OBLIASA N HEOPTAHUYECKAS XUMUSA
1. Ilesb ocBOEGHHS TUCHUILIHHBI
®opmupoBaHue 0OCHOB (yHIaMEHTAIbHBIX 3HAHUN B 007aCTH 00111l 1 HEOPraHNYEeCKONH XUMHUU.
2. MecTo aucuuninHbl B cTpykrype OIIOIT

Hucnurnmuna «O01as 1 HeopraHudeckass XUMHs» OTHOCHTCSI K BAPHATUBHOM YacTh OJI0Ka
JHUCIUTLINH.

Jlyist ocBOCHUS TUCTTUTUTMHBI «O01ast 1 HEOpraHU4ecKasi XUMUsD» 00yJaroIIHeCs UCIIOJIb3YIOT
3HAHMS, YMEHHUSI, CTIOCOOBI ACATEIHPHOCTH U YCTAaHOBKH, C(OOPMUPOBAHHBIC B XO/I€ U3YyUCHUS
JACITUILINHBI «300JIOTHS.

OcBoeHHe TaHHOU TUCIMIUIUHBI SBJISETCS HEOOXOAMMON OCHOBOM ISl IOCEAYIOMIETO H3YICHHS
mucuuiuinH «llemarorukay, « AHaINTHYECKAs XUMUSI», « bBHOTEXHOJIOrHUA», «bHOXUMUSY,
«BocnuTanue ToJIepaHTHOCTH Y IIKOJIBHUKAY, «/yXOBHO-HPABCTBEHHOE BOCIIUTAHHUE
MIKOJIBHUKOBY, «30050Tus», «MneHTnuKanus opraHmuecKiux CoequHeHui», «cropus u
METO0JI0THs XUMUny», «Mcropus xumuu B Poccuny, «KommonaHas xumusy, «O0IIas 3K0JI0THs»,
«Opranunueckast xumusiy, «lIpuxknagnas xumusy, «IIpodeccrnonansHoe camopa3BUTHE YUUTETISY,
«Pa3BuTHE UCCIIEI0BATENBCKON KYIbTYphl yuuTens», « TeopeTnueckrue OCHOBbI OPraHUueCKOn
XUMHUWY, «PU3NO0NOTUs pacTeHUI», «Du3nueckas XUMUID», «KXXUMUYECKUNA CUHTE3», «XUMHUS
OMOJIOTUYECKH aKTUBHBIX BEIIECTBY», « XUMHSI BBICOKO-MOJIEKYISIPHBIX COSAMHEHUI», « XUMUS
OKPY>KaIOIIEH Cpebl», « IKOJOTUYECKAs XUMUS», IPOXO0KIeHU MpakTuk «Hay4aHo-
uccleoBaTenbckas padboTa (IKOJIOTHs, TeHeTUKA)», «[IpakTrKa Mo mosy4yeHu o NePBUYHBIX
YMEHUH U HAaBBIKOB HAYYHO-UCCIIE0BATEIIbCKOM AESITEIBHOCTH (XUMUUYECKAst TEXHOJIOTHS )»,
«[IpakTuka 1o noay4eHuro NpopeCcCHOHATBHBIX YMEHHI U OMbITa MPOheCCHOHATBHON
JIeAaTeIbHOCTIY, «[IpenumioMHaast mpakTUKay.

3. Illlanupyemble pe3ybTaTbl 00yUeHUs!

B pe3ynbrare ocBOeHUS TUCIUTIINHBI BBITYCKHUK JTOJDKEH 00JIaaTh CISAYIONTUMHI
KOMIIETEHITHSIMHU:

— TOTOBHOCTBIO UCIIOJIB30BaTh CHCTEMAaTU3HPOBAHHBIC TCOPSTHUSCKUE U TIPAKTUYCCKUE 3HAHUS JIIIS
MOCTAHOBKH U PEIICHHUS MCCIIEI0BATEILCKUX 3a1a4 B 00mactu oopazosanus (ITK-11);

— TOTOBHOCTBIO UCTIOJIL30BATh 3HAHUS B 00J1ACTH TEOPUH M MMPAKTUKU XHUMHH TSI TOJATOTOBKH U
perenus npodeccuonansHbix 3aaau (CK-3).

B pe3yabTare udydeHns AUCHUNIMHBI 00YYAKOIIHICS JOJIKEH:
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— OCHOBHBIE TIOHSTHS, TEOPUU U 3aKOHBI OOIIEH XUMUU;

— YHEPreTUYECKHE U KHHETUYECKNE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKHUX MPOIIECCOB;

— (PU3UKO-XUMUYECKHNE OCHOBBI CTPOCHUSI 1 COCTAaBa PACTBOPOB U TEOPHIO ICKTPOTUTHIECKOM
JIUCCOLMAINY;

— TEOPETUYECKUE OCHOBBI OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHI U JIEKTPOXUMUYECKUX
IIPOLIECCOB;

— pacmpocTpaHeHHUE B IPUPOJIE, MOTydeHre, TpUMEHEHNE, (U3UKO-XUMHUIECKHE CBONCTBA
HEMETAIJIOB U UX COEMHEHUH, Ononornueckre GyHKIIMH U SKOJIOTMYECKOE 3HAUCHNE N3Y4aeMBbIX
BEIIIECTB;

— pacrmpocTpaHeHue B IPUpoJie, OTyYeHHe, TPUMEHEeHNEe, PU3UKO-XUMHUECKHUEe CBOMCTBA
METaJIOB U UX COCTMHEHUM, Onosiornueckue GyHKIIUUA U SKOJIOTUYECKOE 3HAUYEHNE N3YIaeMBbIX
BEILIECTB;

— (PU3UKO-XMMHUYECKHE OCHOBBI METO/IOB CUHTE3a M OUYMCTKH HEOPTAHMYECKUX COSIMHEHUN;



ymemp

— MIPUMEHATH OCHOBHBIC MTOHSTHUS, TEOPUHU U 3aKOHBI OOIIEH XUMHUH 11 O0BSICHEHUS (PU3HKO-
XMMHYECKHX CBOMCTB IMPOCTBIX BELUIECTB U UX COSIMHEHUN U YCIOBHM MPOTEKaHU XUMUYECKUX
IIPOLIECCOB;

— BECTHU pacyeThl IHEPreTU4ecKux 3((HeKToB XMMUYECKUX PEaKLUil U ONpeseIATh BIUIHUE
pa3IMYHbBIX (PAaKTOPOB HA CKOPOCTH PEAKIIMI U XUMHUECKOE PABHOBECHE;

— XapaKTepHU30BaTh PABHOBECHBIE IIPOLIECCHI B PACTBOPAX IEKTPOJIUTOB;

— XapaKTepHu30BaTh X0J U HAIIPaBJIEHUE OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKLIUN U UX
3HA4YEeHUE B XUMMUYECKUX U OMOJIOTMUYECKUX CHCTEMaX;

— MPOBOAMTH CPAaBHUTEIbHBIN aHAIN3 (PU3MKO-XUMUYECKHUX CBOMCTB HEMETANIOB, METAJUIOB U UX
COEIMHEHUI Ha OCHOBE UX COCTaBa U CTPOEHUS;

— 3KCIIEPUMEHTAJILHO BOCIIPOU3BECTH METOJIMKY CUHTE3a BEILIECTBA U IPOBECTH €I'0 OYHCTKY;

é1a0emb

— HaBBIKAMH IMOUCKA U 0TOOPA U3 Pa3IMIHBIX UCTOYHUKOB HAYYHOU U METOINYECKON MHPOpMAITUU
0 pazjesiaM XUMHUU;

— OTIBITOM COCTABJICHHS] YPABHEHHM XUMUUYECKUX PEAKLIUM U PEIICHUS 3a]1a4 110 XUMUYECKUM
dbopMynaM u ypaBHEHUSIM;

— YMEHHEM U HaBBIKAMH MTPOBEICHUS XHMHUECKOTO 3KCTICPUMEHTA C YI€TOM TPeOOBaHUN TEXHUKH
0€30MacHOCTH U aHAIN3a PE3YJIbTATOB TA0OPATOPHBIX UCCIIETOBAHUM.

4. O0mast TpyA0éMKOCTh JUCHUILJIMHBI U €€ pacnpeaeieHue

KOJIMYECTBO 3a4ETHBIX €IUHULL — 12,

o0mras Tpy1I0éMKOCTh TUCITUTUIMHEI B yacax — 432 4. (B T. 4. ayAUTOpHBIX 4acoB — 58 u., CPC — 356
q.),

pacripezielieHHe 1o cemecTpam — 2 Kypc, 3uma, 1 Kypc, JIeTo,

dbopMa 1 MecTo OTYETHOCTH — IK3aMeH (2 Kypc, 3uMa), 3k3ameH (1 Kypc, 11eTo).

5. Kparkoe coaep:xaHue THCIUTILTAHBI

OCHOBBI O0IIIEH XUMHH.

enum u 3amaun nuctmmuiiabl <OOIas U HeopraHudeckas XuMus>. OCHOBHBIE MTOHSATHS U
TEOPETHUECKHUE MPEICTABICHUS] XUMUUA. ATOMHO-MOJIEKYJIsIpHOE YueHre. OCHOBHbIE XUMUUECKHE
MOHATHUS 1 3aK0HBI. COBpEMEHHBIE TIPEJICTABIICHUS O CTPOCHUH aroMa. MexaHnu3M 00pa3oBaHus U
BUJIbI XUMHUECKOH CBSI3U, THOPHAN3AIINS aTOMHBIX OpOUTANIel U CTPOCHHE MOJIEKYII, TOHITHE O
MOJIEKYJIIPHBIX opouTassix.. OCHOBHBIEC KJIACCHI HEOPTAaHUYECKUX COCTMHEHHM (OKCHIbI, KHCITOTHI,
OCHOBaHHUSs, COJIH), UX (PU3UKO-XUMUYECKUE CBOMCTBA, CIIOCOOBI MOTYYSHHS U TPUMEHEHUE.
[ToHsiITHE O KOMIUIEKCHBIX COEIMHEHUSX, MX CTPOCHUH U CBOWCTBaX. MeTasuibl 1 HEMETaJLIbI.
CtpoeHue BeliecTBa B KOHJSHCHPOBAHHOM COCTOSIHUU (TBEpAOE, )KUIKOE, aMOp(dHOE).
3aBUCHMOCTH CBOMCTB BEIIIECTB OT UX CTPOEHUS U THNA CBsi3U. COBpeMEHHBIE (PHU3UKO-XUMUUECKHUE
METO/IbI UCCIIEIOBAHUS CTPOCHUSI U PEAKIIMOHHOM criocoOHOCTH coenuuenuit. [lytu pa3putus u
COBpPEMEHHBIE MPoOJIeMbl XUMUH. [leproudeckuii 3aK0H U EpUOANYECKasi CUCTEMA JIEMEHTOB
J.W. MenneneeBa. [lepBbie MOMBITKY KIacCU(DUKAIIMA XUMHUYECKHUX dJIeMEHTOB. OTKpBITHE
nepuoauyeckoro 3akona [[.M. MeHieneeBbIM U TPUHIIMI TOCTPOCHUSI €CTECTBEHHOW CHCTEMBI
arieMeHTOB. CBsI3b CBOMCTB 2JIEMEHTOB C UX MOJIOKEHUEM B MEpHOANIEcKoi cucteme. [IpobnemMsr
CHHTE3a HOBBIX DJIEMEHTOB U TIEPCIIEKTUBBI PA3BUTHS IEPHUOINUECKON CUCTEMBbI. MexaHu3m
00pa3oBaHUs XUMUYECKOU CBS3U. OCHOBHBIEC TUIIBI XUMHUUECKOM CBSI3U: KOBAJICHTHASI, MOHHAS,
MeTaJuThIecKasi, BOJIOPOIHas. THIT CBSI3U M CBOIMCTBA BEHIECTB. XUMUUYECKAs CBSI3h B KOMITJIEKCHBIX
coenuHeHUsX. I IoHATHE «CTENneHb OKUCIECHUS» U «BAJTEHTHOCTb». THUIIBI XUMUYECKUX PEAKLIUM.
[TonsiTre xuMuUeckoi peakuu. MonekynsspHOCTh U opsAAoK peakuuu. Kinaccudukanus peakunit
10 YUCIIY H COCTAaBY PEarupyroINX BEUIECTB (PEAKIIMU COSIMHEHHUS, PA3I0KECHHS, 3aMEIICHUS,
oOMeHa). OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE peakunu. Kinaccuduxaius peakuuii 1o TerioBoMy
s dekry, pazoBoMy coCTaBy BEIIECTB, M0 YYACTHIO KaTann3aTopoB. OOpaTuMbIie U HEOOpAaTUMBIE
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peakuu. CoCTaBICHUE YPaBHEHUM XUMUYECKUX peakiuid. PacueTsl mo xumudeckum hopmynam u
ypaBHEHUAM. OCHOBHBIE IOHATHUS U TEOPETUUECKUE TIPEJICTABICHNUS XUMUU. ATOMHO-
MOJIEKYJIIpHOE yuyeHrne. OCHOBHBIE XUMUYECKUE TTOHATHUS U 3aKOHbI. COBPEMEHHBIE MPEICTABICHUS
0 CTpOEHUHU aToMa. MexaHu3M 00pa30BaHUs U BUJIbl XUMUYECKON CBA3H, THOPUAN3ALINS ATOMHBIX
opOuTanel 1 CTpOCHHE MOJIEKYJI, TOHATHE O MOJIEKYJISIPHBIX 0pOuTaisax.. OCHOBHBIE KJIACChI
HEOPraHMYECKUX COCTUHEHUH (OKCHIbI, KUCIOTHI, OCHOBAHHMSI, COJIH), MX (PHU3UKO-XUMHUECKUE
CBOICTBa, CrIOCOOBI OJyueHus U mpuMeHeHue. [IoHATHE 0 KOMIUIEKCHBIX COeIMHEHUSX, UX
CTPOEHHUH U cBOMCTBaX. MeTauibl 1 HeMeTaiuibl. CTpOEHHE BELIECTBA B KOHJIEHCUPOBAHHOM
COCTOSTHUU (TBEpAOE, XKUIK0e, aMop(hHOe). 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX CTPOCHUS U THUIIA
cBs3u. CoBpeMeHHbIEe (PU3UKO-XMMHUUYECKHE METO bl UCCIIEI0BAHUS CTPOCHHS U PEaKIIMOHHOMN
crocoOHOCTH coenuHeHni. [lyTn pa3BUTHA U COBpeMeHHbIE poOieMbl XuMuu. [leproamueckuit
3aKOH U mepuoanyeckas cucrema sieMenToB J.M. Menneneesa. [lepBbie mONbITKY KiIacCUPUKAUU
XUMHUUYECKHX 3JIeMeHTOB. OTKphITHE IeproanUYecKoro 3akoHa J[.M. MenaeneeBbIM 1 IpUHIUI
MIOCTPOEHUSI €CTECTBEHHOW CUCTEMBI 3JIEMEHTOB. CBSA3b CBOMCTB JIEMEHTOB C UX MOJIOKEHUEM B
nepuouieckoit cucreme. [IpoGieMbl CHHTE3a HOBBIX JIEMEHTOB U MEPCIIEKTUBBI PA3BUTHUS
NEePUOANYECKOl crucTeMbl. MexaHu3M 00pa30oBaHMsI XUMUYECKOU CBA3H. OCHOBHBIE THIIBI
XUMUYECKOH CBA3U: KOBAJICHTHAs, NOHHAS, METAJUINYECKAsl, BOJOPOAHAs. THUIl CBA3M U CBOMCTBA
BEILECTB. XUMHUUYECKas CBA3b B KOMIUIEKCHBIX coeIMHEHUIX.[IOHATHE «CTENEHb OKUCIEHU» U
«BAJICHTHOCTHY. TUIBI XUMHUUYECKHUX peakuui. [lonsaTHe XMMUYECKOM peakuu. MoneKkysipHOCTb U
nopsAaokK peakuuu. Knaccudukamus peakiuii Mo 4ucity U COCTaBy Pearupyromux BelecTB
(peakuuy coeMHEHUs, pa3ioKeHus, 3aMellleHus, oOMeHa). OKUCIUTEIbHO-BOCCTAHOBUTEbHBIE
peakuu. Knaccudukanus peakiuit o teroBomy 3gdexry, ha3oBoMy coCTaBy BELIECTB, 110
y4acTHIO Katanu3atopoB. OOpaTumMblie U HeoOpaTuMble peakinu. CocTaBiIeHne YpaBHEHHH
XUMHYECKHX peakiuii. Pacuersl mo xummuueckum GopmynnaMm U ypaBHEHUSIM.

OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX MPEBPALIECHU.

Onpenenenne 3aMKHYTOM, OTKPBITOM U U30JIMPOBAHHOM cucTeM. [1osHas 1 BHYTpEHHSs SHEprus
CUCTEMBI. 3aKOH COXPaHEHUs YHEPTHH (MIEPBBINA 3aKOH TEPMOJAMHAMUKH ). DK30TEPMHUUECKHE U
SHIOTEPMHYECKHE peaknu. TerioBoil 3pPeKT XUMHIECKUX TPOIIECCOB U M3MEHEHNE SHTAIIBITUH.
3akon ['ecca. [lonarue o0 suTponuu. Dueprusa [ u66ca. OnpeneneHre BO3MOXHOCTH U
HAIPaBJIEHHOCTH XUMHUYECKUX MPOLIECCOB IO TEPMOAMHAMHYECKUM JaHHBIM CKOpPOCTh
XUMHUYECKHX peakluil U (aKToOphl, OT KOTOPBIX OHA 3aBUCUT. 3aKOH JEHCTBYIOIUX Macc.
Koncranrta ckopoctu peakiuu. [Ipasuno Bant-T'odda. Dueprus aktuanuu. YpaBHeHUE
AppeHnyca. XUMHYECKOE PaBHOBECHE B TOMOT€HHBIX U T€TEPOreHHbIX cuctemax. CMenieHue
xumuueckoro pasHoBecus. [Ipuanun Jle [larense, ero 3HaueHne U NPUMEHEHHE B
TEXHOJIOTMYeCKHX nporeccax. Katanms. Mexannsmsl katanusza. Katanutudeckue mpoueccsl B
XUMHUH U 6nonoruu. depMeHTaTUBHBIN KaTalln3.

PactBopbI . DnekTponuTHUecKast JUCCOLUaIUS.

ArperaTHoe COCTOsIHME BellecTBa. TBEpAbIE, )KUKHE, Ta30BbIE pacTBOPHI. VICTUHHBIE pacTBOPEI
KaK rOMOTreHHbIE ccTeMbl. OCHOBHBIE MTOJIOKEHUS TEOPUH AIEKTPOIUTHUECKOHN aucconuanuu C.
Appennyca. Xumndeckas Teopus pactsopos J.M.MenneneeBa. PactBopuMocTh ra3oB, :KHIKOCTEH,
TBEPABIX ATperaTHOE COCTOSIHHE BellecTBa. TBEPbIE, KUIKHE, Fa30BbIE pacTBOpEL. VIcTMHHBIE
pacTBOPBI KaK TOMOT€HHbIE CUCTEMBI. OCHOBHBIE MTOJIOKEHHSI TEOPUHU DIIEKTPOJIUTHIECKON
nuccormaiuu C. Appenuyca. Xumuueckas Teopus pactsopoB [[.M.Menneneesa. PactBopumocTthb
ra3oB, )KHJKOCTEH, TBEP/IbIX BELIECTB B Bojie. TerioBble 3pQexTsl npu pac—TBOpeHnu. CriocoOsl
BBIPQXXEHHS COCTaBa pacTBOPOB. DIEKTPOIUTHI. CHIIbHBIE U ci1alble 371eKTpoiuThl. CTeneHb u
KOHCTaHTa JUCCOLMAIIH, UX B3aUMOCB:3b. KOIIMraTuBHbIE CBOMCTBA pPAaCTBOPOB HEAJIEKTPOJIUTOB
U 3JIEKTPOJIUTOB (OCMOTHYECKOE JaBJIEHUE, 1aBJICHUE HACBHIIIEHHOTO apa pacTBOPUTES,
TEMIIEPATYPbI KUIIEHUS U KpUCTaIn3anun ). IoHHbIE peakiiuu B pacTBOpPaxX 3JIEKTPOIUTOB.
['ereporennsie paBHOBecHs B pacTBopax. Benmnuuna [1P. DnekTponuTideckas JuCCOMAINS BOIBI.
Bopnopoanslii mokazatens. 3Hayenne pH B XxuMudeckux u 6Monornyeckux cucremax. ['maponns
coneil. Tunuunsele ciydau ruaponusa coneil. bydepusie pacTBopbl. AMGOTEPHBIE AIEKTPOIIUTHI.
CoBpeMeHHBIE NPeJICTaBIEHUs O KUCIIOTHO-OCHOBHOM B3anMo/ieiicTBu (Teopuu bpencrena-Jloypu,
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JIstouca). PacTBopsl B mpupoie. ArperaTHOe COCTOSIHUE BelecTBa. TBEPbIC, )KUIKHE, Ta30BhIE
pacTBopbl. MIcTHHBIE pacTBOPHI KAK TOMOTE€HHBIE cUCTEMBL. OCHOBHBIE MOJIOKEHUS TEOPUH
3NeKTpoJuTHUYeCcKO aucconuanuu C. AppeHnyca. XuMU4YecKasi TEOpUsi paCTBOPOB
J.".MenneneeBa. PacTBOpuMOCTb ra3oB, )KUIKOCTEN, TBEPABIX BEIIECTB B BOAEC. TEIIOBBIE

s dextsl mpu pac—TBOpeHNH. CrI0cOObI BBIPaKEHUS COCTaBa PACTBOPOB. DIIEKTPOIUThL. CUIIbHBIE
U cnadbie A1eKTpouThl. CTENeHb U KOHCTaHTa AUCCOLUAIINN, UX B3aUMOCBs3b. KoyuraTtuBHble
CBOICTBa PaCTBOPOB HEIJIEKTPOIUTOB U DJIEKTPOIUTOB (OCMOTHYECKOE /IaBIICHUE, JIaBJICHHIE
HaCBILIEHHOI'O [1apa pacTBOPUTENS, TEMIIEPATYPbl KUIIEHUS U KpUcCTaJIM3aun). loHHbIE peakuun
B PaCTBOPAX AJIEKTPOJUTOB. ['eTeporeHHble paBHOBECHUS B pacTBOpax. Benuuuna [1P.
DIIeKTpOoNUTHYECKas AUCcolManus Boabl. Bogopoanslii mokas3areins. 3HaueHue pH B XuMuueckux u
Omonoruveckux cucremax. [ maponus coned. TunmmuHbie cirydan ruaposmsa coyieid. bydepHnsie
pacTtBopbl. AMdoTepHbIe AeKTPoInThl. COBpEMEHHbIE MPECTABICHUS O KUCIOTHO-OCHOBHOM
B3auMojieiicTBu (teopuu bpencrena-JIoypu, JIbtouca). PacTBopsI B ipupo/ie. BEUIECTB B BOJIE.
TemoBsie 3¢ dextsl npu pac—TBOpeHHH. CrIocoObI BBIPaKEHHUSI COCTaBa PACTBOPOB. DIIEKTPOIUTHIL.
CunbHble U cradblie 3MeKTpoauThl. CTeNneHb U KOHCTAaHTa AUCCOLUAINH, X B3aUMOCBS3b.
KonnurarusHble cBOWCTBa PACTBOPOB HEAJIEKTPOJIUTOB U SJIEKTPOIUTOB (OCMOTHYECKOE JIaBJICHHE,
JTaBJIEHUE HACBILLIEHHOTO [Tapa pacTBOPUTENS, TEMIIEPATyphl KMUIIEHUS U KpUcTayuiM3anun). lonHsie
peaklMu B pacTBOpax 3JEKTPOJIUTOB. ['eTeporenHsie paBHOBecUs B pacTBopax. Bennuunna [1P.
DneKTpoaUTHYECKas quccoluanus Boabl. BogopoaHelil nokaszarens. 3HaueHrne pH B xumMuueckux u
Ounonoruueckux cucremax. ['maponus coneid. Tunuunslie cixydan ruaponusa conel. bydepnoie
pactBopbl. AMdoTepHbIe MEeKTPOIUTH. COBpEeMEHHBIE MPEICTABICHUS O KUCIOTHO-OCHOBHOM
B3anmoeiicTeu (Teopuu bpencrena-Jloypu, JIstouca). PactBops! B mpupo/e.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU U DJIEKTPOXUMHUYECKHUE TTPOLIECCHI.

OO6m1as XxapakTepuCTUKa OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakinii. BaxHeiie oKucIuTe I u
BOCCTaHOBUTENU. BiusiHue cpeapl u npyrux paktopoB OO0Imas xapakKTepuCTHKa OKHCIUTEIbHO-
BOCCTAHOBUTEIbHBIX pEaKIui. BaxxHel e OKUCIUTENN U BOCCTAHOBUTENU. BiinsiHue cpeapl u
npyrux ¢akropoB O01as XapaKTepUCTHKA OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
Baxueiimre OKUCIUTENN U BOCCTAHOBHUTEH. BiusiHUEe cpepl U ApyruX GakTOpoB HA MIPOTEKAHNE
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakinil. CteneHp okuciaeHuss CocraBieHne ypaBHEHUI
OKHCJIMTENBHO-BOCCTAHOBUTENBHBIX PEAKLIHMI. POJIb OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
IIPOLECCOB B IIPUPOJIE U B IPOMBILIJIEHHOCTH. ['€T€pOreHHbIE OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE
MPOIIECChl. DIEKTPOAHBIC TOTEHIIMATBI METAJUIOB U UX 3aBUCUMOCTH OT PA3IUYHBIX (PaKTOPOB.
[TonsiTre o paboTe raJbBaHUYECKUX JIEeMEHTOB. Y paBHeHHe HepHcTa. Pan ctanmapTHBIX
AJIEKTPOJIHBIX MOTEHIIMAI0B. OIleHKa BO3MOKHOCTH MTPOTEKAHUST OKUCITUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMI 110 BEJIMYMHE CTAHAAPTHBIX ITOTEHIMAIOB. XMMHUUYECKHE IPOLIECCHI C
Y4aCTHEM DJIEKTPUUYECKOTO TOKA. DIIEKTPOJIN3 KaK OKUCIUTEIHHO-BOCCTAHOBUTEILHBIN TIPOIIECC.
DIIEKTPOIN3 PACIUIABOB M BOJHBIX PACTBOPOB 3JIEKTPONUTOB. [IpakTrueckoe 3HaueHNE
anekTponusa. Koppos3us MeTauioB Kak OKUCIUTEIbHO-BOCCTAHOBUTEINIBHBIN MPOIIECC. HA
MPOTEKAHUE OKUCIUTENBHO-BOCCTAHOBUTENBHBIX peakunil. CteneHb okuciaeHus: CocrapieHue
YpaBHEHUN OKHCIMTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIIHI. POJIb OKMCIUTENBHO-
BOCCTAHOBUTEJIBHBIX ITPOLIECCOB B PUPOJIE U B POMBILIJIEHHOCTH. [ €TepOreHHbIE OKUCIUTEIBHO-
BOCCTAHOBHUTEIBHBIC MPOIECCHI. DIIEKTPOIHBIEC MOTEHIIUATBI METAJIJIOB  UX 3aBUCUMOCTH OT
pa3nuuHbIX (akTopoB. [loHaTHE 0 paboTe ranbBaHMYECKUX AJIEeMEHTOB. Y paBHeHue HepHcra. Psn
CTaHJIAPTHBIX ANEKTPOAHBIX MOTEHIMATIOB. OLIEHKAa BO3MOXHOCTH MPOTEKAHUS OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI 110 BEJIMYMHE CTAHAAPTHBIX MTOTEHIMATIOB. XMUMHUUYECKHE IPOLIECCHI €
Y4aCTHUEM DJIEKTPUYECKOTO TOKA. DJIEKTPOJIN3 KaK OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOIIECC.
DIIEKTPOIN3 PACIUIABOB M BOJHBIX PACTBOPOB 3JEKTPOonUTOB. [IpakTrueckoe 3HaueHNE
anekTpoausa. Koppos3us MeTaJuioB Kak OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIN MPOIIECC.
XapaKTEPUCTUKA OKUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX peakUnid. BaKHeNIIne OKUCIUTENN U
BOCCTAaHOBUTENH. Biusiaue cpenpl u apyrux daktopoB OOIIast XapakTepUCTHKA OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakIui. BaxxHen e OKUCIUTENN U BOCCTAaHOBUTENU. BiinsiHue cpeasl U
Ipyrux (GakTOpPOB HA MPOTEKAHUE OKUCINTEILHO-BOCCTAHOBUTENBHBIX peakiuii. CTerneHb
okucneHus CocTaBiieHHE YPaBHEHUN OKUCIUTEIHbHO-BOCCTAHOBUTENbHBIX peakiuii. Posb
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OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOIIECCOB B IPUPOE U B IPOMBIIIEHHOCTH. [ 'eTeporeHHbie
OKUCITUTENBHO-BOCCTAHOBUTEBHBIE MPOLECCHI. DIEKTPOIHBIE MOTEHIIMAIIBI METAJIJIOB U X
3aBHCUMOCTH OT pa3InyHbIX QakTopoB. [loHsATHE O paboTe ralbBAHUYECKUX 3JIEMEHTOB.
VYpaBuenue HepHcra. Psaj cTangapTHBIX 3JIEKTPOAHBIX TOTEHIIMAIOB. OLIeHKa BO3MOKHOCTH
MIPOTEKAHUsI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI 10 BETUYMHE CTAHIAPTHBIX
MOTEHIIUAIOB. XUMHYECKUE TIPOLIECCHI C YHACTHUEM AIEKTPUUECKOTO TOKA. DJIEKTPOJIU3 KaK
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIN IIPOLIECC. DIEKTPOJIM3 PACIIABOB M BOJHBIX PACTBOPOB
aneKTpoauToB. [IpakTnyeckoe 3HaueHHE 3JIeKTposn3a. Koppo3us MeTamioB KaK OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIN MPOLECC. HA MPOTEKAHNE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.
Crenens okucinenuss CocTaBiaeHUE ypaBHEHHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. Poib
OKHCJIMTEIBHO-BOCCTAHOBUTENBHBIX MIPOLIECCOB B MPUPOJE U B POMBILUIEHHOCTHU. [ €TEpOreHHbIe
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE IIPOLECCHI. DIEKTPOIHBIE TOTEHIMAIIBI METAJIJIOB U UX
3aBUCHMOCTH OT Pa3IMUHBIX (PakToOpoB. [loHsATHE O paboTe raTbBAHUYECKUX FJICMEHTOB.
VYpaBuenue HepHera. P cTaHAapTHBIX 3J€KTPOJHBIX MOTEHIHATOB. OLEHKAa BO3MOKHOCTH
MPOTEKAHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMMI 110 BEIUYMHE CTaHIAPTHBIX
MOTEHIUAIOB. XUMHYECKUE IIPOLIECCHI C YHACTUEM IIEKTPHUUECKOT0 TOKA. DIEKTPOJIU3 KaK
OKHCIUTEIHbHO-BOCCTAHOBUTENbHBIN IIPOLIECC. DIEKTPOJIN3 PACIIABOB M BOJIHBIX PACTBOPOB
31eKTposuTOB. [IpakTHueckoe 3HaueHUE 31eKTpoin3a. Koppo3us MeTaninoB Kak OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIN MPOLECC. XaPAKTEPUCTUKA OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHM.
Baxxneiime okucnutenn U BOCCTaHOBUTENH. Brusinue cpeasl u apyrux ¢akropos OOras
XapaKTEPUCTUKA OKUCIUTEIIbHO-BOCCTAHOBUTENIBHBIX peakiuid. BaHeNIlIne OKUCIUTENN U
BOCCTaHOBUTENH. BiusiHue cpeapl U Apyrux (pakTopoB Ha MPOTEKAHUE OKUCIUTEIHHO-
BOCCTAaHOBUTEIbHBIX peakuuidl. CteneHs okuciaeHus: CoctaBieHne ypaBHEHUH OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakuuid. POjb OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX MIPOLIECCOB B IPUPOJIE U B
MIPOMBIIIUICHHOCTH. [ €TepOoreHHbIe OKUCTUTETHFHO-BOCCTAHOBUTEIBHBIE MPOIECCHI. DIEKTPOIHBIE
MOTEHIIMAIbl METAJJIOB U UX 3aBUCHUMOCTH OT pa3inyHbIX ¢akTopoB. [lonarue o pabote
rajJbBaHUYECKHUX JIEMEHTOB. Y paBHeHUe HepHceTa. Psal cTaHIapTHBIX ANEKTPOAHBIX OTEHIUATIOB.
OueHka BO3MOXHOCTH MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI 110 BEIMUNHE
CTaHIAPTHBIX MOTEHIHAIOB. XUMUYECKUE MTPOLECCHI C YYACTUEM AJIEKTPUUECKOTO TOKA.
DIIEKTPOIN3 KAK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLECC. DIEKTPOJIN3 PACILIABOB U BOJHBIX
pacTBOPOB 3JIEKTPOJUTOB. [[pakTueckoe 3HaueHue nekTponausa. Koppos3us MeTaimioB Kak
OKHCIIMTEIBHO-BOCCTAHOBUTENBHBIN ITPOLECC. HA IPOTEKAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii. Crenenb okucieHus CocTaBlieHHe YpaBHEHUN OKUCITUTEIHFHO-BOCCTAHOBUTEIIBHBIX
peakuuid. Poib OKMCIUTENBHO-BOCCTAHOBUTEIBHBIX IIPOLIECCOB B IPUPOJE U B IIPOMBILITIEHHOCTH.
['eTeporennbie OKUCIUTETHFHO-BOCCTAHOBUTEIBHBIE TIPOIIECCHI. DIEKTPOIHBIE TTOTCHIITHAIIBI
METAIJIOB U UX 3aBUCUMOCTD OT pa3inuHbIX (akTopoB. [loHsATHE 0 paboTe ralbBaHUYECKUX
aneMeHToB. YpaBHenune HepHera. Psan cTangapTHBIX 2JIEKTPOJHBIX TOTEHIHAIOB. OlleHKa
BO3MOXXHOCTH ITPOTEKAHUSA OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLIUM 110 BETUYUHE
CTaH/IAPTHBIX MOTEHIHAIOB. XUMHUYECKHUE MTPOLECCHI C YYACTUEM AJIEKTPUUECKOTO TOKA.
DIIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLECC. DIEKTPOJIN3 PACIIIABOB U BOJHBIX
pacTBOPOB 3JIEKTPOJUTOB. [[pakTrueckoe 3HaueHue nekTpoiansa. Kopposus MeTaioB Kak
OKHCIIMTENBHO-BOCCTAHOBUTENBHBIN ITPOLECC. HA IPOTEKAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii. Crenenb okucieHus CocTaBlieHHE YpaBHEHUN OKUCITUTEIHFHO-BOCCTAHOBUTEIIBHBIX
peakuuid. Poib OKMCINTENBHO-BOCCTAHOBUTEIBHBIX IIPOLIECCOB B IPUPOJE U B IPOMBIILIJIEHHOCTH.
I'eTeporeHHble OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE MPOLECCHI. DIIEKTPOAHBIC MOTEHIIAAIIBI
METAIIJIOB U UX 3aBUCUMOCTH OT pa3inuHbIX (hakTopoB. [loHsATHE 0 paboTe ralbBAaHUUECKUX
a1eMeHTOB. YpaBHeHre HepHcTa. Psii ctangapTHRIX 3JIEKTPOIHBIX TOTEHIHAIOB. O1leHKa
BO3MOXXHOCTH ITPOTEKAHUS OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLIUMI [0 BETUYUHE
CTaHJIAPTHBIX MOTEHIHAIOB. XUMHUYECKUE MTPOIECCHI C YYACTHUEM AJIEKTPUUECKOTO TOKA.
DIIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MpOLEcC. DIEKTPOJIN3 PACINIABOB U BOJHBIX
pacTBOPOB AIEKTPOJIUTOB. [IpakTHueckoe 3HaueHue ekTponusa. Koppos3us MeTaiioB Kak
OKHCIIMTENBHO-BOCCTAHOBUTENBHBIN ITPOLECC. HA TPOTEKAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakumii. Crenens okuciaeHus CocTapiieHne ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuid. Posib OKMCIUTENBHO-BOCCTAHOBUTEIBHBIX IIPOLIECCOB B MPUPOJE U B IIPOMBILITIEHHOCTH.
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['eTeporenHble OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE IIPOLECCHI. DIEKTPOIHBIE MOTEHIINAIIBI
METAIIJIOB U UX 3aBUCUMOCTD OT pa3inuHbIX (akTopoB. [loHsATHE 0 paboTe ralbBAHUYECKUX
3JIEMEHTOB. YpaBHeHHe HepHera. Psj cTaHaapTHBIX JEKTPOAHBIX MOTEHIMAI0B. OleHKa
BO3MOXHOCTH MPOTEKAHUS OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLIMI MO0 BETUYNHE
CTaHJAPTHBIX NOTEHIHAIOB. XUMUYECKHE MPOLIECCHI C YUACTUEM BJIEKTPUUYECKOTO TOKA.
DIIEKTPOIN3 KaK OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIN MPOIECC. DINEKTPOIIU3 PACIIIABOB U BOJHBIX
pPacTBOPOB 3JIEKTPOJIUTOB. [IpakTHueckoe 3HaueHHe 3ekTposin3a. Koppo3us MeramioB Kak
OKHCJIMTEIBHO-BOCCTAHOBUTEBHBIN ITPOLECC. XapAKTEPUCTUKA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii. Baxkuelime okUCIUTENN U BOCCTAHOBUTENU. BiusHue cpenbl u Apyrux GpakTopos
OO61mas XxapakTepuCTHKa OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. Baxkneilmume okucnurenu u
BOCCTaHOBUTENH. BrusiHue cpeapl U Apyrux (pakTopoB Ha MPOTEKAHNE OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX peakuuid. Ctenens okucieHnus CocTaBieHue ypaBHEHUN OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMI. POJIb OKUCIUTENIBHO-BOCCTAHOBUTENBHBIX MPOLIECCOB B IPUPOJE U B
MIPOMBINUIEHHOCTH. [ '€TepOoreHHble OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE IPOLECCHI. DIEKTPOIHbIE
MOTEHIIMAJBl METAJJIOB U UX 3aBUCUMOCTh OT pa3nuHbIX (akTopoB. [lonsarue o pabote
rajqbBaHUYECKUX AJIEMEHTOB. Y paBHeHHe HepHera. Psn craHapTHBIX JIEKTPOJHBIX TOTEHIIUAIOB.
OrnieHka BO3MOXHOCTH MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN IO BEJIMUUHE
CTaHJAPTHBIX NOTEHIIMAJIOB. XUMUYECKUE MPOLIECCHI C YUACTUEM BJIEKTPUUYECKOTO TOKA.
DIIEKTPOIN3 KaK OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIN MPOIECC. DIEKTPOJINU3 PACIIABOB U BOJHBIX
pPacTBOPOB 3JIEKTPOIUTOB. [IpakTHueckoe 3HaUeHHe 3eKTposin3a. Koppo3us MeTaninoB Kak
OKHCJIMTEIBbHO-BOCCTAHOBUTEIBHBIN MTPOLECC. HA MPOTEKAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peakuuii. Crenenb okuciaeHus: CocTaBieHnEe YPaBHEHUN OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX
peakuuii. Poiib OKMCIUTENbHO-BOCCTAHOBUTEIIBHBIX MPOLECCOB B IPUPOJIE U B IPOMBILLIIEHHOCTH.
['eTeporenHble OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE IIPOLIECCHI. DIEKTPOIHbIE TOTEHIINAIIBI
METAJIJIOB M UX 3aBUCUMOCTD OT Pa3IndHbIX (hakTopoB. [loHsTHE 0 paboTe rabBaHUYCCKHX
31eMeHTOB. YpaBHeHue HepHcera. P craHIapTHBIX IEKTPOIHBIX MOTeHIMaN0B. OLeHKa
BO3MOXHOCTH MPOTEKAHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI M0 BETUYNHE
CTaHJAPTHBIX MOTEHLIMAIOB. XUMUYECKHE MPOLIECCHI C YUACTUEM DJIEKTPUUYECKOIO TOKA.
DIIEKTPOIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN MPOIECC. DIEKTPOJIN3 PACIIABOB U BOJHBIX
pPacTBOPOB 3JIEKTPOIUTOB. [IpakTHueckoe 3HaueHHe 3aeKTposin3a. Koppo3us MeTaninoB kak
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIN MTPOLECC. HA MPOTEKAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peakuuii. Crenenp okuciaeHus: CocTaBieHne YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii. Posib OKMCIUTENbHO-BOCCTAHOBUTEIBHBIX MPOLECCOB B IPUPOJIE U B IPOMBIILIIEHHOCTH.
['eTeporenHble OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE MIPOLIECCHI. DIEKTPOIHbIE MOTEHIINAIIBI
METaJUIOB U UX 3aBUCHUMOCTH OT pa3audHbIX ¢akTopoB. [ToHaTHE 0 paboTe raJbBaHMUECKUX
aneMeHTOB. YpaBHeHne HepHera. P cTaHgapTHBIX 3JIEKTPOAHBIX NOTEHIMAIOB. OLeHKa
BO3MOXHOCTH MPOTEKAHUS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHI MO BETUYNHE
CTaHJIAPTHBIX MOTEHIHAIOB. XUMUYECKHUE MTPOLECCHI C YUACTUEM DJIEKTPUYECKOTIO TOKA.
DIIEKTPOIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN MPOIECC. IIEKTPOJINU3 PACIIIABOB U BOJHBIX
pPacTBOPOB AIEKTPOIUTOB. [IpakTHueckoe 3HaUeHHE eKTposn3a. Koppo3us MeTaninoB Kak
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIN MTPOLECC. XapaAKTEPUCTHUKA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii. Baknelinme okUCIUTENN U BOCCTAHOBUTENH. BiiusHue cpensl v APyrux GaxkTopoB
OO0m1as XxapakTepuCTUKa OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiinii. BakHeiiie okucauTe I u
BOCCTaHOBUTENU. BrusiHue cpeapl U Apyrux (pakTopoB Ha MPOTEKAHUE OKUCIUTETHHO-
BOCCTAHOBUTENbHBIX peakiuil. CteneHp okucieHuss CoCcTaBlIeHHE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI. POJIb OKUCIUTENIBHO-BOCCTAHOBUTENBHBIX MPOLIECCOB B IIPUPOJE U B
MIPOMBIIUIEHHOCTH. [ '€TepOoreHHbIe OKUCIUTETLHO-BOCCTAHOBUTEIBHBIE MTPOLECCHI. DIIEKTPOIHBIC
MOTEHIIMAIbl METAIJIOB U UX 3aBUCUMOCTH OT pa3inuHbIX ¢akTopoB. [lonarue o pabote
rajJbBaHUYECKHUX JIEMEHTOB. Y paBHeHue HepHceTa. Psasl cTaHIapTHBIX ANEKTPOAHBIX MOTEHIIUATIOB.
OneHka BO3MOXHOCTH MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI IO BEIMUUHE
CTaH/IAPTHBIX MOTEHIHAIOB. XUMHUYECKUE MTPOLECCHI C YYACTHUEM AJIEKTPUUECKOTO TOKA.
DIIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MpOecc. DIEKTPOJINU3 PaACINIABOB U BOJHBIX
pacTBOPOB AIEKTPOJIUTOB. [IpakTHueckoe 3HaueHue ekTponn3a. Koppos3us MeTainoB Kak
OKHCJIMTENBHO-BOCCTAHOBUTENBHBIN ITPOLECC. HA TPOTEKAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
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peakuuii. CteneHb okucieHus: CocTaBieHUE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. Poiab OKMCIUTENBHO-BOCCTAHOBUTEIBHBIX IIPOLIECCOB B IPUPOJIE U B IPOMBILIUIEHHOCTH.
['eTeporenHble OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE IIPOLECCHI. DNEKTPOIHBIE MOTEHIINAIIBI
METaJUIOB M UX 3aBUCUMOCTH OT pa3inuHbIX (pakTopos. [ToHaTHe 0 paboTe raqbBaHUYECKUX
31eMeHTOB. YpaBHeHue HepHcera. Psin craHIapTHBIX JIEKTPOIHBIX MOTeHIMaN0B. OLeHKa
BO3MO>KHOCTH IPOTEKaHMSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM 110 BETUUNHE
CTaHJAPTHBIX NOTEHIHAIOB. XUMUYECKHE MPOLIECCHI C YUACTUEM BJIEKTPUUYECKOTO TOKA.
DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN IIPOLIECC. DIEKTPOJIU3 PACIIIABOB U BOJHBIX
pPacTBOPOB AIEKTPOIUTOB. [IpakTHueckoe 3HaUeHHe aeKTposin3a. Kopposus MetainoB Kak
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIN MIPOLIECC. XapPAKTEPUCTUKA OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii. Baxneimme OKMCIUTENN M BOCCTAHOBUTENN. BinsHue cpenbl u 1pyrux GpakTopoB
OO61mas xapakTepuCTHKa OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Baxkueiume okucaurenu u
BOCCTAaHOBUTENU. BriusiHue cpensl u 1pyrux GakTopoB Ha MPOTEKAHHE OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHBIX peakuuid. CteneHs okucineHus CocTaBieHue ypaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX peakiuil. Pojab OKHCINTENBHO-BOCCTAHOBUTEIBHBIX IIPOLIECCOB B IPUPOJIE U B
IIPOMBIIUIEHHOCTH. [ '€TepOoreHHble OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE IPOLECCHI. DIEKTPOIHbIE
MOTEHIIMAJIBl METAUIOB U MX 3aBUCHUMOCTH OT pa3in4HbIX (akTopoB. [lonstie o padore
rajqbBaHUYECKUX 3JIEMEHTOB. Y paBHeHne HepHcra. P craHgapTHBIX 3JIEKTPOJHBIX TOTEHIUAIOB.
OneHka BO3MOKHOCTH IPOTEKAHUSI OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN 11O BETUYHHE
CTaHJAPTHBIX NOTEHIHAIOB. XUMUYECKUE MPOLIECCHI C YUACTUEM BJIEKTPUUYECKOTO TOKA.
DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN IIPOLIECC. DIEKTPOJIU3 PACIIIABOB U BOJHBIX
pPacTBOPOB 3JIEKTPOIUTOB. [IpakTHueckoe 3HaUeHHE 3eKTponn3a. Koppo3us MeTaioB Kak
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIN MPOIIECC. HA IPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii. Crenenpb okuciaeHus: CocTaBieHne ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii. Pojb OKMCINTENBHO-BOCCTAHOBUTENIBHBIX ITPOLIECCOB B IPUPOAE U B IPOMBIIIIIEHHOCTH.
['eTeporenHble OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE IIPOLIECCHI. DIEKTPOIHbBIE MOTEHIINAIIBI
METAJUIOB M UX 3aBUCUMOCTH OT pa3ianuHbIX (pakropos. [ToHATHE O paboTe raqbBaHUYECKUX
31eMeHTOB. YpaBHeHue HepHcera. P craHIapTHBIX 371€KTPOIHBIX MOTeHIManoB. O1neHkKa
BO3MO>KHOCTH IPOTEKaHMSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH 110 BETUUNHE
CTaHJAPTHBIX MOTEHIHAIOB. XUMUYECKUE MPOLIECCHI C YUACTUEM BJIEKTPUUYECKOTO TOKA.
DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MTPOLIECC. DIIEKTPOJIU3 PACINIaBOB U BOJIHBIX
pacTBOPOB 3IEKTPONIUTOB. [IpakTHueckoe 3HaueHne AieKkTposn3a. Kopposus MeTamios kak
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIN MPOIIECcC. HAa MPOTEKaHUE OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuii. Crenenb okuciaeHuss COCTaBIECHUE YPAaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii. Pojb OKMCINTENBHO-BOCCTAHOBUTENIBHBIX MTPOLIECCOB B MPUPOJAE U B TPOMBIIIIIEHHOCTH.
XapaKTEpUCTHKA OKHCINUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIMI. BaykHeH e OKUCITUTENH U
BOCCTaHOBUTENU. BiusiHue cpeapl u 1pyrux ¢paxkropos OO6mias xapaKTepuCTHKA OKHCIUTEIbHO-
BOCCTAaHOBUTENIBHBIX peakluil. BaxHele OKUCIUTENN U BOCCTaHOBUTENH. BinsHue cpensl n
Ipyrux (GakTopoB Ha MPOTEKaHHE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiiuid. CTeneHb
okucieHnsa CocTaBlIeHHE YPaBHEHUN OKUCINTENBHO-BOCCTAHOBUTENIBHBIX peakuil. Pomib
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX MPOLIECCOB B MPUPOJIE U B IPOMBIIIIEHHOCTHU. [ eTeporeHHble
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE MPOLIECCHI. DJIEKTPOIHBIE TOTEHIIMAIIBI METAIIJIOB U UX
3aBUCHUMOCTB OT Pa3IMYHbIX (pakTopoB. [loHsATHE O paboTe ralbBaHNYECKUX 3JIEMEHTOB.
VYpasHenue HepHcra. P cTaHIapTHBIX 2IEKTPOAHBIX MOTEHIMAIOB. OLIEHKa BO3MOXKHOCTH
MPOTEKAaHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH M0 BEIMUNHE CTaHIaPTHBIX
MOTEHLIMAJTIOB. XMMUYECKHE MTPOLIECCHI C YYACTHEM DJIEKTPUUECKOT0 TOKA. DIEKTPOIN3 KaK
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIN MpoIiecc. DIEKTPOIU3 PACIIIABOB U BOJAHBIX PaCTBOPOB
ANIEeKTposINTOB. [IpakTHyeckoe 3HaueHUE IEKTPoan3a. Koppos3ust MeTamioB Kak OKHCIUTEIbHO-
BOCCTAHOBUTENBbHBIN MpOIIecC. HA MPOTEKaHNE OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIHH.
Crenensb okucienns CocTaBleHnE ypaBHEHUIN OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakuil. Poib
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX MTPOLIECCOB B MPUPOJIE U B IPOMBIIIIEHHOCTH. [ eTeporeHHble
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE MPOLIECCHI. DJIEKTPOIHBIE TOTEHIIMAIIBI METAIIJIOB U UX
3aBHCUMOCTH OT pa3InyHbIX QakTopoB. [IoHsATHE O paboTe raJbBaHUYECKUX JIEMEHTOB.
VYpasuenue HepHcra. P cTaHIapTHBIX 2JIEKTPOAHBIX NOTEHINAI0B. OLeHKa BO3MOKHOCTH
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MPOTEKAHUSI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI 110 BETUYMHE CTAHIAPTHBIX
MOTEHLIMAJIOB. XMMUYECKHE MTPOLIECCHI C YYACTHEM DJIEKTPUUECKOT0 TOKA. DIEKTPOIN3 KaK
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIN MPOLECC. DIEKTPOJIN3 PACINIABOB U BOJHBIX PACTBOPOB
eKTpoauTOB. IIpakTuyeckoe 3HaueHue aiekTpoausa. Kopposus MeTamioB Kak OKACIUTEIbHO-
BOCCTAHOBUTEJIbHBIN MPOLECC. HA MPOTEKAHNE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUMN.
Crenens okucienus: CoctaBjieHUE YPaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii. Poib
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOIIECCOB B IPUPOE U B IPOMBIIUIEHHOCTH. [ 'eTeporeHHbie
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE MPOLIECCHI. DJIEKTPOIHBIE TOTEHIIMAIIBI METAIIJIOB U UX
3aBHCUMOCTH OT pa3InyHbIX QakTopoB. [IoHsATHE O paboTe ralbBAHUYECKUX SJIEMEHTOB.
VYpaBuenue HepHera. P cTaHAapTHBIX 3J€KTPOAHBIX MOTEHIHANTOB. OLEHKAa BO3MOKHOCTH
MPOTEKAHUS OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIMMI 110 BEIUYMHE CTaHIAPTHBIX
MOTEHIMAIOB. XUMHYECKUE IPOLIECCHI C YHACTUEM AIEKTPUUECKOr0 TOKA. DJIEKTPOJIU3 KaK
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIN Mpoliecc. DIEKTPOIU3 PACILIaBOB U BOJHBIX PaCTBOPOB
371eKTpoJIUTOB. [IpakTrueckoe 3HaueHHE 31eKTpoin3a. Koppo3us MeTamioB Kak OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIN MPOLECC. ['€TepOreHHbIe OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIE IIPOLIECCHI.
DNeKTPOJHbIE MOTEHIIUAIBI METAJUIOB U MX 3aBUCUMOCTh OT pa3inyHbIX QakTopos. [lonsTHe 0
paboTe ranbBaHUYECKUX 3JIEMEHTOB. Y paBHeHHe HepHera. P crangapTHBIX 3JIEKTPOIHBIX
noTeHManoB. OLeHKa BO3MOKHOCTH IIPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN 110
BEJIMYMHE CTAaHAAPTHBIX IOTEHINAIOB. XUMUYECKHE MTPOLIECCHI C y4AaCTUEM JJIEKTPUYECKOTO TOKA.
DIIEKTPOIN3 KAK OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN MPOLECC. DIEKTPOJIN3 PACIIABOB U BOJHBIX
pacTBOPOB 31eKTpOoNIUTOB. [IpakTHueckoe 3HaueHue deKTposnsa. Kopposns MeTamioB Kak
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIN IIPOLIECC. XapPAKTEPUCTUKA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaximii. BakHelme OKHCIUTENN U BOCCTAHOBUTENH. Biustaue cpeapl u Apyrux (GakTopoB
OO61mas xapakTepuCTHKa OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. Baxkueitue
XapaKTEPUCTUKA OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI. BakHEeH e OKUCIUTENN U
BOCCTaHOBUTENU. BiusiHue cpeapl u npyrux paktopoB OO0Imas xapakKTepuCTHKa OKHCIUTEIbHO-
BOCCTAHOBUTEIbHBIX pEaKIui. BaxxHel e OKUCIUTENN U BOCCTAHOBUTENU. BiinsiHue cpeapl u
Ipyrux (GakTopoB Ha MPOTEKaHHE OKUCIUTENFHO-BOCCTAHOBUTEIbHBIX peakuuid. CTeneHb
okucnenus CocTaBlieHHE YPaBHEHUN OKUCITUTEIFHO-BOCCTAHOBUTEIIBHBIX peakiuii. Posb
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOIIECCOB B IPUPOE U B IPOMBIIIEHHOCTH. [ 'eTeporeHHbie
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbIE MPOLIECCHI. DJIEKTPOIHBIE TOTEHIMAIBI METAIJIOB U X
3aBUCHUMOCTH OT Pa3MuHbIX (akTopoB. [loHsATHE O paboTe rabBaHUYECKUX PJIEMEHTOB.
VYpasHenue HepHcra. P cTanIapTHBIX 2JIEKTPOIHBIX MOTEHIHAI0B. O1ieHKa BO3MOKHOCTH
MIPOTEKAHUS OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIMMI 110 BEIUYMHE CTaHIAPTHBIX
MOTEHLINATI0B. XUMUYECKHE MPOLIECCHI C YYACTUEM JIEKTPUUECKOT0 TOKA. DIEKTPOIU3 KaK
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN MIPOLIECC. DIEKTPOJIN3 PACIIIABOB M BOJHBIX PACTBOPOB
AeKTpoauTOB. IIpakTnyeckoe 3HaueHue iekTpoausa. Kopposus MeTamioB Kak OKACIUTEIBHO-
BOCCTAHOBUTEJIbHBIN MPOLIECC. HA IPOTEKAHUE OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUN.
Crenenb okucienus CocTaBlieHne ypaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Pomib
OKHCIIMTENBHO-BOCCTAHOBUTENBHBIX IIPOLIECCOB B MPUPOJIE U B POMBILUIIEHHOCTHU. [ eTeporeHHsie
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE MPOLIECCHI. DJIEKTPOIHbIE MOTEHIMAIBI METAIJIOB U UX
3aBUCHUMOCTH OT Pa3UyYHbIX (akTopoB. [loHsATHE O paboTe rabBaHUYECKUX PJIEMEHTOB.
VYpasHenue HepHcra. P cTanIapTHBIX 2JIEKTPOAHBIX MOTEHIHAI0B. OleHKa BO3MOKHOCTH
MIPOTEKAHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMHI 110 BETUYMHE CTAHAAPTHBIX
MOTEHIMAIOB. XUMHYECKUE TIPOLECCHI C YHACTHEM IEKTPHUUECKOTO TOKA. DIEKTPOIU3 KaK
OKUCIUTEIBHO-BOCCTAHOBUTENBbHBIN MIPOLIECC. DIEKTPOJIN3 PACIIIABOB M BOJHBIX PACTBOPOB
ANeKTpoauTOoB. IIpakTnyeckoe 3HaueHue anekTpoausa. Kopposus MeTamioB Kak OKACIUTEIBHO-
BOCCTAHOBUTEJIbHBIN MPOLIECC. HA MPOTEKAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUN.
Crenenb okucneHusi CoCTaBIeHUE YPABHEHHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuid. Posb
OKHCIIMTENBHO-BOCCTAHOBUTENBHBIX IIPOLIECCOB B MPUPOJE U B MIPOMBILUIEHHOCTHU. [ €TepOoreHHbie
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE MPOLIECCHI. DJIEKTPOIHbIE TOTEHIIMAIBI METAIIJIOB U UX
3aBUCHUMOCTH OT Pa3IMuYHbIX (akTopoB. [loHsATHE O paboTe raTlbBaHUYECKUX PJIEMEHTOB.
VYpasuenue HepHcra. P cTanapTHBIX 3JIEKTPOIHBIX MOTeHIHAI0B. O1eHKa BO3MOKHOCTH
MPOTEKAHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMMI 110 BEIUYMHE CTaHIAPTHBIX
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MOTEHINATIOB. XUMHUYECKHE MPOLIECCHI C YIACTUEM AJIEKTPUUYECKOrO TOKA. DIICKTPOJIN3 KaK
OKUCITUTEIHHO-BOCCTAHOBUTENbHBIN MIPOLIECC. DIEKTPOJIM3 PACINIABOB U BOJHBIX PACTBOPOB
31eKTpoanTOB. [IpakTHueckoe 3HaUeHUE MeKTposin3a. Koppo3us MeTaJuioB Kak OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIN MPOLECC. XaPAKTEPUCTUKA OKUCIUTEIIBHO-BOCCTAHOBUTEBHBIX PEAKLIHMA.
BaxHeiime oKUCIUTEIN ¥ BOCCTAHOBHUTENU. BiustHue cpepl u apyrux ¢gakropos OOmias
XapaKTEPUCTUKA OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakUnii. BaxHeWIle OKUCIUTENN U
BOCCTAaHOBUTEIH. BiusiHue cpenpl U Apyrux (HakTopoB HA MPOTEKAHUE OKUCITUTEIIBHO-
BOCCTAaHOBUTEIbHBIX peakuuidl. CteneHs okuciaeHus: CoctaBieHne ypaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PeaKIuil. POib OKUCIUTEIBHO-BOCCTAHOBUTEIIHLHBIX MPOLIECCOB B IPUPOJIE U B
MIPOMBIIUIEHHOCTH. ['€TeporeHHble OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC TPOIECCHI. DJIEKTPOIHbIC
MOTEHIIMAIBl METAJUIOB U UX 3aBUCUMOCTh OT pa3inuHbIX (akTopoB. [lonsarue o pabote
rajJbBaHUYECKHUX 2JIEMEHTOB. YpaBHeHue HepHcTa. Psisl cTaHIapTHBIX AEKTPOIHBIX MOTEHIIUATIOB.
OrnieHKa BO3MOXHOCTH MPOTEKAHUSI OKUCIIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN TTO BEJIMUUHE
CTaHJIAPTHBIX MOTEHIHAIOB. XMMHUYECKHUE MTPOIECCHI C YYACTUEM AJIEKTPUUECKOTO TOKA.
DIIEKTPOIN3 KaK OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIN MPOIECC. DIEKTPOJIU3 PACIIABOB U BOJHBIX
pacTBOPOB AIEKTPOJUTOB. [IpakTueckoe 3HaueHue rnekTpoiausa. Koppos3us MeTaioB Kak
OKHCJIMTEIBHO-BOCCTAHOBUTENBHBIN ITPOLECC. HA MPOTEKAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakumii. Crenenb okuciaeHus: CocTaBieHne ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii. Posib OKMCIUTENBbHO-BOCCTAHOBUTEIIBHBIX MPOLECCOB B IPUPOJIE U B IPOMBILLIIEHHOCTH.
['eTeporeHHbie OKUCIUTEILHO-BOCCTAHOBUTEIbHBIC MPOLIECCHI. DIIEKTPOAHBIC MOTCHIIAAIIBI
METAJIJIOB M UX 3aBUCUMOCTD OT Pa3InyuHbIX (akTopoB. [loHsATHE 0 paboTe raJlbBAHHYECKUX
3JIeMEHTOB. Y paBHeHHe HepHera. Psiji cTaHIapTHBIX JIEKTPOAHBIX MOTEHIMAI0B. OlleHKa
BO3MOXHOCTH MPOTEKAHUS OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MO0 BETUYNHE
CTaHJAPTHBIX NOTEHIIMAIOB. XUMUYECKUE MPOLIECCHI C YUACTUEM BJIEKTPUUYECKOTO TOKA.
DIIEKTPOIN3 KaK OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIN MPOIECC. DIEKTPOIIU3 PACIIABOB U BOJHBIX
pacTBOPOB AJEKTPOJUTOB. [IpakTHueckoe 3HaueHue eKkTpoau3a. Koppos3us MeTaiioB Kak
OKHCJIMTEIBbHO-BOCCTAHOBUTEIBHBIN MTPOLECC. HA TPOTEKAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peakumii. Crenenb okuciaeHus: CocTaBieHne ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii. Posib OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIX MPOLECCOB B IPUPOJIE U B IPOMBILLIIEHHOCTH.
['eTeporeHHbie OKUCIUTEILHO-BOCCTAHOBUTEIbHBIC MPOLIECCHI. DIEKTPOAHBIC MOTCHIIAAIIBI
METAJIJIOB M UX 3aBUCUMOCTD OT pa3InuHbIX (akTopoB. [loHsATHE 0 paboTe ralbBAHHYECKUX
aneMeHTOoB. Y paBHeHne HepHera. P cTaHgapTHBIX 3JIEKTPOAHBIX NOTEHIMAIOB. OLeHKa
BO3MOKHOCTH MPOTEKAHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHI MO BETUYNHE
CTaHJIAPTHBIX OTEHIHUAIOB. XMMUYECKHUE ITPOLECCHI C YUACTUEM AJIEKTPUUECKOTO TOKA.
DIIEKTPOIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN MPOIECC. IIEKTPOJINU3 PACIIIABOB U BOJHBIX
pPacTBOPOB AJIEKTPOIUTOB. [IpakTHueckoe 3HaUeHHE eKTposn3a. Koppo3us MeTaninoB Kak
OKHCJIUTETbHO-BOCCTAHOBUTENBHBIN MTPOLECC. XapaAKTEPUCTUKA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii. Baxnelinme oKMUCIUTENN U BOCCTAHOBUTENU. BiusiHue cpenbl v qpyrux GakTopoB
OO0m1as XxapakTepuCTUKa OKUCITUTEIbHO-BOCCTAHOBUTEBHBIX peakiinii. BaxxHeiiie okucIuTe I u
BOCCTaHOBUTENH. BrusiHue cpeapl u Apyrux (pakTopoB Ha MPOTEKAHNUE OKHCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peakiuii. CteneHs okuciaeHuss CocTaBieHue ypaBHEHUN OKUCITUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKUi. POIb OKUCIUTENBHO-BOCCTAHOBUTENBHBIX MPOLIECCOB B IIPUPOJE U B
MIPOMBINIUICHHOCTH. [ €TepOoTreHHbIe OKUCTUTETHFHO-BOCCTAHOBUTEIBHBIE TIPOIECCHI. DIEKTPOIHBIE
MOTEHIIMAJIbl METAJIOB U UX 3aBUCHUMOCTH OT Pa3MUyHbIX GakTopoB. [loHarue o pabote
rajJbBaHUYECKUX JIEMEHTOB. YpaBHeHue HepHceTa. Psil cTaHIapTHBIX ANEKTPOAHBIX MOTEHIIUATIOB.
OrneHka BO3MOXHOCTH MPOTEKAHUSI OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI IO BEIMUUHE
CTaHJIAPTHBIX MOTEHIHAIOB. XUMUYECKHUE MTPOIECCHI C YYACTUEM BJIIEKTPHUECKOTO TOKA.
DIIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLEcC. DIEKTPOJIN3 PACINIABOB U BOJHBIX
pacTBOpPOB AIEKTPOJUTOB. [IpakTHueckoe 3HaueHue ekTponusa. Koppos3us MeTanoB Kak
OKHCIIMTENBHO-BOCCTAHOBUTENBHBIN ITPOLECC. HA TPOTEKAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaknmii. Crenens okuciaeHus CocTaBiieHne ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuid. Poib OKMCIUTENBHO-BOCCTAHOBUTEIBHBIX IIPOLIECCOB B MPUPOJE U B IIPOMBILIIEHHOCTH.
['eTeporeHHble OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE MPOLECCHI. DIIEKTPOJAHBIE MOTEHIIAAIBI
METAJIJIOB U UX 3aBUCUMOCTD OT pa3inyHbIX (hakTopoB. [loHATHE 0 paboTe ranbBaHHUECKUX
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3JIEMEHTOB. YpaBHeHUEe HepHera. Psij cTaHIapTHRIX 3JIEKTPOAHBIX MOTEHIMANOB. OLeHKa
BO3MOXHOCTH MPOTEKAHUS OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLIMMI M0 BETUYUHE
CTaHJAPTHBIX MOTEHIMAIOB. XUMUYECKHE MMPOLECCH C YHACTHEM JIEKTPUUECKOIO TOKA.
DIIEKTPOIN3 KaK OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIN MPOIECC. DIEKTPOJIN3 PACIIABOB U BOJHBIX
pPacTBOPOB 3JIEKTPOJIUTOB. [IpakTHueckoe 3HaUeHHE 3eKkTposin3a. Koppo3us MeramioB Kak
OKHCJIMTEIBHO-BOCCTAHOBUTEBHBIN ITPOLECC. HA MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakumii. Crenenp okuciaeHus: CocTaBieHrne ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peakuuid. Pojib OKMCIUTENBHO-BOCCTAHOBUTEIBHBIX ITPOLIECCOB B MPUPOJIE U B POMBILIIIIEHHOCTH.
['eTeporeHHble OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE IIPOLIECCHI. DIEKTPOIHBIE TOTEHIUAIBI
METAJIJIOB U UX 3aBUCUMOCTH OT pa3inuHbIX (akTopoB. [loHsTHe 0 paboTe raibBaHUYECKUX
aneMeHTOB. YpaBHenue HepHcra. Psas cTangapTHBIX 3JIEKTPOIHBIX TOTEHIMAIOB. OlieHKa
BO3MOKHOCTH IIPOTEKAHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM 10 BETUYNHE
CTaH/IAPTHBIX MOTEHIHAIOB. XUMUYECKHUE MTPOLECCHI C YYACTUEM AIEKTPUUECKOTO TOKA.
DIIEKTPOIN3 KAK OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN MPOLECC. DIEKTPOJIN3 PACIIIABOB U BOJHBIX
PacTBOPOB AJIEKTPOJIUTOB. [IpakTHueckoe 3HaYeHKe deKTposn3a. Kopposus MeTaninos Kak
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIN IIPOLIECC. XapPAKTEPUCTUKA OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. Baxneimme OKUCIUTENN U BOCCTAHOBUTENN. BinsHue cpenbl u 1pyrux GpaxTopoB
OO61mas xapakTepuCTHKa OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. BaxkHeilme okucnureny u
BOCCTAaHOBUTENH. Biusinue cpepl U Apyrux (pakTopoB HA MPOTEKAHUE OKUCITUTEIHHO-
BOCCTAHOBUTEIbHBIX peakuuidl. Ctenens okucieHuss CoctaBieHue ypaBHEHUN OKUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI. POJIb OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX MPOLIECCOB B IPUPOJE U B
MIPOMBILIUIEHHOCTH. [ €TepOoreHHble OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE IPOLECCHI. DIEKTPOIHbIE
MOTEHIIMABl METAIUIOB U UX 3aBUCUMOCTh OT Pa3IMuHbIX (akTopoB. [loHsaTHe o pabote
rajqbBaHUYECKUX 3JI€MEHTOB. Y paBHeHne HepHera. P craHgapTHBIX 3JIEKTPOJHBIX TOTEHIUAIOB.
OrnieHKa BO3MOXHOCTH MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN IO BEJIMUUHE
CTaHJAPTHBIX NOTEHIHAIOB. XUMUYECKUE MPOLIECCHI C YUACTUEM BJIEKTPUUYECKOTO TOKA.
DIIEKTPOIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN MPOIECC. DIEKTPOJINU3 PACIIABOB U BOJHBIX
pPacTBOPOB 31EKTPOIUTOB. [IpakTHueckoe 3HaueHue 31ekTpoiiniza. Kopposus MeTaninoB kak
OKHCJIMTEIBbHO-BOCCTAHOBUTEIBHBIN MTPOLECC. HA TPOTEKAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peakuuii. Crenenpb okuciaeHus: CocTaBieHne ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii. Posib OKMCIUTENBbHO-BOCCTAHOBUTEBHBIX MTPOLECCOB B MPUPOJIE U B MPOMBIILIICHHOCTH.
['eTeporenHble OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE MIPOLIECCHI. DIEKTPOIHbBIE MOTEHIINAIIBI
METaJUIOB U WX 3aBHCHUMOCTbH OT Pa3IuvHbIX (akTopoB. [ToHsaTHE 0 paboTe raJrBaHMUYECKUX
aneMeHTOB. YpaBHeHne HepHera. P cTaHgapTHBIX 3JIEKTPOAHBIX NOTEHIMAIOB. OLeHKa
BO3MOKHOCTH MPOTEKAHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MO BETUYNHE
CTaHJIAPTHBIX OTEHIHAIOB. XUMUYECKHUE ITPOLECCHI C YUACTUEM AJIEKTPUUECKOTO TOKA.
DIIEKTPOIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN MPOIECC. IIEKTPOJINU3 PACIIABOB U BOJHBIX
pPacTBOPOB AJIEKTPOIUTOB. [IpakTHueckoe 3HaUeHHE 3eKTponn3a. Koppo3us MeTamioB Kak
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIN MTPOLECC. HA MPOTEKAHUE OKUCIUTEITBHO-BOCCTAHOBUTEIBHBIX
peakumii. Ctenenp okuciaeHus: CocTaBieHne YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii. Posib OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX MPOLECCOB B IPUPOJIE U B IPOMBIILIIEHHOCTH.
['eTeporenHble OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE MIPOLIECCHI. DINEKTPOIHbIE MOTEHIINAIIBI
METaJIOB U WX 3aBHCHUMOCTbH OT Pa3IuvHbIX (akTopoB. [loHsaTHE 0 paboTe raJrBaHMUYECKUX
aneMeHTOB. YpaBHeHune HepHera. P cTaHgapTHBIX 3JIEKTPOJHBIX MOTEHIMANOB. OlLeHKa
BO3MOKHOCTH MPOTEKAHUS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHI MO BETUYNHE
CTaHJIAPTHBIX MOTEHIHAIOB. XUMUYECKHUE ITPOLECCHI C YUACTUEM IIEKTPUUECKOTO TOKA.
DIIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLECC. DIEKTPOJIN3 PACIIABOB U BOJIHBIX
pPacTBOPOB AJIEKTPOIUTOB. [IpakTHueckoe 3HaUeHHE eKTposin3a. Koppo3us MeTaninoB Kak
OKHMCJIMTETbHO-BOCCTAHOBUTEIBHBIN MPOIECC. OKUCIUTENN U BOCCTAHOBUTENH. BiusHue cpeasl u
Ipyrux (GakToOpoB HA MPOTEKaHHE OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX peakiuid. CTeneHb
okucieHuss COCTaBIIEHHE YPABHEHU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Poib
OKHCJIMTEIBHO-BOCCTAHOBUTENBHBIX MIPOLIECCOB B MPUPOJE U B IIPOMBILUIEHHOCTHU. [ eTeporeHHsie
OKHCITUTETHFHO-BOCCTAHOBUTEILHBIE TIPOIECCHI. DIEKTPOIHBIE TOTCHIIMAIBI METAJIJIOB M MIX
3aBUCHUMOCTH OT Pa3uuHbIX (akTopoB. [loHsATHE O paboTe ralbBAHUYECKUX IJIEMEHTOB.
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VYpasuenue HepHcTa. Pan ctanaapTHRIX 3JEKTPOJHBIX NOTEHIIMANOB. OlIeHKa BO3MOKHOCTH
MPOTEKAHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMHI 110 BEIMYMHE CTaHIAPTHBIX
MOTEHUUAIOB. XUMHYECKUE IIPOLECCHI C YHACTUEM AIEKTPUUECKOr0 TOKA. DIEKTPOJIN3 KaK
OKHCIUTEIHbHO-BOCCTAHOBUTENbHBIN IIPOLIECC. DIEKTPOJIN3 PACINIABOB M BOJHBIX PACTBOPOB
31eKTpoJUTOB. [IpakTrueckoe 3HaueHHE 31eKTpoin3a. Koppo3us MeTamioB Kak OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIN MPOLECC. HA MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUI.
Crenens okucinenuss CocTaBiaeHUE ypaBHEHHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. Poib
OKHCJIMTEIBHO-BOCCTAHOBUTENBHBIX MIPOLIECCOB B MPUPOJE U B POMBILUIEHHOCTHU. [ €TEpOreHHbIe
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE IIPOLECCHI. DIEKTPOIHBIE TOTEHIIMAIIBI METAJUIOB U UX
3aBHCUMOCTH OT pa3InyHbIX QakTopoB. [IoHsATHE O paboTe raJbBaHUYECKUX FJIEMEHTOB.
VYpaBuenue HepHcra. Psaj cTangapTHBIX 3JIEKTPOAHBIX TOTEHIIMATIOB. OLIeHKa BO3MOKHOCTH
MPOTEKAHUsI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI 110 BETUYMHE CTAHIAPTHBIX
MOTEHIIMAIOB. XUMHYECKUE IIPOLIECCHI C YHAaCTHUEM IEKTPUUECKOTO TOKA. DIEKTPOIU3 KaK
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIN IIPOLIECC. DIEKTPOJIM3 PACILIABOB M BOJHBIX PACTBOPOB
NEeKTpoauTOB. IIpakTnyeckoe 3HaueHue iekTpoausa. Kopposus MeTamioB Kak OKACIUTEIbHO-
BOCCTAHOBUTEJBHBIN MPOLECC. HA IPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUMN.
Crenens okucienus: CoctaBjieHUE YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii. Posin
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOIIECCOB B IPUPOE U B IPOMBIIIEHHOCTH. [ 'eTeporeHHbie
OKHCITUTEIHHO-BOCCTAHOBUTELHBIE TTPOLIECCHI. DIEKTPOIHBIE TOTCHIIMAIIBI METAJIJIOB M X
3aBHCUMOCTH OT pa3In4yHbIX QakTopoB. [IoHsATHE O paboTe raTbBaHUYECKUX FJIEMEHTOB.
VYpaBuenne HepHcra. Psan cTangapTHBIX 3JIEKTPOAHBIX TOTEHIIMAIOB. OlleHKa BO3MOKHOCTH
MPOTEKAHUsI OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI M0 BEJINYMHE CTAaHAAPTHBIX
MOTEHIIUAIOB. XUMHYECKHUE TIPOLIECCHI C YIAaCTHEM JIEKTPUUECKOTO TOKA. DJIEKTPOIU3 KaK
OKHCIIUTEIbHO-BOCCTAHOBUTEIBbHBIN IIPOLIECC. DIEKTPOJIM3 PACIIABOB M BOJHBIX PACTBOPOB
ANeKTpoauTOB. IIpakTnyeckoe 3Hauenue iekTpoaunsa. Kopposus MeTamioB Kak OKMCIATEIbHO-
BOCCTAHOBUTEJIbHBIN MPOLECC. HA MPOTEKAHNE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.
Crenenb okuciienus CocTtaBiieHnEe ypaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Pomib
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOLIECCOB B IPUPOJE U B IPOMBIIINIEHHOCTH. | 'eTeporeHHbie
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIE MPOIECCHI. DJIEKTPOIHBIE MOTCHIIMAIIBI METAJIJIOB M X
3aBHCUMOCTH OT pa3InyHbIX QakTopoB. [IoHsATHE O paboTe raTbBaHUYECKUX FJIEMEHTOB.
VYpaBuenue Hepucra. Psan cTangapTHBIX 3JIEKTPOAHBIX TOTEHIIMAIOB. OlleHKa BO3MOKHOCTH
MIPOTEKAHUS OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIMMI 110 BEIUYMHE CTaHIAPTHBIX
MOTEHIIUAIOB. XUMHYECKHUE TIPOLIECCHI C YIaCTHEM JIEKTPUUECKOTO TOKA. DJIEKTPOIU3 KaK
OKHCIUTEIbHO-BOCCTAHOBUTEINBHBIN MIPOLIECC. DIEKTPOJIN3 PACIIABOB M BOJHBIX PACTBOPOB
AeKTpoauTOoB. IIpakTnyeckoe 3HaueHue annexrponausa. Kopposus MeTamuioB Kak OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIN MPOLIECC. HA IPOTEKAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUN.
Crenens okucienus: CocTaBjieHUE YPaBHEHHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Posn
OKHCIIMTENBHO-BOCCTAHOBUTENBHBIX IPOLIECCOB B IIPUPOJE U B IPOMBILUIEHHOCTH. [ 'eTeporeHHsie
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIE MPOIECCHI. DIEKTPOIHBIE MTOTSHIIMAIIBI METAJIJIOB M X
3aBUCHUMOCTH OT Pa3MUuYHbIX (akTopoB. [loHsATHE O paboTe rabBaHUYECKUX PJIEMEHTOB.
VYpaBuenne HepHcra. Psan cTangapTHBIX SJIEKTPOJAHBIX MOTEHIIMAIOB. OlleHKa BO3MOKHOCTH
MIPOTEKAHUS OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIMHI 110 BEIUYMHE CTaHIAPTHBIX
MOTEHIIUAIOB. XUMHYECKHUE TIPOLIECCHI C YIAaCTHEM JIEKTPUUECKOTO TOKA. DJIEKTPOIU3 KaK
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN IIPOLIECC. DIEKTPOJIN3 PACINIABOB M BOJHBIX PACTBOPOB
ANeKTpoauTOB. IIpakTnyeckoe 3HaueHue ekTpoausa. Kopposus MeTamioB Kak OKACIUTEIBHO-
BOCCTAHOBUTEIIbHBIN IPOLIECC.

XUMUS HEMETAJJIOB U UX COCIMHEHHU.

Hemetamnsl (p-37€MeHTHI): BOJIOPOJI, TaJOTeHbI, KUCIOPO, cepa, a30T, pocdop, yriepos,
KpemHuil, 6op. MueptHbie (6naropoansie) rasel. [lonoxeHne B mepuoIuIeckoi CUCTEME,
aneKTpoHHOE cTpoeHne Haxoxnenne B npupone. [lonydyenue. [lpumenenne. ®U3nko-xuMudecKue
CBOMCTBA MPOCTHIX BEUIECTB U CoeIMHEHUN. CpaBHUTENbHAS XapaKTEPUCTUKA CBOMCTB.
buonoruueckas posb NPOCTHIX BEIIECTB U COEANHEHUN HEMETAIIIOB. DKOJIOTHYeCKas poJib
HeMeTasuioB U ux coenunenuil. [louarue o IIK (mpenenbHO-A0MYCTUMOM COJIEp)KaHUU
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XUMHYECKHX BEIIECTB B OKPYXKAIOUIeH cpesie U MPOAYKTaxX MUTAHMUS).

XUMHSA METAJIOB U UX COCIUHEHUMH.

Mertamisi (S -, p-, d,- 2JIeMeHTBI): JTUTUMN, HATPUH, KAJTUil, MATHUHN, KaJIBIUH, aIFOMUHUI, OJIOBO,
CBHHEII, XPOM, MapraHell, ’ejie30, Me/ib, IUHK, KaAMUU, pTyTh. [losi0kKeHne MeTaioB B
NEPUOANYECKOM cucTeMe. DIEKTPOHHOE cTpoeHue. duznueckue cBoiicTBa. MeTaminueckas CBA3b.
MerTasuisl B pupojie ¥ criocoObl UX MOJTy4YeHHs], IPUMEHeHHe. 3HaueHue 0co00 YUCTHIX METAIIOB B
coBpeMeHHOM TexHuKe. CrutaBel. Kopposust MeTamioB u crmocoObl 00phOBI ¢ HE. XUMUYECKUE
cBoiicTBa MeTaioB. CpaBHUTENbHAS AKTUBHOCTh METAJIJIOB. XUMUYECKUE OCOOCHHOCTH CBOMCTB f-
MeTaJuIoB. Psi HanpskeHnid MeTauioB. XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB U COEAUHEHUN
MeTauioB. CpaBHUTENIbHAS XapaKTEPUCTHUKA CBOMCTB. bruosiornueckast pojib MPOCTHIX BEIIECTB U
COEIMHEHUI MeTaJuIoB. TshKelble MeTaJuTbl M MX COEIMHEHUS B OKPYKaIOIIEeH cpeie.

OCHOBHBIE METO/Ibl CHHTE3a M1 OUUCTKH HEOPTraHUYECKUX COCAUHEHHUIA. .

OCHOBHBIE METO/Ib CUHTE3a HEOPTaHUYECKUX COCAMHEHU; HOHOOOMEHHBIE PEaKIINK, PEAKIINHU B
HEBOJIHBIX PacTBOPax, B TBEPABIX (azax, B paciliaBe, ¢ yIaCTHEM ra3oB, dJIEKTPOXUMHYCCKUE
MPOLECCHI U Ap. MEeTOAbl OUMCTKU: NEPEKPUCTAIIN3ALINS, BOSTOHKA, 30HHAS TUIaBKa,
TPaHCIIOPTHBIE PEAKIIMU U Ap. BakHelne nCTOYHUKY HHOOPMAIIUU O METOJIaX CHHTE3a U
CBOMCTBAX XMMHUECKHNX COCAUHCHHM.

6. PazpaboTunk

[Tpokmun Bnaguvup HukudopoBud, KaHIUAAT TEXHHYECKUX HAYK, JOIEHT Kadeaphl TEOPUU U
METOJIMKH OMOJIOT0-XMMHUYECKOro oOpa3oBanus u JanamadTHoi apxutektypsl ®I'BOY BO
«BI'CITY ».
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