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INIPOI'PAMMA
BCTYNHTEJIbHOr0 HCNBITAHUS 110 XHMHH

Teopernveckne 0CHOBBI OPraHHYECKOH XUMHH

Ilpenmer oprannyeckoil XMMHUH: e€ BO3HHKHOBEHHE, Da3BHTHE H 3HAYCHHE B NONIYYEHHH
HOBBIX BEIIECTB U MATEPHANIOB. TEOpPHs CTPOEHUS OPraHHYeCKHX coeguHenuil A. M. Bytieposa,
¢€ OCHOBHbIC MONOXKEeHHsA. CTpyKTypHBIE (OPMYJBl OPraHHYECKHX BELIECTB. | OMOJIOTHA,
r30Mepust. XMMHYECKas CBA3b B OPTaHMYECKUX COSAUHEHUAX — OJIMHAPHBIE U KPATHEIE CBSA3H.

[Ipencrapnenne o knaccHpHKalHi OPraHMIeCKUX BemecTs. HoMEeHKIaTypa opraHH4ecKux
CoeMHeHMH (cucTeMaTHYeCKas) H TPHBHATBHEIC HA3BAHUs BKHEHIINX TIpeICTABUTENCH KI1accoB
OpPraHUYecKUX BEIEeCTB.

DKCIIEPUMEHTAIbHBIE METO/B! M3YYECHHS BELIECTB W MX MPEBPAIIEHHH: 03HAKOMJICHHE C
o0pasiiaMu OpraHMYeCKHX BEIIECTB U MaTepHaaMHd Ha MX OCHOBE, MOJETMPOBAHHE MOIEKYIT
OpPraHHYEeCKHX BEIIECTB, HAOMIOAEHHE W OINHCAHWE JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPALICHHIO OPraHHYECKHX BEIECTB IIPH HAarPeBaHHH (TIIaBNeHHe, 0OYTITHBAHHE U FOPEHHE).

YrieBoaopoas!

AJIKaHBI: COCTAB M CTPOEHHE, IOMOJIOTHYECKHH psa. MeraH m ataH — mnpocreiinme
MPEICTABHTENH ATKAHOB: (PM3HIECKUE M XUMHUSCKHE CBOMCTBA (PeaKuH 3aMeNIEHHs U TOPEHHUS ),
HAXO0XIEHHE B IPHPOJE, MOJyYeHHE U IPUMEHEHHE. :

AJIKEHBI: COCTaB ¥ CTPOEHHE, TOMONOTHYECKHUH psifl. DTHJIEH U IPOMUIEH — MpocTelie
NPeCTABHTEIN QJIKECHOB: (HM3HMYECKHe M XHMHYECKHE CBOMCTBA (peakiuH I'HIPUPOBAHHS,
rajloreHUpOBaHHs, THAPATALMH, OKHCIEHHS U TONMMEPH3ALHH), [I0JIyYeHHEe U IIPUMEHEHHE.,

Anxanuensl: Oyramuen-1,3 u metunOyraguen-1,3: crpoeHre, BakHeHIIMe XUMHUECKHE
cBOHCTBA (peakuus nojumepusanun). [ToryueHne CHHTETHYECKOrO KayuyKa H Pe3HHBL.

AJIKHHBL: COCTaB H OCOOCHHOCTH CTPOEHHMs, TIOMOJIOTHYECKHH psifl. ALETHIEH —
NpOCTEHIINHA NPeACTaBUTENL ATKHHOB: COCTaB, CTPOCHHE, (DH3HYECKHE H XHMHUYECKHE CBONHCTRA
(peakunu ruApUPOBAHHS, FAJOTeHHPOBAHHS, THAPATALMH, TOPEHHS), TIOTYICHHE H TPHUMEHEHHE,

Apenbl. Benson: cocraB, cTpoeHHe, (u3MUeCKHE M XHMHYECKHe CBOHCTBA (peakIlHH
TQIOTEHUPOBAHUS M HHUTPOBAHHs), MOJIYYEHHE M TpHMeHeHHe. Tonyon: cocmas, cmpoenue,
Qusuveckue u xumuueckue colcmMea (PeaKyuu 2an02enuposanus U HUMpPOSAnUs), NOAYYeHUe U
npumerenue. TOKCHYHOCTL apeHoB. ['eHeTHueckas CBA3b MeXKIy YIJIEBOAOPOJAMH,
MPUHAISKAIMMH K Pa3JIMYHBIM KJIaccaM.

[Ipupoanbie ueTounuKy yriaeBonopoos. [IpHpoaHBI ra3 W MOMyTHBIE He(TSHBIE Ta3bl.
Hedrs 1 e€ npoucxoxaenue. Criocobr! nepepaGoTku HedTH: NeperoHka, KPeKHHT (TepMHUECKHI, .
KatanuTHieckui), nuponus. Ilpoayktel nepepaGoTki HedTH, HX [PUMEHEHHE B
NPOMBIILINICHHOCTH ¥ B ObITy. KaMeHHBII yross ¥ NPOYKTHI €ro mepepaboTKy.

OKCrIepUMEHTAIbHBIE METOIB! H3YYeHHsl BEIIECTB M MX IIPEBPAIICHHIl: 03HAKOMIIEHHE C
obpasuamu muacTMace, KaydyKoB U Pe3HHBI, KoJuiekuuu «HedTs» 0 «YTONmbY, MOLEIHpOBaHNE
MOJIEKYJT YTI€BOJOPOJIOB H TaJOreHONPOU3BOAHEIX, TIPOBENEHHE MPAKTHYECKOH paboThl:
TOJIy4EHHE ITUIIEHA U U3YYEHHE ero CBOMCTB.

Pacuérnrle 3aauu.

Beruncienus 1o ypaBHEHHIO XHMHMYECKOH peakimuu (Macchl, 00BEMA, KOIMYECTBA
MCXOZIHOTO BEIIECTBA MM IIPOJYKTA PEAKIHH 110 H3BECTHEIM Macce, 00bEMY, KOJTHIECTBY OJHOIO
U3 MCXOJIHBIX BEIIECTB WX IIPOAYKTOB PEaKITHH).

Kuciopoacoaepxamue opranngeckne coelHHeHns

IIpenenbible onHOaTOMHBIE CIHPTHL MeTaHoa W 5TaHON: CTpoeHHE, (HM3HYECKHEe M
XMMHYECKHE CBOHMCTBA (peakuMH ¢ aKTHBHBIMH META/UIAMH, TaJOT€HOBOJOPOJIAMH, TOPEHHE),
npuMenenue. Bojopoanele cBA3M MeX Iy MOJEKyIaMi ClIUpTOB, JleHcTBHE METAHOIA M 3TAHOJIA
Ha OpraHu3M YesI0BeKa.

MHOroaTtoMHble CHUpTEL. OTHICHIIMKONb W TJIMIEPHH: CTPOEHHE, (DH3MYECKHE M
XHMHYECKHE CBOMCTBA (B3aUMO/IEHCTBHE CO LIENOYHBIME METaJIaMH, KaYeCTBEeHHAs PeaKIus Ha




MHOTOaToMHble CcrnupThl). JleficTBHe Ha OpraHu3M 4e/JOBEKa. [TpuMeHeHue TIIIHIEPUHA H
STHJIEHTJIUKOJIS.

®eHOIT: CTPOEHHE MOJIEKYJIBI, (PU3NUCCKHE U XUMUYECKHE CBOHCTBA. TokcuyHOCTE QeHona.
[Ipumenenue denona.

AJIBJIETHIBl W KemoHbl. POpMaNbIerui, AaueTATbIETHI: CTpOeHHe, (QU3MICCKHE H
XHMHYECKHE CBOMCTBA (peakuuy OKHMCIECHHS W BOCCTAHOBJICHHS, KaueCTBEHHBIC peakuuu),”
MOJIy4eHHe ¥ IPUMEHEHHE.

OIHOOCHOBHEIE TpeNellbHbe KapOOHOBEIE KHCIOTE. MypaBbHHas ¥ YKCYCHAs KHCIOTEL:
cTpoenue, GU3NUECKHe W XMMIUECKHE CBOFCTBa (CBOHCTBA, OOIINE U KIacca KHC/IOT, peaKins
yrepuduKanuu), nonydeHue u npuMenenue. CTeapHHOBAs M OJNCHHOBAd KHCJIOTHL Kak
Mpe/ICTABMTENHN BBICIINX KapOOHOBBIX KUCIOT. Mblia Kak COJIM BBICIINX KapOOHOBBIX KHUCJIOT, HX
MOIOIIIee JeiCTBHE.

Croxuble 3HPBI KaK NPOM3BOJHbIE KApOOHOBBIX KMCIOT. ['HAPOIM3 CIIONKHBIX 3¢upos.
JKuper. T'uapomus xupos. [Ipavenenne xUpoB. buosorndeckas po/ib KHPOB.

VrIeBOIbI: COCTAB, KIACCHMHKAIMS YIIeBoI0B (MOHO-, IU- M Tojiucaxapusr). I'moxosa —
rpocTeifiiii MOHOCAXapu/l: OCOOEHHOCTH CTPOEHHS MOJNCKYJIBI, (U3MYECKHE H XHUMITICCKHE
cBoiicTa (B3auMozeitcTeue ¢ ruapokcuniom Meau(Il), oxuenenne aMMHaYHBIM PACTBOPOM OKCH/IA
cepebpa(l), BoccTaHOBIeHHe, OpOKEHHE IJIIOKO3BI), HAXOXICHHE B IPHPONE, NPHMCHEHME,
6uonorugeckas posib. PorocunTes. PpyKTO3a KAK H3OMEP TIIFOKO3bL.

Kpaxmas H Ie/UIoNi03a Kak NpupojHble noaumepbl. CTpoeHHe KpaxMalia i Le/ToOo3bL.
dusnuecKkie 1 XMMHYECKHe CBOICTBA KpaxMaia (THIPOJIN3, KaueCTBEHHAs PEaKIHs C HOJIOM).

JKCIIepUMEHTANbHbIE METOAB! H3Y4eHHs BEIIECTB M HX MPEBPAlICHHH: NPOBEACHHE,
nabmoeHne W ONMCAHHE [IEMOHCTPAIMOHHBIX OIBITOB: IOpPEeHHE CIHMPTOB, KauCCTBCHHBIC
peaKki{ OJHOATOMHBIX CHUPTOB (OKHCICHHE 3TaHONA OKCHIOM menu(Il)), MHOTOaTOMHBIX
CIUPTOB (B3aMMOACHCTBHE TIIIMIEPUHA C THIPOKCHIIOM meau(Il)), anpmaerunoB (OKUCIEHHE
avMuauHBIM pactBopoM okcra cepedpa(l) i ruapoxcunom menu(ll), B3aumoselicTBrE Kpaxmania
¢ HOZIOM), TIPOBEJIEHHE IPAKTUUECKOIT paboTHI: CBOMCTBA PACTBOPA YKCYCHOH KHC/IOTEI.

Pacu€rHble 3a1a4H.

BoluuciieHnss N0 YPAaBHEHWIO XUMU4eckoil peaxkuuu (Maccel, 00BEMa, KOJIMYECTBA
HCXOIHOTO BEIeCTBA MIH MPOJIYKTa PEaKIHHy [10 H3BECTHBIM Macce, 00BEMY, KOJIIMYECTBY OHOTO
13 MCXOIHBIX BEIIECTB HITH MPOILYKTOB PEaKIHH).

A30TCOIEpKAIINE OpraHHYeCKHe COeTMHCHHUS.

AMMHOKHCIIOTHE KaK aM(OTepHbIe OpraHnyeckue coeunenus. Gusnueckue 1 XUMHIECKHUE
CBOWCTBA aMHHOKHCIOT (Ha NpuMepe TiIMIMHA). bronoruveckoe 3HAUEHHWE AMHHOKHCIIOT.
[lentuasl.

Besky Kak TPHPOAHBIE BHICOKOMOJNEKYIApHbIe coenuHeHus. [lepBuviHas, BTOpHYHAS H
TpeTHYHAs CTPYKTypa OeikoB. XuMHueckue CBoHcTBa OENKOB: TIHMAPOJIH3, JIeHATYpalus,
Ka4eCTBEHHbIE peakiuy Ha Oenku.

DKCIIEPHMEHTANBHBIE METObl H3ydeHHs BEIIECTB W WX IpPEBPalleHHI: HaOTIo/IeHne |
OMMCAHWE JEMOHCTPALMOHHBIX OIBITOB: JeHaTypamus OelKOB MPH HArpEBAHUH, LBCTHBIC
peakiuyu OesKoB.

BricokoMO/IeKY ISIpHbIE COeAHHEHHS

OCHOBHBIE TMOHSTHS XHMMHUH BBICOKOMOJIEKYTISPHBIX COEIMHEHHH: MOHOMED, IIOJIMMED,
CTPYKTYPHOE 3BEHO, CTEeNeHb MOIMMEPH3ALMH, CPe/HAs MONEKYJsSpHAs Macca. OcHOBHBIE
METOJIbI CHHTE3a BBICOKOMOJIEKYJIIPHEIX COeJIMHEHNH — MOMMMEPU3aLIHs U ITOJIMKOHICHCAlNA.

DKCIEepHMEHTATBHEIE METO/(bl U3YHIeHHs BEIIECTB M HX NPEBPAIlCHHI: 03HAKOMIICHHE C
00pa3iamMu IPUPOIHBIX H HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KaY1yKOB.

MesKIpe IMETHBIE CBSA3H.

Peanusaius MEKIPEIMETHBIX CBs3ell IpH M3ydeHHH opranmvieckoil xumun B 10 kiracce
OCYIIECTBIAETCS Yepe3 HCIONb30BAHHE KaK OOMIMX EeCTECTBCHHO-HAYTHBIX MOHATHH, TaKk H
[TOHSTHIA, SBJISIONIMXCS CHCTEMHBIMHE TS OT/IEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO HHUKJIA.



O6mme ecTecTBeHHO-HAyUHbIe TMOHATHSA: SBJICHHE, HaydHbIM (akrt, THIOTe3a, 3aKOH,
TeopHsi, AHATHM3, CHHTe3, -KiacCHQHKAIMS, NEPHONMIHOCTh, HAOMOACHHE, HM3MEPEHHE,
9KCIEPHMEHT, MOIETHPOBaHHE.

dusKKa: MaTepHs, SHEPTHs, Macca, aToM, NEKTPOH, MOJIEKY/Ia, SHEPreTHIECKHH yPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHUE BEIECTBA, YU3MIECKHUE BETHIHHDI M €IMHULIEL X
H3MEPEHHH.

Buonorus: KieTka, opraumaM, 6mocdepa, oOMEH BElIECTB B OpraHusme, (OTOCHHTES,
GHONOTHYECKH aKTHBHEIE BemecTBa (6e/Ku, yrIeBOIbl, JKHUPBI, GEPMEHTHI).

I'eorpadms: MUHEpAJILI, FTOPHBIE OPO/IbI, TOJE3HbIE HCKOTIAEMBIE, TOILIHBO, PECYPCLL.

TeXHOIOTUs: MHIIEBEIE IPOAYKTEI, OCHOBBI PAIllHOHAIBLHOIO IIHTAHUS, MOIOIINE CPEICTRA,
NeKapcTBEHHBIE M KOCMETHYECKHE TIpenaparhl, MaTepuaibl U3 HCKYCCTBEHHBIX M CHHTETHHECKHX
BOJIOKOH.

Teopernvueckne 0CHOBBI XUMHH

XuMmudeckuii 1eMeHT. AToM. SIpo aroma, W30TONEL ONEKTpoHHas 000/104Ka.
HEpreTHYeCKHe YPOBHH, NOAYPOBHH. ATOMHEIE OpOHUTANH, S-, P-, d- ICMEHTSI. OcobGeHnocTr
pacIpesieieHus 3JIeKTPOHOB 110 OPOMTANAM B aTOMax 53/IEMCHTOB IIEPBBIX HETBIPEX NEPHO/OB.
DneKTpoHHask KOH(HIypalys aTOMOB.

[lepronuueckuit 3axoH H Ilepuojuyeckas CHCTEMa XHMHYECKHX O3JIEMCHTOB . H.
Menzmeneepa. Cps3p TepHoanyeckoro 3akoHa u IlepHoauuecKkoil CHCTEMbl XHMHYECKHUX
snementos JI. V1. MenjeneeBa ¢ COBPEMEHHOH TEOpHEH CTPOECHHS aTOMOB. 3aKOHOMEPHOCTH
H3MEHEeHHS CBOMCTB XMMHUYECKHX 3IEMEHTOB U 00pa3syeMbIX UMH MTPOCTHIX U CIIOMKHBIX BEILCCTB
10 IPyINaM U IMeprojiaM. 3HaueHHe NePHOIMYECKOro 3aK0HA B Pa3BUTHH HAYKH.

Crpoenue BeuecTBa. XuMHYecKas CBf3b. BuIBl XHMHYCCKOH CBA3M (KoBaneHTHAasN
HeMoJsIpHAs M TOJApHAs, WOHHAS, MeTaindeckas). Mexanusmbl 00pasoBaHHs KOBalIEHTHOH
XUMUUECKON CBA3M (OOMEHHBIH ¥ JOHOPHO-aKIENTOPHEIT). BonopojHas cBs3b. BaleHTHOCTD.
INEKTPOOTPHIATEbHOCTD. CTeneHb OKUCIeHHs. VIOHbI: KATHOHBI ¥ aHHOHBI.

BerecTBa MOJEKYJIAPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH MOCTOSHCTBA COCTaBa
BemecTBa. THIBI KPHCTALUIMYECKHX PEIIETOK. 3aBHCHMOCTh CBOMCTBA BEIIECTB OT THIA
KPHCTAUTHYECKOH PEMIETKH.

[ToHsiTHE O JAUCTIEPCHBIX cucTeMax. VICTHHHBIE H KOJUIOMIHEIE pacTBOpbl. Maccosas 10115
BEIIECTBA B pacTBOPE.

Knaccudukarus HeopraHi4ecKux coetuHenni. HoMeHnkaTypa HeopraHM4eCcKiX BEIIECTB.
[eHeTHUECKAs CBA3b HEOPraHUYECKHUX BEIECTB, IPUHAIEKAIINX K PAa3THIHBIM KJlaccaM.

XuMudeckass peaknus. Knaccudukauus XMMHYECKHX Ppeaklui B HEOPraHu4eckod H
OpPraHuYecKOl XUMHH. 3aKOH COXPaHEHMS MacChl BEIICCTB, 3aKOH COXPAaHCHHUA W IPEBPALICHU
SHEPrHHU IPH XUMHYECKHX PeaKlHsX.

CKOpOCTh DEaKIWH, €€ 3aBHCHMOCTb OT pa3inMuHbpIX (pakTopoB. OOpaTHMBIE PEAKLMH.
Xumuueckoe paBHopecne. DakTOPEI, BAMAKONIME HA COCTOSHUE XHMHYECKOrO PAaBHOBECHS.
[Tpuniun Jle [larense.

DnextponuTudeckas auccounanus. CumpHee M cnabble 371eKTponuThl. Cpera BOMHBIX
pacTBOPOB BEILECTB: KUCIIas, HEHTpallbHas, [eI0THas.

OKHMCITUTEIBHO-BOCCTAHOBHTEbHEIE PEAKIHH.

DKCIepUMEHTAILHBIE METOJbl M3YYEHHS BEIECTB W HX MPEBPAIICHHH: JEMOHCTPALMA
rabmun «[lepronnueckas cucrema XuMmmdeckux snmementoB J[. M. Menzeneesa», u3ydeHHe
MOJeNeH KPUCTAUTMYECKHX pPEIETOK, HaOMIONeHHe W ONHMCaHHe [EMOHCTPAMOHHBIX H
nabopaToOpHBIX OIBITOB (pa3IoXKeHHe IMEPOKCHIa BOXOPOAA B IIPUCYTCTBHH KaTalu3aTopa,
ONpeJIeNIeHHe CpeIbl PACTBOPOB BEHIECTB C MOMOIIBIO YHHBEPCATHHOTO HHIMKATOPA, PeaKiHH
HOHHOrO 0OMeHa), TMPOBEAEHHe NPAKTH4ecKoil paGoTel «BimsHue pasiuyHbIX (aKTOpOB Ha
CKOPOCTh XUMHUECKOH PeaKIHm.

Pacuétnepie 3a1a9u.

PacuéThl M0 YpaBHEHHAM XUMHYECKHX PEAKIHil, B TOM YHCIIe TEPMOXUMHYCCKHE PaCUETEI,
pacuéThl ¢ UCIOTB30BAHUEM MTOHATHS «MaccoBas J0JIs BEIIECTBAY.



Heoprannveckasi XuMHs

Hemerawist. TTonoxkenue HeMeTannos B [leproanuecKolt CHCTeME XMMHIECKHX JIEMCHTOB
JI. . MenneneeBa ¥ OCOOEHHOCTH CTPOCHHS aTOMOB. duzpyecKkue CBOICTBA HEMETAIOB.
AnIoTpOnHs HEMETAILIOB (Ha IPUMEpPE KHUCIOPOAa, CepEL, docdopa u yriaepozaa).

XUMHUYECcKHe CBONMCTBA BAXHEHIIHX HEMETATIOB (rasioreHoB, Cephl, a30Ta, dbocdopa,
yriiepoia i KPEMHHS) H MX COe/HHEHHUH (OKCHI0B, KHCIIOPOJACOIEPIKAIINX KHCIIOT, BOLOPOAHBIX
COeIHHEHHI).

[TpuMeHeHHe BOKHEHIINX HEMETAILIOB U MX COeIMHEHHH.

Metautss., [Tonoxkenue Metanios B [lepuoandeckoil cucTeMe XUMUICCKIX 3EMEHTOB .
1. Menneneesa. Oco0eHHOCTH CTPOSHHS 3JIEKTPOHHBIX oboiouek aroMoB MerauioB. Obume
¢usudecKue CBOHCTBA MCTAJLIOB. CuUIaBsl METAIOB. DJIEKTPOXHMHUYECKHH Psil HAIpsKEHMH
MEeTaJLIOB.

XyMHUUECKHe CBONMCTBA BaAXKHEHIINX METAIOB (maTpuit, Kaaui, KajplMil, Martui,
AJFOMUHMH, [AHK, XPOM, XKENe30, Me/Ib) M MX COe/IMHCHHI.

O6mue criocobs! MOTydeH s MeTaIoB. [IpuMeneHne METAIOB B OBITY H TEXHHKE.

JKCIIEPUMEHTAIBHEIE METO/Ibl HM3Y4YCHHs BEIIECTB M HX MpeBpalleHuii: H3yueHne
KOJLTEKITHH «MeTaLIbl ¥ CIUTaBEI», 00pasLioB HEMETA/LIOB, PEIIEHHE IKCIIEPIMCHTATLHEIX 3a/1at,
HAGIIOEHNe M OIMCAHHE NEMOHCTPAIIHOHHBIX H J1a0OPaTOPHBIX OIBITOB (B3aMMOIEHCTBHE
IM/IPOKCHA ATIOMHHHUSL C PACTBOPAMH KUCJIOT M Hiej04eit, KaueCTBEHHbIE PEAKIIHH Ha KaTHOHBI
METaJJIOB).

PacuérHble 3a/1a4H. :

PacuéTsl MACCH BEIIECTBA HITH 00BEMA ra30B 10 H3BECTHOMY KOJIHYECTBY BEIICCTBA, MACCe
WM 00BEMY OJIHOTO H3 YYACTBYHOIIMX B PEAKIIH BEIICCTB, pac4&Tel Macchl (00BEMa, KOJIMYECTBA
BeleCTBAa) MPOAYKTOB PEAKIIHH, CIIH OJHO H3 BEIIECTB HMECT IIPHMECH.



