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Ilinanupyemblie pe3yJbTAaThl OCBOCHUS KYpPCa XUMMH.
JINYHOCTHBIE PE3YABTATHI.
e B I[EHHOCTHO-OPUCHTAIMOHHOW c(epe — YyBCTBO TOPIOCTH 332 POCCHUCKYIO
XMMHYECKYIO HAyKy, TYMAaHU3M, OTHOLLICHUE K TPYAY, LEJICYCTPEMIIEHHOCTD.

e B TpynoBoii cdepe — TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY JalibHEHIIEH
o0pa3oBaTenbHOM U MPo(hecCHOHANBHON TPACKTOPUH.

e B mno3naBarenbHONl chepe — yMEHHE YHPaBIATH CBOEH IO3HABATENbHOU
JESITEILHOCTBIO.

MeranpeaMeTHBIE PE3VIILTATEI.

e lcnonb3oBaHME YMEHUW W HABBIKOB PAa3JIMYHBIX BHUJOB IO3HABATEIBHOU
NESATEIbHOCTH, TPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUA (CHCTEMHO-
MH(POPMAIMOHHBIN aHAJIN3, MOJCIMPOBAHNE) I U3YyYEHUS Pa3IUYHBIX CTOPOH
OKpY>KalOILEH IeMCTBUTEIILHOCTH;

e lcnonp30BaHHE OCHOBHBIX MHTEIUICKTYAJIBHBIX OIEparui: (GopMyIHpOBaHUE
TUIIOTE3, aHAJIU3 M CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTeMaTH3all1s, BbISIBICHUE
MIPUYHUHHO-CIICICTBEHHBIX CBA3EH, IOMCK aHAJIOTOB;

e VYMEHHE TCHEpUPOBATh MJICHM W ONPEACIATH CPEICTBAa, HEOOXOAMMBIC MIJIs HX
peanusanuu;

e VYMeHHE ONpenensaTh IENM W 3aJa4d  JIeATCIbHOCTH, BBIOMpATh CpPEICTBa
peanu3aluy eI U IPUMEHATh UX Ha IPAKTHUKE;

e lcnonb3oBaHuE€ Pa3IMYHBIX HMCTOYHUKOB JUJIA  IOJYYECHUS  XUMHUYECKOU
nH(OpMAIINY, TIOHUMAHUE 3aBUCUMOCTU COJIEpKaHUS M (DOPMBI TPEICTABIICHUS
nH(pOpMaIIUY OT 1eJIeli KOMMYHHKAIIUH U aapecara.

IIpeaMeTHBIC PE3YIAbTATHL

B pesyabTare ndydyenuss yueOHOro npeamera «XuMHs» HA YPOBHE CpPelHEro o01iero
o0pa3zoBaHus:

BpinyckHUK Ha 0230BOM YPOBHE HAYYUTCS:

packpbeIBaTh Ha TpPUMEPAX pPOJIb XUMHUU B (OPMHPOBAHUM COBPEMEHHOW HAy4YHOU
KapTHUHBI MUpPa U B PAKTUYECKOM I€ATEIbHOCTH YEJIOBEKa;

JEMOHCTPUPOBATh HA MpHUMEPAX B3aWMMOCBA3b MEXKIYy XHUMHUEH W JAPYTrUMHU
€CTECTBEHHBIMU HAYKaMU;

pacKphIBaTh HAa MpUMEpPaX MOJIOKEHHS TEOPUH XUMUYECKOro cTpoeHuss A.M. bytieposa;

noHuMarth (usmdeckuii cmbicn Ilepuoanueckoro 3akona JI.M. MenzaeneeBa M Ha €ro
OCHOBE OOBSCHSATH 3aBUCUMOCTh CBOMCTB XHMMHUYECKHUX DJEMEHTOB M OOpa30BaHHBIX HMH
BEILIECTB OT JJIEKTPOHHOI'O CTPOEHHUSI aTOMOB;

OOBSACHATH MPUUMHBI MHOI000pa3us BEIIECTB Ha OCHOBE OOIIMX MpeACTaBICHUN 00 UX
COCTaBE U CTPOCHUH;

MPUMEHATh MpPaBUJIa CUCTEMATUYECKON MEXKIYHAPOJHONM HOMEHKJIATYpbl KaK CpEICTBA
pa3ianyueHus U UACHTU(UKALIUY BEUIECTB 10 UX COCTABY M CTPOCHUIO;

COCTABJISITh MOJIEKYJSIPHBIE M CTPYKTYpHBIE (DOPMYIJIBI OpPraHUYECKHX BEIIECTB Kak
HOocHUTeNel WH(GOpMAallMd O CTPOCHUU BEIIECTBA, €ro CBOWCTBAX M NPUHAUICKHOCTH K
ONpEACICHHOMY KJIacCy COCTMHEHUM;

XapakTepU30BaTh OPraHUYECKHE BEIIECTBA II0 COCTaBy, CTPOCHHUID U CBOMCTBaM,
YCTaHABJIUBATH MPUUMHHO-CJIEACTBEHHBIE CBA3M MEKy JAHHBIMHU XapaKTEPUCTUKAMHU BEIIECTBA;

MPUBOAUTH TPUMEPHl XUMUYECKUX PEAKLMN, PAaCKPBIBAIOLIMX XapaKTEpHbIE CBOWCTBA
TUMAYHBIX MPECTABUTEIEH KJIACCOB OPraHMYECKHX BEIMIECTB C LETbI0 MX HACHTU(PUKAIUUA U
00BsICHEHUS 001aCTU IPUMEHEHUS;

MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XUMUYECKUX PEAKIM Ha OCHOBE 3HAHUM O
TUTIAX XUMHYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKIIMOHHON CIIOCOOHOCTH;




UCTOJIb30BaTh 3HAHMA O COCTaBEe, CTPOCHMM M XMMHYECKHX CBOMCTBAaX BEILIECTB IS
0€30I1aCHOT0 MPUMEHEHUS B IPAKTHUECKON JAEATEIbHOCTH;

MPUBOAUTH MPUMEPHI MPAKTUUIECKOTO MCIOIB30BaHUS MPOIYKTOB MepepaboTku HEPTH U
IOPUPOJHOIO Ta3a, BBICOKOMOJIEKYJISPHBIX COCIMHEHMH (IOJIMATUIIEHA, CHUHTETUYECKOIO
Kay4dyKa, alleTaTHOT'O BOJIOKHA);

IIPOBOJIUTH OMBITHI 110 PACIIO3HABAHUIO OPraHUYECKHUX BELIECTB: INIUIEPHHA, YKCYCHOM
KHCJIOTHI, HEMIPEACIbHBIX JKUPOB, TIIFOKO3bI, KpaxMaia, OEIKOB — B COCTAaBE MUIIEBHIX MPOIYKTOB
U KOCMETHUYECKUX CPEJCTB;

BJIAJIETh NPAaBWIAMU U TMpUEMaMu 0€30MacHON paboThl ¢ XUMHUYECKUMHU BELIECTBAMHU U
71a00paTOPHBIM 000PYIOBAHUEM;

yCTaHaBJINBATh 3aBUCHMOCTb CKOPOCTH XMMHYECKON PEAKIIMU M CMEIICHUSI XUMUYECKOTO
paBHOBECHsI OT pa3iIM4YHbIX (DAKTOPOB C LEJIBIO OIPEICIICHUs] ONTUMAIBHBIX YCIOBUH
NPOTEKAHUS XUMUYECKUX MPOIECCOB;

IPUBOANUTH IIPUMEPBI THPOJIN3A COJIEH B IOBCEHEBHOM KU3HU UEIIOBEKA;

MPUBOANTH TPUMEPHI  OKUCIUTEIFHO-BOCCTAHOBUTENBHBIX pPEAaKUWid B  IPUPOAE,
IIPOM3BOJICTBEHHBIX IPOLIECCaX U KU3HEAEATEIIbHOCTH OPraHU3MOB;

NPUBOANTH MPHUMEPHl XHUMHUYECKHX PEAKIHH, PACKPBIBAIOUIMX OOILIHEe XUMHYECKUE
CBOMCTBA MPOCTHIX BELIECTB — METAJIJIOB U HEMETAJLIOB;

IIPOBOAUTH pacyeThl HA HAXOXACHHWE MOJIEKYJISIpHONH (opMynsl yrieBoaopoda IO
IPOAYKTaM CrOpaHHsi U MO €ro OTHOCUTENbHOW IJIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIIIUX B €r0 COCTAB;

BJIAJIeTh INpaBWJIaMH O€30MacHOro OOpalleHUs C €JKUMH, FOPIOYUMHU M TOKCUYHBIMU
BEIIECTBAMH, CPEACTBAMHU OBITOBOW XHMUHU;

OCYLIECTBIIATh MOMCK XMMHYECKOH HHGpOpMalMu 10 Ha3BaHUAM, HAECHTH(HUKATOpaMm,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

KPUTHYECKH  OLEHMBATh W  HUHTEPIPETHPOBATh  XHUMHUYECKYI0  HMH(OpMAaIHIO,
COJIEpIKallyIOCs B COOOIIEHUAX CPEACTB MacCOBOM HHpopMmaluu, pecypcax HTepHera, Hay4HO-
HOMYJSPHBIX CTaThIX C TOUYKH 3PEHUS] €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEJISAX BBIABICHUS
OIIMOOYHBIX CYXIE€HUN U (OPMUPOBAHUS COOCTBEHHOM MO3UIINY;

NPEJCTABIATh MYTH PELICHHs INI00adbHBIX MPOOJIEeM, CTOSALIMX Iepesa YeJIOBEYECTBOM:
IKOJIOTHYECKUX, IHEPTETHUECKUX, CHIPHEBBIX, H POJIb XMMUH B PEIICHUH STHX MPOOIeM.

BoinyckHuk Ha 6230BOM YPOBHeE MOJIYYHT BO3MO’KHOCTh HAYUHThCS:

WJUIIOCTPUPOBATh HA IPUMEpax CTAHOBJIEHHE MU DBOJIOLUI0 OPraHMYECKOM XMMHM Kak
HayKH{ Ha Pa3JIM4HbIX UICTOPUYECKUX dTAlax €€ pa3BUTHUS;

UCMOJIb30BAaTh METOJbl HAYYHOTO TO3HAHUS IpPHU BBINOJHEHUHM INPOEKTOB U Y4eOHO-
MCCJIEIOBATEIbCKUX 3a/lad [0 H3YYEHHIO CBOICTB, CHOCOOOB MOJY4YEHHS U paclo3HaBaHUS
OpPraHMYECKUX BEIIECTB;

OOBSCHATH TPUPOLY U CHOCOOBI 00pa3oBaHUS XMMHUYECKON CBSI3U: KOBaJEHTHOMN
(TIOJIIPHOM, HETIOJIIPHOM), MOHHOM, METAIITMYECKOW, BOJOPOJHOM — C ILEIbI0 ONpeieieHus
XUMHYECKON aKTUBHOCTH BEUIECTB;

YCTaHABIMBaTh TE€HETUYECKYIO CBSI3b MEXKJY KJIAaCCaMU OPraHMYECKUX BEIECTB IS
000CHOBaHHS MNPUHIMIIHUAIBHOW BO3MOXXHOCTH TOJYYEHHMsS] OPraHMYEeCKHX COEIMHEHUN
3aIaHHOT'0 COCTaBa U CTPOCHUS;

YCTaHABIIMBATh B3aUMOCBS3H MEXAY (pakTamu U TeopHel, IPUUNHON U CIEJACTBUEM IPU
aHanmu3e NpOOJEeMHBIX CUTyallMii M OOOCHOBAHWM MPUHUMAEMbIX pEIICHUH Ha OCHOBE
XUMHYECKHUX 3HAHUM.



Coaep:xxanue nmporpaMmsblI

OPI'AHUYECKASA XUMUA

10 KVIACC
Beenenue
Metoasl HayyHoro no3Hanus. Habmonenue, npeanonoxenue, runotesa. [louck
3aKkoHOMepHOcTel. HayuHblil skcriepuMeHT. BeiBos.
JemoHcTpanuu. BuneopparmeHTsl, craiiibl ¢ U300pakeHUIMU XUMHUYECKO TabopaTopuu,
IIPOBEJCHUS XUMUYECKOTO SKCIIEPUMEHTA.
Tema 1. Teopusi cTpoeHNsi OpraHuYeCKHX COeIMHEHH I
Teopus cTpoeHus oprannyeckux coenuHeHui. [Ipenmer oprannyeckoit xumuu. Mecto u
3HAUYEHHE OPraHWYECKOM XMMHUU B CHCTEME ECTECTBEHHBIX HayK. BaneHTHOCTb. XuMMHUECKOE
cTtpoeHre.OCHOBHBIE IOJIOKEHHSI TEOPUHM CTPOEHUSI OPraHMYECKUX COCAUHEHMH. YTIIepOoJHBIN
CKeJleT
OPraHUYEeCKON MOJIEKYJIbl. KpaTHOCTh XMMUYECKOW CBsA3U. MI30MeEpHs U U30MEPBHI.
JemoncTrpanuu. IlnaBnenue, oOyriMBaHHWE W TOpPEHHE OPraHMYECKHX BelIeCTB. Mozenu
MOJIEKYI
MPEACTABUTENEH Pa3IMYHBIX KJIACCOB OPraHUYECKUX COCAMHEHUH.
Jladoparopuble onbIThl. 1. Onpenenenre IeMEeHTHOTO COCTaBa OPTaHMUYECKUX COSIUHEHUH.
2. V3rotoBieHune Moieieil MOJIEKYJ OPraHUYECKUX COSAMHEHUH.
Tema 2. YrueBogopoabl U MX NPUPOIHbIE HCTOYHUKH
Aunkansl. [IpupoHbIii ra3, ero coctaB v IPUMEHEHHUE KaK HUCTOYHUKA SHEPTUHU U XUMUYECKOTO
CeIpbs. ['oMonormyeckuii psiA HPEAeNbHBIX YIIIEBOAOpPOAOB. M3omepus M HOMEHKIAaTypa
ankaHoB. MeTaH ¥ 3TaH KakK MpeACcTaBUTENH alkaHoB. CBOHCTBA (TopeHue, peakiiuy 3aMeleHus,
nupoaus,aeruapuposanue). [Ipumenenune. KpekuHr u wn3oMepusanus ajJkaHoB. AJIKUJIbHBIE
panukanbl. MexaHu3M CBOOOJHOPAIUKAIBHOTO raIOTCHUPOBAHUS aJIKaHOB.
AJnKeHbl. DTUJIEH KaK IPeJCTaBUTENb alKeHoB. [loyueHune 3TuneHa B NpoOMbIIIIEHHOCTH
(meruapupoBaHKe 3TaHa) U B J1abOpaTopuu (Aeruaparanus 3raHosna). CBoiicTa (ropeHue,
OpomupoBaHue, TUApaTalus, noJuMepusanus, okuciesue pacreopoM KMnO4) u npumeHenue
ATUJICHA.
[Mommatunen. [Mponunen. CtepeoperynsapHocTs noauMepa. OCHOBHBIC TOHATHSI XUMUH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. Peakiuu nojnuMepusanuy.
Juensl. bByraguen u n3omnpeH Kak npeacTaBUTeNNn AUEHOB. Peakiny NprcoeAMHEHUs ¢ y4aCTHEM
CONMpPSDKEHHBIX  JUEHOB  (OpomMHpoBaHME,  MOJMMEpHU3alus,  TUIPOraJoOreHUpOBaHUE,
THJIPUPOBAHUE).
Harypanbnblii 1 cHHTETHYECKHN KaydyKu. Pe3una.
AJNKUHBI. ALETHIIEH KaK Mpe/ICTaBUTeNb aIKUHOB. [lonydeHue aneTuieHa KapouHbIM 1
MeTaHOBBEIM criocobamu. [lomydyenue kapouaa kanbius. CoiicTBa (ropeHue, OpoMHUpOBaHUE,
rupaTanys, TpUMEepU3alns) 1 IPUMEHEHNE alleTUIICHA.
Apensl. benzon kak npenactaBuTenb apeHOB. COBpeMEHHbIE MPEACTABIECHUS O CTPOCHUU
OeH3ona.
CgoiicTBa 6eH301a (TOpeHre, HUTPOBAaHKE, OPOMHPOBAHUE) U €T0 TPUMEHEHHUE.
Hedtb 1 ciocoOs ee nepepadotku. CoctaB HedTH. [lepepaboTka HEPTH: IEperoHKa U KPEKUHT.
Pudopmunr HU3KOCOPTHBIX HEPTENPoyKTOB. [IoHATHE 06 OKTAaHOBOM YHCIIE.
JemoncTpanuu. ['opeHre MeTaHa, STHIIEHa, alleTuiaeHa. OTHOIIEHUE MeTaHa, 3TUJIeHa,
arieTuseHa 1 OeH30J1a K pacTBOpaM IepMaHraHara kanus u OpomHoit Boje. [lomyuenue stunena
peaxknuei neruaparalnuy 3TaHoja, aleTHIeHa — TUAPOJIM30M KapOuaa Kaibius. Pasnoxenue
Kay4dyKa [pY HarpeBaHUU, UCIIBITAHUE MTPOJYKTOB Pa3yIoKEHUs HAa HENpeAeabHOCTh. Komneknus
00pa3noB HeGTH U HEDTETPOTYKTOB.



JladopaTopublie onbIThl. 3. OOHApY)XCHUE HETPEICTbHBIX COSAMHEHUN B )KUIKUX
Hedrenpoaykrax. 4. Ilomydenune u cBoiicTBa anerwieHa. 5. O3HaKOMIIEHHE C KOJUIEKIMEH
«HedTp 1 POAYKTHI €€ epepaboTKm».

IIpakTuyeckas padora Nel (Bmecto 11a0. onbita 1») «KauecTBeHHOE OMpeelieHne yriiepo/ia,
BOZIOPOJIa U XJIOPA B OPTaHUYECKUX COCTUHECHUSIIX.

IIpakTyeckas padora Ne2 (10n0JHUTENBHBIN 3KcriepuMeHT) «llonydeHune 3TuaeHa U ONbITHI €
HUM.

Tema 3. Kuciopoacoaep:kamme opraHudeckue coelMHeHUus

Crnuprel. MeTaHON M 3TaHON Kak IPEICTaBUTENIN MPEACIbHBIX OJHOATOMHBIX CIUPTOB.
CoiicTBa 3TaHoNa (ropeHue, OKUCIEHHE B almbaerus, neruapartanus). [lomyuenue (OpoxeHuem
I[JIFOKO3bI UTUApaTaluell 3TUIeHa) U IPUMEHEHUE 3TaHoJa. DTUIICHIVIMKOJIb. [ IMIIepHH Kak ele
OJIMH NPEJCTaBUTENIb MHOTOAaTOMHBIX CHUPTOB. KauecTBeHHas peakius Ha MHOTOATOMHbIE
CIIUPTBHI.

®enou. [Tonydenue penona u3 kaMmeHHOTo yriia. KaMeHHBIH yroiib ¥ €ro UCIOIb30BaHue.
KokcoBaHue KaMEHHOIO yIuisl, BaKHEMIIME IPOLYKTHl KOKCOXMMHYECKOIO IPOU3BOJCTBA.
B3aumHoe BiMsHHME aTOMOB B MoJieKyle (¢eHona (B3auMopeicTBue ¢ OpOMHON BOAOH H
THJIPOKCUIOM HATPHUS).

[TonyueHnue u npuMeHeHue GpeHona.

Anpperuasl. @opManpIeru U aneTanbIerul Kak NpeacTaBUTeNu anpaerunos. [lousrue o
keroHax. CBOMCTBA (peakiusi OKUCIIEHUS B KUCIIOTY U BOCCTAHOBJIEHUSI B CIIUPT, peaKLus
nonukoHaeHcauun Qopmanpaeruga ¢ denonom). [lomydenue (OKUCIEHHEM CIUPTOB) U
npuMeHeHne (Qopmanpaeruaa u - aneranpaeruna. denomodopmanbaerugHble  TIACTMACCHI
TepMOIIacTUYHOCTh U TEPMOPEAKTUBHOCTb.

KapOoHOBBIEC KUCIIOTHI. YKCYCHAsi KUCIIOTA KaK MPECTaBUTENb MPEACTbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. CBOMCTBA YKCYCHOM KMCIIOTHI (B3aUMOJIEHCTBHE C METaJIIaMU, OKCUIAMU
METaJUIOB, THIPOKCHAAMU METANIOB W COJsIMH; peakuus stepudukanuu). llpumenenne
YKCYCHOM KHCJIOTBI.

Crnosxnble 3¢upsl U kupbl. CoxHbIE 3(UPBI KaK MPOIYKThl B3AUMOAECHCTBUS KUCIOT CO
COMpTaMH. 3HAu€HHE CIOXKHBIX 3(QUPOB B NpPUPOJE U KU3HM dYeroBeka. OTaenbHbIE
IPEJICTAaBUTENIN KHUCIOT WHOTO CTPOEHHUS: OJIEMHOBAs, JIMHOJIEBAsA, JIMHOJIEHOBAs, aKpHJIOBas,
11aBeseBas, OeH30Hasl.

Kupsl kak crokHble 3(DUPHI TIIMLIEPUHA U KUPHBIX KapOOHOBBIX KUCIIOT. PacTuTenbHbIe U
JKUBOTHBIE JKUPBI, UX COCTaB. ['Maponn3 wiM oOMbUIEHHE >KHpPOB. Mbuta. CuHTETHUYECKHE
moromue cpeactBa (CMC). IlpumeHenue XupoB. 3aMeHa >KUPOB B TEXHHUKE HEIHUIIEBHIM
CBIPBEM.

VYrnesoasl. [loustue 06 yriesogax. I'moko3a kak npeacTaBUTeNs MOHOcaxapuioB. [lonsaTue o
JIBOWCTBEHHON (YHKLIMM OPraHUYECKOro COEIMHEHHMs Ha IpHUMEpe CBOMCTB TIIIIOKO3bl Kak
anbJeruia ¥ MHOTOATOMHOTO CIUpTa — aybJerujgocnupra. bpokenue riroko3bl. 3HaYeHUE U
IIPUMEHEHHUE TIIFOKO3BI.

®pyKTO3a Kak u3oMmep riaroko3bl. Caxapo3a Kak IpeacTaBUTENb aucaxapuaos. [IponsBoacTso
caxapa. Kpaxman u nemnronosa Kak npeacTaBUTeNn nojaucaxapuaos. CpaBHEHHE UX CBOWCTB U
O6uosnorudeckas poisib. [IpuMeHeHne 3TUX noJaucaxapuoB.

JemoncTpanuu. OKuciIeHue cnupTa B anpaern]. KauecTBeHHbIE peakiui HA MHOTOaTOMHBIE
cnuptel. Komnmekuus «Kamensslli  yroap». Komieknus NOpOAYKTOB KOKCOXMMHUYECKOTO
IIPOU3BO/ICTBA.

PactBopuMocTh (peHona B Boze npu oObIUHOM Temmeparype U Nnpu HarpeBaHuu. KadecTBeHHbIE
peaxkuuu

Ha (eHon. Peakuus cepeOpsHOro 3epkaja ajabAeTUAOB U INIOKO3bl. OKHUCIIEHUE albIeTU0B U
[JIIOKO3bl B KUCIIOTY ¢ oMot rujapokcuna meau (II). KauectBeHHas peakius Ha Kpaxmail.



Komnmexkuust >¢upHbix macen. Komnekuus mnactmace u u3fgenuid w3 HuxX. Koekius
HCKYCCTBEHHBIX BOJIOKOH U U3JI€JIUH U3 HUX.

JlabopaTopHusie onbIThI. 6. CBolicTBa 3TMIIOBOTO ciupTa. 7. CBoiicTBa riuuepuHa. 8. CBoiicTBa
dbopmanbreruga. 9. CpoiictBa ykcycHoW kucnotel. 10. CsoiictBa xupoB. 11. CpaBHeHue
CBOMCTB PacTBOPOB MbLIa M CTHUpajibHOro mnopormika. 12. CoicTBa rimoko3bl. 13. CpoiicTBa
KpaxmMaja.

Tema 4. A3oTcoaeprkaiiue OpraHu4ecKue coeJUHeHHs

AMuHBI. MeTHIIaMUH KaK MPeACTaBUTENb alu(paTUIeCKUX aMUHOB U aHUJIMH — KakK
apomaTuueckux. OCHOBHOCTb AMMHOB B CPaBHEHHHM C OCHOBHBIMU CBOMCTBAaMH aMMHakKa.
AHWIMH U €T0 CBOMCTBA (B3aUMOJCHCTBHE C COJISTHOM KHCJIOTOM M OpOMHOM Bono#). B3anmuoe
BJIMSIHUE aTOMOB B MOJIEKYJIaX OpPraHMYeCKMX COEAMHEHMUH Ha npuMmepe aHunuHa. Ilomyuenue
anwinHa no peakuuu H. H. 3ununa. [Ipumenenue anuimna.

AMUHOKHUCHOTHL. ['TMIIMH U alaHuH Kak IpeJCTaBUTENN IPUPOJHBIX aMMHOKUCIOT. CBOMCTBA
AMUHOKHCJIOT KaK aM(pOTEpHBIX OPraHUYECKUX COeIMHEHUN (B3aUMOJICHCTBUE CO IIEeJI0YaMU U
kuciaoramu). OCOOEHHOCTH AMCCOLMAlMM AMUHOKHCIOT B BOAHBIX pacTBopax. bumomnsphbie
VOHBI.

O0pa3oBaHre NOJUNENTHI0OB. AMMHOKAIIPOHOBAsS KUCJIOTA KaK MPEICTaBUTEb CHHTETUYECKUX
aMUHOKHCIIOT. [IOHATHE O CMHTETUYECKHUX BOJIOKHAX Ha MpUMEpE KanpoHa. AMUHOKUCIOTHI B
npupojie, ux ouoaoruueckas posib. HezameHuMble aMUHOKHUCIIOTHI.

benku. benku kak nonmunentuabl. CTpykTypa 6enkoBbIX Mosiekyn. CBoiicTBa OeNKOB (TOpeHue,
THJIPOJIN3, IBETHBIE peakiyn). bronornyeckas poib OEIKOB.

HyxneunoBblie kuciaotsl. HykiieMHOBBIE KMCIIOTHI KaK MOIMHYKJIEOTUbl. CTpOEHNE HYKICOTH IA.
PHK u IHK B cpaBHeHun. 1IX posib B XpaHeHUH U Tiepeiade HacleACTBEHHON HH(pOpMaIny.
[ToHsiTHe 0 reHHO WHXEHEPUU U OMOTEXHOJIOTHH.

I'eneTnueckas CBS3b MEXK/y KJIaCCAMU OPraHUYECKUX COeMHEHUN. [IoHATHE O reHeTHYEeCKOM
CBSI3U U TEHETUYECKUX psJax.

JemoncTpaumnu. BzaumoaelicTtBue aMmMuaka 1 aHWIMHA C COJITHOM KUCIOTOM. Peakuus aHnimHa
c OpomHOl Bomoi. Jloka3arenbcTBO Hamuuus (YHKIMOHAJIBHBIX TpPYNI B PacTBOpax
AMUHOKHCIIOT.

PactBopenne u ocaxnaenue OenkoB. L[BeTHble peakuuu OenkoB. I'opeHue NTHUYBEro nepa u
mepcrsHod HUTH. Monens Monekyibsl JIHK. Ilepexonasl: 3TaHON — 3THUIEH — 3THICHIVIMKOJIb
— stunenriukonsaT mMeau (I1); aTanon — 3TaHans — 3TaHOBAs KUCIIOTA.

Jladoparopubie onbIThl. 14. CBOliCTBa OEIKOB.

IIpakTH4eckue padboTsbI:

Ne3 «[lonydeHue u cBoWcTBa KAPOOHOBBIX KUCIOT» (JOMOJHUTENBHBIN 3KCIIEPUMEHT).

Ne4 «CuHTe3 3THIIOBOTO 3(pHpa YKCYCHOM KUCIOTBD» (JIOMOTHUTENbHBIA SKCIIEPUMEHT).

NeS «MnenTrduKalus opraHuyecKux COeAMHEHUN»

Tema S. XuMus 1 )KM3Hb

[TnacTmacce! u BosokHa. [TonmMepusarus U OJIMKOHIEHC AN KaK CIIOCOOBI TTOJTYYECHHS
CHUHTETHUYECKHX BBICOKOMOJIEKYJISIPHBIX cOeAMHEHMM. [loTyuenne ncKycCTBEHHBIX
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN XMMHUYECKOM MoauduKkanueid NPUPOIHBIX MOJIUMEPOB.
CrpoeHre noauMepoB: JIMHEWHOE, NMPOCTPaHCTBEHHOE, cerdaroe. [loHsATHME O IulacTmaccax.
TepMoruiacTuyHble ¥ TEPMOpEAKTHUBHBIE  monuMepbl.  OTHeNnbHbIE  NPEACTaBUTENN
CHHTETHYECKUX M  HMCKYCCTBEHHBIX  IOJUMEpOB:  (eHOoNopOopMalbIACTHAHBIE  CMOJIBI,
MOJIMBUHUJIXJIOPU, T€(DIIOH, LEeJUTYIOU.

[TonsiTvie 0 XMMUYECKUX BOJIOKHax. HaTtypanbHble, CHHTETUYECKUE U HCKYCCTBEHHBIE BOJIOKHA.
Knaccudpukanms W OTAENbHbIE  MNPEICTAaBUTENM  XMMHUYECKHX  BOJIOKOH:  aleTaTHOe
(TpuaneTaTHBINA MIETK) ¥ BHCKO3HOE BOJIOKHA, BUHWJIXJIOPUIHBIC (XJIOPUH), TOJMHUTPUIBHBIC
(HUTPOH), MOMHAMHJIHBIE (KallPOH, HaIlJIOH), MOMUA(pUpPHBIE (JaBCaH).

®epmenThl. DepMeHThI Kak OMOJIOTHUECKUE KaTaau3aTopsl OenkoBoii npupoasl. [lonsrue o pH



cpensl. OCOOCHHOCTH CTPOEHUSI U CBOWMCTB (CENEKTUBHOCTh U A(()EKTHBHOCTH, 3aBUCHMOCTH
neiictBus oT Temmeparypsl u pH cpembl pactBopa) (epMEHTOB IO CpPaBHEHHIO C
HEOPraHNYECKUMU KaTaJIu3aTOPAMH.

Posb hepmMeHTOB B KU3HEACITENLHOCTH KUBBIX OPTaHU3MOB U IPOU3BO/ICTBE.

Buramunsl. [Tonsitue o BuTamuHax. Buapl BuTaMuHHOM HegoctaTouHocTh. Kimaccudukarms
BUTaMHHOB. Butamuu C Kkak npeacTaBuTeIb BOJAOPACTBOPUMBIX BUTAMUHOB U BUTAMHMH A Kak
IIPEJICTAaBUTEIND KUPOPACTBOPUMBIX BUTAMHUHOB.

['opmownsl. [TonsiTre 0 ropMoHax Kak OMOJIOTMYECKU aKTUBHBIX BEIIECTBAX, BHITOIHSIOMINX
SHJOKPUHHYIO PEryJISLHIO )KU3HEACATEIbHOCTH OpraHu3MoOB. BaxkHeuye cBOWCTBa TOPMOHOB:
BbICOKasi (pu3monornyeckasi aKTUBHOCTb, JHUCTAHIIMOHHOE NEHCTBUE, OBICTpOE pas3pylleHUE B
TKaHsAX. OTHenbHble TPEACTaBUTENM TOPMOHOB: HHCYIMH U ajpeHanuH. [Ipodunakruka
caxapHoro nuabera. [loHaTre o cTepouHBIX TOPMOHAX HA MPUMEPE MOJIOBBIX TOMOHOB.
JlexapcTBa. JIekapcTBeHHasi XUMUS: OT ITPOXUMHHU U (PapMaKOTEPaNIuH 10 XUMUOTEPAIIHH.
AHnTHOHOTHKY U AucOakTepros. Hapkoruueckue Bemectsa. Hapkomanus, 60pn0a ¢ Heil u
npoUIaKTUKA.

Pemmenue 3amay no oprannyeckoit xumuu. Pemenue 3a1a4d Ha BbIBOA (POPMYJIIBI OpraHUUYECKHUX
BEILECTB 110 IPOJYKTaM CrOpaHUs U MaCCOBBIM JOJISIM JIEMEHTOB.

JemoncTpanun. Komiekius mactMacc, CAHTETHUECKUX BOJIOKOH M U3EJIUNA U3 HUX.
Paznoxenue nepokcuaa BoJIOpOAa C MOMOIIbIO MPUPOAHBIX OOBEKTOB, COAEPKAIIMX KaTaslazy
(cbIpoe msico, ceipoit kaptodens). Komnekuus CMC, coaepkammx 3H3UMBL. VcnibITaHue cpelibl
pactBopa CMC unaukaropHoil Oymaroit. Kosmekuusi BUTAaMUHHBIX TpernaparoB. McrnbiTanue
Cpelsl pacTBOpa acKOPOMHOBOM KHCIOTHI MHAMKATOpPHOM Oymaroil. MchblTaHue anTedyHOro
npernapaTa UHCYJIMHA Ha O€JoK.

JlabopaTopHble onbIThI. 15. 3HaKOMCTBO ¢ 00pa3laMu MIacTMacc, BOJIOKOH U KayuyKOB.
IIpakTnyeckas padora Ne 6. PacrioznaBaHme 1iacTMace ¥ BOJIOKOH.

OBLIAA XUMUA

11 KUIACC

Tema 1. Ilepuoanyeckuii 3aK0OH M CTPOECHHE aTOMA

Otxpertue J[.M.Menaeneessim [leproanueckoro 3akoHa. [IlepBble MONBITKY Ki1acCUPpUKALIUN
XUMUYECKHX DJIEMEHTOB. BakHeilune NOHATUS XHWMHH: aTOM, OTHOCHUTEIbHAs aTOMHAs W
MosekyispHas Mmaccel.  Otkpeitne I, WM.  MengeneeBeim  Ilepuoaudeckoro  3akoHa.
[Tepuoanueckuii 3akoH B ¢dopmynupoBke J[. W. MenneneeBa. Ilepumonuueckas cucrema
J..Menneneesa. [lepuonnyeckas cucrema [[. . MenaeneeBa kak rpadudeckoe oTroOpakeHue
MIEPUOIUYECKOr0 3aKOHA. PaznuyHple BapuaHThl NEPUOJNYECKON CUCTEMBI. [1eprnonbl U rpymisl.
3HaueHUe NEePUOJINYECKOr0 3aKOHa U MEPUOJNIECKON CUCTEMBI.

Crtpoenue atomMa. ATOM — ciiokHast yacThia. OTKPBITHE 3JIEMEHTAPHBIX YaCTULl U CTPOCHHUS
atoMa. fnpo aroma: mpoTOHBI M HEWUTpOoHBL. M3oromsl. M3oTomsl Bomopona. DJEKTPOHBI.
DneKkTpoHHass 000JI0uKa. OHepreTudeckuii ypoBeHb. OpOutamu: s u p. d-OpOutanm.
Pacnpenenenue 53J€KTPOHOB IO JSHEPreTUYECKUM YPOBHSAM U OpOUTAISAM. OJIEKTPOHHBIE
KOH(QUTypalluM aTOMOB XHMHUYECKHUX JJIEMEHTOB. BalleHTHblE BO3MOXKHOCTH aTOMOB
XUMUYECKUX DIIEMEHTOB.

ITepnonnueckuii 3akoH U cTpoeHHe aroma. COBpEMEHHOE MOHATUE XUMHYECKOTO 3JIEMEHTA.
CoBpeMeHHas (GopMyTUpOBKa MEPUOANIECKOT0 3aKoHA. [IpudrHa NepuoIMYHOCTH B U3MEHEHUH
CBOMCTB XUMHYECKHX »3JIeMeHTOB. OCOOEHHOCTH 3allOJIHEHUS IHEPreTUYECKUX YpOBHEH B
AIIEKTPOHHBIX  O0OJOYKaX AaTOMOB TMEPEXOJHBIX DJIEMEHTOB. OJEKTPOHHBIE CceMelcTBa
3JIEMEHTOB: S U P-3JIeMeHThI; d- U f-371eMeHTBI.

Jemoncrpauuu. Paznnunsie popmsl [leproanueckoii cucremsl 1. M. Menneneena.



Tema 2. CTpoeHne BelecTBa

KoBanenTHast xumuueckasi cBsi3b. [loHsTHE 0 KOBaJIeHTHOM CBs3u. OO1Ias 37IeKTpOHHAS Tapa.
KpaTHOCTh KOBaJE€HTHOM CBSI3U. OJEKTPOOTPULATENLHOCTh. llepekpbiBaHME 3IEKTPOHHBIX
opOuTanei. curma u nu cBsi3u. KoBaneHTHas moyisspHasi ¥ KOBaJIeHTHAs! HETOJsIpHAs XMUMHYECKHe
cBsizu. OOMEHHBI M JOHOPHO-AaKUENTOPHBIM MeXaHU3Mbl OOpa30BaHUSI KOBAJCHTHOHW CBSA3H.
BemectBa MONEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHsA. 3aKOH IOCTOSHCTBA COCTaBa IS
BEILECTB MOJIEKYJISIPHOI'O CTPOCHHUS.

HNonnas xumunueckas cBsA3b. Katnonsl 1 aHnonsl. MloHHas cBs3b U ee cBoiicTBa. MoHHas CBsA3b
KaK

KpallHUK cllydyall KOBaJE€HTHOM TOJSPHOM cBsizu. @DopMmyibHas €IMHMUIIA BEIIECTBA.
OTHOCHUTEIBHOCTD AEJIEHUS XUMUYECKUX CBSI3€H HA TUIIBL.

Mertanmnuueckas xumudeckast cBsizb. O01ue Gpuanieckre CBONCTBAa METAJUIOB. 3aBUCUMOCTh
AJIEKTPONPOBOIHOCTH METAIJIOB OT TemrepaTypsl. CriiaBbl. YepHbIE U LIBETHBIE CILIABBI.
ArperatHple COCTOSIHHS BemiecTBa. ['a3pl. 3aKkoH ABorazipo /s Ta30B. MOJIIpHBII 00BeM
ra3o00pa3HbIX BeniecTs (MpH H. y.). XKuIkocTu.

Bopopoanas xumuueckas cBsizb. BogopoaHas cBsi3b, Kak 0COObIH cllydail MEKMOJIEKYISIPHOTO
B3aMMOJIecTBHs. MexaHu3M ee oOpa3oBaHMS M BIUSHUE HA CBOWCTBA BEHISCTB (HA TMpUMEpE
BOJIbI).

Hcnonp3oBaHue Bojbl B ObITY M Ha IIPOU3BOJICTBE. BHyTpUMOeKysipHas BOJIOPOAHAS CBS3b U
ee Ouosiornueckas poJb.

Tunel kpucTaJmmyeckux pemerok. Kpucrammueckas pemerka. IoHHbIE, METAILINYECKHE,
ATOMHBIE U MOJIEKYJISIPHBIE KPUCTAJUIMYECKUE pelIeTKu. AJutoTponus. AMopdHBIe BEIIecTBa, UX
OTJIMYUTEIBHBIE CBOKCTBA.

YucTsle BewecTBa cMecH. CMECH U XMMUYECKUE COeIMHEHMS. | OMOreHHbIE U reTepOreHHbIe
cmecu. MaccoBas U oObeMHas J0JIM KOMIIOHEHTOB B cMecH. MaccoBasi J0js IpUMECEH.
Pemenne 3amaynHa maccoByro aomio npumecedl. Kiaccudukamus BemecTB MO CTENEHH HUX
YUCTOTBHI.

Hucnepchbie cuctemsl. [lonsTie qucnepcHoii cucremsl. JlucnepcHas $asza u aucnepcuoHHas
cpena. Knaccudukanus nucnepcHsix cuctem. Kommonaapie AUCTIEPCHBIE CUCTEMBI. 30JIM U TEIIH.
3HaYEHHUE IUCIEPCHBIX CUCTEM B IIPUPOJE U KU3HU YEIIOBEKA.

JemMoHcTpanuu. Mojens KpUCTaNIMYeCKOW pelieTKy xyuopuaa Hatpus. OOpasibl MUHEPAoB €
MOHHOW KPHUCTAJUIMYECKOW PEIIETKOM: KalbIUTa, rayiuta. Moaenu KpUCTaUIMYECKUX PEIIETOK
«cyxoro npaa» (WM uojaa), anMasa, rpaduta (mim kBapua). Mojeias MOJSIpHOTO 00beMa razos.
Tpu arperatHbix cocTostHMsL BOJbl. JlucTwuisiius Boxabl. OOpasibl pa3iMyYHbIX JUCHEPCHBIX
CUCTEeM: dIMYIbCHUH, CyCleH3Mi, a’po3onelt, reneit u 3omneid. Koarymsamus. Cunepesuc. Dddekr
Tunnans.

JlaboparopHble onbIThl. 1. Onpenenenye CBOMCTB HEKOTOPHIX BEIIECTB HA OCHOBE TUIIA
KpUCTAJIIMYECKON pemeTKu. 2. O3HaKOMJIEHHE ¢ KOJUIEKIIMEN OJIMMEPOB, IJIACTMACC U BOJIOKOH
U w3/1euid u3 HuX. 3. JKecTkocTh Bo/Ibl. Y CTpaHEeHHE )KeCTKOCTH BOAbI. 4. O3HAKOMIICHHE C
MUHEPATBbHBIMU BoAaMHU. 5. O3HAKOMIIEHUE C TUCTIEPCHBIMU CUCTEMaMH.

IIpakTyeckoe 3ansaTue Ne 1. [Tonydenue u pacriozHaBaHuE Ia30B.

Tema 3. DieKkTpoMTHYECKAS TUCCONUALUSA

PactBopbl. PacTBOpBI Kak TOMOT€HHBIE CUCTEMBI, COCTOSAIIUE U3 YaCTUL] PACTBOPUTEILS,
pPacTBOPEHHOI'0 BeUIeCTBAa M MPOJAYKTOB HUX B3auMojelcTBus. PacTBopeHue kak (U3HKO-
XUMHUUYECKHMH Ipouecc. MaccoBast 011 paCTBOPEHHOT'O BeleCTBa. THIBI pacTBOpoB. MossipHas
KOHIIEHTpalus BeuiecTBa. MuHepaabHbIe BOABI.

Teopus 27EeKTPOIUTHYECKON TUCCOLMALIMU. DIEKTPOIUTHI U HEANEKTPOIUTHI. CTENEHb
ANEKTPOIUTHYECKON  aucconuanuu. CWibHBIE U clla0ble  JJEKTPOJUTHL. Y PaBHEHUS
NIEKTPOJINTUYECKON Jucconnanuu. Mexanusm aucconuanuu. CTyneHdaras JUCCOLMALUS.
Bonopoanslii moka3aress.



KucnoTsl B cBeTe TEOpUH 3IEKTPOTUTHUECKON Arcconnanun. OO1e cBoiicTBa HEOPTaHMUECKUX
U OPraHMYEeCKUX KHCJIOT. YCJIOBHS TEYEHHsS PEAKUMM MEXAy JJIEKTPOJIMTaMU [0 KOHIA.
Crienuduueckue cBOMCTBa a30THOM, KOHIIEHTPUPOBAHHON CEPHON M MypaBbUHOM KUCIIOT.
OcHOBaHMS B CBETE TEOPUH JIEKTPOIUTUYECKON TUCCOLUALNHI, UX KIacCUPUKaALMs U o01ne
CBOICTBa. AMUHBI, KaK OpraHn4yeckue ocHoBaHus. CpaBHEHUE CBOMCTB aMMHaKa, METHJIAMHUHA U
AHWIMHA.

Conmu B cBeTe TEOPUM DJICKTPOIMTHUYECKOW TUCCOLMANMHU, WX KilaccHPUKamus u oOmue
CBOMCTBA.

Conu xucnble U ocHOBHble CoJIM OpPraHMYECKHX KHUCIOT. Mpuia. DIEKTPOXUMHYECKUH P
HAIpPsDKEHUH METAJNIOB M €r0 MCIOJB30BaHUE [UIA XapaKTEPUCTUKH BOCCTAHOBMUTEIBHBIX
CBOMCTB METaJUIOB.

IMuapomms. Coyuyaun ruaposusa cojieid. Peakmus cpensl (pH) B pacTBopax THIpoIn3yOIMIHUXCS
cosieil. ' maponm3 opraHnyecKux BELECTB, €r0 3HAYEHUE.

JemoncTpanuu. VcnbiTanue pacTBOPOB MIEKTPOJINTOB U HEAIEKTPOIUTOB HA NIPEAMET
JUCCOLMALMU. 3aBUCUMOCTD CTENIEHH JIEKTPOIUTUYECKOMN TUCCOLMALUN YKCYCHOM KMCIOTBI OT
pa3baBnenus pactBopa. [Ipumepsl peakuuil HOHHOro 0oOMeHa, UAYIIUX ¢ 00pa30BaHUEM OCaJKa,
ra3a Wi BoJbl. XMMHUYECKUE CBOICTBA KUCJIOT: B3aUMOJEHCTBUE C METaJlJIlaMH, OCHOBHBIMU U
aM(pOTEepHbIMU OKCHJIaMH, OCHOBAaHMSAMM (IL€I0YaMU M HEPACTBOPUMBIMU B BOJIE), COJSIMH.
B3aumoneiictBue a30THOM KHCIOTHI ¢ Menplo. PazbaBienue cepHoil kucinorbl. OOyriivBaHue
KOHLEHTPUPOBAHHON CEPHOM KHMCIOTOM caxapo3bl. XMMHUYECKHE CBOMICTBA IIENOYEH: peakuus
HEHUTpaIM3alMy, B3aUMOJECHCTBHE C KHUCJIOTHBIMH OKCuJamu, cossimu. Pasnokenue
HEpPACTBOPUMBIX B BOJE OCHOBAaHMM IIpM HArpeBaHMM. XHUMHUYECKHE CBOWCTBA COJIEH:
B3aMMO/ICICTBHE ¢ METAJIJIaMH, KUCIIOTaMHU, LIeJI0YaMu, C IpYTUMH costsiMu. ['uaponus

KapOuzaa kanbius. M3yuenue pH pacTBOpoB ruipoau3yoLIuxcs coeil: KapOOHATOB LIETOYHBIX
METaJIJIOB, XJIOPUJIA U alleTaTa aMMOHHUSI.

JlabopaTopHble onbIThI. 6. O3HaKOMIIEHUE C KOJUIEKIMEH KUCIOoT. 7. [losryuenue u cBoiicTBa
HEPAaCTBOPUMBIX OCHOBAHUMU. 8. O3HaKOMJIEHHE ¢ KOJJIEKLIMEH ocHOBaHUi. 9. O3HaKOMIIEHHE C
KOJUIEKIIMEH MUHEPAJIOB, coaepxkamux conu. 10. McnpltaHue pacTBOpOB KHMCIOT, OCHOBAHUN U
coneit muaukatopamu. 11. Pa3znuunble ciyyau ruzaponusa cosedd. 12. I'mpponu3 xiopunoB u
aleTaToOB LIEJIOYHBIX METAJIJIOB.

IIpakTuyeckas padora Ne 2. Pemenue skcnepuMeHTaIbHBIX 33124 Ha UACHTU(DUKAIIIO
HEOPraHUYECKUX U OPraHUYECKUX COCIUHEHHM.

Tema 4. Xumuyeckue peakuuu

Knaccugukanus xummueckux peakuuil. Peakuuu, naynme 6€3 U3MEHEHUS COCTaBa BEILECTB.
Knaccudukanus no yncity 1 coctaBy pearupyroux BEIEeCTB U MPOIyKTOB peakiuu. Peakiun
pa3lIoKEHUs,, COEIUMHEHMs, 3aMelleHuss U OoOMEeHa B HEOpraHuuecko xumuu. Peaknun
NPUCOEANHEHNS, OTIIEIUICHNS, 3aMELICHUs] 1 U30MEpPHU3allui B OpraHMYecKoil XxuMuu. Peakuuun
MOJIMMEPU3ALMH KaK YaCTHBIN cy4yail peakunii IpUCOEIUHEHN.

TennoBoii 3QPeKT XUMUIECKUX peaKIuid. DK30- U SHIOTEPMHUUECCKUE PEAKITUU.
TepMoxuMHuueckne ypaBHEHHsA. PacueT KojauuecTBa TEIUIOTBI IO TEPMOXUMHUYECKUM
YpaBHEHUSIM.

CKopocTh XMMHUECKUX peakluil. [ToHsTHE 0 CKOPOCTH XUMHUUYECKUX pEAKLUi, AHATUTHYECKOE
BbIpaK€HHE. 3aBHCUMOCTh CKOPOCTH PpEaKIMU OT KOHIEHTpAIMH, AABJICHUS, TeMIepaTyphl,
IIPUPOJIbI PEArNPYIOLIUX BEUIECTB, IUIOMIAIN UX COIPUKOCHOBEHUS. 3aKOH JEHCTBYIOIIUX Macc.
Pemenue 3a1a4 Ha XUMHUUECKYIO0 KUHETUKY.

Karanus. Katanusaropsl. Katanus. ['oMoreHHslIil u rereporeHHsiii katanus. [Ipumepst
KaTaJIUTHYECKUX MPOILIECCOB B IPOMBILIUIEHHOCTH, TEXHUKE, ObITY. DepMEHTHI U UX OTIMYUS OT
HEOpraHMYecKuX Karannizatopos. [IpuMeHeHne kaTanu3aTopoB U PEpMEHTOB.

Xumuyeckoe paBHoBecue. OOpaTuMble U HEOOpaTUMBble peakuu. XUMHUECKOE paBHOBECHE U



CrocoObl €ro CMeNIeHHss Ha TMpuMepe TmoiaydeHus ammuaka. CHHTE3 aMMHuaka B
MPOMBIIIIIEHHOCTH.

[TonsiTrie 06 ONTHUMANBLHBIX YCIOBHSIX MPOBEICHUS TEXHOJIOTHIESCKOTO MpoIiecca.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE MTpOLecChl. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH.
Oxkucnuresns U BoccTaHOBUTENb. OKUCIIeHUE U BoccTaHOBiIeHHE. COCTaBICHUE YpaBHEHUM
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIUI METOAOM JIEKTPOHHOTO OasiaHca.

OO6miue cBoiicTBa METAINIOB. XMMUYECKHE CBOMCTBA METAJIJIOB KaK BOCCTAHOBUTEIICH.
B3aumopeiicTBue MeTayuioB € HEMeTaUlaMM, BOJOW, KHCIOTaMH U PacTBOpaMHU COJIEH.
Mertamiorepmus.

Koppo3uss MeTaiioB Kak OKHCIMTEIbHO-BOCCTAHOBHUTEIbHBIM Tmpouecc. CrnocoObl 3aliuThl
METAJIJIOB OT Koppo3un. OOIue CBOiCTBa HEMETAIIIOB. XUMHYECKHUE CBOWCTBA HEMETAINIOB KaK
OKHCJIUTENEH.

B3aumoneiicTBue ¢ MeTamiamMu, BOJAOPOAOM M IpyruMu Hemetauiamu. CBOWCTBAa HEMETAIIOB
KaKk BoccTaHoBHTeneil. B3aumonelcTBue ¢ MNPOCTHIMH U CIOXHBIMU — BEIIECTBAMMU-
okucnutTensiMu. O01ast XxapakTepUCTUKA FaJIOTeHOB.

Onektponun3. Obime cnocoOsl MOyYeHNs METAIJIOB U HEMETAIIJIOB. DIEKTPOJIU3 PACTBOPOB U
pacIuIaBoB DJICKTPOJIMTOB HA TPHMEpPE XJOpPHUAAa HATpUS. DJICKTPOIUTUYECKOE IOIyICHUE
ATIOMUHUSL.

[TpakTHdeckoe 3HaYCHHE AIEKTposn3a. ['albBaHOTUTACTHKA U TAJTbBAHOCTETHSI.

3axmrouenue. IlepcrieKTuBBl pa3BUTHS XUMHUYECKOW HAyKH U XHUMHYECKOTO MPOU3BOJICTBA.
Xumus ¥ mpodsieMa OXpaHbl OKPYKAIOIIEH CPEIbl.

JleMoHCTpauM. DK30TEPMUYECKUE U SHIOTEPMHUUECKUE XUMHUECKHUE PeakIiu. TernnoBbie
SIBIICHUSI TIPU PACTBOPCHHUM CEPHON KUCIIOTHI U aMMHAYHOW CEJUTPBI. 3aBHCHMOCTH CKOPOCTH
peaKuu OT MPUPOJBI BEIIECTB HAa MPUMEpPE B3aUMOJICHCTBUS PACTBOPOB PA3IUYHBIX KUCIOT
OJIMHAKOBOM KOHIICHTPAIIMU C OJMHAKOBBIMU KyCOUKaMu (TpaHyJIaMH) IIUHKA M OJUHAKOBBIX
KYCOYKOB pa3HBIX METa/UIOB (MarHus, I[MHKA, >Kejie3a) C PAcTBOPOM COJISIHOM KHUCIIOTHI.
B3aumoselicTBue pacTBOPOB CEPHOM KHUCIIOTHI C PACTBOPAMHU THOCYJIb(haTa HATPHUS PA3TAIHOU
KOHIIEHTpAIlUU U TemrepaTypbl. MoJienb KUmaero cios. Pa3znoxxkeHne mepokcuaa Boaopoa ¢
nomouiblo Heoprannueckux karanuzatopo (FeClz, KI) u npupoaHbix 00bEKTOB, COAEpKAIINX
Karanaszy (ceipoe Msico, kapTodens). [Ipocreiiiire OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU:
B3aUMOJICCTBUE IIMHKA C COJISTHOM KHCIOTOM W xene3a ¢ cyinbdarom memu (II). Monens
aneKTponrsepa. Moaens NeKTPOIM3HON BaHHBI IS MTOJTYUYEHUs aTFOMUHUSL.

JladopaTtopuble onbIThl. 13. [lonyueHne Kuciopoaa pa3nokeHHEM MEPOKCHIa BOJOPOIA C
MOMOIIIBIO JUOKCH/A MapraHila U KaTanasbl ChIporo kaprodens. 14. Peakius 3aMereHus: Meau
’Kene3oM B pactBope cynbdata meau (I1). 15. [Tomydyenue Bogopoaa B3auMOI€HCTBUEM KUCITOTHI
C IIUHKOM. 16.

O3HakoMJIEHUE C KOJUTEKIHEH MeTaiioB. 17. O3HaKOMIIEHHE ¢ KOJUICKIIMEH HEMETaJIOB.
IIpakTuyeckas padora Ne 3 «['eHeTndeckas CBS3b MEXKAY Pa3IMYHBIMU KIIACCAMHU
HEOPTaHMYECKUX M OPTaHUYECKHUX BEIICCTBY.

TemMaTnyeckoe MJIAHKPOBAHME.
10 xaacc (70 yacoB).

No Tema KonnuecTBo yacos
1 Baenenue 1

2 | Teopus cTpoeHUsI OPraHUYECKUX COCTUHEHUN 5

3 | YrieBonopoasl U UX PUPOAHBIE UCTOYHUKH 21

4 | Kucnopoaconep:kaiyue opraHu4eckue CoeAMHEHUs 22

5 | A3zorcoaepikaiiue opraHu4ecKue CoeAMHEHUs 10

6 | XuMHuS u KU3Hb 11
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11 kaacc (68 yacos)

No Tema KonnyecTBo yacoB
1 [Tepuoanueckuii 3aKOH U CTPOECHHUE aTOMa 7

2 | CrpoeHnue BemniecTa 18

3 DJIEKTPOJIUTUYECKAS TUCCOIIUAIIUS 19

4 | XUMUYECKHUE pEaKIINKU 24
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