Xumus (0a30Bblil YPOBEHB).

[Io yueObHomy mutany Ilkonel mpeamer «XuUMHs» Ha YpPOBHE CPEIHETO
oOmrero oOpazoBaHus (IIpU U3YYEHHUH MpeaMeTa Ha 0a30BOM YPOBHE) M3y4yaeTcs B
00béme 136 vacos.

Pacnpenenenue 4acos, peaHa3sHAYEHHbBIX HA U3y4YeHUE Kypca Xxumuu B 10-
11 xmaccax, OCyHIECTBISETCS B COOTBETCTBUU C (DelepalibHbIM TOCYJapPCTBEHHBIM
00pa3zoBaTEIbHBIM CTaHIAPTOM:

10 xmacc: 68 yacoB (Mo 2 4aca B HEJIEIIO),

11 xmacc: 68 yacoB (Mo 2 yaca B HEJIEIIO).

INJIAHUPYEMBIE PE3YJIBTATDI

IIpeameTHbIE pe3yJIbTATHI:
BoinyckHuK HA 6230BOM YPOBHE HAYUMTCH:

® pacKpblBaTh Ha MpPUMEpPax pOJIb XUMUU B (HOPMUPOBAHUU COBPEMEHHOMU
HAay4YHOU KapTUHBI MUpa U B MPAKTHYECKOM AEATETbHOCTU YEIOBEKA, B3aUMOCBS3h
MEXKly XUMUEH U TPYTUMH €CTECTBEHHBIMU HAyKaMHU;

® WUIIOCTPUPOBATH HA NPUMEpPax CTAHOBIECHHE M JBOJIIOLUIO OPTaHHUYECKOMN
XUMUHU KaK HAYKW Ha Pa3IMYHBIX UICTOPUUECKUX ITANax €€ pa3BUTHS;

® YCTaHaBIMBATh NPUYUHHO-CIICICTBEHHBIE CBS3U MEXKAY CTPOCHHUEM aTOMOB
XUMUYECKUX JJIEMEHTOB U MEPUOJIUYECKUM HM3MEHEHUEM CBOMCTB XHUMHYECKUX
AJIEMEHTOB M HUX COEJUHEHHI B COOTBETCTBUHM C TMOJOKEHUEM XHUMHYECKUX
AJIEMEHTOB B MEPHOIUUECKOIN CUCTEME;

® aHAIM3UPOBATh COCTAB, CTPOCHUE M CBOMCTBA BEIIECTB, MPUMEHSS MOJI0KEHUS
OCHOBHBIX XUMUYECKUX TEOPHUM: XUMUUECKOTO CTPOCHUSI OPTaHUUYECKUX COCTUHEHUI
AM. bytnepoBa, CTpOe€HHS aTroma, XUMHYECKOM CBS3HM, JJIEKTPOJIUTHYECKOUN
JUCCOIMAIIMY KUCIOT U OCHOBAaHUM; yCTAHABIMBATh MPUYMHHO-CIICICTBEHHBIE CBS3U
MEK]ly CBOMCTBaMU BEILIECTBA U €r0 COCTABOM, U CTPOCHUEM;

® [IPUMEHSTH MPaBWIA CUCTEMATHUYECKON MEXKIYHApOAHOM HOMEHKJIATYPhI Kak
CpeACTBa pa3IuyeHUs U UACHTU(UKAIIMK BEIIECTB 110 UX COCTaBY U CTPOCHHUIO;

® COCTaBIATh MOJEKYJSIPHBIE U CTPYKTypHble (OPMYJIbI HEOPraHUYECKUX U
OpraHUYECKUX BEHIECTB KaK HOcuTenaed uH(OpManuu O CTPOCHUHU BEIIECTBA, €ro
CBOMCTBaX U MPUHAJICKHOCTHU K OMPEJIEIEHHOMY KJIACCY COSMHEHMUIA;

e OOBICHATH NPUPOJY U CHOCOOBI OOpa3oBaHUs XHUMHYECKOM  CBSI3U:
KOBQJICHTHOU (MOJSPHOM, HEMOJSPHOM), HOHHOM, METAJNIMUYE€CKOM, BOJIOPOJIHON — C
LETBIO ONPEeIeTICHUs] XUMUYECKOM aKTUBHOCTH BEIIECTB;

® XapakTepu3OBaTh 3aKOHOMEPHOCTHM B U3MEHEHHHM XUMHUYECKUX CBOWCTB
MPOCTHIX BEILIECTB, BOJOPOIHBIX COCTUHEHUH, BBICIIIUX OKCUOB U THAPOKCHUIOB;

® [IPUBOJUTH MPUMEPHl XUMHUECKUX PEAKIUN, PACKPBHIBAIOIINX XapaKTepHbIE
XUMUYECKUE CBOMCTBA HEOPTraHMYECKUX U OPraHUYECKUX BEIECTB H3YyUECHHBIX
KJIACCOB C IEJIbIO0 UX UJAECHTUPUKAIINYU U 00BSICHEHUS 00JaCTH IPUMEHEHUS;



® YCTaHAaBJIMBaTh 3aBHUCUMOCTb CKOPOCTH XHMHUYECKOW pEaKlIUH U CMEIICHUS
XUMUYECKOTO PAaBHOBECHS OT Pa3NUYHBIX (PAKTOPOB C LEJIbI0 ONpPEACIICHUS
ONTUMAJBHBIX YCIOBUM NPOTEKAHUS XUMUYECKUX MTPOIIECCOB;

® YCTaHABIIMBaTh T'€HETUYECKYIO CBSI3b MEXJY KJlacCaMUd HEOPTraHHUYECKUX U
OpPraHUYeCKUX BEIIECTB [JIi OOOCHOBAaHUS MPUHIUNHAIBHON BO3MOXKHOCTH
MOJYYECHHUS] HEOPTaHUYECKUX U OPraHMYECKHX COCIUHEHUN 3aJaHHOTO COCTaBa U
CTPOCHUS;

® ONpeAeNsITh XapaKTep Cpellbl B pe3ysibTaTe THUAPOJIM3a HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB U MPUBOAUTH IPUMEPHI THAPOIN3a BEIIECTB B TOBCEIHEBHOM
KU3HU YEJIOBEKA;

® [IPUBOJUTH MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN B MPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEAEATEIbHOCTU OPTaHU3MOB;

e O00OCHOBBIBaTH  MPAKTHYECKOE  UCIIOIb30BAHUE  HEOPraHMYECKUX U
OpraHUYECKUX BEUIECTB U X PEAKIIUN B MPOMBIIIIECHHOCTH U OBITY;

® [POBOAUTH PAaCyEThl HA OCHOBE XMMHUYECKUX (HOPMYIJ U ypaBHEHUM peaKIMii:
HaxXO0XJICHUE MOJICKYJISIPHOU (POPMYJIbI OPraHUYECKOro BEIIECTBA MO €ro IIOTHOCTU
U MACCOBBIM JOJISIM JJIEMEHTOB, BXOJAIIUX B €ro COCTaB, WIM MO MPOAYyKTam
CrOpaHHusl; pacueTbl MacCOBOM JOJU (Macchl) XMMHUYECKOTO COCIMHEHUS B CMECH;
pacueThl Macchl (00bEeMa, KOJTUYECTBA BEIECTBA) MPOAYKTOB PEAKIMHU, €CJIM OJHO U3
BEILIECTB JJaHO B U30BITKE (MMEET MPUMECH); PaCYEThl MACCOBOM MJIM OOBEMHOU 10U
BBIX0/1a MMPOJYKTa PEAKIIUU OT TEOPETUUECKU BO3MOXKHOTO;

® UCIOJH30BaTh METOJIbI HAYYHOTO MO3HAHUS: aHallu3, CUHTE3, MOACIHPOBAHUE
XUMUYECKUX TPOILIECCOB U SBJICHUU — MPHU PEIICHUU Yy4EOHO-HCCIIEI0OBATEIbCKUX
3a/1a4 M0 U3YUYEHUIO CBOMCTB, CIOCOOOB MOJYYEHHUS U PACIIO3HABAHUS OPTaHUYECKUX
BEILIECTB BJIAJIETh MpaBWIAMHU O€30MacHOTO OOpalieHuss C €IKUMHU, TOPIOYUMHU U
TOKCUYHBIMH BEIIECTBAMU, CPEJACTBAMU OBITOBON XUMUU;

® KPUTHYECKH OIICHMBATh W MHTEPHPETHPOBATH XUMHUUECKYIO HH(OpMAIIUIO,
collepKalllylocsi B COOOILIEHUSAX CPEICTB MAacCcOBOM HMH(pOpMaluH, pecypcax
NHtepHeTa, HAYYHO-MIOMYJISIPHBIX CTAThsIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOMU
KOPPEKTHOCTH B IEJSAX BBISIBJICHUS OIIMOOYHBIX CYXACHUH U (PopMHUpOBaHUS
COOCTBECHHOM MO3UIINH;

Boinycknuk noayuum 603mo0xcHOCHb HAYUUMbCA:

e (GopMyIMpOBaTh  IENb  WCCICAOBAaHWSA,  BBIABUTATH W IPOBEPSTH
HKCIIEPUMEHTAILHO THIOTE3bl O XUMHUYECKHX CBOMCTBAaX BEIIECTB Ha OCHOBE WX
cocTaBa W CTPOCHUS, HMX CIIOCOOHOCTH BCTYMaTh B XHMHYECKHE PEAKIUH, O
XapaKTepe U MPOIyKTaxX Pa3IMIHbIX XUMUYIECKUAX PEaKIUH;

® CaMOCTOATENTHHO TUTAHWPOBATH W TMPOBOJWTh XUMHUYECKHE IKCIICPUMEHTHI C
coOmoieHueM TMpaBwi Oe30macHOM paboOThl € BEHIECTBAaMH M J1aOOPATOPHBIM
o0opynoBaHUEM;

® XapaKTepU30BaTh POJIb a30TOCOCPKANIUX TETEPOIUKINIECKUX COSTUHEHUN U
HYKJICMHOBBIX KHCIIOT KaK BAXKHEUIINX OMOJIOTUYECKH aKTUBHBIX BEIIIECTB;



® [POTHO3UPOBATH BO3MOKHOCTb IPOTEKAHUS OKHCIIUTETBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUH, JISKAIIUX B OCHOBE IPUPOJIHBIX U TMPOU3BOICTBECHHBIX
MIPOIIECCOB.

JInYHOCTHBIE  Ppe3yJbTAThl OCBOCHMS  OCHOBHOM  00pa3oBaTesbHOMU

MPOTPAMMBI:

e OpHEHTAlUsd O0y4YaroUIUMXCs Ha JOCTH)KEHUE JIMYHOTO CYUACThS, peaM3allUi0
MO3UTHUBHBIX KU3HCHHBIX MEPCIICKTUB, HHUIIMATHBHOCTH, KPEATUBHOCTH, TOTOBHOCTH
U CIIOCOOHOCTh K JIMYHOCTHOMY CaMOONPEACIICHUIO, CIIOCOOHOCTh CTAaBUTh IEIU U
CTPOUTH KU3HCHHBIC TIIAHbL;

® TOTOBHOCTb U CIIOCOOHOCTH OOECHEYUTh ce0e U CBOMM OJM3KUM JIOCTOMHYIO
KU3Hb B MIPOIECCE CAMOCTOATEIbHOM, TBOPUECKOM M OTBETCTBEHHOU JIEITEIIbHOCTH;

® TOTOBHOCTh U CHOCOOHOCTh OOYYalOMIMXCS K OTCTAaWBAaHUIO JUYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHUSI, TOTOBHOCTh M CHOCOOHOCTH BBIpaOATHIBAThH
COOCTBEHHYIO TMO3UIMIO M0 OTHOIIEHUIO K OOIIECTBEHHO-MIOJUTUYECKUM COOBITUSAM
MPOIILIOrO U HACTOSIIET0 HA OCHOBE OCO3HAHUS M OCMBICICHUS] HCTOPUH, TyXOBHBIX
LEHHOCTEW U TOCTUKEHUI HAIIEH CTPAHBI;

® MPUHATHE U pean3alns [EHHOCTEH 3J0pOBOT0 U O€30MacHOro oopasa KU3HH,
OepexHOoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY
(hbU3MYECKOMY U MCUXOJIOTUYECKOMY 37I0POBbIO;

® HEenpuWATHE BPEAHBIX TPUBBIUEK: KyPEHHs, YIOTPEOJEHUS  aJKOTOJs,
HapKOTHUKOB.

® HPaBCTBEHHOE CO3HAHHE W  T[OBEJACHHE HAa  OCHOBE  YCBOCHHS
0O0llleueTIOBEYECKUX IIEHHOCTEH, TOJIEPAHTHOIO CO3HAHUSI U TOBEACHUSA B
MOJUKYJITYPHOM MHUpPE, TOTOBHOCTH U CIOCOOHOCTHM BECTH AUAIOT C JPYyTHUMU
JTIObMH, JIOCTUTaTh B HEM B3aMMOIOHUMAHUS, HAXOIUTh OOIIME MeNH U
COTPYAHHUYATH TSI KX JOCTIKCHUS,

® CIIOCOOHOCTH K COMEPEKUBAHUIO U (HOPMUPOBAHUE O3UTUBHOTO OTHOIIEHUS K
JIOJSIM, B TOM YHCJIE€ K JIMIIAM C OTPAaHUYCHHBIMH BO3MOXXHOCTSMH 370POBBS |
MHBaJIUAaM; OepeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K (PU3UUECKOMY
U TICUXOJIOTUYECKOMY 3JI0POBBIO JIPYTHX JIIOJIE, yYMEHHUE OKa3bIBaTh IEPBYIO
MTOMOIIIb;

e (opMUpoBaHHE BBIPAXKEHHON B IMOBEICHUM HPABCTBEHHON MO3UIIMH, B TOM
YuCJe CIOCOOHOCTU K CO3HATEIbHOMY BBIOOpPY A00pa, HPAaBCTBEHHOTO CO3HAHUS U
MOBEJICHUSI HA OCHOBE YCBOCHHSI OOIIECUYETOBEYECKUX I[EHHOCTEW U HPABCTBEHHBIX
YyBCTB (YECTH, J0JITa, CIPABEITMBOCTH, MIJIOCEPIUS U JPYKEITI00US);

® pa3BUTUE KOMIIETCHIIMI COTPYJHHUYECTBA CO CBEPCTHHKAMH, JI€TbMU
MJIQJIIIET0 BO3pacTa, B3pPOCIBIMH B 00pa30BaTENIbHOM, OOIIECTBEHHO IIOJIE3HOM,
y4eOHO-HCCIIeI0BATEIHCKON, TPOCKTHON U JPYTUX BUJIaX AEATEILHOCTH.

® MHPOBO33PEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH,
3HQYMMOCTH HAyKH, TOTOBHOCTh K HAy4YHO-TE€XHUYECKOMY TBOPYECTBY, BJIaJICHUE
JOCTOBEpPHON MHpOpMAIMEe O MEPEeNIOBBIX JOCTHKEHUSAX M OTKPBITUSX MUPOBOU U
OTEUYECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUAX 00 YCTPOHCTBE
MHUpa U 00IIEeCTBa;



® TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO,
Ha TPOTSDKCHWHM BCEW JKW3HHW; CO3HATEIHLHOE OTHOIIECHHUE K HENMPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBUIO YCHEIIHOW NpodecCHoHaTIbHOM U  OOIIECTBEHHOM
TeSTENHHOCTH;

® DKOJIOTHYECKas KyJIbTypa, OepeXHOE OTHOIICHHSI K POTHOU 3eMIIe, PUPOTHBIM
oorarctBaM Poccun W Mmpa; MOHWMAaHWE BIHSHHS COIMATBHO-DPKOHOMHYECKUX
MPOIIECCOB HA COCTOSHUE TPHUPOJHONW M COIMATBLHOW Cpebl, OTBETCTBEHHOCTHh 3a
COCTOSIHHE  TPUPOTHBIX  PECypCcoOB;  yMEHHUS W  HaBBIKH  Pa3yMHOTO
MPUPOIOTIOIH30BAHMSI, HETEPITUMOE OTHOIICHUE K JCHCTBUSAM, TMPHHOCSIIAM BpeE]
AKOJIOTUH; TPUOOPETEHHUE OIBITAa KOJIOTO-HATIPABICHHON JEATEILHOCTH,

® OCTETHYECKOE OTHOMIEHHWS K MHPY, TOTOBHOCTh K 3CTETHYECKOMY
00yCTpOICTBY COOCTBEHHOTO ObITA.

® TIOTPEOHOCTh TPYAWUTHCS, YBAXKEHHWE K TPYAy M JOASIM TPyAa, TPYIOBBIM
TOCTIDKEHUSIM, JTOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIICHUE K
Pa3HBIM BHJIaM TPYIOBOU NESATEILHOCTH;

® TOTOBHOCTh K CaMOOOCTY>KMBaHHWIO, BKJIIOYas OOyYCHHE W BBIIIOJTHCHHE
NOMAIITHUX 00SI3aHHOCTEM.

MeTanpenMeTHme pe3yabTaTbl OCBOCHUS ITPOTrpaMMBI 110 XUMHUHU:

VY yuammuxcs 0yyT chopMUPOBAHbI YHUBEPCAIbHbLE YUeOHble 0eliCEU:
— pezynamueHole:
® CaMOCTOATENIbHO OMNPEACNSITh IIeH, 3aJaBaTh MapaMmMeTpbl U KPUTEPUH, IO
KOTOPBIM MOXHO OMPEIEIUTh, YTO LIEJIb TOCTUTHYTA;
® OIICHUBAaTh BO3MOKHBIE TOCJIEACTBUS JOCTH)KEHUS IOCTaBJICHHOW IEIU B
NeATeNbHOCTU, COOCTBEHHOM KU3HU U KU3HU OKPYKAIOIIKUX JIFO/IeH, OCHOBBIBAsCHh Ha
COOOpaXEHUSIX STUKU U MOPAJIH;
e craBuUTh U (GOPMYJIHUPOBATH COOCTBEHHBIE 3ajJauyd B 0Opa3oBaTEIbHOMN
NEATeNbHOCTU U )KU3HEHHBIX CUTYaIUsX;
® OIICHUBATh PECYPChI, B TOM YKCJI€ BpEMsl U JIpyTHe HEMaTepUallbHbIE PECYPCHI,
HEO0OXOIUMBbIE JJIsl JOCTHXKEHUS TOCTABJIICHHOM 11eJ1H;
e BbIOMpaTh MyTh JOCTHXKEHUS LENH, IJIAaHUPOBATh PEIIEHUE MOCTABICHHBIX
3a/1a4, ONTUMU3UPYS MaTepualibHbIe U HeMaTepHUalbHbIE 3aTPAThI;
® OpraHu3oBbIBaTh A(PPEKTUBHBIA TOUCK PECYpCOB, HEOOXOMUMBIX ISt
JTOCTUKEHUS MOCTABICHHOM 11e/H;
® CONOCTAaBIATH MOJYYEHHBIN PE3yJbTaT ACSITEILHOCTU C MOCTABICHHOMN 3apaHee
LETBIO.

— no3HaeameJibHble:

® KPUTHYECKA OLEHHBATb M UHTEPHPETUPOBATH HHPOPMAILUIO C Pa3HBIX
MO3UIMH, pacrno3HaBaTh MU (UKCUPOBATH MPOTUBOpPEUUS B UH(DOPMAIIMOHHBIX
HWCTOYHUKAX;



® CHOJIb30BaTh  PA3JIUYHBIE  MOJEIBHO-CXEMATUYECKUE  CpElICTBA IS
MPEJICTABJICHNS CYIIECTBEHHBIX CBSI3€M M OTHOILICHUH, a TaKXe€ HIPOTUBOPEYHUH,
BBISIBJICHHBIX B HTH()OPMALIMOHHBIX UCTOYHUKAX;

® BBIXOJHTH 32 PAMKHU YUEOHOTO MpeIMeTa U OCYIIECTBIISITh 1IeJICHAPaBICHHbIN
MOMCK BO3MOKHOCTEH JIJIs1 IIUPOKOTO MEePEeHOca CPECTB U CIIOCOOOB ACHCTBUS;

® MEHATH U YAEPKUBATh Pa3HbIE MTO3UIMH B TO3HABATEIBLHOU JIESITEIbHOCTH.

— KOMMYHUKAMUGHBbLE:

® OCYHICCTBIIATH JEIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHHKAMHU, TaK M CO
B3pOCIBIMH (KaK BHYTpPH 00pa3oBaTeNbHON OpraHM3aIliy, TaK W 3a ee Mpereamu),
moa0upaTh TApTHEPOB IS JEIOBOM KOMMYHHUKAIIMM WCXOAS W3 COOOpaKeHHMA
PE3yIBTATUBHOCTH B3aUMOJICHCTBUS, & HE JIMYHBIX CUMITATHIA;

® TIpH OCYIIECTBICHWU TPYIIOBON pabOTHl OBITh KaK PYKOBOIUTEIEM, TaK H
YJICHOM KOMAaHJbl B Pa3HBIX poJisIX (Te€HEpaTop UACH, KPUTHUK, WCIOTHUTENb,
BBICTYMAIONINHI, SKCIEPT U T.1.);

® pa3BEepHYTO, JIOTMYHO © TOYHO W3JIaraTb CBOIO TOYKY 3pEHUS C
MCITOJIb30BAHUEM aJICKBATHBIX (YCTHBIX U TUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

® pacro3HaBaTh KOHQIMKTOTCHHBIE CUTYallUHd U MPEJOTBPAATh KOHMIUKTHI 10
WX aKTHBHOW (ha3bl, BRICTPAWBATH JEIOBYI0 M 00pa30BaTEIbHYI0 KOMMYHHUKAIIUIO,
n30erast JTHIHOCTHBIX OT[CHOYHBIX CYKICHHM.

COAEPXKXAHUE
10 xiacc. 68 yacos
Tema 1. «Teopus cmpoenusn opzanuueckux coeounenuity (12 u.)

[Ipenmer opraamyeckoit XxumMuh. OCOOEHHOCTH CTPOCHHUS M  CBOMCTB
OpraHUYECKUX COeJUMHEHMM. 3HaYeHUE W POJib OPraHUYECKON XUMHH B CHUCTEME
€CTEeCTBEHHBIX HAyK B JKU3HM oOmiectBa. KpaTkuil oudepk HCTOPUU pa3BUTHUS
OpPraHUYECKON XUMUU.

OcHOBHBIE TOJIOXKEHUST Teopuu ctpoeHuss A.M. byrtneposa. Ilpeanoceuiku
co3nanusi Tteopuu. [lpencraBieHne O TeOpUHM THUIOB U paauKanoB. Pabotsl A.
Kekyie. Xumuueckoe CTpOCHUE U CBOMCTBA OPraHUYECKHUX BellecTB. M3omepusa Ha
npuMepe OyTaHa u u3o0yTaHa.

DNEeKTpOHHOE O00Jako U opOuTanb, UX (QOpMBI: S U p. DJIEKTPOHHBIE H
ANEeKTpoHHO-Tpaduueckue ¢GopMmylibl  aroMa yrjiepoJa B  HOPMaJIbHOM U
BO30YKJIEHHOM COCTOAHUSX. KOBaJleHTHasi XuMHUYecKas CBs3b, €€ MOJSIPHOCTh U
KpatHOCTh. CpaBHEHHE OOMEHHOIO U JIOHOPHO-AaKIENTOPHOTO MEXaHU3MOB
00pa3oBaHUs KOBAJICHTHOW CBSI3H.

BanenTtHeie cocrosiHusT atoMa yriepoaa. Bwuasl rulOpuauzanuu:  Sp3-
rubpuanzanus (Ha IpuUMepe MOJIEKYJIbl MeTaHa), Sp2-rubpuau3anus (Ha mpumepe
MOJEKYJIbl OSTUJICHA), Sp-THOpuan3anus (Ha TMPUMEPE MOJIEKYJIbl AaleTUJICHA).
['eomeTpusi MoOJIEKyJl PacCMOTPEHHBIX BEIIECTB M  XapaKTEpPUCTUKA BHUJOB
KOBAJIEHTHOM CBSI3U B HUX.

Knaccudukanuss opraHMYeCKUX COEAMHEHUW MO0 CTPOEHUIO YTIIEPOJIHOTO
CKeJeTa: alMKJINYECKUE (ayiKaHBI, AJIKEHBI, AJKUHBIL, aJIKaJIMEHBb),
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KapOonukIndeckue, (IUKIOAIKaHbl U apeHbl) U TETEPOLMKINYECKUE COCIUHEHUS.
Knaccudukanuss opraHMYeCKUX COCIUHEHHH 10 (QYHKIMOHAIBHBIM TpPYIIIaAM:
CIUPTHI, (PEHOJBI, MPOCThiE 3PUPHI, ANBAECTUIIBI KETOHBI, KapOOHOBBIE KHCIOTHI,
CIOXHbIe 3QUPBI. YTIEBOABL. A30TOCOAEPKAIINE COSTUHEHUS: HUTPOCOCIUHEHMUS,
aMHHBI, aMUHOKHUCIIOTHI.

Homenknatypa tpuBmnanshas u UIOITAK. [lpunmunel oOpa3oBaHusi Ha3BaHUi
opranndeckux coenunenuit no MIOITAK.

Buael nzomepun B OpraHMYeCKOM XMMHUHU: CTPYKTYpHAasi U IPOCTPAHCTBEHHAS.
Pa3HOBUIHOCTH CTPYKTYpHOM H30MEPHUU: H30MEPUA «YTJIEPOJHOTO CKEJIETa,
M30MEPHUS MOJIOKEHUS (KpaTHOU CBSI3U U (QYHKIIMOHAIBHOM TPYyMIIbI), MEXKKIIACCOBAast
n3omepusi. Pa3HOBUAHOCTH MPOCTPAHCTBEHHOW u3oMmepuu. ['eomerpuueckas (1uc-,
TpaHC-) U30MEpHUs Ha MPUMEPE ATIKEHOB M LUKJIOAIKAHOB. OnTHYecKas U30Mepusl Ha
MIPUMEPE AMHUHOKHCIIOT.

Tema 2. «Mexanuszmul opzanuueckux peaxuyuit» (8 u.)

Knaccudukanus peakiuii B OpraHMYeCKOW XUMUU. MeEXaHU3Mbl peakiuii
(oOmas XxapaKTEepPUCTHUKA).

PanukansHble peakiuu 3amenieHus. ['omonutnueckue (paauKaibHbIE) PEaKIUu.
Peakuuu pagukaibHOTO 3aMeleHus (aJIKaHbl), pa3ioxKeHus (KPEKUHT aJKaHOB).

Hyxkneodunbabie peakiiuu 3amelenus. ['ereponutuiyeckre (MOHHbBIE) PEaKIIUU.
Hykneodunsl. HyxkneopunbHoe 3ameinienre B anudaTUueckoM psaay: B
alKuirajsoreHuax, cnuprax. HykneopunbHoe 3amenieHue y KapOOHOBBIX KUCIOT U
UX TIPOU3BOJIHBIX: peakluu d3Tepudukanuu. ['uaponns3 cioxHbeIX 3QUpoB.

DnekTpoPuIbHbBIE peakluy 3aMelleHus. Peakiuy 3aMeneHusi B apoMaTHYeCKOM
psany. [lpaBuia opueHTanuii Ay peakuuil 3nekTpoduibHOro 3amenenus. Biusnue
CTPOCHHSI apOMATUYECKOT0 COCIMHEHUS Ha HAMPABJICHUE PEAKIINI 3aMEIICHUSI.

PanukaneHble peakuuu mnpucoequHeHus. [‘omonutnueckue (paauKaibHbIE)
peakiuu. Peakiuu nprucoeuHeHus (aJIKEHbI, alKaueHb).

HykneodunbHeie peakuuu mnpucoequHeHus. [ereponutuueckue (MOHHBIE)
peakiuu. Hykneodusl.

OnekTpouibHble peakuuu npucoenuHeHus. [lpaBwna opueHTanuit s
peakiui A1eKTpoPUIBHOTO MTPUCOSTUHEHUS.

Peakuuu okuCIIEHUSI OpraHUYECKUX MOJEKYJ. MEXaHU3MBI peakiuii. MexaHusm
peaKIuil OKUCIICHHUS] OPTAHUYECKUX MOJICKYII.

Tema 3. « Yeneeooopoow (arupamuueckue u apomamuvecxkue)y (24 u.)

[Tonsarue 06 yrneBomoponax. [IpupogHbie UCTOYHUKHU YIiieBOAOpoaoB. HedTh
U ee MpoMbIlIUIEHHAs TmepepadoTka. DpaklMOHHAS TEPEeroHKa, TEPMUUECKUU U
KaTaJUTHYEeCKU KpekuHr. [IpupoaHblii ra3, €ro CcocTaB M MOPAKTHYECKOE
ucnoap3oBanue. KameHnnsii yroias. KokcoBaHME KaMEHHOTO YTJIS.

Ankanbl. 'omonoruyeckuii psin 1 obmas ¢opmyna ankaHoB. CTpoeHue
MOJEKYJIbl METaHa W JpyTruxX ajikaHoB. M3oMmepuss u HOMEHKIATypa ajKaHOB.
dusznyeckue MU XUMUYECKHE CBOMCTBA AQJKAaHOB: pPEaKIMU 3aMEIICHUS,TOPEHUE
aJIKaHOB B PA3JIMYHBIX YCIOBUSX, TEPMUUECKOE Pa3I0KEHUE AIKaHOB, N30MEPU3ALIUS
ankaHoB. [Ipumenenue ankaHoB. [IpoMbllieHHBIE CIOCOOBI MOMYUYEHHS: KPEKUHT
aJIKaHOB, (PpaKIMOHHAS TIEPETOHKAa HEPTH.



Ankensl. ['omonornyeckuii psg u  obmas Qgopmyna ankeHoB. CTpoeHue
MOJEKYJIbl STUJIEHA U JPYTrux ajikeHoB. HM3omepuss ajakeHOB: CTPYKTypHas U
npocTpancTBeHHas. Homenknatypa u ¢usnueckue cBoiictBa ankeHoB. [lomydeHue
ATUJICHOBBIX VYIJIEBOJOPOJOB W3 aJIKaHOB, TallOT€HAJIKAaHOB, CHUPTOB. Peakiuu
npucoequHeHust  (TUAPUPOBAHUE, THUAPOTaJIOTCHUPOBAHUE, TaJOT€HUPOBAHUE,
ruAparamnus). Peakuuu OKuUCIEHUsS M MOJUMEpU3alMu ankeHoB. [IpuMenenue
AJIKEHOB Ha OCHOBE MX CBOMCTB.

Pemiennie pacueTHbIX 3a7a4 Ha YCTAaHOBJIECHUE XUMUYECKOU (hOPMYIIbl BellleCTBa
10 MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

Ankunsel. 'omonoruyeckuii  psigq ankuHoB. OOmas ¢opmyna. CrpoeHue
MOJIEKYJIbl alleTHIeHa U ApYrux ankuHoB. M3omepusi ankuHoB. Homenkiarypa
alleTUJICHOBBIX  yrieBoAopoaoB. llomydyenue ankuHOB: KapOUAHBIM  cmocoO.
dusnyeckue CBOWCTBAa alKUHOB. Peakuuu mpuCOEIUHEHUs: TaJOor€HUPOBaHUE,
TUAPUPOBAHUE, TUIpOTAIOreHUpoBaHue, ruapatanusa (peakuuss  Kyuepona).
Tpumepuzanust ankuHoB. Oxkucnenue. [IpuMeHeHne alKUHOB.

Apenbl. benzon kak mnpencraButTedb apeHoB. CTpoeHHE MOJEKYJbl OeH307a,
conpspkeHue nu-cBsizeil. Ilonmyuenue apenoB. ®usmueckue cBoHcTBa OeH30Ia.
Peakuun 31eKkTpoUIBHOTO 3aMElIeHUs] ¢ ydacTheM O€H30Jia: rajJoreHHpOBaHUE,
HUTpOBaHME, ankwinpoBaHue. OpHeHTalus MpU IJIEKTPOPUILHOM 3aMEIICHUMU.
Peakiuun OokoBbIX wemneld ankuiaOeH3o0y0B. CrocoObl monyuyeHus. llpumenenue
O€H30J1a U €ro FOMOJIOTOB.

Pemienne pacueTHbIX 3a7a4 Ha BBIBOJ (POPMyJ OpPraHMYECKUX BEIIECTB IO
MacCCOBBIM JIOJISIM U 10 MPOJAYKTaM CTOpaHMUs.

JdeMoHcTpanuu.

1.OTHoOIIEHNE BEIIECTB K pacTBOpaM MepMaHraHaTa Kajius u OpoMHOM BOJIE.

JlaGopaTopHble ONBITHI.

1.M3roToBieHue Mojieneil alkaHoB U HENPEIEIbHBIX YTIIEBOIOPOIOB

2.B3anmopeicTBrE alkaHOB C OPOMOM.

Tema 4: «Kucnopoocooeprcaujue opzanuueckue coeounenusn) (16 u.)

Cruptsl. CocTaB U ki1accuukamnusi CnupToB (IO XapakTepy yTIIeBOJIOPOIHOTO
pagukalia W 1O aTOMHOCTH), HOMEHKIaTypa. M3omepusi cnupToB (MOJOKEHUE
TUAPOKCUIBHBIX TPYIIN, MEXKKIACCOBas, «YIJIEPOJHOTO cKenera»). dusnueckue
CBOMCTBa CIHUPTOB, HUX TMOJAy4YeHHE. MeXKMONeKysapHas BOAOPOIHAs CBS3b.
XUMUYECKHE CBOWCTBA CHUPTOB, OOYCIOBJIEHHbIE HAJIMYMEM B MOJIEKYJax
TUAPOKCOTPYTIIL: oOpa3zoBaHue AJIKOTOJISATOB, B3aUMOJICHCTBUE c
rajioreHOBOJIOPOJAMU, MEKMOJIEKYJIIpHAsT U BHYTPU MOJICKYJISIpHAs AETHApaTalus,
sTepudUKanusi, OKUCICHHE U JerujapupoBaHue cnuptoB. OCOOEHHOCTH CBOICTB
MHOIOaTOMHBIX cHUpTOB. KadecTBeHHass peakiysi Ha MHOTOATOMHBIE CIHUPTHI.
Baxnelue npeacraBuTeN COUPTOB: METAHO, 3TAHOJ, STUIECHTJINKOIb, TJIUIEPUH.
DU3HUOJIOTUYECKOE JECUCTBUE METAHOJIA U ATAHOJA.

®enonbl. CTpoeHue, HU30MEpHUsi, HOMEHKIATypa (EHOJIOB, HX (UHUYECKHE
CBOMCTBa U MOJy4YyeHUE. XHUMHUYECKHE CBOICTBa (peHonoB. KucinoTHble CBOWCTBA.
B3auMmHoe BiusiHME aTOMOB W TPYINN B MOJEKYJaX OpPraHUYECKUX BEIIECTB Ha
npuMepe ¢denona. [lonukonaencanus ¢enona ¢ dopmanpaeruaoMm. KaduecTtBenHas
peakius Ha penoi. [Ipumenenue penona. MHoroatoMHbie EHOIIBI.



JdeMoHcTpanuu.

1. KauecTBeHHas peakiusi HA MHOTOATOMHBIE CIUPTHI.
2.KauectBenHas peakius Ha Genou (¢ xiopuaom xenesa (I11).
JlabopaTopHbIe ONBITHI.

CBolicTBa MIMIEpUHA.

Anpnerunsl U KeToHbl. Knaccudukaimusi, cTpoeHHE MX MOJIEKYJ, U30Mepus U
HOMeHKaTypa. (OCOOEHHOCTH CTpPOCHHUS KapOOHWIbHOM rpynmbl. dusnueckue
cBOMcTBa (opMaibAeruaa U €ro roMojoroB. XMUMHUYECKHE CBOICTBA alibJIETUIOB,
OoOyCNIOBJIEHHbIE HAJIMYMEM B MOJIEKyJie KapOOHWUJIBLHOM TPYNIbI aTOMOB
(rumpupoBaHMe, OKHUCJIEHHE aMMHUAYHBIMU pacTBOpaMHM OKCHJa cepebpa u
ruapokcuaa meau (I1)). KauecTBeHHbIE peakiiiy Ha aibACTHIbL.

JdeMoHcTpanuu.

1.Peaknus «cepeOpsiHOTO 3epKajiay.

KapOonoBbie kucinotel. CTpoeHue MOJIEKYJd KapOOHOBBIX KHUCIOT U
KapOokcwibHOUM Tpymmbl. Kiaccudukanus u HOMEHKIATypa KapOOHOBBIX KHCIOT.
®dusnyeckue CBOWCTBA KapOOHOBBIX KHUCIOT U UX 3aBUCHUMOCTh OT CTPOCHUS
Monekya. KapOoHOBbIe KUCIOTHI B mpupoje. buonorunueckass pojib KapOOHOBBIX
kucior. OOmmMe CBOHCTBA  HEOPraHMYECKUX U OPraHUYECKUX  KUCIOT
(B3auMoOAEICTBHE C METAJIaMHU, OKCHUJAMHU METAJUIOB, OCHOBAHUSMH, COJISIMU).
Bnusitnue yrieBogopoAHOrO pajgukaia Ha CUIy KapOOHOBOM KuCIOTHL. Peakius
sTepuduKanum, YyclIoBUs €€ TMpoBeneHus. (OIHOOCHOBHBIE U MHOTOOCHOBHBIE,
HempeeabHble KapOOHOBBIE KUCIOTHI. OTAENIbHBIE MPEACTABUTENN KUCIIOT.

JlaGopaTopHble ONBITHI.

CBOMCTBA YKCYCHOM KHCIIOTHI.

CaoiicTBa O€H30MHON KHCIIOTBHI.

Cnoxubie 3pupsl. CTpoeHUE CIOKHBIX 3UPOB, U30MEpHUs (MEXKKIaccoBasi U
«YTJIAEpOJHOTO cKeneTay). HomeHknarypa cinoxHbix 3¢QupoB. I'Maposin3 ClIOXKHBIX
a¢upoB. PaBHOBEeCHEe peakiuu: dTepudUKaIK - TUAPOIIN3a; PAaKTOPhI BIUSIONINE HA
TUAPOIIU3.

Kupsl - cnoxsbie 3(UpPHl TIULEPUHA U KapOOHOBBIX KucIOT. CocTaB u
cTpoeHue Moiekyna xupoB. Kiaccudukanus xupoB. OMbUIEHUE KUPOB, MOTYUCHHE
MbL1a. Mbla, 00BsICHEHHE X MOIOIIUX CBOMCTB. JXKuphl B npupoje. buonornyeckas
(yHKLIHS )KUPOB.

JdeMoHcTpanuu.

[Tonyuenue cioxuoro 3dupa.

Momnocaxapuasl. Ix knaccudukarus. ['ekco3sl u ux npeacraButenu. [nroko3a,
ee (usznueckue CBONCTBa, CTPOCHUE MOJEKYJbl. B3aumoneicTBue ¢ TUAPOKCUIOM
Menu(ll) mpu kKoMHaATHON TemmepaType W HarpeBaHHUM, PEAKIUs «CEepPeOpPSHOTro
3epkanay. Peakuuu OpokeHUs TIIIOKO3bI: CHUPTOBOTO, MOJIOYHOKHUCIIOrO. ['11I0K03a B
npupone. buomornueckas posib TIIOKO3bl. [IpMEHEHHME TIIFOKO3bl Ha OCHOBE €€
cBOMCTB. @DpyKTO3a KaKk H30MEp TIIIOKO3bl. CpaBHEHHE CTPOCHUS MOJIEKYd H

XUMUYECKUX CBOMCTB TIIOKO3bI M (QpYyKTO3bl. DpyKTO3a B TMPUPOAE U €€
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OMoJIOru4YecKas pob.

Hucaxapuasl. Ctpoenue, obmas dopmyna u mnpencraButenu. Caxaposa, e€
CTpO€HHE U Ouojorudeckas poyb. [uaponus aucaxapuaoB. I[IpoMbllieHHOE
MOJIy4YeHHE caxapo3bl U3 MpUpoAgHOro chipbs. [lomucaxapuasl. Ob6mas dopmyna u
MPEJCTABUTENIN: TJIIMKOTEH, Kpaxmal, IeJUIt0103a (CpaBHUTENIbHAS XapaKTePUCTHKA).
Pu3NYECKUE CBOWMCTBA MOJUCAXAPUAOB. XUMHUYECKHE CBOMCTBA MOJMCAXAPHUIIOB.
I'uaponus monucaxapugoB. KauecTBeHHas peakius Ha kpaxmain. [lomucaxapuisl B
MpUpPOJIe, UX OMOJIOTUYECKasi POIb.

JdemoHcTpanum.

B3aumoneiictBue riaoko3bl ¢ rugpokcugoM menu (II) 6e3 HarpeBanus u mpu
HarpeBaHuM.

Peaxnust «cepeOpsiHOTO 3epKajiay TIIIOKO3bI.

Tema 5: «A30mcooeprcauiue opzanuueckue coeounenusn» (10 u.)

Awmunsl. Onpenenenrie aMuHoB. CTpoenne amuHoB. Kiaccudukanusi, uzomepust
U HOMEHKJIATypa aMUHOB. AnndaThyecKue U apoMaTUUYEeCKUE aMHUHBI. AHUIIUH.
[TonmyyeHne aMHHOB: aTKWJIMPOBAHHE aMMHAKa, BOCCTAHOBJIEHUE HUTPOCOCIUHEHUN
(peakmusa 3uauHa). U3NUYECKUE CBOWCTBA aMHUHOB. XMMHYECKHE CBOMCTBA aMHHOB:
B3aMMO/JICCTBUE C KUCIOTaMU U BOJI0M. OCHOBHOCTh aMHHOB. ['OMOJIOrHYECKUN PSiJT
apoOMaTHYECKNX AMUHOB.

AmuHOKUCIOTEI. COCTaB M CTPOEHUE MOJIEKYJ aMHUHOKHUCIOT, H30MEPHHU.
JIBOMICTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB AaMHWHOKHUCJIOT W €€ MPHUYHHBI.
B3aumojeiicTBUe aMUHOKUCIOT C OCHOBAaHMSIMHU, OOpa30BaHHE CIOXKHBIX 3(UPOB.
B3aumoneiictBue  aMMHOKUCIOT C  CWJIbHBIMM  KucinoTamu. OOpa3zoBaHue
BHYTPUMOJIEKYJISIPHBIX COJIeH. Peakinsi mONMKOHIEHCAlMM AMHUHOKHCIIOT.

benku - npupoansie Ouononumepsl. llentunnas cBs3b. [lentuasl. benku.
[lepBuunasi, BTOpUYHasi U TPETUYHAS] CTPYKTYpbl OelaKkoB. XUMHUYECKHE CBOWCTBA
O€JIKOB: TOpEHHE, JeHaTypalus, TUAPOIU3, KaueCTBEHHbIE peakinu. buonornyeckue
¢byukiuu OenkoB. 3HaueHue OenkoB. YeTBepTUUHAasi CTPYKTypa OEIKOB Kak
arperanusi OEIKOBBIX M HEOENIKOBBIX MoOJIeKyl. ['nmobanbHas mpobiieMa OEIKOBOTO
rosioganus U nytu ee pemenus. l[lonarune [JHK u PHK. Ilonstue o nykieorune,
MUPUMUIAHOBBIX U MYPUHOBBIX OCHOBAaHUAX. [lepBUYHAs, BTOpUYHAS U TPETUYHAS
ctpykrypbl JIHK. buomormueckas pons JIHK wm PHK. T'ennas wunxeHepus u
OMOTEXHOJIOTHSI.

JdeMoHcTpanuu.

1.B3aumoeiicTBue aHMIIMHA C COJITHOM KUCJIOTOM M ¢ OpOMHOM BOJIOMN.

2.Jlenarypanus OEIKOB.

JlabopaTopHbIe ONBITHI.

1.1lBeTHBIE peakiuu Ha OEIKHU.

11 kaacc. 68 yacon
Tema 1: «Cmpoenue amomay (6 u)

ATOM — CJI0:KHasi yacTuma. Sapo u 3yeKTpoHHask 000JI0YKa. DIEKTPOHBI,
MPOTOHBI U HEUTPOHBI. MUKpOMUpP U Makpomup. [yannsm yacTuil MUKpOMHUPA.



CocTosiHMe 3JIEKTPOHOB B aroMe. OJJEKTPOHHOE OOJaKo U OpOUTAlIb.
KBanrtoBbie uncna. ®opma opbutaneii (s, p). JHepreTUYECKUEe YPOBHU U MOIYPOBHHU.
CrtpoeHue 3JIEKTPOHHBIX O0O0JIOYEK aTOMOB. DJIEKTPOHHBIE KOH(UTypaluu aTOMOB
sanemenToB. I[lpaBuino [I'yHpma. OnektpoHHo-rpaduueckue GOpMylibl  aTOMOB
AJIEMEHTOB. DJIEKTPOHHAs KiacCU(UKALIMS JIEMEHTOB: §-,p-, d- U f-CeMeiCTBa.

BajeHTHBIE BO3MOKHOCTH aTOMOB XHMHYECKHX 3J1eMEeHTOB. BaneHTHbIe
AJEKTPOHBI. BaleHTHbIE  BO3MOXHOCTH  aTOMOB  XHMHUYECKHUX  3JIEMEHTOB,
00yCIIOBJIEHHBIE YUCIIOM HECIAPEHHBIX 3JIEKTPOHOB B HOPMAJIBLHOM U BO30YKJIEHHOM
cocTossHUSAX. CpaBHEHUE MOHITUN «BAJIEHTHOCTBY U «CTEIIEHb OKUCIICHUS.

Ilepuoagnuecknii 3aKOH W MEPUOAUYECKAS CHCTEMAa XHUMHYECKHUX
aiemenToB JI. U. MenaeneeBa u crpoeHue aroma. [IpeAnocbUIKM OTKPBITHSA
MEePUOANYECKOTO0 3aKOHA: HAKOIUIEHHE (DAKTOIOTUYECKOr0 MaTepuana, padoThl
npemmectBeHHukoB (M. f. bepuenuyca, U. B. Jlebepeitnepa, A. O. lllankyprya, Jx.
A. Hreronennca, JI. 1O. Meiiepa); cbe3n xumukoB B Kapncpya. JIuuHocTHBIE KauecTBa
. 1. Menneneesa.

Otkpeitie JI. WM. MengeneeBbiM NOEPUOJUYECKOTO 3akoHa. Ilepmas
dbopMyIHpOBKa MEPUOJUYECKOTO 3aKoHa. [ Opu3OHTalbHAs, BEPTUKAIbHAS W
JIarOHaJIbHAs MEPUOANYECKUE 3aBUCUMOCTH.

ITepronnueckuii 3akoH U cTpoeHue aroma. M3otonsl. CoBpeMeHHasA TPAKTOBKA
MOHATHUS «XUMHUYECKUU 3neMeHT». Ilepumomuueckas cucrema [[. M. MenneneeBa u
ctpoeHrne aroma. OU3MYECKUI CMBICT MOPSIAKOBOTO HOMEpa AJIEMEHTOB, HOMEPOB
rpynnsl U nepuoga. lIpuuuHBI MU3MEHEHUST METAINIMYECKUX M HEMEeTaUTMYEeCKUX
CBOMCTB 2JIEMEHTOB B IPYyIIax U MEPUOJax, B TOM YHCIEe OOJIBIIUX U CBEPXOOIBIINX.

PacuerHble 3a1a4u

| .Berunciienne MacCoBOM IO XUMHYECKOTO 3JIEMEHTA B COCIMHEHUHU.

2.YcraHoBneHue mpocteiiei ¢GopMmylibl BEMIECTBA MO MAacCOBBIM JIOJISIM
XUMHYECKUX IJIEMEHTOB.

Tema 2. «Cmpoenue eeutecmea. (8 u)

Xumnueckasi cBsi3b. EaumHass npupoaa xuMuuyecko cBsisu. lonnas
XUMUYECKas CBSI3b U MOHHBIE KpUCTAJUTMUECKUEe penieTku. KoBageHTHass Xxumudeckas
CBSI3b U €€ KiaccuuKalus: Mo MexaHusMy o0pa3zoBaHusi (OOMEHHBIM M JOHOPHO-
aKIENTOPHBINA), MO BJIEKTPOOTPUIATEIBLHOCTH (MOJSpHAsE U HENOoJISIpHAas), IO
KpaTHOCTH (OAWHApHasA, JBOWHAs, TpoWHas U mnoiytopHas). [loaspHOCTH CBSI3U U
MOJISIPHOCTh  MOJIEKYJbl. Kpucramindeckue pemeTkd BeImIeCTB € KOBAJIEHTHOM
CBSI3bIO: aTOMHAasi M MOJIEKyJlspHas. Meramnuyeckass XUMUYEcKass CBSI3b U
METAJITUYECKUE KPUCTAITNYECKHUE PEIIETKU.

Envnas npupona XMMUYECKUX CBSA3EH: HOHHAS CBSI3b KAaK MPENEIIbHBIN CIIydaid
KOBQJICHTHOU MOJSPHON CBSI3U; EPEX0]I OJTHOTO BUJIA CBS3U B APYTrOil; pa3HbIe BUJIbI
CBSI3U B OJTHOM BEIIIECTBE U T. .

CaolicTBa KOBAaJIECHTHOM XHUMHYEeCKOH CBSI3H. HacreimaemocTs,
MOJISIPU3YEMOCTb, HAMPABIEHHOCTh. [ '€OMETpHsI MOJIEKYI.

I'nGpuan3anust opouTaNeli M reoMeTpUsi MOJIEKYJ. Sp -THOPUIM3ALMS Y
aIIKAHOB, BOBI, AMMHAKa, a1Ma3a; SP -THOPHAM3AIIS Y COCAUHEHNI Gopa, alKeHOB,

apeHoB, JUEHOB U rpaduTa; Sp-rudpuan3anus y COCIUHEHUN Oepuilins, alKUHOB U
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kapOuHa. ['eoMeTpusi MOJIEKYJ Ha3BaHHBIX BEIECTB.

PacuerHnble 3a1a4u.
3. Pacuerpl, CBsI3aHHBIE C TOHATUSIMU «MAacCOBasl JOJS» M «OOBEMHAS JIOJS»
KOMMOHEHTOB cMech. CrnocoObl KOJWYECTBEHHOTO BBIPAXKEHHUSI COCTaBa BEIIECTBA:
MaccoBasi JIOJis, MOJISIpHAasi KOHIEHTpalus U O0ObeMHas JOJs pPacTBOPEHHOTO
BEIllECTBA

4.PacueT 00beMHBIX OTHOIIEHUHN Ta30B MPU XUMUUECKUX PEAKIIHIX.

5.Bpiuncrienrie Macchl BEUIECTB WM 00bEMa ra30B MO W3BECTHOMY KOJUYECTBY
BEILIECTBA OJIHOTO U3 BCTYMUBIIUX B PEAKIUIO WU MOTYYAOIIUXCS BEILIECTB.
JemoncTpanmun. Mojenu KpUCTAUIMYECKUX PELIETOK BEIIECTB C PAa3IMYHBIM TUIIOM
cBsi3eil. Mojenu MoOJNeKya pa3auyHoOi TeoMeTpur. Mojaenu KpUCTaUIMYEeCKUX
pemieTok anMasza U Tpadura. OOpas3ibl HEOPraHMYECKUX IOJMMEPOB: CEPBI
IIacTH4YecKou, pocdopa KpacHOT0, KBapIia u Jip.
PactBopenue oxpamieHHbIX BemiecTB B Boje (cynbdara menu (II), mepmanranara
Kanus, xjaopuaa xxenesa (111)).
JlaGopaTopHbie ONBITHI
Ornpenenenue xapakTepa cpeibl pacTBOpa ¢ MOMOIIBI0 YHUBEPCATBLHOIO HHANKATOPA.
[IpoBeneHne peakiyii HOHHOTO OOMEHA JIJI XapaKTEePUCTUKUA CBOMCTB 3JEKTPOIUTOB.

Tema 3. Duzurko-xumuueckue 3aKOHOMEPHOCMU RPOXOHCOEHUS

XUMUYECKUX PeaKyUil (6 uacoes)

Kinaccupukanusi  XMMHYECKHX  peaknuilik B  OpPraHu4Yeckoil u
Heoprannvyeckoi xumuu. [louarue o xumuyeckoil peakiuu. Peakiuu, uaymue 6e3
M3MEHEHMS] KaueCTBEHHOTO COCTaBa BEIIECTB: M30MEpHU3allUs U MOJTUMEpHU3aIlusl.
Peakuuu, wuaymme ¢ HW3MEHEHHMEM COCTaBa BEIIECTB: MO YHUCIAY H COCTaBY
pearupyromux 1 o0pa3yroIxcsl BEIECTB (Pa3iokKEHUs, COCTUHEHUS, 3aMEIIeHUs,
oOMeHa); 1O M3MEHEHUIO CTENEHEeW OKHUCJICHUS SJIEMEHTOB (OKUCIUTEIbHO-
BOCCTAHOBUTEIbHBIE PEAKIUU M HEOKUCIUTEIHbHO-BOCCTAHOBUTENIBHBIE PEAKIUN);
Meton onekTtpoHHoro ©Oamanca. OcCOOEHHOCTH KilacCU(PUKAIMKM peakiuil B
OpPraHUYECKON XUMUU.

BepoaTHOCTh MPOTEKAHUST XUMUYECKUX PEAKIUNA. 3aKOH COXPaHEHUS SHEPIUH.
BayTpenHsiss 3Heprusi U 5K30- U DHAOTEPMHUUECKHE peakuuu. TermnoBod 3¢pdexT
XUMUYECKUX peakiuid. TepMoxumMuueckue ypaBHeHus. Temnora o0pa3oBaHusl.

CkopocTh xumnueckux peaknuii. [lonsarue o ckopoctu peakiuu. CKOpOCTh
rOMO- U T€TEPOr€HHOW peakinu. JHEpPrusi akTHUBALUKM. DJIEMEHTAPHBIE U CIIOXKHBIE
peakiuu. DakTopbl, BIMSIONIME HA CKOPOCTh XHUMHYECKOM peakiuu: MOpUpoja
pearupymronmx BellecTB; Temieparypa (3akoH Baurt-T'odda); koHmenTpamus
(OCHOBHOU 3aKOH XHWMHMYECKOW KHMHETHKH), KaTainu3atopbl. Karamus: romo-
reTEPOTeHHbIN; MEXAHU3M JIEUCTBUS KaTaIu3aTOPOB.

O0paTuMoOCTh XUMHYECKHUX peakuuid. XuMHUeCKoe paBHOBecHE. [IoHATHE O
XUMHUYECKOM  paBHOBecMU. PaBHOBeCHbIE  KOHIIEHTpaluu. J[MHaMUYHOCTH
XUMUYECKOro paBHoBecusa. KoHcranta paBHOBecusi. DakTopbl, BIMSIONIME Ha
CMEIIEHUE DPaBHOBECHS: KOHIIEHTpallMs, JaBlieHne W Ttemmepatypa. [lpunuun Jle
[TaTense.

Tema 4. 3axonomeprocmu nPOX0HCOEHUA XUMUUECKUX PEAKUUIL 6

pacmeopax (10 u)
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DJIEeKTPOJUTHYECKA [IUCCONMUANUSA. OJIEKTPOJUTBI U  HEIIEKTPOJIUTHI.
DIIEKTPONUTHYECKAS TUCCOIManusl. MexaHn3M JUCCOLMAlNU BEIECTB C PA3IMYHBIM
TUIIOM XMMHUYECKOM cBs3u. CBoiicTBa MOoHOB. KaTnoHsl u aHnoHsl. KHUCI0THI, comu,
OCHOBAHUS B CBETE EKTPOJIUTHUECKON TUCCOLUALINY.

I'mapoaus. Ilowsatue «rugponus». ['MApOIN3 HEOPraHMYECKHUX BEIIECTB.
I'uaponus coneit — tpu ciyuas. CtyneHuarsii ruaponaus. HeoGpaTumelit ruiponus.
[IpakTHueckoe NpUMEHEHUE TUIPOIU3A.

PacuerHnble 3a1a4u.

6. PacueTsl M0 TEPMOXUMUYECKUM YPABHEHHUSIM.

7. Pacuer cpemHerM CKOPOCTH pEaKkUUM MO KOHUEHTPALUUSAM pPEarupyronux
BEIIECTB.

JMemoncrpanuu. Ilomydenne kuciopoma u3 NEPOKCHAA BOJOPOAA U BObI;
peakiuu, uayume ¢ o0pa3oBaHMEM OCAJiKa, ra3a U BOJbI; CBOICTBA METAJLJIOB;.
Peakuuu ropeHus; peakiuu SHI0TEPMUYECKUE HA TPUMEpPE PEaKIMu pa3noxeHus (,
KUIMIHOW CeIUTphl, M3BECTHSKA WM MeJla) U DK30TepPMHUUECKHE Ha MpuMepe
peaKkIuu TranieHue U3BECTH U PACTBOPEHUS! KOHIICHTPUPOBAHHON CEPHOUM KUCIOTHI B
BoJie.). MHaukaTopbl U U3MEHEHHE HMX OKPACKUM B PA3IMYHBIX cpefax. [ 'uuaponus
KapOOHATOB, CyJb(aTOB, CHUIUKATOB IIEIOYHBIX METAJJIOB; HUTPATOB I[MHKA WJIU
ceunia (II). F'uaponus kapOua KanbIus.

JlaGopaTopHbIe ONBITHI.

l.IlpoBeneHnue peakuuii MOHHOTO OOMEHa Il XapaKTEPUCTUKU CBOMCTB

AIEKTPOIUTOB
Tema 5. Xumuueckue ceoiicmea coeounenuit memannos (20 u)

Knaccudukanusi Heopranmveckux BemiecTB. [IpocTeie U CHOXHBIE
BEIIECTBA. Okcuapl, ux  kjaccudukamus. I'mapokcuaslt  (OocHOBaHUS,
KHUCJIOPOJACO/IEpkKAIIME KUCIOThI, amMdoTrepHble rujapokcunbl). Kucnore, ux
kinaccudukanus. OcHoBanus, ux kinaccuukarus. Colu CpelHHE, KHUCIBIE,
OCHOBHBIE U KOMILIEKCHBIE.

Mertaaasbl. [lonoxenne wmetauioB B nepuoauyeckor cucreme JI.I.
MenzeneeBa U CTpoeHHE MX aTOMOB. [IpocTeie BemecTBa — METAJUIBL: CTPOEHHUE
KPUCTAUIOB U MeTajulnueckas XuMuueckas cBsizb. OOmue (usnueckue CBOWCTBA
METaUIOB. P20 cmanOdapmuvix 31eKmpooHsbix nomenyuanog. OO0Ie XUMUUYECKUE
CBOMCTBAa METAUIOB  (BOCCTAHOBHUTENIbHBIE  CBOMCTBA):  B3aUMOJACHCTBHE C
HeMmeTajjlaMHu (KHCJIOPOJIOM, TaJoreHaMH, CEpoi, a30TOM, BOIOPOJIOM), C BOJOH,
KUCJIOTAMH U COJISIMU B pacTBOpax, CO IIEJIOYaMHU. 3JHAYEHUE METAJUIOB B IPUPOJIE U
B JKU3HU OPTaHU3MOB.

Koppo3us wmerasuioB. [loHsTHe «KOppo3usi METaIOB». XUMHUUYECKas
KOppo3us. ODJeKTpoxumuyeckass Koppo3usa. CrnocoObl 3allluThl METaJIOB OT
KOPPO3UHU.

O01mmue croco0bI MOJIy4eHUs1 MeTaLJI0B. Metaiuibl B ipupoae. Meramuryprus
U €€ BUABL: MUPO-, THUAPO- U AIEKTPOMETAIUIYprus. ODIEKTPOJU3 paCIUIaBOB U
pPacTBOPOB COEIMHEHN METAJIJIOB U €0 MPAKTUYECKOE 3HAUCHHE.

[[lenounbie Metambl. OOmias XapakTepuUCTUKa MNOATpyNIbl. Du3nMYecKkue u
XUMUYECKUE CBONCTBA JUTHUA, HATpusi M Kanus. VX monydeHwe U TpUMEHEHHUE,

HaXO0XACHHUC B IIPUPOAC. OKCI/II[I)I U IICPOKCUABI HATPHUA U KaJIHA. EI[KI/IC meJI04u, ux
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CBOICTBA, MOJIydeHHE U NpuMeHeHne. Conu MEeN0YHbIX MEeTaJoB. Pacrio3HaBaHue
KaTMOHOB HATpUs U KaJlusl.

[[lenouno-3emenbHbie  MeTamuibl. OOmas  XapakTepUCTHKA  MOJTPYIIIHL.
OuU3NYECKNe W XUMHYECKHME CBOWCTBA MArHUS W KaIbLUs, HUX IOJIYy4YEHUE U
MIPUMEHEHUE, HaxoXAeHue B mpupone. Conu Kalblusg U Mar"Hus, UX 3HAYEHUE B
MPUPOJE U )KU3HU YEIIOBEKA.

AnmoMUHHM, ero Qu3nuecKkue U XUMHUYECKHE CBOICTBA, TMOJYYEHHE U
MPUMEHEHUE, HaX0XKJICHUE B MPUPOJE. ATIOMOCUIUKATH. AMMOTEPHOCTh OKCHAA U
rugpokcuaa antoMunus. Cojid aTFOMUHUS.

Tema 6. Xumuueckue ceoiicmea coeounenuil Hememannos (20 u)

Hemeranubl. Ilosoxxenne HeMeTaluioB B nepuoauyeckour cucreme J[.U.
MenzeneeBa, CTPOEHUE UX ATOMOB. DJIIEKTPOOTPULATENBHOCTh. MIHEpTHBIE rassl.

JIBOMCTBEHHOE MOJOKEHUE BOAOPOJA B IIEPUOAUYECKON cucTteMme. HemeTanbl
— nOpocTeie BemecTBa. MIX aTOMHOE M MOJIEKYJIIPHOE CTPOCHHE. AJIOTPONUSA U €€
NpUYAHBl. XUMHUYECKHE CBOMCTBA HEMETauioB. (OKUCIUTENIbHBIE CBOWCTBA:
B3aUMOJECHUCTBUE C METAJUIaMH, BOJOPOJOM, MEHEE 3SIIEKTPOOTPULATEIHHBIMU
HEMETAJIJIAMH, HEKOTOPBIMH CJI0KHBIMH BEILIECTBAMU. BOCCTaHOBUTEIBHBIE CBOMCTBA
HEMETAUIOB B peaAKIUSIX €O (TOPOM, KUCIOPOJIOM, CIOXKHBIMH BeIECTBAMU-
OKUCIUTENSAMU (a30THOM U CEPHOM KUCIOTAaMU U JIp.).

Bonoponusie coenquaenus HeMeTamoB. [lonydyenne ux CHHTE30M U KOCBEHHO.
CtpoeHue MONEKYJl W KPHUCTAUIOB 3TUX coeAuHeHH. Du3ndeckue CBOWCTBA.
OtHomieHne kK Boje. V3MeHEHHE KHCIOTHO-OCHOBHBIX CBOWMCTB B II€pUOJAX U
rpynmnax.

Bonopoa. Ilonoxenune Bomopoaa B Ilepuommyeckoirn cucteme. CoenuHEHUS
BOJIOpOJA C METAJUIAMU U HeMeTaiiaMu. Boja.

[anorensr. OOmIasi XapakTEepUCTUKA TMOATPYMNIbl TajioreHoB. (OcobeHHOCTH
XUMHU dropa. ["anoreHoBOOOPOIBL. [Tomyuyenune rajoreHOBOJIOPOIOB.
['anoreHoBOOOPOIHBIE KUCIOTHI U UX COJIM — raJIOreHuAbl. KauecTBeHHas peakuus Ha
rajoreHua-uoHbel. Kuciopoaconepskamme COeAMHEHU XII0pa.

[IprumeHeHne rajJoreHOB U UX BaXKHEUIIINX COEUHEHUN.

Kucnopon, ero Qusnueckue U XUMHUYECKHE CBOWMCTBA, TNOJy4Y€HUE U
NMPUMEHECHUE, HaxoXAeHue B npupoae. Asuiorponus. O30H, €ro CBOWCTBA,
nojgydyeHne u npumeHeHwe. Oxcunabpl U nepokcuasl. llepoxcupn Bomopoaa, €ro
OKHCJIUTEIbHBIE CBOMCTBA U IPUMEHEHUE.

Cepa. Amnorponus cepbl. PU3NYECKHE W XHMHUYECKHE CBOWCTBA CEPBI, €€
MOJIy4YeHHE U IPUMEHEHHE, HaxoxaeHue B npupoje. CepoBoaopo, ero hpuznyeckue
U XMUMHUYECKHE CBOWMCTBA, IMOJYyYEHUWE W TMPUMEHEHUE, HAXO0XIECHUE B NPUPOJE.
Cynbduast. Oxcun cepsl (IV), ero pusnueckue u XUMUYECKHE CBOWCTBA, MOTYUYCHHE
u npumenenue. Okcupg cepbl (VI), ero ¢usnueckue W XUMHYECKHE CBOWCTBA,
noixyueHnne U npumeHenue. CepHucrtas Kuciora u cyidb@urhl. CepHasi KUCIOTA,
CBOMCTBa pa30aBICHHON M KOHIICHTPUPOBAHHOU cepHOU KucioT. CepHas KUCIOTa
KaK OKHUCIUTENb, cylbdaTel. KauecTBeHHbIe peakuuu Ha CylbPui-, cyabOuUtr- u
CyJib(paT-uOHBI.

A30T, ero (u3MuecKue U XUMUYECKUE CBOICTBA, MOJIyYEHHUE U MPUMEHEHUE,

HaXxOoXJeHue B mpupoae. HutTpumpl. AMmuak, ero (Qu3ndeckue M XHUMHUUYECKUE
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CBOICTBa, MOJy4YeHHE W NpuUMeHeHue. AmmuauHas Bojga. OOpa3oBaHHE HOHa
amMMmoHusA. Comu aMMOHUS, UX CBOMCTBa, MOJy4YeHUE U NpuMeHeHue. KauecTBeHHas
peakiuss Ha woH amMmoHusA. Oxcun aszora (II), ero Qusnueckne U XUMHUECKHE
CBOMCTBa, moiiydyeHue u npumeHenue. Oxcun azora (IV), ero dusmyeckue u
XUMUYECKUE CBOMCTBA, moiyueHue u npumenenue. Oxcun azora (III) u azorucras
Kuciora, okcuj azotra (V) m azotrHas kuciora. CBOWMCTBAa a30THOM KHCIOTHI, €€
MojyuyeHue u mnpumeHeHue. HutpaTel, ux ¢usnyeckue U XUMHUYECKHE CBOMWCTBA,
MIPUMEHEHHUE.

®docdop. Amnorponus dochopa. CBoiicTBa, MOTYYEHUE U TPUMEHEHUE OEIOro
u kpacHoro ¢dochopa. Oxcuasl dochopa (III u V). dDocdopHble KUCTOTHI.
Optodocdartsr.

VYrnepon. Amnorponusi yriepoaa (anma3z, rpadut). AKTUBUPOBAHHBIA YTOJb.
Ancop6mus. CpolicTBa, mojlydyeHue W TmpuMeHeHue yria. KapOuabl Kanbius,
ATIOMHUHUS. YTapHBINA U YTJIEKUCIBIN Ta3bl, X GU3NYECKUE U XUMUYECKHE CBOWCTRBA,
MOJydYeHHEe W TpPUMEHEHHE.  YTOJbHas KUCIOTa W ee conu (kKapOoHaThl U
rugpokapOoHatsl). KauecTBeHHas peakiys Ha KapOOHAT-UOH.

Kpemuuit, ammorponusi, Qu3nueckue U XHUMHUYECKHE CBOMCTBA KpPEMHHS,
MOJIy4YeHHE U TPUMEHEeHHe, HaxoxaeHue B npupojae. Cunanbl. Oxcun kpemuus (IV).
KpemuueBbie KUCI0THI, cUuIuKaThl. CUIUKATHAS TPOMBIILIEHHOCTD.

I'eHeTn4eckasi CBAI3b MEXKAY KJIACCAMU OPraHUYECKUX M HEOPraHUYECKHX
coennHennii. [loHsiTHE O TEHETHYECKOW CBS3M U TEHETUYECKUX pslax B
HEOpPraHUYEeCKOM U opraHuyecko xumuu. [‘eHernueckue psapl Meramia (Ha
npuMepe KaiblUsl W JKelle3a), HeMeTaula (Ha MpuMepe cepbl M KpPEeMHUs),
MEePEXOTHOr0 3JIEMEHTa (Ha mpuMmepe IMHKa). ['eHeTnueckue psanbl U TeHeTUYecKas
CBSI3b B OPraHUYECKON XUMUU (IJ1sI COEIMHEHUH, COAEPIKAIINX JIBA aTOMa YTJIEpo/ia B
MoJeKkyJse). ENTMHCTBO Mupa BellecTs.

PacuerHnble 3a1a4u.

8. Beiuncnenue maccel Uiau 00beMa NPOAYKTOB PEAKIMH 110 U3BECTHOM Macce
iU 00beMY HUCXOJHOTO BEIIECTBA, COACPIKAIIETO TPUMECH.

9. Bpruncienue Macchl UCXOJHOTO BEIIECTBA, €CIU WM3BECTEH MPAKTUYECKUU
BBIXOJI U MaccoBas JIOJIsl €0 OT TEOPETUUYECKUA BO3MOMKHOTO.

10. BpruucneHnss nmo XMMHUYECKAM YPABHECHUSIM pEAKLHMN, €CIU OJHO U3
pearupyronmx BEUecTB 1aHO B U30BITKE.

11. Onpenenenrie MONEKyIsIpHON (HOpMYJIBI BEHIECTBA MO MACCOBBIM JI0JSIM
AJIEMEHTOB.

12. KomOMHUpOBaHHBIE 3a/1a4U.

JemoncTpanun. BzauMoielicTBue METaJIOB C HEMETAJIJIAMU U BOJIOM.
B3auMopeiicTBre OKCHIA KAJIBIUS C BOAOM.

B3aumoneiicTBre a) MIETOYHBIX METAIIJIOB ¢ BOJOM, 0) IIMHKA C paCTBOPAMU COJISIHOU
U CEpHOM KHCIIOT; B) *eje3a C PacTBOPOM MEIHOIO KymHopoca; ) aJlOMHHUS C
pPacTBOpPOM €IKOr0 HATpA.

OTHOLIIEHUE aTFOMUHUS K KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTE.

OO6pas31bl METAIIIIOB, UX OKCUJIOB U HEKOTOPBIX COJIEH.

['opeHue xene3a B KUCIOPOAE U XIIOPE.

OHBITBI, BBISICHAKOIIMEC OTHOILICHUEC KEJIC3a K KOHHGHTpI/IpOBaHHBIM KHUCJIOTaM.
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Mogenu KpHUCTaJUIMUECKUX PEIIETOK uojda, anMmasa, rpadura. Ilomyuenue u
CBOICTBA XJIOPOBOJIOPOAA, COJSTHOM KHCJIOTHI M aMMHUaKka. B3aumoneicTeue ammuaxa
C XJOPOBOJIOPOJOM M BOJIoN. TepMuueckoe pazinoxeHue cojieil ammonusi. CBoiCTBa
COJISTHOM, pa30aBlieHHOW cepHOM KuCIOT. B3anmoneicTBHE KOHIEHTPUPOBAHHBIX
CEepHOM, a30THOM KHCIOT W pa30aBICHHONW a30THOM KHCIOTBI C MEJBIO.
B3aumopeiictBue cepsl ¢ KuCIOpoaoM. I[lomydyeHne KpEMHHEBOW KHUCIIOTHI.
[Tomyyenune yriekucioro rasa, BzauMomeicTBue €ro ¢ BOJOM M TBEPIABIM
TUJIPOKCHUIOM HATPUS

JlabGopaTopHbIe ONBITHI.
O3HakomileHHE ¢ 00pa3liaMi METAJJIOB U CILIABOB.
[TomyyeHne ruapoOKCUIa ATFOMUHUSA U UCCIIEIOBAHUE €T0 CBOMCTB.
OKucnUTeNbHBIE CBOMCTBA IEPMAHTAHATA KaJIUA U IUXpOMAaTa Kalus B pa3HbIX
cpenax.
B3auMopelicTBHE THAPOKCUIOB JKEJNE3a C KUCIOTAMMU.
Pemenne sxcrniepuMeHTaNbHBIX 33/1a4 HA PACIIO3HABAHUE COCMHECHUN METAJJIOB.
N3ydenne CBOMCTB COJITHOW KUCIOTBI.
O3HaKOMJIEHHE C CEPOM U €€ MPUPOIHBIMU COECTUHEHUSAMMU.
B3aumopericTBre cojieil aMMOHUS CO MIETOYBIO.
O3HakoMJIEHHE C pa3IMYHBIMU BUJaMU y00peHuil. KauecTBeHHBbIE peakiui Ha CONU
aMMOHUS Y HUTPATHL.
Pemrenne skcriepruMeHTaNbHBIX 3a7a4 Ha pACIIO3HABAHUE BEILIECTB.
O3HakoMJIeHHE CO CBOMCTBAMH KapOOHATOB U THIPOKAPOOHATOB.

IIpakTH4yeckue 3aHATHS

2.Ilonyyenue u cobupanue ra3oB (KUCIOpOJ, aMMHak, okcuj yriepoaa (IV) u
Ip.), ONBITBHI C HUMH.

3.MccnenoBanue BOCCTAHOBUTEIBHBIX CBOMCTB METAJLIOB.

4.0nbITHI, XapaKTEPU3YIOIINE CBOMCTBA COEAMHEHUIN METAJUIOB.
Pe3zepBHOE BpemMsa mnpeanaraercs HWCMOOJb30BaTh HAa PEHICHHE OKUCIUTEIBHO -
BOCCTAHOBUTEIBHBIX PEAKIHUN Kypca OpPraHMYEeCKOW W HEOPraHWYEeCKOW XHWMUH, a
TAKXKE [T PEIICHUs 3a/1a4.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 knacc
IIpakTHYeckasi 4acTh NPOrpamMMbl
Ng HaumeHoBaHMe TeMbI KosmuyecTBd KonrpoabHas [IpakTuyeckas] Jlukrant
4acoB pabdora pabora
Teopus cTpoeHus 12 2
OPraHUYECKUX COCTUHECHUM
MexaHu3Mbl OPraHUYECKUX 8 2
peaKiuii
3 YTrieBoa0pobl 22 2 4
Kucnopoaconepxamne 16 2 2
OPraHUYECKUE COCTUHEHHUS
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A3oTcoaepxaiiune 10 2
OPTraHUYECKHEe COCTMHEHUS

11 Kknacc

HpaKTI/I‘IeCKaH JacCTh NPOrpaMmbl

Ne| HaummenoBanue | KosmyecrBo| KoutpoabHasi| Ilpaktuuyeckasi| JJukrant
TEeMbI 4acoB padora pabora

CrpoeHue aToma. 6 2
[Tepnoanuecknit
3aKOH

CtpoeHue 8 2
BEIIECTBA.

Du3uKo- 6 2
XUMHUYECKHE
3aKOHOMEPHOCTH
MIPOXOXKICHUS
XUMHYECKHUX
peakiui

3aKOHOMEPHOCTH 10 2
MIPOXOXKICHUS
XUMHYECKHUX
peaxkiuii B
pacTBoOpax

XHUMHYECKUEC 20 2 2
CBOICTBA
COCTMHECHUH
METaJIJIOB

XHUMHYECKUEC 18 2 2
CBOIMCTBA
COCIMHECHUU
HEMETaIJI0B
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