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3aBeayromuid kadeapoit

(rozrrch) (M1.0. ®amums)
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AHHOTALINA

Huciumnna «XuMus» pa3zpaboraHa Uid CTYACHTOB, OOYyYarolmIMxcs [0
HarpasjieHH0 noArotoBku 13.03.02 «DneKTposHEpreTHKa M AIEKTPOTEXHUKAY,
npopuiab «IJIEKTpOCHAOKEHUE» OYHOM M 3a04HOM (QOpMBI U sABISIETCS
o0si3aTeNlbHOM TUCHMIUIMHON 6a30Boi yactu broka 1 «/[ucuumivabl (MOTYIIH)»
yueOHoro miana (b1.5.13).

O6mas Tpynoemkocth coctaBisier 108 uacoB (3 3adeTHbIC €IUHUIIBI).
Y4eOHBIM TUIAHOM MPEIyCMOTPEHBbI JIeKIHOHHbIe 3aHAThHs (18/6 yacos),
naboparopubie 3aHsatuii (18/4 yaco), mpakrtuyeckue 3aHsTus (18/4 gacoB) u
camocTosiTeNbHas pabota cryneHTa (54/94 waca). IucuuruinHa peanusyercs Ha |
Kypce Bo 2 cemectpe. Dopma MpoMeKyTOUHOM aTTeCTAIlK — 3a4eT.

Huciumnaa «XUMHs) OINMUpaeTcsl Ha YK€ HW3Y4YEHHBbIE AMCHMIUIMHBI B
cpenHei mkosie. B cBoro ouepeanr oHa ABISIETCS «(PYHIAMEHTOM» ISl U3y4YEHUS
JTUCIUIUTMHBL «DJIEKTPOTEXHUYECKOE M KOHCTPYKIIMOHHOE MaTepHalOBE/ICHUEY,
«be3zonacHOCTh KU3HEAEATETbHOCTHY, TUCIUIUIMH TPO(QUIBHON HAPABIEHHOCTH.
CoaepxaHue JUCLMIUIMHBI COCTaBIAIOT YYEHHS O CTPOCHHHM BEHIECTBA H
NEPUOJIUYHOCTHA CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCITMHEHUH, HAIIPABICHUH
U CKOPOCTH XHUMHYECKHX MpoleccoB. M3ydaroTcsi OCHOBHBIE 3aKOHBI NMPUPOJIbI, B
TOM uwHcie nepuoguyecknii 3akoH [[.M. MeHneneeBa; 3JIEKTPOHHOE CTPOEHUE
aTOMOB, TPUPOJA XUMHUYECKON CBSI3M, 3aKOHOMEPHOCTH, OIpPEICISIONINE
B3aUMOCBSA3b COCTaB — CTPYKTypa — CBOMCTBA BEIIECTB; 3JIEMEHTbl XMMHUYECKOMN
TEPMOJANHAMUKH, TEPMOXMMHUYECKHE 3aKOHBI, YCIOBHUS MPOTEKAHUS pEaKIuM,
AIEMEHTHl XMMHWYECKOM KHUHETHKH, BOIPOCHI OOpa30BaHMs M YCTOWYHMBOCTHU
JUCIIEPCHBIX CUCTEM.

Heaun nucuUNINHBI:

MOJITOTOBKA CTYACHTOB K MCIIOJb30BAHUIO 3HAHUM O XUMHUUYECKHUX IPOIeccax
U SABJICHUSAX JUIS PCIICHHWS 3aJlad, BO3HHUKAIOIIUX TPH  BBIIOJHCHUHU
npoeccCHoHaNbHOM AESITEIEHOCTH.

3anaum:

— @OOpMUPOBAHUE Y CTYACHTOB 3HAHUW O 3aKOHAX PA3BUTHUSI MATEPHAIBLHOTO
MHpa, O XHUMHYECCKOH (hopMe IBIKCHHS MaTEpPHH, O B3aMMOCBS3M CTPOCHHS M
CBOMCTB BEIIECTBA.

— dopmupoBaHHEe XUMHUUYECKHX, & TAK)KE 00Ie-TI03HABATEILHBIX YMEHUHN KaK
JUISl pelIeHUs HAyYHO-TEXHUYECKUX 3a/lad B MPOPECCHOHAIBHOU JesITEIbHOCTH,
Tak ©u Jis8 (QyHJAAMEHTaJbHOM TOJATOTOBKM W  CaMOCOBEPIICHCTBOBAHUS
CIICLIMAIUCTA.

- CDOpMI/IpOBaHI/Ie CCTCCTBCHHOHAYYHOI'O MHUPOBO33pPCHUA, HAaBBIKOB

AKOJIOTHYECKOM IrpaMOTHOCTH U CUCTCMHOI'O BUACHHA OKPYIKAIOIICIo MHUpPaA.
3
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JIJIst  yCIIeNTHOTO  yCBOCHMSI JWCIMIUIMHBI Yy CTYJAEHTOB JOJDKHBI OBITh
c(hOpMHPOBAHBI CICAYIOIINE MPEIBAPUTEIIHHBIC KOMITCTCHITUHN

— YBEpPEHHOE BJIAJICHUC XUMUYCCKUM S3BIKOM;

— yMeHHuEe TmHcaTth QGOPMYJIbl XUMHUYECKUX COCAMHCHHH W ypaBHCHHS
XUMHUYECKUX PEaKIUM;

— CIIOCOOHOCTh  OOBSACHATH TEHETHYECKYI0 CBSA3b MEXAY KjaccaMu
XUMHYECKUX COCTMHCHUI;

— CIIOCOOHOCTh OOBSCHUTH B3aUMOCBSI3b MEXKIY COCTABOM, CTPOCHUEM,
CBOMCTBAMHU W MPUMCHCHUEM XUMHUYCCKUX COCTMHCHUI.

B pesynbTaTe m3ydeHUs NAHHOW AUCIUIUIMHBI y CTYJICHTOB (DOPMUPYIOTCS
cieayromue oomenpodeccuoHaNbHbIe KOMIIETEHIINN:

Kox u popmynupoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIIeTeHIUH
OIIK-2 crtocoGHOCTB - OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
MIPUMEHSATH XUMHYECKUX PeaKInii; 0COOEHHOCTH U CBOMCTBA
COOTBETCTBYIOIIUI 3Haer OCHOBHBIX XUMHYECKUX CUCTEM; CIIOCOOBI pEeLICHHUS
¢buzuko- pacyYeTHBIX XUMHYECKUX 3a7a4; OCHOBHBIE 3aKOHBI
MaTeMaTHYECKHUI XUMHH B TPOPECCUOHANBHOMN 1eATeIbHOCTH.
anmapar, METO/Ibl
aHaIN3a U - IPUMEHSITh OCHOBHBIE 3aKOHBI XMUU B
MOJICIINPOBAHHS, Vareer npodeccnoHanbHOM NesTeNIbHOCTH; OCYLIECTBIISTD
TEOPETUYECKOTO U BBIOOD ONTHUMAJILHOM MOJIENI XUMUYECKOTO Mpoliecca
SKCIEPHMEHTAIFHOTO C YYETOM peaIbHON MTPAKTUYECKON CUTYyaLUH

HUCCIICOOBAHUA IIPpU

PCIICHHUHN
HpO(bGCCI/IOHaJ'IbeIX Buianeer - HaBbIKaMH PCHICHUA XUMHWYCCKHUX 3a1a4 U
3a71a4 IMPUMCHCHUA UX B HpO(bCCCI/IOHaJ'IBHOI/I JCATCIBbHOCTHU,

Jlnst hopMupoBaHUS BBINIEYKa3aHHBIX KOMIIETEHITUN B paMKax JUCIUILIAHBI
«XUMUS» TOPUMEHSIOTCSA CIEAYIOIIUEe METOAbl AKTUBHOTO OOYYEHHMS: JIEKUIUH-
Oecenmpl, JIGKIIMU C Ppa300pOM KOHKPETHBIX CUTYyallui, MPaKTHYECKUE PaOOTHI C
HCMOJIb30BAHUEM METOJA IPYNIIOBON TUCKYCCHH.
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l. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOH YACTH
KYPCA (18/6 uacoB)

Paznen 1. AtoMmHO-MoseKyasipHoe yuenue (4/2 yac.)

Temal. OcHOBHBIE MOHATHS U 3aKOHBI XuMHH (2/1 yac.)

OCHOBHbBIE  TOJIOKEHUST ~ aTOMHO-MOJIEKYJISIpHOTO  yueHHusi. OCHOBHBIC
CTEXMOMETPUYECKUE U Ta30BbIC 3aKOHBI.

Tema2. DxkBUBaJIEHT. 3aKOH YKBUBaJIeHTOB (2/1 yac.)

[lonsiTue »HKBUBaJieHTa. 3aKOH OSKBUBAJECHTOB U €ro MPaKTUYECKOE
UCITIOJIb30BaHHE.

Paznen 2. YpoBHH oprann3anuu Bemectsa (6/2 yac.)

Tema 1. CTpoenne aTtoma u nepuonnveckuii 3axkon .. Menneneena (4/1
yac.), ¢ UCMOJIb30BAHHEM METO0/1a AKTHUBHOI0 00yueHMs - Jieknusi — Oecena (4
yaca).

KBaHTOBO-MeXaHHUECKasi MOJEIb CTPOCHUS aToMa. KBaHTOBBIE UKCIIa U THUIIBI
AJIEKTPOHHBIX OpOUTasIeil. DIeKTPOHHbIE KOH(DUTYypalIMi aTOMOB.

[lepyoguueckuii 3aKOH U mepuoAuyYecKkas cucreMa siaemeHtoB J[.M.
Mennemneena.

Tema 2. Xumuueckas cBsi3b (2/1 gyac.)

Buasl u xapakTepuCTHKH XuUMHYECKOM cBsizu. (CBoHCTBa COEIMHEHUMN
pa3JMYHBIX THUIIOB CBA3€H. MEXKMONEKYISIPHOE B3aMMOJCUCTBUE. XUMHYECKas
CBA3b U CTPYKTypa TBEPABIX TEI.

Pa3nen 3. 3akoHoMepHOCTH poTeKkanus npoueccon. (10/2 yac.)

Tema 1. Xumuueckasi TepMOAHUHAMHUKA, JHePreTHKA nmpoiecca (4/1 gac.),
C WCIOJb30BAHHEM MeETOJAa AKTUBHOIO OOy4YeHHUS - JIeKIUsA ¢ pa3dopom
KOHKPETHBIX cUTyanuid, (4 yaca).

OCHOBHbIE TIOHATHS U ONPENENCHUs] XUMHUUYECKON TepMmonuHamuku. llepsoe
Hayajgo TEPMOJUHAMUKM M €ro NPUMEHEHHE K XUMHUYECKUM CHCTEMaM.
OHTanbnusi, TEPMOXUMHUYECKUE 3aKOHBI U TEPMOXUMHUYECKHE PACUETHI. 3aKOHBI
I'ecca u JlomoHocoBa-JlaByaspe-Jlamtaca. Bropoe Hayano TepMOAMHAMUKH.
OHTpomHsi M TPEThe HAYalo TepMoauHAMUKH. ODHepruss [mbOca m kKputepun
CaMOIPOU3BOJIBHOIO MPOTEKAHUS MPOIECCOB.

Tema 2. CKOpoOCTh XHMHYECKHX MPOLECCOB M XHMHYECKOe paBHOBecHE
(6/1 uac.)
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[lonsiTHE O CKOPOCTHM M MEXAHU3ME XHMHMYECKOM pEaKUUH. 3aKOH
nercTByromux macc. I[lopsiok W MOJIEKYISIpHOCTh peakuuu. Kunetmueckue
yYpaBHEHUS PEaKIMi C [EeJOYMCICHHBIMU KUHETUUYECKUMU TMopsakamMu. BnusHue
TEMIIEpaTypbl Ha CKOPOCTh peakiuu. OHeprus aktuBanuu. Kartanuz wu
KaTAIUTUYECKUE PEaAKITUU.

XUMHUYECKOe paBHOBecue. TepMOIMHAMHYECKOE W KHHETUYECKOE YCIIOBUS
paBHOBecusi. CrnocoObl BBIPAKEHHS KOHCTAaHT XHUMHYECKOTO paBHOBECUS U
B3aUMOCBS3b MeXAy HUMHU. DakTopbl, BIUSIONIME HA CIBUT XHMHYECKOTO
paBHOBecusi. TepmoamHaMmuueckoe o0ocHoBanue npuniumna Jle-Illatense.

Pa3nen 4. Xumnueckue cucrtembl (10 gac.)

Tema 1. O61ue cBoiicTBa pacTBOpoB (4 4ac.), ¢ HCNOJb30BAHHEM METO/1A
AKTHBHOI0 00yueHMus - JieKuus — Oecena (2 yaca).

OCHOBHBIE TTOHATHS U ONpeieSieHHs. | OMOTeHHBIE ¥ T€TEPOTeHHBIC CUCTEMBI.

Kunkue cucrembl. TepmomuHamuka mporecca pactBopeHus. CrocoObl
BBIPAXKEHUSI KOJUYECTBEHHOTO COCTaBa pacTBOpoB. KoymuraTuBHBIE CBOWCTBA
pacTBOPOB.

Tema 2. OcHOBHble BHJbl PaBHOBeCHMd B BOJAHBIX PacCTBOpPax
3JIeKTpPouTOB (6 yac.)

[IpoTronuTrueckoe paBHOBECHE B BOJHBIX PACTBOPAX CIAOBIX 3IEKTPOIUTOB.
CunpHple U ciaOble JJIEKTPOJIUTHI, CTETIEHbh M KOHCTAHTa JAMCCOLMAIINU, HUX
B3alMOCBS3b. OHHOE TIPOU3BEACHUE BOJbBI, BOJOPOAHBIA W THUIPOKCHUIIbHBIN
noka3atenu. COBMEIIEeHHbIE MTPOTOIUTUYECKHE PABHOBECHS.

I'eteporeHHoe paBHOBECHME B BOJHBIX PAacTBOpaxX MajaopacTBOPUMBIX
ANeKTpoiUTOB. [lOHSTHE pAcTBOPUMOCTH U KOHCTAHTA PACTBOPUMOCTH HX
KOJIMYECTBEHHOE COOTHOIICHHE. YCJIOBHUS O0Opa3oBaHUS M PACTBOPEHHUS OCAJKa.
CoBMeIIeHHbIE TETEPOreHHbIE PABHOBECHUSI.

Jluranmo-oOMEeHHOE paBHOBECHME B BOJIHBIX pacTBOpax, CoOJEpIKallux
KOMILIEKCHbIE MOHBbI. KOHCTaHTBI YCTOMYMBOCTH U HECTOMKOCTH KOMILIEKCHBIX
MOHOB. PaKTOPBI, BIUSIONINE HA MPOYHOCTh U COCTAB KOMIUIEKCHBIX COEMHEHUHN.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE PABHOBECHS.

CoBMelnIeHHbIE paBHOBECUs pa3HbIX TUIOB. KOHCTaHTa COBMEIIEHHOIO
PaBHOBECHSI.

Pasznen 5. daexkTpoxumMuyeckne npouecchl (6 gac.)

Tema 1. DuexkTpoaHble Tmipolecchbl W JIEKTPOABMAKYIIHE CHJIBL
XuMn4yeckne NCTOYHUKHU dJIeKTpuieckoi 3Heprun. Ilpoueccsl 3jiekTposn3a,

6
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UX XapaKTEePUCTUKH (2 yac)

OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIC IIPOLIECCHI. DIEKTPOXUMUYECKUE
MPOLIECCHI. DJIEKTPOAHBIM MOTEeHIMan W YypaBHeHue HepHcra. Xumuueckue
UCTOYHUKH TOKA, rajJbBaHUUYECKUE dIEMEHTHI. [Iponecchl a1eKkTponusa pacTBOpOB
U PacIlIaBOB, [IOCIEA0BATEIBHOCTD JIEKTPOAHBIX PEAKIIUA.

Tema 2. MeTta/uibl, KOPpPO3UMsl H CHOCOOBLI 3alIUTHI METANJIOB OT
pa3pymenuii. (1 yac)

O6mue cBoiicTBa MeTayioB. Koppo3us, BUabl KOPPO3UOHHBIX pa3pylICeHUH U
OCHOBHBIE€ XapaKTEPUCTUKU KOPPO3UOHHBIX IPOLECCOB. XHUMHUUYECKast KOPPO3Us.
DnexTpoxuMudeckas Kopposusi, €€ ocooeHHOCTH. CrocoObl 3alIUThl METAJUIOB OT
KOPpPO3HHU.

I1.CTPYKTYPA U COAEP)KAHUE MPAKTUYECKOM YACTH
KYPCA
JlaGoparopHbie padorsl (18/4 uac.)

3ansitue 1. Kitaccel Heoprannueckux coefaunenuii (2/1 gac.)

PaccmarpuBaroTcsi crocoObl MOMYYEHUS! U CBOMCTBA OKCHIOB, OCHOBaHUH,
KHUCJIOT U COJIE.

3ansiTus 2. OnpeneneHne MOJISIPHON MacChl SKBUBajieHTa MeTasuia (2/1 gac.)

OKCHEePUMEHTAILHBIM TYTEM OIPEACNICTCS MOJIIpHAs Macca SKBUBAJICHTA
HEU3BECTHOI'O0 METAJUIa U YCTAaHABIMBAETCS METAJLI.

Bansitne 3. OmnpeneneHue TEmIoBoro 3¢ dexra xuMudyeckoil peakmuu (2/1
yac.)

OKCHEPUMEHTAIbHBIM TyTeM C TOMOIIBI0 KAJIOPUMETpPa yCTAHABIMBACTCS
SHTAIBIHS PEAKIINN HEUTpaTU3alluu.

3ansaTue 4. Xumndeckas knHeTuka. (2/1 gac.)

DKCIEPUMEHTAIBHO OMPENENIAETCS CKOPOCTh PEAKIMU U YCTAaHABIMBAETCS
3aBUCUMOCTh CKOPOCTH PEAKIMi OT KOHUEHTPALUU PEarupyrolux BEHIECTB U OT
TEMIIEPATYPHI.

3ansaTne 5. Xumuueckoe paBHoBecHe (2 4Jac.)

PaccmarpuBaeTrcs mOmUMHEHWE PABHOBECHBIX cucTeM mpuHIuny Jle-
[TaTense.

3ansTue 6 PaBHoBecHe B pacTBOpax 3JIEKTPOIHMTOB. (2 4yac.)

N3yuaercss moHHOE paBHOBECHE IMpolecca TUIpOJih3a COJed, a Takke
BIIUSTHUE BHENTHUX (PaKTOPOB HA THUAPOIIH3.

7
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3ansaTue /. Kommouaneie cucteMsl. (2 9ac)

PaccmatpuBaloTcsi OCHOBHBIE METOJbl  MOJYYEHUS KOJUIOMAHBIX CHUCTEM.
N3yyarorcs CBOWCTBA KOJUIOUTHBIX CHUCTEM.
3ansTue 8. DIEKTPOXUMUYECKHE MTPOIeCCHI (2 yac)

PaccmarpuBaloTcsi  mpomecchl  B3aMMOIIPEBPAIICHHUS ~ XMMUYECKOM U
AJIEKTPUYECKOU SHEPTUH.

3ansitue 9. Koppos3us meramios (2 yac)

N3yyatorcs mpoiecchl KOPPO3MOHHOTO Pa3pyIICHHs METAJJIOB, a TaKke
OCHOBHBIE METO/IbI 3aLIUThl METAJUIOB OT KOPPO3HUHU.

IpakTuueckue 3ansitus (18/4 gac.)

3ausitue 1. BBenenue B kypc xumuu. KoniudecTBeHHbIE COOTHOIIIEHUS B
xumuu (4/1 gac.)

®poHTanbHas KOHTPOJIbHAs Oecesia Mo MaTepuanaM IIKOJIbHOTO Kypca XUMUH
¥ O3HAKOMJICHHE C LIeJIIMH U 3a/1auaMU BYy30BCKOT'O Kypca.

1.0OcHOBHBIE TIOHATHS, ONPENEICHUS, 3aKOHBI DJIEMEHTAPHOW XHMHH.
[TpuHIMIIBEI KOJTUPOBAHUS XUMUYECKOM HH(POPMALIUU.

2.IlonsiTie O BelIeCTBaX MW XUMHUYECKHUX IIpolieccax, Crocodax ux
KJ1acCH(pUKAIUH.

3.BaxxHelimume CcTeXMOMETPUUYECKHE 3aKOHBI, MX CYIIHOCTb, COBpPEMEHHAs
TPAKTOBKA, MPUKJIAAHOE 3HAYCHNUE B XUMHUHU U PEATbHON NIPAKTHKE

4.IlpoBeneHue KOJNMYECTBEHHBIX HM3MEPEHUH W pPAcueTOB B XUMHUU Ha
OCHOBAHUU 3aKOHOB aTOMHO-MOJIEKYJISIPHOTO YUYECHHUSI.

3ansTue 2. CTpoeHue atoma u nepuonnyeckuii 3axon .. MenaeseeBa
(4/1 gac.)

3akpersieHue ¢ OCO3HAHME OCHOBHBIX IIOCTYJIaTOB U MOJIEIBHBIX
MPEICTaBICHNN KBAHTOBOM MEXaHUKH M TIEPUOJNYHOCTH B XHUMHH.

1.0OcHOBHBIE TOJOXXEHHUSI KBAaHTOBOW MEXaHWKH, MPHUHIIMIBI KBAHTOBAHUS
sHeprud. [lopsanok pacnpeneneHus 3J€KTPOHOB B MHOTORJIEKTPOHHBIX aTOMax.

2.B3auMOCBsI3p MEXIYy CTPOCHHEM aToMa d3JEMEHTA, IMOJOKEHHWEM €ro B
[Tepunoanueckoii cucteme .M. MenneneeBa u CBOMCTBAMH 3JIEMEHTA.

3anaTue 3. XuMH4Yeckasi CBSI3b HAa Pa3HbIX YPOBHAX OpPraHu3anuu
BemecTBa (4/1 gac.)

OOcyxnenne mMexaHu3ma oOpa3OBaHUSI XMMHUYECKUX CBS3€U, COOTHOLICHUS

MCIKAY THUIIaMH CBA3HU U CBOMCTBaAMH BCIICCTB.
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1.0OcHOBHBIE THIBI XUMHYECKON CBsi3u. KonnuecTBEHHbIE XapaKTEPUCTUKHU
CBsI3U. Teopun XMMHUUYECKOU CBS3U.

2.B3auMOCBsI3b M@Ky  DJIEKTPOHHOM  CTPYKTYpOH  aTOMOB,  CHJIOM
XUMHUYECKOU CBSA3U U MPUPOJION BEIIECTBA.

3.MexMoJIeKyIIpHbIe B3auMOJCUCTBUA. HamMonekynspHble CTPYKTYpbl H
ypoBeHb Makpodopm. Krnaccudukanusi BEIIECTB MO arperaTHOMY COCTOSIHUIO U
TUIAM XUMHYECKOU CBS3H.

3ansitue 4. Xumuueckasi TepMoauHamMuka (2/1 gac.), ¢ HCOIb30BAaHHEM
MeTO/Aa AKTHBHOI0 00y4YeHHusi — TpynnoBasi AMcKyccus (2 gac).

['pynimoBoii pa3dop pacyeTHBIX XMMUYECKUX 3a71a4.

1. OcHOBHBIE 3aKOHBI TEPMOAWMHAMUKH: (DOPMYIMPOBKH, MaTEMATHUYECCKUE
BBIPAXKEHMUS, IPUMEHEHHUE K PAa3IMYHBIM CUCTEMAM.

2.BO3MOXHOCTh M HalIPaBJICHUE MPOTEKAHUS CaMOITPOU3BOJILHBIX MTPOIIECCOB,
KPUTEPUU UX OCYIIECTBUMOCTH.

3ansitue 5. Xumnuyeckasi kuHetuka (4 yac.),

MAQO - rpynnoBasi Auckyccus (2 4ac).

['pynmoBoii pa300op pacyeTHBIX XUMUYECKHUX 3a/1a4.

1.CpenHsis W MCTUHHAsg CKOPOCTH XUMHUYECKOW peakuun. DakTopsl,
BJIUSIIOIINE HA CKOPOCTh TOMOTE€HHBIX U T€TEPOr€HHBIX XUMHUECKHUX PEAKIIMA.

2.XuMuueckoe paBHOBecHE. TepMOAMHAMHYECKOE U KMHETHYECKOE YCIOBUS
paBHOBecHs.  TepMOIMHAMUYECKHMM W KUHETHYECKHMM  METOAbl  OLICHKH
BO3MOKHOCTH, HAMPABIICHUS U YCIOBUI MIPOTEKAHUSI XUMUYECKHUX MTPOIIECCOB.

3ansTue 6. O01Me cBOKCTBA PacTBOPOB (2 4ac.),

MAO - rpynnoBast guckyccus (1 gac).

['pynmioBoii pa300p pacueTHBIX XUMUYECKUX 3a/a4.

1.Knaccuduxarus pactBopoB. CriocoObl BEIpaKEHUSI COCTaBa PaCTBOPOB.

2.KonnmuraTuBHbIE CBOMCTBA PACTBOPOB HE DIICKTPOJIMTOB U AIEKTPOIUTOB.

3ansitue 7. PaBHOBecHsI B pacTBOPax 3J1eKTPOJUTOB (2 4ac.)

MAO - rpynnoBast guckyccus (1 gac).

I'pynmoBoii pa300p pacueTHBIX XUMUYECKHUX 3a7a4.

1.OcoBHbIE BHUIbBI PAaBHOBECH B BOJHBIX pPacTBOpPaxX »JJIEKTPOIUTOB, HUX
KOJINYECTBEHHOE ONMCAHUE.

2.COBMEIIICHHBIE PABHOBECUSA pa3HbIX THUIOB. KOHCTaHTBI COBMEIIEHHBIX
pPaBHOBECH.

3ansTue 8. OKHCIAUTETHHO-BOCTAHOBUTEIbHBIE MPOIlecchI (2 yac.)

MAO - rpynnoBast guckyccus (1 gac).
9
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['pynmnoBoii pa300p pacyeTHBIX XUMUYECKHUX 3a/1a4.

1.OcoBHBIE  TOJIOKEHUA  TEOPUU  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB.

2.1loHsAiTHE DSIEKTPOAHOTO TMOTEHIMANId, MEXaHU3M €ro BO3HHKHOBCHMS.
dakTophbl, BIUSIOUME HA BEIUUUHY oTeHHana. OCHOBHBIE pacyeTHbIE (DOPMYJIBI.

3. TepmoaMHAMUKA U KUHETHUKA OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA.
Onpenenenue HanpaBi€HUsS MPOTEKAHUS OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEaKIUH.

3ansitae 9. DIeKTPpOXHMHYECKHE Nporecchl (2 yac.)

MAO - rpynnoBas auckyccus (1 gac).

['pynnoBoii pa30op pacyeTHBIX XUMUUYECKHUX 3a/1a4.

1.IToHATHE 2JIEKTPOXMMHUUECKUX CUCTEM U IporeccoB. OCHOBHOE ypaBHEHHE
B3aUMOCBSA3U XUMHUUYECKOUN U JIEKTPUUECKON SHEPTUU.

2.XMMHUUYECKUE WCTOYHUKH TOKA, YCTPOWCTBO, MPHUHIMUIT JEUCTBUS, PacyeT
S/1C. 1oCcTOMHCTBA M HEAOCTATKU XUMHUYECKUX NCTOYHUKOB TOKA.

3.IIpouecchl  3JIEKTpONIM3a, IOCIEIO0BATENBHOCTD JJIEKTPOIHBIX PEaKIMA.
3aKOHBI IEKTPOIIN3A.

4.Koppo3uss MeTajuioB. Buasl KOPpPO3HOHHBIX  pa3pylIEHWH, BUABI
KOPPO3UOHHBIX CPEJ U THUIIBI KOPPO3UOHHBIX IIPOLIECCOB. TepMOAUMHAMHKA MU
KWHETHKA IPOLIECCOB XMMHMYECKOW M 3JIEKTPOXMMHYECKOW KOppo3uu. CKOpOCTb
KOPPO3HOHHOTO pa3pyuieHust U (akTopsl, Biaustonre Ha Hee. CrocoObl 3aIIUThI
METaJUIOB OT KOPPO3UH.

I1l. YHEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIIUXCS
Y4eOHO-MeTOInUECKOe oOecrieueHue CaMOCTOATEILHOM paboTHhI
oOydJarommuxcs MO MUCHUIIIMHE «XuUMHsS» TmpeactaBieHo B Ilpunmoxennn 1 u
BKJIIOYAET B ceOsl:
TUTAaH-TPA(Q UK BBIMOTHEHUSI CAMOCTOSITEIHHON PabOTHI IO JUCITUIUIMHE, B TOM
qrClie TPUMEPHBIC HOPMBI BPEMEHH Ha BBITIOIHEHUE TI0 KAXKIOMY 3aJJaHUIO;
XapaKTepUCTUKA 3aJaHUN I CaMOCTOSITENIbHON PabOThl OOydYaroImMXCs U
METOIMYECKHE PEKOMEH/IAIINH 10 WX BHITIOJTHCHHIO;
TpeOOBaHUsI K  MPEACTaBICHUI0O U OQOPMIICHUIO  pe3yJIbTaTOB
CaMOCTOSITEIbHON PabOTHI;
KPUTEPHUH OLICHKH BBHITIOTHEHHUS CAMOCTOSITEIIBHON PabOTHI

10




JIAJIbBHEBOCTOUHBIN ®EJEPAJIbHBIA YHUBEPCUTET

Pa6ouasi nporpamMma y4eGHOii AMcuMIUIMHBI «XUMHS» HaNpaBJeHue NoAroToBKkHU 13.03.02 «iieKTpoIHepreTuKa U 3JeKTpoTeXHuKa». [Ipopuias

«IIeKTPOCHADKEHH e

Paspaboruuku: gouent H.1.
JIsamyHoBa

2017

Vi nenTH puKanyoHHbIH HOMED:
YMK/I.19.22(55)-13.03.02 -51.5.13 -

KOHTpOHBHLIﬁ OK3EMILJISIP HAXOAUTCS Ha
Ka(benpe DJIEKTPOSHEPI €TUKU 1 DJICKTPOTEXHUKN

JTucr 11 u3 86

V.

KOHTPOJIb JJOCTUKEHMSA LHEJEN KYPCA

Kountpoun
pyembIie
pasaensbl
AUCHMILIN
HbI

n/n

Koasb! 1 3Tansl popMupoBaHus KOMIIETEHIUI

OneHo4Hble cpeacrea

TeKyLHi
KOHTPOJIb

MPOMEIKYT
OYHasA
arrecrauu
|

ATtoMmHO-
MOJIEKYJISP
HOE
Y4CHHE

OIIK-2

3HaeT: - MpaBwiia paboTHI C
JUTEPAaTyPHBIMUA UCTOYHUKAMU;
- TpeOOBaHMUS K NIPOBEJICHUIO
1a60paTOPHOTO IKCIIEPUMEHTA U
npaBuiIa 6e30macHoOi paboThl B
XMUMHUYECKUX JIabopaTopusix;

- cr1ocoObl pelieHus

PaCUETHBIX XUMHUYECKUX

3a1ad;

cobecenoBaH
ue (YO-1)

yMeeT: - HaXOJIUTh UCTOYHUKHU
nHpopMaIu, HeoOX0AUMBIE IS
ITOJITOTOBKH K 3aHATHSIM H
BBITIOJIHEHHS CAMOCTOSTENHHOM
paboTHI;

- POBOJMUTH JTA0OPATOPHBINA
9KCIIEPUMEHT IO TPEUI0KCHHBIM
METOIMKAM H JeaTh
HE0OX0IUMBIC PACUYCTHI U
BBIYHCIICHHMS;

- COCTaBJIATH OTYET I10
MIPOBEICHHBIM

HCCIIEIOBAHUSAM U JI€TaTh
HEOOXOIMMBIE BHIBOJIBI,

pa3HOYPOBHE
BBI€ 3aJ]a4YH U
3amanus (I1P-
11)

BJIajieeT: - HaBbIKaMU paboThI C
y4eOHOI1, CIpaBOYHOM
JUTEPATYpPOH MO0 XUMHUU;

- HaBbIKAMH peLICHUs
XMMHYECKHX 3a/1a4;

- HaBbIKAMM U3JI0KEHUS
TEOPETUYECKOTO U MTPAKTUUECKOTO
MaTepHala B COOTBETCTBUH C
BO3PACTHBIMU OCOOEHHOCTSAMU U
YPOBHEM

HOJITOTOBKH;

nJabopaTopHa
s paboTa
(TIP-6)

IK3.

BOTIPOCHI

Nel,2,3,
4,

YpoBHU
2 | opraHu3zar
uu

OIIK-2

3HAET: 3HACT: - [IpaBUjia
pa6OTLI C JIMTCPATYpHBIMHA
HNCTOYHHUKAMMU,

- Tpe6OBaHI/IH K ITPOBCACHHUIO

cobecenoBan
ue (YO-1);
tect (ITP-1)

IK3.
BOTIPOCHI
Ne5,6,7,
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BCIICCTBA

71a60paTOPHOTO HKCIIEPUMEHTA U
npaBuiia 6e30macHoi paboTsl B
XUMUYECKUX JTA00PaTOPHUsIX;

- CIIOCOOBI PELIEHUSI PACUETHBIX

XUMHUYCCKUX 3aJa4,

yMeeT: - HaXOJUTh UICTOUYHUKHI
uHpopMaIu, HeoOX0AUMBIE IS
MOJATOTOBKHU K 3aHSATUSIM H
BBITIOJTHEHHSI CAMOCTOSATEIBHON
paboTHI;

- IPOBOJIUTH J1aOOPATOPHBIN
SKCIIEPUMEHT T10 MPETI0KEHHBIM
METOJUKaM U JeNaTh
HEO0O0XOIUMBIE pACUYEThI U
BBIYHCIICHHUS;

- COCTaBJIATH OTYET IO
MIPOBEICHHBIM

HCCIIEIOBAaHUSM U JIeNaTh
HE0OXO0IMMBbIE BBIBO/IBI;

KOHCIICKT
(ITP-7);
pPa3HOYpPOBHE
BBIC 3374l U
3ananus (I1P-
11)

BJIaJieeT: - HaBbIKaMH paboThI ¢
y4eOHOM, CTPaBOYHOM
JUTEPATYpOU IO XUMHUHU;

- HaBbIKaMU pELIeHUS] XUMUYECKUX
3a]a4; - HaBbIKAMH U3JI0KEHUS
TEOPETUYECKOTO U MPAKTUIECKOTO
MaTepuaia B COOTBETCTBUU C
BO3PACTHBIMU OCOOEHHOCTSIMH U
ypOBHEM

MOJITOTOBKH;

nmabopaTopHa

s paboTta
(TIP-6)

8,9, 10,

3akoHOME
PHOCTH
3 | mpoTekaHu
s
IIPOLIECCOB

OIIK-2

3HaeT: - MpaBwiia paboThI C
JUTEPAaTYPHBIMU UCTOYHUKAMU;
- TpeOOBaHUS K IPOBEICHUIO
71a00paTOPHOTO IKCIEPUMEHTA U
npaBuia 6e30macHOM paboTHI B
XUMUYECKUX JTA00PATOPUSIX;

- CIIOCOOBI perIeHus

PaCUYETHBIX XUMHYECCKUX

3a/1ay;

cobecenoBaH
ue (YO-1);
tect (ITP-1)

yMeeT: - HaXOUTh UCTOYHUKHU
uH(bOpMaIUU, HEOOXOAUMBIE TSI
MOJATOTOBKHU K 3aHSITHUSIM U
BBITIOJTHEHHS CAMOCTOSATEIBHON
paboThI;

- IPOBOIUTH J1A00PATOPHBIN
IKCIIEPUMEHT

M0 MPEAT0KEHHBIM METOIMKAM U
JieNaTh

tect (TTP-1);
pa3HOYpOBHE
BBIC 33J1a4U U
3aganus (I1P-
11)

IK3.
BOIIPOCHI
Ne 11-17,
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BJIaJieeT: - HaBbIKaMH paboThI €
yueOHOM, CipaBOYHOM
JUTEPATYPOU 1O XUMUU;

- HaBbIKaMU PELIEHUS] XUMUYECKUX
3a/1a4; - HaBbIKaMU U3JI0KEHUS
TEOPETUYECKOTO U MTPAKTUUYECKOTO
MaTepuaia B COOTBETCTBUU C
BO3PACTHBIMU OCOOEHHOCTSIMU U
YpOBHEM

OJIFOTOBKH;

nmabopaTopHa
a1 paboTa
(TTP-6)

XUMHAYECK
4 nue
CUCTEMBI

3HaeT: - MpaBwiia paboTHI C
JUTEPAaTYPHBIMUA UCTOYHUKAMU;
- TpeOOBaHUS K NTPOBEJICHUIO
1a60paTOPHOTO HKCIIEPUMEHTA U
npaBuia 6e30macHoOi paboThl B
XMUMHYECKUX JIabopaTopusix;

- cr1ocoOBbl pelIeHus

PaCUETHBIX XUMHUYECKUX

3ajad;

cobecenoBaH
ue (YO-1);
TECT

(TTP-1)

yMeeT: - HaXOJIUTh UCTOYHUKHU
nHpopMaIu, HeoOX0AUMBIE IS
ITOJITOTOBKH K 3aHATHSIM H
BBITIOJIHEHHS CAMOCTOSTEIHHOM
paboTHI;

- IPOBOANTH JIAOOPATOPHBIN
9KCIIEPUMEHT

0 MPEI0KEHHBIM METOJIUKAM U
JIeTIaTh

OIIK-2

tect (ITP-1);
pa3HOYPOBHE
BBI€ 3aJ]a4YH U
3amanus (I1P-
11)

BJIajIeeT: - HaBbIKaMu pabOTHI C
y4eOHOM, CIIpaBOYHOMN
JUTEPATypPOH MO0 XHUMHUU;

- HaBbIKAMH PEUICHUS XUMUYCCKUX
3ajJa4; - HaBbIKAMH U3JI0KCHUS
TEOPETHYECKOTO M MPAKTHYECKOTO
MaTepHalia B COOTBETCTBHH C
BO3PACTHBIMU OCOOCHHOCTSMHU U
YPOBHEM

MOAITOTOBKH;

nabopaTopHa

s paboTa
(TIP-6)

IK3.
BOIIPOCHI
Ne 18,-, 23,

OnexTpox
UMUYECKU
e
IPOLIECCHI

3HaeT: - IpaBuia paboThI ¢
JUTEPATYPHBIMU UCTOYHUKAMU;
- TpeOOBaHUS K IPOBEICHUIO
71a00paTOPHOTO IKCIEPUMEHTA U
npaBuia 6e30macHoi paboTsl B
XUMUYECKUX Ta00paToOpusiX;

- CIIOCOOBI pereHust

PacUETHBIX XUMHYECKUX

3ajay;

OIIK-1

cobecenoBan
ue (YO-1);
tect (TTP-1)

YMeEET: - HAXOAUTh UCTOYHUKU

Tecr (ITP-1);

IK3.
BOIIPOCHI
Ne 24 - 29,
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uHpOpMaLnu, HeOOXOAUMBIE IS pa3HOYpOBHE
HOJITOTOBKH K 3aHATHSIM U BbIC 33/1a91 U
BBIIIOJTHEHUS CAMOCTOSTEIILHON 3ananus (I1P-
paboTsr; 11)

- IPOBOJUTH J1JAOOPATOPHBIN

9KCTIEPUMEHT

0 TIPEUIO’KEHHBIM METOIUKAM H

JieN1aTh

BJIaJleeT: - HaBbIKaMH paboThI ¢ nabopaTtopHa
yueOHOM, CipaBOYHOM a1 paboTa
JUTEPATYPOH MO0 XUMHUU; (TTP-6)

- HaBbIKaMU PCHICHUA XUMHUYCCKUX
3aJa4, - HaBbIKaMH HU3JIOKCHU A
TEOPETHUECKOTO M TIPAKTUIECKOTO
Marepuala B COOTBETCTBHUH C
BO3PACTHBIMU OCOOEHHOCTSIMU U
YpOBHEM

MOArOTOBKH,

TunoBble KOHTPOJIbHBIE 3a/IaHUSI, METOJJUUECKUE MAaTEPUAIIbI, OTPEEISIONTNE
OpolLEeaypbl OLICHUBAaHUS 3HAHWM, YMEHMM UM HABBIKOB U (WJIM) OIbITa
JESTENbHOCTH, a TaKKEe KPUTEPUU M TOKa3aTelNH, HEOOXOAMMbIE I OLEHKH
3HaHWM, YMEHUH, HaBBIKOB M XapaKTepHU3yIOIIHe dTanbl (OPMUPOBAHUS
KOMIIETEHIIMA B TPOIIECCE  OCBOGHHUS  00pa3oBaTENBbHON  MPOTPaMMBI,
npencrapieHsl B [Ipunoxennn 2.

V. CHHUCOK YYEBHOUM JUTEPATYPbI U UHO®OPMAIIMOHHO-
METOINYECKOE OBECIHHEHEHHUE JUCIHUIIJINHBI

OcHoBHas quTEpaTypa
1. Ob6mas xumusa. Teopus u 3amauu / H.B. Koposun, H.B. Kynemos, O.H.
lonuwapyk, B.K. Kampimoa. —  CII6.: Jlaws, 2014.— 491 c.
http://e.lanbook.com/books/element.php?pll_id=51723
2. 'emppman, M.U. Xumus / M.U. T'enpdpman, B.I1. FOcrpatoB. — CII0.:
Jlans, 2008.— 472 c. http://e.lanbook.com/books/element.php?pll_id=4030
3. AxmetoB, H.C. O6mras u neopranmveckass xumus / H.C. AxmeroB. —
CIIG.: Jlans, 2014.— 744 C.
http://e.lanbook.com/books/element.php?pll id=50684
4. BonbxuH, B.B. Obmas xumusa. OcHOBHOW Kypc: ydeOHOe mocoOue s

BY30B B 0o0iacTu TexHUKH U TexHosoruu/ B.B. Bonbxun. — CIIO.: Jlanb, 2008. —
464c. http://lib.dvfu.ru:8080/lib/item?id=chamo:281662&theme=FEFU
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5. I'munka, H.JI. OGmas xumus: yue6Hoe nocodue st By3os/ H.JI. I'munka;
mox pen. AWM. EpmakoBa. — M.: MHurerpan-llpecc, 2008. — 728c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:384127&theme=FEFU

6. I'munka, H.JI. 3agaun u ynpakHenus mo o6uiei xumun: yueOHoe nocoodue
JUIST HEeXMMHUYECKUX crennanbHocte By3oB/ H.JI. I'munka; moxm pen. B.A.
PabunoBuua, X.M. Pybunoit. - M.: KunoPyc, 2014. - 240c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:729121&theme=FEFU

JonmosHuTEABHAS JJUTEPATYPA

1. Vraii, S.A. O6mas u Heopranuyeckas XuMusi: yueOHUK Jj1si By30B/ S.A.
VYraii. - M.: Bricmias IKOJIa, 2007. — 527 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:353896&theme=FEFU

2. Bonbxun, B.B. O6mas xumus. CrnieruanbHblil Kype: yueOHOoe mocooue s
BY30B B oOiactu TexHuku u texuHonorun/ B.B. Bonbxun. — CIIO.: Jlans, 2008. —
440c. http://lib.dvfu.ru:8080/lib/item?id=chamo:281661&theme=FEFU

3. Bombxun, B.B. O6mas xumus. M30panHbie Ty1aBel: yueOHOE MTOCOOHE IS
BY30B B oOyiacTu TexHuku U TexHosoruu/ B.B. Bonbxun. — CII6.: Jlanb, 2008. —
378c. http://lib.dvfu.ru:8080/lib/item?id=chamo:281664&theme=FEFU

4. Kpatkuii cipaBoYHHK (u3uko-xuMmudeckux BenuuuH /Ilon pex. PaBnens
A.A. u TlonomapeBoii A.M. — CII6.: CnenmansHas autepatypa,1999. — 232c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:363942&theme=FEFU

5. Jlypee, FO.1O. CnpaBounuk mo ananutuydeckodt xumuu / FO.1O. Jlypse. —
M.: Xumus, 1989. — 448 C.
https://lib.dvfu.ru:8443/lib/item?id=chamo:720634&theme=FEFU

Ilepeyens pecypcoB HHGPOPMANUOHHO-TEJICKOMMYHUKAIMOHHON CeTH
«AnTepHeT

http://e.lanbook.com/
http://www.studentlibrary.ru/
http://znanium.com/
http://www.nelbook.ru
0a3a JaHHBIX O BEIIeCTBaX U UX cBoucrBax http://www.chemspider.com/
63321 JaHHBIX (0] BE€IIIECTBAX u nux CBOMCTBax
http: //pubchem ncbi.nlm.nih.gov/
7. TIOWCKOBas CUCTEMa IeYaTHBIX MaTepuaioB http://www.scopus.com

NN

VI. METOANMYECKHUE YKA3AHUSA 110 OCBOEHHNIO
JAUCIHUITJINHBI
OCHOBHOM BHUJ JESITEIBHOCTH CTYJACHTOB — CaMOCTOSITEJIbHAas paboTa Han
y4eOHbIM MaTepuagoM. OHa cijaraercs W3 CICAYIOIIMX JJIEMEHTOB: H3y4YCHHE

15



https://lib.dvfu.ru:8443/lib/item?id=chamo:384127&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:729121&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:353896&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:281661&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:281664&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:363942&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:720634&theme=FEFU
http://www.chemspider.com/
http://pubchem.ncbi.nlm.nih.gov/
http://www.scopus.com/

JIAJIbBHEBOCTOUHBIN ®EJEPAJIbHBIA YHUBEPCUTET

Pa6ouasi nporpamMma y4eGHOii AMcuMIUIMHBI «XUMHS» HaNpaBJeHue NoAroToBKkHU 13.03.02 «iieKTpoIHepreTuKa U 3JeKTpoTeXHuKa». [Ipopuias
«IIeKTPOCHADKEHH e

Paspaboruuku: gouent H.1.
JIsamyHoBa

Vi nenTH puKanyoHHbIH HOMED:
YMK/I.19.22(55)-13.03.02 -51.5.13 -

KOHTpOHBHLIﬁ OK3EMILJISIP HAXOAUTCS Ha
Ka(benpe DJIEKTPOSHEPI €TUKU 1 DJICKTPOTEXHUKN

JTucr 16 u3 86

2017

Marepuaia Mo y4yeOHMKaM M y4yeOHBIM MOCOOHUSIM, BBINOJHEHUE J1a0OPATOPHOTO
MPAKTUKYMa; BBINOJHEHUWE WHIMBUIYAIbHBIX 3a/laHUN; TOCEIIEHUE JIEKIIUH,
KOHCYJIbTAIIUI; c/laya IK3aMeHa 1Mo Kypcy.

1. M3yuatb Kypc XUMHUU PEKOMEHAYETCS [0 TemaM, HpPeBAPUTEIbHO
O3HAKOMUBILIHUCH C COAEP’KaHUEM Ka)XJOW M3 HUX MO MporpamMme (pacrojioKeHue
Marepuajia Kypca B MporpaMMme HE BCEr/la COBMAJAET C PACIOJOKEHUEM €ro B
yueOHUKe).

JleKuMoOHHBIE 3aHATHUS MpPeJHA3HAUEHbI AJis 00CYXJIeHHUs HanboJiee Ba)KHBIX
TEM, BbI3BIBAIOIIUX 3aTPYJHEHHUS TPU CAMOCTOSTEIHLHOM HU3YYEHUH Y4EeOHOTO
matepuana. OHH TOMOTAaIOT HAMETUTh IUIaH CaMOCTOSATEIBLHOTO U3Y4YEeHUS
JTUCHUIUIAHBI, OMNpPEIESIOT TEMbI, Ha KOTOPhIE HEOOXOIUMO OOpaTuTh 0coboe
BHUMaHue. [IpopaboTky nexknuii HeoOXOJIMMO COBMEIIAaTh C HM3y4YEHHEM
TEOPETHYECKOI0 MaTepualia 1Mo yueOHUKaM U y4yeOHbIM mocobusM. UToOs! mydiie
3allOMHUTh W YCBOUTH HU3y4YaeMblii Marepual, CJEeAyeT COCTaBIsATbh KpaTKUM
KOHCIIEKT, cojep>Kauuii (opMyIHMPOBKH 3aKOHOB U OCHOBHBIX MOHSTUH XUMUH,
3HAYCHWs] HE3HAKOMBIX TEPMHHOB, (OpMyNBl ¥  ypaBHEHHsI  pEaKIuH,
MaTEMaTUYECKUE 3aBUCHUMOCTH M WX BbIBOJABL. CleayeT CHCTeMaTU3UpOBAThH
MaTepHall: COCTaBbTE TpadukH, cxeMbl, Ta0MuIbl. OHU 3HAYUTEITHLHO O00JIETYAIOT
3allOMUHAHUE U YMEHBIIAIOT 00bEeM KOHCIEeKTHpyeMoro Marepuana. Kpartkwuii
KOHCIIEKT Kypca OyJeT TMOoJe3eH IMpu TMOBTOPEHWHM Marepuansa B TEPHOJ
MOJIFCOTOBKH K SK3aMEHY.

2. llepen mpakTUYECKUM 3aHSATHEM CIENYET H3YUYUTh KOHCIEKT JICKIHMH H
PEKOMEHJIOBaHHYIO TMpernojiaBaTesieM JUTepaTypy, oOpaiias BHHMMaHHE Ha
NPAKTHYECKOE TPUMEHEHHE TEOpUM W Ha METOAMKY pEIICHHs THIIOBBIX
oOydJaromux 3ajad Mo COOTBETCTBYIOIIMM pasnenam. PereHue 3agad — JIydmui
CIoco0 MPOYHOTO YCBOCHHSI W 3aKpEIUICHHs TeOopeTHYecKoro marepuana. Ha
NPAKTUYECKOM 3aHSATUM TJIABHOE — YACHHUTHb CBS3b pEIIaeMbIX 3a7ad C
TEOPETHUUECKUMHU TOJOKeHUusIMU. [lpu pemeHun npensoKeHHOW 3aJayd HYKHO
CTPEMUTHCS HE TOJIBKO MOJYUYUTh MPABWIbHBIN OTBET, HO U YCBOUTH OOIINI METOA
pemieHusi MoAOOHBIX 3anay. Jlyig BeAeHMs 3amnucedl Ha MPaKTHUYECKUX 3aHATHIX
OOBIYHO 3aBOJAT OTACNIbHYIO TETPAb.

[Tpu BBITIONIHEHUM WHAWBUAYAIbHBIX 3aJlaHUM, pEIICHUE 3a/7ad M OTBETHI Ha
TEOPETUUECKHE BOIPOCHI JOJKHBI OBITh UETKO 0OOCHOBAHBI, 3a UCKIIOUEHUEM TEX
CllydyaeB, KOI/Ia IO CYIIECTBY BOMpoca Takas MOTHBHUPOBKAa He TpebOyercs,
HaIpuMep, KorJa Hy>KHO COCTaBUTb JIEKTPOHHYIO (OpMYITy, HamucaTh ypaBHEHNE
peaxkuu U T.11.

[Ipu BBHIMOTHEHUU MUCHMEHHBIX PabOT HEOOXOAMMO COOIOAATh CIEAYIOLINe
mpaBuia:

- paboTy cleayeT BBITIONHATH aKKypaTHO, OCTABISIS TIOJS JJIS 3aMEYaHHM
PELEH3EHTA;

- YCTIOBHSI 33/1a4 CBOETO BapUAHTA MEPETMHUCHIBATH OJTHOCTHIO;
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- TIPU PEUICHUU ISl BCEX IMOJYYCHHBIX YUCIIOBBIX 3HAYCHHM JTOJDKHA OBITh
MIpUBEACHA UX PA3MEPHOCTb;

- TOApOOHO  WBIIOXKHTH  XOJ  pEHICHWsT €  MaTeMaTHYECKUMH
npeoOpa3oBaHUIMU;

- ACTIONTb3yeMbIe (DOPMYJIBI TOJKHBI COTIPOBOXKIATHCS MTOSICHEHUSIMH.

Ecmm paGora He 3aurTeHa, €€ HAJIO BBINOJHUTH IOBTOPHO C YYETOM
3aMCUaHWW TIperoAaBaTe)isi W MPEJACTaBUTh BMECTE C NPEIBIAYIICH paboToi;
UCTIPABJICHUS CJICAYCT BBITIOJHATH B KOHIIE PaOOThI, a HE B PEICH3UPOBAHHOM
TEKCTE.

3. Lenpro mabopatopHbIX pabOT MO JUCIUIUIMHE SIBISICTCS CO3HATEIbHOE U
rIyOOKOE YCBOCHHE BaXKHEHIIMX ITOJIOKEHUW MPOrpamMMBbl Kypca OOIeld XUMUH,
NPHOOPETCHHE HABBIKOB OOpAaIeHUs C XHMHYECKOW IOCYJ0HM, pearcHTaMu u
NPOBEJICHUS OINPEACIICHHBIX XWMHYECKHX WCCIICIOBAaHUNA TIpU  COOIOACHUU
TpeOOBaHNN TECXHHKU OE30MaCHOCTH, BBIMOJHCHUS PACUETOB IO MPUBEICHHBIM B
METOJIMYCCKOM YKa3aHUU YpPaBHCHUSAM W HANKWCAHWS YPAaBHCHHH XHMHYCCKHUX
pEaKIUH.

[Tpu moaroToBKe K J1a0OPATOPHBIM 3aHATHAM CTYJIEHT JOJKEH:

- U3YYUTh TEOPHUIO MO TeMe J1abopaTopHOM pabOThI, MUCHOIB3YS KOHCIIEKT
JIEKIUNA U PEKOMEHAYEMYIO TUTEPATYPY;

- TOJNY4UTh JOMYCK K pabore B sabopaTopuu, O3HAKOMHUBIIUCH C
MHCTPYKIIMEH 10 TEXHUKE O€30IacHOCTU Ha Kadepe;

- O3HAKOMHTHCS C KOHTPOJBHBIMH BONpPOCAMH K JIabopaTtopHOW pabore u
OBITH TOTOBBIM OTBETUTh Ha HUX BO BPEMs JIOITYCKa K BBIIOJIHEHUIO PAOOTHI;

- COCTaBHTHh IUIaH BBITIOJIHEHHUS] ONBITOB C YYE€TOM TIPAaBHI TEXHUKHU
0€30IMacHOCTH;

- 0OPMHTH OTYET O BHITIOJHEHHOHN paboTe. OTYET BHITIOIHSIETCS OTJAEIBHO 110
KaXXJI0i 1abopaTopHO paboTe.

B oTuere, kak mpaBuIiO, JOKHBI OBITH CIEAYIOIINE PA3/ICIIbI:

1. Ilenb BeInOSTHEHUS paOOTHI

2. Kpatkas TeopeTrueckast 4acThb

3. DKcrepuMeHTaIbHAs 9acTh

4. Heob6xoammbie pacyEThl, ypaBHEHHS PEAKITUI
5. BeIBOIBI;

6. 3alUTUTh UTOTH PaOOTHI.

4. Ecnu y CTyJIeHTa BO3HHUKAIOT 3aTPYJHEHUS MPU U3YUYCHUHU Kypca CIeIyeT
oOparmiarbcst 32 KOHCYJIbTAIUEH K BEAYIIEMY MPEINOIaBaTeINo.

5. K cpmaye 3auera JOMYyCKarOTCS CTYACHTHI, KOTOpHIE BBITIOTHUIN
WHIUBUyabHBIE 3aJaHUs 10 OCHOBHBIM pa3jieliaM Kypca, BBITIONHUAIN U
3aMUATHIN OTYETHI TIO TA0OPATOPHOMY MIPAKTHKYMY.
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JANCHUIIJIMHBI
1. Cneumanu3upoBaHHbIE JTAOOPATOPUM O XUMHUHU, OCHAUIEHHBIE CHUCTEMOM
BEHTWISIL[UY, JIaDOPAaTOpHOM MeOenbio U MpubopaMu, HEOOXOIAUMBIMU IS
BBITIOJIHEHUS TA00PATOPHBIX PadoT.

1abopaToOpHBIX PabdoT.
3. JlaGopaTopHasi mocyma i MPOBEIACHUS OMNBITOB: Pa3IMUHBIC TPOOUPKH,
KOJIOBI, TUTICTKN aHATMTHYCCKUE, OFOPETKH U T.1I.
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Ili1an-rpauK BbINOJTHEHHUS CAMOCTOATEIbHOM PAa0dOThI 0 TUCHUILIMHE

«XHUMHUD»
Ne i/ | JaTa/cpoku | Bua camocrositesbHoM padorsl | IlpumepHble Dopmbl
BLINOJTHEHHSA HOPMBI KOHTPOJIs
BpeMeHHU Ha
BLINOJIHEHHE
1 1-2 nenenu WunuBuayanbHOE JOMAIIHEE 2 gac. VYcTHBI onipoc
3agaane o temMam «OCHOBHBIE (YO-1),
KJIACChI XUMHUYECKUX MMUCHEMEHHAs
COCIMHEHUI», «3aKOH pabora (ITP-11)
SKBHUBAJIEHTOB
3 3-4 enens NHnuBuyaibHOE JOMAITHEES 1 yac. Koncnexr I1P-7
3ajanue 1no reMe «CTpoeHue
aToMay
4 5-8 wenensa NunuBuayanpHOE TOManiHee 4 yac. IMACBEMEHHAas
3agadue o TeMe «OCHOBHEIE paborta
TEPMOJMHAMUYECCKUE U
(TTP-11)
KHHETUYECKUE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYCCKUX
peaxkuuin»
5 9-11 wenens N3yueHrie HOBOM TeMbI 2 yac. Koucnekr
«Kommrarusable cBoMCTBa
(TTP-7),
pPacTBOPOB» U COCTaBJICHUE
KOHCIICKTA YCTHBIH OIpoc
(YO-1)
6 12-13 uenens NunuBuayanbHOe AJOMAaIIHee 1 gac. MMUChbMEHHAs
3a/1aHue 1Mo TeMe «PacTBOpBI» paborta
(TTP-11)
7 14-15 uenens NunuBuayanbHOE 1OMalIHee 1 4gac. Tecr (ITP-1)
3aganue mo reme «Kommonaneie
A
pacTBOPBD»
MUCHEMEHHAs
pabota
(ITP-11)
8 16-18 nenens WHauBuayansHOE JOMAIIHEE 2 yac. CobecenoBanue
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3aJjaHKe 10 TEME (YO-1)
«DIIEKTPOXUMUYECKHE
50305
MPOLIECCHI»
MMCbMEHHAas
pabora (ITP-11)
9 1-18 nenens [ToaroToBka K MpakKTUYECKUM 9 yac. YCTHBIN OIPOC
3aHATHIM (YO-1),
(1 akaz. yac Ha
MHUCbMEHHAas
OJIMH 4Yac
A paborta
MPAKTHYECKOTO
3aHATHUE) (TTP-11)
10 1-18 nenens [ToxaroroBka k mabopaTopHOit 14yac. YCTHBIH OTIPOC
pabote
(YO-1),
OTYET 110
nabopaTtopHoOit
pabore (ITP-6)
11 ceccus IToaroroBka Kk cgade 3adera 27 4gac. IMACHEMEHHAas
paborta

XapakTepucTuKa 3aJJaHUH ISl CAMOCTOSITE/IbHOI padoThl 00y4al0IIMXCS U
MeTOAUYEeCKHEe PEKOMEHIAUH 110 UX BHINOJTHEHUIO

1. CocraBneHue KOHCHEKTa IO TeMaM «XHMHYECKas TEPMOJIUHAMUKAY,

«KomnuraTuBHbIE CBOWCTBA PACTBOPOBY.
AJITOPUTM COCTABJICHUS] KOHCIIEKTA

e BHUMATEJILHO MPOYUTANUTE TEKCT;

¢ OTMETHTE HOBBIE CJIOBA, MMEHA, TEPMHUHBI. YTOYHUTE 3HAYCHHE
HEU3BECTHBIX MOHITHUH;

e IPOU3BEIUTE O0pabOTKYy MaTepHuayia: BBbIACIWTE TJABHbIE  MBbICIIH,
ONPEAETIEHUS TOHATHI U BBIBOJIBI;

e COCTaBbTE IUIAH, 3ANMUIINATE KIKOYEBBIE CIIOBA, OTMETHTE TJIABHBIE MBICIH B
BH/JIE ONIOPHBIX CUTHAJIOB,;

eIPM TOBTOPHOM UTEHHM TEKCTa OOpaTUTe BHUMAHHE Ha B3aUMOCBS3b
TJIABHBIX MBICTIEH U JIOKA3aTEIbCTB;

¢ 3AIIMCH MPOBOJIUTE CBOMMU CIIOBAMU, CTPEMHUTECH K KPATKOCTH ;

e B KOHCIIEKTE MCHOJIb3YHTE COKpamieHus (yI0OHBI JIETKO 3alOMHUHAIOIIUECS
OTIOPHBIE CUTHAJIBI);
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« 3aITMCH JIOJKHA OBITh KOMITAKTHOW U CTPYKTYpUpOBaHHOM. CIIJIONTHON TEKCT
I0X0 BocmpuHUMaeTcs. [[o3TOMy OTCTymIbI, TIPOOENBI, HyMepalus, BBIICICHHUE
TJIABHOTO CIIEJAlOT Balll KOHCTIEKT Ooiee yIoOHBIM At paboThI;

¢TI0 OKOHYAHHWE KOHCIEKTHPOBAHUS IMPOUYTHUTE TEKCT, MPU HEOOXOIUMOCTH
nopaboTaiTe KOHCIIEKT.

2. BoimosnHeHWe  WMHAMBUAYAJIbHBIX  JOMAIHUX  3aJlaHUd 1O  TeMam
«OCHOBHbBIE TIOHSITUS W 3aKOHbl XUMHH», «YPOBHU OpraHU3allMU BEIEeCTBaY,
«OCHOBHbBIE TEPMOJMHAMUYECKUE U KUHETUYECKHE 3aKOHOMEPHOCTU MPOTEKAHUS
XUMUYECKUX peakiuit», «PacTBOpbD», «DIEKTPOXUMHUUECKHUE ITPOLIECCH.

«OCHOBHBIE TTOHATHSA U 3aKOHBI XUMUK)
1.0Hp€H€HI/ITC MOJBIPHYIO MACCy 5KBUBAJICHTA CIICAYIOIIUX BGIIIGCTB:a)

CEpPHOU KUCIOTHI; 0) KaJNbIHs; B) TUAPOKCH 1A Kanblus. [IpuBenure
COOTBETCTBYIOIIIME YPAaBHEHUS PEAKIUH.

2.0npenenure MOJSIPHBIN 00beM 3KBUBaJICHTa BogopoAa pu 900 MMm. pT .CT.
1 300°C.

3.0mnpenenute Maccy OKCUAa KpeMHUS, KOTOPBIM pacTBOPUTCS B pacTBOPE,
conepxkatieM 500 T TUIpOKCUAA KaJTHSL.

«OCHOBHBIE TEPMOANHAMUYECKUE U KUHETUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIIHIN»

JI71d mpeiyioxKEeHHOM peakIMy OTBETHTE Ha CIEAYIOIIUE BOMPOCHI:

- KaKOB TEIUTOBOH 3(PheKT MaHHOW peakIMu2; ONpeaeauTe TEIUIOBOH d(hPeKT
oOpa3oBaHus | Kr J110060T0 U3 MPOAYKTOB PEAKIIMHN B JAHHOM IPOIIECCE;

- KaK MEHSETCS CTEMeHb Oecrops/iKa B X0/I€ peaKIlui;

- BO3MOXHA JM JaHHas peakuus B M30JIMPOBAHHON CHUCTEME MpH
CTaHJAPTHBIX YCIOBUSX;

- BO3MOKHA JIM JJaHHAs PeaKlus B OTKphITol cucteme npu 25°C m 1000 K.
[Tpu xako¥ TemmepaType BbIICIACTCS O0JIbIIE SHEPTUH;

- KakoW (akTop (PHTPONHMUHBIA WU OHTAIBIMUHBIA) CIHOCOOCTBYET
MIPOTEKAHHUIO MTpoLECCa;

- 3aIMIINTE BBIPAKECHMS KUHETHYECKOM M TEPMOIUHAMMYECKON Kpasnosecns,
MOKAXKUTE B3aUMOCBS3b MEK]ly HUMU;

- paccuuTaiiTe 4MCcnoBoe 3HaUYeHHE Kpasuonecns TIPU Temmepatype 25°C u 1000
K. IIpu kakoi Temmneparype MojaHOTa NPOTEKAHUS PEAKLIUH BBIIIIE;
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- YKQXKUTE ONTUMAIIbHBIE YCIOBUSA NPOTEKAHUS PEAKLINU, UCTIONb3YS PUHIIUIIL
Jle Illatennbe (ycnmoBusi, TpPH KOTOPHIX PAaBHOBECHE CMEIIAETCS B MPSIMOM

HaIpaBJICHUH).
2PbS m T O, = 2PbO ot 250, )
AH006p1
kJI>K/MOJTb -100,42 O -219,28 -296,9
AG?,
kJI>K/MOJTb - 98,77 -189,1 -300,21

«PactBOpBI»

1. PaccuuraiiTe MOJSpHYIO KOHIIEHTpanui 2% - HOTO MO Macce pacTBopa
xnopuaa Hukens. InotHocts pactBopa 1,055 r/em®,

2. CKOJIBKO TpaMMOB caxapo3bl Hajao pacTtBopuTh B 100 r BOIbI, YTOOBI
TIOBBICUTH TeMIlepaTypy kunenus Ha 1° C?

3. Paccumraiite pH cnenyromux pacteopos: a) 0,03M HBr; 6) 0,1 N H.Se; B)
0,0008 M CuCls.

4. Onpenenure npu kakod kouueHtpanuu KOH B pacTBope KOHIEHTpaIus
nonos xenesa (1) 6yzer pasna 1-1028. K (Fe(OH),) = 1-10°%°

«IIEKTPOXUMHUYECKHUE TTPOLIECCHD)

1. CoctaBpTe CXEMBI ABYX T'aJIbBAHUYECKUX AJIEMEHTOB, B OJJHOM U3 KOTOPBIX
aHOJIOM CIYXWJI OBl >KEJIE3HBIN JJIEKTPOJA, a B JIPYTOM DJEMEHTE OH SBISETCS
karogoM. Beruncnure OJIC 3THX 3J€MEHTOB NMPU KOHLEHTPALMUSAX KaTOJHBIX
anektposutoB 0,1 Monw/n, a aHoAHBIX 351eKTpoauToB 0,001 Mob/m1.

2. Ilpu »snexTpoim3e BOJHOTO pacTBopa cyib(dara Kaius Ha KaToJe
BbIIIETWIIOCH 224 1 ra3a. PaccuuTaiiTe Bpemsl 3JIEKTpoOJid3a, MpHU CUJle ToKa 5 A.
[IpuBeauTe mNOIHYHO CXeMy JJeKTposim3a. Paccuurareh Maccy BeEIIECTBa,
BBIJICJIMBILIErOCS HA AaHOJE.

3. llpuBenure CXeMbl TaIbBAHMYECKHX JJIEMEHTOB, BO3HMKAIOIIUX IpU
HapyUIEHUH LEJIOCTHOCTH JKEIE3HOTO U3/1eINs, IOKPHITOIO0 HUKEIEM, PE3yJIbTaTOM
paboTBl KOTOPBIX SIBISIETCS MpOILIECC KOPPO3UHU: a) BO BIAXKHOM BO3ayxe; 0) B
KHcIoil cpene. IlpuBecTy ypaBHEHHs MPOLIECCOB U yKa3aTh MIPOYKThI KOPPO3HUH.

Ilepen mpakTUYECKUM 3aHATHEM CJEAYET M3YyYWUTh KOHCHEKT JIEKIUU U
PEKOMEHJIOBaHHYIO IpEenojaBareseM JINTepaTypy, oOpamias BHHMAaHHE Ha
[IPAaKTUYECKOE MPUMEHEHHE TEOpUM M HAa METOAMKY pEUIEHUS THUIIOBBIX
00y4arouInx 3aa4 1o COOTBETCTBYIOIINM pa3jieiaM U3ydaeMOi TEMBI.

Pemenue 3amay M OTBETHl HAa TEOPETHYECKHE BOMIPOCHI JIOJKHBI OBIThH
KOPOTKO, HO YETKO 0OOCHOBAHBI.

[lepen BbImoONIHEHWEM  JA0OPATOPHBIX  pabOT  HEOOXOAUMO  MPONTH
MHCTPYKTQX IO TEXHUKE OE30MaCHOCTH M PpaCIUCaThCd B COOTBETCTBYIOIIEM
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JIOKyMEHTE, MOCJIe ATOr0 O3HAKOMUTKLCS C MOPSJIKOM BBITIOJTHEHUS JIa0OpaTOpHOU
paboTsl. B xo1e BhINOIHEHHS] paOOTHI BHUMATEIHLHO HAOIIOJANTE 32 U3MEHEHUSIMU
B CHCTEME, ITPOBOJIUTE U3MEPEHHUsI U 3amuchiBaiite HabmoaeHus. [lo pesynpraTam
dKCTIEpUMEHTa cienaiiTe BbIBOABL [locie BbImoHEHUS J1abopaTOpHONW PabOTHI
opopmuTe 1a0OPATOPHBIA OTUET U CHANTE €ro Ha MPOBEPKY IpemnojaaBaTenio. B
oTueTe, OJDKHBI MPUCYTCTBOBATH CIEAYIOIIUE pa3Iebl:
1. Ilenb BeImosHEHUS paOOTHI.
2. Kpatkas TeopeTrnyeckasi 4acTh.
3 OTBeT Ha KOHTPOJILHBIE BOIIPOCHI U 3a1aHUs
4. DKcniepuMeHTalbHasl 4acTh.
5. HeoOxonumble pacuérhbl, ypaBHEHUS PEAKIIHM.
6. BEIBOIBL.
TpedoBaHus K npeacTaBjJIeHNI0 U 0pOPMIICHUIO Pe3y/JIbTATOB
CAMOCTOSITEJIbHOM PadoThI
[Tpu BBINOTHEHUHM TUCEMEHHBIX PA0OT HEOOXOAMMO COOJIOAATh CICAYIOIINE
npaBuia;
- paboTy cneayeT BBIMIOJHATH AKKypaTHO, OCTABISS MOJS IS 3aMEYaHHi
PELEH3EHTA;
- YCJIOBHUS 33/1a4 CBOET'0 BapUaHTa NMEPENHUCHIBATH MOJTHOCTHIO;
- MIPU pELIEHUU ISl BCEX IMOJIYYEHHBIX YHUCIIOBBIX 3HAYEHHM JTOJKHA OBITh
NpUBEICHA PA3MEPHOCTH;
- IOAPOOHO U3II0XKUTD X071 pelIeHUs C MaTEMaTUYECKUMU
nmpeoOpa3oBaHUSMH;
- UCTIONBb3yeMble (POPMYIIBI TOIKHBI COMPOBOKAATHCS MOSICHEHUSIMU.
Ecnu pabGota He 3aureHa, ee HaJAO0 BBIMOJHUTH TMOBTOPHO C YYE€TOM
3aMeYaHui MpernoaaBaTess U MPeCTaBUTh BMECTE ¢ MPEAbIYIIEH paboToM;
NunuBuayanbHbie 3amaHus, o(opMiieHHBIE 0e3 COOJIOJACHUS YKa3aHHBIX
MpaBWwi, a TaKke palOoThl, BHINIOJHEHHBIE HE II0 CBOEMY BapHWaHTy, HeE
PELEH3UPYIOTCS U HE 3aCUUTHIBAIOTCSI.
KpuTepusiMu oueHKH pe3ybTATOB CAMOCTOATENbHON padoThl CTyAEHTA
SBJISIIOTCS:
— YpOBEHb OCBOCHUS CTYICHTOM y4eOHOTO MaTepHaa;
— YMEHHSI CTyJIEHTa UCIO0JIb30BaTh TEOPETUUECKUE 3HAHUS MIPU BHITTOJIHEHUN
NPaKTUYECKUX 3a]1ay;
— 000CHOBAaHHOCTH M YE€TKOCTb U3JI0KEHHS OTBETA,
— opopMIleHHE MaTepHaia B COOTBETCTBUH C TPSOOBAHHUSIMU.
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[Tpunoxenue 2

MUHHCTEPCTBO OBPA3OBAHNS 1 HAYKH POCCUMCKON ®EJEPALIUN
denepaibHOE rOCYIAPCTBEHHOE ABTOHOMHOE 00Pa30BATEIIBHOE YUPEKICHNE BBICIIIETO 00pa30BaHMs

«/JanbHeBOCTOUHBIN (peaepaIbHbIN YHUBEPCUTED)

(IBDY)

NHXEHEPHAS IIKOJIA

®OH/I OUEHOYHBIX CPEJACTB
no qucuuminae «XUMMUS»
Hanpasaenue moarorosku 13.03.02 JjiekTpo3HepreTuka u 3JeKTPOTEXHUKA

npoduiie «JIEKTpoCcHAOKEHUE»
dopma noATroTOoBKH (0UHASI/3209HAs)

r. BraguBocTok
2017
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. Ilacnmopt (poHaa OLIEHOYHBIX CPEACTB

Io AMCIOMIIJINHE «XHUMHD»

Kona n ¢popmyauposka
KOMIIeTEHIIMHU

9Tanbl (l)Ole/IPOBaH]/Iﬂ KOMIICTCHIIUH

OIIK-2 criocoOHOCTH

- OCHOBHBIC 3aKOHOMCPHOCTH IMPOTCKAHUA

IIPUMEHSATH XMUMHUYECKUX peaKlnii; 0COOEHHOCTH U CBOMCTBA
COOTBETCTBYIOIUN 3Haer OCHOBHBIX XUMHUYECKUX CUCTEM; CIIOCOOBI pELICHUS
¢uzuko- pacyeTHbIX XUMHUYECKUX 3a/1a4; OCHOBHBIE 3aKOHBI
MaTeMaTH4eCKUI XUMHH B IPOPECCUOHANBHOM 1€ATEIbHOCTH.
anmnapar, METOIbl
aHaIM3a U - IPUMEHSTh OCHOBHbIE 3aKOHBI XMMHH B
MOJIETHPOBAHH, Vateer npodeccuoHanbHOM NeSTeNbHOCTH; OCYLIECTBIISIT
TEOPETHUYECKOrO U BBIOOD ONTHUMAaJILHOM MOJENTM XUMUYECKOTO Mpoliecca
SKCIIEPUMEHTATTHHOTO C YUETOM pealbHOW MPAKTUYECKON CUTYalluH
HCCIIeIOBAaHUS MpU
pelieHun
podecCHOHaNTbHBIX Brancer - HaBbIKaMU pELeHUs] XUMUYECKUX 3a/1a4 U
3amaq MPUMEHEHHUS UX B MPO(PEeCcCHOHANBHON eATeIbHOCTH;
II. IlIkana oueHMBaHUS YPOBHS C)OPMUPOBAHHOCTH
KOMIIETeHIIM I
Kontposn | Koabl u 3Tansl popMupoBaHus KOMIETEHIUH OueHo4yHbIE CpeCTBA
N pyemblie TeKyIHi MPOMEKYT
. pa3aenbl KOHTPOJIb O4YHas
f AUCIHUILIH arrecramnu
HBI |
3HaeT: - IpaBuia paboThI ¢ cobece0BaH IK3.
JUTEePaTypHBIMU UCTOYHUKAMU; e (YO-1) BOIPOCHI
- TpeOOBaHUS K IPOBEICHUIO Nel,2,3,
ATOMHO- 71a00paTOPHOTO SKCIEPUMEHTA U 4
npaBuia 6e30macHoi paboTsl B ’
1 MOJICKYITAp OIIK-2 XUMHUYECKUX J'Ia60paTOpI/I}IX;
HOC - CMOCOOBI PenIeH s
yHCHHC paCUYETHBIX XUMHUYECKUX
3ajauy;
yMeeT: - HaXOJAUTb UCTOYHUKHU pa3HOYpOBHE
uHpOopMaLnu, He0OXO0AUMBIE IS BbI€ 3a]1a4U U

26



JIAJIbBHEBOCTOUHBIN ®EJEPAJIbHBIA YHUBEPCUTET

Pa6ouasi nporpamMma y4eGHOii AMcuMIUIMHBI «XUMHS» HaNpaBJeHue NoAroToBKkHU 13.03.02 «iieKTpoIHepreTuKa U 3JeKTpoTeXHuKa». [Ipopuias

«IIeKTPOCHADKEHH e

Paspaboruuku: gouent H.1.
JIsamyHoBa

2017

Vi nenTH puKanyoHHbIH HOMED:
YMK/I.19.22(55)-13.03.02 -51.5.13 -

KOHTpOHBHLIﬁ OK3EMILJISIP HAXOAUTCS Ha
Ka(benpe DJIEKTPOSHEPI €TUKU 1 DJICKTPOTEXHUKN

JTucr 27 u3 86

HOJITOTOBKH K 3aHATHSIM U
BBITIOJTHEHHS] CAMOCTOSITEIIBHOM
paboThI;

- IPOBOJIUTH JIAOOPATOPHBII
9KCIIEPUMEHT MO MPEIOKEHHBIM
METOJIMKaM U JIeJIaTh
HE0OXO0UMBIE pacyueThl U
BBIUMCIICHUS;

- COCTaBJISITh OTYET MO
IPOBEICHHBIM

UCCIIIOBAHMSIM U JIeNIaTh
HE00XO0IMMBIE BHIBOJIBI,

3apanus (I11P-
11)

BJIaJieeT: - HaBbIKaMH paboThI ¢
yueOHOM, CrIpaBOYHOM
JUTEPATYPOU MO XUMUU;

- HaBBbIKAMHM pELLECHHUs
XMMHYECKUX 3a/a4;

- HaBBIKAMHU U3JIOKEHUS
TEOPETUYECKOTO U MPAKTUUYECKOTO
MaTepuaia B COOTBETCTBHH C
BO3PACTHBIMU OCOOEHHOCTSAMU U
YPOBHEM

IOATOTOBKH;

nmabopaTopHa
a1 pabota
(TTP-6)

YpoBHU
opranmsarg
uu
BEIECTBA

OIIK-2

3HaeT: 3HAEeT: - IPaBHUJIA
paboTHI ¢ TUTEPATyPHBIMU
UCTOYHUKAMU;
- TpeOOBaHUS K TIPOBEICHUIO
71a00paTOPHOTO IKCIIEPUMEHTA U
npaBuia 6e30macHO paboThHI B
XUMUYECKUX JTA00PaTOPUSIX;

- CrIOCOOBI PEIICHHS PACYSTHBIX

XMMHNYCCKHX 3a1a4,

cobecenoBaH
ue (YO-1);
tect (ITP-1)

yMeeT: - HaXOJIUTh UCTOYHHUKH
nHpopMaIu, HeoOX0UMbIC IS
[TIOJATOTOBKH K 3aHATHSIM H
BBITOJIHEHHS CAMOCTOSATEIBHOM
paboTHI;

- IPOBOIUTH JTAOOPATOPHBIH
9KCIIEPUMEHT IO MPEI0KEHHBIM
METOIMKAM U IeNIaTh
HEO0OXOUMBIE PacueThl U
BBIYHCJICHUS;

- COCTaBIIATh OTYET I10
POBEICHHBIM

HCCIENOBAHUIM U I€TIaTh
HEOOXOIUMEIE BBIBOIBI;

KOHCIIEKT
(ITP-7);
pasHOYpOBHE
BBI€ 3aJ]a4H U
3ananus (I1P-
11)

BJAaJAceT: - HaBbIKaMU pa6OTLI C

nabopaTopHa

IK3.
BOTIPOCHI
Ne5,6,7,
8, 9, 10,
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yueOHOM, CipaBOYHOM
JUTEPATYPOU 1O XUMUU;

- HaBbIKaMU PCHICHUA XUMHUYCCKUX

3aJa4d, - HaBbIKaMH H3JI0OKCHUA
TEOPETUICCKOTO U MTPAKTHIESCKOTO
MaTepHalia B COOTBETCTBHH C
BO3PACTHBIMU OCOOCHHOCTSIMH U
YpOBHEM

MOJATOTOBKM,;

a1 paboTa
(TTP-6)

3akoHOME
pHOCTH
3 | mpoTekanu
s
MIPOLIECCOB

OIIK-2

3HaeT: - paBwiia paboTHI C
JUTEPAaTYPHBIMU UCTOYHUKAMU;
- TpeOOBaHMUS K NIPOBEJICHUIO
71a60paTOPHOTO HKCIIEPUMEHTA U
npaBuia 6e30macHoOi paboThl B
XMUMHUYECKUX JIabopaTopusix;

- cr1ocoOBbl pelIeHus

PaCUETHBIX XUMHUYECKUX

3a1ad;

cobecenoBaH
ue (YO-1);
tect (TTP-1)

yMeeT: - HAXOAUTh UCTOYHUKU
nHpopMaIu, HeoOX0AUMBIE JIS
ITOJITOTOBKH K 3aHATHSIM H
BBITIOJIHEHHS CAMOCTOSTEIHHOM
paboTHI;

- IPOBOANTH JIAOOPATOPHBIN
AKCIIEPUMEHT

0 MPEI0KEHHBIM METOIUKAM U
JIeaTh

tect (TTP-1);
pa3HOYpOBHE
BBIC 33]]a491

3amanus (I1P-
11)

BJIaJleeT: - HaBbIKaMH paboThI ¢
y4eOHOM, CIIPaBOYHOMN
JUTEPaTypOu 10 XUMUU;

- HaBbIKaMU PECHICHUA XUMHUYCCKUX

3aJa4, - HaBbIKaMH M3JI0KCHUA
TCOPCTHYCCKOI'O U IMMPAKTHYICCKOI'O
MaTcpHrajia B COOTBECTCTBUU C
BO3paCTHbBIMU 0COOEHHOCTAMH U
YpOBHEM

IIOATOTOBKH,

nabopaTopHa
s paboTa
(TIP-6)

IK3.
BOIIPOCHI
Ne 11-17,

XUMHYECK
4 e
CHUCTEMBI

OIIK-2

3HaeT: - IpaBuia paboThI ¢
JUTEPATYPHBIMU UCTOYHUKAMU;
- TpeOOBaHUS K IPOBEICHUIO
71a00paTOPHOTO SKCIEPUMEHTA U
npaBuia 6e30macHoi paboTsl B
XUMHYECKUX J1a00paToOpusiX;

- CIIOCOOBI pereHus

PacUETHBIX XUMHYECKUX

3ajauy;

cobecemoBaH
ue (YO-1);
TECT

(TTP-1)

yMeeT: - HaXO/UTh UCTOYHUKHU
uH(pOpMaIMU, HEOOXOAUMBIE TSI

tect (ITP-1);
pa3sHOYpPOBHE

IK3.
BOIIPOCHI
Ne 18,-, 23,
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HOJITOTOBKH K 3aHATHSIM U
BBITIOJTHEHHS] CAMOCTOSITEIIBHOM
paboThI;

- IPOBOJIUTH JTA00PATOPHBII
9KCTIEPUMEHT

IO TIPEUIO’KEHHBIM METOIUKAM H
Je71aTh

BbIC 337a4U U
3apanus (I11P-
11)

BJIaJieeT: - HaBbIKaMH paboThI ¢
yueOHOM, CripaBOYHOM
JUTEPATYPOU 1O XUMUU;

- HaBbIKaMU PELIEeHUs] XUMUYECKUX
3a/1a4; - HaBbIKaMU U3JI0KEHUS
TEOPETUYECKOTO U MPAKTUUYECKOTO
Marepuaja B COOTBETCTBHUH C
BO3PACTHBIMU OCOOEHHOCTSIMU U
YpOBHEM

MIOATOTOBKH;

nmabopaTopHa
a1 paboTa
(TTP-6)

DIIEKTPOX
UMUYECKI
e
MIPOLIECCHI

OIIK-1

3HaeT: - MpaBuJia paboThI C
JATCPATYPHBIMU UCTOYHUKAMMU;
- TpeOOBaHUS K TIPOBEJCHUIO
71a00paTOPHOTO IKCIIEPUMEHTA U
npaBuia 6€30macHO paboTHI B
XUMUYECKHX JTA00PaTOPHUSIX;

- CTIOCOOBI pereHus

PacCUETHBIX XUMHUYECKUX

3ajau4;

cobecenoBaH
ue (YO-1);
tect (ITP-1)

yMeeT: - HaXOJIUTh UCTOYHUKHU
nHpopMaIu, HeoOX0UMBIE IS
ITOJITOTOBKH K 3aHATHSIM H
BBITIOJIHEHHS CAMOCTOSTEIHHOM
paboThI;

- POBOIUTH J1A0OPATOPHBIH
9KCIIEPUMEHT

0 MPEII0KEHHBIM METOIUKAM U
JIeaTh

Tecr (ITP-1);
pa3HOYPOBHE
BBIC 3a]1a49H

3amanus (I1P-
11)

BJIajieeT: - HaBbIKaMU paboThI C
yueOHOM, CIIpaBOYHOM
JUTEPATypOH 110 XUMUU;

- HaBbIKAMHU PEIIEHUS XUMHUYECKUX
3a/1a4; - HaBbIKaMU M3JI0KEHUS
TEOPETUYECKOTO U MTPAKTUUECKOTO
MaTepuaia B COOTBETCTBHH C
BO3PACTHBIMU OCOOEHHOCTSAMU U
YPOBHEM

IO/ITOTOBKH;

nJabopaTopHa
s paboTa
(TIP-6)

IK3.
BOIIPOCHI
Ne 24 - 29,
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Koa u
Jransbl popMUPOBAHUA
¢dopmyaupoBka KpUTEepUU noKa3areju
KOMIIETEHIIUH
KOMIIETEHIIUH
3HAHUE
OCHOBHBIX
3aKOHOB U
3aKOHOMEPHOCTE
1 mpoTeKaHus CIIOCOOHOCTH
XUMHUYECKUX BOCIIPOM3BOJIUT
OCHOBHBIC peakuuii B b OCHOBHBIC
3aKOHOMEPHOCTH poeCCHOHAIBH | TEOPETUUECKUE
MPOTEKAHUS oH MOJIOKECHUS
XUMHUYECCKHUX JIEATEIIbHOCTH, MIPUMEHUTEIIBHO
pEeaKIuii; 3HaHUE K OCHOBHBIM
OIIK-2 crtoco6HOCTE .
0COOECHHOCTH U 0COOECHHOCTEH U | XUMHYECKUM
IPUMEHITH . .
p . 3Haer CBOMCTBA CBOMCTB cHCTEMaM B
COOTBETCTBYIOIINHU
OCHOBHBIX OCHOBHBIX npodeccuoHalb
dusnko- (oporo y
. . XUMHYECKHUX XUMHYECKUX HOH
MAaTEeMAaTHYECKUI BbIN . )
yposens | CHCTEM; CIIOCOOBI CHCTEM B JIeATEIILHOCTH,
anmapar, METOIbI
) perieHus poeCCHOHANIBH | CTIOCOOHOCTH
aHanm3a u o
pacYeTHBIX ou 00BICHATE
MOJEITUPOBAHUA, .
XUMHYECKUX JEATEIILHOCTH, pelieHne
TEOPETUUECKOTO U .
3a7a4; OCHOBHBIC 3HAHHUE THUIOBBIX
3KCIIEPUMEHTAIBHOTO
3aKOHbI XMMUH B OCHOBHBIX XUMHYECKHUX
HUCCIENOBAHUS TIPU
poe€CCHOHANIBHO | CITOCOOOB 3a/1a4 B
pelieHun o
U JesITeIbHOCTHU pelieHust npodeccuoHalb
pohecCHOHATBHBIX o
pacUETHBIX HOH
3aja4
XUMHUYECKUX JIeATEIILHOCTH.
3a/1a4 B
po¢eCCHOHAIIbH
ou
JIEeATEIILHOCTH,
MIPUMEHSATH yMEHHe CIIOCOOHOCTH
OCHOBHBIE 3aKOHBI | BHIOMPATH, MIPaBUIILHO
Vmeer | XUMHHU B CpPaBHUBATH U YUTATh
(1pozsHu npodeccuoHanbHO | aHATU3UPOBATH XUMHYECKUH
HYTbIi) W IeATEIbHOCTH; MOJIYYEHHYIO TEKCT;
OCYILECTBIATH XUMHUYECKYIO CIIOCOOHOCTD
BbIOOD UHPOpPMALIMIO B | IPABUIILHO
ONTUMAaJIbHOM npodeccuoHalbH | HHTEPIPETUPOB
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MOJIeNN ol aTh
XHUMHYECKOTO JESTSIILHOCTH. UHPOPMALIUIO O
npoIriecca ¢ y4eToM XUMHYECKUAX
peanbHOM BEIIECTBAX U
MPAKTHICCKON nporeccax B
CUTYaluu npodeccuoHanb
HOM
JIESTSIILHOCTH.
BJIAJICHHE
OCHOBHBIMHU
CIOCOOHOCTH
METOIaMU
CaMOCTOSTENbH
pelreHus
0 BBIOMpATH
TUTIOBBIX 337124 B
crocob u
npo¢eCCHOHAIIbH
. OCYIIECTBISITh
- HaBBIKaMU ol
] perieHne
pelIeHus JIESTEILHOCTH,
Bnanee MOCTaBJIEHHBIX
XMMHYECKUX 3a7a4 | HaBBIKAMH
T TEOPETUYECKUX
U IPUMEHEHUs X | oOparieHus ¢
(BBICOKH u
N B XUMHUYECKUMHU
i) OKCIICPUMEHTAI
npodeccuoHalbHO | peareHTaMu U
. BHBIX
i 1eqTeIbHOCTH,; MIPOBECHUS
XUMHYECKHUX
OTIpeIeNIEHHBIX
3aJa4 B
XUMHYECKUX
. npodeccuoHalb
UCCIIeIOBaHU B .
HOM
poeCCHOHAIIbH
- JESITEIIbHOCTH.
ot
JESITEIbHOCTH.

MeTtoaudeckue PEKOMEHIANUH, OIIPEACIAIOININEC IPOUHEAYPbI OHCHUBAHUSA
PeE3yJAbTATOB OCBOCHHUSA JUCHUIIJITUHBI

aTTecranumnsi

IIpomeskyTOUHASK

aTTeCcTALMA

CTY/IEHTOB.

CTYACHTOB II0 JUCHUIUIMHC IIPOBOJUTCA B

[IpomexyTouHas
COOTBETCTBUHU C

JIOKaJbHBIMU HOpMATUBHBIMU akTamu JIBDY u sBnsiercst 00s13aTeIbHOM.

K aTTeCTaluu 110 JUCHUIIINHC JOIIYCKAIOTCA CTYACHTLI, BBIIIOJJHUBIINEC BCC

Ha60paTOpHBIC H ITIPAKTUICCKHEC pa6OTBI H 3allIMTUBIIKWC OTYCTHI I1IO HUM.
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IIpumepHbIii nepedyeHsb oueHoYHbIX cpeacTs (0OC)
Bonpocs! a1 MOArOTOBKY K 3a4€Ty, 00pa3iibl 3a4€THBIX 3a/IaHUH.
IlepeyeHb TUIIOBBIX BONPOCOB /sl MOATOTOBKH K 3a4eTy

1. IIpeamet n3yuenns xumun. CBs3b ¢ IpyrUMHU HayKaMmH. Poip TOCTHKEHNM
XUMHUHM B BJIEKTPOIHEPTETUKE.

2. ATOMHO-MOJIEKYJIIPHOE YUEHHUE HAa COBpPEMEHHOM 3Tare. KonnuecTBeHHbIE
COOTHOIIEHUS B XUMHHU. 3aKOH COXpPAaHCHHUS MaTepuM Kak (QyHIAaMEHTaTbHbBIN
3aKOH €CTECTBO3HAHUS. 3aKOH SKBHUBAJIEHTOB.

3. BemecTBo, Kak OCHOBHasi xuMuueckas cuctema. Kiaccudukaius BemecTs.

4. CTpyKTypHbIE YpPOBHM OpraHM3alMu BeHEeCcTB. JIUCKPETHOCTh W
HEMPEPBIBHOCTH B IPUPO/IE.

5. KsanrtoBo-MexaHnudeckas MoJenb aroMa. KopIyCKyJIsipHO-BOJIHOBOU
TyaJli3M.

6. 3anonHenne AO osnektpoHamu. Ilpunumn I[laymu. IIpaBuino Xynnpa.
[IpyHIIMIT HaWMEHBIIEH HHEPruU. OJEKTPOHHAS EMKOCTh JSHEPreTUYEeCKHUX
YPOBHEM.

7. llepuognyeckuii 3akon J[.M. MenneneeBa, ero ¢pusnyeckoe 000CHOBaHUE.
[lepronuyHoCTh Kak pyHIaMEHTAIBFHOE CBOMCTBO MaTEpPHUH.

8. KoBasentHas cBs3p ¢ mno3unuid Meroga BC. HampaBneHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOM cCBsi3U. [ umOpunmsarnus. ['eomeTpus MoIeKyd,
Nzomopduzm. Tlomumopdusm.

9. HaamonexkynspHbli  YpOBEHb  OpraHM3allMd  BEIIECTBA. UMb
MEXMOJICKYIISIPHBIX B3aUMOJCUCTBUU.

10. YpoBeHnbr MakpodopMmM B CTPYKTYpHOM OpraHM3alliyd BEIIECTBA. THUIIBI
KPUCTAJUIMYECKUX PELIETOK, UX CPABHUTEIIbHASI XapaKTEPUCTHUKA.

I11. Xumuueckas TepMOJWHAMUKA. TepMOJUHAMUYECKUE  CHUCTEMBI,
mporecchl, mapaMeTpbl. @DYHKIIMM COCTOSHUS, UX (DU3UYECKUH  CMBICT,
pa3MEepHOCTh M TOPSAOK HM3MEHEHUS B XHUMHYECKUX IMporeccax U (Hha30BBIX
repexonax.

12. 3akoHBl TEpMOXMMHH, Kak cieicTBUe | Hauana tepMoauHamuiku. Mx
HCIOJIb30BAHUE B XUMUH.

13. TepmoaHaMUYECKUI M CTATUCTUYECKUM MOAXOJ K TPAKTOBKE MOHSTHUA
“sHTponus”. BeposTHOCTh Kak aTpuOyT CIOXKHbIX cucTeM. O COOTHOIIEHUU
nopsiika u Oecrnopsiika B IpUpo/Ie.

14. VYcnoBuss camMONpPOU3BOJIBHOIO IPOTEKAHUS XUMHUYECKUX PEaAKLUM.
N3menenne cBoOoaHOM sHeprun [ m60ca kak Mepa XUMHUYECKOTO CPOJICTBA.

15. CxopocTp XxuMHYecKuX peakuuil. PakToOphl, BIUAIOMIME HA CKOPOCTH.
OCHOBHBIE 3aBUCUMOCTH, UX MAaTEMAaTUYECKOE BBIPAKECHUE

16. DHeprus aktuBauuM, €€ poJib. [IoOHATHE aKTHBUPOBAHHOTO KOMILIEKCA.
DHEPreTUYeCKue JuarpaMmel.
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17.  VYcnoBua xumMuueckoro paBHOBecus. KoOHCTaHTa XMMHYECKOIO
paBHOBecwus, ee puznueckuit cMpica. CiocoObl CMEIIECHUS PABHOBECHUS.

18. PactBopbl. Knaccudukanuusa pactBopoB. CrocoObl BbIpaXKEHHsI COCTaBa
pactBopoB. TepMoaMHamMuKa mpolecca pacTBOPEHUSL.

19. KomnmuratuBHbIE CBOMCTBAa pacTBOpPOB. MCHONBb30BaHHE KOJUIMTAaTHUBHBIX
CBOMCTB B TEXHOJIOTUAX.

20. DnekTponuTHYECKas IuUccolMaIus, e¢ NMpuuuHbl. CUIbHBIE U ClaObIe
AJEKTPONIUTHL. 3akoH pasBeneHus OcrTBanpiaa. BausHue OJHOMMEHHBIX U
Pa3HOMMEHHBIX MOHOB HA CTEMEHb JUCCOLMAIMH.

21. DnekTpoautnyeckas aucconuanus BoAbl. MoHHOE TpOU3BEICHUE BOJBI.
Bonoponnsiii nokasarens cpeasl pH. M3mepenue pH.

22. I'maponus. CteneHb M KOHCTaHTa rujponu3a. [lomaBneHue u ycuiaeHue
TUPOJIN3A.

23. Ilomsatne o agucnepcHeIXx cuctemax. Kommounbl,  ¢akTophl,
CTAaOWIM3UPYIOIINE  KOJUIOWAHBIE cuctembl. Kommouasl B mpupojne U
TE€XHOJOTUYECKUX CUCTEMAX.

24. OKHCIUTETBbHO-BOCCTAHOBHUTENbHBIE Mpolecchl. BomoponHas mikana
noteHuuanoB.  OmnpeneneHne  HAMpaBJICHUS  MPOTEKAHUS  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX ITPOLIECCOB.

25. Knaccudukauus — SJNEKTPOAOB MO  MEXaHU3MY  YCTaHOBJICHHMS
ANEKTPOJHOr0 MOTeHIMana. Y paBsHenne HepHcra.

26. XWMHYECKHME HCTOYHUKHM TOKa. YCTPOWCTBO W HPUHUMUI JCUCTBUS.
[lpuHnunuanpbHOE paznuyue W OOlMe 3aKOHOMEpPHOCTH. JlocToMHCTBa W
HenocTaTKu. [lepcrnekTUBbI HCTIOIBb30BAHUS.

27. Onektponus. IlocrnenoBaTenbHOCTh pa3psAAKA HOHOB M MOJEKYJ Ha
anekTponax. [IpumeHnenue aiekTpoin3a. XeMOTPOHHUKA.

28. Koppos3uss wmeTamioB, Kiaccu@UKausg KOPPO3UOHHBIX IMPOIIECCOB.
Kuneruka u TepMoIMHaAMUKa KOPPO3HH.

29. OcHOBHBIC TPHUHIUIBI 3aMIATHI METAJIOB OT KOPpPO3WHU. MHTHOUTOpPEHIL.
HecoBmecTuMOCTh MaTepranoB B KOHCTPYKUHUSIX.

Tunosble 3a1aHUA K 3a4eTy:

1. KmaccuduupoBath XUMUYECKHAE COCTMHECHHS.

2. Ompenenstb COCTaB aTOMa, €ro CTPOCHHUE, BIHSHUE HIEKTPOHHOM
CTPYKTYpbl aTOMOB Ha KHUCIOTHO-OCHOBHBIE M OKHCIHMTEIIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA.

3. OnuceIBaTh CTPOCHUE U CBOMCTBA MOJIEKYJI 10 TUITY XUMUYECKHUX CBSI3EH.

4. OnpenensiTh BUIbI MEXMOIEKYISIPHOTO B3aUMOJECHCTBUSI.

5. OnuceiBaTh pa3JWYHBIC THUIBI XUMHYECKUX CHCTEM, WX BaKHEUIIHUE
XapaKTEPUCTUKU U CBOMCTBA.
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6. Ucnonp30BaTh TEPMOAMHAMUYECKAN U KHHETUYECKUN METOJIBI JJIsl OLICHKU
BO3MOKHOCTH TPOTEKaHUs, HANIPABICHUS W YCIOBUH MPOTEKAHUS XUMHUYECKUX H
(pU3UKO-XUMUYECKUX MPOLECCOB.

7. OrmpenensiTh KauyeCTBEHHBbIE H KOJIMYECTBEHHBIE XapaKTEPUCTHKHU
pPacTBOpPOB W TMPOIECCOB (THApATAINH, IUCCOIMUAINH, THIPOJIN3a, OCAXKICHUS,
KOMILIEKCOOOpa30BaHus, KOJJIOMA000pa30BaHus).

8. OOBACHATD PabOTy XUMHUYECKMX UCTOYHUKOB TOKa, paccuutbiBaTh DJ(C;
00OCHOBBIBaTh BHEIOOP MPOIECCOB, WAYIIMX Ha JJEKTPOJAX IMPH DIIEKTPOIU3E C
YYETOM OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX MOTCHIIMATIOB.

9. JlaBaTh XapaKTEPUCTUKY MPOIECCOB KOPPO3UH PA3TUIHBIX METAJUTMUECKUX
CHCTEM B YCIOBUSIX Pa3IMYHON JIEMOIIpU3aIInH.

OO0Opa3ubl 32a4eTHBIX 3aJaHUI

MUHUCTEPCTBO OBPA3OBAHMSA Y HAYKH POCCUMCKON
OEJIEPALIIN
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHUE
BBICIIIETO 00pa30BaHUs
«JlaJIbHEeBOCTOYHBIH (pegepasibHbIM YHUBEPCUTET)

[IIxona naxeHepHas (A1)
OIT 13.03.02 DyieKTpOIHEPreETHKA M DJIEKTPOTEXHUKA

Jlncuuruimaa XUMHUA

dopma oOydeHUST  OYHAs

CemecTp ___OCEHHUU 2018 - 2019 yuebnoro roga

Peanmusyromas kadenpa oOI1el, HEOPraHMIESCKON U JIIEMEHTOOPTaHUYECKOM
XUMUU

3aveTHoe 3aganmne Ne 1

1. KBanTOBO-MEXaHMWYECKasi MOJENb CTpoeHUs aTtoma. KBaHTOBbIE uuciia U
THUIIBI DJIEKTPOHHBIX OPOUTAIICH.

2. Kaas u3 peakuuii 6onee BepositHa?

a) CaO(T) + H>,O = Ca(OH)z(T), 6) P,Os m t 3H,0 ) = 2H3PO4(T)? OrtBeT
000CHOBAaTh TEPMOJAMHAMUYECCKUMH PACUECTaAMHU.

3. Kakue conu mnoasepratorcs rujpoiusy? Pacnonoxure B TNOpsSAKe
yobiBanust pH BomHBIE pacTBOpHI cyiabhara Meaw, CHIMKaTa HATpWs, HUTpaTa
Oapusi. Hanumure ypaBHEHUS! THAPOIM3a B MOHHOM M MOJIEKYJSIPHOM BHJIaX IO
CTaUsIM.

3aB. kadeapoii
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MHWHHCTEPCTBO OFPASOBAHUS 1 HAVKU POCCUMCKON
OEJJEPALIMN
denepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICILIETO 00pa30BaHuUs
«/lanbHeBOCTOUYHBIN (heaepabHbIH YHUBEPCUTET
[IIxoma naxkenepuas  (MIII)
OII 13.03.02 DnekTpodHEPreTHKa U DIEKTPOTEXHUKA

JucnurnnuHa Xumusi

®opma 00yueHust __ oyHas

CemecTp ___OCeHHUU 2018- 2019 yyebHoOTO TON1A

Peanusyromas kadenpa oo11eil, HEOPraHUYESCKON U DJIEMEHTOOPTaHUYECKOU
XUMUU

3avyerHoe 3aganue Ne 2

1. KoBanentHas cBa3b ¢ mno3umuid Metoga B.C. XapakrtepucTuku
KOBaJICHTHOM CBs3U. ['eoMeTpusi MOIEKYIIL.

2. IIpu kakol TeMIepaType HaCTYIIUT COCTOSIHHE PaBHOBECHS B CUCTEME:

2Cl, ot 2H,0 @ = 4HC|(r) + O, (r)?

3. JIBe >kene3HbIe TJIACTUHKH, YACTUYHO MOKPBITHIC OJIHA OJIOBOM, JApyras —
MEJIbI0, HaXOJATCS BO BIAXXHOM Bo3ayxe. Ha kakoil w3 HHMX OBICTpee MOSIBUTCS
pxapurHa? IIpuBenuTe ypaBHEHMS BJEKTPOJHBIX MPOILIECCOB M YKAXXUTE COCTAaB
MPOJAYKTOB KOPPO3UHU.

3aB. kadenpoii

1. Texkymas arrecranusi CTyAeHTOB. Tekyllnas aTTecTanus CTYIEHTOB
[0 JAUCHUIUIMHE MPOBOJMUTCS B COOTBETCTBHM C JIOKAJIbHBIMH HOPMAaTUBHBIMU
aktamu JIBOY u sBisieTcss 0053aTeIIBHOM.
IIpumepHblii nepevyeHb oueHOYHbIX cpeacTs (OC)

|. YcTHBI onipoc

1. CobGecenoBanme (VO-1) (CpencTtBo KOHTPOJsS, OPTaHM30BAaHHOE Kak
crienuanbHasi Oecela mpernojaBaresiss ¢ OOy4YaloIIMMCS Ha TEMbl, CBSI3aHHBIE C
M3yyaeMoWl AUCUUIIMHOM, M pacCYMTAaHHOE Ha BbIACHEHHUE O0beMa 3HAHUUN
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o0OydJarolerocsi Mo onpeeeHHOMY pasjely, TeMe, mpodjeMe u T.1.) - Bompocsl
o TeMaM/pasjenam JUCHUTIINHEIL.

Bomnpocsl 1i1s1 codecenoBanmsi
10 AUCIUTITUHE «XHAMHUSI»
Pa3zjnen 1. ATOMHO-MOJIEKY/ISIPHOE YUEHHUE
1. OcHOBHBIC TIOHSATHUS W 3aKOHBl XHMHH B CBET€ aTOMHO-MOJEKYJISPHOTO
yUCHHUSI.
2. OCHOBHBIE KJIACCHI XUMHYECKUX COCIUHEHUN U TCHETHUYECKAas CBS3b MEXKIY
HUMH.
3. 3aKoH OKBUBAJICEHTOB. MOJIsSIpHBIE MacChl HW  MOJISIDHBIE  OOBEMBI
SKBUBAJICHTOB.
Paznen 2

1. Hcropusi pa3BuUTHUs TPEJACTABICHHH O CTpoeHWH aroMa. KBaHTOBO-

MEXaHUYECKHUE MPEJCTABICHUS O CTPOCHUHU aTOMa.

2. llepuognyeckne 3aKOHOMEPHOCTH B CTPYKTYpe aTOMOB U HM3MEHEHHUU
cBoMCTB aromoB. llepumognueckuit 3akoH W nepuoandeckas cucrema JI.H.
Menpeneena.

XapaKTepHUCTUKA 3JIEMEHTA 10 €r0 MOJIOKEHUIO B IEPUOANYECKON CUCTEME.
OcHOBHBIE BUIbI U XapaKTEPUCTUKNA XUMHYECKOM CBSI3U.

Ocob6enHnocTu MeToza BajleHTHBIX cBs3elt (MBC)

MexMOJIEKYIApHBIE B3aUMOICUCTBUSA

Pa3nen 3. 3akoHOMEpPHOCTH MPOTEKAHMS MPOLECCOB

1. OcHoBHBIE  TepMOAMHAMHYECKHWE  (QYHKIMH  COCTOSIHUSI ~ CHUCTEMBI:
o6o3HaueHue, (GU3NIECKHUN CMBICII, CIIOCOOBI pacuera.

2. OCHOBHBIE 3aKOHBI TEPMOAUHAMUKN: (POPMYIUPOBKH, MAaTEMATHUYECKHE
BBIPAXKEHUS, IPUMEHEHHUE K PA3JINYHBIM CHCTEMAaM.

3. Kpurepuu caMOnpoU3BOJBHOTO TMPOTEKAHUS TPOIECCOB B Pa3TUIHBIX
CHCTEMAX.

4. Xumnueckas KuHeTuka. [loHsATHE CKOPOCTHM XUMHYECKON pEaKIMH.
@akTOphl, BIHSKOIIME HA CKOPOCTh TOMOIE€HHBIX M TI'€TEPOrE€HHBIX
IPOIIECCOB. 3aKOH JCHCTBYIOMMX Macc, nmpaBmwio Bant-I'odda, ypaBHeHHE
Appennyca. Katanus.

5. Xumuueckoe paBHOBecHe. KuHeTHueckoe M TEpMOAMHAMUYECKOE YCIIOBHS
paBHOBecHUsl. BHIIBI KOHCTAaHT PAaBHOBECHS M B3aMMOCBSI3b MEXIY HUMH.
Tepmonnnamuyeckoe ooocHoBanue npunnuna Jle-Illarenbe.

Pazgen 4. XuMu4ecKue CUCTEMBI
1. Knaccudukanus pacTBOpOB.
2. OCHOBHBIEC XapaKTEPUCTUKU U CBOMCTBA PACTBOPOB HEAIEKTPOIUTOB.
3. OCHOBHBIE XapaKTEPUCTUKH U CBOWCTBA PACTBOPOB JIEKTPOJIUTOB.

o0k w
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4. JlucniepcHble cUCTEMBI (KOJIJIOUIHBIE PACTBOPHI)
Pa3znea 5. DiaekTpoxummnyecKue CUCTEMbI

1. Xummueckue HUCTOYHUKHU TOKa! raJlbBAHUYECKUE AJIEMEHTHI,
AKKyMYJISITOPBI, TOIUIMBHBIE OaTapeu.

2. [Ipouecc »anekTposnsa, NOCIEAOBATENIBHOCTh 3JIEKTPOJHBIX pEeaKIHil,
AIIEKTPOJIM3 PACTBOPOB U PACILIABOB.

3. Buzbl KOppO3HOHHBIX MPOILIECCOB U CIIOCOOBI 3aIUTHI OT KOPPO3HUHU.
Kpurtepuu ouenku:

__ 5 0amioB BBICTABISIETCS CTY/ICHTY, €CJIM OH C JIOCTATOYHOM MOJIHOTOM
U3J1araeT COOTBETCTBYIOIIYIO TEeMY; JAeT MpPaBWIbHbIE (OPMYIUPOBKU, TOUYHBIE
OTNpeJIeIeHUs] U TIOHATHUS TEPMHHOB; MOXET OOOCHOBaTh CBOW OTBET, MPHUBECTH
HEOOXOJMMbIE TPHUMEPHI; MPABUIBHO OTBEYAET Ha JOIMOJHUTENIbHBIE BOMPOCHI
NpernojaBaTeis, UMEIOUIUE IENbI0 BBISICHUTH CTENEHb IOHWMAaHHUS CTYJIEHTOM
JAHHOTO MaTepuana;

4 Oanna, eciau MpH U3NI0KEHUH ObUIH JIOMYILEHbI 1-2 HeCyIIeCTBEHHBIE
OIIMOKHU, KOTOpbIE OH WCHPABISAECT TOCJIE 3aMEeYaHus MPENnojaBaTess; IaeT
npaBWIbHBIE (POPMYITUPOBKHU, TOYHBIE OMPEIETICHUS U TIOHATUS TEPMUHOB; MOXKET
000CHOBaTh CBOW OTBET, MPUBECTU HEOOXOIUMBIE MPUMEPHI; MPABUIHLHO OTBEYAET
Ha JIOMIOJHUTENbHBIE BOMPOCHI MPENOJaBaTessi, HUMEIOIIHE 1EIbl0 BBISCHUTH
CTeNleHb MOHUMAaHUS CTYJIEHTOM JIaHHOTO MaTepHaa;

3 Oamma, ecnu: TpHU U3JIOKEHUM ObuTa JomylieHa | cyllecTBeHHas
omunOKa; CTYIEeHT 3HAaeT U MOHUMAET OCHOBHBIC TMOJOXKEHUSA TAaHHOW TEMBI, HO
JIOTyCKaeT HETOYHOCTH B (GOPMYIMPOBKE TMOHATUN; W3JIaraeT MaTepHall
HEJOCTATOYHO JIOTHYHO M TMIOCJIENOBAaTENbHO; 3aTPYJAHSAETCS TpPH OTBETax Ha
BOMPOCHI MPEIoaaBaTeNs;

2 0amioB, ecld TpPH H3JI0KEHUU OBUIM JOIYIIEHBI CYIIECTBEHHBIC
OIMOKH (B TOM YHCIIE U MaTeMAaTUYECKUE) WIN CTYAEHT JAEMOHCTPUPYET MOJIHOE
HE3HaHUE TaHHOTO MaTepHana.

I1. IlncbMeHnHbIe PA0OTHI

1. Tectr (ITP-1) (CuctemMa cTaHmapTHU3UPOBAHHBIX 3aJaHUI, MO3BOJSIOLIAS
aBTOMATU3WPOBATh TMPOIENYPY M3MEPEHUsS YPOBHS 3HAHUH W yMCHHM
obOyyaromerocs) - ®oH]T TECTOBBIX 33IaHHA.

2. Koncnekr (ITIP-7). TIpomykT camocTosITeNbHOW pabOThI 00yYaroIierocs,
OTpakaroluii OCHOBHBIE UCH 3aCTyIIaHHOM JICKITUHN, COOOIICHUS U T.1.-

3. PaznoypoBHeBbIC 3a7a4yu 51 3aJJaHUS (ITP-11) (Hactuuno
pEerIaMeHTHPOBAaHHOE  3aJlaHUE, UWMEIoIee  HECTAaHAApPTHOE  pEIICHHe U
MO3BOJISIIONIEE JUATHOCTUPOBATh YMEHUS, WHTETPHUPOBATH 3HAHUS PaA3TAIHBIX

37




JIAJIbBHEBOCTOUHBIN ®EJEPAJIbHBIA YHUBEPCUTET

Pa6ouasi nporpamMma y4eGHOii AMcuMIUIMHBI «XUMHS» HaNpaBJeHue NoAroToBKkHU 13.03.02 «iieKTpoIHepreTuKa U 3JeKTpoTeXHuKa». [Ipopuias
«IIeKTPOCHADKEHH e

Paspaboruuku: gouent H.1.
JIsamyHoBa

Vi nenTH puKanyoHHbIH HOMED:
YMK/I.19.22(55)-13.03.02 -51.5.13 -

KOHTpOHBHLIﬁ OK3EMILJISIP HAXOAUTCS Ha
Ka(benpe DJIEKTPOSHEPI €TUKU 1 DJICKTPOTEXHUKN

JTucr 38 u3 86

2017

oOyacteif, aprymMeHTUPOBaTh COOCTBEHHYI0 TOUKy 3peHus) — Komrmiekr
Pa3HOYPOBHEBBIX 33/1a4.

4. Jlaboparopnas pabora (IIP-6) (CpeactBo g 3akpeiuicHUS |
MPAKTUYECKOTO OCBOCHMS MaTepuajia Mo omnpefeeHHOMY pasnaeny) - Kommiekt
7a00paTOPHBIX PA0OT U 3aJJaHUM K HUM.

TecToBbIe 3a1aHUS

1. B okucnutenbHO-BoccTaHOBUTENBHOU peakimu 8HJ + HaSO4 (o = 4J2 +
H>S + 4H,0 3HaueHne MoJIIpHON MacChl SKBUBAJIEHTA CEPHON KUCJIOTHI PaBHO:

a) %98 I/MOJIb 0) %98 I/MOJIb B) %98 I/MOJIb.

2. B xakoil MoJieKysie XUMHYECKasi CBs3b 0oJiee MpoUHas, €Clu CTaHIapTHas
SHTAJBIIUS 00pa30BaHUS (AH0298, k/[>K/MONB) 11 TaJlOT€HBOAOPOJOB HMEET
cnenytomue 3HaueHus: AH%gg(HF) = — 270,7 xJIx/Monb; AH%gg (HCI)= — 92,3
kJ[x/Moinb; AH 98(HBI)= — 36,3 kJ{x/MOIb?

a) HF; 0) HCI; B) HBr

3.Kakoi THUII XUMHUYECKOU CBsI3U BO3HUKAET MEXKIY
KOMIUIEKCOOOpa30oBaTesieM U JIUTaHJaMu:

a) KOBAJICHTHAA 110 JOHOPHO-AKIIENTOPHOMY MEXaHU3MY;
0) KOBaJICHTHAs I0 OOMEHHOMY MEXaHU3MY,
B) HOHHAs

4, TertoBoii 3(pdeKT Kakoil U3 peakIuil SABISICTCS CTaHIAPTHON AHTAJIBITUCH
obpazoBanus NO;:

a) NO(F) +1/2 0, r) = NOQ(F) AHOX,p,: — 56,8 KI[)K
6) 1/2N2 (r) + 0O, = NOQ(F) AHOX.p.: 33,5 KI[)K
B) N, @ T 20, ) = ZNOQ(F) AHOX.p.: 67 KJIx

5. Bo ckomibKko pa3 cienyeT yBeIWYuTh JTaBJICHHE, YTOObI HadadbHasi CKOPOCTh
obpazoBanusa NO; no peaxiuu: 2NO) + Oz) — 2NOyry Bozpocia B 8 pas?

a) B 2 pa3za; 0) B 8 pas; B) B 3 pasza.

6. OnpenenuTs HampasieHue peakuuu Hairy + e — 2Hl) npu 298 K npu
cremyromux koHuentpauuax: C(Hp) = C(l) = 0,01 mons/mm3, C(HI) = 1,0
MOJTB/ M

a) B OOpaTHOM HampaBlieHUW; 0) B MPSIMOM HAMPABIECHUH; B) YCTAHOBHIOCH
paBHOBECHUE

7. KakoBa peakiys BOJIHOTO pacTBopa ruApokapOOHaTa HaTpus:

a) ciabouienouHas; 0) cliabOKHUCIOTHAs; B) HEUTpaibHas?
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8. KakoBa TeopeTuyeckass IIOCIEI0BATENLHOCTh OCAXKICHUS METaJlIoB
HaxoAdImuxcs B pacTBope B Buie uoHos: Na' K* AP* Fe3* Cd* Au®t, Ag*, Cu?*?
KoHIieHTpalys Kaxja0ro HoHa pasHa 1 M. Ha snekTponusep 1ojaHo HANpsKEHHE
3 B.

a) Au®*, Ag*, Fe®*, Cu?*, Cd?*, ocranbHble ocaxnaTecs He OYayT;
0) Cd?*, Cu?*, Fe**, Ag*, Au®*", nanee npouecc 371eKTpOIn3a BOJKL;
B) Na*, K*, AI®*, Fe*, Cd?*
9. Kakue U3 yKa3aHHBIX METAJIOB MOT'YT CIYKHTb IIPOTEKTOPOM JUIsl 3aIUThI

CTaJbHBIX H3JEIUNA OT KOPPO3UM B MOPCKOM BOJIE (EM92+ g — — 2,17 B;

Eqerysn == 0.14B;Eqp o, = +034 BB, =— 044 B EVa 120 =- 0,76 B:

a) UMHK U MarHui; 0) 0J10BO; B) M€b.

10. Kakoit non 6yzet ob6sanate HauOOJbIIEH KOATyJIUPYIOIIECH CHIION

JUIsl TIPUPOJHOM KOJUIOMJHOM cHCTeMbl, uMeromeld GopMyily MHULEIUIbI
{ [mALO,]-nAIO; - xH* |- (n = x)H*?

a) AI* 6) SO% ) POS

Tembl 1)1 KOHCTIEKTUPOBAHM S
10 TUCUHUTITUHE «XUMUS»
1. Ctpoenue atoma;

2. KonmuraTtuBHbBIE CBOWCTBA PACTBOPOB.

KpuTtepun oueHku:

_ 3 Oamma BBICTABISETCS CTYIEHTY, €CIM MaTepual U3JOXKEH B
COOTBETCTBHH C IUIAHOM, MPOAHATM3UPOBAH U TepepaboTaH, KPaTKO W JOCTYITHO
U3II0’KEH, paboTa BHITIOJNHEHA B CPOK;

2 Oamna, ecnmu maTepuall M3J0XKEH, HO HE CHCTEMATH3UPOBAH WJIM HE
COOTBETCTBYET IUIaHy, paboTa BBIMOJIHEHA B CPOK;

__ 1 OGanm, ecnu He MPOAHATM3UPOBAHHBIA MaTepraj MPOCTO MEPEIHCaH,
1M paboTa HE BBINOJIHEHA B CPOK.

KoMmieKkT pa3HOYpOBHEBBIX 32124 M 3a{aHU I
M0 AUCHUIUIUHE «XUMHUSI»

Tema 1. CTpoenue atoma u nepuoanyeckuii 3axon .. Mennaeneena.

Bapuant 1

I. CkOnpKO »3JEKTPOHOB HAXOIWUTCS Ha Sp-NMOAYpPOBHE aroMa oOJIoBA B
OCHOBHOM U BO30YXJIECHHOM COCTOSTHUAX:
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a)lus; 0)4 u 3; B)2 u 4; r)0wu2?
2. Kakoit mogypoBenb — 6S wim 4f u 5p winm 4d — 3anonHsieTcs paHblIie:
a) 6s u 5p; 0) 6s u 4d; B) 4fu 5p; r)4fu4d?
3. CkoibKo ¢cBOOOIHBIX 30 — opOuTasieli B aToMe XpoMma:
a) 0; 0)1; B) 2; r) 3?

4. Artombl Kakux siemeHToB |V mepuoma copep:kaT HamOOJbIIEE YHUCIO
HecmapeHHbIx d-3mexTpoHoB: a) Cr; 6) Mn; B) Fe; r) Ni.

5. Kakue 3HaueHHS KBAaHTOBBIX YHCEI (n, I, mi, ms) BO3MOXXHBI JIA
BAJICHTHOI'O 3JICKTPOHA aTOMaA KaJIUs:
1 1 1 1
a) 49 19 _11 __21 6) 49 19 19 51 B)4: 09 09 57 r) 53 O: 1: E

6. Mcxoas u3 MoJI0KEeHUs 3JIEMEHTa B MEPUOJUUYECKON cUCcTeMe, ONpPEeIUTe

y KaKoro M3 TUIPOKCHI0B 00Jiee BhIpaXKeHbl OCHOBHBIE CBOMCTBA:
a) NaOH,; 0) RbOH; B) Mg(OH)y; r) Ca(OH);

7. Ucxons W3 MOJIOKEHUS AJIEMEHTAa B NEPUOAUYECKOM CUCTEME, YKaKUTE

COEIMHEHHUS ¢ HauboJiee SIPKO BHIPAKEHHBIMU KUCIOTHBIMU CBOMCTBAMU:
a) HF; ©6) HCI; B) HBr; r) HJ.

8. Y Kakoro wu3 yKa3aHHBIX »3JIEMEHTOB HaubOoiee SPKO BBIPAKEHBI

BOCCTAaHOBUTEJIBHBIE CBOMCTBA:

a) P; 0) As; B) Sb; r) Bi?
Bapuant 2
JlaTh XapaKTEpPHCTHKY XHUMHUYEeCKoro 3jeMeHTa ((ocdop) mo ciemyromemMy
IUTaHY:

a) TMOJIOKEHUE DJIEMEHTa B IMEPUOAMYECKON cucTeMme (MOPSIKOBBIA HOMED,
NEPHOJ, TPYIINA, MOATPYIIIA);

0) oneKkTpoHHas KOH(UTypamusi aToMa B OCHOBHOM U BO30YXKICHHBIX
COCTOSIHUSIX, BO3MOXHBIC BAJICHTHOCTH U CTENEHU OKHUCJICHHS DJJIEMEHTa B
COCTMHEHHUSIX;

B) HAOOpHI KBAHTOBBIX YHCEN [JIi BAJCHTHBIX D3JEKTPOHOB B OCHOBHOM
COCTOSIHUU;

I') CBOMCTBA MPOCTOTO BEIIECTBA JIEMEHTA;

1) SMIIUPUYECKHUE U CTPYKTYpHbIE (OPMYIJIBI OKCHIIOB M THUAPOKCHIIOB
AJIEMEHTA B BO3MOXKHBIX BAJICHTHBIX COCTOSTHUSX;

€) KHCJIOTHO-OCHOBHBIE CBOWCTBAa OKCHIOB H THIAPOKCHIIOB JJIEMEHTA
(MpUBECTH COOTBETCTBYIOIINE YPABHEHUS PEAKIIH );

) WCTIOJB30BaHWE OJJIEMEHTa M €ro COSAMHEHUH B TEXHUKE U OBITY;
Ouonornyeckas poJib HIEMEHTA.

Tema 2. Xumuueckasi ¢Bsi3b

Bapmuant 1
1. B kakoM U3 COeIMHEHUI XUMHUYECKas CBsI3b HauboJiee MoJIpHast:
a) KCI; 0) BF3; B) SiF; r) F?
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2. Kakoil Tun rubpuau3alvv aTOMHBIX OpOMTaNeil XapakTepeH I aroMma
OepwiLus B BO30YXKI€HHOM COCTOSIHUU:
a) dsp®, 6) sp; B) SP° ; r) sp?
3. B KaKkoM COEIMHEHHM LEHTPAIbHBIA aTM HAXOIMTCS B COCTOSHUM SP2-
ruOpuan3aliiy BaJICHTHBIX OpOUTaei:
a) BeCly; 0) BF3; B) NHjs; r) H,O?
Bapuanr 2
1. Onpenenuts TUI MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUSA
a) HC| u C2H5OH; 6) COz nu HzO
2. OnpenenuTb TUM XUMUYECKOM CBS3H U THUIl KPUCTAJUIMUECKON PEIIeTKU:
a) Si; 0) KCI; B) CCl..
3. OxapakTepu3yiTe MOJEKYJbI IO METOY BAJICHTHBIX CBSI3EH:

a) Bely; 6) Nas[Al(OH)e]

Tema 3. J1eMeHTHI XUMHUYECKOH TEPMOIMHAMUKH

Bapunanr 1

1. Kakoii U3 ABYX OKCHIOB — OKCHJ Kalblius Wi okcua pocdopa (V) — npu
CTaHJAPTHBIX YCIOBUSAX JYyYIlle MOTJIONIAeT BOSHbBIC Taphl?

2. Temnoter pactBoperust SrCly u SrCly-6H20 coctaBistiioT COOTBETCTBEHHO

— 47,7 xIxx/monb 1 31 k/[x/Moab. PaccunTaiite Terutoty ruapatanun SrCls.

Bapuanr 2

1. Tlpu nmomHom cropanuu 3tuineHa CoHa ) + 302 () = 2C02 () + 2H20 (5
BhIACTIIIOCH 6226 kJ/[k Terua. Paccumrtaiite 00BEM BCTYNMUBIIETO B PEAKIHIO
Kuciaopoza (H.y).

2. llpsmas wnmm oOpaTHas peakius OyAeT NpOoTeKaTh IMPH CTaHIAPTHBIX
ycnoBusix B cucteMe 2NO(T) + Oz(r) «» 2NOx(T). OTBET MOTUBUPYIUTE, BHIUUCIUB
AG%qg IpsiMOIi peakiu.

3. Jnst 06paboTKK TBEPABIX CIUIABOB MCIOJIB3YIOT aOpa3uBHBIE MaTEPHAIbI,
obOnamarorye OOJBIION TBEpAOCThIO. Kakol W3 MpeaioKEHHBIX MaTepUaioB —
kopyHa Al,O3 (A H = - 1677 x/Ix/mons), kapbopyran SIC(A H = - 73,3 xJI/Mo01b),
kapoun 6opa BsC (A H = - 38,9 x/[x/mMonp) — mnpeamodtrurenbHee B3SATh IS
BBICOKOTEMIIEPATypPHOH OOpaOOTKM CIUTaBa, YYUTHIBAS TEPMOIUHAMUYECKYIO
YCTOMYMBOCTh abpa3uBa’?

Tema 4. Xumnuyeckass KHHETUKA U PABHOBeCHE

BapuanTt 1

1. 3ammcate BeipakeHue 3akoHa jaercTBust Macc it peakuuu 2NOy+ Cly
= 2NOCl), ykazatp oOmmMii TOPSAOK pPEAKIUH M TOPSAOK 1O KaXKIOMY, U3
YUaCTBYIOIIMX B peakluu, BemecTB. Kak W3MEHUTCS CKOPOCTh PEaKIuu TMpU
YBEJIMYCHHH JIaBlieHUs B 4 pa3a; moHmkeHnn Cno B 50 pasz?
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2. B xakoM HampaBieHHH cMecTUTCs paBHOBecue B cucteme Nz + 3H, <=>
2NHs, mpu ycnosuu, uro AH%, <0: a) mpu ysenumuenun konuentparuu Ny, 6)
NpY yBEIMYCHUH KOHIIEHTpauu Hp; B) TpW MOBBIICHUH TeMIEpaTyphI;

r) P YMEHBIIEHNUN JABJICHUS ?

3. Kak crnegyer W3MEHHTh TeMIlepaTtypy, 4YTOOBI CKOPOCTh pEakiuu
yBeIMYHIIach B 8 pa3 (y=2)?

4. B cucreme 2NO)+0O; (= 2NO; () paBHOBECHBIE KOHIIEHTPALIMH BELIECTB
pasubl [NO]=0,2 mons/mm°, [02]=0,3 mons/mm’, [NO,]=0,4 mons/nm’. Ykaxure
PEMMYIIECTBEHHOE HAIIPABIICHNUE PEAKIIHH.

Bapuanr 2

0
1. Peakmus mpu 20 C 3aBepmaercs 3a 60 c¢. CKOJBKO It 3TOTO

norpedyercs BpeMEHU TpuU 4OOC, €CIM DHeprus axkTuBauuu paBHa 33,4
kJ>x/Monb?

2. Peaxnus CHUHTE3a METaHOJIa IPOTEKAET o YPaBHEHUIO
CO+2H, «<>CH;OH, AH =-110,8x/Pwc/ monn. Kakx Hago HU3MEHUTH

TEMIICPATYPY, HaBJICHUC MW KOHICHTPAILHIO, YTOOBI CMECTHTh PaBHOBCCHC B

CTOpPOHY 00pa30BaHMs METaHOJIA.
3. Beruucauts AGP npouecca [Ni(CN)4J><=> Ni?* + 4CN-, ecu K;; = 1,0
102 npu 20 °C. YkaxkuTe, Kakas peaklus HPOTEKAET CAMOIPOMU3BOILHO B

pacTBope.
4. DHeprus aKTHBAIMK PEAKIMH Pa3JIOKEHUsS HEKOTOPOTO BEIIECTBAa paBHA
75 xJlx/mMonb, a oOpatHOM peaknum — 265 x/x/Mons. Paccuwuraiite

TeMIIepaTypHbIH K03QPUIHEHT CKOPOCTU NPSIMOI PEaKIUK B MHTEPBAJIE
60° — 80°C u cTaHAAPTHYIO SHTANBIINIO PEAKIIHH.

Tema 5. OcCHOBHbIe TepMOAMHAMHMYECKHE M  KHHETHYECKHE
3aKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKHX MPOLECCOB

Bapuanrt 1

JI71d mpeyioxKeHHON peakiuy OTBEThTE Ha CIEIYIOIIHE BOMPOCHI:

- DK30- WJIM 3HIAOTEPMUYECKOM SABJISETCS JaHHAs pEakUus; ONpPEHEeIuTe
TeruioBoi ekt oOpazoBanus 1 Kr 1000T0 U3 MPOTYKTOB PEAKITUH;

- KaK MEHSIETCS CTeNeHb OECIOpsiAKa B XO/I€ PEaKIInH;

- BO3MOXXHa JIM JIaHHAsg peakus B H30JUPOBAHHOW CHUCTEME IIpH
CTaHJAPTHBIX YCIOBUSX;

- BO3MOKHA JIM JIaHHAs Peakluus B OTKphITol cucteme npu 25°C u 1000 K.
[Tpu xako¥ TemmepaType BbIIEICTCS OOJbIIE YHEPTHH;

- Kakol ¢akTop (PHTPONUNHBIA WM SHTAIBNHUUHBIN) CHOCOOCTBYET
MPOTEKAHHUIO MTpoLEecca;

- 3AIMILINATE BBIPAXKECHHUS KHUHETUYECKOW M TEPMOAMHAMUYECKOU Kpasnosecus,
MMOKaXUTE B3AaUMOCBSI3b MEXK1Yy HUMU;
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- paccumTaiiTe 4McNoBoe 3HAUCHHUE Kpapmoseens TPU Temmepatype 25°C u 1000
K. Ilpu xakoii TemrepaType noJIHOTa IPOTEKAHUSI PEAKIIMH BBILIE;

- YK@KUTE ONTHUMAJIbHBIE YCIOBUS MPOTEKAHUS PEAKIIUU, UCTIONb3Ys TPUHIIUI
Jle Illatennbe (ycnmoBusi, TpPU KOTOPHIX PAaBHOBECHE CMEIIAETCS B MPSIMOM

HaIpaBJICHUH).
TiO» m T 2C ® = Ti @ T 2CO ™)
AH006p, kJx/mMonms  -944,8 0 0 -110,5
S°, Jlsx/monbK 50 5,7 30,6 197,6
Bapuanr 2
Opuentupysch Ha ypaBHeHue peakiuu Feo.0s3 ) + 3CO () = 2Fe () + 3CO; ()
OTIpe/IeTIUTE:

a) MOJIEKYJISIPHOCTh U TIOPSJIOK PEaKIUU;

0) M3MEHEHHE CKOPOCTH MPSIMOM peakIuu MpU YBEIUUYECHHH JaBJICHUS B 3
pasa;

B) SHTaIbNHIO OOpazoBanust F€;03, eciiv M3MEHEHHE SHTAIBIUU PEAKIUU
paBHO — 28,4 xJ[x, a suTanenuu odpazoanus CO2 u CO paBHBI COOTBETCTBEHHO —
393,6 u — 110,6 xIx/MOIIb;

I) HampaBjJ€HUWE TMpollecca B 3aKPbITOM M OTKPBITOM CHUCTEMax IMpH
temneparypax 25°C u 1000 K, yuuTeIBasi, 4TO SHTPONUM BeliecTB paBHbL S°
(Fe,03) = 87,4 Ix/momwK, S° (Fe) = 27,1 Jx/monsK, S° (CO,) = 213,6
Jx/mons-K, S° (CO) = 198,0 JIxx/MonsK;

1) HampaplieHWE CMEIICHUS pPABHOBECHS] TPHU TMOHUKEHUU TEeMIEepaTyphbl
(aranu3 u300apel pEAKIINHN );

€) HEOOXOAUMOCTh TIOBBIICHUS WM TOHIKEHHUS TEMIepaTypbl IS
ONTUMAJIBHOTO TPOXOXKACHUS TpoOlLiecca, YUYHUThIBAs DSHTAIBIUIO PEAKIUU U
3HAYEHUS KOHCTaHT CKOpocTu peakuuu: Ki= 4,04-10 ®° n/mons-c mpu 237 K, kp =
7,72-10 *° n/monb-c mpu 280 K.

Tema 6. PaBHOBecusi B pacTBOpPaXx 3JIEKTPOJIUTOB

BapuanTt 1

1. OnpenenuTh MaccoBYIO 100, MOJISTIBHYIO KOHIIEHTPAI[UIO U MOJISIPHYIO
KOHIIEHTPAIIMIO DKBUBAJICHTAa cynbdara amoMmMuHus, eciu B 600 mu pacTtBopa
HaxonuTcs 5 r cynbdara amoMuHud. [IIOTHOCTE pacTBOpa cunuTaTh paBHOU 1r/MII.

2. Caxapo3a wmaccori 68,4r, CioH22011 pactBopena B 1000 r BOBL
Paccuutaiite: a) maBieHue mapa, 0) OCMOTHYECKOE JaBJICHHE, B) TEMIIEPATypy
3amep3aHusi, T') TeMIlepaTypy KulleHHs pactBopa. [[aBieHue mapa 4uMCTON BOJIbI
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mpu 20°C pasno 2314,9 Ila. Kpuockomudeckas u 50yJUIMOCKONMYECKAS

MOCTOSIHHBIE BOJIbI paBHbI 1,86 u 0,52 reK

, COOTBCTCTBCHHO.
MOJIb

Bapuanr 2

1. Ing OYMCTKH M TOJATOTOBKM METANTMYECKOW TMOBEPXHOCTH HCIIONB3YIOT
crioco0 TpaBlieHHs — 00pabOTKa pacTBOPOM COJIM, UMEIOIIMM KUCIYIO PEaKIUIo
cpensl (pH 3,5). Kakyro w3 comeir — ZnCl,, NaNOsz, NaHCOsz; — MoxHO
UCTIOIB30BATh JIJISl OTUX IIETICH.

2. Jocratouno ynu st ouyuctku 10 1 cTtouHbix Boj oT uoHoB prytu (I1)
(koHLIEHTpaLysa MOHOB pTyTH pasHal0*mons/m) 100 ma 0,1M pactBopa cynbgara
HaTpus?

3. TepMomMHAMUYECKHM pacuyeTOM JOKWKUTE BO3MOKHOCTH PaCTBOPEHUS
ocanka CaCy04:

a) cepHoii kucnotoii: Kg(CaCp04) = 2,3-10°, K, (H,C:04) = 3,98:10°°,
Ks(CaS04)=2,5-107;

0) TpunonoM b: Kg(CaC204) = 2,3:10°, K, (H2C204) = 3,98:10°°,

Kieer (CaT?) = 2,6:101,

B) CEpHOKHCIIBIM pacTBOopoM OuxpomaTa kamusi: Kg(CaCpOQz) = 2,3:107°
Ks(CaSOy) = 2,5:10°, E(CO,|C204?) = 0,49 B, E°(Cr,072]2Cr*?) = 1,33 B.

Tema/. DuekTpoxumMus
Bapuanr 1
1. B cnenyrommx OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX:
a) YKOKHTE OKHCIHUTEIh W BOCCTAHOBUTENb, PACCUUTAUTE WX MOJISAPHBIC
MacChl 9KBUBAJICHTOB;
0) mnonbepute KOAIPPUIMEHTHI B ypaBHEHUAX pEaKIUH, HCIOIB3YS
COOTBETCTBYIOIIIME METOJIbI IOJI00PA;
B) OIPECIIUTE HAMIPABICHUE CAaMOTPOU3BOJIBLHOTO IPOTEKAHUS PEaAKITHIA:
(N H4)2CT207 = Cr,03 +N, + H,0O
Zn + HNO3 = Zﬂ(NOg)z +N,O + H,0
2. Hcmonp3ys  MeTOJ  MOHHO-DJIEKTPOHHOTO  OajaHca,  COCTaBbTE
MOJICKYJISIPHBIC YPaBHEHUS OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX TPOIECCOB B
HAlpaBICHUM WX  CAMONPOM3BOJIBHOTO  TPOTEKAHWS]  JUIsl  CIEAYIOIIUX
COTIPSDKEHHBIX TIap:
0 -2,31B 0 —-0,828B

[AI(OH)4]’1|AI,4OH’1: 2H20\H2,20H’1=
3.BBIYACIUTh KOHCTAaHTY PAaBHOBECUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakimu:  Cu+ Fe™® = Cu*l+ Fe*?
Bapuanr 2
1.'anpBaHWYECKUH  DJIEMEHT COCTOMT W3  METAJUIMYSCKOro  IMHKA,
norpykeHHoro B 0,1 M pactBop HUTpara LUHMHKA, U METAJUIMYECKOTO CBUHIIA,

norpykeHHoro B 0,02M pactBop HuTparta cBuHUa. Berauciuts J./0.C. 35memenra,
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MIPUBECTH YPABHEHUS DJIEKTPOIHBIX MPOLECCOB, COCTABUTH IIEKTPOXUMUUYECKYIO
LETIb.

2.CocTaBbTe€ DJIEKTPOHHBIE YpPaBHEHHS MPOLIECCOB, MPOUCXOASAMIMX Ha
rpaUTOBBIX ANEKTPOJAX NMpH 3neKTpoause pactBopa KBr. Kakue maccel BemiecT
BBIJICJISIOTCS HAa KaTOAE U AHOJE, €CIIH DJIEKTPOJIM3 NPOBOJANUTH B TeueHue | 9 35
MUH IIpU cuje Toka 15 A?

3.Kene3noe wuzznenue MOKpbUIM HukeneMm. OnpenenuTe BUJ MOKPBHITUS —
aHogHoe win KaTonHoe? (CocTaBbTE »JJIEKTPOHHBIE YPAaBHEHHS AHOJHOIO H
KaTOJHOTO MPOLECCOB KOPPO3UU 3TOrO M3JENWs IPU HAPYLICHWH MOKPBITUS BO
BJI&JKHOM BO3/1yX€ W B XJIOPOBOAOPOJHOU (CoJAHOM) Kuciote. Kakue mpoayKThl
KOppO3ur 00pa3yroTcsi B IEPBOM M BO BTOPOM CITydasix?

KoMiuiekT j1a0opaTOPHBIX 3a1aHUi
JlabopaTopHasi pa6ora Ne 1

Tema: Knaccbl HeOpraHm4ecKMx coeIMHEeHU U

Iear pabdoTBLI: TO3HAKOMUTH CTYACHTOB C TMpaBWIaMud pabOThl B
XUMUYECKOW JabopaTopuu, MepaMu TNPEJIOCTOPOKHOCTH TIpu  pabore ¢
arpeCCUBHBIMU  BEIIIECTBAMHU, CPEJCTBAMHU IPOTUBOIIOKAPHON OE30MacHOCTH,
npaBuiaaMu oopmiileHHs JabopaTopHOro ordeTta. KcciemoBaHue XUMHUYECKHUX
CBOMCTB OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX COCTMHECHUU.

Caenyer yMeTb. COCTaBIATh HWOHHO-MOJICKYJSIDHBIC YpPaBHEHHUS pPEaKIIHMA
oOMEHa; COCTaBIATh YPAaBHEHHUS OKHCIMTECIHHO-BOCCTAHOBUTEIBHBIX PEaKIINH;
0OBSICHATh, KaKyI0 HH(POPMAITHIO HECET YpaBHEHNE XUMHUUCCKON PEaKIIUH.

KoHTpoJibHbIE BONPOCHI U 3a1aHUS

1. Hammmure GhopMyiibl OKCHIOB, COOTBETCTBYIONIUX ruapokcuaaM: HySiOs,
CU(OH)z, H3ASO4, HMnO4, A|(OH)3.

2. Jlns oxkcugoB CrO, Cr,0s, CrO3 nmpuseaute (GopMyIitbl COOTBETCTBYIOIINX
TUAPOKCHUJIOB.

3. OxapakrepusyiiTe CcBOHCTBa (OCHOBHBIC, KHCJIOTHBIC, aM(OTCPHBIC)
cnenytomux coeaunenuii: ZnO, Cr(OH)s3, Ba(OH),, CO..

4. Kakme KHCIOTBI MOTYT OBITh TIOJYYECHBI  HEIOCPEICTBCHHBIM
B3aUMOJICHCTBUEM ¢ BOJI0M cieayromuXx okcuaoB: SOz, SO3, N2Os, NO,?

5. Kakne W3 mepednciieHHBIX KHUCIOT 00pasyroT Kucielie comu: HBr, HsS,
HgASO4?

6. Kakue u3 npuBeecHHBIX OCHOBaHMM 00pa3ytoT ocHoBHBIE coin: CUu(OH),,
NaOH, AI(OH)s?
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7. CoctaBbTe (POPMYIIBI CPEAHUX U OCHOBHBIX COJICH ISl TUAPOKCHUIA Kele3a
(1) u ruapoKCcUaa IUHKA.

8. CocTaBbTe ypaBHEHHUs peaKIui, MPUBOASAIIMX K OOpPa30BaHUIO COJICH:
KHSO3, K2SO3, CUOHCI, CuCl,.

9. IlpuBenute rpadudeckue Gopmyisl creayromux coequrenuii: Mn(OH),,
KMHO4, HQSEO4, KZHPO4, 803.

IKCNEPUMEHTAIbHAA YACTh

Oxcuapl. Ilonyyenne u cBoiicTBa.

OnpiT Nel. [Moayuenne okcuaa cepol (1V).

[Tomectrute HEOOIBIIOE KOJIUYECTBO MOPOIITKA CEPhI B JIOKKY ISl COKUTAHMUS,
HarpeMTe B IJIJAaMEHM CIUPTOBKH JO BOCIJIAMEHEHHS, BHECHTE B KOHHUYECKYIO
K010y eMKocThIO 250 MiI, B KOTOpOor HaxoAauTcss 10 MJI TUCTUIUTMPOBAHHOM BOJIBI,
U TIpuKpoiTe npoobkoit. [locie mpekparieHuss TopeHus OKCU pacCTBOPUTE B BOJIE,
BCTpsixuBas koji0y. Omnpenenure peakiuio cpeibl, J00aBUB B pacTBOp 2-3 Kariu
MeTtuiopanxa. [IpuBeaure ypaBHEHHS peakiMil.

OmnbIT Ne2. CBolicTBa OKCHIA IIMHKA.

HebGonpmme konmMuecTBa OKCHAA LMHKA oOpaboTaiiTe OTAeNbHO 2-3 M
KOHLIEHTPUPOBAHHOW LIEJIOYU U COJITHOM KUCHoThl. Crenaiite BBIBOJ O XapakTepe
OKCH/JIa IMHKA, 3alIUIIUTE YPaBHEHUS PEaKUN.

I'mapoxcuapl. Ilosyyenue u CBOMCTBA.

OnpIiT Ne3. CBolicTBa THIPOKCHAA KAJIBIHS.

[TomecTure B mMpOOMPKY IMOPOIIOK OKCHIA KaJbIlUs M TNpuOaBbTe 2-3 MII
BOJBI, 3aTeM — 2-3 Karu GeHondranenna. Hanumure ypaBHeHHE pEaKIIUH.

OnbiT Ned, CpoiicTBa ruapokcuaa xpoma (111)/

JloGaBpTe B TpoOupKy ¢ pactBopom xjopuma xpoma (III) webombimoe
KOJMYECTBO IIEJIIOYH 10 OOpa3oBaHUsS 3€JIECHOBATO-CEPOT0 OCaaKa THAPOKCHUIA
xpoma (II1). [Tomy4deHHBIN OCaZOK pa3AeauTe Ha ABE MPOOUPKU: B OJHY MIPUOABHTE
pacTBOp COJISTHOW KHCJIOTHI, B JAPYyryl0o — wu30bITOK 1enodn. OObsIcHHUTE
MPOUCXOJIAIINE SIBICHUS, PUBEAUTE YPABHEHUSI peaklUHil. AHAJIOTMYHBIE OMBITHI
npojenaiite ¢ pactBopamu xjopua xenesa (II1) u xsmopuga anroMuHUs.

KucJiiorsl. [losryyenue u cBoiicTsa.

OmnbIT Neb. IlosryyeHune KpeMHUEBOW KUCJIOTHI.

PactBop cunukata Hatpus oOpaboTaiiTe pa30aBlIeHHBIM PACTBOPOM COJISTHOU
kucsoTel. UTo BeimagaeT B ocanok? [IpuBeaure ypaBHEHHE PEAKIIHH.

Couu. IlonyyeHnue u cBoMCTBA.
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OnbiT Ne6. IMosyuenme cyiabpara 6apus. K pactBopy xinopuaa Oapus
npubaBbTe HEOOJBIIIOE KOJIUYECTBO pacTBopa cyib(dara HaTpusi 10 oOpa3oBaHUs
ocajaka. Hanumure ypaBHeHUE peaKkiiuu.

OnbiT Ne/. CBoiicTBa kKap6oHaTOB. K HachIIIIeHHOMY pacTBOPOM KapOoHaTa
HaTpus TpuOaBbTE pPAcTBOP COJSHOM KHUCHOTHL. Onpexnenure, Kakol ra3
BeIiessieTcs. [IpuBenuTe ypaBHEHHE peaKIuu.

JlaGoparopHasi paGora Ne2.

Tema: OnpeneseHue MOJISIPHOM MacChl IKBUBAJIEHTAa MeTAJLJIA.

Ieap padoThI: HCHOJIB30BAHUE 3aKOHA HSKBUBAJICHTOB JUISI OIpPEACICHUS
MOJIIPHOM Macchl SKBUBAJICHTa MeTaJlja.

PexoMeHIauM: pU TOJATOTOBKE K paboTe HEOOXOAMMO yIeIUTh BHUMAaHUE
MOHSTUSAM: KBUBAJICHT, MOJISIPHAs Macca SKBUBAJICHTA U 3aKOHY AKBUBAJICHTOB, a
Tak)ke 0003HAUCHMSIM U €IMHUIIAM U3MEPECHUS (DU3NUECKUX BEIIMYHH.

Ba:kHelilne MOHATHSI: aTOM, MOJICKYyJia, HOH, SKBUBAJICHT; OTHOCUTEIbHAS
aTOMHasl Macca, MOJIEKYJISpHas Macca, MoJib, ()aKTOp SKBUBAJIEHTHOCTHU (YHCIIO
HKBUBAJIEHTHOCTH), MOJIApHAs Macca, MOJISIpHBIH 00beM, MOJSIpHas Macca
HKBHBAJICHTOB BEIIECTBA, SKBUBAJICHTHBIN 00HEM.

Caenyer yMerTh: [JaBaThb  OINpEIEICHUA  BAXKHEUIINM  IOHSTHUAM;
bopMynHpOBaTh CTEXMOMETPUUYECKHUE 3aKOHBI: ONPEENSITh SKBUBAJIICHT BEIIECTBA
B KHUCJIOTHO-OCHOBHBIX U  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUSAX;
paccUuThIBaTh MOJIAPHBIE MACChl 3KBHUBAJIECHTOB BEIIECTB; IOJb30BaThCA IS
pacyeToB 3aKOHOM DJKBHUBAJIICHTOB; OOBACHITH, KaKyl0 HHQOpPMAIMIO HECeT
ypaBHEHUE XUMHUYECKOMN pEaKLIUH.

KoHTpoJibHBIE BONPOCHI U 32 IaHUA

1. TaiiTe onpeneeHust aToMy, MOJIEKYJIE, HOHY, SKBUBAJICHTY.

2. TloueMy SKBUBAJEHT sIBIsETCS yciaoBHOW wactureit? [loscHutre TepmuH
«(axTop SKBUBATCHTHOCTH.

3. Ompenenure ¢GakTop SKBUBAICHTHOCTH CEPHOM KHCIOTHI M THUIAPOKCHIIA
HaTpUs B KUCTIOTHO-OCHOBHBIX PEAKIIMSIX.

4. PaccunraiiTe MOJSIPHBIC MAacChl SKBHBAJICHTOB B PEaKIUAX OOMEHa, s
BemecTB: Ca(OH)2, H3BO3, KoCr20y.

5. Beruncinute monsipHyro Maccy skBuBasieHTa H3POs B peakuusix oOmeHa,
€CJIM U3BECTHO, UTO 00Pa3yIOTCS TOIBKO KUCIIBIE COJIH.

6. 4,08T MeTayuta BBITECHSIOT W3 KUCIOTH 1,411 BOOpoaa, M3MEPEHHOTO TPH
H.y. JTa X€ Macca MeTajuia BbITeCHsAET 12,95T CBHHIIA U3 PacCTBOPOB €ro COJICH.

Brrancnure MOJISIpHYIO MAacCy 3KBUBAJICHTA CBUHIIA.
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/. MpIiubsk 0o0pa3yeT JBa OKCHIA, MaccoBas J0Jis MbIIIbSIKa B KOTOPBIX
COOTBETCTBEHHO paBHa 65,2 u 75,7%. Paccunraiite MOISIpHYIO MacCy SKBUBAJIIEHTA
MBIIIBSKA B KOKIOM OKCHJIE.

JKCIEePUMEHTAJIbHAS YaCTh

B pabGore i HaxoXIeHUs MOJIIPHOM Macchl SKBUBAJ€HTa MeTajula
UCIIOJIB3YETCA METOJ BBITECHEHHSI BOJOPOJA W3 KHUCJIOTBHl C MOCIEAYIOLIUM
u3MepeHueM ero oobéma. HeoOXomnumo y4yuThIBaTh, YTO BOAOPOJ HAXOJUTCSA B
CMECH C MapaMu BOJbI, MO3TOMY TpeOyeTcs BBECTU MOIpPaBKy Ha MaplUaIbHOE
JABJICHUE BOJISIHBIX MTAPOB IIPU TEMIIEPATYPE POBEACHUS ONBITA.

MeTonnka BbINOJHEHUS ONbITA

B xonuyeckyo npoOupky HaineiTe 5 M pa30aBIEHHOTO PacTBOpPa COJISTHON
KUCJIOTHI MPH MoMoInu ao3aropa. [IpoOupky ¢ KUCIOTON OCTOPOXKHO HAKIOHUTE U
MOJIO)KUTE HABECKY MeTajlia, CJels 3a TeM, YTOObl METaJll MPEKIACBPEMEHHO HE
nomajg B KHCIOTY. B TakoM TmonoXkeHWH MpOOUPKY 3aKkpoilTe NpoOKoil ¢
ra300TBOJHON TpyOKOH, paHee mpucoenuHeHHoi k Oroperke (1). Heobxommmo
OTMETHTh YPOBEHb XuAKocTH B Ortoperke (1) mo Hayama peakiuu. BeTpsxHyB
npoOUpKy, MOrpy3uTe METaul B Kuciory. HabGmronaiite BhIeIeHUE BOAOPOJA U
BBITECHEHHE BOJBI U3 pabouell OIOPETKHM B COOOINAIOIIYIOCS C HEW HAMOPHYIO
otopetrky (2). [lo okoHUaHME peakIUH OMpPEeNeNUTe KOHEYHBIH YPOBEHb BOJBI B
otopetke (1) m paccuurtaiiTe 00BEM BBIIEIUBIIETOCS BOJOpojaa. Pe3ynbTaTs
sKcriepuMeHTa oopMuTe B BUE Tabiuipl (Tabmuma 1).

Pacuérnl u 00Cy:K/1eHUE Pe3yIbTATOB

Pacuétr M (1/z Me) MOKHO BBITTOJIHATD ABYMSI CIIOCOOAMHU.

IlepBrlii cioco0:

1. IlpumeHHB ypaBHEHUE COCTOSIHUSI uAeanpbHOro rasza Kianeipona-

m
PV =—RT
Menneneena M Y, BBEJISI TIOTIPABKY Ha MAapIHAIBHOE JTaBICHUE BOASIHOTO
napa (P — h ), BeraucimuTe Maccy BoJopoaa B ©3MEPEHHOM BaMH 00BEME.
3
3HayeHUs] YHUBEPCAIbHOU Ta30BOM MOCTOSHHON R = 8,314Ha—ﬂ;{ = 8,314
MOJIb ®
KH L] L]
ATt - 8314 _Hwe 8314 -10° _ Kiwe  _ 0,082 411 - 6236
moab* K moav* K Mmoav* K MOTb ®

MM.pMLCI. * T _ 1.986 Kan
monb* K ’ monb* K

2. Ha oOCHOBaHMM 3aKOHa SKBHUBAJICHTOB BBIYUCIUTE MOJAPHYIO Maccy
SKBHBAJIICHTA METAJLIA:
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3. PaccuMraiiTe aTOMHY10 MacCcy MeTajula, BOCIOIb30BABIINCH BAJIEHTHOCTHIO
MeTajia U, Ce10BaTeIbHO, (PAKTOPOM SKBUBAJIEHTHOCTH:

M (1/lz Me)= 1/z -A , tne A — aTOMHasi Macca MeTajlIa; Z — YMCJIO0 DJICKTPOHOB,
y4acTBYIOLIUX B PEAKIIUU.

4. CpaBHUTE TOJYYCHHYIO OSKCIEPUMEHTAIbHYIO BEIMYHUHY MOJISIPHON
Macchbl DKBHMBAJIEHTAa METaula C TEOPETUUYECKHM €€ 3HAYEHUEM, HAWJICHHBIM I10
NEPUOJUYECKON CHCTEME, BBIYUMCIUTE OTHOCUTENbHYIO OIMOKY (A) ombiTa: A

5. Bce Teopernueckue U 3KCIEpUMEHTAIbHbIE TaHHbIE 3aHECUTE B TAOJIHILY

Bropoii cioco6:
PV P,V

1. Vcnonw3ys ypaBHeHHE OOBEIUHEHHOTO Ta30BOI0 3aKOHA T T, ,
npuBeuTe 00beM BhIAeIUBIIErocs Bogopoaa Kk H.y. (Vo(H2)).

2. 3amenute Maccy Bomopoma U M(1/z Hp) B 3akoHe SKBHUBAJICHTOB Ha
IPOMOPLHUOHATBLHBIE UM 00BEMHBIE 3HAUSHHS U TIOJTYyYUTE PacueTHYIO GopMyny:

, rie V(1/z Hy) — sxkBUBaJIeHTHBIN 00bEM BOOpOIa, paBHbIi 11200Mmu1.

Jlanee pacy€r npoaosmKaiTe ¢ MyHKTa 3 MPEIbIIYIIEero crnocooa.

OtyeT oopmuTE TIO ClIeAYIONIEH dopme:
Cryaent: PUO rpynmna
OTuert k J1abopaTopHoOil padore
OnpenesieHne MOJSIPHOM MacCChl IKBUBAJICHTA METAJLJIa
Ilens pabGoThl: MCHOMB30BAHME 3aKOHA SKBUBAJICHTOB /IS OINPEACICHUS
MOJISIPHOM MaccChl 5KBUBAJIEHTa METAJLJIA.
KpaTtkue TeopeTnueckne 0OCHOBbI padoThI
DKBHUBAJIEHTOM Ha3bIBACTCS

@DaKTOp 3KBUBAJICHTHOCTH
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MOHﬂpHaH MacCcCa 3KBHUBAJICHTA U €€ Pa3MCPHOCTb
3aK0H DKBUBAJIEHTOB U €0 MaTEMAaTHUECKOE BBIPAKCHUC
Pacuertsl u 00cy:Kk1eHHe pe3yabTaTOB
I/IccnezxyeMa;I pPCaKkuuA B MOJICKYJIIPHOM BHUIC
YPaBHeHI/Ie QJICKTPOHHOT'O Oananca:
OKHCIJICHUC
BOCCTAHOBJICHHUC
DaKTOP SKBUBAICHTHOCTH
TeopeTI/Iqecxoe 3HAYCHUC MOHHpHOﬁ MACChI OKBUBAJICHTA MCTaJlJia
Tabnuna 1. DxcriepuMeHTaIbHbIC JAHHBIE U PE3yIbTaThl PACYETOB
Ennnnna
H3mepsiemas niam pacyerHas seinunHa | O0o3HaveHue 3Havyenne
H3MepeHus
Macca meranna m (Me) r
Temneparypa T K
HcxonHbIi ypOBEHb BOJBI V1 MJI
Koneunslit ypoBeHb V2 M
OObeM ra3zoBoii cMecu V=V,-V1 M
O6beM Bogopoa (H.y.) Vo(H2) M
ATMmocdepHoe naBieHue P MM. pT. CT.
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HapIII/IaJII)HOC JaBJICHUC MMapOB BOJbI h MM. PT. CT.

MoutsipHas Macca SKBHBAJICHTa BOJIOPO/Ia M (1/z Hp) I/MOJTb

MonsipHblii 00beM SKkBHUBasieHTa Bogopoaa | V (1/z Hy) MJI/MOJTh

Macca Bosiopoia m(H2) r

DKCIEePUMEHTAJIBHOE 3HAUYCHHE MOJISIPHOM
P P M (1/z Me) r/MOJIb
Macchl SKBUBAJICHTA MeTaJlIa

BanentHoCTh MeTai1a z

DKCIepUMEHTAIbHOE 3HAYEHHE MOJIIPHOM
M (Me) ke T/MOJTb
Macchl aTOMOB MeTaljia (ATOMHbIE Macchl)

Teoperuueckoe 3HaYECHHE MOJISIPHOIN MacChl
M (1/2 Me)reop /MOJIb
OKBHUBAJICHTA MCTAJIJIa

OTHOCHUTEIbHAA OIIHOKa A %

BriBoanr:

JlaGopaTopHasi paGora Ne 3.

Tema: KoMmmiekcHbIe cOeJUHEHUS

1. Ileas pabdoOTBI: TO3HAKOMUTBCS CO CTPOCHHEM U  CBOWMCTBaMU
KOMIUIEKCHBIX COETMHEHHUU.

2. PexomMeHaanMu: npu MoJAroTOBKE K paboTe MOBTOPUTE XUMHUUCCKHUE CBSI3H
1 MEXaHU3MbI 00pa30BaHUs CBA3ECH; OTBETHTE HA KOHTPOJILHBIE BOIPOCHI.

3. Bakneiimme MOHSITHA: KOMILIEKCHOE COCIUHCHHUE,
KOMILIEKCOOOpa3oBaTeilb, JIMTaHJ, KOOPAWHAIIMOHHOE YHCIIO, BHYTPCHHSS U
BHEIHS cepbl, MOHU3ALMS B pacTBOpE (MEpBUYHAS M BTOPUYHAS AMCCOLIMAINA),
KOHCTAHTBI HECTOMKOCTH U YCTOMYMBOCTH KOMIUIEKCHBIX COCTUHEHHH.

4. Cnenyer ymeTb: XapaKTepHU30BaTh COCTAB KOMILUIEKCHOTO COEIMHEHUS;
JaBaTh OMNpEACJICHUE TOHATHSAM: KOMIIJIEKCOOOpa30oBaTelb, JIUTAHM, CTEMEeHb
OKHCJICHHS W KOOPJWHAIIMOHHOE YHCJIO KOoMIuIeKcooOpaszoBatens. [lo cremeHwm
OKHUCJICHUS OMPEACATh AIEKTPOHHYIO KOH(PHUTYpPAIMIO KOMIUIEKCOOOpa3oBaTels,
110 YUCJIy CBOOOJHBIX aTOMHBIX OpOUTAaNIeil OmpeacsiTh KOOPAUHAIIMOHHOE YHUCIIO
Y THN THOPHUIM3AIUM KOMIUIEKCooOpa3oBaTesa. BeipaxkaTh ypaBHEHUSIMHU PEaKIuu
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0o0pa3oBaHUsl U MOHU3AIMU KOMIUIEKCHBIX COCAWHEHUN B pacTBOpE, 3alUCHIBATH
BbIpakeHUsA Koop (KOHCTAHTBI YCTOMUMBOCTH) U Kyecroik. (KOHCTAHTHI MOHU3ALIUH )
KOMILJIEKCA.

5. KoHTposibHBIE BONIPOCHI U 3a1aHHs

6. 1. IlpuBemenbl mnpumepbl KoMIUIeKCHBIX coenubenuii:  Ky[ZnCly],
[Zn(OH2)4]CI2, [Ni(NH3)6]C|2, [CF(NH3)3(0H2)3]C|3,

7. a) OTMEThTE BHYTPECHHIOI U BHEIIHIOIO CPepy KOMIUIEKCHBIX COEUHEHUM,
KOMILIEKCOOOpa30BaTeNh U JIUTAH]IbL;

0) ompenenuTe 3aps], CTENEHb OKHUCJICHUS WU KOOPIAWHALIMOHHOE YHCIIO
KOMILIEKCOOOpa3oBaTes.

8. Ompenenute CTENEHb OKHUCICHUS W OJEKTPOHHYIO KOHMHUTYpaIUio
KomIutiekcooOpaszoBatens B coeaunennn Ko[Zn(OH)4). Kakoit Tin rubpuauzanun
MO>KHO TIPUIHCATH OPOUTAIISIM LIEHTPAIBHOTO aToMa?

9. Hanmmure ypaBHenus wuonm3anmu [CA(NH3)4]Cl. u Ky[Cd(CN)4] B
pacTBOpe W ypaBHEHUS HOHM3alUUMU (BTOPUYHOM AMCCOLMAIMM) KOMIUIEKCHBIX
MOHOB.

10. IlpuBeaute oOUME KOHCTAHTHI YCTOWYMBOCTH W HECTOMKOCTH IS
KOMIUIEKCHBIX MOHOB, MPEJICTABICHHBIX B 3a/IaHUU

15. CocTaBbTe ypaBHEHHMs PEaKIMil TOJYyYEHHUS KOMIUIEKCOB, HCXOAS U3
pactBopa AgNOs u B3sB B KayecTBE MapTHEPOB MO peakuuu pacTBOpbl NHa,
Na28203, NaNO, u KCN.

JKCNEePUMEHTAIbHAS YaCTh

Omnpit 1. ITosryyeHne KOMILUIEKCHBIX COeTUHEHU I

B nBe mpoOupku, coriacHO BapuaHTy paOOThI, HAJEHTE MO ABE — TPU KaIUIU
BEII[ECTBA, B COCTaB KOTOPOTO BXOJHUT KOMIUIEKCOOOPa30BaTENb. 3aT€M MO KaIUISIM
100aBbTE€ BTOPOE BEIIECTBO 0 0Opa30BaHMS OCA/Ka U €ro PaCTBOPEHUSI.

Ta6mmma 1. Jlarasie K onbITy 1

Bapuant Peakmun Bapuant Peakmus
1 ZnCl>+NH4OH 5 ) CuSO4+NH,OH
) CoClp+NHsSCN Al(NO3)3+KOH

5 *) CuSO4+NHsOH 7 Ni(NO3z)2+NH4OH
FeClz+NaF ) CoCl+NH4SCN
3 I Ni(NO3)2+NHsOH 8 ) CoCl,+NH4OH

Hg(NOz)> + NH4OH Hg(NO3)+KI
4 ) CoCl,+NH4OH 9 ) AgCI+NH4OH

Bi(NO3)3+KI CoCL+KNO:2
5 ZnCl+NH;OH 10 ) CuSO4+NH;OH
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") FeCls+NH4SCN

ZnCl,+KOH

MpoAyKT peakiyuy COXPaHUTh s ONbITA 2;
“JAQCI nonyuuts u3 AGNO3z u NaCl. PeareHToB B35Th O OJIHOII KaIlIe.

OmnpbIT 2. Pa3pymieHue KOMILUIEKCHBIX HOHOB

K mnonydenHomy B ombiTe 2 KOMIJIEKCHOMY COEIMHEHHUIO (OTMEUYEHO
3BE3/I0YKOI) 100aBbTE PEAKTUB (COTJIACHO BaPUAHTY) A0 U3MEHEHUS! OKPACKHU.

Ta6numa 2. J/laHHbIE K OTIBITY 2

Bapuant Peaxknus Bapuaunr Peaxknusa
1 NaF 6 HCI
2 HCI 7 NaF
3 HNO3 8 KNO2
4 KNO; 9 HNO3
5 NaF 10 HCI

OmnpIT 3. YyacTie KOMIUIEKCHBIX MOHOB B peakuusx o0MeHa
B npoOupky, cornmacHo BapuaHTy, BHECUTE JBE-TPU KaIUId CPEAHEW COJIH.
3areM MO KamwisiM J00aBbT€ KOMIUIEKCHOTO COEIMHEHHUS 10 MOSIBIECHUS

ocajka.
Ta6mwuma 3. J/laHHbIC K ONBITY 3
Bapuant Peaxkuus Bapuant Peaxuus
CuCla+(NHa)2[Hg(SCN)4]
1 FeSO4+Ks[Fe(CN)s] 6 (mobaBbTe 3 KarIu
CH3COOH)
2 KNOs+Naz[Co(NO2)g] 7 FeSO4+K3[Fe(CN)s]
3 CuCla+Ka[Fe(CN)s] 8 KNO3+Nas[Co(NO2)e]
4 ZnCla+(NHa)2[Hg(SCN)4] 9 CoCla+(NH4)2[Hg(SCN)4]
5 Fe(NO3)3+Ka[Fe(CN)s] 10 CuCl+Ka[Fe(CN)e]
OtyeT oopmuTe IO ClIeayIOmEH Gopme:
Crynent: ®PHUO rpynmna

OTtuer Kk J1abopaTopHoi padoTe
KoMmuiekcHbIe coequHeHMsI
lenb paOoOThI: MO3HAKOMUTHCS CO CTPOECHUEM, HEKOTOPHIMM CBOWCTBAMHU M
cnoco0amMu IMOJYUYCHHA KOMIIJICKCHBIX COGHHHGHHﬁ.
KpaTkue TeopeTudeckne 0CHOBbI padoThl
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KommnekcHbIM COCIUMHCHHUCM HA3bIBACTCA

KOMHH@KCOO6paSOBaTeHB

JInranapel

KoopannanmonHoe uncio

Tunel XMuMUYECKOM CBSI3M B KOMIIJIEKCHBIX COCAMHCHUAX

I/IOHI/I3aHI/IH KOMIIJICKCOB B paCTBOPC (HCpBI/I‘{HaH III/ICCOLII/IaHI/I}I)

Jucconmanusi KOMIUIEKCHOTO HOHA (BTOPUYHAs )

KoHcTanTa HECTOMKOCTHA KOMIUIEKCHOTO HOHA

Koncranra ycroitunBoctu

KomIekcHbIN HOH TeM ITpOYHEE, YeM

Omnbit 1. ITosrydyeHne KOMIIEKCHBIX COeIMHEHU

Peaxknusn 1

MornekynsipHoe ypaBHEHHE 00pa30BaHUs KOMILIEKCa
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HNoHHO-MOJIEKYISIpHOE YPaBHEHUE

HNonuzanus komiekca B pacTBope

YPaBHeHI/Ie JUCCoran KOMIIJICKCHOI'O MOHA

BBIpa)KeHI/Ie KOHCTaHThl HECTOMKOCTH

HaOmrogaemoe siBiieHue

Peaknus 2.

MounekynsipHoe ypaBHEHHE 00pa30BaHUs KOMIUIEKCA

HNoHHO-MOJIEKYISIpHOE YPABHEHHUE

HNoHwuzanus KoMIiekca B pacTBOpe

ypaBHeHI/Ie Aucconuanmmy KOMIIJICKCHOI'O MOHaA

BripakxeHrne KOHCTaHThl HECTOMKOCTH

Habmromaemoe sBiienue
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OmnpbIT 2. Pa3pymieHue KOMIUIEKCHOTO HOHA
MouekyapHOE ypaBHEHUE

NonHoe ypaBHEHNE

HaOmnromaeMele ABIIEHUS

OO6ocHOBaHuE O6paBOBaHI/ISI HOBOI'O KOMIIJICKCa

OnbIT 3. O0pa3oBaHne KOMILUIEKCHBIX HOHOB B peakIusix o0MeHa
MounekynsipHOe ypaBHEHUE

HNonnoe ypaBHeHUE

HaOmnromaeMele IBIICHUS

3apsii KOMIUIEKCO0Opa3oBaTes

KOOpI[I/IHaHI/IOHHOG YHCJI0 KOMHJ’ICKCOO6pa3OBaTeHH

JlabopaTopHas padora Ne 4.

Tema: Onpenesnenue Tena10Boro 3gpgekra XuMHIECKON peakuuu

Hear padoTBI: OCBOUTH METOJIMKY 3KCIEPUMEHTAIBHOTO OMpeeeHUs
TEMI0BOTr0 3 QeKkra peakuuu HeUTpaliu3alMK; HCIOJIb30BaTh 3akoH ['ecca s
pacyeToB U3MEHEHUS YHTAIBITHH, SHTPOITMHU ¥ CBOOOHON SHEPTUH CHCTEMBI.

PexoMeHnaanum: npu noAroToBke K paboTe HEOOXOIMMO MOBTOPUTH pa3iel
«Xumuueckasi TepMOAMHAMUKA» U OTBETUTh HA BCE€ KOHTPOJIbHBIE BOIIPOCHI.

Baxkneiimime mousiTMA: cucrema (TOMOT€HHass W TETEPOrCHHAs);

TEPMOJAMHAMHUYECKUE  CHCTEMbI  (OTKpBITasi, 3akKpbITasi, H30JMPOBAHHAS);
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TEPMOJMHAMUYECKHUE MapaMeTpbl COCTOSIHUS (PKCTEHCHUBHBIE U HHTEHCHBHBIE);
TEPMOJMHAMUYECKHE (PYHKIIMM COCTOSHUSA, BHYTPEHHSISI DHEpPrusi, SHTAJIbIMS,
SHTpoOMNHUs, CBOOONMHAs »Heprus ['uOOca, >HTaIBNUS 00pa30oBaHUS, SHTAIBIINSI
CropaHusi, CTaHJApPTHBIE COCTOSHHS M YCJIOBHS, TEIJIOBOM 3(QeKT, 3Kk30- u
SHAOTEPMUYECKUE PpEAKIUH, TEPMOJUHAMHYECKAs BEPOSTHOCTh CHUCTEMBI,
TEPMOXUMMUSL.

Caenyer ymerb: OOBICHATH BCE BaKHEWIIME TOHATHS M J1aBaThb WM
OTIpeJICIICHHUS;

ONpeNeNsTh TUIl CUCTEMBI; 3alMUCBHIBATh TEPMOXMMHUYECKHE YpaBHEHUS,;
pPacCUMTHIBATH TETUIOBOM A(DPEKT XUMUUECKUX U (PUIUKO-XUMHUYECKUX MPOIIECCOB;
OLICHMBATh TEPMHUYECKYI0 YCTOMYMBOCTH COEJMHEHUNW Ha OCHOBAaHWU 3aKOHa
I'ecca;

paccUMTHIBATh M3MEHEHWE BHYTPEHHEH HSHEPruu, SHTPONUU U CBOOOIHOM
SHEPIrUM CHUCTEMbl B PAa3JIMYHBIX Mpoleccax; OOBICHATH TEPMOJIUHAMHYECKHE
KPUTEPUH BO3MOXKHOCTH CaMOIIPOU3BOJIBHOTO MPOTEKAHUS MPOIECCa U COCTOSHHUS
paBHOBECHS.

KonTtpoabHbie Bonpocsl U 3ajaHus

1. Kak u3MeHseTcs SHTANbIUS CUCTEMBI, €CITU PEaKlUs UAET C MOTJIOIEHUEM
Tera’?

2. Beruucnure temnoBoit addext peakuuu NaH)+H20u0=NaOHgp+Ha(T)

110 CTaHJAPTHBIM YHTAIBIHAM 00pa30BaHUsI BEIIECTB, YYACTBYIOIINX B
peakuuu, ecu AM139 (NaH ) = - 56,94 xJlx/Mons, A295 (NaOHp) = -

469,47 xJIx/Monb, M9 (HO ) = - 285,84 kJIk/MOIb.

3. Onpenenurte 3HaK U3MEHEHHS YPHTPOTINH B CIECIYIONIUX PEAKITUIX:
4ANH3 + 30, = 6H20(>K)+ 2N>

CH4()K) + 4Cl, = CC|4(>K)+ A4HCI
CO + 3H2 = CHs + H2Opx

4. B kakoM HaIpaBJICHHH HUKETIPUBEICHHAS PEaKIUs OyIeT MPOTEKATh
camonpon3BobHO? N2 + 2H20 = NH4NOy,

cClIn AGozgg(N H4N02) = |15,94KI[)K/MOJIB, AGozgg(Hzo(r)) = -
228,8kJ1k/MOb.

3KCHepI/IMeHTaHBHaﬂ 4acTb
MeTOIlI/lKa NMPpOBE€ACHUA OIIBITA
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TennoBoit 3pdexT peakiuu HEUTpaIu3allMy OMPENENIeTCsS B MPOCTEUIleM
kasiopumerpe. OObeMbI MCXOMHBIX BEIIECTB MPHUBEICHBI B Tabmuie 1 coriacHo

BapHaHTY.

Tabmumal. O0beMbl HCXOAHBIX BEIISCTB
Bapuanr 1 2 3 4 5 6 7
OO0BeM KHUCIIOTHI, MJT 60 65 75 70 70 75 55
O0BeM MIeI04n, MII 60 65 60 70 65 75 65

I[Ipy mnomomu MeEpHOrO HWIMHApPA TOMECTUTE PAcTBOP OJHOTO U3
pearupymrommx BeleCTB BO BHYTPEHHHH CTakaH KajlopumeTpa. TepMoMeTpom
U3MEpPhTE HAYalIbHYIO TemmepaTypy pactBopa Ty Ilocie storo uepe3 BOPOHKY
PWICHTE BTOPOI KOMIIOHEHT PEAKIIMU, OTMEPEHHBIM TAK)KE C TTOMOIIBI0 MEPHOTO
munuHApa. [locie HeMemIeHHOro MepeMelIMBaHUus OTMEThTE CaMYH BBICOKYIO
temrepatrypy Tx. Pe3ynbrarhl uamepeHuit u pacyeToB opopMure B BUE TaOJIHIIBI
2. O0paboTKa pe3yJbTATOB IKCIIEPUMEHTA

1. Onpenenute n3amMenenue tremrnepatypsl pactBopa AT = Ti— Ty

2. Paccuwmraiite xommuectBO TemioThl Q (JIk), BbIAEHMBINIEHCS B XOJ€
peakuu: Q = (Myye + Myen) AT-C + W-AT, r11e Mygue ¥ My — MACChI KMCIOTHI U
I1EJI0YH, YHUCIIEHHO paBHbIe UX o0beMaM (p=1r/cm®); C — yenpHas TemIoeMKOCTh
pazbaBneHHoro BogHOro pactBopa (Boabl) 4,184 JIx/r'K; AT — u3meHeHwue
temnepatrypsl; W — nocrosinHas kanopumetpa (140,6 JIx/K).

3. Boruucnure oneITHOE U3MEHEHHE dHTANbIUU (KJ>K/MOIb):

, TJIE V — KOJIMYECTBO 00Pa30BaBIIEHCS BOIBI.

4. PaccunTaiiTe OTHOCUTEIBHYIO MOTPEMIHOCTD OMbITa, %: A

8. Cnemnaiite BEIBOJIBI TIO paboTe, 00CYIUTE HCTOYHUKH MOTPEITHOCTEH.

OtyeT oopmuTe IO ClIeayIOMEH Gopme:

Cryaent: PO rpynmna

OTuert k 1abopaTopHOM padoTe

Onpeaesienue TenJIoBoro 3ppexra peakiuu HEMTPAJIU3ALNH
Heab paboThl: OCBOWUTH METOAUKY DKCIIEPUMEHTAIHHOTO OMpPEeaeICHUS
TEMI0BOro 3(dQekra peakuuu HEUTpalM3allK; MCIOJIb30BAaTh 3aKoH ['ecca nis
pac4yeToB U3MEHEHUS YHTAIBIIHH, SHTPOITMHU U CBOOOHON SHEPTHH CHCTEMBI.

KpaTkue TeopeTudeckne 0CHOBbI padoThI
TenmoBbiM 3G PEKTOM XMMUUECKON PEaKIIMU HA3bIBACTCS
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O6o3HaueHue: €IMHUIIBI U3MEPEHUS

3akoH ['ecca

0
AH o6p.298

CJ'IG,IICTBI/IC u3 3akoHa ['ecca:

Xumudeckas peakiiys BO3MOXkHa, eciu s Hee AG xp < 0
B3aumocBs3b TepmouHamudeckux GyHKuui AG xp = ,

rae AGy.p.- U3MeEpSeTCs B

AHyp - U3MeEpSETCA B
ASyp.- U3MepseTCs B

T -

Hccnenyemas cucrema: KUCIOTa ; OCHOBaHHE

Uccnenyemas peakuusi B MOJIEKYJISIPHOM BU/JIE

HNonHoe ypaBHEHHE peaKIInU

3akoH ['ecca qus uccienyemMon peakiuu
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PaccuuTaiiTe U3MEHEHUs TEPMOJMHAMHUYECKUX (QYHKUUN, UCTIONb3Yys JTaHHbIE

MIPUIIOKEHHUS 1.

AHO
X.p.

ASOX.p

AGY%p

Brison:

JKCNepUMEHTAJbHAS YaCTh
Tabmuma 2. Pe3ynbTaThl 2KCIIEPUMEHTOB U PacYeTOB

N3mepeHHbBIE ) | acyeTHbIe Exnnuna

P P O0o3HaUYeHHnE 3HaueHune
BCJINYHUHBI H3MEpCeHUdA

O0BEM KHUCIOTHI

O0BeM 11e04Yu

KOHHCHTpaHI/IH KHCJIOTBI

KOHHCHTpaHI/IH meja04u

HauanbHas Temneparypa

Koneunas remnepatypa

YaenpHas TEMI0€MKOCTh BOOBI

KoauuectBo O6pa3OBaBHJCI>'IC}I BOJbI

TemoBoit appext (onbITH.)"

*x
N3meHeHne SHTANBINU (OTBITH)
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KOHTpOHBHLIﬁ OK3EMILJISIP HAXOAUTCS Ha
Ka(benpe DJIEKTPOSHEPI €TUKU 1 DJICKTPOTEXHUKN
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N3menenue sHTANBINU (pacUeTH)

*)TemnoBoit 3¢ dexr

pEaKIuMu  pAaCCUMTBIBAETCS IO  YPABHEHMIO:

Q=(Mmy+my) CAT+ WAT, tme Mi u M — Macchl KHUCIOTHI H IINEIOYH

(p = 1r/em®); C — ynenpHas TEIIOEMKOCTh pa30aBIEHHOTO BOJHOTO PacTBOpA
(Bombr) 4,184 JIx/r'K; AT — wusmenenue temmneparypbl, W — mocrosiHHas

kanopumertpa (140,6 1x/K).

**)  H3MeHeHHEe DHTAIBIINHN:
(OTIBITHBIN); V - KOJTUYECTBO 00pa30BABIICICS BOJIBI.

Brruncienne oTHOCUTEIbHOM MMOTPCHIHOCTHU OIIbITA, %:

HOI‘pGIIIHOCTI) OIIbITAa

A

k/x/Monb, tne Q - TemoBoil 3ddexT

BriBon:

HpPIJ'IO)KGHI/Ie 1. CTaHI[apTHBIG TCPMOINHAMUYUCCKHUC BCIINYHNHDBI

BemiectBo AH? 45y, kJIK/MOTH S%é6p., e/ (Mo1b * K)

HCI -167,46 55,10

HNO3 -173,20 156,16
NaOH -469,60 49,66

KOH -481,15 91,96

KCl1 -418,67 157,60

KNOs -457,78 248,9

NaCl -406,12 115,30
NaNO03 -446,23 206,60

H20 -285,84 70,10

Tema: XumMmnueckass KHHETHKA
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Heabr paGoTsi: UCCIIEJIOBAHNE 3aBHUCHUMOCTH CKOPOCTH XHMHYECKOM

peakiuu: 1) OT KOHIEHTPAIIMH PEArkpYyIOIINX BEIIECTB;
2) OT TeMIiepaTyphl Ipoliecca;
3) pacuer sHEPruu aKTUBAIUU PEAKIUU.

PexoMeHIaUM: TTO3HAKOMUTHCSI C TEOPETUYECKUMHU OCHOBAMH PabOTHI 1O
JTUTEPATyPHBIM UCTOUHUKAM.

BakHelilie TOHSATHSA: WCTUHHAsT MW CPEIHSAS CKOPOCTH, KOHCTaHTa
CKOPOCTH, KHHETUYECKOE YPaBHEHHUE, YHEPTUSl aKTUBAIINHN, KHHETUUECKUE YCIIOBUS
CaMOITPOM3BOJILHOTO MPOTEKAHUS MPOIECCOB, MEXaHU3M pEaKIuu, oO0paTUMbIe U
HeoOpaTUMbIE PEAKIIUU.

Caenyer yMeTh: 3alHMChIBATh KMHETHYECKOE YpaBHEHHWE JJISI TOMOTCHHOU U
TrETEPOreHHON peakIMy; pPacCUUTHIBAaTh CKOPOCTh XUMHYECKOW peakIuud B
HayaJbHBII MOMEHT M Ha MOMEHT, KOrja IIpopearupoBaja 4YacTb BEIECTB;
ONpENENATh WU3MEHEHHS] CKOPOCTH NpPH HM3MEHEHUHM KOHIIEHTpalUd BELIECTBa,
TEMIIEpAaTypbl M AAaBJIEHUSA, PACCUUTHIBATH SHEPrUI0 AKTUBAUUU M KOHCTAHTHI
CKOPOCTH;

KoHTpoJibHBIE BONPOCHI U 3a/IaHUA

1. Kakue axTopsl BIUSIOT HA CKOPOCTh XUMUYECKUX PEAKIMi B TOMOT€HHBIX
U TE€TEPOreHHBIX CUCTEMAX?

2. Kak BiusieT mpupojaa pearvpyrolux BEIIECTB HA CKOPOCTb XMMHYECKUX
peakuuii? [IpuBeauTe npumMepsl.

3. Ot kakux (paKTOPOB 3aBUCUT KOHCTAHTA CKOPOCTH XUMHYECCKON peaKInu?

4. ChopmynupoBaTh U 3aMMCaTh 3aKOH JEHCTBYIONIUX MAcC JIJIsl PEaKInu:

2NO(F) + Oz(r) = 2N02(r)

5. Ilouemy Temmeparypa BIMSET Ha CKOPOCTh XMMHUYECKHX peakumii? Kax
U3MEHSETCSI CKOPOCTh TOMOTE€HHOM peaklUU MPU MOBBILICHHH TEMIIEPAaTyphl Ha
40°C, ecnu TemnepaTypHbIii KOG GUITHEHT paBeH 27

6. Uro Ha3piBaeTCsd »dHeprued axktuBanuu? B Kakux eaWHMIIAX OHA
BhIpakaeTcsa? Kakas W3 JABYX NPHUBEACHHBIX PEAKIMA MPOTEKAET € OOoJbIIeH

CKOpPOCTHIO?
CO + H,O = CO2 + H; (oueprus aktuBanuu 98 kJ[>x/MoJb) 1)
2H1 = Hy + |, (3neprus aktuBarmu 186,4 x/[x/MoIb) @)

OnbiT 1. 3aBUCHMOCTH CKOPOCTH XMMHMYECKOHM peakmum OT
KOHIEHTPALMM pearupyriux BenecTs
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Jlist uiccnienoBaHus peiaraeTcsi peakius:

Na,S,03 + H,SO,4 = Na,SO4 + SO, + Sl + H>,O

Peaxiiyst B MOHHO-MOJIEKYJISIPHOM BUJIE:

8203'2 +2H"=S0, + Sl + H,0.

[Ipexae dYeM mnpuCTynaTh K BBIMOJHEHUIO 3KCIIEPUMEHTA, PACCMOTPUTE
NPUMEHUMOCTh  3aKOHa  JICHMCTBYIOIIMX  Macc JJig  JaHHOM  peakiuu
(171 yIpoIeHusT HUCIOIb3YHTE YpaBHEHHE PEAKIMU B HMOHHO-MOJEKYJISIPHOM
Buje). M3o0pasute rpaduyeckd BHUJ 3aBUCMMOCTH CKOPOCTH pPEaKUUUd TNpH
yBEJIUYEHUN KOHIIGHTPAIIMKM TUOCYJIb(aTa HATpUsl, YCIOBHO 0003HAUMB ee Kak 1C,
2C, 3C (mipu MOCTOSIHHOM KOHIIEHTPAIIUU CEPHOM KUCIIOTHI). OmnpeaenuTe nopsiok
peakiuu mo Tuocyibdar-uonam. OOCyauTe TakKe BHJI 3aBUCUMOCTH CKOPOCTH
peaKIuu OT KOHIICHTPAIIUU CEPHOM KUCIOTHI U M300pa3ute rpaduuecku BU TOU
3aBUCUMOCTH, €CJIM KOHIICHTPAIIMIO THOCYJb(PAT-HOHOB CUYUTATh IOCTOSHHOM.
YKaxuTe mopsIOK Peakiliy 1Mo HOHaM BOJIOPO/Ia.

MeToanka BbINOJHEHHUS ONbITA

[IpuroToBsTe TpU pacTBOpa THOCYIb(pATa HATPUS PATUUYHON KOHIICHTPALIUU.
Jliist aToro B Tpu npoOupku Hanente: B nepByto — 1 mi pactBopa NaS;03 u 2min
H>0; Bo BrOpyto — 2 mi NaxS;03 u 1 M H2O; B TpeThio — 3 Mu TOro e pacTBopa
Na S:0;3. 3arem B Kaxkayw mnpoOupky nobaBbre mo 1 mMi pactBopa HxSOs m
U3MEphTE BpEeMs B CEKYyHJaX OT MOMEHTa J00aBJICHUS KHUCJIOTHI JO TOSBICHUS
NEPBBIX NPU3HAKOB IMOMYTHEHHS BCJEACTBHE OOpa3oBaHus cephl. Pe3ynbraTel
OTBITOB 3aHecuTe B Tabmuiy 1 m moctpoiite Tpaduk 3aBUCUMOCTH CKOPOCTH
peakiuu OT KOHIIEHTPALlMK TUOCYIb(aTa HATpHSL.

OnbIT 2. 3aBUCHMOCTH CKOPOCTH PEaKIUM 0T TeMIePaTypbl

Uccnenyercs momyamnupuueckoe mnpaBuio Bant-I'obda u ypaBHeHUHE
Appennyca, rpaduueckoe pemeHre KOTOPOTro MO3BOJSET ONPEACIUTh BEIUYUHY
SHEPTUU aKTUBAIIUU PEAKIUH.

MeToanka BbINOJHEHHUS ONbITA

B uetsipe mpobupku Hanelite mo 2 mu pactBopa NaS;03, kakmyro mocTaBpTe
B CTAaKaH ¢ Topsuei Bojioi, cobmoaas HHTepBan Temneparyp Boasl B 10°C, u uepes
3 — 5 MUHYT H3MEphTe TeMIlepaTypy B CTakaHax Tepmomerpom. JloGaBbTe B
KaKIyro npooupky mo 1 ma pactBopa HpSOs m oTmMersTe BpemMsi OT MOMEHTa
100aBIIEHUS KUCIIOTHI JIO TIOSIBIICHUS TIEPBHIX MPU3HAKOB MMOMYTHEHMSI. Pe3ynbpTaTh
OTIHITOB BHECUTE B TaOIUITYy 2 U MOCTPONTE TpaduK, OTKIIAIBIBAS ITO OCH abCcImce —
TEMIIEPATYpPy, a M0 OCH OPJIUHAT OTHOCUTEIIBHYIO CKOPOCTH (BEIMYMHY, OOpaTHYIO

BPEMEHH).
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PaccuuTaiite cpennuii TemneparypHblii KO3()(GUUIUEHT peakuuu, HUCIONb3Ys
npaBuio Bant-I'odda B 3a1aHHOM HHTEpBalle TeMIEpaTyp.
SHEPIMM AaKTUBALIMM ITOCTPOWTE 3aBUCHUMOCTH
INV=7U*/T) m mno TtaHreHcy yria HaKJIOHA TNPSAMON ONpPEACIUTE DSHEPTHIO
AKTHBALUH TAaHHOW pEaKIUU.
IIpumep >KCIEPUMEHTATBHOTO ONPEAEIEHUS IJHEPIMH AKTUBALUMN

1) BO Bcex cucCTEeMax HCCIENOBAICSI pacTBOp TUOCYJb(ara HaTpus c
KOHIIeHTpanuel paBHou 1C; B KaXIyl CUCTEMY JT00aBISJICS PAacTBOP CEPHOM
KHUCIIOTHI 00BeMOM 1 MT;

2) 1O COOTBETCTBYIOUIEH METOAUKE IPOBOJUIICS HKCIEPUMEHT, JaHHbBIC
KOTOPOT'O MPHUBEACHBI B TaOIUIE 3, HHTEPBATI TEMIEPATypbl MEXKIY U3MEPCHUSIMHU
JOJDKEH cocTaBiAaTh 10°C;

Tabmuma 3

DkcnepumenTanbubie gandbie L =T (T) wau In(v) = (1/T)

Ne Temneparypa Bpewms (1) OTHOCHUTEIbHASA
CHCTEMBI (1/T)-10° MOsIBJICHHUS CKOpPOCTh —In(®)
roJiy6oro v=1/1 ,c?
t,°C T, K OKpAlIMBAHMS,
¢
1 70 343 2,91 3 0,333 1,11
2 60 333 3,00 6 0,166 1,78
3 50 323 3,10 12 0,111 2,45

3) Ha OCHOBAaHMH IKCIICPUMEHTATBHBIX JAHHBIX CTPOUTCS Irpadrueckas
3apucuMocTh IN(0) = f (1/T) (puc. 3);

4) Tanrexc yria HakiaoHa (tgo) 3Toi 3aBUCMMOCTH K OCH a0CLIMCC paBeH
MHOXHTENO nepes aprymerToM (1/T) B ypaBHeHun Appenunyca, T.e.

tg()( =—- EA/R.
R — rasosas nocrosinuas papHas 8,31-10 kJlx/Monb.

TaHreHc o paccUUTHIBaEM KaK OTHOIIEHUE TIPOTHBOJICIKAIIETO KaTeTa K
MPHUJISKAIIEMY B BBIJICICHHOM Ha Tpa)UIeCKO 3aBUCIMOCTH TPSIMOYTOJIEHOM
TpeyronbHuKke: tga = a/b, rae a u b onpenensrores mo rpaduky. B nannom
npuMepe:
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Paspaboruuku: gouent H.1.
JIsamyHoBa

a=—(InW)max — IN(O)min)

a=-(2,45-1,11)= — 1,34.

b =[(1/T) max — (1/T) min] = [3,1 —2,91]-10° = 0,19-1073,

tgo = — 1,34/0,19-10°3 = 7,05-10%, — EA/R = — 1,34/0,19-10°3,
DHeprus akTUBaluu OyJeT paBHa:

Ea =7,05-10%8,31-10%=58,58 kJ{x/MOIIb.
Pacuet Temneparypsoro ko3ddunuenra (korpdunuenra Bant-I'opda - v).
Y1 =03/ 02, y2 =02/ V1, Yepen = (y1 + 72)/2.

OtyeT oopmuTe TIO Clienyroe Gpopme:

Cryaent: PUO rpynmna
OTuert k J1ab0opaTOpHOI padoTe
XuMHYeCcKass KHHeTHKA

CKOpOCTBIO XMMHUUYECKOW peakiuu (V) Ha3bIBaCTCS:

CKOpOCTh peaKIiy 3aBUCHUT OT CICIYIOMINX (DAKTOPOB:

1.

=In(v)

A

2,5

2,0
/ .

e
15 3aBUCUMOCTh CKOPOCTH
’ /L W XUMHUYECKOW PEaKIINH OT
/ AN koH1eHTparuu (C) pearupyromux
Z G iy, BEIIECTB OMHICHIBACTCS
1,0 = . > 3AKOHOM..covinerriinnniinenieinnecnnnes
b L

2,9 3,0 3,1 3,2
19
Puc. 3. DxcniepumenTanbHas rpaduyeckas
3aBucumocts In(0) =T (1/T)



JIAJIbBHEBOCTOUHBIN ®EJEPAJIbHBIA YHUBEPCUTET

Pa6ouasi nporpamMma y4eGHOii AMcuMIUIMHBI «XUMHS» HaNpaBJeHue NoAroToBKkHU 13.03.02 «iieKTpoIHepreTuKa U 3JeKTpoTeXHuKa». [Ipopuias

«IIeKTPOCHADKEHH e

Pa3paborunku: nouent H.U. Vi nenTH puKanyoHHbIH HOMED: KoHTposbHBI 5K3eMILIp HAXOMUTCS Ha JIuct 66 u3 86

JlsmyHoBa YMK/I.19.22(55)-13.03.02 -51.5.13 - Kadepe NEKTPOSHEPreTHKH 1 HIEKTPOTEXHUKA

2017

Kunernueckoe ypaBHeHHE (KaK YaCTHBIN cilydail 3akoHa AEHCTBYIOMINX
Macc) 3To (PyHKLIHUOHAIbHAsS
3aBUCUMOCTb:

Koucranra
CKOpPOCTH: , YUCJIEHHOE
3HAYEHHUE KOHCTAHTHI CKOPOCTH OMPEAEISAETCS:

Brnustnue Temrepatypbl Ha CKOPOCTh PEAKIIUU ONUCHIBaeTCS: 1)
smnupuyeckum npasuioM Baut-I'odda (bopmynupoBka u MaremaTudeckast
3aImCh)

1
2) ypaBHeHHEeM AppeHuyca (Jiorapudmuueckass U SKCIIOHEHIIUANbHAS (OPMBbI
ypaBHEHUA )

Oueprus aktuBaruu (Ea) 310 —

Ennnunsl uzmepenus Ea:

OmnpbIT 1. 3aBUCUMOCTH CKOPOCTH XUMUYECKOUN peaKuy OT KOHLIEHTPALIMU
pearupyromnmx BeIeCTB.

v=Ff(C)

Hccrienyemas peakiiysi B MOJICKYJISIPHOM BHJIC:
Na,S,03 + H,SO4 = Na,SO,4 + H,SO3+ S

Na,S,03 + H,SO4 = S + H,O + SO, + Na,SO..
Wonnslii Buz ypasHenus: (S;03)% + 2H* — S + H,0 + SO, + (SO4)?.

Kunernueckoe ypaBHeHHE (3aKOH JIEUCTBYIOLIMX MaCC) JUIsl JAHHON peakiuu
[IpY IEPEMEHHON KOHLIEHTPALUK PEarupyronX BeIIECTB UMEET BUI:
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Kunernueckue ypaBHEHUS U BUJI TEOPETUYECKHUX TpahUUECKUX
3aBUCHMOCTEN MPHU MMOCTOSHCTBE KOHLIEHTPALMU OJHOTO U3 PEarupyronmx
BEIIECTB:

a) C(H") = const, v = ; 6) C(S203%) =const, v =

Tabnuua 1

DkcnepumeHTanbHbie qanHbie L = T (C)

Ne O0BbEM peareHToB, MJI C(S205%) Bpewms (7) OTHocHuTeIbHA
cucTeM A b B NOSABJICHUA fl CKOPOCTh
bl roJy6oro v=1/1 ,c?
OKpalIMBAHHSL, C
1 1 2 1 1C
2 2 1 1 2C
3 3 0 1 3C
Pearentsl: A- tnocynbdar natpus (Na2S203), b- Boga (H20), B — cepnas kuciaora (H2SO4)
0107, ¢
6,5
o A
5,5
5
4,5
4
3,5
3
2,5
2
1,5
1
0,5
0 -
0 0,5 1 1,5 2 2,5 3 35 C(S:05)

Puc.1. 3KCHCpI/IMCHTaJIBHaH 3aBUCUMOCTDb CKOPOCTH PCAKIINH OT KOHLICHTPAIH TI/IOCYJ'IB(l)aT HOHa

C_____.

v=F(T) um In@) =f(UT)

HcxomHble KOHIICHTPAIMH PEarupyromuyX BEIIESCTB BO BCEX CHCTEMax
C(NazS:03) 1 C(H2SO4) onriHAKOBEI.

MaremaTtuueckas 3anuch npasuia Baut-I'odda
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Vi nenTH puKanyoHHbIH HOMED:
YMK/I.19.22(55)-13.03.02 -51.5.13 -

KOHTpOHBHLIﬁ OK3EMILJISIP HAXOAUTCS Ha
Ka(benpe DJIEKTPOSHEPI €TUKU 1 DJICKTPOTEXHUKN

JTucr 68 u3 86

YpaBHeHune AppeHuyca B JorapuMUIECKOM BHUJIE ATO YPaBHEHHUE IIPSIMOM

JINHUU:
E, 1
R = -—+Ink
Inizi(0) R T
Tabnuma 2
DkcnepumenTanbibie qaHHbie: V=T (T) wau In(0) =T (1/T)
Ne Temneparypa Bpewms (1) OTHOocHuTeIbHASA
CUCTEMBI (1/T)-10° MOsIBJICHU S CKOPOCTH —In(v)
roayooro v=1/t ,c?
t,°C T, K OKpaIluBaHMSI,
c
1
2
3
0102, ¢ a) - In(0) 6)
Y
30
20
10
0 P
0 10 20 30 40 50 60 70 80
> A toc | (WT)103
2
1,5
1 >
2,9 3 3,1 3,2 3,3

Puc. 2. I'paduxu skcrepuMeHTaNbHEIX 3aBUcuMocTeit: a) v = f (T); 6) In(v) = f(1/T) ) 103
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Pacuet TemneparypsHoro ko3 dunuenta (koapduunenra Baut-I'opda - 7).

Y11= D3/ 02, Y2 = 0o/ 1’)1, Yepen = ('Yl + ’YZ)/Z

BriBosibl 110 pabore:

1.

2.
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JlaGoparopHasi paGora Ne 6

Tema: PaBHoBecue B pacTBopax 3JieKTpoauToB (I'maposaus cosiein)

Hear pabdoThl: u3ydYeHHE Tpollecca THAPOIU3a COJed pa3HOro THIA,
YCTAaHOBJICHUE KOJMYECTBEHHBIX XapaKTEPUCTHK IMpollecca TUIPOJIN3a, U3yUeHUe
BIIMSIHUS PA3UYHBIX (PAKTOPOB HA CTENECHb THAPOIIN3A.

PexkoMeHaamum: 10 JIUTEpPATypHBIM HCTOYHUKAM  O3HAKOMHTBCS  CO
CICAYIOIMUMHU TEOPETUUECKUMHU OCHOBaMHu - «VOHHOE Tpou3BeJcHUE BOIBDY,
«CuibHBIE U cIa0bIe IEKTPOIUTHIY, «[ MAPOIN3 comei».

Baxueimme mMOHATUA: TUAPOJIU3 COJIEH, CTENIEHb U KOHCTAHTA THUIPOJIM3a,
BOJIOPOIHBIN ¥ TUAPOKCUIBHBIN noka3aTenu (PH u POH).

Caenyetr yMeTh: CpaBHMBATh CKIIOHHOCTh K THAPOJIU3Y HOHA B 3aBUCUMOCTH
OT ero 3apsjaa u pazmepa. CBA3bIBaTh CKJIIOHHOCTh HOHOB K TIPOIIECCY THAPOIU3A C
CUJIOM COOTBETCTBYIOIIUX KHCIOT U OCHOBAaHUM, HCMOJB3Yys 3HaueHUs Ky
COOTBETCTBYIOIIUX CTYNEHEH MOHU3AIMU KHUCIOT U OCHOBaHUMW. BrIpaxkars
IOpolLlecCC THUAPOJM3a C TIOMOIIBI0 HOHHBIX W MOJIEKYJSIDHBIX YpPaBHEHUM.
OOBACHATh BIMSHHE TEMIIEpaTyphbl, KoHIeHTpanuu uoHoB HY u OH wm
OJTHOMMEHHBIX HOHOB Ha CMEIEHNE NOHHOTO PAaBHOBECHS.

KoHTpoJibHBIE BONPOCHI U 32IaHUA

1. Yto Ha3bIBaeTCS MOHHBIM INPOU3BEAECHHUEM BOJIbI? KakoBO €ro 3HaudeHHE
npu 298K?

2. Urto HazbiBaeTcsd BojopoAHbIM mokazatenem (pH)? Kak ero BennunHa
CBsI3aHa C TUPOKCUIIbHBIM NoKka3ateneM (pOH)?

3. Omnpenenute 3Hauenne pH B pacrBopax NaOH wu HSO3; npm wux
kounentparuu 0,001 monb/m.

4. JlaliTe omnpeesieHue Mpoleccy rupoiamns3a.

5. Kakue (1o npupojie MOHOB) COJIM MOABEPraroTCs TUAPOIU3Y MO KaTHOHY, a
Kakue — no aHuoHy? Kakue conum He mojasepratorcs ruaponusy? IlpuBenute
MIPUMEPHI, 3aMKUCAB yPaBHEHUE PEAKIUU THUIPOJIM3a B UOHHOM U MOJIEKYJSIPHOM
BUJIE.

6. UTo siBJIsIETCA CJIEACTBUEM Ipoliecca THAposn3a’?

7. OxapakTepu3ynre MTOHSTHUS «CTEIMEHb THUJIPOJIA3a»,
«KOHCTaHTa TUAPOIIN3a.

8. Ot kakux (paKTOpOB 3aBUCUT CTETICHb THAPOJIHA3A?

9.PaccumnTaiite koHCcTaHTy U cTeneHb ruaponm3a coiaun NH4Cl, pactBope c
koHueHTpamuei 0,001 monb/i.

JKCNepUMeHTAlbHAasA YaCTh
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OmnbIT 1. Peakuusi cpeabl BOAHOTO PacTBOPa COJIH
Pa6ora BeimonHsieTCs 1Mo BapuaHnTam (Tadu.l).

Tabnuual. JlanHabie k onbiTy 1

Bapuant Cou
1 2 3

1 ZnCl, Na>SOs3 NaCl
2 Cu(NO:s)2 NaHCOs3 Na>SO4
3 MgCl, NazBO3 KCI
4 AlI(NO3)3 KNO> K2SO4
5 Pb(NO3) K>CO3 NaNO3
6 ZnS04 K2CrO4 KCI

7 NH4CI Na,SiO3 KNO3
8 MgCl, NaH2PO4 K2SO4
9 Ni(NOs)2 CH3COONa NaCl
10 Al>(SO04)3 Na>S03 NaBr

JIns mpenyioKeHHBIX COJied AAHHOTO BapUaHTa OINPENEIUTE BO3MOMXKHOCTH
NPOTEKAHUS TUAPOJIM3a U TUI THUIPOJIN3A: IO KaTUOHY WM 10 aHUOHY. st 3Toro
BOCTIOJIb3YHTECH TaOJIUIIaAMU KOHCTAHT JUCCOLMAIINY CJIa0bIX KHCIOT U OCHOBAHMI
(CMOTpH NIPUIIOKEHHUE).

MeToauka BbINOJHEHUS ONbITA

B Tpex mpobupkax pacTBOpUTE HECKOIBKO KPHUCTAJUTMKOB Ka)XIOW COJIIH,
no0aBpTe 1 — 2 KamiM YHHMBEpPCAJbHOTO WHIUKATOpa IJs ompeneneHus pH u
CpaBHUTE LIBET pacTBOpa CO IIKaJOM ULBETHOCTH WHAMKATOpA. 3aluIIUTE
PE3yNbTATHI ONpeeeHus] 00IacTH 3HadeHus: pH u ypaBHEHUS peakiuy TUAPOIIH3a
B HOHHOM ¥ MOJEKYJSPHOM BHUJE, VYUTHIBag CHENU(UKY THAPOIH3A
MHOT'03apsiIHBIX HOHOB. B BBIBOJIE OTMETHTE, MPABUIIBHO JU BBl onpenenuiau tun
COJIH.

OnbIT 2. Biausinue pa3anyHbIiX GaKTOPOB HA CTENEeHb MMAPOJIN3a

Onvim 2.1. Bauanue pazbasnenusi Ha cmenets 2uopoau3a

B cyxyro mnpoOupky BHecuTe ¢ ToMomiplo Tmametkd 10-15  kamenb
HACBIIIEHHOTO pacTBOpa arerata HaTpus M 1 Kamio pactBopa (eHondrasenHa.
OTMeTbTEe MOSIBICHHE OKPACKUM HMHAMKATOPA, CBA3AHHOE C THAPOIU30M COJIU.
Conepxxumoe TPOOUPKH paszaenuTe Ha ABe npoOupku. OJHY OCTaBbTe JIA
CpaBHEHHUsI, BO BTOPYIO A00aBbTE 5 Kaleilb AUCTHUILIMPOBAHHOW BOABL. B BBIBOJIE
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OTMETBHTE, COIVIACYIOTCSA JIM DKCIEPUMEHTAIbHBIE JAHHBIE C TEOPETUYECKOMN
3aBUCUMOCTHIO. [IprBEeINTE COOTBETCTBYIONINE YPABHEHUS PEAKIIUH.

Onvim 2.2. Brusnue memnepamypul Ha cmeneHb 2u0poau3a coau

B cyxyro npobupky BHecuTe 10-15 kamenb HachIIEHHOTO pacTBOpa aleTara
HaTpusi U OJHY Kamiio wuHaukatopa (pactBop ¢eHondranenna). OTMeTbTe
NOSIBJIEHWE OKPACKH HMHAMKATOPA, CBSI3aHHOE C THAPONHN30M coiu. CoaepKumoe
npoOupKHU pasnielite Ha JBe NMpoOupku. OnHy ocTaBbTe 0€3 M3MEHEHUH, IPYTyIo
Harpeite. B BbIBOJIE OTMETHTE, COIIACYIOTCS JIM IKCIEPUMEHTAIbHbBIC JTAHHBIE C
TEOPETUUECKOM 3aBUCUMOCTHIO. [IpuBennTe COOTBETCTBYIOUIME YpPaBHEHUS
peaKIuu.

Onvim 2.3. Bausnue cunvi Kuciomsel, o00paszyroueli coib, HA CMeneHs
2uoponusa

Omnpenenute pH 0,1 M pactBopoB NaSOz u Na;COs. Jlnsa atoro x 1 mi
pacTBOopa KaxIod conu no0aBpTe | Karmuio YHUBEPCAIBHOTO HMHIMUKATOPA.
M3mepbre pH. 3anumiure COOTBETCTBYIOIIME ypaBHEHMsS peakiuid. Paccumtaiite
CTENEHb W KOHCTAHTY THAPOJM3a KaXIOW CONU; CHENalTe COOTBETCTBYIOLIUA
BBIBOJ.

Otuer odopmute 10 cienyromieit popme:

Crynent: ®UO rpynmna
Otuer Kk 1a0opaTopHoOii padoTe
PaBHoBecue B pacTBopax 3j1eKTpoauToB (I'maposus coiei)

Hear padoThl: M3yuyeHUE Mpoliecca TUIPOJIM3A COJEH PA3HOTO TUMNA H
BJIMSTHUS PA3JIMYHBIX (PAKTOPOB HA CTENEHb TUAPOIIH3a.

KpaTtkne TeopeTnueckne 0OCHOBbI padoThI

['mpponr3oM Ha3bIBaeTCA

Conp moaBepraeTcs TUAPOIU3Y 110 KaTHOHY, €ClIi 0Ha oOpa3oBaHa
OCHOBAHHEM, KHCJIOTOM.

Conp noaBepraeTcsi THAPOIU3Y M0 aHUOHY, €CJIM OHAa 00pa3oBaHa
OCHOBAHHEM, KHCJIOTOM.

KonuuecTBeHHBIC XAPAKTCPUCTUKH THAPOJIH3aA:

OcHoBHbIE (DaKTOPBI, BIUSIOLIME HA CTEEHb THAPOIU3A:
1.
2.
3.
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OnbIT 1. Peakuus cpesibl BOJHOTO pacTBOpPA COJIH
Coanb 1. YpaBHeHue quccounanuu
COJIU:
Kucnora, ocHoBanue, 00pa3oBaBIIUE COJIb

I'mpponus uuer no

HNoHHOE ypaBHEHHE TUAPOIIN3A

MonexkynspHoe ypaBHEHUE

Peaxnus cpenpl u 00yacTh 3HAYCHU N

pH
Coab 2. YpaBHEHUE TUCCOLUALIUU
COJIH:
Kucnora, ocHoBanue, o0pa3oBaBIme
COJIb
I'mpponus uper
o
HNonHoe ypaBHEHHE THIPOIIN3a
MounekynsapHoe
ypaBHEHUE

Peaxknus cpenbl n o6sacth 3HaueHuii pH

Coab 3. IlpuBecTu peakiuio TuapaTallii COJIM, HE MOJBEPraroiencs
TUJPOJIN3Y TIPH PACTBOPECHUM.

Brisog:

OnbIT 2. BiustHue pa3nudHbIX PakTopoB HA CTEMEHb THAPOIIA3A
OmnpiT 2.1. Bniusaue paz0aBieHust Ha CTENEHb TUPOJIN3a
HNonHoe ypaBHEHHE peakuy Tuapoan3a

COJIN:

3aBUCUMOCTh CTCIICHU TuApOIn3a OT KOHOCHTPAlIKU COJIN
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HaoOmronenus

OmneiT 2.2. BrinsgHue TeMIiepaTypsl Ha CTENEHb TUAPOIU3A
HNonHoe ypaBHEHHE THIPOIIN3A
COJIU:

Habsmronenue

BruiBon:

Onpit 2.3. BriusiHUe CUITBI KUCIIOTHI, 00pa3yolieil cojib, Ha CTETEHb
TUAPOIU3A
Coupb 1. MoHHOE ypaBHEHUE THIPOJIN3A:

MonekyisipHoe
ypaBHEHUE:

Koncrtanra
TUIPOJIN3a;:

CreneHb
TUAPOIU3A:
Pesynbrar

OKCIICPUMCHTA:

Coub 2. MoHHOE ypaBHEHHUE
TUIPOJIN3A:

MounekymsapHoe
YpaBHEHUE:

Koncranrta
TUJIPOJIN3a;:

CreriecHp
TUAPOJIN3A:

PesynbTar
AKCIIEPHUMEHTA:

Brisog:

JlabopaTopHas pab6ora Ne /.
Tema: Xumnueckue HCTOYHUKH TOKHU
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eabp padoTbI: MO3HAKOMUTHCS C MPOLECCAMH TMPEBPALICHUS] XUMHYECKOMN
SHEPrUU OKUCIUTEIbHO-BOCCTAHOBUTEIILHON SHEPTUH B IJIEKTPUUYECKYIO.

PexomeHganum: TOBTOPUTE TEOPUIO OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MPOLIECCOB, YCIOBUS CAMOIIPOU3BOJIBHOIO MPOTEKAHNS XUMUUYECKUX PEAKIUMN.

BaxxHeillune NOHATHA: DJIEKTPOL, THUIIBI JJIEKTPOAOB, CTaHIAPTHBIN
AJEKTPOJIHBIA MOTEHLMAN, BOAOPOAHAs IlIKaja MOTEHIMUAIOB, PABHOBECHBIN
AJIEKTPOJHBIA MOTEHIMAJ, TaTbBAHUYECKUU AJIEMEHT, AJIEKTPOXUMHUUYECKAs CXema
AJIEMEHTA, JJCKTPOJABUXKYINAS CUJIAa AJIEMEHTA, AJIEKTPOJIU3, aHOJA (MHEPTHBIA U
PacTBOPUMBIH), KaTO/I, MOCIEA0BATEIBHOCTD JIEKTPOIHBIX MPOIECCOB, BBIXOJ MO
TOKY 3JIEKTPOXUMHUYECKUM SKBUBAJICHT.

Caenyer YMeThb: ONIPEIECTATD THUII AIEKTPOJIA; COCTaBJISITh
AJEKTPOXUMHUYECKUE CXEMbl DJIEMEHTOB C TPUBJICYEHUEM  CTaHJIAPTHBIX
MOTEHIIMAJIOB; 3alUChIBaTh YPAaBHECHHUE pEaKIMi, MPOTEKAIOIUX Ha JJICKTPOAAX;
paccuMThIBaTH ~ PABHOBECHBIM  MOTEHIMAl MO  ypaBHeHUIO  HepHcra,
ANEKTPOABMKYIIYIO CHUJIy 3JIEMEHTa; CBA3BIBATH €€ CO CBOOOJHON »Hepruei
['u60ca; 3anuchiBaTh ypaBHEHUs PEAKIIMiA, MPOTEKAIOIINX HA aHOJIE U KaToJle TpH
ANEKTPOJIN3€ PAaCTBOPOB M PACIUIABOB; IPOBOJIUTH KOJIWYECTBEHHBIE PACUETHI,
UCITIONIB3Ys 3aKOHbI Dapajes.

KoHTpoJibHBbIE BONPOCHI U 32 IaHUA

1.Yt0 Takoe 3NEKTPOJ M KAaKOBBI NMPUYUHBI BO3HUKHOBEHHS 3JIEKTPOIHOTO
rnoreHImaia?

2. [loueMy oJlHM MeTaJUIbI MPU MOTPYKEHHH B PACTBOP COOCTBEHHOU COMIH
3apsHKAlOTCA OTPULATENBHO, & JPYTUE MOJI0KUTEIBHO?

3. Beruuciaure ¢ momompio (Gopmynsl HepHcTa 37eKTpOAHBIA MOTEHIIAAT
LHWHKA, IIOTPY>KEHHOI0O B pPAacTBOP €ro COJU C KOHUEHTPAallMEd HOHOB
Zn?* 0,01 mMons/m.

4. Omnpenenure MOTEHIMANT BOJOPOJHOTO 3JIEKTPOJA, €CJIA KOHLEHTpaLHUs
noHoB H* B pactBope pasna 3,8 10~ monn/m.

5. OxapakTepu3yiTe OKHUCIHMTENbHBIE CBOMCTBA KaTHOHOB Bomopoaa (H™) mo
OTHOIIEHUIO K METAJJIaM B HEUTPAIBLHOM, IIETOYHON U KUCJION Cpeaax.

6. CocTaBbTe CXEMBI ABYX TrajlbBaHUYECKHUX DJIEMEHTOB, B OJTHOM M3 KOTOPBIX
IHUHK — OTPULATENBHBIN 3JIEKTPO/I, B APYTOM — MOJIOKUTEIIbHBIN.

7. IIpennoxxuTe raibBaHUYECKUM JIEMEHT C MaKCHUMaJIbHO BO3MOXKHBIM DJ[C,
MOJB3YSICh  PSAOM  CTAaHJAPTHBIX  AJEKTPOAHBIX  MOTCHIUAIOB. Y KaXWTE
AIIEKTPOIHBIC MPOLECCHI U MIPUBEAUTE CYMMapHYIO0 TOKOOOPA3yIOIYIO0 PEAKIIUIO.

JKCNepUMEeHTAJIbHAas 4acTh
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OnbiT 1. MeHO - HMHKOBDIN raJIbBAHUYECKUH 3JIEMEHT

B nBa Mukpocrakana Haneite 1M pacTtBopsl: B nepBbiid — pactBop ZNSO4 u
TyJa K€ TMOMECTUTE 3aYUILECHHBIM LMHKOBBIA JJIEKTPOJ, BO BTOPOM — PacTBOP
CuSOs cC TmOMEIIEHHBIM B HETO 3aUUIIECHHBIM MEIHBIM  3JIEKTPOIOM.
['anpBaHOMETp, BCTPOCHHBIA B LEMb, MOKAXKET HAJTUYUE HJIEKTPUYECKOrO TOKA.
OnbIT MOBTOPUTE C KOHLIEHTpaIMEN pacTBopa B KaTojHoM obnactu 0,1 M.

OnbIT 2. N'anibBaHUYeCKUH j1eMeHT BoJibTa

Colepute Takyro K€ CXeMy, YTO U B OMNBITe 1, HO B KauecTBe KaTOJIHOTO
pactBopa wucnoip3yiite 1M pactBop H2SOs. 3amMkHHTE BHYTPEHHIOIO IIEIlb,
UCIIONIB3Ysl TaJIbBAHMYECKUM MOCTHK, U YOSAUTECh B HAJIUYUU DIECKTPUUECKOTO
TOKA BO BHEIIIHEMW LIETH.

OmnbIT 3. DJ1eKTPOIM3 BOAHOI0 pacTBopa cyjbdara HATPpUS

B anexrponuzep naneiite pactBop NaSOs, momecTuTe B HEro YroJibHbIC
AJIEKTPO/IbI, MOAKIIOUECHHBIC K MCTOYHUKY DJIEKTPHUECKOro TOKa (BBITPSIMHUTEIIO
oT ceTn). B xatomHOe mpOCTPaHCTBO AJIEKTPOIM3Epa T0OABHTE HECKOJIBKO Karlelhb
denondranenna W BKIOYUTE BbIIpaMuUTeNb. Onwumure HaOmoneHus. Kakwue
IPOIIECChl Ha KAaTOAE U aHOJE MPOTEKAIOT MPH SJEKTPOJIM3E pacTBopa cyibdara
HaTpuUA?

OnbIT 4. IJ1EKTPOJIU3 BOJAHOTO PACTBOPA HOAUCTOT0 KAJIMS

B oanextponuzep Hanelte pactBop Kl u momecTtute B HEro yrojbHbIC
anekTpoabl. [IponycTuTe yepes3 cucteMy anekTpuueckuid Tok. Uto Habmomaete?

OmnbIT 5. DJ1eKTPOIN3 pacTBOPa CEPHOM KHCJIOTHI C AKTMBHBIM aHOI0M

B anextponuzep momectute 2M pacTBOp CEpHOM KHUCIOTHL. B KaudecTBe
KaToJa WCHOJIb3YWTE YIOJBHBIA OJJEKTPOJA, a aHoJa — MeAHbld. Bxmtouwnre
BEIIpsIMUTENB. Kakue mpoiiecchl IpoTeKaroT Ha 3nekTpoaax? Uro Habmomaere?

OtyeT oopmuTe IO ClIeayIOMeH Gopme:

Cryaent: ®UO rpynmna
OTuert k J1abopaTopHoOil padoTe
XuMn4yeckne HCTOYHUKH TOKA

eap padoTBI: 3HAKOMCTBO C JJIEKTPOXUMHUYECKHMH IIpOLECCAMU Ha
npuMepe padoThl TaIbBAHUYECKUX 3JIEMEHTOB U 3JIEKTPOJIN3a BOJIHBIX PACTBOPOB.

PexomeHaanuu: DOBTOPUTH TEOPUIO OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
MIPOLIECCOB, YCIOBUS CAMOITPOU3BOJIBHOIO MTPOTEKAHNS XUMUYECKUX PEAKIUAMN.

BaxkHeiilmve TOHATHA: DHJICKTPOJ, THUIBI DJEKTPOJOB, CTAaHAAPTHBIN
AJEKTPOJHBIA MOTEHUHAJN, BOAOPOJHAs IIKaja TIOTEHUMAIOB, PABHOBECHBIN

BHGKTpO,HHBIﬁ IIOTCHO A, rajabBaHUYECKUI 9JICMCHT, JJICKTPOXHMHUYCCKAA CXCMa
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AJIIEMEHTA, 3JEKTPOJABMIKYIIASl CHJIa 3JEMEHTa, 3JEKTPOJU3, aHOJA (MHEPTHBIM U
pacTBOPUMBII), KaTOM, MOCIEA0BATEIbHOCTh AJIEKTPOIHBIX MPOLECCOB, BBIXO IO
TOKY 3JIEKTPOXUMUYECKUI SKBUBAJICHT.

Caenyer yMeThb: OTPENIEIATh THUI ANEKTPOJA; COCTaBJISTh
ANEKTPOXUMHUYECKUE CXEMbl 3JEMEHTOB C MPUBICYEHHEM  CTaHIAPTHBIX
NOTEHILIUAJIOB; 3alUChIBATh YPABHEHUE PEaKIMil, MPOTEKAIOUIMX Ha 3JIEKTPOJax;
paccuMThIBaThb  pPAaBHOBECHBIM  MOTEHLMan 1o  ypaBHeHuto  HepHcra,
ANEKTPOABMKYILYIO CHUJy 3JEMEHTa; CBA3BIBaTH €€ CO CBOOOAHOW sHeprueu
['u60ca; 3anuchIBaTh ypaBHEHUS PEAKIIMiA, MPOTEKAIOIIUX HA aHOJIE U KaToJle IpH
ANIEKTPOJIM3€ PACTBOPOB M PACIIAaBOB; MPOBOJUTH KOJIMYECTBEHHBIE PAaCUETHI,
UCnoJib3ys 3akoHbl Dapazes.

KpaTtkue TeopeTnyeckue ocCHOBbI padoThI

DNEKTPOXUMUYECKHM (OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIHN) MpOIIecC

HOTGHHI/IEUI QJICKTpOaa

o0ycioBiIeH
3J1C OKUCIIUTENHHO-BOCCTAHOBUTEIIBHON peaKInu

Karon
AHOI
['anpBaHUUYECKUN DIIEMEHT

B3aunmoces3s D/[C anemenTa u cBoO0HOM 3HEeprun [ nboca

DIIEKTPOIN3

IIpu nsnmekTponm3e Ha KaTtoje Hambojee BEpPOSTEH IPOIECC, KOTOPOMY

OTBCHACT BHGKTpOHHBIﬁ IIoTCHOMAaJI OKHUCIUTC/IA, a4 Ha
aHoAC — IIpomecc C QICKTPOAHBIM ITOTCHIHAJIOM
BOCCTaHOBHTCJIA

OmnebIT 1. MeaHo - HUHKOBBIN raJibBAaHHYECKHI DJIEMEHT
CrangapTHbIe MOTCHIIAANBI OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX CUCTEM:

DNeKTpOXuMUYECKas cxema
AJIeMEHTa

AHOJ , katoJ

Peakuuu, npoTekaronme Ha 3IEeKTPOIaX:

AHOJ

Karton
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ToxooOpa3zyroras peakius B HOHHOM
BUIC:

PaBHOBeCHEBIC 3HAUCHHUS IOTCHIIMAIOB SJICKTPOOOB

Pacuetnas 23J1C snemeHnTa

HaoOmronenus:

BruiBon:

OnbiT 2. NaabBannvyeckuii djaeMeHT BoJsibTa
CrangapTHble NOTEHIUAIBI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX CUCTEM:

9H€KTpOXI/IMI/I"I€CKa$I CXEMa dJJICMCHTAa

AHon

Karon

Peakiiuu, npoTekarorue Ha dJEeKTPOIax:
AHOI

Karon
ToxooOpa3zyroras peakuus B HOHHOM

BUJIC:
PaBHOBecHBIE 3HAUEHUS TTOTEHIIMAJIOB JIEKTPOJIOB
Pacuernas 3/]C snemenTa

HaOmnronenus:

Brison:

JlabopaTopHas padora Ne 8.

Tema: DiekTposu3

Heab padoThl: TO3HAKOMUTHCS C TIPOLIECCAMU MPEBPAILICHUS SJIEKTPUUECKOI
SHEPIUH B XUMHUYECKYIO.

PexomeHaanuu: DNOBTOPUTH TEOPUIO OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
MIPOLIECCOB, YCIOBUS CAMOIIPOU3BOJIBHOIO TPOTEKAHNS XUMUYECKUX PEAKIIUAM.

BaxHeiiluue TNOHATHS: DJIEKTPOA, THUIIBI JJIEKTPOJIOB, CTaHAAPTHBIN
AJEKTPOJHBIA MOTEHUHAJT, BOAOPOJHAs IIKaja TMOTEHUMAIOB, PABHOBECHBIN
AIEKTPOAHBIA MOTEHIUAT AIEKTPOJIN3, aHOJl (MHEPTHBIA U PACTBOPUMBIN), KaTO,
MOCJIEIOBATENBHOCTD AIEKTPOIHBIX MIPOLIECCOB, BBIXO]I o TOKY

ANEKTPOXUMUYECKUN IKBUBAJICHT.
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Caenyer yMeThb: ONpEACNSITH THUM BJIEKTPOAA; AJICKTPOJABHKYIIYIO CHITY
AeMeHTa U €€ CBA3b CO CBOOONHOM sHeprued ['mbOca; 3amuchiBaTh ypaBHEHUS
peakiui, MpPOTEKAIIIMX Ha aHOJAEC M KaToJe IMpHU JJIEKTPOJIM3E PACTBOPOB U
pacIlIaBOB; IPOBOJUTH KOJIMUYECTBEHHBIE PACUEThI, UCIIOJIB3Ys 3aKOHBI Dapanes.

KonTpoJibHbIe BONPOCHI U 32 IaHUA

1.YTo Takoe 35ekTpo?

2.Kakue mpoliecChl MOPOUCXOASIT HA  OJEKTpoAax TMOJ  JICUCTBUEM
ANEKTPUUYECKOTO TOKA OT BHEITHEr0 HCTOUYHHKA?

3.0xapakTepusyiTe  TOCJIEIOBATEIHHOCTh  IMPOIECCOB  OKUCICHUS |
BOCCTaHOBJICHHUS TIO]T ICUCTBUEM DJIEKTPUUECKOTO TOKA OT BHEITHETO UCTOYHHKA.

4 3anumuTe  cXeMy  JJIGKTposiu3a  BoAgHOro  pactBopa ZnSQOs ¢
UCIIOJIb30BAHUEM: @) HHEPTHBIX JIEKTPOJIOB; 0) IIMHKOBBIX AJIEKTPOIOB.

5. Ilpu Toke cumnoit 2 A B Teuenue 40 MUHYT Ha KaToJie BBIAECIUIOCH 4,54 T
HEKOTOPOro MeTajila. BBIYHCIHTE JJIEKTPOXUMHUYECKUM DKBUBAJEHT HSTOTO
MeTasia B T/(A q).

6. Bbixogq 1O TOKY MpU TOJYYEHHH METAIUIMYECKOTO KajlbIUs TMpH
ANEKTPONIM3e paciuiaBa xyopuaa kaibius coctaBunl /0 %. Kakoe konmuecTBo
ANEKTPUYECTBA HAJ0 MPONMYCTUTh Yepe3 ANEeKTpoiusep, uyToObl monyduts 200 r
KaJbIusd?

OtyeT oopmuTe TIO ClIeaAyIONIEH dopme:

Cryaent: ®UO rpynmna
Otuer K 1a0opaTopHOii padoTe
DJIeKTPOJIN3

Leab padoThl: 3HAKOMCTBO C IIPOLIECCAMU JIEKTPOJIM3a BOJHBIX PACTBOPOB

Ha UHEPTHBIX U aKTUBHBIX JIEKTPOJAX.
KpaTtkne TeopeTnueckne 0OCHOBbI padoThI
DNEKTPOXUMUUYECKUH (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN ) TIPOLIECC

[ToreHuman snekTpoaa

o0ycioBIeH

Karton

AHOJI

DIIEKTPOIU3

[Ipu »snexkTponmsze Ha KaToae HaubOoJiee BEPOSTEH MPOIECC, KOTOPOMY
OTBEYACT AJIEKTPOJHBIM TOTEHIIMAT OKHCIWTENs, a Ha
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aHoJC — Iponecc C

BOCCTaHOBHTEJIS
3akoHnbl Papanes

QJICKTPOAHBIM ITOTCHIHMAJIOM

Brixon mo Toky:

OmnpIT 1. DJ1eKTPOIM3 BOAHOI0 pacTBoOpa cyjbdara HATPpUS

YPaBHeHI/Ie Juccouanuu COJIN.

Cxema 3JIeKTpoJTn3a:
Karon (-)

Hau6Gonee BGpOfITHLIﬁ BOCCTAaHOBHTCIJIb:

HaubGonee BGpOfITHLIﬁ OKHCJIIHUTCIIb.

AHof (+)

DIIEKTPOAHBIE TTPOIIECCHI.
K:

A:

[TpomykThl
AIEKTPOJIN3A:

HaOGnronenus:

Brison:

OnbIT 2. DJIEKTPOIU3 BOJHOT0 PACTBOPA HOAUCTOI0 KAJINUSA

ypaBHeHI/Ie Jucconuanmmn COJIM.

CxeMa anekTponu3za:
Karon (-)
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Haubonee BeposITHBINA BOCCTAHOBUTENb:

HauGonee BeposITHBIN OKUCTUTENb:

DIIEKTPOHBIE ITPOLIECCHI.
K:

A:

IIpoayxTsl

QJICKTPOJIN3a.

HaOsmronenus:

BriBon:

OmnbIT 3. DJIeKTPOIN3 PAaCTBOPAa CEPHOM KHCJIOTHI C AKTHBHBIM aHOIO0M.

YPaBHeHI/Ie AUuccoranl KUCJIOTHI.

CxeMa DIIEKTPOJIN3a:
Karon (-) Awnopx (+), Cu

Haunbonee BeposTHBIN BOCCTAHOBUTEIb:

Haunbonee BeposTHBIN OKUCTUTENb:

DNEKTPOHBIE MTPOLIECCHI.
K:
A:
[IpoyKThI 35I€KTpOIH3A:

HaOnronenus:

Brisog:

JlabopaTopHas padora Ne 9.
Tema: Koppo3usi MeTa/1i10B
eap padoThbl: H3y4YEHHWE BAXHEUIIMX NPOLECCOB, MNPOTEKAIOIUX MpHU
KOPPO3UHU METAIIJIOB; CIIOCOOBI 3al[UTHI METAJIOB OT KOPPO3UHU.

TeopeTnueckne 0CHOBbI Pa60OThHI
81




JIAJIbBHEBOCTOUHBIN ®EJEPAJIbHBIA YHUBEPCUTET

Pa6ouasi nporpamMma y4eGHOii AMcuMIUIMHBI «XUMHS» HaNpaBJeHue NoAroToBKkHU 13.03.02 «iieKTpoIHepreTuKa U 3JeKTpoTeXHuKa». [Ipopuias
«IIeKTPOCHADKEHH e

Paspaboruuku: gouent H.1.
JIsamyHoBa

Vi nenTH puKanyoHHbIH HOMED:
YMK/I.19.22(55)-13.03.02 -51.5.13 -

KOHTpOHBHLIﬁ OK3EMILJISIP HAXOAUTCS Ha
Ka(benpe DJIEKTPOSHEPI €TUKU 1 DJICKTPOTEXHUKN

JTucr 82 u3 86

2017

Koppo3ust kak mporecc camMmonpou3BOIbHbBIA, MTPOTEKAET OJHOBPEMEHHO IO
BCEM BO3MOXXHBIM MeEXaHU3MaM. MUKpPOAIJIEMEHT MOKET BO3HHUKHYTh B JIIO0OH
TOYKE M3JENUs: JOCTATOYHO [ONAJaHUsl KAk pacTBOpa Ha  MECTO
CONPUKOCHOBEHMS IByX METAJJIOB.

[Ipy >7E€KTPOXMMHUUECKOW KOPPO3UM OJHM YYACTKH MOBEPXHOCTH METalIa
SBJISIIOTCSL AHOAHBIMH, JPYrue — KaToAHbIMU. Posib aHoIa BBIMIOJHSET Oosiee
AKTUBHBIN METaJUJI, UMEIOIINN MEHBIIYI BEJIWYUHY SJIEKTPOJHOTO TMOTEHIMAA.
Ha aHOAHBIX y4yacTKax MPOUCXOAUT OKUCICHHUE MeTallla U DJIEKTPOHBI
NEepEMENIAlOTC Ha KATOAHBIE YYacTKHM, TA€ TMPOUCXOAUT JEHOJISIpU3AIUs
OKHCITUTENSl arpecCuBHOM cpenbl. Hambonee wacTo BCTpedaroTcsi KaTOIHBIC
IIPOIIECChI, CBS3aHHBIC C JIETOJsIpU3aIueid kuciaopoaa (cxembl 1 U 2) UJId MOHOB
BO/I0pOJa, (cxeMa 3) B 3aBUCUMOCTH OT 3Ha4YeHus pH cpeab.

0O, + 2H,0 + 4e = 40H", (1)

O, + 4H" + 4e = 2H,0 (2)

2H" + 2e¢ = H; (3).

KoHTpoJibHBIE BONPOCHI U 32IaHUA:

1. KakoBbl 0COOEHHOCTH 3JIEKTPOXUMHUYECKON Koppo3un? B uem ee otnuune
OT XUMHYECKOI Koppo3uun? Kakyro poyib UTpar0T OKCUIHBIE IUIEHKU B MOBEJICHUU
MmertajuioB Zn, Cr, Fe?

2. CpaBHUTE XMMHUYECKYIO CTOMKOCTB jKeJie3a B KOHTAaKTaxX C allOMHUHUEM M
0JIOBOM B HEMTPAJIbHOM CpEJE.

3. AnroMuHHEBas JA€Tallb HAaXOJUTCA B MOCTOSHHOM KOHTAKTE€ C MEIHBIM
OPOBOJIOM B YCIOBHSX IOBBIIIEHHOM BJIAXHOCTM B BO3AYIIHOW cCpexe.
Ornpenenute aHOA U KaTOJ, HATUIIUTE 3JIEKTPOJIHBIE MTPOLIECCHI.

4. B NOBEpXHOCTHOM CJIO€ CTaJIbHOM OTJIMBKH HAXOHSTCS BKpAILJICHUS
yriiepoza. PaccMoTpuTe 351€KTpOAHBIE NPOLECCH], POTEKAIOIINE B XOAE KOPPO3UHU
W3JCJIUS B HEUTPAJIbHOM U KUCIIOW CPEJIE.

MeToauka npoBeieHUs IKCIIEPUMEHTA

OnbiT 1. UccnenoBanue OTHOCHUTEIBHON CKOPOCTH KOPPO3UM XKeJje3a B
NPUCYTCTBUM PA3JIHYHBIX METAJJIOB

Bo3pMure Tpu oauMHaKkoBbIX oOpa3ua sxene3a (rBo3au). OAuH M3 HHUX
MOKpO#Te Mepio. [Ij1s1 TOro ouncTuTe 00pa3ell HaK1auHOH OymMaroi v morpy3uTe
Ha 2 — 3 MUHYTBl B PacTBOp COJIM MEIW, 3aT€M BBIHBTE €ro M3 pacTBopa U
npomoiite Boaoi. Ko BropoMy o00pa3ily MNOpUKpENUTEe KyCOYEK IIMHKOBOM
IJIACTUHKU (MM HUCIOJB3YWTE IUIACTUHY OIMHKOBAHHOIO Kene3a). TpeTuit
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oOpaszenr octaBbTe Isi KOHTpouyisi. Ilomectutre Bce 0O0Opa3ibl B TPOOUPKH,
coaepxkamue mo 1 mi 0,02 N pacTBopa consiHON KUCIIOTHI.

Yepe3 aBaamath MUHYT PacTBOPBI IMEPCHECHTE B YHCThIC MPOOUPKH U
n00aBbTe K Kaxaomy 1o 2 — 3 xamim peaktuBa Ha voH xenesa (1) Ks[Fe(CN)g].

Peaknus oOHapyxeHus HoHOB sxene3a (11):

3Fe?* + 2K;3[Fe(CN)s] = Fes[Fe(CN)g]. + 6K*

TEMHO-CUHHUH 1IBET

[To uaTeHCcHBHOCTH OKpacku mpoaykrta peakiuu (Fes[Fe(CN)e]2) cnenaiite
BBIBOJ] O KOJIMYECTBE PACTBOPEHHOIO JKejie3a U O BIUSHUU KOHTAaKTa C MEIbI0 U
IIMHKOM Ha KOPPO3HIO KeJe3a

OmnpbIT 2. BiausiHue HOHOB XJI0Pa HA MPOLECC KOPPO3UH ATIOMUHUA

B nBe npobupku nHaneiite mo 2 — 3 mu 0,5 M pactBopa CuSO4 u B KaxIyIo
MOMECTHUTE TI0 00pa3ily aTlOMHUHUEBOU CTPYKKH. Kakne n3mMeHeHus Mpou3onuIu B
npobupkax? B oaHy w3 mpoOUPOK BHECUTE KPUCTAILIBI XJIOpuaa Hatpus. Uto
HaOrronaere?

OnbiT 3. U3ydeHune 3alIMTHBLIX CBOWCTB METAINYECKHUX TOKPBITH.
Kopposust mertasnia, 3alIMIIEHHOTO TOKPBITHEM, MPOUCXOIUT TPHU HAPYIIEHUU
IIEJIOCTHOCTH TOKPBITHS (HAapuUMep, MpU HAHECEHWHU TIyOOKOW IapamuHbl); IpH
’TOM B KOHTAKTE C OKpyXKaloumed cpemol HaxomsTcs oba Metamia: Hu
3aIlMIIAEMBbIH, U METAJUT MOKPBITHS.

B nBe npobupku Haneite mo 4 — 5 mut 0,1 M pactBopa cepHON KHUCIOTHI U 110
0,5 ma Ks[Fe(CN)g]. B oxny u3 mpoOHpOK HMOrpy3uTe IJIACTHHKY OMMHKOBAHHOTO
&Kenesa, B APYryro — IJIACTUHKY JIYKEHOT O *kene3a. B kakoit mpoOupke mosBisieTcs
CHHEE OKpaIllMBaHKe, CBUIETEICTBYIOIIEE O MOSABIEHUM HOHOB Fe*?,

OnbiTt 4. UHruOuTopHas 3alMTa MeETA/Ia OT KOPPO3MH B KHCJIBIX
cpeaax

Ha nBa 4acoBbIX cTek/la NMOMECTUTE IO TpaHylie [UHKA M MO HECKOJBKO
Kareiab pasoasneHHoi consHOW kucioThl (HCI). Korma peakmms craser
WHTEHCUBHOM, HA OJHO M3 CTEKOJ J0OaBbTE€ HECKOJBKO KPUCTAIJIOB YPOTPOIHUHA.
Urto Habmonaere?

OtyeT oopmMuTe IO ClIeayIOMEH Gopme:

Cryaent: ®UO rpymnmna
OTt4er Kk J1abopaTopHOil padoTte
Koppo3ust meTa/iiio

eap padoThl: H3y4YEHHWE BAXKHEUIIMX NPOLECCOB, MPOTEKAKOIUX IpHU

KOPPO3UHU METAIIJIOB; 3alllUTa METAJUIOB OT KOPPO3UH.
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KpaTkue TeopeTudeckne 0CHOBbI PadOTHI

Koppo3usa wmeramios
I[lo MexaHM3My TpPOTEKaHUS Pa3IUYAIOT:

XuMHYECKas KOppo3us

DNEeKTpOXUMHYECKass  KOPpPO3Hs

N3menenne TEPMOJUHAMHYECKUX byHKUIMH nmpouecca KOPpPO3HH:

Pazpymenne meramna mpu 3JIEKTPOXUMHYECKOW KOPPO3UU MPOUCXOIUT B
pe3ynbTare:

KonuuecTtBeHnbie XAPAKTCPUCTUKH IIPpOLECCa KOPPO3UHU:

Koppo3ust ¢ BOIOpOaHOM AenogpuU3alUrer

Koppo3ust ¢ KucCIOpogHOW —Aenojsgpuzanuein

Koppo3uss co cmemanHoud naenonsipu3anuen

YcnoBus IMPOTCKAHUA C-)JIGKTpOXI/IMI/I‘IGCKOﬁ KOPPpO3UHU:

OcHoOBHBIE CITOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3ZUHU:
JETUPOBAHUE
3aIUTHBIE MOKPBITHS
ANEKTPOXUMUYECKAS 3aINUTA
U3MEHEHUE CBOMCTB KOPPO3UOHHOU CPEIbI

panMoHaIbHOE KOHCTPYHUPOBAHUE U3/IEITHI

JKCNepUMEHTAJbHAS YaCTh
OnbiT 1. UccienoBanne OTHOCUTEJIBHONH CKOPOCTH KOPPO3HMH Kejie3a B
NMPUCYTCTBUM PA3JUYHBIX METAJJIOB
CocTtaBbTe€ CXEMBl  COOTBETCTBYIOIIMX  TaJbBAHUYECKHUX  DJICMEHTOB.
3anuIInuTe JICKTPOIHBIC YPABHEHUS PEaKIui

SHeKTpOXI/IMI/I‘-IeCKaSI CcXEMa 3JICMCHTA

AHOZI , KaTox

Peakiuu, mpoTekaromue Ha 3JIeKTpoaax:
AHOn

Karton
Pacuernas 3/1C snemenTa

Brisog:

OnbIT 2. BausiHne HOHOB XJiopa Ha nmMpouecc KOppo3un aJIOMUHUA
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OObsicHUTE BIMAHME HOHOB XJOpa Ha Ipolecc Koppo3uu. Hamummre

pE€aKur KOPPO3UMN aJIIOMUHHA B KOHTAKTC C MCIbIO

OmnpIT 3. U3y4eHnune 3allIMTHBIX CBOMCTB METAJVIMYECKUX MOKPBITHIA.
[IpuBenure ypaBHEHUs pEaKLUHUW KOPPO3UM OLMHKOBAHHOIO M JIYXKEHOI'O

KEIC3a

OnbiT 4. UHruOuTopHas 3amMTa MeTA/VIa OT KOPPO3MHM B KHCJIBIX

cpenax

3anuimuTe YpPAaBHCHHUC pPCAKIINU BBaHMOI[GﬁCTBPISI IOHUHKa C Kucjorou. B

BBIBO/IC OOBSICHUTE CyThb HHFH6HTOpH0fI 3alIUThI MCTAJIJIOB OT KOPPO3UHU

Kpurepuu oueHky 3HAHUN YMEHHUI M HABBIKOB IIPU TEKYyLIel NPoBepKe

|. Oyenxa ycmuoix omeemos:

OrMmeTka "OTan4HO"

1. JlaH mOTHBINA U MPABWIBHBIM OTBET HA OCHOBE M3YUYEHHBIX TCOPUA.
2. Matepuaii OHST U U3yUEH.

3. MaTepI/IaJI HU3JI0KCH B OHpeﬂGHCHHOﬁ JIOTUYECKOM IMOCJICOOBATCIBHOCTH,

JUTEPATYPHBIM SI3IKOM.
4. OTBEeT CaMOCTOSATEIILHBIMN.
Otmerka "Xopomo"
1, 2, 3, 4 — aganmoruuno ormetke "O1inuHo".

5. Jomymensl 2-3  HECYIIECTBEHHBIE  OIIMOKHU, WCIIPaBICHHBIE IO

TpeOOBaHUIO YUHTENs, HaOJI01a]1ach "MIIEPOXOBATOCTh" B U3JIOKEHUH MaTepHaa.

OTmeTka "Y10BJI€TBOPUTEIBHO'

1. YuyeOHbIii Marepuana, B OCHOBHOM, H3JIOKE€H TIOJHO, HO TIIPH OTOM

JOMyIIEHbI 1-2 cyliecTBeHHbIE OIMOKHU (HapuMep, HEYMEHUE IPUMEHSATh 3aKOHbI

1 TEOPHH K OOBSICHEHHUIO HOBBIX (PaKTOB).

2. OTBET HEMOJIHBIA, XOTSI M COOTBETCTBYET TpeOyeMol TiyOMHE, TIOCTPOCH

HECBSI3HO.
Ot1meTtka "HeynoBieTBOPUTEJIBHO"

1. Hesnanne wiam HeNMOHMMaHWE OOJbINEH WM HaubOolee CyIICCTBEHHOU

4acTu y4eOHOro MaTepHania.

2. JlomymieHsl CyIIECTBEHHBIE OMIMOKH, KOTOPBIE HE HCIPABISIOTCS IOCIE

YTOUYHAIOINKUX BOIIPOCOB, MAaTCPHAJ U3JI0KCH HCCBA3HO.

Il. Oyenka ymenus pewams 3a0auu:
Otmerka "OTau4HO"

1. B pemienun v 00bICHEHUHU HET OIMIHUOOK.
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2. X0/ peuieHus: paloHaIbHbIMN.

3. Ecn Heo6xoauMo, perieHue npou3BeIeHO HECKOJIbKUMU CIIOCO0aMHu.

4. JlonymieHbl OMUOKN IO HEBHUMATEIIBHOCTH (OTOBOPKH, OTTUCKH).

OrMmetka "Xopomo"

1. CymiecTBEeHHBIX OITUOOK HET.

2. lonymiensl 1-2 HeCylIeCTBEHHbIC OIIMOKU WM HEMOJHOE OOBSICHEHHE,
WJIM UCIIOJIb30BaHKe | crocoba mpH 3a/laHHBIX HECKOJBKUX.

OtmeTka "Y10BJ1€TBOPUTEIBHO"

1. JonymieHo He Oojiee OJHOW CYIIECTBEHHOM OIIMOKHU, 3alMCU HEMOJIHBI,
HETOYHOCTH.

2. PenieHue BBITIOJIHEHO C OIMMOKaMU B MAaTEMaTHYECKUX pacyeTax.

OrMmeTka "HeynoBiaeTBopuTteabHO"

1. Pemiennie oCcyIiecTBICHO TOBKO C TIOMOIIBIO YUUTES.

2. Jlony1iieHbl CyIIECTBEHHBIC ONTHOKH.

3. Pemmenue u 00bsicCHEHHE TOCTPOSHBI HE BEPHO.

I1. Oyenka nucbMeHHbIX pabom:
Kpurepun te >xe. M3 omeHoK 3a KaXIbld BOMPOC BBIBOAUTCS CPEAHSISA
UTOrOBas OLICHKA 33 MUCbMEHHYIO padoTy.

OO0s3aTebHBIM  YCIIOBUEM  OIICHKH  JTAOOPATOPHBIX  paboT  sABJIsSETCS
BBITTOJIHEHNE YKCIIEPUMEHTAITHPHON YaCcTH M 3aIUTa TUCHbMEHHOTO OTYETA.
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