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MNOACHUTEJIBbHAS 3AIINCKA

Pabovas nmporpamMMa o XMMUH Ha YpOBHE CpeHEr0 0011ero o0pa3oBaHus pazpadoraHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
Oeneparnuny, TpeOOBaHUM K pe3yabTaTaM 0CBOeHUA deepanbHOi 00pa3oBaTeIbHON MPOTrpaMMbl
cpennero  obmiero  oOpazoBaHus(POIl  COO), mnpencraBiaeHHbIX B DenepalibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konnenmum mpenonaBaHus
yuebHoro mpenmMera «XuMHs» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit ®deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MMPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINyOJNEHHOrO H3y4yeHHUS 3aHMMAET Ba)XXHOE MECTO B CHCTEME
€CTeCTBEHHO-HAy4HOro oOpa3zoBanusi ywamuxcsi 10-11 kmaccoB. W3yuyenuwe mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, MNPOGUIBLHOIO OO0Yy4YeHHs, MpPU3BaHO
obecrieunTh 0011€00Pa30BATEIFHYI0O U OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOUMYIO ISl aIalTallii UX K OBICTPO MEHSIOUIMMCS YCIOBUSM JKU3HHU B COIIYME, a TAaKKe
JUTSL TIPOJIOJDKEHUSI O0y4YeHUsl B OpraHu3alusax MnpodeccnoHanibHOrO 00pa30BaHUs, B KOTOPBIX
XUMHUS SBJSIETCS OJHON M3 IPUOPUTETHBIX AUCHHUIUIHH.

B nporpaMMe no XMMUM Ha3Hau€HUE IMpeAMeTa «XUMHUS» IMOJIydaeT MOAPOOHYIO
MHTEPIIPETAllMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nonoxenusmu PI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHuUsl U TpeOOBAaHUM K YPOBHIO
HOJArOTOBKHM BBIMTYCKHUKOB. CBHUIETENHCTBOM TOMY SIBISIOTCS CIEAYIOIIME BBINOIHIEMBIE
IPOTPAMMOI1 110 XUMHH () YHKIIHU:

e HMHQOPMAIIMOHHO-METOANYECKAs, peau3alus KOTOpoM oOecreyrBaeT IOJydeHHe
NPEJICTaBICHUS O LIEJSAX, COJAEP KaHMUU, OOIIel cTpaTeruu OO0y4deHHsl, BOCIHUTAHUS U
pa3BUTHSL, 00YYAIOIIMXCS CPEACTBAMH MPEAMETA, U3Y4aeMOIo B paMKaX KOHKPETHOTO
npoduIs;

® OpraHM3alMOHHO-TUTAHUPYIOIIAs, KOTOpas  NpeaycMaTpuBaeT  OIpeJesIeHue:
OPUHIUIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MmarepHuaia, KOJUYECTBEHHBIX M KAuyeCTBEHHBIX €ro XapaKTepPHCTUK; IMOAXOJOB K
(GOpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJISI U OIEHKHM 00pa3oBaTeNbHBIX
JTOCTHXKEHUH, Oo0yJaromuxcs B paMKax HTOTOBOW arrecTaluu B (opMe €IUHOro
roCyJapCTBEHHOTO 9K3aMEHa 110 XUMUH.

[Tporpamma asst yriyOnE€HHOTO U3YUYEHUS! XUMHH:



® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COACpKaHKE, 00s3aTeIbHOE ISl U3YUCHUS
B paMKax OTAENbHBIX  mOpoduiel, mpeaycMaTpUBacT  pacOpeleleHue U
CTPYKTYPUPOBAHHUE €ro IO KJIAaccaM, OCHOBHBIM COAEP)KATEIbHBIM JIMHUSAM/pa3/iesiaMm
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne y4eOHOTO BpeMEeHHU, PEKOMEHIYEMOT0 JUIsl U3Y4YEeHHUS
OTJENIbHBIX TEM;

e [peasiaraeT NPUMEPHYIO MOCIIE0BATEIbHOCTD U3yUeHHs yueOHOro MaTepuana ¢ yuéTom
JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX 1 MEXKIIPEIMETHBIX CBSI3CH;

e aéT METOAMYECKYI0 HHTEpIpEeTalnio Leleil W 3aJad M3ydyeHus IMpeaMeTa Ha
yrayOn€HHOM YpOBHE C Y4€TOM COBPEMEHHBIX MPHUOPUTETOB B CHUCTEME CPEIHEro
oOmiero oOpa3oBaHUs, COAEPKATEIILHON XapaKTePUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHMSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00IIero oopa3oBaHUs
(IMYHOCTHBIX, METANIPEIMETHBIX, IPEAMETHBIX), & TAaKXKe C y4ETOM OCHOBHBIX BHJIOB
yueOHO-TI03HABATENbHBIX JIEHCTBUI OOYyYalOlIErocss MO OCBOCHHIO COJIEp>KaHUs
npeaMera.

[To BceM Ha3BaHHBIM MO3UIIMAM B IIPOTpaMMeE [0 XUMHH IIPEyCMOTPEHA MPEEMCTBEHHOCTh
¢ 00ydeHueM XMMHUU Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus. 3a MpeielaMy YCTaHOBICHHOM
IPOrpaMMoOi M0 XMMHMH 00sI3aTeNIbHOM (MHBAPUAHTHOM) COCTABIISIIOIIECH COEpKaHUs y4eOHOTro
npeamera «XUMHUsS» 0CTaéTcsi BO3MOXKHOCTh BRIOOpa €ro BapuaTUBHOMN COCTaBIISAONIEH, KoTopas
JIOJKHA ONPEEeNATHCS B COOTBETCTBUU C HAIIPABJIEHUEM KOHKPETHOT o npoduist o0ydeHus.

B cootBerctBuu ¢ koHnentyanbHbIMU mojoxeHusmMu DPIOC COO o Ha3zHayeHUH
npeaMeToB 0a30BOT0 U yriIyOJIEHHOTO YPOBHEH B cucTeMe nudpepeHnpoBaHHOT0 00yueHus Ha
YPOBHE Cpe/iHero o011ero 00pa3oBaHMs XUMUS Ha YPOBHE YIiTyOJIEHHOTO H3yUeHUs HalpaBiIeH Ha
peau3aluio MPeeMCTBEHHOCTH € MOCJIEAYIOIIMM ATAMOM MOTyYeHUs XMMUYECKOT0 00pa30BaHUs
B paMKaX M3y4eHHsI CHEIHATBHBIX €CTECTBEHHO-HAYUYHBIX U XUMHUYECKUX JUCIHUILIMH B By3aX U
OpraHM3aIysaX cpelHero npodeccuoHaabHOro 00pazoBanus. B 3Tol cBs3M M3ydyeHHe mpenMera
«XUMUL» OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha PACHIMPEHUE U YIITyOJCHHE TEOPETUUYECKO 1
NPaKTUYECKON MOJATOTOBKM OOYYaIOUIMXCs, BBIOPABUIMX ONpEAEIEHHBIH Mpoduib 00ydeHus, B
TOM 4YHCIE C TMEPCIEeKTHUBOW TMOCIEIYIOMEro MOJIYyYeHHs] XMMHYECKOro oOpa3oBaHUS B
opraHuzanusax npodeccnoHanpbHOr0 oopa3oBanus. Hapsay ¢ atum, B cBete TpedoBanuii ®I'OC
COO k miaHupyeMbIM pe3ylbTaTaM OCBOEHHUS (enepaabHONH 00pa30BaTeNbHOW MPOrpamMMbl
cpeaHero oOmiero oOpa3oBaHHs H3yueHHE TMpenMeTa «XHMHS» OPHUEHTHUPOBAHO TaKXkKe Ha

peleHre 3a/1a4 BOCUTAHUS M COLIMATIBHOTO Pa3BUTHS oOydaromuxcs, Ha GOpMHUpPOBaHUE y HUX



OOIIIENHTEIICKTYAIbHBIX YMEHHM, YMEHUN pallMOHAIM3AIMU y4eOHOTro Tpyaa U 000OIIEHHBIX
CIIOCOOOB JEATENBHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBisiomuMu npeaMera «XUMHUsS» Ha ypPOBHE YIIIYOJEHHOTO HM3Yy4YCHHS SBISIOTCS
yriiyonéHHble Kypebl — «Opranudeckass XuMus» u «OOmas 1 HeopraHudeckas xumus». Ilpu
OIpe/IeIEHNH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHu3alliy COJEpXKaHUs ITUX KYpCcOB B
IporpaMMe Mo XMMHHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 6a30BOro u
yriayO0nE€HHOrO ypOBHEM U3yUEHUS MpEaMeETa.

OcHoBy cozaepxaHusi KypcoB «Opranudeckas xumusi» U «OOmas u HeopraHuyeckas
XUMHSA» COCTABISICT COBOKYIHOCTbh NMPEAMETHBIX 3HAHUN M YMEHMH, OTHOCAIIMXCS K 0a30BOMY
YPOBHIO M3yuy€HUs IpeAMETa. DTa CHCTeMa 3HAHUU IOJIydaeT ONPEICIEHHOE TEOPETHUECKOe
JIOTIOJIHEHHE,  II03BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYLIECTBEHHO  OonbIIUi  00BEM
¢axTonoruueckoro marepuana. Tak, Ha yriayOJE€HHOM YypOBHE M3Yy4eHUs MpeaMeTa oOecreueHa
BO3MOXKHOCTh 3HAUUTEJIBHOI'O YBEIMUYEHHs 0O0bEMa 3HAHMH O XMMHUYECKHX DSJIEMEHTaxX U
CBOWCTBaX MX COCJMHEHUN HA OCHOBE PACIIMPEHUS M YIIIYOJICHHS MPEICTABICHHA O CTPOCHHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMs pPEaKLUi, pacCMaTpUBAEMbIX C
TOYKH 3PEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHue nepuogudeckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XMMHUYECKHMX  DJEMEHTOB  0a3upyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOEHUH aToMa. XUMHUYECKas CBsI3b O0OBACHSAETCS C
TOUYKH 3pEHUS SHEPTeTUUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U PA3PYILIECHUH, a TAKKE C TOUKU
3peHHst MexaHu3MoB e€ oOpa3oBanus. M3yueHne TUIOB peakiuii JonoiaHseTcs popMUpOBaHUEM
OpeCTaBIeHUN 00 3MEKTPOXMMUYECKHX IpOLEccax U 3JIEKTPOJIM3€ pacllylaBOB U PacTBOPOB
BellecTB. B Kypce OpraHuyeckoil XMMHMUM TP PACCMOTPEHUU PEAKIUOHHOM CIOCOOHOCTHU
COEIMHEHUH yJensercs 0co00e BHUMAaHHUE BOIpPOcaM 00 AJIEKTPOHHBIX 3PQeKTax, 0 B3aHMHOM
BIIMSIHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEAKIIUM.

Ocoboe 3HayeHne UMeeT TO, YTO Ha COJepXKaHHWEe KYPCOB XMMMHU YIIyOJIEHHOTO YpOBHS
W3Yy4YEeHUS JIJIs1 KIIACCOB OMpeeéHHOro mpod s (TTITaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JIOTIOTHEHUH K 00111el cucTeMe MpeIMETHBIX 3HAHWN) OKa3bIBAOT BIMSIHUE CMEXHbBIE TIPEIMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEeIMETa IS KIaCCOB XMMUKO-(U3NIECKOT0 NMpoduist 60bIoe
3HayeHue OynyT HUMETh 3JIeMEHTHl ydeOHoro marepuana mo obmeil xumuu. Ilpu usydenun
npeaMeTa B JaHHOM cllydae akIeHT OyJeT cieslaH Ha OOLIHOCTh METOJ0B MO3HAHMs, OOLUTHOCTh
3aKOHOB M TEOPUH B XUMHH U B PU3UKE: aTOMHO-MOJIEKYJIsipHas Teopus (MOJIEKysipHasi Teopus B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPrUH, 3aKOHbl TEPMOAMHAMHKH, 3JIEKTPOJIU3a,

MMpEaACTaBJIICHUA O CTPOCHUHN BCUICCTB U APYTOC.



B T0 ke Bpems B cojiep:KaHUH TpeMeTa ISl KJIACCOB XMMUKO-OUOIOTHIECKOTO TPOQHIIS
OoMbIIMIA YACTBHBIA Bec OyIeT UMETh OpraHWYEeCKas XUMHS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXXHOCTB JJIs1 00Jiee 00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOW OpraHU3alluu KJIETKH KaK
OHMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOMAT, K IPHMEPY, TaKUEe CTPYKTYpHBIC
KOMITOHEHTBI, KaK JIUIHIbI, OCIKH, YIIIeBOJAbI, HYKICHHOBBIC KHCIOTHI M Apyrue. [Ipu sTom
3HaHHUS O COCTaBE M CBOWMCTBAX IPEICTABUTEICH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB
CITy’)KaT OCHOBOH JIJIsl U3YYCHUS CYITHOCTU MPOIIECCOB POTOCHHTE3A, TbIXAHUS, TUIIEBAPCHHUSL.

B muane ¢opMupoBaHUS OCHOB HAay4YHOTO MHUPOBO33PEHHUS, OCBOCHHUS OOIICHAYUHBIX
METOJIOB MTO3HAHHUS U OIBITA MPAKTHYECKOTO MTPUMEHEHHS HaAyYHBIX 3HAHHUI M3YYCHUE TpeMeTa
«XuMus» Ha yYriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3AX C y4eOHBIMU
npeamMeTaMu, BXOAAINMHU B COCTAB MPEAMCTHBIX oOiacren ((ECTCCTBGHHO-HayT-IHI)IC npeaAMETBI»,
«Matemaruka 1 uHGopMaTHKa» U «PyCCKUH SI3bIK U JINTEPATYPay.

[Tpu u3yueHun ydeOHOro npemmera «XHUMUs» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M cpemaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3agaveid
NEPBOCTENIEHHOW 3HAYMMOCTH SIBisieTcd (OPMHUPOBAHME OCHOB HAyKM XUMHM Kak 00J1acTH
COBPEMECHHOI'O €CTECTBO3HAHUS, IIPAKTUYECKOW JIEATCILHOCTH 4eJIOBEKa W OJHOT0 W3
KOMIIOHCHTOB MUPOBOW KYJIBTYpbI. PellieHre 3Toi 3a7aun Ha yriIyOJEHHOM YpOBHE H3Y4YCHUs
npeMeTa TPEATOoIIaraeT peain3anio TaKuX IeeH, Kak:

e (dopMHupOBaHUE MPEACTABICHUI: O MaTePUATHLHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSX U
I03HABAEMOCTH SIBJICHUU Iprupoabl, O MECTC XUMUU B CUCTEME CCTCCTBCHHBIX HAYK eé
BeJyleil poyini B OOECIICUEHUU YCTOMYMBOTO PA3BUTHS YEJIOBEUSCTBA: B PEIICHUU
npo0JieM HKOJIOTMYECKOM, SHEePreTHYecKol W THIINEeBOM O€30MacHOCTH, B Pa3BUTUU
MEMIIMHBI, CO3/IaHUU HOBBIX MAaTEPHUAIOB, HOBBIX HICTOYHUKOB YHEPTHUH, B 00ECTICUCHU U
PAlMOHATILHOTO MPHUPOIONOIB30BaHus, B (POPMUPOBAHMM MUPOBO33PEHHUS U 0O
KYJBTYPBI YCJIOBCKA, a4 TAKKC OKOJOIMYCCKH 000OCHOBAHHOI'O OTHOIIEHUSA K CBOCMY
3JI0pOBBIO U IPUPOHOM cpeie;

® OCBOCHHE CHCTEMbl 3HAaHUU, JEXKAIIMX B OCHOBE XHUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KapTHHBI MUpa: (hYHIaMEHTAIbHBIX MOHATHIA, 3aKOHOB M TEOPUIA
XUMHUH, COBPEMEHHBIX MPEJCTABICHUNA O CTPOSHUH BEIIECTBA HA PAa3HBIX YPOBHIX —
ATOMHOM, HWOHHO-MOJICKYJIIPHOM, HAAMOJICKYJIAPHOM, O TCEPMOJMHAMUYCCKUX U
KHHCTHYCCKUX 3aKOHOMCEPHOCTAX IMPOTECKAHUA XHUMHYCCKHUX peaKHHﬁ, 0 XUMHYECKOM
pPaBHOBECHH, PAaCTBOpax M JMCIEPCHBIX CHUCTEMaxX, 00 OOIIMX HAYYHBIX MPUHIUIAX

XUMHYECCKOI'O IMTPONU3BOJACTBA,



dbopMupoBaHHEe Yy OOYydYaOIIMXCS OCO3HAHHOTO TOHMMAaHUS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XHMHUYECKHX 3HAHWUU Ui OOBSICHEHHS KJIIOYEBBIX HICH W MpoOiiemM
COBpeMeHHOﬁ XUMHHU, I o0BsCHEHUT U MMPOTrHO3UPOBAHUA ﬂBHeHHﬁ, HUMCHOIIUX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEHICHHS MpoOJieM, CBS3aHHBIX C
XUMHEH, TPOTHO3UPOBAHUS, aHAIM3a W OICHKH C TMO3MIHUHA 3KOJOTHYECKOU
0€30IaCHOCTH TOCIICACTBUN OBITOBOI M MPOHM3BOJCTBEHHON JIEATEILHOCTH YEIOBEKa,
CBSA3aHHOM C XUMHUYECKUM IPOU3BOACTBOM, HCII0JIb30BAHUEM U IIEPEPAOOTKON BEILIECTB;
yrayOleHne TpPeACTaBICHUN O HAy4YHBIX METOJax IIO3HaHWS, HEOOXOIUMBIX s
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XMMUYECKUX
ﬂBHeHHfI, HMCIOUX MECTO B IIpUpPOJC, B HpaKTHqCCKOﬁ JCATCIIbHOCTU U HOBCCIIHGBHOﬁ

JKHU3HU.

B nimane peain3aliu IICPBOOUYCPCAHBIX BOCIIMTATCIbHBIX U PAa3BHBAIOIINUX q)YHKI_II/Iﬁ IIEJIOCTHOM

CHCTEMBI CpeiHero o0miero o0pa3oBaHus MPU W3YYEHUH NpeaMeTa «XUMHUs» Ha YrITyOIEHHOM

YPOBHE 0COOYIO aKTYaJIbHOCTh IPUOOPETAIOT TaKKE IIeNTU U 33]auH, KaK:

BOCIHUTAHUE YOCKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUN MPHUPOAbI, YBAKEHUA K
nporeccy TBOpYECTBA B 0OOJACTH TEOPETUYECKHX M TPUKIATHBIX HMCCIECJOBAaHUN B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

pa3BUTHE MOTHUBALMM K OOYYEHMIO M ITO3HAHUIO, CIIOCOOHOCTEH K CaAaMOKOHTPOIIO
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX [IEHHOCTEH;

pPasBUTHUC IIO3HaBaTCIIbHBIX HHTEPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
crocoOHOCTeN o0ydarommuxcs, (GOPpMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
caMOOOpa30BaHUI0 U HEMPEPHIBHOMY OO0pa30BaHMIO KaK YCJIOBHUIO YCHEIIHOU
npo¢eCCHOHATBLHON M OOLIECTBEHHON JesTeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JI0pOBbIO U MOTPEOHOCTH B 310POBOM 00pa3e >KU3HU;

dbopMUpOBaHHE YMEHHMH W HABBIKOB Pa3yMHOrO IPHUPOAOIOJIb30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KYJNbTypbl,  NpUOOpPETeHHE  OmbITa  OOILIECTBEHHO-IIOJIE3HON

IKOJIOTHYECKOH JIeATEIIHHOCTH.

OO1iee 4yuCIIO YacoB, MPEIYCMOTPEHHBIX MJIsi M3y4EHUS XUMHUH Ha YriayOJeHHOM YpOBHE

cpenHero obmiero odpaszoBanus, coctaBiser 136 wacos: B 10 kmacce — 68 wacoB (2 gaca B

Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJENO).



COJAEPKAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[IpenmMer ¥ 3HaUYeHHE OpPraHUYECKONM XHWMHH, NPEICTaBICHHE O MHOrooOpasuu
OPraHUYeCKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHME aToMa YIJepoja: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BanentHble BO3MOKHOCTH aToMa yriepoaa. XuMU4eckasl CBsi3b B OPraHMYECKUX COCTUHEHHSIX.
Tunel rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsI KOBAaJCHTHOMN
cBsi3U (OOMEHHBIN U JOHOPHO-AKIIETITOPHBIN ). THITBI IEpEeKpBIBAaHMS AaTOMHBIX OpOHUTANEH, G- U T-
cBs3u. OnuHapHas, ABOMHAas W TpouHas cBs3b. CrocoObl pa3pbiBa CBs3€H B MOJICKYJAX
opraHuueckux Bemiects. [lonstue o cBOOOJHOM paauKale, HyKIeopuiie u AeKTpoduie.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbBIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHUSI OPraHUUYECKUX COEAMHEHUN.
Monekynsipaple W CTPYKTypHBbIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHUYHBIX BHIOB:
pa3BEépHyTas, COKpamiéHHas, ckeneTHas. M3omepus. Buasl wu3oMepuu: CTpYKTypHas,
MPOCTPAHCTBEHHAsA. JJNEKTpPOHHBIE J(PGEKTHl B MOJEKYTaX OPraHUYECKUX COEIUHEHUN
(MHIIyKTUBHBIA U M€30MEPHBIN 3P PeKThI).

[Ipencrasnenue o kiaccupuKanuu opraHUIecKux BemecTs. [loHsaTHe 0 HYHKIIMOHATBLHOMN
rpynme. 'omonorus. ['omonoruueckue psasl. Cucremarnueckass HOMEHKIATypa OPraHU4YeCKUX
coenunenuit (IUPAC) u TpuBHanbHble Ha3BaHUS OT/IEIBHBIX MPEACTABUTEICH.

OcoOenHocT M KiIacCUpUKalusg  OpraHmdyeckux  peakiuil.  OkuciaurenpHo-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKON XUMHUHU.

DKCIEepUMEHTAIbHbIE METO/bl U3YUYECHHS BEIIECTB U UX IMPEBpPALICHUN: 03HAKOMIIEHHUE C
oOpa3iiaMu OpraHu4ecKuX BEIIeCTB W MaTepUallaMd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKUX BEUIECTB MpH HarpeBaHuM (IJIaBiIeHHe, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYHPOBAaHUE MOJIEJIel MOJIEKYJI OpraHMYEeCKHX BELIECTB.

Yraesogopoabl.

Anxkanbl. ['omonorndeckuit psij ankaHoB, oOmias Gopmysa, HOMEHKIATypa M U30MEpHsl.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKY/ alKaHOB, SP-THOPHAM3AINS aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA ATKAHOB.

XUMHYECKUE CBOMCTBA aJIKaHOB: PEAKIMH 3aMEIICHUs, N30MEpHU3alliu, IeTUAPUPOBAHNUS,
UMKJIA3AlUK, TUPOJU3a, KpekuHra, ropeHus. llperncraBieHne o MexXaHU3ME peaAKIUN
paZuKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoe. CriocoObl OTydeHUs U IPUMEHEHHE aJTKaHOB.



[uxnoankanpl. O6mas GpopmMyina, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOWCTB MabIX (IMKJIONPOINAH, HHUKIOOyTaH) M OOBIUHBIX (IMKIIOMEHTAaH,
[UKJIOTeKCaH) MUKJIoaNKaHOB. CriocoObl MOJyYeHHs U IPUMEHEHHE [IMKI0ATKAHOB.

Ankensl. 'oMmonorudeckuii psij alkeHoB, 001as popmyiia, HOMEHKIATYpa. DINEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOGHHME MOJIEKY] AalKeHOB, SP’-rMOpHAM3alMs aTOMHBIX opOuTaneii
yriaepoaa, 6- u n-cBsizu. CTpyKTypHas u reoMmerpudeckas (uc-tpaHc-) nzomepus. Gusnueckue
CBOMCTBAa QJIKEHOB. XHUMHUYECKHE CBOMCTBA: DPEAKUHMM IIPUCOCIAMHEHMs, 3aMEIICHHUS B -
MOJIOKEHUE TpU JBOMHON CBs3M, NOJMMepU3aluu U okucieHus. [IpaBuino MapkOBHHMKOBA.
KauecTBeHHble peakiyy Ha ABOWHYIO CBS3b. CIIOCOOBI MOY4YEeHUS U IPUMEHEHHUE aJIKEHOB.

Ankanuensl.  Knaccupukamumst — ankanueHoB  (CONMpsDKEHHBIE,  M30JUPOBAHHEIE,
Kymynupoeartule). OCOOEHHOCTHU 3JIEKTPOHHOTO CTPOCHUS U XUMUUECKUX CBOMCTB CONMPSHKEHHBIX
nueHoB, 1,2- wu 1,4-npucoegunenue. Ilommmepuzarus conpsokEHHBIX JTUeHOB. CrocoObI
MOJIYYEHUS] U IPUMEHEHUE aJIKaJHEHOB.

Anxunbl. 'oMonorndeckuii psia anrkuHOB, 00mas Gopmysa, HOMEHKIATYpa U H30MEpPHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ QJIKHMHOB, SP-rHOpUAM3AIUs aTOMHBIX
opbutaneit yriaepona. duznueckue CBONCTBA AIKHHOB. XHMHUYECKHE CBOWCTBA: PEAKIUU
IPUCOEANHEHN, NUMEPU3allui U TPUMEpPHU3alluu, OKUCIeHHs. KUCIOTHBIE CBOMCTBA aJIKUHOB,
MMEIOUINX KOHIEBYIO TPOHMHYIO CBsi3b. KauecTBeHHbIE peakuu Ha TPOHHYIO CBs3b. CrocoObl
MOJIyYEHUs U IPUMEHEHHUE aJIKUHOB.

Apomatuueckue yriaeBoopo/sl (apeHsl). 'oMomornueckuit psit apeHoB, ooias popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl O€H30Ia.
®usnyeckue CBOWCTBAa apeHOB. XHMMHUYECKHE CBOWCTBAa OEH30J1a M €ro roOMOJIOTOB: peakluu
3aMelleHus] B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKaie, peaklMu NPHUCOEAUHEHUS,
OKHCIIEHHE ToMOJI0roB O6eH3oua. [IpencraBienne 06 OpUEHTUPYIOIIEM AEHCTBUH 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha NpUMEpEe AIKHIBHBIX PaJAUKaoB, KapOOKCHIIBHOM, T'MIPOKCHUIIbHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepusanus cruposna. CrnocoObl MOTy4YeHUs U IPUMEHEHUE apOMATUYECKUX YTIIE€BOIOPO/IOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE Ta3bl. HedTh u e€ mpoucxoxaenune. KameHHbIH
yroib ¥ TPOAYKTHl ero mepepadotku. CriocoObl mepepaboTKu HedTH: NeperoHka, KPEeKUHT
(TepMHUYECKH, KaTaTUTUYECKHi), pudopMuHr, nupoius. [Ipoaykrsr nepepabotku HedTH, UX
[IPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnyeckas cBsI3b MEXAY Pa3IMYHBIMU KJIACCAMH YIJIEBOIOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJOreHIIPOM3BOAHBIX YIJIEBOJAOPOAOB. Peakiuu 3amelieHus
rajoreHa Ha THJIPOKCOTPYIIY, HUTPOrPYIIlY, LUAHOTPYIIy, amMuHOrpymnmy. JleiicTBue Ha

TraJOTEHIPOU3BOAHBIC BOJAHOTO UM  CIHPTOBOTO pacTtBopa mmiénoud. BzammoneiicTBue



JTUTaJIOTEHAIIKAHOB C MarHueéM M LUHKOM. [IoHsATHE O MEeTalIoOpraHMYecKUX COEAMHEHHSX.
Hcnonp30BaHre TallOTEHIIPOU3BOJHBIX YIJIEBOJOPOIOB B OBITY, TEXHHUKE W TIPU CHHTE3E
OpPraHUYECKHUX BEILECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHsS BEIIECTB M MX MPEBpallleHUuH: H3y4YeHUE
¢buznYeCKUX CBONCTB YIIIEBOAOPOOB (PaCTBOPUMOCTh), KAUYECTBEHHBIX PEAKIIUi YTIIIEBOIOPOIOB
pa3IMYHBIX KJAcCoB (0OeclBeunBaHWE OPOMHOW WM MOJHOW BOJBI, PacTBOpa IEepMaHTaHaTa
KaJusi, B3aUMO/ICHCTBHUE alleTUIICHA C aMMHUAYHBIM pacTBOpOM okcua cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe YriiepojJa W BOAOPOJa B OpPraHMYECKUX BEUIECTBAaX, MOJyYEHUE HTHIIEHA U
U3YYEHHUE €ro CBOWCTB, Oo3HaKomuieHue ¢ koJutekuusmu «Hedts» u «Yrome», ¢ obpazmamu
MJacTMacc, KayudykOoB W pPE3UHBI, MOJCIMPOBAHHE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJIOr€HIPOU3BOAHBIX YTIIEBOJIOPOIOB.

Kucaopoacoaep:xanme oprannyeckue coeMHeHNsl.

[IpenenbHble OomHOATOMHBIE CcHUpPTHL. CTpoeHHEe MOJEKyl (Ha MpUMepe MeTaHola u
sTanoxna). ['omonmornyeckuit psi, obmias popmyiia, H30MepHUsi, HOMCHKJIATYpa U KJIACCU(PUKAITUS.
®u3nyeckue CBOWCTBA TMPEACIbHBIX OJHOATOMHBIX CHUPTOB. BOAOpOAHBIE CBS3HM MEXKITY
MOJIEKYJIaMH CUPTOB. XMMHUUYECKHE CBOMCTBA: PEaKI[MH 3aMEIIeHUs, IeTHIpaTallui, OKHCICHUS,
B3aUMO/ICHCTBUE C OPraHUYECKUMHU U HEOPTaHUYECKUMU KHclioTamMu. KauecTBeHHas peakuus Ha
OJIHOATOMHBIE CNUPTHI. [leficTBUE ATaHOJIa W METaHOJIa Ha OpraHu3M uyenoBeka. CrocoObl
MOJIYYCHUS U IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[TpocTeie adupsl, HOMeHKIaTypa U u3oMepus. Oco0eHHOCTH (PU3HUECKUX ¥ XUMUYECKHX
CBOWCTB.

MHOroaToMHbBIE CIHUPTHI — JTUJICHTJIMKONIb U TIUIEpUH. DU3HUECKUEe U XUMHUYECKHE
CBOMCTBA: pEaKIMU 3aMEICHUs, B3aHMMOJICUCTBHE C OPraHMYECKUMH M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTroaToMHbIe cnupThl. [IpencraBienue o MexaHusme
peakiuii HykieouIbHOTO 3amenieHus. JleiicTBue Ha opraHusM yenoBeka. CrocoObl MoydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enou. CTpoeHHE MOJIEKYJIBI, B3aUMHOE BIIMSIHUE THAPOKCOTPYIIIBI U OSH30IHHOTO sJIpa.
Ouznyeckue cBoicTBa (penoma. OCOOCHHOCTH XUMHYECKHX CBOWCTB (eHona. KadecTBeHHbIE
peakiuu Ha QeHona. TokcuuHOCTh (eHona. CrocoObl mMonydeHHs W MpUMeHeHue (eHona.
®enonpopManbIeruiHas cMoa.

KapOoHunbpHBIE COEIWHEHUS — albACTUIBI W KETOHBL. OJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON TpyMMbl. ['OMoNOTHYECKUEe psAabl ANbIETHIOB M KETOHOB, oOmas ¢opmyina,
M30MEPUS M HOMEHKJIarypa. PU3MUYECKue CBOMCTBA ajbJETrMI0B M KETOHOB. XUMHUYECKHE

CBOMCTBAa aJIbJICTUJOB W KETOHOB: peakuuu mnpucoequHeHus. OKHUCICHUE abIeTHIIOB,



KaueCTBEHHbIE peaklMHu Ha anpieruapl. CrnocoObl MOMydyeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OnHOOCHOBHBIE TpeelibHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS MOJIEKYJ
KapOOHOBBIX KHCIIOT. M3omepus u HoMmeHKiIarypa. DHU3WYECKHE CBONCTBA OJHOOCHOBHBIX
npeiebHBIX KApOOHOBBIX KUCIOT. BogopoaHbie CBsI3U MEKIy MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.
XVUMUYECKUE CBOMCTBA: KUCIIOTHBIC CBOWCTBA, PEaKIUsl ATePUDUKANNU, PEAKIINH C YIaCTHEM
YIIeBOOPOAHOTO panukana. OCOOCHHOCTH CBOWCTB MYypPaBbHHOW KHCIOTHL. [loHsATHE O
MIPOU3BOHBIX KAPOOHOBBIX KUCIOTAX — CIOXKHBIX 3upax. MHOrooOpazue kKapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT, IUKApOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO/E8As, JUHONEeH08as KHCIOTHL. CrocoOsl
MOJIyYEHUs ¥ IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble ¢upsl. ['oMonoruueckuit psn, obmas Gopmyna, n3oMepus ¥ HOMEHKIATYpA.
Du3nyeCcKue 1 XMMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U LIEJIOYHOU Cpelie.

XKupsr. Ctpoenne, pusnyeckre U XMMHUYECKHE CBOWCTBA XUPOB: THAPOIHU3 B KUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB JKUPOB, COJIEPKAIINX OCTATKH HEMPEAENbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBI14 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
nonucaxapuzpl). MoHocaxapupl: TIIOK03a, (pPyKTO3a, rajsakto3a, pubo3a, Ie30KcHprbdo3a.
®du3nyecKue CBOMCTBA U HaXOXAeHUE B Ipupoae. PoTocuHTe3. XUMHUYECKHE CBOKMCTBA TIIFOKO3bI:
pPEeaKLUu ¢ y4aCTUEM CITIUPTOBBIX U aJIbJAETHIHOM TPYIII, CIUPTOBOE U MOJIOUHOKHUCIIOE OpOKEHHE.
[TprMeHeHue TIII0KO03bl, €€ 3HAaUeHHE B KU3HEAEATEIbHOCTH OpraHn3ma. Jlucaxapuipl: caxaposa,
MajbTO3a M JaKTo3a. BoccTaHaBnuBaroniye U HEBOCCTAaHABIMBAIOIIME aucaxapuabl. ['maponus
nucaxapunoB. Haxoxzaenue B npuponae u npumeHenue. [lonucaxapuasl: kpaxmain, TJITUKOTeH U
nemono3a. CTpoeHHe MaKpOMOJIEKYJ Kpaxmana, TJIUKOTeHa M 1eunonosbl. dusnueckue
CBOICTBA KpaxMasia M LEJUT0JI03bl. XMMHUUYECKHE CBOMCTBA Kpaxmaiya: THAPOJIU3, KaYeCTBEHHAS
peakiusi ¢ HMOJO0M. XHMHYECKHE CBOWCTBA LEJUIIONIO3bI: TUAPOJIN3, TMOJydeHHe 3(PUpPOB
1esuTi00361. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

DKCIepUMEHTaIbHbIE METO/bl M3YUYEHHUs BEIIECTB M WX IMPEBpAICHUN: pacTBOPUMOCTH
pa3IMYHbIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHHE 3TUIIOBOTO CIIUPTa
B aJbJETU]l HA PACKAIEHHOW MEIHOM MPOBOJIOKE, OKUCIEHUE 3THIIOBOIO CHUPTAa JTUXPOMATOM
Kaus (BO3MOXKHO HCIIOIh30BaHUE BUACOMATEPUAIIOB), KAYECTBCHHBIC PEAKIIUN HA allbJETUIBI (C
ruapokcuaoM nuammuHcepeOpa(l) um  rumpokcuamom  wmemm(ll)), peakmus rmMmepuHa  C

ruapokcuaoM meau(ll), xummuueckre cBONCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBUE



pacTBopa ToKo3bl ¢ Tuapokcuaom meau(ll), B3ammomelicTBie Kpaxmana ¢ HOJIOM, PEIICHHE
AKCIIEPUMEHTAIBHBIX 337124 10 TeMaM «CriupThl U peHoIbD», «KapOoHoBbIe KUCTOTHL. CII0XKHBIE
3pUPBD».

A3oTcojepxainiie opraHuieckue coeinHeHusl.

AMUHBI — OpraHuMYeckue TMpou3BOAHbIe ammuaka. Kiaccudukanus amMHHOB:
amudarruyecKkue U apoMaTHYECKHE; MePBUYHBIC, BTOPHUYHBIC U TpeTU4dHbIe. CTPOSCHUE MOJCKYII,
obmas dopMmyIa, u3oMepusi, HOMEHKJIATypa U (pU3UYEeCKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anudaTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, alKUIMPOBAHUE, B3aMMOCHCTBHE MEPBUYHBIX
aMHHOB C a30TUCTON KUCIOTON. COoJM aJKMIaMMOHUS.

AHWIIMH — TIPE/ICTaBUTENIb aMUHOB apoMaTH4eckoro psana. Ctpoenue anwinHa. Bzaumuoe
BIIMSIHUE TPYINl aTOMOB B MoJjekysie aHuwinHa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHUJIMHA.
KauectBennsle peakuuu Ha aHwiMH. CrnocoObl MOJMY4YeHHs U MpPUMEHEHHE anu(aTHUeCKUX
amuHOB. [lonydyeHue aHuIMHA U3 HUTPOOEH301a.

AwmuHokuciaotel. Homenknarypa u uzomepusi. OTaeinbHbIe IPEICTaBUTENN (l-:aMHUHOKHUCIIOT:
TJIMLYH, alaHuH. OU3nYecKre CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(pOTEepPHBIX OPraHMYECKUX COSAMHEHUN, PEaKIIHs MOJTUKOH ICHCAIINH, 00pa30BaHUE MENTHUIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

benku kak nmpupoHbie noauMepsl. [lepBudnasi, BropudHas U TPETHUHAS CTPYKTYpa OEIIKOB.
XUMHYECKUE CBOMCTBA OCIKOB: THAPOJIN3, ICHATYpAIlHs, KAYECTBEHHBIE PEaKIIUK Ha OEJIKH.

OKCIEPUMEHTAIbHBIE METOJbl M3Y4YEHHsS BEIIECTB M HMX IPEBpPALICHUN: PACTBOPEHHUE
0enkoB B BoOJIe, JeHATypalusi OEIKOB MPH HarpeBaHHUH, [IBETHBIE PEAKIMH Ha OEJKH, pelieHue
AKCIIEPUMEHTAJIBHBIX 3a7la4 10 TeMaM «A30TCOJIEpKalllie OPTraHWYECKHE COCIUHEHUS» |
«Pacno3HaBaHne OPraHUYECKUX COSTUHEHUI.

BbicokomosieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHbIE TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTEINCHb MOJMMEpPU3AINU, CpPeAHsss MoJieKysipHas macca. OCHOBHBIC
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUI — TTOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS.

[Tonumepuble maTepuansl. [InacTmacchl (MOJUATUIIEH, TOTUIPOIUIIEH, TOTUBUHUIXIOPU]L,
MOJIUCTUPOIL, TOIMMETHUIMETAKPUIIAT, TOTMKApOOHATHI, TOMUATHIEHTepedTanar). Y Tuinu3anus u
nepepaboTKa MIacTrKa.

DOnacToMepbl: HaTypalbHBIH KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJHeHOBBIH,
XJIOPONPEHOBBIN, U30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbBIE (XJIOIMOK, IMEPCTh, IMIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE

BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).



[Tonumeps! ciennanbHOro Ha3HavYeHUs (TE(UIOH, KEBIap, SJEKTPONPOBOASIINE TOJUMEDHI,
OuopaszinaraeMble OJUMEPBHI).

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX IPEBPALICHUNA: 03HAKOMIICHHUE C
oOpa3llaMu MPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJacCTMAacc, KaydyKOB, pelIeHue
9KCHEPUMEHTAJIbHbIX 3a/1a4 10 TeMe «Pacro3HaBaHue MJaCTMAcC U BOJIOKOH».

Pacuérnble 3anaum.

Haxoxnenne MonekynsspHOi (GopMyIIbl OpraHUYECKOT0 COSTUHEHHS 10 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJMIIUX B €r0 COCTaB, HAXOXXJICHHE MOJIEKYJIIPHON (hOpMysbl OpraHUYECKOro
COCTMHEHMS 110 Macce (00BEMY) TPOTYKTOB CTOPaHUsI, 110 KOJIMYECTBY BellecTBa (Macce, 00bEMY)
IOPOAYKTOB PEAKIWU W/WIM HMCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (HOPMYIIBI
OpPraHMYeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHMX CBOHCTB MJIHM CIIOCOOOB MOJYYCHHS,
OIpeieNIeHUe IO BBIX0/1a IPOAYKTa PEAKIIMU OT TEOPETUUYECKH BO3MOXKHOIO.

MexnpeameTHbIe CBA3H.

Peanu3zanus MexXnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HNOHATHUH, IPUHATBIX B OTJCIIBHBIX NIPEIMETaX €CTECTBEHHO-HAyYHOIO IIUKIIA.

OO01e ecTeCTBEHHO-HAy4YHbIE MOHATHUS: SIBJICHHE, HAy4HBIH (DakT, rumoresa, Teopus,
3aKOH, aHaIM3, CHHTE3, Kiaccu(uKaius, HAOIIOICHWE, M3MEpPEHHEe, DKCIIEPHUMEHT, MOJIEINb,
MO/JICIIMPOBaHUE.

®dusmnka: marepus, aToM, 3JEKTPOH, NPOTOH, HEHTPOH, MOJEKyla, HHEPreTUUecKuit
YPOBEHb, BEIIECTBO, TEJO, 0OBEM, arperaTHoe COCTOSIHME BEIIEeCTBA, (PU3UUECKUE BEIUUYMHBI,
€/IMHUIIBI U3MEPEHUS], CKOPOCTh, SHEPTHS, Macca.

buonorus: knerka, opraHusM, sKocucteMa, ouochepa, MeTabOIU3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIH M TeTepOTpO(HBI THUN NUTaHUSA, OpokeHHe, (OTOCHHTE3, JbIXaHHWE, OENKH,
YTJIEBO/BI, XKUPHI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadus: mone3HbIe HCKOMaeMbIe, TOTUTHBO.

TexHONOTHsI: MHUIIEBBIE MTPOAYKTHI, OCHOBBI PAI[MOHAIBHOTO TTUTAHUS, MOIOIIHE CPENICTRA,

MaTCepHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.



INIAHWPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMEI 11O XMMWU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHUA
JJUYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBHM C CHCTEMHO-IEATEILHOCTHBIM TIOJIXOJIOM B CTPYKTYpE JHYHOCTHBIX
PE3yIBTATOB OCBOCHUS MpeAMETa « XUMHUS» Ha YPOBHE CPEHETO OOIIET0 00pa30BaHUs BbIICICHBI
CIICYIOINE COCTABIAIOIINAE: OCO3HAHHME OOYYAIOIIMMHUCS  POCCHHUCKONH  Tpa)kIaHCKON
UJEHTUYHOCTH, TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOIPEICIICHHIO;
HaJM4Yhe MOTHBAllMM K  OOYYCHHIO; TOTOBHOCTH W  CIIOCOOHOCTh  OOYyYaroIIUXCs
PYKOBOJICTBOBAThCSl NMPUHATHIMA B OOIIECTBE IpaBUJIaMHW M HOPMAaMH ITOBEJCHUS, HAIMYUC
MPaBOCO3HAHUS, YKOJIOTUYECKON KYJIBTYPBI; CIIOCOOHOCTh CTABUTh 1I€JIM U CTPOUTH >KU3HEHHBIC
IIaHEI.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHhopMHUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JeATENbHOCTH 00yUYaloluXcs B MPOIlecce peann3aun
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMYHOCTHBIC PE3yNIbTaThl OCBOCHUS MpeaMeTa «XHMH» OTPaKaT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JeATENbHOCTH 00yUYalolUXCcs B MPOIlecce peann3aun
00pa3oBaTenbHOM 1eATENbHOCTH, B TOM UHCIIE B YACTHU:

1) rpa:xnaHCcKOro BOCIMTAHUA:

OCO3HAHUs O0YUYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH, YBAXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJICTABICHUS] O COIMMAIBHBIX HOpPMax M MpaBHIIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3JaHUU YUCOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TTO3HABATENbHBIX 33/1a4, BHITOJTHEHHUH XUMUYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
MIPU aHAJIM3E PA3TMYHBIX BUIOB YIEOHOU JIeATETLHOCTH;

2) MaTPpUOTHYECKOr0 BOCIHMTAHUS: IEHHOCTHOTO OTHONICHHUS K HCTOPHYECKOMY |
HAyYHOMY HACTEAMIO OTCUECTBEHHOW XMMHH; YBa)XXCHHUS K TPOIECCY TBOpPYECTBA B 00JIACTH
TEOPUU M TIPAKTHUUYECKOTO MPHUIOKEHUS XHWMHUHW, OCO3HAHMSI TOTO, YTO JAHHBIE HAyKH €CTh
pe3ynbTaT  JUIMTENBHBIX  HAONMIOJEHWUH, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IMOWCKOB,
MOCTOSTHHOTO TPY/1a YUEHBIX U TPAKTUKOB; HHTEPECa M MO3HABATEILHBIX MOTHBOB B TIOJIYYCHHUH U
MOCIEAYIOIEM aHaln3e HH(OPMAIIMK O TIEPEAOBHIX TOCTHKEHUSIX COBPEMEHHON 0T€4eCTBEHHOMN
XAMUH;

3) JYXOBHO-HPABCTBEHHOI0 BOCHHMTAHHMSI: HPABCTBEHHOTO CO3HAHUS, STHYECKOTO

IIOBCACHUA, CIIOCOOHOCTH OIICHUMBATh CUTyalllH, CBA3aHHBIC C XUMHWYCCKUMHU SABJICHUAMU, U



IPUHUMATh OCO3HAHHbBIE DELICHUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTHU; TOTOBHOCTHU OLIEHUBATh CBOE MOBEJEHUE U MOCTYIKU CBOMX TOBApHILEH C MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHUS NOCIEACTBUN TOCTYIIKOB;

4) ¢opmupoBaHUs KYJbTYPbl 310POBbSI: IMOHUMAHUS IIEHHOCTEW 370pOBOr0 |
6e3omacHoro obpasa >KM3HHM, HEOOXOIUMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY
($U3nUIEeCKOMY U TICUXMYECKOMY 3I0POBBIO; COOJIIOJCHMS MpaBMl O€30MacHOr0 OOpalieHus ¢
BEIIECTBAMH B OBITY, IIOBCEHEBHOW KU3HH, B TPYJOBOH JIEATEILHOCTH; TIOHUMAHUS [ICHHOCTU
IOpaBUI MHAMBUIYaIbHOIO M KOJUIEKTUBHOI'O O€30IACHOTO IOBEAEHUS B CHUTYyalusX,
YIPOXKAOMUX 310POBBI0O U KM3HU JIIOJIEH; OCO3HAHUS IMOCJIEACTBUH M HENPUATUS BPEIAHBIX
IpUBBIYEK (YIOTPEOIEHUS aJIKOroJisl, HAPKOTUKOB, KypEHHUS);

5) TpynoBoro BOCHMTAHUSI: KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B  Y4eOHO-
UCCIICI0BATEIbCKON JEATENbHOCTH, OOIIECTBEHHO II0JIE3HOM, TBOPYECKONM M Jpyrux BHIAX
JeSITeIbHOCTH; YCTAHOBKM HAa AKTUBHOE y4acTHE B PEIIEHUM MPAKTHUECKUX 3aJau COLUAIbHON
HAIPaBJIEHHOCTH (B paMKax CBOEro Kijlacca, IIKOJIbI); MHTEpPEca K MPAKTHUYECKOMY HM3yUEHHUIO
npodeccuil pa3IMYHOro poja, B TOM YMCIE Ha OCHOBE NPUMEHEHHUs NMpPEIMETHBIX 3HAHUU IO
XUMHUH; YBAXKEHUS K TPYAY, JIOASIM TPyla U pe3ylbTaTaM TPYI0BOH 1€ATeIbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY HWHAMBUAYaJbHOW TpaeKTOpuM oOpa3zoBaHMs, Oyaymied mnpodeccun u
peanu3anyy cOOCTBEHHBIX )KU3HEHHBIX IJIAHOB € YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN
K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IEeCTBa;

6) 3K0JIOrHYecKOro BOCHHTAHMSA: SKOJOTMYECKH IIe1eCOO0pPa3sHOro OTHOUIEHUs K
IpUpPOJIe KaK UCTOUYHUKY CYIIECTBOBAHUS KU3HHU Ha 3eMJie; MOHUMAaHHUs INI00AIIbHOTO XapakTepa
HKOJIOTMUYECKUX MPOOJIeM, BIMSHHMS SKOHOMHUYECKUX IPOLECCOB HAa COCTOSIHME MPUPOJIHON U
COLIMAJILHOW Cpefbl; OCO3HaHWS HEOOXOAMMOCTH HCIOJIb30BAHUS JIOCTHXKEHUN XUMMH IS
pELIEHUsT BOIIPOCOB PALMOHAIBHOTO IPUPOJONOIb30BAaHNUSA; AKTUBHOIO HENPUATUS JEHCTBUM,
INPUHOCAIINX Bpe OKpY’Karollel MPUPOIHON cpesie, YMEHHs IPOTHO3UPOBATh HEOIaronpusTHbIE
HKOJIOTMYECKHE TMOCIEACTBUS MPEINPUHUMAEMbIX IEHCTBUI M MpefoTBpallaTh WX; HAIUYUS
Pa3BUTOTO HKOJIOTMYECKOTO MBIIIJICHHUS, AIKOJIOTUYECKOM KYyJNbTYpbI, OMbITA JESTEIbHOCTU
DKOJIOTMUECKON HAINpaBICHHOCTH, YMEHMsS pYKOBOJCTBOBATbCSI MMM B I103HABaTEJIbHOM,
KOMMYHHUKATHUBHON M COILIMAJILHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO MPOTHBOCTOSATH
U7E0JI0ruH XeMopoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHUS: MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIECTBEHHOM NPAKTUKU; TOHUMAHUS CTICHU(PUKN XUMHUU KaK HAyKH,
oco3HaHus €€ ponu B (POPMHUPOBAHUHM PAIMOHAIBFHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU
LIEJIOCTHOTO NIPEACTaBICHUs 00 OKPY)KAIOLIEM MHUpE Kak O €JUHCTBE NMPHUPOJbl U YEJIOBEKa, B

MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEUICHUH MpoOJIeM COXpaHEHHUs MPHUPOJHOTO



paBHOBeCHsI; YOXKIEHHOCTH B 0COO0I 3HAUMMOCTH XUMUHU JJIs1 COBPEMEHHOM LIMBUIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXXHOH pPOJIM B CO3JaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIBTYpPHI, B pEIICHUH III00aTbHBIX TPOOIEM YCTOMUMBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBO,
SHEpPreTU4ecKoi, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
o0uIecTBa; €CTECTBEHHO-HAYYHOW TIPaMOTHOCTHU: IOHMMAaHHUS CYIIHOCTH METOJOB IO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIB30BATh MOJydaeMble 3HAHUS /IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
YMEHUS ie7aTh 000CHOBaHHbIE 3aKIIOUEHHUS] HA OCHOBE HAayYHbIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJBI0 IOJYYEHUS JIOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIb30BATh
XUMHUYECKHE 3HAHUS JUIsl PEeleHUs MpoOJieM B pealbHbIX KU3HEHHBIX CUTYallUsX; MHTEpeca K
[IO3HAHUIO, UCCIIE0BATEIBCKON JIESTEIbHOCTH; TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY
00pa30BaHUI0 M €aMOOOPa30BaHUIO, K AKTMBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMHA IO XMMHUHU B
COOTBETCTBUH C JKU3HEHHBIMHU MOTPEOHOCTAMH; HHTEPECa K OCOOCHHOCTSIM TpyZa B Pa3TUUHBIX
cdepax mpohecCHOHATTFHON JAEATEIBHOCTH.
METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHblE pe3yNbTaThl OCBOEHMS NPOTPaMMbI 10 XMMHMHM Ha YPOBHE CPEIHErO
o011ero o0pa3oBaHUs BKJIIOYAOT: 3HAYUMBIE U1 (POPMHUPOBAHUS MUPOBO33PEHUS O0yUarOIMINXCS
MEXIMCHUIUITMHAPHBIE (MEXKIIPEIMETHbIE) OOIEHayuYHble MOHITHS, OTPAXKAIOIINE IEIOCTHOCTh
Hay4YHOH KapTHHBI MHpa U CIEU(PHKY METOJIOB MO3HAHUS, UCHOJIb3YEMBIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEILECTBO, PHEPIUs, SBJICHUE, MPOLIECC, CUCTEMA, HAyYHbIN (aKT, MPUHIIHII,
TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCIeA0BaHNuEe, HAOII0/IeHne, W3MEpPEHHE,
OKCIIEPUMEHT W  JIpyrue); YHUBEpcajdbHbIe y4yeOHBbIE JCWCTBUS  (TIO3HABaTEJbHEIE,
KOMMYHHKaTHBHbIE, DETYyJISATHBHBIE), obOecnednBaroniye (opMUpoBaHHe (YHKIIMOHAIBHON
IPaMOTHOCTH UM COLMAIBHOM KOMIIETEHIIMM OOYyYaroIIUXCsl; CIIOCOOHOCTh OO0yYaromuxcs
HCIIOJIb30BaTh OCBOCHHbBIE MEXAUCIUIIIMHAPHBIE, MUPOBO33pEHUYECKIE 3HAHNS U YHUBEPCaJIbHbIE
yueOHbIe AeMCTBUS B TIO3HABATEIHLHON U COLIMAIbHON MPAKTHKE.

MertarnpeaMeTHbIe Ppe3ysbTaThl OTPaKAIOT OBJIAJCHUE YHUBEPCATbHBIMH YYEOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JICHCTBUSAMMU.

ITo3naBaTebHbIE YHMBepPCcAJbHbIE YUeOHblIe AelicTBUS

1) 6a3oBble JJOrHYecKue AelCTBUS: CAMOCTOSTENILHO (POPMYIHPOBATh U aKTYAIU3UPOBAThH
npobieMy, paccMaTpuBaTh €€ BCECTOPOHHE; OINpeNeNiTh I[edd JAEATeNbHOCTH, 3a/aBas
napaMeTpsl M KPUTEPUU MX JOCTH)KEHMS, COOTHOCHUTH PE3YyJbTaThl JAEATEIBHOCTU C
IIOCTABJICHHBIMUA LEJISIMM; MCIONB30BaTh IIPU OCBOCHUM 3HAaHUM TPUEMBI JIOTMYECKOTO

MBIIUJICHUSA: BBIACIATE XapPaKTCPHBIC ITPU3HAKH MMOHATHH U YCTaHABJIMBATb HMX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIME IMOHSTUA A1 OOBSCHEHUS OTAENbHBIX (PAKTOB M SIBJICHUM;
BBIOMPATh OCHOBaHMS M KPUTEPUHU IS KIAaCCU(UKALMU BEIIECTB M XUMHUYECKUX PEaKIIHiA;
YCTaHABJIMBATh INPUYMHHO-CIIEACTBEHHbIE CBA3M MEXAY H3Y4aeMbIMHU SBJICHUSIMU; CTPOUTH
JOTMYECKUE pacCyXJIeHUs (MHAYKTUBHbIC, JEAYKTUBHBIE, II0 aHAJIOTUHU), BBIABIATH
3aKOHOMEPHOCTH U IIPOTHBOPEUMS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYJIUPOBATh BBIBOBI U
3aKJIIOYEHHUS; NPUMEHATh B IPOLIECCE ITO3HAHUS HCIOJb3YEMbIE B XHMHUU CHMBOJIMUYECKHE
(3HAKOBBIC) MOJIETH, IPEOOPA30BBIBATH MOJICIIBHEIC IPECTABICHUS — XUMUYECKHH 3HAK (CHMBOJT)
JJIEMEHTa, XUMHUYecKast (GopMyJia, ypaBHEHHE XUMHMUYECKON PEaKLMU — MPU PEIIeHUH Y4eOHbIX
IIO3HABATEJIbHBIX U MPAKTUUECKUX 33/a4, IPUMEHITh Ha3BaHHbIE MOJIEIIbHBIE NIPEICTABICHUS 115
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEILECTB M XUMUYECKUX PEAKIUH.

2) 0Ga3oBble Hccieq0BaTelbCKHe NeHCTBHS: BJIAJETh OCHOBAMHM METOJIOB HAy4YHOI'O
[IO3HAHUS BEIECTB M XUMHUECKUX peaKkluid; (popMynupoBaTh LEIM U 33aJauyd HCCIEeIOBaHHUSA,
UCIOJIb30BaTh IOCTaBJIEHHBIE U CaMOCTOSTENBHO C(OpPMYIHMPOBaHHBIE BONPOCHI B KadyecTBE
MHCTPYMEHTA MO3HAHMSI ¥ OCHOBBI Il (DOPMUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMbIX CY)KJIEHHUH; BIJIAJIETh HaBbIKAMM CAMOCTOSITEJIbHOTO IUJIAaHUPOBAaHUS U
IPOBE/ICHUS] YUEHUYECKUX SKCIEPUMEHTOB, COBEPILICHCTBOBATH YMEHUS HAOJIIOJAaTh 33 XOJO0M
npoliecca, CaMOCTOSITEIbHO HPOTHO3MPOBATH €ro pe3ynbTar, (HopMyIupoBaTh 000OIIEHUS U
BBIBOJIbI OTHOCUTEILHO JIOCTOBEPHOCTH PE3yJbTAaTOB MCCIIEA0BaHNUs, COCTABIATh 0OOCHOBAaHHBIN
OTYET O NpOJeNIaHHOM paboTe; HpUOOpeTaTh OMNBIT YUYEHWYECKOM HCCIIE0BATEIbCKON U
IPOEKTHOHN AEATeNbHOCTH, IPOSBIATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEIBHOMY MTOUCKY
METOJIOB PELICHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3JIMYHbIX METOI0B IT03HAHUS.

3) padora ¢ nHopMaumeii: OpUEHTUPOBATHCA B Pa3IMYHBIX UCTOYHHMKAX MH(OpMAaLUH
(Hay4HO-TIONyJIsIpHAsl JIUTEpaTypa XUMUYECKOTO COJEP)KaHUs, CIPAaBOYHbIE MOCOOUS, pPeCypChl
WuTepHeTa), aHaIM3UpPOBaTh HMH(DOPMALMIO pA3IUYHBIX BHUIOB M (OpM mpeicTaBiIeHHUS,
KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTh; (HOPMYIHPOBATh 3aIPOCH] U
IPUMEHSTh pa3JIMYHble METOAbI MpPH MOHMCKE U 0TOOpe HHPOpManuu, HEOOXOAUMOW s
BBIMIOJTHEHUS] Y4e€OHBIX 3a7ad OMNpeAeNIEHHOr0 THUIA; NpUOOpeTaTh OMNBIT HCHOJIb30BAaHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTMH M pa3jIMYHBIX ITOUCKOBBIX  CHUCTEM;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAlbHYIO (OpMy NpeACTaBIeHUS HWHPOPMALUU (CXEMBI,
rpaduku, quarpamMmbl, TaOJIULIbI, PUCYHKU U APYTHE); UCIOIb30BaTh HAYUHBIHN S3bIK B KaUeCTBE
CpeacTBa MpH paboTe ¢ XUMUYECKONH HHpOpMAIMel: TPUMEHATh MEKIIpeIMeTHbIe (Ppu3ndeckue
U MaTeMaTU4ecKHe) 3HaKH U CUMBOJIBI, (hOpMYJIbl, a00peBHATypbl, HOMEHKIIATYPY; HUCIOIb30BATh
3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJIITHOCTH.

KoMMyHuKaTHBHBIE YHHMBepcajibHble y4deOHble AeCTBHSI: 33a/JaBaTh BOIPOCH 110

CyIIEeCTBY OOCYXIaeMOW TEeMbl B XOJI€ JWajiora W/WIM JUCKYCCHHU, BBICKA3bIBATh HWJICH,



(GopMyIHpOBaTh CBOM IPEJIOKECHUS OTHOCHTEIBHO BBIMOIHEHUS IPEVIOKEHHOW 3a7adH;
BBICTYIIATh C IIPE3EHTALlMEW pe3yJbTaTOB I103HABATEIbHOM JEATEIIBHOCTH, ITOJYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
9KCIIEPUMEHTA, TPAKTUYECKOW pa0dOTHl MO MCCIEAOBAHUIO CBOWCTB H3Yy4aeMBIX BEIIECTB,
peanu3anuy y4eOHOTro MpoeKkTa, ¥ (HOpMyIupoBaTh BBIBOJBI IO pE3yJbTaTaM MPOBEAEHHBIX
UCCIICIOBAaHM TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

PeryisiTuBHbIe YHMBepcaibHble y4eOHbIe NefiCTBHS: CAMOCTOSTEIBHO IUNIAHUPOBATH U
OCYIIECTBJIATH CBOIO ITO3HABATEIBHYIO [ESTEIbHOCTb, ONpenenss e€ menu U 3a1aud,
KOHTPOJIUPOBATh M TI0 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh NpeAIaraeéMblii alrOpPUTM
JNEHCTBUI IpU BBIOJHEHUM YYE€OHBIX M HCCIIEIOBATENbCKUX 3a7]ay, BbIOMpaTh Haubosee
3 PEeKTUBHBII CHOCO0 WX pEHmIeHHs C YYETOM IOJIYYEHHS HOBBIX 3HAHMHA O BEIIECTBAX M
XMUMHYECKUX PEAKLUIX; OCYIIECTBIATH CAMOKOHTPOJIb JCATEIILHOCTH Ha OCHOBE CaMOaHaJIM3a
CaMOOIICHKHU.

NPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS MPOTPAMMBI [0 XMMUU Ha YIriyOJEHHOM YpPOBHE Ha
YPOBHE CpegHero oO0Iero oOpa3oBaHMs BKIIOYAIOT cHeNU(UYECKHE I Y4eOHOro IpeaMera
«XUMUS» HayyHble 3HAHUS, YMEHHs M CIIOCOOBI JEMCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
HpCO6pa3OBaHHIO 3HaHI/II>'I, BUJbBI ACATCIBHOCTH IO MOJTYUYCHUIO HOBOI'O 3HAHHA W IIPUMCHCHUIO
3HAaHUHU B PAa3IIMYHBIX y‘l€6HI>IX CUTyallusaX, a TaKXKC B PCAJbHBIX XW3HCHHBIX CHUTYyallUAX,
CBSI3aHHBIX C XUMUEH. B mporpaMme no XuMuu npeiMeTHbIE PE3YIbTaThl TPEJICTABIEHBI [0 I0J1aM
U3yUYCHHUS.

10 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckast XUMUs» OTPaXkaroT:
c(OPMHPOBAHHOCTh TPE/ICTABICHUI: O MecTe M 3HAUEHUU OPraHMYEeCKON XMMHUU B CHUCTEME
€CTECTBEHHBIX HayK U €€ poJid B 00ECIIEYeHNH YCTOWYMBOIO pa3BUTHUS YEIOBEUECTBA B PEIICHUU
po0JIeM SKOIOTUYECKOM, SHEPTeTHYSCKONH M THIIEBON 0€30MacHOCTH, B Pa3BUTHH MEIHUIIMHBL,
CO3JaHNH HOBBIX MAaT€pHaioB, HOBBIX HMCTOYHWKOB JHCPIrUH, B oOecrieueHnun panuoHaAIBHOI'O
IPUPOIONOIB30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U 00ILEel KYIbTYyphl YeNIOBEKa, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310pPOBBIO M IPUPOTHON CpPeIe;
BJIaICHHUEC CHUCTEMONM XHUMHUYECKHX 3HaHI/II\/'I, KOTOpasi BKIKOYACT: OCHOBOIIOJAraromue moHATHA —
XUMHYECKHUI JIEMEHT, aTOM, SJIPO M AJICKTPOHHAsi 000JI04Ka aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH,
OCHOBHOE U BO30YXIEHHOE COCTOSHHMS aToMma, TMOpUAM3allus aTOMHBIX OpOHTajiel, HOH,
MOJICKYJId, BAJICHTHOCTDb, J3JICKTPOOTPULATCIBHOCTL, CTCIICHb OKUCJICHUA, XUMUUYCCKAsA CBA3b,
MOJIb, MOJIIPHAs Macca, MOJISIPHBIH OOBEM, YIrIIEpOTHBIN CKeleT, (yHKIHMOHANbHAs TpyIIa,

pangukan, CTpyKTypHble (opmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHBIC), H30MEpHs



CTPYKTYpPHasi M IIPOCTPAHCTBEHHAs (F€OMETPUYECKas, ONTHYECKas), N30MEpbl, TOMOJIOTNYECKUH
psili, TOMOJIOTH, YIJIEBOJAOPOJIbI, KUCIOPOA- M a30TCOAEpXkallUe OPraHU4YEeCKHE COCAUHEHMS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COECUHEHUS; TEOPUH, 3aKOHbI
(mepuogmyeckuii 3akoH J[. . MenneneeBa, Teopus CTpOCHUS OpraHUYECKHX BemecTB A. M.
BytnepoBa, 3ak0H COXpaHEHHs] MacChl BELIECTB, 3aKOH COXPAaHEHMsI U IIPEBPAILEHUS SHEPTUU IIPU
XUMHUYECKHUX PEaKLUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XMMHUH, MUPOBO33PEHUECKUE
3HaHMs, JIeXKAlUe B OCHOBE IIOHMMAHUS NMPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHMIA;
IPEICTAaBICHU O MEXaHU3MaX XMMHUYECKMX DPEaKLUH, TePMOJUHAMUYECKUX U KHHETUYECKHX
3aKOHOMEPHOCTSAX UX MPOTEKaHUs, O B3aUMHOM BJIMSIHUM aTOMOB U I'PYIIIl aTOMOB B MOJIEKYJIax
(MHIYKTUBHBIA U Me30MepHBIi 2 dekTsl, opuenTants | u |l poxa); hakromornveckne cBeaeHus
0 CBOMCTBaXx, COCTaBe, MOJIYYEHUH U O€3011aCHOM HCIOJIb30BAHUU BAKHEWUIIUX OPraHUYECKHUX
BEIIECTB B OBITY M IPAKTUYECKON JAEATEIBHOCTH YEIOBEKa, OOLIMX Hay4YHbIX HPUHIUMIAX
XMMHUYECKOTO TPOM3BOJCTBA (HAa IMpHMEpe IMPOU3BOJACTBA METaHOJA, NepepaboTKU HEPTH);
c(OPMHPOBAHHOCTh YMEHHUI: BBISABIISATh XapaKTEPHBIC NMPU3HAKU TOHSATHHA, YCTAaHABIMBATh HX
B3alMOCBS3b, HUCII0JIb30BAaTh COOTBETCTBYIOLIME MOHATUS IPU ONMMCAHUU COCTaBa, CTPOEHUS U
CBOWCTB OpPraHMYECKUX COEAMHEHUH; c(hOPMUPOBAHHOCTh YMEHUI: UCIIOJIb30BaTh XUMUYECKYIO
CHUMBOJIMKY JUISl COCTABJICHHSI MOJIEKYJISAPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U
CKEJIETHBIX) (OPMYJT OPraHUYECKHX BEIIECTB; COCTABIATh YPABHEHUS XMMHUYECKUX PEAKIUH U
pacKpblBaTh HUX CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUM IMOCPEICTBOM
COCTaBJIEHUS DJIEKTPOHHOTO OajlaHca 3THX peakLUuid, peakiuii HOHHOro oOMeHa MyTEM
COCTaBJIEHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUH; U3TOTABIUBATh MOJIEIHN MOJIEKYJT
OpPraHMYECKUX BEILIECTB Ul WILIIOCTPALMUA UX XUMHYECKOIO M MPOCTPAHCTBEHHOTO CTPOCHMS;
c(OpMUPOBAHHOCTh YMEHHI: YCTaHaBIMBATh MPUHAJUIEKHOCTh H3YUYEHHBIX OPraHMYecKuX
BEIIIECTB 0 X COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIiie COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HAa3BaHUS
JUTSL OT/I€TIbHBIX MPEACTaBUTENEH OpraHnYecKUX BEIIeCTB (ITHIIEH, alleTUJIeH, TOJYOJ, TNINLEPHH,
ATUJIEHTIIMKOb, (peHoun, opMaabaeru, aleTanbIerus, alleToH, MypaBbiUHas KUCIO0Ta, YKCYCHast
KHCJIOTa, CTEapUHOBAs, OJIEMHOBAs, MAJbMHUTHHOBAs KHCJIOTHI, TJHMIMH, ajlaHWH, MalbTO3a,
bpyKTO3a, aHUIIMH, AUBUHWII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U APYTHE);

c(OpMHUPOBAHHOCTh YMEHHUSI ONIPEAEIATh BUJ XUMHUECKOH CBA3M B OPraHUYECKUX COEAMHEHUSIX
(KoBaJIeHTHas! U MOHHAS CBsI3b, G- U T-CBSI3b, BOJAOPOJHAS CBS3b); CPOPMUPOBAHHOCTh YMEHUS
OPUMEHSATH IOJIOKEHHUS] TEOPUHM CTpPOeHHsl opraHuyeckux BemecTB A. M. BbytiepoBa ams
O0OBSICHEHUS! 3aBUCHMOCTH CBOWMCTB BEILECTB OT MX COCTaBa U CTPOEHUS; CPOPMHUPOBAHHOCTh
YMEHUH XapaKTepu3oBaTh COCTaB, CTPOEHUE, PU3MUECKUE U XMMHUYECKHE CBOMCTBA THIHMYHBIX

HpeHCTaBHTeHCﬁ PA3JIMYHBIX KJIIACCOB OPraHUYCCKHUX BEHICCTB: aJIKAHOB, IUKJIIOAJIKAHOB, aJIKCHOB,



aJIKaJIMeHOB, AJIKHMHOB, apOMAaTHYECKHX YIJIEBOJOPOAOB, CHUPTOB, albJErHJI0OB, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTBIX W CIOXKHBIX 3(UPOB, XKUPOB, HHUTPOCOCAMHCHUH W aMUHOB,
AMUHOKUCIIOT, O€JIKOB, YIJIeBOAOB (MOHO-, JU- H TOJUCAaXapuaoB), WJLUIFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIYy HUMH YPaBHEHHUSIMH COOTBETCTBYIOIIMX XMUMHUYECKHUX pPEaKIHid ¢
UCIIOJIb30BAaHUEM CTPYKTYpPHBIX (opmyn; cPOpMUPOBAHHOCTb YMEHHUS MOATBEPKIAaTh Ha
KOHKPETHBIX TpPHUMEpax XapakTep 3aBUCUMOCTH PEAKIMOHHON CIOCOOHOCTH OpPraHMYECKHUX
COCJMHECHUN OT KPaTHOCTH W THUIA KOBAJICHTHOW CBS3M (G- W T-CBS3M), B3aUMHOIO BIIUSHHS
aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX; COPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOUHUKU
YTJIEBOJOPOAHOTO ChIpbsi (HEe)Th, MPUPOIHBIM Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu u
MPAKTUYECKOE TIPUMEHEHHUE TIPOJIYKTOB MepepaboTKH; cHOPMHUPOBAHHOCTD BJIAJICHUS CUCTEMOM
3HAHMA O €CTeCTBEHHO-HAYYHBIX METOJAX TIIO3HAHWSA — HAOJIOJACHWH, W3MEpPCHUH,
MOJICJTUPOBAHUH, IKCIEPUMEHTE (pEalbHOM M MBICIEHHOM) U YMEHUS MPUMEHSITh 3TH 3HAHUS;
c(OpMUPOBAHHOCTh YMEHHS MPUMEHSTh OCHOBHBIE OINEPAIlMH MBICIUTEIBbHON AESITENbHOCTH —
aHAIM3 W CHUHTE3, CpaBHCHHE, OOOOIICHHWE, CHCTEMAaTH3alMI0, BBISBICHHEC NPHYUHHO-
CJICICTBEHHBIX CBS3EH — JJISI U3YUEHHUS CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIUIA;
c(OpPMUPOBAHHOCTh YMEHHI: BBISBISITH B3aMMOCBSI3b XHUMHUYECKUX 3HAHUNW C TOHATUSAMU H
MPEJCTAaBICHUSIMA  JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl 0Oonee OCO3HAHHOTO
MOHWMAaHUS CYINTHOCTH MaTepUAIBHOTO €JIMHCTBA MHUpPA, UCIOJIH30BaTh CHCTEMHBIC 3HAHHS I10
OpPTaHWYECKON XUMHUU IJIs1 OOBSCHEHUS W MPOTHO3UPOBAHUS SBJICHUH, NMEIONTUX €CTECTBECHHO-
HAyYHYIO TPUPOAY; CHOPMUPOBAHHOCTh YMEHUH: MPOBOAUTH PACUEThl MO XHUMHUYECKUM
dbopMynaM U ypaBHEHHSIM XHUMHUYECKHUX PEAKIUi C HCMOJIb30BaHHWEM (PH3UYECKUX BEIUYHH
(macca, 00bEM ra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPHUIYIOIIUX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: PACUYETHI IO HAXOXKJCHUIO XUMHYECKON (POPMYJIIBI BEMIECTBA 10 U3BECTHBIM MAaCCOBBIM
JOJISIM XMMHUYECKUX DJIEMEHTOB, IPOAYKTAM CTOPaHMUs], IIIOTHOCTU Ta3000pa3HbBIX BEIECTB;
c(OpPMUPOBAHHOCTh YMEHHI: MPOTHO3HPOBATh, AHAIM3UPOBATH U OILEHWBATH C MO3UIUI
OKOJIOTHYECKON OE€30MacHOCTH TOCIEACTBHSI OBITOBOM ¥ TPOWU3BOJCTBECHHOW JIEATEIHHOCTH
YEJIOBEKa, CBS3aHHOM C TIEpepabOTKON BENIECTB, HWCIOJIB30BAaTh TOJYyYEHHBIE 3HAHUS IS
OPUHITUS TPAMOTHBIX pEIIEHWH TMpoOJeM B  CUTYyallUsiX, CBSI3aHHBIX C XUMUEH;
c(OPMUPOBAHHOCTh YMEHHUH: CaMOCTOATEIBHO IUTAHUPOBATh W TPOBOJUTH XUMHUYECKUH
IKCIIEPUMEHT (TIOJTydeHUE M H3yYeHUE CBOWCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIC PEaKIInN
YTJICBOIOPOIOB PA3IMUHBIX KJIACCOB M KUCIOPOCOICPIKAIIMX OPTAHUISCKUX BEIIECTB, PEIICHUE
AKCIIEPUMEHTABHBIX 33/1a4 TI0 PacliO3HABAHUIO OPTAHUYECKUX BEUIECTB) C COOTIOCHIEM TIPABHIT
Oe3omacHOro oOpaleHus ¢ BelecTBaMU U J1abopaTOpHBIM 000pyaOBaHUEM, (OPMYIUPOBATH
Helb HCCIEeNOBaHUS, TMpPEACTaBIsATh B pa3iuyHOW (opme pe3yabTaThl AIKCIEPUMEHTA,

AQHAIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH; CHOPMUPOBAHHOCTh YMEHUM:



coOJI01aTh MpaBWia AKOJOTHYECKH IE€JI€CO00Pa3HOTO TOBEACHHS B OBITY U TPYIOBOM
JESTEIIbBHOCTH B ILIEJIAX COXPAHEHUS CBOErO 3710POBbs, OKPYXAlOLIeW NPUPOAHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

0CO3HaBaTh ONACHOCTh TOKCHYECKOI'O JEHCTBHSI Ha KHMBBIE OPraHU3MbI ONpPEAEIEHHBIX
OpraHUYECKUX BELIECTB, HOHUMast cMblca nokazaTens [1JIK;

aHAM3UPOBaTh  IE€JECOOOPAa3HOCTh  MPUMEHEHHS  OPraHMYeCKHMX  BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHUS] COOTHOLICHUS PUCK-TIOJIB3a;

c(OPMHPOBAHHOCTE YMEHMH: OCYLIECTBIATH ILeJCHANpPAaBICHHBIA IMOMCK XMMHUYECKOH
UHGOpPMALlUM B Pa3IMYHBIX UCTOYHUKAX (HayyHas M ydyeOHO-Hay4dHas JHUTeparypa, CpeAcTBa
MaccoBoil MH(popmanuu, VHTEpHET W Jpyrue), KPUTUUECKH aHATU3UPOBATH XHMHUYECKYIO
uH(popMalLnIo, repepadaTbiBaTh €€ U UCIO0JIb30BaTh B COOTBETCTBUM C IMOCTaBICHHON yuyeOHOMI

3aJ1auen.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpamMMbI Bcero Kontpoapueie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYECKO XMMHUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHSI OPraHMYECKUX COoeMHeHUI A. M. 3)
byrneposa
Hroro no pazneny 3
Pa3nea 2. Yraesogopoasnl
21 [IpenenbHbIe yTIeBOAOPOABbl — AJTKAHBI, 5
[IUKIIOATKAHbI
99 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 8 1
aJIKa/INEHBI, aJTKUHBI
2.3 ApomaTrdecKkue yrieBo0pO/Ibl (apeHbl) 5
54 IIpupoaHbIE HICTOYHHUKH YTIIEBOAOPOJOB U UX 3
nepepadoTka
2.5 ["aoreHnpoOn3BOAHBIC YTIEBOAOPOIOB 3 1
Hroro no pasneny 24
Pasznen 3. Kuciopoacoaep:kaunue opranndeckue coeJuHeHUust
3.1 Crnuptsl. ®enon 5
KapOoHusbHble COeTUHEHMS: allbJETUIbI U
3.2 keToHbl. KapOoHoBbIe KucaoThl. ClI0KHBIC 16 1
s¢upsl. XKupsl




3.3 ‘ VrieBoasl 7
HToro no pazueny 28
Pa3nen 4. A3oTcoep:kaiiue OpraHu4ecKue coeJHHeHHs

4.1 ‘ AMHUHBI. AMUHOKHUCIIOTHL. benku 8
HTroro no pazneny 8
Paszgea S. BoicokomoJieKy/JIsIpHbIE COeIUHEHUSA

5.1 ‘ BBICOKOMOJIEKYIIIpHBIE COEIMHEHUS 5

Hroro no pazneny 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KonuyecTBo yacos
Ne Jara
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero usydyenuss  Jlomammuee 3aganue
padoThI padoTshI
[Ipeamer u 3HaUEHNE OPraHUYECKON XUMHUH,
§ 1 3ax. 1-3 yctHO, 5
1 MIPEACTABICHUE O MHOTO00pa3uu 1
! MTUCHM.
OpPraHUYECKHUX COeITUHEHHUN
§ 2 3ax. 2-4 ycTtHO, 6
Teopust CTpOCHUST OPraHUUECKUX
2 N 1 nuceM. CooOiienue
coenquHeHuii A. M. Byrieposa
«A.M.bytnepoB»
[IpencraBienue o knaccuukanuu u
§ 3 3a1.3.5 mUCHM.
3 cuctemaruueckas Homenkinarypa (IUPAC) 1
§ 4 3ax. 4 muceM.
OpPraHUYECKUX BEIIECTB
AJIKaHbBI: TOMOJIOTHYECKHUH psiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
4 DJIEKTPOHHOE CTPOEHUE aTOMa YIJiepoia 1 §7 3ax. 2,3,4 nuceM.
(ocHOBHOE U BO30YXKIEHHOE COCTOSIHUSA).
BasneHnTHble BO3MOXKHOCTH aTOMa yriaeposa
dusznyueckue U XUMUYECKHe CBOWCTBA
5 asikaHoB. CriocoOBbl pa3phiBa CBs3€EH, 1 § 83an. 1, 4, 9 nucem
UHIYKTHUBHBIN 3 ekt
Haxoxnenue ankanos B npupoze. CriocoObt
6 pHp 1 § 8 3ax. 10 mucepMm.
TIOJTy9YCHUS ¥ IPUMEHEHHE aTKaHOB
Huknoankansl: obmas Gopmyia,
7 HOMEHKJIaTypa U U30Mepusi, 0COOEHHOCTH 1 § 9 3an.2,4(obmee)

CTPOCHUA U XUMHUYCCKHUX CBOI>'ICTB, CITIOCOOBI
IMMOJIYYCHHA U MPUMCHCHUC

3a1. 7,5(CUnbHBIM)




Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHUE
MOJIEKYJISIPHON (hOPMYJIIbI OPraHUYECKOTO
BELIECTBA [10 MACCOBBIM JI0JIIM aTOMOB

3amaunuk 10 ki1

8
3JIEMEHTOB, BXOJSIIMX B €r0 COCTAaB. No 2-27, 2-30 cTp.16
CucreMmarusanys U 0000IeHNE 3HAHUH 110
TeMe
AJIKEHBI: TOMOJIOTUYECKUH P, o01mas
PAR, § 10, 31 1,2,3.9
dbopMyia, HOMEHKIIATypa, 3JEKTPOHHOE U 5
oOriee
9 MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
pocIp P Y 3an. 8 (CHIBHBIM)
CTpyKTypHas U LUC-TPaHC-U30MEPUs
ankeHoB. [lonydeHne ankeHoB
Du3nyecKkue 1 XUMUIECKHE CBONCTBA § 11 5.8
3a.
ankeHoB. [IpaBuio MapKOBHHKOBA. o
10 (o6mee), 10(cumbHBIM)
[Ipumenenue ankeHoB. Peaknust
§ 12,3an 2
MOJIMMEPH3AIHSI.
[TpakTuyeckas padora Ne 1 o teme
" § 11, 3ax. 9, oryer mo
11 [TonrydeHune 3TUIIEHA U N3YYEHHE €TO
e npakT. pabore
CBOICTB
Pemenue pacuéTHBIX 33729 Ha ONIPEICIICHIE
12 i 3amgaunuk 10 ki1
MOJICKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
YIEP pMyRLOP Ne 3-58, 3-60 ctp. 28
BEIleCTBa
AnKanueHbl: CONpsHKEHHBIC, U30TMPOBAHHBIC, §13,3an. 1
KyMynupoBaHHbe. OCOOCHHOCTH § 14 3ax1. 6,14
13 3JIEKTPOHHOT'O CTPOEHUSL. XUMUYECKHE (cUITBHBIM)
CBOMCTBA CONPSHKEHHBIX AUEHOB. CrtocoObI CooO1iesne 0 JKU3HU
MOJTyYeHUs] U PUMEHEHHUE aTKaIueHOB. U IeSITeTbHOCTU
Kayuyxu C.B.JlebeneBa
AJIKWHBIL: TOMOJIOTHYECKHH PsijI, 00mas
PAR, § 15 3am. 3,4.7 (a)
14 dbopmysa, HOMEHKJIATypa, CTpPOEHHE

MoJIeKy1, (PU3HUECKHUe CBOICTBA U

§ 16 3am4 (a)




XUMUYECKHE cBoWCcTBa, KauecTBeHHbIE
peakLK Ha TPOMHYIO CBSA3b

CriocoObI mostyueHus 1 IPUMEHEHNE

§ 15 3an.11(cunpHbIM)

15
AJKMHOB § 16 3a1. 9
Pemenne 3amaq: pacy€Thl M0 ypaBHEHUIO
16 XUMHYECKOHU peakiuu. CucremaTuszanus u 3an 7,10, 13 cTp. 136
0000111eHNEe 3HAHNIT IT0 TEME
ApeHBI: TOMOJIOTHYECKUI PsiJI, 00IIIast
dopmya, HOMEHKIAaTypa. DIEKTPOHHOE U
[IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
17 poctp P 4 § 17 3an 1,3, 10
OeH30I1a ¥ TOTyoJa, UX (U3NYECcKre
CBOMCTBA. XMMUYECKUE CBOKMCTBA APEHOB:
peaKIuy 3aMeIICHIS
XHMMHYECKUE CBOWCTBA aPEHOB: PEAKI[UU
MPUCOEANHEHHUS, OKUCIIEHHE TOMOJIOTOB
N § 18 3am. 2,3
18 oen3ona. OCOOEHHOCTH XUMHUYECKAX CBOICTB
3an. 14 cunpHBIM
ctuposa. CrocoObl MOTyYEHUS U
MPUMCHEHUE apeHOB
. 3an. 7 ctp. 144
Penienue pacu€THbBIX 33724 Ha ONPE/ICIICHUE
19 i & 3an.17 ctp.159
MOJIEKYIIAPHON HOPMYIIBI OPraHUYECKOTO
yUp PMYIRLOP 3am. 19 c1p. 160
BEIIECTBA
(cUITBHBIM)
T'eHeTHUeCKas CBA3b MEXKAY PA3ITUYHBIMA
20 yP 3an.13 (a),ctp.159
KJIACCaMH¥ YTJIEBOIOPOIOB
Pacuérsl 0 ypaBHEHUSIM XAUMHUYECKHAX
21 _— P 6506 3amaunuk Ne 4-29
eaknuii. CucreMarn3anus 1 0000IIeHNe
P 9 Ne 4-41, 4-42
3HaHWI 110 TEME
22 [Mpupoansrii ra3. [lonyTHbie HeTAHBIE TA3bI § 193an. 1-3,5
KaMmeHHBIHN yroiib U IPOAYKTHI €70
23 I POIYE § 21 3am 2,5

nepepaboTKu




24

Hed1p 1 ciocoOsI e€ nepepaboTKH.
[IprMeHeHHe NPOIyKTOB IepepadboTKu HeTH

§19,§203an. 1-4

25

["anoreHonpous3BOaHBIE YIIEBOIOPOIOB:
ANEKTPOHHOE CTPOCHHUE; PEAKLIMU 3aMEIICHUS
rajoreHa. JleficTBue 1ejouent Ha
rajoreHnpoun3BoiHbIe. B3anmoneicteue
JUTAJIOT€HAIIKAHOB C MarHUEM U LIUHKOM

3amaung 3 KUM EI'D

26

27

28

29

Cucremarusauus 4 00001eHUE 3HAHUI 110
paszaeay "Yriaesogopoanr'

KonTpoasnas padora mno TeMe
"¥Yraesogopoabr'"

HpeI{eJH)HI)IG OJHOATOMHBIC CIIMPTHI:
TOMOJIOTHUECKUN psia, oOmas  Qopmyna,
CTpOCHHE MOJIEKYT, u3oMepus,
HOMEHKIaTypa, kiuaccupukamus. CrnocoOsl
nonyueHus. [Ipocteie 3pupbl

duznueckre 1 XUMUYECKHE CBOMCTBA U
MIPUMEHEHNE OJHOATOMHBIX CIIUPTOB.

3amauns 3 KUM EI'D

§ 22 3an. 2
§ 23 3an. 5,7

§ 24 3an. 7, 10 (a),12

30

MHoroaroMHbIe CIIMPTHBIL: 3TUJICHTJIIMKOJIb 1
TIMLECPHH, UX (1)I/I3I/I‘IGCKI/I€ U XUMHWYCCKUC
cBoiicTBa. CriocoObl MoTy4eHus u
IIPUMEHEHUE

§ 25 3an. 2,3 (oOmree)
3an. 5, 8 (CHIIbHBIM)

31

32

33

@DeHOoJI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U
XUMHYecKkHe cBoicTBa. CriocoObl MOTyYeHUs
U IpUMEeHeHue GpeHoa.

CucremMaruzaius 1 0000IIeHNe 3HAHUH 10
TEME
AJbIeruipl ¥ KETOHBI: SJIEKTPOHHOE

CTpOEHUE KapOOHMIBHOM IPYTIIIHI;
TOMOJIOTHYECKHUE PsIIbI, 001mas opmyia,

§ 26, § 28 3ax. 2,3

3amanusg n3 KUM EI'D

§ 28 3a1.6,7




n30MepHUs U HOMeHKIatypa. dusnueckue
CBOWCTBA; peakL1K IPUCOECTUHEHUS

34

35

36

37

PeaKI_[I/II/I OKHCJICHUSA U KAYCCTBCHHBIC
PCaKu aJIbACTUAOB U KETOHOB

CriocoOsbl MOJIYYCHHS aJIbACTUA0B U KETOHOB

O1HOOCHOBHBIE TIPEIeIIbHBIE KAPOOHOBHIE
KHCJIOTBI, 0COOCHHOCTH CTPOSHUS UX
Monekyn. M3zomepust 1 HOMEHKIATypa
KapOOHOBBIX KUCIIOT, HX (PH3UUECKUE
CBOMCTBaA

XHUMHUYECKHE CBOMCTBA MMpCACIbHBIX
OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT

§ 29 3an. 2,4

§283ax.12, 15

§ 32,33 3an. 5,6

§ 353an. 10, 11

38

Oco0eHHOCTH CBOICTB MypaBbHUHON
KHUCI0Thl. MHOrooOpa3sue kKapOOHOBBIX
KHCJIOT

§ 36 3am. 6

39

Oco0eHHOCTH CBOMCTB: HEMPEAEIbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX
kuciot. [IpencraBureny BeICIIAX
KapOOHOBBIX KUCIIOT.

§ 36 3am. 2,3
§ 37 3an.3

40

41

42

CrniocoObl Mosty4eHus U IpuMeHEeHue
KapOOHOBBIX KUCIOT. [loHsATHE O
MIPOU3BOIHBIX KAPOOHOBBIX KHCIIOT.

CrnoxHble 3(hUpbl: TOMOJIOTUYECKUN P,

oOuras popmysa, U30MEpUsi 1 HOMEHKJIATypa.

duznueckre 1 XUMUYECKHE CBOMCTBA

Pemienne paC‘léTHBIX 3aaa4: 10 YPaBHCHUTIO
XUMHYECKOMN pCaKknuun, Ha ONpPCACICHUC

§ 34 3an. 1,2,3

§ 38 3ax.2,3,4

3an. 11 ctp. 296




MOJIEKYJISIPHOM (hOPMYIIBI OPTaHUYECKOTO
BEILECTBA

43

44

45

[IpakTuueckas padora Ne 3. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/la4d 110 TCMC
"KapOonoBsie Kuciotsl. Croxxubie 3¢upsr”

XKupsr: crpoeHue, pu3nvecKue u
XUMUYECKHUE CBOUCTBA (TUAPOIU3)

Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAIIIX
OCTaTKH HETIPEIETIbHBIX JKUPHBIX KUCIIOT.
JKupsl B mpupoje

§ 39 3anm. 4-6

§ 39, 3ax1.7 (6),8

46

Mputa Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MooIee aeiicteue. Ilonsatue o
cuHTeTHYeCKuX Moromux cpeactrax (CMC)

§ 37 3an.3

47

I'eneTnueckas CBsA3b yriI€BOLOPOAOB U
KHCIIOPOJCOAEPKAIUX OPraHUIECKUX
BelecTB. Pacuérel o ypaBHEHUAM
XUMUYECKHUX PEaKLUn

3amagauk Ne 9-9 (a,e)
Ne 9-11, Ne 9-25,3-30

48

49

50

CI/ICTeMaTI/ISaI_II/IH n 0606H_ICHI/IC 3HAHUMH 110
TEMEC

OO01mmas xapakTepuCcTHKa YTIeBOJI0B U
KJlaccu(UKaIus yrieBogoB (MOHO-, TU- U
nonucaxapuabl). [moko3a u GppykTosa, ux
CBOMCTBaA

Haxoxxnenue B npupojie 1 IpuMeHEHne
TJIIOKO3E], €€ 3HaUeHUE B )KM3HEIEATEILHOCTH
opraHusma

Jlom npoBepouHas
paboTa (TecTsl)

§ 40,41 3a1.6,9, 14

§ 40,41 3an.,7,8

51

Jucaxapupl: caxapo3a, MajabT03a U JIAKTO3a.
Haxos1eHne B mpupoie 1 NpuMEHEHNe
JUCaxapuioB

§ 42 3an. 1-3, 5,6




52

[Tonucaxapuasl: CTPOEHUE MAKPOMOJIEKYIL,
bu3nyeckrue 1 XMMUYECKHE CBOMCTBA,
IpUMEHEHHE

§ 43 3an.1-4, 7

53

54

55

Pemienne pacuyeTHbIX 3a/1a4 Ha ONpEACIICHHUE
JIOJIA BBIXOJ1a MPOIYKTA PEAKIIMH.
CucreMmarusanys U 0000IeHNE 3HAHUH 110
pazzaeny

KoHTpoinbHas pabora 1o Teme
"Kucnopoaconepsxainiyue opraHu4ecKue
coenuHeHus"

3an 13,14 crp.334

3an. 9 crp.334

56

AMUHBL: KTacCUPUKAIHS, CTPOCHUE
MOJIeKYJI, o0mIast hopmyiia, u3omepus,
HOMEHKJIaTypa U (pU3NYECKUE CBOKCTBA.
XUMUYECKUE CBOMCTBA AU (PaTHUECKUX
amuHOB. [lonydyeHne n npuMeHeHue.

§ 44 3an.5,
§453an.2, 6

57

AHWINH: CTPOEHUE aHWIINHA, OCOOEHHOCTH
XUMHYECKHMX CBOMCTB aHWJIMHA , IOJyYEHHUE U
IPUMEHEHNE

§ 44 3a1.6
§ 45 3amauyHuK
Ne 11-10, 11-12 (6)

58

AMHMHOKHUCIIOTHI: HOMEHKJIATypa U U30MEpHs,
¢dusnueckue coiicta. OTaeNbHBIC
MPEACTaBUTENN O0-aMUHOKHUCIIOT.
XuMHYecKre CBOMCTBA aMUHOKHUCIIOT, UX
OMOJIOrMYECKOe 3HAYCHHUE aMUHOKHCIIOT

§ 46 3an.11,12,7

59

60

benku kak npupoHbIE OJINMEpHI;
CTPYKTYphbI OenKkoB, XUMHUYECKHE CBOMCTBA
0enKkoB

XuMuueckue cBoicTBa 0enkoB. Poib
OCJIKOB B IPUPOJIE

§473an. 1-4

§ 47 3an. 5




61

A30Tcollep>1<aume TCTCPOUUKIINICCKUC
COCAMHCHUS. HYKJ'IGI/IHOBBIC KHUCJIOTHI:
COCTaB, CTPOCHHUE U OuoJioruyeckas poJib

§ 48 3am. 1-5

62

[IpakTuueckas padora Ne 5. Pemenue
SKCIICPUMCHTAJILHBIX 3a/la4d 110 TCMC
"Pacnio3HaBaHue OpraHUYeCcKUX COeAMHEHUM"

Jlonenats oTUeT,
IIOBTOPUTH TEMY

63

64

65

66

KonTtponbHast pabora o Teme
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

OCHOBHBIE TIOHATHS XUMHHU
BBICOKOMOJICKYJISIPHBIX COCMHEHHUN
MCTOJbI X CUHTC3a —IIOJIMMCPU3AlUA U
noyIMKoHAeHcanus. Ilnactmaccsl.
Yrunuzanys u nepepadoTKa MIacThKa

OnacToMepbl: HaTypaJIbHbII CHHTETUYECKHE
Kay4yyku. Pe3una
BosnokHa: HaTypaJlbHbIE, HUCKYCCTBEHHBIE,

CHUHTCTHUYCCKHUC. HOJ'II/IMepLI CII€IuaJIbHOI'O
Ha3HA4YCHUA

§11,26

§ 13,14

Marepuain nekuuu

67

68

O06o011eHre U cucTeMaTu3aIus N3y4eHHOTO
Marepuaa 1o Kypcy
O060011eHNEe U CUCTeMAaTU3aIMS U3YYEHHOTO
Marepuaa 1o Kypcy

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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