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COAEPXAHUE YYEBHOI'O IPEIMETA «XUMM»
10 KJTIACC

OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUMU.

[IpenMer W 3HAaYCHHWE OPraHUYECKOM XHMMHUH, MPEACTABICHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHUI.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHMS. BaJleHTHBIE BO3MOXHOCTM aTOMa yriaepoaa. XHMHUYECKass CBA3b B
OPraHUYECKUX COCAUHEHMSX. Tulbl TUOPUAM3ALMM aTOMHBIX OpOuTaneit
yraepoja. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINA). THUIBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpuHapHasi, 1BOMHAas U TpoWHas cBsi3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukane, HykiIeopuiae u
anexTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUCHHE TEOPUU CTPOCHUS
OpraHUYeCKUX COeAWMHEHUU. MOoJeKyasipHble U CTPYKTypHbiE  (OPMYJIBIL.
CtpykrypHble (OpMYJIBI  pa3IUUHBIX BHUJIOB: pa3BEpHyTas, COKpaIlEHHAs,
ckenetHas. M3omepus. Buabl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
OnextpoHHbIe Y(QPEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
U ME30MEpPHBIN 3P PEeKThI).

[IpeacraBinenne o KinaccUpUKALMK OpraHuyeckux BenlecTB. IlloHatue o
bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OT/IEJIbHBIX MTPEACTABUTEIICH.

OcobenHocT W Kiaccu(ukaius OpraHudecKux peakiuuid. OKHUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIbBITHl MO MPEBPAIICHUI0O OPraHMYECKUX BEIIECTB MPU HarpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpraHUYECKUX BEIIECTB.

YraeBoaopoasnl.

Ankanpl. ['oMomornueckuii ps aikaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY alKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3aMEILCHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIoankaHoB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] alKEeHOB, SP°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOMYyYEHHUS! U PUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONpPsKEHHBIX TUeHOB. CriocoObl MOMyYeHHs U IPUMEHEHHE alIKaIME€HOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE WM MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  pEakUMM  IPUCOCIMHEHHs, JUMEpHU3alUud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKkue YrieBoJopoibl (apeHsl). ['oMonoruueckuil psii apeHoB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJHOM paguKalle, PEakUUH NPUCOECAUHEHUS, OKHCIEHHE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupona. [lommmepusamus ctuposia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIIY, HUTPOTPYNNy, IUAHOIPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHHKE M TMpPU CHUHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa KaJihs, B3aWUMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaAKOMJeHHE ¢ KoJulekuusMu «Hedpte» u «Yromwy, ¢
oOpasnamMM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonormyeckuit psim, oOmas ¢opmMmyna, U30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU U  HEOPraHMYECKUMH  KUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHre 0 MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMELIEHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepusi U HOMEHKJIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEIENbHBIE KAPOOHOBBIE KUCIOTEL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KuCI0T. M30omMepus nu HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XUMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPEAENbHBIX U APOMATHUYECKHX KapOOHOBBIX KHUCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Crnoxnble 3¢upbl. ['oMonoruueckuii psan, odmas Qopmyna, uU3oMepus H
HOMEHKJNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW M
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeeNIbHbIX JKUPHBIX KUCIOT. JKUpBI B IpUPOIE.

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OOwas xapakTepucThka yriaeBoaoB. Kimaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA W HaxXOoXxAeHHE B npupoje. POTOCUHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuasl: caxapo3a, MajJbTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIKOJI03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HMX MPEBpALICHUN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC pPEaKIMM Ha albJeTUIIbl (C THIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bl ¢ TuapokcuaoMm memau(ll), BzammonpeicTBue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTAIBbHBIX 3adad 1mo temMaM «ChupThl U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUiecKue W apOMaTHYECKHUE, IIePBUYHBIC, BTOPHYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TMpEACTaBUTEIb aMHHOB apomaTuyeckoro psjaa. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH307a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAluM, OoOpa3oBaHUE TENTUIHOU CBSI3U.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

DKCIEepUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepaliue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJINMEPHU3ALIMS U MOJTUKOHAEHC AL

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIEKTPOIPOBOIAIIME OJIUMEPHI, OMOpa3iaraeMble OJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnble 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJAIIMX B €ro0 COCTaB, HAaxXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklUMu W/WIM HCXOJHBIX BEIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 kyacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUs, CKOPOCTb, DHEPrus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



doTrocuHTE3, IbIXaHHWE, OEJKW, YIJIEBOABI, JKUPBI, HYKIEHHOBBIC KHCIIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM ITOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHETO
obmiero o0Opa3oBaHMsI BBIJIEIECHBI  CJEIYIOIMIME COCTABJSIIOIIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUHCKON T'PaKJAHCKOW HMACHTHUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIFHOCTH U CAMOOTIPEACIICHUIO; HATMYHE MOTHUBALIUN K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, YKOJIOTHYECKON KYJIbTYPhI; CIOCOOHOCTh CTaBUTh IIEJIM I CTPOUTH
YKU3HCHHBIC TITaHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHMHUS»  OTpakaroT
c(OPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYCCKOW EATCITHLHOCTH
OOy4JaroIIMXcs B MPOIECCE pealTu3aiii 00pa3oBaTEILHOM NEATeTbHOCTH.

JIn4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(OPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYECCKOW EATCITHLHOCTH
oOyyJarommxcsi B MpoIEecce pealn3anuu o0pa3oBaTeIbHON AESATEIbHOCTU, B TOM
YHCJIC B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMSI

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXCHUS K 3aKOHY M ITPABOIIOPSIKY;

MPEACTABIICHUS O CONMABHBIX HOpPMax M TpaBWjIaX MEKINIYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JCSATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3TUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPUOTUHYECKOT0 BOCTTUTAHUS:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAydyHOMY HAacCJEIUI0
OTE€UECTBEHHON XUMUMU;



yB@XEHHUS K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
INPWIOKEHUS XUMHUH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKHW €CTh pe3yJbTaT
JUINTETBHBIX ~ HAOMIONEHWH, KPOMOTIMBBIX AKCIEPUMEHTAIBHBIX  IOHMCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOT0 TOBE/ICHHUS;

CIOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMs NOCIEICTBUN
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

MOHMMAaHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TIpaBWJI 0e30MacHOTO OOpallleHHs] C BelIeCTBaMU B OBITY,
MTOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBbIO U KU3HHU JIHOJCH;

OCO3HAHUS TOCTEACTBUNA M HENPUATUS BPEIHBIX MPHUBBIYEK (YNOTpeOieHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTM B  Yy4eOHO-HCCIEI0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTUE B PEIICHUM MPaKTUYECKUX 3aaad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCHI pa3IndHOro pojaa, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUI IO XUMHUHU;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3ysibTaTaMm TPYAOBON JIeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun W peanm3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpebHOCTEH 00111eCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:



HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MpOoOJieM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHON CPEbI;

OCO3HAHUSI HEOOXOIUMOCTH HCIONb30BAHUA JOCTWKEHUNW XUMHH  JUIS
pELICHUsI BONPOCOB PAMOHAIBHOTO IMMPHUPOIOIIOTIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATH HUX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OTIbITa NESATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH UJACOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HayKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMAHUSl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3JaHUM IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKaloIllleM MHUpE KaK O €IUHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUSs
IIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAHHCTUYECKOW HAIPABIECHHOCTH W BaXXHOU pPOJIM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MIUIIEBON M DKOJIOTHUECKOU 0€30MacCHOCTH, B Pa3BUTUHU MEIUIIUHBI, 00ECIIeYECHUN
YCJIOBUM YCHEITHOTO TPY/Aa U AKOJIOTHYECKH KOMMDOPTHOM KU3HHU KAXKIIOTO YJICHA
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpPA U
MIPOUCXOMSIINUX B HEM N3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEPECA K O3HAHUIO, UCCIIEI0BATEIbCKON AEATEIBHOCTH;



TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0OCOOCHHOCTAM TpyJa B pa3lIMyHBIX cepax mpodecCHoHATbHON
NEeSATETLHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero o011ero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) O0IIeHayYHbIC MOHSATHUS, OTPAXKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CIEeONU(PUKYy METOJO0B TIO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIe Y4eOHbIC NEeHUCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHMOHATBHOM
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YJarOIINXCs;
CHOCOOHOCTD oOyuaromuxcs HCIIOJIb30BaTh OCBOEHHbBIE

MEXKIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PETYJSITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

1) 6a30Bble JJOruvYeckKue JaeMcTBUsI:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIOJIB30BaTh IPH OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBILLJICHUS:
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
MCIIOJI30BaTh COOTBETCTBYIOIINUE MOHATHS J1J11 OOBSICHEHUS OTASIbHBIX (PaKTOB U
SIBJICHUU;

BBEIOMPATh OCHOBAaHUS W KPUTEpUHU IS KIACCU(DHUKAIMK BEIIECTB W
XAMHUYECKUX PEAKIUN;

YCTAHABIIMBATh IPHUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SABJICHUSIMU;



CTPOUTH JIOTMYECKHE pPAaCCYXIEHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

IPUMEHATH B IPOLIECCE MO3HAHUS HCIIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIEIbHBIE IPEACTABICHNUS — XUMUUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XUMHUYECKOU
peakuuu — MPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BELIECTB U XMMHUECKUX PEaKIIUM.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE IeliCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKkuui;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUA W OCHOBBI M1 (DOPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOIO IUJIAHUPOBAHUS M IPOBEACHHS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENIbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUIEHUS MPaKTUYECKUX 3a1ad, NPUMEHEHHUIO pa3InYHbIX
METO/IOB [TO3HAHHS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBAThCSI B PAa3JIMYHbIX HCTOYHUKAX HWHGpopMauuu (Hay4yHO-
NOMYJsSpHAasl JUTepaTypa XHMHYECKOTO COJIEp)KaHus, CIPaBOYHBIE IOCOOUS,
pecypebl HTepHETa), aHaMM3UpOBaTh UHPOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYUBOCT;

(bopMyIupoOBaTh 3alpPOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaNKMK, HEOOXOJMMOW [T  BBINOJHEHHS yYE€OHBIX 3amad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMy  TMpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);



WCIIOJIb30BaTh HAyYHBIA S3bIK B KadeCTBE CpeAcTBa mpu pabore ¢
XUMUYECKON uHGOpMaIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTEMaTUYECKHUE) 3HAKKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

3aJ1aBaTh BOMPOCHI TI0 CYIIIECTBY 00CYkK/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JTMCKYCCHUH, BBICKA3bIBaTh UJIeU, (HOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHHKAMH TTPH BBIMIOJTHEHUHT
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKON pabOThl MO0 MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, peaanu3aluu yueOHOTro NpoeKTa, U PopMyIUpPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IMPOBEACHHBIX HCCIACAOBAHUMN ITyTEM COTJIACOBAHMS TO3WUIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBHS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenesis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh TMpEAjaraeéMblii ajiroput™M JACHCTBUN MpuU
BBINIOJIHEHUHM YYEOHBIX U HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh HauboJsee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHUs HOBBIX 3HAHUN O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTHM Ha OCHOBE CaMOaHalau3a |
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEC pe3yabTaThl OCBOCHHS MPOTrpaMMBbI [0 XMMUU HA YIi1yOnEHHOM
YPOBHE Ha YPOBHE CPEIHEro 00IIero oO0pa3oBaHMs BKIIOYAIOT CHELM(PUUECKHE
JUIs yaeOHOTro npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUIM
10 OCBOCHHIO, HHTEPIPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUIBI IEATEILHOCTH
[0 TMOJYYEHHIO HOBOTO 3HAHMS M MPUMEHEHHIO 3HAHUW B Pa3IMUHBIX Y4eOHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HCHHBIX CUTYyalUsAX, CBA3AHHBIX ¢ XuMuen. B



IpOrpaMMe II0 XUMHHM NPEAMETHBIE PE3YyJIbTAaThl IPEACTABICHBI IO TOJaM
WU3YUYCHHS.

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE W 3HAUYEHUU OPraHUYECKON
XUMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ POJM B OOECIEUEHUH YCTOWYUBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEUICHUM MPOOJIEM 3KOJIOTHYECKON, SJHEPreTUYECKON U
NUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX MaTEPHAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B o0ecrieyeHnn palMOHAIBHOTO
IPUPOJIOTNIOIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI M OOIIEH KyJIbTYpbI
YellOBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENIE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUH JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
obonouka aroma, S-, P-, d-aToMHBIC OpOWTANM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTaned, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmyibl (pa3BEpHYTHIE, COKpalll€HHBIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reomMeTpHhyecKas,
ONTUYECKasi), W30MEpbl, T'OMOJIOTMYECKUN psii, TOMOJIOTH, YTIJIEBOIOPOIbI,
KHCIIOPOJ- U a30TCOAEpKAIlMEe OPraHUYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHS; TEOPUHU, 3aKOHBI
(nepuognueckuit 3akoH J[. M. MeHneneeBa, Teopus CTPOCHHUS OPTraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAHEHUS
W TpEBpalICHUS DSHEPrUM TP XUMUYECKHUX pEeaKlMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIUE B OCHOBE
NOHUMAaHUsl TPUYUMHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBIICHUM; MPEACTaBICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLui, TEPMOJWHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M I'PYIII aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIA U Me30MepHBIN 3pdexToi, opueHTanTs! | u Il pona);
(baKToJOTMYEeCKUe CBEICHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BaXXHEHMILIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESTENIbHOCTH ~ YelIOBeKa, OOIMMX  HAay4YHBIX  MPHUHIMIAX  XUMHUYECKOTO
IPOM3BOJCTBA (HAa MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKu HePTH);

C()OPMUPOBAHHOCTh YMEHMIl: BBIABIATH XapaKT€pPHbIC NPU3HAKU IOHATHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME IOHATHUS NPHU
OMKMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPIraHUYECKUX COCANHEHUM;



c(OpPMUPOBAHHOCTH YMEHHIA:

UCIIOJb30BaTh XUMHUECKYIO CUMBOJHKY JJISi COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKENETHBIX) POPMYIT OPraHUYECKUX
BEIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIMA U PaCKpbIBaTh UX CYUIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMi  MOCPEACTBOM  COCTaBICHUS
AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3rOTaBJIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKHUX BEIECTB JUIsl WILTIOCTpALlUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUMU: YCTaHABIMBATh MPHUHAICKHOCTh M3YyUEHHBIX
OPraHUYECKUX BEIIECTB IO WX COCTaBY U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpynmne COEIMHEHWH, JdaBaTb WM Ha3BaHUA [0 CUCTEMATHYECKOH
HomeHkiatype (IUPAC) u npuBoAauTh TpUBHATIbHBIE HA3BaHUS I OTIEIbHBIX
IpECTaBUTENICH OPraHWYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIUIEPHUH,
ATUJICHTJIMKOMb, (EHOJ, (opMalbAeTUll, aleTadbACTHa, alleTOH, MypaBbHHAas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAs, TAJIBMUTUHOBASI KUCIOTHI,
[JIMIWH, aJaHuH, MallbTo3a, (GPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BUI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

C()OPMUPOBAHHOCTh YMEHHUS NPHUMEHATH I[OJIOKEHUSI TEOPUU CTPOEHUS
opranndeckux BemectB A. M. bytiepoBa ayis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
bu3nYecKue M XUMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJIKaJAHEHOB,
QJIKUHOB, apOMAaTHYECKHX YTJIEBOJOPOJIOB, CIHUPTOB, albJIETHI0B, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX I(PUPOB, )KUPOB, HUTPOCOSAUHECHUN U
aMUHOB, AMHUHOKHUCJOT, OENKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXaPHUIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b ~ MEXAY HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHYECKHX pEAaKLUUH C HCMOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMUPOBAHHOCTh YMEHHS TIOATBEP)KIaTh Ha KOHKPETHBIX TMpPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYE€CKUX COETMHEHUI OT
KpPaTHOCTH M THUIIa KOBAJCHTHOM CBSI3U (G- U M-CBSI3U), B3AUMHOTO BIIUSHUS aTOMOB
U TPYIIIl aTOMOB B MOJIEKYJIaX;



c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbsi (He(Th, TPHUPOIAHBIA Ta3, Yyrojib), CIOCOOBI €ro mepepadOTKH W
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAayYHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS TPUMEHSATH 3TH 3HAHUS,

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YYCHUS
CBOMCTB BEIIIECTB Y XUMUYECKUX PEAKITUH;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSAMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbBIC 3HAHUS MO0 OPTraHWYECKON XUMHUU JUIsi OOBACHEHHUS WU
MIPOTHO3WPOBAHUS SBJICHUH, UMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOPMHPOBAHHOCTh YMEHUH: TIPOBOJUTH PACUETHI 10 XUMHUYCCKUM
dbopMyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUH C MCIOJIb30BaHUEM (DH3UICCKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUEThI MO HAXOXKICHUI0 XUMHUYECKON
GbopMyJIBI BEMIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX DJIEMEHTOB,
POAYKTaM CrOpaHusl, MJIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATM3UPOBATh U OIEHUBATh
C TO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHIEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKoi
BEIIECTB, MCIOIL30BATh MOJYICHHBIC 3HAHUS JJIS TIPUHSATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUCH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITEIbHO TIJIAHUPOBATh U TPOBOJUTH
XUMUYECKUNA DJKCIEPUMEHT (TIOJIy4eHHEe W HW3y4YeHHE CBOWCTB OPraHUYECKHUX
BEIIECTB, KA4YECTBCHHBIE PEAKIMU YTIEBOAOPOAOB PA3IUYHBIX KIACCOB U
KHUCTIOPOJICOIEP)KAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTATBHBIX
3a/lady 10 PAaClO3HABAHUIO OPraHWYECKHUX BEIIECTB) C COONIOACHUEM MpPaBUII
O6e3omacHOro oOparieHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATh B paslIuyHON Gdopme
PE3yNbTaThI IKCTIIEPUMEHTA, aHATU3UPOBATH U OIICHUBATH WX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

cOOII0IaTh MpaBUiia SKOJIOTMUECKU I1eJIeCO00Pa3HOro MOBEACHUS B OBITY U
TPYAOBON NEATEIBHOCTH B LIETSAX COXPAHEHHUS CBOETO 3/J0POBbS, OKpPY)KAroIIen
MIPUPOJHOM CPEJIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;



OCO3HABAaTh OIACHOCTh TOKCUYECKOTO JACHUCTBUS HA IKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJTM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

chOpPMHUPOBAHHOCTh, YMEHUMN: OCYIIECTBISATH II€JCHANPABICHHBIA TMOUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAs
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHME 110 XUMHUH

10 KJIACC 136 YHACOB

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3zgea 1. TeopeTuyeckue 0CHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOEHHS OpraHu4YecKuX coenuHeHuit A. M 12 bubmmorexa LOK
' P P A T https://m.edsoo.ru/7f41837c
bytneposa
Uroro no pazueny 12
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 8 bubnnoreka [JOK
' LUKJIOAIKAHBI https://m.edso00.ru/7f41837c
59 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 20 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YIICBOAOPOAB! (aPCHEI) https://m.edsoo.ru/7f41837c
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnorexka [JOK
' nepepaboTKa https://m.edso00.ru/7f41837c
bu6mmoreka [IOK
2.5 r 6 1
AUOTCHIIPOMSBOIIIHE YIIIEBOROPOAOS https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 46
Pa3pnen 3. Kuciiopoacoaep:xanue oprannyeckue coeinHeHust
bu6mmoreka [IOK
3.1 . @ 16 1
Criupret. denon https://m.edso00.ru/7f41837c
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https://m.edsoo.ru/7f41837c

KapOonunbHble coeAMHEHUS: abIETHIbI 1

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 26 bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
a¢upsl. XKupbl
bubmuoreka [JOK
. 1
33 YTIeBOTE! 0 https://m.eds00.ru/7f41837c
Hroro mo pazneny 52
Pa3znea 4. A3oTconeprkaimye Opranuyeckue coeIuHeHus
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. benkn 18 https://m.edsoo.ru/7f41837¢c
Hroro mo pazueny 18
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMonekynsipHbIe COSIMHEHHS 8 httos://m.edsoo.ru/7f41837¢
Hroro no pasneny 8
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136



https://m.edsoo.ru/7f41837c
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KAJIEHAAPHO-TEMATHYECKOE IINIAHUPOBAHMUE

10 KJIACC 136 YHACOB

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoasnbie I[IpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypcsbl
[IpenMer 1 3HaYE€HHE OPraHUYECKOMN
XUMUH, IPEICTABICHUE O bubnuorexa [IOK
1 0 0
MHOT000pa3uu OPraHUIECKUX https://m.edsoo.ru/7f41837c
COCTMHEHUN
DNEKTPOHHOE CTPOEHHUE aToMa
yraepoaa (0OCHOBHOE U BO3OYKIEHHOE 1 0 0 bubnnorexa [JOK
cocTosiHus ). BasieHTHBIE BOBMOYKHOCTH https://m.edsoo.ru/7f41837c
aToMa yriepoja
BanentHble BO3BMOXXHOCTH aToMa 1 0 0 bubmnoreka IIOK
yriepoja https://m.edso0o.ru/7f41837c
XuMHu4eckasi CBSI3b B OPraHMueCKUX
coeMUHEeHNIX. MexXaHu3MEbl 1 0 0 bubmnoreka IIOK
00pa3oBaHMs KOBAJIEHTHOH CBSI3H, https://m.edso0.ru/7f41837c
crocoOBbl pa3phIBa CBsA3EH
Teopus cTpoeHUsT OpraHUYECKUX 1 0 0 bubnmnoreka HOK
coenuaenuit A. M. byrnepoa https://m.edsoo.ru/7f41837c
Buabl uzomepuu: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE bubmuoreka [IOK
1 0 0
3(PeKTH B MOJIEKYJIaX OPTaHUIECKUX https://m.edsoo.ru/7f41837c
COEeTUHEHNN
[IpencraBnenue o kaccuukanuu u 1 0 0 bubmuorexa [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

CUCTEeMaTHYEeCKasi HOMCHKJIATypa
(IUPAC) opraHnn4eckux BEIICCTB

https://m.edsoo.ru/7f41837¢c

Knaccudukanus peakuuii B

bub6nmoreka [IOK

OCOOEHHOCTH CTPOCHUS U XUMHUYECKHUX

8 OPraHU4eCKOW XUMHUHU https://m.edsoo.ru/7f41837c

9 Cucrtemaru3zanus 1 0000IICHUE bubnnorexa [{OK
3HaHW 110 TeMe https://m.edsoo.ru/7f41837c

10 Cucremaru3zanus 1 0000IICHUE bubnnorexa [{OK
3HAHUU MO TeME https://m.edso0.ru/7f41837c
AJKaHBI: TOMOJIOTHYECKHH psifl, 001Ias

1 dbopmyna, HOMEHKIATypa U U30Mepus, bubnuoreka [IOK
ANEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edso0.ru/7f41837c
CTPOCHHUE MOJICKYJT
AJIKaHBI: TOMOJIOTHUECKHH psiji, 001Ias

12 dbopmyna, HOMEHKIATypa U U30Mepus, bubnuoreka [IOK
ANEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/7f41837c
CTPOCHHUE MOJICKYJT

13 du3nyecKkrue U XUMUYECKHE CBOMCTBA bubnmorexa LIOK
aJIKaHOB https://m.edsoo.ru/7f41837c

14 XuUMHUYECKHe CBOMCTBA aJIKaHOB bubmorexa LOK

https://m.edsoo.ru/7f41837c

HaxoxaeHnue ankaHoB B IPUPOJIE.

15 CHOCO6HBI MIOJIy4EHUS U npljdhfe}feHHe bubmorexa LOK

https://m.edsoo.ru/7f41837c

AIKaHOB

16 Pemenue 3aga4 v ynpaxHeHUM 11O bubnuoteka [JOK
TeMe https://m.edsoo.ru/7f41837c
[uxnoankansl: obmas hopmyra, BuGmiorexa LIOK

17 HOMEHKJIaTypa U U30Mepus,

https://m.edsoo.ru/7f41837¢c
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CBOWCTB, CITOCOOBI MOJTyYEHHS U
pUMEHEHHE

Pemenne pacy€THbIX 3a1a4 HA
OIIpEJIETICHUE MOJIEKYJIIPHON

18 (opMyIIbI OPraHMYECKOTO BEIIECTBA bubmorexa LIOK
PMYJIbT Op B https://m.eds00.ru/741837¢
110 MaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXO/ISAIIUX B €TI0 COCTaB
19 Cucremaru3zanus 1 0000IICHUE bubmuorexa [JOK
3HaHUM 10 TEME https://m.edso0.ru/7f41837c
AJIKEHBI: TOMOJIOTHUECKHH psijI, 001as
OpMyJia, HOMEHKJIATypa,
20 j)ner;TYOHHoe U II OCTyZHCTBeHHOG bubmorexa [JOK
P poctp https://m.edso0.ru/7f41837c
cTpoeHue Monekya. CTpyKTypHas U
[IAC-TPAHC-U30MEPHUSI ATIKCHOB
21 du3nvecKue U XUMUYECKHUE CBOMCTBA bubmuoreka [{OK
ankeHoB. [IpaBuno MapkoBHUKOBa https://m.edsoo.ru/7f41837c
99 ®du3znvecKue U XUMUYECKUE CBOMCTBA bu6mmoteka IIOK
AJIKEHOB. https://m.edso0.ru/7f41837c
93 CrocoObI Moy4YeHus: U TPUMEHEHNE bubnnoreka [JOK
AJIKEHOB https://m.edso0.ru/7f41837¢c
[TpakTuyeckas padora Ne 1 mo Teme
24 "[TonydyeHue 3TUSICHA U U3YYEHUE €ro bubmorexa HOK
N i | YA https://m.eds00.ru/7f41837¢
CBOMCTB
Pemenune pacuéTHbIX 331249 Ha
25 onpeneacHue MOJIEKYIISIPHON bubmmorexa TIOK
P YIAp https://m.edsoo.ru/7f41837c
(bopMyITbI OPraHUYECKOTO BEIIeCTBA
26 Pemenune pacu€THbix 3a/1a4 Ha but6mmoreka [IOK

OIpeIETICHUE MOJIEKYJISIPHON

https://m.edsoo.ru/7f41837¢c
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(dhopMyITbI OPraHUIECKOTO BEIIECTBA

AJ'IKaI[I/ICHLI: COprDKéHHBIC,

27 M30JIUPOBAHHBIE, KYMYIHPOBAHHBIE bubmmorexa HOK
p » KYMYJHP ' https://m.edsoo.ru/7f41837c
Oco0eHHOCTH IEKTPOHHOI'O CTPOEHUS
28 XHUMHUYECKHE CBOMCTBA ajlKaIleHOB bubmorexa HOK
s https://m.edsoo.ru/7f41837c
29 XHUMHUYECKHE CBOMCTBA ajlKaIleHOB bubmorexa HOK
s https://m.edsoo.ru/7f41837c
30 Crioco0blI MOTy9eHUs U IPUMEHEHUE bubnnorexa [JOK
aJIKaJuEHOB https://m.edsoo.ru/7f41837c
AJIKUHBI: TOMOJIOTUYECKUH P,
o6111as hbopMyiia, HOMEHKJIATYpa,
31 3J1§II<T :)bHIfOGyH IIPOCT aHCTBZI-II)HOC bubnnorexa [JOK
p pocTp https://m.edsoo.ru/7f41837c
CTPOCHHUE MOJICKYJ, PU3NICCKUE
CBOMCTBaA
32 XUMHYECKHE CBOMCTBA AJIKUHOB bubmorexa LHOK
https://m.edsoo.ru/7f41837c
33 XuMHYeCKHe CBOMCTBA aJIKNHOB bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
34 KauecTBeHHbIE peakliui Ha TPOMHYIO bubnmnorexa [JOK
CBSI3b https://m.edsoo.ru/7f41837c
35 CniocoOsbI MoTy4eHus U IpUMEHEHUe bubnuoreka [{OK
AIIKUHOB https://m.edsoo.ru/7f41837c
36 Pemenue 3agau: pacd€rsl Mo bubnuoteka [JOK
YPaBHEHUIO XUMUYECKON pEAKIIUKI https://m.edsoo.ru/7f41837c
37 Pemenue 3anau: pacy€rsl 1o bubmuorexa [IOK
YPaBHEHUIO XUMUYECKON pEAKIIUH https://m.edso0.ru/7f41837c
38 CucreMaru3anus 1 0000I1IeHne bubnunorexa LIOK
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3HaHUH 110 TEME

https://m.edsoo.ru/7f41837¢c

Cucremarusanus u 00001eHne

bub6nmoreka [IOK

39
3HAHUM 110 TEME https://m.edsoo.ru/7f41837c
ApeHBbI: TOMOJIOTHYECKUN Psifl, 00Ias
opMya, HOMEHKIaTypa.
40 (E)JIIC)KTy OHHOE U II OCTy paHCTBeHHOC bubnnorexa LIOK
p poctp https://m.edsoo.ru/7f41837c
CTPOCHHE MOJICKYJ O€H30J1a U
TOJIyOJIa, UX (U3NIECKUE CBOHCTBA
41 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX bubmmoreka [JOK
JIMESHOB https://m.edsoo0.ru/7f41837c
42 XUMHYECKUE CBOMCTBA apCHOB: bubmmoreka [JOK
pEAKLIUH 3aMEILCHUS https://m.edso0.ru/7f41837c
XHUMHYECKUE CBOMCTBA apCHOB:
43 €aKI[UM IIPUCOETUHEHNS, OKHUCIIEHHE bubmorexa LIOK
peaKtt p a ’ https://m.edso0.ru/7f41837c
TOMOJIOrOB OeH3011a
44 OCo0eHHOCTH XUMUYECKUX CBOMCTB bubmmnoreka HOK
CTUpONIa https://m.eds00.ru/7f41837¢c
Pemenue pacu€THbix 3a/1a4 Ha
45 OIIpENEICHUE MOJIEKYJISIPHON bubmorexa HOK
p yIAp https://m.edsoo.ru/7f41837c
(bopMyITbI OPraHUYECKOTO BEIIECTBA
46 CrocoObI Moy4YeHus: U TPUMEHEHNE bubnnoreka [JOK
apeHoB https://m.edso0.ru/7f41837c
['eHeTnyeckas CBSI3b MEXKIY
47 a3JIMYHBIMU KJIacCaMU bubnnorexa [JOK
p https://m.edsoo.ru/7f41837c
YTJIEBOJIOPOIOB
Pacu€tel o ypaBHEHUSIM XUMHUYECKUX
. bubnuotexa [JOK
48 peakuuii. CucrtemaTuzanus u

000011IeHrE 3HAHU T10 TEME

https://m.edsoo.ru/7f41837¢c
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49 [Ipuponausiii ra3. [lonytHeie Bu6muotexa [JOK
He(TSAHBIC ra3bl https://m.edsoo.ru/7f41837c

50 KamMenHbIi1 yrosib 1 IpoayKThl €10 bubnmnoreka HOK
nepepaboTKu https://m.edsoo.ru/7f41837c
Hedtb 1 criocoOsl e€ nepepaboTKy.

51 [IpumMeHeHue MpoIyKTOB MepepadboTKH bubmorexa LOK

https://m.edsoo.ru/7f41837c

HedTH
['eneTnyeckas CBsI3b MEXKIY

52 Pa3IMYHBIMH KJIacCcaMu bubmmorexa [IOK

https://m.edso00.ru/7f41837c

YIIIEBOIOPOOB
l'anorenonponsBoHbIE

53 YIJI€BOIOPOOB: AIEKTPOHHOE Bu6moteka [JOK
CTPOCHUE; PEAKIIUH 3aMEILICHUS https://m.edso0.ru/7f41837c
rajioreHa
l'anorenonponsBoIHbIE

54 YTJIEBOJOPOAOB: JIEKTPOHHOE bubmmnoreka HOK
CTPOEHUE; PEAKIIUH 3aMEILICHUS https://m.edsoo.ru/7f41837c
rajoreHa
JleWicTBue 1ienouei Ha

55 raJIOreHIIPOU3BO/IHBIE. bubmuoreka [IOK
B3anMonelicTBie TUTaJoreHajJIKaHoOB C https://m.edsoo.ru/7f41837c
MarHueM U IUHKOM

56 Cucremaru3zanusi 1 0000IICHUE bubnuoreka [{OK
3HAHUU M0 pazaeny "YTrieBoaopoas” https://m.edso00.ru/7f41837c

57 Cucremaru3zanus 1 00001eHne bub6muoreka [IOK
3HaHUM N0 pazneny "YTiIeBoI0pOIb https://m.edsoo.ru/7f41837c

58 KonTponbhas pabota no teme bu6muoreka [IOK

"VYrneBomopoasr"

https://m.edsoo.ru/7f41837¢c
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[IpenenbHbIe OAHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKHH psiJl, oO1as
dbopmyia, CTpOSHUE MOJIEKYJI,

bubnunoreka LIOK

59
M30MEpPHsl, HOMEHKJIATypa, https://m.edsoo.ru/7f41837c
kinaccudukanus, puznyeckue
CBOMCTBA
60 XHUMHUYECKUE CBOMCTBA MTPEACIIbHBIX bubmmoreka [JOK
OJHOATOMHBIX CIIUPTOB https://m.edso0.ru/7f41837c
61 XUMHUYECKUE CBOMCTBA MPEAETbHBIX bubnnorexa [JOK
OJHOATOMHBIX CIIUPTOB https://m.edso0.ru/7f41837c
62 CrniocoOblI MoTy4eHus U IpUMEHEHUe bubnnoreka [JOK
OJHOATOMHBIX CITUPTOB https://m.edsoo.ru/7f41837c
63 CrniocoOblI MoTy4eHus U IpUMeHEHUe bubmmoreka [JOK
OJHOATOMHBIX CIIUPTOB https://m.edso0.ru/7f41837c
[IpocTteie a¢upbl: HOMEHKIATYypa U
64 I/I?i)Me ust %:C(E%GHHOCTI/I @HSZ‘EGCKI/IX bubmmorexa LIOK
pHs, . https://m.edso0o.ru/7f41837c
U XUMHYECKUX CBOWCTB
MHoroaToMHbI€ CITUPTHI:
65 STHJICHTJINKOJb U TJIUIEPHUH, UX bubmmorexa LIOK
PHI, . https://m.edso0o.ru/7f41837c
bu3HYecKre U XUMHUYECKUE CBOMCTBA
66 CniocoOsblI Moy4eHus U IpUMeHEHUe bubmuoreka [IOK
MHOT'OaTOMHBIX CIIUPTOB https://m.edsoo.ru/7f41837c
DeHOII: CTPOEHUE MOJIEKYJIBI,
67 ¢u3nueckue cBoicTBa. TOKCUYHOCTD bubmmoreka LIOK
' https://m.edsoo.ru/7f41837c
denona
. bubnuoteka [JOK
68 XuMuyeckue cBoicTBa (heHona
¢ https://m.edsoo.ru/7f41837c
69 CriocoOslI MOTy9eHUs U IPUMEHEHUE bu6mmoreka [JOK
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denomna

https://m.edsoo.ru/7f41837¢c

[TpakTuueckas padora Ne 2. Pemenue

bu6nmmoreka [IOK

70 JKCIIE eHTal 3aJ1a4 110 TeMe
" HEPHMEHT bHH)j AT TOTEM https://m.edso00.ru/7f41837¢c
Crupthl 1 HEHOTBI
7 Pemenue 3aiay u ynpaxHeHUH 110 bubmmoreka [JOK
TEME https://m.edsoo.ru/7f41837c
79 Pemienue 3aau u ynpaxHeHui 1o bubmmoreka [JOK
TEME https://m.edsoo.ru/7f41837c
73 Cucremaru3sanus 1 0000IICHUE bubmuoreka [{OK
3HAHUM 110 TEME https://m.edsoo.ru/7f41837c
AJbJIEruIbl ¥ KETOHBI: 3JIEKTPOHHOE
74 CTpoeHHNE KapOOHUILHOU IPYIIIbL; bubnnorexa [JOK
TOMOJIOTHYECKHE PSJIbI, 00IIIast https://m.edsoo.ru/7f41837c
dbopMyIa, H30MepHusi U HOMEHKIIATypa
75 AJbaeruipl ¥ KeTOHBI: (PU3HUECKUE bubnunoreka LIOK
CBOMCTBA; pEaKLUH PUCOCTUHEHUS https://m.edso0.ru/7f41837c
76 Peakinu okHcCIIEHUS U KaUeCTBEHHBIC bubmmoreka IIOK
pEAKIHUH JIbJAECTHIOB U KETOHOB https://m.edsoo.ru/7f41837c
77 CnocoObI MoNTy4eHus anbIeTHI0B U bubnnorexa [JOK
KETOHOB https://m.edsoo.ru/7f41837c
OIHOOCHOBHEIE IIpEIEIbHEIE
78 KapOOHOBEIE KI/ICJ'II())TLI 0COOEHHOCTH bubmorexa HOK
P ’ https://m.edsoo0.ru/7f41837c
CTPOEHHS X MOJIEKYII
HN3omMmepns 1 HOMEHKIIATypa
79 Ka 601?0351)( KHUCJIOT Hiy(}l@)mnqecxne Bubmmorexa [IOK
pv ’ https://m.edso00.ru/7f41837c
CBOIicTBa
80 XHUMHUYECKHE CBONCTBA MPEACIIbHBIX bubnunorexa LIOK

OJHOOCHOBHBIX Kap6OHOBI>IX KHUCJIOT

https://m.edsoo.ru/7f41837¢c
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XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX

bubnunoreka LIOK

81
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edso0.ru/7f41837c
Oco0eHHOCTH CBOICTB MypaBbUHOM

82 KHCIOTEL. MHOTOOOpa3ue KapOOHOBBIX bubmmorexa [JOK

‘ P P https://m.eds00.ru/7f41837¢

KHCIIOT
OcoOEHHOCTH CBOMCTB: HEMPEICTbHBIX
U apOMaTHYECKUX KapOOHOBBIX,

83 MKapOOHOBBIX, TUIPOKCUKAPOOHOBBIX bubmmorexa [JOK
FHKEp > THAP P https://m.edsoo.ru/7f41837c
kucinot. [IpencraBuTenu BEICIINX
KapOOHOBBIX KUCIIOT

84 [ToHsiTHE O MPOU3BOIHBIX KapOOHOBBIX bubnnoreka [JOK
KHUCJIOT https://m.edsoo.ru/7f41837c

85 [TonsiTrie 0 MPOU3BOAHBIX KAPOOHOBBIX bubmmoreka [JOK
KHCJIOT https://m.edsoo.ru/7f41837c

86 Crioco0blI MOTy9eHUs U IPUMEHEHUE bubnnorexa [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7f41837c
CrnosxHble 3(DUpBI: TOMOJIOTHYECKUN

87 111, o011ast popmyia, n3oMepus u bubmmorexa LIOK
pAA, 0bm pMy, P https://m.edsoo.ru/7f41837c
HOMECHKJIaTypa
CrnosxxHble 3(DUPBI: TOMOJIOTHYECKUN

88 11, 00 aa(g)op MyJla, U30MepUs U bubmorexa LOK
pAA, 0bm pMy, P https://m.edsoo.ru/7f41837c
HOMEHKJIaTypa

89 ®du3znvecKue U XUMUYECKUE CBOMCTBA bu6mmoteka IIOK
a¢upoB https://m.edsoo.ru/7f41837c
Pemenue pacu€THbIx 3a1ay: 1Mo

90 YpaBHEHUIO XUMUYECKOW peaKkIuu, Ha bubmuorexa [IOK

OIpeIETICHUE MOJIEKYJISIPHON
(bOpMyJITBI OPTaHMYECKOTO BEIIECTBA

https://m.edsoo.ru/7f41837¢c
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91

Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHHUIO XUMUYECKON PEaKINM, Ha
OIIpEeCIIEHNE MOJIEKYJIIPHOU
(opMyIbl OPraHMYECKOIO BEIEeCTBa

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c

92

[IpakTuyeckas pabora Ne 3. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Kap6onoBsie kucinotbl. C0KHbBIE

a¢uper"

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c

93

94

95

96

XKupsr: crpoenue, puznveckue u
XUMHUYECKHE CBOUCTBA (TUAPOITU3)

Oco0eHHOCTH CBOICTB JKHUPOB,
COJIeprKalINX OCTATKH HETpeleIbHbIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpOIe

MBpbl1a Kak COJIM BBICIIHNX KapOOHOBBIX
KHCJIOT, UX MOIOIIeE JCHCTBHE.
[ToHsATHE O CHHTETHYECKUX MOFOIIHNX
cpenctBax (CMC)

['eHeTnyeckas CBSI3b YIIEBOJOPOAOB U
KHCTIOPOJICOIEPKALIX OPTraHNUYECKUX
BEIIIECTB

bubmuoreka [IOK
https://m.edso0.ru/7f41837c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837c

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c

bubmmoreka IIOK
https://m.edsoo.ru/7f41837c

97

['enetnueckas cBs3b yIia€BOJIOPOAOB U
KHCJIOPOJICO/IEPIKALUX OpPraHUYECKUX
BELIECCTB

bubmmoreka IIOK
https://m.edsoo.ru/7f41837c

98

99

Pacuérel no ypaBHEHUSM XUMUYECKHUX
peaKkuuit

Pacu€tel o ypaBHEHUSIM XUMUYECKHUX
peakuun

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c

but6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c

100

Cucremarusanus 1 00001eHne

but6mmoreka [IOK
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3HaHUH 110 TEME
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Cucremarusanus u 00001eHne

bub6nmoreka [IOK

101
0 3HAHUI 110 TEME https://m.edsoo.ru/7f41837c
OO0m1as XxapakKTepUCTUKa YIJIEBOJIOB U
102 KJ'IaCCI/I(bI/III()a I/I}Ip JIEBO, z; (MOIi[O- bubmmorexa [JOK
Lyt A ’ https://m.edsoo.ru/7f41837c
JI- ¥ TIOJTUCaXapH/IbI)
Monocaxapuabl: GU3NUECKUE Bu6muotexa [JOK
103 -
CBOICTBA U HAXOXJECHUE B IPUPOJIE https://m.edsoo.ru/7f41837c
104 [IpuMeHeHue roKo36l, €€ 3HaUYeHUE B bubnuoreka [IOK
JKU3HEIIEATEIIbHOCTH OpPraHu3Ma https://m.edsoo.ru/7f41837c
HucaxapHJipl: caxaposa, MajabTo3a U
105 faKTOSap Hﬂaxom ell;)ne B IIPUPOJIC U bubmorexa HOK
’ A PHPOA https://m.edsoo.ru/7f41837c
MIPUMEHEHHUE TUCaXapHJIOB
ITonmucaxapunbl: ctpoeHue
106 Mak OMOJ'II;K T (bITIFB)I/IHeCKI/Ie u bubmmorexa [IOK
p Y s https://m.edso00.ru/7f41837c
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
107 [TonsiTHE 006 MCKYCCTBEHHBIX bubnmnorexa [JOK
BOJIOKHAX https://m.edso0.ru/7f41837c
Pemenne pacueTHbIX 3a1a4 Ha
108 ompeieNIeHue JOJU BBIX0a IPOIYKTa bu6nmorexa LIOK
PEAKIHUH OT TEOPETUUECKHU https://m.edsoo.ru/7f41837c
BO3MO>KHOT'O
109 Cucremaru3zanus 1 0000IICHUE bubmuoreka [{OK
3HaHUU 110 pa3jeny https://m.edsoo.ru/7f41837c
110 Cucremaru3anus 1 00001IeHne but6mmorexa [IOK
3HAHUU O pa3feny https://m.edsoo.ru/7f41837c
111 KonTponbhas pabota no teme bubmuotexa [IOK

"Kucnopoacoaepxarniue

https://m.edsoo.ru/7f41837¢c
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OpraHuYecKue coequHeHus"

AMUHBIL: KJIacCU(pUKALUS, CTPOCHHE
MOJIEKYII, 001as popmyiia, H30Mepus,

bub6nmoreka [IOK

112 HOMEHKJIaTypa U (PU3NIECKUE https://m.edsoo.ru/7f41837c
CBOMCTBA

113 XuMHYECKHE CBONCTBA bubmuorexa [JOK
anpaTHIECKUX aMUHOB https://m.edsoo.ru/7f41837c

114 XHUMHYECKUE CBOMCTBA
anudaTuyecKux aMHUHOB
AHUIMH: CTPOEHUE aHUIINHA,

115 0COOEHHOCTH XMMHYECKUX CBOMCTB bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
aHUJIMHA

116 CriocoObl nostyyeHus 1 IpUMEHEHNE bubnuoreka [IOK
ani(aTHIeCKuX aMUHOB https://m.edsoo.ru/7f41837c
AMUHOKHUCIIOTHI: HOMEHKJIATypa U

117 uzomepus, (pu3nuecKue CBOMCTBa. bubmuoreka [IOK
OtnenbHbIE PEACTABUTENH 0L https://m.edsoo.ru/7f41837c
AMUHOKHCIIOT
XUMHYecKHe CBOMCTBA aMUHOKHCIIOT,

118 X OMOJIOTHYECKOE 3HAUCHUE bubmmoreka IIOK
aMUHOKHUCIIOT. CUHTE3 U TUAPOJIN3 https://m.edsoo.ru/7f41837c
MENTU]IOB
XUMHYecKHe CBOMCTBA aMUHOKHCIIOT,

119 UX OMOJIOTUYECKOE 3HAUCHUE but6mmorexa [IOK
aMUHOKHUCIIOT. CUHTE3 U TUIPOJIN3 https://m.edsoo.ru/7f41837c
MEeNTUI0

120 benku kak npupoHbIE OJINMEPHI; bu6muoreka [IOK

CTPYKTYpHhI O€JIKOB

https://m.edsoo.ru/7f41837¢c
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bubnunorexa LIOK

121 XUMUYECKUE CBOMCTBA OEJIKOB https://m.edsoo.ru/7f41837¢
A3oTconepikaliie reTepoluKiIniecKue

122 coeuHeHus. HyKIIeMHOBBIE KUCIIOTHI: bubnunoreka LIOK
COCTaB, CTPOEHHE U OMOJIOTHYECKAs https://m.edsoo.ru/7f41837c
pOJb
[IpakTuyeckas padora Ne 4. Pemenue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubmmoreka [JOK

123
"A30TcoAepKalle OpraHuuYeCKUe https://m.edso0.ru/7f41837c
coenuueHus"
[IpakTuueckas padora Ne 5. Pemenue

124 AKCIIEPUMEHTAJIBHBIX 33/a4 10 TEME Bu6mmoteka [JOK
"Pacno3HaBaHue OpraHuYeCKuX https://m.edso0.ru/7f41837c
coenuHeHun"

125 Cucremaru3zainus 1 00001IeHne bubnunoreka LIOK
3HaHUM MO pa3feny https://m.edso0.ru/7f41837c

126 Cuctemaru3zanus 1 0000IICHUE bubnuoreka [{OK
3HaHUI MO pa3feny https://m.edsoo.ru/7f41837c
KonTponbhas pabota mo Teme

127 "A3ofcoz[ep>1<;mne OpraHU4ECKHe bubmroreka LTOK

| https://m.edsoo.ru/7f41837c

COETMHEHUS
OCHOBHBIE TIOHATHS XHMHH

128 BBICOKOMOJICKYJISIPHBIX COCTUHEHUH U bubmuorexa [IOK
METO/bI UX CUHTE3a —II0JIMMEPU3aLIUs https://m.edsoo.ru/7f41837c
Y TIOTTMKOH/ICHCAITUS

129 ITmacTMmaccel. YTunnsamus 1 bubnunorexa LIOK
nepepadoTKa MiIacTuKa https://m.edsoo.ru/7f41837c

130 OnacToMepsl: HaTypaJIbHbIN bubmuorexa [IOK
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CUHTCTUUYCCKUC KaAYyIYKHU. Pe3una

https://m.edsoo.ru/7f41837¢c

Bonokna: HaTypanbHbIe,

131 HMCKYCCTBEHHBIE, CHHTETUYECKHUE 1 bubmmorexa [JOK
Y ’ ' https://m.edsoo.ru/7f41837c
[TonmMeps! crienalbHOTO Ha3HAYCHHUS
[TpakTuueckas padora Ne 6. Pemenue
132 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME 1 bubnmnoreka HOK
"Pacno3naBaHue miacTMace u https://m.edsoo.ru/7f41837c
BOJIOKOH"
O06o0meHre U cucTeMaTr3aIus
133 u3 GI:IIHOFO Marepuasa 1o TLE:Me 1 bubmmorexa [JOK
" i P " https://m.edso00.ru/7f41837¢c
BricOKOMONEKYSIpHBIE COSAMHEHMUS
O06001IeHNEe U CHCTeMAaTU3aHS
134 M3YYEHHOTO MaTepHalia 1o TeMe 1 bubmmorexa [IOK
" i P " https://m.edso0.ru/7f41837¢c
BricOKOMONEKYSIpHBIE COSAMHEHMUS
135 [ToBTopenue u 0600IEHNE 1 bubnuorexa [IOK
M3y4EHHOr0 MaTepualia https://m.edso0.ru/7f41837c
136 [ToBTOpenue n 06001IEeHNE 1 bubmuoreka [IOK
U3Y4YEHHOI0 MaTepuala https://m.edso0o.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

o Xumusa, 10 xmace/ T'abpuensa O.C., OctpoymoB W.I'., Cnagko C.A.,
Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenue

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

denepanbHbIl TOCYAapCTBEHHBI 00pa30BaTENbHBIN CTaHIAPT CPEIHEro OOIIEeTo

obOpazoBanusa ([Ipukaz Munnpocsemenuss Poccuum ot 31.05.2021 1. Neo 287,

3aperucTpupoBad MuHHCTEpCcTBOM focTuinn Poccmiickoit ®enepammm 05.07.2021

r., per. Homep — 64101),

[Ipuka3 MunucrepctBa npocsenieHus: Poccuiickoii ®@enepaunn ot 12.08.2022 No

732 «O BHeceHMM W3MEHEHUNH B  (denepaibHBIA  TOCYJAPCTBEHHBIM

oOpa3oBaTeNbHBIN CTaHAAPT CpEeAHEro oOIero oOpa3oBaHUS, YTBEPKICHHBIM

npukazoM MuHuctepcTBa oOpa3zoBanus U Hayku Poccuiickoit denepanuu ot 17

mas 2012r.Ne4 13y (3apeructpuposan 12.09.2022 Ne 70034)

[Ipuka3 MunucrepctBa npocsenieHusi Poccuiickoin @eneparuu ot 23.11.2022 Neo

1014"0O6 ytBepxkaenun deaepanbHOl 00pa30BaTENbHONW MPOTPAMMBI CPEIHETO

obmrero odpaszoBanus" (3apeructpuponan 22.12.2022 Ne 71763)

denepanbHas padouas nporpamma BocnutaHus (IIPUKA3 Munnpocenienus o6

yrBepxkaennn @OIT HOO ot 16 Hosi6pst 2022 1. N 992),

OOIl COO MBOY CHI Nel9 um.M.Il.MertapeBa (Ilpuxkaz MbOY CIII Nel9

uM.N.I1.MpitapeBa Ne511 ot 31.08.2023r.)

Pa6ouas nmporpamma Boctiutanuss MbOY CII Nel19 um..I1.Mertapesa 2021-2025

rogiel (ITpukaz MBOY CHI Nel9 um.N.I1.MeitapeBa Ne569 ot 31.08.2022)
denepanbHas oOpazoBarenbHas MporpaMMa CpelHero 00IIero oopa3oBaHus
(®OIT COO) no xumuu, 2023r.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

bubmuorexa LIOK https://m.edsoo.ru/7f41837¢c
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[MTPMJIOXKEHUE 1

DopMbl y4éTa NPpOrpaMMbl BOCIIMTAHUSA B padoueii mporpaMMe mo XuMuu

Pabouas mporpamma Bocnmranuss MBOY CHI Nel9 um.M.I1.MsITapeBa peanuszyercsa, B TOM YHCIe U
Yyepe3 UCIONIb30BaHHE BOCIUTATENBHOTO MOTEHIMANa YPOKOB XUMHHU. DTa paboTa OCYIIECTBISCTCS B
cnenyrmux Gopmax:

[ToOyxnerne oOy4aromuxcs COONIONATh HAa YPOKE OOIIETIPHHATHIE HOPMBI ITOBEICHUS,
npaBuia OOMIEHWS CO CTapuMy (MIEAarorndecKkuMi  paOOTHHUKaMH) M CBEPCTHUKAMH
(oOy4aroMMuCs ), TPUHLIUIBI YI€OHOH JUCIUIUTMHBI U CAMOOPTaHU3aLIH.

[IpuBneuenne BHMMaHM OOYYaIOLIMXCSl K LIEHHOCTHOMY Aacl€KTy H3y4aeMbIX Ha YpOKax
MIPEIMETOB, SIBJICHUN, COOBITHI Yepes:

-IEMOHCTPALUIO OOYYalOUIMMCS IPUMEPOB OTBETCTBEHHOI'O, TPAaXIAHCKOIO IOBEIEHHS,
TIPOSIBIICHHS YEIIOBEKOIO0MS U J0OpOCepaeIHOCTH

- O6paIlIeHI/IC BHUMAHUA Ha SAPKUX I[CﬂTeHeﬁ KYJIBTYpPbI, CBA3aHHBIX C U3Yy4Ya€CMbIMU B ILaHHI)II\/'I
MOMCHT TEMaMH, Ha TOT BKJIal, KOTOpLIfI OHU BHECJIM B PAa3BUTUC HaIen CTpaHbl U MUpaA, Ha
JOCTOWHBIC TOIPAXKAHUS IPUMEPBI X KU3HH, HA MOTUBBI UX IIOCTYIKOB;

-ACIOJB30BaHUE Ha ypoKax WHPOpPMAalUK, 3aTparuBalollci BaKHbIE COIMAJIbHEIC,
HPABCTBCHHBIC, STHYCCKHNE BOIIPOCHL

Hcnonb3oBaHre BOCIUTATENBHBIX BO3MOXKHOCTEH COAEp)KaHHS Y4eOHOTO TpenMmera Jyis
¢dopMupoBaHusl y OOYYaOLIMXCS POCCHUICKHX TPAaAMLUOHHBIX TyXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIbTYPHBIX IEHHOCTEH uepe3 MoA0Op COOTBETCTBYIOUIMX TEKCTOB ISl UTCHUS,
MPOOJIEMHBIX CUTYalA JJIst OOCYXKICHHUS B Kiacce

WNunnuupoBanne o0CYKACHUH, BBICKA3bIBAHUH CBOETO MHEHHsI, BBIPAOOTKH CBOETO
JIMYHOCTHOI'O OTHOIICHUSA K U3YyHYAaC€MBIM JIMIaM, IIPOU3BCACHUAM Xy,[[O)KeCTBeHHOﬁ JINTEPATyphbl
Y HCKYCCTBA.

BxitoueHre B ypOK HIPOBBIX IMPOLIEAYp, KOTOPbIE IOMOTAIOT MOAJIEPkKAaTh MOTHBAILIMIO
O6y‘-laIOHII/IXC5I K MOJYYCHHIO 3HaHI/II>'I, HaJIaXKUBAHUKO TTO3UTHBHBIX MECKINYHOCTHBIX
OTHOIIEHWH B KJIacce, MMOMOTAIOT YCTaHOBJICHUIO J0OpOXKeNIaTenbHOW arMoc(epbl BO BpeMs
ypoKa.

[Ipumenenne Ha ypoke MHTEPaKTHBHBIX (JOPM PabOTHI, CTUMYJIUPYIOIIUX [103HABATEIBHYIO
MOTHUBALNIO 00YYArOIINXCSL.

[Ipumenenne TpynmoBoi paboThl WM PabOTHl B Mapax, KOTOPbIE CHOCOOCTBYIOT Pa3BUTHIO
HABBIKOB KOMaHIHOH pabOThl M B3aUMOJICHCTBHIO C APYTUMH 00YJarOIIUMUCS.

Breibop u wucnonbp3oBaHHME Ha YPOKaX METOJOB, METOJHMK, TEXHOJIOTHH, OKa3bIBAIOLIMX
BOCIIUTATENbHOE BO3ACHUCTBHE HAa JMYHOCTH B COOTBETCTBUM C BOCHHTATENIBHBIM HIICAJIOM,
IETIbIO U 33J]a4aMH BOCITUTAHHUS.

WHunuupoBanre W TMOAAEP)KKA HCCIIEA0BATEIbCKON JEATEIBHOCTH IIKOJBHHUKOB B (opMe
BKJIFOUCHHUA B YPOK PA3JIMYHBIX HUCCICAOBATCIbCKUX SaIIaHI/Iﬁ, qTO Ja€T BO3MOXHOCTH
o0yyaromumMcs TpUOOPECTH HAaBBIKM CaAMOCTOSTEIHHOTO PELICHUS! TEOPETUUECKOH MPOOIEMBI,
reHepupoBaHusl 1 0QOPMIICHHS COOCTBEHHBIX TMIIOTE3, YBAXXHUTEIBHOTO OTHOIIEHHUS K Y)KUM
nacsam, Hy6HI/I‘IHOFO BBICTYIUICHHUA, apIr'YMCHTHUPOBAHUA U OTCTaBaHUSA CBOEH TOUKU 3pCHUA.

VYcraHOBNEHHE YBaKUTENIBHBIX, JOBEPUTENBHBIX, HE(POPMAIBHBIX OTHOLICHUH MEXAY
yUUTEIIeM U YICHUKAMH, CO3/JaHNE Ha YPOKaX SMOIMOHATEHO-KOM(MDOPTHOM cpebl.



[MTPMJIOXXEHUE 2

IIpunoxenue
k npukazy MBOY CII Nel19 um.N.I1.MbITapesa
oT
0 BHECEHUHU M3MEHEHH
B paboume mporpaMMbl
HanmMenoBanue yueOHOTO TipeiMeTa « »
Knacc
Bcero koimuecTBO 4acoB sl COKpAIICHUS
HasBanwne Tem, Ha KOTOpBIE KOJMYECTBO OTBOAMMBIX YaCOB COKPAIICHO:
Neri/m | Tema KomnuectBo KomnnuecTBo gacoB no
3arIaHUPOBAHHBIX (hakry
4acoB
1
Bcero koimuecTBO 4acoB /s YIUIOTHEHHS
HasBanwne Tem, KoTOpbIie OYAYT YIUIOTHEHBI:
HaszBanwue TeM, KkoTopble OyIyT YINIOTHEHBI:
Neri/m | Tema Konuuectso KonungecTBo yacos no
3aIJIaHMPOBAHHBIX daxry
4acoB

Paccmotpeno Ha 3acenanuu IIMO

IIpoTtokoa Ne oT
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