[Tpunoxxenne k OOIT COO
Padouas nporpamma y4eOHoro npeamera « XuMus. Yrry0JieHHbIH YPOBEHb)
s odyqarommxes 10 —11 kaaccos

COJAEP/KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJCTaBICHHE O MHOrooopasuu
OPraHUYeCKUX COCTMHEHUMH.

DNEeKTPOHHOE CTPOEHHE aTroMa Yriepoja: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTtHble BO3MOKHOCTH atoMa yriepoja. XUMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aToMHbIX opOuTaneil yriepoaa. MexaHu3Mbl 0Opa3oBaHMsI KOBaJEHTHOMN
CBsI3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl epekphIBaHUsI aTOMHBIX OpOUTaiei, o- u
n-cBsizu. OnuHapHas, JABOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYyJax
oprannyeckux BemiecTB. [loHsTHe 0 cBOOOAHOM paauKaie, Hykieoduse u eKTpodue.

Teopuss cTpoeHuss oOpraHudeckux coeauHeHnid A.M. byriepoBa M COBpEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MounekynspHble U CTpYKTypHble QopMyibl. CTpyKTypHble (GOpPMYJbl pPa3IMYHBIX BHIOB:
pa3BépHyTas, COKpami€HHas, ckeneTHas. HM3omepus. Buasl wu30Mepuu: CTPyKTypHasd,
MPOCTPAHCTBEHHAA. OJNEKTPOHHBIE A(PGEKTHl B MOJIEKYlTaX OpPraHMYECKUX COEJAMHEHUN
(MHIYKTUBHBIN 1 ME30MEPHBINA dYDPEKTH).

[IpencraBnenue o kiaccupuKanuu OpraHuIecKux BemecTB. [loHsaTue o GyHKIMOHATBHON
rpynne. ['omonorus. I'omonornueckue psiapl. CucreMatnyeckass HOMEHKIATYpa OpPraHUYeCKHX
coemuaeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIbHBIX MPEICTABUTEIICH.

OcobOennoct ¥ KkiaccupuKanus  OpraHMdeckux  peakuuid.  OKUCIUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPraHUYECKON XUMUHU.

OKCHEepUMEHTAIbHbIE METOAbl U3YUYEHHUs BEIIECTB M MX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3laMu OpraHM4YeckrX BEIIECTB W MaTepualaMyd Ha UX OCHOBE, OMBITHI 10 MPEBPAIICHUIO
OpraHMYeCKUX BEIIeCTB MpH HarpeBaHuu (TUlaBlieHUE, OOyIJIMBaHHE W  TOpPEHHue),
KOHCTPYMPOBAHHUE MOJIEJIEH MOJIEKYJI OPIraHUYECKUX BEILIECTB.

YraeBogopoanl.

Ankansl. ['omonoruyeckuil psa ankaHoB, oOmias (GopMmynia, HOMEHKIATypa U U30MEpPHUS.
DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP -TMOPHIN3ALMsA ATOMHBIX
opOuTanei yriepoja, o-cBsi3b. OuU3nueckue CBOICTBA alKaHOB.

XVMMHYECKUE CBOWCTBA AJIKAHOB: PEaKLUU 3aMEIICHUs, N30MEPU3ALMH, JETUIPUPOBAHNS,
LUKIW3alAY, THMpOJIN3a, KpeKkuHra, ropeHus. IlpeacraBneHue o MexaHHM3ME peakUui
paZuKaIbHOTO 3aMELICHHUS.

Haxosxnenue B npupojae. CriocoObl NOTy4YeHUs U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa U nzomepus. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LMKIIOTEHTaH,
[IUKJIOr€KCaH) UKI0aIKaHOB. CrocoObl MOTy4YeHUsl M IPUMEHEHUE UKIOAIKAHOB.

Aunkensl. ['oMonornueckuii psix ankeHoB, obmas GopMysaa, HOMEHKIATypa. DIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN AIKEHOB, SP>-TMOPUIM3AlUs aTOMHBIX OpOHMTAanei
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yriaepoaa, - u m-cBa3u. CTpykTypHas U reomeTrpuueckas (Iuc-TpaHc-) uzomepus. Gusnueckue
CBOMCTBA QJKEHOB. XUMHYECKHE CBOMCTBA: PEAKUMUHU IIPUCOCAUHCHMS, 3aMCIICHUSA B O-
IIOJIOKEHUE TPHU JABOWHOM CBA3M, NOJMMEpHU3auuu U okucieHus. [IpaBwio MapkoBHHKOBA.
KagecTBeHHbBIE peakiiui Ha ABOHHYIO CBs3b. CHIOCOOBI OTYYEHHUS M IPIMEHEHHUE AIKESHOB.

Ankamuensl.  Knaccupukamust — ankagueHoB  (CONMPsDKEHHBIE,  M30JHPOBAHHBIC,
Kymynupoganuvie). OCOOCHHOCTHM  AJIIEKTPOHHOTO CTPOCHHMS W XHUMHYECKHX CBOWCTB
conpsbkEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lonmmepusanus CONpsKEHHBIX JMEHOB.
CriocoObI moNTyYeHHst 1 IPUMEHEHHE alIKaHEeHOB.

AnkuHbl. ['OMONOTHYeCKHid psii aIKWHOB, oOmias GopMyia, HOMEHKIATypa U U30MEpHs.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutaneit yraepona. duzmyeckue CBOMCTBA aJKUHOB. XHUMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOEUHEHMS, AUMEpU3allid U TpUMEpU3aluu, okuciaeHus. KucioTHele CBOMCTBA alKUHOB,
MMEIOIUX KOHIEBYIO TPOIHYIO CBsA3b. KauecTBeHHBbIE peakiMu Ha TPOHHYIO CBs3b. CriocoObl
MOJIy4Y€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudeckue yriieBo0po sl (apeHsl). ['omomoruueckuii psii apeHoB, oomast opmyna,
HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30J1a.
Ouznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30Ja M €ro rOMOJIOTOB: PEeaKIUuu
3aMeleHusi B O€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklUU MpHUCOeIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3ona. [Ipeacraienue 00 opueHTHpYIOLIEM AEHCTBUM 3aMEeCTUTENEeH
B OEH30JIbHOM KOJIblI€ Ha MpHUMEpe AJKWJIBHBIX PaUKaIOB, KapOOKCHUIBLHOW, THIPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpOJIA.
[Momumepuzanuss  ctupona. CnocoObl  MOJNydeHUsS UM NPUMEHEHHE  apoOMaTHYEeCKHX
YIJIEBOJIOPOIOB.

[Ipuponnsiit ra3. I[lonyrasie HedTsiHBIE Ta3pl. HedTh u e€ mpoucxoxaenue. KaMmeHHbIH
YroJib M TPOJIYKTHI €ro mepepadoTku. CrocoObl mepepadoTKH HEPTH: MEpPEroHKa, KPEeKHHT
(TepMudeckui, KatanmuTuueckuii), pudopmunr, nmuponu3s. [IpoaykTel mepepaboTku HedTH, UX
MIPUMEHEHHE B TPOMBILIJICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXKy Pa3IMYHBIMU KJacCaMu yIJIEBOJAOPOJIOB.

DIEKTPOHHOE CTPOEHUE TAJNOTEHIPOU3BOIHBIX YIIeBOAOPOAOB. Peakuuu 3amernieHus
rajoreHa Ha THJIPOKCOTPYIIly, HUTPOrpyHIy, LHAHOTPYIIly, aMmuHorpymmy. JlelictBue Ha
rajJOreHIpOU3BOAHBIE BOJAHOIO M  CIHMPTOBOrO  pacTtBopa LiEnoud. BzaumonelictBue
JUTAIOT€HAJIKAHOB C MarHueM W LHMHKOM. [IoHATHE 0 MeTaruioopraHM4yecKUx COEIWHEHHSX.
Hcnonb3oBaHue TallOTEHIIPOM3BOIHBIX YIIIEBOJAOPOJIOB B OBITYy, TEXHHUKE U MPU CHHTE3E
OpPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHUsT BEUIECTB M MX MPEBpAlICHUN: H3yYeHUE
(bu3MyecKux  CBOWMCTB  YIIIeBOJOPOJOB  (pacTBOPUMOCTb),  KAYECTBEHHBIX  PEAKIIHiA
YIJIEBOJOPOJOB Pa3IMYHBIX KIaccoB (oOecliBeunBaHWE OPOMHOM WM MOAHOW BOJbI, pacTBOpa
IepMaHraHaTa Kajus, B3aWMOJCHCTBUME AalETHWIEHa ¢ aMMHUayHbIM pacTBOPOM OKCHJIA
cepedpa(l)), kauecTBeHHOE OOHapy)XEHHE YIiIepoJa W BOJOPOJa B OPraHMYECKHX BEIECTBaXx,
MOJIydeHHEe ATUJIEHa U H3Y4YE€HHE ero CBOWCTB, O3HaKOMJIeHHe C KoJulekuusmMu «HedTbs» u
«Yromb», ¢ oOpasnamMu IjactMacc, KaydyyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJIEKYI
YIJI€BOIOPOIOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOAOPOIOB.

Kucaopoaconep:xamme opranndeckue COeAMHEHHUS.

[IpenensHble omHOaTOMHbIE crnupThl. CTpoeHHME MOJEKyNl (Ha NIpUMEpe MeTaHoJa U
sTanosa). ['omonoruueckuii psj, odmas popmyna, u3oMepus, HOMEHKIATypa U KiaccupuKkanus.
du3nyecKue CBOICTBA MNPEIEIbHBIX OJHOATOMHBIX CIHMPTOB. BomoponHble CBs3M MeEXny
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MOJIEKYyJIaMH ~ CIHUPTOB. XHMMHYECKHE CBOWCTBA: pEaKIMU 3aMEIICHUs, JETUpaTalui,
OKHUCJICHUS, B3aUMOICHCTBUE C OPraHMYECKUMHU U HEOpPraHWuYeCKUMH kuciotamu. KauectBennas
peakuus Ha OJHOATOMHBIE CHUPTHI. JlelicTBHE 3TaHOJIa M METAaHOJAa HAa OpPraHU3M YEJIOBEKa.
CriocoObl MoJTy4eHus: U TPUMEHEHHE OTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcoObeHHOCTH (PU3HUYSCKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb U TIHIEpUH. DPU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEAKIMM 3aMEIICHUs, B3aUMOJICUCTBHE C OPraHMYECKMMU M HEOPraHMYEeCKUMU
KHCJIOTAMH, KaUeCTBEHHAs PEaKIMs Ha MHOTOATOMHBIE cnupThl. [IpencraBienne o mexaHusme
peakuuii HykieopibHOro 3aMmenienus. JleiictBue Ha opranusm 4enoBeka. CriocoObl MoTydeHust
Y PUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enou. CTpoeHHE MOJIEKYJIbI, B3aMMHOE BIIMSHUE THAPOKCOTPYIIBI U OCH30JIBHOTO sIIpa.
®uznyeckue cBoiicTBa (penona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB (eHosna. KauecTBeHHbIE
peakuuu Ha ¢enon. Toxkcuunocth ¢deHona. CrocoObl TOJMydyeHUS W TpUMEHEeHHue (eHoa.
®denonpopmanbaeruiHas cMoJIa.

KapOonunpHblE COCNUHEHHMS — aNbJCTHABI W KETOHBL. JJEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW Tpynmbl. ['oMoslorMueckre psbl albIeruj0B M KETOHOB, o0mas Qopmyina,
n3oMepusd U HOMeHKiIarypa. Duszndeckrne CBOWCTBA AJIbJAECTU/IOB W KETOHOB. XWUMHYECKHE
CBOWCTBA QIBJCTHJIOB W KETOHOB: peakuuu mnpucoenuHeHus. OKUCIECHUE albJeTHIIOB,
KaueCTBEHHBIC peakiuu Ha anbaeruabl. CrocoObl TMOJydeHUs W NMPUMEHEHHE albJeTHIOB U
KETOHOB.

OAHOOCHOBHBIE TpefeNibHbIe KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepus u HoMmeHkIaTypa. dusnueckwe CBOMCTBA OTHOOCHOBHBIX
MpeelbHbIX KapOOHOBBIX KHCIOT. BoJopojaHble CBS3M MEXIY MOJIEKYJIaMH KapOOHOBBIX
KUCIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBa, peakius 3TepuuKaluM, peakiuu C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukanga. OCOOEHHOCTH CBOMCTB MypaBbHHOMN KUCIIOTHI. [loHsATHE
0 MPOU3BOJHBIX KAPOOHOBBIX KHCIOT — CIOXKHBIX 3upax. MHOroobpaszue kapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJICMHOBAs, JUHO/NE8As, JUHONEHO08as KUCIOThL. (CrocoObl
MOJIy4eHUs U IpUMEHEeHUe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©30Mepus 1 HOMEHKIATypa.
®u3nuecKkrue 1 XMMUYECKHE CBOMCTBA: TUAPOJIN3 B KUCIIOHN U IIEJIOYHOM Cpefe.

Kupsl. Ctpoenue, puznueckue ¥ XUMHYECKHUE CBOMCTBA KUPOB: THIPOJIHU3 B KUCIOW U
esoyHoi cpenae. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
KHUCIIOT. JKupbl B IpUPOJE.

MBpbL14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, ITU- H
nonucaxapuabl). MoHocaxapupl: TJIIOK03a, (pyKTo3a, TajlakTo3a, pubo3a, Ie30KcHpub03a.
dusnyeckue CBOMCTBA M HaxoxaeHue B npupone. DorocuHTe3. XHUMHYECKHE CBOWMCTBA
[JIFOKO3bl: PEAaKIMU C YYaCTHEM CIHUPTOBBIX U aJNbJETMJHONM TpYII, COUPTOBOE H
MOJIOYHOKHCTIOEe OpokeHue. [IpuMeHeHue TIOKO3bI, €€ 3HaUYe€HHWE B JKU3HEACATEIHLHOCTH
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JIAKTO3a. BoccTaHaBIuBawIINEe U
HEBOCCTAHABIMBAIOLME Jucaxapulbl. ['maponus aucaxapuaoB. HaxoxneHue B mpupone u
npuMenenue. [lomucaxapuapl: Kpaxman, TJIIMKOT€H M 1emiono3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmayia, TJUKOT€Ha M UeUIono3bl. (Du3nueckre CBOWCTBA Kpaxmala M UEJUIIOJIO3BL.
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XUMHUYECKME CBOWMCTBA Kpaxmaja: TMIAPOJIA3, KAYECTBEHHAs PEakius C MOJAOM. XUMUYECKHUE
CBOMCTBA IEJUTIONO3bI: THAPOIIN3, TTOTyIeHHE d(PUPOB 1ETI0N03bL. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO03a, alle€TaTHBIN IIENK).

DKCHepUMEHTAIbHBIE METOJbl M3YyYEHHUs BELIECTB M UX IMPEBpAICHUIN: pPacTBOPUMOCTH
pa3IMYHBIX CIOUPTOB B BOJIC, B3aMMOJICUCTBHE ASTaHOJIA C HATPHEM, OKHCICHHUE STUIOBOTO
cnupTa B aibpJeTrH] Ha PACKAIEHHOW MEIHOM MPOBOJIOKE, OKHCICHHE STUJIOBOTO CIHPTa
JUXPOMATOM Kajusi (BO3MOKHO MCIIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIC PEaKIIUK Ha
anbaerusl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(1l)), peakius rioumepuna
¢ ruapokcuiom Menu(Il), xumuyeckue CBOMCTBa PacTBOpa YKCYCHOM KHCIIOThI, B3aUMOJICHCTBUE
pacTBopa TIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
AKCIEPUMEHTAJIbHBIX 33]a4 10 TeMaM «CnupThl U (eHousby, «KapOoHoBbie KHCIOTHI. ClI0XKHbBIE
3(huUpBI».

A3oTcoaep:xaniue opraHudeckue coeJuHeHusl.

AMUHBI — OpraHM4YecKue TMpOM3BOJHBIE amMmuaka. Kiaccudukamus  amMUHOB:
anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIE U TpeTHUHbIe. CTpOECHUE MOJIEKY,
obmas dopmyia, u3oMepus, HOMEHKIaTypa U (PU3NUECKHe CBOMCTBA. XHMMHUYECKOE CBOWCTBA
anrpaTHIECKUX aMHHOB: OCHOBHBIE CBOMCTBA, AJKIJIMPOBAHHE, B3aMMOJICHCTBHE MEPBUUHBIX
AMHHOB C a30THCTON KUCIOTON. CONM alTKHUIaAMMOHUS.

AHUIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. Ctpoenune aHwinHa. B3aumuoe
BIIUSIHUE TPYIIT aTOMOB B MoJieKyie aHWiInHA. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHWIIMHA.
KauectBennsie peaknmu Ha aHuiInH. CHocoOBI TMOMYYCHHS M TPUMEHEHHE amu(aTHudecKux
amuHOB. [loyueHue aHWIMHA U3 HUTPOOEH30J1a.

AvuHokucioTel. Homenkmarypa wu  wu3omepusa. OThAelnbHbIE NPEACTABUTEIN O
AMUHOKHCIIOT: TJIMUWH, aJlaHWH. PU3NYecKue CBOMCTBA aMHUHOKHUCIOT. XHMHUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aMQpOTEpHBIX OPraHWYEeCKUX COEIUHEHUH, peakius MOJMKOHACHCAIUH,
oOpa3oBaHue NMENTHAHON CBA3M. buonornyeckoe 3HaueHne aMUHOKHUCIOT. CHHTE3 U THUAPOJIN3
MENTH]IOB.

benkun xak npupoansie nonumepsl. IlepBuuHas, BTOpUYHas M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: THAPOJIU3, NEHATYpallks, KaueCTBEHHBIC PEaKIUu Ha
OeIKH.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHMsI BELIECTB M MX IPEBpPALICHUN: PACTBOPEHHUE
0enKoB B BOJE, JeHATypalusi OCJIKOB IIPU HArpeBaHUHU, LIBETHBIE PEaKIUU Ha OCNKH, peuIeHHe
SKCIIEPUMEHTANIbHBIX 33Ja4 MO0 TeMaM «A30TCOJEp)KAIUE OPraHUYECKHE COCIUHEHUSD» U
«Pacnio3HaBaHNe OPraHMYECKUX COCIUHEHUID.

BricokomoieKyJISIpHBbIE COCAUHEHMS.

OCHOBHbBIE TOHSATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJMMEpU3ALUHU, CpeAHsss MoJieKylspHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — OJIMMEPU3aIUs U MOJUKOHIEHCALUS.

[TonumepHsbie MaTepuaibl. [1nacTmaccsl (TOMATUIIEH, MOJITIPOTIHIIEH,
MOJIMBUHUIIXIIOPU/I, MOJINCTUPOJL, MOJINMETHJIMETAKPUIIAT, MOJIMKapOOHATHI,
noyuaTHIIeHTepedTanaT). Y Tunmsanus u nepepaboTka MmiacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBI, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BosnokHa: HarypaibHbIE (XJOMOK, MIEPCTh, MIENK), UICKYCCTBEHHbIE (BHCKO3a, all€TaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpoH U JIaBCaH).



[Momumepsl  crienManbHOrO  Ha3HAa4YeHUs (TENOH, KeBJAp, AJIEKTPOIPOBOJIAIINE
MOJIUMEPBI, OMopa3IaracMple MOJMMEPHI).

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX MPEBPAILEHUI: 03HAKOMJIEHUE C
oOpa3aMu MPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
AKCIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «Pacro3HaBaHue I1acTMacc U BOJIOKOH».

Pacuérnble 3amaum.

Haxoxnaenue MonexyasipHOd popMyiibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYSPHOH (HOPMYIBI OPraHMYecKOro
COeMHEHHUST o0 Macce (00bEMY) MPOAYKTOB CroOpaHMs, MO KOJUYECTBY BeliecTBa (Macce,
00BEMY) MTPOYKTOB PEAKIIUHU W/MITM UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOH (POPMYIIBI
OpPraHMYECKOT0 BEIIeCTBAa HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIOCOOOB MOJIY4YEHMS,
OTIpeJieNIeHUE JI0JIM BBIXOJA MPOJIYKTa PEaKMi OT TEOPETUUECKH BO3MOYKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HCIOJb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAy4YHbIX MOHSATHM, Tak U
MOHATHH, MPUHSTHIX B OT/AEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTecTBEHHO-HAayYHbIE TOHATHSA: SIBJICHHWE, HaydyHbIM (akT, TUNOTe3a, TEOopus,
3aKOH, aHajJM3, CHHTE3, Kiaccuukanus, HaOMOJCHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJETUPOBaHUE.

@dusnka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYJla, SHEPreTUYeCKU
YpOBEHb, BELIECTBO, TE€NO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHULIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, SKocucTeMa, onochepa, MeTabOIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIN W TEeTepoTpPO(HBIA THUN TUTAHUA, OpoXeHue, (HOTOCHHTE3, IbIXaHHE, OCJKH,
YTJIE€BOBI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

TexHonorus: mUIIEBbIE MPOTYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIAS N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHYECKUM 3eMeHT. M3otomnbl. CTpoeHHEe IEKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTUYECKHUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
op6utanu. Knaccudukanuss XUMUYECKHX 3JIEMEHTOB (s-, p-, d-, f-anmemenTsl). Pacnpenenenue
AJIEKTPOHOB TI0 aTOMHBIM OpOWTANIsIM. ODIJEKTPOHHbIE KOH(UTypalMu aTOMOB 3JIEMEHTOB
MEepPBOr0O—4eTBEPTOTO TEPUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpalui HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

[lepuomnueckuii 3axkoH u llepuoanueckas cucrema XUMHUYECKUX dnemMeHTOB [[.M.
MenneneeBa. CBs3b HepUOIMYECKOTO 3akoHa M Ilepumoanueckold cHUCTEMBl XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX HMH TMPOCTHIX W CIOKHBIX BEIIECTB MO TpPyIMIaM U
nepuojam. 3HaueHue nepuoanyeckoro 3akona .M. Menneneesa.



Xumuyeckasi CBsi3b. BUIbl XMMHYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METaJIMYECKasl.
Mexanu3mbl 00pa30BaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIM U JOHOPHO-AKIENTOPHBIA. DHEPrHs
U JymHa cBsa3U. [1oJasapHOCTh, HANPaBIEHHOCTh UM HACBIIIAEMOCTh KOBAJEHTHOM CBs3U. KpaTHbie
cBsA3u. BonopoaHas cBsA3b. MeEKMOIEKYIIAPHBIE B3aUMOACUCTBUS.

BasieHTHOCTD W BaJIGHTHBIE BO3MOXHOCTH aTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpPHI
MOJIEKYJI C MX I€OMETPHUYECKMM CTPOCHHEM (Ha IpHUMEpPE COECIUHEHUI 3JIEMEHTOB BTOPOIO
nepuoaa).

[IpencraBieHre O KOMIUIEKCHBIX —coenunHeHusiX. CocTaB KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHABl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHuil. [llonstue o
KOOPJMHAILMOHHON XUMUH.

BeniectBa MOJNEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS. THIBI KPHCTAJUIMYECKUX
petEToK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonsitue o qucnepcHeix cucremax. ctuHHBIE pacTBOpBI. [IpeacTaBiieHre 0 KOJUIOUTHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTpAlMM pPAacTBOPOB: MaccoBas JOJs BEIIECTBa B
pacTBope, MoOJIsIpHass ~ KOHUEHTpauus. HacblllleHHble ©W  HEHACBIIIEHHBIE  PaCTBOPHI,
pactBopuMOCTh. KprucTammoruaparsl.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. TpUBHAIBHBIC HA3BaHUS
OTAEJBHBIX MPEICTABUTENICH HEOPTaHUUECKUX BEUIECTB.

Knaccudukanus XuMHUeCKUX PEeaKIUii B HEOPraHUYECKOW U OpraHMYecKON XUMHUH. 3aKOH
COXpAaHEHUs MAacCChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPALICHUS SHEPTUHU MPU XUMHYECKUX
peaknusax. TermoBsie YQPEKTH XUMUUECKUX peakiuil. TepMOXUMUYECKUE YpaBHEHHUS.

CKOpOCTh XUMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (hakTOpoB. ['OMOTeHHBIC
U reTeporeHHele peakunu. Katanus u karaau3aTtopsl.

O6patumbie u HeoOpaTHMBbIE peakIMu. XUMHYECKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. (DAKTOPHI, BIMSIOIIME HA MOJOKEHUE XWUMHYECKOTO PABHOBECHSI:
TEMIIepaTypa, JABJICHHE W KOHLIEHTPALUM BEIIECTB, y4acTBYIOIMX B peakuuu. [IpuHiun Jle
[arense.

OnexrponuTtnueckas auccouuanus. CuibHble U crnabble  31IeKTpoiuThl. CreneHb
muccormanuu. Cpeaa BOIHBIX PacTBOPOB: KUCIIOTHAs, HEUTpaslbHAsl, 1ienouyHas. Bogopoanslit
nokazatenb (pH) pactBopa. I'muposnus coneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OKHUCIUTENb U
BOCCTaHOBUTENb. lIponecchl OKHUCIEHHMST M BOCCTAHOBJICHUs. BakHeWIMe OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO/I 3JIEKTPOHHOTO OanaHca. DJIEKTPOIU3 paCTBOPOB U PACIUIABOB BEIIECTB.

OKCIepUMEHTAIbHBIE METOJAbl HM3YYEHHs BEIIECTB M UX MPEBpALICHUI: pa3lioKeHUE
MEPOKCHJAa BOJOPOJAa B NPHUCYTCTBUU KATalM3aTOpa, MOJEIM KPUCTALNIMYECKUX PEHIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNeHHe Cpeasl pPacTBOPOB C MOMOIIBIO
WHIUKATOPOB, U3yYEHUE BIUSHUS PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pPEakIUu U
M0JIOKEHUE XUMMUYECKOTO PaBHOBECHSL.

Heoprannyeckasi Xumus.

[Tomoxenne HemeraioB B Ilepuoanueckodl cucreMe XUMUYECKUX diaeMeHToB ..
MenneneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAIJIOB.
AnnoTponus HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepbl, Gocdopa u yrieposa).

Bonopona. INonyyenue, ¢gusndeckiue M XUMUYECKHE CBOMCTBA: PEAKIMU C METaUIaMU U
HEMETAJUIaMU, BOCCTAHOBUTEIbHbIE CBOUCTBA. [ mapuabl. TOIIIMBHBIE 2JIEMEHTHI.

lanmorensl. Haxoxxaenune B mpupojie, CocoObl MOMydeHHs], PU3NUSCKHE U XUMUYECKUE
cBoiictBa. ['anoreHoBomopoabl. BaxHenmme KUCIOPOACOAEPKALIUE COCIUHEHUS TaJOrCeHOB.
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JIabopaTopHbIE ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHHUs rajioreHoB. [I[puMeHeHne rajoreHoB 1
HUX COCMHECHUM.

Kucnopon, o3on. JlabopaTopHble M TPOMBIILIICHHBIE CHOCOOBI MOJYYEHHUS KHUCIOPOJA.
dusnueckue M XUMHYECKHME CBOWCTBA W MPUMEHEHHE Kuciopoiga M o30HA. OKcuUIbl U
MIEPOKCHU/IBI.

Cepa. Haxoxnenwe B TpUpOJE, CIOCOOBI IMOJNy4eHUs, (U3HUSCKUE U XUMHUYCCKUE
croiictBa. CepoBonopon, cyabhuasl. Okxcun cepbi(IV), okeun cepsl(VI). CepHucras u cepHas
KHCJIOTBI U uX coiu. OcoOEHHOCTH CBOWCTB cepHOM KHCIOTHL. [lpumenenue cepol u e
COEIMHEHU.

A30T. Haxoxnenwe B Tpupojae, CrIOCOObl TONydeHHs, (PU3MYECKHEe W XUMHUYECKHE
cBoiicTBa. AMMuak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0eHHOCTH CBOWCTB a30THOW KUCHOTHI. [IpuMeHeHHe a30oTa W ero coeAMHEHUH. A30THBIC
yA0OpeHwusI.

®ochop. Haxoxnenwe B mpupoje, CrnocoObl MOJydeHUs, (HU3UUECKUE U XUMHUUYECKHE
cBorictBa. Dochuast u Qochun. Oxcuasl dochopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y1oOpeHUs.

Yriepon, HaxoXAeHHWE B TMpupoje. AJUIOTpomHbIe Moaudpukanuu. Duznueckue u
XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepogoMm. Oxcup yriaepoaa(ll),
okcua yriuepona(IV), yronmpHas kuciota u €€ coiau. AKTUBHPOBAHHBIM Yrojb, aicopOIus.
Oymiepensl, rpadeH, YrIepoAHble HaHOTPYOku. [IpuMeHeHHMe TPOCTHIX  BEIIECTB,
00pa30BaHHbBIX YTJIEPOIOM, U €T0 COEAUHEHUH.

Kpemuwnii. Haxoxxnenue B mpupoje, CocoObl MOMYYeHHS, (PU3MUECKHE U XUMHYECCKUE
cBorictBa. Oxcup kpemuusa(1V), kpemHueBas KMCIOTa, CUIMKATHI. [[puMEeHEeHNE KPEMHUS U €Tr0o
coenquHeHnil. CTEeKJ0, €ro Mojay4yeHnue, BUJIbI CTEKIIA.

[Tonoxxenne metanmioB B [lepuonnyueckoit cucreMe XUMUYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTpOEHUS JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue ¢pu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenue MetaioB B ObITY U TexHHKe. CIIaBbl METAILIOB.

DNEeKTPOXUMHUYECKUN psAl  HampspkeHud MetamwioB.  OOmme crnocoObl  TOJydeHUs
METaJJIOB: TUIPOMETAILTYPrUs, MUPOMETAILTYyprus, ekTpomeTautyprusi. [lonstue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

OO6mras xapakrepuctuka MeTaioB IA-rpynmbel [lepuoanueckoil cUCTEMbl XMMHYECKUX
aneMeHToB. Hatpuii u xanwmii: nomydyenue, punveckrue U XUMUYECKUE CBONCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAUHEHUH.

Obmas xapakrepuctuka mMeTtamioB I[A-rpymnmer [leprogudeckoid cucTeMbl XMMHUYECKHX
2JIeMEeHTOB. Marnuii M KaiblMii: ToJdydeHue, ¢U3MYeckhue U XUMHYECKHe CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHH. JKECTKOCT BOJIBI U CLIOCOOHI €€ yCTpaHEeHHUS.

AntoMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOTrO
BEIIECTBA M €ro coequHeHuil. AMQOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUAA ATIOMHUHUS,
TUAPOKCOKOMILIEKCHI ATFOMUHUSL.

OO6miass xapaktepucTuka MmetamuioB mnobounbix noarpynn (b-rpymm) Ilepuonndeckoii
CUCTEMBbI XUMHYECKHUX IEMEHTOB.

du3nueckue ¥ XMMHUYECKHE CBOMCTBA XpoMa U ero coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U OUXpPOMATHI, UX OKHUCIUTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.



®usnueckue M XMMHMYECKHE CBOMCTBA MapraHia M €ro coeauHeHuid. Baxheummue
coequnenus: mapranna(ll), mapranua(IV), mapranma(VI) u mapranua( VII). [lepmanranar kanus,
€ro OKHUCIIUTEIIbHBIE CBOWCTBA.

dusnueckre 1 XMMUYECKUE CBOMCTBA )Kelie3a U ero coeaquHeHni. OKCHUIbl, THAPOKCUIBI U
cosmm xkene3a(ll) u xeneza(lll). [lomyuenre u npuMeHeHUe KeJe3a U ero CIjIaBoB.

DuU3nYECKUEe U XUMUYECKUE CBOMCTBA MelI U €€ coenrHeHuil. [lonyuenrne u npumeHenmne
M€ U €€ COCIMHECHHN.

Huuk: nosnyyenue, pu3nueckue U XUMHUYECKUEe cBOMCTBA. AM(pOTEpHbIE CBOICTBA OKCHIA
Y TUAPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne IIMHKa U €ro COeqMHEHH.

DKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB U HX TMPEBPALICHUN: H3yUeHUE
00pa3IoB HEMETANJIOB, TOpeHue cepbl, (ocdopa, xeneza, MarHus B KHUCIOPOJE, U3yUEHUE
KOJUIeKIUM «MeTajibl M CIUIaBbl», B3aMMOJICHCTBHUE IIEJTOYHBIX M IMICJIOYHO3EMETbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMH KHUCJIOT U IeJouei, KaueCTBEHHBIE PEaKI[MU Ha HEOPraHNIECKUEe aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aUMOJICUCTBUE THAPOKCUIOB AFOMUHHS U IUHKA C
pacTBOpaMu KHCIIOT W MIEN0YeH, PEeIIeHne dKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l ajJoreHbI,
«Cepa u e€ coemuHeHUs», «A30T U pocop U UX COeTUHEHUD», «MeTauIbl TJIABHBIX 0 ATPYIII,
«MeTasibl MOOOYHBIX MTOATPYIII.

XUMUSA U KU3Hb.

Ponp xumum B obecrieueHNN yCTOWYUBOTO pa3BUTHS denoBedecTBa. [[oHSATHE O HaydHBIX
METOJaX TIO3HAaHUSI W METOJIOJIOTHH HAydyHOTO HCCieaAoBaHuWsA. HaydHbple NpUHIMTBI
OpraHu3alii XUMUYECKOTO MPOU3BOACTBA. [IpoMBIlIeHHbIE CIOCOOBI MOTYYeHHs BaXKHEUIINX
BEIIECTB (Ha MpUMepe MPOU3BOJCTBA aMMHaKa, CEPHOM KHUCIOThI, MeTaHoJa). [IpoMbliieHHbIe
CHoCcOoObI MOJYYEHHUS] METAJUIOB M CIUIABOB. XUMHUECKOE 3arps3HEHUE OKpYXKaloulell cpeabl U
ero nocueacTsus. Posib xumun B 06ecrieyeHNH SHEPreTHIeCKO 6e30MacHOCTH.

Xumus M 3I0poBbe 4yenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuiia MCHOJIb30BaHUS
JIEKApCTBEHHBIX IpenaparoB. Poib XUMHUK B pa3BUTUU MEAUIUHBL.

XWMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, NHIIEBbIE 100aBKu. Pons xumuu B oOecnieueHun
MUIIEBOM 0€30MacHOCTH.

Kocmernueckne u mapgromepnsie cpencrBa. beitoBas xumus. IlpaBuna OezomacHOro
MCI0JIb30BaHUS MIPEnapaToB ObITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHallbl (IEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. Opranndyeckiue 1 MUHEpalbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, Kpacku, CTEKJIO, KepaMuka. Marepuanibl
JUIst NeKTpoHUKH. HaHnoTexHoI0rUMu.

Pacuérnbie 3agaun.

Pacuérel: macchl BemiecTBa MM 00bEMaA ra3oB MO M3BECTHOMY KOJIHUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00bEMA, KOIMUECTBA
BEI[ECTBA) MPOAYKTOB pPEaKIMH, €CIM OJHO W3 BEIIeCTB HMMEeT MpHMeCH, Macchl (00b&Ma,
KOJIMYECTBA BEIIECTBA) MPOJYKTa pPEaKkiuu, €CIU OJHO M3 BEUIECTB JaHO B BUAE pacTBOpa C
ONIPENECNEHHON MAacCOBOW JI0JIEd PACTBOPEHHOIO BELIECTBA, MACCOBOM JOJM WM MOJIIPHOU
KOHIIEHTPALlUU BEILIECTBA B PAaCTBOPE, JIOJM BBIXOJA MPOAYKTa PEAKUUH OT TEOPETUUYECKU
BO3MOJKHOTO.

MexnpeaAMeTHBIE CBSI3H.



Peanuzanus MeXIpeaMETHBIX CBS3€H MpH U3y4eHHH OOIIeH M HEOPraHUYeCKOW XUMHUU B
11 xmacce OoCyIIeCTBIISICTCS Yepe3 UCIOJIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHITHA,
TaK U NOHSTUN, IPUHATHIX B OTJEIbHBIX IPEAMETAX ECTECTBEHHO-HAYYHOTI'O LIMKIIA.

OOmire ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHHWE, HAYYHBIA (aKT, THUIOTE3a, TEOpus,
3aKOH, AaHajM3, CHHTE3, KIACCU(PHUKANMA, TEPUOAUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
SKCIEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®uznka: marepusi, MHUKPOMUpP, MaKpOMHUpP, aTOM, 3JEKTPOH, INPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHWE BEUIECTBA, WACATBHBIA Ta3, (QHU3MYECKHUE BEIMYUHBI, CIUHUIIBI
U3MEpEeHUs, CKOPOCTb, JHEPIHs, Macca.

buonorus: knerka, oOpraHmsM, OJKocucTema, Ouocdepa, meTaboiM3M, MakKpo- |
MHUKpPO3JIEMEHTBI, OEJKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadust: MuHEpasbl, FOpHbIE IOPO/IbI, MOJIE3HBIE HCKOMIAEMBbIE, TOTINBO, PECYPCHI.

TexHonorus:: XMMU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO3SUCTBEHHOE MPOM3BOJCTBO, THIIEBas IPOMBIIUIEHHOCTh, (apManeBTHYecKas
MIPOMBIIIIJIEHHOCTD, MIPOU3BOJICTBO KOCMETUYECKUX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaT€pPHAJIOB, JIEKTPOHHAs! IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTtBercTBHE C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3ylnbTaTOB OCBOCHHUS IMpeAMeTa «XUMHUS» Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs
BBIJICIICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE OO0YJAIOIIMMHUCS POCCHICKON TPaXk TaHCKOM
UJIEHTUYHOCTH; TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOSITEJILHOCTH W CaMOOIPEICIICHHIO;
HaJIM4yue MOTHUBAlUM K OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATBCA MPHUHATHEIMU B O6III€CTBG npaBuJIaMM W HOpMaMMu NOBCACHUSA, HAJIUYUC
MPaBOCO3HAHUS, SKOJIOTUYECKON KYJIBTYPHBI; CIIOCOOHOCTh CTaBUTh IIEJIA U CTPOUTDH KU3HEHHBIC
IIJIaHBI.

JlnyHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUs» OTPaKarT CPOPMUPOBAHHOCTH
OTIbITA TIO3HABATENILHON M MPAKTUYECKON JESITEIIbHOCTH 00yUaIoIIUXCsl B TIPOLIECCe peain3aliin
00pa3zoBaTeIbHON JIEATEITHHOCTH.

JIngHOCTHBIEC pe3ylbTaThl OCBOCHUS TpeaMeTa «XUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIBITA TIO3HABATEILHON M MPAKTUUYECKON JESITEIIbHOCTH 00yJaIOIIUXCsl B TIPOIIECCE peaTh3aIiiu
00pa3zoBaTeIbHON JEATEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJaroIIUMHKCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBICHUS] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JESITENTbHOCTU MPU CO3/aHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATEIbHBIX 3a/1a4, BHITIOJIHEHUN XUMUYECKIX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI APYTUX
[P aHAJN3€ PA3JINYHbIX BUJIOB y4eOHOM AeATEIbHOCTH;

2) HIATPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILIEHHSA K MCTOPUYECKOMY U HAy4YHOMY HACJIEUI0 OTEUECTBEHHOU
XUMHUH;

YBO)XEHUS K IPOLIECCy TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAyKH €CThb pPe3yNbTaT JIMTENbHBIX HAOIIOICHUH,
KPOTIOTIIMBBIX IKCIIEPUMEHTAIIBHBIX TOMUCKOB, TOCTOSIHHOTO TPY/a YYE€HBIX U MTPAKTHKOB;

MHTEpeca M I[03HABATEIbHBIX MOTHBOB B TOJYYEHHHU U TMOCIEAYIOIIEM aHalu3e
nH(OPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallMH, CBS3aHHBIE C XUMHUYECKHUMH SIBICHUSMH, H
MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTU OIIEHMBATH CBOE IMOBEJEHUWE U TIOCTYNKH CBOUX TOBAapUIIEH C TMO3UIMI
HPaBCTBEHHBIX U MIPABOBBIX HOPM U € YU4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupOBaHHS KYJIbTYPhI 310POBbS:

MOHUMAaHMS I[IEHHOCTeW 3J0poBOTO M 0Oe30macHoro oOpasza >KHU3HH, HEO0OXOTUMOCTH
OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;
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coOnrofieHns MpaBuiI OE30TACHOTO OOpaIeHUs] ¢ BEIIECTBAMH B OBITY, TMOBCEIHECBHOMN
KU3HH, B TPYJIOBOU JIEATEIHLHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIAWUBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIIHUX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJECACTBUN U HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOIECHUS aKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATEIbCKON JESATEIBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHUE€ B PEIICHUWM NPAKTHYECKUX 3a/lady COLMUAIBHOMN
HaIpPaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQEeCcCHil pa3IMyHOrO pojia, B TOM YHCIIE Ha
OCHOBE MIPUMEHEHUS IPEIMETHBIX 3HAHUMN 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yibTaraM TPyJI0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIUBHUIYAJIbHOW TPAeKTOPUU OOpa3oBaHUs,
Oynymiei mpodeccun U pean3anui COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 TOTPEOHOCTEH 00IIeCTBA;

6) 3K0JIOTNYeCKOr0 BOCTIMTAHUA:

9KOJIOTUYECKH TI€JIECOOOPA3HOT0 OTHOMIICHUS K MPUPOJIEC KaK UCTOYHUKY CYIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHHMSI TII00ATFHOTO XapaKTepa dKOJOTHUYECKUX MPOOIEeM, BIMSIHHUS YKOHOMHUYECKUX
MPOIECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBHOM CPEIBI;

OCO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHKCHUM XUMUH JJIs PEIICHHs BOIIPOCOB
paIrMoOHAIBHOTO TPHUPOIOTIOIB30BAHMUS;

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAlOLIEeW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JIEMCTBUI U MPEIOTBPAILATH UX;

HaJU4Usl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIbTYpPHI, OTBITA
JESTETPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMH B
MMO3HABATEIbHOM, KOMMYHHUKATHBHON U COIMAIBLHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOSATH HICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKU U
00I11eCTBEHHOW MTPaKTHUKH;

MOHUMAaHH cHenuduKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHAIBLHOTO HAYYHOT'O MBIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpYXKaIOIIEM
MHpE KaK O €IMHCTBE IMPHUPOJbI M YEJOBEKa, B IMO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTECH W
perieHur Ipo0IeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexkAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW IMBWIM3AIMH: B €&
T'YMaHUCTHUYECKOW HAIPaBJICHHOCTH M BaKHOW POJHM B CO3/JaHWM HOBOW 0a3bl MaTepuaibHON
KYJIBTYpBI, B PELIEHUH II100abHBIX TPOOJIEM YCTOMYUBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
OHEPreTHYeCKOM, TMUIIEBOW M DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
o0ecrevyeHny yCIOBHUM YCIEIIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJOB IO3HAHUS,
WCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJTyYyaeMble 3HAHUS TS
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aHanM3a U OOBSCHEHHUS SBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIC 3aKIIOUEHHSI HA OCHOBE HAayYHBIX (DaKTOB ¥ MMEIOIIMXCS TAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCIIOIh30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MPOoOieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0BATEIbCKON NEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUHM C >KMU3HEHHBIMU
MOTPEOHOCTSAMMU;

WHTEpeca K OCOOCHHOCTSM Tpyna B pa3iuyHblXx chepax mpodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHUS IPOTrpamMMbl MO0 XMMHUU Ha YPOBHE CPEIHETO
001rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTnpeMeTHbIE) 0OLIEHAYYHbIE TOHITHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOI0B IMMO3HAaHMs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/IH, BEIICCTBO,
SHeprus, sBJCHHE, MPOLECC, CUCTeMa, Hay4HbIH (akT, IPUHLHII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOIIOIeHNE, N3MEpEHHE, SKCIICPUMEHT U JIPyTHUe);

YHUBEpCaJbHbIE  ydeOHbIe  neiicTBHs  (MO3HABAaTElbHBIE,  KOMMYHUKAaTHBHBIC,
perynasTuBHBIE), obecrieunBaronye GopMupoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHINH 00yJYarOIIuXCs;

CMOCOOHOCTh  OOYYAIOIIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILIMHAPHBIC,
MHUPOBO33pPCHYCCKHE 3HAaHWS W YHHBEpCAJIbHbIC y4eOHBbIC ACHCTBUS B IO3HABATEIBHON U
COLIMAIBHOM MIPAKTHUKE.

MeranpeaqMeTHbIe pe3yJabTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIBHBIMH Y4COHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBHSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBUS

1) 6a3oBble JJornYecKue AecTBUSL:

CaMOCTOSITENIBHO (POPMYIIMpPOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEIeNIATh LEJN JeATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHTH PE3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble MPU3HAKKM TIOHATHI M YCTaHABIMBATH WX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIINE MOHSITHS I 00BICHEHUS OTJENIbHBIX (DAKTOB U SBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIacCU(UKAIIMH BEIIECTB M XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXI1Y U3Yy4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE paCCyXAeHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PAaCCMATPUBAEMBIX SIBICHUSX, (POPMYITHpPOBATH
BBIBO/JIbI U 3aKJIIOUEHUS;
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IIPUMEHSATH B IMPOLIECCE [MO3HAHUS UCIOJIb3YEMbIE B XMMHHM CHMBOJIMYECKUE (3HAKOBBIE)
MO/IeNH, TIPe0OpPa30BBIBATH MOJICIbHBIC MPEICTABICHUS — XUMUYECKHUI 3HAK (CMMBOJI) 3JIEMEHTAa,
XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuu — TpPU PELHICHHH Y4eOHBIX
[I03HABATENIbHBIX M NPAKTUYECKUX 3a7ay, PUMEHATHh HAa3BAaHHbIE MOJEIBHBIE INPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€N0BaTENbCKHE € CTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O O3HAHMS BELLIECTB U XUMUYECKUX PEaKIUi;

dbopmynHupoBaTh TENM M 3aJadd  HMCCJIEIOBAaHUS, KCIOJIB30BaTh IMOCTABICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTUPOBAHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHHS M OCHOBBI
11t GOPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HaBBIKAMHM CaMOCTOSITENIbHOTO IUIAHUPOBAHMUSI M MPOBEICHHUS YUECHHUYECKHUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpoIlecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJOBAHMS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

MpHOOpETaTh OMBIT YYEHUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB IMO3HAHMUSL.

3) pabora ¢ ungopmanmeii:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHMKAX WHPOpPMAnuu (HAYIHO-TIOMYJISIpHAS
JuTepaTypa XMUMHYECKOIO COJepXaHHus, CIpaBOYHbIE MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB U (OPM MPEACTAaBICHUS, KPUTHUYECKH
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHbIe METOJbl IMPH TMOUCKE U OoTOOpe
uHpopmanuy, He0OXOAUMOM /JIsl BBIMIOTHEHHS] YYeOHBIX 3a/1a4 ONpPeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (JOpMY MpeICTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BAaTh HAy4yHBIH SI3BIK B KauyecTBE CpeACTBa MNpu paboTe C XUMHUYECKOU
uHpopmaluen: TPUMEHATh MEXIpeAMETHbIE ((U3MuecKkue M MaTeMaTH4ecKHe) 3HaKu U
CUMBOJIBI, (hopMyIIbl, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1aeMOil TEMBI B X0/1€ TMAJIOTa U/UITU TUCKYCCUH,
BBICKa3bIBaTh UACH, (GOPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCUTENLHO BBITIOJHEHUS
MpEeAJIOAKEHHOM 3a1auH;

BBICTYIIATH C Hpe3eHTaHHeﬁ PE3YyJIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIHX COBMECTHO CO CBCEpPCTHUKAaMHU TIIPpU  BBIIIOJJHCHUU XUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI 10 MCCIEIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
peam3anuun y‘IC6HOI‘ 0 IMpPOCKTaA, U (I)OpMYJ'II/IpOBaTL BbIBOJIBI II0 PE3YyJIbTaTaM HpOBCI{éHHBIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS IO3ULIMI B XO1¢ O6cy)K,[[eHI/I$I 1 0OMEHa MHEHHUSIMU.
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Pel"yJIﬂTI/IBHI)Ie YHUBEPCAJIbHBIC y‘leﬁﬂble JelcTBHUA:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYILECTBISATh CBOKO IMO3HABATEJIbHYIO JIEATEIbHOCTD,
ompenenss e€ Ienu W 3aJaud, KOHTPOJHUPOBATh M MO Mepe HE0OXOAWMOCTH KOPPEKTHPOBATH
IpeUlaraeMblii AITOPUTM JIEHCTBHI NPU BBHIIIOJHEHUH YUEOHBIX M HCCIIEAOBATEIbCKHX 33/1a4,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHUIA O
BEIIECTBAX U XUMHUUYECKUX PEaKIUX;

OCYIICCTBJIATL CAMOKOHTPOJIb ACATCIBbHOCTH HAa OCHOBC CaMOaHa/IM3a U CAMOOLCHKH.

NPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOGHUS MPOTpaMMbl IO XUMHUU Ha YriayOlnEHHOM ypOBHE Ha
YpPOBHE CpelHero ooOiiero oOpa3oBaHUs BKIIOUAIOT crenuduyecKkue s yueOHOTro mpeaMera
«XVMHS» Hay4dHbl€ 3HAHUS, YMEHMSI U CIOCOOBI NEHCTBUII MO OCBOEHUIO, MHTEPIpPETAlMU U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BUJbI ACATCIBHOCTH IO MOJYUYCHUIO HOBOI'O 3HAHWA W IMPUMCECHCHUIO
3HaHUU B Pa3IMYHBIX y‘-Ie6HBIX CUTyallusX, a TaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX ¢ XxuMueld. B nmporpamMme 1Mo XMMHUH HOPCIMETHBIC PE3YyIbTaThbl NPECACTABJICHBI I1O
rojgaM U3y4CHUA.

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0OCBOCHUS Kypca «OpraHndyeckas XUMHUsD OTPaXKaroT:

cOpMUPOBAHHOCTh MPEACTaBICHUI: O MECTe W 3HAUEHUHM OPraHMYeCKOM XHMHU B
CHCTEME €CTECTBEHHBIX HayK U €€ poJii B 00eCTIeYeHNH YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
perieHur mpoOJIeM SKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, CO3JaHUM HOBBIX MaTEpHalioB, HOBBIX HCTOYHHUKOB OJHEPIHH, B OOecreueHUH
paIMOHAIBLHOTO MPHUPOJOTIONL30BaHuUs, B (DOPMUPOBAHUHM MHUPOBO33PEHUSI U OOIIEH KyIbTypbl
YelioBeKa, a TaKkKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3JI0POBBIO U
MIPUPOIHOM cpere;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
MOHATHS — XUMHUYECKHI 3JIEMEHT, aToM, SApO U JJIEKTpOHHas o0oJjiouka aroma, s-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKJEHHOE COCTOSHHUS aroMa, THOpuAM3aIMsl aTOMHBIX
opOuTanel, MOH, MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKasi CBsI3b, MOJIb, MOJISIpHAas Macca, MOJISIPHBIM OO0BEM, YIJIEPOJHBIN CKEJeT,
(GyHKIMOHATbHAS TPYIA, paguKan, CTPYKTypHble (Gopmynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIeTHBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpHuecKas, ONTHYecKas),
M30MEpbl, TOMOJIOTHYECKUN PpsAl, TOMOJIOTH, YIIEBOAOPOIbI, KHCIOPOA- U a30TCOJCpIKaIIHe
OpraHUYECKUEe COCIUHEHHs, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISPHBIC
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoaunueckuii 3akoH JI. M. MenneneeBa, TEOpusi CTPOEHUS
oprannyeckux BemiectB A. M. byriepoBa, 3akoH COXpaHEHHMSI MacChl BEIIECTB, 3aKOH
COXpaHEHHS U TPEBpAIICHHs DHEPrUM TPH XUMHUYECKUX pEeaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIME€ B OCHOBE MOHUMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SIBIICHUW; TMPEACTaBICHUS O MEXaHM3Max
XUMUYECKUX PpPEaKIud, TEPMOAUHAMUYECKHX UM KHHETUYECKHX 3aKOHOMEpPHOCTSX HUX
MPOTEKAHUS, O B3aUMHOM BIUSHHH aTOMOB U TPYII aTOMOB B MOJIEKyJax (MHIYyKTHBHBIA H
Me3oMepHbId 3 dexTrl, opuentanTsl | u Il poma); dbakronormdeckue cBeIeHUS O CBOHCTBAX,
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coCTaBe, MOJyYeHUH M 0€30TTaCHOM MCIOIb30BAHUH BAKHEUIITMX OPraHMUECKUX BEIIECTB B OBITY
U IPaKTUYECKOM JEATEIbHOCTH YEJOBEKa, OOLIMX HAYYHbIX MPUHLIMIIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MPOU3BOCTBA METAHOIIA, TEPepabOTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTepHBIC MTPU3HAKU MMOHITUHN, YCTAHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE OHITHS [IPU ONIMCAHUM COCTaBa, CTPOECHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BATh XMMHUYECKYIO0 CUMBOJIMKY JUISl COCTABICHUS MOJIEKYJSPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTaHUYECKHUX BEIECTB;

COCTaBJIAITh ypPaBHEHMS] XUMHUYECKMX pEaKUid U pacKpelBaTb HX CYIIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIUI  IOCPEICTBOM  COCTABJIEHUS  3JIEKTPOHHOTO
OaaHca HJTUX peakIui, peaklrii HOHHOTO OOMeHa MyYTEM COCTaBIEHUS UX TOJHBIX |
COKpAILEHHBIX MOHHBIX YPABHEHMI;

M3rOTaBIMBATh MOJEIM MOJIEKYJI OpraHMYeCKHUX BEIIEeCTB Ul WJUIIOCTpAlMM HX
XMMHMYECKOTO U IMPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPUHAAIEKHOCTh U3Y4YEHHBIX OPraHUUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIacCcy/Tpynie COeIMHEHUH, 1aBaTh UM
Ha3zBaHus o cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpuBHAIbHBIE Ha3BaHUS
JUIS  OTAETBbHBIX TPEJCTaBUTENEH OpPraHWYecKUX BEUIECTB (STWJIEH, AaleTWJieH, TOJIyod,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanpaerua, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHAasi KHCJIOTa, CT€apHUHOBas, OJIEMHOBAs, MaJbMUTHHOBAs KHUCJIOTHI, TJIUIIMH,
aJlaHWH, MaJIbTO3a, (PPYKTO3a, aHWJINH, JUBUHUI, U30IIPEH, XJIOPOIIPEH, CTUPOJI U IpyTHUe);

C(OPMHUPOBAHHOCTb YMEHHUS ONPEAETIATh BHUJA XUMHUYECKOHW CBSI3M B OPraHUYeCKUX
COEJMHEHUX (KOBAJICHTHAs! U HOHHAs CBSI3b, G- U M-CBSI3b, BOJOPOAHAs CBS3b);

C(OPMHUPOBAHHOCTh YMEHHUs NPUMEHATh MOJIOKEHHUS TEOPUU CTPOECHUS OPraHMYECKHUX
BemecTB A. M. BytiepoBa ais 0ObSICHEHHs] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTpOEHUS;

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTb COCTaB, CTPOEHHE, (QU3MUYECKHE WU
XMMHMYECKHE CBOMCTBA TUIIMYHBIX IIPEICTABUTEIIEH PA3JIMYHBIX KJIACCOB OPraHUYECKUX BEILECTB!
QJIKaHOB, LUKIOAJIKAHOB, AJKCHOB, AJKAJNEHOB, AJKHHOB, apOMAaTHUYECKHUX YIJIEBOJOPOJIOB,
CIIMPTOB, AlbJETUA0B, KETOHOB, KApOOHOBBIX KHCIIOT, NMPOCTBIX U CIOXKHBIX 3(HUPOB, KUPOB,
HUTPOCOEANHEHUH U AMUHOB, aMUHOKHUCIIOT, OCJIKOB, YTI€BOJIOB (MOHO-, AH- U MOJUCAXAPUIOB),
WUIIOCTPUPOBATh TI'E€HETHYECKYI0 CBSI3b MEXKIY HHUMH YPaBHEHMSMH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OPMYII;

C(OPMHUPOBAHHOCTh yMEHMsI MOATBEP)KJaTb HA KOHKPETHBIX IpHUMEpax Xapakrep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKHX COEAMHEHHH OT KPAaTHOCTU M THIIA
KOBAJICHTHOH CBSI3U (G- U T-CBA3M), B3aUMHOTO BJIMSTHHSI aTOMOB U I'PYII aTOMOB B MOJICKYJIaX;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTb HCTOYHUKU YIJIEBOJOPOJHOTO  ChIPbs
(HedTh, TPUPOAHBINA ra3, Yroyb), CIOCOOBI €ro mnepepaboTKU M IMPaKTHUECKOe NpHUMEHEHHE
MPOIYKTOB NepepaboTKH;

Cc(OPMHUPOBAHHOCTh BJAJEHUs CHCTEMON 3HAaHUM O €eCTECTBEHHO-Hay4YHbIX MeETOoJax
NO3HaHUA — HAOIIONEHUHM, H3MEPEHHH, MOJICIUPOBAHUY, OSKCIIEPUMEHTE (peaJlbHOM U
MBICJIEHHOM) U YMEHUSI IPUMEHSATh 3TH 3HAHUS;

COPMHUPOBAHHOCTh ~ YMEHHUS IPUMEHSATh OCHOBHBIE  OIEpalMd  MBICIUTEIbHOMN
NeATeNbHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, O000OIIeHHEe, CHUCTEMaTHU3allliO, BBISBJICHHE
IIPUYHUHHO-CIIEACTBEHHBIX CBA3EH — AJI U3yUEHUS CBOMCTB BEILECTB U XUMUUYECKUX PEAKIIUH;
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C(bOpMI/IpOBaHHOCTL YMCHHfIZ BBISIBIISITH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C HOHATUSIMH U
NpPECTaBICHUAMU JPYTHX €CTECTBEHHO-HAyYHBIX NPEIMETOB JUIs 0ojieeé OCO3HAHHOTO
IMOHUMAHUA CYHIHOCTU MATCPpHUAJIBHOIO CAWMHCTBA MHpPA, UCIIOJIB30BAThb CUCTCMHBLIC 3HAHUS IIO
OpFaHquCKOﬁ XUMHUHN I o0bsACHEHUS U IMPOTHO3UPOBAHUA HBHCHHﬁ, HUMCIOIINX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEHIECTBA), XapPAaKTEPH3YIOUIUX BEHIECTBA C KOJHMYECTBEHHOW CTOPOHBI:
paC‘-IéTI)I 110 HAXOXKJICHUIO XUMHAYECKOU (I)OpMy.IILI BEIIECTBA IO U3BCCTHBIM MACCOBBIM OOJIAM
XUMHMUYECKUX 3JIEMEHTOB, IPOJYKTaM CrOpaHusl, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, aHAJTU3UPOBATH U OLICHUBATh C MO3UIUN
HKOJIOTUYECKON O0€30MacHOCTH TOCIEACTBUS OBITOBOM M TPOM3BOJCTBEHHOW JEATEIHHOCTH
YEJIOBEKa, CBS3aHHOM C TepepabOTKOM BEIIECTB, HCIOJIB30BATH TMOJYyYCHHBIC 3HAHUS IS
MPUHATHS TPAMOTHBIX pEIIEHUI TPOOJIEM B CUTYaLIUsX, CBSI3aHHBIX C XUMHUEH;

c(hOopMUPOBAaHHOCTh YMEHUM: CaMOCTOSITENIPHO IJIAHUPOBATh U TMPOBOJUTH XUMHUYECKHI
OKCIICPUMCHT (HOJ'Iy‘—IeHI/Ie N U3YyUCHUC CBOWCTB OpPraHu4Y€CKuX BCIICCTB, KAYECCTBCHHBIC PCAKIINU
VIJIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB W KHCJIOPOJCOMEPKAIIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJa4y II0 PacCllO3HABAHHUIO OPraHUYCCKUX BGHICCTB) (¢
coOnroeHreM TMpaBuil  0€30MacHOTO OOpaiieHuss ¢ BelmecTBaMHM M JabopaTOpHBIM
obOopynoBanuemM, (HOpMYyITHpPOBATh IIeNb HMCCIECJOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
PE3YIBTAThI DKCICPUMCHTA, aHAJIM3UPOBATH # OUCHHUBATH UX JOCTOBEPHOCTD,

c(hOpMUPOBAaHHOCTh YMEHUI:

coOI01aTh TMpaBUJIa DKOJIOTHYECKH IIEIECO00Pa3HOTO TMOBEACHUSI B OBITY M TPYAOBOM
NESTeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0pOBbs, OKPY)KAloIled HPUPOIHON cpensl U
JOCTHXKEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JAEWCTBUS Ha >KHUBBIE OPraHU3MbI ONpEeEHHBIX
OpraHMYECKUX BeIIeCTB, HOHUMas cMbica nokazatens [T1K;

aHAJIM3UPOBATh  1€1€CO00pa3HOCTh  NPUMEHEHHs]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIIJIEHHOCTHU U B OBITY C TOUKHU 3PEHHSI COOTHOILEHUS PUCK-TI0JIb3a;

cOpMUPOBAHHOCTh YMEHMIi: OCYIIECTBISATH II€JICHANIPABICHHBIH IMOUCK XUMHUYECKOM
uH(popMalMK B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4eOHO-HAy4yHas JUTepaTypa, CpelIcTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uHpopmalrio, nepepadarpiBaTh €€ U UCHOJB30BaTh B COOTBETCTBUU C MOCTABICHHON y4yeOHOU
3a/1avuen.

11 KVIIACC

[IpenmetHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyecKas XUMHsD
OTpaXKaroT:

c(OPMHUPOBAHHOCTD MPEJICTABICHHUH: O MaTepUaAIbHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTSX
U TMO3HABAEMOCTH SBJICHUN NPUPOJBL, O MECTE U 3HAUEHUM XUMHUU B CUCTEME E€CTECTBEHHBIX
HayK U e€ posiu B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHSA, B PELICHUU MPOOIEM HKOJOTHYECKOM,
SHEPreTUYecKoil M MuieBoil 0e30MacHOCTH, B Pa3sBUTHM MEAWLUHBI, CO3JAaHUU HOBBIX
MaTepualioB,  HOBBIX  HMCTOYHHUKOB  BHEpruM, B  OO0ECIEYeHWH  palMOHAIBLHOTO
MPUPOJIOTIOIIL30BaHUSA, B (POPMUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYphl YeIOBEKa, a TAKKE
HKOJIOTUYECKH 0OO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MPUPOTHON CPEAE;
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BJIAJICHUE CHUCTEMOM XHMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIIne
MOHATHS — XUMHUYECKUH DJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBI, 3JICKTPOHHAs 000JI0YKa aToMa, S-
, p-, d-atoMHBIE OpOWTaNU, OCHOBHOEC W BO30YXKIEHHOE COCTOSIHUS aToMa, THOPHIW3AIHS
aTOMHBIX OpOWTajeil, HWOH, MOJIEKYyla, BaJCHTHOCTb, JJIEKTPOOTPHUIIATEIHHOCTh, CTCICHb
OKHCIICHUs, XUMHUYECKass CBA3b (KOBAJICHTHAs, WOHHAs, MeETaJUIM4ecKasi, BOJOpPOIHAs),
KPHUCTAJUIMYECKasd PEIIETKA, XMUMHUYECKash PEaKIus, PacTBOP, JJICKTPOJUTHI, HEIIEKTPOJIUTHI,
JNEKTPOJUTHYECKAs JUCCOLMAlMs, CTENEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOU IP(PEKT XUMUIECKON pEaKIH, CKOPOCTh XUMHUYECKOM
peakly, XUMHUYECKOE pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHUsS  DIEKTPOJUTUYECKOU
quccouranuu, nepuoauyeckuil 3akon J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUSI MAacChl BEUIECTB,
3aKOH COXPAHEHHS M TPEBPALIEHUS SHEPTUU MPH XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUA, JISKAIIUE B OCHOBE MOHUMAHUSA MPUYMHHOCTU U CHUCTEMHOCTH
XUMUYECKUX SIBJICHUM;, COBPEMEHHBIC MPEACTABICHUS O CTPOCHHWU BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJSIPHOM Y HAQJAMOJIEKYJSIPHOM YpPOBHSIX; TPEJCTaBIECHUS O MEXaHHU3Max
XUMUYECKUX pPEaKIui, TEPMOIUHAMUYECKMX MW KHHETUYECKUX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUs, O XUMHYECKOM paBHOBECHHM, pacTBOpax U  JIUCIEPCHBIX  CHCTEMax;
(haKTOJIOTHYECKHE CBEJICHUS O CBOWMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM HCIOJIh30BAHUN
BOKHEUIINX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKON JEATEIHHOCTH YEJOBEKa,
00X HAYYHBIX MTPUHIIAIIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTePHbIE MMPU3HAKU MMOHSATHN, YCTAaHABIUBATH
X B3aMMOCBS3b, HCMOJB30BAaTh COOTBETCTBYIONIME MOHATHS MPHU OMUCAHUM HEOPraHUYECKUX
BEIIECTB U MX MPEBPALLICHUN;

c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIH30BATh XMUMHUYECKYI) CHMBOJIMKY JUIsl COCTABIICHHS
dbopMya BeEHIECTB U YpPaBHCHUH XUMHYECKUX PpEaKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHUS OT/ICIBHBIX BEIIECTB;

c(hOopMUPOBAaHHOCTh YMEHHUS OTIPEIEIATh BAJICHTHOCTh U CTEIICHb OKUCIICHHUS XUMHUYECKUX
AJIEMEHTOB B COCAMHEHUSAX, BHJ XMMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUITMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMYECKON pelETKH KOHKPETHOTO BEIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHUCHUMOCTh CBOWCTB BEIIECTB OT BHAA
XUMHUYECKON CBSI3W W TUIA KPUCTAJUIMYECKOW PEIETKU, OOMEHHBIM M JIOHOPHO-aKIIENTOPHBII
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOH CBSI3H;

chOpMUPOBAHHOCTh YMEHHUMN: KIaCCH(PHUIMPOBATh: HEOPraHHMYECKHUE BEIIEeCTBA MO HX
COCTaBY, XMMHUYECKUE PEAKIMH MO0 PA3NIUYHBIM MPU3HAKAM (YUCIY M COCTaBY pearupyroumx
BEIIECTB, TEIUIOBOMY OJ(PQEeKTy peakluu, H3MEHEHUIO CTElEeHEH OKHUCICHUS 3JIEMEHTOB,
0o0paTUMOCTH, YYacTHUIO KaTaau3aTopa U JpPYTHe); CaMOCTOSTENbHO BBIOMPATh OCHOBAHHS H
KPUTEPUH JUIA KIIaCCU(PUKALNN N3Y4aeMbIX BEIIECTB M XUMHUUECKUX PEaKLUi;

chOpMUPOBAHHOCTh YMEHHSI PpacKphIBaThb CMBICI Mepuoauueckoro 3akona JI. W.
MenzeneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMHUUYECKUX DJJIEMEHTOB IepBoro—4yerséproro nepuonos Ilepuonnueckoir cucremsr JI.W.
MeneneeBa, UCHOJIb3ys MOHATUS «IHEPTreTUYECKUE YPOBHMY, «IHEPreTUUECKHE MOYPOBHM,
«$-, p-, d-aTomMHBIE OpOUTANIN», «OCHOBHOE M BO30YXKIEHHOE HHEPreTUYECKHE COCTOSHUS
aToMa»; OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJIIEMEHTOB M HX
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COeIMHEHUH 10 niepuogaM u rpynnam llepuonuueckoi cucremsl [. . MenaeneeBa, BaJ€HTHbIE
BO3MO’KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX 3JIEKTPOHHBIX 000JI0YEK;

cOPMHUPOBAHHOCTh yYMEHHI: XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYLIECTBOBAHUE I'€HETUYECKON CBS3U
MEK/ly HEOPraHM4YECKUMH BEIIECTBAMU C IIOMOIIBI0 YPABHEHHI COOTBETCTBYIOINX XUMHYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYITHOCTB: OKHCIHTEIEHO-BOCCTAHOBHTEIBHBIX
peakuuil MoCpeICTBOM COCTaBJICHHS IEKTPOHHOIO OanaHca 3THUX PEAKIMM; peakiuil HOHHOTO
oOMeHa MyTéM COCTaBIICHHS WX IIOJHBIX M COKpAIIEHHBIX HMOHHBIX YpPaBHEHWI; peakuuit
TUIPOJIN3A; PEAKIM KoMILIeKcooOpa3oBaHus (Ha NpuUMEpe T'MIPOKCOKOMILJIEKCOB LIMHKA U
ATIOMUHMS);

c(OpPMUPOBAHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH IPOTEKAaHUS XUMHYECKHUX
peakuuii ¢ y4E€TOM HMX DHEPreTUYECKHUX XApPaKTEPUCTHK, XapaKTep HM3MEHEHHUS CKOPOCTH
XMUMHMUYECKON peakiMy B 3aBUCUMOCTU OT Pa3IMuYHBIX (DAKTOPOB, a TaKKE XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS I0J] BIUSHUEM BHEIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKLUH, JIeKallle B OCHOBE
MIPOMBIIIJIEHHOTO TIOJMYyYeHUs] CEpHOM KHUCJIOThI, aMMHakKa, oOlIue HaydyHble MPUHIIMUIIBI
XMUMHUYECKUX TPOU3BOJACTB; 1EJIECO00PAa3HOCTh TNPUMEHEHUS HEOPraHMYeCKHX BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TI0JIb3a;

c(hopMUPOBAHHOCTh BJIQJICHHS CUCTEMOM 3HAHUM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHUNA
NpUpOAbl — HAOIMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHNE, OJKCIEPUMEHT (peasibHbli U
MBICJIEHHBI), HCIMOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHsI MPUMEHSTh 3TH 3HAHUS NPU
SKCIEPUMEHTAJIbHOM UCCIIEJOBAaHUM BEMIECTB M JUIsl OOBSCHEHUS XUMHYECKHUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJE, MPAKTUYECKOMN EATEIbHOCTH YEJIOBEKA U B TOBCEIHEBHOMN )KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIIATh B3aUMOCBSA3b XUMHUECKUX 3HAHUN C MOHITUSIMHU U
MPE/ICTABICHUSIMU  JIPYTMX €CTECTBEHHO-HAyYHBIX MPEAMETOB [uid Oojiee O0CO3HAHHOTO
ITOHUMAaHHUSI MAaTEPUAIIBHOTO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS TPOBOJUTH PACUEThI: C UCIOIb30BAHUEM MOHATUH «MaccoBast
JI0JIsl BEIIECTBA B PAaCTBOPE» U «MOJISIpHAsI KOHIIGHTpAIIMs»; Macchl BEIIecTBa WM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCEe WM 00BEMY OJTHOTO M3 YUYACTBYIOIIMX B PEAKIUU
BEIECTB; TEIJIOBOrO 3(PpQeKTa peakiuu; 3Ha4eHUs BOJOPOJHOTO MOKa3aTessl pacCTBOPOB KUCIOT
U 1Iesiodyel ¢ M3BECTHOM CTENEHbI0 NUCCOIMAlMU; Macchl (00bEMa, KOJMYECTBA BEIECTBA)
MPOAYKTa pEaklMM, €CId OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOpPA C ONpPEACIEHHON
MaccoBOM J0Jeil pacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE (MMEET MPUMECH); JIOJH
BBIXOJIa MPOJIyKTa peaKuu; 00bEMHBIX OTHOILICHUH ra30B;

chOpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (TPOBEICHUE peakluii HIOHHOTO 0OMeHa, OTBEPKICHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEACIICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOUIBIO UHIUKATOPOB,
W3Y4YeHHE BIUSHUSA pPa3INYHBIX (AKTOPOB Ha CKOPOCTh XMMHUYECKOW pEaKINH, pelleHue
AKCMEPUMEHTAIBHBIX 3a/1a4 1Mo TemMaMm «Metamne» U «Hemeramib») ¢ coOOMOIeHUEM MPaBUT
6e30macHOro oOpaleHHs C BelecTBaMU U J1abOpaTOpHBIM 000pyIOBaHHEM, (HOPMYIHPOBATH
1enb HCCIENOBaHUS, TMPEACTAaBIATh B pa3iudHOW (opMe pe3yiabTaThl JKCIEPUMEHTa,
AQHaJIM3UPOBATh U OLICHUBATh UX JJOCTOBEPHOCTH;

c(OpPMHUPOBAHHOCTh YMEHHI: cOOII01aTh MpaBUiIa MOJIb30BAHUS XUMUYECKON MOCYI0H U
na0opaTOpHBIM 000pYAOBaHUEM, OOpAIlEHUs! C BEIIECTBAMHU B COOTBETCTBHUM C MHCTPYKLIMAMU
[0 BBINOJHEHUIO JITAOOPATOPHBIX XMMHUYECKUX OTBITOB, HKOJOTHYECKH IeJIecO00pa3HOro
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MOBEACHUS B OBITY W TPYIOBOH JEATEIHHOCTH B LEISIX COXPAHCHHUS CBOETO 3/I0POBBS,
OKpY)Kalolel OPUPOAHOW CpeAabl M JOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHs, OCO3HABATh
OIIACHOCTh TOKCHYECKOIO ACHCTBHS HA >KUBBIC OPraHU3Mbl OIPEAECIEHHBIX HEOPraHUYECKUX
BELIECTB, MOHUMas cMblIci okazaresns [IJIK;

c(OPMHUPOBAHHOCTh YMCHHA: OCYIICCTBIISATH IICJICHANIPABICHHBIN TMOWCK XUMHYECKOU
nH(pOpMaMKA B Pa3jIMYHBIX MCTOYHMKAX (HaydyHas M y4eOHO-HaydHasl JUTEepaTypa, CpelCcTBa
MaccoBoi uH(popmanuu, MHTEpHET W Jpyrue), KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(popMaNnIo, mepepadaTeiBaTh €€ M HCIOJIH30BaTh B COOTBETCTBUU C TOCTABICHHOW y4eOHOU
3a1a4uen.
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10 KJIACC
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pecypchl
Pa3nesn 1. TeopeTruyeckue 0CHOBbI OPraHnyecKoOi XMMHHU
L1 | oot apmmmmontant sogmcint A M g BuGmoexa LIOK
' P P g T https://m.edsoo.ru/d69df650
byrneposa
Hroro no pazneny 8
Pasznes 2. YriieBoaopoanbl
)1 [IpenenpHbIE YTIIEBOAOPOIBI — AJKAHBI, 5 bu6moreka [IOK
’ UKJIOAJIKAHBI https://m.edso0.ru/d69d{650
29 HenpenenbHbie yrieBoI0PObI: aJIKEHBI, 14 1 bu6mmoreka [JOK
' aJKaJuEeHBbI, aJIKHHBI https://m.edso0.ru/d69d{650
2.3 ApomaTH4ecKue yrieBoA0pO bl (apeHbI) 8 bubmmorexa IOK
' P YHICBOAOPOAR! L8P https://m.eds00.ru/d69df650
54 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOJIOB U UX 4 bu6mmoreka [JOK
' nepepaboTka https://m.edsoo.ru/d69d{650
2.5 T"agoreHnpon3BOHEIE YIIIEBOIOPOIOB 4 1 bubmorexa HOK
' POMSBOIHBIC YIICBOAOPOA https://m.eds00.ru/d69df650
Hroro no paszneny 35
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Pa3znen 3. Kuciopoaconep:xkaiiue opranu4eckue coeInHeHHs

bu6mmoreka [{OK

31 Crprst. dexon 1 ! https://m.edsoo.ru/d69df650

KapOoHuIbHBIC COSTUHEHMS: lTbJICTUIBI U

bub OK
3.2 keToHbl. KapOoHoBbIe KUCTOTHL. ClOKHBIE 21 1 nomotexa [

https://m.eds00.ru/d69df650

3¢upsl. Kupsl

bubmmoreka [{OK

) 1
33 YTIIeBO/E! ? https://m.eds00.ru/d69df650

Hroro no pazneny 41

Pasznea 4. A3orconepskanye opraHnyecKkue coeIuHeHus

bu6moreka [IOK

4.1 AMuHBI. AMUHOKHCIIOTEL. benku 12 1 2 https://m.edsoo.ru/d69df650

Hroro no pazneny 12

Pasznen 5. BbicokoMoJieKyJIsIpHbIE COeIMHEHUS

5.1 BEICOKOMOJIEKYIISIPHBIE COEqMHEHUS 6 1 bubmorexa [JOK
' yip a https://m.edsoo.ru/d69df650
Hroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 102 3 6
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeEM HUPpoBLIE
Ne i/ P Kourpoubsubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMUH
O Ezpoznne ::ozqa.cﬂcepenoannqecmeﬁc 3aKO0H U . BuGmorexa LIOK
. HOIMUYECKas CUCTEMA XUMHUYECKUX
pHO https://m.edsoo.ru/2dd57{24
anemenToB J. 1. Menaeneera
12 Crtpoenue BemiectBa. MHOTOOOpasme 1 1 bubnuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57124
bu6moreka [IOK
1.3 X 1 1 3
HMITHECKHE peariiin ? https://m.edsoo.ru/2dd57124
Hroro no pasgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
CMETALIbL https://m.eds00.ru/2dd5 7124
bubmuoreka [JOK
2.2 M 23 1 2
CraIbl https://m.edsoo.ru/2dd57£24
Wroro no pazgeny 54
Pasznen 3. Xumusd H :KN3HL
31 MeTtoabl 1I03HAHUS B XUMUH. XUMHA U 9 bu6mmoreka [JOK

KH3Hb

https://m.edsoo.ru/2dd5724
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos
Nen/m | Tema ypoka Konrpoasubie | IIpakTnuyeckue UICKTPOHHEIE MiPPORLIE
Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThl padoTsbI
[IpenMer u 3HaYEHUE OPraHUYECKON
1 XI/II)MII/[II/I, HpC}lCTaBJ'IeHI/Iepo MHOT000pa3uu 1 bubmorexa LIOK
. https://m.edsoo.ru/3686e6f5
OPraHUYECKUX COCTMHECHUM
DNEeKTPOHHOE CTPOEHUE aToMa yriepoja
) (ocHOBHOE 1 BO30YK/IEHHOE COCTOSIHHS). 1 bubnuotexa [JOK
BanenTHsle BO3MOKHOCTH aTromMa https://m.edsoo.ru/Oce6fd4c
yriaepoaa
XuMHYecKas CBSI3b B OPraHUYEeCKHUX
coeTMHCHUAX. MexaHu3Mbl 00pa30BaHMs bu6moreka [IOK
3 . 1
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3pbiBa https://m.edsoo.ru/8d39f5c8
CBA3EH
4 Teopust cTpoeHHUsI OPraHUYECKUX 1 bubnuorexa [JOK
coenqunenuit A. M. byrieposa https://m.edsoo.ru/9e595¢cb8
Buner usomepun: cTpyKkTypHas,
5 MIPOCTPAHCTBEHHAS. DJIEKTPOHHbIE | bubnuoreka [JOK
3¢ deKThl B MOJIEKYIaX OPraHuYeCKUX https://m.edsoo.ru/b0e61661
COEOUHEHUN
5| cumenacon rovongary 1 BGiorexa LIOK
https://m.edsoo.ru/c212dd21
(IUPAC) oprannyeckux BELIECTB
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Krnaccudukarus peaxiuii B bubnuorexa [JOK
7 .
OpraHUYECKON XUMHUHU https://m.edsoo.ru/ba5706aa
g Cucremaru3zanus u 00001IeHUE 3HAHUMA bubnuotexa [JOK
10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUUECKHH psl, oO1as
dbopmysa, HOMEHKIIATypa U U30Mepus, bubnuorexa [JOK
9
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOCHHE MOJIEKYJI
10 dusnvecKknue U XMMHUYECKHUE CBOMCTBA bu6mmoreka [IOK
aJIKaHOB https://m.edsoo.ru/3137711c¢
Haxoxnenue alkaHOB B IPUPOJIE.
y o pup Bu6nnorexa [IOK
ITOCOOBI TOJTYYCHUS B TIPUMEHCHHE
v P https://m.edso0.ru/259b0a5b
aJIKaHOB
[uxnoankansl: odmas Gopmyina,
HOMEHKJIaTypa U U30Mepusi, 0COOCHHOCTH bubnuorexa [JOK
12 .
CTPOEHUS U XUMHYECKHUX CBOMCTB, https://m.edsoo.ru/156730d2
CrocoObI MOJyYEHUs U IPUMCHECHHE
Pemenne pacu€THbIX 33724 HA
oTpeieJICHUE MOJICKYIISIPHOU (POPMYJIbI
13 OPraHUYECKOTO BEIIECTBA 10 MACCOBBIM bu6mmoreka [JOK
JIOJIIM aTOMOB 3JIEMEHTOB, BXOISIIINX B https://m.edsoo.ru/bf84d8eb
ero cocraB. CucreMaTu3anus u
0000111eHrEe 3HAHUN I10 TEME
AJIKEHBI: TOMOJIOTHYECKHUH psif, oOmIas
p bu6mmoreka [JOK
14 (dbopmMyna, HOMEHKIIATypa, JEKTPOHHOE U

MMPOCTPaHCTBCHHOC CTPOCHUC MOJICKYIIL.

https://m.edsoo.ru/273b0ale

25




CTpyKTypHas U LIKUC-TPAHC-U30MEPHUS
AJIKEHOB

duznueckre 1 XUMUYECKUE CBOUCTBA

bu6mmoreka [{OK

15 ankeHoB. [IpaBuno MapkoBHHKOBa https://m.edsoo.ru/21069ccd
16 CriocoObl MoTy4eHHs! U IPUMEHEHNE bubnuotexa [JOK
AIIKEHOB https://m.eds00.ru/665dc058
[Tpaktuueckas padota Ne 1 mo teme
17 “I'IljonyquHe BTII:/)IJ'IeHa Y N3Y4YEHHUE €0 bubmiorexa LIOK
e https://m.edsoo.ru/0941eed8
CBOMCTB
Pemenne pacu€rHbIx 3a/1a4 Ha
18 onpeﬂenellzne MOHCKYHHiHOﬁ bopMyIBI Bubnuorexa LOK
https://m.edsoo.ru/e9ea9921
OpraHMYECcKOro BellecTBa
AnKaaueHbl: CONPsHKEHHbBIE
19 I/IzomprBaHHLIe I:(YMyJ'II/Ipo’BaHHBIe. Bubnuorexa LOK
’ https://m.edso00.ru/04298c0a
Oco0eHHOCTH 3IEKTPOHHOTO CTPOEHUS
20 XHUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnuorexa [JOK
JIMEHOB https://m.edsoo.ru/e561253d
o1 CriocoObl MoTy4eHHsI ¥ IPUMEHEHNE bubnuoreka [JOK
AJIKAMEHOB https://m.edsoo.ru/1aa81660
AJNKUHBI: TOMOJIOTHYECKUIA psif, oOmras
” dbopmyna, HOMEHKIIATypa, 3JEKTPOHHOE U bubnuoreka [JOK
MIPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYIL, https://m.edsoo.ru/68bbccdc
(buznueckue cBoicTBa
23 XHUMUYECKUE CBOKCTBA aJIKUHOB bubmmorexa LIOK
https://m.edsoo.ru/23493a93
24 KauecTBeHHBIE pEaKIIMU HA TPONHYIO bubnuoreka [IOK
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CBSI3b https://m.edsoo.ru/7b1c48da
)5 CriocoObI MOJTydeHUsT U IPUMEHEHUE bubnuorexa [JOK
AIIKUHOB https://m.edsoo.ru/a6f9alea
Pemrenne 3anad: pac4€Tsl 10 YpaBHEHUIO bubnuorexa [JOK
26 .
XUMHUYECKON pEeaKInu https://m.edsoo.ru/5db8e526
7 CucrteMaTu3anus 1 000011eHNE 3HAHUI
o TeMe
ApeHBI: TOMOJIOTHYECKUH PsijI, 001Ias
opMyJia, HOMEHKJIaTypa. DJIEKTPOHHOE
28 i HII)Z)O}CITp.”:lHCTBeHHOC ZTppoeHI/Ie If[poneKyn bubmiorexa LIOK
https://m.edsoo.ru/a92a7094
OeH30J1a ¥ TOJIyoJ1a, UX GU3NYECKUE
CBOICTBa
29 XHUMHUYECKUE CBOMCTBA apEHOB: PEAKIINH bubnuorexa [JOK
3aMEICHUA https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOMCTBA apEHOB: PEAKIIMHU
30 MPUCOCIUHEHU, OKI/ICJ‘IGII-)II/IC r01\fon011"1013 bubmuorexa OK
https://m.edsoo.ru/a44alae4
OceH3071a
31 Oco0EHHOCTH XUMHUYCCKHX CBOMCTB bu6mmoreka [JOK
CTUpoOJIa https://m.edsoo.ru/d5018a54
Pemienune pacu€tHbix 3a1a4 Ha
32 onpenenell:ne MoneKynﬂHpHoﬁ dbopmyIbl bubmorexa LIOK
https://m.edsoo.ru/53461a2c
OpPraHUYECKOTO BEIIEeCTBA
3 CriocoObl MmoNTyueHus: ¥ IpUMEHEHUe bubnuoreka [JOK
apeHoB https://m.edsoo.ru/6£717d09
34 ['eneTnyeckas CBSI3b MEXKY pa3IMUYHBIMU bubmuoreka [JOK

KjracCaMH yrjieBo4opoaoB

https://m.edsoo.ru/d69df650
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Pacuérel 0 ypaBHEHUSAM XMMUYECKUAX

35 peakuuii. Cucremarusaius u 00001IeHNEe bubmmorexa LIOK
SHAHIG 10 TeMe https://m.edso0.ru/d69d{650
36 [Tpupoaustii ra3. [lonytaeie HETAHBIC bubnuorexa [JOK
ra3bl https://m.edsoo.ru/d69d{650
37 KameHnHbIi1 yroJyib ¥ IpoIyKThl €10 bubnuorexa [JOK
nepepadoTKu https://m.edsoo0.ru/69b3398b
Hedts 1 ciocoOs1 €€ mepepaboTKu.
38 Hpi)MeHeHHe HpO}IyKTOlf nipepa(ionm bubmorexa LIOK
https://m.edsoo.ru/2119de78
HedTH
39 ['eneTn4eckas CBSI3b MEXKIY Pa3IUIHBIMHU bubnuoreka [JOK
KJIacCaMHM YTJIEBOJIOPOJIOB https://m.edsoo.ru/d69df650
["anoreHonpon3BoAHbBIE YTIIEBOJOPOIOB:
40 SHGKTPOHH(I_;)G CTpoI([eHI/Ie'}II)FeaKu;H o Bubnuorexa LOK
’ https://m.edsoo.ru/82b4d759
3aMelleHus TajJjoreHa
eiicTBue 1menoyeil Ha
41 f[aﬂorean]cl)lmBonHme. BzaumoneiictBue bubmorexa [IOK
https://m.edsoo.ru/d69df650
JUTajJoreHaJIKaHOB ¢ MarHUeM U IIMHKOM
4 CucreMaruzanys 1 0000IIeHrEe 3HAHUI bu6mmoreka [JOK
1o pazzgeny "Yriesoaopoasr" https://m.edsoo.ru/20e89122
43 KonTtponbHas padoTa 1o reme bubnuoreka [JOK
"Yraesoaopoab" https://m.edso00.ru/95¢9e298
[IpenenbHble OJHOATOMHBIE CLIUPTHI:
m rOMOJIOTHYECKUH psif, oOmas popmyna, bubnuorexa [IOK

CTPOEHHUE MOJIEKYJI, N30MEpHS,
HOMEHKJIaTypa, KJIacCupuKanus,

https://m.edsoo.ru/df04c5cd
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¢bu3nveckrue CBOKWCTBA

XHAMHUYECKUE CBOMCTBA IIPEAEIBHBIX bubnuorexa [JOK
45
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObI MOJTydeHUsT U IPUMEHEHUE bubnuoteka [JOK
OJIHOATOMHBIX CIIMPTOB https://m.edsoo.ru/484100000000000
[Ipoctelie a(upbl: HOMEHKIIATYpa U
47 I/ISIz)MepI/ISI, (3))0(1)366HH0CTI/I q)HSZEeCKI/IX u bubmiorexa LIOK
N https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOHCTB
MHOT0aTOMHBIE CITUPTHI: ATHUICHTITUKOIH
48 U TIULEPUH, UX Q)HSIquCKHe 51 bubmorexa LIOK
’ = https://m.edsoo.ru/ee4d84aa
XUMUYECKHE CBOMCTBA
49 CriocoObl MoTy4eHHsI ¥ TPUMEHEHNE bubnuorexa [JOK
MHOTOATOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
@DeHOJI: CTPOEHUE MOJIEKYIIbI
50 (bmnqecmfe CBOWCTBA. T}(’)KCI’/I‘IHOCTI) Bubnuorexa LOK
https://m.edsoo.ru/2ce726{8
(dhenona
. bu6mmoreka [JOK
51 XuUMHYECKHe CBOMCTBA (heHoIa https-//m.edsoo.ru/037caso
50 CriocoObl MoTy4eHHs! ¥ IPUMEHEHNE bubnuoreka [JOK
(dhenona https://m.edsoo.ru/c77ddf4c
[TpakTrueckas padota Ne 2. Perenue
53 SKI::HepI/IMeHTaJ'II;HBIX 3aJa4 1o Teme bubmiorexa LIOK
https://m.edsoo.ru/fdOced09
"Criupthl U peHob"
54 Cucremaru3anus U 0000IICHUE 3HAHUIA bubmuoreka [JOK
10 TeME https://m.edsoo.ru/1810cb9b
55 AnbAETHU]IBI U KETOHBI: JIEKTPOHHOE bubnmoreka [JOK
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CTpOCHHUE KapOOHUIIBHOU TPYIIIBL;
TOMOJIOTHYECKHE PS/IbI, 0011as popmya,
M30Mepusi 1 HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa

56 AJBJIETHIBI I KETOHBI: (PU3UICCKHEC bubnuorexa [JOK
CBOICTBa; peakuy IpUCOEINHEHUS https://m.edsoo.ru/c887425¢
57 Peaknuu OKHCIIEHUS U KAUEeCTBEHHELIE bubmmoreka [{OK
peaKIfy aJIbJICTUIOB U KETOHOB https://m.edsoo.ru/a393baa9
53 CriocoObl MOTy4YEeHHS AJTbICTUIOB U bu6moreka [IOK
KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE MPEICIIbHBIC KAPOOHOBBIC
59 KI/)IICJ'IOTI)I, oco6eH}11)oilm crpoeri[ 1794 bubmorexa LIOK
https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX bubnuorexa [JOK
60 .
KHCJIOT, UX (pr3nUecKue CBOMCTBa https://m.edsoo.ru/700cc87b
61 XHUMHUYECKUE CBOMCTBA MPEAETbHbBIX bu6moreka [IOK
OJITHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOMCTB MypaBbUHOM
62 KHCIIOTBI. MHOFOO6paSI/IeyEap6OHOBBIX bubmmorexa IOK
https://m.edsoo.ru/bb31be71
KHCJIOT
OCcOOCHHOCTH CBOWCTB: HEMPEIEIbHBIX U
apOMaTHYECKUX KapOOHOBBHIX,
63 ,[[EIKap60HOBBIX, mipOKCHKap60H0BHX Bubmmorexa LIOK
https://m.edsoo.ru/83a08773
kucnot. [IpencraBuTenu BHICIIUX
KapOOHOBBIX KUCJIOT
64 [TonsiTue 0 MPOU3BOJHBIX KaPOOHOBBIX bubnuorexa [IOK

KHUCJIOT

https://m.edsoo.ru/0d162d9d
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CrniocoObI mosTyyeHns U IpUMEHEHNE

bu6mmoreka [IOK

65 KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7c065¢9d
CnoxHble 3(pUpPBI: TOMOJOTHYCCKUN PSIJI,

66 oOmras q)opg)yfa, HU30MEpHsl U ’ bubmmorexa LIOK

https://m.edsoo.ru/adfffe6d

HOMEHKJIaTypa

67 duznyecKne 1 XUMUYECKHE CBOMCTBA bubmmoreka [{OK
a¢upoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a1ay: 1o

68 YpaBHEHUIO XUMUYECKON PEaKINu, Ha
oTpeieJICHUE MOJICKYIISIPHOW (OPMYJITBI
OpPraHUYECKOTO BEIIEeCTBA
[Tpaktuueckast padota Ne 3. Permenue

69 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bu6moreka [IOK
"Kap6oHoBbie kuciaoTel. ClOKHBIE https://m.edsoo.ru/486671fb
a¢upsr"
Kupsr: ctpoenue, puzndeckue u bubnuoreka [JOK

70 .
XUMHUYECKHUE CBOMCTBA (THUIPOIIU3) https://m.edsoo.ru/al9c5b98
OCO0EHHOCTH CBOMCTB KHUPOB,

71 COJIEpIKaIIUX OCTATKH Hengeneanmx bubmmorexa [OK

https://m.edsoo.ru/b0331922

KUPHBIX KUCIIOT. JKUPBI B IPUPOIC
MpbUta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, NX Moroniee aercTeue. IlonsTHe bu6mmoreka [JOK

72
0 CUHTETHYECKHUX MOIOIIUX CPEJICTBAX https://m.edsoo.ru/3c¢566565
(CMO)

73 I'eneTnyeckas CBs3b yriaeBOAOPOAOB U bubnuorexa [IOK

KHCJIIOPOACOACPKAINX OPraHUICCKUX

https://m.edso0.ru/56790c96
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BCIICCTB

Pacuérel 0 ypaBHEHUSAM XMMUYECKUX

74 .
peaxiuit

75 Cucremaru3zanus u 00001IeHUE 3HAHUM bubnuoteka [JOK
o TeMe https://m.edsoo.ru/f8eaf2eb
OO61ast xapakTepUCTHKA YTIIEBOJIOB U

76 alfc o pa P cBoO Zr ( 0210 bubmmoreka [{OK
KJaccu(HKaIys yrieBoaoB (MOHO-, IU- H

Ly A da https://m.edsoo.ru/7a9693al
MOJIMCAXapH/Ibl)

77 Monocaxapuabl: pu3nYecKue CBOMCTBa U bubnuoreka [JOK
HaX0XJCHHE B IPUPOJIE https://m.edsoo.ru/b4bdda2d
[IpuMeHeHue K036, €€ 3HaYCHHE B bubnuoreka [JOK

78
KU3HEACSITSIIbHOCTH OpraHru3Ma https://m.edsoo.ru/5e61122d

HcaxapuJibl: caxapo3a, MajibTo3a 1

79 Ila o3ap I—?a 0 ep e 0J1e Bubnuorexa LOK

nakto3a. Haxoxaenue B mpu u

A prpoa https://m.edsoo.ru/eb0384¢7
MIPUMEHEHHE TUCAXapUIOB
[Tonucaxapusl: cTpoeHUE

20 I:: A o P ccKiie bu6mmoreka [JOK

MaKpOMOJIEKYJI, (PU3UYECKUe U
P v O https://m.edsoo.ru/72a04508
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE
81 N 5 bu6mmoreka [JOK
OHSATHE 00 MCKYCCTBEHHBIX BOJIOKHAX
4 https://m.edso0.ru/6216e766
Pemenne pacyeTHBIX 33724 HA

2 P . bubnuoreka [JOK

ompeieJICHUE J0IU BbIX0/a MPOIYKTa
pedl A A8 TIPOZIYE https://m.edsoo.ru/7fded7ef
PEaKIuu OT TEOPETUIECKH BOZMOYKHOTO

23 Cucremaru3anus U 0000IICHUE 3HAHUIA bubmuoreka [JOK
10 pasieny https://m.edsoo.ru/08d4364¢

84 KonTponpHas paboTa no Teme bubnmoreka [JOK
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"Kucnopoaconepkaiiue opraHudecKkme
coeMHEeHUS"

https://m.edsoo.ru/42c6678¢

AMUHBL: KTacCU(pUKAINS, CTPOCHUE

bu6mmoreka [{OK

85 MOJIEKYI, 001as hopMyiia, U30MEPHSL,
Y popmy IV) https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3NYeCcKre CBOMCTBA
26 XUMHYECKHE CBOMCTBA alnuPaTUUECKUX bubnuorexa [JOK
aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTPOEHUE aHUJIMHA
87 0COOEHHOC p ec cao"c bubmorexa LIOK
HHOCTH XHMHYECKHUX CBOWCTB
https://m.edsoo.ru/39cd2 1f1
aHWJIMHA
CriocoObl MoTy4eHus! ¥ IPUMEHEHNE bubnuorexa [JOK
88
annpaTHICCKUX aMUHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTHI: HOMEHKJIaTypa U
29 n3omepus, pu3ndecKue CBOMCTBA. bubnuorexa [JOK
OTtnenbHBIC IPEACTABUTEIH Ol https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XUMUYECKHE CBOWCTBA aMUHOKHCIIOT, UX
90 5 ccKkoe erite bu6mmoreka [JOK
MOJIOTUYECKOE 3HAaU€HNE aMUHOKHCIIOT.
https://m.edsoo.ru/77df705a
CuHTe3 ¥ THIPOJIN3 NENTHU OB
91 benku kak mpupoHBIE MOJINMEPHI; bubnuoreka [JOK
CTPYKTYpPBI OEIIKOB https://m.eds00.ru/429¢9899
9 X . 5 bu6mmoreka [JOK
MMUYECKUE CBOMCTBA OEIKOB
https://m.edsoo0.ru/6237306d
A3oTcoepkalire reTepouruKInYecKue
Aiepa pott bubmuoreka [JOK
93 coenuHeHus. HykinenHoBbIe KUCIOTHI:

COCTaB, CTPOCHHUC U Ounoyoruyeckas POJib

https://m.edsoo.ru/521d1431
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[Ipaktudeckas padora Ne 4. Pemenue
HKCTIEPUMEHTAIBHBIX 3a7a4 110 TEMe

bu6mmoreka [{OK

o4 "A30TcoepKalIue OpraHndecKue https://m.edsoo.ru/8e3c02d1
coeMHEeHUS"
[IpaxTueckas padota Ne 5. Pemenue
95 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnuoteka [JOK
"Pacrio3HaBaHre OpraHMYeCcCKuX https://m.edsoo.ru/bde3fdf6
coeqnueHui”
KonTtponbHas padoTa mo Teme
96 "Azofconepm;mne OpraHuYeCcKHe bubmorexa [IOK
" https://m.edsoo.ru/ce561bc7
COCTMHCHUS
OcHOBHbIE IOHATUS XUMHH
7 BBICOKOMOJICKYJISIPHBIX COCIMHEHUN U bubnuorexa [JOK
? METO/JIbI UX CHHTE3a —II0JIUMEPHU3aLUs U https://m.edsoo.ru/7aa63ebd
MOJIMKOHICHCALIUS
08 IImactmaccel. YTunusanus u bu6mmoreka [JOK
nepepaboTKa IIacTuKa https://m.edsoo.ru/82242¢0f
DJ1lacTOMEphI: HATypaJbHbIN bubnuoreka [JOK
99
CHHTETHUYECKHUE Kayuyku. Pe3nna https://m.edsoo.ru/246103ec
Bonokna: HaTypanbHbIe, HICKYCCTBEHHBIE
100 CI/IHTeTI/I‘{eCKI/I}:.) HOJII/IM;pH ’ ’ bubmuorexa HOK
https://m.edso0.ru/5963a601
CHEIHaTbHOTO Ha3HAUYCHUS
[TpakTnueckas padota Ne 6. Permenue
101 BKIZ)HepI/IMeHTaJII;HBIX 3a/1a4 110 TeMe bubmorexa LIOK
" " https://m.edsoo.ru/3aebd77a
Pacno3naBaHue niuacTMacce U BOJIOKOH
102 O06o001IeHre U cucTeMaTHU3aIMs bubmuoreka [JOK
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HU3YUCHHOI'O MaTCpuraia 1o TeMC

"BbicOKOMOJIEKYsIpHbIE COelMHEHus"

https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102
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11 KJIACC

KoaunuyecTBo 4acoB

Ne DJIeKTpOHHbIe N poBbIe
n/n Tema ypoka Bcero Konrpoubrsre TpaxTieckue o0pa3oBaTe/ibHbIE peCcypChl
padoTsbI padoThI
| Atom. CocTaB aTOMHBIX si7iep. XUMUYECKUMA | bubnuorexa [JOK
aneMeHT. M30Tormbl https://m.edsoo.ru/59c112ee
) CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB, 1 bubnuotexa [JOK
KBAaHTOBBIC YKCTIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukaruys XuMu4ecKuX 2JIEeMEHTOB (S-, p- 1 bubnuotexa [JOK
, d-, f-amemenTsI) https://m.edsoo0.ru/61294af9
4 Pacnpenenenue 31eKTpOHOB 10 ATOMHBIM | bubnuorexa [JOK
opOuTaIsIM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOH(UTYpalli aTOMOB
5 3neMeII{)TOB B OCHoilODZI:/I §036y}I<I[éHHOM 1 bubmorexa [IOK
https://m.edsoo.ru/8149e846
COCTOSTHUM
6 DneKTpOHHBIC KOH(PUTYpAITUIU HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEITLHOCTD https://m.edsoo.ru/a0764b24
[Tepuoanueckuii 3axon u [lepuoanueckas
CHCTeMa XUMHYECKUX 21eMeHTOB /. U. | bubmuoreka [JOK
! MenneneeBa, CBSI3b C COBPEMEHHOM Teopuei https://m.edsoo.ru/16957c01
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
2 XMUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX MU | bubnunoreka [JOK

MPOCTBIX U CJIOKHBIX BEHICCTB I10 I'PYIIIIAM U
nepuoaam

https://m.edsoo.ru/f8468927
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bu6mmoreka [{OK

9 CucreMmatu3anus 1 0000I1IeHNE 3HAHUIN 110 TEME
https://m.edsoo.ru/8fad2942
Bunpl xuMuueckoil cBa3u. MexaHu3MEl
10 oOpazoBa OBaJIEHTHOH cBsI3U. BomopoaHa bubmorexa HOK
BaHMs KOBAJIEHTHOH cBsA3u. BomopomHas
P g p https://m.edsoo.ru/5a8072af
CBsI3b. MeXMOJIEKYIISIpHBIE B3aUMOJICHCTBUS
BanienTHOCTD U BaJIEHTHBLIE BO3MOKHOCTH
11 aTtoMOB. CBS3b DIIEKTPOHHOM C bubmorexa HOK
TOMOB. CBSI3b DJIEKTPOHHON CTPYKTYPEI
P PYKLYD https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM
12 [IpencraBneHus 0 KOMIJIEKCHBIX COEIUHECHUSX: bu6mmoreka [IOK
COCTaB ¥ HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MOJIEKYIIIPHOTO ¥ HEMOJEKYISIPHOTO
13 cTpoe T g E aJIyec ey epo Bubnmorexa [IOK
TpoeHus. TUIBI KPUCTAINUYECKUX PELIETOK U
PO P P https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. bu6moreka [IOK
[IpencraBneHue o KOJJIOMIHBIX pacTBOPax https://m.edsoo.ru/da2¢70e4
HctunHabIE paCTBOPEL: HACBIILIEHHLIE U
1 . ep . P o bu6mmoreka [JOK
HEHACHIIIEHHEBIE, PACTBOPUMOCTb.
Hl p p https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapars
CriocoObI BEIpaKCHHS KOHIIEHTPAIIH bu6mmoreka [JOK
16
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemrenne 3amau ¢ UCHOIB30BaHUEM ITOHSITHI
7 " 8 . | bubnuorexa [IOK
MaccoBas I0JI PacCTBOPEHHOIO BelecTna',
" AP P " B https://m.edsoo.ru/785e0ab4
MOJIsIpHAsi KOHIICHTPAIUs
Knaccugukanus 1 HoMeHKIaTypa bubnuoreka [IOK
18
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/bf9e108d
19 CucreMaru3anus U 0000IIeHHE 3HAHUH 110 TEME bu6mmoreka [JOK
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https://m.edsoo.ru/8d2c6a3a

KonTtponsHas padora o remam "CtpoeHue
aroMa. [lepronueckuii 3aKOH U

bu6mmoreka [{OK

20 [Tepuoanueckas cucTeMa XMMHUYECKUX
P . https://m.edsoo.ru/70a60aa4
anemenToB JI. . Menneneera", "CtpoeHue
BemiecTBa. MHOroo6pasue Bemiect"”
Knaccudukarus XuMuueckux peaxkiuii B
HEOPraHWYeCKON U OPraHMYEeCKON XUMHUH.
21 3a (I)) coXpaHe I:wc €LIECTB; 3aK0 bubmorexa LIOK
KOH COXPAaHEHHUS MacChl B TB; 3aKOH
P 0 https://m.edsoo.ru/6335cdd?2
COXPAHEHHUS W NIPEBPAIICHHS SHEPTUU TIPU
XUMHYECKUAX PEaAKIIHSIX
Tennosie 23 HEKTH XUMUYECKUX PEAKITUH. bubnuorexa [JOK
22
TepmoxuMuueckne ypaBHEHUS https://m.edsoo.ru/d1db86da
o Brrunciienus no ypaBHEHHSIM XUMHYECKUX bubnuorexa [JOK
peaKIuii 1 TEPMOXUMUICCKUM YPAaBHCHHUSIM https://m.edsoo.ru/87b13954
CKOPOCTh XUMHUUECKON peaKIluu, e
24 P P EI) K bu6mmoreka [JOK
3aBUCHUMOCTH OT pa3InyHbIX pakTopoB. Kartanus
P P https://m.edsoo.ru/2dd57£24
U KaTalau3aTophbl
)5 r bu6mmoreka [JOK
OMOT'€HHBIE U TeTEPOTreHHBIE PEaKIIUU
P peartt https://m.edsoo.ru/2dd57£24
[Ipaktuueckas padora Ne 1 mo reme "Bnusnue
26 p o P . bu6mmoreka [JOK
a37MYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON
P " P P https://m.edsoo.ru/1facald1
peaxkiuu
7 OO6paTumbie U HEOOpAaTUMBIE pPEaKIIUH. bubnunoreka [JOK
XHMMHUYECKOE PAaBHOBECHE https://m.eds00.ru/3095219b
28 ITpaktuyeckas padora Ne 2 o teme "BnusHue bubnuorexa [IOK
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pa3nu4HbIX (PAKTOPOB HA TIOJOKEHUE
XMMHMUYECKOTO paBHOBecHA"

https://m.edsoo.ru/3bf34el17

DnekrponuTudeckas auccounanus. CUabHbIe U

bu6mmoreka [IOK

29 cirabbie AEeKTPOIUTHL. CTETICHb TUCCOUAIIUN https://m.edsoo.ru/5{766bdf
HNonnoe npousseaenue Boabl. Cpea BOJTHBIX
30 pacmopoﬁ BOI[OJII)OI[HHﬁ IfOKaS’cI:TéIIIB (pII[rI) bubmmorexa LIOK
https://m.edsoo.ru/3966ca89
pacTBopa
31 I'mpponus coseid. Peaknuu, npoTtekaromue B bubnuoreka [IOK
pacTBOpax dJIEKTPOJIUTOB https://m.edsoo.ru/09d5a9bd
[TpakTuueckas padota Ne 3 o Teme
32 ")I()I/IMI/I‘—IeCKI/Ie ;)eaKuI/H/I B pacTBOpax bubmorexa LIOK
" https://m.edsoo.ru/2e3daeb0
AIIEKTPOJIUTOB
13 OKHUCIUTENbHO-BOCCTAHOBUTEIIHHBIE PEAKIIUH. bubnuorexa [JOK
Bakneiiniie okucIUTeau 1 BOCCTAHOBUTEIU https://m.eds00.1ru/56226060
34 MeTtop 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubnuorexa [JOK
OanaHca https://m.edsoo.ru/fb691387
35 DEeKTPOIN3 PACTBOPOB U PACILIIABOB BEILIECTB bubmiorexa LIOK
https://m.edsoo0.ru/93fb97d2
36 Pemenue 3aaau pa3nuyHbIX TUIIOB bubmiorexa LIOK
https://m.edsoo.ru/5a859d16
37 Pemenue 3aaau pa3nuyHbIX TUIIOB bubmiorexa LIOK
https://m.edsoo.ru/5afa265d
18 CucremaTu3aius 1 0000IIeHHe 3HAHUI TT0 TeMe bubnunoreka [JOK
"Xumuueckue peakuuu" https://m.edsoo.ru/c161eb85
39 KonTtponpHas pabota o Teme "Xumuueckue bubnuorexa [IOK

peakuun"

https://m.edsoo.ru/a8a0a930

39




[Tonoxxenne Hemeraios B Ilepuoanyeckon
CUCTEME XUMUYECKUX 371eMeHTOB /[, U.

bu6mmoreka [{OK

40 MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/8ca2dcad
aToMOB. @U3MYECKHE CBONCTBA HEMETAIIIOB
AmtoTponiisi HEMETaIOB (Ha IpUMEpE bubnuorexa [JOK
41
KHCIJIOpoJia, cephl, (hochopa u yriepoa) https://m.edsoo.ru/ef92c91c
4 Bonopona: nonyuenue, pusndeckue u bubnuorexa [JOK
XMUMHYECKHE CBOMCTBA. [ uapuist https://m.edsoo.ru/0aa8f613
["anoreHbl: HaX0XkIEHUE B IPUPOJE, CIIOCOOBI
43 MIOJIy4YEHHUS, (I)I/ISI/IEIIGCKI/IG u fmfnjec’:xne bubmorexa LIOK
2 https://m.edsoo.ru/4e223795
CBOICTBa
m lManorenoBomopoasl. Baxunenue bubmoreka [IOK
KHCIJIOPOJICOACPIKAITUE COCTMHECHUSI TaJIOTEHOB https://m.edso0.ru/6b3255e6
i< JlaGopaTopHbIE U TPOMBIIIICHHBIE CIIOCOOBI BuGmorexa LIOK
MOJIyYeHUs FaJ'IOI:CHOB. [IpumeHeHue raJoreHoB https://m.edsoo.ru/697 1 acad
U UX COCIMHEHUN
[IpakTueckas padota Ne 4. Pemenue
46 BK];():HepI/IMCHTaJ'II;HBIX 3aJa4 1o Teme bubmiorexa LIOK
" " https://m.edsoo.ru/8b26fecd
l"anorensr
Kucnopoa: nabopatopHblie U MPOMBIIITICHHbIE
47 CHOCOObI MOTy4YeHUs, PUINYECKHE U bubnuorexa [IOK
xumuyeckue cpoiictBa. O30H. [Ipumenenune https://m.edsoo.ru/c8abc36a
KHCTIOpO/ia U 030HA
48 Oxkcunpl U NEPOKCUABI bubmorexa HOK
https://m.edsoo.ru/5¢8816a0
49 Pemenue 3ana4 pa3anyHbIX TUIIOB bubnmoreka [JOK
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https://m.edsoo0.ru/2b6d8b4b

Cepa: Hax0J€HHE B IPUPOJE, CIIOCOOBI

bu6mmoreka [{OK

50 HonzlquI/m, (buU3HYECKUE M XUMUICCKHEC https://m.edsoo.rw/AGafae 16
CBOMCTBA
bubmmoreka [{OK
31 CepoBOAOpOL, CyIb (LI https://m.edsoo.ru/7¢875999
50 Kucnoponconepsxaiue coeIMHEHNS CEPBI. bubnuorexa [JOK
Oco0eHHOCTH CBOWMCTB CEPHOM KUCIOTHI https://m.edsoo.ru/8cfa2548
[Tpaktuueckast padota Ne 5. Permenue
53 SKI::HepI/IMeHTaJ'II;HBIX 3aga4 no teme "Cepa u eé bubmorexa LIOK
" https://m.edsoo.ru/0afb05e4
COCTMHECHUS
A30T: HaX0Xk/I€HUE B IPUPOJIE, CTIOCOOBI
54 MOJTy4EHUs (§H3I/Iqecmfe E XI[I/II;II/I‘IGCKI/IG bubmorexa LIOK
N ’ https://m.edsoo.ru/badd2255
CBOMCTBa. AMMHUAK, HUTPH/IBI
55 Kucnoponconepxanme coequHEeHNs a30Ta. bu6moreka [IOK
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeHneHue a30Ta U €ro COeAMHEHUMN. bu6mmoreka [JOK
A3OTHBIC yIOOpEHHUSI https://m.edsoo.ru/129f5059
dochop: HaxXOXKIEHHE B IPUPOJIE, CLIOCOOBI
57 nonj:leinﬂ (bmiqecm/le I/IpXEMi[I‘I’eCKI/IC bubmorexa LIOK
° ’ https://m.edsoo.ru/9a6b43ec
cBorictBa. @ochuas u pochun
53 Oxcugsl hocdopa, bochopconepxarire bubnuoreka [JOK
kucnoTel. Conu pocPopHON KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue ¢ocdopa u ero coeMHEHUH. bubnuoreka [IOK
dochopubie yanoOpeHus https://m.edsoo.ru/a218070a
60 [IpakTuueckas pabota Ne 6. Pemenue bubnmoreka [JOK
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SKCIIEPUMEHTAIILHBIX 3a/a4 10 TeMe "A30T U
docdop u ux coequHeHHS"

https://m.edsoo.ru/8175ac3f

VYrinepoa: HaXx0KJI€HUE B IPUPOJIE,

bu6mmoreka [{OK

61 AJJIOTPOTIHBIE Mouzm(bnxam/m; dusnueckue u hitps://m.cdsoo.ru/1eb]19fe
XUMHUYECKHE CBOWCTBA, MPUMEHEHHE
Oxcup yrnepona(1l), okenn yrnepona(1V), bubnuorexa [JOK
62 "
yroJbHasi KUCJIOTa U €€ COJH https://m.edsoo.ru/dbaS8adf
63 Pemrenne 3a1a4 pa3au4HbIX TUIIOB bubmorexa LIOK
https://m.eds00.ru/6029b609
Kpemuuii: HaxoxJIeHUEe B IPUPOJIEL, CITOCOOBI
64 H(I))J'Iy‘-IeHI/ISI q)HSI/IleeCKI/Ie 51 I):Hfm)rl{ecxne bubmorexa LIOK
M ’ https://m.edsoo.ru/143558ab
CBOICTBa
65 Oxkcun kpemuans(IV), kpeMHHEBasT KHCIIOTA, bubnuorexa [JOK
CHJIUKAThI https://m.edsoo.ru/3170e7bl
[IpumeneHne KpeEMHHUS U €ro COCIUHEHUH. Bubnuorexa LOK
66 CTeKI0, €ro HoyHeHHe, BIs CTeKa https://m.edsoo.ru/393cdacO
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3aiuyHbIX TUTIOB bubmorexa [IOK
https://m.edsoo.ru/b624{801
63 Cucremarusanus 1 0000IeHIE 3HAHUHN 110 TEME bu6mmoreka [JOK
"Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonTponsnas pabora no teme "Hemetanst" bubmmorexa HOK
https://m.edsoo.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI, bubnunoreka [JOK
KOPPEKIHSI OIHO0K https://m.edsoo.ru/2b7e9510
71 ITonoxxenne merainos B llepuoauyeckon bubnuorexa [IOK
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CUCTEME XUMHYECKHUX 371eMeHTOB. OCOOCHHOCTH
CTPOEHUS JIEKTPOHHBIX 000JI0YEK aTOMOB

https://m.eds00.ru/9839c16¢

METaJIOB
OO6mue ¢puznyecKkue CBOMCTBA METAJLIOB. bubmmoreka [JOK
72
[IpuMeHeHne MeTaJIOB B OBITY M TEXHUKE https://m.edsoo.ru/51dac9d3
73 CmiaBsl MeTaiioB. Kopposust metamion Bubmrotexa LIOK
https://m.edsoo.ru/42b872e3
74 Pemenue 3a1a4 pa3anyHbIX TUIOB bubnmorexa LHOK
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMUYECKHAMN PsiJT HANIPSHKCHUH
75 MeTaJ'IJl':I)OB. OO6mue cnopcolzim ncr))nyqum bubnmorexa LHOK
https://m.edsoo.ru/94eb377a
METaJJIOB
OO6mrast xapakTepucTuka MeTayioB IA-Tpynms
[Teproanyuecko CUCTEMbI XUMHUYECKHUX
areMeHTOB. Hatpuii u kanuii: nojgy4deHue, bubnuorexa [JOK
76 .
(hbM3UYECKHEe U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/e12c26b3
MIPUMEHEHHE MTPOCTHIX BEIIECTB U MX
COECOUHEHUN
OO6mas xapakTepucTuka MetayioB ITA-rpymnmbt
[Teprnoaudeckoit CHCTEeMbI XUMHUYECKUX
77 3JIeMEHTOB. Maruuii U Kajibluil: NOJy4yeHue, bu6mmoreka [JOK
(br3UYEeCKre U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/7¢3e49c0
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COEMHEHU I
" N bubnuoreka [JOK
78 XKécTKOoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

https://m.edsoo.ru/c74bfae9
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AtfoMuHUH: ToTydeHue, Gpu3ndeckue u

bu6mmoreka [{OK

79 o
XMUMHUYECKUE CBOMCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AMdoTepHbIe cBOMICTBA OKCUIIA U THAPOKCHUIA
20 Qorep P bu6mmoreka [{OK
AJTFOMUHUS, THAPOKCOKOMIIJIEKCHI aTIOMUHHS,
P https://m.edso0.ru/5d12d318
WX TIPUMEHEHHUE
81 Pemrenne 3a1a4 pa3an4HbIX TUIIOB
IIpakTryeckas padora Ne 7. Pemenue
82 ) I:: e e a.np 3amay no teMe "Mera bubmorexa HOK
KCIIEPUMEHTAILHBIX 3a4a4 10 TEM TaJIJIbI
P " https://m.edsoo.ru/27a4af43
TJIABHBIX TTOATPYIIIT
OO011asa XxapakTEPUCTHKA METAIUIOB [OOOYHBIX
o IEB P " 0 Bu6miorexa [JOK
noarpymi (B-rpymm) [lepuogundeckoil cucTeMBI
PYIT (BTPYIi) 1iep https://m.edso0.ru/610d7431
XUMHAYECKUX DIIEMEHTOB
24 DuU3NYECKUE U XMMUYECKUE CBOMCTBA XpoMa U bubnuorexa [JOK
€ro COeAMHEHUH, NX TPUMEHEHNE https://m.edso0.ru/9911bef3
Baxueiiiue coenuHEeHUsI Maprafiia.
85 0 P bu6mmoreka [JOK
epMaHraHaT KaJus, ero OKUCIUTENbHEIE
p“ https://m.edsoo0.ru/039d69c8
CBOMCTBa
dusznueckue U XUMHUYECKUE CBOMCTBA JKele3a U
26 N bu6mmoreka [JOK
ero coeauHenuil. Ilomyuenue u npuMeHeHne
ya p https://m.edsoo.ru/1b7{8741
CILUIABOB JKeje3a
dusnueckre U XUMHUYECKHE CBOMCTBA MEIU U €€ bu6mmoreka [JOK
87 N
COCJIMHEHUH, X IPUMEHECHHUE https://m.edsoo.ru/2bc0f954
dusnueckue U XUMHUUECKHE CBOIICTBA IIMHKA U
38 N bubmuoreka [JOK
€ro COeIUHEHUN, UX IIpUMEHEHHE.
p https://m.edsoo.ru/b1{2beal
I'mapoKkcOKOMILIEKCHI LIMHKA
89 [IpakTiueckas pabota Ne 8. Pemenue bubnmoreka [JOK
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AKCIIEPUMEHTAJIbHBIX 337124 110 TeMe "MeTaibl
moOOYHBIX moArpym"”

https://m.edsoo.ru/abe352ea

90 Pemrenue 3agay pa3auvHbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/a8b83d83
91 O06001eHre U cucTeMaTru3als H3y4eHHOTO bubnuorexa [JOK
Matepuaia no teme "Meramibr" https://m.edsoo.ru/e91{e975
" " bub6mmnoreka IIOK
92 KonTponsnas pabora o teme "MeTanis hitps://m.edsoo.ru/8363ea3
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboThI, bubnuoreka [JOK
KOPPEKIHS OMIHO0K https://m.edsoo.ru/9ebff2fd
Ponps xumuu B obecrieueHnn yCTOWYHUBOTO
94 pPa3BUTUSA YEJIOBEYECTBA. HOH};ITI/IG 0 Hay4YHBIX Bubnuorexa LOK
https://m.edsoo.ru/080fe1{0
METOJIaX UCCIEA0BaHUs BEIIECTB
HayuHble mpuHIKIIBI OpraHUu3alyu
95 xm};:mecmfo nL[I)omBoicma. HI;)OMBIH_IJ'IGHHBIG Bubnuorexa LOK
. https://m.edsoo.ru/2e45a44f
CHOCOObI MOJTYYESHHS BAXKHEHIITUX BEIECTB
96 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl bubnuorexa [JOK
U €ro IIOCJIENCTBUA https://m.edsoo.ru/9f11bf51
97 XUMUS U 3I0pOBBE YesoBeKa. JIekapcTBEHHbIE bubnuorexa [JOK
cpeacTBa https://m.edsoo.ru/a6552721
08 Xumug uiy. Ponb xumun B o0ecrieueHnu bu6mmoreka [JOK
MUIIEBON 0€301aCHOCTH https://m.edsoo.ru/1{7b5bd2
99 KocMmernueckue u napromMepHbie CpecTBa. bubnunoreka [JOK
berToBas xumus https://m.edsoo.ru/da42d5a9
100 XHMHA B CTPOUTENILCTBE. BaskHelmue bubnuorexa [IOK

CTPOUTCIIbHBIC U KOHCTPYKIIMOHHBIC MAaTCPUAJIbL

https://m.edso0.ru/61e69003
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101

XuMHus B CEIBCKOM X03siiicTBe. Opranndeckue u
MUHEpaJIbHbIE y100peHUs

bu6mmoreka [{OK
https://m.edsoo.ru/fd39587d

102

Cucremarusanus 1 0000IIEHNAE 3HAHUHN 10 TEME

bu6mmoreka [IOK

https://m.edsoo0.ru/db979¢70

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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IMPOBEPAEMBIE HA EI'D 10 XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NMpoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa3oBaTe/IbHO NPOrpaMMbl CpeIHero od1ero
o0pa3zoBaHus

1

Bnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKUIH DSJIEMEHT, aToM, W30TOIIHI,
AJIEKTPOHHAs 000JI0UKa aToma, §-, p-, d-3JEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE ¥ BO30YXKIEHHOE COCTOSIHME aTroMma, HWOH, MOJIEKyIa,
BaJICHTHOCTD, AIIEKTPOOTPHUIIATEILHOCTb, CTETeHb OKHCIICHHS,
XMMHYECKasi CBsI3b (O- U T-CBSI3b, KpaTHbIE CBSI3U), THOpUAM3ALMS
aTOMHBIX OpOWTaNel, KpHUCTAUTHYECKas peméTKa, MOJb, MOJSIpHAs
Macca, MOJISIpHBIH O0O0BEM, MOJIIpHAS KOHIICHTpAIUsl, PacTBOPHI
(MCTUHHBIE, JUCIEPCHBIC CHUCTEMBI), KPUCTAJUIOTHUIPATHI, YIIIEPOIHBIN
ckeneT, (YHKIMOHAIBHAS TPYNNa, pPaaWKal, H30MEphl, CTPYKTypHas
dbopmyna, wm3omepuss  (CTpyKTypHas,  TreoMeTrpuyeckas  (Iuc-,
TpPaHCU30MEPHS), TOMOJIOTUYECKHI psA, TOMOJOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ- M a30TCOJEpIKAIINe COECTUHEHHS, OMOJIOrMYecKd aKTHUBHbBIE
BelecTBa (yrieBOIbl, JKUPHI, OCIKW), MOHOMED, TTOJMMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKY/ISIPHbIE COCAUHEHUSI, KPEKUHT, PU(DOPMUHT, TUIIBI
XMUMHUYECKUX peakuuid (OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE, 35K30- U
SHJOTEPMHUUYECKUE, PEaKIIMM MOHHOrO oOMEHa, TOMO- U T'eTepOreHHbIE,
oOpaTuMble U HEOOpATHUMBIE), PACTBOP, IEKTPOIHUTHI, HEIJICKTPOIMUTHI,
ANEKTPOJIUTUYECKAS JUCCOLUAIUS, CTENeHb JUCCOIMALUY, OKUCIUTEb,
BOCCTAaHOBUTENb, OJEKTPOJIHM3, CKOPOCTb XHUMHYECKOW  peakiuw,

XHUMHNYCCKOC paBHOBeCI/IC)

1.2

TEOpPUU M 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHHS OPraHHMYECKUX
Bewects A.M. byriepoBa, Teopus 3JIEKTPOIUTHYECKON IUCCOLMALINH,
[Tepuognueckuit 3axkon JI.MI. MenneneeBa, 3aKOH COXpaHEHHUs MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHMUs, JISKAIIUE B OCHOBE NOHMMAHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW, COBPEMEHHBIC IMIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIADHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3

OpCACTaBJICHUA 0 MEXaHU3Max XUMHNUYCCKHUX peaKuHﬁ,

TCPMOJUHAMHUYCCKUX n KHHECTHYCCKUX 3dKOHOMCPHOCTAX ux
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IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHU, JUCIICPCHBIX CUCTEMAX

1.4

(akToNOrMYecKue CBEICHHS O CBOMCTBAaX, COCTaBe, TMOJIYYCHUU U
0€30MacHOM  WCIIOJIb30BAHUM  BAXKHEUIINX  HEOPraHWYECKHX |
OPraHWYEeCKUX BEIIECTB B OBITY W MPAKTHYECKON JEATEILHOCTH

YCI0BCKa

1.5

O6HII/IC HAaY4YHBIC MPUHOUIIBI XUMHUYCCKOI'0 ITPOMU3BOJACTBA (Ha npumMepe
IMPOnU3BOACTBA cepHoﬁ KHUCJIIOTBI, aMMHakKa, MECTaHOJIa, Hepepa6OTKI/I

HedTH)

CpopMHpPOBAHHOCTH YMEHUI BBISBIISATD:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3aMOCBA3b N3YYCHHBIX HOHHTHﬁ,
OPUMCHATL COOTBCTCTBYIOINIWEC IIOHATHA IIPU OIIHMCAHHUU CTPOCHUA U

CBOWCTB HEOPTaHMYECKUX U OPTaHUYECKUX BEUIECTB U UX NPEBPALICHUI

2.2

B3aMMOCBSI3b XUMHUYECKUX 3HAHWHA C TIOHATUSMH W TIPEICTABICHUSIMH
IPYTUX MPEAMETOB JyIsi 00Jiee 0CO3HAHHOTO TIOHMMAaHUS W OOBSICHEHHS

CYITHOCTHU MAaTCPHUAJIBHOTO €IUHCTBA MHUpa

CdopMHUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HAaUMEHOBAHHUS XUMHUYECKMX COEIMHEHUN MEXKIyHApOJHOTO COI03a
TEOPETUYECKOW M TPUKIAJHOW XUMUU U TpPUBUAIbHBIE Ha3BaHUS
BEILECTB, OTHOCALIMXCA K M3YYEHHBIM KJlacCaM OpraHu4eckKux |

HCOPraHn4CeCKux COGI[I/IHGHI/Iﬁ

3.2

XMMHYECKYI0 CHMBOJIMKY ISl COCTaBlIeHUS (POpPMYN HEOpraHMYecKUux
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (OpMYJI OPraHUYECKUX BEIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCU(PHUIIUPOBATE:

4.1

HCOPraHUW4YeCKUE BCIICCTBA, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBAHHUA H

KPUTCPUHN I Knaccn(bnxam/m HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHu4eCKUC BCIICCTBA, CaAMOCTOATCIILHO BLI6I/IpaTL OCHOBAHHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 pa3/IMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pCarvupyromunx BCIIECTB,
TCIIJIOBOMY 3(1)(1)6KTy p€akunr, HW3MCHCHUIO CTEIIEHEH  OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTannsaTOpa)

ChopmupoBaHHOCTE YMEHHSI XapaKTePU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30YXIEHHOM COCTOSSHUM) W HOHOB
XUMUYECKUX 31eMeHTOB 1 — 4 nepuoaos Ilepuoanueckoit cucrems J[. .
MeneneeBa U UX BaJIGHTHbIE BO3MOKHOCTH, UCIOJIb3YSl IOHATHUS S-, p-,

d-BHeKTpOHHLIe Op6I/ITaJ'II/I, OHEPTCTUYICCKHUEC YPOBHHU
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CchopMupoBaHHOCTH yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMMUECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU COECIUHEHHUH IO

IIEpUOAAM U IpylIam

ChopMupoBaHHOCTE YMEHHSI COCTABJISITh YPaBHCHHS XUMHUYECKHX

peaKkuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ MOCpCACTBOM COCTABJICHUSA

AIIEKTPOHHOTO OajaHca 3TUX PEeaKIUit

7.2

YpPaBHEHUS pPEaKUMW pa3IMYHbIX THIIOB; IIOJHBIE W COKpAllEHHbIE
YpaBHEHUS peakluii HOHHOTO 0OMEHa, yUUTHIBAsl YCIOBHUSL, IPH KOTOPBIX

3TU peaKkUuu UAYT A0 KOHIA

7.3

peakuuii THUAPOIN3a, PEeaKlnii KOMILIEKCOOOpa3oBaHHUs (HAa TMpUMEpe

TUAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS )

CdopMHpOBaHHOCTH YMEHHS TIOITBEPIKIATH:

8.1

Ha KOHKDPETHBIX IIpUMEpax XapakTep 3aBHUCHUMOCTH PEaKIHOHHOMN
CIIOCOOHOCTH OpPraHMYECKUX COEOUHEHHH OT KpaTHOCTHM M THIA
KOBaJICHTHOM CBSA3M (G- U TT-CBSI3U), B3AUMHOTO BJIMSHUS aTOMOB U T'PYIII
aTOMOB B MOJIEKYJIaX, a TAKXKe OT 0COOEHHOCTEH pean3aluy pa3IuuHbIX

MEXaHU3MOB MPOTEKAHUS peakuit

8.2

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCOIECCTB COOTBETCTBYIOIIMMHU

SKCIIEPUMEHTAaMHU U 3allUCAMHU YPaBHEHUHN XUMUYECKUX peaKIii

ChopmupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTAB U Ba)KHEHIIME
CBOMCTBa BEIIECTB, MPUHAMISKAIUX K ONpPENeNEHHBIM KilaccaM U
TpyIIaM coeIMHEHUN (IIPOCThIEe BEIIECTBA, OKCU/IbI, TUIPOKCUIbI, COJIH;
YII€BOJAOPOIbL, TPOCThIE A(DUPHI, CHUPTHI, PEHObI, AIbIETH/Ibl, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CJIOXHBIE A(UPBI, >KUPBI, YIJIEBOJbI, AMHUHBI,

AMUHOKHCIIOTBI, OSITKH)

10

ChopmupoBaHHOCTH yMEHHUS MPOBOAMTH PACUETBl MO XUMHYECKUM
dbopMynaM M YpaBHEHHUSM XHMHUYECKUX PEaKUUi C HCIOJIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIINYHNH:

10.1

MacCChbI (O6’LéMa, KOJIM4YCCTBA BeIJ_ICCTBa) MNpoAYKTa pCakuuu, €CiInu OJHO
N3 UCXOAHBIX BCUICCTB NaHO B BUJEC paCcTBOpa C OHpG,Z[CJ'IéHHOfI MaccoBOM

JoJiel pacTBOPEHHOTO BEIIECTBA UJIHM JTAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 00BEMHOM JJ0JIM, BBIXOJa MPOAYKTa pPEaKIH

10.3

TEeTI0BOro 3 dekra peakuit

10.4

00BEMHBIX OTHOLIIEHUN I'a30B

10.5

110 HaXOXXJISHUIO XUMHUYECKOMH (I)OpMy.TIBI BCIICCTBA
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11

Biagenue cucremMoi 3HaHUMK O METOAAX HAY4YHOI'O IIO3HAHMS SIBJIICHUU
IIPUPO/IbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IIPUMEHSTh
9TH 3HAHUS IPU SKCIIEPUMEHTAIBLHOM MCCIEI0BAaHUM BEIIECTB U JUIA
OOBSCHEHUS XUMHUYECKUX SIBJICHUH, HMEIOIIMX MECTO B MPUPOJE,

HpaKTH‘{eCKOﬁ JACATCIBHOCTHU YCJIOBCKAa U B HOBCCI{HGBHOﬁ KHU3HU

12

ChopMHpPOBaHHOCTh YMEHHUS TPUMEHATH (MCIOJB30BAaTh) 3HAHUS O
COCTaBE€ U CBOWCTBaX BEIIECTB JUII SKCIEPUMEHTAIbHON IPOBEPKU
TUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
peakuuid M MPOTHO3UPOBAHUS BO3MOMXHOCTEHM HMX OCYIIECTBIICHHUS;
CUCTEMHBIE XMMUYECKHUE 3HAHUs Ul OOBSCHEHUS M IMPOTHO3MPOBAHMS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYYHYIO MPUPOIY; JUISl TMPUHATHS

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallMAX, CBA3AHHBIX C XUMUEH

13

CdopMHpPOBAaHHOCTH YMEHHsS TUIAHMUPOBATH U TMPOBOJUTH XUMHUYECKUU
OKCIIEPUMEHT (TOJTYYeHHE ¥ H3YYCHHE CBOWCTB HEOPTaHWYECKUX U
OPraHWYECKUX BEIIECTB, KAYCCTBCHHBIC pEAKIIMH YTJIICBOJIOPOJIOB
Pa3IUYHBIX KJIACCOB M KHUCIIOPOJICOJCPKAIINX OPTAaHWYECKUX BEIIECTB,
pelnieHne AKCIIEPUMEHTATBLHBIX 3aa4 o pacro3HaBaHHIO
HEOPraHWYeCKUX WM OPraHWYECKHX BEIIECTB) C COONIOJICHHEM IPaBHII
Oe3omacHoro  oOpamieHuss ¢ BemecTBaMHM U J1abOpaTOpPHBIM
o0opynoBaHueM; GOPMYIMPOBATH IIEITN HCCICIOBAHUS; TIPE/ICTABIATH B
pa3nuuHON (opMe pe3ylbTaThl AKCIEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBATh UX NTOCTOBCPHOCTH

14

ChopMupoBaHHOCTh YMEHHS OCYIIECTBIISTH IEJIECHANPABICHHBIA MOUCK
XUMHUYECKOU MHGOpMAIIUU B PA3IMYHBIX UCTOYHUKAX (HayyHas U yueOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoil nHdopmaluu, cetb MHTepHeT U
Jpyrue), KPUTHYECKH AaHaJM3UpOBaTh XHUMHUYECKYI0 HH(OpMAIuIo,
nepepabaTbiBaTh €€ M KCIOJIb30BaTh B COOTBETCTBUU C IIOCTABJICHHOM

y4eOHOil 3a1aueit

15

CchopMHpPOBaHHOCTh ~ yMEHHUsI NPOrHO3MPOBATh, AHAIM3UPOBATH U
OLIEHMBAaTh HHGOPMALMIO C TMO3UIMH 3KOJIOTHYECKOH Oe30MacHOCTH
HOCIIEACTBUM OBITOBOM M NPOM3BOJICTBEHHON AEATEIBHOCTU YEJOBEKa,
CBSI3aHHOW C mepepaboOTKOM BelecTB; CHOPMUPOBAHHOCTh YMEHUIA
OCO3HaBaTb  ONACHOCTb  BO3JCHCTBUS  HA  JKUBBIE  OPraHMU3MBI
ONPENEIEHHBIX BEIIECTB, IIOHMMAas CMBICI II0KA3aTels IpenebHOU
JOMYCTUMOM KOHILIEHTpAalluM, W TOSACHATh Ha TIpHUMepax CHOCOObI
YMEHBUIEHHS U NIPEAOTBPAILEHUS UX BPEIHOTO BO3IECHCTBHSI HA OPraHU3M

YCIO0BCKa

50




HEPEYEHD 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D 110

XUMHUHUN

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBBI XUMUU

1.1

Crpoenue BemectBa. CoBpeMeHHass MOJENIb CTpPOEHMsI aToMa. PacnpeneneHue
OJICKTPOHOB II0 JSHCPIreTUYCCKUM YPOBHAM. KJ'IaCCI/I(l)I/IKaIII/IH XUMHNYECCKHUX
areMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPTETUYECKUX YPOBHEW aTOMOB (s-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJAEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(Uryparus atoma. BajgeHTHbIE 27I€KTPOHBI

1.2

[lepnognueckas cucrtema xuMmudeckux onemMeHtoB JI.MI.  Menneneesa.
®usnyeckuit cmbica I[lepuoamueckoro 3axkona .M. MenneneeBa. [Ipuuunbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB DJJIEMEHTOB M HMX COCIUHEHUH IO
MnepuojiaM M rpynmnaM. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTB. DIEKTPOOTPUIIATENLHOCTh. CTENEHb OKUCICHUS

1.4

Buapl xumudeckol cBs3u (KOBaJeHTHAsl, MOHHAS, METALTHYECKAs, BOJOPOIHAS)
1 MeXaHU3MBbI e€ 00pa3oBaHus. MeXMOJIEKYIIpHbIEC B3auMOoAeCcTBHUsA. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpOoeHHs. THIbl KpUCTATIMUYECKUX

peéToK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU

1.5

Xumudeckass — peakmus.  Knmaccubukamwss ~— XMUMHAYECKMX — peakiuid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOﬁ XAMHH. 3aKOH COXpaHCHHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemoBsie 3¢ dekThl XuMUYecKuX peakiuil. TepMoxuMuyeckue ypaBHEHUs

1.8

OOpatumble peakuuud. XuUMHUYeckoe paBHOBecue. DakTOpbl, BIUAIOIIME HA

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconuanms. CunpHble U cia0ble QJICKTPOJIUTHI. Cpena
BOJHBIX PAaCTBOPOB BCHICCTB: KHUCJIAAd, HeﬁTpaanaﬂ, mIcCJIO4YHasd. CreneHb

nucconuan. Peakiuyu HOHHOTO 0OMEHa

1.10

IM'uaponus coneit. MonHoe npousBeaeHue BoAbl. Bogopoanslii nmokazarens (pH)

pacTtBopa

1.11

CnocoObl BbIPAXKCHUA KOHIOCHTPALIMHU PACTBOPOB: MaCCOBasd H0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIApHAA  KOHOCHTpalUsl. HacpllieHHBIE W = HEHACHIIICHHEIE

pacTBOPLI, paCTBOPUMOCTS. KpI/ICTaJIJIOFI/II[paTBI

1.12

OKHCITUTETHHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BelEeCTB B cpeaax ¢

Pa3HbIM 3HAUYCHUCM pH Metoasl QJICKTPOHHOT'O OaytaHca
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1.13

DJEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckix coequHennii. HomMeHkinaTypa HeopraHmuecKux

BCIICCTB

2.2

XUMHUYECKHE CBOWCTBA BAXKHEHIIMX METAJIOB (HATpPUM, Kalauil, KaJdbLUH,
MarHvii, aJTIOMHHHHA, ITUHK, XpOM, JK€lIe30, MeAb) U HX coeauHeHuid. OOme

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHUYECKHE CBOWMCTBA BAXXHEUITUX HEMETA/UIOB (TaJOr€HOB, CEPhI, a30Ta,
docthopa, yrimepoga W KpeMHHs) W HMX  COCOUHEHUNW  (OKCHIIOB,

KHCIIOPOICOAEpIKAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBSI3b HCOPraHn4YC€CKX BCUICCTB, NPUHAMIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

#H##Par### 1 nenTudukanns HeopraHuueckux coeuHeHnid. KauectseHHbie

PEAKIIMKU Ha HCOPraHMYCCKUE BEIICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHEBIE IMOJIOKCHHUA  TCOPpHUU XUMHNYECKOT'O CTPOCHUA OpPraHUYCCKUX
coenuHennii A.M. BytiepoBa. YTiiepoaHbIN CKEJIET OpraHUYeCKONW MOJIEKYJIbI.
KpaTtHOCTh XUMHUYECKOW CBSI3U. S- WU P-CBSI3H. sp3-, sp2-, sp-TUOpUAM3ALIUN
opOuTasneil aToMOB yrjiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHYECKOTO

cTpoenust MoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzomepbl

3.2

[lonsatue o  dyaxkumoHampHOM  Tpymme.  OpueHTarmoHHble  Y(HPEKTHI

3aMECTUTENIEH

3.3

[IpencraBnenne o kiaccupuKalid OpraHMYecKux BemiecTB. Homenkmarypa
OpraHUYECKUX COEIMHEHUN (CHUcTeMaThyeckas) W TpPUBUAIbHBIC Ha3BaHUS

BaKHEHIITNX HpCHCTaBHTeHeﬁ KJIIaCCOB OPraHUYCCKUX BCIICCTB

34

CBoOOIHOpAIMKAIBHBIH W HMOHHBIH MeXaHWU3Mbl peaknuu. I[loHsTHE O

Hykneoduie u snekrpoduie. [Ipasuno Mapkosuukosa. [IpaBuso 3aiineBa

3.5

Ankanpl. X¥MMHUYECKHE CBOMCTBA aJIKaHOB: TaJIOTCHUPOBAHUC, NCTHAPUPOBAHHUC,
TCPMHUYCCKOC PaA3JIOKCHUC, KPCKHHI, HW30MCpHU3allHsia, TI'OPCHUC. HOJ'IyLIeHI/IC
AJIKaHOB. ]_II/IKJ'IOEU'IKEIHH. CHCI_II/I(bI/IKa CBOMCTB OUKIJIOAJKAaHOB C MaJlbIM

pa3MEpoOM LHUKIIA. Peakmun NPpUCOCAUHCHHUA U PATUKAIIBHOT'O 3aMCIICHUA

3.6

Ankenbpl. XMMUYECKHUE CBOMCTBA: peakiun nMpucCOCANHCHUA (FaJIOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUE, THAPOTAJIOTCHUPOBAHUC, FI/I,[[paTaLII/IH), rOpCHUsA, OKUCIICHUA U
IMoJIMMEpHU3allu. HpOMBIH_IJ'IeHHLIe n J1a6opaTopHI>1e CITOCOOBI MOJIYYCHUA

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHWMHUYECKHE CBOMCTBA alIKaJHUEHOB: pCakiuu MNpPUCOCANHCHUA
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(rugpupoBaHMe, TaJOTEHUPOBAHUE), TOpeHMsT W noiaumepusauuu. [lonyueHue

AJIKaAUCHOB

3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEAKIIMM IPUCOEAUHEHHUS (TraJOr€HUPOBAaHUE,
TUAPUPOBAHUE, TUIpATallUs, T'HIPOraJIoT€HUPOBAHUE) KaK CIOCO0 MOJyYEHHS
IOJIMMEPOB M JPYTHX IIOJE3HBIX IPOAYKTOB. Peaknum 3amemenus. ['opeHwue
aleTUIIeHa KaK KCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU JUISl CBAPKU U PE3KU

MCTAJlJIOB. HpI/IMeHeHI/Ie allCTHJICHA

39

Apenpl. XWMHYECKHE CBOWCTBA OCH30JIa: pEAKIHH  AJICKTPO(DUIHHOTO
3aMelleHus, NpucoenuHeHuss (TUIpUpoBaHME, TaloreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOUWCTB TosryoJsia. [lomyuenue OeH3oua.
OcoOeHHOCTH XUMHUYECKUX CBOWCTB cruposia. [lomumepusaius crupoia.

CriocoObI MoTy4eHHs! ¥ IPUMEHEHNE apPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Cmoupter.  IlpenenbHble  OJHOATOMHBIE  CHHUPTBL. XHMHYECKHE CBOWCTBA:
B3aUMOJICHICTBME €  HATPUEM KaK CIOCOO  YCTAHOBJEHMSI  HaJIU4ud
TUAPOKCOTPYNIBI, C  TajJOreHOBOJAOpPOJaMH  KaK  CHOCO0  TOJy4eHHs
pacTBOpUTENEH, BHYTPU- U MEKMOJIEKYJIIpHAs Ieruaparanus. Peakuus ropeHus.
[lonmyuenue »sTaHosa: peakuust OpOXKEHHs TIIIOKO3bI, THApATAlUs STUJICHA.
OTUJICHITIMKOJIb U TIIMLEPUH KaK MPEACTAaBUTEIH NPEACIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®denosr. XuMuueckue cBoMcTBa (eHona (peakiuu ¢ HATPpUEM, THAPOKCHIOM

Hatpusi, opomom). [lomyuenue dhenomna

3.12

Anbreruapl. XuMUYeCcKHe CBOMCTBA MpPENENbHBIX albIETUIOB: THAPUPOBAHUE;
KayeCTBEHHbIE PEaKIMM Ha KapOOHWIBHYIO Tpynmy (peakiusi «cepeOpsHOro
3epkaiiay, B3aumozeicTeue ¢ ruapokcuaom menu (II). Tlomydenue mpenenbHBIX
aNbJIETUJIOB: OKHCIEHUE CIUPTOB, THUApaTalus aleTwieHa. ALETOH Kak

MPEACTABUTECIIb KETOHOB. OcobenHocTH PEaAKIIMK OKHUCICHUA allCTOHA

3.13

Kap6OHOBLIe KHUCJIOTEL. XUMHYECKHE CBOMCTBA MNpCACIbHBIX OIHOOCHOBHBIX
Kap6OHOBLIX kucioT. OcOOEHHOCTH XUMUYECKUX CBOMCTB MypaBBI/IHOﬁ KHCJIOTHI.
HOJ'Iy‘ICHI/Ie OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCIICHHC
AJIKaHOB, AJIKCHOB, INCPBHUYHLIX CIIMPTOB, AJIbACTHUIO0B. Briciiue npcaCIbHbIC H

HCTIPCACIIbHBIC Kap6OHOBbIe KHCJIOTBI

3.14

Crnoxuble »pupsl U kupbl. CrnocoObl MOJYYEHUS CIOXKHBIX 3(PHUPOB.
OO6patumocts peakiuu stepudukanuu. [IpuMeHeHHe CIOXHBIX 3(QUPOB B
NUIEeBOM M mapproMepHOM NpOMBINUIEHHOCTH. JKHMpBI Kak CIOXHbBIE 3(PUPHI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHUCIOT. XMUMHMYECKHE CBOWCTBA KHPOB:
THJIPUPOBAHUE, OKUCIEHUE. [MAponM3, WM OMBUICHHE, >KUPOB Kak CIOCO0

OPOMBIINIJICHHOT'O TMOJIYYCHHA COJIell BBICHIUX Kap6OHOBBIX KUCIIOT. MbITA Kak
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COJIM BBICHINX Kap6OHOBbIX KHUCJIOT

3.15

XHMMHUYECKUE CBOMCTBA IVIFOKO3bl: pEaKkUMM C Y4acTHEM CIUPTOBBIX U
QIBJICTUHON TPYII U MOJIOYHOKHCIOE OposkeHue. [IpuMeHeHue IIIOKO3bI, €€
3HAYEHHE B KU3HEJEATEILHOCTH Opranui3mMa. Jlucaxapuasl: caxaposa, MalbTo3a.
BoccranaBnuBaromue M HEBOCCTAHABIMBAIOUIME —JUCAaXapuisl. [ uaposn3
mucaxapunoB. Ilommucaxapuael: kpaxmai, riukoreH. CTpoeHHE MaKpOMOJIEKYII
KpaxMasia, TJMKOT€HAa WU Ie/Uto03bl. Du3uyeckue CBOWCTBA Kpaxmana U
IIeJUTIONI03bl.  XMMUYECKHEe CBOMCTBA KpaxMmMasla: THUAPOIM3, KadeCTBEHHAsS
peakius ¢ HOA0M. XMMHUYECKHE CBOICTBA IIEUTIOJIO3BI: THAPOJN3, MOJIyYeHHE
s3¢upoB uemwnono3pl. IloHATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMHHBI KaK OpraHU4YeCKUE OCHOBAHUS: PEAKIIMU C BOJIOHM, KUCIOTaMH,
peakiusi TOpeHHs. AHUIWH Kak TMPEACTaBUTENIb apOMATHUYECKHUX aMHUHOB.
XWMHUYECKHE CBOWCTBA AaHWIWHA: B3aWMOJEHCTBHE C KHCIOTaMH, OpPOMHOM
BOJIOM, oOkucieHue. lloslydeHMe aMMHOB QJIKWJIMPOBAHMEM aMMHUAKA U

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOJI0B

3.17

AMMHOKHUCIOTHI W O€NKH. AMHHOKHUCIOTHI KakK aM(pOTEpHbIE OpPraHUYECKUE
coenuHeHusi. OCHOBHBIE AMHUHOKHCIOTHI, OOpasyromue Oelku. XUMHUYECKHE
CBOMCTBa OEJIKOB: THUAPOJM3, JACHATYpalus, KaueCTBEHHBIC (I[BETHBIE) pEaKIMU

Ha OenKu

3.18

CtpoeHue u CTPYKTypa MOJMMEPOB. 3aBUCHUMOCTH CBOMCTB MOJMMEPOB OT
cTpoeHus: MoyieKyln. OCHOBHbIE CIIOCOOBI MOJyYEHHUS BBICOKOMOJEKYISIPHBIX
COEIMHEHUI: peakIuy MOoJuMepu3aluu U nojaukoHaeHcanuu. Krnaccudukanus

BOJIOKOH

3.19

I/I,Z[GHTI/I(bI/IKaHI/IH OpraHu4eCKux COC,I[PIHGHI/Iﬁ. Pemrenne OKCIICPUMCHTAJIBHBIX

3a7a4 Ha pacClio3HaBaHWEC OPraHNYCCKNX BCIICCTB

3.20

I'eneTnyeckas cBsA3b MCKAY KJIaCCaMH OPraHUYCCKUX COCIMHECHU I

XUMHUS U )KU3Hb

4.1

XuMHsi B TOBCEAHEBHOM >Ku3HHW. IlpaBuna Oe3ormacHOi pabOTBI C EIKUMH,

TOPIOYMMHU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOM XMMHH

4.2

XuMH 4 310poBbe. XUMHS B METUIMHE. XUMUS U CEJIBCKOE XO35UCTBO. XUMHUS B
HPOMBIIUIEHHOCTH. XMMHUSI U SHEPreTHKa: MPUPOAHBIA M MOMYTHBIH HeQTSIHOM
rasbl, X COCTaB M Hcnojib3oBaHue. CoctaB HedTU U e€ nepepaboTka (MpUPOIHBIE

HCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHA U DKOJOTHA. XMMHYECKOE 3arpsA3HEHHE OKPY)KAIOIIEH Cpelpl U €ro
nocneactBus. Oxpana rugpocdepsl, NO4BBl, aTMocdepsl, (Gaopsl U ¢dayHbl OT

XUMHUYCCKOTO 3arpsA3HCHUS. Hpo6ﬂeMa OTXOJ0B H MOOOYHBIX MMPpOAYKTOB.
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AJILTepHaTI/IBHBIe HUCTOYHHKH SHCPIruu

OO0mue mpencTaBiICHHs] O MPOMBIIUICHHBIX CIIOCO0aX TMOMYYCHHS] XUMHUYECKUX

BELIECTB (HAa IpUMEpE IPOU3BOJCTBA aMMHaKa, CEpHOW KuCIOThl). YépHad u

4.4 nBetHas  Metamnyprud.  CTekno M CWIMKaTHas  [MPOMBIIIJICHHOCTb.
[IpombinuienHass  opranuueckass  xumus.  Cplpb€  au8  OpraHudecKoiu
IIPOMBIIUIEHHOCTH

5 Tunsl pacu€THbIX 33124
51 Pacuérbl Macchl BenecTBa Uiiu 00bEMa ra3oB 0 U3BECTHOMY KOJIMUYECTBY
' BEILECTBA, Macce WK 00BEMY OJIHOTO U3 yJacTBYIOIIMX B PEAKIIMU BELIECTB

5.2 Pacuérsl TermoBoro 3¢ pexra peakiun

53 Pacuérbl 00BEMHBIX OTHOLIEHUH ra30B MPU XUMHUECKUX PEAKLUAX

5.4 Pacuérsl maccsl (00bEMa, KOIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU

' OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
5.5 Pacuérsl MmaccoBoit min 00BEMHOM OJM BBIXOJIA TPOAYKTA PEAKIIUU OT
' TEOPETUYECKH BO3MOXKHOTO
Pacuérsl maccsl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIH OJHO

5.6 W3 BEILIECTB JJAHO B BUJIEC pACTBOPA C ONPEICTEHHON MacCOBOM J0JIei
PacTBOPEHHOTO BEIIECTBA

57 Pacy€rtsl ¢ MCIOIB30BaHUEM NTOHATHI «MacCOBast JOJID», «MOJIIpHAst

' KOHLIEHTPALUA», «PACTBOPUMOCTD)
Haxoxnenue MonexkynsipHoi (opMysibl OpraHu4ecKoro BEUIECTBA 110 €ro

5.8 IUIOTHOCTH ¥ MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €TI0 COCTAB, HIIH 110

IPOJIYKTaM CrOpaHus
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JJIS1 YYEHUKA

1. Xumus : 10 kimace : yrryOonéunslii yposens : yueOnuk / B.B. Epemun, H.E. Ky3pmenko,
B.M. Tepenun, A.A. Jlpo3nos, B.B. Jlynun, mon pea. B.B. Jlynuna. — Mocksa :
[Ipocsemuienue, 2023.

2. Xumus : 11 knacce : yroyonénnsiit ypoens : yueOonuk / B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepenun, A.A. lpo3nos, B.B. Jlynun, nox pen. B.B. Jlynuna. — M. : [IpocBemienue,
2023.

METOANYECKHUE MATEPHUAJIBI UISA YYUTEJIA

1. O.C.T'abpuensin, I'.I'.JIsicoBa «Xumuss Metonudeckoe nmocodre — 6a30BBbIM YPOBEHBY -
M.: JIpoda.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O01mast XuMusi B TeCTax, 3aavax, yrmpaxkHeHusx. 11
kimace» — M.: JIpoda.

3. O.CTl'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumwus 11 xmacc: KoHTponpHBIE U
MMPOBEPOYHBIE PaObOTHI K YIeOHUKY». — M.: JIpoda.

4. O.C.I'abpuensu, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumusi 11 kmacc: HacronmpHas kHHTA
s yautensi». Yacte 1 — M.: [Ipoda.

5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 xmacc: HactonbHas kHura
s yautensi». Yacts 2 — M.: [lpoda.

6. O.C.I'abpuensn, I1.B.PemeroB, N.I'.OctpoymoBa «3amauu Mo XUMHUU U CIIOCOOBI HX
pemenus - M.: «/[podar.

7. M.A.Pg6oBa, V.}O.Hesckas, P.B.JInako «Tectel mo xumuu 11 kimacey, - M.: Dk3aMeH.

8. O.C.I'abpuemnsa, N.I'.OctpoymoB «XUMHYECKHI dKCIIEpUMEHT B 1ikosie 11 kmace»; - M.:

Apoda.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. Tpenaxxep «OO6nako 3HaHuii». Xumus. 10 kimacc (yrnybneHHslii ypoBeHb). OOO
«DuzuxoH Jlabd».

2. Tpenaxep «OO6nako 3HaHui». Xumusa. 11 kmacc (yrmyOnenssiit yposenb). OOO
«DuzuxoH Jlabdy.

3. Xumus, 10-11 knaccer. TAOY BO MI'JTY.

4. lludpposoit kypc «Xumus. YrayoneHHbsli ypoenb» 10 xmacc. PIAOY BO
«["ocymapcTBeHHBIN YHUBEPCUTET MPOCBELICHUS.

5. HudpoBoit kypc «Xumus. YriayOneHHelid yposeHb» 11 ximacc. O®I'AOY BO
«["ocymapcTBEHHBIN YHUBEPCUTET MPOCBELICHUS.

6. Xumus. Bupryanbnele snabopatopHbele U mpaktuueckue paborel. PI'BHY «MucTtutyT
coJiepKaHus 1 MeTo10B 00yueHust umenu B.C. JlenneBay.
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