHATHH, Tak U
MOHSITUM, SBJISIOUINXCSA CUCTEMHBIMU JJIS1 OTJIEJIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, TUIMOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®du3uKa: MaTepusi, SJHEPTus, Macca, aToM, JEKTPOH, MOJIEKYJIa, YHEPTreTHUECKUN YPOBEHB,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUYECKHE BEITMYMHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: kierka, opranusm, Omocdepa, oOMEH BelIeCTB B OpraHuszme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (OENKU, YIIIeBOIbI, KHUPHI, PepMEHTHI).

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOTIAEMBIE, TOIUIUBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO MTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUECKUE MpernapaThl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHNYECKASA XUMUA

Teopernyeckne 0OCHOBbI XMMHHU

XUMUYEeCKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs 0O0OJIOUKA.
OHepreTUyecKre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, s-, p-, d- anemeHTsl. Oco6eHHOCTH
pacrpesiesieHus] AJIEKTPOHOB MO OpOUTAIsIM B aToMax 3JE€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

[lIepnonnueckuii 3axkoH u Ilepuomguueckas cucreMa XuUMHUYECKHX aneMmeHTtoB J[. M.
MenneneeBa. CBsA3b NEpUOANYECKOrOo 3akoHa M [lepuoamdeckod CHUCTEMBI XMMHUYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHOI TEOpHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
10 TPYIIIaM U NeproaaM. 3JHadYeHNEe EPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBA3b. Buabl XUMHYECKON CBsI3M (KOBaJIEHTHAs
HEMoJIsSIpHasl U TOJISIpHAasi, MOHHAsA, MeTaJuMuyeckas). MexaHu3Mbl 0Opa30BaHUSI KOBAJEHTHOM
XUMUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DIIEKTPOOTpULIATENBHOCTh. CTENeHb OKUCIeHUs. IOHbI: KaTHOHBI U @aHHOHBI.

BemecTBa MOJEKYIIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEUIETOK. 3aBUCHUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.



[TonsiTue 0 AMcHEepcHBIX cucTeMax. MICTUHHBIE U KOJIJIOMIHBIE pacTBOpbL. MaccoBast 10is
BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHMdeckux coeauHeHud. HoMmeHkiatypa HeOpraHMYeCKHX
BELECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUii B HEOPraHUYECKOH U
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAIICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CxkopocTh peakiuu, €€ 3aBHCUMOCTh OT Pa3lW4HbIX (QakTopoB. OOpaTuMble peaklUu.
Xumnueckoe paBHoBecue. MDaxkTopbl, BIUSIONIME HAa COCTOSHUE XUMHUYECKOTO paBHOBECHS.
ITpunnun Jle Hlarense.

OnekrponuTtnueckas aucconuanus. CubHble U cialOble 31eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEILIECTB: KUCIIas, HEUTpaJIbHAs, IEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

DKCIEpUMEHTAIbHbIE METOJbl M3YyUYEHHUsI BEIIECTB M MX IMPEBPALICHUN: JEMOHCTpaIus
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJielel KPUCTAJUIMYECKUX pPelEToK, HaOIIOAeHHEe | ONUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAAa B MPUCYTCTBUU KaTaau3aropa,
ONpEeAEIICHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, PEAKLIUH
MOHHOTO OOMEHa), MpOBEIeHUE MPAKTHUECKON paboThl «BnusHue pa3nuuHbix (AaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUM.

Pacuérnble 3anaum.

Pacuérel o ypaBHEHUSAM XMUMHUUYECKUX PEAKIIMI, B TOM YUCJIE TEPMOXUMUUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIsl BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. Ilomoxxenue HemeraioB B Ilepuoanyeckoil CUCTEME XUMHUYECKHX
anemenToB J[. . MenneneeBa M OCOOEHHOCTH CTpoeHMsI aroMoB. (DU3HuUECKHE CBOMCTBA
HEMETAIIOB. AJTOTPONHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XVMHYECKHE CBOMCTBA BAKHEHIINX HEMETAJUIOB (TalOreHoB, cephl, a3oTa, ¢ocdopa,
yriIepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COEJIMHEHUN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COSIUHEHUH.

Meramisl. [lonoxenue meramios B llepuoguyeckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOECHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayuioB. CIUIaBbl METAIOB. DJNEKTPOXUMHUUYECKUN PsAA HaNpsKEHHUH
METaJIOB.

XVUMUYEeCKHE CBOICTBA Ba)XHEWIIMX METAIJIOB (HATPHUH, Kaluii, KalblMid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ure crocoObl Moay4YeHus: MeTauioB. [IpruMeHeHne MeTauioB B ObITY U TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yY€HHs BEUIECTB M MX NPEBpPALLCHUM: H3ydeHUE
KOJUIeKIIMA «MeTaluibl U CIUIaBbl», OOpa3IOB HEMETAJUIOB, DPEIICHUE AKCIEPUMEHTATBHBIX
3amay, HAONIOJACHWE W  ONHCAaHWE JIEMOHCTPAIMOHHBIX W JJAOOPATOPHBIX  OMBITOB
(B3aMMOJIeCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJouYei, KadyeCTBEHHBIE
pEaKIuy Ha KAaTHOHBI METAJLIIOB).

Pacuérnbie 3amaun.



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

XHuMHA U KU3Hb

Ponp xuMun B o0GecriedeHnn SKOJIOTMUECKOM, SHEPreTHYeCKON U MUIIEBON O€30MacCHOCTH,
pa3BuTUM MeaMUMHBL. [IoHATHE O HaydHBIX MeETOJAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuui.

[IpencraBaenns 00 OOWMX HayyHbIX MPUHLOUIAX [POMBIIUIEHHOTO IOJYy4€HUS
BaXHEHILNX BEILIECTB.

YenoBek B MHpE BELIECTB UM MAaTEpPHAIOB: BAXXHEHIIME CTPOUTEIbHBIE MAaTEpUAIIbI,
KOHCTPYKLMOHHBIE MaTEepUalbl, KPACKH, CTEKJIO, KE€paMUKa, MaTepuajabl I D3JICKTPOHUKH,
HaHOMaTepHalibl, OPraHMYECKUEe U MUHEPAJIbHBIE YI00pEHUs.

X¥UMHSA M 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
IpaBuiia 0€3011aCHOT0 UCII0Ib30BaHMS PENAapaToB OBITOBOM XUMHUHU B ITOBCEIHEBHOM JKU3HMU.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3eH IpU M3y4eHUU OOIel U HEOPraHMYeCKOW XMMUU B
11 kiacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHSATHH,
TaK U MOHATHM, SABJISIIOIIUXCS CUCTEMHBIMU I OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1e ecTecTBEHHO-Hay4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHamu3,  CHUHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  HKCHEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHHUE, SBIICHHE.

®usuka: Marepus, dHEpPIHs, macca, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOIL,
PalMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBA, (PU3NUYECKHUE BEIIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorusi: kierka, OpraHuM3M, SKOCHCTeMa, Ouochepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

Texnoorus: XUMUYECKas IIPOMBILIIEHHOCTb, MeTaJuIyprus, MIPOU3BOICTBO
CTPOUTEIIBHBIX MaTepuaos, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, NULIEBAs
IPOMBIIIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX
[IPEnaparoB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MAaTEpUAJIOB, HJIEKTPOHHAS IIPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBimuBaeT TPeOOBAHHWS K peE3ysbTaTaM OCBOCHHUS OOYYarOIIUMHCS
porpaMM CpeaHero oOImero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
Hayuno-mMeroauueckoil OCHOBOM uisi pa3pabOTKU IUIAHUPYEMBIX PE3YyIbTaTOB OCBOCHUS
IPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TpeAMeTa «XHUMHUS» Ha YPOBHE CpeIHEero ooOmero oobpazoBaHUs
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE O0YYarOIIMMHCS POCCUHUCKON TpaKIaHCKOM UASHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBAILIMU K 00yUEHUIO;

[[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHH JMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHHOCTU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH LEIOCTHOM CHUCTEME XHUMHUYECKOTO
o0Opa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOM KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIE IIJIAHBI.

JlugHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JTOCTHUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOW JIESITEIIBHOCTA B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHIICKOTO
TrpaXAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH M MPaBHJIAMHU IOBEACHMUS,
CIOCOOCTBYIOIIMMHM TIPOIIECCAM CaMOIIO3HAHMS, CAMOPA3BUTHSI U HPABCTBEHHOT'O CTAaHOBJICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUYECKOW JEeSATENbHOCTH OO0y4aroluXxcs M0 peanu3alud
MIPUHSATHIX B 00IIECTBE IICHHOCTEM, B TOM YKCIIC B YACTH:

1) rpa:x1aHCcKOro BOCIIMTAHUSA:

OCO3HaHHUA O0YYarOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABJICHUS] O COIMAIBHBIX HOpPMAaxX W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITETLHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MMOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPyTUX
MIPU aHAJIM3E PA3TMYHBIX BUIOB YUICOHOU JeATEIHHOCTH,

2) IaTPHOTHYECKOI 0 BOCIINTAHMSA:

LEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAay4YHOMY HACJIEAMI0 OTEUYECTBEHHOM
XHUMUU;

YBaXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTU TEOPHHM M TMPAKTHYECCKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHKEHUS HAYKU €CTh PE3yNbTaT JIUTENbHBIX HAONIOICHUH,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YUYEHBIX U MPAKTHUKOB;



UHTEpeca M II03HABATEJIbHBIX MOTHUBOB B IOJYYEHHMM M IOCIEAYIOUIEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEJICHHUS;

CHIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHWMHUYECKUMHU SBJICHUSAMH, MU
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBAapHILEH € NO3MLUHI
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUIN 3TUX ITOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUA LEHHOCTEH 310pOBOro M Oe3omacHoro oOpas3a >KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 3/10POBbIO;

coOuIto/IeHHsI MIpaBU 0E€30MacHOro OOpalleHusl ¢ BEIEeCTBAMHU B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZLOBOM J1€ATENBHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HWHAMBUAYAJIBHOTO U KOJUIEKTUBHOIO 0€30IacHOro
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IMOCIEACTBUI U HEMPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS aJIKOTroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pELIEHUU MPAKTUUYECKUX 3a/a4 COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4EHHIO Mpodeccuil pa3inuyHOro poaa, B TOM 4YHCIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUs K TPYY, JIOASM TPyJla U pe3yibTataM TPYA0BOMl 1eATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUHM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX ’KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011IeCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMUYECKH 11eJ1IeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHHM IJI00aJBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHON M COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIONb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
paloOHaIBHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHM, NMPUHOCALIMX BpPEN OKPYKAIOLIEH NMPUPOAHOM cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUYECKHUE IMOCIEACTBUS MpeaIpUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIMUUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJBTYphl, OIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOM U COLMAIBHON MPAKTHKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOATH HUAEOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHMPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U 0OIIECTBEHHOM MPaKTUKH;



MOHMMAaHUSA CHENU(PUKA XHMUU Kak HaykKd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
paIoOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaoIIEeM
MHUpE KaK O €AMHCTBE MPHUPOJIBI M YEIIOBEKa, B TO3HAHWM MPHUPOAHBIX 3aKOHOMEPHOCTEH W
pelieHny TpodiieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHUCTUYECKOW HAIIPAaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBUM yCIEUTHOTO TPyAa U SKOJIOTHYeCKH KOMGOPTHOM KU3HU KaK0T0 4jieHa
00I11eCTBa;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAHHUS CYIIHOCTH METOJOB TIO3HAHMSI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOJMy4yaeMble 3HAHMS JUIS
aHayM3a U OOBSACHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHsI 1e71aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB U MMEIOIIMXCS JAHHBIX
C TICIIBIO MOJTYICHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA IS peUIeHHs IpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALIUSX;

WHTEpeca K TO3HAHUIO M UCCIICIOBATEIIbCKON ACSITEITbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPBIBHOMY OOpa3oBaHWIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAaHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpylda B pPa3MyHBIX chepax mpodecCHoHaATbHOU
JESTCIIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yNbTaThl OCBOCHUS ydeOHOro mnpenmera «XUMHUS» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HAUUMBIC JJIs1 (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAOIIUXCS MEXKIUCIUTUTHHAPHBIC
(MeXTpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHOW KapTHUHBI MUPa
U crieruuKy METOJIOB TTO3HAHMS, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIeCcC, CUCTEMA, HAy4HbIN (akT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIICIOBAaHUE, HAOTIOICHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

VHHBEpCAJIbHBIC  y4eOHBIE  JIEHCTBUSA (To3HaBaTeIbHBIC, KOMMYHHUKATHBHBIC,
perynatuBHble), oOecreunBatompe (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMATTbHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYYalOIUXCA ~ HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTHHAPHEIE,
MHPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YYeOHBIC JICHCTBUS B IIO3HABATEIHLHOW U
COLIMATILHOM MTPaKTHKE.

MertanpenmMeTHbple Pe3yNbTaThl OTPAKAalOT OBNAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
MO3HABATEIIEHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMHE JICHCTBUSMHU.

OBjajeHNe YHHBEPCATbHBIMH YUYeOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

1) 0a30BbIe JJOrNYecKHe AeHCTBHA:

CaMOCTOSTENIbHO (OPMYIHUPOBaTh M aAKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPECIIATh TEIM JEATEIBbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHU WX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU METSIMU;



UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPUEMBI JOIMUYECKOIO MBIIIIEHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHH Ul KIacCU(UKALMK BELIECTB U XUMUYECKUX PEAKIIUI;

yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

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

IPUMEHATHh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIENH, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEleHHH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, PUMEHATh HA3BaHHbBIE MOJEJbHbIE MPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHiA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHbIE MU
CaMOCTOSITENIHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAU€CTBE MHCTPYMEHTA IO3HAHHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUIAHWPOBAHUS M TIPOBEICHHS YYCHUUYECKHUX
9KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 332 XOJOM IIpOIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M MPOEKTHOM JeATEeNIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/0B peIIeHUs
NPaKTUYECKHX 33/1a4, IPUMEHEHHIO Pa3JIMYHBIX METO/IOB IO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3TUYHBIX BUAOB W (OpM TMpencTaBIeHHs, KPUTHUYECKU
OILICHUBATH €€ JTOCTOBEPHOCTH M HEMTPOTHBOPEYHBOCTH;

dopMynHupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbI NPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3aay ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT MCIOJIB30BAaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANbHYIO (GOpPMY NpeAcTaBiIeHUss HHPOpMALUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYyTHE);

UCTIONIB30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CpEACTBA TPU paboTe ¢ XUMHUYECKOH
uH(popMalLMel: NPUMEHATh MEXIpeAMeTHble ((U3MuecKkue M MaTeMaTH4YeCKHe) 3HakKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

Ogiiajienne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH J1€HCTBHAMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKAaeMON TE€MBbl B XOJi€ AHAOra W/WiIH JTUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO  BBITIOJIHEHUS
NpeIOKEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIMell pe3yIbTaTOB MO3HABATEIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPU  BBINOJHEHHUM XUMHUYECKOTO
HKCIEPUMEHTA, MPAKTHYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoekTa M (OPMYJIUPOBATH BBIBOJBI IO pe3ylbTaTaM HpPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3HULIUI B X0/1€ 00CYKICHHS 1 0OMEHa MHEHUSIMH.

OBgJiaieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezensst e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaIaraeMblii aITOPUTM JCHCTBUM IPU BBINOJHEHUN YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEemICHHs C YU4ETOM MOJTy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CAaMOKOHTPOJIb CBOEH JICSATENBHOCTH Ha OCHOBE CaMOaHAIM3a M|
CaMOOIICHKH.

NPEIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMus OTPaXkKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUH O XUMHUYECKOHW COCTABIISIONIEH ECTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SBJICHUH NPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0pPOBbIO U MIPUPOJAHON Ccpelie;

BJIAJICHUE CHCTEMOM XHWMHYECKHX 3HAHUH, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYCCKUH AJIEMEHT, aTOM, JJIEKTPOHHAsT 000JI0YKa aTOMa, MOJICKYJIa, BAJICHTHOCTD,
ANEKTPOOTPUIIATENIFHOCTh, XHMHYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIIEpOAHBIH  CKEleT,
(GyHKIMOHAIbHAS TPYMIaA, paguKal, H30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN psf, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPOJ U a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CI/IMBOJ'II/I‘IGCKI/II\/'I SA3BIK XUMHUH, MI/IpOBO33p€H‘IeCKI/Ie 3HaHHUA, JICKAIIIUE B OCHOBE IIOHHMMAaHMHA
HpI/I‘II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX ﬂBHCHI/IfI, q)aKTOJIOFI/I‘IeCKI/Ie CBCIACHUSA O CBOfICTBaX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

C(l)OpMHpOBaHHOCTB yMeHHfI BBISABJISATH xapaKTepHme HpI/ISHaKI/I HOH?[TI/II\/'I, yCTaHaBJ'II/IBaTB
HUX B3aMOCBA3b, HCITOJIB30BaTh COOTBGTCTBYIOHH/IG IIOHATUS HpI/I OIIMCaHUU COCTaBa, CTpOGHI/ISI 158
MIPEBPALLIEHUN OPTaHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHUI HCIOJF30BaTh XUMHUYECKYIO CHUMBOIIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEILECTB
nu ypaBHeHI/Iﬁ XUMHNYCCKUX peaKuHﬁ, U3roTaBJIMBaATh MOACIN MOJ'IGKYJ'I OpFaHquCKHX BCIIICCTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIJICKHOCTh H3yUYEHHBIX OPTaHUYECKIX
BEIIECTB TI0 HMX COCTaBy M CTPOCHHIO K ONpPENeNE€HHOMY KJIAcCy/Tpymnmne COoeauHEHUN
(YrIieBolopoapl, KHCIOPOJ W a30TCOJAEpXKAIINEe COCAWMHEHHS, BBICOKOMOJICKYIISPHBIE
COeMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarnueckoil HomeHknatype (IUPAC), a takxke
MPUBOJUTH TPUBUAIBHBIE HA3BaHMs OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITUIICH, MPOMUIIEH,



aleTUJICH, STWICHIVIMKOJb, TIULEPUH, (QeHod, GopManbAeruj, aleTalbAeruj, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAsl KHUCIIOTA, CTEAPUHOBAsI KHUCIOTA, TIIOK03a, PPYyKTO3a,
KpaxmaJ, eJITI0J103a, TJULHH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEAENATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COeIMHEHUX (OIMHAPHBIE U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHSI TIPUMEHSATH TOJOXKEHHUS TEOPUU CTPOSHUS OPTaHUYCCKUX
BemecTB A. M. byriepoBa st 00bsSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMUYECKHE CBOMCTBA TUIIMYHBIX MIPEICTABUTENICH Pa3IMUYHBIX KJIACCOB OPraHMYECKUX BEILECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, arneTwieH, OyramueH-1,3, mermnOyramguen-1,3, OeHsod,
METaHOJ, ATAaHOJ, ATHJICHTJIMKOIb, TIUIEPUH, (EHON, aleTalbJeru]l, MypaBbUHas U YKCYCHas
KHUCTIOTBI, TJIIOKO3a, Kpaxmall, UeJUI003a, aMHUHOYKCYCHAas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJY HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX DPEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaThb HCTOUYHUKH YTIEBOJOPOAHOIO CHIPBS
(HedTb, TMPUPOHBIA Ta3, Yrojb), CIOCOOBI WX MEepPepadOTKH U MPAKTUYECKOE MPUMEHEHUE
IPOJYKTOB NEPepabOTKY;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIYMCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHH IO H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, HCIOJIb3yeMbIX B XHMHUM TPU HM3YUYCHUHM BEIIECTB U XHUMHUYECKUX SBICHUU
(HaOnrofieHne, UW3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAaHUE), HCIONb30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JJIsl IPUHSATHUS PEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJIH30BAHHUS XUMUYECKON MOCYAON U
71ab0paTOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBUjia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IIJITAHUPOBATh M BBIMOJIHATh XUMUYECKUNW SKCIEPUMEHT
(mpeBpaleHns OPraHMYEeCKUX BEIECTB MPU HArpEeBaHWH, MOJYUCHHE ITHJICHA M U3y4YEHHUE €ro
CBOICTB, KaueCTBEHHBbIC pEAKIMM OPraHMYEeCKHX BEIIECTB, JCHaTypalus OENKOB TMpHu
HarpeBaHUU, IIBETHBIE PEAKIIMN OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MacHOCTH
MpU OOpAIllEHUU C BEIIECTBAMH U JIa0OpaTOPHBIM 000PYT0BAHUEM, MPEJICTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aluCH YPAaBHEHHH COOTBETCTBYIOUIUX pEAKIUN U
(dbopMyITHUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HWH(OpPMAIIHUIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpefcTBa MaccoBoM nHpopmanuu, UHTEpHET U IpYyrux);

c(OpMUPOBAHHOCTh YMEHHUH COOJIIO/IaTh MpaBUiIa HKOJOTMYECKH IIeJIecO00pa3Horo
MOBEICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBBS U
OKpY’Kalollle MPUPOJIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JIEUCTBHS HA YKUBBIE OPraHU3MBbI
OTpeNIeIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMas cMbica mokazatens [IJIK, mosicHsTe Ha
nmpuMepax CrocoObl YMEHBIICHHsI M TIPEIOTBPAIEHUSI UX BPEIHOTO BO3JCUCTBHUS HAa OPTaHHU3M
YeJI0BEKa;

JUIsE 00YYaroOIIUXCsl ¢ OPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE MPUMEHSATH
3HaHMUS 00 OCHOBHBIX JOCTYIHBIX METOaX IMO3HAHMS BEIIECTB U XUMUYCCKUX SIBICHUN;



JUISL CIIENBIX W CIA0OBUIANIMX OOYYaroNIMXCs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOUYCUHYIO cucTeMy o0o3HaueHuit JI. bpaitns as 3anucu XuMudeckux Gopmyi.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOGHMsS Kypca «OOmas M HEOpraHWdecKas XUMHs»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh MPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
Hay4YHOI KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOAbI, B (OPMHPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOW s
pelIeHUsT NPAKTUYECKUX 3a7ad M SKOJIOTMYECKHM OOOCHOBAaHHOIO OTHOUIEHHMSI K CBOEMY
3I0POBBIO U IIPUPOJHON Cpeae;

BIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKIIIOYAET: OCHOBOIIOJATAIOIINE
HOHATUS (XMMUYECKUH 3JIEMEHT, aTOM, U30TOI, S-, p-, d- 3IEKTPOHHBIE OPOUTAIN ATOMOB, UOH,
MOJIEKyJla, MOJb, MOJSIpHBIH OO0BEM, BaJEHTHOCTh, JJIEKTPOOTPHIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMHUYEcKas CBs3b (KOBaJCHTHAs, HWOHHAs, MeETaJNIMYecKas, BOJOPOJIHAs),
KPUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHYECKUX  PEAKLUi, pPacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAS JUCCOLMALMSA, OKUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUUYECKON PEeaKIMK, XMMHUUECKOE PABHOBECHUE); TEOPUH U 3aKOHBI (TEOPUS AJIEKTPOIUTUUECKON
auccouranuu, nepuoandeckuii 3akoH /. M. MenneneeBa, 3aKOH COXpaHEHUs MacChbl BEUIECTB,
3aKOH COXPaHEHMs M NPEBPAIICHUS SHEPrMM NPH XUMUYECKHUX DPEaKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHME 3HAHUS, JIe)KAllUe B OCHOBE ITOHUMaHUS
NPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYyYEeHUH U 0€30MacHOM HCHOJIb30BAaHUM BAKHEHIIMX HEOPIaHWYECKUX BEILECTB B
OBITY M IPAKTHUUYECKON JEATEIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTE€pPHbIC IPU3HAKYU MOHATHUH, yCTaHABIUBATb
UX B3aUMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IOHSATUS MPU ONHCAHMM HEOPTaHWYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY JJISl COCTaBJICHUS
dopMyn BelIeCTB M ypaBHEHMH XHUMHUYECKUX pEaKLUH, CHUCTEeMaTHYECKylH0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, ranéHas W3BECTb, HETAlEHas W3BECTb, NUTHEBAas COJA, INUPUT H
ApyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONpPEENsATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAas!, MIOHHA,
MeTaJIJIMYeCcKasi, BOJOPO/AHAs) B COCAMHEHMSX, TUI KPUCTANIMYECKOW PEHIETKH KOHKPETHOIO
BEIlleCTBa (aTOMHAas, MOJIEKYJApHas, MOHHAas, METalJIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIle COelMHEHUH (IIPOCThIE BELIECTBA — METAJUIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBbIE THAPOKCHIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICHT Hepuoauveckoro 3akona JI. M.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYI0, OOBSICHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 21eMeHTOB 1—4 nepuonos [lepuonuueckoii cucteMbl XUMHUECKUX 3eMeHTOB [1. 1.
MenneneeBa, HCHOIb3YyS MOHATHUS «S-, P-, d-DJIIEKTPOHHBIE OpPOHUTANN», «IHEPreTUYECKUE



YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHMHUYECKHX 3JIEMEHTOB U HX
COCIMHEHUH 110 nepuoaam U rpynnam Ilepuogudeckoit cucreMsl XUMUUECKUX ieMeHToB [1. M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHMHM XapaKTepH30BaTh (OMUCBHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPXKIATh CYyILECTBOBAaHUE
TEHETUYECKON CBSI3M MEXJy HEOPraHMYeCKMMM BEIECTBAMM C IIOMOIIBIO YPAaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUAN;

c(OPMHUPOBAHHOCTh YMEHHS KJIAaCCU(PULUPOBATh XMMHUYECKHE DPEAKLUU 110 Pa3IUYHbIM
OpU3HaKaM (YUCIly W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3(Q(eKTy peakiuH,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH pEaKLuy, Y4aCTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpAIllEHHbIC YPaBHEHHUS PEAKLMA MOHHOTO OOMEHA, YUUTBIBAs YCIIOBHS, NPH KOTOPBIX 3TU
peakuuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAUTH PEAKIUH, MOATBEPXKIAIOUINE KaueCTBEHHBIH
COCTaB pA3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOLME B BOJHBIX PACTBOPaX HEOPIraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBHUTEIbHBIX
peakuuii HOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEaKIUii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pasin4HbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOr0 PpaBHOBECUS B 3aBUCHUMOCTH OT
BHeIHero Bo3neiicreus (npunuun Jle latense);

c(OpMUPOBAHHOCTh YMEHMM XapaKTepU30BaTb XMMHUUYECKHE IIPOLIECCHI, JIeXkKAIIUe B
OCHOBE NPOMBIIIUIEHHOTO MOJYYSHUsI CEPHOM KHCIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTD
npezcTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMax XMMHUYECKOIo
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C MCIOIb30BAHUEM IIOHATHUS
«MaccoBasi JI0JIl BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakIMax, Macchl BellecTBa UM 00BbEMa ra3oB M0 M3BECTHOMY KOJMYECTBY BEIECTBa, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEakIMM BEIIECTB, TEIIOBOro 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPaHEHHUsI MACCHI BELIECTB, IPEBPAILICHNS U COXPAHEHUS YHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COOMIOATh MPaBHJIa MOJB30BAHUS XUMUUYECKOW TOCYAOU U
71a00paTOpPHBIM 000PYIOBAaHHEM, a TAKXKE MTPaBUiIa OOpAIlleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATh XUMHUYECKUN JKCHEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpeJbl
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3INYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKON peaKklUH, PeakIMd HOHHOrO OOMEHa, KaueCTBEHHbIE pEakIMH Ha
cynb(ar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTATIbHBIX
3agau nmo TtemMam «Metamnel» u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0€30MacCHOCTH MPH 0OpaIlleHNH C BELIECTBaMH U JJAOOpaTOPHBIM 000PYJOBAHUEM, NIPE/ICTABIISATH
pe3ysbTaThl XMMHUYECKOTO SKCIepHUMEHTa B (opMe 3aluCH YPaBHEHUH COOTBETCTBYIOLIMX
peaxuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUUYECKYI0 HH(OpPMAaIHIO,
MIOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MaccOoBOW KOMMYHHUKaluu, VHTepHeT u
APYTHX);



c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUia JKOJOTHYECKH IIEIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKPY’KaIOIlle MPUPOJIHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OPraHU3MBbI
onpeAeNEéHHBIX BEUIECTB, MOHMMAas cMblch nokasarens [1JIK, moscHaTe Ha mpumepax crocoObl
YMEHbILIEHUS U IPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsl 00Yy4aroluXcs C OrPAaHMYCHHBIMU BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYCCKUX SBIICHUM;

JUISL CIIETIBIX M CJIAa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaitnst nis 3anucu xuMudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

KonuyecTBo yacos
Ne HaumenoBaHue pa3iesioB u

Konrpoabnusie IIpakruuyeckue
n/n TeM NPOorpaMmbl Bcero

padoThI padoThI

Pa3zgen 1.Teopernyeckue 0CHOBBI OPraHMYeCKOM XUMHUH

dyeKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

IIpenmer oprannueckoin
xuMuu. Teopus cTpoeHHst

http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-

11db-bd13-0800200c9¢10/75832/? http://school-

= OPraHMYEeCKUX COCTUHEHUMN 3 collection.edu.ru/catalog/rubr/d05469af-69bd-
A. M. bytneposa 11db-bd13-0800200c9¢10/75833/?
https://m.edsoo.ru/7f41837c
Hroro no pazgeny 3
Pa3znea 2.YriaeBoaopoansl
http://school-
71 [IpenenbHbIE YIiIeBOAOPOIBI ) collection.edu.ru/catalog/rubr/d05469af-69bd-
' — aJIKaHbI 11db-bd13-0800200c9¢10/75832/?
https://m.edsoo.ru/7f41837¢c
http://school-
HenpeaenbHie collection.edu.ru/catalog/rubr/d05469af-69bd-
22 YHICBONOPOIE: ETKCHRL, 6 ! 11db-bd13-0800200c9¢10/75832/?
AIIKAIHCHDI, ATKHHDL https://m.edsoo.ru/7f41837c
http://school-
)3 Apomaruyeckue ) collection.edu.ru/catalog/rubr/d05469af-69bd-
YTJIEBOXOPOIBI 11db-bd13-
0800200c9¢10/75832/https://m.edsoo.ru/7f41837¢
[IpupoaHbBIE HCTOYHUKH http://school-
2.4 YIJIEBOJOPOJIOB U UX 3 1 collection.edu.ru/catalog/rubr/d05469af-69bd-
nepepaboTka 11db-bd13-
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Hroro no pazneny

Pasznen 3.Kucnopoacoaep:kanue oprannieckne coeJuHeHust

13

0800200c9¢10/75832/https://m.edsoo.ru/7f41837¢c

3.1

Cnuptel. Denon

http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-

11db-bd13-
0800200c9¢10/75832/https://m.edsoo.ru/7f41837¢c

3.2

Anpnerunst. Kap6oHnoBsie
KUACIOTHI. CIIOKHBIE YPHUPBI

http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-

11db-bd13-
0800200c9¢10/75832/https://m.edsoo.ru/7f41837¢c

33

Yriesoanl

http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-

11db-bd13-
0800200c9¢10/75832/https://m.edsoo.ru/7f41837¢c

Hroro no pasneny

13
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XAMHYECKUX PEAKIUAX
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9 OOpaTuMbIe peaKIum. 05.11
XHUMHYECKOE PAaBHOBECHE
[TpakTuueckas padota Ne 1. https://lesson.edu.ru/04/10

10 «BnusiHUE pa3IMYHbIX 211
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XUMHUYECKON peaKLum»
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PIAICTICHI TIO YPaBHEHILIM 69bd-11db-bd13-0800200¢9¢10/75832/
XUMHYECKUX PeaKui U
TEPMOXUMHUYECKUE PACUETHI
[TpakTrueckas pabora Ne 3.
«Pemenne

27 01.04 https://m.edsoo.ru/7f41837¢c
SKCIEPUMEHTAIBHBIX 3314 110
Teme "Hemeramiel"»

KonTtponpsHast padora o
28 TeMaM «MeTabel) U 08.04 https://lesson.edu.ru/04/10
«HemeTaiuien»
Heoprannueckue u htor//school
ttp://school-
OpraHnYeCcKue KUCIOTHI.
29 Hp 15.04 collection.edu.ru/catalog/rubr/d05469af-
COPTAHKHICCKHC 1 69bd-11db-bd 13-0800200c9¢10/75832/
OpraHUYEeCKHE OCHOBAHUS
AmMpoTtepHbie
HEOPTaHWYECKUE U
OpTraHUYECKHE COE, e .

30 PratHecKH FUHCHIA 22.04 https://lesson.edu.ru/04/10
I'eneTnueckast cBA3L
HEOPraHUYECKHUX U
OpPraHUYECKUX BEIECTB
Pose xumMuu B o0ecrieueHuN
9KOJIOTHICCKOH, http://school-

31 SHEPreTUYECKOMN U MUILIEBOI 29.04 collection.edu.ru/catalog/rubr/d05469af-
0€30I1aCHOCTH, Pa3BUTUU 69bd-11db-bd13-0800200c9¢10/75832/
MEIUITNHEI

32 [IpencraBnenust 06 o0OmUx 06.05 https://m.edsoo.ru/7f41837¢
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HAy4YHBIX MPUHIIUIIAX
MIPOMBIIIUICHHOTO TMOJTy4YeHUS
Ba)KHEUIIINX BEIIECTB

YeoBek B MHPE BEIIECTB U

http://school-

33 1 13.05 collection.edu.ru/catalog/rubr/d05469af-
MaTepuajion 69bd-11db-bd 13-0800200c9¢ 10/75832/
34 XUMUS U 300pOBbE YEIOBEKA 1 20.05 https://m.edsoo.ru/7t41837c
OBIIEE KOJIMYECTBO YACOB a4

[10 [TIPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

»  Xumus, 10 xnacc/ T'abpuensia O.C., OctpoymoB N.I'., CnagkoB C.A., AKITMOHEpHOE
obmectBo «M3marenscTBo «IIpocBenienne»

*  Xwumus, 11 ximacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankor C.A., AKIHOHEpHOE
obmiectBo «M3narensctBo «lIpocBemenue»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. "T'a6puensia, OctpoymoB: Xumus. 10-11 kmaccsl. ba3oBeiii ypoBenb. MeToauueckoe
nocooue. PI'OC.- M.: Muemo3una, 2015 r.

2. Apmanckuii, benoxsoctoB, benbaunikas: Xumus. 10 kinacc. Jlunaktuueckue u
JMAarHoCTUYECKHE MaTepualbl. ba3oBblil 1 MOBBILIEHHBIN YpoBHU. - M.: "BricHoBa". 2021
3. Hapexna 3arpanuyunas: [IpodeccrnoHanibHOE cCaMOpa3BUTHE YIUTEIST XHMHH.
BocnurarenpHsiii norenunan kypca xumuu. ®I'OC- M.: "Yuurens". 2020

4. Xumus. 10-11 xnace. [Ipaktudeckue u koHTposbHbIe padoTel. PI'OC"/ lenncosa O.U. -
M.: "YVuurens". 2023

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. http://ege.yandex.ru/chemistry/ Slugexc ET'D

2. /https://chem-ege.sdamgia.ru/ Pemry EI'D

3. http://himege.ru/ 3ansatus XuMus.py

4. http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358 EcTecTBeHHOHay4HBIH
npo¢uib

5. http://www.zavuch.info/methodlib/134/3aBy4 ungo

6. https://infourok.ru/site/allSites?UserOnline_page=4, udoypoxk

7. https://infourok.ru/user/kamornaya-irina-mihaylovna -JInuHbIi yduTeabCKUil caiiT

8. https://neznaika.pro/ He3naiika.py



