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IHosicHuTEALHAA3ATINCKA
[IpennaraemasimporpamMmanoXuMHUPACKPBIBAETCOAEPKAHNEOOyUeHUIXUMUNydaIuxcs |

0-
1 1knaccoBoOe00pa3zoBaTeIbHBIXOpranu3anuitnayrinyonenanomypoBHe. [Iporpammacocrasinena

HaocHOBeDyH1aMEHTAIBHOT 05Ipacoie p>KaHus1001merooopa3oBaHus, TpeOOBaHMIA K
pe3yiabTaTam OCBOCHHUS OCHOBHOM o0pa3zoBaTenbHOMI

MporpaMMBbICpeIHEr o(TTOIHOT0)001merooopa3zoBanus, npeacTaBieHHbIXBDeaeparbHOMIoCcyaape
TBEHHOMOOpa3oBaTeIbHOMCTaH JapTecpeIHero(I0THOT0)001eT000pa30BaHUSIUITPUMEPHOUTIPOT
PaMMBIIIOXUMHHCPEIHEr O(TI0JITHOT0)001erooopa3zoBaHus.

ITporpamma pazpaboTaHa B COOTBETCTBHM U HA OCHOBE aBTOPCKOW MpOrpaMMsl Kypca xumun ais10-

11 xmacca oOmeoOpa3zoBarenbHbIX YyupexnaeHuil. Epemun B. B. Meroauueckoe nocobue
kydeOHukam B.B. Epemuna, H.E. Ky3pmenko u ap. «Xummusa. VYraoyOnensslifypoBeHb». 10 -
11xn./B.B. Epemun,A.A.lpo3nos,1.B. Bapranosa.—M.: JIpoda,2017;,—154,[6]c.

ConeprxaHneoOydeHHsI peaqn30BaHO B yUeOHMKAaX XUMUH, BHITYIIEHHBIX U3/1aT€ICTBOM
«dpoday:

EpemunB.B.,Ky3pmenkoH.E., TepeanuB.1.,/Ipo3noBA.A.,JlyaunB.B. Xumus 1 Oxnacc(yriny6iaeHHBI
i ypoBensb);non pen.B.B.Jlyanna.—8-eusn.,mepepad.—M.:/Ipoda,2020
—EpemunuB.B.,Ky3pmenkoH.E.,J[Ipo3noBA. A.,JlyanuB.B. Xumus 1 1 knacc(yriayOnaeHHBIH

ypoBeHb). mon pea. B.B. Jlyauna. — 8-e uzn., mepepad. — M.: [Ipoda, 2021
Hacrosmeenocoouepeanuszyeroodmuereancpe1aero(morHoro)o0merooopa3oBaHus,aBTOPCKIE
UJeu Pa3BUBAIOIIET 0, COBPEMEHHOI'0, HAyYHO 000CHOBAaHHOI'O Kypca XUMUHU,

BHYTPHUIIPEIMETHBIE " MeXnpeaMeTHbIe cBsizu. [locobue
MpeayCMaTpUBAET (dbopMupoBaHNEYHUBEP CATBHBIX y4eOHBIX
NeNCTBUM ydaliuxcs, MO3BOJISIET  OCYLIECTBIIATH CHUCTEMHO-

JeSITeNbHOCTHBIMUIIPAKTHKOOPUEHTHPOBAHHBIUIIOIX OJbIBOOYYCHHUH.

I[Inanupyemblepe3yibTATHIO0Y4EeHUSANOCBOEHUSICOAEPKAHUS Kypca

XUMHH
JlesaTenbHOCTH00pa30BaTEIbHOTOYYPEKICHUI00IET000pa30BaHUABOOYICHUUX UMUK B
cpenHedd  (monmHOW)  oOmiel — MIKOJeMOJKHA  OBITh  HampaBjeHa Ha  JIOCTHIKCHHUE

00y4aroIMMHUCACI YO IUXJIHYHOCTHBIX Pe3yJIbTaTOB:

1) BIEHHOCTHO-OpPHEHTALMOHHOWChepe—
YyBCTBOTOPAOCTU3aPOCCUNCKYIOXUMUYECKYIOHAYKY,T'YMaHU3M,1€JeyCTPEMIEHHOCTh,BOCITUTAH
MEOTBETCTBEHHOTOOTHOLIEHUSI K MPHUPOJIE, OCO3HAHHE HEOOXOIMMOCTH 3alIUTHl OKpYKaromei
Cpellbl, CTPEMJICHUEK3I0POBOMY 00pa3yKU3HU;

2) BTpyHoBOiichepe—
TOTOBHOCTBKOCO3HAHHOMYBBHIOOpYIaabHeNH e 00pa30BaTebHORNIUIPOPECCUOHANBHOUTPACKT
opuu;

3) B mo3HaBaTenbHOM (KOTHMTHBHOW, WHTE/UIEKTyanbHOW) chepe — yMmeHHe
yIPAaBISITHCBOSHIIO3HABATEIHbHOUIEATENEHOCTHIO.

MeTtanpeaMeTHbIMUPE3YIbTaATAMHOCBOCHUS
BBIITYCKHUKAMU CPEAHEH (TTOTH 0¥ ) 00 EHIITKOIBIITP OTPAMMBITTOX MU U SIB
TSOTCS:

1) wucnonp30BaHUWEYMEHUNMHABBIKOBPA3INYHBIXBU IOBIO3HABATEIbHONACSITEbHOCTH,IT
PUMEHEHUHOCHOBHBIXMETO/I0BIIO3HAHUS(CUCTEMHO-
nH(}OpMaMOHHbIlaHATH3,MOACINPOBAHNE )T N3YIECHUAPA3TUYHBIX CTOPOHOKpPYXKAIOI el 1erd cT
BHUTEIIBHOCTH;



2) yMEHHEreHepHUpOBaThHUACHUONPEACIAThCPEICTBA, HEOOXOANMBICUISIUXPEATH3aLHN;

3) yMeHHe OmpeneNsTh LEeNd W 3aJaud  JCATEIbHOCTH, BBIOMpATh CpeACTBa
peanu3anuuIeIMUTIPUMCHIThUXHATIPAKTUKE;

4) UCMONB30BAHUE  PA3IUYHBIX ~ UCTOYHHUKOB  JUISL  MOJNYYEHHUS  XUMHYECCKOM
nH(pOpMaIuy,TOHNMAHUE3aBUCUMOCTHCOACPKAHU AU (P OPMBIIPEICTABICHUIUHPOPM aAllHH 0TI
eKOMMYHHUKallUMUAIpeCcaTa.

BoGnactunpeaMeTHBIXPe3yJabTATOBOOPa30BaTEILHOCYUPEKACHUEOOIIEr000pa3oBaHms
IPEeAOCTABIISET YUECHHUKY BO3MOXKHOCTh Ha CTyNEeHHU CpEHEro (moxHOrO)
o011eroo6pa3oBaHUANPUN3YUEHUUXUMUMHAYYUTHCS:

A)Haba30BOMYpOBHEBITO3HABATENbHOKC]EDE:

1) nmaBarbornpeaeICHUN3yICHHBIX TOHSTHIA,

2) OmHCHIBATH J€MOHCTPAIlHOHHBIE MCaMOCTOSITEIIBHO IpOBEJICHHBIC
AKCIIEPUMEHTBI, UCIIOIb3 YISl ITOrOSCTECTBEHHBINA(PYCCKUH, POTHOM )SI3bIKUSI3BIKXUMUH,

3) omHMChHIBaThbHPA3INYaThH3yUCHHBICKIACCHIHEOPTaHMUECKIMXUOPTaHUICCKUXCOCMHEH
U, XUMHUYECKUEPEaAKIINH;

4) xnaccupUIUPOBATbU3YICHHBICOObEKTHIMSBICHHS,

5) HabmromaTh  IEMOHCTPUPYEMBIE M CaMOCTOSTENbHO  IPOBOJWMEIE  OIBITHI,
XHUMHYECKAEPEaKINU,TPOTEKAIO N EBIIPUPOICHBOBITY;

6) /1enaThBRIBOJBIMYMO3AKIIOYEHUSU3HAOIIOACHUN, N3ydeHHBIXXHMUYECKUX3aKOHOMED
HOCTEH,TPOrHO3HPOBATHCBOMCTBAHEH3YUECHHBIXBEIIECTBII0AHATOI MCOCBONCTBAMIUN3YYCHHBIX

7) CTPYKTYpUpOBaThU3y4ICHHBIIIMATEPHAIT;

8) mHTepIPeTHPOBATEXUMUYECKYIOMH()OPMAIIHIO, TOTYICHHYIOH3IP YT HXHCTOYHHUKOB;

9) omHCHBATHCTPOCHUEATOMOBIIEMEHTOB]—
[VniepnonoBCcrCIONb30BaHUEMAJICKTPOHHBIXKOHPUTYpAITUiaTOMOB;

10) MomenupoBaTh  CTPOGHHWE  INPOCTEHINMX  MOJIEKYJT  HEOPraHWYeCKHX U
OpPraHMYEeCKUXBENIEeCTB,KPUCTAIIOB;BIIEHHOCTHO-
OpUEHTalMOHHONC(epe:aHamu3uPOBATPHOIICHUBATHIIOCIEACTBUSA ISl OKPYXKAIOIIEH Cpelbl
OBITOBOW M TPOM3BOJICTBEHHOW EATEILHOCTH YEJIOBEKA,CBA3aHHONWCIIEPEPAOOTKONBEIIECTB.

b)nayrny6neHanoMypoBHe:

1) nmaBatboIpeaeICHUSN3YICHHBIXTIOHSTHII,

2) ONMHCHIBATHICMOHCTPAIIOHHBICHCAMOCTOSITEIHHOIPOBEICHHBICIKCIIEPHMEHTBI, UCIIO
JB3YA IS ATOTOECTECTBEHHBIN(PYCCKUH, POTHOM )SI3bIKUSI3BIKXUMUH;

3) OOBSACHATH CTPOCHHE W CBOWCTBAa M3YYCHHBIX KJIACCOB HEOPraHUYECKUX

NOpPraHUYEeCKUXCOCTMHEHU;

4) knaccupUIUPOBATHH3YICHHBICOObEKTHIUSBICHHS,

5) HaOIIOAAaThIEMOHCTPUPYEMBICHCAMOCTOSITEIILHOIPOBOIMMBICOIBITHL, XUMUYECKHEpEa
KIIMH,TPOTEKAIO I EBIIPUPOICUBOBITY;

6) mccieqoBaThbCBONWCTBAHEOPTaHUYECKIX HOPTraHUYECKUX BEIIECTB,0NPeACIsATh
UXTPUHAIIEKHOCTHKOCHOBHBIMKIIACCAMCOCINHEHUH;

7) 0600maTh3HAHUS U 1€IaThOOOCHOBAHHBIC BHIBOJBI O 3aKOHOMEPHOCTSX
W3MEHEHUSCBOW CTBBEIIECTB;

8) cTpykTypupoBaThy4eOHYIOUHQOpMaLIHIO;

9) uHTEepHPEeTUPOBATHUH(OPMAIIHIO,TOTYYEHHYIOU3IPYTUXUCTOYHUKOB,Ol[CHUBAThECHA
YUHYIOJIOCTOBEPHOCTD;



10) 0OBsCHATH 3aKOHOMEPHOCTH MPOTEKaHUS XUMHUYECKHUX peaxkuui,
IIPOrHO3UPOBATHBO3MOKHOCTBUXITPOTEKAHUSIHAOCHOBE3HAHUHOCTP OCHUUBEILECTBAN3aKOHOBTEP
MOJIMHAMUKH;

11) OOBIACHATHCTPOCHHEATOMOBIJIEMEHTOBI—
IVnepuogacucnonb30BaHUEMAIIEKTPOHHBIXKOH PUTypaliuiiaToMOB;

12) monenupoBaTh ~ CTPOSHHE  MPOCTEHINMX  MOJEKYJI  HEOPraHHYEeCKHX |
OpraHN4eCKUXBELEeCTB,KPUCTAIIIOB;

13) npoBOAMTHpACUETHITIOXUMHUECKUMPOPMYyTaMUYPABHEHUSIM;

14) xapakTepu30BaTbU3y4YCHHBICTCOPUH;

15) camocTosTenbHO J00BIBATH HOBOE Ui ce0si XUMHUYECKOE 3HAHHE, HCIOIb3Ys
IUISIITOTOIOCT yITHBIEMCTOYHUKUIH () OpMaIl M1 ;BIIEHHOCTHO-

OpHEHTallMOHHONC(]epe: MPOrHo3upoBaTh, AaHAJIU3UPOBATh U OLEHHUBATh MOCIEACTBUSA AN
OKpYy>XKarolei cpelbl
OBITOBOMUIIPOU3BOICTBEHHOM 1A TEIbHOCTHYENIOBEKA,CBA3aHHOlicTIepepabOTKONBEIIECTB;

16) caMOCTOSATENbHO IUIAHUPOBAaTH W TMPOBOJUTH  XHUMHUYCCKHA  IKCIEPUMEHT,

coOmroasnpaBmuiiabe30nacHoNpadoTHICBEIIECTBAMH HIIA00PATOPHBEIMOOOPY/JOBAHUEM;

17) oxa3bIBaTHIIEPBYIOIIOMOUIBIIPHOTPABICHUSX,0KOTAXHIPYTUXTPAaBMaX,CBsI3aHHBIXCB
eIIeCTBAaMUUIIa00paTOPHBIMOOOPYAOBAHUEM.

Conep:kannepasaesopuremydeoHorokypcalOx
Jacc(3uB Heaenr,Bcerol02y)

Temal.lloBTopenuenyriyoaenue3Hanmnii(18q)

ATOMHO-MOJIEKYJISIDHOE ~ ydeHHe. BemecrBa  MOJEKYJIIPHOIO M HEMOJEKYJISIPHOIO
cTtpoeHus. KauecTBeHHBINKOINYECTBEHHbIIICOCTaBBEIECTBA. MO PHASIMOTHOCUTEIbHASIMOJIE
KyJIIpHasiMacchiBelecTsa. MonbHasg 10IIMMacCOBas10Is11EMEHTAaBBEIIECTBE.
Crpoennearoma. ATomHasiopOuTans. [IpaBunazanoiHeH UsA3IEKTPOHAMUATOMHBIXOPOHUTAICH.
Banentueie 3JIEKTPOHBIL. [Teprnomnueckuit 3aKOH. DopMyIupOBKa 3aKOHA B
CBETECOBPEMEHHBIXIIPEICTaBIECHUIOCTPOCHNNATOMA. I3MEHEHHEeCBOWCTBAIEMEHTOBUUXCOEIN
HEHUIBIEPHOJAXUTPYIIIAX.

XUMHUYECKAACBA3b. DIEKTPOOTPUIIATENbHOCTE. BuipixumuueckoricBszu. M onnasicBa3b. Kopanen
THasg  HemojsipHas ©  mouspHas  cBA3b. OOMEHHBI W JIOHOPHO-aKLENTOPHBIHA
MeXaHM3MOOpa30BaHMS  KOBAJEHTHOW  MOJSAPHOW  CBs3u. ['eoMeTpuss  MOJIEKYIIBI.
Merannuueckass  cBs3b.BonoponHascBs3b.ArperaTHble  COCTOSIHUS —~ BellecTBa.  THIBI
KPUCTAJNINYECKUXPELIETOK:aTOMHAsI,MOJIEKYJISIpHAs, HOHHAS,METAJJINYECKas.

Pacdersl mo ¢popmynaM u ypaBHeHUsM peaknuii. ['a3oBbIie 3aKoHbI. Y paBHeHUe Knalimepona—
Menneneesa. 3akoHABoOraapo. 3aK0HOOBEMHBIX OTHOIIEHUH. OtHocuTenbHas
MJIOTHOCTBIA30B.

Knaccudukanuss XUMHUYECKMX  pEaKkIUi 1O  pa3lIMYHbBIM  [pPU3HAKaM  CpaBHEHHS.
N3MeHeHuecTeneHn OKUCIEHUSI3IEMEHTOBBCOE IMHEHUAX. OKUCIUTENBHO -
BOCCTaHOBUTENbHBIEpeaknu. OKucaeHnenBoccTanoBiaeHne. OKUCIUTETMUBOCCTaHOBUTENN. Me
TOJRJIEKTpOoHHOrobananca.[llepmanraHaTkanusaKakOKUCIUTENb.
BaxnelimunexnaccblHEOpraHM4eCKUXBEIECTB. ] eHeTHUeCKasCBA3bMEK 1Y KIIaCCAMUHEOPTaH1de
ckuxcoenuHeHu. PeaknuunonnoroooMena. I maponus.pHepeasr.

PactBopb1. COCOOBIBBIPAXKEHUIKOINYECTBEHHOTr 0COCTABaAPaCTBOPA: MACCOBASIAOA(MPOLIEHTHA
SIKOHLEHTpaIMs),MoJsipHaskoHeHTpanus. KomnonanusiepactBopsl. D pdext Tunaans.
Koarynsauus. Cunepesuc. KoMmiekcHple  cOeIMHEHMS. CoctaB  KOMIUJIEKCHOTO
HOHA:KOMILIEeKcooOpa3oBarenb, Juranapl. KoopauHanuonnoe uyucino. Homenkmarypa
KOMIIJIEKCHBIXCOETMHEHH .

JdemMoHcTpanuu.



1. O6pa3nbIBeIECTBMOIEKYIIPHOTOMHEMOJIEKYISIPHOI OCTPOCHUS.
2. Bosronkanona.

3. OnpeneneHUeKUCI0THOCTUCPEABIITPUIIOM OLLIUMH IMKATOPOB.

4. OpdpexrTunnans.

5. O0pa30BaHNEKOMILICKCHBIXCOSTMHCHUHTIEPEX OTHBIXMETAIITIOB.
JlaGopaTOpHBIEONBITHI.

1. PeakuuunonHorooomeHa.

2. CBOMCTBAKOJJIOUTHBIXPACTBOPOB.

3. 'maponusconeil.

4. TTonyuyeHHenCcBONCTBAKOMIIIEKCHBIXCOEIMHEHUH.
IIpakTHyeckasipadoraNel.BbIoIHEHUEIKCIIEPUMEHTAIBHBIX3a1a4II0TEME
«PeaknnoHHasICIOCOOHOCTHBEIIIECTBBPACTBOPAX ).
KonrtpoabnasapadoraNelnoreme «OCHOBBIXUMHUNY.

Tema2.OcHOBHBIENIOHATHAOPTaHUY ecKOMXUMuu(134)
IIpeameTroprannyeckoinxuMuu.OcoOEHHOCTHOPTraHUYECKUXBEIIeCTB. 3HaU€HHE OPTraHNIECKOMX
umun. IlpuumHBl MHOrooOpa3us OpPraHMYECKUX  BEIIECTB.YTIEPOIHBINCKENET,eT0  THIIBI:
LUKINYECKHE, ALUKINYECKUE. KapOonuknnueckue U reTepOoLUKINIECKIE
CKeneThl. BUIBICBA3EBMOJIEKYJIaX OPraHNYECKUXBEIIECTB: OJUHAPHBIE, IBOMHBIE, TpOHBIE. 13M
€HEHME DHEPruM CBsA3€H MeXJAy arToMaMHM YIJepoJa IpH YBEIWYEHMM KPaTHOCTHU
cBs13u.HachlleHHbIENHEHACHIIIEHHBIECOECIUHEH U .

DNeKTpOHHOE CTPOCHHME M XMMHUYECKHE CBS3M aToma yrieponaa. I'mGpuamsanus opOuTanei,
EeTUINBI I OpraHMYEeCKWX coeaumHeHwmit: sp®, sp?, sp. OOGpasoBaHme G- M T-CBA3EH B
MOJIEKYJIaXOpPraHUYECKUXCOETUHECHUM.
OCHOBHBIENIOJIOKEHUACTPYKTYPHOUTEOPUHMOPTaHUYECKUX COETMHEHN . XUMUYECKOECTPOEHHE.
CrpykrypHas dopmyna. CrpykrypHas 51 IIPOCTPAHCTBEHHAA H30MEPHUSL.
N3omepusyriepognorockenera. U3zomepusanonoxennus. MexkimaccoBasuzomepus. Buasimpoctpa
HcTBeHHONMn3oMepuu.Ontuueckasnzomepus. ONTH4IecKue

AQHTUIIOABL. XUPAIBHOCTh. X NPAIbHBICHAXUPAIIbHBIEMOJIEKYJIBI.
I'eomeTrpuueckasuzomepus(yuc-,mpamc-
n3omepusi).I'omonorus.l'omonoru.l'omonoruueckasipasHOCTb. [ 'OMOIOrHYeCKUEPSIbI.
OnextponHbied P pexTrr.CriocoObI3anuceiipeakuiBoprannaeckoixumun.CxemManypaBHe HUE.
Ycnosusnposeaenusipeakunii. KinaccupuxanuspeakinitopraHnuyecKMXBeeCTBIOCTPYKTYPHO
MYIIpU3HAKY:3aMEIIEHHE, IPUCOEAUHEHUE,OTIIENITICHIE. MeXaHU3MBIPEAKII A Croco6sr
paspeiBa CBA3M yriaepoa-yriepoa. CBoOOIHbIE paiuKaIbl, HYKICOPUIBI HAJIEKTPOPUIHI.
KrnaccudukauusiopranndeckuxpeiecTBupeaknuii. OCHOBHBIEKIACCHIOPTaHUYECKUX COS TMHEHU
i. KnaccupukanusopraHuueckux COeAMHEHUN MOQPYHKIMOHAIBHBIM TpyInam.DIeKTPOHHOE

CTPOCHHE  OpraHMYECKHMX  BeLIecTB.  B3auMHOe  BIMAHME  aTOMOB M TpyMNN
atomoB.MHaykTHBHBIINMe30MepHBIHd D dekThl. [IpeacraBnenueopesonance. Homenkmarypaopr
AHUYECKUX BEILIECTB. MexnyHnapoaHas (cucrematnyeckas) HOMEHKJIaTypa

OpraHUYECKUXBEIIECTB, eeNpUHLUMIMIBL PainonanbHasHOMeHKIaTypa. OKHCIEHUENBOCCTAHOBIIE
HHUEBOPTraHUYECKOUXUMUHU.
JdemoncTpanum.l.MoaennopranHn4ecKuXMOIeKyI.

Tema3.YriaeBoaopoabi(254)
Anxanbsl.CTpoeHuemonekyiasiMerana. [lonsiTueokonpopmanusax. OOmasxapakTeprucTHKaKIacca

,pu3ndeckue
UXHUMHYECKUECBONCTBA(TOPCHHE,KATATUTHIECKOCOKU CIICHHE, FAIOTCHUP OBaHH e, HUTPOBAHKE, K
PEKHHT,TUPOIIN3 ). MeXaHU3MPEAKIIMUXJIOPUPOBAHHUS ~ MeTaHa.  AJKaHbl B TIPHPOJE.
CuHTeTHUYEeCKHE croco0bI MOJTy4YCHUS

AaJIKaHOB .MGTOI[BIHOIIy‘{eHI/ISIaHKaH OBI/13aJ'IKI/IJ'IFaHOFeHI/II[OB(peaKLII/ISIB}OpI_Ia) ,



JeKapOOKCUIMPOBAHUEMCOJIEHKapOOHOBBIXKU CIIOTUIIEKTPOIN30MPACTBOPOBCOIEHKAPOOHOBbI
xkucaoT.IIpuMeHeHneanKkaHoB.

Hukimo ankanel. OOmasxapakTepucTUKaKIacca,PU3NUEeCKUECBOMCTBA.  BuabIM30MEepuH.
Hanpsixennsbie u HEHAIPSKECHHBIE LIUKJIBL. XUMHUYECKHUE CBOICTBa
LUKJIONponaHa(ropeHue,ruIpupoBaHue, IpHUCcOe M HEHUETraJlor€HOB,IaJIOr€HOBOI0POI0B,BObI)
ULUKJIOreKcaHa (ropeHue, XJIOpUpOBaHHe, HHUTpoBaHue). IlosydeHue IUKIOANIKAaHOB U3
AJIKaHOBU IUTaJIOT€HAIKAHOB.

A n1 x e H b. OOmas xapakrepucTuka kiacca. CTpoeHHE MOJEKYIbl JTHUJICHA.
du3nvecKknecBoNCTBaalKeHOB. I 'eoMeTpruueckasuzomMepus

aJIKeHOB. XMMHYECKHECBONCTBAAIKEHOB. Peakiunnprucoe IMHEHUSTIOKPATHOUCBSA3U —
TUPUPOBAHUE,[AION€HUPOBAHUE, TUAPOraJOreHUPOBAHHUE, ruaparanus. IIpaBuno
MapKkoBHMKOBa M €ro OOBSCHEHHME C TOYKHU3PEHHUs 3JIEKTPOHHOM Teopuu. BzammopeiicTBue
AJIKEHOB c Oopomom u XJI0pOM B ra3oBou
¢dazennnHacBeTy. OKncIeHNEaIKeHOB(TOPEHIE,0KUCICHUEKH CIIOPOIOMBIIPUCYTCTBUUXIIOPHU 1A
najuiaaus, o/ JIeiCTBUEM cepelpa, OKHCJIEHHE ropsiYuM MOJIKUCIIEHHBIM
pacTBOPOMIIEpMAHIaHATAKAJINS,0KUCICHUE noBarnepy).ITonumepusanus.[lonyuenue
AJIKEHOBU3AJIKAHOB,aJIKAJITaJI0r e HU JOBUIUT allOreHaNKaHOB. [[pyMeHeHned TUIIeHauIp ONMIIeHA.
Anxanuensl. KnaccudukanusaneHoBsIxyrieBoopo1oB. ConpsikeHHble AneHbl. DU3HUECKHEUXH
MUYECKHECBONCTBAAMBUHIIIANN30MpeHa. 1,2 -ul,4-
npucoeaunenue.[lomumepuzanus. Kayuayku. Bynkanuzanuskayaykos.Pesunan’6ouut. Cunresoy
TagueHan30yTaHaudTAHOIIA.

Anxunsl.O6masxapakrepuctuka. CTpoeHHeMoIeKyplaneTiieHa. DPU3nueCKuenXUMUYECKHE
CBOMCTBA AJIIKUHOB. Peakunn IIPUCOEAUHEHUS raJIOTEHOB,
rajoreHoBoaopoa0B,Boabl. I uapuposanue. TpuMmepuzanusauanmepusanusanetuiesa. Kucinors
BIECBOM CTBAAIKWHOBCKOHIIEBOUTPONHOMCBA3BI0. ATle TN Abl. OKH CIIEHH €ATKIHOBPACTBOPOMIT
epmanranara  kamus. Ilpumenenume  anerunmena. KapOuaHelii  MeTox — MONy4YeHUs
aneruiieHa. llmponnszmerana. CHHTE3aIKMHOBAJIKHIMPOBAHU EMAL[ETUIINIOB.

A p e H B llomstne o0 apomarmunoctu. I[IpaBmino Xrokkens. beHzom — cTpoenue
MOJIEKYJBI,(hu3ndeckrue cBoicTBa. [ omonorndeckuii psin Oen3ona. M3omepus qu3amMenmeHHbIX
OeH30JI0BHANPUMEPEKCUIIO00B. PeakiiunzamenieHussBOeH30IbHOMsIIpe(TaloreHUPOBAHUE, HUT P
OBaHUE,AKUINPOBaHNe). Peakununprucoe 1nHeHUSIKOEH301y(THAPUPOBAHIE, XJTIOPUPOBAHUEHAC
Bery).OcobenHocTuxumunankmiden3onos. [IpaBuiiaoprueHTaliuu3aMecTuTeNel B peakIusax
3aMeLIeHHUs. bpomupoBanue u HUTPOBAHHE TOJyoOJa.
OxucnenneankuyiOeH30I0BpacTBOpOMIIEpMaHTaHaTaKa . [ anoreHnpoBanneanKuiIOeH30J10BB
O6okoBytotenb. PeaknusaBrop-

na—

OUTTHUTaKaKMETOICUHTE3aaTKUI0eH3010B. CTUPOJIKAKIIPUMEPHEIPEIeIbHOT0apOMaTHIECKOT O
COEIMHEHHUS.

[IpupoaHbl eucTOYHUK HyriieBoaoponoB.IIpuponHbIiNIONYyTHRIHHEPTAHBIETa3bl, UX COCTAB,
HCIIOJIB30BaHHUE. Hedts Kak CMECh YII€BOAOPOJIOB. [lepBuunas u
BTOpHuHasnepepadboTkaneGpTu.Pudpopmunr.KameHHbIi YT 0J1b.
eHeTnueckasAsCBA3BPMEXKAYPA3IUUYHBMUKIACCAMUYTIIEBOLOPO
noB.KauecTBeHHbIEpEaKIIMMHAHENPEAEIbHbIEYTIEBOJOPO/IbI.
'anoreHonmnpou3BOAHBEYTI€BOJOD OO0 B. Peakuuu 3aMelieHus rajoreHa
HaruJpoKCUJL,HUTPOrpynny,iuaHorpynmny.leiicTBueHaragsoreHnpou3BoAHbIEBOIHOTOUCITUPTO
BoropactBopanienouyn. CpaBHEeHHEPEaKI[M OHH O CIIOCOOH OCTH KK -, BHHUII-,(PEHMII- u
OeH3uATAIOreHNA0B. lcrmonb3oBaHWE TalloreH MPOM3BOAHBIX B  OBITY, TEXHUKE U
BcuHTe3e. [lonaTHeomaruuiioprannueckuxcoequueHusax. [lonyyeHneankan OBBOCCTaHOBJIEHUEM
MOJAIIKaHOBUOI0BOJOPOAOM. MazHutiopeanuiecKuecoeouHeHus.

JdemMoHcTpanuu.

1. bpomupoBaHUEreKCaHAHACBETY.

2. l'opeHneMeTaHa,»THIIEHA,alleTUIICHA.



3. OTHOUIEHUE METaHa, 3TUJICHA,alleTUIeHa HOeH30Ia KpacTBOpaMIIlepMaHTIaHaTa Kajaus
nOpOMHOMBO/IE.

4. OKuCJIEHNEeTOoN1y0JIapacTBOpOMIIEpMaHraHaTaKaIus.

5. IlonydyeHuesTuiIeHapeakIuei jeruipaTaliuuaTaHoa,aleTuIeHa—
TUAPOIU30MKApOUIaKaIbLIHsL.

6. IlonmydyeHuecTHpoOIaAeIONUMepU3aUEHIIONNCTHPOTAaNUCIIBITAHNEET O0THOIIEHUSKPACTBOP
ylepMaHIraHaTaKaaus.

JlaGopaTopHbleonbIThbl.COCTaBIeHUEMOIeNICMOIEKYIadkaHoB. B3aumoaeiicTBrueankanoBcOp
omoM.CocTaBiieHuEeMOeIeMOIEKYIHENPEAeTbHbIXCOEAUHECHU . .
IIpakTuyeckasapadoraNe2.llonyuyeHnEeITUIIEHAN ONBITBICHUM.
KonrpoasnasipadoraNe3noreme«YieBog0pOabI».

Temad.Kucaopoacoaepxamueoprannyeckuecoennuenusi(194)

C m m p 1t b. HomeHknatypa u wusoMepus cnupToB. Tokcuueckoe JAcHCTBHE Ha
OpraHM3MMETaHONIandTaHoaa. OU3NUECKUECBONCTBANIPEAEIbHBIXOJHOATOMHBIXCIIUPTOB. X UM U
YECKHUE CBONCTBA CIUPTOB (KuCIOTHBIE CBONCTBA, peakuu 3aMeLICHUS
TUAPOKCUIBHOWIPYNIIBIL ~ HAa  TAJOr€H, MEXMOJEKYIspHas MW  BHYTPHUMOJIEKYJISpHas
Jaeruaparanus,
OKHCJICHHE,PEaKIIMNYTIIEBOIOPOIHOTr OpaguKana). ANKOroasaThl.l naponus,ankunupoBanne(CuH
Te3npocThiXdpupoBnoBuibsaMcony). [IpoMbeinuieHHBICHATE3METaHOa. MHOT0aTOMHBIECTTUPT
BL. D TUJICHTINKOJIBUTIUIEPUH, X PU3NUECKHEUXUMUYeCKHeCBOIcTBAa. CHHTE3 1M OKCAHAN3I TUIIE

Hraukoss. TokcuuHocThaITHIIEHTIIMKOISA. KauecTBe HHaspeaKIMsIHAMHOT 0aTOMHBIE CIIUPTBHI.
IIpocteie »¢upsl Kak H30MEpHl NPENETbHBIX OJHOATOMHBIX cHnupToB.CpaBHEHHE UX
buznuecknx UXUMHYECKUX CBOMCTBCO CIUPTAMHU. Peaknus

PacHICTUICHUSIIPOCTHIXI(UPOBUOTOBOJOPOIOM.

® ¢ H o nm bl. Homenknarypa m wu3omepusa. B3aummHOe BIWMSHHE Tpylnn aTOMOB Ha
npumepedenona. duznyeckne W XUMHUUYECKHECBOHCTBAa ¢eHoma U Kpe3onoB. KuciorHsie
cBOMcTBadeHOIOBBCpaBHEHUUCOCTUPTaMu. Peakiinn3ameneHnsIBOeH30IbHOMKOIbIIe(TaI0reH
upoBaHue, HuTpoBaHue). Oxwucienue  ¢eHonoB.  KadecTBeHHBIE  peaknuu  Ha
¢denon.Ilpumenenunedenona.

KapOoHunbpHBECOEIHHEHH . DISKTPOHHOE CTpOCHHE KAapOOHUIIBHOMN
rpynnbl. Anbaeru isinkeToHbl. Gu3nyeckuecBoiicTBa opMabaeruia,aneTanbaeruia,aneToHa.
Ilonamueokemo-

EHONbHOUMAYMOMEPUUKAPOOHUIbHBIXCOeOUHeHUll. Peak MU prCcoe IMHEHUSIBOABI, CIUPTOB, [[1a
HOBOAOpOAauruapocyibputanarpus. CpaBHEHHEPEAKIITMOHHOMUCIIOCOOHOCTH ~ alIbJAECTUI0B U
KETOHOB BpEAKLUIX IPUCOETUHEHUS. PeakuumnzamenieHus1aToMOBBOAOPOJAIIPUOL-
yriaepoanoMmaroMenaraiores. [lonmumepusanusdopmanbaerugananeraibaeruaa. Cunmezcnupm
0883aUMO0etCcmeuemMKkapoOoHulIbHblXcoeOuHenutt ¢ peakmugom I punvsapa. OKUcCICHUE
KapOOHWIBHBIX coelnHeHn. CpaBHEHUEOKHUCIEHHS albJeTHIOB U KeTOHOB. BoccranoBienue
KapOOHMIBHBIX COEeMHEHU I B
cnuptbl.KauecTBeHHBIEpEaKIIMMHAAbACTUAHYIOTpYNY. Peakyuuanb0onbHo-
KpomoHogolikonoencayuu. OcoOeHHOCTU G OpMaThe-
ruaa.PeakuuspopmanbaerugacheHomaoM.

Kap 60 HO BBI eK uc 70 THI. DJIEKTPOHHOECTPOEHUE
KapOOKCUIBHONTpyNIbL. I OMOTOrnYeCKUMPSATIPEITHHBIXOJHOOCH OBHBIXKAPOOHOBBIXKHCIIOT.
duznueckrecBoiicTBaKapOOHOBBIXKUCIOTHAIPUMEPEMYPABbHH O, YKCYCHOM, TP O OHOBOM, I1a
JIBMUTUHOBOWHCTEAPUHOBOMKUCIOT. XUMUYECKUECBOICTBAKapOOHOBBIXKHCIOT. KHCIOTHBIE
CBOMCTBA (M3MEHEHHUE OKPACKH MHAMKATOPOB, PEAKIMU C AKTUBHBIMU METAJIJIAMH,0CHOBHBIMU
OKCHUJIaMH,  OCHOBaHUAMH,  cojsmHu). HM3MeHeHue  cuiabl  KapOOHOBBIX  KHCIOT
MPUBBEICHUNIOHOPHBIXMAKLENITOPHBIX3aMecTUTeNel. B3anmoneiicTBekapOOH OBBIXKUCIOTCO
cnupTaMu(peakuusdTepupukanuu ).l anoreHnpoBaHuekapO0H OBBIXKHCIOTBOOKOBYOLIETH. OCO
OEHHOCTUMYpPaBbUHOMKUCIOTHL. BaxkHeiimume
MpeICTaBUTeNIMKIaccakapOOHOBBIXKUCIOTUMXTTpUMeHeHe. [TonydeHneMypaBbuHOUNYKCYCHOMK
HCIOTBIPOMBINIITIEHHOCTH. BhicnexkapooHoBbiekucnoThL. [1]aBeneBaskucioTakaknpecTaBuTe
JbIMKapOOHOBBIX



kucnot.lIpencraBinenneonenpeeabHbIXHAPOMAaTHUEC KUXKUCITOTaX.OCOOEHHOCTUUX CTPOCHHUS
MCBOMCTB.3HauYeHNEKapOOHOBBIXKHUCIIOT.
OYHKUHMUOHAaNIbHBEOIPOU3ZBOIHBEKAapPpOOHOBHBXKHNCIOT.
[TonyyenuexnopaHruAPUIOBUAHT UIPUAOBKUCIOT, UXruaponu3.[lonyuennecnoxubsxapupoBcu
CHOJB30BAHUEM  XJIOPAHTMIPUIOB U  aHruApuUaoB  KuciaoT. CroxHble 3Qupbl  Kak
H30MepbIKapOOHOBBIXKUCIOT. CpaBHEHHE (U3 UUECKUXCBONCTBUPEAKIIMOHHOMCIIOCOOHOCTHUCIIO
AKHBIX3()UPOBUU30MEPHBIXUMKAPOOHOBBIXKUCIOT. I naApOIn3cnoxKHbIX3(pUpoB. CHHTE3CI0KHBI
x3¢upoBdenonoB.CroxubiedpupbiHEOpraHndecKuxkucior. Hurtpormuuepun.Amunasl. Conu
KapOOHOBBIX KHCIIOT, ux TEPMUYECKOE pasinoxeHue B IPUCYTCTBUHU
mies1oun. CUHTEe3KapOOHMIbHBIXCOSAMHEHUHPa310KeHUEMKaJIbIINEBbIXCOIEHKap O OHOBBIXKH CIT
OT.

JdemoHcTpanuu.

1. B3anmoaeicTBUEHATPUSICOTAHOIIOM.

. OKHCIIEHNeITaHOJIA0KCHIOMME/IH.

. 'openunesranona.

B3aumogeiictBuempem-0yTUiI0BOrOCIUPTACCOITHOUKUCIOTOM.
KauecTBeHHaspeakIMsTHAMHOT 0aTOMHBIECITUPTHI.

KauectBenHbIepeakiunHaQpeHObI.
OmnpenenenneanbIeruJOBIPUIIOMOIIMKAa4eCTBEHHBIXPEAKIUH.

. OKHCIeHneanbAeruI0BIIEPMaHT aHATOMKAIIHS.

. [Tomy4uennecnoxHbIXIPHPOB.

JlaGopaTOpHBIEONBITHI.

5. CBOMCTBAITUIIOBOT OCIIUPTA.

6. CBolicTBarIuIeprHa.

7. CoiictBadpenona.KauecTBeHabIepeaknnnHad eHOIBI.

8. CpoiicTBapopmanmHa.

9. CBOHCTBaYKCYCHONKHUCITOTHI.

10. ConnkapOOHOBBIXKHUCIIOT.

IpakTuyeckass padora Ne 3. Pemenune -dKCIEpUMEHTAIBHBIX 3a4a4 0 TEMe
«KucnoponcoaepxaniyeopraHn4eCKHEBELECTBAY.
KontpoasnasipadoraNe3noreme«KucnopoaconepxkamyeopraHnuecKueBeIiecTBay.

©EONOOE®WN

TemaS.A3oT-ucepocoaep:xanuecoenHeHusi(64)

Humpocoeounenus. Dnexmponnoe cmpoeHue HUMPO2PYNNbL. Ionyuenue
HUmMpocoeouHenuil. Bapvieuamulesewecmaa.

A M um H bB. HW30omepus amuHOB. IlepBUYHBIE, BTOPUYHBIE W TPETHYHbIE aMHUHBI.
@du3nyecKrecBoiicTBa MPOCTEHIINX aMHUHOB. AMHUHBI KaK OpraHudeckue ocHoBaHus. Comu
ANKUIaMMOHUS. ATKHJINP OBaHUEHALIMIINP OBAHU €aMIHOB. PeakIInnaMrnHOBCa30TUCTOMKHU CIIOTO
. Apomarnueckue amMuHbl. AHWIMH. B3anMHOe BIHMSHUE TpYII aTOMOB B MOJEKyJe
aHWIMHA. XMMUYECKHEe CBOWCTBAa aHWUIMHA (OCHOBHBIE CBOWCTBA, pEAKUHH 3aMEIICHUS B
apoMaTHYeCKOesIPO,0KUCIICHU e, ayunupoganue)./Juazocoedunenus. I1o1ydeHueaMITHOBH3CITUD
ToBUHUTpocoenuHeHuil. [Ipumenenne annmmna.Cepoopranndeckue coenuHenus. [IpencraBinenue
0CEepOOPraHNYECKUXCcoeAMHEHUAX.OCOOEHHOCTUNXCTPOEHUSIMCBOUCTB.3HaY€HHUECEPOOPTraHuye
CKUXCOCIMHECHHH.

I'e Te ponu k o1 . Oypan ¥ OUPPONT KaK NPEACTABUTENH MATUUWICHHBIX
reTepOIUKIOB. DJIEKTPOHHOE CTPOCHUE MOJEKYJbl nuppona. KucnorHsie cBoiicTBa nmuppoia.
[MupunuH KakOpeACTAaBUTENb IIECTUUWIEHHBIX TIETEPOIMKIOB. ODJIEKTPOHHOE CTPOEHHE
MOJICKYJIBI

nupuarHa. OCHOBHBIECBOWCTBAUPUANHA, peaKIInu3aMelieHusscapomaTuyeckumsapom.Ipeact
aBJIeHHMe00U MU 1a30J1e, MTUPUINHE, TYPUHE,TyPUHOBBIXUITUPUMHU IUHOBBIX OCHOBAHHUSIX.
JdemMoHcTpanuu.

1. OcHOBHBIECBOWCTBAAMUHOB.

2. KauecTBeHHBICpEAKIIMUHAAHUIINH.



3. AHUJTMHOBBICKPACUTEIH.

4. O6pa3ubIreTepouKINYECKIUXCOeTNHECHUI.

JlabopaTopHbleonbIThl. KauecTBEeHHbIEpEAKIIMMHAAHUIINH.

IlpakTnyeckass padora Ned. PemeHue  SKCIEpUMEHTAJbHBIX  3ajJad IO  TEMeE
«A30TCOIEepKALIMEOPraHMYECKAEBELIECTBAY.

Tema6.buosioruyeckuakTuBHbieBeniecTBa(14q)
XKu p Bl Kak clOXHBIe 3(DHUPHI TIULNEPUHA M BBICHIMX KapOOHOBBIX KUCIOT. OMbUIEHHE
xupoB.[ maporeHn3anus>KupoB. MblTaKaKCONIUBBICITUXKAPOOHOBBIXKUCIOT.

VYraes oasl. MoHO-1
nucaxapubl. @ynknunyriesonos.buonornueckasponbyriaesonos.I'mokoza —  ¢usndeckue
CBOICTBa, NWHEWHass W nMKIW4Yeckas Gopmbl. Peaknum riaOKO3bI(OKUCIEHHE a30THOMN
KHCJIOTOH, BOCCTAHOBJICHHE BIIECTHATOMHBIMCIIUPT),

KaueCTBEHHbIEpEaKIIMUHarIoKko3y.bpoxenunerintoko3sl. DpykTo3zakaku3zomepriaoko3sl.Pubosa
une3okcupudosa./lonamueo enuko3udax.

HO mw ¢ a x a p u a b». Caxapoza Kak INpeICTaBUTENIb HEBOCCTAHABIMBAIOIINX
nucaxapunioB. Manemo3sa u nakmosa, yeanobuosa. I'maponus nucaxapuaos. [lonydenue caxapa
W3 CaXapHOMNCBEKIIBI.

ITonwucaxapuags. Kpaxman, rimukores, nemtono3a. KadecTBeHHass peakuus Ha
Kpaxmai.l maponusnonucaxapuaos.

HyxneumwnHoBHB €eKkucaoT s. Hykieosuasl. Hykineorunsl. HyknennosBe KHCIOTEHI
kaknpupoassienonumMepsl. Crpoerne JHKuPHK.I naponn3HyKki1enHOBBIXKUCIIOT.

A M uHOEKUMUCIOT B Kak ampoTepHbIe coequHeHus. Peaknuu ¢ KHCIOTaMU U
ocHoBanusMu.O0Opa3zoBannecnoxHbix3upos.[lentuasl.[lenTuanascBA3b. AMUIHBIXapaKTEPI
enTUAHOMCBA3U. ['maponus mnentunoB. benkn. IlepBuuyHasg, BTOpHUYHAS W TpPETUYHAA
CTPYKTYpHI OenkoB.KauecTBeHHBIEpEaKITMNHAOCITKH.

JemMoHcTpauum.

1. PacTBOPpUMOCTBYTIIEBOJJOBBBOIEUITAHOIIE.

2. KauecTBeHHBIEPEAKIIUNHATITIOKO3Y.

3. O0Opa3nblaMHHOKHCIIOT.

JlabopaTopHbleonbIThl. 1 1.CBolicTBarnoko3sl. KauecTBeHHasIpeakussHArII0K03y. OnpeieIeHueKp
axMaJiaBIpoayKTaxnutanus. 12.1{BeTHbIiepeakinnOeaKoB.
KonTtpoabsHasipadoTaNedmoreMe«A30TcoaepKaMUEHONOIOTHYeCKUAKTUBHBICOPTAaHUYCCKUCBLIIS
CTBaY.

Tema7.BbicokoMoJIeKyJIsipHbIecOeTuHeHusi(7)
[TonsiTueoBBICOKOMOJIEK Y IsIpHbIXBeLecTBaX. [ lonuMepr3anusIunOIMKOH A€ HCALUSIKAKMETOABIC
o3aaHusinonuMepoB.DnactoMepbl. I Ipupoanbiiincunrernueckuiikayuyk.Cononumepusanus.Co
BpEMEHHBICTUIACTUKH(TTOTUI THUIICH, TOJTU TP OIIHIICH, IO CTUP O, TOJIMBUHMIIXIIOpU I, pTOpormia
CT,IIOJTUATHIICHTEpeTaNaT,akpuiI-OyTaueH-
CTUPOJBHBIMILIACTHK, TONUKapOOHaTH). [IpupogHbIenCHHTETHYECKHEeBOTOKHA(0030D).
Jdemoncrpannu.l.0O6pasusimiactukoB.2. KomnekusaBoaokoH. 3. I10JuKOH 1eHCau I3 TUIICHT T
KoJiscTepe(hTaIeBOMKHUCIOTOM.

JlaGopaTopHble onbIThl. 13. OTHOLIEHWE CUHTETHYECKHX BOJOKOH K pPacTBOpaM KHCIIOT
HIIeouei.

I[pakTHyeckasipadboraNeS.Pacrio3HaBaHHUEIIACTUKOB.
IpakTHyeckaspadboraNe6.Pacrio3HaBaHHEBOIOKOH.



11 kiacc(4 yacaBHenes 10, Bcerol364yaca)

Temal.HemeTanabi(384)

Knaccupukanmus He opraHuUu Y e C KU X B €Il € C T B. DJIEMEHThl METAJIJIbl U HEMETAJIbl U
uxnonoxenuesllepuonuueckoiicucreme.

B o 1 0o p o a llonydenue, pusnveckue u XMMHUYECKHE CBOMCTBA (peakiuu C MeTajlaMu
WHEeMeTaJlaMu,BOCCTaHOBIeHNeoKcuaoBucomneit). [ uapuasl. TonnanBHbIE TEMEHTHI.

I'’'anor e n s. Obmas xapakrepucTuka noArpynnel. Pusnueckue CBOMCTBAa MPOCTHIX
BeIeCTB.3aKOHOMEPHOCTUU3MEHEHUA OKU CIINTEIbHOHAKTUBHOCTUT IO €HOBBCOOTBETCTBUUCHUX
NoJIOXKEeHUeMBIeproaudeckonTadauie. Ilops10KBbITECHEHUATATON€HOBU3PACTBOP OB aIOT €HU
oB.OcobGenHocTuxuMunropa. Xaiop—

MOJIy4€HUEBIIPOMBIIIJIEHHOCTUMIa00paTOpUH, peaKkIiuucMeTauiaMunHeMeTauiamu. Bzanmoeiic
TBUEXJIOpacBoJoiinpacTBopamuienoueit. Kucnoponusiecoe nunenusxinopa. [ MmoxmopuTsl,xiopa
TUTIEPXJIOPATHIKAK THNUYHBIE okucauTenu. OcoO0eHHocTH XuMuu Opoma u nona. Kauecrsennas
peakuus Harton.['amorenoso-

J0pOABl — TIOJyYEHHE, KHUCIOTHBIE M BOCCTaHOBHUTENbHBbIE CBOMcCTBAa. CoONsHAs KHCIOTa H
eeconu.KauecTBeHHBIEpEAKIIMNHATATOT€HU[-HOHBI.
OneMeHTHNOAT pPpPYMHNDINIEH KHUCIODP o a a OOmas XapakTepucTuka
noarpynmsl. Du3ndeckrne CBOMCTBA MPOCTHIX BemecTB. O30H Kak alIOTpOIHas MoIu(uKaIus
kucnoposa.Ilonyaenneozona.O30aKkakokucanTenb. [ l03NTHBHAsIMHEraTHBHASP 0JIbO30HABOKP YK
atomieir cpene. CpaBHEHME CBOWCTB O30Ha W Kuciaopojaa. Bojma u mepokcua Boaopoja
KaKBOJOPOJHBIECOETUHEHUAKUCIOPO1a—
CpaBHEHHECBOUCTB.IIepOKCHABOTOPOAAKAKOKHCIUTEIBUBOCCTA-

HoBuTenb. [ lepokcuapimeTamnos.Cepa. Aiutorponuscepsl. Du3ndyeckuenXuMUUY€CKUECBOMCTBAcE
pBI(B3anMO/IeiicTBHECMETANIAMU, KUCIIOPOI0M,BOI0POIOM,PACTBOPAMHUILIET0YEH, KUCITOTAMH -
okucautensiMu).CepoBogopoa—
MOJIy4eHHUE,KUCITOTHBIEMBOCCTAaHOBUTEIbHBIECBOICTBA. Cynbduabl. CepHU CTHIMTa3KaKKUCIOTHBI
nokcua.OKUCIUTENbHBIE M BOCCTAaHOBHUTENIbHBIE CBOMcCTBacepHucroro rasa. llomyuenue
CEpPHHCTOrorasa B MPOMBINIJIEHHOCTU U abopatopuu. CepHucTas kuciaoTa u ee conu. CepHbIi
aaruapua.Cepraas kuciora. CBOKWCTBAa KOHIICHTPUPOBAHHOW M pa30aBICHHOW CEPHOW KHCIIOTHI.
JleficTBUEKOHIICHTPUPOBAHHOMCEPHONKHUCIOThIHACAX AP, METAIIIBI, HeMETaJLThL, CyIb(uasl. Tepmu
YecKasyCTONYMBOCThCYNb(aToB. KauecTBeHHAsIpeakIUsIHACEPHYIOKUCIOTyHeeconu. Tuoceprasnk
ucroma u muocyivghamel.

A3 0THuerocoe g He€eH U g OieMeHTh noarpynnsl azora. OO6mas
XapakTepucTUKanoArpynmnsl. PusnyeckuecBoiicTBanpocThixBemecTs. CTpOEHHEMOIEKYIbIa30Ta.
duznueckruenxuMuieckuecBoicrpaazora.[lonyyeHnea3oTaBnpOMBIIUIEHHOCTHHIIA00paTOPHUH.
Hutpugel. AMMuak — ero mnonydeHue, (usnyeckue W XuMu4eckue cBoicTBa.OCHOBHBIE
CBOMCTBa BOAHBIX pacTBOpoB ammuaka. Conu ammonus. [loBeneHue coneil aMMOHUSTIPU
HarpeBaHuu. AMMHMAK Kak BOCCTaHOBUTENb. IlpuMenenume ammmaka. OKCuUIbl a30Ta,
uxnonydyenueucpoiictea.Okcugazora(l).Oxucnenneokcuaaazora(ll)kucnopogom. Aumepusanus
okcuna azora(lV). Asorucras xkuciora u ee cond. HUTpUTBI Kak  OKHCIUTENU
HMBOCCTaHOBUTENIHN. A30THAsIKUCIOTa—
(bU3HMYECKNENXUMUYECKHECBOICTBA, MoydyeHne. O THOIIEHNEa30THOMKUCIOTBIKMETATITAMUHEMET
a/1amM.3aBUCUMOCTBIIPOYKTaBOCCTAHOBIEHUAA30THOMKHU CIOTBIOTAKTUBHOCTUMETANIAUKOHIIEH
TPAUMHUKUCIOTHL. TepMHUUECKassyCTOMYMBOCTEHUTPATOB.
®ocpopuerocoenauHeHH A Amrorponus pocdopa. XumMuueckue CBOHCTBA

dbochopa(peakuuc KHCJIOPOJIOM,TaJIOTeHAMHU, MeTaJlJIAMH,CI0)KHBIMUBEIIIECTBAMM -
OKHCIUTENIMU,menouaMu). [lonydenne u mnpumeHenue ¢ochopa. DochopHBI aHTHIPUIL.
Oprodochopnas

umertadochopraskucioTeiuxconu.Kauecrsennagpeakuusinaoptopocdartsl. Pazrnoorcenue



opmodghocghoproiikuciomot. [lupogocgopnasxucromaunupogocpamuor. ®ochunpl. ochu.
Xnopuowigpocghopa. Oxcuogpocgopa(lll), pochopucmasxucromaueeconu.

Y r ne p o a Amnorponus yriaepoga. CpaBHeHHUE CTPOCHHS HCBOWCTB rpaduta u
anmasa.DynnepeHKkakHoOBasiMoeKyasapHasdopmayriepoaa.l papenkakmonocnoiirpadura. Yrie
POAHBICHAHOTPYOKHU. YTOJIb. AKTUBUPOBAHHBIA YT 0J1b. A IcOopO1Ma. XuMuueckuecBoicTBayris. Ka
pouasl.I ' naponuskapOunakanpuusukapougaantoMuams. Kapouasinepex oiHbIX METaIJIOBKAKCBEP
xnpouyHslemMaTepuanbl. Okeuasyriepoaa.O0pa3oBaHUEYTrapHOTO ra3a MpPU HEMOJIHOM CTrOpPaHUU
yras. Yroiab M yrapHbeli ra3 kak BoccTaHoBUTenu.Peakius yrapHoro rasa ¢ paciuiaBaMu
IeJI0YeH. Cunres dbopmuaros u OKCajaToB.
VYriekucnsiiiras. YronbHaskucioraueeconu.llopeseHnecpe ITHUXUKUCIBIXKap 0OHATOBIPUHATPEB
annu.K p e m v u #i. CsoiicTBa mpocToro BemecTrBa. Peakuuu ¢ XJIOpOM, KHCIOPOAOM,
pactBopamuienodeii. Okcug KpeMHHS B NpPUPOAE M TeXHUKe. KpeMHHEBBIE KHCIOTBI U HX
conu. 'maponuzcunukaroB.CruilaH—BOJAOPOAHOECOEITUHEHUEKPEMHUS.
Bop.Oxcunbopa.bopuaskucnoran eeconu.bypa.

Hemoncrpauun. 1. I'openue Bogopona. 2. [lonyuenue xmopa (onbIT B mpobupke). 3. OUbITH
copomuoOil Bomoil. 4. OKHCIUTEIBHBIE CBOMCTBAa pacTBOpa THUIOXJIOpUTA HATpHUA. 5.
[TnaBnenunecepsl.6.l openunecepsiBkucinopoe.7.Bzaumoaeiicreuexenesaccepoil.8.I'openuecepo
Bogopoaa.9.0Ocaxnennecynspuaon.10.CoiictBacepuucrororasa.l 1.JleficTBHEKOHIIEHTPUPOBAH
HOMCEpPHOUKHUCIOThIHAMeIbUcaxapo3y. 1 2.PacTBopeHneaMmmuaxkaBBo/e.

13. OcHoBHBIE cBOWCTBa pacTBOpa ammuaka. l4. KartanuTuueckoe OKHCIECHHE aMMHaKa.
15.TTonyguenue oxkcuaa azota(ll) u ero okucinenue Ha Bo3ayxe. 16. JleficTBue a30THON KHCIOTHI
Hamenb. 17. Topenue dhocdopa B kucinopone. 18. [IpeBpamenne kpacHoro ¢ocdopa B Oenbiit u
eroceedyeHne B TeMHoTe. 19. BzammopeiictBue ¢docdopHoroanrumpuna ¢ Bomou. 20.
O6pasuwirpadura, ammasza, kpemuus. 21. ['openune yrapuoro rasza. 22. TymeHwme miameHu
yriaekucnbsiMrazom.23.PaznoxenuneMmpamopa.

JlaboparopHblie onbIThl. 1. [lonyuenue xjopa u uU3ydeHHE ero CBOMCTB. 2. O3HaKOMIIEHUE
COCBOMCTBaMHU XJIOpCoOepKaIux orOenuBaTeneii. KauecTBeHHas peakius Ha rajJoreHu]-HOHBI.
3.CBoiicTBa Opoma, moma u ux cojeid. Pazmoxenne mepokcuaa Bomopoaa.OKUCIECHUE HOJIHI-
HOHOB TEPOKCHUJOM BOAOpOJia B KHCIOM cpene. 4. M3ydueHue CBOWCTB CEpPHOW KHUCIOTHI U
eeconeil.5.M3ydennecBoiicTBBOIHOTOpacTBopaammuaka.6.CeoiictBaconeiiammonusi. Kauectsen
HaspeaknusHadocdar-non.7.KauecrBeHnaspeakiusinakapOoHar-
noH.Pa3noxenuernnpokapbonaranatpus.8.McmeirannepacTBopa
CUJIMKATaHATPUSIMHIUKATOPOM.

9.03HaKOMIIEHHECOOPA3aMUTIPUP OAHBIX CHITHKATOB.
MpakTuueckaspadoraNel.[TonyuenneBonoposa.
MpakTuueckaspadoraNe2.[TomydeHNEXTOPOBOAOPOIAUCOISIHOUKUCITOTHI.
IIpakTuueckasipaboraNe3.IlonydeHneaMMuaKanu3yaeHUeer O0CBOMCTB.
MpakTuueckaspadoraNed.[TonydeHuneyriexuciororasa.
IpakTuyeckaspadoTaNeS.BrimonneHneskcnepuMeHTaIbHbIX3a1aunoreMe«Hemerambn.
KourpoasnasipadoraNel noreme«Hemerannsi.

Tema2.Metaiabi(374)

Obmmumito630pdITeMeHTOB— MeTaJuauao B CBOWCTBA MPOCTHIX BEIIECTB-
MeTamioB.MeTtannudeckue kpucrauindeckue pemerkd. CriaBpl. XapakTepuUCTHKa Hauobosee
M3BECTHBIXCIIABORB.IlonydeHuenTpuMeH eHEeMETaIIOB.

Ille 1 oy HBLeMEeETas o bl— o00mas XapakTepUCTUKA MOATPYIIIbI, XapaKTepHbIS
peakuuuHaTpus u kanusi. CBOMCTBa MIETOYHBIX METaIoB. [lonydeHue IMIETOYHBIX METAIOB.
Cona WeIKUHHATPp—
Ba)XHEUIIMEeCOeIMH eHUIHATPpUS. bepuinnii,Maruuii, mea049H03eMelbHbIEMETAITBL. Maruuiiukanb
oy, uxobmasxapakTepucTuKaHaocHoBemnonoxenusaBllepuoauueckoiicucremeanemenTo/[.11.M
€HJIEJIeeBauCTPOECHUIATOMOB.

[Tonyuenue, pu3nuecKHENXUMUUECKUECBONCTRBA, MPUMECHEHUEMATHU S, KABIIUSIMUXCOCAUHCHU .
AmdoTepHocTh OKcuIa W TUApokcuaa Oepusmusa. JKecTKOCTb BOABI M CHOCOOBI €€
ycTpaneHus. OKpacKaniaMeHUCOSIMATIETOYHBIXUIIEI0OYH03eMETbHBIXMETAILIIOB.



A 1 o M u H u W PacnpocrpaneHHocTr B mpupoae, ¢GU3HYECKHUEH XUMHYECKHE
CBOMCTBA(OTHOIIEHUEKKUCIOPOY,IaJIOr€HaM,paCTBOPAMKHU CIIOTUIIETI0Uel, antoMoTepMus). AM@
OTEpPHOCTbOKCUAauTUApoKcuaaantoMuHus. Conuantomunus. [lonHoepasnoxxeHneBogon  conei
QTIOMUHUA €O cNaObIMM  JIByXOCHOBHBIMH  KHUCJIOTaMHU.AJIOMHUHAaTBl B  TBEPJIOMBHJE
uspacteope.llpumenenneanomunus. Coeounenus antoMuHUAEHUZUUXCINENEHAXOKUCTEHUSL.

O n o BoO muc B U H € 1. Ousuyeckue ¢ XUMHUUYECKHE CBOHCTBa(peakIuu C
kucinopoaoM,kucioramu),npumerHenue. Conuonona(ll)ucsunna(ll). CBUMHIIOBBIHAKKYMYyTIATOP.
MertTannseno6o4dHBXTOATpYn n OcoOE6HHOCTH CTPOSHUS aTOMOB
MepexoaHBIXMETAIIIOB.

Xpom.DPu3nyecKnecBoicTBa, XHMMUYECKIEeCBOMCTBA(OTHOICHHEKBOASHOMYIIAPY,KHCI0PO1Y,XJI0
pYy,pacTBOpaMKuCcioT).Mi3MeHeHNEOKU CITUTENHHO-BOCCTAHOBUTEIBHBIXUKHCIIOTHO-OCHOBHBIX
CBOMCTB OKCH/JIOB " TUIPOKCHJIOB Xpoma c pocToM CTETIeHU
okucnenus. AM¢orepHbiecBoiicTBaokcunauruapokcugaxpoma(lll).Oxucnenneconeitxpoma(Ill)s
XpoMaThl. B3anMHBIETIEPEX 0IBIXPOMATOBHANXPOMATOB. X POMATHIU TUXPOMATHIKAKOKUCITUTEIH.
Ma pr a H e i — (uU3UYECKHE W XHUMHUYECKHE CBOHCTBA (OTHOIIGHHE K KHCIOPOLY,
XJopy,pactBopaM kuciot). Okcun mapranna(lV) xak okucnurens u katanuzarop. [lepmanranar
KaJIMSIKaK

okuciutenb. Maneanam(VI)karusueeocsoiicmea.

XK e nm e 3 o. Haxoxnenne B mpupone. 3HaueHue jkene3a Uil opraHu3Ma 4denoBeka. Dmusmdec
KrecBoiicTBaxkene3a. CraBbiKee3acyriiepooM. XMMHYeCKU eCBOMCTBaXKene3a(B3anMOAei CTBU
€CKHCIIOPOIOM,XJIOPOM,CEPOH, yTIIeM,KHCIIOTaMH, pacTBopamucosieii). CpapHeHHE KHCJIOTHO-
OCHOBHBIX MOKHCIHTEIHbHO-BOCCTAHOBUTEIBHBIX CBONCTB THApokcuaaxene3a(ll) m ruapokcuma
xenesa(lll). Comu xenesa(ll) u sxeneza(Ill). Metoasr mepeBoma coneiixene3a(ll)s

cosmm xkenesa(lll) m obpaTtHo. OkucauTensHBIe cBOWcTBa coeamHenuit kene3a(lll) B peakmusax
CBOCCTaHOBHUTEISIMU(MOANAOM, Me1b10). [ lnannapiekoMIekcpkene3a. KauecTBeHHbIEpeaK U U
Hanonbeikenesa(1)u(11I).

Me a ». Haxoxaenune B mpupoae. dusnueckne U XMMHUYECKHE CBOWCTBA (B3aUMOJIEHCTBHUE
CKHCJIIOPOZIOM, XJIOpOM, cepoH, kuciortamu-okuciautenasimu). Comu wemau(Il). Menabrit
kymopoc. Ammuakatel mMeau(l) m memmu(Il). IMomyuenme oxcuma menu(l) BoccTaHoBICHHEM
runpokcuaamenu(Il)rmoko3oi.

C e pe 0 po. ®duzndeckue HXUMUYECKHE CBOICTBa(B3aMMOICHICTBUE
CCEePOM,XIIOPOM,KUCIOTaMU-
okucnutensmu).OcaxaeHueoOKcu 1acepeOpanpu 1eiCTBHUIISIIOYNHACOIHCEPeOpa. AMMHAKaThIC
epeOpakakokuciuTenn. KauecTBeHHaspeakusHa HOHBI cepedpa.

3 o1 o 1 o ®usndeckue HUXUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE C XJIOPOM,
«UapCKONUBOAKOI». CIIOCOOBIBBIIENEHUA30I0TAN330I0TOHOCHOUIIOPOIBI.

Il m v k. Ousznueckue W XUMHUYECKHE CBOHCTBAa (B3aMMOJEHCTBHE C TaJOreHaMHu,
KHCIIOPOJIOM,CEPOH,PaCTBOPAMUKHUCIOTUIIEN0YEH ). AM(OTEPHOCTHOKCUIAUTUAP OKCH TAIIMHKA.
Pryts.IlpeacraBieHNEOCBOICTBAXPTYTUHEECOCIUHCHHSIX.
Jdemoncrpannu.l.Komneknusamerannos.2.Konneknusmuaepanosupyn.3. Konnekmus
«Amomununity. 4. Komnexnusa «XKene3o u ero cnnaBwel» 5. BzaumogeiictBue HaTpus ¢ BOJOM.
6.0OxpaimmBaHueIaMEHU COIIMULIEIOYHBIXHIETIOYHO03eMeTbHBIXMETa/I0B. 7. B3auMo aeiictue
Kanplus ¢ Bogoi. 8. IlmaBnenue amomunus. 9. B3aumopeiictBue amtoMuHmsicomenoupto. 10.
B3auMmogeiicTBuexpomac CONSTHOWKHUCIOTONHOE3 moctynaBosayxa.ll.OcaxaeHue ruapokcuia
xpoma(Ill) 71 OKHCJICHHE ero MEPOKCUIOM BOJIOpPOJIA. 12.
B3anMHbIenIepexoapIXpoMaToBuIuXpoMartoB. 1 3.Pasnoxennesuxpomaraammonus. 14. Aimomorep
MHUS.

15. Ocaxnenue ruapokcunaa kenesa(lll) m okxuciaenwe ero Ha Bosayxe. 16. Beigenenue
cepebOpanzeroconaei1eicTBUEMMEIH.

JlaGopaTopHbieonbIThl. 1 0.OkpamuBaHueniaMeHu COEAMHEHUSIMU
nieo4YHbIXMeTamioB. 1 1.O3HakoMIeHHeCMUHEepalaMUMBaXKHEH T MU COE AMHEHUSIMUILIEJIOYHBIX
MeTayoB.12.



CBolicTBacoeJMHEHUN e 0YHbIXMETAII0B. 1 3.OKpamBaHuenIaMeHUCOISIMU LIETOYHO3EMEIbH
pixMeTaioB. 14.CBolicTBaMarausarerocoefuHeHni. 15.ColicTBacoe fTMHEH NI KaJbIHsl.
16.Kectkocts Boxabl. 17. B3auMopneicTBuE allOMHHUS C KUCIOTaMH HIIeido4amu. 18.
AmdoTtepHblie cBoiicTBa ruapokcuaa antoMunus. 19. Ceoiicmea onosa, céunya uux coeouneHu.
20. CsoiictBa comeit xpoma. 21. CpoiictBa MapraHua u ero coeguHeHuil. 22.M3yueHue
MuHepalioB  keneza. 23. CpoiictBa kene3a. KaudecTBeHHble peaklUd Ha  HOHBI
xenesa.llonyuenne oxcuma menu(l). 24. CoiicTBa Meau, €€ CIUIaBOB W COeAMHEHUM. 25.
CBolicTBallMHKANEr0 COEIUHEHUI.

IIpakTHyeckasspabora Ne6. BrinonHeHHe  OKCHEPUMEHTANBHBIX  3a7a4y IO  TeMe
«MeTabIr1IaBHBIXTOATPYII».

IMpakTuyeckasapadoTaNe7.BoimogHeHHEIKCTIEPUMEHTAIBHBIX3aa40TeMe« M eTauIbIT00 0UH bIXIT
OATpYyII».
KonrtpoabnasapadoraNe2noreme«MeTamisy».

Tema3.Ctpoennearoma. XumMudeckasicBa3b(13q)

CTtTpoeHnmwuearto M a Hyxmmael. HM3oronel. Tunsl paguoakTUBHOrO pacnaja.
TepmosinepubiiicuaTe3. IlomyueHnne HOBBIX dieMeHTOB. SnepHbie peakuuu. CrpoeHue
3JEKTPOHHBIX
obonouyexkaromoB.[IpencraBnenneokBanToBoiiMexannke. KBantoBsieunciaa. ATOMHBIEOPOUTAIIH.
Pannycatoma.DieKTpOOTpULIATENBHOCTD.

XumuueckascBs3b. Buasixumnueckoiicsizn. KoBaaeHTHasACBA3bHEeXApPAKTEPUCTUKHU (JVTUHACBSI3H
,JIOJSIPHOCTD, OIS PU3YEMOCTh,KPaTHOCTHCBSI31 ). IOHHAs CBSI3b. M eTanIn4ecKascBs3b.
Crpoenuersepabixten.Kpucraminueckuenamoppusierena. TUNBIKPUCTAININYECKUX PEILIETOKMET
aJITIOBUMOHHBIX COEUHEHU . M €KMOJIEK YIS PHBIEB3aUMOJIECTBHSA. BotopogHAsI CBA3E.
Hdemouncrpanuu.l. Kpucrannuueckuepemerku.2. MogennmMoneKyii.

Tema4.OcHOBHBIE3AaKOHOMEPHOCTHIIPOTEKAHUAXUMHUYECKUXPeaKIUii (241)
TennoBo#inobdbdPexrxTXUMHUIECKONpPEaKIHA AIHIOTSPMAICCKAE
WIK30TepMHUUecKkue peaknuu. 3akoH [ecca. Temmora oOpa3oBaHHs BellecTBa. JHEpPrus
cBsa3u.llonstue o6sHTANBNINK. [lOHSATHE 003HTpONMU. BTOpOHi3aKOHTEPMOINHAMIKH.
Oueprusal nb606cankpuTepUrCaMONpOn3BOIbHOCTUXUMHUYECKOWPEAKIUN.
CKOpPOCTBHBXHUMMUYEECKHXPEaKIHUHWHU ee 3daBUCUMOCTh OT NPUPOABI
pearupyromuXBenecTB, KOHIEHTPpAlMipeareHTOB, TEMIIEPATYPbl, HATNYUAKATAIN3aTOPAa, 1011 ]
WIOBEPXHOCTUPEarupymmuxsemects.3akonaeicTpyomuxmacc. I IpasunoBant-
lodpda.llonstue 00 »HHepruM axTUBAUMM M 00 DHEPreTUYECKOM Mpoduie peaxiuu.
I'omorenusbIit
urereporeHHbiikatanus. I IpuMepbikaTaTUTHYECKUXITPOLIECCOBBTEXHUKEUBKUBBIXOpraHu3mMax. @
€PMEHTBIKaKOMOJIOrn4eCKHeKaTaaIu3aTophl.

OOpaTumMB €peacxI uu Xumuueckoe paBHoBecue. [Ipunnun Jle Illatense.
KoncrantapaBHoBecus.PaBHoBecueBpactBopax.Koncranteiaucconuanuu.Pacuerp Hpactsoposce
UIIBHBIXKHUCIIOT HIeNouel. [Ipouzsedenuepacmeopumocmu.
PasnaktuBHocTuMETamnao B. [loHaTHe o cTaHAapTHOM 3JIEKTPOAHOM MOTEHLIMANE
UBJIEKTPOJBHKYILEH cuile peakuuu. XHUMHYECKHE MCTOYHUKU TOKAa: TaJlbBAHUYECKHE
3JIEMEHTBI,aKKYMyJISTOPbIUTOIJIMBHBIEATEMEHTHI. DJIEKTPOJIN3PACIIIIABOBUBOIHBIXPACTBOPOBIJIE
KTPOJIUTOB.3AKOHbIINEKMP ONU3A.

JdemoncTpanumu. 1. Dk30TepMUUYECKHE U DSHAOTEPMHYECKME XUMMYECKHE peakuuu. 2.
TennoBblesBIEHUS IPU PACTBOPEHUU CEPHOM KUCIOTHl U aMMHAYHOM cenuTpbl. 3. 3aBUCUMOCTD
CKOpPOCTUpEAKIUH OT MPUPOJBI BEHIECTB HA MPUMEpPE B3aUMOJEHCTBUS PAaCTBOPOBPA3IUYHBIX
KHCJIOTOJIMHAKOBOW KOHI[EHTPAllMM C OJUWHAKOBBIMM KyCOUKaMH (TpaHylaMu) LHHKa |
OJIMHAKOBBIXKYCOUYKOBPA3HbIX

MeTaJlJIOB(MarHus, IMHKa,KeJie3a)CpacTBOPOMCOIIHOMKN CIOTHL.4.B3aumoneiicTtBuepacTBopoBce
PHOMKHUCIOTBICPACTBOPAMUTHU OCYIb(aTaHATPUAPAZTUYHOMN



KOHLIEHTpaluuuTeMneparypsl.5.Pa3noxenuenepokcu1aBo10p0oJacliOMOIIbIOHEOPTaHUUECKUX
KaTaJnu3aTOPOBUNIPUPOIHBIXO0BEKTOB,COEPKAIMXKATAIA3Y.

JlaboparopHble onbITbl. DakTOpbl, BIUSIIOIIME HAa B3aUMOJAEHCTBHE MeTalljla C
pPacTBOPaMHUKUCIOT. CMCIJ_ICHI/IC XUMHUYCCKOro paBHOBCCHUA IIpU YBCIUMYCHHHW KOHUCHTpALlUU
peareHToB UNMpoAyKToB.26.KaTtanutudyeckoepasnoKeHUenepoKCruaaBog0poaa
IIpakTH4eckasipadoTaNe8.CKOpOCTBXUMUYECKONPEAKIIUY.

IIpakTH4eckasipadoTaNe9. XuMnueckoepaBHOBECHE.

KontpoasnasipadoraNe3. TeopeTnuecKMEOCHOBBIXUMUH.

TemaS.Xumuueckasitrexnoaorus(12q)

OCHOBHBIEIPUHLMIIBI XUMUYECKOUTEXHOIOTUH. [IpOU3BOACTBOCEPH O 1 K M C JI O T Bl
KOHTAKTHBIM criocoboM. XuMu3m mpoiuecca. CoIpbe 715 MPOU3BOCTBA CEP-

HOUKHKCIOTHL. TexHOMOrnueckas cxemarpoliecca, 1polecchbliuannaparhl.
IIpounsBoacTteoammuaka. XumMusmipouecca. Onpene e HieONTU MAJIbHBIX Y CJIOBUHIIPOBEICHU S PEAKI]
un Il puHIMNIMPKYIAIUUHET OpeaIn3aluIBTEXHOJIOTHUECKONH CXeMe.

Me Ta nnyprusi. Uepnasimeramnyprusi. JoMeHHbIH

nporuecc(Cbpbe,yCcTpOHCTBOAOMEHHOMIIEUN, XUMU3MIIPOLIECCA).
[Ipon3BoACTBOCTAIMBKUCIOPOAHOMKOHBEPTEPE UBAJIEKTponedax. OpraHnueck

niicunres. Cunmesvinaocnogecunmes-2aza.lIpon3BocTBOMETAHOA.
DKOIOrusANIPOoOIeMAa0XPaHBIOKPYKaIO e Cpeibl. 3eIeHassX U MHSL.

Jemoncrpanuu. 1.CoipbeIIPON3BOACTBACEPHOMKUCIOTHL. 2. Mogenpkunserocnos.3. XKene3nas
pyaa.4.06pa3npiciiiaBoBKee3a.

Tema6.Xumusi BObITyuHacayxk0eoo0mecrsa(12y)

Xumust  numoi.  JKupsel, OGenku, yrieBoabl, BHUTaMHHBL.  IlumeBsle  1o0aBkHM, UX
knaccuukanus.3anpenieHHblenpa3peleHHblenuIeBbie100aBku. JIekapcTBennbiecpeacTra. Kpa
CKHUIUTMEHTHL [ [puHITUTIBIOKpamBaHuA TKaHEH. XuMusBcTpoutenbeTBe. Llement,6eTon. Ctexinon
KepaMuKa. TpaguuruoHHbIE u COBpPEMEHHBIE KepaMuyecKue MaTepHaIbl.
CaepxmnpoBoasmaskepamuka. berropasxumus. OrOenuBaroniecpeicTpa. XMMHUSBCEIbCKOMX 0351
ctBe.MucekTuuapiunectuuasl. Cpencreaszamureipactennii. Penemnents. Oco6eHHOCTHCOBpEM
eHHoMHayKku.MeTomonorusinayqyHoroucciueoBanus./Ipogeccusxumuxa. Mamemamuueckaaxumu
1.

[Touckxumuueckoinupopmanuu. Pabomacoazamudanuoix.

HemoncTrpanun. 1. [Mumesbsie kpacutenu. 2. Kpamenwue tkaneit. 3. OrOenuBaHHE TKaHEH.
4 Kepamuueckuemarepuansbl.S.[{BerusiecTexna.6. Konneknus « TonauBoueroBuib».
JladopaTopHbIeONbITHI.27.3HAKOMCTBOCMOIO U MUCP €ICTBAMH. 3HAKOMCTBOCOTOCTUBAIO ITUMHU
cpeactBamu. 28. Kieun. 29. 3HaKOMCTBO € MHHEPaJbHBIMH YIOOPCHHSMH WH3YYCHUCHX
CBOWCTB.

KontpoasnasipadoraNe4.lToropaskoHTpoibHaspadoTa.
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TeMaTnyeckoeniaHupoBanue
kJacc(3uBHenea10,Bcerol02yq)

Homep

memabsl

Tema

Konuuec
meouaco

6

Bmomuucne

npakmu
yeckuep

abomol

KOHmMpO
JibHbIED

adbomol

Ocnoenovte
8UObIOCAMEIbH

ocmu

IToBTOpeHue

WyTITyONeHUe3HAHUIA

18

CpaBHUBaTH
MPEIMETHI
OPraHUYECKONU
HEOPraHUYECKOU
XUMUH.
YcraHaBIUBaTh
B3aUMOCBS3HU
OPraHUYECKOMXUMUU
BCUCTEME
€CTECTBEHHBIXHAYKHU
€EpOJIbBKU3HU
oO1ecTBa.

OCHOBHEIE

IIOHATHUA OpFaHqucKOﬁX

HUMHNHN

13

OtpaxaTpHanucbme
3aBHCHMOCTh
CBOMCTBOPTaHUYECKUX
coeMHeHN N
OTUXCTPOCHUSHA
MIPUMEPEN3OMEPOB.
Ha0OnroaaTbHonuCHIBaTh
JIEMOHCTPAIHOHHBIN
XUMHUYECKUU
JKCIIEPUMEHTCIIOMOIIIBIO
POIHOTOSI3bIKAN
sI3BIKaXUMHUH. Pa3znnyarn
MOHSITUSI«IIEKTPOHHAs
00o0IT0uKa»u

«AIIEKTPOHHASIOPOUTAIIBY.
OnucelBaTbHOPMAJIBHOE
MBO30YXKJIEHHOE
COCTOSTHUSIATOMYTJIEPO/1a
u

OTpakaTbUXHAMKMChME.
XapakTepu3oBaTh
KOBAJICHTHYIOU
BOJIOPOJIHYIOCBSI3H.
OO0BACHATbMEXaHH3 MBI
nxo0pa3oBaHMUS.
HaszpiBaThOprannueckue




COCAMHEHHUS
BCOOTBETCTBUHUCIIPABHIIA
MHHOMEHKIaTypelTFOITA
K.Haxoauts
CHUHOHUMBITPUBHUAJIbHBIX
Ha3BAHUHOPraHN4YECKUX
COCAMHEHUI

YriaeBonoponasl

25

O06001aTh3HaHUS NI
€J1aThBBIBOJIBI

0
3aKOHOMEPHOCTIIXCTPOCH
us
XapakTepen3MeHeHusA U3
WYECKUXCBOWCTB
BrOMOJIOTHYECKOM
PAIYYTIEBOIOPOIOB.
PaznuuarenoHsiTus
«A30MEPHUKTOMOIIOTY.
3anuceiBaTh(HOPMYIIBI
HM30MEPOBUTOMOJIOT OB
YTIIEBOIOPOI0BPA3ITH
YHBIXKJIACCOBMHA3BIBA
TBHX.
XapakTepru3oBaTbIIPOMBI
IIJICHHBIE
n1a00paTOPHBIECTTOCOOBITT
ONIy4EHHSAYTIEBOOPOIO0
B.
[TpoBomnTH,HAOTIOAATEHOTT
UCBHIBATh
XUMUYECKUMIKCITIEPUMEHT
c
MOMOIIBIOPOAHOTOSI3bIKA
Us3BIKA

XUMHUHU

Kucnopoaconepxamiueo
praHuYecKuecoeJMHEHN
s

19

OnpenenatbnpuHaIiexk
HOCThOPTaHUYECKOT0COe
JTIUHEHUSIKKIIACCY
KHCIIOPOAO0COACPKAIIINXO
PraHNYeCcKUX COCTNHCHU
wu
KOHKpeTHourpynmneux.IIpor
HO3UPOBATh(PU3NUECKUECB
olcTBa
KHCIIOPOA0COAepkKa-
MUXOPTraHUYECKUXCOCIH
HEHUMH.
O00061maTp3HaHUANACTIAT
bBBEIBOJBIO
3aKOHOMEPHOCTSAXCTPOECH
WsIU XapakTepe
M3MEHEHUAPU3NIECKUX




CBOICTB
KHUCIIOPOAOCOAEPHKAIINXO
pPraHUYEeCKUX COETUTCHUM
HabnrogaTbronuceiBaTbXu
MUYECKUH
3KCIIEPUMEHTCIIOMOILBIOP
OJHOIO SI3bIKA U
SA3bIKAXUMUH.
Paznuuarscniupreingeso
JIBI.

A3oT-
HCEPOCOIEPIKATIECOCTH
HEHUA

XapakTepu3oBaThC
TPOEHUE,

KJ1accu (pUKanuio,n3omep
HI0
MHOMEHKJIATYPYaMHUHOB.
Ha ocHose
COCTaBaMCTPOCHHUS
aMHHOBOIMUCHIBATH
MXCBOWCTBA
KaKOPTraHWYECKHUX
ocHoBaHuI.CpaBHUBATHCB
olicTBa
aMMHaKa,MeTUJIaM1Ha U
aHWJINHAHA
OCHOBERJIEKTPOHHBIXIIPEJCT
ABJICHUM WB3aUMHOTO
BIIUSIHUSIATOMOBB
MOJIEKYJIE. Y CTAHABINBA
ThIIPUMEHEHHEAMUHOBKA
KQYHKITHIOUX
CBOMCTB.PackpbeITEpOIIL
JUYHOCTHUB
UCTOPUUXUMUHHA
npuMepe
peakuuu3uHUHA.
HabnronaTsronuceBaTbx
HMUYECKUN
AKCIEPUMEHTCIIOMOILBIOP
OJIHOTO f3BIKA U
A3BIKAXUMUHU.
MonennpoBaTbCTpOEHUEMO
JIE€KYyJIaMUHOB.
XapakTepu30BaTbCOCTaBU
CTpOEHUE
MOJIEKYJAaMHUHOKHCIIOT.
[Iporno3upoBatbpa3zauyHbl
€TUIIbI
U30MEPUNYCOEAUHEHUND
TOr OKJIaccau




HNOATBEPKIATh
HXCOOTBETCTBYIOIIIUMUMO
nenasiMu:rpadudecKumMu(
dbopmynamu)umarepuanb
HBIMH.
OnuchIBaTbXUMHUYECKHECBO
HcTBa

aMUHOKHCIIOT
KaKOpraHu4yeckuxam@or
epHbIxcoequHeHni. CpaBH
UBATBbUX C
HEOpraHW4YeCKUMHaM(pOT
€PHBIMUCOETUHEHUAMH.

buonornyecknakTHBHBIEBE

miecTBa

14

Ha
OCHOBEMECKIIPECAMETHBIXC
Bsi3eiic Onooruei u
JKOJIOTHENXapaKTEpU30Ba
Thb pOJIbLBUTAMUHOB
JUTSICOX PaHEHUSUTIOITIEP
XKaHuiAa
3/10pOBbSYEIIOBEKA.
KnaccupummupoBaTeBUT
AMHHBITTONPU3HAKYHX
OTHOIIEHUIO K
BoJleMIMKApam. O Ch
BaTbaBUTAaMUHO3bBI U
UXTIPOPUITAKTUKY.
PacrnioznaBaTbBUTaMUHBIA
,Cu/l.
XapaxkTepn3oBaTh(hepMeHT
bl KAKOMOJIOTHYECKUE
KaTaJIM3aTOPHIOCITKOBOUIIPH
POJIBIL.
CpaBHHBaTh()epMEHTHICHE
OpraHU4YeCKUMH

KaTanu-
3aTopamu.PacKpeIBaTbUXpO
1b B OMONOTUH
UTIPUMEHEHUEB
IPOMBIIUIEHHOCTH

Bricokom OJICKYJIAPHBICC
OCAHMHCHUA

CpaBHUBaTb()EPMEHTHICHEO
pPraHN4YeCKUMU

KaTanu-
3aropamu.PackpbIBaTbUXpo
Jb B OMOJIOTHHU
UIIPUMEHEHUEB
MPOMBIIIEHHOCTH.

HUTOoro:

102







11

TemMaTHYeCKOCIIIAHUPOBAHUE
Kjaacc(4uBHenesro,scerol364)

Home
pmem

bl

Tema

Konuuecme

ovyacoe

Bmomuucne

npakmuuecku KOHmMpOJibHbl

e

e

padomut pabomul

Ocnoenote
8UObIOCAMEIbH

ocmu

HeMeTa/1bl

38

OOBACHATS,
YTOTAKOSHEMETalT
bl.XapaKTepu3oBar
BXHMHUYCCKHEITIEM
CHTBI—HEMETaJLTbI
UCTpOEHHUE,pu3nue
CKHe
HXUMUYECKHUECBOU
CTBAIPOCTHIXBEIIEC
TB—HEMETAaJIJIOB.
OO0bBsACHATH3aB
HCUMOCTBOKHC
JIUTEILHO-
BOCCTaHOBUTEIIHHBI
X CBOMCTB
(mmumpeacka3pBaT
bCBOMCTBA)3JIEMEH
TOB-HEMETAJIJIOB

OT MXIIOJIOXKCHHUS
BIIEPUOJUYECKOMC
HCTEeME
XHMHYECKHUXIJIIC
meHToB/].11.Me
HeIeeBa.

Y cTaHaBIUBaTHIIP
HIUHHO-
CIIEICTBCHHBICCBS
31
MEXIyCTPOECHUEM
aToMa,XHMHYECKO
WCBSI3b10, TUIIOM
KPUCTAIITUIECKONP
CIIETKMHEMETAJITIane
TOCOETMHEHU U PU3
MYCCKUMHUCBOMCTBA
MM JaHHOTOHEMETa
JIANET0COC IUHCHHI.
JloKa3BIBaTLOTHOC
HUTEIbHOCTh




HOHATUHCMETAILIN U
«HEMETAJLI»

Metanasl

37

Obvscname,
YTOTaKOe
MeTaJuibl. Xapaxmep
U308aMbXUMUYECKHU
€3JIEMEHTBHI-
METaJUTBITIOUXIIOIO0
JKEHUIOBIIEPUOUYE
ckomcucreme Jl.
N.Menneneera.
Ilpocnosuposams
CBOMCTBAHE3HAKOM
BIXMETAJIOB
TTOTIOJIOKECHUFO
BIIEPUOIUYECKONCH
CTEMEXUMHUUECKUX
anemeHToB/[. .
Menaeneena.
Yemanasnusamonip
WYUHHO-
CIIEICTBCHHBIECBS3
u
MEXJIyCTPOCHHUEM
aTOMa,BUJIOMXUMHUY
€CKOWCBAI3ZUUTUIIOM
KPUCTAJITAYECKOUND
CMETKNYMETAILIOB
MPOCTHIXBEIIECTBH
UXCOEeINHEHNN

CrtpoeHuearoma

XuMHuyeckasicBs3

b

13

Hnmezpuposamuvcpe
JEHUS
no(u3nIecKONUreor
padbuMB3HAHHSIO
XUMHUYECKOHOpTranu
3alUUILIAHETHI.
Xapaxmepuzosamuo
XUMHYCCKUI
COCTaBI'€0JOrMYECK
HX000J0UeK3eMITH.
Paznuuamo
MHHEpaIbl
WTOPHBICTIOPO/IBI

OcCHOBHbBIE3aK0
HOMEPHOCTH
NPOTEKAHUSAXH
MHYECKHUX
peakumii

24

Ilpeocmasnamovun
dhopManmronoremMe
«Knaccudpukanusax
UMHYECKUX




peakiuit
MOPa3IUYHBIMITPHU3
HaKaM
BBHIETA0IIHII,
CXEM,OIOPHOT0
KOHCIIEKTa, B
TOMYHCIIE
CIIpUMEHEHUEMCPE
JICTB
UKT.Bvinoanamst
CCTOBBIC3aJAHUSIIO
TEME.
Xapaxmepuzosamuo
OKHUCIIUTEIILHO-
BOCCTaHOBUTEJIbHbIC
peakiuu,
OKHUCIIUTEIIh
MBOCCTaHOBUTEIIb.
Omauuams
OKUCIIUTEIbHO-
BOCCTAHOBHUTEJILHEIC
peaKkIuuoT
peakuuit
obmena.3anucuolé
amvypaBHEHUS
OKHUCIIUTEILHO-
BOCCTAHOBHUTEILHEI
XPEaKIUICIIOMOII]
bIO
METOJIadJICKTPOHH
oro

Oananca

XuMHYecKasgTEXH
0JI0T Ml

12

PackpriBath
POTBXUMHUYECKOTO
MPOU3BOJICTBA,KAK
MPOU3BOUTEIb-
HOH
CHUIBIOOIIECTBA.
XapakTepuzoBaTbo
omme
WYaCTHBICHAYYHBIS
MPUHITUTTBIXUMHYE
CKOT'OMPOU3BO/JICTB
a.
CpaBHUBATHIPOU
3BOJCTBaaMMHaK

a

AMETaHOJIaBCBET
€BAKHEHUIIIUXIIOH
SITHUXUMUYECKOM
TEXHOIOTHHU.
XapakTepu3oBaTh




TaKkue
Ba)XKHEHIIMEHAIpa
BJICHUSIHAYYHO-
TEXHUYECKOTOIPO
rpecca,
KaKOMOTEXHOJIOI'U
i
MHAHOTEXHOJIOT U

Hcnonp30BaThIION
YYE€HHBIE3HAHUSAIIO
xuMuuBObITYPacno
3HABaHUS
WUICHTH (U KALNUB
AKHEHIIUXBEIIECT
B UMAaTEPHUAJIOB;

. OILICHKH
KayeCTBAIIMTLEBOMB
OJIBIMOTAENbHBIXII

XuMUABOBITYUH
6 aciayskoe 12 ) 1 HIIEBBIXIIPOAYKTO
B:

o0I1IecTBa >

KPUTHIECKO
i
OIEHKHOCTOBEPH
OCTUXMMHUYECKONU
H(popmaruu,nocty
narolien
M3Pa3TUYHBIX

HCTOYHHUKOB

HUTOro: 136 9 4

TPEBOBAHUSIKYPOBHIO

HOATrOTOBKUBBIITYCKHUKOB10-11kaaccoB
BpesynbraTen3ydeHUsSXUMHHHAYTIYy0JIEHHOMYPOBHE YU CHUK IOJDKEH3HA
Th/TIOHUMATh
. poJib XHUMHUB €CTECTBO3HAHNM,EECBA3D
CAPYTMMHUECTECTBEHHBIMUHAYKAMH,3HAUCHHCBKU3HUCOBPEMEHHOTO 00IEeCTBA;
. BaKHEHWIIMe XUMHYECKHE TIIOHATHA: BEIIECTBO, XHMHYECKHMH DIEMEHT, aToM,
MOJIEKyJIa,Macca aTOMOB M MOJEKYJ, HMOH, paJuKal, auIOTPONHsS, HYKJIHIBI M H30TOIIbI,
aTOMHBIE s-, P-, Od-opOuTanu, XMUMHYECKas CBsA3b, IJICKTPOOTPHUIATEIBHOCTh, BaJCHTHOCTD,
CTENeHb
OKHUCJICHHS,THOPHU IU3AIUA0pOUTAICH, TPOCTPAHCTBEHHOECTPOCHUEMOJIEKYII, MOJIb, MOJI IPHAsIMAC
ca,MOJISAPHBIH 00BeEM, BEIIECTBA  MOJIEKYJISIPHOTO WM  HEMOJEKYJISIPHOTOCTPOCHHUS,
KOMILJIEKCHBIECOEIUHEHHUS, TUCIIEPCHBIC CHCTEMblI, HCTHHHBIC PACTBOPBI, IJICKTPOITUTHUCCKAS
JMCCOILMAIINSA, KHCIIOTHO-OCHOBHBIE PEaKIMM B BOAHBIX pacTBOpax, T'HAPOJIH3, OKHCICHHE M
BOCCTaHOBJICHUE,3JICKTPOJIN3, CKOPOCTh XMMHYECKOW peakIMh, MEXaHM3M peaKIMH, KaTajus,
TeIIoBOW 3(dQeKTpeakinu, >HTAIbINS, TeIIoTa OOpa3oBaHMs, SHTPOIHUSI, XUMHYECKOE
paBHOBECHE,
KOHCTaHTapaBHOBECHS, yTJIepOHbIM CKeNeT, ) YHKIIHOHAIbHAATPYIITA,TOMOJIOTHS,CTPYKTYPHASHIT
POCTPaHCTBEHHASIU30MEPH S, HHAYKTUBHBIHUME30MEPHBINA P PeKTHI,21eKTpod I, HYyKIe0)HII,0CH
OBHBICTUITBIPEAKITHHBHEOPTaHUYECKOHNOPTaHNYeCKOHXUMHUH;




. OCHOBHBIE 3aKOHBI XMMHHU: 3aKOH COXPAHEHUS MACChl BEIIECTB, MNEPUOAUUYECCKUN
3aKO0H,3aKOHITOCTOSHCTBACOCTaBa,3ak0H ABOTaipo,3aKkoH] ecca,3aK0H/IEHCTB YIOIIIUXMAaCCBKUHET
UKEUTEPMOJINHAMHUKE;

. OCHOBHBIC TEOpuu XHUMHH: CTpOCHUS aToma, XUMHYECKOMN CBSI3H,
3JICKTPOTUTHYECKOM U CCOIUAITNH, KHCIIOTHOCHOBAHU I, CTPOCHUSOPTaHNYECKUXCOETUHEHU M (BK
JOYASICTEPEOXUMHUIO ), XUMUUECKYIOKHHETUKYUXUMUYECKYIOTEPMOIUHAMUKY;

. KJIaCCH(PUKAITMTIOMHOMEHKIIATypyHEOPTaHHUEeCKUXUOPTaHUYECKUXCOSTMHEHU;

. IIPUPOAHBIEHCTOYHUKU YTIJIEBOI0POI0BUCIIOCOOBINXTIEPEPAOOTKH;

. BEIIECTBA W MaTepuajbl, IIHPOKO HCIHOJb3yEMbIE€ B MPAKTUKE: OCHOBHBIE METAJIBI
MCIUIaBbI,rpaduT,KBapIl,CTEKI0,[IEMEHT, MUHEPaJIbHBICYJ00pEHU S, MHHEpaIbHbIEHOPTaHUY €CKUE
KHCJIOTHI, IIEeJI0YH, aMMHaK, YTJIEBOJIOPObI, ¢denom, aHUIINH, METaHOII,
9TaHOJ,ITUIIECHTIUKOIb, IITULEPUH, OpMaThIET U, alleTalIbACTHI,alleTOH,TJIF0K03a,caxapo3a,kpa
XMaj,  KJIeT4aTKa, aMHHOKHCIOTHI, O€IKH, HCKYCCTBEHHBICE  BOJOKHA,  KaydyKH,
IJIACTMACCHI, KU PbI, MBLIAU MO0 ECPEJICTBA;

YMETh

. Ha3bIBaTbU3Yy4E€HHBIEBEILIECTBANOKTPHUBHAIIBHON»UMEXK TYHAPOJTHOMHOMEHKIIATYPaM;

. ONpeNeNsITh: BaJlEGHTHOCTb M CTENEHb OKUCIEHHUS XUMHUYECKHUX JJIEMEHTOB, 3apsij
HMOHA, TUIIXUMHUYECKONCBSI3U,IPOCTPAHCTBEHHOECTPOCHUEMOJIEKYJI, TUIIKPUCTATIITNYECKOUPETIIETK
M, XapakTep Cpeapl B  BOJIHBIX  pAacTBOpax, OKHUCIUTEAb W  BOCCTAHOBUTEIb,
HaIpaBJIeHUECMENICHUSIPABHOBECHUSATIONBIMIHUEMPA3IMIHBIX PAaKTOPOB,M30MEPBIMTOMOJIOTH, TP
MHAJJIEKHOCTHBEIIECTBKPA3IMYHBIMKIIACCAMOPTaHUYECKUX COEIMHEH NI, XapaKTePB3auMHOTO
BJIMSIHUS aTOMOB B MOJIEKYJIaX, THUIIbI PEAKIIUIl B HEOPTAHUYECKON U OPTaHUYECKOMXUMHH;

. XapakTepu3oBaTh: S- , P- W d-2JIEMEHTHl MO WX TMOJOXEHHIO B TIEPUOJAMICCKON
cucteme/l.M.MenpaeneeBa; o0IMe XMMHUYECKHE CBOMCTBA METAJIOB, HEMETAJLIOB, OCHOBHBIX
KJIACCOBHEOPTaHWYECKUXCOETMHECHNH ;CTPOSHUEUCBOMCTBAOPTaHNYECKUXCOSTUHECHIH (YTIIEBOIO

poOIoB, CIIUPTOB, ¢dbeHomnos, allbJICTUIOB u KETOHOB, KapOOHOBBIX KHCJIOT,
aMHUHOB,aMHHOKHCIIOTHYTJIEBOJIOB);
. OOBSICHATH: 3aBHCHMOCTh CBOWCTB XHMHYECKOTO »JJEMEHTa W OOpa3oBaHHBIX WM

BEIIECTBOTIIONOXKEHUsIBIeproandeckoricucreme/[.11.MenaeneeBa;3aBUCUMOCTbCBOMCTBHEOPTaH
MYECKUXBEIIECTBOTUXCOCTABAUCTPOCHUSI; TPUPOIYHUCIIOCOOBI00Pa30BAHUSIXUMIUYECKON  CBSI3H;
3aBUCHUMOCTh CKOpPOCTH XUMHUUYECKOU peakuuu oT Pa3JIMYHBIX
($aKkTOpOB,peaKnOHHOICITOCOOHOCTHOPTAHNY €CKUXCOETMHEHUIOTCTPOCHUSMXMOJIEKYIT;
. BBIITOJHATBXUMUUYECKUUIKCIIEPUMEHTIIO PACIIO3HABAHUIOBAXKH EUIINXHEOPTaHUYECKUX U
OpraHUYECKHUX BEILIECTB; MIOJIyYEHHIO KOHKPETHBIX BEILIECTB, OTHOCSIITUXCS
KM3YYEHHBIMKIIACCAMCOEIUHEHU;
. MIPOBOIUTHPACUYETHIITIOXUMHUYECKIM(POPMYyIaMHypaBHEHUAMPEAKLIHIA;
. OCYUIIECTBISATHCAMOCTOSATEIbHBIIIOMCKXU MUY ECKOWMH () OpPMAITTUCUCTTIOIB30BaHUEMPA3IT
WYHBIX HCTOYHUKOB (cnpaBOYHBIX, Hay4YHbIX M Hay4YHO-IOMYJSPHBIX

W3JIaHU I, KOMITBIOTEPHBIX0a3/1aHHBIX, pecypcoB/IHTEpHETA); ICIIONB30BATEKOMITBIOTEPHBIE
TEXHOJIOTHH IS 00pa0OTKHM U nepeaaun nHGpOpMaLK U €€ MPEJCTABICHUS B Pa3IMYHbIX

(bOpMaX;I/ICHOJ'IBISOBaTB HpI/IO6peT6HHHe 3HaHUA nu
YMCHHUA B HpaKTHHQCKOﬁ ACATCIbHOCTH HHOBCCHHCBHOﬁKH3HHHﬂHZ

° HOHI/IMaHI/IHF.HOGaHBHBIXHpO6J'ICM,CTO?[I_LII/IXHCpC,Z[‘-IeIIOBC‘ICCTBOMZBKOJ’IOFI/I‘ICCKI/IX,BHGPFC

THYCCKHXUCBIPHCBLIX,

° OOBSICHEHHUSI XHUMHYECKHX HBHCHHﬁ, npoucxogsamux B IMIpUPOLAC, 6BITy u
HaIrpoOUu3BOACTBC;

° BKOJ'IOFI/I‘-IecKI/IFpaMOTHOFOHOBC,Z[CHHHBOpr}KaIOHleﬁCpe,He;

° OLCHKHW BJHAHHUA XHUMHUYCCKOI'O 3arpsA3HCHUA OKPY)KaIOH_[Cﬁ CpCabl

HaOpraHu3M4eI0BEeKauIp yrueKuBbleOpraHu3Mbl;
. Oe30macHoipabOTHICBELIECTBAMUBIIA00PATOPUHN, OBITYHHAIIPOU3BO/ICTBE;



. OTIPEACICHUSIBO3MOXXHOCTUIIPOTEKAHUAXUMUUECKUXTTPEBpaALleHUHBPA3IUUYHBIX YCIOBUSIX
HOICHKMUXIIOCIEICTBHM;

. pacrno3HaBaHUAUUACHTH(PUKAIIMMBAKHEHIIIMX BEIIIECTBUMATEPHUAJIOB;

. OLICHKMKAY€CTBAMUTHEBONBOIBIMOTIENbHBIXTUILEBBIXIPOAYKTOB;

. KPUTHYECKOWOLIEHKH0CTOBEPHOCTUXUMHUYECKOWHH(OpMALIMH,TOCTyHAIOIIEHN3pa3InyH
BIXMCTOUYHHUKOB.

C=RU,0="I'BOYCOL

Ne2™'OL""c.bonbasal
nywwuua",
CN=E.FO.®épopos,E=sc
hool2_bgl@samara.edu.ru
008558f92923db0913
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27+04'00'
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