MMWHHCTEPCTBO IMPOCBELLEHHUS POCCUHMCKOM
®EJEPALIIMM MUHUCTEPCTBO OBPA3OBAHMUSI
OPEHBYPI'CKOM OBJIACTH

MKY "Otnen obopazosanns agmunucrpauuu Iepsomaiickoro
paiiona Openbyprexoii o01acTH
MBOVY"Jleunuckas COLL"

PacemotpeHo: Yreepuieno:

Ha 3acelauuu JHupexrop MBOY «Jlenunckas COII»
1e. coBeTa j{_{% ., /Kapuesa T.W./
Ipotokon Ne 1 lpuka3 %‘,‘58

Or 28.08.2023r ot 28.08.2023r

TOUKA ¥ POCTA

%

PABOYASITIPOTPAMMA
(ID2217963)

yuebnoronpeamera«Xumusi»(bazospiliyposenn)

Jusiodyuaromuxes 10 - 11xknacca

n. Jlennnckui 2023 r.



MHUHUCTEPCTBO NPOCBEILIEHUS POCCUNCKON )
®EJEPAIIMMMUHUCTEPCTBOOBPA3ZOBAHUSIOPEHBYPI'CKOM
OBJIACTH

MKY "Ortaea oopazoBanust AanmuHuctpauuu Ilepsomaiickoro



paiionaOpeHOyprckoiodaacTu
MBOY'"JleannckasCOLI"

PaccmoTtpeno: YT1BepxaeHo:

Ha 3aceJlaHuu Hupexktop MBOY «Jlennnckas COLI»
e, CoBeTa /Kapuesa T.1./
[TpoTokomn Ne ITpuxa3 Ne

Or 2023r oT 2023r

TOYUKA § POCTA

\

PABOYAAITIPOTPAMMA

(1D2217963)

yueOHoronpeametra«XumMusa»(ba3oBblilypoBeHb)

msio0ydaroruxes 10 - 11kmacca

. Jlennuckuii2023 r.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpOBHE CpeAHEro ofmero obOpa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pasoBanuu B Poccuiickoit denepanuny,



TpeOOBaHUI K pe3ylibTaTaM OCBOCHHUsS (eaepatbHON 00pa3oBaTENbHON MPOTrPaMMBI CPEIHETO OOIIero
obpazoBanust (POII COO), mpencraBneHHbIX B DenepallbHOM TOCYJapCTBEHHOM 00pa30oBaTEILHOM
cranaapte COO, ¢ yuérom Konnenmuu npenojgaBanus yueOHOro npeamera « XUMUSD B 00pa30BaTeIbHBIX
opranmzanusax Poccuiickoit ®@enepanuy, peanu3yloIIUX OCHOBHbIE 00pa3oBaTeiIbHbIE MPOTPAMMBI, U
OCHOBHBIX MoJIoxkeHU «CTtpareruu pa3Butus BocnuTanus B Poccuiickoit denepannu Ha nepuon Ao 2025
roga» (Pacnopsixenue [IpaButensctsa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0JOB K pa3paboTKe MpOorpaMMbl 1O XUMHH, K OINpEAeNeHUI0 OOIell crpaTeruu
00yuYeHHsI, BOCHUTAHUS U PA3BUTUS O0YYAIOUIMXCS CpecTBaMu yueOHoro nmpeamera «Xumus» i 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBWJIM KoHIenTyanbHble monoxeHus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IIeJiel, COJep>KaHusl, pe3yJbTaToB O0Oy4deHHs] M TpeOOBaHHUNH K YPOBHIO
[OJATOTOBKHU BBIITYCKHHUKOB.

Xumuuaeckoe 00pa3oBaHWE, IOJydyaeMOe BBITYCKHUKAMHU O0IIe00pa3oBaTebHOW OpTaHU3aIHH,
SBIISIETCS. HEOThEMJIEMON YacThi0 UX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEpPUIAIOIIMM 3TAllOM pealu3aluu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIIOYEBBIX ILIEHHOCTEH, MPUCYIIHUX IEJIOCTHOM CHUCTeMe
XUMHYECKOTO O00pa3oBaHMs. DTHU IIEHHOCTH KacaroTcs IO3HAHHWS 3aKOHOB IPHPOJBL, (OPMHPOBAHUS
MHUPOBO33pEHUSI M OOLIEH KyJIbTyphbl YEJIOBEKAa, a TaKXe SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHMS K
CBOEMY 3/I0POBBIO U MPUPOAHOH cpene. Peanusyercs xumuueckoe oOpazoBaHue 00ydaroluxcs Ha ypOBHE
cpeaHero oomiero o0pa3oBaHMs CPEICTBAMU Y4eOHOTO MpeaMeTa « XUMUsS», COJAEp:KaHUuEe U MOCTPOSHUE
KOTOPOTO OTpEAETICHbl B MPOrpaMMe MO XWMHUHU C Y4E€TOM CrHeUM(UKA HAyKd XUMHHU, € 3HAYCHUS B
MIO3HAHUU TIPUPOJIBI U B MATEPHAIBHOMN KU3HHU OOIIECTBA, a TAKXKE ¢ YIETOM OOIIMX IeJIeld U MPUHIIMIIOB,
XapaKTepU3YIOUINX COBPEMEHHOE COCTOSIHHME CHCTEMbI cpefHero obmiero obpasoBanus B Poccuiickoit
denepanuu.

XUMHS Kak D3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAayK HIpaeT oOcoOyl0 pojib B COBPEMEHHOMN
UUBUJIM3AlMM, B CO3JaHMM HOBOM 0a3pl MarepuanbHOM KyiabTyphl. OHa BHOCHT CBOM BKJIaa B
(¢opMHpOBaHHE PALlMOHATIBHOIO HAYYHOI'O MBIIIICHUS, B CO3[JaHME IEJOCTHOIO IpeJCTaBleHUus: 00
OKpY’KalolleM MHUpe Kak O €IUHCTBE NMPHUPOJBI M YeJIOBeKa, KOTopoe (GopMupyercs B XMMHUU Ha OCHOBE
NOHMMAHHUS BELECTBEHHOTO COCTaBa OKPY>KAIOIEr0 MHpa, OCO3HAHHS B3aMMOCBSA3M MEXKIY CTPOECHUEM
BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMHU PUMEHEHHUSI.

TecHO B3aMMOJEHCTBYS C APYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHS CTajla HEOTHEMIIEMOM YacTbIO
MHUPOBOU KyJIbTYpbl, HEOOXOJAUMBIM YCIIOBHEM YCIIEUIHOTO TPYAa W KHU3HM KaXKJOro 4ieHa OOIIecTBa.
CoBpemMeHHast XUMUS Kak HayKa co3HAaTebHasl, Kak HayKa BBICOKMX T€XHOJIOTHI HallpaBjieHa Ha pPELICHHUE
MI00ATBHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, DHEPTETUUYECKOM, MHINECBOM,
9KOJIOTUYECKOI 0€30MacHOCTH U OXPaHBI 3T0POBbS.

B cootBercTBUM ¢ OOLIMMH LENSIMU M NPUHIMUIIAMU CpPeIHEro oOIIero o0pa3oBaHUs COJCpKaHUE
npenmera «Xumus» (10—11 kiaccel, 6a30BbI ypOBEHb U3YUEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaromuxcsi, HEOOXOJUMYIO UM Ui BBIPAOOTKH MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOIO BKIIOYEHUS B JKHU3Hb COLMYMA, NPOJODKEHUS O00pa3oBaHMS B PA3TUYHBIX
00J1aCTsX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

CocraBnsifoliUMH TIpeAMeTa «XUMUS» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHSD U
«OO0u1ast ¥ HEOpraHWYecKass XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIISIOTCS OCHOBBI
0a30BOI HayKU: cUCTeMa 3HAHUMN 110 HEOPTAaHUYECKON XUMHUU (C BKIIOUEHUEM 3HAHUM U3 O0IIel XUMUH) U
opranudeckoil xumuu. opMUpOBaHHUE JAHHOW CHCTEMBbl 3HAHHM MPU U3yYCHUU IpeaMeTa 0O0ecreunBaeT
BO3MOXHOCTh PAaCCMOTPEHHUSI BCEr0 MHOrooOpas3usi BEIECTB Ha OCHOBE OOLIMX IMOHATUN, 3aKOHOB WU
TEOPUN XUMHUH.

CrtpykTypa conepkanusi KypcoB — «Oprannyeckas xumusi» 1 «OO0m1ass 1 HeopraHuyecKass XUMHs
chopMHupoBaHa B MpOrpaMMe IO XUMHHM HAa OCHOBE CHUCTEMHOrO IOAXO0Ja K M3YYCHHIO Y4eOHOro
Marepuaja M OOYCJIOBJI€HAa HCTOPHYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUM Ha ONpeAeTEHHbIX



TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XMMHH BEIIECTBA PAacCMaTPHUBAIOTCS Ha ypOBHE
KJIACCUYECKON TEOpHM CTPOEHHUs OpPraHUMYECKUX COEIMHEHHH, a Takke Ha YPOBHE CTEPEOXUMHUYECKUX U
JIEKTPOHHBIX MPECTaBIEeHUI 0 cTpoeHuu BenlecTB. CBeZieHNs 00 U3ydaeMbIX B Kypce BEIEeCTBaX AAr0TCs
B DPa3BUTUU — OT YIJIEBOAOPOAOB JO CIOXHBIX OHOJOTMYECKH AaKTHBHBIX coeauHeHuil. B kypce
OpPraHUYeCKON XMMUH MOJTyYaloT pa3BUTHE C(OPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHuUs
IIEpBOHAYAJIbHBIE TPEACTABICHUS O XUMHUYECKOW CBSI3M, KIACCU(UMKALMOHHBIX IPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMHUECKON pPeaKLny.

[Tox HOBBIM YIJIOM 3peHHS B MpenMeTe « XUMHUs» 0a30BOr0 yPOBHS pacCMaTPUBACTCS M3YyUCHHBIH Ha
YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs TEOPETHUYECKHH Marepuan U (DaKTOJIOTUYECKHUE CBEICHUS O
BEIIECTBAaX M XUMHUYECKOM peakuuu. Tak, B yacTHOCTH, B Kypce «OOLias U HeopraHudeckas XUMMsD
o0yyaromuMcsl MPEIOCTABIsETC BO3MOXHOCTh OCO3HaThb 3HAYEHHE IEPUOJMYECKOro 3aKoHa C
00IIETEOPETUYECKUX U METOOJIOTHUECKUX TO3ULUH, TIy0Ke MOHITh HCTOPHUUECKOE U3MEHEHUE (DyHKIMNA
ATOTO 3aKOHA — OT 0000MIAIOIIEH 10 OOBICHIIONMIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHMI O BaXHEHIIMX BEIECTBAX, HX COCTaBE, CTPOCHHMM, CBOMICTBax U
OPUMEHEHHH, a TaKKe O XHMHUYECKHX PEaKIUAX, UX CYUIHOCTM M 3aKOHOMEPHOCTAX IPOTEKaHMs
nomnonssercd B Kypcax 10 u 11 knaccoB ajneMeHTaMu COAEpk aHHs, UMEIOIIMMU KYJIbTYpOJIOTHYECKUN U
IPUKIATHON XapaKkTep. DTU 3HAHUS CLIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMHHU C JPYTMMU HayKaMH,
pacKkppIBalOT €€ poJib B IO3HABAaTEIbHOW W MPAKTUYECKOW JESITEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTaHUIO YBAXKEHUS K MIPOLIECCY TBOPUECTBA B 00JACTU TEOPUU U MPAKTUUYECKUX MPUIIOKECHUNA XUMUH,
IIOMOTAIOT BBITYCKHUKY OPHEHTHUPOBAThCSA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TpoOIeMax,
CBSI3aHHBIX C XUMUEH, KpUTUUYECKU OCMBICIIUBATh HHPOPMALIUIO U IPUMEHATD €€ JUIsl ONOJIHEHUS 3HaHUH,
pEIIEeHUsT MHTEJUIEKTYaJIbHBIX U SKCIEPHUMEHTAIBHBIX HCCIIEOBATEIbCKUX 3anady.B menom conepkanue
yuyeObHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS M3Y4YEHHUS OPHEHTHPOBAaHO Ha (OpMUpOBaHHE Y
00y4aromuXxcsi MHUPOBO33PEHYECKOM OCHOBBI Ul TIOHMMaHus (QWIOCODCKUX HJIeH, TaKUX Kak:
MaTepuaibHOE €IUHCTBO HEOPraHMYECKOIO0 M OPraHUYEeCKOro MHpa, 0OYCIIOBIEHHOCTh CBOICTB BEIIECTB
UX COCTaBOM M CTPOCHMEM, MO3HABAEMOCTb INPUPOAHBIX SIBJICHUN IMyTEM HKCHEPUMEHTAa M PELICHUS
IPOTUBOPEUYMI MEXy HOBBIMH (DaKTaMU M TEOPETUYECKMMHU HPEANOChUIKAMH, OCO3HAHUE POJIM XUMHH B
PELIEHUH SKOJOTMYECKHX MpoOJieM, a Takke MpolsieM cOepekeHUs SHEPreTHHYEeCKUX PECYpCOB, ChIPbS,
CO3/1aHUSI HOBBIX TEXHOJIOTUH U MaTepUaJIOB.

B mnnaHe pemeHus 3anad BOCHUTAHUSA, Pa3BUTHS M COLMAIM3ALUN OOYyYarolUXcs MPHUHSATHIE
OpPOrpaMMOl 1O XUMHHM TOIXOABl K OINPENEICHUI0 COIEpP)KaHHWA M IOCTPOEHUS IpeaMeTa
peycMaTpuBaioT GopMHpPOBaHNE YHUBEPCAIBHBIX yUeOHBIX AEHCTBUNA, UMEIONIUX 0a30BOE 3HAUECHUE IS
pPa3IUYHBIX BUJOB JEATENILHOCTH: pEIIeHHs NpobsieM, MOMCKa, aHauu3a M 00paboTku HHGOpMaLuH,
HEOOXOIUMBIX Ui NpUOOpPETEeHUs OmblTa MPAKTHYECKOW M HCCIIEAOBATENLCKOM  JesITeIbHOCTH,
3aHMMAIOILEN BaKHOE MECTO B IO3HAHUM XUMUH.

B mpakTtuke mpernogaBaHus XMMHHM KaKk Ha ypOBHE OCHOBHOIO oOIIero oOpa3oBaHHsA, TaK M Ha
YpOBHE CpelHero o0Iiero oOpa3oBaHMs, NMPU OMPEIEICHUU COAEpPKATeIbHON XapaKTepUCTUKH Iiesiel
U3y4YEHHs] TpEAMETa HANpaBICHUEM IEPBOCTENIEHHONM 3HAYMMOCTU  TPAJWLUOHHO IPHU3HAETCS
¢dopMHpOBaHHE OCHOB XMMHUYECKONH HAyKH KakK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOMH
JESATEIBHOCTH 4YEJIOBEKAa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOAMYECKON TOYKHU
3peHus TaKOM MOAXO0/ K OMPEENICHUIO LIeel N3ydeHUs TPeIMETa SBJSETCS BIIOJIHE OMPAaBIaHHbIM.

CornacHo NaHHOW TOYKE 3PEHUs IVIAaBHBIMU LEJISAMU HM3Y4EHHUs INpeamera «XuMHs» Ha 06a30BOoM
ypoBHe (10 —11 x71.) sBRsItOTCSA:

e (QopmMupoBaHHE CHUCTEMBI XMMHUYECKMX 3HAHUN KaK BaXKHEWINEH COCTaBISIONIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOW JIEKAT KIIOYEBHIC MOHATHUS, (yHIAMEHTAJIbHbIC
3aKOHBI U TEOPUHU XMMUH, OCBOCHHUE SA3bIKA HAYKH, YCBOCHUE U MOHUMAHHUE CYIIHOCTU JIOCTYIHBIX



00001IeHNT MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C WCTOpPHEH UX pPa3BUTHS H
CTaHOBJICHUS;

e (QopmupoBaHHME U PA3BUTUE NPEJACTABICHUNA O HAYYHBIX METOJaX T[IO3HAHUS BELIECTB U
XUMHUYECKHX peaklHid, HEOOXOAMMBIX Ui MPHOOPETEHUS YMEHUN OPHEHTUPOBATHCS B MHUPE
BEIIECTB U XUMHUYECKHX SIBJICHUI, HMEIOIIUX MECTO B MPUPOJEC, B MIPAKTUIECCKON U TIOBCETHEBHOM
KU3HU;

® pa3BUTHE YMEHHIl M CIOCOOOB JAESITETBbHOCTH, CBSA3aHHBIX C HAONIOJEHHEM U OOBICHEHUEM
XHUMHUYECKOT0 KCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€301IacHOr0 00paIeHNs C BEIIECTBAMHU.

Hapsiny ¢ atTum, comepxaTenbHas XapaKTepUCTHKA LEel U 3a7ad U3yUYeHHsI IpeIMeTa B IporpaMme
[0 XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMH NPUOPUTETAMH B CUCTEME CPEIAHETO
obmiero obpazoBanusi. CerofHs B MPEMOAaBaHUM XMMUU B OOJIBIICH CTENEHHW OTHAETCS MPEArOYTECHUE
MPAKTUYECKOH KOMIIOHEHTE COJEpKaHHUsS OOydYeHHs, OPUCHTHPOBAHHOW Ha IOATOTOBKY BBITYCKHHKA
o0mieo0pa3oBaTeabHOM  OpraHM3allK, BIAJACIOIMIEr0 HE Ha0opoM 3HaHMM, a (QYHKIMOHAIBHOI
IPaMOTHOCTBIO, TO €CTh CIOCO0aMH M YMEHHUSMH aKTUBHOTO IOJYYEHUS 3HAHUN W NMPUMEHEHHS] UX B
pEATbHOM KU3HU IS PEIICHHSI MPAKTUICCKUX 3a/1a4.

B cBsi3u ¢ 3TUM 1pU M3ydeHHH TpeaMeTa « XUMHES JTOMUHHUPYIONICe 3HAYCHHE TIPUOOPETAIOT TaKHUe
LEJH U 33]]a41, KaK:

agantanus oOydJaloluXcs K YCIOBUSM JMHAMUYHO PAa3BUBAIOLIETOCS MHpa, (OPMUPOBAHUE
WUHTEJUIEKTYyallbHO ~ pPa3BUTOW  JIMYHOCTH, TOTOBOM K  CaMOOOpa30BaHMIO,  COTPYAHHUYECTBY,
CaMOCTOSITCIILHOMY MPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIIHsIX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHue y OOYy4YalOUIUXCS KIIOUEBBIX HAaBBIKOB (KIIOYEBBIX KOMIETECHIIMIA), WMEIOIINX
YHHBEPCAJIbHOE 3HAYCHHE UIS PA3IMYHBIX BUJIOB JCATEIBHOCTH: pEIIeHUs MpoOiIeM, MOUCKa, aHan3a U
00paboTKku MHpOpMaAIK, HEOOXOIUMBIX NJsi MPUOOPETEHUs ONbITa JEATENbHOCTH, KOTOpas 3aHUMAeT
BaXHO€ MECTO B TMO3HAHUU XMMHH, a TakKe JUIS OLEHKH C TMO3MIUNA SKOJIOTHYECKON Oe30MacHOCTH
XapakTepa BIHUSHUS BEIECTB M XUMUYECKUX MTPOIIECCOB Ha OPTraHU3M YeJIOBeKa U MPUPOIHYIO CPENy;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, WHTEIUIEKTYalbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
00yYJaOIUXCsl: CIIOCOOHOCTH CaMOCTOSTEIHHO MPUOOPETAaTh HOBBIC 3HAHMS 110 XHMHH B COOTBETCTBHUH C
YKU3HEHHBIMH TIOTPEOHOCTSIMH, UCITOJIE30BaTh COBPEMEHHBIC HH(POPMAITMOHHBIE TEXHOJIOTHUH TS TIOUCKA U
aHaM3a y4eOHOM U HAyYHO-TIONMYJISIPHON MH(GOPMAITUU XUMUYECKOTO CO/IePIKAHMUS,

dbopMupoBaHHEe U pa3BUTHE Yy OOYYaAIOUIUXCA aCCOLMATUBHOTO U JIOTUYECKOTO MBIILICHUS,
HaOJIFO1aTeIEHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH, MPH
TUTAHUPOBAHWH W TIPOBEJCHUM XUMHUYECKOTO IKCIIEPHUMEHTA;

BOCIIHUTaHHE Yy OOydarommxcs yOekIEHHOCTH B TYMAaHHCTUYECKOW HANpPaBIEHHOCTH XHUMHH, €€
BaXHOW POJIM B PEIICHUU TJIOOAIBHBIX MPOOJIEM PAIMOHATBLHOTO MPUPOIOTOIL30BAHUS, MOMOJIHEHUS
JHEPreTUYECKUX PECYpPCOB M COXPAaHEHHs MPHUPOJHOTO pPaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeXHOT0 OTHOIIEHUS K TIPHPOJIC W CBOEMY 3JI0OPOBBIO, a TaKKe MPUOOPETCHHS OIBITA MCIIOIH30BAHUS
MOJyYEHHBIX 3HAHUW AN TPUHATHS TPAMOTHBIX PEIICHUN B CUTYaIMsIX, CBSI3aHHBIX C XUMHUYECKUMU
SIBIICHUSIMU.

B ydeOHOM maHe cpeaHero ooOmiero oOpa3oBaHHs MPEAMET «XUMHUsS» 0a30BOT0 YPOBHS BXOIHUT B
COCTaB MpeIMETHON 0051acTh «ECTeCTBEHHO-HAYYHBIC PEIMETH.

OO0miee 4rcno 4acoB, OTBEACHHBIX JJISl U3YYCHUS XUMHUH, Ha 0a30BOM YPOBHE CPEIHET0 OOIIero
oOpa3oBanus, coctaBiser 68 yacos: B 10 kimacce — 34 waca (1 yac B Hemeno), B 11 kmacce — 34 gaca (1 gac
B HEJIEIIO).

COJAEPKXAHUE OBYYEHUA



10 KUIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenmeTr opraHMYecKOd XMMHM: €€ BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE B IIOJIyYEHHUU HOBBIX
BEUIECTB U MarepuayioB. Teopus cTpoeHHs opraHudeckux coeauHeHuii A. M. ByrtnepoBa, €€ oCHOBHbIE
nojoxenus. CTpykTypHbie (GOpMyIIbl OpraHMUecKUX BemecTB. I oMonorus, u3omepus. XUMU4ecKas CBsI3b
B OPraHMYECKUX COCAUHEHUIX — OMHAPHBIE U KPATHbIE CBSI3H.

[IpencraBiaenne o KinaccupuKauy OpraHuyeckux BeniecTB. HoMeHknaTypa OpraHM4eckux
COEMHEHUH (cucTemMaTHyecKkas) M TpUBHMAJIbHbIE HA3BaHUS BAXKHEMIIMX IpeACTaBUTENCH KiaccoB
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUYEHHMSI BEILIECTB U UX MPEBPALICHUI: 03HAKOMJIEHHE ¢ 00pa3liaMu
OpPraHMYECKUX BEUIECTB U MaTepUajgaMH Ha UX OCHOBE, MOJECIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEILLECTB,
HaOJI0IEHUE M ONHUCAHUE JEMOHCTPALMOHHBIX OINBITOB IO IMPEBPAIIEHUI0 OPraHUYECKUX BEIIECTB MpPHU
HarpeBaHuu (TUIaBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB U CTPOEHHUE, TOMOJIOIMYECKUN psia. MeTaH U 3TaH — MPOCTEHIINE MPEACTABUTENN
QJIKAHOB: (PU3MUECKUE U XMMUYECKHE CBOWCTBA (PEaKIMK 3aMEIlEeHUs] U TOPEHNUs ), HAaX0XKICHUE B IIPUPOE,
[OJIy4Y€HHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TI'OMOJIOTMYECKUH psAd. OTWUIEH W MPONUJIEH — MpOCTEHlINe
NpPEJCTaBUTENIN  AJKEHOB:  (U3MYECKHEe M  XUMHUYECKHE CBOMCTBa  (peakUuu TUIPUPOBAHMS,
raJJoreHUpPOBaHUs, TUAPATALMHU, OKUCIICHHS U IOJIMMEpU3allun ), OJyYeHHEe U IPUMEHEHHE.

Ankanuensl: OytaameH-1,3 u metmnOytaaueH-1,3: cTpoeHHe, BaKHEHWIINE XWMHUYECKHE CBOWMCTBA
(peakuus nonuMepusanum). [lomyuenne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJOIMYECKHH psii. ALETWIEH — MpoCcTeHIImii
NpeACTaBUTENIb AJIKMHOB: COCTaB, CTpPOCHHME, (HU3NYECKHMEe U XHMHYECKHE CBOHCTBAa (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUHN, TOPEHUS ), TOJIyY€HNE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crTpoeHHe, (QU3MUECKHME U XUMHUYECKHE CBOWCTBA (peaKIuu
raJJoOreHUPOBAHUS U HUTPOBAHU), MOJy4€HUE U PUMEHEHUe. Tonyon: cocmas, cmpoenue, husuieckue u
Xumudeckue ceoucmea (peakyuu 2ai02eHUpo8aHUs U HUMPOBAHUS), NOAYYeHUe U HpUMEHeHUe.
TokcuuHoCTh apeHoB. ['eHeTHueckasi CBA3b MEX]Y YIJIEBOJOPOJaMH, MPUHAISKAUUMHU K Pa3IUYHBIM
KJIACCaM.

[TpupoaHbIe UICTOUHUKHU YTIIeBOAOPOA0B. IIpupoanblil ra3 u monyTHble HeTsHbIE Ta3bl. HedTh 1 eé
npoucxoxaenue. CrnocoObl nepepadoTKu He(YTH: MEeperoHka, KPEeKUHT (TepMUYECKUH, KaTaIUTHUYECKUH),
nupoiu3. [IpoaykTel nepepaboTku HEPTHU, UX NMPUMEHEHHE B NMPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIi
yTOJIb U MIPOAYKTHI €T0 MepepadoTKH.

DKcrepuMeHTalIbHbIE METO/Ibl M3yUSHHS BEILECTB U MX MPEBpAIleHUIl: 03HAKOMJIEHHE ¢ 00pa3liaMu
IUIACTMACC, KaydyKoB U pe3uHbl, kojulekuuu «HedTb» u  «Yromp», MoOJAeNIUpOBaHHE MOJEKYI
YIJIE€BOAOPOAOB M TalOTEHONPOM3BOIHBIX, MPOBEICHUE NPAKTHUYECKOW PabOThI: MOJYyYEHHE JTUIICHA U
W3Y4YEHUE €ro CBOMCTB.

PacuérHrle 3agayn.

Boruncnenuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBa HMCXOJHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIMH IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OIHOTO M3 HCXOIHBIX
BEILIECTB WJIU POJYKTOB PEAKIUH).

Kucaopoacoaep:xamue oprannyeckie CoeiHHeHus!




[IpenenpHbIE OTHOATOMHBIE CIUPTHI. METaHON M 3TaHO]: CTPOEHHUE, (PU3MUECKUE M XUMHUYECKUE
CBOMcTBa (peakuMW C AaKTUBHBIMH METaJIaMH, TaJOre€HOBOJOPOJAaMHU, TOpEHHE), MPHUMEHEHHUE.
Bogopoausie cBA3M MeXIy MOJIeKyJIaMH cliupToB. JlelicTBUe MeTaHOJIa U 3TaHOJIa HAa OPraHU3M YeJIOBEeKa.

MHOroaTOMHBIE CHUPTHL. JTWICHTIHKOIb W TJIHMIEPHH: CTPOCHHUE, (U3NYECKHE M XHMUYECKHE
CBOWCTBAa (B3aMMOJCHCTBUE CO INEIOYHBIMH METAJUIAMH, KAUeCTBEHHAs pEaKIHs Ha MHOTOATOMHBIE
cnupthl). JlelicTBUe HA OpraHu3M yenoBeka. [[puMenenre rmunepyuna u STUICHTTUKOJSL.

@DeHo: CTpPOEHHE MOJIEKYbl, (U3MYeCKHe U XUMHUYEecKHe CBoicTBa. TOKCHYHOCTH (heHomna.
[Ipumenenue peHomna.

Anpnerunsl U kemoHvl. DOpManbIeruj, aleTaibIeru]: CTpPOeHHEe, (PU3NYecKHe M XUMHUYECKHE
CBOICTBa (peaKIMy OKUCICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHbIE PEaKIIMH), IOJIyYeHHE U IPUMEHEHUE.

OnHOOCHOBHBIE MpefiesibHble KapOOHOBBIE KUCIOTH. MypaBbrHas U YKCYCHasi KUCIOTBHI: CTPOCHHE,
¢u3nueckne U XMMHUYECKHE CBOWCTBA (CBOMCTBA, 0OLIME Ui Kiacca KUCIOT, peakius dTepuuKaIim),
noJjy4eHre u npuMenenune. CTeapuHOBast U OJICMHOBAS KUCIIOTHI KaK MPEJICTAaBUTEIH BBICIINX KapOOHOBBIX
KHUCTIOT. MblJIa KaK COJIU BBICHINX KapOOHOBBIX KUCIIOT, X MOIOIIEe ACHCTBUE.

Crnoxuble 3Gupbl Kak MPOU3BOAHBIE KApOOHOBBIX KUCIOT. ['MIponu3 cioxxHbIX 3QupoB. Kupsl.
I'maponus xupos. [IpuMenenne xupoB. buosornueckas posib )KUPOB.

VYrneBoapl: cocTaB, KJIACCH(HKAIMS YIICBOAOB (MOHO-, AW- M moymcaxapupisl). [mokoza —
OPOCTEHIINKA MOHOCaxapHua: OCOOCHHOCTH CTPOEHHUsS MOJEKYJbI, (hU3MUecKhe M XUMHYECKHE CBOICTBa
(B3ammopeiictue ¢ ruapokcuaom Mmeau(ll), oxmcnenne amMmuadnbiM pacTBopoM okcuuma cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHHE TIIIOKO3bI), HAXOXKJICHHE B TNPHUPOJE, NPUMEHEHHE, OWOJIOTHYECKasi POJb.
®otocuaTe3. PPyKTO3a KaK N30MEP TIFOKO3BI.

Kpaxman u wnemmonoza Kak NOpupojaHble mnonuMmepbl. CTpoeHHe Kpaxmaiga M ILEJUIIOJIO3bI.
dusnueckue U XMMUYECKHe CBOMCTBA KpaxMaia (THJIpoJInu3, KadeCTBEHHAs PEaKIMs ¢ HOAO0M).

DKcrepruMEeHTATbHBIE METO/IbI H3yUSHHS BEIIECTB W MX MPEBpAIEHHI: IpOBeIeHIE, HAOIIOIeHNE 1
OTNMCaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHWE CIUPTOB, KAYECTBEHHBIE pEAKIUU OJHOATOMHBIX
cnupTOoB (OKMCIIEeHHE 3TaHoda okcuoM Meau(ll)), MHOrOaTOMHBIX CIUPTOB (B3aMMO/IEHCTBHE TTIUIIEpUHA C
ruapokcugoM wmenu(ll)), ampaerunoB (OKUCIEHHWE aMMHAaYyHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcuaoM menu(ll), B3aumopeiicTBue Kpaxmana C HOAOM), NPOBEIACHHE NPAKTHUECKOH pabOoThI:
CBOMCTBA PaCTBOPA YKCYCHOM KHMCIIOTHI.

Pacuérnbie 3anaumn.

Bbruucienuss mo ypaBHEHMIO XMMHYECKOH peakuuu (Mmacchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BEIIECTBA WJIM TMPOAYKTa PEAKIMH IO W3BECTHBIM Macce, 00BhEMY, KOJIMUYECTBY OIHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOYKTOB PEAKITUH).

A3zoTcoaeprkaIie opraHu4ecKue COeAMHEHUS.

AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHuvecKkre coeAnHeHus. PU3ndeckue U XMMUYeCKHe CBOWCTBA
AMHHOKHUCIIOT (Ha MpuMepe TIUINHA). bronorndeckoe 3HaueHNEe aMUHOKHCIIOT. [TenTu sl

benku kak MpUpoIHBIE BHICOKOMOJEKYJISIPHBIE coequHeHus. [lepBuuHas, BTOpHUYHAS U TpETHYHAs
CTPYKTypa OesKoB. XMMHUYECKHE CBOMCTBa O€NKOB: TMAPOIU3, ACHATYypalus, KadeCTBEHHbIE PEAaKIIUU Ha
OemnKu.

OKclepUMEeHTaIbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX NpPEBpallleHUid: HAOII0JCHHE M ONHCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYPAIKsl OCIIKOB ITPH HATPEBAHNH, IIBETHBIC PEAKIINU OEIIKOB.

BbicokomosieKkyasipHbIe COeUHEHHUS

OCHOBHBIE TIOHSTHSI XMMUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHIA: MOHOMEp, MOJIUMEp, CTPYKTYPHOE
3BEHO, CTENEHb MOJUMEpPHU3AIMK, CPEAHsAs MOJIeKyJspHas Mmacca. OCHOBHBIE METOJbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIMMEPHU3AIUs 1 MOJTUKOH ICHCAIHSI.

DKCepUMEHTAIbHBIE METO/Ibl U3YUYEHHSI BEIIECTB U UX MPEBpAICHH: 03HAaKOMJIEHHE C 00pa3liaMu
NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYIyKOB.



MexrpeamMeTHbIE CBS3H.

Peann3zanmsi MeXNpeaIMETHBIX CBSI3€ NpPU M3YYEHUM oOpraHudeckoil xumuum B 10 Kiacce
OCYIIECTBIISIETCS. Yepe3 MCIOIb30BAHHE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX IMOHSATUH, TaK U TOHSATUH,
SIBJISTFOLLMXCS] CACTEMHBIMHU JIJIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIC TIOHSTHSI: SIBJICHUE, HAYYHBINA (DaKT, TUTIOTE3a, 3aKOH, TEOPUS, aHATU3,
CUHTE3, KIaccu(uKaIus, nepuoJuIHOCTh, HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOJICJINPOBAHHE.

®usnka: Marepus, HSHEPrus, Macca, aToM, D3JIEKTPOH, MOJIEKYJla, SHEPreTUYECKU YpOBEHbD,
BEIIECTBO, TeNo, O0BEM, arperaTHoe COCTOSHUE BEIIECTBa, (DU3MYECKHE BEIMYMHBI M EIUHUIBI X
U3MEpEHMUS.

buonorus: kneTka, opranusm, 6uocdepa, 0OMEH BelIEeCTB B Opranusme, poToCcHUHTE3, OUOIIOTUYECKU
aKTHBHBIC BelIecTBa (OSIKU, YTIEBOIbI, KUPHI, DEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPO/IBI, MTOJIE3HBIE HCKOTIAEMBIE, TOILUINBO, PECYPCHI.

TexHonmorusi: TUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHAIBHOTO TMHTAHHS, MOIOIIUE CPEJICTBA,
JIEKAPCTBEHHBIE U KOCMETUYECKHE MpEerapaThl, MaT€pUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI XUMHH

XUMHYECKUN 3JIeMEHT. ATOM. Slapo atoma, M30TOIBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTHUEeCKUe
YPOBHH, TIOyPOBHHU. ATOMHBIE OpOUTaNy, S-, P-, d- amemeHThl. OCOOCHHOCTH PACTIPE/ICICHHS HICKTPOHOB
10 OpOUTANISIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX NEPUOJIOB. DIEKTPOHHAS KOHPUTYpaIHsi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepunonnueckas cucremMa xumuueckux annemeHToB [[. WM. Menneneesa.
Cas13p nepuoanyeckoro 3akoHa u [lepuoaudeckoii cucreMsl xuMudyeckux aneMeHToB Jl. Y. Menneneesa ¢
COBPEMEHHOW TeOpUel CTPOEHHS aTOMOB. 3AKOHOMEPHOCTH MU3MEHEHUs CBOMCTB XMMUYECKUX JJIEMEHTOB
U 00pa3yeMbIX UMM MPOCTHIX M CIOXHBIX BEIIECTB M0 IpyNaM U MepuoAaM. 3HaueHUe MepPUOJANIECKOrO
3aKOHA B Pa3BUTUU HAYKHU.

CrtpoeHue BemiecTBa. XuMUYeckas CBsi3b. BUIbl XMMHUECKOH CBsI3U (KOBaJIEHTHasl HEMOJspHas U
NOJIsIpHAsi, MOHHAsA, MeTajimdeckas). MexaHu3Mbl 0Opa30BaHUS KOBAJEHTHOM XHMHYECKOH CBSI3U
(oOMeHHBIF M JOHOPHO-AaKLENTOpHBIN). BonopoaHas cBsA3b. BaleHTHOCTb. DNEKTPOOTPHIATENBHOCTb.
Crenens okucieHus. MIoHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKyJIIpHOTO U HEMOJIEKYJISPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIECTBA.
THUIBI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEILIETKH.

[TonsiTve 0 nucnepcHbIX cucreMax. McTuHHbBIE N KOJUIOMAHBIE pacTBOpBL. MaccoBas oIS BELECTBA
B pacTBOpE.

Knaccudpukanus Heopranmdeckux coequHeHuil. HomeHkiaTypa HEOpraHM4eCKHX BEILECTB.
I'enernueckas cBA3b HEOPraHMYECKHUX BEIIECTB, IPUHAIEKALINX K Pa3IMUHBIM KJlaccaM.

Xumnueckas peakuus. Kinaccudukanus XMMUYeCKHX peakiuil B HEOPraHWYeCKOH M OpraHu4ecKoi
XUMHH. 3aKOH COXPaHEHUS MacChl BELIECTB, 3aKOH COXPAaHEHUS U IIPEBPAICHUS] SHEPTUN IPU XUMHUYECKHUX
peakuusx.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT pa3iIuyHbIX (akTopoB. OOpaTHMble peakunuu. XUMHUYECKOEe
paBHOBecue. DaKTOPBI, BIUAIOLINE HA COCTOSTHUE XUMUYECKOro paBHoBecus. [Ipunnun Jlelllarense.

OnexTponuTtnyeckas auccornuanus. CuiibHbele U cinalObie 3yeKTponuThl. Cpena BOJHBIX PacTBOPOB
BELICCTB: KUCJIasd, HEUTpanbHasi, HICIIOYHAs.

OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.



DKCTHepUMEHTAIBHBIE METOJBl HM3yUYeHUs BEIIECTB M WX NPEBPAIICHUIA: JEMOHCTpAIMs TaOJIHIl
«ITepuognueckass cucreMa xumuueckux osiaemeHToB JI. WM. MengeneeBay, wu3zydeHue Mojenen
KPUCTAIIMYECKUX PEIIETOK, HAOMIOJACHUE U ONHCAHHE IEMOHCTPAIIMOHHBIX U J1a0OpaTOPHBIX OIBITOB
(paznokeHue MEpOKCUAA BOAOPOJAa B INPUCYTCTBUM KaTajau3aTopa, ONPEIEIEHHUE CpPEedbl PacTBOPOB
BEIIECTB C IIOMOINBIO YHUBEPCAIHHOTO WHIWKATOpAa, PpEaKIud HOHHOrO oOMeHa), MPOBEICHUE
MPaKTHYECKON paboThl «BrusiHue pa3nuyHbix GakTOPOB Ha CKOPOCTh XUMUYECKOM PEaKIuny.

Pacuérnsbie 3agaun.

Pacuérel 110 ypaBHEHUAM XMMHUYECKUX PEAKLIMM, B TOM YHCIE TEPMOXUMHUYECKUE PACYETHI, PACUETHI
C MCIIOJIb30BAaHUEM ITOHATHUS «MAcCOBast 10JIs BELECTBAY.

Heopranuveckasi xumust

Hemeramnsl. [lonoxenue HemeramioB B Ilepuogumueckoil cucteme Xxumuueckux siaemeHToB I, .
MenneneeBa M OCOOCHHOCTH CTPOCHHS aTOMOB. (DHU3MYECKHE CBOWCTBA HEMETAUIOB. AJUIOTPOIHS
HEMETaJUIOB (Ha IpUMEpPE KUCIopoaa, cepsl, hocdopa u yriepoaa).

XVMUYECKHE CBOWCTBA BaXXHEHIIMX HEMETayUIOB (TajoreHoB, cepbl, a3oTa, ¢ocdopa, yriepoaa u
KPEMHUS) U UX COSAMHEHUN (OKCHUJIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUIN).

IIpuMeHeHre Ba)KHEUIINX HEMETAJLUIOB Y UX COCIUHEHUM.

Meramnsl. [lonoxkenne meraimoB B llepuommueckoit cucreme xumudeckux snementoB [ M.
MengeneeBa. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0UYEeK aToMOB MeTaysioB. OOmiue ¢guznyeckue
cBoMcTBa MeTa/uioB. CrulaBbl METAJJIOB. DIEKTPOXUMHUUYECKHUH psiJl HAIPSHKEHUH METaJIOB.

XUMHYECKUE CBOMCTBA BAXKHEUILIUX METAIUIOB (HATPHM, KUK, KaIbIIMi, MAarHUM, AIFOMUHUHN, [TUHK,
XPOM, KEJIe30, MEJIb) U UX COCTUHEHUN.

OO6mue crocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHrne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOAbl M3Y4YEHHUs BEIIECTB M HX MPEBPALIEHUN: U3YYEHUE KOJIIEKIINU
«Meramibl U cIaBbl», 00pa3l0OB HEMETAJUIOB, PEIIEHHE AKCIIEPUMEHTANBHBIX 3a]a4, HaONIo/IeHHE U
OTMHMCaHuEe JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (B3aUMOJCHCTBHUE THUIPOKCHUIA ATIOMUHUS C
pacTBOpaMH KUCIOT U LIeJI0Yel, KaYeCTBEHHBIE PeaKIIMK Ha KaTHOHBI METAJIIOB).

Pacuérnbie 3anaumn.

Pacuérsl maccel BemjecTBa uiaum 00bEMa ra3zoB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WIH
00BbEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, PAcu€Thl Macchl (00bEMA, KOJIMUECTBA BEIIECTBA)
MPOJIYKTOB PEAKIIMH, €CJIU OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Posb xuMum B oGecrieueHnn SKOJI0rMYecKOM, YHEPreTUYeCKON 1 MUIIEBOM 0e3011acHOCTH, Pa3BUTUN
MeauIHbL. [IoHSITHE 0 HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKITUH.

[IpencraBinenuss 00 OOIMX HAayYHBIX MPHUHIMIIAX TMPOMBIIUIEHHOTO TMOMYYeHHUs] BaKHEHIINX
BEIECTB.

YemoBek B MHpE BEIMIECTB W MaTEPUAIOB: BAKHEHIIME CTPOUTENIbHBICE  MaTepHabl,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, KpacKh, CTEKJIO, KepaMHKa, MaTepHalbl s  DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHE U MUHEpaIbHbIC yI0OpEHUSI.

XuMHUs U 370pOBbE YENOBEKA: IMpaBHUJIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IpenaparoB, IpaBuia
0e30MMacHOT0 UCTOIH30BaHUS MPENapaToB OBITOBOW XMMHH B MOBCEAHEBHON KHU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzamus MeXmpeIMeTHBIX CBA3€H MpU U3YYSHUH OO0l W HeopraHmvecko xumuu B 11 kimacce
OCYIIECTBIISIETCS. Yepe3 HCIOIB30BAHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TOHSTHH,
SIBJISTFOLLMXCS] CACTEMHBIMU JIJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LUKIIA.

OO01re ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYyYHBINH (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHaIHU3, CUHTE3,
KJ1accu(uKaus, IepuoAnYHOCTb, HAOIIOeHHIE, SKCIIEPUMEHT, MOJICIIMPOBaHIE, U3MEPEHUE, SBIICHUE.



O®wusmuka: Marepus, OSHEprusi, Macca, aToM, O3JEKTPOH, NPOTOH, HEHUTPOH, HOH, H30TOIl,
PaIoaKTHBHOCTB, MOJICKYJIa, SHEPTeTHYECKUIl YPOBEHB, BEUIECTBO, TEI0, 00BEM, arperaTHOe COCTOSHHE
BEILIECTBA, (PU3NYECKUE BETMIMHBI ¥ €MHUIIBI UX U3MEPEHHUS, CKOPOCTb.

Buonorusi: xmerka, opranus3M, 3KocucTema, Ouocdepa, MaKpo- M MHUKPOIIEMEHTHI, BUTAMHHBI,
0OMEH BEIIECTB B OpraHU3Me.

['eorpadust: MUHEpAJIBI, TOPHBIE IIOPOJIBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHomorust: XuMHYeCKass IMPOMBIIUIEHHOCTh, METAJUTyprusi, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHaJioB, CEIbCKOXO3IHCTBEHHOE IPOU3BOJICTBO, IHUIIEBAas MPOMBIIUIEHHOCTh, (apMaleBTH4YecKas
IMPOMBIINIJICHHOCTb, HPOU3BOJACTBO KOCMETHUUYCCKUX IIpernapaTroB, MNPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTepualioB, JIEKTPOHHAS TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMLBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyUYalOIMIMMUCS
IpoTrpaMM CpPEAHEro oO0IIero oO0pazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIN MOAXO0/.

B cooTBeTcTBUM C CHUCTEMHO-JESTEIBHOCTHBIM IOAXOJOM B CTPYKTYypE€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOGHHS TpeaMeTa «XHMHS» Ha YPOBHE CpPEOHEro oOmero oOpa3oBaHUS
BBIJICJIEHBI CJICAYIOLINE COCTaBIISIONIUE:

OCO3HaHME O0YYAIOLUMHCA POCCUHCKOM Tpa’kIaHCKONH HASHTUYHOCTU — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAINH K 00yUeHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TpaaULUii 0a30BOM HAYKH XMUMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYalOMIMXCSl PYKOBOJCTBOBAaTHCSI B CBOCH AEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHsS» JOCTHTAIOTCS B EIHMHCTBE
yueOHOIl M BOCIUTATEIbHOM JEATENILHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPaBUJIAMU ITOBEIEHUS,
CHOCOOCTBYIOUIMMH TIPOIIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYarOLIUXCS.

JIMuHOCTHBIE Pe3yJbTAaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT cPOpPMHUPOBAHHOCTh
OTbITa TO3HABATEIHHONM M TPAKTHYECKOW JESITETHHOCTH OOYYaIOUIMXCS TI0 pealn3aiuu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIEC B YaCTH:

1) rpaxaaHCKOr0 BOCIMTAHMS

0CO3HAHMsI 00YYaIOIUMHKCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOIOPSAKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M MpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH yueOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BHITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY ¥ apTyYMEHTHI IPYTHX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NEsATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMS

LICHHOCTHOTO OTHOLIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTE4YECTBECHHOMN
XUMHU;

yBa)KE€HHUsSI K IpOIECCy TBOpYECTBA B OOJACTH TEOPUM M IMPAKTHMYECKOTO MPUMEHEHHUS
XMUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJIbTaT [UIMTENbHBIX HAOMIOJICHHIH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIbHBIX IOUCKOB, TIOCTOSIHHOTO TPYAA YUYEHBIX U IIPAKTUKOB;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B TMOJYYEHUH U TMOCIEAYIOIIEM aHajIu3e
UH(OPMALIUU O TIEPETOBBIX TOCTH)KEHUSX COBPEMEHHOM O0T€UeCTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyallid, CBS3aHHbIE C XUMUYECKUMH SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE U MOCTYNKH CBOMX TOBApHUINEH C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYNKOB;

4) popMHPOBaHNS KYJIbTYPbI 310POBbS:

NOHMMaHHUS [EHHOCTEH 310pOBOrO M Oe3omacHoro oOpas3a JKU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOrofieHus MpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BElIeCTBAaMH B OBITY, MOBCEAHEBHOMU
KU3HHU U B TPYIOBOH JIEATEILHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOIo
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPUBBIYECK (YMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HMCCIIEI0BATENbCKOW JIESATEIBHOCTH,
OOILIECTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX ACATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIIEHUU MPaKTUYECKHX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTHUECKOMY HM3Y4YeHHIO NMpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAaHUH 10 XUMUHU;

YBa)XEHHUsI K TPYLy, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccur U peann3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 1[eJIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHMA TJI00aJTBHOTO XapaKTepa HKOJOTHUYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIBb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUs] BOIIPOCOB
PalMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUH, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMS PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKON KyJbTYphl, OIBITA
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HANpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMopoOuu;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
paloOHaIbHOIO HAYYHOI'O MBILIUIEHUS, CO3/IaHUU LIEJOCTHOTO MPEICTaBICHHS 00 OKpY KaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BaXHOH POJIM B CO3/aHUHM HOBOW 0a3bl MaTepUaIbHOU
KYJIBTYPBI, PEHICHUH TII00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBUI YCIIEIIHOTO TPyAa U 3KOJOIMYECKH KOMGPOPTHOH KU3HU KaXKJI0ro YjeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHONW TIPAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOAOB IIO3HAHUSA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBICHHM OKpY’KaroIIero Mupa M MPOMCXOIAIIMX B HEM H3MEHEHMI,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYalMsIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM TpyJa B pPa3iIUuyHBIX cdepax MnpodeccHoHanbHON
JIEATEIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMble s (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXIMCUUIIIIMHAPHbBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIICIOBAaHUE, HAOJIOICHNEe, H3MEPEHNE, SKCTICPUMEHT | JIPYTHE);

VHUBEpcaJbHble  yueOHblE  JIeHCTBUS (To3HaBaTeNbHbIE, KOMMYHHUKATUBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh  OOYYaIOIIUXCSI  WCIONB30BaTh  OCBOCHHBIC — MEXIMCIHILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAlbHbIE Yy4eOHBIC ACHCTBHS B IO3HABATEIBHOU U
COILIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YIBTAThI OTPAXAIOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
MO03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JIOTHYECKHUE 1€ CTBHS:

CaMOCTOSITENIbHO  (OPMYJIMpPOBaTh U aKTyalIM3UpOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpCACIIAITL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUIKCHMU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,



UCIOJIBb30BaTh IMPU OCBOCHMM 3HAHMN NPHUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALMU BELLIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX SIBICHHSX, (HOPMYyIUPOBAThH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3YEeMble B XUMUM CUMBOJINYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHAYecKass (GOpMysa, ypaBHEHHE XWMHYECKOW peaknuul — TP PEHICHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HAa3BaHHbIE MOJIEJIbHbIE MPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IO3HAHMS BEILIECTB U XUMUYECKUX PEaKLUi;

dopMynIMpoBaTh LM U 3aJauyd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENILHO c(hOpMyJIMpPOBAaHHBIE BONPOCH! B KaUeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CYKIICHHIH;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTb O0OOOIIEHHS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMYHbIX METO/I0OB ITO3HAHUS.

3) padora ¢ unopmaumeii:

OPUEHTHPOBAThCSI B pa3jIMYHBIX HCTOYHUKAX HHPoOpManuu (HAyYHO-TIOMYJIsipHas
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IWYHBIX BHIOB W (OPM MpencTaBIeHUS, KPUTHYECKH
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMyIHMpOoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBbIE METOJAbl NpPH IOHCKE U OTOOope
uHpOopMaLKu, HeOOXOIMMOM [T BBITOJIHEHHS YU€OHbBIX 3a/1au OMpPEaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3INYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM $3BIK B KayecTBE CpEACTBa IpU pPadOTe € XUMHYECKOH
uH(popMalLMel: TPUMEHATh MEXIpeAMeTHble ((u3nueckue M MaTeMaTHYeCKHe) 3HakKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI M0 CYILECTBY OOCYAaeMOW TEMbl B XOJl€ AMAIOra W/WIN AUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C MpPE3EHTAlel Pe3yNlbTaToOB IO3HABATEIFHON AEATENBHOCTH, IMOIYyYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHHH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3anuu y49eOHOro MmpoeKkTa W (OPMYJIMPOBATH BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHBIX
UCCIIEJOBAaHUN Iy TEM COTIIACOBAHUS MMO3UIUH B X0/1€ 00CYKICHUS 1 OOMEHA MHEHHUSMH.

OBJiajieHNe YHUBEPCAILHBIMH PeryisTUHBHBIMH 1€ CTBUSAMU:

CaMOCTOATENIPHO IIJIAHUPOBATh U OCYILECTBIISTH CBOIO IIO3HABATEIbHYIO JAEATEIBHOCTD,
ompezensst e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaygaraeéMblii aITOPUTM JCHCTBUI HPHU BBINOJHEHUH y4eOHBIX M HCCIEIOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YUETOM MOTyYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUECKUX PEAKIIHAX;

OCYILIECTBIISAITh CAaMOKOHTpPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIW3a |
CaMOOIICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAYyYHOW KapTUHBI MHpaA, PO XUMHUU B TO3HAHUU SIBICHUW NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUST U KYJIbTYphl JMYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
PEIICHHA TPAKTHYCCKUX 3ada4 W OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyrna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIM  CKEJET,
GyHKIMOHAIbHAS TpyNNa, pajguKkail, H30Mepus, W30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOJOPOABI, KUCIOPOA U a30TCOAEpkAIINE COCAUHEHUsI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BE€HO, BEICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPUSI CTPOEHUSI OPraHUUECKHUX
BemectB A. M. byrtnepoBa, 3akoH COXpaHEHHS MAacChl BEIIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHUA, JICKAINIME B OCHOBEC ITOHHMMAHUSA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OJMyuYeHUH U 0€30MaCHOM MCIOJb30BAaHNN BAKHEUIIINX OPraHUIECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOHN JESTETHPHOCTH YEIOBEKA;

C(l)OpMHpOBaHHOCTI) yMeHI/Iﬁ BBIABJITH XapPaKTCPHBIC MMPU3HAKHU HOHﬂTHﬁ, YCTaHaBJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU OMMCAHUU COCTAaBa, CTPOEHUS U
MpEBpAIICHUI OPraHNYECKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOI) (hOpMysT OpraHMYECKUX BEIECTB
n ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHHﬁ, H3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTaHUYCCKUX BCHICCTB
AJI WIHTIOCTpallui UX XUMHUYCCKOT'O U IPOCTPAHCTBCHHOTO CTPOCHUS

c(OpMHUPOBAHHOCTh YMEHUI YCTAHABIIMBATH MPUHAIEKHOCTh U3yUYEHHBIX OPraHUYeCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIACCy/TpyIle COeIUHEHUN
(YrneBomopoabl, KHCIOPOJ M  a30TCOJACpX AIIUEe COCAMHEHUs, BBICOKOMOJEKYJISIPHbBIC



COEJMHEHHs), J1aBaTh MM Ha3BaHHs 1o cucremarndeckoii Homenkimatype (IUPAC), a Taxke
NPUBONUTH TPUBHAJBbHBIC HA3BAaHHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJMKONb, TIMLEPHUH, (eHOoN, (OopMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTA, YKCYCHasl KUCJIOTa, OJIEMHOBAsl KHUCIIOTa, CTE€APUHOBAsl KHUCIIOTa, TIIOK03a, (PpyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIbI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OpPraHMYEeCKHX
BetiecTB A. M. bytiepoBa 1ist 00bsiCHEHUsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTEepHU30BaThb COCTaB, CTPOCHHE, (HU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTABUTENICH PA3IUYHBIX KIACCOB OPraHUYECKHUX BEIECTB
(MeraH, 3TaH, STWJIEH, MNPOMWJIEH, aleTWwieH, OyraaueH-1,3, metmnOyramueHn-1,3, OeH3011,
METaHOJI, STAHOJI, STHJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbAeTHI, MypaBbUHAsI U YKCYCHas
KHACJIOTHI, TJIOKO3a, KpaxMals, IeJUTI0JI03a, aMUHOYKCYCHAasi KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUUYECKYIO CBS3b MEXKIYy HHUMH YPAaBHEHHMSIMH COOTBETCTBYIOIIMX XHUMHUYECKHUX pPEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh HCTOYHHKH YTIEBOJAOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM TPOAYKTA PEAKIMH MO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIIHH);

c(OPMHUPOBAHHOCTh YMEHHH BJIaZIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METO/aX HAyYHOTO
MO3HAHMS, WCIONb3YeMbIX B XWUMHU TPH M3YYEHUH BEIIECTB U XUMHUYECKHX SBICHUN
(HaOmofieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIUTsl IPUHATHUS PEIICHUI B KOHKPETHBIX )KMU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEILLIECTBAMU M UX NMPHUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
1abopaTOpHBIM 000PYIOBaHKMEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATE XUMHYECKUN JKCIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArPeBaHUU, MOJTYUYEHHUE ITUIICHA U U3YUYECHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKUX BEIIECTB, JCHATypamus OEJIKOB TpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUU C TPABWJIAMH TEXHHKH 0€30TacCHOCTH
npu oOpallleH!H C BEIIEeCTBAMU M JIAOOPAaTOPHBIM 000pYyIOBaHUEM, MPEJCTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN U
(GOopMyIHpPOBATH BBIBOABI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi HH(popmMaiuu, UHTepHeT U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COONIOJATh MpaBHJIa SKOJOTUYECKH IIeJIeCO00pa3HOTO
MOBE/IEHNA B OBITY M TPYAOBOH [EATENbHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPYXaIoIIel TPUPOIHON CPEIbl, OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
OTpeNeNIEHHBIX OPraHUYeCKUX BeIecTB, MOHMMAs cMbica mnokasarens [1JK, moscHsATh Ha
IpUMepax CrocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEAHOTO BO3JCHCTBHSA Ha OPraHU3M
YeJI0BeKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYYarOIIMXCs: YMEHHE HCIIOJIb30BaTh penbedHo-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns nis 3anucu XxuMuueckux (Gpopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHS Kypca «OOmas u HEOpraHuyecKas XUMH»
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEJACTABICHUN: O XUMHYECKOW COCTABJISIONICH €CTECTBEHHO-
HAYYHOW KAPTUHBI MHpA, POJM XUMHUU B IO3HAHWUU SIBJICHUW TPUPOIBI, B (OpMHpPOBAHUU
MBIIUICHUST W KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
pelieHusT TPAaKTHUYECKUX 33a7ad M HKOJIOTHYEeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
370pOBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolINe
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JeKTPOHHBIC OPOUTAII ATOMOB, HOH,
MOJIEKyJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHCJICHUs, XHUMHYECKass CBs3b (KOBAJIGHTHAas, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI ~XMMHYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMALUS, OKHUCIHUTENb, BOCCTAHOBHUTEINb, CKOPOCTh
XUMHUYECKON PEeaKINK, XUMHUECKOE PAaBHOBECHUE); TEOPHH U 3aKOHBI (TEOPHS DIIEKTPOIUTUIECKON
auccouuranuu, nepuoandeckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUS MacChbl BEUIECTB,
3aKOH COXPAaHEHHS U TPEBPAIICHUS DHEPTUU TPH XUMUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHU, JEXKAllUe B OCHOBE MOHHUMAaHUs
MPUYUHHOCTU ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, TMOJYYeHUH M O€30MaCHOM HCIIOJIh30BAHUM BAXKHEUININX HEOPTAaHUYECKUX BEIIECTB B
OBITY ¥ TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBAThH
UX B3aUMOCBS3b, WCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS NMPU OMHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLICHUN;

c(hOpMUPOBAHHOCTh YMEHUW HMCIOJIB30BaTh XUMHUYECKYIO CHMBOJUKY IS COCTABJICHHS
dbopMyNl BeHIECTB W YpaBHEHUN XHWMHUYECKUX PEAKIUi, CHCTEMATHUECKyI0 HOMEHKIATYpy
(IUPAC) u TpuBHMangbHBIC Ha3BaHHUS OTJCIBbHBIX HEOPraHMYECKUX BellecTB (yrapHbId Tras,
VIJIEKUCHIBIA Ta3, aMMHUaK, raméHash W3BECTh, HeTami€Has W3BECTh, NMUTHEBAs COJa, MUPHUT U
ApyTHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEISATh BAICHTHOCTh M CTEIIEHb OKUCIICHUS XUMHUYECKHUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuTMuecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAJUIMUECKOU PEHIETKH KOHKPETHOTO
BeIleCTBAa (aTOMHAs, MOJEKYJSpHas, MOHHAs, METa/UIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPTraHUYECKUX COCAMHEHUI;

c(hOpPMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIICKHOCTh HEOPTAHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIe coelnHeHul (IIpOCThIe BEUIeCTBa — METAJLIbI U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICT Hepuonuveckoro 3akona JI. M.
MengeneeBa W JEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cucteMbl XuMHUecKux 3nemeHToB /1. 1.
MeHeneeBa, HCIOJIB3Ysl MOHATHS «S-, P-, O-3JE€KTpOHHBIE OPOUTAINY, «IHEPrETHUCCKHUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuogudeckoil cucreMbl XuMuueckux nementos . M.
Menneneena;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPa3JUYHbIX KIJIACCOB, MOJATBEPKIaTh CYILIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKJY HEOPraHWYeCKHMMM BEIIECTBAMM C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATh XUMHUYECKHE PEAKIUU TIO0 Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIIoBOMY 3(ddexTy peakiuwu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATH YPABHEHUS PEAKUUN Pa3IUYHBIX THIIOB, ITOJHbBIC
U COKpalIEHHBIC YPAaBHEHHS peaklUii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, MPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPTraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIONIME B BOJHBIX PaCTBOpPaX HEOPTAHHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaKIu OT
pa3UYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunnuin Jlelllarense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIECCHI, JIeXKAIIUe B
OCHOBE TPOMBIIIVICHHOTO TOJYYEeHHsI CEPHOM KUCIIOTHI, aMMHaKa, a Takxke cHOPMHUPOBAHHOCTH
MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIMAX U IKOJOTUYECKHUX MPOOIeMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIOJII BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHUUYECKHX
peaKIusIX, MacChl BeIIeCTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJMYECTBY BEIECTBA, MAcce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(deKTa peaknuu Ha
OCHOBE 3aKOHOB COXpPaHEHHUSI MacChl BELIECTB, IPEBPAIICHHS U COXPAaHEHUs SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBWJIA MOJB30BAHHUS XUMHUYECKON TMOCYI0U U
nabopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUUW TIIAHUPOBATH U BBIMOJIHATh XHUMHUYECKUNH JKCHEPUMEHT
(paznoxeHue TEpPOKCHIA BOJOpOAa B TPUCYTCTBUM KaTajau3aTropa, OINPEICICHHE CpPEIbl
PacTBOPOB BEIIIECTB C MOMOIIBI0 YHHBEPCATHHOTO WHIWKATOPA, BIUSIHUE PA3IMUHBIX (DAKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIuH, peaklMd HMOHHOTO OOMEHa, KA4eCTBEHHBIC pEeaklUd Ha
cynb(dar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBHM C NpaBUJIAMU TEXHUKHU
0e30macHOCTH TIPH OOpaIICHUH C BEIIECTBAMH M J1a0OpaTOPHBIM 000PYyI0BaHHUEM, TIPEICTABIISATH
pe3yNbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHUIO,
MOJIy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeACTBa MAacCOBOM KOMMyHUKainuu, MHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOH [EATENbHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPYXaroIIe NPUPOJHOM CpEeIbl, OCO3HABATH OIMACHOCTh BO3JECHCTBHUS HA KUBBIE OPraHU3MBbI
onpeAeEHHBIX BEIIECTB, MOHMMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HaHUS1 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BELIECTB U XUMUYECKUX SIBICHUN;

JUIA  CJENbIX W ClHa0OBHIAMIMX OOYYArOMIMXCS: YMEHHE HCIOIb30BaTh pelbedHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHMUE
10 KJIACC

KouunyecTBoYacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
(ungposbie)
n/n = TeMIPOrpaMMbl Bcero Kontpoubnbiepadorsl  I[IpakTnuecknepadoTbl
o0pa3oBaTe/bHbIEpeCypChI
Paznen 1.TeopeTnueckue 0CHOBBI OPraHMYeCKOM XMMHUM
IIpenmeT opraHn4YeCcKO XUMUH.
1.1 Teopust CTpOCHUST OPraHUUECKUX 3
coenuHeHuit A. M. bytneposa
Hroronopaszaeny 3
Pa3nes 2.¥YrieBoaopoabl
51 ITpenenbHBIEYTIIEBOJOPOIBI — 5
' AIIKaHBI
59 HenpenenbHble yrieBogopoib: 6 1
' QJIKEHBI, aJIKa/INEHBI, ATKUHBI
2.3 ApOMaTH4eCKUEYTIIEBOAOPOIbI 2
24 [IpupoHbIE HCTOYHHUKHU 3 1
' yIJIEBOAOPOAOB U UX MepepaboTka
Hroronopazneny 13
Paznen 3.KucinopoacoaepxkamueoprannyecKkuecoeIuHeHust
3.1 Cnuptsl. @enon 3
Anpneruasl. Kap6oHOBBIE
3.2 ACTIBL. Bap 7 1
KUCTOThI. ClI0XKHBIE YPHUPBI
3.3 VriaeBoasl 3 1
Hroromopazaeny 13




Pa3nen 4.A30TcoaepkamineopraHnyecKuecoeuHeHnst

4.1 AwmuHBL. AMUHOKACIOTEL. beiku 3
Hroronopazneny 3

Pa3znen S.BbicokomolieKy/JISIPHbIeCOETUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2

Hroromnopazaeny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 34




11 KJIACC

KouunyecTBOo4YacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U (udpoBbie)
n/n TEMIIPOTrPpaMMBbI Bcero KonTpoabubiepadorsl IIpakTuyeckunepadoTbl
o0pa3oBaTebHbIepPeCypChl
Pa3nen 1.TeopeTniecKkueoCHOBHIXUMHH
CtpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [lepuonnyeckas cucrema 3
XHMHUYECKUX djieMeHToB /1. U.
Menpeneena
12 CrtpoeHueBeniecTna. 4
' MHOroo0pa31eBenEeCTB
1.3 XUMHYECKUEpeaKkIuu 6 1 1
Hroronopaznery 13
Pasnen 2.HeoprannueckassxumMusi
2.1 Mertabl
2.2 Hemeramibt 1
53 CBsi3b HEOPTAHUYECKUX U )
' OPraHUYECKUX BELIECTB
Uroronopaszneny 17
Pasznen 3.Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroronopazneny 4
OBIIEE KOJIMYECTBO YACOB 110 34 5 3
[TPO'PAMME







IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne KoanuecTBouacos

Haranzyu JIeKTPOHHbIeNU(PPOBbICOOPA3OBATEII

Temaypoka Bce  Konrtpoabnbiep  IIpakruyeckuep

n/ eHUA bHBIEPECYPCHI

u ro 200ThI a00ThI

[IpenMeTr opranuyeckoi
XUMUH, €€
BO3HUKHOBEHHE, Pa3BUTHE
1 3HAUCHUE

Teopus crpoenus

OpraHMYECKHUX

coenquHeHui A. M. 1
bytneposa, €€ OCHOBHBIE
ITOJIOKEHUS

IIpencrasnenue o
KJ1acCU(UKaIUN

OpPraHUYECKUX BEIECTB.
Homenxknarypa 1
(cucremaTnyueckas) u
TPUBHAJIbHBIC HA3BAHUS
OpPTraHUYECKUX BEIICCTB

AJTKaHBI: COCTaB U
CTPOEHHUE, 1
TOMOJIOTHYECKHM AT

MertaH u 3TaH —
IIpOCTEUIINE 1

MNpEACTAaBUTCIIN AJIKAHOB




AJIKEHBI: COCTaB U
CTPOCHHE, CBOMCTBA

10

11

12

OTUJIEH U IPOIUIEH —
IIPOCTENIINE
IIPEJICTABUTENIN AITKEHOB

[TpakTrueckas padora No
1. «ITonyyenue sTuiieHa U
M3y4YEHHUE E€r0 CBONCTB)

Anxanuensl. byranuen-
1,3 u metunOytanuen-1,3.
ITonyuenue
CUHTETHUYECKOTO KayuyKa
U PE3UHBI

AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHUECKUH PSI.
Aneruines —
IIPOCTEUIINUTIPEICTABUTE
JTbAJIKUHOB

Brruncnenus no
YPaBHEHUIO XUMUYECKOU
peakuuu

ApeHbl: 6€H30J1 U TOTYOII.
TOKCHYHOCTH apeHOB

13

I'emeTnyeckas CBA3b
YIJIEBOAOPOJIOB,
MPUHAJICKAIINUX K
pa3IMYHBIM KJlaccam




14

15

16

[IpupoaHbIe HCTOYHUKHU
YTIEBOIOPOAOB:
IIPUPOJHBIN ra3 u

N0y THBIE HEPTSIHbIE
rassl, HeTh U IPOTYKTHI
e€ mepepaboTKu

[pupoIHbIC HCTOYHUKH
yIJIEBOIOPOIOB:
HPUPOIHBIN ra3 u
HOMYTHBIC HEPTIHBIC
ra3bl, HepTh ¥ MPOIYKTHI
e€ mepepaboTKu

KonrponbHas pabora no
paszneny «YTiIeBoaopoab»

17

[Ipenenbubie
OJIHOATOMHBIE CITUPTBHI:
METAHOJ U 3TaHOJI.
Bonoponnascssse

18

MHOroaroMHbIE CIIUPTHI:
STUJIEHTJINKOIIb U
TJIMLEPHUH

19

20

DeHOo: CTpOEHUE
MOJIEKYJIbI, PU3NYECKUE U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHNE

AJnbnerunpr:
dbopmanbrerua u
arnetanbaernn. AneTod

21

OIHOOCHOBHEBIE




npeenbHble KapOOHOBBIE
KUCIIOTBL: MypaBbUHAS U
YKCyCHast

22

[IpakTuyeckas pabora Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

24

25

26

27

CreapuHoBas u
OJICMHOBAS KUCJIOTHI, KaK
MIPEJICTABUTEIIN BBICIIIUX
KapOOHOBBIX KHUCIIOT

MpI1a KaK COJIM BBICIIIAX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIIee ICUCTBUE

CrnoxHble 3(upbl Kak
IIPOU3BOHBIE
KapOOHOBBIX KUCIIOT.
I'uaponu3cnoxHbIX3UpPO
B

Kupsl: runponus,
pUMEHEHHE,
Ouonoruyeckas poib
KHUPOB

YrieBoasl: COCTaB,
KJaccupuKarus.
Baxnenmue
IPEJICTaBUTEINN: TII0OKO03a,
bpykTo3a, caxapo3a

28

Kpaxman u nemtonosa
KaK PUPOJHBIE




IIOJIMMEPBI

29

KonTponbhas padota no
pasneny
«Kucnopoacoaepxaune
OPraHUYECKUe
COEMHECHUS»

30

31

32

33

34

AMMHBI: METHJIAMHH U
AHHUJIMH

AMUHOKHCIIOTBI KaK
amdoTepHbIe
OpraHuvecKue
COCIIMHEHUS, UX

OHMOJIOTUYECKOE 3HAUECHIE.

ITenmuaer

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

OCHOBHBIE TTOHATHSI
XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHMI

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIUHECHMI.
[ImacTmaccsl, kKaydyku,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34




11 KJIACC

Ne

n/
n

Temaypoka

KoaudecTBo4acon

Bce  KonTpouabHbiep
ro a0oThbI

IIpakTHYeckue
padoThI

Jarausyy
eHHS

DJleKTpOoHHbIeU(poBBICOOpa3oBaTe
JIbHbIepecypchl

XUMUYECKUH JIEMEHT.
ATOM. DneKkTpoHHas
KOH(HUTypaIysi aTOMOB

[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHUYECKUX dJIEeMEHTOR /1.
N. MenneneeBa, nX CBA3b C
COBPEMEHHOU TeOpUEN
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH
N3MEHEHHS CBONMCTB
XAMUYECKHX DJIEMEHTOB U
UX COEINHEHUH 110
rpyIIiaM U MepUOIaM.
3HavYeHHE NePUOIUIECKOTO
3aKOHA U CUCTEMBI
XAMUYECKHX DJICMECHTOB
J.1. MeHnneneeBa B
pPa3BUTHH HAyKH

CrpoeHue BeliecTna.




XuMHUYeCcKas CBI3b, e
BHUJIbI; MEXaHU3MBI
00pa3oBaHMs KOBaJIEHTHOM
cBs13u. BogopomHascBs3b

BanenTHoCTb.
DNEeKTPOOTPULIATETLHOCTD.
CremneHb OKHCIICHUSI.
BemecTBa MoJeKyIspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHS

[TonsATHE O IMCTIEPCHBIX
cucremax. MlctuHHbIEe 1
KOJUIOUIHBIE PACTBOPBI.
MaccoBas 10114 BellecTBa B
pacTBope

Knaccudpukanuus n
HOMEHKJIaTypa
HEOPraHUYECKUX
coenuHeHui. ['eHeTHYECKas
CBSI3b HEOPTraHUYECKUX
BEIIECTB, Pa3JIMYHbBIX
KJIacCOB

Knaccudukanus
XUMUYECKUX PEaKLU B
HEOPraHUYeCcKou u
OpraHN4YeCKOW XUMHH.
3aKOH COXpPaHEHUSI MaCChI
BEILIECTB; 3aKOH
COXpaHEHUs U




IIPEBPALLECHNS SJHEPTUU IIPU
XUMUYECKUX PEAKLUAX

10

11

CKopoCTb peaKIyH.
OOpartuMeble peakuuu.
XUMHUYECKOE PAaBHOBECUE

[TpakTrueckas padora Ne 1.
«BnusiHMe pa3znMUHBIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

DNEeKTPOIUTHYECKAS
nuccouuanus. [lonsrue o
BOJOPOJTHOM IOKa3aTesne
(pH) pactBopa.
PeakuunnonHorooomeHa.
I'maponusopraHnyeckux u
HEOPTraHNYECKUXBEIIECTB

12

OKuCIIHTEIIFHO-
BOCCTAHOBHUTEJILHBIE
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACIIIIaBOB U
pacTBOpPOB coOJEr

13

14

KonTponbnas pabota no
pazaeny «Teopetnyeckne
OCHOBBI XUMUHN»

MerTaibl, UX MOJIOKEHHE B
Ilepuonnueckoii cucreme
XUMHYECKHX 3J1eMeHTOB /].
. MenneneeBa u
0COOEHHOCTH CTPOEHUS




aTOMOB.
O6muedr3nIecKueCBONCTB
aMeTaJlIOB

15

CIu1aBbl METAJIOB.
DNEKTPOXUMHUYECKUN P
HaIpsKEHUN METaJUIOB

16

XUMHUYECKHEe CBOMCTBA
BaYKHEHUIITMX METAIIOB
(HaTpwuii, KA, KAJIBIHM,
Mar"ui, aqroMUHUIN) U UX
COCJIMHEHU

17

18

19

20

XHUMHUYECKHUE CBOUCTBA
XpOMa, MEIN U UX
COE€IUHEHUN

XUMHUYECKHE CBOUCTBA
LIUHKA, JKeJle3a U UX
COCTMHCHUN

ITpakTruueckas pabora Ne 2.
"Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4
mo Teme «MeTajab"

Hemertamnbl, nX monoxeHue
B [Iepuoanueckoii cucreme
XUMHUYECKUX AJIEMEHTOB /.
N. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

21

dusnueckue CBOMCTBA
HEMETAJIJIOB. AJIIOTPONUS




HEMETAJUIOB (Ha MpUMepe
KHCJIOpoJia, cepbl, hocdopa
U yTIepo/a)

22

XUMHUYECKUE CBOUCTBA
raJIore€HOB, CEPhI U UX
COCITMHEHUN

23

24

25

XHUMHUYECKUE CBOWCTBA
a3ora, gocdopa u ux
COCIMHEHU I
XHUMHYECKUE CBOWCTBA
yTJIEpOAa, KpEMHUS U UX
COCTUHEHUN
[IpuMeHeHre BaKHEUIINX
HEMETAJIJIOB U UX
COCIMHEHUI

26

27

O06001menue u
cHCTEeMaTH3aInsI 3HaHUH 110
teme «Hemeramnbiy.
Breruucnenus mo
YPaBHEHUSIM XUMUYECKUX
peakuuii u
TEPMOXHUMHYECKUE PACUETHI
[TpakTuueckast paborta No 3.
«Pemenue
AKCIEPUMEHTAIIbHBIX 337124
o Teme "HemeTamisr"y

28

Kontponbnas padota mo
TeMaM «MeTaybhy U
«HemeTtamen)




29

Heoprannueckue u
OpraHUYEeCKUEe KUCIIOTHI.
Heoprannueckue u
OpraHUYEeCKHUe OCHOBAHUS

30

31

32

33

AmpotepHbie
HEOPTraHUYeCKue u
OpPraHMYECKUEe COCTMHEHHUS.
['enetnyeckas cBs3b
HEOPraHUYECKUX U
OpPraHMYECKUX BEIECTB

Ponp xumun B
obecreyeHnu
JKOJIOTUYECKOMH,
JHEPreTUYECKON U
MMHIIEBON OE30ITaCHOCTH,
Pa3BUTHUU MEUITHHBI

[IpencraBnenust 06 oOmUX
HAYYHBIX IPUHITUITAX
MIPOMBIIIIJIEHHOTO
MOJTyYEHUS] BaXKHEHIIINX
BEIIECTB

YennoBek B MHPEC BCIICCTB U
MaTcpHraIoB

34

XUMHS U
3710pOBbEYEIIOBEKA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34













