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IHHOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmma mo XMMHUM Ha yYpOBHE CPEIHETO OOIIEero 0O0pa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6
oOpazoBanuu B Poccuiickoit ®@enepanuny», TpeOOBaHU K pe3yjbTaTaM OCBOEHUS
dbenepanbHO 00pa3oBaTeIbHOM MporpamMMebl cpeiaero ooiero oopazoBanusi(DOIT
COO), mnpencrasieHHblx B denepallbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
craggapre COO, ¢ yuérom KoHuenuuu mnpenonaBaHusi y4yeOHOTo MpeaMera
«Xumus» B oOpasoBarelbHBIX opranm3anusx Poccuiickoni  ®enepanuu,
peanu3yIIMX OCHOBHBIE 00pa30BaTeIbHbIE MPOrPAMMBI, 1 OCHOBHBIX MOJIOKEHUM
«Crparerun passutus Bocnutanus B Poccuiickoit @enepanun Ha nepuon 1o 2025
rona» (Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMHsI Ha YPOBHE YIUIYOJIEHHOTO H3Y4YEHHUs 3aHHUMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro oOpazoBanusi ywammuxcs 10-11 kiaccos.
N3ydenne mnpenmera, peaauzyeMoe B YCIOBHSIX JuddepeHIIMpPOBAHHOTO,
npoduiIbHOrO0 OOy4YeHHusl, MPHU3BAaHO O0O0ECIeYnTh O0OIE00Pa30BATENbHYIO U
OOIIEKYyIbTYpPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJBI, HEOOXOIUMYIO IS
azanTaiyy UX K ObICTPO MEHSIOIIMMCS YCIOBHSM KU3HU B COLIMYME, a TAKXKe JJIs
MPOJIOHKEHUs OOYUeHHS B OpraHu3alusx MpodecCHOHAIBHOTO O0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX JUCIUTLINH.

B mporpamme mno XumMuu Ha3zHaueHHE TMpeaMera «XUMHUS» TMOJIy4yaeT
NoJpOOHYI0  WHTEPHPETAllUI0 B  COOTBETCTBUM C  OCHOBOIOJIAraONUMU
nosnoxkeansimu  ®I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIeJied, CoJepKaHus,
pe3yJbTaToB OOy4YeHUs] W TPeOOBAaHUM K YPOBHIO MOATOTOBKH BBITYCKHUKOB.
CBUIETENHLCTBOM TOMY SIBIISIFOTCS CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMON MO
XUMUHU QYHKIIAH:

e  uHGOPMAIIMOHHO-METOIMYECKAs, peanu3alus KOTOpoll obecreunBaeT
MOJIyYeHHE MPEACTaBICHUS O IeNsIX, COAEp)KaHWU, OOIlel CTpaTeruu
00yueHUsI, BOCIIUTAHUS U Pa3BUTHS 00YUYAIOIINXCS CPEJICTBAMU MPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPODHUIIS;

e OpPraHM3alMOHHO-IJIAHUPYIOIIAS, KOTOpas npeaycMaTpuBaeT
ONpENEIICHUE: MPUHLHUIOB CTPYKTYPUPOBAHUS W MOCIEAOBATEIbHOCTU
W3YUYeHUs] y4eOHOTro maTepuana, KOJWYECTBEHHBIX W KauyeCTBEHHBIX €ro
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COJEPKATEIHLHON OCHOBBI
KOHTPOJISI U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHA OOydJarolIMXCsS B
paMKax WTOTOBOM arrectaiud B (OpME €IMHOTO TOCYJIapCTBEHHOTO
HK3aMEHA MO XUMHH.

[Iporpamma a1 yriryOa€HHOTO U3yYCHUST XUMUU:

e YCTAHABJIMBACT WHBAPUAHTHOE NPEIMETHOE COJAEpKaHUE, 00s3aTeIbHOE
JUIST W3Y4YeHUsT B paMKaxX OTICNbHBIX MNpoduiei, mpemxycMaTpuBaeT



pacupeneneHue W CTPYKTYPUPOBAaHHME €ro II0 KJaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e aéT NMpPUMEpPHOE paclpeiesieHue Yy4eOHOro BPEMEHH, PEKOMEHIYyEeMOro
JUISI U3yYEHHUSI OTACIIbHBIX TEM;

e TMpejsiaraeT NPUMEPHYIO I[OCIIEJOBATEIbHOCTh M3YyUYEHHS Y4YeOHOro
MaTepuaia ¢ y4€TOM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYI0 MHTEPIPETALHUIO LIeJIel U 3a7a4 U3y4eHHUs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUsA, COACP)KATEIBLHON XapaKTEPUCTUKHU
IUTAHUPYEMBIX  PE3yJIbTAaTOB OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHON
MPOTPaMMBbI CpeaHero o011ero oOpa3zoBaHUs (JIMTUHOCTHBIX,
METaIpeMETHBIX, NPEIMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENIbHBIX ~ JACMCTBHI  00ydYaromerocs IO OCBOCHHUIO
coJiepKaHUs IIpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIHKAM B IMporpamMMme MO XUMHUHU MPEeayCMOTpEHa
IPEEMCTBEHHOCTh C€ OOy4Ye€HHEM XUMUUM Ha YpPOBHE OCHOBHOIO OOUIETO
oOpa3oBaHusl. 3a MpeaeaamMy yCTaHOBJICHHOM IPOrpaMMOii IO XUMHUH 0053aTeIbHON
(MHBapHAHTHOW) COCTAaBISIONICH CoOJEpKaHUS Y4eOHOro mpeaMera «XUMUs»
0CTaéTCsi BO3MOXKHOCTH BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpas JOJKHA
ONPENENATHCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO MPOQuiIsi O0ydeHHUS.

B cootBerctBuM ¢ koHuentyanbHsIMM nosioxkeHusmu PI'OC COO o
Ha3HAYCHUH TPEeIMETOB 0a30BOro u yriayOJn€HHOrO YpOBHEH B cHCTEME
muddepeHupoBaHHOTO OO0yYEHHUSI Ha ypPOBHE CPEIHEr0o OO0IIero oOpa3oBaHUs
XUMHUSI Ha YPOBHE YIIYOJNEHHOrO U3Yy4YEHHUsS HAMNpaBlIeH Ha peau3alfio
IPEEMCTBEHHOCTH C MOCIEAYIOIIUM TAIOM OJYYEHHS] XUMUYECKOTO 00pa3oBaHus
B paMKax HW3y4YEHHUs CIELUUAJbHBIX ECTECTBEHHO-HAYYHBIX W XHUMHYECKHX
JUCLMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 Mpo(dhecCHOHATBFHOTO 00pa30BaHuUs.
B 1ol cBs3u nU3ydeHue npeaMera « XMMHUS» OPUEHTUPOBAHO MPEUMYILECTBEHHO
Ha paclIMpeHHue U YIIIyOJICHHE TEOPETHYECKOM M MPaKTUYECKON MOATOTOBKHU
oOyyJaronuxcsi, BBIOpaBIIMX ONPENEAEHHBIN NMPOpUIL 00y4YeHHs, B TOM YHCIIE C
NEPCIIEKTUBOM  MOCIEAYIOMIET0 TMONMYYeHHs] XHMHUYECKOro OOpa3oBaHHs B
opranmzanusax mnpodeccuoHaibHOro oOpa3zoBaHus. Hapsany ¢ 3tuM, B cBete
tpeboBanuit ®I'OC COO k 1IaHUpyeMbIM pe3ysibTaTaM OCBOCHHsS (eepaibHON
o0pa3oBaTenbHON MPOrpaMMBbI CPETHETO OOLIEro 00pa30BaHUs U3YUYEHUE MpeIMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlay BOCIUTAHUS U COLMAIBHOTO
pa3Butus oOydaroumxcsa, Ha (OPMHUPOBAHHME Y HHUX OOIIEUHTEICKTYalIbHbBIX
yMEHUHN, YMEHHI pallMOHAIHM3allMd y4eOHOTO TpyJa M OOOOIIEHHBIX CIIOCOOOB
NEeSATENHHOCTH, UMEIOIINX MEXAUCIIUTUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.



CocraBngomuMy mpeaMera «XUMHUsS» Ha YpPOBHE YriayOlEHHOTO U3y4deHUs
SBIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHun noaxoaoB K 0TOOpY M CTPYKTYPHOU
OpraHu3allMd COJEpP)KaHMUS 3TUX KypCcOB B IpOrpaMMe IO XHMHUHU 3a OCHOBY
npuHATH ojoxeHuss PI'OC COO o paznmuumsx 6a30BOro M yriyoJIEHHOTO yPOBHEH
W3YUYEHHUS TIPEIMETA.

OcHoBY conepkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYIHOCTb MPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY ypOBHIO HM3Y4YEHHs IpeaMmeTa. JTa CHUCTeMa
3HAHUM TOJydYaeT ONpPENEIEHHOE TEOPETUYECKOE JIONOJIHEHHE, IO3BOJISIONIEE
OCO3HaHHO OCBOMUTH CYIIECTBEHHO OOJIbIINNA 00BEM (haKTOJIOTUYECKOTO MaTepHaIa.
Tak, Ha yriayOn€HHOM YpOBHE HW3Y4YEHHs IMpeaMera obecredeHa BO3MOXKHOCTH
3HAYUTEIBHOIO YBEIMYECHUS 00BEMA 3HAHUI O XMMUUYECKHUX 3JIEMEHTAX U CBOMCTBAX
UX COCIMHEHUI Ha OCHOBE PaCUIMPEHUs U yriyOJaeHus MpeACTaBIeHUI O CTPOCHUN
BEIIECTBA, XUMHUYECKOM CBA3M M 3aKOHOMEPHOCTAX NPOTEKAHMS pPEAKLUH,
paccMaTpUBaEMbIX C TOYKH 3PEHUS XUMUYECKOM KHHETHKHA W TEPMOJHHAMUKHU.
N3yuyenue nepuonnyeckoro 3akoHa u llepuoanyeckoil CUCTEMBI XMMHYECKHX
3JIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MTPEICTABICHUSIX
O CTPOGHHMH aToMa. XHUMHUYECKass CBSI3b OOBIACHAETCA C TOYKH 3pPEHUs
SHEPreTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUM U pa3pyIICHUH, a TAKXKE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUIOB peakuuid JOMOJHSETCS
(GbopMHpOBaHMEM TMPEJICTABICHUNA 00 3IEKTPOXMMUYECKHX Mpoleccax U
3JIEKTPOJIU3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnyeckoi XUMHUH NpU
PacCMOTPEHMH PEaKLMOHHOM CHOCOOHOCTH COEAMHEHUN ynensieTcss ocoloe
BHHUMAaHHE BOIpPocaM 00 3JIEKTPOHHBIX 3P deKTax, O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHHU3MaX PeaKIUi.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEPKaHUE KYyPCOB XUMHH YI1yOJaEHHOTO
YPOBHS U3y4€HUs JJI KJIACCOB OMpPeIeIEHHOT0 poduiis (TJIaBHBIM 00pa30oM Ha MX
CTPYKTYpPY M XapakTep IOMNOJHEHHH K OOIIeld CHUCTeMe IPEIMETHBIX 3HAHMM)
OKa3bIBAIOT BIIMSIHUE CMEXKHbIE NpeAMeThl. Tak, Hanmpumep, B COAEpKaHUU
npeaMeTa AJid KJIAacCOB XMMHUKO-(pu3nyeckoro npoduss 0oibiioe 3HadeHue OyayT
MUMETh 3JIEMEHTHI YUeOHOro Marepuana rno oomeit xumuu. [lpu nzyyenun npeamera
B JIaHHOM CJIy4ae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IIO3HaHUA,
OOIITHOCTH 3aKOHOB M TEOPUH B XUMHUU U B QU3HKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekyIsipHasi TeOpusi B PU3UKE), 3aKOHBI COXPAHEHUS] MACChl U DHEPTUH, 3aKOHbI
TEPMOJIMHAMHUKH, DJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B cOAEpXKAaHUM TMpeaMeTa JUIsl KIACCOB XUMUKO-
Oouosorndeckoro mpoduist OONbIINA YACIbHBIA BeC OyJeT UMETh OpraHHuYecKas
xumusi. B 3ToM ciryuae npenocTaBiasieTcsi BO3MOKHOCTD ISl 00jiee 00CTOATETLHOTO



PaccMOTPEHMsI XUMUYECKOM OpraHu3aluy KIETKH KaKk OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOW BXOAT, K IPUMEPY, TaKU€ CTPYKTYPHBIE KOMIIOHEHTHI, KakK
JUNUABL, O€IKHU, YIIIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu aTom 3HaHus o
COCTaBE€ M CBOMCTBAX IMPEACTABUTENEH OCHOBHBIX KJIACCOB OPTAHUYECKHUX BELIECTB
CIIy’KaT OCHOBOM [UIsl M3Y4YEHMsI CYIIHOCTH MPOLECCOB (DOTOCHHTE3a, JIbIXaHU,
IULLIEBAPCHUS.

B nnane ¢dopmupoBaHus OCHOB Hay4HOIO MHUPOBO33PEHUS, OCBOEHUS
0OLIIEHAayYHBIX METOJIOB IMO3HAHMSI M OTIbITA MPAKTUYECKOIO MPUMEHEHHUS HAYyYHBIX
3HAHUI M3y4YeHHE NpeaMeTra «XHUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXKIPEAMETHBIX CBA3SIX C YYEOHbIMHM IpeAMETaMHu, BXOASIIMMU B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHble mpeaMeTv», «MartemaTuka u
uHpopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaATypay.

[Ipu n3yuenuun yueOHOro npeamera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKkKe,
KaK Ha ypOBHE OCHOBHOTO M CpeJHero oodiero oopazoBanus (Ha 0a30BOM YPOBHE),
3ajjaueil NEepBOCTENEHHONM 3HAUYMMOCTH SBJSIETCS (DOPMHUpPOBAHHE OCHOB HAyKU
XUMUU KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUUECKOMN ACSTEIbHOCTH
YeJIOBEKA Y OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. Pemenne aTon 3agauun Ha
yriyOJEHHOM ypOBHE H3YYEHHs MpEeAMETa MNPEANojaraeT peaju3alMio TaKuX
1eJIeH, Kak:

e (dopMHpOBaHHUE TPEJCTABICHUN: O MaTepUaIbHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJICHUM MTPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HAayK W €€ BeAylled ponu B o0ecrneyeHuu
YCTOWYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHIEHUWH  MpoOiIemM
HKOJIOTHYECKOM, YHEPreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B PAa3BUTHU
MEJIMIMHBI, CO3JaHUU HOBBIX MaT€pHUaOB, HOBbIX UCTOYHUKOB YHEPIUU, B
o0ecreueHny palMroHAIBHOTO MPUPOJIONOJIb30BaHUs, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJbTYphl YEJIOBEKA, a TAKXKE 3KOJIOTMYECKU
000CHOBaHHOTO OTHOIIIEHUSI K CBOEMY 3/IOPOBBIO U MPUPOIHOM CpeIE;

e OCBOCHHE CHCTEMbl 3HAHHUM, JIEKAIMUX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOLIEH €CTECTBEHHO-HAYUYHON KapTUHBI Mupa: GyHAaMEHTAIbHBIX
IIOHATUM, 3aKOHOB M TEOPUM XHWMHHU, COBPEMEHHBIX NPEIACTABICHUU O
CTPOCHMM BEIIECTBA HA pA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAaJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMUMUUYECKHUX PEAKLUH, O
XUMHUYECKOM PABHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00X
Hay4HBIX [IPUHLINANAX XUMHYECKOTO MPOU3BOJICTBA;

e (dopmHupOBaHUE y O0yJaroIIIXCsI OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUN A7 OObSICHEHUs
KIIFOUEBBIX HJIEH U MPOOJEM COBPEMEHHOW XUMUU, A OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
I'PaMOTHOTO pelIeHus MPo0JIeM, CBI3aHHBIX C XMUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKHU C ITO3UIMN DKOJIOTHYECKON 0€30IIaCHOCTH IIOCIEACTBUI
OBITOBOM M MPOU3BOACTBEHHOHN JEATEIbHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHYECKUM MPOU3BOACTBOM, HCTIOJIb30BAaHUEM U ITepepadOTKOM BEIIECTB;
yTIIyOJICHUE MPEICTaBICHUH 0 HAYYHBIX METO/IaX MO3HAHHUS, HEOOXOUMBbIX
JUIS. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBAThCSA B MHUPE BEIIECTB H
OOBSICHEHUSI XMUMHUYECKUX SBICHUM, MMEIIINX MECTO B MNPUPOJE, B
MPAKTUYECKOMN JEATEIbHOCTH U TOBCETHEBHOM KU3HMU.

B 1muane peann3anuu NEpBOOYEPEAHBIX BOCIUTATEIBHBIX M PAa3BUBAKOLIUX
GYHKUMNA TETOCTHOM CHUCTEMBI CPETHEro oOIIero oO0pa3oBaHUs NMpPU U3YYCHUU
npeaMera «XuUMHUS» Ha  YrIyOJI€HHOM  YpOBHE OCOOYI0  aKTyallbHOCTh
IpUOOPETAIOT TaKUE LETU U 3a7a4H, Kak:

BOCIIUTaHUE YOSKIEHHOCTH B TO3HABAEMOCTH SBJICHHM TPUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHUYECKUX U
NPUKJIAJAHBIX HMCCIEOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIUTAHWIO  HAa  OCHOBE  yCBOCHHS
00111e4eI0BeYeCKUX [IEHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKHX
CIOCOOHOCTEN o0ydaronuxcsi, (GOpMUPOBaHUE Yy HHUX CO3HATEIHLHOIO
OTHOIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCHENTHOHN MpodheCCHOHAIBHON U OO0IIECTBEHHOMN JIeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHupOBaHWEe yYMEHUN M HABBIKOB Pa3yMHOTO MPHUPOIOTOIL30BAHMS,
pa3BUTHE DKOJIOTHYECKOU KYJIBTYPBhI, TPUOOPETEHUE OTBITA OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN AEATEIbHOCTH.

OO61iee yucI0 YacoB, MPEAYCMOTPEHHBIX JJI M3YUYEHUSI XUMHUHU Ha YIIIyOJICHHOM
ypOBHE cpeHero obiero oopazoBanusi, coctarisieT 204 gacon: B 10 kinacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJEIO).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHUMN.

[IpeameT u 3HAYCHNE OPTAaHUIECKON XUMHH, TIPEACTABICHUE O MHOTOO0pa3nun
OPraHUYECKUX COCIUHCHUN.

DNEeKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YXKIEHHOE
cocTosiHUA. BajieHTHbIE BO3MOXXHOCTHM aToMa yriepojaa. XUMHUYECKas CBS3b B
OpTraHUYECKUX COCTUHEHUSX. TUnbl ruOpuan3alui aTOMHBIX OpOUTaIeH yriepoa.
Mexanu3Mbl 00pa30BaHUsS KOBAJICHTHOM CBSI3M (OOMCHHBIM HM  JIOHOPHO-
aKIENTOPHBIN). TUMbl TEpeKpbIBaHUS ATOMHBIX OpOUTaneil, G- W T-CBS3U.
OnuHapHasi, 1BOMHAsE U TpoiHas cBsi3b. CocoObI pa3pbiBa CBsI3€H B MOJIEKYJIax
oprannueckux BemiectB. [loHsTHe o cBOOOJHOM paaukaine, Hykileoduie u
anexTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHuit A.M. bytinepoBa u
COBPEMEHHBIE MPEACTABIICHHS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpPraHUYeCKUX CcoeAMHEHUU. MomneKkylsapHble W  CTPYKTYpHbIE  (HOPMYIIBL.
CrpyktypHble (QOpMyibl pa3IMYHBIX BHJOB: pPa3BEPHYTasi, COKpali¢HHAas,
ckenetHas. M3omepus. Buabl H30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIE YQPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHUH (MHIyKTUBHBIN
U ME30MEPHBIN 3PDEKTHI).

[IpencraBnenre o kiaccupukalMu OpraHUYecKux BemiecTB. [loHsTHe O
(¢yHKUHOHANBHOU rpynmne. I'omosorus. I'omonoruueckue psinbl. Cucremarnueckas
HOMeHKatypa opranndeckux coeauHeHuid (IUPAC) u TpuBHnaibHblE Ha3BaHUS
OT/EJIbHBIX MTPEICTABUTEINCH.

OcobeHHOCTH U KJiacCcU(PUKAIMS OpPraHUYEeCKUX peakiuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

DKCIEpUMEHTANIbHBIE METOJIbI M3YyYEeHHUS BEUIECTB M HMX MPEBpALICHUNA:
O3HaKOMJIEHHE ¢ 00pa3IiaMu OpraHNnYECKUX BEMIECTB U MaTEepHalaMy Ha UX OCHOBE,
OTBITHI 1O MPEBPALIEHUI0O OPTaHUYECKUX BEUIECTB NMPHU HAarpeBaHUU (IUIABIICHUE,
00yIrJIMBaHHE W TOPEHHE), KOHCTPYUPOBaHUE MOJEJeH MOJEKYJ OpPraHUYeCKHUX
BEILIECTB.

YraeBoaopoasl.

Ankanbl. ['omonornueckuil ps ankaHoB, o01mias ¢popMyia, HOMEHKIATypa U
M30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, Sp’-
rudopuau3alys aTOMHBIX OpOuTaniel yriaepoja, o-cBsi3b. dusmueckue CBOMCTBA
AJIKaHOB.



XWMHUYECKHE CBOMCTBA QJIKAaHOB: PEAKUUU 3aMEUICHUs, HW30MEpU3aluH,
JNETUAPUPOBAHUS, IUKIN3ALNKN, TMPOJIN3a, KpEKUHra, ropenus. [IpeacraBinenue o
MEXaHU3ME PEAKIUI PAUKAIBHOIO 3aMEILICHHUS.

Haxoxnenue B npupoae. CriocoObl NOTyYeHUs U IPUMEHEHNE aJTKaHOB.

Huxnoankanel. O6mras ¢popmyiia, HOMEHKIaTypa U n3omepus. OcoOeHHOCTH
CTPOCHHUS U XMMUYECKUX CBOMCTB MaJIbIX (IIMKIJIOMPOIIaH, IUKI00yTaH) U OOBIYHBIX
(LIMKJIOMEHTAaH, HUKIIOTeKCaH) [UKI0aNKaHOB. CIIOCOOBI MOTyYEHUs! U IPUMEHEHHE
LUKJIOAJIKAHOB.

Ankensl. ['oMoyiorudeckuil psii aakeHoB, obOmas (Gopmyiia, HOMEHKIATYpA.
DIIEKTPOHHOE M POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI JIKEHOB, SP-TUOPHIM3aIIUs
aTOMHBIX opOuTaneit yriepona, 6- U m-cBsi3u. CTPYKTypHasi U TeOMeTpUYecKas
(umc-tpaHc-) uzomepus. Ousnyeckue cBOWCTBa AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKuuy IPUCOEIUHEHHUs], 3aMEIICHHUS B O-IIOJIOKEHHWE IPHU JBOWHOU CBS3H,
nonuMepusanuu u okuciieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuuu
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIy4YEHUS U IPUMEHEHHUE aJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbIC, 30JIMPOBAHHBIE,
Kymynuposarusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX IUEHOB, 1,2- u 1,4-npucoennnenue. [lonmmmepusanms conpsykEHHBIX
nueHoB. CriocoObl MOJTy4YeHUs U IPUMEHEHHUE alIKaIueHOB.

Anxunbl. ['oMonoruyeckuii psii alKMHOB, 0011as popmyiia, HOMEHKIATypa U
U30MEpHsl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKHWHOB, Sp-
rudpuau3anms aTOMHBIX opOuTaneil yriaepoga. @uU3nyeckue CBOMCTBA aJKUHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLIUN ITPUCOCANHEHNS, TUMEPU3ALMN U TPUMEPU3ALINH,
OKHUCJIeHUA. KUCITOTHBIE CBOMCTBA aJJKUHOB, UMEIOIINX KOHIIEBYIO TPOUHYIO CBS3b.
KauectBennsie peakuuu Ha TpOHHYIO CBsI3b. CrocoObI MOMyYeHHs] U IPUMEHEHUE
AJKAHOB.

ApomaTtuueckue yrieBoJaopoasl (apeHsl). ['omonoruyeckuii psiji apeHoB,
oOmtast popmysa, HOMEHKIIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OeH301a. DU3WYECKHE CBOMCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEaKIMK 3aMelIeHUsl B OEH30JIbHOM KOJIbLIE U
YIJIEBOJOPOJHOM paJMKale, pEeakUud NPUCOCAUHEHUS, OKUCIEHHWE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUSHTUPYIOMIEM JEHCTBUHM 3aMECTUTEICH B
OCH30JbHOM KOJIBIIE Ha MpUMEpe aJKWIbHBIX pPAJUKaIOB, KapOOKCUIHHOH,
TUAPOKCUIIBHOM, aMWUHO- W HUTPOTPYMIBI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoda. [lomumepuszanus ctuposia. CrnocoObl NOTydYeHHs U
IPUMEHEHUE apOMATUYECKHUX YTIIEBOJIOPOIOB.

[Tpuponnsiii ra3. IlonytHsle HedTaHbIe Ta3bl. HedTh u €€ mpoucxoxaeHue.
KamenHbIi1 yrons u npoaykTsl ero nepepaborku. Crnocodsl nepepadoTku HedTu:



NEPErOHKa, KPEKUHT (TEPMHUYECKUH, KATAIUTUYECKH), pU(DOPMUHT, TUPOIHU3.
[IponykThl nepepaboTku HEPTH, UX IPUMEHEHUE B IPOMBILIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEKY Pa3TMYHBIMU KJIACCAMU YIJIEBOJOPO/IOB.

DIJIEKTPOHHOE CTPOEHHE TaJOTCHIIPOM3BOJAHBIX YIJIEBOIOPOAOB. Peakuun
3aMEUIEHUs] TajoreHa Ha THAPOKCOrPYMIy, HUTPOTPylIy, LIHAHOTPYMIY,
amuHOrpynmy. JleiicTBMe Ha TaJllOr€HIPOU3BOJHBIE BOJAHOTO M CIHUPTOBOIO
pactBopa wWENOYM. B3auMOAENCTBHE AUTAJION€HAIKAHOB C MAarHUEM M IMHKOM.
[TonsaTHe 0 METAJUIOOPTaHUYECKUX COCIUHEHMUSAX. Hcnonp3oBanue
TJIOTCHIPOU3BOIHBIX ~ YTJIEBOJOPOJOB B OBITY, TEXHHKE H TPH CHUHTE3E
OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTANIbHBIE METOJIbI HM3YyYEHUS BEUIECTB M HMX IPEBPALICHUN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peakiuii  yriaeBoJOpOJOB Pa3IMUHBIX KJIAcCOB (0OeciBeurBaHWE OPOMHON WIH
MOJHOM BOJBI, pacTBOpa IMEepMaHraHaTa Kalids, B3aUMOJICUCTBUE allETWIIEHA C
aMMUaYHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHaApy)KeHUE
yriiepoja v BOAOPOJa B OPraHMYECKHUX BELIECTBAX, OJyYEHNE ITUICHA U U3YUEHHE
€ro CBOMCTB, O3HaKOMJIeHHE C KoyuekiusaMu «HedpTts» u «Yromawsy», ¢ oOpasnamu
MJIACTMACC, Kay4yKOB M PE3WHBI, MOJICIMPOBAHUE MOJIEKYJ YTJIEBOAOPOJOB H
raJoOreHIIPOU3BOAHBIX YTIIEBOAOPOIOB.

Kucsiopoaconepskamue opraHu4ecKue coeJMHeHH.

[Ipenenvubie omHOaTOMHBIE cnupThl. CTpoeHue MosieKyn (Ha mpumepe
METaHOJIa W 3TaHona). ['oMonorumueckui pdan, obmas QopMyna, u30Mepus,
HOMEHKJaTypa " kiaccudukamus. Dusudyeckne CBOWCTBA  MPEeTbHBIX
OJHOATOMHBIX CHUPTOB. BOOpOIHBIE CBSI3M MEXKIY MOJIEKYJaMHU CIHPTOB.
XHUMHUYECKHE CBOWCTBA: PpEAKUUM 3aMEUICHUs, JETUJIpaTallH, OKHUCIICHUS,
B3aUMOJICCTBUE C  OpPraHMYeCKMMHU W  HEOPraHUYECKUMHU  KHUCIOTaMH.
KauectBeHHas peakiusi Ha OTHOATOMHBIE CITUPTHL. J[€fCTBUE 3TaHONA U METaHOJA
Ha opraHu3M uesioBeka. CrnocoObl MOTYy4YEeHUST M MNPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipoctbie 3¢upel, HOMeHKIaTypa U u3omepus. OcoOeHHOCTH (PU3NYECKUX U
XAMUYECKUX CBOMCTB.

MHOroartoMHbl€ COUPTHI — OSTWICHIVIMKOJIb W TIHLEPUH. DPusnyeckue u
XMMHUYECKUE CBOMCTBA: PEAKIIMU 3aMELIEHHUs], B3aUMOJACHUCTBUE C OPTAaHUYECKUMU
U HEOPraHWYECKUMHU KHCIOTaMH, KAayeCTBEHHAs pEAKUHUs Ha MHOTOAaTOMHBIE
criupthl. [IpencraBieHne o MexaHU3ME peaKIUi HYKICO(DHIBHOTO 3aMEIICHUSI.
JleiictBue Ha opraHu3Mm desoBeka. C(CnocoObl MNOJYyYEeHHUS W TNPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@enon. CTpoeHHE MOJNEKYJIbl, B3aUMHOE BJIUSHHE THAPOKCOTPYNIbI H
oenzonibHOTO sifpa. duszmueckue cBoiicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTtBeHHble peaknuu Ha ¢eHosn. TokcM4HOCTh ¢eHoa.
Crnioco6bl ostyueHus 1 npuMenenue genosa. GenondopmanbaeruaHas cMoJa.

KapOoHunbHbIE COEIMHEHUS] — AJIbJICTU/IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynnbl. ['oMonoruueckue pszibl aabJerU0B U KETOHOB, OO0mIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. DuU3NueCKHe CBOWCTBAa AallbJIETHAOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTH/IOB U KETOHOB: PEAKIIUU NPUCOCIUHEHUSI.
OkucieHue alpJeTUJIOB, KAaYeCTBEHHBbIE peakiuu Ha anpaeruabl. CrnocoObl
MOJIyYEHUs ¥ IPUMEHEHUE AJIbJIETHU/IOB U KETOHOB.

OnHOOCHOBHBIE MpeieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIIOT. 30Mepus u HOMeHKIIaTypa. Pu3ndeckue cBOMCTBa
OJIHOOCHOBHBIX TPECIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA: KUCJIOTHBIE CBOICTBA,
peakius >TepudUKalUd, PEaKIUH C Y4acTHEM YIJIEBOJAOPOIHOTO pajauKaia.
OcoOeHHOCTH CBOWMCTB MYpaBbMHOM KHCJIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HENpENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTenn BBICIINX
KapOOHOBBIX KHUCIJIOT: CT€apHHOBAas, MaJIbMUTHUHOBAs, OJEUHOBAsS, JIUHO/IEBAS,
JUHOIeH08as KUCIOThI. CIIOCOOBI MOTyUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['oMonorudeckuit psia, odmas Qopmyna, uzoMepuss u
HOMEHKIaTypa. Pu3nuecKkue W XUMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCIOW U
HIEJIOYHOM cpefe.

Kupswi. Ctpoenue, GU3NIECKUE W XUMUIECKHUE CBOMCTBA KUPOB: TUIAPOIU3 B
KHUCIION U 11esiouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COACPKAIUX OCTaTKU
HEIpPEEIbHBIX JKUPHBIX KUCIIOT. JKuphl B Ipupo/Ie.

MEI1a KaK CONM BHICIIUX KapOOHOBBIX KHMCIIOT, X MOIOIIEE JACHCTBHE.

OO6mas xapakTepucTuka yrieBoioB. Knaccudukarus yrieBogoB (MOHO-, JU-
U monucaxapubl). MoHOcaxapuapl: TIIOK03a, (GPyKTO3a, TrajmakTo3a, pubo3a,
ne30Kcupr003a. PU3MYECKUE CBOMCTBA M HaxOXXJACHHE B Ipupoje. DOoToCHUHTES.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U albIAETUIHON
IpyNI, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEAEATEIbHOCTU opraHu3Ma. Jlucaxapuasl: caxaposa, MajlbTo3a U
nakto3a. BoccTaHaBiMBarolre U HEBOCCTaHABIIMBAIOIIUE qucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npuponae u npuMenenue. [lonrucaxapuapl: kpaxman,
JIMKOTEH U 1eunono3a. CTpoeHHME MAaKpOMOJIEKYJ Kpaxmaja, I[JIMKOIeHa H
HEJUTI003bl.  DU3MYECKHME CBOMCTBA Kpaxmana M UEJUI0JI03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIN3, KauyeCTBEHHas peakius ¢ HOJO0M. XUMHUUYECKHUE
CBOMCTBA IEJUTIOJIO3BI: TUIIPOJIN3, MOdyueHue 3(pupoB 1eittoiao3sl. [lonsrue o0
UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN HIENK).



DKCIEpUMEHTANIbHBIE METOJbl M3YyYEHUS BEUIECTB M HMX IPEBPALICHUNA:
PacTBOPUMOCTbD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJA C HATPUEM,
OKHMCJICHUE 3TUJIOBOIO CIUPTA B aJIbACTUJ HA PACKaJEHHOM MEIHOW IPOBOJIOKE,
OKHUCJIEHUE STUJIOBOIO CHUPTA JAMXPOMATOM Kaiausi (BO3MOYKHO HCIIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMM Ha aJIbJETUlIbl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u ruppoxcuaom meau(Il)), peakius riaunepruHa ¢ THAPOKCHIOM
meau(Il), xumMuueckre CBOMCTBA pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOJIEHCTBUE
pacTBopa riatoko3sl ¢ ruapokcuaoM menu(Il), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,
peIeHne JKCIEePUMEHTAIbHBIX 3amad 1o TemMaM «CrmupTtel ¥ (EHONBDY,
«Kap6oHoBbie KUCITOTHI. C0XKHBIC (PUPHD».

A30TCoaep:Kale OPraHnvecKre CoeInHEeHU .

AMUHBI — OpraHUYeCcKHe MPOU3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anudaTuyecKkue W apoMaTHYECKHUe; TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crtpoenue moiiekys, obmas ¢gopmyina, W30oMepusi, HOMEHKIATypa U (husudeckue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUUECKHUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJAECHCTBHE IEPBUYHBIX AMHHOB C a30THUCTON KHUCIOTOM.
Con aJIKWJIaMMOHUS.

AHWIVH — IPEACTABUTENIb AaMUHOB apOMATUYECKOT O psifa. CTpoeHne aHUIMHA.
B3auMHOe BiMsHHWE Tpynm aroMoB B Mojekyne aHwinHa. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CrocoObl
MOJIy4YeHUs] U TpUMEHeHHe anudaruuyeckux aMuHoB. l[lonydenue aHwiInHa U3
HUTPOOEH301a.

AmuHokucnoTel. HoMeHnknaTypa u uzomepusi. OTaeNbHbIe IPEACTABUTENHN Ol
AMUHOKMCIJIOT: TJIMOWH, ajaHuH. @Du3nyuecKhe CBOWCTBA  aMUHOKHUCIOT.
XUMHYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUYeCKHX
COCIMHEHHUM, peakIusl MOJMKOHACHCAIMK, OOpa30BaHWE MENTHIHOM CBS3U.
buonornyeckoe 3HaueHne aMMHOKUCIOT. CHHTE3 ¥ TUAPOIU3 IENTUIOB.

benku kak npupoansie nonumepsl. [lepBuuHasi, BTOpUYHAs W TPETHYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOIU3, JACHATypaIus,
KaueCTBEHHbIC PEaKIIMU Ha OCJIKH.

DKCNEPUMEHTAIbHBIE METOJbl M3YyUYE€HUS BEHIECTB M HX NPEBPAIICHUN:
pacTBOpeHHE OENKOB B BOJE, JACHATypamus OENKOB NMPU HArpeBaHHUH, I[BETHHIC
peaknmu Ha O€NKH, pelieHWe OKCIEPUMEHTAIbHBIX 3a7a4 10 TeMaM
«A3oTconepKalre OpraHn4ecKiue CoOeTMHEHUs» U «Pacro3HaBaHUE OPraHUYECKHUX
COCIMHEHUN).

BbicokoMoJIeKYJISIPHBIE COeIMHEHMS.

OCHOBHBIEC TOHSITUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJUMEPU3ALIUN, CPEAHSST MOJICKYJISIpHAs



macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIUS.

[Tonumepubie Mmatepuansl. [lmacTmaccbl  (MONMMATUIIEH, MOJUIIPOIMIIEH,
NOJINBUHWIXJIOPU, TMOJUCTUPOJ, MMOJMMETHIMETAKPWIAT, MOJUKApOOHATHI,
nonvdTUICHTepedTanar). YTunusamus 1 nepepadoTka miacTukKa.

DI1acTOMEpHI: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBBIN) U CUIIUKOHBI. Pe3nHa.

BonokHa: HaTypaigbHble (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JTABCaH).

[Tonumepsbr CHEUUATIBHOTO Ha3HA4YEeHUs (TeduioH, KeBJap,
AJIEKTPOIPOBOISAIINE MTOJIUMEPHI, OMOpa3iaraeMple MOJIUMEPHI).

DKCIepUMEHTAIbHBIE METOJIbI M3yYEeHHUS BEIIECTB W HMX IPEBpallCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIIEHUE HSKCIEPUMEHTAIbHBIX 3aJad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH.

Pacuérnrlie 3agaun.

Haxoxnenne MmonekyiasipHOd (GOpMysIbl OpPraHMYECKOro COEAUMHEHUS 10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIIUX B €r0 COCTaB, HAXO0KAEHUE MOJIEKYJISIPHON
(bopMyJIbl OPraHUYECKOT0 COETUHEHHs 0 Macce (00BEMY) MPOIYKTOB CrOpaHus,
0 KOJIMYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIUU W/UITU UCXOTHBIX
BELIECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJibl OPraHMYECKOrO BEIEeCTBA Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WMJIM CIIOCOOOB MOJYYEHHMsI, ONPEIEICHUE 0N
BBIX0JIa IPOAYKTA PEAKIUHU OT TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3HU.

Peannzanust MeXnpeIMETHBIX CBA3EH MPHU M3YUYECHHH OPTraHMYECKON XUMHU B
10 kjacce ocylIecTBIAETCS 4Yepe3 HCIONb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHSATUW, TaK MW TOHSTUH, MNPUHIATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO01re ecTeCTBEHHO-HAYUYHBIE MMOHATHA: SBIICHUE, HAYYHBIN (DaKT, rUTIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HaOIIOJCHUE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJICJINPOBAHUE.

®dusuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, MOJIEKyJa,
HHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOe€ COCTOSHUE
BEIIECTBA, (DU3UYECKUE BEIMYUHBI, €JIMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPrus,
Mmacca.

buonorusi: kierka, opraHu3M, OIKOcuUcTeMma, Ouocdepa, MeTadbOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIN M TeTepOoTpOoHBI TUN MHUTAHUA, OpOXKEHUE,
dboTocuHTe3, nbIXaHWe, OENTKH, YIJIEBOJbI, >KUPBI, HYKICHHOBBIE KHUCIOTHI,
(bepMEHTHI.



['eorpadusi: mone3nsie UCKOMaeMbI€, TOTUIUBO.
TexHOonorusA: NHUILEBbIE NPOAYKTbI, OCHOBBI PALMOHAIBHOIO IUTAHUI,
MOIOIIUE CPENICTBA, MATEPHUATIBI U3 UCKYCCTBEHHBIX U CHUHTETUUYECKHUX BOJIOKOH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA YI'JIYBJIIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA30OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cootBeTcTBUM € CHCTEMHO-ACSTEILHOCTHBIM TMOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJhTATOB OCBOCHHS TpeIMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
oOmiero oOpa3oBaHUsS BBIICIEHBI CIEAYIOIMIME COCTABIISIIOIIME: OCO3HAHUE
0o0y4aronMMucs POCCUHCKOM TpakIaHCKOW MACHTHUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U CaMOOMPEICICHUIO; HATMYMEe MOTUBAIIUU K
00y4YeHHI0; TOTOBHOCTh M CIOCOOHOCTh OOyYaroHmIMXcsi pPyKOBOACTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMU T[OBEJCHUSA, HAIMYWE
IPABOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH LEIH U CTPOUTH
YKU3HCHHBIC TIIaHbI.

JIngyHOCTHBIE pE3yJbTaThl OCBOEHUS TNpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OTBITA ITO3HABATCIIBHOW W TPAKTUYECKON JACSATEIBHOCTU
o0ydJaronuxcst B MpoIecce peaan3aiiui 00pa3oBaTeIbHOMN NeATeTbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(hOPMUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M TPAKTUYECKON JesSTEeIbHOCTH
oOyyarommxcsi B mpoliecce peain3anur 00pa3oBaTEIbHON JEATEIBHOCTH, B TOM
YHCJIC B YACTH:

1) rpa:k1aHCKOTO BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOIOPSJIKY;

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIICHUU B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM ACATEIHHOCTHU MPU CO3TaAHUH YUEOHBIX
IIPOCKTOB, PECIICHUH YUYCOHBIX U IO3HABATEIIBHBIX 3a/1a4, BBIMOJTHEHUN XUMHUYECKHIX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI JIPYTUX MPU aHATN3€ PA3IUYHBIX BUIOB YUCOHOU NEATEIHLHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4yHOMY HaCIEIUI0
OTE€UYECTBEHHON XUMMHHU,

YBOXEHUSI K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUH U TPAKTUUYECKOTO
NPWIOKEHUS! XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUINTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
TIOCTOSIHHOTO TPY/Ia YUYE€HBIX U MPAKTUKOB;

MHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MTOJIYYE€HUH U MOCIETYIONIEM aHATU3Ee
uHGOPMAITIH O TIEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;



3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUYECKOr0 TTOBEICHUS,

CITOCOOHOCTH OIEHUBATh CUTYyallMH, CBA3aHHBIE C XUMHUUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U LICHHOCTH;

FOTOBHOCTH OLICHUBAaTh CBOE IOBEJACHHWE W TOCTYIIKM CBOMX TOBAPHUINICH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUE€TOM OCO3HAHUS TMOCJIEACTBUMN
MOCTYTIKOB;

4) popmMupoBaHHS KYJbTYPHI 310POBb:

MOHUMAaHUSl I[IEHHOCTEH 30pOBOrO0 © 0e30MacHoro obOpasza >KH3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DM3WYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOyroficHUsl TMpaBwil 0€30MacHOTO OOpallleHUs C BelleCTBaMU B OBITY,
ITOBCEHEBHOM KW3HU, B TPYIOBOU JESATEIBHOCTH;

NOHMMAHHUSI LEHHOCTH NPaBUJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€301MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOITUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TIOCJICICTBUN W HETPUSTHS BPEIHBIX NPUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s, HAPKOTHUKOB, KYpEHUs);

5) TpyA0BOr0 BOCIIMTAHUSA:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIEI0BATEIbCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JpPyrux BHUAaX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUM MPAKTHUYECKUX 3a]ay
COIIMAJIbHOM HAIPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3Yy4YEHUI0 Mpodeccuil pa3InyHOTOo pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHHUS ITPEAMETHBIX 3HAHUH 110 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU 1€ TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYaJIbHOW TpPaCKTOPUU
obpazoBaHus, Oyaymiell mnpodeccuu W peanu3alid COOCTBEHHBIX J>KHU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) ’K0J10rH4eCKOro BOCIMTAHMS :

HKOJIOTHYECKHU I1€JIECO00PA3HOTO OTHOIIECHUS K TPUPOJAE KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMJIC;

MOHUMAHMS TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHOM CPEIbL;

OCO3HaHMSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMUU IS
pelIeHrs BOIPOCOB PAllMOHAIBHOTO TPUPOIOTI0JIb30BAHMS;



AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIMX BPEI  OKPYKarOIIEH
MPUPOJIHON cpejie, YMEHHS TMPOTHO3UPOBATh HEOJArompHUsITHBIE AKOJOTHUUECKUE
MOCJICACTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIATh UX;

HaJIM4YUS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCSI UMM B TO3HABATEIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
MpPaKTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHBOCTOSITH HJCOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NTO3HAHUSA:

MHPOBO33PEHUSL, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH
1 00IIIECTBEHHOMN MPAKTUKH;

MOHUMAaHMS CHeUuUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbOpMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY>KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIIeHWU TpoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeXKJIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JJIE  COBPEMEHHOMU
IUBUJIM3ALHAN: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BayKHOU POJIM B CO3JaHUA
HOBOM 0a3bl MaTepHAIbHOW KyJIbTYpbl, B PEIIEHWU TJI00ATBHBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILIEBON U
AKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIICYECHUU YCIOBUM
YCIEUIHOTO TPYa U SKOJIOrHYeCKH KOM(POPTHOM KU3HU KAXKOTO YieHa 00IIeCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
noJTyyaeMble 3HAHUS JJIS aHAJu3a U OOBSICHEHUS SIBIICHHM OKPYIKAIOIIEro MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUSI JeiaTh 000CHOBaHHBIE 3aKJIIOUCHUS Ha
OCHOBE HayUYHbIX (DAKTOB U UMEIOIIMNXCS JAHHBIX C IIEJIBI0 TTOJIYYEHHUS JJOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOATENBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus mMpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

WHTEpECca K MO3HAHUIO, UCCIIEIOBATENLCKOM AEATEIbHOCTH,

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO M|
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHMM TIO0 XUMHH B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTSIM TpyJia B pa3iuyHbIX chepax npodhecCHOoHAIbHOM
NEATETbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI



MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS IPOTPaMMBbI [0 XMMUU HA YPOBHE
cpeHero od1ero 0opa3oBaHus BKIOYAIOT:

3HAYUMBbIE IS dbopMHpOBaHUA  MHMPOBO33PEHHS]  OOYydarOIIMUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUSA, OTPaXKaIOIINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTeMa, HayYHbId (pakT, MPUHIUII, TUIO0TE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOAEHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCAJIbHbIE Y4YEOHbIE NEUCTBHS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHITUU 00yUYarOINXCs;
CITOCOOHOCTH oOyyJarommxcst HCIIO0JIb30BaTh OCBOCHHBIE

MEXKIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4EOHBIC
JICVCTBUA B MMO3HABATEILHOM U COIUAIBHOW MPAKTHUKE.

MeranpeaMeTHbIE Ppe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBbIe JIOrHYECKHE TeHCTBUA:

CaMOCTOSITeNIbHO  (popMynupoBaTh M aKTyalIM3UpoOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNATh LEIU JESATEIBHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSA, COOTHOCUTD PE3YJIbTAThI ACATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BaTh IMPH OCBOCHUU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUSA:
BBIJICIIATh XAPAKTEPHBIE MPU3HAKHU TMOHSATUM W YCTAHABIMBATH UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE TIOHSTHS JIJIsi OOBSICHEHUS OTIETbHBIX ()aKTOB U
SIBIICHU;

BBHIOMpaTh OCHOBAaHUS M KPUTEPUU JJIsd KJIacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKLINM;

YCTAHABIIMBATh IPUYUHHO-CIEACTBEHHBIC CBS3M MEXKIY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHUE pacCyXJAeHus (MHAYKTUBHBIC, JACAYKTHBHBIC, IIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKJIFOUCHUS,

MIPUMEHATh B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XMMUHA CHUMBOJNYECKHE
(3HaKOBBIC) MOJIECIIH, PEOOPA30BHIBATE MOCIIBHBIC TIPEICTABICHUS — XUMUUCCKU
3HaK (CUMBOJI) DJIEMEHTa, XUMHUUecKas (popMyJia, ypaBHEHHE XUMUUECKON peaKIuu
— MpU pElIeHUH Y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a7ad, TPUMEHATH



Ha3BaHHbIE MOJEJIbHBIC MPEACTABICHUS JJI BBISABICHHS XaPAKTEPHBIX NPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a3oBbIe McCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMUYECKHUX
peakiuii;

dbopMyIMpOBATH 1IENU U 33/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpPMYJIMPOBAaHHBIE BOIMPOCH B KAayeCTBE HHCTPYMEHTA
NO3HAHUSA U OCHOBBI AJi1 (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABMIBHOCTU
BBICKa3bIBAEMBIX CYKJIECHUN;

BJIAJCTh HAaBBIKAMHU CAMOCTOSTEIBHOIO IUJIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOMIOJaTh 32 XOJA0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
000011IeHHs ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOJCIIAaHHON PaboTe;

npuOOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENbCKOM U MPOEKTHOMN
NEeSTENbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PEUICHUS MPAKTUYECKUX 3aa4, IPUMEHEHHUIO PA3TMYHbBIX METOIOB
NO3HAHUS.

3) paGora ¢ nndopmanueii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX UHMoOpManuu (Hay4HO-
NoMmyJisipHasi JUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcebl HTEpHeTa), aHanmM3upoBaTh MHPOPMALUIO PA3IMYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEYHBOCTb;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NIMUYHBIE METOJbI MPU TMOUCKE U
orObope wuH(poOpMaIMK, HEOOXOAMMOW JJid BBINOJHEHUS Y4YEOHBIX 3aaad
OIIPEICNIEHHOIO TUIIA,

npuoOpeTaTh ONBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IN4HbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (oOpMy  MpeACTaBICHUS
uH(popmaimu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIOJIb30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA IPU PadOTE C XUMUIECKON
uHpopMaIueil: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKHe U MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KoMMyHUKAaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIE 1eliCTBHSA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/AaeMOM TeMbI B X0/1€ JUAJIOTa /WU
JMCKYCCHUH, BBICKA3bIBATh HJIeH, (HOPMYIHUPOBATH CBOU MPEIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS ITPEUIOKEHHON 3aa4H;

BBICTYIIaTh C MPE3CHTALMEN PE3YyJIbTATOB IMO3HABATEIBHOM NEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO UM COBMECTHO CO CBEPCTHUKAMU P BHITIOJIHEHUHU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONH pabOThl MO0 HCCIEI0BAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, peaju3aluy y4eOHOTO MPOoeKTa, U (OpMYIUPOBATH BHIBOBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM IYTEM COTJIACOBAHUS IO3ULHMN B
x0J1e 00Cy)IeHUS 1 0OMEHAa MHCHUSIMH.

PeryisiTuBHbIE YHUBepCAJbHbIE yUeOHbIE 1eiiCTBUA:

CaMOCTOSITENIbHO TUIAHUPOBaTh M OCYIIECTBISATH CBOK I[TO3HABATEIbHYIO
NEATENIbHOCTh, Ompenensas €€ Lenu W 3aJadd, KOHTPOJUPOBaTh MU IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBAaTh NpPENJaraéMblii aJIroput™M JACHUCTBUN MNpu
BBIMIOJTHEHUH YYE€OHBIX UM UCCIEJOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢h(dEeKTUBHBIN Ccroco0 MX penieHus ¢ Y4ETOM TOJNYYeHHS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBJIATh CAMOKOHTPOJb JESATEIBHOCTH HAa OCHOBE CaMoOaHajau3a H
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHbIC pe3yNbTaThl OCBOCHUS MPOrPAMMBI 10 XUMHUH Ha YTIIyOJIEHHOM
YpOBHE Ha ypOBHE CpPEAHEro o01Iero o0pa3oBaHusl BKIIOYAIOT Clienupruueckue ass
y4eOHOTo npeaMera « XUMHUs Hay4dHbIE 3HaHUS,, YMEHUS U CIIOCOObI JEHCTBUN TIO
OCBOCHUIO, MHTEPIPETAIUU U MPeoOpa30BaHUIO 3HAHUM, BUJBI JCATEILHOCTU IO
MOJIYYCHUIO HOBOTO 3HAHWUS W TPUMEHEHWIO 3HAHUW B DPA3JIMYHBIX y4eOHBIX
CUTyalUsX, a TAKKE B PEaJbHbIX KU3HEHHBIX CUTyallUsAX, CB3aHHBIX C XUMuen. B
IporpaMMe II0 XUMHHU TPEAMETHBIE PE3YJIbTAThl MPEACTABICHBI IO TrojaMm
W3YYCHHS.

10 KITACC

[IpenMetHble pe3ynbTaThl OCBOEHMS Kypca «OpraHuueckas XHUMUS»
OTPAKAIOT:

c(OpMHUPOBAHHOCTh MPEJCTABICHUN: O MECT€ W 3HAYEHUH OpPraHUYEeCKON
XUMUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00ECIEYEHHUU yCTOMYMBOIO
pPa3BUTHS YEJIOBEYECTBA B PELIEHUM MPOOJIEM IKOJIOTHYECKOM, SJHEPreTUUECKON U
MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecreyeHuu PalMOHAIIBHOTO
OPUPOAOIIONb30BaHUS, B (POPMHUPOBAHUM MHUPOBO33PEHUS MU OOIIEH KYyJIbTYpbl
YeJIOBEKa, a TAKXKE HKOJIOTMYECKH 000OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJHOU CpeJIE;



BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpas  BKIIKOYAET:
OCHOBOTMOJIATAIOIINE MMOHATHUS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obosouka aroma, S-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS aToMa, TruOpuau3alus AaTOMHBIX OpOWUTalie, HWOH, MOJIEKYIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBINA 00BEM, YTIEPOIHBIN CKeNeT, (YHKIIMOHATbHAS
rpylma, pajaukai, CTPYKTypHble (opMyisl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (TeoMeTpuuecKas,
ONTUYECKAs), H30MEpPblI, TOMOJIOTUYECKUH psAll, TOMOJIOTH, YIJIEBOAOPOMIbI,
KUCJIOPOJI- U a30TCOJEPKAIIUE OPraHUYECKUE COEAUHEHUS, MOHOMED, IOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS, TEOPUH, 3aKOHBI
(nepuoanueckuii 3akon J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPTraHUYECKUX
BemecTB A. M. byTnepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TOpeBpalleHuss HHEPrUM TMpPU XUMUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHUH, MUPOBO33PEHUECKHE 3HAHMS, JEKAIIUE B OCHOBE
MOHUMAHHS TPUUMHHOCTH U CUCTEMHOCTH XMUMHUYECKUX SIBJICHUI; MPEICTABICHUS
0 MEXaHM3MaX XUMHUYECKUX peakIui, TEPMOJUHAMUYECKUX W KUHETUYECKUX
3aKOHOMEPHOCTAX MX MNPOTEKAHUSA, O B3AMMHOM BIIMSTHUM aTOMOB M TPYIIIT aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN 3 dekToi, opuentantsl [ u Il pona);
(dakToIOTHYECKUE CBEJCHHUS O CBOMCTBAaX, COCTaBe, IMOJYYECHUU U 0O€30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIUX OPraHUYECKUX BEIICCTB B OBITY M MPaKTHYECKOU
NeATEeIbHOCTH YEJIOBEKA, OOIIMX HAYUHBIX MPUHIIMIAX XUMUYECKOTO MPOU3BOCTBA
(Ha mpuMepe MPOU3BOACTBA METAHOJIa, TepepabOTKU HEPTH);

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSATHUH,
YCTaHAaBJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
OIMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHECHU;

c(hOpMHUPOBAHHOCTh YMEHUM:

UCII0Ib30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJII COCTABJIEHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POpMYIT OpraHuYeCcKuX
BEILIECTB;

COCTaBJISAITh YPAaBHEHUSI XMMHUYECKUX PEAKIIUN U PACKPBHIBATh UX CYIIHOCTD:
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUMKA  IOCPEICTBOM  COCTaBJICHUSA
AJIEKTPOHHOTO OajlaHca »JTUX peakIiuii, peakiuii HOHHOTO OOMeHa IyTéM
COCTABJICHHUSI X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUM;

M3TOTABJIMBATh MOJIEJIM MOJIEKYJl OPraHUYECKUX BEUIECTB ISl MILTIOCTPALUU
X XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpPMHUPOBAHHOCTh YMEHHI: yCTaHABIMBATH MPUHAJIC)KHOCTh M3YYCHHBIX
OPraHMYECKUX BEUIECTB [0 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne COeAMHEHWH, JaBaTb UM Ha3BaHHUS IO CHUCTEMAaTUYECKOU



HoMmeHkiatype (IUPAC) u npuBOauTh TpUBHAJIbHbIE HA3BaHUS AJI OTAENIbHBIX
IpeCTaBUTENIed OPraHMYEeCKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
STUJICHTJIMKOIb, (eHos, dopmanbaerua, aneTaibleruj, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBAS KUCIIOTHI,
[JIMLWH, aJlaHuH, MajbTo3a, (PPYKTO3a, aHWIMH, AUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

c(hOPMUPOBAHHOCTh YMEHHUS ONpPEAENsATh BHUJ XHUMHUYECKOW CBSI3U B
OpraHUYECKUX COEIMHEHMSIX (KOBAJICHTHAasT M HWOHHAas CBSI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TMOJOXKEHUSI TEOPUH CTPOCHUs
opranunveckux BemectB A. M. BytnepoBa juist 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKT€pU30BaTh COCTAB, CTPOEHUE, (PU3NUECKUE
U XMMUYECKHE CBOWCTBA THUIHYHBIX NPEICTaBUTENICH pPA3IUYHBIX KJIACCOB
OpPraHMYECKUX BEILECTB: aJIKaHOB, LIMKJIOAJIIKAHOB, AJIKEHOB, aJIKaJIM€HOB, AJIKUHOB,
apOMAaTUYECKHX YTIEBOAOPOJOB, CIUPTOB, aJbICTU]IOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(UPOB, KUPOB, HUTPOCOEAMHEHUH U AMHUHOB,
AMUHOKHCIIOT,  O€NKOB, YIJIEBOJOB  (MOHO-, JH- M  IOJHACAXapuaoB),
WUTIOCTPUPOBaTh ~ T€HETHYECKYI0  CBSI3b  MEXKAY HHUMU  ypaBHEHUSMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHH C HCIOJIb30BAHUEM CTPYKTYPHBIX
bopmyr;

c(OpPMUPOBAHHOCTh YMEHHUSI TOJATBEP)KIaTh HAa KOHKPETHBIX MpUMepax
XapaKTep 3aBUCHUMOCTU PEAKLIMOHHON CLIOCOOHOCTH OPraHUYECKUX COEAUHEHUH OT
KPaTHOCTH U THIA KOBAJEHTHOH CBS3U (G- U T-CBSI3U), B3aUMHOTO BIIUSHUS aTOMOB
U TPy aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKT€pPU30BaTh UCTOUHUKHU YIJIEBOJIOPOIHOTO
ChIpbs (HEPTH, MPUPOJIHBIN ra3, yroiib), ClIocoObl €ro nepepadoTKU U MPAKTUYECKOE
IpUMEHEHUE IPOAYKTOB EPepadbOTKH;

c(OPMUPOBAHHOCTh BJIAJEHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAyYHBIX
METO/IaxX MO3HaHUsl — HaOJIIOICHUH, U3MEPEHUHU, MOJICIUPOBAHUH, IKCIIEPUMEHTE
(peaslbHOM M MBICIICHHOM) U YMEHHSI IPUMEHSTH 3TU 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTH OCHOBHBIE OTIEPAIIUN MBICITUTEIHHON
NesITeIbHOCTH — aHaju3 U CHUHTE3, CpaBHEHHUE, 00O0OIIeHHE, CHCTEMaTU3alUIO,
BBISIBJICHUE TIPUYHUHHO-CIICJICTBEHHBIX CBSI3€W — JJI1 U3Y4YEHUS! CBOMCTB BEIECTB U
XUMHUYECKUX PEaKIIN;

c¢(hOpMHUPOBAHHOCTh YMEHUI: BBISBISATH B3aUMOCBS3b XUMHUYECKUX 3HAHUH C
HNOHATUAMU U TPEACTABICHUSMHU IPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
Oosiee OCO3HAHHOTO MMOHMMAHMS CYIIHOCTH MaTepUalbHOIO E€IUHCTBA MHpA,



UCIIOJIb30BaTh CHUCTEMHBIE 3HAHUS [0 OPTraHWYECKOW XUMHUU Uil OOBSICHEHUS U
IIPOTHO3UPOBAHUS ABICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHUI: TPOBOJAUTH PACUETHI IO XUMUUECKUM (hopMyJiaMm
U YPAaBHEHUSIM XUMHUYECKUX PEAKIUil C UCIMOIb30BaHUEM (U3UYECKUX BEIUYUH
(Macca, 00BEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKICHUIO XHUMHYECKON (OpMyIIbl
BEILIECTBA 1O MU3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKUX SJIEMEHTOB, MPOJAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TIPOrHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TO3UIMKA  DKOJOTUYECKOM  OE30MmacHOCTH  TOCHEACTBUS  OBITOBOM U
IPOU3BOICTBEHHOM JIEATEILHOCTH Y€JI0BEKa, CBA3aHHOM € repepaboTKOM BEIIECTB,
WCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS [Tl IPUHSATUSI TPAMOTHBIX pelIeHu mpolaemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHUEH;

c(hOpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEIbHO IIJIAHUPOBATh M TPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyYEHUE M HW3YUYEHHE CBOWCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKUMU YTJIEBOJOPOJOB pPA3JIMYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3aad MO PACIO3HABAHUIO OPTaHWYECKUX BEMIECTB) C COONIOACHUEM TPABHII
Oe3omacHOro oOpamieHusi ¢ BEHeCTBAMU M JIA0OPATOPHBIM O00OPYIOBAHUEM,
dbopMyIMpoBaTh IENb HKCCJIEAOBAHMS, NPEACTABIATh B pa3iudHONl (opme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh X JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

cOOMI0IaTh TPaBWIIA AKOJIOTHYECKHU IIEJIECO00pPa3HOTO TOBEACHUS B OBITY U
TPYIOBOW JEATEIIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBbSA, OKPYKAIOIIEH
MPUPOJIHOM CPENBI U TIOCTUKEHHUS €€ YCTOMUUBOTO Pa3BUTHS;

O0CO3HaBaTh OIACHOCTh TOKCHUYECKOTO JCHCTBUSI Ha >KUBBIE OPraHU3MBI
ONPEAECTEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAs cMbICI nokaszarens [1/1K;

aHATM3UPOBATh IEJIECOO0OPA3HOCTh MPUMEHEHUSI OPTraHUYECKUX BEIIECTB B
MIPOMBIIIVICHHOCTH U B OBITY C TOYKU 3PEHHUS COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOPMUPOBAHHOCTh YMEHHI: OCYHIECTBJIATH II€JICHANPABICHHBIM TOUCK
XUMUYECKON nH(POpMAIIK B pa3IMYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-Hay4YHas
JAUTEpaTypa, CpeacTBa MaccoBoi MHpopMmaluu, MHTepHET U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYI0 HH(OpMaInio, mepepadbaTsiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUH C MTOCTABJICHHON y4eOHOM 3amauei.

HHOM y4yeOHOU 3a1ayueil.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos D1eKTPOHHBIE
Ne HaunmMeHoBaHMe pa3iesioB u Kontpoasusie | TIpakTHueckue (uu¢posbIe)
n/m | TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pasznen 1. Teopernueckue 0CHOBbI OPraHHM4YeCKOM XUMHHU
[Ipenmer opranndeckoit
11 xumuu. Teopust cTpoeHust 2 bubnnorexa [JOK
' OPraHUYECKHUX COCIUHEHHH A. https://m.eds00.ru/d69df650
M. bytneposa
Hroro no pazneny 8
Pa3nea 2. Yriesogopoasbl
21 [IpenenbHble yrieBoaopOIbl 5 bubmuorexa [JOK
' — aJIKaHbI, [IUKJIOATIKAHBI https://m.eds00.1u/d69df650
Henpenenbubie
2.2 rnerl)so OpOJBIL: aJIKEHbI 14 1 buommorexa LIOK
& | YUICBOAOPOARL ’ https://m_edsoo.ru/d69df650
AJIKaJUEHBbI, aJIKUHbI
)3 Apomaruyeckue 2 bubnuorexa [IOK
' YTIEBOIOPOAbI (ApEHBI) https://m.edso0.ru/d69df650
[IpupoiHbIE ICTOUYHUKHI
2.4 TJIEBOJIOPOJIOB U UX 4 bubmorexa HOK
' Y AOpOA https://m.eds00.ru/d69df650
nepepaboTka
)5 lManorennpon3BoaHbIE 4 1 bubnuorexa [JOK
' YIJIEBOJOPOIOB https://m.edsoo.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650

Hroro o pazneny 35

Pa3nea 3. Kuciopoacoaepskamue opraHu4ecKue coeJHHeHH

bu6mmoreka [{OK
3.1 Crpret. Geron 1 ! https://m.eds00.ru/d69df650
KapOonunbHbIe COCAMHEHUS:
19 albIETUILI U KETOHEL. 71 1 bu6mmoreka [IOK
KapOoHOBBIE KHUCITOTHI. https://m.eds00.ru/d69d{650

Croxuble 3¢upbl. Kupsl

bu6mmoreka [{OK
33 YTaeBOEI ? ! https://m.eds00.1u/d69df650
Hroro no pazneny 41

Pa3neua 4. A3oTcoaepskaiue opraHu4ecKue coeJHHeHHs

41 AMuHBI. AMUHOKHCIIOTEL. 12 1 ) bubmnoreka [IOK
’ benku https://m.edsoo.ru/d69df650
Hroro no pasneny 12

Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

51 BricokomornekyisipHbie 6 | bubnuoreka [IOK
' COEIMHEHUS https://m.edsoo.1ru/d69df650
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB 101 3 6
1O ITPOI'PAMME



https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo 4acoB
Ne Tema ypoka Kontpoabubie | IlpakTuueckue Aara JIEKTPOHHEIC UHPPOBLIC
n/n Bcero HU3y4eHusi | o0pa3oBaTeJbHBIC PeCypChI
padoThI padoThbI
[Ipenmet u 3HaueHNE
OPraHUYEeCKON XUMHH,
bu6mmoreka [IOK
1 MIPEICTABICHHUE O | 02.09
https://m.eds00.1u/3686e6f5
MHOT000pa3uH OPraHuIeCKUX
COCIMHEHU N
DJIEKTPOHHOE CTPOCHHUE aTOMa
riepojia (OCHOBHOE U
2 1}31036p>1< él({Hoe COCTOSTHHUSI) 1 02.09 bubmorexa HOK
YHA ' ' https://m.edsoo.ru/Oce6fddc
BanenTHble BO3MOXKHOCTH
aToma yriepoja
Xumuyeckas CBsi3b B
OPTraHUYECKUX COCTMHEHUSIX. BuG 1OK
noIMoTEKA
3 MexaHu3Mbl 00pa3oBaHUs 1 05.09
. p https://m.eds00.1ru/8d39f5¢8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
paspsiBa CB3EM
Teopust crpoeHus
. bubnuorexa [JOK
4 OPTraHMYEeCKUX COCTUHCHUMN A. 1 09.09
https://m.edso0.1ru/9¢595¢cb8
M. byrneposa
Buaer nzomepun:
bu6mmoreka [IOK
5 CTPYKTypHas, 1 09.09

MPOCTPAHCTBEHHAS.

https://m.edso00.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

OnekTpoHHbIE 3 (DHEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COECIUHEHUN

IIpencraBnenue o
KJIaccu(uKaum u

6 cucTeMaTHIecKas 12.09 buGnnorexa [IOK
https://m.edsoo.ru/c212dd21
Homenkiatypa (IUPAC)
OpraHUYECKHUX BEIIECTB

. Knaccudukanus peakiuii B 16.09 bubnmnoreka [JOK
OPraHUYeCKON XUMHH ' https://m.edsoo.ru/ba5706aa

2 CucreMaruzanus u 16.09 bubmuoreka [JOK
0000111eH1e 3HAHUIA 110 TEME ' https://m.edsoo.ru/87a37cab
AnKaHbI: TOMOJIOTHYSCKUN
psin, obmias ¢popmya,

9 HOMEHKJIaTypa U U30Mepus, 19.09 bubmuoreka [JOK
DJIEKTPOHHOE U ' https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10 DuU3NYECKUE U XUMUYECKHUE 23.09 bu6mmoreka [{OK
CBOICTBA aJIKaHOB ' https://m.edsoo.ru/3137711¢
HaxoxaeHne ankaHoB B

11 npupojie. CmocoObI MOJIyYeHHUS 23.09 buGnnorexa [IOK

PHPOsIE. M ' https://m.eds00.ru/259b0aSb
Y IPUMEHEHHUE ATKaHOB
[ukmoankaHsl: o0
dbopMyIia, HOMEHKIIATypa
30Me 0cOo0EHHOC
12 U30MEpHs, HHOCTH 26.09 bubnuorexa [IOK

CTPOCHHUSI I XUMHUUYECKHUX
CBOICTB, CITIOCOOBI MOTyUEHUS
U TIpYMEHEHUE

https://m.edsoo.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
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https://m.edsoo.ru/3137711c
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https://m.edsoo.ru/156730d2

Pemenne pacu€THbIX 3a1a4 HA
onpeaesieHue MOJIEKYJIAPHOU
(dbopMyIIbl OpPraHu4eCcKOro

13 BEIIIECTBA IO MAaCCOBBIM JOJISIM 30.09 Bubmuotexa HOK
https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXO/SIINX
B ero cocras. CucremaTuzanus
¥ 0000111eHIe 3HaHUH 110 TeMe
AJIKEHBI: TOMOJIOTHYECKUI
psia, oOmas ¢popmyna,

14 HOMEHKJIATypa, JIEKTPOHHOE U 30.09 bubnuoreka [IOK
IPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/273b0ale
MoJiekya. CTpyKTypHas ¥ LiUC-

TpaHC-U30MEPHUSI ATIKEHOB
dusnuecKue 1 XUMHYECKUE Bu6morexa [IOK

15 CBOMCTBA ankeHoB. [IpaBuio 03.10 httos:/fm. edsoo.re/21069ced
MapkOoBHHMKOBa :

16 CrniocoOsl nosty4eHus u 07.10 bubnuorexa [JOK
MPUMEHEHHUE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 no

17 teMme "[lonydyenue sTuiieHa u 07.10 bubmorera [IOK

_ https://m.edsoo.ru/0941eed8
U3Yy4YEHHE €ro CBOMCTB
Pemenue pacuérubix 3a1a4 Ha

13 OTpeJIeTICHUE MOJIEKYJIIPHOM 10.10 bubnnoreka [JOK
(GOpMyITbI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BElIeCTBa
AJKalMeHbl: CONPSHKEHHBIE,

19 U30JIMPOBAHHBIE, 14.10 bubnuoreka [IOK
KyMYJIMPOBAaHHBIE. https://m.edsoo.ru/04298c0a

Oco0eHHOCTH ANEKTPOHHOIO



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
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https://m.edsoo.ru/04298c0a

CTPOCHUS

20 XUMHUYECKUE CBONCTBA 14.10 bubmuoreka [JOK
CONPSKEHHBIX JUECHOB https://m.edsoo.ru/e561253d

71 CrniocoOsl nosty4eHus u 17.10 bubnuorexa [JOK
NPUMEHEHHUE AJIKAIUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKHI
pan, obmas hopmyna,

” HOMEHKJIaTypa, MEKTPOHHOE U 21.10 bubnnorexa [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68bbccic
MOJIeKy, (hu3nueckue
CBOMCTBA

3 XuUMHUYECKHe CBOMCTBA 21.10 bu6mmoreka [{OK
AJIKUHOB https://m.eds00.ru/23493a93

24 KauectBenHbIe peakiuu Ha 24.10 bubnnoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

25 CnocoOslI nmosty4eHus u 0711 bubnuorexa [JOK
NPUMEHEHUE ATIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€Tsl Mo

26 YPABHEHUIO XUMHUYECKON 11.11 bubmmorera [TOK

https://m.edsoo.ru/5db8e526
peakuuu

7 Cucremaruzanus u 1111
00001IeHIE 3HAHWI 110 TeME
ApEHbI: TOMOJIOTHYECKUH Psif,
oOmas ¢popmyna,

73 HOMEHKJIaTypa. JJIEKTPOHHOE 1411 bubnuoreka [IOK

U IPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKyJ1 O€H30J1a M TOJTyOJIa,
ux (pusmyueckue cBoicTBa

https://m.edsoo.ru/a92a7094
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XUMHYECKUE CBOUCTBA

bu6mmoreka [IOK

29 18.11
apEHOB: PEeak U 3aMeLICHUs https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOMCTBA

30 ApEHOB: PEAKIIUU 18.11 bubnmnorexa [JOK
[IPUCOEAUHEHNS, OKUCIICHUE https://m.edsoo.ru/a44alae4
rOMOJIOTOB OeH3071a

31 OCO0CHHOCTH XUMHUYECKHUX 2111 bubmuoreka [JOK
CBOMCTB CTHUpPOJIA https://m.edsoo.ru/d5018a54
Pemienue pacy€THbIxX 3a71a4 Ha

1 ONpeJIETICHUE MOJIEKYJIIPHOMI 25 11 bubnuorexa [JOK
(dbopMyIIbI OPraHUIEeCcKOro https://m.edsoo.ru/53461a2c
BEILIECTBA

13 CniocoOsl nosty4eHus u 2511 bubnuorexa [JOK
MPUMEHEHUE APEHOB https://m.edsoo.ru/6f717d09
I'enernueckas CBA3b MEXKIY

34 pPa3IUYHBIMU KJIacCaMu 28.11
YTJIE€BOI0POOB
Pacuérsl o ypaBHEeHUsIM

35 XUMUYECKHUX PEAKLIUN. 02.12
CucremaTtuzauus u
00o01IeHNe 3HAHUH 110 TeMe

16 IIpuponusiii ras. [lomyTHele 02.12
HE(TSHBIC Ta3bI

37 KaMmeHHbII yroyib 1 TPOIyKThI 05.12 bubnuorexa [JOK
ero nepepadboTKu https://m.eds00.ru/69b3398b
Hedtb 1 ciocoOsI eé

38 nepepabotku. [Ipumenenue 09.12 bubmorera [IOK

IPOAYKTOB NEpepadbOTKU

https://m.edsoo.ru/21{9de78



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

HeTH

39

I'eneTnueckas cBsI3b MEXKIY
Pa3TUYHBIMH KJIacCaMu
YTJIEBOIOPOAOB

09.12

40

FaJ’IOFeHOHpOI/BBOI[HLIC
YIJIIEBOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, pCaAKIIUU
3aMCIICHUS raJlor¢Ha

12.12

bu6mmoreka [JOK
https://m.edso0.ru/82b4d759

41

JleiicTBue 1IenovYe Ha
rajoreHnpPOU3BO/IHbIC.
BzaumonetictBue
JIMTaJoreHajJKaHOB C MarHueM
1 IIUHKOM

16.12

42

CucreMatusanus 1
0000111eH1Ee 3HAHUHA 110
pazneny "YrieBogopoas”

16.12

bu6mmoreka [IOK
https://m.eds00.1u/20e89{22

43

Kontponbhas paborta Ne 1o
teme "YrieBoaopoab”

19.12

bu6mmoreka [{OK
https://m.eds00.ru/95¢9e298

44

[IpenenvHBIC OTHOATOMHBIE
CIUPTHI: TOMOJIOTHYECKHH PsijI,
obmras popmysia, CTpOCHUE
MOJICKYJI, U30MEPHSI,
HOMEHKJIATypa,
knaccudukanus, puznyeckue
CBONCTBa

23.12

bubmuoreka [JOK
https://m.edsoo.ru/df04¢c5cd

45

XUMHUYECKUE CBOUCTBA
MPEACIbHBIX OTHOATOMHBIX
CIIUPTOB

23.12

bub6mmoreka [{OK
https://m.edsoo.ru/26ee34fe



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe

CrniocoOsl nosty4eHus u

bu6mmoreka [IOK

46| TIPHMEHCHIE OIHOATOMHEIX 2612 https://m.eds0.nw/484100000000000
CIIUPTOB
[IpocTeie a¢upsr:

47 HOMEHKJIaTypa U U30MEepHs, 30.12 bubnmorexa [JOK
0COOEHHOCTH (QU3UYECKUX H https://m.edsoo.ru/c2¢c788b2
XUMUYECKHUX CBOMCTB
MHOroaTroMHsbI€ CIIUPTHI:

43 STUJICHTJUKOJIb U TIULEPUH, 30.12 bubnmnoreka [JOK
X (PU3NUECKHE U XUMUUYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoOblI osryueHust u

49 IIPUMEHEHNE MHOTOaTOMHBIX 13.01 bubmotera [JOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOoI: CTPOCHHUE MOJICKYIHI,
50 ¢du3nueckre CBOMCTBA. 13.01 bubmorera [TOK
https://m.edsoo.ru/2ce726f8
TokcuaHOCTH PeHoMa

51 XuMuyeckue cBoiicTBa (heHona 16.01 bubmorera [TOK

https://m.edsoo.ru/037ca5f9

5 CnocoOslI nosty4eHus u 20.01 bubnuorexka [JOK
npuMeHeHue heHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2.

53 Pemenne skcnepuMeHTAIBHBIX 20.01 bubnnorexa [JOK
3aaa4 no teme "CrnupThl U https://m.edsoo.ru/fd0ced09
dbenonsr"

54 CucreMaruzanus u 93.01 bubmuoreka [JOK
00o01IeHNEe 3HAHUH 110 TeMe https://m.eds00.ru/1810cb9b

55 Anbpaeruapl 1 KETOHBI: 27.01 bu6nunoreka [JOK



https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b

AJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIIIHI;
TOMOJIOTHYECKHUE PSIBI, 00IIIast
dbopmyIta, u3oMepus u

https://m.edsoo.ru/b139beaa

HOMEHKJIaTypa
ANbAETUIB U KETOHBI:
56 (bu3nYecKue CBOMCTRA; 27.01 bubmorexa HOK
’ ' https://m.edsoo.ru/c887425¢
peaKuu NPUCOeTNHEHUS
Peakuuu oxuciienus u
57 Ka4eCTBEHHBIE PEAKLIMH 30.01 bubmorexa LIOK
peartl ' https://m.edsoo.ru/a393baa9
QJTBJICTHJIOB M KETOHOB
58 CrocoOsI moTy4eHus 03.02 bubnnorexa [JOK
aJIbJAETUIOB U KETOHOB ’ https://m.edsoo.ru/520d1c51
OaHOOCHOBHBIE MpeeTbHbIC
59 KapOOHOBBIC KHCIIOTHI, 03.02 bubnnorexa [HOK
OCOOCHHOCTHU CTPOCHHUS UX ' https://m.edsoo.ru/fecOb113
MOJIEKYT
N3omepus u HOMEHKIIaTypa
bu6mmoreka [IOK
60 KapOOHOBBIX KHUCIIOT, UX 06.02
. https://m.edsoo.ru/700cc87b
buznueckue cBoiicTBa
XUMHUYECKUE CBOMCTBA
61 MPEETbHBIX OJTHOOCHOBHBIX 10.02 bubmorera [IOK
et g ’ https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco0OeHHOCTH CBOMCTB
& MYpPaBbUHOMN KUCJIOTHI. 10.02 bubnuorexa [IOK
MHoroo6pa3ue kapOOHOBBIX ' https://m.edsoo.ru/bb31be71
KHCJIOT
. bubnmnoreka [JOK
63 Oco6eHHOCTH CBOMCTB: 13.02 1

https://m.edsoo.ru/83a08773



https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

HETNPEICTbHBIX U
apoOMaTHUYECKHX KapOOHOBBIX,
JTUKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BHICIIMX
KapOOHOBBIX KHCIIOT

[ToHsiTE O MPOU3BOHBIX

bu6mmorexa [IOK

64 17.02
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI osryueHust u

65 IpUMEHEHNE KapOOHOBBIX 17.02 bubmotera [JOK

https://m.edsoo.1u/7¢065¢9d
KHCJIOT
CrnoxxHbie 3(UpBHL:

66 TOMOJIOTHUECKHIA psijI, oO1Ias 20.02 bu6nmoreka [JOK
dbopmyia, n3omepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 duznvecKkue U XUMUYECKUE 24.02 bubmuoreka [JOK
cBoiicTBa 3¢hupoB https://m.edsoo.ru/ad6b94b2
Pemienune pacy€THbIX 3a7a4: 110
YPaBHEHUIO XUMHUYECKON

68 peaKIyu, Ha OIpe/IeTICHUE 24.02
MOJIEKYJISIPHOI (OPMYITBI
OpPraHUYECKOI0 BEIIECTBA
[IpakTrueckas padota Ne 3.

69 Pelenne skciepuMeHTAIBHBIX 27.02 bubnuorexka [JOK
3a1a4 1o Teme "KapOoHoBbIC https://m.edso0.ru/4866711b
KucnoTsl. CrioxxHbie 3gpups"

Kupsl: ctpoenue, pusnueckue
70 Y XMMHUYECKHE CBOMCTBA 03.03 bubmorera [TOK

(rumponus)

https://m.edsoo.ru/al9¢5b98



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98

Oco0eHHOCTH CBOMCTB JKHUPOB,
COZIEPIKAIINX OCTATKU

bu6mmoreka [IOK

71 03.03
HEIPEAEIbHBIX KUPHBIX https://m.edsoo0.ru/b0331922
KHUCIIOT. JKUpbl B IpUpoe
Mpbuta Kak COTM BBICIIIUX
KapOOHOBBIX KUCIIOT, UX Bu6morexa [IOK

72 Morontee aerictaue. Iloustue o 06.03 httos://m_edsoo r/3¢566565
CUHTETUYECKHUX MOIOIIUX
cpenctBax (CMC)
I'enernueckas cBsi3b

73 YTJIE€BOIOPOIOB U 10.03 bubnnorexa [JOK
KUCJIIOPOACOAEPIKALLINX https://m.eds00.ru/56790¢96
OpraHUYECKUX BELIECTB

74 Pacuérsl o ypaBHerI;IM 10.03
XUMUYECKHUX PEaKIIUi

75 CucreMaruzanus u 13.03 bubmuoreka [JOK
0000111eHIe 3HAHUI 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO0m1as xapakTepucTuka

76 YTJIEBOJIOB U Kiaccuukaims 17.03 bubnuorexa [JOK
YTIEBOIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJINCAXAPUbI)
Momnocaxapubl: pusnueckue

77 CBOMCTBA U HAXOXKJICHUE B 17.03 Bubmmoreka HOK

https://m.edsoo.ru/b4bdda2d

IpUpPOaE
[IpuMeHeHue rioKo3sl, €

73 3HAYEHUE B 20.03 bubmuoreka [JOK
JKUBHEACATEIbHOCTH https://m.edsoo.ru/5e61122d

opraHusma



https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d

Jucaxapunpl: caxaposa,
MaJjbT03a U JIAKTO3A.

bu6mmoreka [IOK

79 24.03
Haxoxnenue B npupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE JUCaXapuJIOB
ITonucaxapunpl: cTpoeHue
20 MaKpOMOJIEKYJI, PU3NYECKUE U 24.03 bubnnorexa [JOK
XMMHUYECKHE CBONCTBA, ' https://m.edsoo.ru/72a04508
MIpUMEHEHNE
21 [TonsiTHE 00 UCKYCCTBEHHBIX 2703 bubnuorexa [IOK
BOJIOKHAX ' https://m.eds00.ru/6216e766
Pemenune pacueTHbIX 3a1a4 Ha
20 ONpEAEIEHUE JOJIM BBIX0a 07.04 bubnnorexa [JOK
MPOJIyKTa PEAKI[HU OT ' https://m.edsoo.ru/7fde47ef
TEOPETHUECKH BO3MOKHOTO
Cucremaruzanus u Eub 1OK
HOJIHNOTEKA
83 000011IeHNEe 3HAHUH 110 07.04
t https://m.edsoo.ru/08d4364c
pazneny
Kontponbnas padora Ne 3 mo
84 teMme "Kucnopomacoaepskamime 10.04 bubmorexa [IOK
POACOALP HI” ' https:/m.edsoo.ru/42c¢6678e
OpPraHUYECKUE COCAMHEHUS
AMUHBL: K1accudukars,
CTPOCHHE MOJIEKYJ, 00IIIast
85 dbopmyna, n3oMepus 14.04 bubmorexa HOK
pMYy I, pHd, ' https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3ndYecKue
CBOICTBa
26 XuMHYeCcKue CBOMCTBA 14.04 Bbu6nuoreka [JOK
annpaTHIECKUX aMUHOB . https://m.edsoo.ru/1bc5cf80
Bbubanoreka [IOK
87 AHWINH: CTPOEHUE aHWIINHA, 17.04 1

https://m.edsoo.ru/39¢d21f1



https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1

0COOEHHOCTH XMUMHUYECKUX
CBOMCTB aHWJINHA

CriocoObI osryueHust u

bu6nmoreka [JOK
88 IIPUMEHEHNE ATU(PaTUIECKUX 21.04
p b https://m.edsoo.ru/eal38763
aMHHOB
AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U H30MEPHS,
89 (1)PI3I/I‘{€CKI/I}8112:BOI7'ICTBa ’ 21.04 bubmotera [OK
’ ' https://m.edsoo.ru/d1773e80
OtnenbHbIC IPEACTABUTEH Ol
AMHHOKHCIIOT
XHUMHUYECKHEe CBOMCTBA
AMHUHOKHCJIIOT, UX BuG OK
90 OHOJIOTHYECKOE 3HAUECHUE 24.04 nbmaorexa L
https://m.edsoo.ru/77df705a
aMHUHOKHUCIIOT. CHHTE3 U
TUAPOIIU3 TIETITUIOB
91 benku kak npupoHbIe 28.04 bubnuoreka [IOK
HOJIMMEPBI; CTPYKTYPbI OEJIKOB ' https://m.edso0.ru/429e9899
bubnuorexa IHOK
92 XHUMHUYECKHE CBOHCTBA OEITKOB 28.04 nosmorexa 11
https://m.edso0.1u/6237306d
A3zoTcoaepikaime
TeTEPOLUKITHYCCKUE
93 coenquuenusa. HykienHoBbIe 08.05 Bubmiorexa HOK
8 Y ' https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHUE U
OuoJsioruyeckas poib
[TpakTrueckas padota Ne 4.
Pemrenne skcniepuMeHTATBHBIX Eu6 OK
oTeKa
94 3aj1a4 1o TemMe 12.05 nosmorexa I1

"A3oTcoaepkaliue
OpraHuYecKHue coequHeHus"

https://m.edsoo.ru/8e3c02d1



https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
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https://m.edsoo.ru/8e3c02d1

[TpaxTuueckas padorta Ne 5.
Pemenne skcriepuMeHTaTbHBIX

bu6mmorexa [IOK
95 3a/a4 1o TeEMe 12.05
" & https://m.edsoo.ru/bde3fdf6
Pacno3naBanue
OpraHUYECKUX COCTUHEHUM"
KonTponbnas padorta Ne 3 o
teme "A3oTconepxkaniue
bu6mmoreka [IOK
96 OpraHuYeCcKue 15.05
" . https://m.edsoo.ru/ce561bc7
coenuHeHMs"/Beepoccuiickan
npoBepovHas pabora
OCHOBHBIE TTIOHATHSA XUMHU
BBICOKOMOJICKYJIIPHBIX
97 COEIMHEHNN U METOIBI UX 19.05 bubmmorexa [IOK
a A ' https://m.edsoo.ru/7aa63ebd
CHHTE3a —IOJIMMEpHU3aIisI U
MMOJIMKOHICHCAIIHS

08 ITmacTmaccsl. YTunu3amus 1 19.05 bu6mmoreka [IOK
nepepabOTKa IJIaCTUKA ' https://m.edsoo.ru/82242e0f
DnacToMephl: HATypaJIbHBIN

99 CHHTeaniKHe K;’ Fi{ KA 22.05 Bubmaorexa LJOK

YAV ' https://m.eds00.ru/246103ec
Pe3nna
BosnokHa: HatypasibHbIE,

100 UCKYCCTBECHHBIE, 26.05 bubnuoreka [IOK
cunrernueckue. [lonmumeps ' https:/m.eds00.ru/5963a601
CHEIHAILHOTO Ha3HAYEHHUS
[TpakTrueckas padora Ne 6.

Pemienne skcnepuMeHTAIbHBIX Eu6 OK
HOJIHOTEKA
101 3a/1a4 o TeMe 26.05 1

"PacriozHaBaHue miacTMace u
BOJIOKOH"

https://m.edsoo.ru/3aebd77a



https://m.edsoo.ru/bde3fdf6
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OBILEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

101







ITPOBEPAEMBIE HA ETD 110 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSA K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHS OCHOBHO 00pa30BaTeIbHON MPOrpaMMbI CpPeTHET0
0011ero o6pa3oBaHus

1

Bnanenue CHCTEMOM XMMHUYECKUX 3HaHPII>i, KOTOpasA BKIOYacCT:

1.1

OCHOBOMOJIAraonue moHATUS (XUMUYECKUI SJIEMEeHT, aTOM, U30TOIIBL,
9JIEKTpOHHAs 000J0YKa aTroma, S§-, p-, d-dJCKTPOHHBIC OPOUTAIN
aTOMOB, OCHOBHOE U BO30YXKJIEHHOE COCTOSTHHE aTOMa, HOH, MOJICKYJIa,
BAJIEHTHOCTb,  JJICKTPOOTPULATEIBHOCTh,  CTENEHb  OKUCIICHUS,
XUMHYECKasi CBs3b (O- U T-CBSI3b, KpAaTHbIE CBA3M), THOpUIU3aLUs
aTOMHBIX OpOWTaNel, KpUCTAUIMYECKas PpeHIéTka, MOJIb, MOJISpHAs
Macca, MOJISIpDHBIM 00BEM, MONSIpHAs KOHLEHTPAIHs, pPacTBOPEI
(MCTUHHBIE, TUCTIEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIIIECPOIHBIN
ckener, (yHKIUMOHAJIbHAS TPYyIa, pajukall, U30MEphl, CTPYKTypHas
¢dbopmyna, wu3zomepus  (CTpyKTypHas, TreomeTpuyeckas  (Iuc-,
TPAHCU30MEPHsI), TOMOJOTMYECKHH psiji, TOMOJIOTH, YTJIEBOAOPOJIBI,
KHUCJIOPOA- M a30TCO/EPIKAIINEe COSANHEHHsI, ONOIOTUYECKN aKTHBHbIE
BeliecTBa (yrJieBOAbl, XKHUPbI, OETKN), MOHOMED, TIOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCTUHEHUS, KPEKHHT, PU(POPMHUHT,
TUMBl XUMHUYECKHX pEaKIUi (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- M JHAOTEPMHUYECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 0OpaTUMble U HEOOpAaTUMBIE), PACTBOP, AJIEKTPOIUTHL,
HEDJICKTPOJIUTHI,  JJCKTPOJIUTHUYECKAsT  JUCCOIMANNS,  CTENECHb
TMCCOIMALINH, OKUCIIUTENb, BOCCTAHOBUTENb, JJIEKTPOIN3, CKOPOCTh

XHUMHYECKOMN pCaknun, XUMHYICCKOC paBHOBeCI/Ie)

TEOPUH M 3aKOHBI (TEOpUS XUMHUUYECKOTO CTPOEHHUS OPraHUYeCKHX
BemiecTB A.M. byTiiepoBa, Teopust AIEKTPOIUTUIECKON AUCCOIHAIINH,

[Tepuoanueckuii 3akon /.. MenneneeBa, 3aKOH COXpaHEHHUST MacChl),

1.2 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE
3HAHMUA, JIeXKAllMe B OCHOBE TOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBIICHUW, COBPEMEHHBIE MPEJICTABICHUS O CTPOEHUU
BEILIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM U HA/IMOJIEKYJISIPHOM YPOBHSIX

13 MpeACTaBICHUS 0 MEeXaHu3Max XUMHUYECKUX peakuuii,

TCPMOANHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMEPHOCTAX nux




IIPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

1.4

(baKTOJ'IOFI/ILIeCKI/IC CBCICHHUA O CBOfICTBaX, COCTaBC, IIOJYUYECHUHU U
0e301macHOM HUCITIOJIb30BaHNU BayKHEHIITHX HCOPraHNYCCKUX n
OpraHUYCCKUX BCUICCTB B 6LITy n HpaKTI/I‘{eCKOﬁ JACATCIIbHOCTH

YCJIOBCKA

1.5

O6H_II/IC HAYYHBIC ITPUHIHUIIBI XUMHUYCCKOI'O IMMPONU3BOACTBA (Ha npumepe
IIpOU3BOJACTBA CCpHOfI KHCJIOTBI, aMMHaKa, MCTaHOJIAa, nepepa60TKH

He(TH)

CpopMHUpOBaHHOCTH YMEHUH BBISBIISATH:

2.1

XapaKkTepHble TMPU3HAKKM U B3aUMOCBSI3b M3YUYEHHBIX MOHSITHIA,
MIPUMEHATh COOTBETCTBYIOIIUE TOHSTHS TPU ONMUCAHUU CTPOCHHUSA U

CBOMCTB HEOPIaHMYECKUX U OPraHUYECKUX BEIECTB U UX IPEBPALLECHUN

2.2

B3aHMOCBS3b XMMHYCCKHX 3HAHUI C MOHATUAMH U npeaAcCTaBJICHUAMU
APYrux npeamMeToB IJId 0oJiee 0OCO3HAHHOT'O MTOHUMAHHUSA U OOBICHCHUS

CYIIHOCTH MAaTCpUAJIbHOIO €AUHCTBA MHUPaA

CdopmMupoBaHHOCTH YMEHHSI UCIIOJIb30BATh:

3.1

HAaMMCHOBAHUA XHMHUYCCKHX COCI[I/IHGHI/Iﬁ MCKAYHApPOAHOT'O COrO3a
TGOpGTPI'—IGCKOfI n HpHKJ’Iﬁ)IHOﬁ XMW W TPHUBUAJIBHBIC Ha3BaAHHA
BCIICCTB, OTHOCANIMXCA K HN3YUCHHBIM KjaCcCaM OpTraHUYCCKUX U

HCOPTraHNYCCKUX CO€JUHEHUI

3.2

XMMUYECKYI0 CUMBOJIUKY JJISI COCTaBJICHUS (hOPMYJT HEOPraHHMUECKUX
BEIIECTB,  MOJEKYJSPHBIX U CTPYKTYpPHbIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKEeJIETHBIX) (POPMYIT OpraHnYecKUX BELIECTB

CdopmupoBaHHOCTH YMEHHUS KJIACCUDUITUPOBATH:

4.1

HCOPraHMYCCKHUEC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBaHHUA H

KPUTEpUU JUT KITacCU(PUKALIUKN N3yYaeMbIX XUMUYECKUX OOBEKTOB

4.2

OPraHu4cCKHUE BCIIECTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHHsA H

KPHUTEPHH JUTS KITACCU(PHUKAIIN H3yJaeMbIX XUMHIECKIUX 00BEKTOB

43

[0 Pa3JIMYHBIM MMPHU3HAKaM (YHMCITy W COCTaBy PEarupyroIMX BEIIECTB,
TeIoBOMY 3(PQEKTy peakiuy, W3MCHEHHIO CTENCHEH OKUCIICHHUS

OJICMCHTOB, 06paTI/IMOCTI/I pCaKknum, y4aCTruro I(aTaJ'II/BaTOpa)

ChopmMupoBaHHOCTH YMEHHSI XapaKTEPU30BATh AICKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXAEHHOM COCTOSIHUM) U HOHOB
XUMHUYECKUX 3JIeMeHTOB |1 — 4 mepuonoB llepuoandeckoid cuCTEMBI
J.1. MenpeneeBa 1 ux BaJI€HTHbIE BO3MOKHOCTH, UCIIOJIb3YS TOHATHUS

S-, p-, d-3NEKTPOHHBIE OPOUTAIIN, SHEPTETUIECKHE YPOBHU




CpopMUpPOBAaHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH M3MECHECHHS
CBOMCTB XUMHUYECKHX IJIEMEHTOB M 00pa3yeMbIX UMHU COCTUHEHHU 10

NeproiaM U rpymnam

ChopMUpOBaHHOCTh YMEHHUS COCTaBJATh YPABHEHUS XUMHUECKUX

peaKI_lI/Iﬁ U paCKpbIBATh UX CYITHOCTb:

7.1

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ nmocpeaACTBOM

COCTAaBJICHUA 3JICKTPOHHOI'O OajlaHca 3THX peaKHI/Iﬁ

7.2

YpaBHEHHUs peaKlUUW pa3IUYHbIX TUIIOB; TOJIHBIE U COKpAlIEHHBIC
YpaBHEHHUS pEaKIUii HOHHOrO OOMEHa, YYWUTHIBas YCJIOBUSA, NpHU

KOTOPBIX 3THU PE€aKIMU UAYT JO KOHIIA

7.3

peakuii THAPOIN3a, PEaKIii KOMIUIEKCOOOpa3oBaHUs (HA MpUMEpPE

TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHHUS )

CpopMUpOBaHHOCTH YMEHUS TIOATBEPIKIATh:

8.1

Ha KOHKPETHBIX IpUMEpax XapaKTep 3aBUCUMOCTH PEaKI[MOHHOU
CIIOCOOHOCTH OPraHUYEeCKHX COCIUHEHHH OT KpaTHOCTH U THIIA
KOBaJICHTHON CBSI3U (G- M T-CBSI3U), B3aUMHOTO BIUSHUS aTOMOB U
Ipynn aToOMOB B MOJIEKyJaX, a Takke OT OCOOCHHOCTEH peain3anuu

PA3INYHBIX MEXAHHU3MOB ITPOTCKAHU A peaKuHﬁ

8.2

XapaKTCPHbIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOIIUMU

JKCIIEPUMEHTAMM U 3aIIUCAMH YPAaBHEHUN XUMUYECKUX PEAKLIUN

CpopMUpPOBAaHHOCTh YMEHHS XapaKT€PU30BAaTh COCTAB W BaKHEUIITHE
CBOIMCTBA BEIIECTB, INMPUHAJICKAIIMUX K ONPEACIEHHBIM KiaccaM U
rpynmnaM COeIUWHEHHUH (MpOCThie BEUIECTBA, OKCHJbI, TUIPOKCHUIBI,
COJIM; YTIIEBOJOPOIBI, MPOCThIE A(UPHI, CIUPTHI, (HEHOJBI, AJTbICTHIBI,
KETOHBI, KAPOOHOBBIC KHCIIOTHI, CIIOKHBIC d(PUPHI, KUPBI, YTICBOJIBI,

aMHUHBI, aMUHOKHUCJIOTHI, OCITKH )

10

CpopMUpPOBAaHHOCTh YMEHHSI TPOBOJIUTH PACUYETHl MO XUMHYECKUM
dbopMynaM U ypaBHEHHSIM XUMHUYECKUX PEAKIUN C MCIOIb30BaHUEM

(1)I/ISI/I‘I€CKI/IX BCIINYHNH:

10.1

Macchl (00bEMa, KOJMYecTBa BellecTBa) MPOAYKTa PEaKIuu, €CIIU OHO
U3 HUCXOAHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C OINpeAenEHHOU
MacCOBOH J10JIeH paCTBOPEHHOTO BEIECTBA WIIH JAaHO B H30BITKE (MMEET

IIPUMECH)

10.2

MaccOBOM Wi 00BEMHOM TOJIH, BBIX0/1a POIYKTA PEAKIIUU

10.3

TETIOBOTO 3 dexTa peakuuit

10.4

00BEMHBIX OTHOILIEHUI I'a30B




10.5

10 HAXOXKJCHUIO XUMUIECKOW (POpPMYJIBI BEelecTBa

11

Bianenne cucteMoi 3HaHMM O METOJAX HAYYHOI'O MO3HAHUS SIBJICHUN
IIPUPOJBI, HCIOJb3YEMBIX B €CTECTBEHHBIX HAayKax M yMEHHE
OPUMEHATh 3TU 3HAHMA TPU SKCHEPUMEHTAIBHOM HCCIIEIOBAHUU
BELIECTB U Ui OOBSICHEHNUS XMMUUYECKUX SBJICHUH, UMEIOIUX MECTO B
MIPUPOJIE, PAKTHUUECKON N1E€ATEIbHOCTH YEJIOBEKa M B IOBCEIHEBHOU

KHU3HHU

12

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOIB30BAaTh) 3HAHUS O
COCTaB€ M CBOWMCTBAaX BEUIECTB MJIsI SKCIEPUMEHTAIBHON MPOBEPKU
TUIIOTEe3 OTHOCHUTENIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUECKUX
peakuuMid M TMPOTHO3UPOBAHUS BO3MOXKHOCTEH WX OCYIIECTBICHHUS,
CUCTEMHbIC XUMHUYECKHE 3HAHUS ISl OOBSICHEHUS U MPOTHO3UPOBAHUS
SIBIICHUM, MMEIOIIMX €CTECTBEHHOHAYUYHYIO MPUPOAY; AJI HPHUHATUS

I'paMOTHBIX peH_IeHI/Iﬁ HpO6J'IeM B CUTyallHAX, CBA3aHHBIX C XUMUCH

13

ChopMupoBaHHOCTb YMEHHUS IUIAHUPOBATh U MPOBOJUTH XMMUYECKHUIA
OKCTIEPUMEHT (TIOJlydYeHHE M H3yYCHHE CBOMCTB HEOPTaHWYECKUX H
OpPTaHUYECKHUX BEIIECTB, KAa4ECTBEHHBIC PEAKIMU YTIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPraHMYECKUX BEIIECTB,
pelieHne  SKCIEePHMEHTANBHBIX  3a7ad [0  Paclo3HaBaHUIO
HEOPraHWYECKUX W OPTaHMYECKHX BEIIECTB) C COONIOJCHUEM IPaBHII
Oe3omacHOro oOpalieHHs C  BeUIeCTBAaMHM U JJAOOPATOPHBIM
obopyaoBanueM; (HOpMyIHPOBATH LIETU HCCIEAOBAHUS; MIPEACTABIATh
B Pa3NUYHON (OpMe pe3ysbTaThl IKCHEPHUMEHTa, aHAIM3UPOBATh U

OIICHUBATh UX JOCTOBEPHOCTDH

14

ChopMrpoBaHHOCTh YMEHHUS OCYLIECTBISATH LIEIEeHANPABICHHBIN OUCK
XUMHUYECKOW HWH(POpMallMM B PA3JIMYHBIX HCTOYHMKAX (Hay4yHas H
yueOHO-HayuHasi JTUTEpaTypa, CPEeICTBa MAaccoBOM HH(opmanuu, ceTh
WNurepHer u aApyrue), KPUTHUECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHopmalmio, nepepadarbiBaTh €€ U UCHOJIB30BaTh B COOTBETCTBUU C

MTOCTABJICHHOW y4eOHOM 3a1aueit

15

ChopMrpoBaHHOCT, YMEHHMsSI TMPOTHO3MPOBATH, AHAJIM3UPOBATH U
OIICHUBATh HMH(OPMAIMIO C TO3UIMA SKOJIOTHYECKON Oe30macHOCTH
MOCTICICTBUI OBITOBOM M MPOW3BOACTBEHHOU NEATEILHOCTU YENIOBEKa,
CBSI3aHHOW C TmepepabOTKON BemecTB; CHOPMUPOBAHHOCTh YMEHUMN
OCO3HaBATh  OMACHOCTb  BO3JEWCTBHS HA  JKUBBIE  OPraHU3MBbI
ONpeIeIEHHBIX BEIIECTB, MOHUMAsi CMBICI TIOKa3aTeNss MpeneabHON
JOMyCTUMOM KOHIIEHTPAIlMM, M TOSICHATh Ha TPUMEpPax CHOCOOBI

YMCHBIICHUS U MPCAOTBpAIICHUSA HUX BPECAHOI'O BOSﬂeﬁCTBHH Ha




OpraHusM 4€JI0BCKa




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
1O XUMHH

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/I‘-ICCKI/IC OCHOBBI XMMHUH

1.1

Crpoenue BemectBa. CoBpeMeHHas MOJENb CTpOeHHs aroma. Pacnpenenenue
AJIEKTPOHOB IO JSHEpPreTHYecKuM YpoBHiIM. Kiaccudukamus XuMudeckux
anemMeHTOB. OCOOEHHOCTH CTPOEHUS YHEPTETUUECKUX YPOBHEU aTOMOB (s-, p-,
d-a3nemeHnToB). OCHOBHOE U BO30YXIEHHOE COCTOSHUSI aTOMOB. DJIEKTPOHHAS

KOH(I)I/Il"ypaLII/IH atoma. BaneHTHEIE OJICKTPOHBI

1.2

[lepuonnueckas cucremMa xumudeckux dnemeHtoB J.UM. Mengeneesa.
®usnyeckuit cmbica Ilepuogunueckoro 3akona [[.M. Menneneesa. [Ipuunnsl u
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB DJIEMEHTOB M HMX COEIUHEHHH 10
MepuoJaM M TpyIIaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB TMPOCTHIX

BCIICCTB, BOOOPOJIHBIX COe,Z[I/IHeHI/II\/'I, BBICHIUX OKCUAOB U THAPOKCHUIOB

1.3

BanenTHOCTb. DnekTpooTpuaTenbHOCTh. CTENEHb OKUCIIEHUS

1.4

Bunbl xuMHuueckoil cBsA3M (KOBaJIGHTHAs, MIOHHAsA, METAJUINYECKasi, BOAOPOIHAs)
U MexaHu3Mbl e€ oOpazoBaHMs. MEXMOJEKYISpHbIE B3aUMOJICHCTBUS.
BemectBa  MONEKyJISIpHOTO M HEMOJIEKYJSIPHOTO  CTpOe€HMs.  THIbl
KPUCTAIJIMYECKUX pPEIETOK. 3aBUCUMOCTb CBOICTBa BEIIECTB OT TUIA

KPUCTAIUIMYECKOMN pPEeIETKH

1.5

Xumudeckass — peakius.  Kimaccupukanus — XUMUYECKHMX — peakuuid B

HEOPraHUYECKON ¥ OPraHu4eCKOW XUMHMH. 3aKOH COXPaHEHMsI MAacChl BEILIECTB

1.6

CKopocCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.7

TennoBble 3¢ (eKThl XUMUYECKUX peakiuil. TepMoXxuMHuyeckie ypaBHEHHs

1.8

O6paTI/IMLI€‘ pCaKkuu. XHUMHUYECKOe paBHOBECHC. q)aKTOpBI, BJIMAOIIUEC Ha

cocTosiHue XxuMmuieckoro pasHoBecus. [Ipunuun Jle [llarense

1.9

9HeKTpOJII/ITI/I‘-ICCKa${ JUCConranus. CunbHbIC U claOble QJICKTPOJIUTHI. Cpezla
BOJHBIX PpaCTBOpPOB BEIICCTB: KHCIasd, HeﬁTpaﬂbHaH, IIeJI049YHas. CreneHb

IHEcconyanuy. Peakmyu HOHHOTO oOMeHa

1.10

IMuaponus coneii. MonHoe nmpoussenenue Bobl. Bomopoaueiit mokasarens (pH)

pactBopa

CrocoObl  BbIpaXEeHHs]  KOHLEHTpPAllMM  pacTBOPOB:  MaccoBas  J10JiA
pacTBOPEHHOTO BEIIECTBA, MOJSIpHAs KOHLEHTpauus. HacbllieHHble u

HCHACBIIICHHLIC paCTBOPLI, paCTBOPHUMOCTD. KpI/ICTaJ'IJ'IOFI/II[paTBI

1.12

OKHCIUTETHHO-BOCCTAHOBUTEILHBIC pCaKkuu. IloBeneHue BemIeCTB B cpeaax €




pa3HbiM 3HaueHHEeM pH. MeToaps! aeKTpoHHOTO OanaHca

1.13

DJIEeKTPOJIU3 PACTBOPOB U PACILIIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus HEOPraHUYEeCKUX COECIMHEHUM. Homenknarypa

HCOPraHN4YCCKUX BCUICCTB

2.2

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUM, Kalauil, KaJIbIIHM,
Mar"uii, aJTlOMUHHMA, ITUHK, XPOM, KelIe30, Me/lb) U UX coeauHeHuid. OOrue

CIIOCOOBI MMOJIYYCHU MCTAJIJIOB

23

XVUMUYECKUE CBOMCTBA BAKHEHIIMX HEMETaUIOB (TaJIOTEHOB, CEphl, a30Ta,
dbocthopa, yrmepoma W KPEeMHHA) W HMX COCAMHEHHH  (OKCHJIOB,

KHCJIOPOJICOACPIKAITUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

24

I'enetnueckas cBSI3b HCOPraHNMYCCKUX BEIICCTB, ITPUHAIICIKAIINX K

Pa3IMYHBIM Ki1acCaM

2.5

###Par### nenTudukanus HeOpraHmueckux coequHeHnid. KauectBeHHbIe

pPC€aKku Ha HECOPraHNYCCKUC BCUICCTBA U MOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OcCHOBHbIE TOJOXEHUSI TEOPUU XHUMHUYECKOTO CTPOEHUS OpPraHu4YecKuX
coenquHeHnil A.M. bytnepoBa. YIiiepoaHblii CKEJIET OPraHu4eCKOW MOJIEKYJIBI.
KpatHocTh XMMHYECKOH CBSI3U. S- U P-CBSI3U. Sp3-, sp2-, Sp-TUOpUAM3AIIH
opOuTaseil aToMOB yriepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO

cTpoeHus MoseKyJl. 'omosnoru. ['omonoruueckuii psia. Mzomepus u uzomepbl

3.2

[lonsitTne o  ¢yHknuoHanbHOW  rpynme. OpueHTauuoHHbIE  APPEKThI

3aMECTUTEIIEN

33

[IpencraBnenue o kiaccudukanmu OpraHuyeckux BemiecTB. Homenkmatypa
OpraHWYECKUX COEJIMHEHUNM (CUCTEMaTHUYeCKas) W TpPUBHAIbHbIE Ha3BaHUs

Ba)KHEHIIINX HpeﬂCTaBHTeHeﬁ KJIaCCOB OPIraHUYCCKUX BCHICCTB

34

CBOOOTHOpAAVKANBHBIA W WOHHBIM MeXaHuW3Mbl peakuuu. [loHsTHE O

Hykieoduie u snekrpoduie. [lpasuno MapkoBuukoBa. [Ipasuso 3aiiieBa

3.5

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHKE, AETUIPUPOBAHKE,
TEPMHUYECKOE DA3JIOKEHHE, KPEKHUHT, H3oMmepusauus, ropenue. l[lomyuenue
ankanoB. [luxmoankanpl. Crnenuduka CBOWCTB IUKIOATKAHOB C MAaJIbIM

PasMEpoM LUKIIA. PeaKL[I/H/I NPpHUCOCAUHCHHA U paIUKAJIbHOTO 3aMCILICHUA

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: PEAKIIMK IPUCOEIMHEHUS (TaJIOTeHUPOBaHUE,
TUIPUPOBAHUE, THAPOTraIOTEHUPOBAHUE, THIpATallls), TOPEHUS, OKUCICHUS U
noiauMepusanuu. I[IpoMelliuieHHbIe M J1a0OpaTOpHBIE CIOCOOBI MOIY4EHHUS

AJIKCHOB




3.7

AunkagueHbl. XMMUYECKHE CBOMCTBA AJIKAJUEHOB: PEAKIMU MPUCOCIUHEHUS
(runpupoBaHue, rajJoreHMpoBaHuE), ropeHust U noaumepusauuu. [lomyuenue

AJIKaIMCHOB

3.8

AnkuHbl. XMMHUYECKHE CBOMCTBA: PEAKLIMU IPUCOETUHEHMS (TaJIOTEHUPOBAHUE,
TUAPUPOBAHUE, TUAPATALUS, THIPOTAIOTeHUPOBAHNE) KaK CIOCO0 MOTyYeHHUS
MOJIMMEPOB MU JIPYTUX MOJIE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openune
aleTU/IeHAa KaK MCTOYHHMK BBICOKOTEMIEPATYpHOTO IUIAMEHHU JUIsl CBapKH U

PE3KU MCTAJIJIOB. HpI/IMeHeHI/IC aliCTUJICHa

3.9

Apenpl. XWMHUYECKHE CBOMCTBa O€H30JIa: pPEaKIuu dIEKTPOGUILHOTO
3aMeIleHus, MPUCOeAUHEeHHs (THIpPHpPOBaHUE, TaloreHupoBaHue). Peakmus
ropeHusi. OcoOEHHOCTH XUMUYECKUX CBOMCTB Toiyouna. [lomyyenue Gensona.
Oco0eHHOCTH XUMHUYECKHX CBOMCTB crTuposia. [lommmepusanus crTupoa.

Cnoco0bl Moy4eHus: 1 IPUMEHEHUE apOMATUYECKUX YTIIEBOIOPOIOB

3.10

Cnuptel. [lpenenbHble OJHOATOMHBIE CHHUPTHL. XHUMHUYECKHE CBOMCTBA:
B3aMMOJICHCTBHE C HaTpUeM KaK CIO0COO  yCTAHOBICHHMS  HAJIUYUA
THJIPOKCOTPYNIMBI, C  TaJlOreHOBOJOPOJAAMU KaK CHOCO0  MOJy4YEeHHs
pacTBOpUTENIEH, BHYTPHU- M MEXMOJEKyJsApHas jaeruaparanus. Peaxnus
ropenus. [lomyueHnue sTaHoNa: peakiusi OpPOXKEHUS TIIFOKO3bI, THApaTaIUs
STWIECHA. OTWIEHIJIMKOJIb U TJIMLIEPUH KaK MPEACTaBUTEIM IIPEIEIbHBIX

MHOT'OATOMHBIX CIIMPTOB

3.11

deHoj. XMMHYECKHE CBOMCTBA (I)CHO.Ha (peaKI_II/II/I C HATpuCM, 'HIPOKCUIOM

HaTpus, Opomom). [Tomyuenue dpenona

3.12

Anpaeruipl. XMMHUYECKUE CBOMCTBA MPEAETbHBIX ajbJAeTHAOB: THIPUPOBAHHE,
Ka4ueCTBEHHBIC PEAaKIMU Ha KapOOHWIBHYIO TPYIITy (peakmusi «cepeOpsHOro
3epKkajna», B3aumoaeiicteue ¢ ruapokcugom meau (I1). [lonydyenue nmpenenbHbIX
AIBACTUAOB: OKHUCICHUC CIHHUPTOB, TruUAparanuvsa alCTUJICHA. AI_IGTOH KaK

IMPEACTAaBUTECIIb KCTOHOB. Ocobennoctu peaKkuuu OKUCIICHUS allcTOHA

3.13

KapOoHoBBIE KHCTOTHI. XUMUYECKHE CBOMCTBA MPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XHMHUYECKHX CBOMCTB MYpaBbUHOM
KuCIOThl. [lomyueHue mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJICHUE aJIKaHOB, AJIKEHOB, MEPBUYHBIX CIHUPTOB, aJdbACTU]IOB. Briciiue

OpeACIIbHBIC U HCIIPCACIILHBIC Kap6OHOBBIC KHUCJIOTHI

3.14

Cnoxuble 3¢upsl U xupbl. CrnocoObl TMONyY4eHHUs CIOXHBIX 3(UPOB.
OO6parumocts peakuuu sTepuduxanuu. IIpumMeHeHue CIOXKHBIX 3(QUPOB B
MUIIEBONH U Map(roMEepHOW TPOMBIIICHHOCTH. JKUPBI KaK CIOXKHBIE dUPBI
[JIMLEPUHA U BBICIIUX KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWMCTBA JKHUPOB:
THJIPUPOBAaHUE, OKHUCIEHHE. | MApOIN3, WM OMBUIEHHE, KHPOB KaK CIOCO0

ITPOMBIIIJICHHOTO MOJIYUYCHUA COJIEN BBICIINX Kap6OHOBbIX KUCITIOT. MBLI4 Kak




COJIM BBICHIHX Kap6OHOBBIX KHCJIOT

3.15

XUMUYECKHE CBOMCTBA TIUIIOKO3Bl: pEAKIMH C YyYacTUEM CIHUPTOBBIX U
QIBJICTUIHON TPYIIIT ¥ MOJIOYHOKHCIIOE OpoxkeHne. [I[pumMeHeHune riroko3bl, eé
3HA4YCHHUE B KU3HEIEATEIIbHOCTH Opranu3Ma. Jlucaxapuasl: caxaposa, MaJIbTo3a.
BoccranaBnuBaromue W HEBOCCTAHABIMBAIOUIME Jucaxapuabl. [ uaponus
nucaxapunoB. [lonucaxapuasl: kpaxmai, Taukored. CTpoeHue MakpoMOJIeKyl
Kpaxmala, TIMKOTeHa W UeJUTIoN03bl. (DU3nMYeckue CBOWCTBA Kpaxmalia u
LEJUTI0N03bl.  XMMUYECKHE CBOMCTBA Kpaxmalna: THIPOJIM3, KaueCTBEHHAS
peakusi ¢ HoAoM. XUMHUYECKHE CBOMCTBA IIEJIIIOI03bI: THIPOJIN3, MOTyYCHHE
a3¢upoB 1emwItoa036l. [loHSATHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHbIN IENK)

3.16

AMUHBI. AMHHBI KaK OPraHUYECKHE OCHOBAHMS: PEAKIIMU C BOJOU, KUCIOTAMH,
peakiusi TOpeHus. AHWIMH KaK MpPEICTABUTENIb apOMAaTHYECKUX AaMHUHOB.
XVUMUYECKUE CBOICTBA aHWIMHA: B3aUMOJICHCTBUE C KHCIOTaMH, OPOMHOM
BOJIOM, okucieHue. IlonydyeHne aMuHOB aJlKWIMPOBAHMEM aMMHaka U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJICBOAOPOIOB

3.17

AMUHOKHCIOTHI M OeNKH. AMHHOKUCIOTBHI Kak aM(OTEpHble OpraHUYecKHe
coenquHeHUsl. OCHOBHBIE aMUHOKHUCIIOTHI, oOpasyomue Oenku. XUMHUYECKHE
CBOMCTBA OEJIKOB: TUAPONU3, ACHATYpalUs, KadeCTBEHHbIE (IIBETHBIC) PEAKLIUU

Ha OenKu

3.18

CrpoeHue MU CTpyKTypa MOJMMEPOB. 3aBUCUMOCTb CBOMCTB MOJHUMEPOB OT
cTpoeHuss MojeKyn. OCHOBHBIE CIOCOOBI TMOJYYEHHUS BBICOKOMOJIEKYIISPHBIX
COCTMHCHHI: PEaKINy MOJIMMEPU3AIMU U TIoJIMKOHIeHcanun. Kinaccuduxarus

BOJIOKOH

3.19

#HHPar### nenTnukanus opraHMueCcKuX coeqnHeHui. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha PaCIIO3HABAHUC OPTaHUYCCKUX BCIICCTB

3.20

I'eHeTnueckas CBsA3b MEK/y KJIacCaMU OPTAHUYECKUX COCIMHEHUI

XUMHUS U )KU3HD

4.1

XuMusi B TOBCeIHEBHOW >Xu3HU. [IpaBmia OezomacHOW pabOTBI C EIKUMH,

TOpHOYHUMU U TOKCUYHBIMH BCIICCTBAMU, CPEACTBAMU OBITOBOM XMUMUH

4.2

XHUMHSA U 310pOBbE. XUMHSI B MEIULIMHE. XUMUS U CEIIBCKOE XO3SIMCTBO. XUMUS
B ITPOMBIIIJIEHHOCTH. XUMUS U DHEPIeTHKA: TIPUPOIHBIA U MOMYTHBIN HEPTIHON
rasbl, UX COCTaB U ucnoiab3oBanue. CoctaB HePTH U e€ epepadoTka (IPUPOIHbIE

HCTOYHUKHU YTJIEBOJIOPOIOB)

4.3

XUMHUA U 3KOJIOTUS. XHMHUYECKOE 3arpsi3HCHUE OKPYXKAroled Cpellbl U €ro
nocnenctBus. Oxpana rugpochepsl, MouBbl, aTMochepsl, Gpropsl U GayHbl OT

XUMHYCCKOI'0 3arpsa3HCHUs. Hpo6neMa OTXO0O0B H MMOOOYHBIX IIPOAYKTOB.




AJ'H)TepHaTI/IBHble HNCTOYHHKHU SHCPTHUU

061111/16 MNpEACTABJICHUA O IIPOMBIIIIICHHBIX crocobax MOJIYYCHHUSA XUMHUUYCCKHUX

BeIIeCTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpHOM KUCIOThI). UEpHas u

4.4 uBeTHas ~ Metamyprusi. CTekino M CHJIMKAaTHas  MPOMBIIUICHHOCTb.
[IpombinnieHHass — opraHuueckass xumusa. Cppb€ Ui OpraHMYecKOu
MIPOMBIIIIEHHOCTH

5 #HH##Par### Tunbl pacu€THBIX 3a/1a4
###Par###PacuéTbl Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY

5.1 KOJIMYECTBY BEIIECTBA, MACCE WIH 00BEMY OJTHOTO M3 yYaCTBYIOIINX B
peaxIiy BeecTB

52 #iHtPar#H#PacuéTsl TerioBoro 3ddexra peakuuu

53 #HH#HPar###Pacu€Tbl 00bEMHBIX OTHOIICHH T'a30B IPU XUMUYECKUX PEAKIHIX

54 #HH#HPar###Pacuérel Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) POILYKTOB

' pEaKIMH, €CIM O/IHO U3 BELIECTB AaHO B U30BITKE (MMEET MPUMECH)
55 HH#HPar###PacuéTpl MaccoBOM MM 00BEMHOI TOTTM BBIXO/1a TIPOIYKTa PEaKIIUU
' OT TEOPETUYECKH BO3MOXKHOTO
#HH##HPar##Pacuérel Maccsl (00bEMa, KOJIMYECTBA BEILECTBA) IPOLYKTA

5.6 peaxI1y, €CiId OAHO U3 BELIECTB JaHO B BUJIE paCTBOPA C OIPEACIEHHON
MacCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA

57 #HH##Par##H#Pacd€Thl ¢ HCNIOJIB30BAHUEM MOHITUN «MaccoBasi JOJIS», «MOJISIpHas

' KOHIICHTPAIUS, PACTBOPUMOCTH
##HtPar#H##HaxoxneHre MoeKyJIsipHON (OpMYJIbl OPraHUYEeCKOro BEIECTBA
5.8 IO €T0 MJIOTHOCTH U MacCCOBBIM JOJISIM 3JIEMEHTOB, BXOJISIIIIUX B €T0 COCTAB,

HJIN 110 IPOAYKTaM CTOpaHUsA




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






