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PabGouast mporpamma mo yueOHOMY mpeameTy «Xumus» (yriayOn€HHBIM YpPOBEHB)
(mpeametHass o06nacTh «ECTeCTBEHHO-Hay4YHBIE WIPEIMETBI») (Iajieeé COOTBETCTBEHHO —
nporpaMma o XUMHH, XUMHS) BKJIIOYACT IMOSCHUTEIBHYIO 3alMCKY, COACpKAHHE OO0ydeHUs,
TUTAHUPYEMBIE PE3YJIbTaThl OCBOCHHSI POTPAMMBI TI0 XMMHH, TEMATHYECKOE TUIAHUPOBAHHUE.

HHOACHUTEJBbHAA 3AIINCKA

[Tporpamma o XuMHUH Ha YPOBHE CPEIHEr0 001Iero oopa3zoBanus pazpadoTaHa Ha OCHOBE
@enepanbHOTO 3aK0HA OT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanun B Poccuiickoii
Oenepanuny, TpebOBaHUM K pe3yabTaTaM 0CBOeHHU deepanbHOi 00pa3oBaTeIbHON MPOTrpaMMbl
cpennero oo6mero ooOpazoanuss (POII  COO), mnpencraBieHHbIX B DeaepaqbHOM
rocyznapcTBeHHOM oOpa3oBatenbHOM crangapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHoro mpeamera «XuMHs» B 00pa3zoBaTelbHbIX opraHuzauusax Poccuiickoit denepauuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeNIbHBIE MPOTPAMMbI, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasButTus Bocniutanusi B Poccuiickoit ®@enepanuu Ha niepuon 1o 2025 roma» (Pacmopsbkenue
[IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.)
Xumusi Ha YpOBHE YIIIyOJIEHHOTO HW3Yy4YEHHs] 3aHUMAaeT Ba)KHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOTro oOpa3zoBanus yuammuxcs 10-11  kmaccoB. WM3ydenuwe mpenmera,
peannzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YeHHs, MPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOJITOTOBKY BBITYCKHUKOB IIKOJBI,
HEOOXOIUMYIO [Tl aJanTallK UX K OBICTPO MEHSIOIIMMCS YCIOBHUSM JKU3HH B COIIIYME, a TAaKXKe
JUTSL TIPOJIOJDKEHUSI O0y4YeHUsl B OpraHu3alusax MnpodeccrnoHanibHOrO 00pa30BaHUs, B KOTOPBIX
XUMHUS SBISICTCS OJTHON M3 IPUOPUTETHBIX JTUCIUTUIHH.
B mporpamMe mo XMMUM Ha3Ha4YeHHE TpenaMeTa «XHMHS» MOJydaeT MOJIPOOHYIO
MHTEPIIPETAllMI0 B COOTBETCTBUM C OCHOBomosaratomumu nonoxenuasmu ProC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJIbTaTOB O0yUeHUs U TPEOOBAaHUM K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBHUAETEIHCTBOM TOMY SIBISIFOTCS CJEIYIOIINE BBIMOIHIEMbIE
MPOrpaMMOii M0 XUMUHU (YHKITHH:
¢ HHQOPMAITMOHHO-METOAMYECKAs,  pealn3alusi  KOTOPOH  oOecrneunmBaeT  TOJy4YEeHHE
NPEJICTAaBIICHUS O IEISX, CONEPKAaHUH, OOIIel cTpaTern 00ydeH s, BOCHUTAHUS U Pa3BUTHUS
00yyJaroImuxcst CpeICTBAMU IPEAMETa, U3Yy4aeMOro B paMKax KOHKPETHOTO PO,

® OpraHu3alMOHHO-TUIAHUPYIOMIasi, KOTOpas MpeayCMaTPUBAET OIpEesIeHHue: MPUHIUIIOB
CTPYKTYPHUPOBAHUS U TIOCJIE0BATEILHOCTH U3YYCHUsI YI€OHOTO MaTepHaia, KOJTMIeCTBEHHbBIX
U Ka4eCTBEHHBIX €r0 XapaKTePUCTHUK; MOAXO0JI0B K (POPMUPOBAHUIO COJEPKATEIHHONH OCHOBBI
KOHTPOJISI M OLIEHKH 00pa3oBaTENbHBIX JOCTH)KEHHH OOYyYarolMxcs B paMKaxX HMTOTOBOM
aTTecTanuy B GopMe €AMHOTO roCy1apCTBEHHOI0 9K3aMEeHa M0 XMMHUHU.
[IporpamMma asist yrioyOI€HHOTO U3YUEHUS XUMUH:
® YCTaHaBIMBAE€T WMHBAPHAHTHOE IPEIMETHOE COJepXkaHue, 00sf3aTeNbHOE ISl M3Yy4eHHs B
paMKax OTJENbHBIX MPOQHIIEH, TPelycCMaTPUBALT paclpeieTIieHIe U CTPYKTYPUPOBAHHE €TO TI0
KJIaccaM, OCHOBHBIM COJIEpKaTeNIbHBIM JIMHUSM/pa3jiesiaM Kypca;

e aéT TpPHMEPHOE paclpeieieHne Y4eOHOrO BPEMEHH, PEKOMEHIYEeMOTO [UIS HW3YyYeHUs
OTJICTHHBIX TEM;

e TIIpejyiaracT TMPUMEPHYIO TOCIEI0BAaTEIbHOCTh M3YYEHHUs y4eOHOTO Marepuaia ¢ y4ETom
JIOTUKU TTOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3CIH;

e 1aéT METOAMYECKYI0 MHTEPHpETAIUIO LIeJel U 3aJau U3yuyeHus MmpeaMeTra Ha YriyOoaéHHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpEeIHEero oOIiero obpa3oBaHus,



COJIEp)KaTeNbHON  XapaKTePUCTUKU IUJIAHUPYEMBIX pEe3ylbTaTOB OCBOCHHS OCHOBHOM
oOpa3zoBarellbHOW  TporpaMmbl  cpeAaHero  oOmero  oOpa3oBaHusi  (JINUHOCTHBIX,
METalpeIMETHbIX, MPEIMETHBIX), a TaKke C Yy4ETOM OCHOBHBIX BHJIOB y4yeOHO-
MI03HABATEJIbHBIX JEHCTBUI 00y4aroIerocs o OCBOCHUIO COAEPKAaHUS IIPEIMETA.

I[To BceM Ha3BaHHBIM TO3HULHUSAM B TpOrpaMMe 1O XHMHH HPEAyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIGHHOM MPOrpaMMoON 1O XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTaBJISIIOLIEH collep:kaHus y4eOHOTro mpeaMera « XUMUsS» 0CTaéTcsi BO3MOKHOCTh BbIOOpa €ro
BapHaTUBHOW COCTABJIAIOINIEH, KOTOpask OJIKHA ONPEAEIATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO pOoduIIsi 00ydeHHUS.

B cootBerctBUM ¢ koHuenTyanbHbIMU TofiokeHUs MU PI'OC COO o Ha3zHaueHUH
npeaMeToB 0a30BOro U yriyOJIEHHOTO ypoBHEH B cucteMe AudQepeHInpoBaHHOro 00yueHHs Ha
YPOBHE Cpe/IHero o0miero o0pa3oBaHust XUMUS Ha YPOBHE YIITyOJIEHHOTO U3YYEHUS HAIPaBJICH Ha
peann3alnio MPEEeMCTBEHHOCTH C MOCIEAYIOIIUM ITAlOM HOTyYeHUs] XUMUYECKOTo 00pa3oBaHus
B paMKaX M3y4Y€HUs CIELHATbHBIX €CTeCTBEHHO-HAYYHbIX U XUMUYECKUX AUCIMILUINH B By3axX U
OpraHu3aIysaX cperHero nmpodeccuoHaasHOro 00pazoBanus. B 3Tol cBs3M M3ydeHHE MpeaMeTa
«XUMHS» OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha PAacUIMpeHUEe U YriyOJeHHe TeOpEeTUIeCKOn U
NPAaKTUYECKOH IMOATOTOBKH OOy4aromMXcCs, BBIOPABIIMX €CTECTBEHHO-HAYYHBIH MPOdUIIb
00y4YeHHsI, B TOM YHCIIE C IEPCHEKTHBON MOCIEAYIOMIETO MOTyYeHHsI XUMHYECKOTO 00pa30BaHus
B OpraHm3anusx npodeccnonanibHoro oopasopanus. Hapsiy ¢ atum, B cBete TpedoBanmii ®I'OC
COO x mIaHHpYeMBIM pe3ylbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTENbHONW MPOrpaMMbI
cpenHero ooOmero oOpa3oBaHUS W3ydeHHE MpeaMera «XHUMHS» OPUEHTUPOBAHO TaKXKe Ha
peleHre 3a/1a4 BOCIUTAHUS ¥ COIIMAILHOTO Pa3BUTHUS 00yJarOImUXCcs, Ha (GOPMUPOBAHKE Yy HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUHN palMoHaTu3alu y4eOHOro Tpyna U 00OOIIEHHBIX
CHOCO0OB JEATEIBHOCTH, UMEIOIUX MEXIUCIUIUTMHAPHBIN, HaIIPEIMETHBIA XapaKkTep.

CocraBisiomiuM MpeaMeT «XUMHs» Ha YpOBHE YIIyONEHHOTO W3Y4YEeHHUs SIBIISETCS
yrryoneHHblii kypc — «OpraHundeckas xumusi». [Ipm ompeneneHMH TOIXOA0B K OTOOPY M
CTPYKTYPHOM OpraHU3aIlH COICPKaHMs ATOTO Kypca B TpOrpaMMe 10 XMMHH 32 OCHOBY TPUHSITHI
nosioxeHuss PI'OC COO o paznuuusx 6a30BOT0 U YIIIYOJIEHHOTO YPOBHEN U3YUCHUS TTPEIMETA.

OcHoBy conepxanusi Kypca «OpraHudeckas XHUMHS» COCTaBIIS€T COBOKYITHOCTb
NPEIMETHBIX 3HaHUM M YMEHHH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO HM3yueHHs HpeaMeTa. JTa
cucTeMa 3HaHUU TMOJy4aeT ONpeAelEHHOe TEOpPEeTHUYECKOe JOMOJHEHHE, MO3BOJISIONIee
OCO3HAaHHO OCBOWTH CYIIECTBEHHO OONBIIMKA 00BEM (pakTOJIOrMUecCKoro marepuana. Tak, Ha
yrIyONnEéHHOM YpOBHE U3y4YeHHs TIpeaMeTa obOecliedeHa BO3MOXHOCTh 3HAUUTENBHOI'O
yBEIMYEHUsT 00bEMA 3HAHUH O XUMHUYECKUX JIEMEHTaX M CBOMCTBAaX WX COEJAMHEHHUH Ha OCHOBE
pacmvipeHusi W YriyOJEeHWs TIPEICTaBICHUH O CTPOCHHWH BEIIECTBA, XMMHYECKOH CBSI3U WU
3aKOHOMEPHOCTSAX TPOTEKAHUS PEaKIMid, PacCMaTPUBACMBIX C TOYKH 3PEHUS XHUMHYECKOH
KWHETHKH W TEPMOJWHAMHUKH. V3ydyeHne meprnoauveckoro 3akoHa u [lepronndeckoil cuctemMsbl
XUMHUYECKHX 3JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTaBICHUSIX
0 CTPOEHUU aTOMa. XUMHUYECKast CBSA3b OOBSICHAETCS C TOUKU 3PEHUS SHEPreTUUECKUX N3MEHEHUI
npu e€ o0pazoBaHMM M Pa3pyLICHHH, a TaKXkKe C TOYKU 3PEHUS MEXaHHU3MOB €€ 0Opa3oBaHMUI.
W3yueHnne  TUMOB  peakuuil  jgomonHseTcss  (GOPMHpPOBAHHWEM  TpEACTaBIeHUH 00
ANEKTPOXUMHUUYECKUX TpOLIeccaX M AIIEKTPOJIM3E PACIJIaBOB M PAcTBOPOB BellecTB. B kypce
OpTraHWYECKONW XMMHH TIPH PACCMOTPEHUU PEAKITMOHHOW CITOCOOHOCTH COETWHEHUN YEIsSeTCs
0oco00oe BHHMaHHE BONpOcaM 00 AJIEKTPOHHBIX 3P (dEeKTax, O B3aUMHOM BIIMSIHUM aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaxX peaklni.



Oco0oe 3HaueHHe UMEEeT TO, YTO Ha COAEpkKaHHE Kypca XUMHUU YIIyOJIEHHOTO YPOBHS
U3yUYEHHSI JJIS1 KJIacCa €CTeCTBEHHO-HAYYHOTO MpoQuiis (IJIaBHBIM 00pa3oM Ha €ro CTPyKTYpY U
XapaxkTep JIOMOJHEHUM K OOIIell cucTeMe MpeIMETHBIX 3HAaHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
IPEIMETBHI.

B mane ¢opmupoBaHHS OCHOB HAYYHOTO MHPOBO33PEHHS, OCBOCHHS OOLICHAYYHBIX
METO/I0B MIO3HAHUA U OIbITA MPAKTUYECKOT0 IPUMEHEHUSI HAYYHBIX 3HAaHUW U3y4YE€HUE MpeaIMeTa
«XuMus» Ha YriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4eOHBIMHU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX o0nacteil «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTtuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu u3ydyenun yuebHOTO mpeamera «XUMHUsS» Ha yriiyOJIEHHOM ypOBHE TakXke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3amadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (OpPMHUpOBAaHME OCHOB HAyKM XHMMHUHU Kak o0jacTu
COBPEMEHHOI0 €CTECTBO3HAHMSI, IPAKTUYECKON JESATEIIbHOCTH 4YEJIOBEKa U OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. Pemienue 3Toil 3amaun Ha yriayOJIEHHOM ypOBHE HU3Y4YCHHS
IpeaMeTa MPEAIOoIaraeT peai3aluio TaKuX LeeH, Kak:

v' (opMHpOBaHUE NPEJICTABICHUIA: O MATEPHAILHOM EIUHCTBE MHpPa, 3aKOHOMEPHOCTAX U
MTO3HABAEMOCTH SIBJICHUM NPUPOJBI, O MECTE XMMHUHU B CHUCTEME €CTECTBEHHBIX HayK U €€
BeJylIiel poiu B 00eCIE€YeHUH YCTOMYMBOIO Pa3BUTHs YEJIOBEUECTBA: B PELICHUU MPOOIEM
HKOJIOTHYECKOM, JHEPreTHYeCKOW W THIIEBOH OE30MacHOCTH, B PAa3BUTHU MEIHUIIMHBI,
CO3/J1aHUU HOBBIX MAaTEpUaOB, HOBBIX UCTOUYHUKOB SHEPTUHU, B 00E€CIIEUEHUH PALIMOHAIBHOTO
IPUPOONOIB30BaHUsSA, B (POPMHPOBAHUN MHPOBO33PEHHSI M OOLICH KyJIbTyphl YeJOBEKa, a
TaK)Ke IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37J0POBBIO M PUPOJHON CPEIE;

v/ OCBOEHHE CHCTEMbI 3HAHHH, JIEKAIIMX B OCHOBE XUMHYECKOW COCTABIISIOIICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa: (QYyHIAMEHTANBHBIX TOHATHUH, 3aKOHOB M TEOpUH XUMUH,
COBPEMEHHBIX MPEJCTABICHUN O CTPOCHUHU BEIIECTBA HA Pa3HBIX YPOBHSX - aTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAQJAMOJEKYJISIPHOM, O  TEPMOJMHAMHUYECKMX U  KUHETHYECKUX
3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUUYECKUX peaklnii, 0 XUMUYECKOM PaBHOBECHUHU, PACTBOPAX
U IUCTIEPCHBIX chcTeMax, 00 OOIIMX HAyYHBIX MPUHLUIIAX XUMHUYECKOIO IIPOM3BO/ICTBA;

v' (popMupoBaHUe y OOYYAIOIIMXCA OCO3HAHHOTO MOHMMAaHHs BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHUX 3HAHUN JUIsl OOBSICHEHMSI KITFOUYEBBIX UAEH U MPoOIeM COBPEMEHHOW XUMUU, AJIs
OOBSICHEHUS U TPOTHO3UPOBAHUS SBJICHUN, HMMEIOIIMX ECTECTBEHHO-HAYYHYIO MPHUPOY;
TPaMOTHOTO pelIeHus mpoOeM, CBI3aHHBIX ¢ XUMHUEH, MPOTHO3UPOBAHUS, aHAIHN3a U OILIEHKU
C TO3MLUI 3KOJIOrMYecKoi Oe30MacHOCTH MOCIEICTBHM OBITOBOW W MPOM3BOJACTBEHHOM
JIEATETbHOCTH YEJOBEKAa, CBSI3aHHOM C XMMHMYECKUM IPOM3BOJCTBOM, HCIIOIb30BAHUEM U
nepepadoTKOM BEIIECTB;

v’ yriyGIieHue npeAcTaBlIeHH 0 HaAyYHBIX METO/aX MO3HAHMSI, HEOOXOAMMBIX [UIs TPUOOPETEHNUS
YMEHUW OPUEHTHUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKUX SIBJICHHUH, UMEIOIINX
MECTO B IIPUPOJIE, B IPAKTHUUECKOH 1€ATEIbHOCTH U MMOBCEAHEBHON KU3HU.

B mnane peanusanuu TMEepBOOYEPETHBIX BOCHUTATENBHBIX U Pa3BUBAIOMIMX (DYHKIIUN
IIEJIOCTHOM CHCTEMBI CpeaHero oO0Iero oopa3oBaHUsS MPHU HM3YYEHUHU IpeaMmera «XUMHs» Ha
yrayOIEHHOM YPOBHE 0COOYIO aKTyaJbHOCTh MPUOOPETAIOT TaKUE IeNH U 3a/1a4H, KaK:

v’ BoCIUTaHHE YOEKIEHHOCTH B MO3HABAEMOCTH SIBICHUN HPHPObI, YBAXKEHHS K IPOLECCY
TBOPYECTBA B 00JIACTH TEOPETUUECKUX U MPUKIIAJHBIX UCCIIEI0BAaHUIN B XUMHUH, POPMUPOBAHNE
MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

v/ pasBUTHEC MOTHBAIllMM K OOYYEHHIO M I[O3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPONIO |
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00IIEUETIOBEUECKUX [IEHHOCTEH;



v/ pasBUTHE IO3HABATE/ILHBIX HHTEPECOB, WHTECIUICKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyyaromuxcsi, GOpMUPOBaHUE y HUX CO3HATEIBHOTO OTHOILICHHUSA K CaMOOOpa30BaHUIO U
HEMpEepbIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICITHON MPO(eCcCHOHAIBHON 1 001IeCTBEHHON
JeSITeIbHOCTH, OTBETCTBEHHOT'O OTHOIIECHHS K CBOEMY 370POBBIO U MOTPEOHOCTH B 310POBOM
o0pase K13HHU;

v (popMHpOBaHHWE YMEHHH W HAaBBIKOB pa3yMHOTO IPUPOJIONONIB30BaHMS, pPA3BUTHE
9KOJIOTHYECKON KYJIbTYpbI, MPUOOPETEHUE OIbITa OOIIECTBEHHO-IOJIE3HON 3KOJIIOTUYECKOM
JESTEIbHOCTH.

Ywucio yacoB s U3yYeHUs XUMHUH Ha yriayoiaeHHoMm ypoBHe B 10 kiacce — 136 gacos (4
yaca B HEJICIIIO).

COJAEP/)KAHUE OBYYEHUA

IIpenmer u 3HaueHHWE OPraHUYECKOM XUMHM, NpPEICTABICHHE O MHOrooOpa3uu
OPraHUYEeCKUX COCTUHECHUM.

DNEeKTPOHHOE CTPOECHHE aTOMa YIJIEpoAa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoaa. XMMUYecKasl CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tumbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHON
cBs3U (OOMEHHBIN U JOHOPHO-AaKIENTOPHBIHN). THITbI epeKpbIBaHMUS AaTOMHBIX OpOUTasei, 0- U 1-
cBa3u. OpuHapHas, JBoWHAas W TpoilHas cBa3b. CnocoObl pa3pblBa CBA3€H B MOJIEKYJIax
opranuyeckux euecTs. I[loHsaTHe 0 cBOOOAHOM pajnuKaie, Hykjaeo(puie u dJIeKTpodue.

Teopuss crpoenus opraHuueckux coefauHeHuit A.M. byrtnepoBa M cOBpeMeHHBIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAU€HNE TEOPUU CTPOEHUSI OPraHU4YECKUX COEAUHEHUN.
MonekynsipHble U CTpYKTypHbIe (QopMyibl. CTpyKTypHbIE (QOPMYJbl pPA3IUYHBIX BHJIOB:
pa3BépHyTas, COKpaml€HHas, ckenerHas. M3omepus. Buabl wu3omepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAsA. JJEKTPOHHBIE J(PQGEKTbl B MOJIEKYJIaX OpPraHMYECKUX COEAMHEHUN
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKThI).

IIpencraBnenue o knaccupuKayu opranndeckux BemecTs. [Tonarue o GpyHKIMOHATBHON
rpynne. I'omonorus. I'omonornueckue psaael. Cuctemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequnenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIBHBIX NPEICTABUTENEH.

OcobeHHoct M KilaccUpUKalus  OpraHudyeckux  peakiuil.  OKuciauTenpHo-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH B OPTaHUYECKON XUMHUHU.

DKcrepuMeHTAJIbHbIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBpallleHUu

O3zHakoMJieHHE ¢ 0o0Opa3liaMu OpraHMYecKHX BEIIECTB M MaTepuaiaMM Ha HUX OCHOBE,
OTIBITHI 110 MPEBPALICHUIO OPraHUYECKUX BEUIECTB PU HarpeBaHUH (IUIaBiieHUe, OOyTIMBaHUE U
rOpeHue), KOHCTPYUPOBAHHE MOJIENIEH MOJIEKYJI OpTraHUYECKHX BEILECTB.

VYri1eBo10pOasI

Anxansl. ['oMonoruueckuii psj aakaHoB, oOmmas ¢popmysa, HOMEHKIATypa U U30MEpHsl.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKaHOB, Sp3-rHOpUIU3aIis aTOMHBIX
opOuTaneit yrieposaa, o-cBsa3b. Kondopmepsl. duznyeckne cBOMCTBa aIKAaHOB.

XUMHYeCcKHE CBOWCTBA aJIKaHOB: PEAKIMH 3aMEIIeHUs, U30MEpU3aLNU, TEeTUIPUPOBAHUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuposae. CriocoObl oy4eHns U IPUMEHEHUE aJTKaHOB.

uknoankansl. O0mas popmyna, HOMeHKIaTypa U u3omepus. OCoOEHHOCTH CTPOEHUS U
XUMHUYECKHX CBOMCTB MalbIX (IMKJIONPOINAH, NHUKIOOYyTaH) M OOBIYHBIX (IMKIOMEHTaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrIOCOOBI MOMyYeHUS U PUMEHEHUE LIUKIIOATKAHOB.



Ankensl. ['oMonorudeckuii psij akeHoB, oomas Gopmysa, HOMEHKIATypa. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYN aJKEHOB, Sp2-rHOpHIM3alisl aTOMHBIX OpOHTanen
yriaepoaa, o - u n-cBsa3u. CTpykTypHas U reoMeTpudeckas (Luc-tpaHc-) uzomepus. dusuueckue
CBOMCTBA QJKEHOB. XWMHYECKHE CBOWCTBA: pEAKIUU I[PUCOCOUHEHUS, 3aMEIIECHUd B a-
IIOJIOKEHUE IIPU JBOMHOM CBS3M, IOJUMMEpU3ALMKU U OKucieHus. IIpeacraBienre o MexaHusMe
peakiuu 3eKTpodmibHOro npucoeannenus. [Ipasmno MapkoBaukoBa. KauecTBeHHBIE peakiiuu
Ha JIBOMHYIO CBs3b. CIIOCOOBI MMOIY4YEeHUS U TIPUMEHEHHUE aJIKEHOB.

Anxaguensl.  Knaccudukauus — ankagueHoB — (CONpsDKEHHBIE,  M30JUPOBAHHBIE,
KyMynupoBaHHble). OCOOEHHOCTH JJIEKTPOHHOTO CTPOCHHS M  XHMHUYECKHMX CBOMCTB
conpsiKEHHBIX IueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanuss conpspkEHHBIX JMEHOB.
CriocoObI nostydeHust 1 IPUMEHEHUE allKaHeHOB.

Anxunsl. ['oMonorinueckuil psja alkuHoB, o0IIas GopMysa, HOMEHKIIATypa U H30MEpPHUS.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHWHOB, -rHOpUAM3AIMS aTOMHBIX
opbutaneit yriaepona. Puznueckue CBONCTBA AIKUHOB. XHMHUYECKHE CBOWCTBA: pEaKLUU
MPUCOCIUHEHUS], TUMEPU3ALMN U TPUMEPHU3aLUU, OKUCIeHUs. KuCIoTHbIE CBOICTBA QJIKHUHOB,
UMEIOIINX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBEHHBbIC peakIMH Ha TPOIHYIO CBA3b. CrocoObI
MOJIyYEHHUS! U IPUMEHEHUE AIIKUHOB.

ApomaTrdeckue yriieBo1opoisl (apensl). ['omonoruueckuii psijg apeHoB, 061mas opmyia,
HOMEHKJIaTypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl OEH30J1a.
[IpaBuiio apOMAaTUYHOCTH, MPUMEPBI APOMATUYECKUX COEIUHEHUN. DHU3NYECKue CBOMCTBA
apeHoB. XMMHYECKHE CBOMCTBA OE€H30JIa M €r0 TOMOJIOTOB: PEAKINU 3aMEIeHHsI B OCH30IbHOM
KOJIBIIE ¥ YTJIEBOIOPOAHOM paJHKaie, peakluy MPUCOEINHEHUS, OKUCICHHE TOMOJIOTOB OEH30J1a.
[IpencraBiaeHne o MexaHM3ME peakUMid sneKkTpoduiibHOro 3amerneHus. IIpencraBienue o6
OPUEHTHUPYIOIIEM JICHCTBUH 3aMECTHTENeH B OEH30JIbHOM KOJIbIIEHA IpUMepe  AJKWIBHBIX
paluKanoB, KapOOKCUIBHOM, THIPOKCUIBHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB I'aJIOT€HOB.

OcoOeHHOCTH XUMHUYECKUX CBOWCTB crupona. llomumepusanus crupona. CrocoOsl
MOJIyYEHUs U IPUMEHEHUE apOMATUYECKUX YTIIEBOJAOPOIOB.

[Ipupoansiit ra3. Ilonyrasie HedTsaHbIe ra3bl. Hedth u e€ mpoucxoxaenue. KameHHblit
yrojib U OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTKu HEe(TU: MEeperoHka, KPEeKHHT
(TepMHUUECKH, KaTaTUTUYECKUi), pudopMuHr, nupoius. [Ipogykrsr nepepaboTku HedTH, UX
IPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKAY PA3IMUHBIMU KJIACCAMH YIJIEBOAOPOJIOB.

ONEKTPOHHOE CTPOEHUE TAJOr€HIIPOU3BOAHBIX YIVIEBOAOPOAOB. Peakuum 3amenieHus
raJIoreHa Ha TUAPOKCOTPYIITY, HUTPOrpyNIy, IUaHOTPYIIlY, aMUHOTPYIIILY.

JlelicTBUe Ha TaJIOTEHNPOM3BOAHBIE BOJHOIO M CIHUPTOBOIO pPacTBOpa MIEIOYH.
B3aumopeiicTBie nuraioreHajikaHoOB ¢ MarHUeM M IMHKOM. [ToHSITHE 0 MeTauioopraHuuecKux
coenuHeHUsAX. VMcnonap3oBaHue rajloreHIporu3BOIHBIX YITIEBOJAOPOJOB B OBITY, TEXHUKE U NPU
CHUHTE3€ OPraHUYECKUX BEILECTB.

OKCrepUMEHTAJIBHBIE METO/IBI U3YUEHUS BEIIECTB U UX NPEBPALLIEHUN

N3yuenne QU3NUECKUX CBOMCTB YIJIEBOJOPOJIOB (PacTBOPUMOCTB), KaueCTBEHHBIX
peakuuii yrieBoJIOpoI0B Pa3IMYHbIX KiaccoB (oOecuBeyrBaHWE OPOMHON MM MOJHOW BOJIBI,
pacTBOpa IepMaHIraHarTa Kajius, B3aMMOJEHCTBHE alleTHIIEHA C aMMHAYHBIM pacTBOPOM OKCHJA
cepebpa (1)), kauecTBeHHOE OOHApPY)KEHHE YTIepoJia U BOJAOPOJIa B OPraHWYECKHUX BEIECTBAX,
MOJIyuYeHUE ASTHJIEHA U H3y4YeHHE €ro CBOMCTB, O3HaKomJieHHEe C¢ Koyuiekuuamu «Hedte» u
«Yromp», ¢ oOpa3namMu IUIaCTMAcC, KAay4yKOB U DPE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YTJIEBOJOPOAOB M raJOr€HIIPON3BOJHBIX YIIEBOAOPOIOB.



Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHUS

[IpenenbHble oqHOAaTOMHBIE CUPTHL.. CTpoeHUE MoOJIeKyd (Ha INpUMEpEe METaHojda U
stanona). ['omonoruueckuii psig, odmas Gpopmyna, u3oMepus, HOMEHKJIATypa U KJIaCCH(PHUKAIINS.
Ou3nyecKkue CBOICTBA NPEICIBbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOIHBIC CBSI3U MEKIY
MOJIEKYJIaMH CITUPTOB. XUMUYECKHE CBOMCTBA: PEaKIIMK 3aMEIICHUS, IETUAPATALINH, OKUCIICHUS,
B3aMMOJICICTBHE C OPraHUYECKUMU U HEOpraHMYECKUMHU KucioTamu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE cnupThl. JlelicTBHe 3TaHONA W METaHoJIa Ha opraHu3M uejoBeka. CrocoObl
MOJIyYEHUs U MPUMEHEHHE OJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upel, HOMeHKIaTYpa U u3oMepusi. OcoOeHHOCTU PUINUECKUX U XUMHUYECKHX
CBOWCTB.

MHOroaToMHbI€ CIUPTHl - ITHICHTIUKONb U THIEepUH. DU3HYECKHEe U XUMHYECKHE
CBOICTBA: pEaKIUu 3aMENICHUs, B3aUMOJCWCTBHE C OPraHUYCCKUMH W HEOPraHHMYECKUMU
KHCIIOTaMH, KaueCTBEHHAs PEaKIUsi Ha MHOTOATOMHEIC CIUPTHL. [IpeacTaBiieHne 0 MeXaHH3Me
peakiuii HykieopuIbHOTrO 3amenieHus. JleiictBue Ha opraHusM yenoBeka. CrocoObl MoyueHus
U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbI, B3AUMHOE BIUSHUE THIPOKCOTPYIIIBI M OEH30IBHOTO SIpa.
Ouznyeckue cBoicTBa (penoma. OCOOCHHOCTH XUMHYECKHX CBOWCTB (eHona. KadecTBeHHbIE
peakuuu Ha ¢eHon. ToxcuyHOCTh ¢eHona. CrocoObl TOMydeHHS W NpUMeHeHue (eHoa.
denonopManbaeTHAHAS CMOJIA.

KapOonunbHbie coenMHEHUS — albJACTUIBI W KETOHBI. DIJIEKTPOHHOE CTPOCHHUE
KapOOHMIIBHON Tpymmbl. ['OMOJOrHYecKre psabpl albICTHAOB M KETOHOB, oOmias ¢opmyna,
u3oMepuss ¥ HoMeHkiaTypa. dusmyeckue CBOWCTBAa ajabJAECTUAOB M KETOHOB. XHUMHUYECKHE
CBOICTBa albJErHJIOB U KETOHOB: peakuuu mnpucoequHeHus. IIperncraBieHne o MexaHU3Me
peakiuit HykieoQpuiIbHOro npucoeauHeHus. OKUCIEHUE anbAeru0B, KaueCTBEHHbIC PeaKIINH Ha
anpaeruabl. CocoObl MOTy4YeHHs U IPUMEHEHHE albJIETHI0B U KETOHOB.

OAHOOCHOBHBIE TIpefeNbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS MOJIEKYI
KapOOHOBBIX KuCHOT. M3omepus u HOMeHkiaTypa. dusmyeckue CBOWCTBA OJHOOCHOBHBIX
MpeaeNbHBIX KApOOHOBBIX KUCIIOT. BOAOpOIHBIE CBSA3H MEXKIY MOJIEKYJIaMH KapOOHOBBIX KUCIIOT.
XVWMHUYECKUE CBOMCTBA: KUCIIOTHBIC CBOWCTBA, PEAKIUsS ATEPUDUKANNU, PEAKIIHNH C YIaCTHEM
YIII€BOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHCJIOTHL. [loHsTHE O
MPOU3BOJIHBIX KapOOHOBBIX KHCIOT - CIOXKHBIX 3(Upax, aHTUAPUIAX, TaJOreHaHTUIPUIAX,
amMuaax, HuTpuiax. Muoroo6pasue kapooHOBBIX KUCTIOT. OCOOEHHOCTH CBOWCTB HEMPEAETbHBIX
U apOMATUYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KUCIIOT, THIPOKCHKAPOOHOBBIX KHUCIIOT.
[IpencraBuTenu BBICHINX KAapOOHOBBIX KHCIOT: CTEapUHOBAs, MAIBMHTHHOBAs, OJICMHOBAS,
JIMHOJIEBAs, IMHOJIEHOBAs KUCIOTHL. CrIOCOOBI MOJTy4eHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusie 3¢upbl. 'omomornueckuii psia, odmas Gopmyia, nu3omMepusi 1 HOMEHKJIATypa.
DuU3nYeCcKre 1 XUMUYECKHE CBOMCTBA: TUIIPOJIN3 B KUCIION U IEJTOYHOU Cpelie.

Kupsl. Ctpoenue, ¢puznyecKkue U XMMHUYECKHE CBOMCTBA HUPOB: THAPOIIU3 B KUCIOU U
nienouHoi cpeae. OcCOOEHHOCTH CBOWMCTB KUPOB, COJEPKAIINX OCTATKH HETPEACTbHBIX KHUPHBIX
KkucnoT. JKupsl B mpupoe.

Mpbiia Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, WX Momwinee neictBue. Ilonstue o
cuHTeTHYeCKUX Moromux cpenctBax (CMC).

OO6mast xapaktepuctuka yriaeBofoB. Kiaccudpukamms yrieBogoB (MOHO-, IH- |
noymmcaxapuael). MoHocaxapuapl: TJIOKOo3a, (PyKTO3a, Tajakrosa, pubo3a, Ie30Kcuprbdo3a.
®du3nyeckue CBOMCTBA M HaxoxkiaeHue B mpupoae. PotocuHTe3. OnTUueckas H30MEpHsl.
Konbuaro-tienHas TayroMmepusi Ha MpUMepe MOJIEKYJIbI TIIOKO3bI, pOeKnu Xeyopcea, a- u ft-



aQHOMEpHI TJIIOKO3bl. XHMMHUYECKHE CBOWCTBA TJIOKO3bl: PEAKLIHUU C YYaCTHEM CIHUPTOBBIX U
QIBJETUAHON TPYII, CIUPTOBOE M MOJOYHOKHCIOE OposkeHue. llpumeHeHue rimoko3bl, €&
3HaUEHUE B JKU3HEIEATEIBHOCTH OpraHumsma. Jlucaxapupapl: caxapos3a, MajbTo3a U JIAKTO3a.
BoccranaBnuBarome M HEBOCCTAHABIMBAWOIIME JUcaxapuiabl. [uaponus aumcaxapuios.
Haxoxnenue B nmpuposne u npumeHenue. llomucaxapuzapl: kpaxmall, TJIMKOT€H W LEJUIHOJI03A.
CtpoeHre MaKpOMOJIEKYJI KpaxMaia, TITIMKOreHa U 1eJUT0103bl. Du3nyeckre CBOMCTBA Kpaxmana
U 1LIEJUTI0NIO3bl. XMMHYECKHE CBOMCTBA Kpaxmaja: FHMApOJIN3, KaUeCTBEHHAsl peaklus C HOIOM.
XUMHYECKHE CBOMCTBA LEJUIIONIO3bI: TUAPOIIN3, MOyueHue >PUpoB 1eiUtoi03bl. [lonarue o0
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN MIETK).

DKCTepUMEHTAIBHBIE METO/IBI H3YUEHUS BEIIECTB U UX MPEBPAIICHUN

PacTBOpUMOCTh pa3iaMyUHBIX CHMPTOB B BOJAE, B3aUMOJAEWCTBHUE 3TAHOJIA C HATPHUEM,
OKHCJICHUE 3TWJIOBOIO CIUPTa B albJErWJ] Ha PACKAIEHHOW MEIHOM IPOBOJIOKE, OKUCIICHUE
ATWJIOBOTO CIHUpPTa JAUXPOMATOM Kajusg (BO3MOXKHO HCIOJIb30BAaHUE BHUAEOMATEPUATIOB),
KaueCTBEHHBIC PEAKIMU Ha alubAeTubl (C TUAPOKCUAOM TuammuHcepebpa (1) u ruapoxcuaoMm
Memu (11)), peakuus riaunepuHa ¢ rugpokcuaom meau(11), XxuMudeckue CBOHCTBAa pacTBoOpa
YKCYCHOM KHUCIIOTBI, B3aUMOJIEHCTBHE pacTBopa TINIIOKO3bl ¢ ruapokcuaom menu(Il),
B3aMMOJICICTBHE Kpaxmalia ¢ HOJ0M, pelIeHHe IKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMaM «CIHPTHI U
denonby, «KapOboHoBbie KUCITOTHI. CIIOKHBIE YPHPBI».

A3oTcoepkaliie OpraHn4eckie CoeIMHEHUs

AMHUHBI — OpraHM4yecKHe IpOW3BOAHBIE ammuaka. Kiaccudukanus aMHHOB:
anpaTUYecKue U apoMaTHYECKHe; MePBUYHBIC, BTOPUYHbBIE U TpeTHuHble. CTPOCHUE MOJIEKYIL,
oOmrast ¢opmyna, u3omMepus, HOMEHKIAaTypa U (pusmdeckue CBONMCTBA. XUMHYECKOE CBOMCTBA
anudaTUyecKuX aMUHOB: OCHOBHBIE CBOWMCTBA, alKMIMPOBAHWE, B3aHMMOJCHCTBHE MEPBUYHBIX
aAMUHOB C a30TUCTON KUCI0TOM. COoNM amKuIaMMOHUS.

AHWINH — peICTaBUTEh AMUHOB apoMaTHueckoro psna. CtpoeHue aHuianHa. Bzanmnoe
BIUSTHUE TPYII aTOMOB B MolleKyie aHuinuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KauectBennsle peakuuu Ha aHWIMH. CrocoObl MOJMY4YEHHs U TNPUMEHEHHE alu(paTHUYeCKUX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

Amunokucinotel. Homenknatypa u  uszomepus. OrtaenbHble MpeACTaBUTENH — a-
AMUHOKUCJIOT: TJIMIMH, alaHUH, (DeHUJIaJIaHuH, CEpUH, IIIyTaMUHOBAasI KUCJIOTA, TU3UH, [IUCTEHH.
OnTuueckass wu30Mepusi aMUHOKUCIOT: D- u L-amuHOKHCIOTHL. @DuU3WYEecKHe CBOWCTBA
AMUHOKHUCIOT. XHMHUYECKHE CBOWCTBA aMHUHOKHCIOT KaK aM(OTEpHBIX OpPraHMYECKHUX
COCMHEHUH, peaknus MOJUKOHJCHCAlluM, OoOpa3oBaHUE MENTHIHOM cBsA3HM. buomormueckoe
3HaYeHHe aMMHOKHUCIIOT. CHHTE3 U THPOJIN3 NENTUIOB.

benxu kax mpupomnHble mosmMephl. [lepBUYHAs, BTOpHYHAS W TPETHUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: THAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

[TonaTHe 00 a30TCOAEpPKANINX TETEPOIMKINISCKUX COSAWHEHUSX. [[MpUMUIMHOBBIE U
ypUHOBBIE OCHOBaHUs. HyKiIenHOBBIE KUCIIOTHI: COCTaB, CTPOEHUE U OHOJIOTHYECKast POJib.

DKCrepuMEHTAIbHBIE METO/IbI H3yUeHUS BEIIECTB U UX MPEBpAIEHU

PactBopenue 6enkoB B BOfe, IeHATypalus OEIKOB IMPU HarPEeBaHUU, [IBETHBIC PEaKIIUU Ha
Oenku, pelieHHe SKCIePUMEHTANBHBIX 3a/ad M0 TeMaM «A30TCOJepiKallie OpraHuYecKue
coenuHeHUs» U «Pacrno3HaBaHue OpraHMYECKUX COSAMHEHUI.

BricokoMonekynsipHble COSMHEHUS

OcCHOBHbIE TOHSTUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COCAMHEHUN: MOHOMEp, IMOJHMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEpPHU3alUH, CpPeIHsAs MoyeKyasipHass macca. OCHOBHBIE



METOJIbl CHHTE3a BBHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN - MOJIMMEpU3alus U MOJUKOHACHCALUS.
[IpeacraBienre O CTEPEOPETyIIPHOCTH U HAAMOJEKYISIPHOU CTPYKType MOJHMMEPOB,
3aBUCHUMOCTDH CBOMCTB MOJMMEPOB OT UX MOJIEKYISIPHOTO U HAIMOJIEKYJIIPHOTO CTPOCHHS.

[Tonumepuslie MaTepuabl. [TnacTmaccel (MOMUATHUIIEH, MOJIUTIPOTTUIIEH,
MOJIMBUHUJIXJIOPUI, MOJIUCTUPOJT, MOJIMMETHIIMETAKPUIIAT, MOJIMKAPOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepaboTka MiacTHKa.

DnactoMepbl: HaTypalbHBIH KaydyK, CHHTETHYECKHEe Kaydyyku (OyTalneHOBBIH,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HatypasibHble (XJIOMOK, HIEPCTh, MIENTK), HICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKUE (KaIpPOH U JIABCaH).

[Tonmumepsl  crnenuanbHOrO HazHadeHHWs (TEQUIOH, KEBJap, AIIEKTPOIPOBOIAIINEC
MOJIMMEPBI, OMopa3aaraeéMbie MOJIUMEPHI).

DKCIEepUMEHTAIBHBIE METObI U3YyUEHUS BEIIECTB U UX MIPEBPAILICHUMA

O3zHakoMJieHHE € OOpa3lamMu MPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcc,
Kay4yKOB, peLICHHE SKCIepUMEHTANbHBIX 3aJady 1o Teme «Pacmo3HaBaHue macTtMace u
BOJIOKOHY.

PacuérHrble 3amaun

Haxoxaerne MoJeKyJIsipHO# (hOPMYITBI OPraHUIECKOTO COSTUHEHUS 10 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXIACHUE MOJEKYJISIPHOH (OpMYJbl OPraHUYECKOTO
coeuHEeHus 1o Macce (00BEMY) MPOTYKTOB CTOPaHHUS, TIO KOJIMYECTBY BelecTBa (Macce, 00bEMY)
MPOJAYKTOB PEAKIUU W/WIM HWCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (HOPMYIIBI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJTy4YeHUS,
onpeieJIeHUe A0JIU BbIX0a NPOAYKTa PEaKIUU OT TEOPETHUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U

Peanuzamus MexnpenMeTHBIX CBSI3€M MpU U3ydyEeHUH opraHnyeckoi xumuu B 10 kmacce
OCYIIECTBIISIETCS 4Yepe3 HCIMOJIb30BaHHE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaKk U
MOHSTUHN, TPUHITHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAyYHBbIC TOHSTHS: SIBIIEHWE, HAy4YHBIM (akT, TUIOTE3a, Teopus,
3aKOH, aHaJIW3, CHUHTE3, KiaccuduKaius, HaOJIOJCHHE, H3MEpPEHUe, HKCIEPUMEHT, MOJICIb,
MOJIEJTUPOBAHUE.

®dusnka: marepusi, aTOM, 3IJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYla, HHEPreTUYECKHU
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHUE BELIECTBa, (PM3WYECKUE BEITHYUHBI,
€MHULIBI U3MEPEHUs1, CKOPOCTb, SHEPTHs, Macca.

buonorus: xierka, opraHu3M, 3KocucTeMa, Ouocdepa, MeTaboINU3M, HACTIEACTBEHHOCTD,
aBTOTPO(HBIM U TETepOTPO(PHBIA THUII TUTaHUSA, OpoxeHue, (OTOCHHTE3, AbIXaHWE, OENKH,
YTJIEBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadus: mone3npie HCKOMAEMBbIE, TOTUTHBO.

TexHOMOTHA: MUIIIEBHIE TPOYKTHI, OCHOBBI PAIMOHAIIBHOTO MUTAHUSI, MOIOIIIE CPEJICTBA,
MaTepHuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

@I'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yjibTaTaM OCBOCHHS OOYYarOIIMMUCS
IporpaMM CpeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuyHo-meTronnyeckoii OCHOBOW [Uisi pa3paldOTKU IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
IpOrpaMM CpeAHEro o0IIero 00pa3oBaHus SIBISETCS CUCTEMHO-AESTEIbHOCTHBIHN MOIXO/.



JIMYHOCTHBIE PE3VJIBTATDBI

B cooTBeTcTBUH C CHCTEMHO-IAEATEIIBHOCTHBIM IOJXOAOM B CTPYKTYPE JUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeIMeTa « XMMUS» Ha YPOBHE CpeIHEro o011ero 00pa3oBaHus BbIIEICHbBI
CJEYIOLINE COCTABISAIOIINE:
® 0CO3HaHHE O0YUYAIONTUMUCS POCCHICKON IPaKTaHCKOW UACHTUYHOCTH;
® TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEICIICHHIO;
® HaJIUYUE MOTUBALUU K 00YyUEHUIO;
® IICJICHAINPABIICHHOE PA3BUTHE BHYTPEHHUX YOCKIECHUH JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

® TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH
LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMH, NIPUCYIIMMHU LEJIOCTHOW CUCTEME XHMHUYECKOTO
o0pa3zoBaHus;

® HAIMYUE MTPABOCO3HAHUS IKOJIOTHYECKON KYJIBTYPhl H CIIOCOOHOCTH CTaBHUTh IEJIA U CTPOUTH
JKU3HCHHBIC TIAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHMS IMpeaMeTa «XUMHUs» JIOCTUTaloTCd B €IUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUM C TYMaHHUCTHUYECKHMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHIICKOIO
IrpaKAaHCKOro o00IIecTBa, MPUHATHIMA B OOINIECTBE HOPMAMHM M TPaBUJIAMU MOBEACHUS,
CIOCOOCTBYIOIIMMHM TIPOIIECCAM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOT'O CTAaHOBJICHUS
JTUYIHOCTH 00YYArOIINXCSI.

JIn4HOCTHBIE PE3yNAbTaThl OCBOCHUSA MpeaMeTa «XUMHSI» OTPaKaOT CPOPMUPOBAHHOCTH
OTbITa [TO3HABATEIBHON U MPAKTUYECKOMN JesATeIbHOCTH 00y4aroUMXcs B MpoLEecce peaan3alun
00pa30BaTeNbHOM 1eATEIbHOCTH, B TOM YHCJIE B YaCTH:

1. rpakIaHCKOTO BOCTIUTAHUS:

® OCO3HAHUSA O0YYAIOUTUMHUCSA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSAJIKY;

® [IPEACTABJICHUS O COLMAIBHBIX HOPMAax M MpaBUjaX MEXJIWYHOCTHBIX OTHOILIEHUU B
KOJIJIEKTHUBE;

® TOTOBHOCTH K COBMECTHOM TBOPUYECKOM NEATEIBHOCTH MPHU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

e CrocOOHOCTH MOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U apTyMEHTHI APYTHX
MIPY aHAJIKM3€ Pa3INYHBIX BUIOB YUYEOHOU IeATeIHbHOCTH;

2. TaTPUOTHYECKOTO BOCIIUTAHUS:
® I[ICHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEJUI0 OTeUYeCTBEHHOMU
XUMUU;
® YBAXKEHHUS K IpOILIECCYy TBOPYECTBA B OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHMS
XUMHH, OCO3HaHHsI TOrO, 4YTO JOCTH)KEHHUS HAyKd €CThb pe3yibTaT IMTEIbHBIX
HaOJI0/IeHUH, KPOIOTIUBBIX IKCIEPUMEHTATBHBIX IOMCKOB, IIOCTOSIHHOTO TPY/AA YUYE€HBIX U
MIPaKTUKOB;
e yHTEpeca M II03HABATEIbHBIX MOTHBOB B IIOJYYEHUM M IMOCIEAYIOLIEM AaHAIU3e
MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;
3. TyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:
® HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IOBEICHUS;
® CIOCOOHOCTH OLIEHUBATh CUTYAIlUH, CBSI3aHHBIE C XMMUYECKUMU SIBICHUSMH, U IPUHUMATD
OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO ~-HPABCTBEHHBIE HOPMBI U LICHHOCTH;



TOTOBHOCTH OLICHUBATH CBOE MOBEAEHHUE M IIOCTYNKH CBOHUX TOBAPHILEH C MMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;

. 3CTCTUYCCKOI'O BOCIIMTAHH A

ACTETUYECKOE OTHOLICHHE K MHUPY, BKJIIOYAs 3CTETHKY ObITAa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

HOHUMaHHE HMOLMOHAILHOTO BO3ACHCTBUS )KUBOW MIPUPOBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAaMOBBIPAXCHMIO B Ppa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHHUE IPOSBIATH
Ka4yecTBa TBOPUECKOW JIMYHOCTH;

. GU3UYeCKOro BOCIUTAHHSA, (OPMUPOBAHUS KYJIBTYPHl 3J0POBbS M 3MOIMOHAIBLHOTO
OyraromosTydusi:

NOHWMAaHHS IIEHHOCTEH 3/JI0pOBOrO W 0O€30MacHOro oOpasza KH3HH, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3MYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;
coOirofcHus MpaBuil 0e30MacHOro OOpalieHHus ¢ BEIIECTBAMH B OBITY, TOBCEIHEBHOM
J)KU3HU U B TPYJOBOM JIEATEIBHOCTH;

NOHMMAaHHS LEHHOCTH TMPaBWJ WHIUBUAYAJILHOTO W KOJUIGKTMBHOTO 0€301acHOrO
MOBEJICHUS B CUTYAILUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMSI TOCIICJACTBUN M HENPHITHS BPEIHBIX MPUBBIUCK (YHOTPEOJICHUS aJIKOTOJIS,
HApKOTHKOB, KypEHHSI);

. TPYAOBOI'O BOCIIMTAHUA:

KOMMYHUKaTUBHOW KOMIIETEHTHOCTH B Yy4€OHO-MCCIIEI0BAaTEIbCKOW JIEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYrUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTHE B PEIICHUHM NPAKTUYECKHUX 3a4a4 COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY H3Yy4eHHIO Mpodeccuil pa3nuyHOro pojia, B TOM 4YHUCIE Ha
OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHUM 110 XUMUU;

YBaX€HUS K TPYAY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYI0BOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MHANBUAYAIBHON TPaeKTOPUU 00pa3zoBaHus, Oyaymieit
npodeccun M peanu3aluu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I11eCTBa;

. OKOJIOTHYECKOI'O BOCIITMTaHUA:

HKOJIOTMYECKH I[€JIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJAE, KaK UCTOUHUKY CYIIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUS TJI00ANTBHOTO XapaKTepa KOJIOTMUECKUX MPOOJieM, BIUSHUS SKOHOMHYECKHX
MIPOLECCOB HA COCTOSIHUE NTPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOAMMOCTH HMCIOIB30BAHMS JOCTHKEHUN XUMHUH JIJI PEIICHHUS BOIIPOCOB
PallMOHAIBHOTO TPUPOJIOTIOIB30BAHNS;

AKTUBHOI'O HENPUATUS ACHUCTBUM, NPUHOCAIIMX BpEI OKPYXKAIOLIEH NPUPOIHOU cpene,
YMEHHUS MPOTHO3UPOBATH HeOIaronpusiTHhIC DKOJIOTUYECKHE MOCIIEACTBUSA
MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBpAIIATh UX;

HaJIM4usl Pa3BUTOTO DSKOJIOTUYECKOTO MBILLICHHS, SKOJOIMYECKOW KYJIbTYpBI, OIIbITa
JIEATENIbHOCTH JKOJIOTHYECKOW HANpPaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCA HMH B
MO3HABATENIbHON, KOMMYHUKATUBHON U COLIMAJIBLHOW IMPaKTUKE, CIOCOOHOCTH U YMEHHUS
AKTUBHO MPOTHUBOCTOSTH UJICOIOTUU XeMOhoOuu;

. ICHHOCTH HAYYHOI'O ITO3HAHUS:

c(OPMHPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3sBUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH;



® TIOHMMAaHUS CHeNU(PUKA XUMUU KaK HAyKW, OCO3HaHHs €€ ponu B (OPMUPOBAHHUU
palMoOHaIbHOIO HAYYHOTO MBIIIICHHUS, CO3/JaHUU LIEJOCTHOTO MpPEACTaBICHUS 00
OKPYKalIlleM MHUPE KaK O €JUHCTBE IPUPOJbI U 4YEJIOBEKAa, B MO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH mpo0aeM COXpaHeHuUsl IPUPOTHOTO PAaBHOBECHS;

e yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUU JUISI COBPEMEHHOW IMBWIM3AIMH: B €6
T'YMaHUCTUYECKOW HAIIPaBIEHHOCTH U BaXKHOM POJIU B CO3JJaHUH HOBOM 0a3bl MaTepualbHON
KYJBTYpBl, PEIICHHH TJI00AJBHBIX MPOOJIEM YCTOHYMBOTO pPAa3BUTHS YEIOBEYECTBA -
CBIPBEBOI, PHEPreTUYECKOM, MUIIEBOM M HKOJIOTHYECKOM O€30MacHOCTH, B Pa3BUTHH
MEAMIIMHBI, 00€CIIEYCeHUH YCIOBHM YCIIEITHOTO TPYAa U SKOJIOTHUECKU KOM(POPTHOU KU3HH
Ka)KI0r0 4JieHa OOIIeCTBa;

® CCTECTBCHHO-HAy4YHONM TIPaMOTHOCTH: IIOHMMAaHMS CYIIHOCTH METOJOB ITO3HAHWI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH UCIIOIB30BATh MOJTydaeMble 3HAHUS
JUIsL aHalu3a U OOBSICHEHMs SIBJICHUI OKPYXAlOUIEro MHpa U HPOUCXOASIIUX B HEM
U3MEHEHHH, YMEHUS JlelaTh 0OOCHOBAaHHBIE 3aKIJIOYCHHS Ha OCHOBE HAYyYHBIX (DAaKTOB U
MMEIOIINXCS JAHHBIX C LENbIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

® CIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XUMUUECKHE 3HAHUS JIJIsl PEeLIeHUs MpooieM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

® UHTepeca K MO3HAHMIO U UCCIIEI0BATEIbCKON AEATENbHOCTH;

® TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHHIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUM IO XMMUHW B COOTBETCTBHUHM C >KM3HCHHBIMU
NOTPEeOHOCTSIMU;

® UHTepeca K 0COOCHHOCTSIM Tpy/ia B pa3Nu4HbIX cepax npodeccrnoHalbHOM e TeNbHOCTH.

METAIIPEIMETHBIE PE3VJIbTATDI

MeTaHpe,I[MeTHHe pPE3YyIbTaTbl OCBOCHUA yqe6Hor0 npeameTa «XUMHS» Ha YPOBHE

cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBbIe I (OPMHUPOBAHMS MHPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCIUTUIMHAPHBIC
(MeXTmpenMeTHbIe) OOIIeHaYyYHbIE MOHATHS, OTPAKAIOUINE I[EJIOCTHOCTh HAYYHOW KapTHUHBI
MHUpa ¥ CHEIU(PUKY METOJIOB MO3HAHUS, UCTIOIL3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus,
BEIICCTBO, JHEPTUs, SBICHHUE, MPOIECC, CHUCTEMa, HAyJIHBIA (DAaKT, TPUHIUI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIEI0BaHNE, HAOIOJICHNEe, H3MEPEHUE, IKCIIEPUMEHT U
JpyrHue);
YHUBEpCAIbHbIC YUeOHbIe NeHCTBHs (ITO3HABATEIbHbBIE, KOMMYHHKATHBHBIC, PETYJISTUBHBIE),
obecrieunBarone  ¢GopMupoBaHue (DYHKIMOHATBHOW TPaMOTHOCTH H  COITMATBHOU
KOMITETCHITH 00y4JaroIInXCs,
CIIOCOOHOCTh ~ OOydYarolMxXcs  HUCIONIB30BaTh  OCBOCHHBIE  MEXKIUCIUIUIMHAPHBIE,
MHPOBO33PEHUYCCKUE 3HAHWUS W YHUBEPCATbHBIC Y4YeOHBIC JEHCTBUS B TO3HABATCILHOU M
COIIMAIbHON ITPAKTHKE.

MeTanpeMeTHBIE Pe3yJIbTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCAIBHBIMH YUCOHBIMU

MMO3HABATCIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIIATUBHBIMHA JEUCTBUSIMU.

TIO3HABATEJIbHBIE YUEBHBIE JIEMCTBUS

baszoseie ba3zoseie Pabora ¢ unpopmanueit
JIOTUYECKHE IEUCTBUS HCCIIEI0BATEIbCKUE
NEUCTBUA




CaMOCTOSITENILHO (hOPMYIHPOBATH
U aKTyaJlu3UpoBaTh IMpodiIeMmy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OIpEENATh LENHU JEATENbHOCTH,
3a/aBasi mapaMeTpbl U KpPUTEPUU
UX  JIOCTHOKEHUS,
pe3ynbrarbl  JAEATEIbHOCTH  C

IIOCTaBJICHHBIMHU LECIISIMU,

COOTHOCHUTH

HCIIONIb30BaTb IIPM  OCBOCHUU
3HAaHUM TNPUEMBI  JIOTHUYECKOTO
MBIIIUICHHUS - BBIJIEIISTh

XapakTepHbIC NPU3HAKU IMOHATHI
Y YCTAHABJIMBATh UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE
MIOHATUSA JUIS
OTJENbHBIX (DaKTOB U SBICHUM;

BBIOMpATh OCHOBAHUS U KPUTEPUU

00BSICHEHUS

JUIS KJIAcCCU(UKAIMU BEIISCTB U
XMMHYECKHX PEAKLIHIA;
YCTaHaBIIMBATh MPUYHHHO-

CICACTBCHHBIC CBA3U MCKOY

HU3YYaCMbIMHU SBJIICHUAMU,

CTPOUTH JIOTMYECKUe
paccyxaeHus (MHIyKTUBHBIE,
JNeNyKTUBHBIE, 10 aHAJOTHH),
BBISIBJISITH ~ 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B
paccMarpuBaeMbIX SIBIICHUSX,
dhopmynupoBarhb BBIBOABI U
3aKJIIOYCHHUS;

MIPUMEHSITH B MPOIIeCCe MO3HAHUS,
HCIONIb3YEeMbIE B XUMHUH
CUMBOJIMYECKHE (3HaKOBBIE)
MOJIEIH, peoOpa3oBbIBaTh
MOJICTIbHBIE ~ TIPEICTABICHHUS -
XUMUYECKHH  3HaK  (CHMBOJM)

JlIeMEeHTa, XUMHudeckas (popmyia,
ypaBHEHHE XHMHUYECKOW peakiuu
-  TpU  peleHuH  y4eOHBIX
MO3HABATENLHBIX U MPAKTUYECKUX
OPUMEHATh  Ha3BaHHbIE
MOJIeTIbHBbIE TPEACTaBICHUS JUIs

3aj1ady,
BBISIBIICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U
XUMHYECKHUX PEAKIUM.

BJaJIETh OCHOBAMHU METOJIOB
HAy4HOTO MO3HAHUS
BEIIECTB M  XUMHYECKUX
peakum;

hopmynupoBarhb
3aa49u

HCIIO0JIB30BaTb

mead u
HCCIEA0BaHuA,

MOCTaBJICHHBIC u
CaMOCTOSITEIILHO
chopMyIHpOBaHHBIC
BOTIPOCHI B KauecTBe
HHCTPYMEHTA TIO3HAHUSA H

OCHOBBI ISl JOPMHUPOBAHUS

TUIOTE3bl 1O  MPOBEpKE
MIPaBHJIBHOCTH
BBICKA3bIBAEMBIX CY)KICHUM;
BJIQJIETh HaBbIKAMH
CaMOCTOSITEIILHOTO
TJITAHUPOBAHUS u
MPOBEICHUS  YUYEHUUYECKHUX
9KCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHUS

Ha6J'II-OI[aTB 3a X0O0M
mnponecca, CaMOCTOATCIIBHO
MIPOTHO3UPOBATH €ro

pe3ynbrar, (QOopMyIHpOBATH

0000IIeHNT W  BBIBOJIBI
OTHOCHUTEJILHO
JIOCTOBEPHOCTH PE3yIbTaTOB
HCCIIEIOBAHMS, COCTaBIIATh
00OCHOBAHHBII OTYET O
MpOJIeIaHHOM pabore;
npuoopeTaTh OIIBIT
YYEHUYECKOU
HUCCIIE0BATEILCKOU "

MPOEKTHON  JEATEIbHOCTH,
MPOSIBJISITH  CIIOCOOHOCTh |
TOTOBHOCTh K
CaMOCTOSITEIBHOMY TOUCKY
METOZI0B perieHus
MPAKTUYECKUX
MIPUMEHEHUIO

3aja4,
Pa3IMYHBIX
METOJ0B ITO3HAHUSL.

OpPUEHTHUPOBATHCS B
Pa3NIMYHBIX ~ MCTOYHHUKAX
uHpopmaruu  (HaydyHO -
NOMyJIsSIpHasl ~ JInTeparypa
XHUMUYECKOTO COJICPKAHNS,
CIIPaBOYHBIE nocoowus,
pecypchl Wutepuera),
aHaTN3UPOBATh
UHPOPMAITUIO Pa3INIHBIX
BUJIOB u bopm
NpeCTaBICHUS,
KPUTHYECKH OLICHUBAThH €€
JIOCTOBEPHOCTh u
HETPOTUBOPEUNBOCTB;
bopMyarpoBaTh  3ampoCkhl
U TPUMEHATH Pa3IMYHBIC

METO/bl IpH IOUCKE U
orbope uHpOpMaIuH,
He00X0UMOM JUIs
BBINOJIHEHUS y4eOHBIX
3a7a4 OITPENIEIIEHHOTO
TUIIA,

npuodperarhb OIIBIT
UCIIOJIb30BaHUS
MH(}OpPMaIIMOHHO-
KOMMYHUKaTHBHBIX

TEXHOJIOTHH W Pa3INIHBIX
IIOMCKOBBIX CHUCTEM;
CaMOCTOSITEJIbHO
BbIOMpPATh  ONTHUMAJIbHYIO
bopmy MIPEICTABIICHUS
uHpOpMaLuU (cxeMsl,
rpaduku, JiarpaMMbl,
TaOMUIBI, PUCYHKH U
ApyrHe);

UCMONb30BaTh  HAy4YHBIN
A3bIK B KaUE€CTBE CpPEACTBA
npu paboTe ¢ XUMUYECKOU
nH(popMaueil: TpUMEHSTh

MEXITPEIMETHBIE
(puznueckue "
MareMaTu4ecKue) 3HaKu U
CHUMBOJIBI, bopMyIbl,
aO0peBuarypsl,
HOMEHKJIATYpY;
UCIIOJIb30BaTh "
npeoOpa3oBHIBATh

3HaKOBO-CHUMBOJINYCCKUC
CpEACTBA HAINIAAHOCTH.




KOMMYHHKATHUBHbBIE YHUBEPCAJILHBIE YUEBHBIE JIEMCTBUS:
3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbl B XOJ€ IUAora W/MIM TUCKYCCHH,
BBICKAa3bIBaTb HJCHU, q)OpMYHI/IpOBaTB CBOUM TPCAJIOKCHHA OTHOCUTCIIBHO BBIIIOJIHCHUA
MPEJI0KEHHON 3a1a4H;

BBICTYNaTh C TMpEe3CeHTalueld pe3yJabTaToB I[O3HABATEIbHOM JESATENbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIbHO HJIM COBMECTHO CO CBEPCTHHKAMH TPU BBIIOIHEHUH XHUMHUYECKOTO
SKCIEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB H3y4aeMbIX BEIECTB,
peanuzanuy y4eOHOro npoexkTa u (popMyaupoBaTh BHIBOABI MO pe3yabTaTaM MPOBENEHHBIX
WCCJICIOBAHMIA ITyTEM COTIIACOBAHMSI TIO3UIIUN B XOJI€ OOCYKICHUS U 0OMEHA MHCHUSIMH.
PEI'YJISITUBHBIE YHUBEPCAJIbHBIE YUEEHBIE JITEUCTBU S
CaMOCTOSITEJIbHO IUTAHUPOBAaTh M OCYIIECTBJISATH CBOK [MO3HABATEIBHYIO JACSTEIBHOCTD,

ompenensis €€ ey W 3a/laud, KOHTPOJIMPOBATh U MO Mepe HEOOXOAMMOCTU KOPPEKTHUPOBAThH
npeyiaraeMblii aNropuT™ JSHCTBHUI MPU BBHIMOTHEHUH YU€OHBIX M HUCCIIEOBATEIbCKUX 3a]1ay,
BbIOMpaTh Hanbosee 3(EeKTUBHBIN c1OCcO0 UX PEelIeHHs ¢ y4ETOM MOJTYyYeHUsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIHIX;

OCYIIECTBJIATh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HA OCHOBE CaMOaHajIN3a U CAMOOLICHKH.

I[MPEAMETHBIE PE3VYJIBTATHI

[IpenMeTHble pe3yibTaThl  OCBOCHMUS IporpaMMbl 1O XUMHHU Ha
yrayOIEHHOM YPOBHE Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHUs BKIFOYAIOT CHICITU(PUICCKHIE IS
yueOHOro npeamera «XHUMHUs» HaydHble 3HAHUS, YMEHHUSI U CIOCOOBI JEHCTBUM 10 OCBOEHHUIO,
UHTEpIpeTalry 1 MpeoOpa3oBaHUI0 3HAHUH, BU/IbI AEATEIBHOCTH MO TOJIYYEHUIO HOBOTO 3HAHUS
U MIPUMEHEHMIO 3HAHWM B PAa3JIMYHBIX YUYEOHBIX CUTYaLUAX, a TAKXKe B pPeaJbHBIX >KU3HEHHBIX
CUTyallusX, CBA3aHHBIX C XMMHEW. B mporpamMme o XHUMUU TPEIMETHBIE PpE3YJIbTATHI
IIPEJICTABIICHBI 110 TOAaM U3y4YEHHUS.

[IpenMeTHBIE pe3ybTaThl OCBOECHUS Kypca «OpraHudecKasi XuMUs» OTPaXaroT:

e c(opMHUPOBAHHOCTH TMPEJICTABICHUH O XMMHYECKOH COCTaBIISIONIEH €CTeCTBEHHO-HAyYHOMH
KapTUHBI MUpa, POJIY XUMHUH B MTO3HAHUU SIBJICHUN MPUPOJBI, B (GOPMUPOBAHUM MBIIIJICHUS U
KYJbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHONM T'PaMOTHOCTH, HEOOXOIUMOHM Ui pelleHus
MPAKTUYECKUX 3a/lad M 3KOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3/10POBBIO U
MIPUPOAHON CpeliE;

® BJAJICHUE CUCTEMOM XMMHYECKHMX 3HAHUI, KOTOpas BKIKOYAECT: OCHOBOIOJATAIOIINE TOHATHUS
— XUMHUYECKHM 3JIEMEHT, aTOM, 3JIEKTpPOHHas 000J04YKa aroma, MOJIEKYyJa, BaJIEeHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasl), MOJb, MOJSIpHas Macca, MOJISIpHBIH O0O0BEM, YIJIEpOAHBIN  CKEJET,
GbyHKIMOHAIbHAS TpyMa, paguKkai, U30Mepus, U30Mephbl, TOMOJIOTHUYECKUM Psi/i, TOMOJIOTH,
YIIEBOAOPOABI, KUCIOPOJ U a30TCOAEPKALLUE COEANHEHNS, MOHOMED, MOJIMMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHs); TEOPUHM M 3aKOHBI (TEOpHs CTPOCHUSA
opranvueckux BemectB  A.M. bBytnepoBa, 3aKOH COXpaHEHHS MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMHHU; MHPOBO33PEHUECKHE 3HAHUS, JIEKAIINE B
OCHOBE IOHMMAaHHUS IPUUMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM;

® NIPEJCTaBICHHUE O MEXAaHU3Max XMMHUECKUX PEAKIUI, TEPMOJAMHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX MX IIPOTEKAHHUS, O B3aMMHOM BIIMSIHUU ATOMOB U IPYIII AaTOMOB B MOJIEKYJIaX
(MHIYKTUBHBIA M Me30MepHbIH 3¢ ¢exTsl, opuentantsl | u Il pona); ¢akromormueckue
CBEJIEHUSI O CBOMCTBAaX, COCTaBe, MOJIyY€HHMH U O€30IaCHOM HCIOJIb30BAHUU Ba)KHEHIINX



OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU NEATEIBHOCTH YelIOBEKa, OOIIMX Hay4YHBIX
NPUHIUIIAX XUMHYECKOTO TPOU3BOJICTBA (Ha MPUMEPE TPOU3BOICTBA METAHOJIA, IEPEPadOTKU
HeTH);

c(hOpMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEPHbIC MPU3HAKU MOHSITUN, YCTAaHABIUBATh UX
B3alMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOLIUE IIOHATHS IIPU ONUCAHUU COCTaBa, CTPOEHUS U
MPEBPALLEHUI OPraHUYECKUX COCAUHECHUI;

c(OpMUPOBAHHOCTh YMEHUN HCMOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JJISi COCTaBJICHHS
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJETHBIX) (QOpMyIl
OpraHMYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI COCTABIISATh YPaBHEHHS] XMMHUUECKUX PEaKLUUN U PaCKphIBaTh UX
CYIIHOCTh:  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUHA IOCPEICTBOM  COCTaBIICHUS
AJIGKTPOHHOTO OajaHca 3TUX pPeaKIHid, peakiuii MOHHOTO OOMEHa MyTEM COCTaBIICHUS WX
MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUI;

M3TrOTaBIMBATh MOJEIH MOJIEKYJ OPraHUYECKUX BEIIECTB JUISl MIUTFOCTPALIMM UX XUMUYECKOTO
U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHH yCTaHAaBIUBATh MPUHAMICKHOCTh HU3YYCHHBIX OPTaHHMUECKUX
BEIIECTB M0 UX COCTaBYy U CTPOEHUIO K OMPEeIEHHOMY KJIacCy/TpyIine, COeAMHEHUH, TaBaTh
UM Ha3BaHusg 1o cuctemaruyeckol HomeHkiatype (IUPAC) u npuBoauTh TpuBHUATIbHBIC
Ha3BaHMS JUISl OTHEJIbHBIX IIPEICTABUTENEH OpraHMYEeCKUX BELIECTB (ITUJIEH, alleTHJIEH,
TONYOJI, TJUIEPUH, OSTHICHTIUKONIb, (GeHoN, (opManbaeTu, aueTaabAeTHI, AaleToH,
MypaBbUHas KUCJIOTA, YKCYCHAsi KMUCIIOTa, CTEapUHOBAs1, 0JIEMHOBAS], AJIbMUTUHOBAS KUCIIOTHI,
[VIMLIMH, QJJaHuH, MajibTo3a, (PPyKTO3a, aHWJIMH, JUBUHWI, U30IPEH, XJOPOIPEH, CTUPOI U
JpyTHe);

c(OpPMUPOBAHHOCTh YMEHHSI ONPEAENATh BHUABl XUMHYECKOHW CBSI3U B OPraHUYECKUX
COEeIMHEHUAX (KOBaJeHTHAs U MOHHAsS CBA3b, O- U MI-CBS3b, BOAOPOIHAS CBS3b);
c(OpPMUPOBAHHOCTh YMEHUS TPUMEHSATH IIOJIO)KEHUSI TEOPHUH CTPOEHUS OpPraHMYECKUX
BemectB A.M. bytiiepoBa aiisi 00BSICHEHHS 3aBUCUMOCTHA CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOEHHE, (PU3NYECKHE U XUMUYECKHE
CBOICTBa TUMHMYHBIX MPEACTABUTENEH pa3IMYHBIX KJIACCOB OPraHUYECKUX BEILECTB: AJIKAHOB,
[UKJIOAJIKAHOB, AJIKEHOB, aJKaJUEHOB, aJIKWHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB,
aNbJIETU/IOB, KETOHOB, KapOOHOBBIX KHUCJIOT, MPOCTBIX M CIOXHBIX 3(PHUPOB, KHUPOB,
HUTPOCOECIMHEHUH W aMHHOB, AaMHUHOKHUCIOT, O€JKOB, YIJIeBOJAOB (MOHO-, IHU- U
MOJIMCAXapUAOB), WIUIIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXKIY HHMH ypaBHEHUSMU
COOTBETCTBYIOLIMX XMMUYECKUX PEAKIHi ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;
c(hOpMUPOBAHHOCTh YMEHHMSI IOATBEPKIATh HA KOHKPETHBIX MPUMEpax XapaKTep 3aBUCUMOCTH
PEaKIIMOHHON CIIOCOOHOCTH OPTraHMYECKHX COEAMHEHHUH OT KPaTHOCTH M THUIA KOBAJIEHTHOMN
CBsI3M (O - ¥ I-CBSI3U), B3AaMMHOT'O BIUSHUS aTOMOB M TPYIII aTOMOB B MOJICKYJIaX;
c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHUKHU YTJIEBOJOPOIHOTO ChIPhS (HEPTH,
IPUPOJIHBIN ra3, yroip), criocoObl ero nepepadoTKU U MPaKTUYECKOE IPUMEHEHHE MTPOTYKTOB
nepepadoTKy;

c(OpPMHPOBAHHOCTD BJIaJICHUS CUCTEMOI 3HAHUN O €CTECTBEHHO-HAYYHBIX METO/1aX IMO3HAHUS
— HaONIOEHUH, U3MEPEHUH, MOJICIUPOBAHUH, YKCIIEPUMEHTE (pealbHOM U MBICICHHOM) U
YMEHUS IPUMEHATh 3TH 3HAHUS;



c(OpPMHPOBAHHOCTh YMEHHUS IPUMEHITH OCHOBHBIE OIIEPALIUU MBICTUTEIBHON NESITETbHOCTH —
aHalM3 M CHUHTE3, CpaBHEHHE, OO0O0OLIeHHEe, CUCTEeMAaTH3alMi0, BBISBICHHE PUYHMHHO-
CJIEZICTBEHHBIX CBSI3€H — JUIsl N3YYEHUS CBOMCTB BELIECTB U XUMUUECKUX PEAKLIUM;
c(OPMHPOBAHHOCTh YMEHUI: BBISBIATH B3aUMOCBS3b XMMUYECKHX 3HAHUN C MOHATUSAMHU U
NPECTaBICHUSMH JIPYTHX €CTECTBEHHO-HAYYHBIX MTPEIMETOB /11 OoJiee

OCO3HAaHHOI'O TOHMMAHUS CYIIHOCTH MAaTepHaJbHOIO €AMHCTBA MHpPA, HCIOIb30BATh
CUCTEMHBbIE 3HAHMSI 110 OPTaHUYECKOW XUMHUU JUIsl OOBSCHEHUS U NPOTHO3UPOBAHUS SIBIICHUH,
UMEIOLINX €CTECTBEHHO-HAYUHYIO IIPUPOY;

c(OPMHUPOBAHHOCTb YMEHUI: IPOBOJUTH PACUYETHI 10 XUMUYECKUM (HOPMYJIaM U ypaBHEHUAM
XMMHUYECKMX PEAKUMH C HUCMOIb30BaHUEM (PHU3UYECKUX BEIUYMH (Macca, 00ObEM ra3os,
KOJINYECTBO BEIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJUUYECTBEHHON CTOPOHBI: pacuéThl
[0 HaxXOXJEHHI0 XHMHYECKOM (QOpMyIsibl BelIeCTBA IO HM3BECTHBIM MACCOBBIM JOJIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHUs, IJIOTHOCTH ra3000pa3HbIX BELIECTB;
c(OpMUPOBAHHOCTh YMEHHUI: NPOTHO3UPOBATH, AHAJIU3UPOBATH U OLEHUBATh C MO3ULUI
9KOJIOTUYECKOI 0€30IacHOCTU IMOCIEICTBUS OBITOBOM M NPOU3BOJCTBEHHOW JEATEIBLHOCTH
4eJI0BEKa, CBSI3aHHOM C IepepalOTKOM BEIECTB, MCIOJIb30BATH MOIYYEHHBbIE 3HAHMS Ui
HPUHATHS TPAMOTHBIX peIIeHUH POo6IeM B CUTYaUsIX, CBSI3aHHBIX C XUMHEH;
c(OpMUPOBAHHOCTh YMEHHI: CaMOCTOSITEIIbHO IJIAHUPOBAaTh M IPOBOJUTH XUMUYECKUUN
HKCIEPUMEHT (IIOJIyYEHUE U HM3YyYEHUE CBOMCTB OPraHMYECKUX BEIECTB, Kau€CTBEHHbIE
peakuuu YriaeBOJOPOAOB Pa3IMYHBIX KJIAaCCOB M KHUCJIOPOJCOJEPKAIMX OpPraHU4YeCKUX
BELIECTB, PEILIEHUE KCIIEPUMEHTAJIbHBIX 33]1a4 10 PACIIO3HABAHUIO OPTaHUYECKHUX BEIIECTB) C
coOyto/ileHMeM IHpaBuil 0€30IIacCHOro OOpalleHuss C BelIeCTBaMH U JIaDOpaTOPHBIM
o0opynoBanueM, (HopMyIupoBaTh LEb UCCIEA0BaHMs, MPEACTAaBIATh B pa3inyHoOil (popme
pE3yJIbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMEHUI:

coOuro/1aTh TIpaBMiIa 3KOJIOTMYECKH 1Ie1ecOO0pa3HOro IMOBEAEHUS B OBITY U TPYAOBOH
JEATEIIBHOCTH B LEJAX COXPAHEHMsI CBOETO 3/I0pOBbs, OKPYXKarolled NMPUPOIHON Cpenbl U
JOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOTO JEHCTBUS Ha JKMBBIE OPraHU3MBI OIPENEIEHHBIX
OpPraHMYECKUX BEIECTB, HIOHUMas cMblca nokaszatesns [1JIK;

AHAIM3UPOBATH 11€J1IeCO00Pa3HOCTh NPUMEHEHHUSI OPTaHUMUYECKUX BEIIECTB B IPOMBIIIJICHHOCTH
U B OBITY C TOUKHU 3pEHUS] COOTHOIIEHUSI PUCK -TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHM: OCYIIECTBIATH IIE€JCHANPABICHHBI TOUCK XUMHUYECKOU
nH(pOpMallMU B PA3IMYHBIX HCTOUYHUKAX (HayyHas U y4yeOHO -Hay4yHas JUTepaTypa, CpeacTBa
MaccoBoi uH(popManuu, VHTepHET M Jpyrue), KPpUTHUYECKH aHAIU3HPOBATh XUMHUYECKYIO
uH(popMalrio, mepepadaThiBaTh €€ U UCII0JIb30BATh B COOTBETCTBUH C TIOCTABICHHON yueOHOMN
3aJa4eil.

TEMATHYECKOE IINTAHUPOBAHHUE

Temarnueckue OcHoBHOe coep:kaHue OcHOBHBIE BU/IbI
0J1I0KH, TEMBI JesITeJIbHOCTH
00y4Yar0IMXCH
Teopernyeckne 0CHOBBI Oprannyeckoit xumuu (12 4)
[Ipenmer IIpenmMer W 3HayeHuWe oOpraHuveckoi | PackpsiBarhb CMBICIT
OpraHn4eCcKOn XUMUH, TPEACTABICHUE O MHOTO00pa3nu | U3ydaeMbIX MMOHSTUM
XHMUH. OPraHU4YeCKUX COCIMHEHHM. | (BBIIETATh HX XapaKTEpHbIE

DNEeKTPOHHOE CTPOCHHE aroMa yriiepoja: | IpU3HaKu) U MPUMEHSTh 3TU




Teopust crpoeHus
OpraHNuYeCKUX
COCIMHEHU I

A. M. bytnepoBa

OCHOBHOE M BO30YXIEHHOE COCTOSHHUSI.
BanentHslie
yIieposa.

OPraHUYEeCKUX

BO3MOXHOCTHU aroMa

XuMu4yeckas CBSI3b B
COCIMHEHUIX. Tunsr
rUOpHUIU3AIIN yriepoja.

MexaHu3MEBI O6p330BaHI/IH KOBAJICHTHOM

aroma

CBSI3U (oOMeHHBI u JIOHOPHO-
aKIENTOpHBIH). THITBI  TIepEeKPHIBAaHHS
aTOMHBIX OpOWTaNell: 0- W T-CBS3M.

OpunapHasi, 1BOHasE U TpONHas CBS3b.
Crioco0bl pa3pbiBa CBSI3€ B MOJIEKYlax
opranmyeckux Bemiects. llonsatue o
CBOOOZHOM pajuKae,
anekTpodue.

Teopus CTpOEHUs OpPraHMYECKHUX

coenuHenuii A.M. byrmiepoBa u ee

Hykieopuie u

COBPEMEHHOE pa3BUTUE - CTPYKTypHas
TEOpUsT  OPraHMYECKUX  COCAMHEHMHU.
3Ha4yeHue Teopuu CTpOEHUs
OPraHUYECKUX COCIMHEHHUI.
MonexynsipHble u CTPYKTYpHBIE
dopmynbl.  CtpyktypHble  (hOpMYIBI
pa3IUYHBIX BHJIOB: pa3BepHyTas,
COKpallleHHasi, CKeJIeTHasl.

N3omepus. Buaet A30MEpUU:
CTPYKTYpHas, IPOCTPAHCTBEHHAS.
OnexTpoHHble 3((EKTHl B  MOJEKYlax
OpPraHUYECKUX COCIMHEHHUI.

WHAyKTUBHBIA 1 Me30MEpHBIA 3 (EKTHI.
[IpeacraBienne o0  KiaccU(UKALMU
oprannyeckux Bemects. Ilonsatue o
¢dyHkmoHanbHOM Tpynme. [omonorus.

I'omonorunueckue psanel. Homenxmarypa

OpPraHUYECKUX COEIMHEHMI
(cucremaruyeckas M TpPUBHAJbHBIC
Ha3BaHUA).

Oco0enHoctu u KJaccuukanus

OpraHnYecKuX peakuuil. OKUCIUTETBHO-
BOCCTAHOBUTEIbHBIE peakiuu B
OpraHUYEeCKON XUMHH.
DKCHEPUMEHTAIbHBIE METOAbl U3yYEHUS
BELIECTB U UX MPEBPAILICHUI:
JlemoHCTpamuu:

MOHSATUS  TNpPU  ONHCAHUHU
COCTaBa U CTPOCHMUSI BEILIECTB,
JUTsE OOBSICHEHUS OTJIEBHBIX
¢baxToB u SIBJICHUM.
PackpeiBatb
MOJIOKEHUH TEOPUH CTPOCHHUS
OpraHM4ecKux BeecTs A. M.

bytnepoBa u npumMeHSITH UX

CMBICJI

IS 00BbSICHEHUS

3aBUCUMOCTHU CBOICTB
BEIIECTB OT COCTaBa W
CTPOEHUS. Hcnonb3oBare
XUMHUYECKYIO CUMBOJIUKY IS

COCTAaBJICHUS MOJICKYIIAPHBIX

u CTPYKTYPHBIX
(pa3BEpHYTHIX,
COKpPAIEHHBIX, CKEJIETHBIX)
dbopmyn OpraHUYeCKHUX
BEIICCTB.

Onpenensarsb BH/JIBI
XUMHYECKON CBSI3U
(omuHapHBIC, KpaTHbIC) B

OpPraHUYECKHX COEIMHEHUSX.
XapakTepu3oBarb  poiib U
3HaueHHe OpraHu4ecKon
XUMHUHM B pEIIeHUU Mpoliem
JKOJIOTHYECKOH, MMHUIIECBOM
0€301acHOCTH, B pa3BUTUU
MEIUIUHBI, CO3aHUU HOBBIX
MarepuaioB, B 00eCle4eHun
panroHaIbHOTO
PUPOIOTIOIb30BAHMS;
NOATBEPXKIaTh €€ CBSI3b C
JIPYTUMH HayKaMH.

HUcnons30Bars MOJIEITHN

OpraHU4Y€CKUX BCHICCTB JIA

WILTIOCTPAIIH ux
XUMHYECKOTO u
MIPOCTPAHCTBEHHOTO

ctpoenus. Habmomate

OTIHCHIBATh
JIEMOHCTPAIIOHHBIE  OTBITHI,
NPOBOAUTH |
71a00paTOPHBIEC OMBITHI

OIIMCHIBATH




03HAKOMJICHHE c oOpa3iamu
OpPTaHMYECKHUX BEIIECTB M MaTepuaIaMu
Ha X OCHOBE;

OTIBITHI TIO MPEBPAIICHUIO OPTAaHUYECKUX
BEIIECTB TNpPU HarpeBaHuu (TUIABJICHUE,
00yTIIMBaHUE ¥ TOPECHHUE).

JlaGopaTropHBbI€ OIBITHI:

MOJICTTUPOBAHUE MOJICKYJI OPTraHHYECKUX

BCHIICCTB

YrueBonoponsl (43 4)

IIpenenbubie
YIIIEBOJOPO/IBI
aJIKaHBl,
LUKJI0ATKaHbI

Ankanbl. [ oMmosiornueckuii psij| anKaHoB,
dopmyna, HOMEHKIaTypa H
H30MEpHSL. DNEeKTpOHHOE u
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
Sp3-rubpuanzanusi aroOMHbBIX
yniepona,

dusnyeckue

oOmras

aJIKaHOB,
opOuTaneu 0-CBSI3b.
Kondopmepsi. CBOMCTBA
AJIKaHOB.

XUMHYECKHE CBOMCTBA AJIKAHOB: PEAKIUU
3aMelleHHUs], M30MEpU3ALINH,
JEruApupOBaHus, LUKJIA3a11H,
MpoJIn3a, KpPEKHHIa,
Haxoxxnenne B mpupoze.
MOJIyYeHUS] U TPUMEHEHUE
Ob6mas

HOMEHKJIarypa u

TOPCHHS.
CnocoOsl
AJIKaHOB.
(opmyua,
HU30MEpHsL.

[{nkmoankaHsbl.

OCOOEHHOCTH CTPOCHHSI U XUMHUUYECKHUX

CBOWCTB MaJTbIX (IMKITOTIpOTIaH,
UKII00yTaH) U OOBIYHBIX (IIUKJIONEHTAH,
[UKIIOTEKCaH) IUKJIoamkaHoB. CrocoOsl

MOJIy4CHHUA U TPUMCHCHHUEC NHUKIIOAJIKAHOB

Henpenenbusie
YIIIEBOAOPO/IBI:
aJIKEeHBI,
aJIKa/IMeHbl,
QJIKMHBI

Ankenbl. [oMonorudeckuii psii ajaKeHOB,
obmas dbopmymna,
OJIEKTpOHHOE U

HOMEHKJIaTypa.
MPOCTPAHCTBEHHOE
Sp2-
ruOpuan3asl  aTOMHBIX  opOuTanel
yriepona, o- U n-cBsizu. CTpyKTypHasl U
reomeTpuyeckas (I[UC-TpaHC-) U30MEpHSL.
dusznyueckrue CBOMCTBA aJIKCHOB.
XuMHUYecKue CBOMCTBA:

CTPOCHUC MOJICKYIT AJIKCHOB,

peaxkuuu
MPUCOCIUHECHMS, 3aMElIeHus B  a-

MOJOKEHWEe  TpU  JBOMHOW  CBA3M,

MOJINMEPHU3AITIT 5
[IpencraBienre O MEXaHU3ME DPEAKIIUH

OKHCJICHHA.

AIEKTPOPHUILHOTO MPUCOCIUHEHUS.

Bianers U3y4acMbIMU
XUMUYECKUMHU MTOHATUSAMH.

BeusBnsaTh XapaKkTepHbIe
IPU3HAKH HOHATUH,
yCTaHaBJIUBATh ux
B3alMOCBSI3b, HCIOJIb30BaTh
COOTBETCTBYIOLIUE  IOHSTHUS

IIPpY  ONKMCAaHUM  COCTaBa,
CTPOCHMS W IpEBpallCHUN
OpPraHUYECKUX COCTUHEHUM.
Hcnonp30BaTh  XMMHYECKYIO
CUMBOJIMKY [UIsl COCTaBJICHUS
MOJIEKYIISIPHBIX u
CTPYKTYPHBIX (pa3BEPHYTOH,
COKPAILIEHHOM,
dbopmyn YIJIEBOZIOPOJIOB.
YcranaBnuBaTh

CKEJIETHOM)

MPUHAIIEKHOCTh BEIIECTB K
OIpeIelIEeHHOMY KJ1accy
YIIIEBOAOPOIOB 1O COCTaBy U
CTPOEHMIO, Ha3blBaThb HUX IO

CUCTEMAaTUYECKOMN
HOMEHKJIAType;  NPHUBOAUTH
TPUBHAIIbHBIE Ha3BaHUs

OTACJIIBHBIX HpeHCTaBHTeHeﬁ

YTJIEBOJIOPOJIOB.
Omnpenensars BU/IBI
XUMHYECKOU CBSI3U B
MOJIEKyJaX  YIIIEBOAOPOAOB

(KOBaJ'ICHTHaH HCIIOJIApHAasA U

MoJIsipHasi, O- U T-CBA3b).

[ToaTBepxaTh Ha
KOHKPETHBIX npuMepax
XapaxTep 3aBHCUMOCTH
PEaKIMOHHONH  CITIOCOOHOCTH




[IpaBuno MapxkoBHukoBa. KauecTBeHHbIE
peakiuu Ha IBOWHYIO CBS3b.

CriocoObl  TONMy4YeHUsST W TMPUMEHEHHE
aJIKCHOB.

AJKaaueHbl. Knaccudukanus
aJIKaINCHOB (compshKeHHBIE,
W30JIMPOBaHHBIE, KyMYJIMPOBaHHBIC).
OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS H
XUMUYECKUX  CBOMCTB  COMPSKEHHBIX
aueHoB, 1,2- wu 1,4-mpucoenrHeHue.

[Tonmumepu3anus CONMpPsKEHHBIX JIHCHOB.
CriocoObl  TONMy4YeHUsT W TMPUMEHEHHE
AJIKa/IMECHOB.

Ankunbl. [" oMojorudeckuil psij allkKHHOB,
obOmiass  ¢opmyna, HOMEHKIaTypa H
U30MepHus. DIEeKTPOHHOE u
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI
AJKUHOB, "-TUOpUIM3AIMS AIIEKTPOHHBIX
opOuTaneit aroma yriepoaa. Ousndeckue
CBOICTBA aJIKMHOB.
CBOICTBA:

XuMHYECKHE peakuuu

PUCOETUHEHNS, JUMEepH3aLu U
TpUMepH3aluu, okuciaeHus. KucnorHble
CBOWCTBA aJIKMHOB, UMEIOIUX KOHILIEBYIO
TpOIHYIO CBsi3b. KauecTBeHHbIE peakiiu
Ha TPOWHYIO CBSI3b.

CnocoObl TONMydyeHUss U MPUMEHEHHUE

AJIKUHOB

Apomarnueckue
YIIIEBOJIOPOJIBI
(apensr)

ApoMaTHuecKHe yriIeBOIOPO/IbI.
['omonornveckuii psiag  apeHoB, oOras
dopmyna, HOMEHKJIATypa W H30MEpHS.
ONEKTPOHHOE U NPOCTPAHCTBEHHOE

CTpOeHHE MOJIeKyabl OeHzona. [IpaBuio

apOMaTHYHOCTH, MIPUMEPHI
apoOMaTHYECKUX COEIMHEHHUI.
dusnyeckue CBONCTBA apEHOB.

XUMHUYECKHE CBOiicTBa OeH30/1a M €ro
TOMOJIOTOB:  PEaKIMH 3aMEIICHUs B
OCH30JIbHOM KOJIBIIE M YIJIEBOAOPOIHOM
paaukane, peakiuu

OKHCJICHHE TOMOJIOTOB OCH301a.

NMpUCOCAUHCHUA,

Peakmuu amekTpouiIbHOTO 3aMeIIeHuUS.
[IpencraBinenre 00 OPUEHTUPYIOIIEM
NEWCTBAM 3aMECTHUTENIEl B OEH30JIbHOM
KOJbIlE  Ha

npuMepe  aJKWIbHBIX

YIJIEBOJOPO/IOB OT KPAaTHOCTHU
Y TUIIa KOBAJICHTHOH CBSI3H (O-
U T- CBA3M), B3aUMHOIO
BIUSHUS aTOMOB M TPYII
aTOMOB B MOJIEKYJIaX; a TaKKe
0T 0COOCHHOCTEN peain3aluu
pa3IMYHbIX MEXaHHU3MOB
MPOTEKAHUS PEAKIIHIA.
Xapakrepus3oBarb COCTaB,
CTpOEHHUE, IpUMEHEHUE,

¢usnueckne U XUMHUYECKUE

CBOMCTBA, Ba)KHEHIIIHE
CIIOCOOBI MOJIYYCHUS
YIJIEBOJOPO/IOB,
MPUHAJICIKALAX K
Pa3IMYHBIM KJIACCaM.
BrIgBIATE TEeHETUYECKYIO
CBSI3b MEXKY

YIJIEBOAOPOJAMH Pa3JIMYHBIX
KJIACCOB M IOATBEPKIATh €€
HaJIM4ue YpaBHCHUAMUA
COOTBETCTBYIOILUX
XUMUYECKUX  peakiud ¢
UCIIOJIb30BaHUEM
CTPYKTYPHBIX bopmyn
BEIIECTB. XapaKTEepU30BaTh
HCTOYHUKHN YIIICBOAOPOAHOTO

Celppsi  (HE(Th, NPHUPOIHBIN

ra3, yroib), CHOCOOBI UX
nepepaboTKU U MPAKTUUYECKOE
MPUMEHEHHE  TOJTY4aeMbIX

IIpU 5TOM IMPOAYKTOB.
Hcnonp30BaTh 06H_ICHay‘{HBIe

METOAbI II03HaHUA npu
CaMOCTOATCIBPHOM
IITAaHUPOBAHWH, MPOBCIACHUU

U OIHCaHUM XHUMHYCECKOI'O

HKCIIEPUMEHTA
(maboparopHble  OMBITHI U
MPaKTUYECKHE paboThl).
CnenoBarb npaBUIaM
6e3omacHoi paboThI B
nmabopaTopuu npu

UCTIONIb30BAaHUH XUMHUYECKON
nmocyasl U 00OpydOBaHHS, a




pasuKaos, KapOOKCUIIBHOM,
THJIPOKCHIIBHBIA, aMUHO- U HUTPOTPYIIII,

aTOMOB I'aJIOI'CHOB.

OCco0eHHOCTH  XMMHUYECKMX  CBOICTB
ctupona.  [lomuMmepusaruss  CTUpOIIA.
CrocoObl TOJydeHUST H TMPHUMEHCHUE

apoOMaTUYCCKUX YIiI€BOAJOPOIOB

[Ipuponusie
MCTOYHUKHU
YIJIEBOAOPOIOB U
ux nepepadoTka

[Tpuponnsiii ra3. IlomyTHble HeQTsIHBIE
ra3pl. Hedtp u e€ mnpomcxoxkaeHue.
KameHHblli yroap ¥ HPOLYKTHI
nepepadboTKu.

CrocoOsbl

ero
nepepadoTKu HeTH:
NEPEroHKa, KPEeKHHI  (TepMHUYCCKUIA,
KaTaJIUTHYCCKU), pUPOPMUHT, TUPOIIU3.
[TponykTel mepepaboTku  HedTH,

MNPUMCHCHHUC B IIPOMBINUIICHHOCTH W B

ux

OBITY.
['eHeTrueckast CBA3b MEXKAY PA3INIHBIMH
KJIacCaMH YITIEBOIOPOJIOB

["anmorennpounsBoj
HBIE
YTIIEBOJIOPOJIOB

ONEeKTPOHHOE CTpOCHHE
rajloreHOPOU3BOAHBIX  YIJIEBOJOPOIOB.
Peakiun  3amerneHus
THJIPOKCHII, HUTPOTPYIIY, [IMAHOTPYIIILY,
aMHUHOTPYIIILY.

[eiicTBue

rajJorcHa Ha

Ha  TaJOTE€HIPOU3BOIHbBIC
BOJHOT'O M CIUPTOBOTO PACTBOPA LIEIOYH.
Bs3anmopeiicTBue IUTaIOreHAIIKAHOB C
ITonssTe O

MarHuem n ITUHKOM.

METaJUI00PTraHUYECKUX COETMHEHUSIX.
Hcnonb3oBaHue TalOr€HIPOU3BOJHBIX B
OBITY, TEXHUKE U B CHHTE3E.
DKCHEPUMEHTAIbHBIE METOABbl U3yYEHUS
BEIIECTB U UX ITPEBPAILCHMII:
JemoHCTparuu:
JEeMOHCTparusi  (PU3NYECKUX  CBOWCTB
YIJIEBOJIOPO/IOB (PAaCTBOPUMOCTS);
Ka4eCTBEHHBIE PEAKIMU YIJIEBOJOPOIOB
pa3IMYHBIX KiaccoB (0OecIBeunBaHUE
OpOMHOW WIIM HWOAHOW BOJBI, pacTBOpa
NepMaHraHara Kajius, B3aUMOJEHCTBUE
aleTujIeHa ¢ aMMHAYHBIM PacTBOPOM
oKcHuja cepedpa);

o0pa31ibl MIacTMace, KayqdykoB U PE3UHBI;
koyekunn «Hedtb» u «Yromnby;

TaKXKe MpaBuUiaM OOpalIeHUs

c BEIIIECTBAMHU B
COOTBETCTBUU c
MHCTPYKLUSMHU BBITIOJTHEHUS
7a00paTOPHBIX  ONBITOB U
NpakTHYECKHX  paboT 1o
HOIYYCHUI0O U HM3YYCHHIO
OpPraHMYECKHUX BEIILIECTB.
[IpenacraBisiTb  pe3yabTaThI
JKCTIEpUMEHTa B (hopme
3aIUCH YpaBHEHUH

COOTBETCTBYIOIUX PEAKLUN U
JIeJIaTh BBIBOJIbI HA UX OCHOBE.
IIpoBOANTE BBIYMCIEHUS IS
ONpEACIECHUsI MOJIEKYISPHOU
bopmybl OpPraHUYECKOTO
BEUIECTBA 110  YPaBHEHHIO
XUMHUYECKOM DPEaKUUH MU 10
MaccoBbIM  JIOJSIM  aTOMOB
AJIEMEHTOB, BXOISALIUX B €ro
cocTtaB, 1Mo macce (00bemy)

MMPOAYKTOB CropaHu:l.

CaMoCTOSTEIIFHO
MJIAHUPOBATH 51
OCYIIECTBIIATH CBOIO
MO3HABATEIHLHYIO
JIESITCIBHOCTh;  TIPUHUMATH
AKTHBHOE yJacTue B
IpyTIOBOM yueOHoM
JIeITEIIbHOCTH




BUJIcOPparMeHT «Bynkanuzanus
PE3UHBD.

JlaGopaTopHBbI€ OIBITHI:

O3HAKOMJICHHE C oOpa3lamu IJIacTMacc,
Kay4yKOB U PE3UHBI;

MOJICIUPOBAHKUE MOJIEKYN YIJIEBOJOPOJIOB
U TaJIOTEHOIIPOU3BOAHBIX;

MOJlyYeHUE MeTaHa M H3y4YeHHE €ero
CBOICTB;

MOJIyYCHHE alleTUJICHA M HU3YYCHHE €ro
CBOWCTB.

[TpakTuyeckue paboTHI:

Ne 1. [TonydeHue 3TuneHa U U3y4EHUE €TO
CBOWCTB.

Pacuértnrle 3agaun:

ompeieNiecHue MOJICKYISIPHOH  (OPMYIIBI
OpPraHHYECKOTO BEUIECTBA

M0 MACCOBBIM JIOJISIM aTOMOB DJIEMEHTOB,
BXOJSIIIMX B €0 COCTaB; - HAXOXKJICHHE
MOJICKYJISIPHON (hOpMYITBl OpraHUYECKOTO
coequHeHUss 1o  Macce  (oObemy)
MPOAYKTOB CTOpPaHMUS;

pacu€rbl MO YPAaBHEHUIO XHMHUYECKOU
peakuumn

Kuciaopoaconepxkamue oprannyeckue coenuenus (51 v)

Cnuptsl. denou.

OJTHOATOMHBIE
MoJsiekynl  (Ha
MeTaHoJa W 3TaHoja). [oMmonoruueckuii
psan, obmas  Qopmyna,
HOMEHKJIaTypa u KJIacCU( UKL
cnuproB. PU3NYECKUE CBONCTBA CIIUPTOB.
Bonoponnas XUMHUYECKHE

[IpenenvHbIe CITUPTHI.

Crpoenue npuMepe

nu3oMepus,

CBA3b.

CBONCTBA:! peakuun 3aMelIeHUs,
Acryujparanuvu,

B3aUMOJICICTBHE C OpPraHUYECKHUMH H

OKHCJICHHUS,
HEOPTaHNYCCKUMU KHCJIOTaMU.
KayecTBeHHast peakiys Ha OJHOATOMHBIC
ciuptel. Du3MonornuecKkoe AeHCTBHE
ITaHOJa W METaHOJa Ha OpraHu3M
CrocoObl  mOJy4YeHus

YCJI0BCKaA. u

MIPUMCHEHUE
3¢upsl,
nzomepusi. OcoOCHHOCTH (DU3UYECKUX H
XUMHUYECKUX CBOMCTB.

OJHOATOMHBIX CITMPTOB.

[Ipocteie HOMEHKJaTypa Wu

MuoroaroMHEbIE

CIIUPTLL: S3TUJICHIJIMKOJIb W TJIALCPHUH.

PackpsiBath CMBICII

A3y4aeMBbIX MOHATUI
(BBLOENIATh HX XapaKTepHbIE
MPU3HAKU) U TPUMEHSTH ITH
MOHATUS  TpPU  ONHMCAHUHU
COCTaBa U CTPOEHUS BEILECTB,
JUIs OOBSCHEHMs OTAEIbHBIX
¢dakToB u SIBJICHU.
Hcnonp30BaTh XUMHYECKYIO

CUMBOJIUKY IJId COCTAaBJICHUA

MOJIEKYJISIPHBIX u
CTPYKTYPHBIX (pa3BEpHYTOM,
COKpAIEHHON) bopmyn
KHCIIOPOJCOAEPKAIINX
OpraHMYECKHUX BELIECTB.
YcranaBnuBaTh
MPUHA]JIEKHOCTh
KHCIIOPOJOCOAEPKAIUX
OpraHMYECKMX BEIIECTB K

ONpEACIEHHOMY KJIaccy IIO




duznueckue M XUMHUYECKHE CBOMCTBA:
peaKuuy 3aMEIICHMs, B3AUMOJICUCTBUE C
OpPraHMYEeCKUMHU H  HEOPraHUYECKUMH
KUCJIOTaMH, KadeCTBEHHAas peakuus Ha
MHOT'0aTOMHBIE CIIUPTHI.
DU3MOIOTNYECKOE ICHCTBUE Ha OPraHu3M
yenoBeka. CrocoObl  TOMydeHHUS U
MIPUMEHEHNE MHOTOAaTOMHBIX CITIUPTOB.

®enoin. CTpoeHUE MOJEKY/Ibl, B3aUMHOE
BJIMSTHUE TUIPOKCOTPYIIIBI 1 OCH30IbHOTO
saapa.
OcobenHOCTH

dusndeckue CBOKMCTBa (eHoa.
XUMHYECKHX  CBOWCTB
¢denoma. KauecTBeHHbIE peakIUM Ha
¢denon. Tokcumunocth denona. CrocoObr
NOJYYCeHUST W TpuMeHeHue (deHoma.

®denondopmanpaerugHas cMoiia

KapOonunbabie
COCMHEHUS:
QJIbJICTU B "
KETOHBI.
Kap6onoBsie
KHCIIOTHI.
CrnoxHble 3QUPHL.
Kupsi

KapOoHmibHbIE COCTUHEHUS: aJIbICTHIbI

U KETOHBl. OJEKTPOHHOE CTPOEHHUE
KapOOHUJIBHOM TPYIIIIEI.

[oMonorudyeckue psiabl ajibICTHA0B H
KETOHOB, oOmas Qopmyna, U30Mepus U
HOMeHKJarypa. Dusnueckue CBOHCTBa
QIBJCTHIOB M KETOHOB. XHMHYECKHE
CBOIMCTBAa  almbJETHIOB M  KETOHOB
(peakuuu

[IpencraBineHre 0 MeXaHU3ME peaKIUil

PUCOEAUHEHHUS).

HYKJIEOUIBHOTO
OxucneHue anbJIeruioB, KaueCTBEHHbIE

IMPpHUCOCIUHCHHUA.

peakiumn Cnioco0b1
MONyYeHUS] ¥ IPUMEHEHHE albJICTHI0B U

aJIbACTUIOB.

KETOHOB.
OnHOOCHOBHBIE
KapOOHOBBIE

npeesibHbIE
KucaoTel. OcoOeHHOCTH
CTPOCHHS MOJIEKYJT KapOOHOBBIX KHCJIOT.
N3omepust u HoMeHKnarypa. Pusndeckue
CBOWCTBA, BOJIOPOJIHBIE CBSI3H.
XUMHYECKHE  CBOWMCTBA:  KHCIOTHEBIE
CBOWCTBa, peakuus dTepuUKaIUH,
peaklMu C y4acTHEM YIJIEBOJOPOIHOTO
paaukana.

[TonsiTHE O TMPOU3BOTHBIX KapOOHOBBIX

KHUCJIOT: CJIOXKHBIE 3(QUPBI, AHTHIPHUBI,

TaJIOTeHAaHTUIPUBI, aMHUJAbl, HUTPUJIBL
OCOOCHHOCTH  CBOWCTB ~ MYpPaBBHHOM
KHCJIOTHI.

COCTaBy u CTPOCHMUIO,

Ha3bIBaTh nx o
CHUCTEMaTHYCCKOM
HOMEHKJIAType;  MPUBOJAUTH
TPpUBUAJIIbHbBIC
OT/ICJIbHBIX Mpe/ICTaBUTENCH
KHUCJIOPOACOAEPKAITUX

COEVHEHUH.

Ha3BaHUsA

Xapakrepus3oBarb COCTaB,

CTpOCHUE, pUMEHEHHE,
¢usnueckue W XUMHYECKUE
CBOMCTBA, Ba)KHEHIIIHE
CHocoOBbI MOJy4eHHUs
IpeACTaBUTENICH PA3IUYHBIX
KJIaCCOB
KHCJIOPOJICOAEPIKAILINX
COEIMHEHUI]; BBISIBIISATh
TEHETHYECKYIO CBSI3b MEXKIY

HUMH W TIOATBEPKAATh €€

HaJIM4yue YpaBHCHUAMUA
COOTBETCTBYIOIIUX
XUMHUYECKHX  peakuuil ¢
MCIIOTb30BaHHEM
CTPYKTYPHBIX bopmyn
BeniecTB. [logTBepkaare Ha
KOHKPETHBIX IpUMepax
XapaxTep 3aBHCHMOCTH
PEaKIIMOHHOW CIOCOOHOCTH
KHCIIOPOJICOAEPIKAIIIX

OpraHMYECKHX BEUIECTB OT
(GYHKIMOHAJIBHBIX Tpynm B
cocTaBe MOJIEKYI,
B3aMMHOTO BJIUSHUS aTOMOB U

ux

IpYIII aTOMOB B MOJIEKyJax; a

TaKXe OT  OCOOEHHOCTH
peanu3anuu Pa3TUIHBIX
MEXaHU3MOB MPOTEKAHUS
peaKuuid.

OnuceIBaTh COCTaB,
XUMUYECKOE  CTPOCHHE U
MIPUMEHEHUE KHUPOB 51

YIJICBOAOB, XapaKTCPU30BATb

nux 3HAUYCHUC JJIA
KUBHEACATCIBHOCTH

OpraHU3MOB.




MHoroo0pa3ue  KapOOHOBBIX  KHCIOT.
Oco0OeHHOCTH CBOICTB HENPEAEIbHBIX U
apOMAaTHYECKUX KapOOHOBBIX  KHCIIOT,
JTIMKapOOHOBBIX KHCJIOT,
I'HJIPOKCUKapOOHOBBIX
[IpeacraButenn BbICIIMX KapOOHOBBIX
KHCJIOT: CTEapuHOBas, NaJIbMUTHHOBAs,
OJICUHOBAs, JIMHOJIEBAs, JIMHOJIEHOBAs

Crioco0bl

KHCJIIOT.

KHUCJIOTHI. MMOJIy4CHUA u

IPUMEHEHHE  KapOOHOBBIX  KHCIOT.

Crnoxubie 3¢upsl. [omMonorudeckuit ps,
opmya,
HOMEHKJIaTypa.
Kupsr: ¢busznueckue U
XUMHUYECKHE CBOMCTBA JKUPOB: THIPOIH3
B KHCIOH ¥  UIETOYHOU
CBOICTB

oOmas U30Mepus u

CTpOCHHC,

cpenax.
Ocobennoctu JKUPOB,
COZIEpXKAIUX OCTAaTKM HENpPENeTbHBIX
KUPHBIX KUCIOT. XKupsl B npupoze. Mpuia
KaK COJM BBICIIMX KapOOHOBBIX KHUCIOT,

ux wMorouiee nevicreue. Iloustue o

CHUHTETUYECKUX  MOIOIIUX  CpPEACTBax
(CMC)

VYrieBozp OOmast ~ XapakTepUCTHKAa  YIVIEBOJIOB.
Knaccudukanus yrineBogoB (MOHO-, TU- U
MOJINCaxXapuabl).
MoHocaxapupl:  IJIIOKO3a,  (PpyKTO3a,
pubo3a, TrajmakTo3a, JAe30KcHpuOO3a.
dusnueckre CBOWCTBA M HAXOXKICHHUE B
npupone. PorocunHres.  OnTudeckas

nzomepus. Konbuaro-nennas rayroMmepust
Ha  [pUMEPE  MOJIEKYIbI
npoekun Xeyopca, a- u ft- aHomepsl

I'TTFOKO3hI,

TITIOKO3EI.
XUMHUYECKHE CBOMCTBA TIIIOKO3BI: C
y'-IaCTI/IeM CHI/IpTOBHX nu aHBJIGFHJIHOﬁ
TpYII, CHOUPTOBOE W MOJIOYHOKHCIIOE
OpO’KeHHUE TIIFOKO3HI.

[IpruMeHeHrne DIIOKO3bI, €€ 3HAaY€HUE B
JKU3HEACATEIbHOCTHU
Hucaxapunapl: caxapo3a, MalbTo3a U

opraHusma.
JIAaKTO3a. BoccranasimBaromnme u
HEBOCCTAHABIMBAIOIIIE JUCaxapHIbl.
I'mpponu3 caxapossl. Haxoxnenue B
npupoze u npumeHenue. [lomcaxapuasl:

Oco3HaBarh OIIaCHOCTH

BO3JACHCTBHSA  HAa  JKHUBBIC
OpPraHu3Mbl  OIPEAEIEHHBIX
KHUCJIOPOACOAEPHKALUX

OpPraHMYEeCKUX BEIIECTB U
MOSICHAT,  HAa  MpUMEpax
YMEHBIIICHUS U

IpeaoTBpaliCHUA nux

CIIO0COOBI

BPEIHOIO BO3JCHUCTBUSA Ha
OpraHu3M 4eJI0BEKa.
Hcnonp3oBarh 0OLIEHAyYHBIE
METOAbl ~ IIO3HAHUS  IIpU
CaMOCTOSITEJIBHOM

IUIAHUPOBAHUM, ITPOBEICHUU

K OINHCAHHMHM XHUMHYCCKOI'O

IKCIIEPUMEHTA
(JtabopaTopHBIE  OMBITHI |
IIPaKTHYECKUE paboThl).
CnenoBarb IpaBUJIaM
Oe3omacHoi paboThI B
nabopaTtopuu npu

UCTIOJIb30BAaHUH XUMHUYECKON
MoCyasl U 00OpYyIOBaHHs, a
Tak)Ke MpaBUiiaM OOpaIleHUs
c BEIIECTBAMH B
COOTBETCTBUHN C
HHCTPYKIIUAMH BBITIOJIHCHUSA
7a00paTOPHBIX ~ ONBITOB U

MpaKTUYECKUX  paboT 1o

MOJIy4YCHUI0O U U3YyYEHHIO
OpraHUYeCKUX BEIIECTB.
IIpencraBndars  pe3ynbTaThbl
JKCIepUMEHTa B (hopme
3aIuCH YpaBHEHUH

COOTBETCTBYIOIINX PEAKIIHI 1
JeJj1aTb BBIBOJABI HA X OCHOBCE.
HpOBO}II/ITL BBIYUCIICHUA JIA
ONPEACIICHUS MOJEKYIISIPHOU
bopMyIbl OpPraHU4eCKOro
BEIIECTBA [0 YPaBHEHUIO
XUMHUYECKOM pEeakuuu U MO
MacCOBBIM  JIOJIIM  aTOMOB
3JIEMEHTOB, BXOISIINX B €r0
COCTaB, a TaKxke Ha
OomnpeAeieHue JO0JM BbIXOAA




KpaxMaj, DJIMKOT€H U  LEeJUII0JI03a.
CrpoeHue MakpoOMOJIEKYNl — Kpaxmala,
INIMKOTCHA U IEJUIIONO3El. Du3ndecKue
CBOMCTBA Kpaxmalla U  IEJUIIOJIO03BL.
Xumudeckue CBOMCTBa Kpaxmajia
(rugponu3, KadeCTBEHHAs peakius C
Homom). XUMHYECKUE CBOIiCTBa
LIEJUTIOIO03bI (ruzmponus, peakmus
MOJIy4eHUE a¢upoB LIEJLTIOIO36I).

[TorsiTie 00 HCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN LIEJIK).

OKCHEPUMEHTAIbHBIE METOAbl HU3Y4YEHUs
BEIIECTB "
JlemoHcTpanuu:
CBOIWCTBA CIMPTOB: PACTBOPUMOCTH B
B3aUMOJICHCTBHE

ux MIPEeBPAICHUIA:

BOJIE, JTaHojga ¢
HATpUEM, OKHCJCHHE 3THJIOBOIO CIHMpTa
JTUXPOMATOM KaJIust (BO3MOXKHO
MCIIOJIb30BaHKE BHICOMATEPUATIOB);
KaueCTBEHHBIC PEaKIIUU aJIbJICTHJIOB:

C aMMHa4YHBIM PACTBOPOM OKCHJIa cepedpa
u ruapokcuom meau (11);
XUMHYECKHE CBOMCTBA
YKCYCHOM KHCIIOTHI.

Ha6opaTopHLIe OIIBITHI:

pacTBopa

peakus ULEPUHA ¢ THIPOKCUIOM MEIU
(ID);

OKHCJIEHUE ITWJIOBOTO CIIUPTA

B QJIbJEruJ pacKaJ€HHOW  MEIHOH
IIPOBOJIOKOM;

B3aUMOJICICTBUE PACTBOPA IVIFOKO3BI C
ruapokcuiom Meau (11);
B3aMMO/IEHICTBHE KpaxmMaja ¢ HOIOM.
[TpakTryeckue padboOThI:

Ne
3amaq o Teme «CrnupTel U (HDEHOBIY;
Ne 3.
3agay 1o teme «KapOoHOBBIE KHCIOTHI.
CrnoxHble 3GUpbI».

Pacuérnbie 3anaun:

OTIpeJieNIeHue MOJEKYISIPHOH  (opMyIbI

OpTaHHU4YCCKOT'0 BCUICCTBA

2. Pemenne 3KCHepUMEHTAIBHBIX

Pemenne OKCIICPUMECHTAJIbHBIX

110 MaCCOBBIM JIOJISIM aTOMOB DJIEMEHTOB,
BXO[MIIIIUX B €ro COCTaB;
(00beMy) IPOAYKTOB CTOpPAHUS,

o Macce

MPOAYKTA peakuuu oT
TEOPETUYECKH  BO3MOXKHOTO.
CamocTosITeIbHO
IJIaHUPOBATh nu
OCYIIECTBIIATh CBOIO
MI03HABATEILHYIO
JIESITCIIBHOCTh;  TIPUHUMATh
aKTUBHOE y4acTue B
IpyIIIOBOM yueOHoMI
JIeATCILHOCTH




[0 KOJIMYECTBY  BellecTBa  (Macce,

00beMy) TMPOAYKTOB PEAKIUH  W/UIN
HCXOJ/IHBIX BEIIECTB;

pelieHue pacyETHBIX 3a7a4
ONpEeIeIeHUE [JOJIM BBIXOJA IPOIYKTa

p€aKkmuu OT TCOPETUYECKHU BO3MOXHOI'O

Ha

A30T0c0nepmamne OpraHun4eCKue CoeIuH

AMUHBI.
AMUHOKHUCIIOTHI.
benku

AMUHBI — OpPraHMYecKHe IPOU3BOAHBIC
ammuaka.  Knaccudpukanuss — aMUHOB:
anudaTuyecKkue M apoOMaTHYECKHE;

NIEPBUYHBIC, BTOPUYHBIC U TPETUYHBIC.
Crpoenue Mosekyn, obmas Gdopmyia,
U30MepHs, HOMEHKJIATypa U (pu3sndeckue
CBOMCTBA.

XHUMHUYECKOE CBOMCTBa

aJ'II/I(baTI/I‘ICCKI/IX AdMHHOB: OCHOBHBIC
CBOfICTBa, AJIKWJIMPOBAHUC, PCAKIOHUHU C

a30THUCTOU KUCIOTOH.

Conu anKuiaaMMOHUS.

AHWINH — TPEICTaBUTENb aMUHOB
apOMaTHYECKOro psna. Crpoenue
aHWIMHA. B3auMHOEe BIMSHHE TPy
aToMoB B MOJIEKYJIe aHWIMHA.
OCOOEHHOCTH ~ XMMHMYECKHUX  CBOMCTB
aHunuHa. KavyecTBeHHBIE peakIMM Ha
AHWJTUH.

CnocoObl MoslyueHHe W TPUMEHEHUE

anndaTHYeCKuX aMUHOB W aHWIMHA W3
HUTPOOEH301a.

AmuHokHcHOTH.  HomeHkmarypa
uzoMepus. OTaenabHbIe IPeICTaBUTENH a-
AMHHOKHUCIIOT:
(beHunanaHuH,

[JIAIMH,
[TyTaMUHOBAs

aJIaHWH,
CEpHH,
KHCJIOTa, JHW3WH, IUCTeMH. OnTudeckas
n3oMepusi aMuHOKucnor: D- um  L-
aMUHOKHCIIOTHI.

duszndecKre CBOMCTBA aMHHOKHUCIIOT.
XHUMHUYECKHUE CBOMCTBA aMHHOKHCIOT KaK
aM(pOTEepPHBIX OPraHNYECKUX COETUHEHUH,
peaxkuus

oOpa3oBaHue

MMOJTUKOHICHCAINH,
MNENTUIHON CBSI3H.
buonorndyeckoe 3HaYeHHE aMHHOKHUCIOT.
CuHTE3 NENTHIOB.

benkn

KaKk [pUPOJHBIE  MOJIHMEPHI.

[lepBuuHas, BTOpUYHAsT M TpPETUYHAs

OEJIKOB. XuMuueckue

eHus (16 1)
PackpsiBarh CMBICII
HA3y4aeMBbIX MMOHATUI

(BBIOCNATh WX XapaKTepHBIC
MPU3HAKK) U TMPUMEHSTH ITH
MOHATUS TPHU  ONHCAHUU
COCTaBa M CTPOCHHUS BEILECTB,
JUIE OOBSICHEHHS OT/ACIBHBIX
(dhakToB u SIBJICHHA.
Hcnonp30Barh  XMMHYECKYIO

CUMBOJIUKY IJId COCTAaBJICHUSA

MOJICKYIISPHBIX u
CTPYKTYpPHBIX (pa3BEPHYTOM,
COKpAaIEHHOM ) bopmyn
a30TcoepKaIuX
OpraHHYECKHUX BEIIECTB.
Onpenenarsb
MPUHA]IJICKHOCTh

a30TOCOJIEPIKAIINX BEUIECTB K
ONpEACIEHHOMY KJIaccy IIO

COCTaBy u CTPOCHMUIO,
Ha3bIBATbh nux 1o
CHUCTEMAaTHUYeCKOMN

HOMCHKJIATYPE; IIpHUBOAUTD
TPUBUAJIBHBIC Ha3BaHUsA

OTJCJIBHBIX TIPENCTAaBUTEIICH.
XapakTepus3oBarb COCTaB,
CTpPOEHHE, MPUMEHEHHUE,

(1)1/13I/I'—ICCKI/IG U XHUMHUYECCKHUEC

CTpYKTYpa

CBOMWCTBA, BayKHEHIIIHE
CHOCOOBI MOJTy4YeHHUs
TUMIUYHBIX ~ TMPEICTaBUTENCH
a30TCcoIepIKaIINX
COEJIMHEHUH.

OnuceiBaTh COCTaB,
CTPYKTYPY, OCHOBHBIC
CBOMcTBa OEJIKOB, IIOSICHSTH
Ha  MpuMepax  3HAYCHHUE
OenkoB  JUII  OpraHusMa




CBOICTBa 0€JKOB: TUAPOJIN3,
JICHaTypalusi, KaueCTBEHHBIE PEaKIMK Ha

oenku. Ilonstue 00 a3zoTcopepx alux

TFETEPOLUKINUECKUX COC/IMHEHUSIX.
[TupumuuHOBBIC U MIypUHOBBIE
ocHOBaHUA. HykJileMHOBBIE  KHCIIOTHI:

COCTaB, CTPOCHHE U OMOJIOTUYECKOE POJIb.
OKCIEpUMEHTAIIbHBIE METOJIbl U3y4YCHUS
BEILIECTB U UX MPEBPAILICHUN:
JleMoHCTpanuu:

pacTBOpeHHE OCIIKOB B BOJIC,
JeHaTypaius OCIKOB IPU HATPEBAHUH,
IIBETHBIE PEAKIIUH OCITKOB.
[IpakTrueckue paboThI:

YeJI0BeKa. IIpoBoauTh

BBIYMCIICHUS JUIS
OIIPEIEICHUS MOJICKYIIIPHON
bopmymsl
BELICCTBA
JIOJIIM ~ aTOMOB
BXONAIIMX B €ro COCTaB, a

TaKXC YpaBHCHUAM

OpPraHUu4eCcKOro
0  MacCOBBIM

9JICMCHTOB,

110
XUMHUYECKUX PEAKLUM.
Hcnonp3oBarh 0OLIEHAyYHbIE
METOABl  TO3HAHUS  TIpH
CaMOCTOSITCIIBHOM
IJJAHUPOBAHHUH, TPOBEIACHUHN

K OINHCAHHMHM XHUMHYCCKOI'O

Ne 4 Pemennie skcriepuMEHTANbHBIX 33]a4 | SKCIIEPUMEHTA
o TeMe «A3zorconepxkamue | (JabopaTopHble  OMBITBI U
OpraHUYECKHE COCIUHEHUS; MPAKTHYECKHE paboThl).
No 5 Pemenue skcriepuMeHTanbHbIX 33124 | CaMOCTOSTEIBHO
no teme «Pacno3HaBaHue OpraHWYECKHX | TUIAHHUPOBATH u
COCTMHEHU I ». OCYIIECTBIIATH CBOIO
Pacuérnbie 3agaun: MMO3HABATEIBLHYIO
OmpeeNieHue MOJICKYISIPHOH (OPMYIBI | ACSITENbHOCTh;  MPUHUMATH
OpPraHUYECKOTO BEIIECTBA aKTUBHOE ydactue B
[0 MacCOBBIM JIOJSIM aTOMOB JIEMEHTOB, | TPYNIIOBOM yueOHOU
BXOJSIIMX B €ro COCTaB, [0 Macce | AeSITeIbHOCTU
(o0bemMy) IPOAYKTOB CTOpPAHUS,
0 KOJIMYECTBY  BemlectBa  (Macce,
00beMy) TPONYKTOB pPEaKUUH W/ WIN
HCXOJ/IHBIX BEIIECTB;
perieHne pacu€THBIX 3a1a4 Ha
ONpeJelIeHUEe [JO0JIM BBbIXOJA MPOAYKTa
pEeaKIH OT TEOPETUYECKH BO3MOKHOTO
Boicokomouiexyasipublie coennnenust (10 1)
Bricokomonekynsa | OCHOBHbIE MMOHATHS xumuu | Baagets A3y4aeMbIMU
PHBIE COCTUHEHUS | BEICOKOMOJIEKYIISIPHBIX COCTMHCHUH: | XUMUYECKUMHU  TIOHSTHIMU:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, | paCKPHIBATh CMBICIT
CTENEHb  MOJMMEpHU3AIUU,  CPEIOHSSA | U3ydYaeMbIX  MOHATUH U
MoieKynsipHast Macca. OCHOBHBIE METOABI | IPUMEHSTh 3TU MOHATUS TPU
CHUHTE3a BBICOKOMOJIEKYIISIPHBIX | OMMCAaHUU cocTaBa u
COCIMHEHUN —  MOJMMEpHU3alUs U | CTPOCHUS
noJIMKOHeHcarus.  [IpencTaBieHne O | BBICOKOMOJEKYISIPHBIX
CTEPEOPEryIIpPHOCTH U | OPraHMYECKUX BEIIECTB, IS
HAJMOJIEKYIIIPHOU CTPYKTYpe | OOBSICHEHUS OTJENIbHBIX
MOJIUMEPOB,  3aBUCUMOCTh  CBOMCTB | ()aKTOB U SIBJICHUH.

MMOJIMMCPOB OT HUX MOJICKYISAPHOIO U




HAIMOJIEKYJIIPHOTO CTPOEHHUS.
[Tonumepusie marepuanbl. Ilnactmaccsl
(monmuATHIIEH, MTOJIUITPOTIUIIEH,
MOJIMBUHWIXJIOPUI, MOJIUCTUPOIL,

MOJUMETHIIMETAKPUIIAT, MOJIMKApOOHATHI,
nonudTHIeHTepedTanar). Yrunuzanus u
nepepaboTKa MmiIacTHKa.
DJ1acTOMEpHI: HaTypaJIbHBIMN,
CUHTETHYECKHE KayuyyKu (OyTaTueHOBBIH,
XJOpPONPEHOBBIN,  W30MPEHOBBIA) U
CUJIMKOHBI. Pe3una.

Bonoxkna: HarypanpHble (II€pCTh, LIEINK),

UCKYCCTBCHHbIC (BHCKO3a, alleTaTHOE
BOJIOKHO),  CHHTETHYECKHE  BOJIOKHA
(KampoH U JaBcaH).

[Tonvmepsl  CHEIMATBLHOTO HAa3HAYCHHUSI

(TecyioH, KeBnap, 3JIEKTPONPOBOIAIINE
NOJMMEPHI, OnopaszaraeMble OJIMMEPHI).
OKCIIEpUMEHTAJIbHBIE METOJIbl M3yUYECHUS
BELIECTB U UX IIPEBPAILCHMIA:
JemoHCTpauu:

O3HAKOMJICHHE C 00pa3liaMu MPUPOJHBIX
U HCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMAcC,
Kay4qyKOB.

[TpakTuyeckue paboTHI:

Ne 8 Pemenue sxcieprMeHTaIbHBIX 3a]1a4
no teMe «Pacrno3HaBaHue ILTaCTMacc H

BOJIOKOH»

Hcnonp30BaTh  XMMHYECKYIO
CUMBOJIUKY JUISI COCTaBJICHUS
CTPYKTYPHBIX dopmyn
BEUIECTB  (MOHOMEpPOB H
IOJMMEPOB) U ypaBHEHUH
peakuui MOJUMEPHU3ALMH U

IIOJIMKOHICHCALINH.
OnuceiBarh COCTaB,
CTPOCHHE, OCHOBHBIE
CBOMCTBA M  IPUMCHEHHUE
Kay4yKOB, Haubosee
pacrnpoCTpaHEHHbIX  BHUJOB

IUIACTMACC ¥ BOJIOKOH.
Hcnonb3oBarhk 0O0IIEHAYyYHBIE
METOJIbI TTO3HAHUS

npu CaMOCTOSITEIILHOM
IUTAHUPOBAHUHU, TPOBEIACHUU
U OIUCAHUU XUMHYCCKOI'O
IKCIIEPUMEHTA
(;1aboparopHbIie

MPAaKTUYECKHE PaOOTHI)

OIIBIThI u

Pe3epBHoe Bpems (4 1)

OJIEKTPOHHBIE OBPA30OBATEJIBHBIE PECYPCBbI:

v« cnam EI'D. Cpennee oOiiee oOpaszoBaHue. YUeOHBIH MOIYJb O DPEIIEHHIO TPYIHBIX

3agaHuii 1o y4deOHoMmy mpenmery «Xumus». 10-11 xmaccer», AO HM3patenscTBO
«IIpocBemenne»

v «Jlomamnuue 3ananus. Cpennee obmiee obpasosanue. Xumusi», 10-11 kmace, AO U3narenbcTBo
«IIpocBemenne»

v" Tpenaxep «O6mako 3uanuii». Xumust. 10 kmacc, OO0 «Duzukon JIadc»



