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MHNOSACHUTEJIBHAS 3AIIMCKA

Pabouast mporpamMma 1o XuMHuM Ha YPOBHE CPEJIHET0 00I1IeT0 00pa30BaHUs
pa3pabotana Ha ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoil @exnepanun», TpeOOBaHUN K pe3yJibTaTaM
OCBOCHHUsI (pefiepanbHO 00pa30BaTENbHONW MPOrpaMMBbl CPEJHEro OOIIEro
obpazoBanusi(DPOII COO0), MPEeACTaBICHHBIX B denepanbHOM
rocyJapcTBEeHHOM oOpa3zoBarenbHOM cTangapre COO, c¢ yuérom Konuenmuu
npernojiaBaHuss  ydeOHOro nmpeaMera «XuUMHs» B 00pa3oBaTesbHBIX
opranm3anusix  Poccuiickon — ®Depepanuu,  peaM3ylOIIMX  OCHOBHBIE
oOpasoBaTebHbIE MPOTPAMMBbI, U OCHOBHBIX MOJ0KEeHUN «CTpaTeru pa3BUTHUS
Bocriutanusi B Poccuiickoit ®epepaunu Ha mnepuon a0 2025  ropan
(Pacniopsixenue [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMHS Ha ypOBHE YIJIyOJIEHHOTO M3y4YeHUs 3aHUMAET BAXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HaydyHOro oOpa3zoBaHus ydamuxcs 10—11 xiaccos.
N3ydaenune mnpeamera, peanuzyemoe B ycioBusX AuddepeHIIMPOBAHHOTO,
npouIbHOTO 00y4YeHHUs, TPHU3BAHO OOECIEUUTh O00Ie00pa3oOBaTEIbHYIO H
OOLIEKYIbTYPHYIO TOJTOTOBKY BBIMMYCKHUKOB IIKOJIbI, HEOOXOAUMYIO IS
ajanTanuy UX K OBICTPO MEHSIIONTUMCS YCJIIOBHSIM KU3HH B COIIMYME, a TaKkKe
JUISL  TIPOJIOJDKEHUsT OOydeHHMs] B OpraHu3ainusx IpodeccCHOHaIbHOTO
o0pa3oBaHHUs, B KOTOPbIX XUMHUS SBISETCA OJHOM U3 MPUOPUTETHBIX
JTUCLUTLINH.

B mporpamMme o XuMuu Ha3Hau€HHE TMpeaMera «XUMHS» TMOTydaeT
NOJIPOOHYI0 MHTEPIPETAIMI0 B COOTBETCTBUU C OCHOBOIIOJIATaIONIUMU
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJNEH, CONep KaHMs,
pe3yNbTaToB OOyUeHUs] U TPeOOBaHUU K YPOBHIO TMOJATOTOBKH BBIMTYCKHHKOB.
CBUIETENTECTBOM TOMY SIBIISIFOTCSI CJICMYIOIIME BBIMOJIHSIEMBIE TTPOrpaMMOi 10
XUMUU (YHKIUU:

e HMH(POPMAIMOHHO-METOANYECKAs, peann3aiusi KOTOpor obecrieunBaeTt
MOJIYYCHHUE TIPEACTABICHUS O IIEJISIX, COACpXKaHUMU, OOIIEH cTpaTreruu
OoOy4YeHHUs, BOCIHMTaHUS U PaA3BUTUA OOYyYaIOIIMXCS CPEICTBaAMU
MpeIMeTa, N3y4aeMoro B paMKax KOHKPETHOT'O MPOQHIIS;

e OpraHU3AIMOHHO-TIJIAHUPYIOIIAs, KOTOpast penycMaTpuBaeT
oTpeJieJieHre: MPUHIIMIIOB CTPYKTYPUPOBAHUS U TOCIEA0BATEILHOCTH
M3Y4YeHUs] yueOHOTO MaTepuaia, KOJIMYECTBEHHBIX M KaYeCTBEHHBIX €T0
XapaKTePUCTUK; TTOAXO0/I0B K (DOPMUPOBAHUIO COAEPIKATEITHLHON OCHOBBI
KOHTPOJISI ¥ OLIEHKH 00pa30BaTelIbHBIX AOCTHXKEHUNU O0Oydaroniuxcs B
pamMKax WTOTOBOM aTrTecTanmuu B (OpPME €IUHOTO TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma a1 yriayOnEéHHOTO U3YYESHUS] XUMUM:

e yCTaHaBIMBACT MHBAPUAHTHOE MPEIMETHOE COJIepIKaHue, 00s3aTeIbHOe
JUTS M3YYEeHHsI B paMKaxX OTACJIBHBIX Tpoduiel, mpemycMaTpuBaeT
pacnpeneneHie W CTPYKTYpUPOBAaHHME €ro IO KiaccaMm, OCHOBHBIM
COJIEpKaTENbHBIM JIMHUSAM/pa3aienam Kypca;

e JAET MPUMEPHOE paclpesesieHne Y4eOHOro BpeMEHHU, PEKOMEHIYEMOI0
JUTSL U3y4EHUS OT/ACIBHBIX TEM;

o MpEAJaracT MPUMEPHYIO IOCIECA0BATEIBHOCTD HM3YYCHHUs y4eOHOro
Marepuasa ¢ Y4€TOM JIOTUKHU MOCTPOCHUS Kypca, BHYTPUNIPEIMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAaET METOAUYECKYI0 MHTEpPIpEeTalui0 LeJdel U 3agad  U3ydyeHus
npeiMeTa Ha YriyOJEHHOM YypOBHE C YYE€TOM COBPEMEHHBIX
MPUOPUTETOB B CHCTEME  CpeIHero  olmero  obpa3oBaHUs,



COJIEpKATETbHOM  XapaKTepUCTUKU  IUJIAHUPYEMBIX  PE3YJbTAaTOB
OCBOEHHSI OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl CPEIHETO OOIIETO
o0Opa3oBaHusl (JJUYHOCTHBIX, METAIIPEAMETHBIX, IPEIMETHBIX), a TAKXKe
C Y4Y4€TOM OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEJIbHBIX JACHCTBUI
00y4aromIerocst M0 OCBOEHUIO COACPKAHUS MPEAMETA.

[To BceM Ha3BaHHBIM MO3HIUSM B MPOTpaMMe MO XHUMHUHU MPETyCMOTpEHa
MPEEMCTBEHHOCTh € OOy4YeHHEeM XHUMHHM Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a mpelaeIaMud YCTAaHOBJICHHOM MporpaMMoMl 1O XUMHUU
o0s3aTeNIbHON  (MHBApUAHTHOM) COCTaBIISAIONICH  conepKaHUs  y4eOHOTO
npeaMeTa «XHUMHS» OCTaéTcs BO3MOXHOCTh BbIOOpa €ro BapUATHUBHOMU
COCTaBIIAIONICH, KOTOpas JOJDKHA OIpPEAeNATbCsl B COOTBETCTBHM  C
HAIPaBJICHHEM KOHKPETHOTO MPOGUIs 00 ydeHHUS.

B coorBerctBUM ¢ KoHUeNnTyaldbHbIMU TonoxkeHuamMu DPIrOC COO o
HAa3HAYEHUU TNPEeIMETOB 0a30BOro M YIIIyOJIEHHOTO YpOBHEW B cuUCTEME
muddepeHimpoBaHHOr0 00Y4YEHHS HA YPOBHE CPEIHEro OOIIEero oOpa3oBaHUs
XUMHUSI Ha YPOBHE YIUIYOJIEHHOIO HW3Y4YEHHUs HalpaBJieH Ha peaau3aluio
IPEEMCTBEHHOCTH C TIOCIEAYIOIIUM JTAaloM MOJYy4YEHUs XUMUYECKOIOo
oOpa3oBaHusi B paMKax H3Yy4YCHUsS CHEIUAIbHBIX E€CTECTBEHHO-HAYUYHBIX H
XUMUYECKUX  JUCHUIUIMH B By3aX U OpraHM3alusx  CpPEHEro
npodeccuoHanbHOr0 00pa3oBaHusi. B 93ToM CBsA3M U3ydeHUE MpeaMeTa
«XuUMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha pacIIMpPEeHUE U YIIIyOJEHUe
TEOPETUYECKON M MPAKTUYECKON TMMOATOTOBKU OOYYAIOIIMXCS, BHIOPABIIUX
onpeAenEéHHbId  Tpodusib  00ydeHHs, B TOM 4YHCIE€ C MEPCHEKTUBOU
MOCJICIYIONIETO TOJYYEeHHUS] XHUMHUYECKOro O0Opa3oBaHUsl B OpraHU3alusIx
npodeccuoHanbHOro oopazoBanus. Hapsay ¢ atum, B cBete TpedoBanuit ®I'OC
COO k 1utaHupyeMbIM pe3yJibTaTaM OCBOCHUS (efiepaabHON 00pa3oBaTeIbHON
IporpaMMbl CpeJHEro oOuiero oOpa30BaHUsI HU3YYEHHE MpeaMera «XHUMUS»
OPUEHTHUPOBAHO TaKXKE€ Ha peIIeHUuEe 3a/lad BOCHUTAHUS W  COIMAIBHOTO
pa3BUTHS 00ydYaronuxcs, Ha (POPMUPOBAHUE Y HUX OOIICHHTEIUICKTYabHBIX
YMEHHM, YMEHUN palMOHAIM3AIMN y4eOHOro Tpyaa U 00O0OMIEHHBIX CIIOCOOOB
JESTENHbHOCTH, UMEIOIINX MEXIUCITUTUTMHAPHBIN, HaITPEAMETHBIN XapakTep.

CocTaBnsiomuMu ~ TpeaMeTa  «XUMHUS» Ha  YpOBHE  YTIIyOJIEHHOTO
U3Yy4YEeHUs SIBIIAIOTCS YI1yOn€HHBIE Kypehl — «Opranudeckast Xxumusi» u «Oo1as
W HeOopraHW4Yeckas Xumus». llpu ompeneneHWrd MOAXOAOB K OTOOpPY u
CTPYKTYPHOM OpPraHu3ali COACPIKAHUSI ATUX KYpPCOB B MPOrpamMMe MO XUMHUHU
3a ocHOBY mnpuHATHl mnoyiokeHus PI'OC COO o paznmuuusx 0a3oBOro Hu
yrayOaE€HHOTO YPOBHEH U3YUCHUS TTPEIMETA.

OcHoBy coxaepxaHusa KypcoB «Opranumyeckas xumus» U «OOwmas u
HEOpPraHW4YecKasi XUMUSD COCTAaBJISIET COBOKYIHOCTb NPEIMETHBIX 3HAHUU H
YMEHUH, OTHOCAIUXCA K 0a30BOMY YpOBHIO U3y4EHUS MpeAMeTa. JTa CUCTeMa
3HAHMI TOJIy4aeT OIpPENEIEHHOE TEOPETHUYECKOE JIONOJHEHHUE, MO3BOJIIOIIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIINI 00BEM  (PAKTOIOTUYECKOTO
Marepuana. Tak, Ha yriyOJ€HHOM ypOBHE HM3Y4YEHHs IpeaMeTa oOecredeHa
BO3MOXKHOCTh 3HAQYUTEIBHOTO YBEJIMYEHHS OO0OBEMA 3HAHUNW O XUMHUYECKUX
AJIEMEHTaX U CBOMCTBAX MX COCAMHEHUN HAa OCHOBE PACIIMPEHUS U YIiyOJeHus
MPEACTaBJICHUNA O CTPOCHHUM BEIIECTBA, XUMUYECKON CBS3M U 3aKOHOMEPHOCTSIX
NPOTEKAHUS PpEeaKIUid, pacCCMATPUBAEMBIX C TOYKH 3pEHUS XUMHUUYECKOU
KUHETUKA U TEepMOAMHAMUKU. V3ydeHue TmepHoguyYeckoro 3akoHa U
[lepuoanyeckoit  cUCTEMBl  XUMHUYECKHUX  DJIEMEHTOB  0Oasupyercss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX TMPEJICTABICHUSAX O CTPOCHHHM aToMa.
XuMu4deckasi CBsi3b OOBSICHSETCS C TOYKH 3PEHHS] SHEPreTUYECKUX M3MEHEHUI



npu €€ o0pa3oBaHUU U PA3PYIIEHUH, a TAKKE C TOUKUA 3PEHUS MEXAHU3MOB €€
oOpa3oBaHus. H3yueHue THUIIOB peakuuid AONOJHAETCS (POPMHPOBAHUEM
IPEJCTABICHUN 00 AIEKTPOXMMHUYECKUX IPOLIEccax U 3JIEKTPOJIM3E PaCIUIaBOB
U pPAacTBOPOB BEWIECTB. B Kypce OpPraHMYEeCKOM XMMHUU IPU PACCMOTPEHUU
PEaKUMOHHOM CIMOCOOHOCTH COEAMHEHUH yaensercs oco0oe BHUMaHUE
BOMpocaM 00 DJIEKTPOHHBIX d(PPeKxTax, O B3aUMHOM BIUSHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKluu.

Oco0oe 3HayeHWe HMEET TO, YTO Ha COJEPKAHHE KYpCOB XUMHUU
yIIyOJIEHHOTO YPOBHS HM3YYEHHS [UIsI KJIACCOB OMPENEIEHHOro MpOoQuiLs
(rmaBHBIM 00pa3oM Ha HMX CTPYKTYpPY M XapakTep IOMOJHEHUW K oOIen
CUCTEME MPEAMETHBIX 3HAHUI) OKA3bIBAIOT BIUSHUE CMEXHbIC MpeaMeThl. Tak,
HampuMep, B COACpX aHUM IMpeaMera JUisl KJIAcCOB XUMHUKO-(U3UYECKOTO
npoduist 60JbIIIOe 3HaYeHUE OYAyT UMETh 3JIEMEHThl YUeOHOr0 MaTepHaa Io
oomeit xumuu. [lpu u3ydyeHun npeaMera B JAHHOM CJy4yae akUEHT OyJner
clenaH Ha OOIIHOCTh METOJAOB IO3HaHUS, OOIIHOCTh 3aKOHOB U TEOPHIl B
XUMUHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsl Teopusi (MOJEKYJsIpHasi TEOpHUs B
¢du3nKe), 3aKOHbI COXPAHEHUs MAacChl M DHEPrUH, 3aKOHBI TEPMOJMHAMHKH,
ANEKTPOJIN3a, IPEICTABIEHUS O CTPOEHUU BEUIECTB U APYrO€.

B 1O Xe BpeMs B coJepKaHUM TMpeaMeTa IJsi KIJIACCOB XHMHUKO-
OMONOrnYecKOro Mpoduiist OOIBIINKN yIeIbHBIA BeC OyAET UMETh OpraHu4ecKas
xumuss. B a3TOoM ciydae nmpemocTaBiisieTcs  BO3MOXHOCTh Uil Oolee
OOCTOSATENBHOIO PAacCMOTPEHMsS] XHMMHUYECKOM OpraHu3alud KIETKH Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOH BXOHAAT, K NpPUMEpPY, TaKHe
CTPYKTYPHBIE KOMIIOHEHTBI, KaK JUOUAbL, OENKH, YIJI€BOIbI, HYKJICHHOBHIE
KUCJIOTHI U Jipyrue. [Ipu 3ToM 3HaHUS O COCTaBE U CBOMCTBAX MPEACTABUTEIICH
OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIIY’KaT OCHOBOM I HU3y4EHUS
CYILIHOCTH MPOLIECCOB (POTOCUHTE3A, bIXaHUs, TUILEBAPEHMUS.

B nnane ¢opmMupoBaHuss OCHOB HaydHOTO MHUPOBO33PEHHS, OCBOCHUS
OOIICHAYYHBIX METOAOB IIO3HAHUS U OIbITa MPAKTUYECKOrO MNPUMEHEHUS
HAy4YHbIX 3HAHUN U3Y4YEHHE MNpeaMera «XUMHs» Ha YIIIYOJIEHHOM YPOBHE
OCHOBAHO Ha MEXIIPEIMETHBIX CBA3SIX C YU€OHBIMU MPEIMETaMU, BXOASIINMHU B
cocTaB  MpeIMeTHhIX  oOjacteii  «EcTecTBeHHO-Hay4dHbIE  MPEAMETHIY,
«Maremartuka 1 uHGpopMaThKa» U «PyCCKU S3BIK U JIUTEPATYpa.

[Tpu uzydyenun ydeGHOro mpeameTa «XUMHUS» Ha YrIyOJEHHOM YpOBHE
TaKXKe, Kak Ha YPOBHE OCHOBHOTO M CpeAHero obimiero oOpa3zoBaHus (Ha
0a30BOM  YpOBHE), 3ajadyel  IMEepBOCTENEHHOW  3HAYMMOCTU  SIBJISIETCSA
¢opMUpOBaHME OCHOB HAyKM XHMHH Kak OOJIaCTH  COBPEMEHHOI'O
€CTECTBO3HAHUS, NPAKTUYECKON JIE€ATEIbHOCTM YEJIOBEKA M OJHOrO H3
KOMITIOHEHTOB MHUPOBOH KyJIbTyphl. Pemienue 3ToM 3amayu Ha YriiyOJIEHHOM
YPOBHE M3Y4YEHUS MTPEIMETA MPEANOIaraeT pealn3auuio TaKuX LeieH, Kak:

e (opMUpOBaHUE TPEACTABICHUN: O MAaTEepUaJbLHOM EIMHCTBE MUDA,
3aKOHOMEPHOCTSX M IT0O3HABAEMOCTH SIBJICHHUM MPUPOABI, O MECTE
XUMUU B CHCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiau B
o0ecre4yeHun YCTOMYMBOI'O PA3BUTHS YEJIOBEUECTBA: B PEUICHUU
npo0JIeM 3KOJIOTHYECKOM, SHEPreTHYeCKOW M MUILEBOM Oe3011acHOCTH,
B Ppa3BUTUU MEAMIMHBI, CO3JaHUM HOBBIX MAaTEpUAIOB, HOBBIX
MCTOYHUKOB HHEPIuH, B o0ecredeHnu palMOHAILHOTO
MPUPOIOIOIB30BaHUsA, B (OPMUPOBAHUK MHPOBO33PEHUST M 0OIIeH
KyJIbTYypbl ~YE€JIOBEKa, a TakKXKe OJKOJIOIMYeCKH OOOCHOBAHHOIO
OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpEJIE;



OCBOCHHME CHCTEMBI 3HAHHM, JeXKalluX B OCHOBE XHMHYCCKOH
COCTAaBJIAIOIIEH €CTECTBCHHO-HAYYHOU KapTUHBI MHpa:
byHIaMEHTAIbHBIX IMOHATHH, 3aKOHOB U TCOPUM XUMUH, COBPEMEHHBIX
MPEJCTABJIEHUN O CTPOCHUU BEIIECTBA HA PA3HBIX YPOBHSIX — ATOMHOM,
MOHHO-MOJICKYJISIPHOM, HAJIMOJICKYJISIPHOM, O TEPMOJAMHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUUYECKUX PEaKIU, O
XUMHUYECKOM pPaBHOBECHHU, pacTBOpax U IUCIEPCHBIX cHUCTeMaX, 00
OOIIMX HAYYHBIX MIPUHIIUIAX XUMHUUECKOTO ITPOU3BO/ICTBA;
dhopMupoBaHUe y  oOydJarommxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMUUYECKUX 3HAHUU JJI1 OOBSICHEHUS
KJIFOUEBBIX UACH U MPOOJIEM COBPEMEHHOM XUMUH, ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS  SIBJICHUW, HWMEIOIMUX  E€CTECTBEHHO-HAYYHYIO
MPUPOy; TPaAaMOTHOTO pelIeHUus TpoOJeM, CBS3aHHBIX C XHUMHEH,
MPOTHO3MPOBAHMUs, aHajiu3a W OLUEHKU C TO3ULIUN 3IKOJOTMYECKOU
0e30macHOCTH  TOCHIEACTBUM  OBITOBOM U MPOU3BOJCTBEHHOM
JIESITEIbHOCTA YEJIOBEKA, CBSI3aHHOW C XMUMHUYECKHUM ITPOU3BOJICTBOM,
HCIIO0JIh30BaHUEM U MepepabOTKOMN BEIECTBR;

yriyOJIeHUE TPEJCTAaBJICHU O HaydyHbIX METOJax IIO3HaHUs,
HEOOXOAUMBIX ISl TIPUOOPETEHUSI YMEHUM OPUEHTHPOBATHCS B MUPE
BEIIECTB U OOBSICHEHUS XUMHUYCCKHX SBICHHM, HUMECIOIIUX MECTO B
MIPUPOJIE, B MPAKTUUECKOMN JEATENHHOCTH U TTOBCEIHEBHOM KU3HMU.

B nane peanuzanuy NMEepBOOYEPEIHBIX BOCIUTATENIBHBIX U PA3BUBAOIIMX
(GYHKIMI 1IETTOCTHONW CUCTEMBI CPEAHETO OOLIEro 00pa3oBaHus MpU U3yUECHUU
npenMera «XUMHUS» Ha YrayOJEéHHOM YpPOBHE OCOOYI0 aKTyalbHOCTh
MPUOOPETAIOT TaKUE TSN U 3a/1a4H, KaK:

BOCIIUTaHHE YOCKJAEHHOCTH B II03HABAEMOCTH SIBJICHUH TIPHUPOIBI,
YBOXCHHUS K TMPOIECCY TBOPYECTBA B O00JIACTH TEOPETUUYCCKHX H
MPUKJIAHBIX UCCIEA0BAHUM B XUMUH, (POPMHUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHUBAIlMM K OOYYCHHIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO ¥ CaMOBOCIIUTAHWIO HAa  OCHOBE  YCBOCHHS
00II[eUET0BEYECKUX LIEHHOCTEM;

pa3BUTHE IIO3HABATCIBHBIX  HWHTEPECOB, HWHTC/UICKTYaJdbHBIX W
TBOPYECKUX CIOCOOHOCTEH 00ydaromuxcs, (HOpMUPOBAHHE Yy HUX
CO3HATEJIbHOTO OTHONICHHS K CamMOOOpa30BaHUI0 M HEMPEPHIBHOMY
0o0pa3oBaHUI0 KaK YCJOBHUIO YCHENIHOM MNpodecCHOHAIBHON U
OOITIIECTBEHHOM NIEATETLHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3JIOPOBBIO ¥ IOTPEOHOCTH B 3I0POBOM 00pase KU3HHU;

dhopMUpOBaHNE YMEHHUM U HAaBBIKOB Pa3yMHOTO MPUPOJIONOIL30BAHNUS,
pa3BUTHE  DKOJIOTUUECKOW  KYJIbTYphl, NPHOOPETEHUE  OMBITA
0O0IIECTBEHHO-II0JIE3HON DKOJIOTHYECKOU AESITEILHOCTH.

OOmiee YMCIO YacoB, MPEAYCMOTPEHHBIX I M3Yy4CHUS XUMUU Ha
yIJIyOJICHHOM YPOBHE CpeHEero o0Iiero oopazoBanusi, coctapisieT 204 yacos:
B 10 xmacce — 102 yaca (3 gaca B Heaeno), B 11 kmacce — 102 gaca (3 gaca B
HEJIEIII0).



COILEPKAHUE OBYUEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernueckue 0OCHOBbI OPraHMYeCKOM XMMHUM.

IIpeamer W 3HaUYeHUWE OPraHUYECKOM XWUMWH, MPEIACTABICHHE O
MHOT000pa3uy OPraHNuYECKUX COCTUHEHUN.

DJNEeKTPOHHOE CTPOEHHE aroMa YIJepoja: OCHOBHOE U BO30YXIEHHOE
cOoCTOsiHUA. BalleHTHbIE BO3MOXKHOCTH aroma yriiepoja. XMMHU4YecKas CBSI3b B
OpraHWYECKUX COCIUHEHUSX. Tumbl THOpUAM3ALUM AaTOMHBIX oOpOuTaen
yraepoga. Mexanu3aMbl 00pa3oBaHUS KOBAJICHTHOM CBS3U (OOMEHHBIM U
JIOHOPHO-aKLIENTOPHBIN). TUIBI NEpPEeKpbIBaHUS aTOMHBIX OpOHWTalel, G- U T-
cBs3u. OnuHapHasi, [BOMHAs M TpoWHas cBsi3b. CrocoObl pa3pbiBa CBsi3el B
MOJIEKYJIaX OpraHuyeckux BemecTB. [loHsTue o CcBOOOAHOM paauKaie,
HyKJIeopuiie u AIeKTpoduIe.

Teopusi CcTpoeHMsi oOpraHudyeckux coeauHeHut A.M. byrtinepoBa wu
COBPEMEHHBIEC TMPEACTABICHHUS O CTPYKTYpE MOJIEKYJ. 3HA4€HUE TEOpUU
CTPOCHHSI OPraHMYECKUX COEAUHEHUU. MOIIEKyJsipHbIE H  CTPYKTYpPHBIE
dopmynbl.  CtpykTypHble GOpMYyJibl  pa3dU4HBIX BHUAOB: pa3BEPHYTas,
COKpam€HHas, ckenetHasd. M3omepus. Buael wu3zoMepuu: CTpPyKTypHas,
IPOCTPAHCTBEHHAs. JIEKTPOHHBIE A(PGEKThl B MOJEKYJIaX OpPraHMYEeCKUX
COCIMHEHUN (MHIYKTUBHBIN 1 Me30MEpHbIN 3D (DHEKTHI).

[IpeacraBnenue o kimaccupukaluv OopraHudeckux BemiecTB. [loHsaTne o
b yHKIIMOHATBHON rpymre. ['omonorus. I'omonornueckue pAOBL.
Cucremarnueckass HoMeHknarypa opranndeckux coenunennit (IUPAC) u
TPUBUAJIbHBIC Ha3BAHUS OT/ACIIbHBIX MTPEACTaBUTEIICH.

Oco0eHHOCTH U KJacCU(pUKAIMS OpraHUYECKUX peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN B OPTrAHUYECKON XUMUH.

DKCIepUMEHTAIbHBIE METO/Abl M3YYCHHUS BEIICCTB M WX IPEBpAICHUN:
O3HAaKOMJICHHE C OOpasllaMH OPraHWYECKHUX BEIIECTB W MaTepUAaMH Ha HX
OCHOBE, OIbBITHl MO MPEBPALICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, oOYrIMBaHUE U TOPEHHE), KOHCTPYMPOBAHUE MOZEIEH MOJIEKYI
OpraHUYECKUX BEIIECTB.

YrieBonopoasl.

Ankanbl. ['oMonorudeckuit psiji ainkaHoB, oouiast popmysa, HOMEHKIATypa
U M30Mepusd. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AJIKAHOB,
sp3-ruOpuansaiys arOMHBIX OpOWTaledl yriuepoga, G-CBA3b. {DOUIMYECKHE
CBOMCTBA QJIKAHOB.

XUMHYECKUE CBOMCTBA AJIKAHOB: PEAKLIMMU 3aMEUICHUs, U30MEpPU3aLNH,
JNETUAPUPOBAHUS, IMKIU3AINH, TUPOJIN3a, KPEKUHTa, TopeHus. [IpencraBienue
0 MEXAHU3ME PEaKUi paJuKaIbHOTO 3aMEIICHUS.

Haxoxzaenue B mpupojae. CrnocoObl MOIy4eHUsI U TPUMEHEHUE aIKAHOB.

Huknoankanel. OOmas QopMyna, HOMEHKIATypa U  H30MEpHS.
OCOOEHHOCTH CTPOCHUSI U XUMHUYECKUX CBOMCTB MaJbIX (IIMKJIOMPOIIaH,
HUKJIOOYTaH) U OOBIYHBIX (LUKJIONEHTAaH, IMKJIOTeKCaH) IMKJIOAIKAHOB.
Cnoco06bI MOTy4YeHHS U IPUMEHEHHUE ITUKJIOATKaHOB.

Ankenbl.  ['omojormyeckuid  psAx  alkeHoB, obOmias  ¢dopmyra,
HOMEHKJIaTypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJEKYI
QJIKEHOB, SP--TUOpUAM3alMs AaTOMHBIX OpOWTaNeld yriepojaa, G- U T-CBA3M.
CrpyktypHas u reoMerpuyeckas (LHMC-TpaHC-) wu3oMepus. Dusnyeckue



CBOMCTBA QJKEHOB. XWMHMYECKHE CBOMCTBA: PEAKIHUHM IPUCOCIUHEHUS,
3aMEILEHUS B O-ITOJIOKEHUE TIPU IBOMHOM CBSI3H, MOJTUMEPU3ALIMN U OKUCIICHHUS.
IIpaBuno MapkoBHHKOBA. KadyecTBEHHbIE peakIMUM Ha JBOWHYIO CBSI3b.
CnocoObl TONTy4y€HUs U PUMEHEHHE aJTKEHOB.

AJKauEeHBI. Knaccudukarms aJKaJuEeHOB (conpskEHHBIE,
U30JIMPOBaHHbIC, KyMyauposanHvle). OCOOEHHOCTU 3JIEKTPOHHOI'O CTPOCHHUS U
XUMHUYECKUX CBOWCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-nmpucoeguHenmue.
[Tonumepuzanust conpsiKEHHBIX AMEHOB. CrocoObl MOJy4YeHUs U TPUMEHEHUE
AJIKa/IEHOB.

Ankunbl.  ['oMojornueckudt  psig ankuHOB, oOmas  dopmya,
HOMEHKJIaTypa W H30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJl ~QJIKUHOB, SP-THOpUAM3AIMsl AaTOMHBIX OpOHUTalleld  yriepoja.
dusnyecknue  CBOMCTBA  AJKUHOB. XMMHYECKUME  CBOMCTBA:  pEaKkUUU
NPUCOCIUHEHUSA, AUMEPU3ALMU WU TpPUMEpPU3alUHnH, OKHCIeHHs. KuciaorHsle
CBOMCTBA AQJKWHOB, MMEIOIIMX KOHLEBYIO TPOWHYIO CBs3b. KauecTBeHHBbIE
peaxkiuy Ha TPOMHYIO CBs3b. CriocOObI MOJIy4eHHs U PUMEHEHHE aJIKUHOB.

ApomMarrueckue yrieBoaopoibl (apeHbl). ['oMonornyeckuil psji apeHos,
oOmas  ¢opMyna, HOMEHKIaTypa ¢  H30MEpHUs.  DIJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl OeH3oma. Ddusnyeckue CBOMCTBA
apeHoB. XUMHYECKUE CBOMCTBA OE€H30J1a M €r0 TOMOJIOTOB: PEaKIIUU 3aMEeIlEeHUs
B O€H30JIbHOM KOJIBLIE M YTIIEBOJOPOJHOM PaJUKaje, peakiuu MPUCOCIUHEHNUS,
OKHclIeHHe romojoroB OeHnzona. IlpencraBieHue 00 OpUEHTHPYIOIIEM
JIeCTBUM 3aMecTuTeNne B OEH30JbHOM KOJbIIE HAa MPUMEpPE alKUIbHBIX
pajvKaioB, KAPOOKCWIbHOM, THIPOKCHIIBHON, aMHUHO- U HUTPOTPYIIIbI, aTOMOB
rajjoreHoB. OcoOEHHOCTH XHMHMYECKHUX CBOMCTB crtupoia. [lonumepusamus
ctuposia. CriocoObl NOTyYEHHs U IPUMEHEHHE apOMaTUUYECKUX YTIIEBOOPOIOB.

[Ipuponnsiii  ra3. IlomytHeile HedTsHble Ta3pl. Hedtp u  eé
npoucxoxaeHue. KameHHbI yrojib ¥ NpOayKThl €ro nepepadotku. CrocoOsl
nepepaboTku He(PTH: MEPeroHka, KPEeKUHT (TePMHUYECKHM, KaTalTuTUYECKUil),
pudopmunr, nuponu3. [Iponyktel nepepaboTku HedTH, UX NPUMEHEHHE B
IPOMBILIUIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY PA3IMYHBIMU KJIACCAMU YIJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TalIOreHIPOU3BOIHBIX YIIe€BOAOPOAOB. Peakiuu
3aMEILEHHs TajoreHa Ha TUAPOKCOrpyNHNy, HUTPOrpynny, LUaHOrPyMmy,
aMuHOrpyniy. JleiiCTBie Ha TalOrCHIPOU3BOAHBIC BOJHOTO U CIHPTOBOIO
pacTBOpa wENoYu. B3auMoaelcTBie TUTaIOT€HAIKAHOB C MarHMeM M IUHKOM.
[lonsiTve 0  METAUIOOPraHUYECKUX  COEOUMHEHuAX.  Vcrmonb3oBaHue
raJIOTEHIPOU3BOAHBIX YTJIEBOJIOPOJIOB B OBITY, TEXHHKE W TIPU CHUHTE3€
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIbHBIE METO/bl M3YYEHHS] BELIECTB U HMX IPEBpAIICHUI:
u3ydeHne  (u3MUecKuX  CBOMCTB  YIVIEBOAOPOJOB  (PacTBOPHUMOCTB),
Ka4eCTBEHHBIX PEaKLMi yriIeBOAOPOIOB Pa3IMYHBIX KJIaccoB (0OecHBEeUMBaHHE
OpOMHOI WJIM MOJHOW BOJbI, pAaCTBOpPA MEpPMaHIraHaTa Kajlus, B3aUMOJIEHCTBUE
aleTUJeHa C aMMHMa4YHbIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOE
oOHapy)XeHHE YIJepoja U BOJOPOAA B OPraHUYECKUX BELIECTBAX, IMOIYUYCHUE
ATUJIEHA U U3YYEHHE €ro CBOWCTB, O3HAKOMIIEHHE ¢ KoJulekiusMu «Hedte» u
«Yronb», ¢ oOpa3uaMu IUIACTMACC, KaydyKOB W PpE3HHbI, MOJECIUPOBAHUE
MOJIEKYJI YTJIEBOJIOPOJAOB U TAJIOT€HITPOU3BOAHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamnue oprannyeckue coeJMHeHHUsl.

[IpenenbHbie onHOaTOMHBbIE cUPTH. CTpoeHHE MOJEKyn (Ha mpumepe
METaHoOJla M 9TaHoja). ['oMomormdeckuid psia, obmas dopmyna, H30Mepus,



HOMEHKJIaTypa u kiaccuukamus. Duznueckue CBOIMCTBAa MpeaeiabHbIX
OJIHOATOMHBIX CHUPTOB. BOIOpOAHBIE CBSI3M MEXIY MOJEKYJIAMHU CIIMPTOB.
XUMHUUYECKHE CBOMCTBA: PEaKUUM 3aMEUICHUs, ACTUApaTalyd, OKHUCIICHHUS,
B3aMMOJICICTBHE C OpPraHMYECKUMH W HEOPraHWYECKHMHM  KHCIIOTAMH.
KauecTtBeHHast peakuusi Ha OJHOATOMHBIE CHUPTHL JleHcTBUE »TaHONA |
METaHoOJla Ha opraHu3Mm uenoBeka. CmocoObl TOMyYeHUS W TPUMEHEHUE
OJIHOATOMHBIX CITUPTOB.

[Tpocteie apupsl, HOMEHKIaTypa U uzoMepus. OCOOEHHOCTH (PUBHUECKUX
Y XUMHAYECKUX CBOMCTB.

MHOroaToMHbI€ CIUPTHI — ITUJICHTIUKONIb W TIUUEpUH. DU3NYECKUE U
XUMHUYECKME  CBOMCTBA:  PEAKIMU  3aMEIICHUsA,  B3aUMOJACHCTBUE  C
OPraHWYECKMMHM W HEOPraHWYECKHUMH KHCJIOTaMH, KAQ4ECTBEHHAs PEAKIUsA Ha
MHOrOaTOMHbIE  cnupThl.  lIpeacraBieHue o0  MEXaHU3ME  peaKIui
HyKJeopuipHOro 3amenieHus. JlelictBue Ha opranusMm uenoBeka. CrocoObl
MOJY4YECHUS U TPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIMSHUE THAPOKCOTPYIIBI U
O0en3opHOTrO siapa. Gusnueckue cBoiictBa PpeHosa. OCOOCHHOCTH XMMHUYECKHUX
cBOMCTB (peHosa. KauecTtBenHble peaknmu Ha (BeHon. TokcudHOCTH (PeHoma.
Cnoco6s1 nojyueHus u npuMeHenue denosna. denondopmanbaeruiHas cMoIia.

KapOonunbHble COCNMHEHUS — albJETUJIBl M KETOHBL. DJIEKTPOHHOE
CTpOCHHE KapOOHWJILHOW Tpymmbl. ['OMojoruyeckue psiabl aabIeruioOB U
KETOHOB, 001Ias GopmyIa, u3oMepusi U HoMeHkiIarypa. dusnyeckue cBOMCTBa
aIbJCTUI0OB U KETOHOB. XMMHWYECKHME CBOWCTBA QJIBJACTUAOB U KETOHOB:
peakuun npucoequHeHud. OKUCIEHNE ANbJAETUA0B, KAUECTBEHHBIC PEAKIIUN Ha
anpaerubpl. CriocoObl OMYUYEeHUS M PUMEHEHHE aTbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE —TpeAelibHbIE KapOOHOBBIE KHUCIOTHL. (OcobGeHHOCTH
CTPOCHUSI MOJICKYJ KapOOHOBBIX KHUCIOT. M3oMepuss W HOMEHKJATypa.
®dusnyeckre CBOWCTBA OJIHOOCHOBHBIX MPEJEIbHBIX KapOOHOBBIX KHCIIOT.
BonoponHbie CBA3M MEXIYy MOJIEKyJIaMU KapOOHOBBIX KHUCIOT. XUMHYECKUE
CBOMCTBA: KHUCJIOTHBIC CBOMCTBA, peaKius dTepuUKaIMU, PEAKIIUU C YIaCTUEM
YrAEBOAOPOTHOTO pagukana. OCOOCHHOCTH CBOMCTB MYpPaBHUHOW KHCIOTHI.

[TonsitTue 0 mNPOM3BOAHBIX KApOOHOBBIX KHUCIOT — CIOXHBIX d(uUpax.
MHoroo6pa3ue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEACIIbHBIX U
apOMaTHUIECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCIIOT,

THIPOKCUKApOOHOBBIX KHUCIOT. [IpencraBurenu BhICIIMX KapOOHOBBIX KHCIOT:
CT€apUHOBAsl, NAJIbLMUTUHOBASI, OJIEMHOBAS, IUHOIEBAS, TUHONEHOB8As KUCIIOTHI.
Crioco0Ob! moy4eHHs ¥ MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxnbie 3¢upbl. ['omonornueckuii psia, oOmiast ¢popmyna, U30Mepust u
HOMeHKJaTypa. dusnueckue U XMMHUYECKUE CBOWCTBA: TMJIPOJIU3 B KUCIOH U
LIETIOYHOM Cpeae.

Kupsl. Ctpoenue, pusnueckre U XMMHYECKHE CBOMCTBA KUPOB: THAPOIIHI3
B KUCJIOM M w1Ieno4HOM cpere. OCOOEHHOCTH CBOMCTB >KMPOB, COAEPIKALIUX
OCTaTKH HENPEEIbHBIX )KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

Mpia Kak CONM BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIIEE JICHCTBUE.

OOmas xapaktepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-,
IU- W nojucaxapuabl). MoHocaxapuIpl: TJIOKO3a, (PPYKTO3a, TalaKkTo3a,
pubo3a, ne3okcupudo3a. dusznyeckre CBOWCTBA M HAXOXKJECHUE B MPHUPOJE.
dorocuHTe3. XHMHUUYECKHE CBOMCTBA IUIFOKO3bl: PEAaKUMM C y4aCTHUEM
CHHPTOBBIX U abJCTHAHOW TPYII, CHUPTOBOC M MOJIOYHOKHUCIIOE OpOKEHHE.
[IpumeHeHue TIIOKO3bI, €€ 3HAYEHHWE B JKU3HEACSTENBHOCTH OpraHu3ma.
HNucaxapuasl: caxapo3a, MajbTo3a M JakTo3a. BoccraHaBimuBarouMe Hu



HEBOCCTAHABJIMBAIOIIME Iucaxapuibl. [ uaponus aqucaxapuaoB. Haxoxenue B
npupoae M npumenenue. llonucaxapuapl: Kpaxmaln, TJIMKOT€H U LEJUIH0I03a.
CrpoeHne MakpoMOJIEKYyJl Kpaxmaia, MIHMKOreHa W LEJUTI0JI03bl. PU3ndecKue
CBOMCTBA Kpaxmaja M ILEJUION03bl. XUMHUYECKHME CBOMCTBA Kpaxmaja:
TUAPOJIN3, KAueCTBEHHAs peakius ¢ MOoAOM. XHMHUYECKHE CBOMCTBa
IEJUTIONO03bI:  TUJIPONU3, TMoiydeHue d>¢GupoB memwono3sl. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAJIbHBIE METO/bl M3YUYECHHS BEIIECTB U MX MPEBpAICHUN:
pPacTBOPUMOCTh Pa3JIMYHBIX CHOUPTOB B BOJE, B3aUMOJICUCTBHE HTaHOJNA C
HATPUEM, OKHUCIICHUE ATUJIOBOIO CIIUPTA B AJbJAETHUJ HA PACKATEHHOM MEIHOMN
MIPOBOJIOKE, OKHUCJIEHHWE HJTHJIOBOI'O CIHUPTAa IUXPOMATOM Kaliksl (BO3MOXKHO
UCIIOJIb30BAHUE BUIECOMATEPUATIOB), KAUYECTBEHHbIC PEAKIIMU Ha aJlbJETUJIBI (C
rugapokcuaoM auammuHcepeopa(l) u  rugpokcumom  meau(ll)), peakius
rauepuHa ¢ ruapokcuaoM  Mmeau(ll), xumuyeckue cBoiicTBa pacTBOpa
YKCYCHOM KHUCJIOTBI, B3aMMOJICHCTBUE pacTBOpa IJIIOKO3bl C THUAPOKCHUIOM
meau(Il), B3aumozeiicTBUe KpaxMana ¢ MOJ0M, PEIlIeHHUE SKCIEPUMEHTAbHBIX
3amay o temam «CrupThl U QeHomnbl», «KapOoHoBble KHUCIOTHL. CIOXHBIE

3(upsD.
A3oTcoep:Kalie OpraHndecKue coeInHeHHs.
AMUHBI — OpraHuuecKkue NpoM3BOAHbIE ammuaka. Kiaccudukanus

aMUHOB: anu(paTHYECKUEe W apOMaTUYECKHUE, IEPBUYHBIC, BTOPUYHBIC U
Tpetuunbie. CTpoeHue MoJieKyJ, oomas Gopmyna, u3oMepus, HOMEHKIATypa U
¢dusnueckre CcBoicTBa. XUMHUYECKOE CBONCTBAa anmupaTUYECKUX aMHHOB:
OCHOBHBIC CBOWCTBA, aJKWJIMPOBAHHE, B3aMMOJICHCTBHUE MEPBUYHBIX aMUHOB C
azoTucTor Kuciaoroi. Conu aaKuIaMMOHUSL.

AHWIIMH — TpelCTaBUTENTh aMHHOB apoMaruueckoro psga. CrpoeHue
aHWIMHA. B3auMHOE BIMAHHWE TpPyNH aTOMOB B MOJEKYyJIe aHUJIMHA.
Oco0OEHHOCTH XUMHUYECKMX CBOWCTB aHWIMHA. KauecTBeHHbIE pEaKIuu Ha
anwmH. CrnocoObl TONMy4YeHUs U TPUMEHEHHE alu(aTUISCKUX aMHUHOB.
[Tonydenne aHWIIMHA U3 HUTPOOCH30JIa.

AwmwuHOKHUCIOTHL. HoMeHkmatypa u nzomepusi. OTaenbpHbIC PEACTaBUTENH
0-aMHHOKHCIIOT: TIUIWH, anaHuH. @Ou3nyeckue CBOWCTBA aMHHOKHCIIOT.
XVWMHYECKHE CBOWCTBA aAMHUHOKHCIOT KaK aM(pOTEpHBIX OpPraHUYCCKUX
COCIMHEHUN, pPEaKIusl TOJUKOHACHCAIINN, O0Opa30BaHUE TMENTHIHON CBS3U.
buonorunueckoe 3naueHne aMuHOKUCIOT. CHHTE3 ¥ TUIPOJIN3 TIETITH/IOB.

benku kak npuponHbie nonumepsl. [lepBuuHas, BropuyHas U TpeTHUUHAS
CTPpYKTypa O€lKOB. XWMHYECKHE CBOWMCTBA OEIKOB: THAPOJIN3, JIEHATYpaIlus,
KauyeCTBCHHBIE PEaKIIMK Ha OCIKH.

OKCHepUMEHTAIbHBIE METOJIbl M3YYEHHS] BEUIECTB U MX IPEBpAIICHHI:
pacTBopeHre OEIKOB B BOE, ACHATyparus OCIKOB MPU HArPeBaHUH, I[BETHHIC
peaknuu Ha OCNKH, PEIICHHE OSKCIEePUMEHTAIBHBIX 3a7ad 10 TeMaM
«A3oTcojiepKalue  OpraHudeckue  coeauHeHus» U «Pacno3HaBaHue
OPTaHWYECKUX COCTUHEHUID.

BbicokomoJieKy IsipHbIe COeTUHEHHS.

OcCHOBHBIE  TOHATHUS XUMHH  BBICOKOMOJICKYJIIPHBIX  COETUHEHUN:
MOHOMEp, TOJUMEP, CTPYKTYPHOE 3BEHO, CTEICHb IMOJMMEpPU3aIlin, CPEIHSS
MOJIeKYyJIsipHass Macca. (OCHOBHBIE METONBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COCTMHEHUN — MOJIMMEPHU3AIIHS ¥ TTOTUKOHICHCAITHS.

[Tormmmepubie Marepuanbl. [lmacTMacchl (MONMMATHIICH, TOJIHMIIPOIHUIICH,
TOJIMBUHHWIIXJIOPHI, TIOJUCTUPOJ, TOJMMETHIMETAKpUJIaT, ITOJUKApPOOHATHI,
nonudTUIeHTepedTanar). Y unusanus u nepepaboTka IIacTUKa.



DOnacToMephl:  HaTypaJlbHbIM  KaydyK, CHHTETHYECKHE  KaydyKd
(OyTaareHOBbIN, XJOPONPEHOBBIN, U30IPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HarypajiibHble (XJIOMOK, MIEPCTh, IIENK), HCKYCCTBEHHbIE
(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KAIIPOH U JIaBCaH).

[Tonumepsr CHEUAILHOTO Ha3HA4YCHUS (TedioH, KeBJap,
AIEKTPOMPOBOIAIINE TTOIUMEPHI, OMOpa3iaraeMble MOJTUMEPHI).

DKCHepUMEHTAIbHBIE METOIBl M3YYCHHS BEUIECTB M WX IPEBPAICHUI:
O3HaKOMJIEHHE C oOpa3laMH MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IIacTMacc, KaydyKoB, peIIeHHWE OKCIEPUMEHTABHBIX 3a7ad [0 TeMe
«Pacnio3HaBaHue MIacTMAacC U BOJIOKOHY.

Pacuérnrblie 3agaun.

Haxoxnenne momnexymasipHOd (HOpPMYIIBI OPraHUYECKOTO COSAUHEHUS T10
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXJECHUE
MOJICKYJISIPHOM (OPMYJIBI OPraHUYECKOro COeAMHEHUsI 1Mo Macce (00béMYy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BeIIecTBa (Macce, 00bEMY) MPOITYKTOB
peaKuud W/WIM UCXOJHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYPHOM (POPMYIIbI
OpPraHMYECKOro BEIIECTBA HA OCHOBE €r0 XMMHYECKHUX CBOMCTB WM CHOCOOOB
MOJIYYEHHSI, ONPEEICHUE TOJIM BBIXOJIa MPOJAYKTA PEAKIMU OT TEOPETUUYECKU
BO3MOXKHOTO.

MexnpenMeTHbIE CBS3H.

Peamm3anuss MeXNpeOMETHBIX CBSI3€M IPU HU3YYEHUH OPraHUYECKOU
xumun B 10 Kiacce OCYIIECTBISIETCS Yepe3 HCIO0JIb30BaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX MOHSATUH, TaK W TOHSATUH, MPUHATBIX B OTAEIbHBIX
MpPEeIMETAaX ECTECTBEHHO-HAYYHOTr' O ITUKJIA.

OOmme ecTecTBEHHO-HAyYHBbIE TIOHATHUS: SBJICHHE, HAy4HbId (akT,
TUINO0Te3a, TEOpHs, 3aKOH, aHaliu3, CUHTE3, Kiaccu(ukanus, HaOI0JeHuE,
U3MEpEHne, IKCIIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

dusnka: Marepus, aroMm, OdJIEKTPOH, IPOTOH, HEUTPOH, MOJICKYJa,
SHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeNO, O0BEM, arperaTHoe COCTOSHUE
BEIICCTBA, (PM3MYCCKUEC BEIIMYMUHBI, CAMHHUIIBI U3MEPECHHS, CKOPOCTh, SHEPIHs,
Mmacca.

buonorus: kierka, opraHm3M, 3KOcHcTeMa, Owocdepa, MeTaOOIU3M,
HACJIEICTBEHHOCTh, aBTOTPOQHBIN U reTepoTpOo(HBIA TUIT TUTAHUSA, OpOKEHHE,
$0TOCI/IHT€3, IbIXaHue, OENKW, YrieBOABI, KUPbBI, HYKJICWHOBBIE KHCJIOTHI,

€pPMEHTBI.

["eorpadusi: mose3Hble HCKOMAEMBbIE, TOIUIUBO.

TexHomorusi: TUIIEBbIE TPOAYKTHI, OCHOBHI PAIMOHAIBHOTO MUTAHUA,
MOIOLIME CPEACTBA, MaTEPUANIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.



IUIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TIPOI'PAMMDBLI 11O
XUMUN HA VIJIYBJIEHHOM VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHNIA

JIMUYHOCTHBIE PE3YJIBTATbBI

B cooTBETCTBUM C CHUCTEMHO-IEATEILHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTaTOB OCBOEHHUA MpeaMera «XUMHUsSD Ha YPOBHE CPEIHErO
obmiero o0Opa3oBaHMs BbIACJIEHBI CJEIYIOIIME COCTaBISIOUIME: OCO3HAHHE
00YyJaromMUMUCA POCCUICKONW T'paKJIaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHUIO,  CAMOCTOSITEIBHOCTH M CaMOOIPEACNICHUIO;  HAJM4Yue
MOTHBAaLlMM K OOYYEHHIO; TOTOBHOCTH M CHOCOOHOCTH OOyYaroUIUXCs
PYKOBOJICTBOBAaTbCS NPUHATBIMM B OOIIECTBE TMpaBWIaMH W HOPMamu
MOBEJICHUSI; HAJIMYME MPABOCO3HAHUS, HKOJOTUYECKON KYIbTYpPbl; CIOCOOHOCTD
CTaBUTH 1IEJIM U CTPOUTH KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE pE3yNbTAaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaKaroT
c(hOpMUPOBAHHOCTh OMNBITA TO3HABATEIBHOM M MPAKTUYECKOW JEeATEIbHOCTU
0o0y4Jaromuxcs B MPOLIECCE peaTn3alud 00pa30BaTeIbHON AESITEIbHOCTH.

JInyHOCTHBIE pE3yNbTAaThl OCBOCHHS MpeaMeTa «XUMHUSD OTPaKaroT
c(hOpMUPOBAHHOCTh OMNBITA TO3HABATEIbHOM M MPAKTUYECKOW JEATEIbHOCTU
oOyyJaromuxcs B MpoIecce peain3anuu 00pa3oBaTeIbHON JEATeIbHOCTH, B TOM
YUCJIE B YaCTH:

1) rpaxaaHCcKOro BOCIIMTAHUSA:

OCO3HAHUS  OOYYalolIUMHUCS CBOUX KOHCTUTYLIMOHHBIX TMpaB H
00s13aHHOCTEH, YBAKEHUS K 3aKOHY U MPABOMIOPSIKY;

MPEACTABIEHUS O COLMAIBHBIX HOPMax W MPaBWIAX MEXIMYHOCTHBIX
OTHOULIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIHOCTH IIPU CO3JaHUN
y4eOHBIX TTPOCKTOB, PEIICHUN YU4eOHBIX U TTO3HABATEILHBIX 3a/1a4, BBHITIOJHEHUN
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JOTHKY U
apryMEeHTHI JPYTUX MPH aHAIU3E PA3IMYHBIX BUJIOB YICOHON NesSATEIHHOCTH;

2) NIATPHOTHYECKOr 0 BOCTIUTAHMA:

LHEHHOCTHOI'O OTHOLIEHHUS K HCTOPUYECKOMY M HAy4YHOMY HACIEAUIO
OTEUECTBEHHON XUMUHU;

YBaXEHUSI K TMPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUM U MPAKTUUECKOTO
MPUJIOKEHHUS] XUMHUHU, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh Ppe3yJbTat
JUINTENIBHBIX HAOMIOJEHUNM, KpPOMOTIMBBIX SKCIEPUMEHTAIBHBIX TMOUCKOB,
MIOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHUKOB;

MHTEpECa U TMO3HABATEIbHBIX MOTHUBOB B IOJYYEHUHU MU MOCIEAYIOIIEM
aHanmu3e  MHQOpPMAIMKM O  TMEpPEAOBBIX  JOCTIDKEHUSAX  COBPEMEHHOM
OTEUYECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 TIOBEICHHUS;

CIIOCOOHOCTH  OILICHMBATh CUTYalldd, CBSI3aHHbIE C XUMHYECKUMU
SIBJICHUSIMHM, U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPATIbHO-
HPaBCTBEHHBIC HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHWBATH CBOE MOBEACHUE M IOCTYIKU CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX UM TPAaBOBBIX HOPM M C YYETOM OCO3HAHUS
IIOCJICICTBUM MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:



NMOHUMAaHUS LEHHOCTEH 370poBOro M Oe3omacHoro oOpa3a JKW3HH,
HEO0OXOJIMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS! K COOCTBEHHOMY (DPM3HUECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

COOJIIOJICHUST TIpaBUJI OE30MAaCHOr0 OOpallleHUsI ¢ BEIIECTBAaMU B OBITY,
NOBCETHEBHOM JKU3HU, B TPYJIOBOM AESATEIbHOCTH;

MMOHUMAHUSl I1IEHHOCTH MPaBWI WHIMBUAYAJILHOIO U KOJUIEKTUBHOTO
0€30MacHOro MOBEACHHUS B CUTYaLMSIX, YIPOXAIOLIUX 3J0POBBI0 U JKU3HU
JHOAEH;

OCO3HAHUS  TMOCIEACTBUA W HENPUATHS  BPEIHBIX  IMPUBBIYEK
(ynorpe06eHus aJIKoroJis, HAPKOTUKOB, KYpeHUSI);

S) TPy10BOro BOCIIMTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEA0BATEIbCKOM
NEeSTENbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPYECKOM U APYIMX BHIAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE B pELICHUM MPAKTUYECKUX 3a1ad
COLIMAJILHOM HANPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEeHMIO IMpodeccuil pa3iuyHOro poja, B
TOM YUCJIE HA OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMUH;

YBaXEHHUS K Tpyady, JIOASIM Tpylda W pe3ysibTartaMm TpPYdOBOU
NEeATEbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHJMBHUAYAJIbHOW TpPAaeKTOPHU
oOpa3oBanus, Oyayiell npodeccuu U pealu3aluud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB € Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUH, HUHTEPECOB
Y NIOTpeOHOCTEN 0011IECTBA;

6) 9K0I0ru4ecKOro BOCIUTAHHUSA:

HKOJIOTUYECKH 1IeJIECO0OPAa3HOr0 OTHOILIEHUSI K MPHUPOJE KAK HCTOUYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3EMIIE;

MOHUMAaHUsS TJI00aTbHOTO XapakTepa JKOJOTHYECKUX MPOOJIeM, BIUSHUSA
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLUAIILHOM CPE.Ibl;

OCO3HAHMSI HEOOXOAMMOCTH HCIOJIb30BAHUS JIOCTHOKEHUN XUMHUHU IS
pELIEHHS BOIIPOCOB PallMOHATIBHOTO IPUPOI0NO0Ib30BAHUS;

AKTUBHOIO HENPUATHUS JCUCTBUM, NPUHOCAIIMX BpEHd OKpPYKaroUIEn
IPUPOHOMN cpesie, YMEHUS! MPOrHO3UPOBATH HEOJArOMPUATHBIE SKOJOTHYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX JICUCTBUHN U NMPEJOTBPAILATH UX;

HaJIM4YMSl  PA3BUTOrO  HSKOJIOTMYECKOTO  MBIIUIEHUS, 3KOJIOTMYECKOU
KYJbTYpblI, ONbITa JEATEIBHOCTH HKOJOTMYECKOW HAIpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCA UMU B NTO3HABATEIIbHON, KOMMYHHUKATUBHOW U COLMATIbHOM
MPAaKTHKE, CIHOCOOHOCTM W YMEHHS aKTUBHO MPOTHUBOCTOSTH HJICOJIOTUU
xemohoouu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHOMN MPAKTHUKU;

NOHUMAaHUs CHeuM(PUKM XUMUM KaK HAayKd, OCO3HaHUA €€ polu B
(opMUpOBaHUU PALlMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEIOCTHOTO
IPEJCTaBIECHUS 00 OKPYXKAIOIIeM MUPE KaK O €IMHCTBE MPUPOABI U YEIIOBEKA, B
NO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pEelIeHUU MpoOJeM COXpaHEHUs
IPUPOTHOTO PAaBHOBECUS;

yOeXKAEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUM JIJII  COBPEMEHHOM
OUBUJIM3ALUNA: B €€ T'yMaHUCTHUYECKOW HAIPaBICHHOCTH W BAXKHOW pPOJIH B
CO3/IaHMM HOBOM 0a3bl MaTEepUAIbHOM KYJIbTYpPbl, B PEUICHUU TJI00ATBHBIX
po0JieM YCTOMYHMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, IHEPTrETHUECKOM,



MUIIEBOM M  DKOJOTMYECKOM OE€30MacHOCTH, B  Pa3BUTUHU  MEIUIMHBI,
00€ecCIeYeHnu YCIOBUN YCIIEITHOTO TPYAa U SKOJIOTMYECKH KOM(POPTHOMN KU3HU
KaX/10T0 4JieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: TOHHUMAHHUS CYIIHOCTH METO/IOB
NO3HAHUS, HCIONb3YEMBbIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTHU
UCMOJb30BaTh IOJIydaeMble 3HAHUSA JUId aHalu3a U OOBSICHEHMsS SBIICHUHN
OKpYKalOUIEro MUpa M MPOUCXOMASIIUX B HEM HM3MEHEHUW, YMEHHs Jenarhb
00OCHOBaHHBIE 3aKJIIOYEHUS HA OCHOBE HAYYHBIX (PAKTOB U HMMEIOLIUXCS
JAHHBIX C LEJIbIO TIOJYYEHHUSI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSTEIILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS MJis
pelieHus TpooJieM B pealbHbIX )KU3HEHHBIX CUTYAIIUsX;

UHTEpeCca K MO3HAHUIO, UCCIEI0BATENbCKON JEATEIbHOCTH;

TOTOBHOCTM UM  CIIOCOOHOCTHM K HENPEPbIBHOMY OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUU MO XUMHUU B
COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

UHTEpeca K  OCOOEHHOCTSM  TpyZa B pasaMuHbIX  cepax
npoeCCUOHANBHOMN 1EATENbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbie pe3ysibTaThl OCBOCHUSI MPOTPAaMMbI MO0 XUMHUHU Ha
YPOBHE CpeJIHEero o0111ero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble s (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYy4arOIIUXCS
MEKIUCIUTLIMHAPHBIE (MexXTpeMETHBIC) oOllleHayYHbIC TIOHSTHA,
OTpaXkarolIue IeJIOCTHOCTh HAYYHOW KApTHUHBI MHUpa W CHEnudUKy METO/IOB
MO3HAHMS, WCIOJB3YEeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BeIIECTBO,
SHEprusi, sIBJICHUE, MPOIECC, CUCTeMa, Hay4dHbIH (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIelOoBaHHe, HAOIIOJCHHUE, H3MEpPEHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAIIbHbBIC yueOHbIe NENCTBHS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTUBHbBIC, PETYJISITUBHBIE), o0ecrneunBapmme (HopMupoBaHue
(G YHKIIMOHAIBHON IPaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYalOIUXCs;

CIIOCOOHOCTH oOy4Jaronmxcs UCIOJIb30BAaTh OCBOCHHbIE
MEXKJIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U YHHUBEPCAJIbHBIC
y4eOHbI€ IEHCTBUA B MO3HABATEIBHONU U COI[MANIBHON MTPAKTHUKE.

MeranpenMeTHble Pe3yJibTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMU W  PETYJISTUBHBIMU
JIEUCTBUSAMH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHBIE Y4eOHbIe J1eHCTBUS

1) 6a3oBble JJOorMYecKHe AeiCTBUS:

CaMOCTOSITEIbHO  (OpMYyIMpOBaTh MW  aKTYaJU3UPOBATh IPOOJIEMY,
paccMatpuBaTh €€ BCECTOPOHHE;

ONpEACNISITh LEIU JEITEILHOCTH, 3ajiaBasi IMapaMeTpbl U KPUTEPUU HX
JOCTHKEHHUS, COOTHOCHUTH PE3YyJbTaThl JESITEIBHOCTH C IOCTABJICHHBIMHU
HETISIMU;

HCIIOJIb30BaTh NP OCBOCHUHW 3HAHWUN MPUEMBI JIOTUUECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEPHBIEC MPU3HAKK MOHITUN U YCTAHABJIMBATh WX B3aHMOCBS3b,



HCITI0JI30BaTh COOTBETCTBYIOIINE MOHATUSA JIJIs1 OOBSICHEHUS OTAEIbHBIX (PaKTOB
U SIBJICHU;

BbIOMpaTh OCHOBAHMSI M KPUTEPUU I KiIacCU(UKALMU BELIECTB U
XUMHUYECKUX PEAKIINN;

YCTaHABJIMBATh NPUUYUHHO-CIEICTBEHHBIE CBSI3M MEXIY HN3y4aeMbIMU
SBJICHUSIMU;

CTPOUTh JIOTMUECKHE PpACCYXKICHUSI (MHIYKTUBHBIE, JE€IyKTUBHBIE, IO
AQHAJIOTMH), BBISBIATH 3aKOHOMEPHOCTH WM MPOTUBOPEUMS B PacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKIIOUEHUS;

NPUMEHSATh B  TNPOLECCe TO3HAHUSA  HCIOJIb3yeMble B  XHUMHH
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpeoOpa3oBbIBaTh  MOJEIIbHbIE
OPEICTaBIEHUs — XHMHUYECKMI 3HaK (CMMBOJI) DJIEMEHTa, XHWMHYECKas
(Gopmyna, ypaBHEHHME XHMHUYECKOM peakuMM — IpU pEIIEHHH Y4eOHBIX
NIO3HABATEJbHBIX U MPAKTUYECKUX 3a]ad, NMPUMEHSATh HA3BaHHbIE MOJEIIbHBIE
MIPEICTABIICHUS JIJIsl BBISIBICHUS! XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEILECTB
U XUMUYECKUX PEAKIHI.

2) 0a3oBbIe HCCIeA0BATENbCKHE TeHCTBUSI:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOI'O MO3HAHHUS BEILIECTB U XUMHUYECKUX
peaKLuy;

dopmynupoBaTh LE€IM W 33Ja4d  KCCIENOBaHMs, HCIOJIb30BaTh
MIOCTABJICHHBIE M CaMOCTOATENIbHO C(POPMYIMPOBAHHBIE BOINPOCHl B KauyeCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIsi (POPMUPOBAHUS THIIOTE3bI 110 MPOBEPKE
IIPABWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQ/ICTh HaBBIKAMU CaMOCTOSATENLHOIO IUJITAHUPOBAHUS M TPOBEACHUS
YYEHHMYECKHX 3KCIEPUMEHTOB, COBEpIICHCTBOBATh yMEHHs HaON0IaTh 3a
XOOM  IIpOLECCa, CAMOCTOSITENBHO  IPOTHO3UPOBATH  €r0  pe3ysbTart,
dbopmynupoBaTh 0000IIEHHUS W BBIBOJABI OTHOCUTEIBHO JIOCTOBEPHOCTH
pe3yJbTaTOB UCCIIEOBaHMs, COCTABIISATh OOOCHOBAHHBIM OTUET O MPOJIETaHHON
pabore;

NpUOOpEeTaTh OMBIT YYEHUYECKOM MCCIIEeIOBAaTEIbCKOM W MPOEKTHOU
JESITEeIbHOCTH, MPOSIBISITH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
NOMCKY METOJOB pEUIEHUs MPAKTHUYECKUX 3a/1ady, NPUMEHEHUIO DPa3JIUYHBIX
METOJI0B NTO3HAHUS.

3) padora ¢ unpopmanmei:

OPHEHTHUPOBATHCA B PA3IUYHBIX HCTOYHUKAX HHGOpManuu (HAY4YHO-
HOMYJIIpHAsl JMTEepaTypa XUMUYECKOTO COJEP)KaHUs, CIIPaBOYHbIE MOCOOMS,
pecypcbl UuTepHeTa), aHamM3upoBaTh HHPOPMALIMIO PA3IMYHBIX BUJOB U (HOpM
IIPE/ICTaBIICHNUA, KPUTUYECKH  OLEHUBaThb €€  JOCTOBEPHOCTb U
HEMPOTUBOPEUNBOCTb;

(dbopMyIupOBaTh 3aMPOCHl U MPUMEHSTh Pa3IMYHbIE METO/BI IIPU MOUCKE U
orbope HHPOpPMAIMK, HEOOXOAUMOM [JIsI BBINOJHEHHUA YYEOHBIX 3ajad
OIPEEIEHHOrO TUIIA;

NPUOOPETATh OMBIT MCIOIb30BAHMS MH(DPOPMAIMOHHO-KOMM YHHUKATUBHBIX
TE€XHOJOTUHN U PA3IUYHBIX IOMCKOBBIX CHUCTEM;

CaMOCTOATEJIbHO  BBIOMpAaTh ONTUMAJIBHYIO (OpMY MpenCTaBICHUS
uH(popMaluu (CXeMbl, rpapuKy, TUarpaMMbl, TAOJIULBI, PUCYHKH U APYTUE);

UCIOJIb30BaTh HAyYHbIA S3bIK B KA4eCTBE CpEACTBA Ipu padoTe ¢
XUMUYECKON WH(OpMaImen: NPUMEHSITh MEXKIpPEAMETHbIC ((pU3nyecKue u
MaTeMaTU4YecKue) 3HAKM W CHUMBOJIbI,  (opMynbl,  aOOpeBUATypHI,
HOMEHKJIATYpYy;



HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATI'TIAJHOCTH.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYK1ae€MOM TEMBI B XOJI€ IMaJIora
W/WIN TUCKYCCUU, BBICKA3bIBATh UICH, (POPMYIUPOBATH CBOU MPEIOKCHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TTPEJI0KEHHON 3a/1a4H;

BBICTYIIATh C MPE3CHTAIel Pe3yIbTaTOB MMO3HABATEIbHOMN IEATEILHOCTH,
MOJyYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MIpU
BBIMIOJIHEHUM ~ XMMHYECKOTO JKCIEPUMEHTa, MPAaKTHUEeCKOH padoThl 1O
MCCIICIOBAHUIO CBOMCTB M3Y4aeMBbIX BEILIECTB, peajM3alMi yueOHOTrO MpPOEeKTa,
U (QOopMyIHpOBaTh BBIBOJABI IO pE3yJbTaTaM IMPOBEAEHHBIX HCCIETOBAHUMN
MyTEM COTJIACOBAHUS MO3UIIMMA B X0JI€ OOCYKIACHHSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJ'lSITI/IBHI)Ie YHUBEPCAJIbHBIC yqeﬁﬂble HeﬁCTBHﬂ:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYHIECTBIJISITH CBOIO IMO3HABATEIHbHYIO
NEeSATeNIbHOCTh, OMNpeeNsis €€ Medd U 3ajladyd, KOHTPOJUPOBAThH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MpeajiaraéMblid aaropuT™M JACUCTBUI Mpu
BBITIOJTHEHUU Y4YEOHBIX W HCCIENIOBAaTENbCKUX 3a/lay, BbIOMpaTh Haubosee
3 PeKkTUBHBIN CIOCO0 WX pEIICHUS C Y4ETOM IMOJYy4EeHHUST HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYILECTBIIATH CAMOKOHTPOJIb JESITEIbHOCTH HAa OCHOBE CaMOaHaIHW3a U
CaMOOLIEHKH.

INNPEAMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl OCBOGHMSI MPOTpamMMbl IO XHUMHHM Ha
yriyOJIEHHOM YpOBHE Ha YPOBHE CPEIHEro OOIIEro o0pa3oBaHUs BKIIIOYAIOT
cnenrduueckue uig yaeOHoro npeaMera «XUMHs» HaydHble 3HaHUS, YMEHUS U
CHOCOOBI IEUCTBUI MO OCBOCHHIO, MHTEPIPETALNU U IPEOOPA30BAHUIO 3HAHUM,
BUBI JCATEIFHOCTU O MOJYyYSCHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUI B
pa3IMYHBIX YU€OHBIX CUTYAlUsX, & TAK)KE B PEATIbHBIX KU3HEHHBIX CUTYalUsIX,
CBSI3aHHBIX C XMMHEH. B mporpamMmme 1o XMMHH TPEAMETHBIE PE3yIbTaThI
MPECTABJICHBI 110 TOAaM U3yUCHHS.

10 KJIIACC

[IpeameTHble pe3yibTaThl OCBOCHUSI Kypca «OpraHuyeckass XUMUSDH)
OTpaXaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O MECTE€ M 3HAYCHUU OPraHUYECKOM
XUMUH B CUCTEME €CTECTBEHHBIX HAyK U €€ PO B 00ECIIEUCHUH YCTONYMBOTO
Pa3BUTHSI YEIOBEUECTBA B PEIICHUU MPOOJIEM IKOJIOTHUECKOM, YHEPTeTUIECKOM



W TUIEBOM O€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuagoB, HOBBIX HMCTOYHUKOB JHEPrUH, B OOECIEUECHUU PaAIMOHATBHOTO
IPUPOJIONIOJIb30BAHUS, B (DOPMUPOBAHNK MHUPOBO33PEHUSI U OOIIEH KYJIbTYPhI
YEeJIOBEeKa, a TaKXEe HKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOIHOU CPEJIE;

BJIAJICHUE CUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpAash  BKIKOYAET:
OCHOBOIIOJIATAIOIIME TIOHATHUS — XUMHYECKHH DJJIEMEHT, aroM, SAp0 |
AJIGKTPOHHAsT 000JI0YKa aTtoma, S-, P-, d-aTOMHbIE OpPOWTAIM, OCHOBHOE U
BO30Y)KIEHHOE COCTOSHUSI aToOMa, TMOpHUIMU3AIUs aTOMHBIX OpOWTaNeH, WOH,
MOJIEKYJIa, BaJ€HTHOCTb, JJICKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCIICHHS,
XUMUYECKasi CBS3b, MOJIb, MOJIIpHAs Macca, MOJISIPHBIA OOBEM, YIIIEpOIHbBIN
ckeneT, (GYHKIUOHATBbHAS TpYININa, paauKal, CTPYKTYpHbIE (OPMYJIbI
(pa3BEpHYThIE, COKpAIllEHHbIE, CKEJIETHbIE), HW30MEpUsl CTPYKTypHas U
IPOCTPAHCTBEHHAs (reoMeTpruuecKasi, ONTUYECKast ), U30MEPhI, TOMOJIOTUYECKUM
psAll, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOI- U a30TCOAEPKAIIME OPraHUYECKUE
COCIMHEHUSI, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, TEOpWHU, 3aKOoHbI (mepuoamveckuii 3akoH JI. M. MeHneneena,
TEOpPHs CTPOEHUS OpraHndeckux Bemects A. M. byriepoBa, 3aKOH COXpaHEHUs
Macchl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALIEHUS SHEPIUU MPU XUMUYECKUX
peaxiusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XUMUH,
MHMPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE NMOHMMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMMYECKUX SBJICHUW; TMIPEJICTABICHHUS O MEXaHU3Max
XUMHUYECKUX peakuuii, TEPMOJUHAMUYECKHUX u KUHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHWSA, O B3aMMHOM BJIMSIHUM aTOMOB M TPYIII
aTOMOB B MOJIEKYJaX (MHIYKTUBHBIA U ME30MEPHBIN d(PPEKThI, OpueHTAHTHI | 1
II pona); dakTonoruyeckue CBEICHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU H
0€30MacHOM HCIOJIb30BAaHUU BaXKHEHIITUX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON  JEATEIbHOCTH YeNIOBEKa, OOIMX HAYYHBIX MPUHIIUIAX
XUMHUYECKOT0 TMPOM3BOJCTBA (HA TMpUMEpe MPOU3BOACTBA  METAHOIA,
nepepaboTku HePTH);

chOpMUPOBAHHOCTh YMEHUH: BBISIBIISITH XapaKTEPHbBIC MPU3HAKU TIOHITHH,
YCTaHABJIMBATh KX B3aWMOCBSI3b, MCIIOJB30BaTh COOTBETCTBYIOIIME IOHATUS
IIPU OMKMCAHUU COCTABA, CTPOEHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMUIA;

c(OPMUPOBAHHOCTh YMEHHIA:

HCIMOJIb30BATh XUMHUYECKYIO CUMBOJIUKY JJIsI COCTABJICHUS MOJICKYISPHBIX
U CTPYKTYpHBIX (Pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (QopMyI
OPraHN4YECKUX BELIECTB;

COCTaBIIAITh YPAaBHEHUS XHMHWYECKHX PEAKIMA U PaCKPhIBATh HX
CYIIHOCTb:  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKUUA  MOCPEACTBOM
COCTAaBJICHUS BJICKTPOHHOTO OalaHCa dTUX PEaKIMi, peakuii HIOHHOTO OOMeHa
MMyTEM COCTABJICHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHCHU;

W3rOTABJIMBATh  MOJEIM  MOJIEKYJ  OPraHMYECKUX  BEUIECTB  JUIA
WUTIOCTPAA UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(hOpMUPOBAHHOCTH YMEHHUM: YCTaHaBJINBATh MPUHAIEKHOCTD
U3YUYCHHBIX OPraHMYECKUMX BEUIECTB II0 MX COCTaBy M CTPOCHUIO K
OMpeNIeIEHHOMY KJIacCy/TpyIne COeIWHEHWH, daBaTh UM Ha3BaHUS IIO
cuctematuueckoit Homenkinarype (IUPAC) u npuBOIWTh TpHUBUAIbHBIC
Ha3BaHUs [JISl OT/ACJIbHBIX MPEACTABUTENICH OPraHUYECKUX BEIIECTB (ITHIICH,
aleTUuJIeH, TOJYOJ, TJUIEPUH, OSTWICHIJIUKOIb, ¢eHon, GopMaibaeru,
aleTaIbJACTU], alleTOH, MypaBbUHASI KACIIOTA, YKCYCHAsl KACJIOTA, CTE€APUHOBAS,



OJICMHOBAs!, MAaJIbMUTUHOBAS KUCJIOTHI, TJIMIMH, aJJaHUH, MajlbTo3a, (PPYKTO3a,
AQHWJIUH, TUBUHUJI, U30MPEH, XJIOPONPEH, CTUPOI U APYTUE);

chOpMUPOBAHHOCTh YMEHHUSI OIPEACNATh BHUJ XUMHUYECKOW CBS3U B
OpraHWYECKUX COEAUMHEHMSIX (KOBaJCHTHAsT W HWOHHAas CBsI3b, G- U T-CBS3b,
BOJIOPO/IHAS CBSI3b);

chOpMUPOBAHHOCTh YMEHHUS TPHUMEHSTH TOJOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemiecTB A. M. ByrtiepoBa s OOBSACHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~YMEHUW  XapaKTEepU30BaThb COCTaB, CTPOEHUE,
bu3MYecKrue U XUMHUYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTEICH Pa3TMUHBIX
KJIACCOB  OPraHMYECKUX  BEIIECTB: aJKAHOB, IIUKJIOAJIKAHOB, aJIKEHOB,
QJIKaJIME€HOB, AJIKNHOB, apOMATUYECKUX YIJIEBOJAOPOAOB, CIUPTOB, albJACTH/IOB,
KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX M CIOXHBIX 3S(PUPOB, KHUPOB,
HUTPOCOEIMHEHU U aMUHOB, aMUHOKHUCJIOT, OEIKOB, YIJIeBOJOB (MOHO-, AU- U
MOJIKCaxapuioB), WJUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXAY HUMHU
YPaBHEHUSIMUA COOTBETCTBYIOIIMX XWMHYECKUX PEAKIMN C HCIOJIb30BaHUEM
CTPYKTYPHBIX (OpMY1T;

c(hOpMUPOBAHHOCTh YMEHHUS TOJTBEP)KIIAaTh Ha KOHKPETHBIX IpPHMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OpraHUYECKUX COeTMHEHUI
OT KPAaTHOCTH U THUIAa KOBAJIEHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSHUS
aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YIIEBOJAOPOIHOTO ChIpbsi (He(Th, MNPUPOJHBIN Tra3, Yrojib), CHOCOOBI €ro
nepepaboTKU U MPAKTUYECKOE TPUMEHEHHUE MTPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTH BIIAJICHUSI CUCTEMOW 3HAaHUM O €CTECTBEHHO-HAYUHBIX
METOJIaX  TO3HAHWUA —  HaOJIOJCHWW, W3MEPEHUHU, MOJICTUPOBAHUH,
AKCIEPUMEHTE (PEaIbHOM M MBICJICHHOM) U YMEHHS IPUMEHSITh 3TH 3HAHUS;

chOpMUPOBAHHOCTh ~ YMEHHUS  TNPUMEHSATH  OCHOBHBIE  ONEpaIuu
MBICITUTCIIPHOM JEATeIbHOCTH — aHajlu3 W CHHTE3, CpaBHEHHE, 000OIIeHHE,
CHUCTEMATH3alllI0, BBISBICHUE MPUUYMHHO-CICACTBEHHBIX CBSI3eM — JId
V3yYEHUSI CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTH YMEHHI: BHISBIISTH B3aUMOCBSI3b XUMHUYECKUX 3HAHUN
C TIOHSTUSIMU U TIPEJCTABJICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
st 00Jee OCO3HAHHOT'O TOHMMAHUSl CYIIHOCTH MaTEpUaIbHOIO €JUHCTBA
MHpaA, HCHOJIb30BaTh CHUCTEMHBIE 3HAHUSI [0 OPraHUYEeCKOM XUMHUM MJIs
OOBSCHEHUSI M TIPOTHO3UPOBAHMS SIBIICHUN, UMEIOIIMX €CTECTBEHHO-HAYYHYIO
HPUPOAY;

chOpMUPOBAHHOCTh YMEHHH: TIPOBOAUTH PACUYETBI 10 XUMHYCCKUM
dbopMynaM ¥ ypaBHEHUSAM XHMHUYECKHX pPEaKIUid C HUCIOJIb30BAaHUEM
¢usnuecknx BenMYMH (Macca, O0O0BEM Ta3oB, KOJUYECTBO BEIIECTBA),
XapaKTEePU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Pacy€Thl IO
HAXOXKJICHUI0 XMMHUYECKOW (HOpMYsbl BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM
JOJIIM ~ XMMHWYECKMX  JJIEMEHTOB, MPOJAYKTaM  CropaHusi, IUJIOTHOCTH
ra3zo000pa3HbIX BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHUI: MPOTHO3UPOBATh, AHAIU3UPOBATH U
OIICHUBATh C MO3UIIMI IKOJOTUUECKON 0€30MacCHOCTH TMOCIEACTBUSI OBITOBON U
MPOU3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKa, CBSI3aHHOM ¢ mepepadoTKOM
BEIIECTB, HCIIOJb30BaTh IIOJYYCHHBbIE 3HAHWS JJI TMPUHSITUS TPAMOTHBIX
pelieHnit mpoOieM B CUTYALMSIX, CBA3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHUHN: CAMOCTOSITEILHO IJIAHUPOBATh U TIPOBOJIUTH
XUMUYECKUN SKCIEPUMEHT (TOJIydYeHUE W HM3YYEHUE CBOMCTB OPraHUYECKHUX



BEIIECTB, KAUECTBEHHBIC PEAKIMU YIJIEBOJAOPOAOB pA3NIMYHBIX KIACCOB U

KHUCIIOPOACOJAEPKAINUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX

3aja4 [0 PaclO3HABAHUIO OPraHMYECKHUX BEIECTB) C COOJIIOJICHUEM IPABUI

0e30MmacHoro Oo0palleHusl C BEHIECTBAMU M JIAOOPATOPHBIM 00OPYIOBaHUEM,

(GopMynHpoBaTh LEIb HCCIAEAOBAHUS, MPEACTABISATh B pa3IuyHON (dopMme

PE3YNBTATHI HKCIIEPUMEHTA, AHAJIM3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTH;
c(OpMUPOBAHHOCTh YMEHUIA:

co0MroAaTh MpaBuia dKOJIOTMUYECKH LENeco00pa3HOro NOBEAEHUsI B ObITY
U TPYAOBOM JIE€ATEIBHOCTH B LEISIX COXPAaHEHHS CBOETO 3JI0POBBA,
OKPYXKAIOILEN IPUPOJAHOM CPEABI U IOCTUKEHUA €€ YCTOMUUBOIO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCUYECKOrO NEWCTBHS HAa KUBbIE OpPraHU3MBbI
OIpeAEIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMblca nokazarens [TIK;

aHAJIM3UPOBATH 11€JIECO00PA3HOCTh MPUMEHEHUSI OPIraHUYECKUX BEIIECTB B
IPOMBIIIEHHOCTH U B OBITY C TOUKH 3pEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

Cc(OPMUPOBAHHOCTh YMEHHI: OCYIIECTBIATH ILIEJICHANPABICHHBIA MOUCK
XUMHUYECKON HMH(pOpMALMU B PA3IMYHBIX HCTOYHHKAX (HayyHas U Y4eOHO-
Hay4yHas JIMTeparypa, cpeicTBa MaccoBoil uHdopmanuu, MiHTepHeT u npyrue),
KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO0 HHPOpMaLUI0, IepepadaThiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUHU C MOCTaBJICHHOU y4eOHOM 3aaueil.

MPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C
TOUYKH 3PEHUS] COOTHOILLEHUS PUCK-TI0NIb3A;

C(OPMUPOBAHHOCTH BIIAJCHUS CHUCTEMOH 3HAHUII O METO/JAaX HAy4YHOTO
NO3HAHUS SBJICHUN NpUPOAbl — HAOMIOJEHUE, U3MEPEHHUE, MOJAEIUPOBAHUE,
AKCIIEPUMEHT (peaibHbld W MBICICHHBINM), HCHOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, YMEHMS NPUMEHATb OSTH 3HAHUA NPU  SKCIEPUMEHTAIBLHOM
UCCJIC/IOBAHNN BEIIECTB U JUIsl OOBSCHEHUS XUMHMUYECKUX SIBJICHUM, UMEIOIINUX
MECTO B MPHUPOAE, MPAKTUYECKON JESITEIbHOCTH 4YeJOBEKa M B MOBCEIHEBHOU
KU3HHU;

C(OPMUPOBAHHOCTb YMEHHMSI BBISBIATH B3aUMOCBSI3b XMMHUECKUX 3HAHUI
C TOHSATHSIMU U TPEACTABICHUAMM JPYTrUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
11 60JIee OCO3HAHHOTO TOHUMAHUS MaTepPUaIbHOTO €AMHCTBA MUPA,

C(OPMUPOBAHHOCTh YMEHHUS MPOBOJIUTH PacU€Thl: C HCIOIb30BAHUEM
NOHSTHUH  «MaccoBas JIOJs  BEUIECTBA B  pacTBOpe» U «MOJIpHas
KOHIIEHTpAIMs»; MacChl BellecTBA WM O00bEMa raza 1O HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MM 00BEMY OJHOTO U3 yYACTBYIOIIMX B PEaKI[UU
BEIIECTB; TEIIOBOTO 3¢ (eKTa peakluu; 3HAUYCHUs] BOAOPOJHOIO MOKa3aTens
pacTBOPOB KHUCJIOT W IIEIOYEH C HU3BECTHOW CTENEHBIO IHCCOLMALMU; MACChI
(0OBbEMa, KOJIMYECTBA BEILIECTBA) MPOJYKTA PEAKLIMH, €CIU OJHO W3 MCXOJHBIX
BEIIECTB JIaHO B BHUJIE pPacTBOpa C ONPEACIEHHOM MAaCCOBOM  JIOJIEH
PacTBOPEHHOIO BEIIECTBA WM JaHO B M30BITKE (MMEET MPUMECH); JOJIM BhIXO/AA
MPOAYKTA PEaKIN; OOBEMHBIX OTHOIIICHUI Ta30B;

C(OPMUPOBAHHOCTh YMEHUM: CAMOCTOSATEIBHO IJIAHUPOBATh U IPOBOJUTH
XUMUYECKUA  HKCIIEPUMEHT (IpOBENEHUE pPEaKUUMid HMOHHOro OOMeHa,
MOATBEPXKACHUE  KAYECTBEHHOIO  COCTaBa  HEOPraHWYECKUX  BEUIECTB,
OIIPEEIICHUE CPEABI PACTBOPOB BEUIECTB C MOMOLIBIO WHJIUKATOPOB, U3yYEHUE
BJIMSIHUSL PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIMH, PelieHue
AKCIIEPUMEHTAJBHBIX 3a7ad 1o Ttemam «Mertamme» u  «Hemeramns») c
coONIoZiecHueM  MpaBuji  0€30mMacHOro  OOpaimieHWsi C  BEIIECTBAMU H
nabopaTopHbiM  o0OpynoBaHuEM, (GOPMYJIUPOBaThH IEJIb  HCCIAEAOBAHUS,
IPEJICTABIIATh B PA3IMUHON (popme pe3yabTaThl IKCIEPUMEHTa, aHAJIM3UPOBATh
Y OLICHUBATh UX JOCTOBEPHOCTb;



cOpMUPOBAHHOCTh ~ YMEHHMH: COONIOJATh MpaBUJia  MOJb30BAHUS
XUMHUYECKOM ToCcyqol M Ja0opaTOpHbIM OOOpYyJOBaHUEM, OOpalieHust c
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMH MO BBIIOIHEHUIO JJA0OPATOPHBIX
XUMHYECKHUX OIBITOB, SKOJOTHYECKH IIEIeCO00Pa3HOr0 MOBEACHUS B OBITY U
TPYAOBOH NIEATEIBHOCTH B LEJSX COXPAHEHHS CBOETO 370POBbBS, OKPYKAIOIIEH
OPUPOJHON Cpeibl U JOCTHKEHMsI €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh
OMAaCHOCTh TOKCHYECKOTO JCWCTBUSA HA >KMBBIE OPTaHU3MBI OIpeNeIEHHBIX
HEOpPraHW4YeCKUX BEIIECTB, MOHMUMas cMbich mokasarens [1/1K;

Cc(OPMUPOBAHHOCTh YMEHMI: OCYIIECTBIATH II€JICHANPABICHHBIA MOUCK
XUMUYECKOM HMH(pOpMALMU B PA3IMYHBIX HCTOYHHMKAX (HaydyHass U y4yeOHO-
Hay4yHas JIMTeparypa, cpeAcTBa MaccoBoil mHpopmauuu, MIHTepHeT u apyrue),
KPUTHUECKU aHAJIM3MPOBAaTh XUMUYECKYIO HH(OpMaInIo, epepadaThiBaTh €€ U
UCNOJb30BaTh B  COOTBETCTBUM C IIOCTABJIEHHOW Yy4yeOHOH 3amaueil.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecrBo yacoB
Ne HaumeHoBaHue pa3aenos DJieKTPOHHBbIE (LM poBbIe)
n/m| ¥ TeM NPOrpaMMmel Bcero Konrpoaeurie TpakTueckue o0pa3oBaTeibHbIE PecypChl
padoThI padoThI
Pa3pnea 1. Teopernueckre 0CHOBBI OPraHUYeCKON XUMHH
[IpenmeT oprannyeckon
11 xumuu. Teopus cTpoeHus
' OPraHMYeCKUX COEAMHEHNUI 8
A. M. bytnepoBa
Hroro nio pazaeny 8
Pazgea 2. Yruesoaopoasl
[IpenenbHble
2.1 YIJIE€BOIOPO/IbI — aJIKaHBI, 5
LUKJIOATKAHbI
Henpenenbubie
2.2 YTIIEBOOPO/IbI: ATKEHBI, 14 1
aJKaJUEeHbl, aTKUHbI
53 ApomaTHnueckue
' YIIIEBOIOPO/IBI (apEHbI) 8
IIpupoiHbIE HCTOYHUKU
2.4 YIJIEBOJIOPOJIOB U UX 4
nepepaboTKa




I"anorennpounsBoiHbIE

2.5

YIJIEBOJOPO/IOB

Hroro no pazneny

35

Pazgea 3. Kuciopoacoaepskaniue opranndecku

€ COCAMHCHUA

3.1 Cnuprel. Oenon 11
KapOouubHbIe
COEIMHEHHUS: alIbJACTUIbI U
3.2 keToHbl. KapOoHOBBIE 21
KUCHOTHL. CIOXKHBIE
a¢upsL XKupsl
3.3 YraeBoasl 9 1
Hroro no pazneny 41
Pa3nen 4. A3oTcoaepaxamme opranndecKue coeJMHeHust
AmuHBI. AMUHOKHCIIOTBHI.
4.1 12 1
benku
Uroro no pazneny 12
Pa3nen S. BoicokomoJieKyJIsipHbIE COeIUHEHHA
51 BrIcokomoueKysipHbIe 6
COEITUHCHUS
Hroro no pazgeny 6
OBLIEE KOJIMYECTBO
102 3

YACOB I10 ITPOT'PAMME







IHOYPOYHOE INTAHUPOBAHME
10 KVIACC

Ne
n/
n

Tema ypoka

KoanuecTBo yacos

KoHTpoJbHBIE
Bcero P
padoThbI

IIpakTHyeckue
padoThbI

Jlara
U3yYCHUSA

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTe/bHbIE

pecypcbl

[Ipenmer u 3HaueHue
OpraHUYECKON XUMUH,
MPEACTABICHUE O
MHOT000pa3un
OpPraHUYECKUX COECIMHEHHI

DNEeKTPOHHOE CTPOEHUE
aToMa yriiepojia (OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUS).
BaneHTHbIE BO3MOXKHOCTH
aToMa yriiepoja

XUMHUYECKas! CBSI3b B
OpPraHUYEeCKUX COEIUHEHUSX.
MexaHu3Mbl 00pa3oBaHus
KOBaJICHTHOM CBSI3H,
CrocoObl pa3pbiBa CBsI3El

Teopus cTpoeHus
OpraHUYECKHUX COCIMHEHUN
A. M. bytnepona

Bunae uzomepun:




CTPYKTypHasi,
MPOCTPAHCTBEHHASI.
DnexTpoHHbIE YPPEKTH B
MOJIEKYJIaX OPraHUYECKUX
COEIMHEHUI

IIpencrasienue o
KJIaccu pUKaIU U
cucTeMaTudecKas
HoMmeHksatypa (IUPAC)
OpPraHUYEeCKUX BEIECTB

Knaccudukanus peakuuii B
OpraHUYeCcKOW XUMHUHU

Cucrematusanus u
000011IeH1E 3HAHUH 110 TEME

AJKaHBI: TOMOJOTMYECKHH
psn, obmas ¢popmya,
HOMEHKJIATypa ¥ H30MEpHS,
ANEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI

10

cDI/I?;I/I‘-IG':CKI/IG U XUMHUYCCKHUC
CBOICTBa aJIKaHOB

11

HaxoxieHue ankaHoB B
npupoze. CriocoObl
MOJYYCHUS ¥ IPUMCHECHHE
aJIKaHOB




12

uknoankaHbl: 00Ias
dbopmyna, HOMEHKIATypa U
M30MEpHsi, 0COOCHHOCTH
CTPOCHUS U XUMUYCCKUX
CBOMCTB, CIIOCOOBI
TIONTyYEHUS ¥ IPUMEHEHHE

13

Pewenne pacu€THpix 3a0a4
Ha OTpe/eIeHn e
MOJIEKYJISIPHON (pOpMYJIbI
OpPraHNUYECKOT0 BEIIECTBA MO
MAacCOBBIM J0JISIM aTOMOB
9JIEMEHTOB, BXOASAIINX B €r0
coctaB. CucreMaTHu3anus u
000011IcHIE 3HAHUM 110 TEME

14

AJKEHBI: TOMOJOTMYECKHI
psn, oOmas popmya,
HOMEHKJIATypa, JIEKTPOHHOE
Y IPOCTPAHCTBEHHOE
CTPOEHHUE MOJICKY L.
CTpyKTypHas U IUC-TPaHC-
M30MEpHS aJIKEHOB

15

dusnuecKue U XUMUYEeCcKue
cBolcTBa ajakeHoB. [IpaBuno
MapkoBHUKOBA

16

CriocoOblI IOJIy4eHHS 1
MPUMEHCHHUE aJIKEHOB




17

[IpakTrueckas padora Ne 1
o teme "[lonyyenue
STHIJICHA U U3y4YEHUE €ro
cBoicTB"

18

Pemenne pacu€rHsix 3ana4
Ha OTpe/IeNeHnEe
MOJIEKYJISIPHOH (OpMYJIbI
OpPraHUYECKOro BEUIECTBA

19

AJKaUeHbl: CONpsHKEHHBIE,
U30JIMPOBAHHBIE,
KyMYJIMPOBaHHBIE.
Oc00EHHOCTH JIEKTPOHHOT O
CTpOCHHS

20

XVWMHUYECKHE CBOMCTBA
CONPSKEHHBIX JUECHOB

21

CriocoOsI moTyueHust U
MIPUMEHCHHUE aJIKaIHCHOB

22

AJIKHMHBI: TOMOJIOTUYECKAN
psn, obas popmyia,
HOMEHKJIaTypa, 3JIEKTPOHHOE
U IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI,
¢usnyeckue cpoicTBa

23

XHUMHWYECKHE CBOICTBA
AJIKUHOB

24

KadgecTBeHnnkie pCaKknun Ha




TPONHYIO CBSI3b

25

Crioco6sI mosTyueHust u
MPUMEHEHUE aJIKHHOB

26

Pemenue 3amau: pacuérel no
YPaBHEHHIO XUMHYECKOU
peakuuu

27

Cucrematuzanus u
000011[eH1E 3HAHUHN 110 TEME

28

ApeHbI: TOMOJIOTUYECKHIA
psina, obmiast popmya,
HOMEHKJIaTypa.
DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ1 O€H30J1a U TOIYOJIa,
uX (pu3nUYecKue CBOMCTBa

29

XUMHUYECKHE CBOMCTBA
ApEHOB: PEaKIMH 3aMeIICHUS

30

XUMHUYECKHE CBOMCTBA
aApEHOB: peaKIuu
MPUCOEANHEHUSI, OKUCTICHUE
rOMOJIOTOB O€eH307a

31

OCO0EHHOCTH XUMHUYECKAX
CBOMCTB CTUPOJIA

32

Penienne pacu€rHbix 3ana4
Ha omnpezeneHue
MOJIEKYJISIPHOU (pOpMYIIBI




OpraHu4eCKoOro B€uieCTea

33

Crioco6sI mosTyueHust u
MPUMEHEHUE apeHOB

34

I'enernueckas cBS3b MEXKIY
Ppa3IMYHBIMU KJIaCCaMH
YTJIEBOJIOPOIOB

35

Pacuérel o ypaBHEHUSIM
XUMUYECKUX PEAKLIHI.
CucremMaTn3ans 1
000011IcHYE 3HAHUH IO TEME

36

IIpuponnsiii ra3. [lonytHbie
He() TSHBIC Ta3bl

37

Kamennslii yroas u
MIPOAYKTHI €T0 nepepadoTKH

38

Hed1b 1 criocoOb! e€
nepepaboTku. [Ipumenenue
IIPOAYKTOB IepepaboTKU
HedTH

39

T'enernueckas cBSI3b MCKOAY
Ppa3JIMYHbBIMUA KJIaCCaMU
YIIIEBOIOPOIOB

40

l"ayloreHonpor3BOAHBIC
YIII€BOOPOJIOB:
AIEKTPOHHOE CTPOCHHUE;
peaKIuu 3aMeeHUs
rajoreHa




41

JleiicTBUE 1IEI0UEH Ha
raJioreHIpor3BOIHbBIE.
BzaumopeiicTue
JIUTaJIOTCHATKAHOB C
MariveM M IIMHKOM

42

Cucrematusanusa u
000011IeH1E 3HAHUH 110
pazneny "Yriesogopoas”

43

KonTponpHas pabora 1o
teme "YriaeBogoposabr"

44

[IpenenbHbIe OIHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKUIT
psia, obmiast popmya,
CTPOEHHE MOJIEKY,
n30Mepus, HOMEHKJIATypa,
KJ1accu puKanus,
(u3nYecKue CBOMCTBA

45

XUMHWYECKHE CBOMCTBA
npeneabHbIX OJJHOATOMHbBIX
CIIUPTOB

46

Crioco0OsI nosryueHus u
MIPUMEHEHNE OHOATOMHBIX
CIIUPTOB

47

[IpocTthie 3hupsr:
HOMEHKJIaTypa U U30MEpHsI,
0CO0EHHOCTH (PU3UYECKUX H




XUMUYECKHUX CBOMCTB

48

MHoOroaToMHbIE CIIUPTHI:
STWJICHIJIMKOJb U TIIULEPHH,
ux (puznyeckue u
XUMHUYECKHE CBOICTBA

49

Crioco0sI mosTyueHus u
IPUMEHEHNE MHOT 0aTOMHBIX
CITUPTOB

50

@DeHOII: CTPOECHUE MOJIEKYJIBI,
¢usnyeckue cBoNCTRA.
ToxcuaHOCTh PeHoa

ol

XHUMHWYECKHE CBOICTBA
(benona

52

Crioco6sI mosTyueHust u
pUMeHeHue GpeHomna

53

[IpakTueckas padorta Ne 2.
Pewenne
IKCIIEPUMEHTAILHBIX 3a/1a4
no teme "CrnupTtsl U
dhenob"

54

Cucrematuzanug 1
000011IeHrE 3HAHUH 110 TEME

95

AJbJETUIbI U KETOHBI:

AIIEKTPOHHOE CTPOCHHE
KapOOHMJILHOH TPYIIIIbI,
TOMOJIOTUYECKHE PAIBL,




obmras popmyJia, HU30MEpHS
¥ HOMEHKJIaTypa

56

AJbIIETUIbI U KETOHBL:
¢uznyecKkue CBONCTBA;
peaKIfy MPUCOCTUHEHUS

57

Peakiiuu oxkucienus nu
KaueCTBEHHbIE PEaKIUU
aJILIETUIOB U KETOHOB

58

Crioco06bI osryueHus
AJIbJACTU 0B 1 KETOHOB

59

OHOOCHOBHBIE TIPECITbHBIC
KapOOHOBBIEC KHCIIOTHI,
0COOEHHOCTH CTPOCHHS MX
MOJIEKYT

60

N3omepust 1 HOMEHKIATypa
KapOOHOBBIX KHCIIOT, UX
¢uznyeckue cpoicTBa

61

XUMHYECKUE CBOICTBA
npeneabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT

62

OcoOeHHOCTH CBOMCTB
MYpPaBbUHOU KUCJIOTBHI.
MHoroo6pa3ue kapOOHOBBIX
KHCJIOT

63

OcOOEHHOCTH CBOMCTB:
HETPEICIbHBIX U




apOMaTHYECKUX
KapOOHOBBIX,
JTMKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX
kucinot. [IpencraBurenn
BBICIINX KapOOHOBBIX
KUCJIOT

64

ITonsiTHE O MPOM3BOAHBIX
KapOOHOBBIX KHCIIOT

65

Crioco6sI mosTyueHust u
IpUMEeHEeHUe KapOOHOBBIX
KHCJIOT

66

CrnoxHbie 3¢UpsbL:
TOMOJIOTHYECKUH PsiI, 00IIast
dhopmyna, u3omMepus u
HOMEHKJIaTypa

67

dusnueckue U XUMAYECKUE
CBOICTBa 3(UPOB

68

Pemenue pacu€THbIX 3ama4:
10 YPaBHEHUIO XUMHYECKOU
peaxkuuu, Ha OIpeneIeHue
MOJIEKYJISIPHON (pOpMYJIbI
OPraHMYECKOro BEILECTBA

69

[IpakTrueckas pabora Ne 3.
Pewenne
SKCIIEpUMEHTAJIbHBIX 3a/1a4




o Teme "KapOoHoBbIe
KkucioThl. CrioxkHbIe dpupst”

70

Kupsr: ctpoenue,
bu3nUecKne 1 XUMUYECKHE
CBOMCTBA (TUIPOIIU3)

71

OCoO0OEHHOCTH CBOICTB
YKUPOB, COICPIKAIIUX
OCTaTKH HEMpPeaeTbHbIX
JKUPHBIX KUCIOT. JKUpHI B
pupoe

72

MpL1a KaK COJIM BBICIITUX
KapOOHOBBIX KHCIIOT, UX
Morolee neiictue. [lonstue
O CHHTCTUYECKUX MOFOIIIX
cpenctBax (CMC)

73

I'eneTnueckas CBSI3b
YTJIEBOJIOPOIOB U
KHUCIIOPOJICOIEPHKAIINX
OpraHUYECKUX BEILIECTB

74

Pacuérel o ypaBHEHHSIM
XUMHYECKUX PEAKLIHI

75

CucremMatusanus u
000011[eHYE 3HAHUI IO TEME

76

OO61as xapakTeprucTuka
yIJ€BOJI0OB U KJIacCH (pUKaLUs
yIaeBO0B (MOHO-, TU- U




MoK CaXapHUIbl)

77

MoHocaxapusl:
(u3nUecKue CBOMCTBA U
HaXOXJICHUE B TIPUPOIEC

78

[IpumeHnenue ritoKo3sl, €€
3HAa4YCHUC B
KHU3HENEATEIbHOCTU
OpraHusma

79

Jucaxapuasl: caxaposa,
MaJIbTO3a U JIAKTO3a.
Haxoxnenue B npupoze u
IIPUMEHEHUE AUCAXAPUI OB

80

ITonucaxapuabl: CTpoeHUE
MaKpOMOJIEKYJ, (pru3nueckue
1 XUMHYECKHE CBONCTBA,
MIpUMEHEHUE

81

ITousarue 06 u CKYCCTBCHHBIX
BOJIOKHAaX

82

Pemenue PacCUYCTHBIX 3a/1a4
Ha OIIPCACICHUC 0N
BbIXOJa MMPOAYKTA pCaKIuu
OT TCOPCTUUCCKU
BO3MOXHOI'O

83

Cucrematusanus u
000011IeH1E 3HAHUH 110
pazneny




84

KonTponbsHas pabora 1o
TeMe
"Kucnoponconepxarnime
OpraHUYECKHEe COeTUHEHUS"

85

AMUHBIL: KJIAaCCHU(PHUKAIUA,
CTPOCHHE MOJICKYJI, 00TIast
dhopmyna, uzomepus,
HOMEHKJIATypa H
(usnueckue cBOcTBa

86

XHUMHWYECKHE CBOICTBA
anupaTHIECKUX aMHHOB

87

AHUIVH: CTPOEHUE aHUJIMHA,
0COOEHHOCTH XUMHUYECKUX
CBOVICTB aHHUJIMHA

88

CriocoOsI moTyueHust U
MPUMEHCHHUE aTU(PaTUICCKUX
aMHHOB

89

AMWHOKHCIOTHI:
HOMEHKJIATypa U U30MEepusi,
(u3nueckue CBOCTBA.
OtaenbHbIE TPENICTABUTENN
0-AMHUHOKH CJIOT

90

XUMHUYECKHE CBOMCTBA
AMUHOKMCIIOT, KX
OHOIOrMYEeCKOE 3HAUECHHUE
aMUHOKMCIIOT. CHHTE3 U




TUJIPOJIU3 NENTUIO0B

91

benku kak npupoaHbIe
MTOJINMEPBI; CTPYKTYPBI
0enKoB

92

XHUMHWYECKHE CBOICTBA
OEIIKOB

93

Azotconepxaiiue
reTepOLUKINIECKI e
coenuHeHus. HykiienHoBbie
KHCIIOTBI: COCTaB, CTPOCHUE
u Ouosioruyeckas poib

94

[IpakTrueckas pabora Ne 4.
Pemienne

AKCIIEPUMEHTAJIbHBIX 3a/1a4
1o Teme "A3oTcoepKaline
OpraHUYECKHEe COeTUHEHUS"

95

[IpakTnueckas paborta Ne 5.
Pewenne
9KCIIEpPUMEHTAJIbHBIX 3a/1a4
o Teme "PacriosHaBanue
OpPraHUYECKUX COEIUHEHUN"

96

KonTponpHas pabora 1o
Teme "A3oTcoiepKalre
OpraHUYECKHEe COeTUHEHUs"

97

OCHOBHBI€ ITOHATHS XUMUHU
BBICOKOMOJIEKYJISIPHBIX




COCIMHEHUHN U METOABI UX
CHUHTE3a —I10JIMMEepU3aIus u
MOJUKOHACH CalUs

98

IInactmaccel. YTuauzaus u
nepepadoTKa MIacTHKa

99

OnacToMepbl: HaTypaJbHbIN
CUHTETUYECKHE KaydyKH.
Pesuna

100

Bosokna: HaTypaJbHEIE,
HCKYCCTBEHHBIE,
cunTeTnaeckue. [lomamepsl
CHelMaIbHOr O HA3HAYEHUS

101

[IpakTrueckas padora Ne 6.
Pemenne
IKCITEPUMEHTAJIBHBIX 3a/1a4
o teMe "Pacmo3HaBaHue
IIACTMACC H BOJIOKOH"

102

O06o00mmenue n
cHcTeMaTH3alus U3y4eHHOT O
MaTepuaia 1o TeMe
"BbICOKOMOJIEKYIISIpHbIE
COCIMHEHHUS"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

102




YYEBHO-METO/INYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

PaGouas nporpamma opueHTHpPOBaHA HA UCTIOIb30BAaHUE YIeOHHUKA
«Xumust. 10xi. [podunbueiil ypoersy aBTopoB O. C. IN'abpuensna, @. H.
Mackaesa, C. FO. Ilonomapesa, B. 1. Tepenuna (Mocksa.: [dpoda, 2013.), a

TaK)Ke JOMOJIHUTEIBHBIX ITOCOOUIA:

AJIA YIUTEIA:

1. O.C I'abpuensn. «IIporpamma kypca xumuu i 8-11 kaaccoB o011e00pa3oBaTeIbHbIX
yupexaenui». M.: lpoga, 2011.

2. 0. C.T'abpuensu, U. I'. OctpoymoB «Xumusi. Meroauueckoe nocodue. [1podunbubrit
ypoBeHb. ( M.: JIpoda, 2006.)

3. H. C. ITaBnoBa. JIumakTi4eckue KapTouKu -3aianus mo xumuu: 10-i ki.: k yaeobuuky O. C.
Iabpuensna u qp. «Xumus 10 xkia.».(M.: Dk3amen, 2006.)

4. N.T. Xomuenko. COOpHUK 3a/1a4 U YIIPAKHEHUH 1O XUMHUI (11 TOCTYHAIOUINX B BY3bl)
Mocksa,: HoBas BomHa, 1999.

AJISl y4alMXxest:

DHIMKIONeauYecKkuid ciaoapb roHOro xumuka (Coct. B.A Kpunman, B.B.Cranno.)-
M.:Ilegaroruxka , 1990.

N.I". Xomuenko «COOpHHUK 33724 U YIPAKHEHUM 110 XUMUU» (A1 MOCTYNAIOIINX B BY3bl)
MockBa,: HoBas BomHa, 1999.

KomnbloTepHoe obecnevenue:

- «O6pa3zoBaTenbHas KOJUIEKIUs. Xumus 11 Bcex - XXI: Pemenne 3agau. CaMoyduTeNnby;
- «3aKOHOMEPHOCTH MIPOTEKAHUS XUMHUYECKUX PEaKIUiiy,

- DneKkTpoHHBIH cripaBouHuK «Kupumia u Medoaus».
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