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MNOACHUTEJIbHASA 3AIINCKA

Paboyas mporpamma 1o XMMHH Ha ypOBHE CpefHero obmiero obpa3oBanusi pa3paboTana Ha
ocaoBe DexepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO6 oOpazoBanuu B Poccuiickoit
@enepanumn», TpeOOBAHUI K pe3ylbTaTaM OCBOCHHUsS (eaepalbHON 00pa3oBaTeIbHON MPOTrpaMMBI
cpennero o6mero oopazopanusi(POIT COO), npencrasiieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctangapte COO, ¢ yuérom Konuenmmm mnpenonaBaHus y4eOHOTO TMpeamMera
«Xumus» B 00pa3oBaTeNbHBIX opranu3zanusix Poccuiickoit deaepanun, pean3yromUuX OCHOBHbBIC
oOpa3oBaTesbHbIE TPOTPAMMBI, U OCHOBHBIX MNOJOXKEHHUH «CTpaTerru pa3BUTHS BOCIIMTAHUS B
Poccuiickoit @eneparuu Ha nepuoa 10 2025 roga» (Pacnopspkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YriyONEHHOTO W3y4eHHsS 3aHUMAeT Ba)XXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOpa3zoBanusi ydammxcss 10-11 xmaccoB. U3ydenwe mipeamera,
peanu3yemMoe B ycIoBHsIX TudGepeHInpoBaHHOTO, MPO(UILHOTO 00YIEHHS, TPU3BAHO 00ECTICUNUTH
00111€00pa30BaTENbHYI0O U OOMIEKYIBTYPHYIO TMOATOTOBKY BBITYCKHHUKOB IIKOJBI, HEOOXOIUMYIO
U aJanTaldd MX K OBICTPO MEHSIONMIMMCS YCJIOBUSIM JKH3HM B COIIMYME, a TakkKe s
MPOJIOJDKEHHST OOYYeHHS B OPraHM3alMUsIX MPOQECCHOHATHLHOTO O0pa30BaHMs, B KOTOPBIX XHUMHS
SIBJISIETCS OJTHOM U3 MPUOPUTETHBIX TUCIUILINH.

B nporpamme no XxumMuu HazHaueHHe MnpeaMera «XHUMHS» IOJy4aeT MOAPOOHYIO
MHTEPOPETAlMI0 B COOTBETCTBHMU C OCHOBomoJarawmmmu nonoxenusmu Proc COO o
B3aMOOOYCIIOBJICHHOCTH TIEJICH, Coep)KaHusl, pe3yJabTaToB O0ydeHUs W TpeOOBaHWUU K YPOBHIO
MOATOTOBKH BBIMMYCKHUKOB. (CBHIIETEIILCTBOM TOMY SIBJISIFOTCSI  CJIEAYIOIIME BBITOJHSEMBIC
MIPOrpaMMOi MO XUMUU (PYHKITUH:

e uH(pOpPMALIMOHHO-METOUYECKas, pealu3alus KOTOpoi oOecreuynBaeT IOIydeHue
MpEJICTaBJICHUsI O IeNisAX, COJAEp)KaHWM, OOIIel cTpareruud OOydeHHs, BOCHUTAHUS U
pa3BUTHUS OOYYAIOMIMXCS CPEACTBAMU MpEAMETa, M3y4aeMOro B pPaMKaX KOHKPETHOIO
npohus;

® OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpas MpeayCMaTpUBAeT OIpeleieHHe: MPUHIIUIIOB
CTPYKTYpUPOBAaHHMS M  MOCIEAOBATEIbHOCTH  HW3Y4YeHHS  y4eOHOro  marepuana,
KOJIMYECTBEHHBIX M KAYEeCTBEHHBIX €r0 XapaKTePHUCTHK; MOJIXOJI0B K (OPMHUPOBAHUIO
COJIep)KaTeIbHOW OCHOBBI KOHTPOJISI U OLEHKM OOpa3oBaTEeNbHBIX JIOCTHXKEHUUN
oOyyaromuxcs B paMKax HTOrOBOHM arTecTaluu B (OpME €AMHOTO TOCYAapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma i yriyOI€HHOTO U3YUEHUS] XUMHHM:



e YCTaHABIMBACT MHBAPHAHTHOE MPEIMETHOE COJIEpXKaHHe, 00sS3aTeNIbHOE Il U3yUCHHUS B
pamMKax OTACTBHBIX MPOQUIIEH, MPEeAyCMAaTPUBACT PACIPENICIICHUE U CTPYKTYPHPOBAHUE
€ro 10 KJIACCaM, OCHOBHBIM CO/Iep>KaTeNIbHBIM JIMHHUSIM/pa3ziesiaM Kypca;

e 1aéT NPUMEPHOE paclpeiesieHue y4eOHOro BPEMEHM, PEKOMEHAYEMOTrO JUIsl U3ydeHUs
OT/CIIbHBIX TEM;

e [IpeaaraeT MpUMEPHYIO MOCJIEI0BATENIbHOCTh U3YyUEHHs] YyUEOHOI0 Marepuaia ¢ yu€ToM
JIOTUKH MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX M MEKIIPEIMETHBIX CBSI3EH;

e JaéT METOJMYECKYI0 MWHTEpHpeTaluio Lejlell M 3agad  M3ydeHHsl I[peiMera Ha
yriyOnEHHOM YpOBHE € YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEAHETO OOIIEro
00pa3zoBaHus, COAEPKATEIHHOM XapaKTEPUCTUKU TUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS
OCHOBHOM 00pa30BaTeNbHON MPOTPaMMBI CPETHET0 O0IIero 0O0pa3oBaHus (JUYHOCTHBIX,
METaNpeaMETHBIX, MPEIMETHBIX), a TaKKe C Y4€TOM OCHOBHBIX BHIOB Yy4eOHO-
MMO3HABATENHHBIX JICUCTBUI 00YUAIOIIETOCS 110 OCBOCHHIO COJICPKAHUS TIPEIMETA.

[To Bcem Ha3BaHHBIM MO3HITUSAM B IIPOrPAMME TI0 XUMHUHU MPETyCMOTPEHA MTPEEMCTBEHHOCTbD C
00y4YeHHEM XMMHH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsA. 3a MpeneIaMu YCTaHOBJICHHOU
MPOrpaMMoOil MO XMMHUU 00sA3aTeNbHOM (MHBAPHAHTHOM) COCTaBISAIONIEH COJEp)KaHUS y4eOHOTO
npenMera «XUMHUA» OCTaETcsl BO3MOKHOCTh BbIOOpA €ro BapHMaTHMBHOW COCTaBIISIOLIEH, KOTOpast
JOJI’KHA OTIPENENIATHCA B COOTBETCTBUU C HANIPABJICHUEM KOHKPETHOTO Mpoduis oOydeHus.

B cootBercTBUHU ¢ KOHIENTyalibHBIMU noJI0keHUsIMU OI'OC COO o0 HazHaYeHUH TPEAMETOB
0a30BOT0 W YyriIyONEHHOTO YpOBHEH B cucteMe audQepeHIMpoBaHHOTO OOYYCHHS Ha YpPOBHE
cpenHero oOmiero o0Opa3oBaHUSI XUMHUSL Ha YpOBHE YIIyOJIEHHOTO HW3yueHUs HampaBlieH Ha
pealin3aluio MPEeeMCTBEHHOCTH C MOCJIEAYIOUIUM 3TaroM MOJyYeHHs] XMMHYECKOro 00pa3oBaHus B
pamMKax M3y4YeHHUsS CHEIHAIbHBIX €CTECTBEHHO-HAyYHBIX W XMMHMUYECKUX AUCHUUIUIMH B By3aX H
OpraHmM3alnusax cpeaHero mnpodeccuoHanbHoro oOpa3oBaHus. B 3Toi cBsI3uM u3ydyeHue mIpeameTa
«XUMHS» OPUEHTHPOBAHO MPEHMYIIECTBEHHO Ha paCIIUpPEHHE U YriayOJieHWe TeOpPEeTUYECKON
MPAKTUYECKON MOATOTOBKH O0YYarOMINXCsl, BHIOPABIIUX OINpenenEHHbIN Mpoduas oOydeHusi, B TOM
Yyclie ¢ MEPCIEeKTUBON MOCIEAYIOIIEr0 MOMYyYeHHUs] XUMHUYECKOr0 OOpa3oBaHUsS B OPraHU3aLUAX
npodeccuoHanbHoro oOpazoBanus. Hapsany ¢ stum, B cBere TtpeboBanuii ®I'OC COO «k
IUTAHUPYEMBIM pe3yjbTaTaM OCBOEHHUS (enepanbHO 00pa3oBaTeNbHONW MPOrPAMMBI CPETHETO
obmiero oOpa3oBaHHs U3yuyeHHE TpeaMeTa «XHUMHS» OPUEHTHUPOBAHO TAaKKe Ha pEIIeHHEe 3a/1ad
BOCIIUTAHUS ¥  COLUMAIBHOTO pa3BUTUs  OOydaromuxcs, Ha ¢GOpMUpOBaHHE y HHX
OOIIEMHTEIUIEKTYaIbHBIX YMEHUW, yYMEHUH palMoHAlU3aluyd Y4eOHOTO Tpyda U 000OIEHHBIX
CIOCO0OB JEATENBHOCTH, UMEIONINX MEX AUCIUIUTMHAPHBIN, HAAPEAMETHBIN XapakTep.

CocrapnsirominMu  ipeiMeTa «XHUMHsD) Ha ypOBHE YIIyONEHHOTO W3YYEHUS SIBISIFOTCS

yrnyonénnele Kypcebl — «Opranuueckass xumus» U «OOmas U HeopraHudeckas Xumus». [Ipu



OTIPE/ICTICHUH TOJXOJ0B K OTOOpY M CTPYKTYPHOW OpraHM3allMd COJICP)KaHHS 3TUX KYpCOB B
nporpaMme 1o XMMHUHM 3a OCHOBY NpuHATHI mosoxkeHust ®I'OC COO o paznuuusx 0a3oBOro u
yrIIyOaEHHOTO YPOBHEH M3YydEHHS IPEIMETA.

OcHoBy cozaepxkanusi KypcoB «Opranuueckast XumMusi» u «O011as 1 HeopraHudecKass XUMHUs»
COCTaBIJISIET COBOKYITHOCTh TPEJAMETHBIX 3HAHWA M YMEHH, OTHOCSIIHUXCA K 0a30BOMY YpPOBHIO
U3ydeHMsl TIpeAMeTa. DTa CUCTEMA 3HAHUM IOJIy4aeT ONpeAeIEHHOE TEOPETHUECKOE JIOIOJIHEHHUE,
MIO3BOJIAIONIEE OCO3HAHHO OCBOMTH CYHIECTBEHHO OONBIINN 00BEM (DaKTOIIOTHYECKOTO MaTepHala.
Tak, Ha yriyOn€HHOM ypOBHE H3ydeHMs IpeaMeTa oOecreueHa BO3MOXKHOCTb 3HAYMTEIBHOIO
yBeNIMUYeHUs! 00bEMa 3HAHUNA O XMMHMYECKUX JIEMEHTaX M CBOWCTBAaX WX COEJAMHEHUN Ha OCHOBE
paciivupeHusi W yriayOJieHus NpeACTaBIEHUH O CTPOEHUM BEIIeCTBa, XUMHYECKOW CBSI3U U
3aKOHOMEPHOCTSIX TMPOTEKaHUS pPEaKIMi, pacCMaTpUBAEMbIX C TOYKHM 3PEHHUSI XUMHUYECKOU
KMHETUKM U TepMOAMHAMUKH. M3yueHue mnepuoanuyeckoro 3akoHa u Ilepumonudeckoil cUCTEMBbI
XMUMHUYECKUX AJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXaHMYECKHUX MPEACTABICHUAX O
CTpPOEHUHM aTtoMa. XHUMHUYECKasi CBSI3b OOBACHSAETCS C TOUKH 3PEHUS SHEPreTHUEeCKHMX U3MEHEHUMN
npu e€ o0pa3oBaHUM M Pa3pyIIEHUH, a TAKKE C TOUKU 3PEHHUS] MEXaHU3MOB €€ 0Opa3oBaHHI.
N3ydeHne TUMOB peakiuil AoMoJHsAeTCs GOPMUPOBAHUEM MPEJICTABICHUN 00 3IEKTPOXUMHUUYECKUX
Ipoleccax U MEKTPOJIN3€e PacIulaBOB U PAacTBOPOB BelIeCTB. B Kypce opraHmdeckoil XMMHMU IpU
PacCMOTPEHUH PEAKLIMOHHOM CHNOCOOHOCTH COENMHEHMH yHensercs 0co0oe BHMMAaHHE BOIPOCAM
00 21eKTPOHHBIX 3(PPeKTax, 0 B3aUMHOM BIIUSHUM aTOMOB B MOJIEKYJ1aX ¥ MEXAHU3MAaX PEAKIIMH.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COAEP)KaHHE KypCOB XMMHHU YIIyOJNIEHHOTO YPOBHS
M3yUYeHMsl I KJIACCOB OIpPeeNEHHOro po¢uis (IJIaBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIONOJIHEHUH K OOIIel cucTeMe MpeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHUE CMEXKHBIE MPEIMETHI.
Tak, HarpuMep, B COAep KaHUU IpeAMeTa AJs KIacCOB XMMHUKO-(U3NYECKOTo npoduiis 6oblioe
3HayeHue OyAyT HMMEThb 3JIeMEHTbl ydeOHOro Marepuasna o obmeil xumuu. [lpu wuzyuenun
IpeaMeTa B JIaHHOM Cllydae akIeHT OyAeT clieslaH Ha OOIIHOCTh METOJIOB MO3HAaHUSA, OOIIHOCTh
3aKOHOB U TEOPUH B XMUMUU U B (U3HKE: aTOMHO-MOJIEKYJISIpHAsl TeOpHsl (MOJIEKYIJIsIpHAs TEOpHs B
¢u3uKe), 3aKOHBl COXPAaHEHMs MAacChl M HHEPruH, 3aKOHbl TEPMOJMHAMUKH, 3JIEKTPOJIN3a,
IIPEJCTABICHUS O CTPOSHHUHU BEIIECTB U JPYroe.

B TO xe Bpems B coJepKaHHUU NpeaMeTa A KIACCOB XMMHUKO-OHMOJOIMYECKOro MpoQuis
OonbIIMI yAenbHBIH Bec OyAeT MMeTh OopraHumyeckas XuMmus. B sTom ciyuae mpenocraBisiercs
BO3MOJKHOCTh /ISl 00jiee 0OCTOSATENIBHOTO PACCMOTPEHHS XMMHUYECKON OpraHM3aluu KIETKH Kak
OMOJIOTUYECKOM CHUCTEMbI, B COCTaB KOTOPOM BXOJAT, K NPUMEpPY, TaKHE CTPYKTYpHBbIE
KOMIIOHEHTBHI, KaK JMIMHUbI, OCIKH, YTIeBOIbl, HyKJIEHHOBbIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHUS
O COCTaB€ M CBOMCTBaxX IPEICTABUTENIEH OCHOBHBIX KIACCOB OPraHMYECKHUX BELIECTB CIYyXKaT

OCHOBOM JIJIs1 HU3YUYCHU CYINIHOCTH IPOUCCCOB (1)OTOCI/IHTC33., AbIXaHHs, NTUIICBAPCHU.



B mane ¢GopMupoBaHHs OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUS OOLICHAYYHBIX
METO/IOB MO3HAHUSA U OIIbITa IPAKTHUUYECKOTO NMPUMEHEHHUS HAyYHBIX 3HAHUN M3ydEHHME IIpeaMeTa
«XUMHA» Ha YrIyOJIEHHOM YpPOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBS3SIX C Y4eOHBIMU
IpeaMeTaMy, BXOJSIIMMHU B COCTaB MPEAMETHBIX oOnacteil «EcTecTBEeHHO-HAy4YHBIE MPEAMETHI»,
«MaremaTka 1 “”HpopMaTHKa» U «Pycckuil A3bIK U JIUTEPATYPa».

[lpu m3ydeHun ydeOHOrO mpenMeTa «XWMHS» Ha YIIyOIEHHOM YpOBHE TakKe, KaKk Ha
YpOBHE OCHOBHOIO U cpeaHero obOmiero oOpa3oBanusi (Ha ©0a30BOM ypOBHE), 3agadeid
MEPBOCTETIEHHONW 3HAYMMOCTH SBISIETCS (POPMUPOBAHME OCHOB HAayKH XHUMHH Kak oOiacTu
COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTHUUECKOM JAEATEIbHOCTH YeJIOBEKa U OJJTHOTO U3 KOMIIOHEHTOB
MUPOBOH KynbTyphl. PemieHue 5Toil 3agauum Ha YriayOJ€HHOM YpOBHE H3y4€HHUs IpenMera
MIPENIoaraeT pean3almio TaKuX Helel, Kak:

e (opmupoBaHuE MpEACTaBICHUI: O MaTepUaTbHOM €JUHCTBE MHpPA, 3aKOHOMEPHOCTIX U
MM03HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE€ XUMUU B CUCTEME €CTECTBEHHBIX HayK U €€
BeIylieil poiu B OOecrneuyeHUH YCTOWYMBOTO pPAa3BUTHUS YEJIOBEUECTBA: B peEIICHUU
mpoOeM SKOJOrMYecKOod, SHEepPreTM4YecKod W MHUIEeBOl 0e30macHOCTH, B pa3BUTUU
MEJUINHBI, CO3/IaHUU HOBBIX MaTe€pHaJlOB, HOBbIX MCTOYHUKOB AHEPIUH, B 00eCHeUeHNUN
PalMOHAIBLHOTO TPHUPOAOIOIIBL30BaHUs, B (OPMUPOBAHUUM MHUPOBO33PEHUS U 0O0IIen
KYJIbTYpbl 4YEJIOBEKa, a TaKK€ HKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpene;

® OCBOCHHME CHCTEMBl 3HAHUM, JEXKallUX B OCHOBE XUMHUYECKOW COCTaBIISAIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa: (PYHAAMEHTAJIbHBIX MOHSATUI, 3aKOHOB M TEOpUI
XUMHUHU, COBPEMEHHBIX NPEICTAaBICHUA O CTPOCHMM BEIIECTBA HA PAa3HbIX YPOBHAX —
aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAaJIMOJIEKYJIIPHOM, O TEPMOJAUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUS XMMHUUYECKHX PEaKUUd, O XHUMHUYECKOM
pPaBHOBECHH, pAcCTBOpaX M IUCIEPCHBIX CHCTEMax, 00 OOIMX HAy4YHBIX MPUHIUIAX
XUMHUYECKOTO NMPOU3BOJICTBA;

e (QopmupoBanue y o0Oy4aromMXCcsi OCO3HAHHOIO IOHUMAaHHS BOCTPEOOBAHHOCTH
CUCTEeMHBIX XUMHUYECKHUX 3HAHUH U1 OOBSICHEHHS KIIOYEBBIX HACH H Mpodiem
COBPEMEHHOM XMMHH, JUId OOBSICHEHUS M NPOTHO3UPOBAHUS SBJICHUH, HMEIOIIUX
€CTECTBEHHO-HAYYHYIO MIPUPOJTy; ITPAMOTHOTO pelleHus MpoOieM, CBA3aHHBIX C XUMUEH,
MIPOrHO3UPOBAHMS, aHAIW3a W OLEHKU C TMO3MLIMH HKOJIOTHYECKOH 0e30macHOCTH
MOCHEACTBUI OBITOBOM M MPOU3BOJCTBEHHOW JEATENbHOCTH 4YeNOBEeKa, CBA3aHHOW C
XUMUYECKUM MTPOU3BOICTBOM, HCIIOJIb30BAaHUEM U NepepabOTKON BEIECTB;

e yruyOJeHHe TMPeJICTaBICHUM O HayyHBIX METOJaX IIO3HAaHUS, HEOOXOIUMBIX JUIs

HpI/IO6peTCHI/I$I yMCHHf/'I OPUCHTUPOBATLCA B MUPEC BCUICCTB U OOBSICHEHHSI XMMUYECKUX



SIBJICHUHM, UMEIOIIUX MECTO B IIPUPOJE, B IIPAKTUYECKON JNEATEIBHOCTH U IIOBCEAHEBHOMN

KH3HH.

B nmnane peanu3zanmu nepBOOYEPEIHBIX BOCTIUTATEIBHBIX U PA3BUBAIOIINX (DYHKIMHA LIETOCTHOMN

CHCTEMBI CpeJHEro oOIiero o0pa3oBaHUs MPH HU3YYEHHUH IpeaMeTa «XUMUs» Ha YriayOonéHHOM

YPOBHE 0CO0YIO aKTyaJIbHOCTh MPUOOPETAIOT TAKKUE IIEJIM U 33/1a4H, KaK:

BOCIIMTaHUE YOSKIEHHOCTH B MMO3HABAEMOCTH SIBICHUH MPHUPOJIBbI, YBAKECHUS K MPOLIECCY
TBOPYECTBA B O6JIaCTI/I TCOPCTUUCCKHUX W MPHUKITAIAHBIX I/ICCJIGILOBaHI/Iﬁ B XHWMMHH,
(dbopMupoBaHHEe MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU,

pa3BUTHE MOTHBAIIMM K OOYYEHHIO M TO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMUTAHUIO HA OCHOBE YCBOEHMSI 00I1€YETIOBEYECKUX [IECHHOCTEM;

Pa3BUTHUC MMO3HABATCIBHBIX UHTCPECOB, HHTCIIJICKTYAJIbHBIX U TBOPUCCKUX cnocoOHocCTEl
oOyuaronuxcs, GOpMHUPOBAHNE Y HUX CO3HATEIHLHOTO OTHOIICHUS K caMOOOpa30BaHUIO U
HETIPEPHIBHOMY OOpa30BaHUI0 KaK yCIOBHUIO YCIENIHOW Mpo(eCCHOHATBHONW U
O6HIGCTBGHHOI\/’I ACATCIIBHOCTH, OTBECTCTBCHHOI'O OTHOLICHHUA K CBOEMY 3O0POBBIO U
MOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

dbopMHUpOBaHME YMEHHMH U HaBBIKOB pa3yMHOTO IPHUPOJIOINOJIB30BAHUS, Pa3BUTHE
9KOJIOTMYECKOM KYJIbTYpHI, npuoOpereHue OTIbITa 00LIECTBEHHO-I0JIE3HON

9KOJIOTHYSCKOM JACATCIBbHOCTH.

OO011ee 4ncIo 4yacoB, MPEAYCMOTPEHHBIX ISl U3yYEHUSI XUMUU Ha YrIyOJIEHHOM YPOBHE CPETHETO

obmero oopa3oBanus, cocraBisier 204 gacos: B 10 kiracce — 102 vaca (3 yaca B Henenmo), B 11

knacce — 102 gaca (3 gaca B HeJeInio).



COJEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckune 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer u 3HaUE€HUE OPraHUYECKON XUMHUH, IPEICTABICHUE O MHOTOO0Opa3uH OPraHuYeCcKuX
COCIMHEHU .

DNEeKTPOHHOE CTPOEHHE aroma yIrjiepojJa: OCHOBHOE U BO30YKIEHHOE COCTOSIHMS.
BaneHTHble BO3MOXKHOCTH aTroMma yriepoia. XUMHUYEcKas CBSA3b B OPraHUYECKUX COETUHEHMSX.
Tunel rubpuauzanuu aTOMHBIX opOuTanei yriaepojga. MexaHu3Mbl 00pa3oBaHHUs KOBaJEHTHOM
CBs3M (OOMEHHBII M TOHOPHO-aKLENTOPHBIN). THIbl nepekppiBaHUsI aTOMHBIX OpOUTanel, o- U m-
cBs3u. OpuHapHas, JBOWHAas W TpouHas CBs3b. CHocoObl pa3pbiBa CBs3ed B MOJIEKYJax
oprannyeckux BemiecTB. [loHsTHE 0 CBOOOHOM paauKaie, Hykieopuse u eKTpodue.

Teopuss crpoeHuss opraHudeckux coeauHeHuit A.M. byriaepoBa u  coBpeMEHHBIE
MIPEJICTaBJICHUS] O CTPYKTYype MOJIEKYN. 3Hau€HUE TEOPUU CTPOCHUS OPraHMYECKUX COETUHEHHI.
Mounekynsapuele ¥ CTpyKTypHble (Gopmynbl. CTpykTypHble (QOpPMYIbl pa3IWYHBIX BUJOB:
pa3BépHyTas, CokpauiéHHas, ckeneTtHas. 3omepus. Buapl u3oMepuu:  CTpyKTypHas,
MPOCTPAHCTBEHHAA. ODJEKTPOHHbIE dA((dEeKTbl B  MOJIEKyJaX OpPraHUYeCKUX COEIUHEHHM
(MHIYKTUBHBIN 1 ME30MEPHBINA dYDPEKTH).

[IpencraBienne o kiaccupuKkalud opraHudeckux BemiecTB. [loHaTHe o GyHKIMOHATHHOU
rpynmne. ['omosorusa. ['omonorudeckue psiapl. CucreMaTudeckass HOMEHKIATypa OpraHMYeCKHX
coemuaeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIIbHBIX MPEICTABUTEIICH.

OcobenHoctu u KIacCU(pUKAIUsl  OpPraHUYecKUX  peaklui. OxucauTeNnsHO-
BOCCTaHOBUTEJIbHBIC PEAKIIMH B OPTaHUYECKON XUMUHU.

DKCIIepUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M HMX MPEBPALICHHUI: O3HAKOMIICHUE C
oOpa3liaMu OpPraHWYECKUX BEIECTB M MaTepuaiaMd Ha HUX OCHOBE, OIBITHI MO MPEBPALICHHIO
OpraHMYECKUX BEIIECTB MPU HArpeBaHUU (TUIaBIeHHE, 0OYTIUBAaHUE U TOPEHHE), KOHCTPYUPOBAHUE
MOZENEN MOJIEKY OPraHUYECKUX BEIECTB.

Yraesoaopoasl.

Ankanbl. ['omosornyeckuil psii ankaHoB, oOmas (opMmynaa, HOMEHKIATypa U H30MEpHs.
DJIeKTPOHHOE U HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY] aJKaHOB, SP3-ruOpHIM3allis ATOMHBIX

opOuTaneit yriepoja, o-cBsi3b. u3nueckue CBOMCTBA aKaHOB.



XUMHYECKUE CBOMCTBA aJKAHOB: PEAKUMM 3aMEIIEHUs, U30MEPU3ALNU, AETUIPUPOBAHUS,
LUKIIU3al1Y, TUPOJIN3a, KPEKUHTa, TopeHus. [IpencraBieHe o MexaHu3Me peakiuil paJuKalbHOTO
3aMeleHusl.

Haxoxnenue B npupose. CriocoObl NOTy4eHUs! M IPUMEHEHUE aJIKAHOB.

Huknoankanel. O6mas ¢opMyna, HOMEHKIaTypa U u3oMmepus. OCOOCHHOCTH CTPOCHUS H
XAMHYECKUX CBOUCTB MayblX (IUKIOMPOTAH, UUKIOOYTaH) W OOBIYHBIX (IMKJIOTICHTAH,
LUKJIOTEKCaH) NUKJIOATKaHOB. CriocoObl OJIyUeHHS U MPUMEHEHHUE [TUKIOAIKAHOB.

Ankensl. ['oMoornueckuii psiji alkeHOB, oOmias Gopmysa, HOMEHKIATypa. DICKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alIKeHOB, SP°-rHOpUIN3aIMs aTOMHEIX OpOHTalel yrieposa,
o- u m-cBsi3u. CTpyKTypHass U reomeTrpuyeckas (Luc-TpaHc-) uzomepus. dusznueckrue CBOHCTBa
QJIKEHOB. XMMHYECKHE CBOICTBA: peaklUu NPUCOEIMHEHUS, 3aMELIECHUs B O-TIOJIOKEHHE IpH
JIBOMHOM CBSI3H, IOJMMepu3alyu 1 okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHBIE peakiuu
Ha JBOWHYIO CcBs3b. CIOCOOBI MOTy4EHUsI U TPUMEHEHUE AJIKEHOB.

AnKaJIueHsl. Knaccudukanus aJKaJUEHOB (compsix€HHBIE, W30JIMPOBAHHBIE,
Kymyaupogantvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XMUMUYECKUX CBOMCTB COMPSIKEHHBIX
nueHoB, 1,2- u 1,4-nmpucoenuuenue. [lomumepusanust conpsokEHHBIX UeHOB. CIOcoOBI OTyYeHUs
Y IPUMEHEHNE aJIKaTUEHOB.

Anxunbpl. ['oMonornyeckuil ps aakWHOB, 00ImIas ¢GopMmyrna, HOMEHKJIATypa M H30MEpHS.
DNEeKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AJIKHHOB, SP-TUOpUIM3AIUsi ATOMHBIX
opOutaneit yriaepoga. PuU3MYECKHE CBOWCTBA QJIKWHOB. XHWMHYECKHE CBOMCTBA: pPEAKIUU
MIPUCOEANHEHUS, TUMEpPU3AlMM U TpUMEpHU3aluu, OKHCIEeHHs. KHUCIOTHBIE CBOWCTBA aJKUHOB,
MMEIOIUX KOHIIEBYIO TPOWHYIO CBsA3b. KauecTBeHHBIE peaklUd Ha TPOWHYIO CBsA3b. CrocoOsbl
MOJIY4YEHUS U IPUMEHEHUE aJTKUHOB.

ApoMartudeckue yriieBoJopoj bl (apeHsl). ['omonoruueckuid psig apeHoB, obOmas (opmyrna,
HOMEHKJIATypa M H30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OEH307a.
du3nyecknue CBOMCTBA apeHOB. XHMMHUYECKHE CBONCTBA OEH30Jla U €ro TOMOJIOTOB: PEaKIUuu
3aMeleHuss B OCH30JbHOM KOJIBIIE W YIJIEBOJOPOJHOM paJuKalle, PEaKuu MPUCOSAUHEHUS,
OKHUCJIEHHE roMoJioroB O6eHsona. [IpencraBienne 00 OpUEHTUPYIOIIEM JIEHCTBUM 3aMeCTUTENEH B
O€H30JIbHOM KOJIblIE€ Ha MPUMEPE alIKWIbHBIX PaJNKaIOB, KapOOKCHILHON, THAPOKCUIIBHOM, aMUHO-
U HUTPOTPYNNBI, aTOMOB rajoreHoB. (OcCOOEHHOCTM XHWMHYECKHX CBOWCTB  CTHpOJIA.
[Tonmumepu3anus ctuposia. CrocoObl NOTYYEeHUS ¥ TPUMEHEHHE apOMaTHYECKUX YTIIeBOI0POIOB.

[Tpupousiii ras. IlonyrHslie HedTsHbIe ra3sl. HedTh 1 e€ npoucxoxaenue. KameHHsbli yroib
U IPOAYKTHI ero nepepadoTku. CriocoObl mepepaboTki HeYTH: eperoHka, KpeKUHT (TepMUYECKUH,
KaTaJuTHaeckuit), pudopmunr, nupoius. IIpoaykTsl mepepaboTku He(TH, UX MpPUMEHEHHE B

MMPOMBIIIJIICHHOCTHU U B 6BITy.



I'enernueckas cBsA3b MEXIY PA3IMUHBIMU KJIACCAMH YTJIEBOJOPOJIOB.

DONEKTPOHHOE CTPOEHHME TaJOr€HIPOU3BOAHBIX YIJIEBOAOPOJOB. Peakuuu 3amenieHus
rajJJloreHa Ha THMJIPOKCOIpPYIIly, HUTPOIrpYyIIly, LHAHOTPYIIy, amuHorpynmy. JlelictBue Ha
rajJoOreHNpoOM3BOJIHBIE  BOJHOIO M COUMPTOBOTO  pacTBopa  WENOYM.  B3aumopencTBue
JUTajJoreHaJIkaHOB C MarHueM M UUHKOM. [loHATHe O MeTamioOpraHuyYecKuX COEIUHEHMSIX.
Hcnonb30BaHue TajJOreHNPOU3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHHKE M IIPU CHUHTE3€
OpraHMYECKUX BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHUS BELIECTB UM UX [PEBpallleHUuil: Hu3ydyeHHue
(u3NYECKUX CBOWCTB YIJIEBOJOPOAOB (pacTBOPUMOCTH), KaUECTBEHHBIX PEaKIUi YIJIeBOJOPOJIOB
pa3nuuHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHOW WJIM HOJHOM BOJBI, pacTBOpa MepMaHraHara
KaJlis, B3aMMOJICHCTBHE alleTUJIeHAa C aMMHAYHBIM pacTBOpOM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapy)XeHHE yIJieposia U BOJOPOJa B OPraHUYECKUX BEIECTBAX, MOJYyYEHHE ITUIIEHA U U3yYEeHHE
€ro CBOMWCTB, o3HaKomiieHHe ¢ kojutekiusmu «Hedtb» u «VYromwsy, ¢ oOpasmamu IuiacTMacc,
KaydyKOB M pE3UHBbl, MOJEIMPOBAHUE MOJEKYJ VYIJIEBOJAOPOJOB U TaJIOT€HIIPOU3BOIHBIX
YTJI€BOAOPOIOB.

Kucaopoacoaep:xanme oprannyeckue coeinHeHUs.

[IpenenbHble 0qHOATOMHBIE CIUPTHL. CTpOeHHE MOJIEKY (Ha MPUMEPEe METaHOJIa U 3TAHOJIA).
I'omonoruueckuit psia, oOmas popmyna, U30Mepusi, HOMEHKIIATypa U Kiaccuukanus. Ouznyeckue
CBOJCTBa MpeeibHbIX OJHOATOMHBIX CIUPTOB. BogopoaHbIE CBSI3UM MEXIy MOJIEKYyJIaMU CIUPTOB.
XUMUYECKHE CBOMCTBA: peaklUMM 3aMelleHus, JAETHApaTallli, OKHUCICHHUS, B3aUMOJEHUCTBHE C
OpraHMYeCKMMU W HEOpPraHWYeCKUMHU KuciaoTtamu. KaudecTBeHHas peakiusi Ha OJHOATOMHBIE
cnupthl. JleficTBME O3TaHOJIa W METaHOJa Ha OpraHu3M uenoBeka. CrocoObl MOJIydeHUs u
MIPUMEHEHHE OJTHOATOMHBIX CITUPTOB.

[Ipocteie »¢upbl, HOMeHKIaTypa U uzomepus. OCOOEHHOCTH (DU3MUECKUX U XUMUYECKHX
CBOWCTB.

MHoOroaToMHbBIE CIHUPTHl — JTUICHTIUKONb M TriuiepuH. Dusnueckne M XUMUYECKHE
CBOMCTBA: pEaKIUU 3aMEIIEeHUs, B3aUMOJICHCTBHE C OPraHUYECKUMU M HEOPraHUYECKUMU
KHCIIOTaMH, KAauyeCTBEHHas peaklds Ha MHOTOaTOMHBIE crupThl. lIpencraBienue o MexaHHu3Me
peakuuii Hykineo(mIbHOro 3aMelieHus. JlelictBue Ha opranusM 4desnoBeka. CriocoObl MoyydeHus 1
MIPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enoisi. CTpoeHHe MOJIEKYJbl, B3aUMHOE BIHMSHHME T'MJPOKCOTPYNIbI M OEH30JBHOTO s/pa.
@dusnueckue cpoicTBa (¢eHona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (eHona. KauecTBeHHbIE
peakuuu Ha ¢enon. Toxcuunocts (enona. CrocoObl MoJydeHMS M TNpPUMEHEHHE (eHoa.

denonopmanbaeTuaHAs CMOJIA.



KapOoHubHBIE COSTMHEHUS — ANIBJICTH/IBI M KETOHBI. DIIEKTPOHHOE CTPOCHHE KapOOHHMIILHOM
rpynmbl.  ['oMosioruyeckue psabl  ajdbJACTUAOB M KETOHOB, oOmas Gopmyna, u30Mepus u
HOMEHKJIaTypa. PU3NUECKUuEe CBOMCTBA aJbJECrMJ0B U KETOHOB. XMMUYECKUE CBOMCTBA albIETUI0B
U KETOHOB: peakuuu mnpucoeAuHeHus. OKHUCIEHHE allbJIETHA0B, KAayeCTBEHHBIC pPEaKIUUd Ha
anbaerupl. CriocoObl MOTYYEHUS U IPUMEHEHUE albACTUIOB U KETOHOB.

OnHOOCHOBHBIE TpeJesibHble KapOOHOBbIE KHUCIOTB. OCOOEHHOCTH CTPOEHUS MOJEKYI
KapOOHOBBIX KHCJIOT. M3omepus u HOMEHKIaTypa. DU3NYECKHUE CBOHCTBA OJHOOCHOBHBIX
MpeAeIbHBIX KapOOHOBBIX KHUCIIOT. BomopoaHbie CBsI3U MEXIAy MOJICKYJIaMU KapOOHOBBIX KHCIIOT.
XUMHYECKHE CBOMCTBA: KHUCIOTHBIE CBOWCTBA, PEAKIUS ATEPUPUKALNH, PEAKIHH C y4aCTHEM
yriieBoIOpoiHOTO  pajukana. (OCOOEHHOCTH CBOWCTB MypaBbHMHOW KUCHOTHL. [loHsiTHE O
MPOU3BOIHBIX KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(pupax. MHorooOpasme kKapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HENPENENIbHBIX U apOMATUYECKMX KAapOOHOBBIX KHCIOT, TUKapOOHOBBIX
KHCJIOT, THJIPOKCUKAPOOHOBHIX KHCJIOT. lIpemcraBurenn BBICIIMX KapOOHOBBIX  KHCIIOT:
CTeapuHOBas, NAJIbMUTUHOBAS, OJIEUHOBAs, JUHONE8As, JUHONEH08as KUCIOThl. CrocoOsbl
MOJTy4YCHUS U IPUMEHEHNE KapOOHOBBIX KUCTIOT.

Crnoxwusie >¢upsl. ['oMonornueckuit psa, obmas dopmyna, U30Mepus W HOMEHKJIATypa.
DuU3NYECKNE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U IIEJIOYHOM Cpee.

Kuper. Ctpoenne, ¢uznueckne M XUMHYECKHE CBOWCTBA YKHUPOB: THAPOJHM3 B KHUCIOW W
mesioyHoi cpepe. OCOOEHHOCTH CBOWCTB >KMPOB, COJEPKALIMX OCTATKU HEMPEIeNbHBIX >KHUPHBIX
KUCHO0T. JKUpsl B IPUPOIE.

MBpBLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OO6mas xapakrepuctuka yrieBojnoB. Kraccudukanuss yrieBogoB (MOHO-, [U- H
nosivcaxapuabl). MoHocaxapuIpl: TIIOKO3a, (pyKTo3a, ramakrosza, pubosa, [ne30Kcuprbo3a.
®u3nueckue CBOMCTBA M HaxoxJeHue B npupoje. Dorocunre3. XUMHUUECKHE CBOMCTBA TIIFOKO3BI:
pEaKIuu ¢ y4aCTHEeM CHUPTOBBIX U aJbJACTUAHON TPYII, CIIUPTOBOE U MOJIOYHOKHUCIOE OpOoXKEeHHeE.
[IpuMeHeHne TIIOKO3bI, €€ 3HAU€HHE B KU3HENEATEIbHOCTU OpraHusMa. J(ucaxapuabl: caxaposa,
MajibTO3a W JIaKTo3a. BoccTaHaBinuBaronye W HEBOCCTaHABIMBAKOILIME AMcaxapuabl. ['maponus
nucaxapunoB. Haxoxnenue B npupone u npuMmeHeHue. [lonmucaxapuipl: Kpaxmasi, TJIMKOI€H U
nesuttonosa. CTpoeHue MakpoMOJIEKyJl KpaxMmala, TIMKOTeHa U 1EeJUTI0N103bl. PU3nuecKre CBOMCTBA
Kpaxmajia U LEeJUI0I03bl. XUMHYECKHE CBOMCTBA Kpaxmala: TMAPOJIN3, KAUYECTBEHHAs PEaKLHs C
noaoM. XHUMHUYECKHUE CBOMCTBA LIEJUTIONIO3bI: THAPOIIN3, MOTydYeHne d3PUPOB LeTtoNno3bl. [ToHsTHE
00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCHepUMEHTAIbHbIE METOJbl W3y4YEHHUs BEHIECTB W MX MPEBPAILECHUN: pPaCTBOPUMOCTH
pa3IMYHBIX CIUPTOB B BOJE, B3aUMOJICHCTBHE ITAHOJIA C HATPUEM, OKHCIIEHUE 3TUIIOBOTO CIIUPTA B

aJIbACTU]] Ha paCKaﬂéHHOﬁ MEIHOM ITPOBOJIOKE, OKHUCJIICHUEC DTUJIOBOTO CIIMPTA AUXPOMATOM KaJIHA



(BO3MOYKHO HCIOJb30BAaHUE BUACOMATEPHUATIOB), KAueCTBEHHBIE pEaKUUMU Ha ajabAeruibl (c
ruapokcuaoM auammuncepeodpa(l) u runpoxcunom menu(ll)), peakuus raunepuna ¢ rTUIAPOKCUIOM
meau(ll), xumuueckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJECICTBHE pacTBOpa
IoKo3pl ¢ ruapokcuaom  menu(ll), B3aumopeiicTBue Kpaxmaiza € HMOJOM, pEILIEHHE
AKCMEPUMEHTAIBHBIX 3a/ad 1Mo TeMaM «CrupTel U GeHonb, «KapOoHoBbie KHCIOTH. CII0KHBIE
pHUPBI».

A3oTcoaep:kamye OprainyecKkne coeANHeHusl.

AMMHBI — OpraHUYecKue MPOM3BOAHbIE aMMHaka. Kimaccudukanust aMuHOB: anudaTuaeckue
U apoMaTHuYecKue; MepBUYHBbIE, BTOPUUHbIE U TpeTHuHble. CTpoeHue MoJjekys, odmas gopmyina,
M30Mepusi, HOMEHKJIAaTypa W (U3UYECKHE CBOWCTBA. XUMHUYECKOE CBOMCTBA alid(haTUUECKUX
aMHUHOB: OCHOBHbBIE€ CBOMCTBA, AJIKWJIMPOBAHKE, B3aUMOJECHCTBHE NIEPBUUHBIX AMUHOB C a30THCTOM
kuciaotoi. Conu alKUIIaMMOHHS.

AHWINH — TpeAcTaBUTENb aMMHOB apoMaTudeckoro psaa. CtpoeHue aHwinHa. B3aumHoe
BIIMSIHUE TPYNI aTOMOB B MoJieKyne aHWwiInHa. OCOOEHHOCTHM XMMHUYECKUX CBONCTB aHUJIMHA.
KauectBennsle peakiuu Ha aHWIMH. CriocoObl MOTY4YEeHUS U PUMEHEHUE anu(aTuyecKuX aMUHOB.
[Tonyuenue aHmIMHA U3 HUTPOOEH3071a.

AmuHokucnotel. HomeHnknarypa u nsomepus. OTAenbHbIE IPEICTABUTENIN O-aMUHOKHUCIIOT:
[VIMIWH, aJTaHuH. PU3nYecKkre CBOMCTBA AMUHOKHUCIOT. XMMHYECKUE CBOWCTBA aMUHOKHUCIOT KakK
aM(pOTEepHBIX OPraHMYECKUX COCAUHEHMM, Peakius MOJUKOHJEHCAIMH, 00pa3oBaHue MENTHIHOMN
cBs3U. buonornyeckoe 3HaueHne aMUHOKUACIOT. CUHTE3 U TMIPOJIA3 NENTHAOB.

benku kak npupoansie nonuMepsl. [lepBuyHas, BTOpUUHas U TPETUYHAS CTPYKTYypa OENKOB.
XUMHYEeCKHE CBOMCTBA OENKOB: THIPOJIN3, ACHATypalusl, KaYeCTBEHHbIE peaklUy Ha OeJKu.

DKCrepuMEHTAIbHBIE METO/Ibl M3Y4YEeHHsI BEIIECTB M MX MPEBpallleHuil: pacTBOpeHre OeIKoB
B BOJIe, JEHaTypanusi OENKOB MpU HarpeBaHUU, IBETHbIE peakuuu Ha OCJIKH, peIIeHHe
SKCIIEPUMEHTANIbHBIX 337a4 M0 TeMaM «A30TCOoAepKalue OpraHUYeCKUe COCAUHEHUS» U
«Pacnio3HaBaHue OpraHUYECKUX COCTUHEHUI.

BricokomosieKyJIsIpHBbIE COCAUHEHHS.

OCHOBHbBIE TIOHATHS XHMHHM BBICOKOMOJIEKYJISIDHBIX COEOUHEHUN: MOHOMEp, IOJIUMEp,
CTPYKTYPHO€ 3BEHO, CTENEHb MOJUMEPU3ALINH, CPEIHSSI MOJIEKYsipHast Macca. OCHOBHbIE METObI
CUHTE3a BBICOKOMOJIEKYJIAPHBIX COEUHEHUN — NOJMMEpHU3alis U MOJUKOHICHCAIUS.

[Tonmumepnsie Matepuansl. [ImacTMacchl (MONMUATHIICH, TOTUIPOIIICH, MOJUBUHUIXIOPHI,
MOJIUCTUPOJ, TOTUMETHIMETAKPUIIAT, MOJTUKApOOHATHI, MOMUATHIeHTepedTanaT). YTuausamus u
nepepaboTKa MIacTuKa.

DnacToMephl:  HATYpalbHBIM  KaydyK, CHHTETHUYECKHE Kayuyku (OyTaaueHOBBI,

XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.



Bonokna: HarypajibHble (XJIOIIOK, IIEPCTh, HIENK), MCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAlPOH U JIABCaH).

[Tomumeps! cnenuaabHOTO Ha3HAYeHHS (Te(IOH, KeBiap, AIEKTPONPOBOJSAIINE TOJIUMEPHI,
OunopasiaraeMbie MMOJMMEPHI).

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHHs BEIIECTB M MX IPEBPALICHUI: O3HAKOMIIEHUE C
oOpa3maMu TPHUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH, IJJACTMAcC, KaydyKOB, peEIICHHUE
SKCIEPUMEHTAJIbHBIX 331a4 10 TeMe «Pacro3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3amaum.

Haxoxnaenue MonexkyiasipHONH (GOpMysbl OPraHMYECKOro COEAMHEHHUS M0 MAacCCOBBIM JOJISIM
AJIEMEHTOB, BXOJIIMX B €r0 COCTAaB, HAXOXKJEHHE MOJEKYISIPHOW (QOPMYNbI OpraHMYECKOro
coeMHEHUS 10 Macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BEIIECTBA (Macce, 00bEMY)
MPOJIYKTOB pEaKUuu W/WIK HCXOJHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (OopMyIibl
OpraHMYECKOTO BEIeCTBA HAa OCHOBE €ro XUMHYECKHX CBOMCTB WM CIOCOOOB MOJIy4eHHS,
OTpe/ieNieHUE JI0JIU BBIXOJA MPOJIyKTa PEAKIIMH OT TEOPETUUYECKH BOZMOYKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanmu3anus MexXnpeaMeTHBIX CBA3€H IPU U3yYEHMM opraHudeckoi xumuu B 10 kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJIb30BAHWE KaK OOIIMX €CTeCTBEHHO-HAay4YHBIX MOHATUM, TaKk U
MOHATHH, MPUHSTHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO011ue ecTecTBEHHO-HAYUHbIE TOHATHS: SBJICHUE, HAYYHBIA (DaKT, TUIIOTE3a, TEOPUSs, 3aKOH,
aHallM3, CHHTEe3, Kiaccu(uKauusg, HaONIOJeHue, U3MEpPEeHHe, OKCIEPUMEHT,  MOJEIb,
MOJENUPOBAHUE.

®duzrka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEHTPOH, MOJIEKYJIa, SHEPTeTUYECKHI YPOBEHb,
BEIIECTBO, Tello, 00BEM, arperarHoe COCTOSHHME BeIIeCTBA, (U3NYECKHE BEITUYHMHBI, €IMHHIIBI
U3MEepeHusi, CKOPOCThb, IHEPIHsl, Macca.

buonorus: kinerka, opraHusM, ’KocucTeMa, Ouocdepa, Meraboiau3M, HaclIeJACTBEHHOCTD,
aBTOTPO(HBIH W TeTEPOTPOPHBIM THUI THTAHUSA, OpoKeHHe, (OTOCHHTE3, JbIXaHUE, OCJKH,
YTJIEBO/IbI, )KUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOTIAEMBbIE, TOTUIHBO.

TexHosorusi: MUIIEBbIE MPOIYKTHI, OCHOBBI PAlIMOHAILHOTO MUTAHUS, MOIOIIME CPEICTBA,

MaTepuajibl U3 UCKYCCTBECHHBIX U CUHTCTUYICCKHUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.



Atom. CoctaB aToMHBIX sjaep. XUMHUUeCKUM 31eMeHT. M3oTonbl. CTpoeHHE 37eKTPOHHBIX
000JI0YEeK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUIECKUE YPOBHH U MOTyPOBHU. ATOMHBIE OpOUTAIH.
Kiaccudukaruss XaMHUYECKUX AIIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnipenenenue 3neKTpOHOB 1O
aTOMHBIM OpOUTAISAM. DJEKTPOHHBIE KOH(PHUIYpAallMM aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO
MEPUOIOB B OCHOBHOM U BO30YKIEHHOM COCTOSHHH, JJIEKTPOHHBIE KOH(MUTYpallii HOHOB.
DNEeKTPOOTPULIATEIIEHOCTb.

[lepnognueckuit 3akoH u Ilepuoguueckas cucremMa XuMUYECKHX dieMeHToB J[M.
MenneneeBa. CBsi3b nepuoAndYecKoro 3akoHa u [lepuoanyeckoil cUCTEMbl XUMHUYECKUX AJIEMEHTOB
C COBPEMEHHOW TEOpHEH CTPOCHHsSI aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHS CBOMCTB XUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB M0 IpyMHnaM U rnepuojiaM. 3HaueHUe
nepuoandeckoro 3akona J1.11. Menneneena.

Xumuyeckasi CBs3b. BuIbl XMMHUYECKOW CBSA3U: KOBAJEHTHAs, HWOHHAS, METAJUIMYECKAas.
MexaHu3mbl 00pa30BaHNs KOBAJIEHTHOM CBSI3U: OOMEHHBINM U JIOHOPHO-AKIENTOPHBIN. DHEprus u
JuiMHa CBsi3H. [lonsipHOCTH, HAINpPaBIEHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOW CBs3W. KpaTHbie
cBsi3U. BonopoaHas cBsa3b. MexMONIEKyIsIpHbIE B3aUMOICHCTBHUS.

BasleHTHOCTD M BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBsI3b 2JIEKTPOHHOW CTPYKTYPBI MOJIEKYJI
C UX TEOMETPUUYECKUM CTPOEHHEM (Ha IpUMeEpe COeTMHEHUI JIEMEHTOB BTOPOT0 Mepro/ia).

[IpencraBnenne 0  KOMIUIEKCHBIX — coeauHeHHsX. (CocTaB  KOMIUIEKCHOTO — HOHa:
KOMILJIEKCOOOpa3oBareib, JMraHibl. 3HAUCHHE KOMIUIEKCHBIX coeauHeHud. [lonstue o
KOOPAMHAIMOHHOW XUMUU.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. THIbI KPUCTAIIIMYECKUX PEIIETOK
(CTpYKTYp) U CBOMCTBA BEIIECTB.

[lonarue o mucnepcHbIx cucrteMax. MctuHHble pacTtBopsl. lIpencraBieHne 0 KOJUIOMIHBIX
pactBopax. CriocoObl BhIpaKEHUS KOHIIEHTPALIMU PacCTBOPOB: MaccoBasi JI0JIsI BEIIECTBA B PacTBOPE,
MOJISIpHAas KOHLEHTpauusa. HacellleHHble W HEHACBIIIEHHbIE pPAacTBOPbL, PACTBOPUMOCTb.
Kpucrannoruaparsr.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. [pHUBHAIbHbIE Ha3BaHUS
OT/ENbHBIX NPEJCTaBUTEICH HEOPraHUYECKUX BEILIECTB.

Knaccudukarnus XuMUYeCKUX peakifii B HEOPraHUYECKON W OPraHUYeCKOW XMMHH. 3aKOH
COXpaHEHUs MacChl BELICCTB; 3aKOH COXPAaHEHMsS U IIPEBPAILCHUS DHEPrUU IPU XUMHUYECKHUX
peakuusx. TertoBsie 3h(HeKTsl XUMUYECKUX peakluil. TepMOXUMHUECKUE YpaBHEHHUS.

CKopoCTh XMMHMYECKON peakluH, €€ 3aBUCUMOCTb OT pa3IUuHbIX (pakTopoB. ['OMoreHHbIe U

ICTCPOTCHHBIC PCAKIIUU. Karamus n KaTaJin3aTOPHI.



OOpatumbie 1 HeoOpaTUMbIE peakUnu. XUMHUYECKOe paBHOBecHe. KoHCTaHTa XUMHUECKOTO
paBHOBecHs. DakTOpbl, BIMAIONIME Ha IOJIOXKEHME XHMHUYECKOTO PABHOBECHS: TEMIIEparTypa,
JIaBJICHUE U KOHLIEHTPAalUU BELIECTB, y4acTBYOIUX B peakuuu. [Ipunnun Jle [latense.

OnexkrponuTtnueckass guccormanus. CuibHble W cnadbie  anekTponuTbl.  CreneHb
muccormanuu. Cpena BOTHBIX PACTBOPOB: KHUCIOTHAs, HEUTpasibHas, IienodHas. BomopomHsrii
nokasarens (pH) pactBopa. I'maponus coneil. Peakiiuu noHHOTO 0OMEHa.

OKHCAUTENBbHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb okucieHus. OKucaUTENb U
BOCCTaHOBUTENb. [Ipolecchl OKHCIEHUS M BOCCTAHOBJICHUA. BakHelliue OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO/1 3JIEKTPOHHOTO OanaHca. DJIEKTPOJIN3 paCTBOPOB U PACIUIaBOB BEILIECTB.

OKCIIepUMEHTAJIbHBIE METOJbl M3Y4YEHMs] BEUIECTB M UX MPEBpAIICHUN: pa3sioKeHUe
MEepPOKCHJIa BOJOpOJAa B MPHUCYTCTBUM KaTaau3aTopa, MOJAEIN KpPUCTAUNIMYECKHX PpEHIETOK,
MIPOBEJICHUE PEAKIIM HOHHOTO 0OMEHa, OIPEIEIIEHNE CPEeJIbl PACTBOPOB C IOMOIIbIO MHANKATOPOB,
W3Yy4YE€HHUE BIIMSHUA pPa3INYHBIX ()AaKTOPOB HA CKOPOCTh XMMHUYECKOW peakUuud U TMOJOKEHUE
XMUMHYECKOTO PaBHOBECHS.

Heopranuueckasi xummusi.

[lTonoxenne HemeraioB B Ilepmonnueckoil cucteme XMMHUYeCKMX 3neMeHToB J[.M.
MengeneeBa M OCOOEHHOCTH CTpPOEHHs MX aTOMOB. (DuU3MUecKue CBOICTBA HEMETAJIOB.
AmtoTponsi HEMETaUIoB (Ha IpUMEpPE KUCI0poa, cepsl, hochopa u yriaepoaa).

Bomopon. Ilonyuenue, ¢usznueckne W XHMHUYECKHE CBOMCTBA: PEAKIMHM C METaUIAMH U
HEMETaJIaMU, BOCCTAHOBUTENIbHBIE CBOMCTBA. [ Mapuasl. TOTUNIMBHBIE 371EMEHTHI.

lanmorensl. Haxoxzaenue B mpupoje, CIOCOOBI MOJIydeHUS, (U3NYECKHE M XHUMHYECKHE
cBoiicTBa. ['amoreHoBogoponbl. BakHeilline KUCIOPOACOAEPKALIUE COEIUHEHUS TaJOr€HOB.
JlaGopaTopHble U MPOMBINIJICHHBIE CIIOCOOBI MOJIY4YEHHUs TaIoTeHOB. [IpuMeHeHne raloreHoB U UX
COEIUHEHU.

Kucnopoa, o3oH. JlaGopaTopHble U TNPOMBIIUICHHBIE CHOCOOBI TOMYYEHHs] KHCIOPOAA.
®u3nuecKkrue 1 XMMUYECKHE CBOMCTBA U MIPUMEHEHHUE KUCTIOpoaa U 030Ha. OKCHUIBI U IEPOKCUIBI.

Cepa. HaxoxaeHnue B mpupoje, CocoObl moxydeHus, Gu3ndecKkue U XUMUYECKUEe CBONCTBA.
Cepoogopona, cynbdunsl. Oxcun cepoi(1V), okcun cepri(VI1). Ceprucras u cepHas KUCIOTHI U UX
cos. OCOOEHHOCTH CBOMCTB CepHOI KUCIOTHL. [IpumMeHeHne cepsl 1 €€ CoeTMHEHHH.

A3o0T1. HaxoxeHue B npupoje, crnocoObl MoydeHus, GU3NUecKue 1 XMMHUYECKHe CBOWCTBA.
Ammuak, HUTpUAbL. OKCHAbl a30Ta. A30THCTas M a30THAs KHUCIOTHI M uX coiu. OcobeHHOCTH
CBOMCTB a30THOM KUCIOTHI. [IpMeHeHne a30Ta U ero CoeJMHEHU. A30THbIE y100peHusl.

®ocdop. Haxoxnenue B mnpHupoje, cHocoObl TOJMy4eHUs, (PU3MUECKHe U XUMHUYECKHE
coiictBa. Pochuast u pochun. Oxenasl pocdopa, hocopHas kuciora u e€ conu. [Ipumenenue

¢dochopa u ero coequnenuii. @ochopHsie ynoOopeHUs.



Yrinepon, HaxoXIeHWE B mpupoie. AtoTponHble Moaudukanmun. DUNYECKUE W
XMMHYECKHUE CBOMCTBA MPOCTHIX BEHIECTB, 00pazoBaHHbIX yriepoaoM. Okcun yriepona(ll), oxcua
yraepoaa(lV), yronbHas kuciaora U €€ coiau. AKTUBUPOBAHHBIA Yrojb, aacopOuus. PyriepeHsl,
rpadeH, yriepoaHsle HaHOTPYOkH. [IprMeHeHre mpOCThIX BEIIECTB, 00pa30BaHHBIX YITIEPOAOM, U
€ro COCANHEHU .

Kpemunii. Haxoxzaenue B mpupoje, CHOCOOBI TOMy4eHUs, (U3UUYECKUE M XUMHUECKHUE
cBorictBa. Oxcun kpemuusi(1V), kpemHueBasi Kuciora, cuiaukarsl. [I[puMeHeHHE KpEMHHUSI U €ro
coenuHeHuil. CTEKII0, €ro MoJIydeHue, BUbl CTEKIIA.

[Tonoxenune metannos B [lepuoauueckoil cucteMe XUMUYECKHX 3J1eMeHTOB. OCOOEHHOCTH
CTpOEHUS AJIEKTPOHHBIX 000JI0YeK aTOMOB MeTamioB. OOmme (u3nueckue CBOWCTBA METAJUIOB.
[Ipumenenne MetanioB B ObITY M TexHHKE. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN Psii HanpsiKeHUH MeTtayioB. OOmue cnocoObl MOJYydYeHHUs] METAIIJIOB:
TUIPOMETAJUTYPIHsi, MUPOMETAIUTYPrusi, 3MeKTpoMeTautyprus. IloHsaTHe o KOppO3UHM METasuIoB.
CriocoOpl 3a1uThl OT KOPPO3HUH.

Obmas xapakrepuctuka MetamuioB |A-rpynmbel Ilepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuil n kanuil: monyueHue, Qu3nyeckue U XUMHUYECKHE CBOMCTBa, NMPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAUHEHUH.

O6mras xapakrtepuctuka MeTawioB |lIA-rpynmer [lepuoaudeckoil CHUCTEMBI XHMHUYECKHUX
aMeMEeHTOB. Marnuii U KajbIui: MojydeHne, pu3ndeckne U XUMUYECKHUEe CBOMCTBA, MPUMEHECHUE
MIPOCTHIX BEIIECTB U UX coennHeHuM. JKECTKOCTh BOJIBI U CTIOCOOBI €€ YCTpaHEHUSI.

ANOMUHMI: TONMydeHHe, (QU3UYECKHEe M XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA U €ro coeauHeHuil. Am¢oTepHble CBOMCTBA OKCHJA WU THUIPOKCHIA ATIOMUHUS,
TUAPOKCOKOMILIEKCHI aJIFOMUHMSL.

OO6mas xapakTepucTtuka MeTayioB no6ounsix mnoarpynn (b-rpynm) Ilepuonnyeckoii
CUCTEMBbI XUMHYECKHUX IEMEHTOB.

®u3nueckue U XMMHUYECKHUE CBOMCTBA Xpoma U €ro coeauHeHui. OKCUAbl U TUAPOKCH]IbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel W IUXpOMATHl, WX OKHCIUTEIbHBIC CBOMCTBA.
[Tonyyenue u npuMeHEHUE XpoMma.

dusnyeckue M XUMMHUYECKHE CBOWCTBA MapraHila M €ro coeauHeHuil. Baxnenmme
coenunenus: mapranna(ll), mapranna(lV), mapranna(VI) u mapranma(VIIl). Ilepmanranar xamms,
€ro OKUCIUTEIbHbIE CBOWCTBA.

®u3nueckue U XMMHYECKHE CBOMCTBA *eje3a U ero coequHeHui. OKCUIbl, TUIPOKCUIBl U
conu xxene3a(ll) u xxeneza(lll). [Tonyuenne u npumMeHeHMe Keae3a U €ro CIUIaBOB.

du3nyecKue U XMMHUYECKHE CBOMCTBA MeaM U €€ coequHeHuil. [loyuenne u npuMeHeHue

MEIUN U €€ COEIUHEHNN.



Hunk: nmonxydenue, puzndeckue U XUMHUYECKHE CBOMCTBAa. AM(OTepHbIe CBOHCTBA OKCHA H
TUAPOKCUA LIMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne IMHKA U €ro COeMHEHUN.

OKCIepUMEHTAJIBHBIE METO/Ibl U3YyUYEHMs BELECTB U UX IIPEBPALICHUI: U3yuyeHHEe 00pa3LoB
HEMETaJNIOB, ropeHue cepsl, ¢Gocdopa, skene3a, MarHus B KHUCIOPOJE, HU3YUYEHHE KOJUICKLIUHU
«Metainbpl U CIUIaBbD», B3aMMOJEUCTBHE INEIOYHBIX M IIEJIOYHO3EMENBHBIX METAIUIOB C BOJOU
(BO3MOKHO HCIIOJIb30BaHUE BHIEOMATEpUANIOB), B3aUMOJICHCTBUE LIMHKA M JKeJle3a C pacTBOpaMu
KHMCJIOT M WIEeJIOYEH, Ka4eCTBEHHBIE PEAKLMUM Ha HEOPraHWYECKHE AaHHWOHBI, KaTHOH BOJIOPOJA H
KaTHOHBI METAJUIOB, B3aUMOJCHCTBUE TMIPOKCUIOB aTIOMHHMA U IIMHKA C paCTBOPaMM KHUCIIOT H
1IeJI0YEH, pelIeHne SKCIepUMEHTANIbHbIX 3a7a4 o TeMaM «[ amorensn», «Cepa u €€ coeTuHEHUs,
«A30T U (dochop M uX coequHEeHMs», «MeTauibl TNIaBHBIX MOArpyNm», «MeTauasl MoOOYHBIX
IO AT PYIII.

XUMHUSA U )KU3Hb.

Ponp xuMuu B oOecrieueHHMH YCTOMYMBOTO pa3BUTHs denoBedecTBa. [loHsATHE O HayyHBIX
METOJIaX MO3HAaHMS U METOJOJIOTMM HAay4HOI'O MCClIeoBaHMs. HaydHble NMPUHIMIIBI OpraHu3alun
XMUMHYECKOTO TMpOou3BOJACTBA. [IpoMbllyieHHbIE COCOOBI MOTyYEHHUs BaKHEWIINMX BellecTB (Ha
IpUMepe MPOU3BOJICTBA aMMHAKa, CEPHOW KHCIOTHI, MeTaHona). [IpoMeliieHHble CcrnocoObl
MOJYYEHUSI METAUIOB M CIUIABOB. XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpexpl U €ro
nocyencTBus. Ponab xumuu B o6ecrieueHuM 3HEPreTHIeCKOi 6€30MacHOCTH.

Xumus W 3I0pOBbe desoBeka. JlekapcTBeHHble cpenctBa. [IpaBuna uCmoab30BaHUS
JIEKApCTBEHHBIX MpenapaToB. Poib XUMHUK B pa3BUTUU MEAULUHBL.

XUMUS THIU: OCHOBHBIE KOMIIOHEHTHI, MHIEBble A00aBku. Ponb xumuu B obecnedeHuun
MUIIEBOM 6€30MacHOCTH.

Kocmernueckne u mnapdromepnsie cpeactBa. beitoBas xumus. IlpaBuna OezomacHOro
WCII0JIb30BAaHUS MIPENapaToB OBITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BAYKHEHIIINE CTPOUTENbHBIE MaTepHAalbl (LIEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. Opranndyeckiue 1 MUHEpaIbHbIE YI0OpEHUS.

CoBpeMeHHbIe KOHCTPYKIIMOHHBIE MaTepHalibl, KPaCKU, CTEKJIO, Kepamuka. Marepuansl ais
anekTpoHuKu. HaHoTexHonorum.

Pacuérneie 3amaun.

Pacuérbl: Macchl BemiecTBa WiM 00bEMa ra30B MO U3BECTHOMY KOJUYECTBY BEUIECTBA, MacCe
WIH 00bEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIUH BEIIECTB, MacChl (00bEMa, KOTMUECTBA BEIIECTBA)
IPOAYKTOB pEaKIMM, €CIU OJHO M3 BEIIeCTB HMMeEeT NpHUMecH, Macchl (00bEMa, KOJIMYecTBa
BEIIeCTBA) MPOJIYKTA PEaKLUHU, €CIM OJHO W3 BEIIECTB JaHO B BHJIE PAacTBOpa C OIpeaeNEHHON
MacCOBOM J10JI€M PaCTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJIA U MOJISIPHOM KOHIICHTPALIMM BELIECTBA

B pacTBOPEC, AO0JIM BbIXOJa IMMPOAYKTa pCAKIHUUN OT TCOPCTUUCCKHA BO3MOKHOTIO.



MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXNpeaAMETHBIX CBSA3EH NMPU W3ydEeHUH OOIIel ¥ HeopraHuueckoi xumuu B 11
KJIacce OCYIIECTBISICTCA Yepe3 MCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK U
MOHATHUM, IPUHSTHIX B OTAEIbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOm1re ecTecCTBEHHO-HAYYHBIC TMOHATHS: SBJICHUE, HAYIHBIH (DaKT, THIIOTE3a, TEOPHs, 3aKOH,
aHamM3, CHUHTE3, Kiaccu(uKanusi, MEePHOAWYHOCTh, HAOIIOJEHHE, HW3MEPEHHUE, HKCIICPHUMEHT,
MO/€Jb, MOJIEJINPOBAHUE.

®duzrka: MaTepusi, MUKPOMUP, MAKPOMUD, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOIIBL,
PaAMo0aKTUBHOCTb, MOJIEKYJA, SHEPreTHYEeCKUM YpOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTtHoe
COCTOSIHUE BEIIEeCTBA, WJCANbHBIM ra3, (pu3nueckue BETUYHMHBI, €IUHUIBI U3MEPEHUs, CKOPOCTh,
SHeprus, Macca.

buonorusi:  knmerka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIM3M, MaKpo- H
MHUKpPODJIEMEHTBI, O€JKH, JKUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHCIOTHI, (EpMEHTHI, TOPMOHBI,
KpYrOBOPOT BEIIECTB U MOTOK SHEPTHU B IKOCUCTEMAX.

I'eorpadust: MuHEpabl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOMAEMbIE, TOTUINBO, PECYPCHI.

TexHonorus:: XuUMH4YecKass MPOMBIIUIEHHOCTb, METAJUIyprusi, CTPOUTENbHbIE MaTepHabl,
CEJIbCKOXO3SMCTBEHHOE  IPOM3BOJCTBO, MHUIIEBAs  MPOMBIIUIEHHOCTb,  (hapMaleBTHUECKast
IIPOMBIIIJIEHHOCTD, IIPOU3BOACTBO KOCMETHUYECKUX MTPENAPATOB, POU3BOACTBO KOHCTPYKIIMOHHBIX

MaTCpraloB, JJICKTPOHHAA IPOMBIIIIICHHOCTh, HAHOTCXHOJIOT'UH.



[UDIAHUPYEMBIE PE3VIIBTATBI OCBOEHHA IIPOITPAMMLBI II0 XWUMHWU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHCTEMHO-JIEATEIBHOCTHBIM TIOJXOJIOM B CTPYKTYpE JIMYHOCTHBIX
pe3ynbTaTOB OCBOCHMSI MpeaMeTa «XUMHS» Ha YPOBHE CPeAHEro oOIiero oopa3oBaHus BbIIEICHBI
CIeNYIOIIME  COCTABISIOIIME:  OCO3HAHME  OOYYAIONIMMHUCA  POCCHICKOM  TpaKJaHCKOU
UJIEHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIHHOCTH U CaMOOTIPEICTICHUIO; HATNINE
MOTHBAIlMK K OOY4YEHHI0; TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCA
MPUHATEIMH B OOIIECTBE TpaBUJIaMd U HOPMAaMHU TIOBEJCHUS; HaJIW4YUE MPABOCO3HAHUS,
9KOJIOTUYECKOU KYJIBTYPhI; CIIOCOOHOCTh CTaBUTH €M M CTPOUTH )KU3HEHHBIE TUTAHBI.

JIngHOCTHBIE PE3yAbTAaThl OCBOCHHS TMpeaMeTa «XHUMHS» OTPaKaroT CHOPMHUPOBAHHOCTH
OTIBITAa TO3HABATEIHLHON M MPAKTUYECKOU MEATETLHOCTH OOYJaIOIIMXCS B IMPOIECCe peaTn3aliud
00pa3zoBaTeIbHON JESTEIHHOCTH.

JIngHOCTHBIE PE3yAbTAaThl OCBOCHMSI TMpeaMeTa «XHUMHS» OTPAKAT CHOPMHUPOBAHHOCTH
OTbITa MO3HABATENbHON M MPAaKTUYECKOH AeATeIbHOCTH OOydalouluxcs B MpOLecCe peaau3aluu
00pa30BaTeNIbHOM 1eATENbHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHS O0O0Y4YaIOIIMMHUCSA CBOMX KOHCTUTYIMOHHBIX MpaB U 00A3aHHOCTEH, YBa)XKEHUS K
3aKOHY U MPaBOMIOPSAKY;

MPEJICTAaBJICHUS] O COLMAJIBHBIX HOPMax U TMpaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM NEATENIbHOCTH MPU CO3JAaHUHM Y4eOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATEIbHBIX 33/1a4, BHINOJHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUs], JOTUKY U apryMEHThI JPYTrux
P aHAJN3€ PA3INYHBIX BUIOB y4eOHOM AeATEIbHOCTH;

2) HIATPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUS K HICTOPUYECKOMY U HAYYHOMY HACJIE/IUI0 OTE€UECTBEHHOU XUMUU;

YBa)KEHHUS K TIPOIECCY TBOPUECTBA B O0OIACTH TEOPUHU U MPAKTHUYECKOTO MPHIIOKEHUS XUMHUH,
OCO3HAHHUS TOTO, YTO TAHHBIE HAYKU €CTh Pe3yJbTaT IUTENbHBIX HAOMIOJCHHM, KPOTOTIMBBIX
AKCIEPUMEHTATIBHBIX MIOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

WHTEpeca U TIO3HABATENbHBIX MOTHBOB B TIOJy4YEHUU U MOCIEAYIOIEM aHaIu3e HHPOpMaIu
0 MEePeIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBS3aHHBIE C XMMHYECKUMHU SIBICHHUSIMH, U TIPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

FOTOBHOCTU OILIEHUBATh CBOE MOBEACHUE M MOCTYIIKM CBOMX TOBApHUIIEH C MO3UIUN
HPABCTBEHHBIX M MIPABOBBIX HOPM U € YI4ETOM OCO3HAHMS TIOCIEICTBUN MOCTYIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS [EHHOCTeH 3I0pOBOTO W Oe3omacHOro oOpas3a JKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOJTI0/IeHUs TPaBIIT 0€30T1aCHOTO 0OPAIEHUs C BEIIECTBAMH B OBITY, IIOBCEHEBHOM KU3HHU,
B TPYJIOBOM JCSATEIHHOCTH,

TTOHUMAaHMSI IIEHHOCTH MPaBUJI WHIUBUIYaTbHOTO M KOJUIEKTUBHOTO O€30TIaCHOTO TOBEACHUS
B CUTYAIIUsIX, YIPOXKAIOIIUX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUS TIOCIEACTBHH M HENPHSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOIICHUS aJTKOTOJIS,
HapKOTHUKOB, KYpEHHs);

5) Tpya0BOro BocCnuTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIEAOBATEIIbCKOW  JIeATEIHLHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YydYacThe B PEIICHWH MPaKTUUYECKUX 3a7ad COLMAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3y4eHHI0 Tpodeccuii pa3IuyHoro pojia, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HaHUH 10 XUMHUH;

YBaXKEHHUSA K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOl IS TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIMBUIYaTbHOW TpaeKTOpuu oOpa3oBaHusl, Oyayleit
npodeccur U pearn3aldyd COOCTBEHHBIX XU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKH 11€71ecO00pa3HOro OTHOILIEHHUS K MPUPOJE KaK HCTOYHUKY CYIIECTBOBAHMS
JKM3HU Ha 3eMIIc;

MOHUMAaHHS TI00ATBHOTO XapakTepa AKOJIOTHYECKUX MPOOIeM, BIUSHUS IKOHOMUYECKHX
MPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLIUATBHOU CPEIbI;

OCO3HaHUS HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHKCHUNW XUMHUU ISl PElIeHUsT BOMPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPHATHS JCHCTBHI, NPUHOCSIIIUX BpEeA OKpYXKalolleld NpUpoOaHON cpeje,
YMEHHSI TPOTHO3UPOBATH HEOIATOMPUATHBIC HKOJOTHMYECKHE TIOCIECACTBUS MPEIIPUHUMAEMbIX

JEUCTBUN U NPEAOTBPAILATh UX;



HaJu4usl Pa3BUTOIO DSKOJIOTMYECKOTO MBIIIICHUS, OJKOJOTMYECKOM KYJIbTYpBl, OIIbITa
JEATENBHOCTH  DKOJIOTMYECKOW  HAIPaBICHHOCTH, YMEHMS  pPYKOBOJCTBOBAaTbCI HMH B
[I03HABATEIbHOM, KOMMYHUKaTUBHOM M COLIMAIBHON MPAKTHUKE, CHOCOOHOCTH U YMEHHUS aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(poOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHPOBO33PEHHMsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHA HAayKd U
0O0IIeCTBEHHOH MPaKTHKH;

MOHUMaHMs CHeUU(PUKH XUMUU KaK HayKd, OCO3HaHUsA €€ poiau B (OPMUPOBAHUU
paIMOHAIBbHOTO HAYYHOI'O MBILIUIEHUS, CO3JaHUU IIEJIOCTHOTO IPEACTaBICHUS 00 OKpYXKarolem
MHpE KAK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B IO3HAHNUHU ITPUPOIHBIX 3aKOHOMEPHOCTEN U PEILICHUH
po0sieM CoOXpaHEeHMsI PUPOJHOTO PABHOBECHS;

yOEeKIEHHOCTH B 0CO0OM 3HAUMMOCTH XMMHMHM JUIS COBPEMEHHOM LMBWIM3alUU: B €€
I'YMaHUCTHYECKOW HANpaBiICHHOCTH W BaXHOW pOJIM B CO3JIaHUM HOBOW 0a3bl MaTepuanibHON
KYJIbTYpbI, B PELICHUH TJI00aIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS UYEIOBEYECTBA — CHIPHEBOM,
SHEPTETUYECKOM, TUIIEBON M IKOJOTHIECKON 0€30MacCHOCTH, B Pa3BUTUH MEIUIIMHBI, 00€CTICUCHUN
YCIIOBUH YCHEHIHOTO TPY/AA U SKOJIOTHMYECKH KOM(OPTHOM KU3HU KaXKJOT0 WieHa OOIIecTBa;

€CTECTBCHHO-HAYYHON TIpPaMOTHOCTH: IIOHMMA@HHUS  CyIIHOCTM METOJOB  IIO3HAHMI,
UCIOJb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh IOJIy4aeMble 3HAHWS MAJIS
aHaJIM3a U 00BACHEHMS SIBJICHUM OKPYXKAIOIIEro MUPA U MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUS
JenaTb 000OCHOBaHHbBIE 3aK/IIOUCHHsI HA OCHOBE Hay4HBIX ()aKTOB M MMEIOLIUXCS JAAHHBIX C LEIBIO
IIOJIy4€HUS JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO HUCIOIb30BaTh XUMHUECKUE 3HAHUSA AJIS pelleHHsl IpobieM B
pEaJIbHBIX KU3HEHHBIX CUTyalMsIX;

HHTEpPEca K MO3HAHUIO, UCCIIEN0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIpPEpPhIBHOMY OOpa30BaHMIO M C€amMoOOpa30BaHMIO, K
aKTMBHOMY IIOJIy4E€HHIO HOBBIX 3HaHUH 110 XMMHUU B COOTBETCTBHUHU C KU3HEHHBIMU NTOTPEOHOCTSAMY;

MHTEpeca K 0COOEHHOCTSAM TpyZa B pa3inuHbIX chepax npodhecCHOHaTbHON AeSITENbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS TPOrpaMMbl [0 XHMHU Ha YPOBHE CPEIHETO
o01m1ero o0pa3oBaHUs BKIIOYAIOT:

3HaYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHHSI OOYUYAIOIIMXCS MEXIUCIUILTHHAPHBIC
(MeXnpeMeTHbIC) O0IIeHAYYHBIC TOHATHS, OTPAKAIOIINE IIEJTOCTHOCTh HAYUHOW KapTUHBI MHpa U

CHCL[I/I(bI/IKy MCTOIAOB IO3HAaHHUA, HCIIOJIb3YEMbIX B CCTCCTBCHHBIX HAyKaX (MaTepI/ISI, BCIICCTBO,



SHEprusi, sIBJICHUE, IMPOIECC, CUCTEMa, Hay4dHbIH (HaKT, MPUHIUN, THUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHS, UCCIIeI0BaHNE, HAOII0IeHNEe, N3MEpEHHUE, SKCIIEPUMEHT U JIpyTue);

YHHUBEpCaIbHbIC yueOHbIE AeWCTBUS (ITO3HABATEIBHBIC, KOMMYHHUKATHBHBIC, PETYISTUBHBIC),
obecnieunBaromue (opmMupoBanue (GpyHKIMOHATBHOW I'PaMOTHOCTH M COLMAIBHONW KOMIETECHIHH
oOyJaronuxcs;

CIOCOOHOCTh  OOYYAIOUIMXCSl ~ KCIOJIB30BaTh ~ OCBOCHHBIE  MEXKJIUCIHMILIMHAPHEIE,
MHPOBO33PCHUYCCKHUEC 3HAHUA W YHHUBCPCAJIBHBIC y‘-Ie6HI)I€ ZIGﬁCTBPI?[ B TO3HABaTCIBbHOU U
COLIMAJIbHON ITPAKTHKE.

MertanpeaMmeTHble  pe3yibTaThl OTPA)XKalOT OBJAJACHHE YHHMBEPCAIbHBIMU  Y4EOHBIMU

IMO3HAaBATCIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIATUBHBIMU I[CI\/'ICTBI/IHMI/I.

Ilo3HaBaTebHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS

1) 6a3oBble JJorMYecKHUeE AeHCTBUSI:

CaMOCTOSITCIIBHO  (POPMYITHPOBATH M aKTyaJIM3MpPOBATh TPOOJIEMy, paccMaTpuBaTh e€
BCECTOPOHHE;

OTIPEICNIATh TEJIM JACATCIBHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUU HX JOCTHIKCHUS,
COOTHOCHUTB PE3YJIbTATHI JACATEIHPHOCTH C TOCTABICHHBIMH IICIISIMH;

WCIIOJb30BaTh TPU OCBOCHUW 3HAHWK TPUEMBI JIOTHYECKOTO MBIIUICHUS: BBIICTATH
XapaKkTepHbIC TPU3HAKKM TIOHATHH W  yCTAHABIMBATh WX B3aUMOCBS3b, HCIIOJIH30BaTh
COOTBETCTBYIOIINE TIOHITHS 11 0ObSICHEHUS OTIIEIbHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUH TS KJIaCCU(UKAIIMU BEIIECTB U XUMUUYECKUX PEAKITUH;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBCHHBIC CBA3U MEXTY U3Y4aeMbIMU SIBJICHUSMU,

CTPOHTD JIOTHYECKUE pacCyXAcHUs (MHIYKTUBHBIC, EAYKTHUBHBIC, TI0 aHAJIOTHH), BBISBIISATH
3aKOHOMEPHOCTH W TMPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIUPOBATH BBIBOILI H
3aKITFOUYCHUS;

MPUMEHSITh B IPOLIECCe IMO3HAHUS HCIOJIb3YEMbIe B XHUMHH CHUMBOJUYECKHE (3HAKOBBIC)
MOJIENH, TTPEOOPa30BhIBATh MOJICILHBIC MPEACTABICHUS — XMMHUYECKUH 3HAK (CHMBOJI) 2JICMEHTA,
xuMuueckas (Qopmyna, ypaBHEHHE XHMUYECKOM peakuud — TPU PElIeHHH Y4eOHBIX
MO3HABATEIbHBIX M MPAKTUYECKUX 3a/1a4, IPUMEHSATh Ha3BaHHBIC MOJEIbHBIC MPEACTABICHUS AT
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUH.

2) 6azoBbIe HCCIEA0BATENbCKHE eCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopMynupoBaTh LETM U 3aJa4d  WCCIIEIOBAHMS, HCIOJB30BaTh TMOCTABICHHBIE U
CaMOCTOSITENIEHO c(hOpPMYIIMPOBaHHBIE BOMPOCH! B KAY€CTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS

(bOpMI/IpOBaHI/Iﬂ THUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTU BBICKA3BIBACMBIX Cy)KIICHHfI;



BJIQJICTh HABBIKAMH CAaMOCTOSATEIBHOTO IUIAHUPOBAHMA M TPOBEACHHUA YYEHHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOMIOAAaTh 332 XOJOM MpPOIEcca, CaMOCTOSITEIBHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIUPOBATh OOOOLICHHS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB KCCIEAOBAHUS, COCTABISATH OOOCHOBAHHBIM OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh ONBIT YYCHHYECKOW HCCIEIOBATENbCKOM W TMPOEKTHOW JIEATENIbHOCTH,
MPOSIBJIATh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJOB pELICHUs
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOI0B MIO3HAHUSL.

3) pa6ora ¢ unpopmanmeii:

OPUEHTHUPOBATHCS B PA3IIMUHBIX UCTOYHUKAX WH(GOpMAIMK (HAYIHO-TIOMYJIsIpHAs JIUTEpaTypa
XMUMHMUYECKOTO COJIep’KaHus, CIpaBOYHble MOcoOus, pecypcbl IHTepHeTra), aHanM3MpOBaTh
WHOOPMAIIMIO PA3NIWYHBIX BUIAOB W (OPM TPEICTABICHUS, KPUTHUYECKH OLEHUBATh €&
JIOCTOBEPHOCTH M HEMTPOTUBOPEUYNBOCTD;

(dbopMynmHpOBaTh 3ampockl W TPUMEHSTH pa3IMYHbIE METOABl TpPU IOWCKE H OTOOpE
nH(popMaIuu, He0OX0MMON TSI BRITIOTHEHUS Y4eOHBIX 3a/1a4 OTPEIeIEHHOTO THIIA;

MPHOOpPETaTh OIBIT WCIIOIB30BaHUS WH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOMpATh ONTUMAIBHYIO (GOpMYy MpeACTaBICHUS HHPOPMAHUUA (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAyYHBIH S3BIK B KayecTBe CpeAcTBa IMpH paboTe ¢ XUMHYECKOU
nHpopmMalren: TPUMEHATh MEXIpeAMETHbIE (hU3nUecKue 1 MaTeMaTHYeCKKe) 3HAKU U CUMBOJIBL,

hopmysbl, a0OpeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAITIIAHOCTH.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUS:

3a1aBaThb BOIIPOCHI IO CYIICCTBY O6CY)KI[3.€MOI71 TEMBI B XOJI€ Auajiora W/ M JAUCKYCCHUU,
BBICKA3bIBATb UCH, q)OpMy.TII/IPOBaTL CBOU NPCAJIOKCHUA OTHOCUTCIIBHO BBITIOJTHCHUA

MPEeAJIOKEHHOM 3a1a4uH;

BBICTYIIATh C npe3eHTauHe17I PE3yJIbTAaTOB MO3HaBaTeIbHOM ACATCIIBHOCTHU, IMOJIYUCHHBIX
CaMOCTOATCIIbHO UJIM COBMCCTHO CO CBCPCTHHUKAMU NPU BBINIOJIHCHUN XUMHUYCCKOI'0 SKCIICPUMCHTA,

HpaKTquCKOﬁ paGOTBI [0 HCCIAEIOBaHHUIO CBOMCTB HU3y4aCMbIX BCHICCTB, pCaIn3aliun y‘-IC6HOFO



MpoekTa, W (GOopMyIUpPOBaTH BBIBOJBI IO pPE3ylIbTaTaM IPOBEACHHBIX HCCICIOBAHUN MyTEM

COTJIACOBAHUS TIO3ULIUI B X0J1e 00CYXIeHUS 1 0OMEHAa MHEHHSIMH.

PerJIﬂTI/IBHLIe YHuBEpPCaJdbHbIC yqeﬁnble JelCcTBHUA:

CaMOCTOSITEJIbHO IUJIAHUPOBAaTh M OCYHIECTBIIATH CBOIO IO3HABATEJIbHYIO JIEATEIbHOCTD,
omnpezensds €€ LeIM YU 3aJa4d, KOHTPOJIMPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh
IpeaiaraéMblii alropuT™M JEHCTBUII NPHU BBINOJHEHUU YYEOHBIX W MCCIEA0BATEIbCKUX 3a/ad,
BbIOMpaTh Hanbosiee 3(pPEeKTUBHBIM COCOO MX pelIeHus ¢ y4€TOM MOJIY4YEHHsS HOBBIX 3HAHHUH O

BCIICCTBAX U XUMHNYCCKUX PCAKIIUAX

OCYIIECTBIISITH CAMOKOHTPOJIb JICITETPHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

MNPEIMETHBIE PE3YJbTATHBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS MPOTPAMMBI MO0 XMMHH Ha YriyOJEHHOM YpOBHE Ha
YpPOBHE CpemHero oO0mero oOpa3oBaHWS BKJIIOYAIOT CHENU(PUYECKUE IS y4eOHOTO MpeaMeTa
«XUMUS» HaydyHbIe 3HAHHS, YMECHHS M CHOCOOBI JCHCTBHI 1O OCBOCHHWIO, WHTEPIPETAIMA H
peoOpa3oBaHUI0 3HAHWH, BUABI ACATEIBHOCTH IO TIOJYYECHHIO HOBOTO 3HAHHS M TPUMEHEHHUIO
3HaHUH B Pa3UYHBIX YYEOHBIX CHUTYyallUsX, a TaKXKe B PEATbHBIX JKH3HCHHBIX CHUTYAIHsIX,
CBSI3aHHBIX C XMMHEH. B mporpamme 1o XuMu# NpeaMETHBIE PE3YNIbTaThl MPEICTABICHBI TI0 TOaM

HU3Yy4YCHUSI.

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHudeckas XuMHUs 0TPaKaroT:

c(hOpMHUPOBAHHOCTD MPEJCTABICHUN: O MECTE W 3HAUYEHWU OPTaHMYECKOW XUMHUU B CHCTEME
€CTECTBEHHBIX HAYK U €€ poJii B 00EeCIeYeHUH yCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA B PELICHUU
poOJIeM SKOJIOTHYCCKOHN, SHEPIeTHUYCCKON M IMHINEBOKM OE30MacHOCTH, B Pa3BUTHUHM MEIUIIMHBI,
CO3JIaHUM HOBBIX MAaTEpPHaJOB, HOBBIX HMCTOYHHUKOB JHEPrUH, B OOECICUCHUU PAIIMOHAIBHOTO
MIPUPOIOTONIBE30BaHuUs, B (JOPMUPOBAHUN MHUPOBO33PEHUS M OOIIEH KyIbTyphl YeIOBEKa, a TaKkKe
HKOJIOTHYECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHON cpejie;

BJIaJIEHUE CUCTEMOW XUMHYECKUX 3HAHHUM, KOTOpPask BKIIFOUAET: OCHOBOIOIAral0IINe MOHATHUS
— XUMHYECKUHN DIIEMEHT, aToM, SIIPO | JJIEKTPOHHAst 000JI0UKa atoma, S-, P-, d-aToMHbIe OpOHTaH,
OCHOBHO€ ¥ BO30YXAEHHOE COCTOSHUS aTOMa, THOpUIN3aIisl aTOMHBIX OpOUTalled, HOH, MOJIEKYa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIEHUS, XUMUUYECKAs CBSI3b, MOJIb, MOJISIPHAS

Macca, MOJISIPHBIA 00BEM, YrIIepoAHbIH cKeseT, (YHKIMOHATIbHAS TpyIa, pajuKal, CTPYKTYpHbIE



(dopmyinbl (pa3BEPHYTHIE, COKPALIEHHBIE, CKEJIETHBIE), N30MEPHS CTPYKTYPHAsL U MIPOCTPAH CTBEHHAS
(reomeTpuyeckasi, ONTHUYECKas), M30MEPBI, IOMOJOIMYECKUHA psZ, TOMOJIOTH, YIJIEBOJIOPObI,
KHUCIIOPOJ- M a30TCOJIEpKAll€ OpPraHMYECKUE COEAUHEHMS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIDHBIE COEAMHEHHUS; TEOPHUH, 3aKOHbI (mepuonuyeckuit 3axkon [[. W.
MenpneneeBa, TeOpHsl CTpOEHUsl OopraHmyeckux Bemects A. M. bymiepoBa, 3akOH COXpaHEHHs
Macchl BEILECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS HPHEPrUM IPU XUMHUYECKHX pPEaKIUsX),
3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XUMUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MMOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XMUMHUYECKUX SIBICHUH; MPEJCTABICHUS O MEXaHU3Max
XUMUYECKUX PEAKIUM, TEPMOJIMHAMUYECKUX U KUHETUUECKUX 3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O
B3aMMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB B MOJIeKylaX (MHIYKTUBHBIM W ME30MEpHBIN
s dexTrl, opuentanTsl | u |l pona); pakrosornyeckue cBeIeHUs O CBOMCTBAaX, COCTaBe, MOJyYEHUN
n 0e30macHOM MCIMOJb30BAaHUM BA)KHEHUIINX OPraHMYECKUX BELIECTB B OBITY U MPAaKTUYECKOMN
NeSITEIbHOCTH YeJIOBeKa, OOUIMX HAayYHbIX MPUHLHUIAX XUMUYECKOTO MPOU3BOJCTBA (Ha MpuUMepe
MIPOM3BOJICTBA METAHOJIA, IEpepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISATH XapaKTEPHbBIC MPU3HAKU MTOHATHH, yCTAaHABIIUBATh MX
B3aMOCBSI3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME IOHSATUS NMPH OMHCAHWU COCTaBa, CTPOECHHS U
CBOMCTB OPraHMYECKUX COCTUHECHU;

c(hOpMUPOBAHHOCTb YMEHUM:

WCIOJIb30BAaTh XUMHUYECKYI0 CUMBOJIMKY IJII COCTABJICHHS MOJIEKYJISPHBIX U CTPYKTYpPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKHUX BEIECTB;

COCTaBIISATh YPAaBHEHHUS XUMUYECKUX PEAKLUUN U PaCKPhIBaThb UX CYIIHOCTh: OKUCIUTEIHHO-
BOCCTaHOBUTEJIHHBIX PEAKIUi MOCPEACTBOM COCTaBJICHMS 3JEKTPOHHOTO OajlaHca 3TUX pPEeakKlui,
peakiuii HOHHOTO OOMeHa MyTEM COCTAaBJICHUSI UX MOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHHIA;

W3rOTaBIMBATh MOJEIM MOJEKYJI OpPraHMYeCKHMX BEUIeCTB JUIS WUIIOCTPAllMU X
XMUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHMI: YCTaHABIUBATh MPUHAMAIEKHOCTh M3YyYCHHBIX OpPraHUYECKHX
BEIIECTB [0 UX COCTaBY M CTPOCHHUIO K OMPENCIEHHOMY KIIAcCy/TpYIe COCIUHEHHM, AaBaTh UM
Ha3BaHus 1o cucrematuueckoid HomeHkinarype (IUPAC) u npuBoauTh TpUBHATbHBIC Ha3BaHUS AJIs
OTIICNBbHBIX TPEACTaBUTENICH OPraHUYeCKHX BEIIECTB (ITHIICH, aleTHJICH, TOJYOJ, TIUIEpHH,
STHJICHTJIUKOJb, (PeHon, GopManbAeru, aleTalbIeru]], alleTOH, MypaBbUHAs KHUCJIOTa, YKCYCHAs
KHCTIOTa, CTEapUHOBAs, OJICMHOBAs, NAJbMUTHUHOBAs KHUCIOTHI, TJHUIMH, ATaHUH, MAalbTO3a,
GbpyKTO3a, aHWINH, JUBUHIII, H30TIPEH, XJIOPOIIPEH, CTUPOI U JAPYrUe);

cOpPMUPOBAHHOCTh yMEHHUSI OIpPEAeIsITh BUJ XUMUYECKOW CBS3HM B OpPraHUYECKHX

COCAUMHCHUAX (KOBaJ'ICHTHa}I 1 MOHHAA CBA3b, - U T-CBA3b, BOAOPOJHAA CBHBL);



c(OPMHUPOBAHHOCT YMEHHUSI TNPUMEHATH TIIOJIOKEHHUSI TEOPUU CTPOCHHSI OPTraHUYECKUX
BemectB A. M. ByrnepoBa i 0ObSCHEHHsS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U
CTpOEHUS;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NIECKUE U XUMUYECKHE
CBOMCTBA TUIMYHBIX MPEICTABUTENECH pPA3JIMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB: AJIKAHOB,
LUKJIOAJIKAHOB, AJIKECHOB, aJKaJHEHOB, AJIKUHOB, APOMATUYECKUX YIJIEBOJAOPOJOB, CIIHUPTOB,
aJbJIETUJIOB, KETOHOB, KapOOHOBBIX KHCIOT, TMPOCTBIX M  CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUI U aMHUHOB, aMUHOKHCIIOT, O€JIKOB, yrJI€BOJOB (MOHO-, M- U MOJHCAaXapuaoB),
WUTIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXKJIY HUMHU YPaBHEHMSIMHM  COOTBETCTBYIOIIHX
XMUMHMUYECKUX PEaKLUi ¢ UCTIOJIb30BaHUEM CTPYKTYPHBIX (popMyt;

cOpPMHUPOBAHHOCTh yYMEHHUS TOATBEP)KJaThb Ha KOHKPETHBIX IIpUMeEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHON CINOCOOHOCTH OpPraHMYECKUX COEOUHEHHM OT KpaTHOCTU M THUIIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIax;

c(OpMHUPOBAHHOCTh YMEHHS XapaKTepHu30BaTh UCTOUHUKU YIJIE€BOJIOPOJHOTO ChIphbs (HEPTB,
MPUPOJHBIN Tra3, yrojb), CIocoObl €ro nepepadoTKH U MPaKTHUYECKOe MPUMEHEHHE IMPOIYKTOB
nepepaboTKH;

C()OPMHPOBAHHOCTb BJIAJICHUS] CHUCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOAax
MO3HAHUA — HAONIIOJJEHUH, U3MEPEHNH, MOJICIIMPOBAHUH, SKCIIEPUMEHTE (PEAIbHOM U MBICIEHHOM)
U YMEHHUS IPUMEHSATh 3TH 3HAHUS;

Cc(OPMHPOBAHHOCTb YMEHHUS IPUMEHITh OCHOBHBIC OIEpPAIIMH MBICIUTEILHON AEATEIIbHOCTH
— aHaIM3 U CHHTE3, CpaBHEHHE, OOOOIIEHHe, CHUCTEeMaTH3alMI0, BbISBICHHUE MPUYUHHO-
CJICZICTBEHHBIX CBA3EH — JUIsl U3yYEHUs CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIHii;

Cc(OPMHUPOBAHHOCTb YMEHMM: BBIABIATH B3aUMOCBS3b XMMMUYECKMX 3HAHUN C MOHATUAMH U
IPEJCTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHbBIX IPEIMETOB Ul 60Jiee 0CO3HAHHOIO MOHUMAaHUs
CYIIIHOCTH MaTEepHaJbHOIO €IMHCTBA MHUPA, MCIIOJIb30BaTh CUCTEMHBIE 3HAHMS 10 OPraHUYECKOH
XUMUU 17151 0OBSCHEHUS U IPOTrHO3UPOBAHUS SIBJIICHUH, UMEIOINX €CTECTBEHHO-HAYUHYIO IPUPOY;

C(OPMHUPOBAHHOCTh yYMEHHMH: MPOBOAUTH pPACYETBl MO XUMHUYECKUM (QopMmynaMm H
YPaBHEHUSAM XMMHUYECKUX PEAaKLUI C UCIOIb30BaHUEM (PU3MUECKUX BEIMUYUH (Macca, 00bEM Ta3oB,
KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJUYECTBEHHOM CTOPOHBI: PAcyETHI IO
HaXOXXJICHUI0O XMMMYECKOH (OpPMyINbl BEIIECTBA MO W3BECTHBIM MACCOBBIM JIOJISIM XHUMHMUYECKHX
3JIEMEHTOB, POIYKTaM CTOpPaHUsl, INIOTHOCTH I'a3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH: MPOrHO3UPOBATh, AHAIW3MPOBATH U OLEHMBATH C IMO3UIMH
HKOJIOTUYECKON O€30MacHOCTH TOCIEACTBUS OBITOBOW U MPOM3BOJCTBEHHON AEATENBHOCTH
YeJIoBeKa, CBSI3aHHOM C mepepaboTKON BEIIECTB, UCTIOIb30BATh MOJIYYSHHbIE 3HAHUS JUTSl TPUHATHS

I'paMOTHBIX peIJ_ICHI/Iﬁ Hp06J'ICM B CUTyallMsX, CBA3AHHBIX C XHMHCf/'I;



c(OPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSTENIFHO IUIAHUPOBAaTh M TMPOBOIAMTH XUMHUYECKHUN
9KCHEPUMEHT (TIOJIYy4YeHHE U M3YyYEHHME CBOMCTB OPraHMYECKHMX BEIIECTB, KAUECTBEHHBIE pEaKLUU
YIJI€BOIOPOJOB PA3JIMYHBIX KJIACCOB M KUCIOPOJCOJEPKALIUX OPraHMYECKUX BELIECTB, PEILIECHUE
9KCIEPUMEHTAJIbHBIX 3aJau 110 PACIIO3HABAHUIO OPraHUYECKUX BELIECTB) C COOJIOJEHUEM IPaBUI
0e301acHOT0 00paIIeHus ¢ BeIECTBAMU U J1a00paTOPHBIM 000pyAOBaHUEM, (POPMYIUPOBATH LIEH
WCCIICIOBAHUS, TIPEICTABIATh B PA3JINYHON (hopMe pe3ylbTaThl SKCIIEPUMEHTA, aHAJIH3HPOBATH U
OILICHUBATh UX JOCTOBEPHOCTH;

c(OPMHUPOBAHHOCTH YMEHHIA:

coOnroAaTh MpaBuiia SKOJIOTMYECKH 1I€JIECOO0pa3HOro MOBEACHHUs B OBITY U TPYHAOBOMU
NEeSITEIbHOCTH B IIEJIIX COXPAaHEHHUS CBOEro 370pOBbS, OKpYXKAIOUIEH NpUPOJHOW cpeabl u
JOCTUXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHYECKOIO JEHCTBUS Ha JKHUBBIE OPraHU3Mbl ONpeAeTEHHBIX
OPraHM4YeCKHUX BEIIECTB, MOHUMAas cMbIci nmokazaresns [1/1K;

aHAJIM3HPOBATh 1e1ec000pa3HOCTh MPUMEHEHUs OpraHMYECKUX  BEILECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

chOpMUPOBAHHOCTh YMEHHI: OCYIIECTBISATh IICJICHAMPABICHHBIA TMOUCK XUMHUYECKOM
nHpOpMallMd B Pa3IUYHbIX HCTOYHMKAaX (HaydHas W y4eOHO-Hay4Hasl JIUTEepaTypa, CpeicTBa
MaccoBoil uHpopMmanuu, WHTEepHET U Jpyrue), KpPUTHUYECKHM AaHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaiuo, nepepadbaTreiBaTh €€ W HCIOJIH30BaTh B COOTBETCTBHUU C IOCTaBJICHHOW Y4eOHOM
3a7a4en.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XUMUs 0TPaXKaroT:

chOpMUPOBAHHOCTH MPEACTABICHUIN: 0 MaTepUaIbHOM €AMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MM03HABAEMOCTH SIBJICHUH MPUPOJbI, O MECTE M 3HAYCHUH XMMHUU B CHCTEME €CTECTBEHHBIX HAYK U
e€ pomu B oOOECHEUYEHUH YCTOWYMBOTO pA3BUTHSA, B PEIIEHUU MPOOJIEM 3KOJIOTUYECKOM,
SHEPreTHUECKO U MUIIeBON 0€30MacHOCTH, B Pa3BUTHH MEAULIMHBI, CO3JAaHUU HOBBIX MaTEpPHAJIOB,
HOBBIX HCTOYHHKOB OJHEPrHHM, B OOECIEUEHUU PALMOHAIBHOTO MPHUPOJONOIb30BAHUS, B
(GbopMHUpPOBAaHMM MHPOBO33PEHHUSI M OOIIeH KyJabTyphl UEJIOBEKa, a TakKe OKOJIOTHMYECKU
000CHOBaHHOTO OTHOILEHHS K CBOEMY 3/10POBBIO U PUPOJTHON Cpesie;

BJIaJIEHUE CUCTEMOW XUMHYECKUX 3HAHHUM, KOTOpPask BKIIFOUAET: OCHOBOIOIAraAl0IINe MOHATHUS
— XMUMHUYECKHH DIIEMEHT, aToM, PO aToma, M30TOIbI, JIEKTPOHHAs 000J04YKa aToma, S-, p-, d-
aTOMHbIE OpOWTAIM, OCHOBHOE M BO30YXJIEHHOE COCTOSIHMS aToMa, THOpUAM3alMs aTOMHBIX
opbutanelf, HOH, MOJEKYJa, BAJIEHTHOCTb, O3JIEKTPOOTPULATENILHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKasi CBsI3b (KOBAJICHTHAsl, WOHHAs, METaJUIMYecKas, BOJOPOAHAS), KpPHUCTAJIMYECKas

peméTKa, XUMHUYCCKasd pCaKnuAa, pacCTBOpP, IJICKTPOJIHUTHI, HEIJICKTPOJIHUTHI, SJICKTPOJIUTHYCCKAA



JMCCOLIMAIUsl, CTENEHb IMCCOLMALNU, BOJOPOAHBIN IOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTEID,
TEIUIOBOM 3()(PeKT XUMHYECKOW peakluu, CKOPOCTh XUMHUYECKOW PEaKIUH, XHUMHYECKOe
PaBHOBECHE; TEOPUHU U 3aKOHBI (TEOPHS AIEKTPOJIUTUUECKON AUCCOIMALINHY, IEPUOINYECKUI 3aKOH
JI.1. MeHnneneeBa, 3aKOH COXPAaHEHHs MAacChl BEILECTB, 3aKOH COXPAHEHUS M IIPEBPALLCHUS
SHEPruM NpPU XMMHUYECKUX pEaKLUsAX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIUX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMHH, MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIIUE B
OCHOBE [IOHMMAaHHUS MPUYMHHOCTHU M CHUCTEMHOCTHM XHMMMUYECKUX SIBJICHUH; COBPEMEHHbIE
IIPEJICTaBJIEHHS] O CTPOCHUHU BEIECTBA HA ATOMHOM, MOHHO-MOJIEKYJISIPHOM M HaJMOJIEKYISIPHOM
YPOBHSX; TMPEACTaBICHUS O MEXaHU3Max XHMMMUYECKMX peakUui, TEepMOJMHAMUYECKUX M
KMHETUYECKUX 3aKOHOMEpPHOCTAX HX NPOTEKaHUs, O XMMHUYECKOM pPAaBHOBECHH, DPACTBOpax U
JMCIIEPCHBIX cucTeMax; (PaKTOJOTMUYECKHE CBEICHMS O CBOWCTBAX, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCIIOJIb30BAHNN BAKHEWIIMX HEOPraHMYECKHX BEIIECTB B OBITY M MpPaKTHUYECKON
NeSITENIbHOCTH YeJIOBEKa, OOUINX HAyYHBIX MPUHIUIIAX XUMUYECKOTO IPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUI: BBISBIATH XapaKTepHbIE MPU3HAKHU MOHATUH, YCTAHABIMBATD UX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHATHUS MPH OMHCAHUN HEOPraHMYECKUX BELIECTB
U WX MPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XHUMHUYECKYI0 CHUMBOJIUKY JJIS COCTaBJICHUS
(bopMyIT BEIIECTB U YPaBHEHHUH XMMHUYCCKUX PeaKIluii, cucreMatruaeckyro HomeHkmarypy (IUPAC)
Y TPUBUAJIbHbIE HA3BAHMS OTIEJIbHBIX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHHS ONPEACIATh BaJCHTHOCTh M CTENEHb OKHCIIEHUS XUMHUYECKUX
JJIEMEHTOB B COCIMHEHUSX, BHJ XUMHYECKON CBs3M (KOBaJEHTHAs, MOHHAs, MeTaJIM4ecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKOMN PEIETKH KOHKPETHOTO BELIECTBA;

c(OpMUPOBAHHOCTH YMEHUS OOBSCHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT BUAa XUMHUUECKON
CBS3M M THUIIA KPUCTALIMYECKON pEmETKH, OOMEHHBIH U JOHOPHO-AKIENTOPHBIA MEXaHU3MBbI
00pa3oBaHUs KOBAJIEHTHOW CBSI3U;

c(OpPMUPOBAHHOCTh YMEHMI: KJIACCU(UIIUPOBATh: HEOPraHWYECKHE BEIIEeCTBA IO HX
COCTaBY, XMMHUYECKHE PEaKIMH [0 Pa3IM4YHbIM TMpU3HAKaM (YUCIy U COCTaBY pearupyromux
BEIECTB, TEIJIOBOMY d(QexTy peakuuu, HU3MEHEHHUIO CTeNeHEel OKHUCICHHUS JIEMEHTOB,
0o0OpaTUMOCTH, YYacTHIO KaTaju3aTopa W Jpyrue); CaMOCTOSATENBbHO BBIOMpAaTh OCHOBAaHHUS U
KPUTEPUH JUIA KIaCCU(PUKAIIUU U3yUAEMBIX BEIIECTB U XUMHUECKUX PEAKIUH;

c(OpMHUPOBAHHOCTb YMEHUS PACKPBIBATH CMBICH Nepruoandeckoro 3akoHa /. 1. MenneneeBa
U IEMOHCTPUPOBATH €TO CUCTEMATH3UPYIOLIYI0, OOBSICHUTENbHYIO U TPOTHOCTUYECKYIO (DYHKIUH;

c(OPMHUPOBAHHOCTh YMEHHUI: XapaKTepH30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB M HOHOB
XMMHMUYECKHUX DJIEMEHTOB IepBoro—4erBéproro mnepuonoB Ilepuoguueckoit cucremsr [

MeH;[eﬂeeBa, HMCIIOJIb3Yys MOHATHUS «3HEPIrCTUYCCKHUE YPOBHU», «3HEPIrECTHUYCCKUE OJYPOBHMNY, «S-,



p-, d-aToMHBIE OpOMTANN», «OCHOBHOEC M BO30YXIEHHOE SHEPreTHUECKHE COCTOSIHUS aToOMay,
OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XMMHUYECKUX HJIEMEHTOB M MX COCAMHEHUH IO
nepuoaam u rpynmnaMm Ilepuomnueckoit cucremel . M. MenneneeBa, BajJ€HTHbIE BO3MOYKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI MX JIEKTPOHHBIX 000JI0YEK;

c(OPMHUPOBAHHOCTh YMCHHI: XapaKTEPH30BaTh (OMHUCHIBATh) OOIIHE XUMUYCCKUE CBOHCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, IMOJATBEPXKAATh CYIIECTBOBAHUE T€HETHYECKOM CBSI3U MEXIY
HEOPraHMYECKUMHU BELECTBAMU C IOMOLIbIO0 YPAaBHEHUN COOTBETCTBYIOUIUX XUMHUECKUX PEAKIINA;

c(OPMHUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYIIHOCTH: OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEACTBOM COCTABJIEHUS AJIEKTPOHHOTO OajlaHCa 3TUX peaklMi; peakiuil MOHHOTO
oOMeHa MyTéM COCTaBJIEHUS X MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUM; peakInil rupon3a;
peakuuii KOMIUIEKCo0Opa3oBaHus (Ha MpUMepe riAPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHHUSA);

c(OpMUPOBAHHOCTh YMEHHUS OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PeaKuil
C Y4€TOM HX DHEpPreTHMUECKHUX XapaKTEpPUCTUK, XapaKTep H3MEHEHMs] CKOPOCTH XHMHUYECKOMN
peakuuu B 3aBUCUMOCTH OT PAa3JIMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIIEHUS XHUMHYECKOTo
paBHOBECHS TI0]1 BIIMSHAEM BHEITHUX Bo3aercTBui (mpuHiui Jle [latense);

c(OpMHUPOBAHHOCTh YMEHMSI XapaKT€PU30BaTh XMMUYECKHE PEaKIUH, JEKAIlUe B OCHOBE
MIPOMBIIIIJIEHHOTO MOJIy4EHUsI CEPHON KUCIOThI, aMMHUaKa, oOII1e HaydyHbIe IPUHIUIBI XUMHUUECKUX
MIPOU3BO/JICTB; 11€JIeCO00Pa3HOCTh MPUMEHEHHS] HEOPraHMYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B
OBITY C TOUKU 3pEHUSI COOTHOIICHUSI PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHUN O METOJaX HAYYHOT'O MO3HAHUS SBJICHUU
MpUPOAbI — HAOIIOJCHHE, U3MEPEHHE, MOICTUPOBAHUE, IKCIIEPUMEHT (peaibHbId U MBICICHHBIH),
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, YMEHUS PUMEHSATh 3TH 3HAHUS MPU SKCIEPUMEHTAIBHOM
WCCJIEIOBAaHUH BELIECTB U AJIsi OOBSICHEHHS] XMMHUYECKHUX SIBJICHUN, UMEIOIIUX MECTO B MPHUPOJE,
MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA U B IOBCEJHEBHON KU3HH;

c(OpMUPOBAHHOCTh YMEHUS BBISBIATh B3aMMOCBSI3b XUMHUYECKHX 3HAHUN C MOHATHSAMHU U
MIPEJICTaBICHUSIMHU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB Uil 00Jiee OCO3HAHHOTO MOHUMAHUS
MaTepUaIbHOTO €ANHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHS MPOBOJUTH PACUEThl: C UCIHOJIH30BAHUEM IMOHSATUH «MaccoBas
JI0J1s1 BELIECTBA B PACTBOPE» M «MOJISIpHAsi KOHIIEHTPALU»; MacChl BEIIECTBA UM 00bEMa rasa 1o
M3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce HJIM O0bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKLUU
BEIIECTB; TEIJIOBOTO 3(pdekra peakiuu; 3HaueHUs] BOJOPOJHOTO TMOKAa3aTeNs pacTBOPOB KUCIOT U
11eJ04Yeil ¢ U3BECTHOM CTENEHbI0 JUCCOLMALNK; Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa
peaxkuuu, €ciii OJHO M3 MCXOJHBIX BELIECTB JAHO B BUJE PacTBOpa C ONPEACIEHHON MaccoBOM
J0JIei pacTBOPEHHOIO BEIECTBA MJIM JIaHO B M30BITKE (MMEET MPHMECH); IO BBIXOJA MPOAYKTa

pCaKnum; 00BEMHBIX OTHOILICHHI Ta30B,



c(OpPMHUPOBAHHOCTh YMEHHUU: CAMOCTOSTEIHLHO IJIAHUPOBATh W MPOBOJUTH XUMUYECKUUN
AKCIEPUMEHT (MPOBEJICHUE PEaKIMii MOHHOTO OOMEHa, MOATBEPKICHHWE KAueCTBEHHOTO COCTaBa
HEOPraHMYECKHX BEIECTB, ONPEJCIICHHE CPEJlbl PAaCTBOPOB BEIIECTB C MOMOIIBIO MHAMKATOPOB,
M3YYCHHUE BIUSHUS Pa3IUYHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIUH, pelieHue
AKCIIEPUMEHTANIbHBIX 3a/ad 1o TeMaM «Metamiby u «Hemeramibl») ¢ COONIOACHUEM TPaBUI
0e301acHOT0 00paIIeHus ¢ BeIECTBAMU H J1a00PaTOPHBIM 000pyIOBaHHEM, (POPMYIUPOBATH LIEIb
WCCIICIOBAHUS, TIPEIICTABISITh B Pa3sIMIHON (opMe pe3yiabTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U
OIIEHUBATDH UX JIOCTOBEPHOCTb;

chopMUPOBAHHOCTh YMEHHUM: COONIOAATh MpaBWJIa TMOJH30BAHMS XWMHUYECKOW IMOCYION U
ab0paTOPHBIM 00OPYIOBAHUEM, OOpAIIEHHs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIIUSAMH TIO
BBITIOJTHEHUIO JTa00PATOPHBIX XUMHYECKUX OIBITOB, KOJOTHUECKH I11€JIeCO00Pa3HOTO MOBECHUS B
OBITY U TPYAOBOM ACSITEIBHOCTU B IEJISIX COXPAHEHHS CBOETO 3/I0POBbsI, OKPYXKAIOUIEH MPUPOTHON
Cpenbl U OCTHXKEHUSI €€ YCTOMYMBOTO Pa3BUTHS, OCO3HABATh OMACHOCTh TOKCHYECKOTO JCHCTBUS
Ha >XKUBBIE OPraHU3MBI OTNPEICIEHHBIX HEOPTraHMYECKUX BEIIECTB, TIOHUMAs CMBICI TOKa3aTells
IAK;

chOpMUPOBAHHOCTh yMEHHI: OCYIIECTBIATh IEJICHANPABICHHBIM TIOMCK XUMHUYECKOU
nH(pOpMallUd B Pa3IMYHbIX HCTOYHMKAX (HaydyHas M ydyeOHO-Hay4yHasl JIUTEepaTypa, CpeacTBa
MaccoBoil uHbopMmanuu, WHTEepHET U Jpyrue), KpPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
nHpopMmaiuio, nepepadbarbiBaTh €€ W HCIOJIB30BaTh B COOTBETCTBUM C TIOCTABJIICHHOW Yy4eOHOM

3a7a4en.
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Pa3znen 2. Heoprannueckasi Xummusi
2.1 Hemeranms 31 1 3
2.2 Mertabl 23 1 2
Utoro no pazneny 54
Paszpnen 3. Xumus n Ku3Hb
Mertoipl T0O3HaHUS B XUMUU. XUMUS U
3.1 9
KU3Hb




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie

padoTsI

IIpakTHYeckue

padoThbI

Jara

H3YyYCHUA

DJIeKTPOHHbIE
uudposbie

o0pa3oBaTe/ibHbIE

pecypchbl

[Ipeamer u 3HaueHNE OPraHUYECKON XUMUH,
IIPEJCTAaBICHUE O MHOIO00pa3uu

OPraHNYeCKUX COCTMHEHUN

05.09

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYKJIEHHOE COCTOSTHHS).

BanenTtHble BO3MOKHOCTH aToma yriepoaa

07.09

Xumuaeckas CBSI3b B OpraHn4eCKux
COCAUMHCHUAX. MexaHu3MBI O6p330BaHI/I$[
KOBAJICHTHOM CBA3H, CIIOCOOBI pas3pbiBa

CBsI3el

08.09

Teopus cTpoeHHsI OpraHU4YeCKUX

coenunenuii A. M. byrneposa

12.09

Buapsl nzomepun: cTpyKTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE 3PPEKTHI

B MOJICKYJIaX OPTraHUYCCKUX COCIMHEHUHN

14.09

HpeZ[CTaBJ'IeHI/Ie 0 KHaCCI/I(bI/IKaI_[I/II/I u

15.09




cucremarnyeckas Homenkiatypa (IUPAC)

OpraHn4eCKuUX BCIICCTB

Krnaccudukarus peakiuii B OpraHndecKoi

XNMHUHN

19.09

Cucremarusaius 1 00001IeHrE 3HAHUHA 110

TEMEC

21.09

AJIKaHBI: TOMOJIOTHUECKHH psJl, 0011as
dhopmyna, HOMEHKIIATypa U U30Mepus,
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE

MOJIEKYI

22.09

10

duznueckre 1 XUMHUYECKUE CBOUCTBA

aJIKAaHOB

26.09

11

Haxosxnenue ankanos B mpupoje. CriocoOsr

IIOJIYYCHHA U IPUMCHCHUE aJIKaHOB

28.09

12

[uxnoankansl: odmas Gopmyia,
HOMEHKJIATYpa ¥ U30MEpHsi, 0COOCHHOCTH
CTPOCHUS M XUMUYECKHX CBOKCTB, CIIOCOOBI

MOJIYYCHH U IPUMCHCHUC

29.09

13

Pemenne pacu€THbIX 33724 HA ONIpE/ICTICHIE
MOJIEKYISIpHOHM (hOpMYIIbI OPraHUYEeCKOTrO
BEILIECTBA M0 MACCOBBIM J0JISIM aTOMOB
3JIEMEHTOB, BXOSILIUX B €r0 COCTAB.

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_IGHI/IC 3HAHMUH 110

02.10




TEMC

AJIKEHBI: TOMOJIOTUYECKHH Psif, 00mas

bopmyna, HOMEHKIIATYpa, JIEKTPOHHOE U

14 MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI. 05.10
CTpyKTypHas U IIHC-TPAHC-U30MEPUs
AJIKEHOB
DU3NYECKUE U XUMUYECKUE CBOMCTBA

15 06.10
ankeHoB. [IpaBuino MapkoBHHKOBa

16 CrrocoOBI IMoJTydeHUsT 1 IPUMEHEHNE AIKCHOB 09.10
[IpakTnueckas padota Ne 1 mo Teme

17 "[lonydeHue sTUIIEHA U U3yYEHHE €T0 12.10
CBOMCTB"
Pemenue pacu€THbIX 3a7a4 Ha OTNIpe/ieTICHIE

18 MOJIEKYJIIPHOH (DOPMYIIBI OPraHUIECKOTO 13.10
BEIECTBA
ANKaaueHbl: CONpsHKEHHBIE, U30JIUPOBAHHbIE,

19 KyMynupoBaHHbIe. OCOOCHHOCTH 16.10
AIIEKTPOHHOTO CTPOSHUS
XUMUYECKUE CBOMCTBA COMPSKEHHBIX

20 19.10
JTMEHOB
CrniocoObl nosryyeHus U NpUMEHEHUe

21 20.10
aJKaJIneHOB

22 AJNKWHBI: TOMOJIOTHYECKUIA psifl, oO1as 23.10




(dopmyna, HOMEHKIIATYpa, JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKY!I,

¢bu3nveckrue CBOWCTBA

23 XUMHUYECKHE CBOICTBA aJIKUHOB 26.10
24 KauecTBeHHbIE peakIMi Ha TPOHHYIO CBSI3b 27.10
CriocoObl nosTyuyeHus: U IpUMEHEHUe
25 06.11
AJIKMHOB
Pemrenne 3aga4: pac4€Tsl IO YpaBHEHUIO
26 09.11
XHUMHYECKOHN peaKInu
Cucrtemarusanusa 1 0000IIeHe 3HAHUH 10
27 10.11
TeMe
ApeHBI: TOMOJIOTHYECKUH Psifl, 00IIas
dhopmyna, HOMEHKIATypa. DIEKTPOHHOE U
28 MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYII 13.11
OcH30J1a ¥ TOJIyoIa, uX (PU3UYECKUE
CBOMCTBA
XHWMHUYECKUE CBOMCTBA apEHOB: PEAKIIUU
29 16.11
3aMeIeHH
XHWMHUYECKUE CBONCTBA apEHOB: PEAKIIUU
30 MPUCOEANHEHUS, OKUCIIEHHE TOMOJIOTOB 17.11
OcH30I1a
31 OCoOGeHHOCTH XUMUYECKUX CBOMCTB CTHpOJIa 20.11
32 Pemienne pacy€THbIX 3a/1a4 Ha ONPECIICHHUE 23.11




MOJIEKYJISIPHOM (POPMYIIBI OPraHUYECKOTO

BEI[ECTBA

33 CriocoObI MMoJTydeHusT ¥ IPUMEHEHUE apeHOB 24.11
I'eHeTnueckas CBSA3b MEKIY PA3THIHBIMH

34 27.11
KJIaccaM¥ YIJIeBOIOPOIOB
Pacu€tel 0 ypaBHEHUSAM XUMHUYECKUX

35 peakuuii. Cucremaruzaiusi u 00001IeHNEe 23.11
3HAHUM MO TeMe

36 [Tpupomuasrii ra3. [lonyTHbIe HETIHBIC Ta3bI 24.11
KameHHBI#1 yroJib 1 IpOIyKThI €T0

37 27.11
nepepadoTKu
Hedts 1 ciocoOs1 €€ mepepaboTKH.

38 30.11
[IpuMeHeHne mpoAyKTOB MepepadoTKu HEDTH
I'enetnueckas CBSA3b MEXIY PA3IUYHBIMU

39 01.12
KJIaccaMH YIJIeBOJOPOJIOB
["anorenonpon3BoAHbBIE YIIIEBOJOPOIOB:

40 ANIEKTPOHHOE CTPOCHHE; PEAKITUHU 3aMEeIICHHUS 04.12
rajioresa
JleicTBue mienoueit Ha

41 rajoreHnpou3BoAHbIe. Bzaumopaeiicteue 07.12
JIUTaJOTeHAIKAHOB C MarHUEM U IIMHKOM
CucremaTu3aius 1 0000IIeHre 3HAHUN TI0

42 08.12

pazneny "YrieBonopoasr"




KonTtposnsHas paboTa o teme

43 11.12
"YrneBonoposr”
[IpenensHBIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHUH psl, oOmias hopmyna,

44 CTPOCHHE MOJIEKYJI, U30MEPUS, 14.12
HOMEHKJIaTypa, Kiiaccuukanus, Gu3nieckue
CBOMCTBA
XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX

45 15.12
OJTHOATOMHBIX CITHPTOB
CriocoOFblI oTy4eHHst ¥ TPUMEHEHHE

46 18.12
OJTHOATOMHBIX CITHPTOB
[Ipocteie 3¢upsl: HOMEHKIATYypa U

47 HM30MepHsi, 0COOCHHOCTH (PU3UIECKUX U 21.12
XUMUYECKUX CBOMCTB
MHoroaTOMHBIE€ CIUPTHI: ITUICHIIIUKOIb U

48 TJIMIEPHH, UX PU3NUECKHE U XUMUUYECKHE 22.12
CBOMCTBA
CriocoObl mosTydeHus: 1 IpUMEHEHUe

49 11.01
MHOTOATOMHBIX CTUPTOB
@DeHOo: CTPOCHHUE MOJICKYIIbI, PU3NYECKHE

50 12.01
cBoiicTBa. TOKCMUHOCTH (peHoNa

51 XuMHuecKkue cBoMcTBa (heHona 15.01

52 CrniocoObI mostyueHust 1 mpuMeHeHne GpeHona 18.01




[Ipaktuyeckas padora Ne 2. Pemenue

53 SKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME 19.01
"Criuptel 1 peHob"
Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110

54 22.01
TeMe
AJBJIETHIBI | KETOHBI: 3JICKTPOHHOE
CTpO€eHUE KapOOHUIILHOU TPYIIIbI;

55 25.01
TOMOJIOTUYECKHE PsAJIbI, 001Ias popmyia,
M30MEepHs B HOMEHKJIATypa
AJNBJIETHIBI M KETOHBI: (PU3NICCKHE

56 26.01
CBOWCTBa; peaKIuy MPHUCOCTUHCHUS
Peakuuu okucieHus U KaueCTBEHHbBIE

S7 29.01
peaKkuu aibJIeruI0B 1 KETOHOB

58 CriocoObI MOTy4YeHUs albJACTUIOB U KETOHOB 01.02
OAHOOCHOBHBIE Mpe/ieNibHbIE KAPOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHS MX 02.02
MOJIEKYI
N3omepus 1 HOMEHKIaTypa KapOOHOBBIX

60 05.02
KHCTIOT, UX (pU3nvecKre CBONCTBA
XUMUYECKUE CBOMCTBA MPEIETbHBIX

61 08.02
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT
Oco0eHHOCTH CBOMCTB MypaBbUHOM

62 09.02

KUCIOTHL. MHOrooOpa3ue kapOOHOBBIX




KHUCJIOT

63

OCOoOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
KHCJIIOT. Hpe,[[CTaBI/ITCJH/I BBICHIHNX

KapOOHOBBIX KHUCJIOT

12.02

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX

KHUCJIIOT

15.02

65

CriocoOblI osTyueHus: U IpUMeHEeHue

KapOOHOBBIX KHUCIOT

16.02

66

CrnoxHbIe Y(QUPBI: TOMOJIOTHYECKUH P,

obmas Gopmysa, U30Mepus 1 HOMEHKIIATypa

19.02

67

dusnyeckue U XUMHYECKHE CBOMCTBA

a¢upoB

22.02

68

Pemenue pacu€THbIX 3a7a4: [0 YPaBHEHUIO
XMUMHUYECKOHN peaklnu, Ha OIpeieIeHHe
MOJIEKYJISIpHOH (hOpMYJIIbl OPraHU4EeCKOro

BCIICCTBA

26.02

69

[IpakTuueckas pabota Ne 3. Pemenue
AKCIEPUMEHTAJIBHBIX 33124 10 TEME

"KapOoHoBble kucI0Thl. CriokHbIE 3pUpHI"

29.02

70

XKupsl: crpoenue, puszndeckue u

XMUMHYECKHE CBOMCTBA (THAPOIIU3)

01.03




71

OCoOGeHHOCTH CBOWCTB JKHUPOB, COJICPIKAIINUX
OCTaTKH HEIPEEIbHbBIX JKUPHBIX KUCIIOT.

JKups! B npupone

04.03

72

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Moomee aeicreue. [loasarue o

cUHTeTHYeCKUX Motonux cpeactrax (CMC)

11.03

73

['eneTnveckas CBsI3b YriaeBOJOPOJOB U
KHCJIOPOJICOACPIKAITUX OPraHMUYECKIX

BCIICCTB

14.03

74

Pacuérel no ypaBHEHUSIM XUMUYECKUX

peakuui

15.03

75

CucreMaruzanys 1 0000IIeHEe 3HAHNUI IO

TEME

18.03

76

OO6mrast XapaKTepUCTUKA YTIIEBOJIOB U
Kiaccuukaiys yrieBo10B (MOHO-, TU- U

MOJIMCAXapH/Ibl)

21.03

77

Momnocaxapuabl: puznyecKue CBOMCTBa U

HaXO0XKJACHHUC B IIPHUPOJC

22.03

78

HpI/IMeHeHI/Ie T'JIFOKO3EI, e€ 3HaUeHUE B

KUBHCACATCIIbHOCTH OpraHu3smMa

01.04

79

[[Hcaxapnm,l: caxapo3a, MaJIbTO3a U JIAKTO34a.

HaxoxxaeHue B npupoac U NpUMCEHCHUC

JFicaxapuioB

04.04




[Monucaxapuabl: CTPOCHUE MAKPOMOJICKYIT,

80 ¢bu3nyeckre 1 XUMHYECKHE CBOICTBA, 05.04
MpUMEHEHHE

81 [TonsiTne 06 UCKYCCTBEHHBIX BOJIOKHAX 08.04
Pemenne pacueTHbIX 3a7a4 Ha OTIpE/ICIICHNE

82 JIOJIA BBIXOJIa MPOJIYKTA PEAKIIUU OT 11.04
TEOPETHUYECKH BO3ZMOKHOTO
CucremaTtu3zanus 1 000011eHHEe 3HaHUH IO

83 12.04
pazneny
KounTponbHas paborta o teme

84 "Kucnopoaconepkaiiyue opraHudecKre 15.04
coeMHeHus"
AMUHBIL: K1accu(UKalus, CTpOSHUE

85 MOJIEKYJI, 0011asi popMyIia, U30Mepus, 18.04
HOMEHKJIaTypa u (pu3nYecKue CBOCTBa
XHUMHUYECKHE CBOUCTBA aTu(aTHIECKUX

86 19.04
aMUHOB
AHWINMH: CTpOEHUE aHWINHA, 0COOEHHOCTH

87 22.04
XMUMHYECKUX CBOMCTB aHUIIMHA
CrniocoObl nosryyeHus U NpUMEHEHUe

88 25.04
anudaTuyecKux aMMHOB
AMMHOKHCIIOTBI: HOMEHKJIATypa U U30MEepHs,

89 26.04

¢usnueckue croiictBa. OTaeNbHBIE




MNpCACTAaBUTCIIN Q-aMUHOKHCIIOT

90

XUMHUYECKHE CBOHCTBAa aMUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAaUCHHE aMUHOKHUCIIOT.

Cunres u ruapoJin3 neuTua0B

29.04

91

benku xak npupoAHbIE IOJIUMEDHI;

CTPYKTYpPBHI OEJIKOB

06.05

92

XUMHUYECKHUE CBOUCTBA OEIIKOB

13.05

93

A3oTcoepKalye reTepouruKINIECKUe
COCIUHECHMUS. HYKJ'IGI/IHOBI)IC KHCJIOTHI:

COCTaB, CTPOCHHUE U Ouooruyeckas POJIb

16.05

94

[IpakTnueckas padota Ne 4. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"A3zoTcoaepKaiiue OpraHun4eckue

coequHeHus"

17.05

95

[Ipaktuueckas padota Ne 5. Permenue

OKCIICPUMCHTAJIBHBIX 3aJa4 I10 TEME

"Pacnio3HaBaHue OpraHMYEeCKUX COCTUHECHUI"

20.05

96

KonTtponbHas padoTa o teme
"A3zoTcoaepxaniue OpraHm4ecKue

coequueHus"

23.05

97

OCHOBHBIC TIOHATUS XUMUH
BBICOKOMOJICKYIIAPHBIX COCIUHEHUN U

MCTOJbI UX CUHTE3a —IIOJIMMEpHU3alUa U

24.05




IIOJIMKOHACHCAIIUA

[Tnactmaccel. YTunuzaius u nepepadoTka

98 1 24.05
TUTACTUKA

99 DnacToMepsl: HATypaJIbHBI CHHTETUYECKUE . 24.05
Kayuyyku. Pe3una
Bonokna: HaTypainbHBIE, HCKYCCTBEHHBIE,

100 cuHTeTnuyeckue. [lommumeps! cnennanbHOTO 1 24.05
Ha3HAYCHUS
[IpakTueckas pabota Ne 6. Pemenue

101 SKCIEPUMEHTAJIbHBIX 3314 10 TEME 1 24.05
"Pacnio3HaBaHMe macTMacc U BOJIOKOH"
O06o01enre 1 cucTeMaTru3aIus U3y4eHHOTO

102 Marepuaia no TeMe "BbhIcCOKOMOJIeKYIsIpHbIC 1 24.05
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bceero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM
1 1
anemMeHT. M3oTomnsl
CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB,
2 1
KBAaHTOBBIE YMCIIa
Knaccudukanus XuMuuecKux 3J€MeHTOB (S-,
3 1
p-, d-, f-amemenTHI)
Pacrnipenienenue 3eKTpOHOB 110 aTOMHBIM
4 1
opOuTamsIM
DNeKTpOHHBIE KOH(UTYpalli aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSTHUH
DNeKTPOHHBIE KOH(UTYpaIli HOHOB.
6 1
DIEeKTPOOTPULIATEIBHOCTD
ITepuoanueckuii 3axon u [lepuoanueckas
cuUcTeMa XMMHUYeCcKux 3nemeHToB /[, U.
7 1

MenneneeBa, CBsI3b C COBPEMEHHOM TEOpUEH

CTPOCHHA aTOMOB




3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHUYCCKUX IJICMCHTOB U 06pa3yeMHx HMHN
IMPOCTBIX U CJIOKHBIX BEHICCTB I10 I'pyIiaM U

nepuoiam

CucreMarusanys 1 0000LIEHUE 3HAHUN 10

TEMEC

10

Buapl xumuueckoi cBsa3u. MexaHu3mMbl
00pa3zoBaHus KOBAJEHTHOM CBSI3H.
Bonopoanas cBa3b. MexxMoOIIeKyIsipHbIe

B3aMOJECUCTBUA

11

BajieHTHOCTE M BaJIEHTHEIE BO3MOKHOCTHU
aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYpPhI

MOJICKYJ C UX TECOMETPHUIYCCKHUM CTPOCHUEM

12

HpeI[CTaBJ'IeHI/ISI 0 KOMIIJICKCHBIX

COCIMHCHUAX: COCTaB 1 HOMCHKJIaTypa

13

BemectBa MOJIEKyIspHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUs. THurbl
KPUCTAIIIMYECKUX PEIIETOK U CBOICTBA

BCIICCTB

14

ITonsarue o JUCIICPCHBIX CUCTEMAX.

Hpe,[[CTaBJ'IeHI/IC 0 KOJUIOUJHBIX paCTBOpPax

15

HctunHEbIC PpaCTBOPLI: HACBIIIICHHLIC U

HCHACBIIICHHBIC, paCTBOPUMOCTD.




Kpucramnoruapars:

16

CrniocoObl BEIpaXEHUsI KOHIIEHTPALH

pacTBOpoOB

17

Pemenne 3a1a4 C UCIIOJIb30BaHUEM HOHATHHU
""MaccoBas J10J151 pacCTBOPEHHOTO BellecTna',

"MoJisipHasi KOHIIEHTpaIus"

18

Knaccudukanus 1 HOMEHKIaTypa

HCOPraHNM4YCCKUX BCIICCTB

19

Cucrtematu3anusa 1 0000IIeHHe 3HAHUH 10

TEME

20

KonTponsnas paborta no temam "CrpoeHue
aroMa. [lepronueckuii 3aKOH U
[Tepuoandeckas cucTeMa XUMHUYECKUX
snemenToB JI. 1. Menpaeneesa", "Ctpoenue

BemecTBa. MHOroo6pasue BemiecTs"”

21

Knaccudukanus XuMu4eckux peakiui B

HEOPraHUYECKOU U OPraHUYECKON XHUMUHU.
3aKOH COXpaHEHUsI MacChl BEIIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHHS YHEPTUHU TIPH

XUMHUYCCKUX PCAKIUAX

22

TennoBblie 3 HEeKTH XUMUYECKUX PEAKIIUH.

TepMOXI/IMI/I‘-IeCKI/Ie YpaBHCHUA

23

Brrunciaenus mo YpaBHCHUAM XUMHYCCKUX




peaKI_[I/Iﬁ U TCPMOXUMUYICCKHUM YPABHCHUAM

CKOpOoCTh XMMHUECKOH peakluu, eé

24 3aBUCHMOCTB OT Pa3IMYHBIX (PaKTOPOB.
Karanus u xaranuzaropsl
25 ['oMoreHHbIe U reTeporeHHbIe PEaKUU
[IpaxTrueckas padorta Ne 1 no teme "BnusiHue
26 pa3anyuHbIX (PAKTOPOB HA CKOPOCTH
XUMUYECKOH peakiun"
5 OO6paTumble 1 HEOOpAaTUMBbIE peaKLUu.
7
XHUMHUYECKOE PaBHOBECHE
[IpakTrueckas padota Ne 2 o Teme "Bnusiaue
28 pa3IUuHBIX (PAKTOPOB HA MOJIOKEHUE
XUMHUYECKOTO paBHOBecHS "
DnekTpoauTruyeckas aucconuanus. CHiibHbIE
29 1 ciabpie AEeKTpoJauThl. CTeneHb
JMCCOLIMAIIUU
Nonnoe npoussenenue Boabl. Cpesa BOJHBIX
30 pactBopoB. Bogopoaubiii nokasarens (pH)
pacTBopa
I'mpponns coneir. Peaknuu, nmporekaroniye B
31
pacTBOpax 3JIEKTPOJIUTOB
ITpaktnyeckas padora Ne 3 o Teme
32

"XUMHYECKUE PEAKLIUU B pacTBOpax




3JEKTPOJIUTOB"

OKHCIIMTEIRHO-BOCCTAHOBUTEILHBIC pCaKkuuu.

- Baxxuelire OKMCIUTENN U BOCCTAHOBUTEIIN
MeTtop 3eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
34
OanmaHca
35 DNEeKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB
36 Pemienue 3a1a4 pa3muyHbIX THIIOB
37 Pemrenue 3agayu pa3auvHBIX TUTIOB
38 Cucrtematu3anusa 1 0000IIeHNe 3HAHUH 110
Teme "XuMHYeCKre peakun"
KonTtponbHas padoTa o Teme "XumMuueckue
39
peakuun"
[Tonoxenne nHemeramios B [lepuoanueckoi
40 CHUCTEME XUMUYECKUX 37eMeHToB [, U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS X
atomMoB. du3nyeckre cBOKWCTBA HEMETAIJIOB
" AnnoTponus HEeMeTauloB (Ha puMepe
KHCTI0po/a, cepbl, pocdopa u yriaepoaa)
1 Bonopona: nonyuenue, ¢pusndeckue u
XUMHUYECKUE CBOMCTBA. [ napuabl
["anmorensl: HAXOXKICHHUE B IPUPOJIE, CIIOCOOBI
43 MOJTy4eHuUs1, GU3NYECKUE U XUMHUYECKHE

CBOMCTBA




lManorenoBonopoasl. Baxnenmue

44 KHCJIOPOJICOACPIKAIINE COCTUHEHUS
TaJIOTCHOB
JlabGoparopHblie ¥ MPOMBIIIIICHHBIC CIIOCOOBI

45 IoJIyuyeHus rajoreHoB. [Ipumenenue
TaJIOT€HOB U UX COSTMHEHUH
[IpaxTueckas padota Ne 4. Pemenue

46 IKCMIEPUMEHTATBHBIX 33124 TI0 TEME
"T'anorensr"
Kucnopoa: mabopatopHbIe B IPOMBIIIIJICHHBIC

47 CHOCOObI OJy4YeHUs], PU3NYECKHE U
xuMuueckue cpoicta. O30H. [Ipumenenue
KHCJIOpO/1a U 030HA

48 OKcHIbI ¥ IEPOKCHIBI

49 Pemenue 3a1a4u pa3auvHBIX THIIOB
Cepa: HaxOJeHHE B IPUPOJE, CIIOCOOBI

50 MOJTy4deHUs, (PU3UICCKUE U XUMUYCCKHE
CBOMCTBA

51 CepoBosopos, cynb(u sl

- Kucnopoacoaepxaiine cOeTUHEHHS CEPHI.
Oco0eHHOCTH CBOMCTB CEpHOI KHCIOTHI

- IIpaktuyeckas pabora Ne 5. Pemenue

AKCIIEPUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u




eé coeqnueHus"

A30T: HaX0X/IeHHE B IIPUPOJE, CIIOCOOBI

o4 MOJTy4eHUs1, PU3NIECKUE M XUMHUECKHE
CBOMCTBA. AMMHMAK, HUTPHJIbI

- Kucnopoacoaepxaiiue coequHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeHeHue a30Ta U €ro COeTMHEHUH.
A30THBIE yI0OpEeHUS
®docdop: HaxXOXKIEHHE B IPUPOJIE, CLIOCOOBI

S7 noJtyueHusi, GU3NYECKUEe U XUMUUYECKHE
cBoiictBa. ®ochuasl u pochun
Oxkcunpl pocdopa, pochopcoaepxarniue

58
kucioTel. Conm pochopHOM KUCTOTHI

- [Ipumenenne Gocdopa u ero COeTUHECHHIA.
docdopHbIe y10OpeHUsI
[IpakTuueckas padota Ne 6. Pemenue

60 AKCIEPUMEHTAIBHBIX 3a71a4 M0 TeMe "A30T U
dhocdhop u ux coenuHeHU"
VYrinepoa: HaXoXKJIeHUE B MPUPO/IE,

61 aJUIOTPONHbIE MOAU(DUKAIUY; (PU3HUECKHe U
XMMUYECKHE CBOMCTBA, IPUMEHEHHE

6 Oxcun yriepona(ll), okenn yrinepona(1V),

YroJjibHas KUCJIOoTa U e€ cou




63

Pemenne 3aa4 pa3JIMIHbIX TUIIOB

Kpemuuii: HaxoxJIeHUE B PUPOIE, CIIOCOOBI

64 MOJTy4eHUs1, PU3NIECKUE M XUMHUECKHE
CBOICTBA
Oxcup kpemuusi(1V), kpeMHUEBasE KUCIIOTA,

65
CUJTMKATHI

66 [IpuMeHeHne KpeMHUS U €r0 COETMHEHUM.
Crekio, €ro noyiy4eHue, BUbl CTEKIIA

67 Pemenue 3aga4u pa3auvHBIX TUIIOB

63 Cucrtematu3anusa 1 0000IIIeHHe 3HAHUH 10
teme "Hemeramer"

69 Kontponbhas padota o teme "Hemerammbr"

20 AHanu3 pe3ynbTaTOB KOHTPOJILHOHN pabOTHI,
KOPPEKIHsI OIHO0K
[Tonoxenue metamios B [lepuoauueckoit

- CUCTEME XMMHYECKHUX 2JIEMEHTOB.
Oco0eHHOCTH CTPOSHUS DIIEKTPOHHBIX
000JI04€K aTOMOB METAJIOB

2 O6uue dpuznyeckue cBOMCTBa METAIIOB.
[IpuMmeHeHre METaIOB B OBITY I TEXHHUKE

73 CnnaBsl MetaiioB. Koppo3ust metanion

74 Pemrenue 3a1au pa3anyHbIX TUIIOB

75 DNEeKTPOXUMHUYECKUH Psil HANPSHKEHUM




MeTaiuioB. O0mue croco0b! MOTydeHHS

METAJLJIOB

76

OOmast xapakTepucTuka MeTayuioB | A-rpymiisl
[leproauueckoi CUCTEMbI XUMUYECKUX
aneMeHTOB. HaTpuii u Kanuii: noigy4yeHue,
¢uznyeckue 1 XuMHUYECKHE CBONCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX

COEIMHEHUN

77

O6mras xapakrepuctuka metaios [A-
rpynnsl [leproagnyeckoit cucteMbl
XUMHUYECKUX AJIEMEHTOB. Maruui v KajabIIHUid:
noJiyueHue, GU3nYecKue 1 XuMUIECKHe
CBONCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U

HUX COeIUHEHNN

78

XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

79

AIOMUHMN: TIOJTydeHue, GU3ndecKkue u

XUMHNYECCKHE CBOfICTBa, IIPUMCHCHHUEC

80

AMdoTepHbIe CBOMICTBA OKCHIA U THIPOKCUIA
AITFOMUHHUS, THIPOKCOKOMIUICKCHI aJTFOMUHHUS,

HUX IIPUMCHCHHUC

81

Pemenune 3amau Pa3JIMYHLBIX TUIIOB

82

IIpaktuyeckas pabora Ne 7. Pemenue

SKCIICPUMCHTAJIbHBIX 3aJia4 IO TCME




"MeTasuibl IJIaBHBIX OArpyHn”

OO01mas XxapakTepucTUKa METaJLIOB TOOOYHBIX

83 noarpynn (b-rpynm) Ilepuonnyeckoit
CHUCTEMBI XUMHYECKHX DJIEMEHTOB

a4 DU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa U
€ro COCMHCHUM, UX PUMCHCHHE
Baxwueline coeqMHEHNs] MapraHiia.

85 [TepmaHranaT Kanus, €ro OKUCIUTEIbHBIC
CBOMCTBaA
dusnyeckne U XUMUYECKHE CBOMCTBA JKeye3a

86 u ero coenuHeHni. [lorydenne u mpuMeHeHne
CIUIaBOB JKeje3a

87 dusndeckre ¥ XMUMHUUECKHE CBOMCTBA MEIH U
e€ COeTMHCHUH, UX TPUMEHEHNE
dusnyeckre U XUMUYECKHE CBOMCTBA IIMHKA U

88 €ro COeAMHEHUH, NX IPUMEHEHHE.
['apOoKCOKOMITIEKCHI IIMHKA
[IpakTuueckas pabota Ne 8. Pemenue

89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"MeTaibl TOOOYHBIX MOATPYIH"

90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

o1 O06o0011eHNe U cucTeMaTH3aus U3y4eHHOTO

Marepuaina no teme "Meramibr"




92

KonTpompHas pabora o Teme "Mertamibr"

AmHanu3z pe3ynbTaToB KOHTPOJIBHOM paboTHI,

. KOPPEKIIHS OIHUO0K
Ponp xumun B o6ecrieueHun yCTOWYUBOTO

94 pa3Butus yesnoBedyecTBa. [loHsTHE O HAYUHBIX
METOJIaX UCCIEAOBaHMUs BEIIECTB
Hayunble mpuHIIUIIBI OpraHU3alu

o XUMHUYECKOTO MMPOU3BOJCTBA.
[IpompInuieHHbIE CIOCOOBI TOTYYEHUS
BaXXHEHUIITNX BEIECTB

96 XHWMHUYECKOE 3arpsA3HEHNE OKPYXKaroIen
Cpelbl ¥ €ro MOCJIEICTBUS
XuUMUS U 3I0pOBBE YesoBeKa. JIekapCcTBEHHBIE

97
cpencTaa

03 Xumug uiy. Ponb xumun B o0ecrieueHnu
MUIIEBOM 6E30MacHOCTH

99 KocMmerunueckue u napgromepHbie CpecTBa.
briToBas xumus
XuMUS B CTPOUTENIbCTBE. BaxkHelue

100 CTPOUTEINIBHBIE U KOHCTPYKIIMOHHBIE
MaTrepuaibl

101 XUMHS B CEIBCKOM X03siiicTBe. Opranuyeckue

U MUHEpaJIbHbIE Y10OpeHus




02 Cucremarusaus 1 0000IIeHUE 3HAHUHT 110
1 1

TEMC

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumust. Yrimyonennsiit ypoBenb. 10 knace. YueOnuk (aBropsr O. C. I'abpuensn, U. I'. OctpoymoB,

C. IO. Ilonomapes). 368 c.

2. Metonudeckoe nmocodue. Yriyonennsiit ypoBeHs. 10 kimace (aBtopst O. C. I'abpuenssa, U. T

OctpoymoB). 208 c.

3. HactonpHas kHura yuurens. YriyoneHHsii yposens. 10 kiacc (aBropsl O. C. I'abpuensn, U. T

OctpoymoB). 480 c.

4. KontponpHbie 1 TpoBepouHbIe padoThl K yueOHuky O. C. ['abpuensna, . T'. Octpoymosa,

C. 10. TlonomapeBa «Xumus. YriayOnennsiii yposenb. 10 kinace» (aBtopst O. C. I'abpuensis,

C. A. Cnagkos, A. M. banapy). 192 c.

5. Kontponbublie paboTel k yueoHuky O. C. I'abpuensna, 1. I'. Octpoymosa, C. FO. Ilonomapepa

«Xumust. Yriyonennsiit yposenb. 10 kiace» (aBropsl O. C. I'adpuenss, C. A. Cnaakos, A. M.

banapy). 80 c.

6. Xumudeckuit skcriepuMenT B mikose. 10 knace (aBropet O. C. 'abpuensn, JI. I1. Batnuna). 208

C.

7. Xumusi. YraoyOneHHbIN ypoBeHb. 10 kiacc. DnekTpoHHas popMa yueOHHUKa.
HNHpopmanmoHHbIe cpeacTBa

HNuTepHeT-pecypchl Ha PYCCKOM SI3bIKE

1. http://www.alhimik.rullpenctaBneHs! crieayromniiue pyopruKku: COBEThI a0UTYPHUEHTY, YIUTEIIO

XMMHH, CIIPABOYHHUK (04YeHb OoJiblIasi MoJ00pKa TabJUIl U CIIPaBOYHBIX MaTEPHUAJIOB), Becenas

XUMUS,

HOBOCTH, OJTUMITHAIBI, KYHCTKaMepa (Macca MHTEPECHBIX HCTOPUIECKIX CBEIICHHIA).

2. http://www.hij.ruXXypran «XuMus 1 )KU3Hb» MMOHATHO ¥ 3aHUMATEIHLHO paccKa3biBaeT 000 BceM

WHTEPECHOM, YTO TIPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM MBI )KHBEM.

3. http://chemistry-chemists.com/index.htmlaekTpoHHBIH XKypHAT « XUMUKHA U XUMHUS.

[IpencraBieHO MHOKECTBO OTIBITOB MO XMMHUH, 3aHUMATEILHON HH(POPMAITUH, TI03BOJISFOIICH

YBJIEYb YUEHUKOB SKCIIEPUMEHTALHON YaCThIO MPEIMETA.

4. http://c-books.narod.ru BceBo3moskHast tuTepaTypa 10 XHMHUH.

5. http://www.drofa-ventana.rull3BecTHoE H31aTEILCTBO yueOHOM auTepaTypbl. HOBHHKH HaydHO-

MOTYJISIPHBIX ¥ 3aHUMATEIIbHBIX KHUT 110 XHMHH.

6. http://schoolbase.ru/articles/items/ximiyaBcepoccuiickuii MKOJbHBIN TOPTa CO CChUIKAMU Ha

00pa3oBaTelbHbIC CAUTHI 10 XUMUHU.

7. www.periodictable.ru CO0pHHK cTaTeit 0 XUMUYECKUX 3JIEMEHTAX, UILTFOCTPUPOBAH HBIH

IKCTIEPUMEHTOM.

HHTepHeT-pecypc HA AaHTJINHCKOM I3bIKe

http://webelementes.com Coep>KUT UCTOPUIO OTKPBITHS U OTIMCAHUE CBOMCTB BCEX XMMHUYECKHX

3JIEMEHTOB. ByzieT nose3eH i COBEPIICHCTBOBAHMUS HHOCTPAHHOTO sI3bIKa 00YYaIOLINXCS, TaK KaK

COJICPKHUT Ha3BaHMUsI AJICMEHTOB U BEIIIECTB HA Pa3HBIX SI3bIKAX.
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