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P®OH/J OHEHOYHBIX CPEACTB

JUIs TIPOBEJICHHST TEKYIIEro KOHTPOJIs YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalu

(QJIEKTPOHHBIN JIOKYMEHT)

Hamnpasnenre nonroroBkw/crieniyiaib HOCTh 15.03.04 ABroMarmammi TEXHOJIOTMYECKHX
TIPOIICCCOB U TIPOM3BOJICTB

HamnpanenHocts (Tipodwib )/crie uaimsa nust NudpopMarmoHHO-yIPaBISIIOIIAE CUCTEMBI

KBamudukaims BbIycKHHKA OakayiaBp

®opma 00ydeHust O4Has

I'ox Hawama o0y4deHust 2020 roma

N3yuaercst B 1 cemectpe

Ac1p.

qacT(I))B 3¢
O06bem 3ansmiii: Utoro 135.00 5.00
B ToM uncne ay tMTopHBIX 54
W3 nux:
Jlexumii 13,5
JlabopatopHbIX paboT 27
[NpakTHueckux 3aHsTHi 13,5
CaMOCTOSTeIBEHON PaOOTHI 40,5
DK3aMeH 1 cemectp 40,5

KontponbHas pabota 1 cemectp

JlaTa pa3paboTKu:«__ » 2020 .




IIpeaunciiosue

1. Haznauenne — TeKynmii KOHTPOJIb MO AUCIMIUIMHE «XHMUS» — BHJ CUCTEMAaTH4YECKOH
MPOBEPKM 3HAHWI, YMEHHH, HABBIKOB CTYACHTOB. 3ajjaya TEKYIIEro KOHTPOIsS — TOIY4UTh
NEepBUUHYI0O HMHDOPMAIMIO O XOJIE M KAayecTBE YCBOSHHMS YYEOHOro Marepraiga, a Takke
CTHMYJIMPOBAThH PETYISIPHYIO IIEJICHANPABICHHYIO pa0OTy CTYAEHTOB. 3ajada MpOMEKyTOYHOTO
KOHTPOJISI — TIOYyYUTh JTOCTOBEPHYIO MH(DOPMAIMIO O CTETICHW OCBOCHUS JUCIIMTUTAHEI.

2. @oHJT OLEHOYHBIX CPEACTB TEKYLIEr0 KOHTPOISI M MPOMEKYTOYHOM aTTecTall Ha
OCHOBE paboyell MporpaMMbl JUCIMIUIMHBI XWUMUS, B COOTBETCTBMM C OOpa3oBaTEIbHON
nporpaMMoi 1O  HampaBiieHMto TnioarotroBku 15.03.04 ABTomaTuzaimsi TEXHOJOTMYECKUX
MPOIIECCOB U TPOM3BOJICTB, YTBEPXKACHHOM Ha 3acemanmu YdeHoro coBeta HTU (dwman)
CK®Y mporokon Ne ot «  » T.

3. Pa3paboruuk(n): Yepenanmuenko T.C., norent kadenpsr XTMuAXII
Crimko K.C., accuctenr kadenpsr XTMuAXII;

4. ®dOC paccMOTpeH W YTBEep)KIE€H Ha 3acemdaHnd Kadeapbl XUMUYECKOW TEXHOJIOTHH
MAIllMH 1 alnapaToB XMMUYECKUX MpOom3BOACTB, [Iporokon Ne oT«__ » T.
5. ®OC cormacoBan ¢  Beimyckaromed  kadenporr  MHDOpMAIMOHHBIX — CHCTEM,
IEeKTponpuBoaa U aBTomMaTuky, [Iporokon Ne oT «__ » L.
6. [IpoBenena skcrmeprmza @OC. UneHbl SKCNEPTHOM TPYIMIBI, MPOBOAMBIIKE BHYTPEHHIOKO
IKCIIEPTUZY:

IIpencenarens Kaszakos /I.B., 3aB. kaeapoit XTMuAXII

AnrummHa E.C., nonent kadenpsr XTMuAXI1

Mocxkanenko JI.B., nouenr kadeapsr XTMuAXII

DKCTEpTHOE  3aKIIIOYEHHE: COOTBETCTBYeT TpeOoBammsiM DI'OC  BO 1o  HampaBICHHUIO

moaroroBkd  15.03.04 ABToMaTuzalysd = TEXHOJIOTMUECKHX  IIPOIECCOB U MPOH3BOICTB.

PexoMeHnnoBaTh K UCIOIL30BAHMIO B YYEOHOM IPOLIECCE.

« » J1.B. KazakoB

(monmich)

7. Cpok neiictBust POC



Ilo nucipmuimoe XumMus

[TacriopT ¢oHIa OLIEHOUHBIX CPEACTB
JUISL TIPOBEAEHHUS TEKYILLETO KOHTPOJISI U TPOMEKYTOUYHOM aTTeCTallun

Hanpasnenne nonroroku 15.03.04 AproMaru3anusi TEXHOJOITHYeCKHX IPOLECCOB U
MPOU3BOJACTB
[Ipoduns NHpopManmoHHO-YIPABJIAIOIINE CHCTEMbI
KBamudukamys BBIMYCKHUKA OaKajJaBp

®dopma 00ydeHUs OUHAS

lNon nawyana o6yuenus 2020

Nzyuaercs B 1 cemecTpe

KommaecTBo
Kon Oran 3a]aHUA 11 KaX0Tro
ouelzy;lBaeM q)OPMPI;[[)OBaHI/I T(;iiic;:?ni Buz koHTpOIA, Tun ?Eﬁﬁgziﬁg YPOBHS, IIT.
bazop | IloBbmuenn
KOMIIECTCHIT KOMIIETCHIINN OIICHKH arrecranti KOHTPOII cpeacTnsa %30 (3 €
un (Neremsr) bI bI1
OK-5, 1 2 345 | Bonpocsl K| mpoMexXyTodH | yCTHBIN 9K3aMEH 31 10
OIIK-1 6789 9K3aMEeHy Bl
1 5678 cobeceloBa | TEKyIIHiA VcTHBIH Bompocsr 49 38
HHE VISt
cobecenoBa
HHS
1,2,3,45,6,7, | xoHTpOoNbHA | TeKyIIWi mucbMenH | Kommmekt | 30 10
8,9 s pabora bIi 3aIaHMi
JIS
KOHTPOJIbH
011 paboTHI
CocTaBureinb T.C. YepegurmaeHKO
(moruchy)
K.C. Cpirxo
(moamnumcs)

« »

2020 r.




MUHUCTEPCTBO HAYKM M BBICIIEI'O OBPA30OBAHUS POCCUIMCKOMN ®ENEPALIIA

3HaTh

d)euepam,ﬂoe rocyiapCrBeHHO¢ aBTOHOMHO€ oﬁpasosaTenbﬂoe YupexaeHue

BBICILIET0 00pa3oBaHus _
«CEBEPO-KABKA3CKUU ®EJIEPAJIbHBIN YHUBEPCUTET»

YTBEPXIAIO:
3aB. kadeapoit XTMuAXII
J1.B. Kazakos
« » 2020 r.

Bonpockl K 3K3aMeHy

ba3oBeIil ypoBeHb

Bonpocs k 3x3ameny (1 cemecTp)
Bompocs! (3anaua,3ajanue) A OPOBEPKH YPOBHS O0YYEHHOCTH
ba3oBblil ypoBeHb

1. Ompenenenrie, ey U 3a1a9M JUCIMIUTAHBI «XUMHSI».

2.  OCHOBBI CaMOOpraHM3ali 1 caMo00pa30BaHUs MPH M3YUECHHH JIUCIMIUIMHBL;

3.  OcHOBHbIE 3aKOHOMEPHOCTH, ACHCTBYIOLHME B MPOLECCE M3TOTOBJICHUS MNPOIYKIN
TpebyeMoro kauecTBa

4. OCHOBHBIC TIOHATUSI XUMHH - ATOM, MOJIEKYJIA, XUMHUIECKHUI 3JI€MEHT, MOJIb,
SKBUBAJICHT.

5. VYraeponHas enunuia. AOGCOMIOTHAS M OTHOCUTEINIbHASL aTOMHAS U MOJIbHASI MACCHI.
6. OcHOBHbIE 3aKOHBI XMMUH. 3aKOH COXpPaHEHUsS MAacChl BEIIECTB, 3aKOH MOCTOSHCTBA
cocTaBa, 3aKoH ABOrajpo u ero cieacTBust. OTHOCUTENIbHAS TWIOTHOCTh T'a30B.
Omnpenenenre MOJIBHBIX Macc rasoB. Y paBHenue KianelipoHa-Menneneesa.

7. Ksanrosle uncna. [lpunimn IMaymu. [Tpunimn sammenbmeit sueprun. [TpaBua
KiieukoBckoro. IIpaBwio ['yHaa.

8. JIBe dopmymmpoBku mneproamaeckoro 3akona J[.M. Menneneesa. Ctpykrypa I1C.
Onpenenenve nepuopoB W rpym. [IprdnHa nepuonMdHOCTH CBOMCTB BelecTB. [lonsaTue
0 BTOPUYHON TEPUOIMYHOCTH.

9. TIlpupona xumuueckoit cBsizu (XC). Tumpr XC.

10. Kosanenrnas cBs3b (KC) - HanpaBiIeHHOCTh, HACHINAEMOCTbD, MOISIPHOCTD H
TOJISIPU3YEM OCTb.

11. Tepmoxumus. TeroBble 3pdexTrl. [lonsaTre sHTaIBPIM. TepMoxuMHUecKye
ypaBHEeHus. 3aKoH I'ecca uero ciencTBue

12. Xumudeckas KMHETHKA - OMpejeseHre, 3a1a4u. Heo0xoqumMble U 10CTaTOYHbIE
YCIIOBUS TIPOTEKAHMS XUMHUYECKHX PEaKIM.

13. CkopocTh XUMHUYECKHX peaklMil. 3aKOH IEHCTBUS Macc.

14. 3aBUCHMOCTBH CKOPOCTHU peakimii oT Temrepatypbl. [Ipasuno Banr-I'odda. [Tonstue
0 KaTajmse.

15. Xummdeckoe paBHoBecue. KoHcTaHTa paBHOBECHs. Y CJIOBUS CMEILEHUS
XUMUYECKOro paBHoBecusi - npunimn Jle-IlaTense.

16. Ypasuenue ['nb6ca u ero aHams.

17. Onpenenenve pacTBOpoB. CrIOCOOBI BBIPAYKEHUSI KOHIICHTPAIMIT pacTBOPOB.

18. Teopwus snexTpomurnaeckoit auccormammu. [lonstue "mporomm". KoncTanra u



CTEIIeHb MPOTONM3A.

19. TIporomms paznuuHoro Tuma cojiei. KoHcTaHTa U cTeneHp mpoTolm3a.

20. Kommekcupie coenmnenus (KC) - onpenenenue, npuauHbl o0pa3oBanus. OCHOBHBIE
nojokeHus: teopun A. Bepaepa.

21. OxucimrenbHO-BoccTaHOBHUTENbHBIE peakimu (OBP) - onpenenenue, THIBL.

22. AnropurMbl COCTaBJICHMS MONMHBIX ypaBHeHH OBP - 3eKTpOHHOrO M MOHHO-
ANIEKTPOHHOrO OasaHCOoB.

23. Tlpeamert snexrpoxumun. [ 'ampBanmdeckuid aneMent (I'D). CtannapTHbIA
anexTpofuslid noreHiman (COII). CtannapTHbI BOAOPOIHBIA AMEKTPO] - YCTPOHCTBO U
OPUHLINT PaOOTHI.

24. Ompenenenne COII metamnos. [Torstre D/IC I'D.

25. 3aBucumocTh OB - MoTeHIMANOB OT pa3IMIHBIX (akTOpoB. Y paBHeHHe HepHcra.
Cxemb1 I'D.

26. DneKTponu3 - onpejesIeHue; YCTPOHUCTBO U NPUHLMIT pabOThI ANEKTpoam3Epa.

27. DnexTponbl - pACTBOPUMBIE M HEPACTBOPUMBIE. DJEKTPOIU3 PACTBOPOB U
pacIuiaBoB.

28. 3axonsl 31ekTpormza M. Papanes.

29. Koppo3ust MeTauioB - XUMUYECKasl U JIEKTPOXUMHUYECKasl.

30. 3ammra MEeTaUTMYECKUX M3/ICHA OT KOPPO3HH.

31. Ilporecchl KOPpO3UM MPOTEKAIONHE NMPU HAPYIICHWH TOKPHITHH OIMHKOBAHHOIO,
Jy’)KEHHOTO, KaJMHUPOBAHHOTO, XPOMHUPOBAHHOTO M HUKEIMPOBAHHOTO JKele3a.

YMerTs, VYMeTs:

BJAJIETh - CAMOCTOSTEJILHO CTPOUTH MpoLEeCcC OBaJeHus uHpopMalmeil, oToOpaHHON U
CTPYKTYPHPOBAHHOM JIJIsl BHITIOJHEHMSI MPO(eCCHOHAIBHOM J1eATEIHbHOCTH.
- ICTIOJIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JEHCTBYIOIME B IPOLECCE M3TOTOBIICHUS
MPOAYKIMU TPeOyeMoro kauecTna
Bragers:
- CIIOCOOHOCTBIO K CAaMOOpPraHM3alil 1 CaMOo00pa30BAHHIO
- CTIOCOOHOCTBHIO HMCHOJIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JIEHCTBYIOIIME B MpoLEcce
VBTOTOBJICHUST TIPOAYKIMM TpeOyemoro kauecTna

[ToBbIIEHHBI YPOBEHD
3HaTh 1. Wcropus pa3urusa noustus "atom". Monens atoma [x. Jx. Tomcona.  SnepHas
Mozens D. Pesepdopnaa.
2. VYpauenue M. [Inanka. [InanerapHas monesns atoma H. bBopa.
3. PactBopumocTh razoB. 3akoH ['enpu. TeroBbie 3(pheKkThl pacTBOpEHHS.
4. JlaBneHwe HacChIILIEHHOro mapa. M3MeHeHue TemnepaTypbl KUIICHUST U
KpHCTaJUTH3ALIN.
5. Ilepsslii u BTOpOi 3aKOHBI Payss.
6. Bona - mporomm3, nonHoe mnpomsBenenue; pH u pOH. IlonsTue o 6ydepHbIx
pacTBopax.
7. Hanpasnennocts OBP. Ypasuenne Hephcra.
8. DJeKTPONUTHIECKUH CHHTE3 aJIOMUHUS U MEIH.
9.  AKKYMYISTOpPBI - HIEJIOYHbIE U KHUCJIOTHBIE.
10. Cymmocts OB-mporieccoB Tpu 3apsiike U pa3psiKe CBHHIIOBOTO, KEJe30-
HUKEJIEBOTO U CepeOPSHO-IMHKOBOTO 3JIEKTPOOB.
VYMeTb, YMeTh:
BJAJIETh - CAMOCTOSTEINILHO CTPOUTH MpoliecC OBIaJeHus uHpopMalmeii, oToOpaHHON U
CTPYKTYPUPOBAHHOM JIJIsl BBINOJIHEHUSI MPO(eCCHOHATbHOU JeSTENbHOCTH.
- ICII0JIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JEHCTBYIOLIME B IPOLECCE M3TOTOBJIEHUS



NPOYKIMK TpeOyeMoro kauecTna

Brnaners:

- CIIOCOOHOCTBIO K CAMOOPTaHM3aIlMi M CaM000pa30BaHUIO

- CIIOCOOHOCTBIO HCTIONb30BATh OCHOBHBIC 3aKOHOMEPHOCTH, JICHCTBYIOIIME B MPOLECCE
VBTOTOBJICHHS TIPOJYKIMU TpeOyeMoro KauyecTsa

1. Kputepuu oneHUBaHUsI KOMIIeTeHI[H i

OueHka «OTJIMYHO» BBICTABIAECTCS CTYACHTY, MOJTHOCTHIO OCBOMBIIEMY BCE KOMIETEHLMU
MOKA3aBIIEMYy BCECTOPOHHHE, CHUCTEMAaTH3UPOBAHHBbIC, TNTyOOKHE 3HaHWS yueOHOM MporpaMMbl
JUCIMIUIMHBI UM YMEHHWE YBEPEHHO MPUMEHATHL HX Ha MPAKTUKE IpH pElICHMM KOHKPETHBIX
3a7a4, CBOOOTHOE M NPaBWIHLHOE OOOCHOBAHWE TPHHATBIX PEIICHUI;

OueHka «XOpoIIO» BBICTABIAETCS CTYIEHTY, €CJIM OCBOWI BCE KOMIIETEHIMH, HO
JIOMyCKaeT He3HAUWTENbHbIe OMIMOKM M 3HAaeT MaTepuajl, TPAMOTHO U MO CYHIECTBY HM3Jaraet
€ro, ymMcCT IMNPUMCHATDL IIOJYUYCHHBIC 3HAHMA HA IIPAKTHUKE, HO JOIIyCKAa€T B OTBCTC HWIM B
pelIeHnr 3a/1a4 HEKOTOpPhIE HETOYHOCTH;

OueHka «yIOBJIETBOPUTEIIHHO» BBICTABISIETCS CTYACHTY YaCTMYHO U TIOBEPXHOCTHO
OCBOUMBIIIEMY KOMIIETCHIMM TIOKa3aBIeMy (parMeHTapHbIM, pa3pOo3HCHHBIN XapaKTep 3HAaHHH,
HEJIOCTATOYHO TpaBWIbHbIC (POPMYIMPOBKA OAa30BBIX TOHATHI, HAPYIICHUS JIOTWYEeCKON
HOCJIEI0BATEJILHOCTH B W3JIOKEHWM IPOrpaMMHOIO MaTepuaja, HO TpU 3TOM OH BIajAeeT
OCHOBHBIMU pa3jielaMH y4eOHOW MporpaMMbl, HEOOXOJUMBIMH ISl JajbHEHIIero o0yuyeHus u
MOKET MPUMEHATH MOJy4Y€HHbIE 3HAHUS 1O 0Opaslly B CTAHIApTHOW CUTYyaluu;

OneHKa «HEYIOBJIETBOPUTEIbHO»  BBICTABISIETCA CTYIEHTY, KOTOPBI HE OCBOWI
KOMIICTCHIMM W HE 3HAaeT OOJbIIEH YacTH OCHOBHOTO COIEp)KaHMsA Y4eOHOW MporpaMMbl
JTUCLIMIUIMHBI, JOIMyCKaeT TpyOble OmMOKH B (DOPMYIHPOBKAX OCHOBHBIX TMOHATHI JVCIAIUTAHBI
U HEe yMeeT MCTOIb30BATh MOTyYEHHbIE 3HAHMS NPU PEIICHUM THUIOBBIX MPAKTHYECKHUX 3a]1ad.

2. Onucanue MKaJLI OLl¢ HHBAHUSA

[IpomexyTouHast arTectaims B ¢opMe 3K3aMeHa TNpelycMaTpuBaeT TPOBEICHUC
00s13aTeNbHON 3K3aMEHAILMOHHOW  TPOLIEAYPhI u ouenuBaerca 40 Oamwmamu wus 100.
MuHnMaibHOE KOMMYECTBO 0asuioB, HEOOXOMMMOE MUl OMyCKa K SK3aMeHy, COCTaBisieT 33
O6amna. IlonOXUTENbHBII OTBET CTYIEHTa HAa OHK3aMEHE OLECHMBACTCS PEUTHHTOBBIMH
6amtamu B auamasone or 20 g0 40 (20< S,;<40), onenka MeHbIe 20 6ayIoB CYUTAETCS
HEY/10BJIETBOPUT €JIbHOM.

[IIkana cOOTBETCTBUSI PEUTUHIOBOrO Oajiia 3Kk3aMeHa 5-0auTbHOM CUCTEME

PeliTHHTOBEIN 0aJ171 MO AHCIUTLTHHE OneHKa o 5-0aJJnHON cHcTEMeE
35-40 O11naHO
28 - 34 Xoportiio
20 — 27 Y 1OBAETBOPUTEITEHO

3. MeToauuyeckue MaTepHAJIbl, ONpe/IeJIsIONMe MPoleaypbl olle HHBAHHUSI 3HAHMIA,
yMe HUii, HABBIKOB M (W1 ) ONBITA AeATeIbHOCTH, XaPaKTEPU3YIOIIUX ITanbl (JOPMUPOBAHUS

KOMIIe Te HI UM



[Ipouenypa mpoBeJeHUs 3K3aMeHAa OCYIIECTBIIETCS B cOOTBeTCTBUMM C [lonokeHneM o
NPOBECHNN TEKYIIIETO0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTecTalu 00yqaronumxcs 1o
o0pa3oBaTeJIbHBIM TporpaMmMamM Beiciiero oopazoBanusi B CKOVY.

B sx3aMeHaImMoHHbIN OWIET BKIIFOYAIOTCS 3 BOMpoca.

J1nst IoAroTOBKY 10 OMeTy oTBoAUThCs 30 MUH.

[Tpu monroToBKe K OTBETY CTYAEHTY MPEAOCTABISETCS MPABO MOI30BAHUS CIIPABOYHBIMU
Ta0JMIAML

CocTaBureinb T.C. YUepe nHI €HKO
(momuchy)

K.C. Crimxo

(moamnumcs)

« » 2020 r.




MHMHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA30BAHHSI POCCUMCKOMN ®FJEPAIIUU
(I)euepa.m,}loe rocyiapCrBeHHOC¢ aBTOHOMHO€ oﬁpasonaTenbﬂoe YupexaeHue
BbICIIETr0 00pa30BaHuUs
«CEBEPO-KABKA3CKHUIM ®FEJIEPAJIBHbBIN YHUBEPCUTET»

YTBEPXIAIO:
3aB. kadeapoit XTMuAXII
JI.B. KazakoB
« » 2020 r.

Bompocs! aiis1 codece10BaHUs
0 JUCOUILINHE XUMHUS

ba3oBblii ypoBeHb
OcHo6Hble NOHAMUA U 3AKOH bl XUMUU.
Uto HazpBaeTcsa okcugaMu? Kakyro cTerneHb OKMCIICHHS NPOSIBJIAET KUCIOPO B OKCHIAX?
Jaiite kpaTKyro Ki1accHUpHUKAIUI0 OKCHUIAM.
Uto Ha3zwBaeTcs kuciiotaMu? [IpuBeanTe UX KiraccUUKaIHo
Uto Ha3zpiBaeTcs ocHoBaHuAMU? [IpuBennTe nx Kitaccu(UKALHIIO
Obwue 3aKo0HOMEPHOCMU NPOMEKAHUA XUMUYECKUX NPOYECCOS.
1. Yto m3yyaeT XMMHUYECKasi KHHETHKA W JIJISl Yero OHa CITY>KUT?
2. Kakwne daxtopsl HEOOXOMMBI TS BCTYIUICHHS B XUMHUYECKYIO PEAKIIHIO Pear upyIOIIUX 4ac THIT?
3. Jlaiite ompeneneHre CKOPOCTH XHMHYECKOW peakimy. Kak BBIISIIMT TpaduK, OTpaKaromIui
3aBHCUMOCTH CKOPOCTH 3JIeMEHTapHoi peakimu Buga P + G < Q ot 1) konueHtpaimu pearenta G; 2)
KOHIICHTPAIIMKA TPOIyKTa peakipm Q?
4. Kak untaercs niepBasi GopMyITHUPOBKA 3aKOHA JeHCTBHS Macc?
5. Kakoil cMbIca nMeeT KOHCTaHTa cKOpocTd peakiuii? OT 4ero 3aBHUCUT U OT Y€ro He 3aBHCHT 3TOT
napameTp?
6. TprioxuM JIM 3aKOH JEHCTBHS MacC K CIIOKHBIM (MHOTOCTAIUMHBIM) peakisaM? OTBET MOsICHATE Ha
npumMepe.
7. YKaxwure, Korja CKOPOCTh XUMHUUECKON PEaKINH JACUCTBUTEIFHO MPONOPIMOHAIBHA TPOU3BEICHUIO
KOHIICHTPALMH pearupyrolux BEeIIeCTB B CTENEHSIX, PABHBIX HX CTEXHOMETPUIECKUM KO3 duimeHTam.
8. UTo Ha3BIBAIOT MOJIEKYJISPHOCTHIO U TIOPSIKOM XUMHYECKUX peakimii? Beerna mu oHu 0IMHAKOBHI?
9. Kak omnpenensror MOJEKyJISIPHOCTh U TMOPSIOK CIOKHBIX peakimii? [loscHuTe 0TBET Ha prMepe.
10.Kakue yac vl Ha3bIBAIOT «aKTUBHBIMU»? JlaliTe onpezecHUe MOHATHIO «IHEPTHS aKTUBAITI).
Pacmeoprur.
1. Yto Takoe 3ieKTpoIuTHIecKast TUCCOoUraIus?
2. DIEKTPONIUTHI M HE 3JIEKTPOJIUTHI.
3. K10 13 XUMHYECKUX COCTUHEHUM SIBISETCSI DJICKTPOIUTOM ?
4. Yto Ha3bIBaETCS MPOTOIH30M?
5. Kakue conu noaBeprarotcs IpoToIn3y?
6. ChopmynupyiTe TIOHSATHE «IPOM3BENEHWE PacTBOPUMOCTM». JlJIsi Kakoro Tvma COENWHEHWA OHO
npumennMo? TlpuBenuTte npuMepsl
7. Hammmute ypaBHEHHs TporieccoB Tportosm3a i ciuenyrommx coenunenunit: CaCOj, Ag,CrO,,
Al(OH);. Kak OyayT BBIIISIETh COOTBETCTBYIOLIME MM BBIP2KCHHUS MPOU3BEACHUN PAcTBOPUMOCTH?
Haiinute ux 3HaUeHUS B CIIPABOYHUKE U 3AIUIIUTE.
8. Uto Takoe aktuBHOCTH? MoHHas cwiia pactBopa? [lpuseaure hopMysasl JUId UX pacyerTa.
9 B kakux KOMIIOHEHTOB COCTOSIT BOJHBIC pacTBOpbl criemyromux Bemects: NazPO,, K;SOsj,
NaNO3? OTBet 1aTh ¢ Y4ETOM MPOIECCOB MPOTOJIN3a HOHOB.
10 Jnsa gero mpuMensitotT apeoMetp? KakoBa mocieoBaTenbHOCTh ONEpalii pU 3aMmepe MIOTHOCTH
KUAKOCTH?

PoNnPE

Komnnexchole coeounenust

1. Kakue coenrHeHNs Ha3bIBAIOT KOMIUIEKC HBIMU?
2 YeMm 00BsIcHSETCS MX MHOT'000pa3ue?



3 Tloyemy TpyaHO nate BceoObemutomee (OYeHb IIOJTHOE, HCYEPIHIBAIOLIEE) OIpeesiCHHe
KOMIUIEKCHBIM COEIUHEHUSIM?

4 Kro aB1Op KoopauHaumoHHOW Teopun KC? Korna ona nosisunacs?

5 U3 kakux anementoB coctosit KC? [lpuBeante mpumepsl.

6 Kakas cBs3b Ha3biBaeTCs JOHOPHO-AKIENTOPHOH WM KOOpAWHAIMoHHOH? Kakoil atom,
MOJIIEKyJIa HIIU HOH siBIsercst foHopoM B kommuiekcax [Cr(CO)s], [Ag(NH3),]1", [AlH4]7?

7 Kak paccuuThiBaeICA CTeeHb OKHCJIEHUS KOMIUIEKCO0Opa3oBaTelnsi U 3apsy] KOMIUIEKCHOTO
roHa? OTBET MOACHUTE Ha MPUMEpe KOMIUIEKCOB Bompoca 6.

8 Ha kakue iIBI TOpa3eNsAioT KOMIUIEKCHbIe coenunenusi? [Ipuseante o aBa npumepa Takux
COEIVHEHNN U TaliTe UM Ha3BaHMS.

9 Yto Takoe KOOPIMHAIMOHHOE YWCJIO KOMIUIEKCOoOpa3zoBatens? Kakue yacTWilbl Ha3bIBArOT
nuranaaMu? OTBET MOSICHUTE Ha TPUMeEpax.

OxucaumenbHO-80CCMAH08UMENbHbBLE PEaAKYUU

1 Yto Ha3pIBaIOT cTeneHbto okucieHusa? Kak e€ 0003HAa4YaloT M Kakue 3HAYCHHs MOXKET OHA
npuHIMaTh? OTBET MOSCHUTE HA MpUMEpax.

2 Kak ompenensercsi MaKCUMaJIbHAsi 1 MUHUMaJIbHAS CTETICHN OKHCJICHUS 3JIEMEHTOB?

3 Kakue peakimy Ha3bIBAIOT OKUCIUTENIFHO-BOCCTAHOBHUTENbHBIMI? [IprBeanTe mpumepsl.

4 Kaxue peareHTbl Ha3bIBAIOT BOCCTAHOBUTEISIMH, KaKUE — OKUCITUTEISIMU?

5 Buem cyts MeToga nosmypeakimii? s Kakux cUCTeM OH MPUMEHNM ?

6 Kak BeIpaskaeTcst KOHCTAHTA PABHOBECHS PEaKIMU M YTO OHa BhIpakaet?

7 Kak MOXHO paccuuTaTh KOHCTAHTY paBHOBecHs? [IpuBeaute cooTBETCTBYIOMINE POPMYIIBL.

8 Ot kakux (akTOpOB 3aBUCHUT NPOTCKAHNE OKHCIUTEIIFHO - BOCCTAHOBHUTEIIBHBIX PEAKIHii?

9 3aBHCHUMOCTH OT KaKHX IapaMeTpoB oTpaxkaeT ypaBHeHne HepHcta?

T'anveanuueckue snemenmol

1Kakuwe mporecchl HA3BIBAIOT JJIEKTPOXUMHYECKMMH? YeM OHM OTIMYAIOTCA OT
00brunpIXx OBP?

2KakoBbl TPUYIWHBI BO3HMKHOBEHHS JBOMHOTO JIIEKTPHYECKOTO CIIOS HA TOBEPXHOCTH
METaJUIMYE€CKOU IUIACTUHBI B BOJE?

3 Kaxkoe ycTpoicTBO Ha3bIBaIOT rajibBaHMdecKnM snemeHroM? IlpuBenure ero cxemy
HA KOHKPETHOM TIPUMEDE.

4 Kakue »nexTpoipl Ha3bIBAIOT aHOJAMH, KakHe — KaTojaMH? YKaXure aHol U
KaTOJ B LIMHK-CEPEOPSIHHOM TaJIbBAHMYECKOM JIEMEHTE.

5 MoxHO 11 ompenenurh aOCOMIOTHOE 3HAYCHHE OJIEKTPOIHOTO TOTEHIMama?
Kaxkoii anextpon BbIOpaH B KaUeCTBE MEKTPOa CPABHEHHS ?

6 Kak ycTpoeH craHmaprblii BopopoaHslii snekrpon? IlpuBenure ero cxemy u
OO0BSICHUTE TIPHHIIATT PaOOTHI.

7 Yto Takoe «ps] HampskeHnd MeTauioB»? UTo oH ompenenseT?

IToBbIIE HHBIH YPOBEHDb
OcHo6Hble NOHAMUA U 3AKOH bl XUMUU.
1. Kakwue smeMeHTsl 00pa3yroT OKCUJIbI?
2. Kak coctaBisiercst xumudeckas popmyna okcuma?
3. Kakue okcumsl oOpazyer a3ot?
4. Kakue OKCHIBI B3aUMOACUCTBYIOT ¢ BOJIOM. [IpuBecTr mpumep.
5 Kakue coenunenys Ha3bIBatoTCcs conssmu? lpuBeaue ux KitaccupUKAIHIo
Obwue 3aKoHOMEPHOCMU NPOMEKAHUSA XUMUYECKUX NPOYECCOS.

1. Kak u3aMeHseICs SHEprus aKTMBAlM B TPUCYTCTBUM KaTaiu3artopa?
2. YTo NpoUCXOJUT C pearupyIoluMH Yac TMIIAMH TIPH HATPEBAHUN?
3. TpuBemure dopmymupoBky mpaBuna Banr-Todda. Kakas dopmyna otpaxaer mareMaTMuecKyro
3aBUCUMOCTb BO3PACTAHUS CKOPOCTH C YBEIMICHHEM TeMIepaTyphl?
4. Kakoii cMbIcT uMeeT TeMIiepatypHbiid Koadduiment? Uto o3Hauaer, HanpuMep, eciu y =37
5. Ompenenure TeMmIepaTypHbIi  KOI(QQUIMEHT CKOPOCTH pEaKIMH, €CJIW TP  HOHWKEHUH
Temnepatypsl Ha 45 °C peakums 3amemmanack B 30 pa3. Omser: y = 2,13.
6. TIlpum 393 K peakuus 3akanuuBaetcs 3a 25 MuH. Yepe3 CKOIBKO MUHYT 3Ta PEaKIHs 3aKOHIHTC S TIPH
443 K (y =2,5)? Otsert: 0,255 MuH.



7. Kakue XuMuueckue peakIMi Ha3bIBalOT 0OpatuMbIMu? HeoOpatiMbiMu? IlpuBenuTe nmpuMepsl TAKUX
peaKImi.
8. Ilpu Kakux yCIIOBUSIX HACTyNaeT XMMHUUECKOE PABHOBECHE B 0OpPATUMBIX CcUCTEMax?
9. Kakoil mapameTp Ha3bIBalOT KOHCTaHTON paBHOBecus? Kak otpaxaercs e€ 3aBUCHUMOCTb OT KOHCTaHT
npsSIMON ¥ OOpaTHOM peakimii?
10. Ot kakux (HakTopoB 3aBUCUT KOHCTAHTA PaBHOBECHSI? OT KAKHUX HE 3aBHCHT?
11. Tloyemy B BBIp2XKCHHH KOHCTAHTHI PAaBHOBECHS KOHIEHTPAIMM BEIIECTB YKa3aHbl B CTEMNEHsIX,
COOTBETCTBYIOIINX HX CTEXHOMETPHYECKMM KO3 HUIMEHTaM, a HE 3KCIEPUMEHTAIBHO ONpeesieMbIM
yuciam X, Y u ap.?
12. KakuM cooTHOIIEHHEM CBs3aHa KOHCTAaHTa paBHOBecHs ¢ sHeprueil ' ubodca?
13. TlpuBenute GopmynupoBky npunimmna Jle Ilatense. Kakoe mpakmideckoe 3HavYeHHE MMEET HTOT
npuHimn? Ilpusenure npumepsl.
Pacmeoprl.

1. Harmmnre MouieKyIsIpHbIE, MOJTHBIE M KPaTKUE MOHHBIE YPAaBHEHHUS PEaKLMi B3aUMOICHC TBHSL:

a) kapOOHaTa Kalus C COJISTHON KHCJIOTOW;

0) a30THCTOM KUCIIOTHI C THAPOKCHUIOM HATPHS,

B) KapOOHaTa MarHus ¢ a30THOW KHCJIOTOH;

T') THAPOKapOOHATa HATPUS C €IKHM HATPOM;

1) THAPOKCH/IA ATFOMUHHUS C €KUM HaTPOM;

€) COJITHOM KHUCJIOTBI C CUJIMKATOM HATpHSL
2. llpuBeanTe mpuMepsl YETHIPEX TUIIOB COJIEH, 0Opa30BaHHBIX CUJIBHBIMH WU CJIA0BIMH KHCIIOTAMHU H
OCHOBaHHSIMH.
3. Kak cBs3anbl [IP u pacTBOPUMOCTh MallOpaCTBOPUMBIX CHIIBHBIX 3JeKTponutoB? OTtoOpazute 31y
cBs3b Ha mpumepe AgzAsO,.
4. Ilepeuncnute ycJIOBHUsI PaCTBOPEHHSI OCAIKOB MAalOpacTBOPUMBIX BemlecTs. Kak MoxHO, Hampumep,
pactBopuTs ocanok Zn(OH),?
5. Kakoe siBieHHe Ha3bIBaIOT «cOIEeBbIM 3¢ dexTom»? [IpuBenute npumepsl.
6. TLI0THOCTE ¥ THIP PAcTBOPOB HMMEIOT OJMHAKOBYIO pa3MepHocTh (r/cM°). B ueM pasimume >mHX
napameTpoB?
7. llpuBeauTe anroput™ B3BEIIMBAHUS TBEP/BIX BEIIECTB

Komnnexcnvie coedunenus

1 Yem olieHMBAIOT MPOYHOCTH KOMIUIEKCOB? Hamuiure BbIpaskeHus A1 KOHCTAHT HECTOMKOCTH
¥ KOHCTAHT YCTOMYMBOCTH JuIsl KoMIutekcHbIX HoHOB: [Ag(NH3).1", [Ag(CN).]", [Ag(NO;).] .

2 B 4em omiMuMe IBOWHBIX COJIEH OT «THINYHBIX» KOMILIEKCOB?

3 Kakne xoMIiekcHble COEIMHEHHs] OTHOCAT K anpmokoMmiuiekcam? Kakue k aytokommiecam?
IIpuBenute mpUMeEpBIL.

4 Kak TBC o0bsacHsieT 06pa3zoBaHue XUMUYECKOH CBSI3U B KOMIUIEKCax?

5 Kakue xomiekchl Ha3bBatoT kKapOooHmwiamu? OObsICHUTE 00pa3OBaHUE TAKMX KOMIUIEKCOB C
MO3UIIMK TEOPUH BAJICHTHBIX CBS3CH.

OxucaumenbHo-60CCMAH08UMENbHBIE PEaAKYUU

1 Kak oOlEHMBaIOT SKBUBAJIEHTHI OKHUCIHUTENS W BOCCTAHOBUTENA? B Kakux eIWHWIIAX OHH
BBIPAXKAIOTCS?

2 Y10 Ha3bIBAKOT MOJLHOM MacCOW OKHCIHTENS M BOccTaHoBUTes? KakoBa WX pa3MepHOCTH?
[TpuBenute mMpUMeEpHL.

3 KakoBa cipykTypa anmropuiMa MeToja dJIEKTpOHHOTO Oamanca? OTBeT WILTIOCTPUPYHTE
pUMEpaMH.

T'anveanuueckue snemenmol

1 Kakolt «xummdeckuii CMBICID) MMEIOT 3HAKA «P» H «—» JUJId CTaHZapPTHBIX
3JIEKTPOJIHBIX TMOTEHIMAJIOB OKHCJIMTEIbHO-BOCCTAHOBUTEILHBIX CUCTEM?
2 Kaxk onenuBaror 3/IC rampBanuueckoro sneMeHra? OTBET MOSCHUTE HA NpUMEpE

KaJIMHif-MEJTHOTO TaJbBAaHUIECKOTO JJIEMEHTA.

3 ns gwero mpumensitor ypaBHenre Heprera? Harmmmre (opmysty mpuBeeHHOTO BUIA
9TOr0 YpaBHEHUS.

4 Kaxkue npuOopbl Ha3bIBAIOT aKKyMYyJasTopamMu? KakoBbI X THIIBI?



5 Kak yctpoeH cBuHLOBBIM akkymyssiTop? IlpuBenure ypaBHEHWs, ONMCHIBAIOLINE
npoLecchl ero 3apsaaa-paspsaa.

1. Kputepuu oueHMBAHUS KOMIIeTeHIIU i

OrneHKa «OTJIMYHO» BBICTABISIETCS CTYIEHTY, MOJHOCTHIO OCBOMBIIEMY BCE KOMIETEHIIMU
MOKa3aBIIEMy BCECTOPOHHHE, CHUCTEMATH3MPOBAaHHbIC, TIyOOKHE 3HAHMS Y4eOHOW NpOrpaMMbI
JUCIMIUIMHBI Y YMEHHE YBEPEHHO MPUMEHATH HX Ha MPAKTHUKE IpHU pElICHMM KOHKPETHBIX
3a/1a4, CBOOOIHOE U MPaBWIbHOE OOOCHOBAHKE MPHUHATHIX pPEIICHHIL

OneHKa «XOpOIIO» BBICTABISIETCS CTYAEHTY, €CIM OH  JOIyCKaeT He3HauHUTeJIbHbIC
OHIMOKM W  3HaeT MaTepuaj, I'paMOTHO M MO CYIIECTBY H3JaraeT €ro, yMeeT NpUMEHSITh
TIOJTyYCHHBIC 3HAHUS HA TPAKTHKE, HO JOIMYyCKAaeT B OTBETE WIM B PEIICHUM 3a]1ad HEKOTOPBIC
HETOYHOCTY,

OneHka «yJOBJIETBOPUTENILHO» BBICTABISIETCS CTYAEHTY YacTUIHO U TOBEPXHOCTHO
OCBOUMBIIIEMY KOMIIETCHIMM TIOKa3aBIeMy (parMeHTapHbINA, Pa3po3HCHHBIN XapaKTep 3HAHHH,
HEJIOCTATOYHO TIPaBWIbHBIC (OPMYIHPOBKH 0a30BBIX TIOHSATHH, HAPYIICHHUS JIOTHYIECKOM
MOCJICIOBATEILHOCTH B M3JIOKEHWM TPOrpaMMHOIO MaTepuania, HO Tpd 3TOM OH BIAJceT
OCHOBHBIMM pa3zjiellaMHu yuyeOHOW MporpaMMbl, HCOOXOAUMBIMH JJIsl JajbHEUIIIET0 OOy4YeHHsI U
MOXKET NMPUMEHATh MOMY4YECHHbIE 3HAHUS T0 00paslly B CTaHAAPTHOM CHUTYalWH;

OneHka  «HEYIOBJIETBOPUTEIbHO»  BBICTABIAETCA CTYJIEHTY, KOTOPBIH HE OCBOWI
KOMIIETCHIMM ¥ HE 3HaeT OONblleil 4acTH OCHOBHOTO COACPXaHUS Y4EOHOW TpOrpaMMbI
JTUCIMIUIMHBI, JIOMYCKAeT TpyOble OMHMOKKA B (OPMYJIMPOBKAX OCHOBHBIX TIOHSATHM JUCIIMIUIHHBI
U HE yMeeT UCTOJIb30BATh MOTyYEHHbIE 3HAHMS NPU PEILCHWM THUIOBBIX MPAKTHYECKUX 3aj1ady.

2. Onucanue MKaJbLI 0Ll HHBAHUSA

MakcumanbHO BO3BMOXKHBINM Oall 32 BeCh TEKYIIMH KOHTPOJIb YCTAHABIMBACTCS PaBHBIM
55. Tekyiee KOHTPOJIBHOE MEPONpPHSATHE CUUTACTCS CIAAHHBIM, €CIIH CTYACHT TONYYHI 32 HEro
He MeHee 60% OT YCTAaHOBJICHHOIO JIJISI 3TOTO KOHTPOJSI MaKCHMAaJbHOTO Oajuia. PeWTHHroBbIi
0aJut, BBICTABJIIEMBIN CTY/ICHTY 3a TEKyIlee KOHTPOJIbHOE MEpPOIpPHUITHE, CAHHOE CTYICHTOM B
YCTAHOBJICHHbIC TPA(UKOM KOHTPOJIBHBIX MEPOIPUATHIA CPOKH, OMPEACIETCS CJICTYIOIM
obpazom:

YpOoBEHb  BBINOJHEHUS  KOHIPOJIBHOTO PeitrunroBeiii 6amn (B % OT MakCHUMAaJIbHOTO
3a/1aHus Oana 3a KOHTPOJILHOE 3aaHNe)

OTIH4HBIH 100

Xopormuii 80

Y 10BJI€TBOPUTCIILHBII 60

HeynosietBoputenbHbINH 0

3. MeToauyeckue MaTepHAJIbl, ONpeaAesOIIe MPoleayphbl olle HUBAHUSI 3HAHUIA,
yMe HUii, HABBIKOB M (WJIH) OTIBITA e ATeIbHOCTH, XaPAKTEPU3YIOIIHX 3Tanbl (JOPMHUPOBAHUS
KOMIIe Te HIIUH

[Iporienypa mpoBeneHUs [aHHOTO OIGHOYHOIO MEpONpUSTHS BKIIOYAeT B  ceOs:
co0ece0BaHKe TI0 TEMATHKE JIA0OPATOPHBIX 3aHATHI.
[Ipennaraemeie CTyAEHTY 3aJlaHKs TIO3BOJIIIOT MPOBEepUTh KomnieTeHimu: OK-5, OINK-1
[IpuHIHUanbHpIe OTIMY KA 3a]aHIH 0a30BOr0 YPOBHS OT TOBBIIIEHHOTO 3aKIFOYATCS B TOM, YTO OHI
PaCKpPBIBAIOT TBOPUECKHIA OTESHIMAII CTY/IEHTa O0JIee SIPKO.
J171s1 IOATOTOBKH HEOOXOIMMO M3YYUTh JIUTEPATYPY, COCTABUTH KOHCTIEKT W IUIAH OTBETA.
[Tpu moaroToBKe K OTBETY CTYACHTY MPEI0CTABIISIETCS TPaBO MOJIb30BAaHKUS JIAHOM OTBETA.
ITpu npoBepke 3aaaHus, OLIEHUBAOTCS
— TOCJHENOBAaTEIFHOCTh W PALMOHAIIBHOCTH M3JIOKEHUS MaTepraa;




— TOJIHOTa U JOCTATOYHBIM 00BEM OTBETA;

— HAaYYHOCTH B OIICPHUPOBAHMHU OCHOBHBIMU TMOHATUAMMU,

— HCIOJIb30BAHUC W M3YYCHUC HOMNOHUTCIIBHBIX JIMTCPATYPHBIX HWCTOYHHKOB.

OILECHOYHBIHI JIUNCT

HammMmenosan
ne
KOMIIETEHIIN
u

Manukatopsl

2 6amna | 3 Oamia

4 Ganna

5 Oaimta

[Ipumeuanvie

OK-5

3HaTb: OCHOBEI
CaMOOPraHU3aluy 1
caMo000pa3oBaHus;

YMeTh: CaMOCTOSTENLHO
CTPOUTH MPOTIECC OBIAJICHUS
uH( opMarmeit, oToOpaHHOH! 1
CTPYKTYpHUPOBaHHOM /ISt
BBITIOJIHEHU P 0)heCCHOHATHHOM
JIESITENILHOCTH.

Baanern:

CII0COOHOCTBIO K
CaMOOPraHHU3aluy 1
€aM000pa30BaHHIO

OIIK-1

3HATh: OCHOBHBIE
3aKOHOMEPHOCTH,
JIEHCTBYIOLIUE B IIPOLIECCE
M3TOTOBJICHUS TPOIYKIUH
TpedyemMoro kayecTa
YMeTh: UCTIONB30BATH
OCHOBHBIE 3aKOHOMEPHOCTH,
JIEHCTBYIOIIUE B MPOLIECCE
M3TOTOBJICHUSI IPOLYKIINN
TpeOyeMoro KauecTa
BaaneTs: criocoOHOCTBIO
HCIIOJIb30BaTh OCHOBHBIE
3aKOHOMEPHOCTH,
JIEHCTBYIOLIUE B NIPOLIECCE
M3TOTOBJICHHUS POy KUK
TpedyemMoro kagecTa

CocTaBurenb

« »

(momucey)

T.C. YepegumaeHKO

K.C. Cpimxo

(moamnumcs)
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<« » 2020 .

KoMIieKT 3aJaHU# 1JI KOHTPOJILHOM PadoThI

Tema 1.
BapuanT 1
ba3zoewiti yposens

Ilpoosurymeoiii
VPOBeHb

Bapuant 2
ba3zoewiti yposens

Ilpoosunympwiii
yposers

0 JUCOUILINHE XUMHUS

OcHOBHbIE MOHITHUS U 3aKOHbI XHUMHUH.

Samanue 1

3amanue 2

3amanue 3

3aganue 4

Samanue 1

3amanue 2

3amanue 3

3amanue 4

C KakuMM W3 TIEPEYMCIICHHBIX HIDKE BELIECTB MPOPEATMpyeT
asomas  xucnora:  N,O,, AI(OH),, CaO, HCI, K,S?

M3obpazure rpaduueckue  GOpMynBl  ITHX  COCIUHEHUI.
Hamvmure ypaBHEHUSI COOTBETCTBYIOIINX PEAKIMMI.

CocTaBbTe ypaBHEHMS! PEaKLMH B3aUMOACUCTBHS CJIEHYIOIINX
COEIUHEHUN:

a) HATpaT cepedpa U MoAWJI Kalust; 6) OKCUIT IMHKA U THAPOKC UL
HATpHsL.

CoctaBbe  QOpMYJIBl HOPMAaNbHBIX W  KHUCIBIX  COJIEeH

MBIIIBSIKOBUCTOM H3A303 U CEpHOH HZSO4 KHUCJIOT |

MarHusl.
MoXHO 1M TOJy4HTs PacTBOp, COAEPKAIIHN OJHOBPEMEHHO

Ba(OH), n HCI? CaCl, n Na,CO.? NaCl u AgNO.

YKamme, KaKue KOM6I/IHaHI/II/I HCBO3MOKHBI U TIOYEMY.

Harmmnre  ypauenns peakmwii o6pasosanms: MQ,P,0. B
pe3yIbTaTe B3aUMOJIEHCTBUS OCHOBHOTO U KUCJIOTHOTO OKCHUJIOB;
Ca, (PO4)2 — OCHOBAaHHS M KUCIIOTHOTO OKCHIA; BE—J.(NO3)2

— KHCJIOTBI U OCHOBAHMUS.
CocTaBbTe (OpPMYIBI OCHOBHBIX COJICH JKele3a W COISHOM
KHCJIOTBI, ATFOMHUHUSA U CEPHON KHCJIOTHL

Harmvmute ypasHenus peakumii obpaszosanms BaSO 4 B
pe3yibprate  B3aUMOJICHCTBHA  OCHOBAHHMS M KHCJIOTHI
K 3 [C I’(O H)e] — aMmQOIUTHOTO OKCHIAa W OCHOBAHUS,

NaZSOS— KHUCJIOTHOI'O OKCHIa U OCHOBAHM.

Jlokakute ypaBHEHUSMHU Peakiuii aM(OIUTHOCTH CJIEAYIOIIHX

coemmennii: ZNO, Al,O,, SN(OH),, Cr(OH),.



Bapuant 3
ba3zoewiti yposens

Ipoosunympoiil
yposens

Bapuant 4
ba3zoewiti yposens

IIpoosurnympoiii
VpoBeHb

Bapuanr 5
basoswiii yposens

Tpoosurnympoiil
YposeHb

BapuanT 6
ba3zoewiti yposens

Samanue 1

3amanue 2

Sananme 3

3aganue 4

Samanue 1

3aganue 2

3aganue 3

3ananue 4

Samanue 1

3aganue 2

3amanue 3

3aganue 4

Samanue 1

3aganue 2

Hamvmmre xumudyeckue GopMyasl CIEIYIOUINX COJEH: cynbdar
Menu (+2), TUAPOCWIMKAT HATPHs, aleTaT Kalus, XJIOpHUI
JUrunpokcoxkenesa (+3), kapOboHaT aMMOHMS, IUTHApodocdar
JUTUS,  TETParupOKCOATIOMHUHAT KalMs.  YKAKUTE  THIIBI
MIPUBEJIEHHBIX COJeH

CocTaBbTe (OPMYIIBI KUCTBIX KATMEBBIX COJiei opTodochopHOit
KHUCJIOTbl, OCHOBHOM ILIMHKOBOM COJIM YTOJBHOM KHCJIOTHI,
OCHOBHBIX QJIFOMHHMEBBIX COJIEN COJSHON KHUCIOTHI.

CocTaBbTe MOJIEKYJISIPHBIE W MOHHO-MOJIEKYJISIPHBIE YPaBHEHUSI
peakuui B3aUMO/ICHC TBUS MEXTY:

1) H,S0, u Ba(OH),; 2) FeCl, u NH,OH; 3) CH,C(

Ilpu B3aumopelicBuM 6,48 T TPEXBaJEHTHOTO MeETala C
kucIoToil Beitensercs 8,06 am® Bomopoma (H.y.). Beramcimts
SKBHMBAJIEHTHYIO M MOJIbHYIO MacCcy MeTajlia

Beraucinte SKBHBANIEHT W SKBUBAJICHTHYIO Maccy ¢ochopHoit
H,PO, &
runpodocdata; 0) muruapodocdara; B) pocdara.

Uemy paBeH IIpU HOPMAJBHBIX YCJIOBHUSIX SKBUBAJICHTHBIN
o0bem kucnopona? Ha cxwuranve 3 r meramna (+2) mpelyercs
1,38 am® kucmopoma (H.y.). BeluHCIHTE SKBHBANCHTHYIO
Maccy M MOJIbHYIO Maccy 3TOro MeTaia.

Ipu cropanmm 10,00 T Mmertamura oOpasyercst 18,88 T okxcuma
MeTayuta. OnpeaenuTte SKBUBAJICHTHYIO Maccy MeTajia

Macca 1 mam® kucimopoma passa 1,4 r. Ckomapko am°
KHCJIOpOJa pacxXxoayercss Tmpu cropanuu 21 T wMarus,
SKBHUBAJICHT KOTOPOTO paBeH 1/2 moib

KHCITOTBI peakimsax  oOpa3oBaHus:  a)

B kakoii macce Cr(OH), comepxumcs cromsko ke

SKBUBAJIEHTOB, CKOJILKO B 174 T Mg(OH)Z?
OIuHaKoB K COEIMHEHNSIX

CI’Clj u CI'Z(SO4)3 U DKBHBAJICHTHAs1 Macca XKcjic3a B

OKBHUBAJICHT Xpoma B

COCIUHEHUAX FeCI2 H FGC13? JlatTe MOTMBHPOBaHHBIN
OTBET

Omnpenenute HSKBUBAJICHTHBIE MACChl MeETaula W CEpHI,
ecnam 3,24 v mertamna oOpasyior 3,48 r okcuma u 3,72 r

cynbduaa

M3 6,62 r Hutpata MeTanmia moiydaercs 5,56 T ero xJjopuia.
Bbraucaums 3KBHUBAJICHTHYIO Maccy 3TOr0 MeTajuia

Ilpu B3aumoneiicBun 6,48 T TpexBaJEHTHOIO MeETaUIa C
KHCI0TOM BhImemsercst 8,06 am° Bomopoma (H.y.). Bbramciants
SKBUBAJICHTHYIO U MOJIBHYIO Maccy MeTajuia

Ha BoccTanoBienme 1,8 r okcuma Merauia momnio 833 cm®



Tpoosurnympoiil
YposeHb

Bapuanr 7
basoswiii yposens

IIpoosurnympoiii
YpoGeHb

Bapuanr 8
basoswiii yposens

Ipoosunympoiil
Yposers

Bapuaur 9

basoswiii yposens

3amanue 3

3amanue 4

Samanue 1

3aganue 2

3amanue 3

3aganue 4

Samanue 1

3amanue 2

3amanue 3

3amanue 4

Samanue 1

3aganue 2

3amanue 3

BOJIOPO/Ia MPH H.y. BerMuCITUTEe SKBUBAJICHTHBIC MAacChl OKCHUIIA
MeTaa

OnemMeHT 00pa3yeT psyl ra3000pa3HBIX COEIMHEHUH, IIOTHOCTH
KOTOpBIX MO Bojopoxdy 8, 15, 22, 29. CoxaepkaHue 3JIeMEHTa B
JIAHHBIX COEJIMHEHUSIX COOTBETCTBEHHO paBHO 75,0; 80,0; 81,81
u 82,76 %. Omnpenenute OTHOCHTENIBHYIO aTOMHYIO Maccy H
Ha3BaHHE DJIEMEHTA

OneMeHT  o0pasyeT  psii  Ta3000pa3HBIX  COCTUHCHUIA,
OTHOCHTENbHBIE MOJIEKYJISIPHBIE MacChl KOTOPBIX paBHBI 16, 44,
46 um 58. ConepxaHme »53JIEMEHTA B HHUX COOTBETCTBEHHO
coctaBisier 75,0; 27,4; 52,2 um 62,0 %. Onpenenute
OTHOCUTEJIbHYI0O aTOMHYIO Maccy ¥ Ha3BaHHUE DJIEMEHTA

C KakuMH W3 TIEPEUHCIICHHBIX HIDKE BEIICCTB TPOpEarupyer
cepHas KHUCJIOTa (xoHIT): Zn. K,

N205, A|(OH)3, CaO, HCI, KZS? Mzobpazure

rpaduueckre  GopMynbl  3TMX  coeAuHeHWd.  Hamwmure
YPaBHEHHS COOTBETCTBYIOIIMX PEAKIIUH.

CocTaBpTe ypaBHEHHS pEaKIMii B3aWMOJEHCTBUS CJIEIYIOIINX
COEIVHEHHIL:

a) HUIpaT cepedpa W HMOAWA HATpus, 0) OKCHJ aTIOMUHUSA U
THAPOKC U KaJIusL.

CoctaBbTe  (QOpMYJIBl HOPMalbHBIX M  KHCIBIX  COJEei

MBIITBIKOBUCTON H3ASO3 u comsinort HCl kucnoT u Hatpws.
MOXXHO JM TIONY4YHTh PAcTBOP, COACPIKAIIUIA OTHOBPEMEHHO

Ba(OH), u HCI? CaCl, n Na,CO,? NaCl u AgNO.,

VKaxcme, KaKHne KOM6I/IHaI_[I/II/I HEBO3MOXXHBI U IIOYEMY.

Harmmmure ypaBHeHMs peakmmii 00pa3oBaHWS: Mg 2P207 B
pe3ybTaTe B3auMOJIEIC TBUS OCHOBHOIO U KMCJIOTHOIO OKCHJIOB;
Ca3 (PO4)2 — OCHOBAHMA U KHCJIOTHOTO OKCHUJIA; Ba(N03)2

— KHMCJIOTBI ¥ OCHOBAHWUSL.
CocTtaBbTe (DOPMYJIBI OCHOBHBIX COJICH QTIOMUHHS U COJISTHOW
KHCITOTHI, IIMHKA B CEPHOM KUCIIOTHI.

Hammmmute ypaBHEHMS peakluii 00pa3oBaHMs BaSO4 B
pe3yabTate  B3aWMOJICHCTBHA  OCHOBAaHWMS W KHCIIOTHI,

K,[Cr(OH),]- avdomumoro oxcuma u  ocHoBarms;

NaZSO3— KHCJIOTHOTO OKCH/IA U OCHOBAHHSI.

Jlokakute ypaBHEHUSMHU peakiuii aM(OIUTHOCTH CIIEAYIONIHX

coemmennii: ZNO, Al,O,, SN(OH),, Cr(OH),.

Hammmnre xummdeckue GopMyIibl CIIEAYIONIHX COJNEH: cynbdar
Kajnusi, TUAPOCWIHMKAT Xenmeza (+3), ameraT Meou, XJIOpHUI
quruapokcoxenesa (+3), Opomua ammoHus, auruapodocdar
HATpWs, TETParUIPOKCOATIOMHUHAT JINTHS.  YKQKHUTE THIIBI
NPUBEAEHHBIX COJIEH

CocTaBbTe (OPMYIIBI KUCTBIX KAIUEBBIX coJieil opTodochopHOil
KUCJIOTBI, OCHOBHOM ITMHKOBOM COJM CEpPHOM KHUCJIOTHI,
OCHOBHBIX QJIFOMUHHUEBBIX COJIEH a30THOM KUCJIOTHL

CocTaBpTe MOJIEKYJISIPHBIE M MOHHO-MOJICKYJISIPHBIC ypaBHEHUS
peakimit B3aUMOICHUC TBUS MEXY:
1) H,SO, u Ba(OH),; 2) FeCl, u NH,OH; 3) CH,COONa n HCI.



Tpoosunympoiil 3ananue 4
yposens

Bapuant 10

ba3zosvii yposenv 3anmanue 1

HexoTopoe komuuecTBO MeTalsia, »SKBUBAJICHTHAs Macca
KoToporo paBHa 27,9 r/mMoinb, BbITecHSIET U3 KUCTIOTHI 700 M
BOJIOPO/Ia, F3MEPEHHOI0 TPH  HOPMAIBHBIX  YCJIOBUSIX.
Onpenenuts Maccy MeTasia.

MOHO JI1 TIOTY4YHUTh PacTBOpP, COJICPIKAIIUI OJHOBPEMEHHO: )
Ba(OH), u HCI; 6) CaCI; uNa,COj3; B) NaClu AgNOs; ; r) KCI
1 NaNOj;. Ykazath, kakre KOMOWHAINA HEBO3MOKHBI U TIOUEMY .

3ananue 2 Kakue u3 mepeuncieHHbIX KHCIOT 00pa3ytoT kucible conu: HJ,
H,Se, H,SeO3, H,C,0,, CH;COOH
3ananve 3 Kakne KHCIOTBI MOTYT OBITh IOJYUYEHBI HETOCPEICTBEHHBIM
B3aMMOJIEHCTBHEM C BOmOM OKcuaoB: P, 05, CO,, N,Os, NO,,
S0,?
Tpoosunympoiil 3ananue 4 Hammcats ypaBHEHWsI peakiwii, CBUJICTENLCTBYIOMMX 00
VPOBeHb ocHOBHBIX cBoiictBax FeO, Cs,0, HgO, Bi,03.
Tema 2 CrpoeHue aToma
BapunanT 1

basosvuil yposenv  3amanme 1

3ananue 2
3aganue 3
IIpoosurnympoiii 3ananve 4
VposeHb
Bapuant 2

baszosviii yposenv  3amanue 1

3aganue 2
3anmanne 3
Ilpoosurympoiii 3anmanue 4
VpoBeHb
Bapuant 3

basosviii yposenv  3ananue 1

3amanue 2

CipykTypa  BaJeHTHOIO  JJIGKIPOHHOTO  YPOBHS  artoma
. 2E 4. 54
olleMeHTa  Bhipaxaercs Qopmymoii: a) 5S5°5p”; 0) 3d 4s'.
Onpenenute NOPSIIKOBBIH HOMEP M HA3BAHHUE AJIEMEHTA
Kakoe MakcuManbHOE 4YHCIO 3JEKTPOHOB MOXKET COAEpKaTh
aToM B 3JIEKTPOHHOM YpPOBHE C TJIaBHBIM KBAHTOBHIM YHCJIOM
n=5un=37?
Hanmmure  snektpoHHBlE  (OpMyNBI  aTOMOB  DJIEMEHTOB  C
nopsiakoBbiIMU HoMepamu 24 u 33. CocTaBbTe X TpaduyuecKue
cxeMbl. K KakoMy 37€KTPOHHOMY CeMEMCTBY OTHOCHTCS Kax bl
W3 HUX U TI0YeMy
CKOJIBKO HE CTHapeHHBIX AJIEKTPOHOB COJEPKaT HEBO30Y K ICHHBIC
atomel B, S, Cr? CocrmasbTe ux snextpoHHBIe 1 Tpaduueckue
CXEMBI

CocTaBbTe 3JIEKTPOHHBIE (OPMYJBI ATOMOB 3JIEMEHTOB C
TOPSIKOBBIM HOMepoM 32 1 42. Y nocnensero oaud 5SS -snekpon

«TIPOBAIMBAETC 5D Ha 4d -noxyposens. K kakomy
JJIEKTPOHHOMY CEMEWUCTBY OHHM OTHOCSTCS?
Kakoii moaypoBeHb 3amojiHiAeTCs B aToMax TMoclie

3aN0JHEHUS 5p-H0,I[ypOBH$I? nocine 3anonmHeEms  Of -

MOTypOBHS?
Kakne u3 53nexTpoHHBIX (GOpPMYJ, OTpaXKAOUIUX CTPOCHHE
HEBO30YK/ICHHOTO aToMa HEKOTOPOT'O AJIEMEHTa, He BEPHBIL:

1) 1s%2s22p°3st; 2) 1s%2s%2p®; 3) 15225°2p°3s°3p°3d*
4) 15225°2p°3s°3p°4s?; 5) 1s°25%2p°®3s%3d* ? TTouemy
3amumure  3JIEKTPOHHBIE (OPMYJIBI aTOMOB  3JEMEHTOB C
3apsaoM siapa 8; 13 u 18. CocTaBbTe 31€KTPOHHO-TpadUUecKue
CXEMBL

Kakoe  MakcuManpHOE  KOJNIMYECTBO  JJIEKTPOHOB  MOXKET
pacnonaratecs B S-, -, d'I/If'HOHyPOBHHX JIaHHOT O

ypoBHs?

Ilouemy? HammcaTs ANEKIpOHHYIO CIPYKTypy atomMa C
3apsaaoM sapa Z=22.

DJNeKTpoHHAas CTIPyKTypa aroMa ONUChIBaeTCs  QopMyson



3ananue 3
Ilpoosurympoiii 3anmanue 4
VposeHs
Bapuant 4
ba3zoeviii yposenv  3amanue 1
3ananwue 2
3ananue 3
Ipoosurnympoiil 3ananue 4
VPOBeHb
Bapuant 5
basosvuil yposenv  3amanme 1
3ananue 2
3amanne 3
Ilpoosurympoiii 3anmanue 4
VpoBeHb
Bapuant 6
ba3zoevuii yposenv  3amanue 1
3amanue 2
3anmanue 3
Ilpoosurnympoiii 3amanue 4
VposeH s
Bapuanr 7
bazoeviii yposenv  3amanue 1

29029162022n6246 42 .
15°25°2p~3s°3p~3d” 4s°. Kaxoii 510 s1ement?
CKOJBKO aTOMHBIX OpOHTANIEH COIEPIKUT BTOPOH SHEPreTMIeC KHid
YPOBEHb B aTOMaX XUMHYECKUX 3JIEMEHTOB?
CKOJIBKO aTOMHBIX OpOHTANEH CONEPKUT TPETUI IHEPreTUIeC KU
YPOBEHb B aTOMaX XUMHYECKHX DJIEMEHTOB?

CKOJBKO aTOMHBIX OpOHTANIECH CONEPKUT TPETHUI SHEPreTUIec KUid
ypoBeHb atoma mwmHKa? IlpuBeauTte 3JEKTPOHHYIO (QOopMyITy
aToMa 3TOro 3JIEMEHTA.

CKOJIBKO aTOMHBIX OpOWTaliel COAEPKUT MATHIA SHEPreTUIeC KU
ypoBeHb atoMa JnaHtaHa? [lpuBeaute 3MeKTpoHHYIO (opMyy
aToMa HTOro 3JEMEHTA

CkoJbKO ATOMHBIX opOuTaneit COZEPIKUT
JHEpPreTMUecKuid  ypoBEeHb  aToMa  Lepus?
3NEKTPOHHYIO (OPMYJTy atomMa 3TOTO AJIEMEHTa.
J4E MPUBEAECHHBIX 3JIEKTPOHHBIX

1p?, 2%, 2p’, 3d*, 3f’, 4p°, 5s°, 3d™
KOTOpBIE TPAaKTHYECKH CYIIECTBOBATh HE MOTYT. QObscHUTE
MPUYMHBL

1ec Toi
IlpuBeaure

KOH(UT'yparuif:

BBIOCpHUTE  TE,

Io 51eKTPOHHBIM KOH(UTYpalMsIM MOHOB ONpeIeIUTe 3aps/ suep
D% ..3d"4s%4p%; D1 ...35°3p°3d%4s".
3amumuTe 3NEeKTPOHHbIE (OPMYJIBI AaTOMOB M DJIEKTPOHHBIE
CTPYKTYphl MX BHENIHUX 00O0JIOUEK.

Ilo s3apsny sgpa atoma (Z=23) 3anumure SIEKTPOHHBIE
KOH(UI'ypaIlii BaJEHTHBIX MOAYypOBHEH M, MCIIOJB3ys MpaBMIa
KJ1e4K0BCKOr0, yKaKHUTe MOCIEN0BATENBHOCT, MX 3aM0JTHEHHSL.
Io 3apsanam sjiep 3amMIIATE 3JIEKTPOHHbIE CTPYKTYPhl aTOMOB B

OCHOBHOM H B036Y)KZ[GHHOM COCTOSAHHAX. O6’[~,SICHI/I'IE, KaxKk
HCIIOJIb30BAaHO IIPaBHIIO FYH,Z[EI Ipyu 3arkCyu 3THUX JBJICKTPOHHBIX

nx aToMOB:

CIPYKTyp

CipykTypa  BaJeHTHOIO  3JIGKIPOHHOTO  YPOBHS  artoma
. 2B N4 540

olleMeHTa  Bbipaxaercs Qopmymoii: a) 5S5°5p”; 0) 3d 4s'.

Omnpenenure

MOPSITKOBBIN HOMED U Ha3BaHKE DJIEMEHTA

CocTaBbTe dJEKTpOHHBIE (OPMYJIBI aTOMOB JJIEMEHTOB C

TOPSAIKOBEIM HOMepoM 32 1 42. Y nocnensero oaud S -snexpon

«TPOBATMBACTC 5D Ha 4d -noxyposens. K  xakomy

3JIEKTPOHHOMY CEMEWCTBY OHU OTHOCSTCS?

Kakoii moaypoBeHb 3amojiHiAeTCs B aToMax TMoclie

3am0JHEHUS

5p-noz[ypOBHﬂ? noce 3anonuerns S -moxyposua?

Kakne w3 »oneKk1poHHBIX (opMyJ, OTpaKalOMIMX CTPOCHHE
HEBO30YK/IEHHOTO aToMa HEKOTOPOT'O AJIEMEHTa, He BEpPHBIL:

1) 1s?2s%2p°3s*; 22 1522s°2p°: 32 15225%2p®3523p°3d*

4) 1s225°2p°3s°3p°4s?; 5) 1s?25°2p°®3s?3d? ? Touemy?
3amumure  3JIEKTPOHHBIE (OPMYJIBI aTOMOB  3JEMEHTOB C
3apsoM siapa 8; 13 u 18. CocTaBbTe 31eKTpOHHO-TpadUUecKue
CXEMBL

Kakoe kBaHTOBOE YMCIIO OmnpeACIACT KOJINICCTBO Op6HT&1.]'IGﬁ B



Ilpoosurnympyiii
VPOBeHb

Bapuant 8
ba3zoewiti yposens

Ilpoosurnympoiii
VposeHs
Bapuant 9

ba3zoswiil yposens

IIpoosurnympoiii
VPOBeHb
BapuanTt 10

basosviii yposens

IIpoosurnympoiii
VPOBeHb

3amanue 2

3amanue 3

3amanue 4

Samanue 1

3amanue 2

3amanue 3

3aganue 4

3amanue 1

3aganue 2

3amanue 3

3aganue 4

Samanue 1

3amanue 2

3amanue 3

3aganue 4

JTAHHOM TIOMypoBHE atoma? Uemy paBHO YWCIIO opOHTalieil Ha s-
, p-, d— u f— moaypoBHsx?

Hamvmvte 3HadeHns Bcex yeThlpeX KBAHTOBBIX YHCEN AT TPex
MOOBIX AJIEKTPOHOB Ha 4P-TIOAYpOBHE. 3HAYCHMSIMU KaKOTO
KBAHTOBOTO YHCJIa PA3JIMYalOTCA TpH DJICKIPOHA YKa3aHHOTO
nomypoBHaA? IloueMy MakcHUMaibHOE YHMCIIO 3JEKTPOHOB Ha p-
MOTyPOBHE PaBHO 67

CoCTaBUTh DJIEKTPOHHBIC (OPMYJIBI U MPEACTABUTH IpapUueCKU
pasMeIIeHne JJIEKTPOHOB MO  KBAHTOBBIM  sUCHKaM ISt
YKa3aHHBIX  DJIeMEHTOB.  lIpoaHammsupyite  BO3MOXKHOCTH
pa3beIUHEHUs] CIIAPEHHBIX DIIEKTPOHOB MPH  BO30YKJCHUH
aToMOB c 00pa3oBaHMEM-BAJICHTHBIX  JJCKIPOHOB B
COOTBETCTBUM C TEOPUEH CIIMH-BAICHTHOCTU. YTJIEPOI, XJIOP.
Onement Haxoautcs Bo |l rpynme mnepHoAMYECKOW CHUCTEMBI
xumugeckux onementoB J.J. Menzneneesa. 3,01%10% momekyn
ero THIpOKCcHIa uMeroT Maccy 29 rpammoB. HazoBute anemeHT,
HAIUILIUTE 3JIEKTPOHHYI0 (OPMYIy €ro atoma.

BHeminmii  SHepreTMYecKWii ypoBEHb aToMa JJIEMEHTA HMEET
cipoeHnens2np4.  KHUCJIOTa, KOTOpas COOTBEICTBYET €ro
BBICIIEMY OKCHIY, HMEET OTHOCHTEJBHYI0 MOJISIPHYIO Maccy
145. HazoBute 351€MEHT.

ATOM  XMMHYECKOTO DJJeMeHTa Ha 0-OpOMTansX  TpeThero
9JMIEKTPOHHOTO  YpPOBHA mMmeeT 7 3mektpoHoB. CocTaBbTe
ANIEKTPOHHYIO (POPMYITy DIIeMeHTa.

CokpamieHHas 31eKTpoHHAs (opMylia 3leMeHTa M300pakeHa B
Buge: ...5p3. Kakxoil 310 osnement? Hammmmre mnonHyio
3JICKTPOHHYI0 (opMysqy W Ha0Op KBAHTOBBIX YHICEN IS
“mocieHero” 3JeKTpOHa Ha BHEIIHEM 3JIEKTPOHHOM YpPOBHE
Hamvmure  monHyro  anekTpoHHy0 — (opMylly — 3ileMeHTa
uepus sgCe.

Harmmure 1oOdHYIO  3I€KTPOHHYIO (DOpPMYJy M HapHCYHTS
OPOUTANBHYIO IHarpaMMy sl 3JeMeHTa oK. 3ammmre Habop
KBAHTOBBIX YHWCEI JUIs TIOCJeHero (Hanboee JajJeKoro OT sapa)
3JIEKTPOHA HTOTO HIIEMEHTa

s kakoro sjieMeHTa “NOCJICTHMM” B 3JICKTPOHHOW 000JIOYKE
OyJIeT 2IEKTPOH € TAKUM HaDOPOM KBaHTOBBIX umcen: n =4, [ =1,
m=-1,s=-1/2

CoxparnienHasi 3JeKTpOHHAS (opMyia dJIEMEHTa W300pakeHa B
Buge: ...3d°. Kakoil 910 osnement? Hamumure mnosHyro
ANEKTPOHHYI0 (OpMYyIy M HA0Op KBAaHTOBBIX YHUCEN Ui 8-TO
3JIeKTpoHa Ha d-ToxypoBHE

OneMeHT WMeeT BHEUIHMH JJIEKTPOHHBIA YpPOBEHb TaKOI'o
ctpoenust: ...3p°. Uto 510 3a snmement?

HazoBute ameMeHTsI U yKaXKUTE YHUCIIO HECTIAPEHHBIX IJIEKTPOHOB
B aTOMax, UMEIOIUX CIICAYIOIINE SJICKTPOHHbIC KOH(DHTYpaliu:
a) 1s? 2s? 2p° 3s? 3p?; 6) 1s? 2s% 2p° 3s% 3p*;

B) 1s® 252 2p® 352 3p°4s%3d° .

Hammmwre  snextpoHHBIE  OPMYINBI AN CJICTYIONTUX
anemeHToB: §C, 12Mg, 165, 21SC.

Jns kakoro ayieMeHTa “nociieqHuM”’ B JJIEKTPOHHOW 000JIOYKE
OyIeT 3JIEKTPOH ¢ TAKUM HaOOPOM KBAHTOBBIX ymcer: n = 2, | =1,
m=0,s=-1/2

Hanb1 snemenTsl ¢ 3apsinamu sanep Z = 7 u Z = 15. Kotopsiid u3
HUX JYYIIUA aKIIENTop 3JIEKTPOHOB?



Tema 4
Bapuanr 1
ba3zoewiti yposen s

IIpoosurnymoiii
VPOBeHb

Bapuant 2
baszoswiii yposenv

Ipoosunymuwiii
YposeHb
Bapuanr 3

ba3zoewiti yposens

Ilpoosurnympoiii
VPOBeHb

Bapuanr 4
baszoswiii yposenv

Ipoosunymuwiii
YposeHb

Bapuanr 5
ba3zoswiil yposens

3amanue 1
3aganue 2
3amanue 3

3aganue 4

3amanue 1

3agadue 2

3amanue 3

3amanue 4

3amanue 1

3agadue 2

3amanue 3

3aganue 4

3amanue 1

3amanue 2

3amanue 3

3amanue 4

3aganue 1

XuMnueckasi CBA3b.

YcTaHOBHTE. KaKue W3 TMEDEUYUCIICHHBIX HIDKEe Moyiekyn F,, HF,
BeF,, BF3, PF3, CF4 sBAsFOTCS MOJISAPHBIMM.

OxapakTepu30BaTh BaJICHTHBIC BO3MOXKHOCTH aTOMOB KHCJIOPOJIa
U CceJIeHa.

Pacmonoxure momekyiasl NHz, H,O, SiH;, PHz; B mopsake
YBEIUUCHHS JUTMHBI XMMUYE€CKON CBS3H 3JICMEHT-BOJIOPO/.
Xmnopun Hatputd NaCl pactBopuM B BOJE, €ro TeMmIEeparypa
masierns 801 °C. doc dhux amomunms AIP HepacTBOpUM B BOJIE,
ero Temmeparypa IuiaBieHus Oosee 1700 °C. OObsicHute
pa3anyus B (QU3MUECKUX CBOMCTBAX JTHX COEOUHEHMI C TOYKH
3pEeHMsT CTPOEHMSI HMX KPHUCTAUIMUECKHX penrerok. Kakoi
KDUCTAJUIMUECKON DelIeTKH (MOHHAS, aTOMHas, MeETAJUIMYeCKasl.
MOJEKYIIpHasa) HanOojee BeposAreH g (hocduma aarroMHUHKAL?
Benmuka v pasHMIla  DJIGKTPOOTPHUIATEIIBHOCTA  MEXITY
amoMuareM u ochopom?

Pacnonoxure monekyist O,, Ny, Cly, Bry B mopsiake yBenudeHust
SHEPrur XUMHUYECKOU CBSI3U

VYCTaHOBUTh TUII KDPUCTAIMYECKOM DEIICTKH V CJICAVIOIIMX
BEIICCTB: rpadur, [WHK, XJOPWUA IWHKA, TBEPABIM JTHOKCHUI
yTIIepoa.

VKaKHUTe, KaKOM THIT XUMHUYIECKOM CBSI3H B CIICAVIONIHNX BEIIeCBax
BeHz, BF3, C2H4, NaF, BaC|2, Kzo, Rng, Hgo

Jlnst tuppocynbdara HaTpHst OCTPOiTe TrpadudecKyro GopMyny u
YKaXHUTE BUIBI XUMHUUYECKOH CBSI3U B MOJICKYJIC.

OOBsiCHUTE MEXaHM3M O00ODa30BaHUA KOBAJIEHTHOM XHUMHUYECKOH
cBs3U B MoJiekyJie HBr u olieHute cTerneHs ee Mo ipHOCTH.
Onpenenure XUMUYECKHAE CBOMCTBA, BAJIEHTHOCTHL U BO3MOYKHEIE

CTCTICHM OKWCJICHWsI aToMa yrjiepoga B  OCHOBHOM U
BO30Y’KJIEHHOM COCTOSIHUSIX.
Omnpenenure. kakasg  c¢Bsa13b C—N wm C—H sBisiercas OoJtee

MOJIAPHONU. VKaXWTe, K sIpy KakKoro artoMa IpOUCXOIUT
CMeIeHre 00 2JIEKTPOHHON TapBbl.

Kakyio  BameHTHOCTS,  OOYCJIOBJICHHYIO HECTapEeHHBIMHU
AIEKTPOHAMH (CIMHBAICHTHOCTH), MOXKET MPOSBIATH Gocdop B
HOPMAJIBHOM U BO30YKJICHHOM COCTOSHUN?

Urto Takoe THOpumu3anmsi BalleHTHBIX opoOuTaneii? Kakoe
CTPOCHHE HMMEIOT MOJeKyJibl Tirna AB,, eciau CBs3b B HHUX
oOpasyercs 3a cuer V- 5P ’p]'-m6pwm3au1/m opOuTaneii atoma
A?

Kakoii cmoco0 o00pa3oBaHus KOBAJIEHTHOW CBS3M Ha3bIBAIOT

I[OHOpHO-aKIIGH'IOpHBIM? Kakue xuMuueckHe CBSI3U HMEIOICS B

D
ponax 4 M BRCY9 yiasue nowHop 1 akuerrTop.

Kak w™eron BamentHeix cBs3edd (BC) oOBsScCHSICT JMHEHHOE
ctpoenre mojekybl BeCl, u retpasapuueckoe CH,

Kakyio  BasieHTHOCTh,  OOYCIIOBJICHHYIO HecTIapeHHBIMH
3JIEKTpOHAMH  (CTIMHBAJIEHTHOCTh), MOXKET MpOSIBJIAT, cepa B
HOPMAJIBHOM M BO30YKJICHHOM COCTOSHUM?

Kakyio KOBaJeHTHYIO CBS3b HA3bIBAIOT CT-CBS3BI0 M KaKylO 7
cBs3bi0? Pazbepute Ha IprMeEpe CTPOCHUSI MOJICKYITBI a30Ta.



Ilpoosurympoiii
VPOBeHb

Bapuanr 6
baszoewiii yposenv

Ilpoosurympoiii
VPOBeHb

Bapuanr 7
basoswiii yposens

Ilpoosurympoiii
VPOBeHb

Bapuant 8
ba3zoewiti yposen s

Ilpoosurnympoiii
VPOBeHb

3amanue 2

3amanue 3

3amanue 4

3amanue 1

3aganue 2

3amanue 3

3aganue 4

3amanue 1

3amanue 2

3amanue 3

3aganue 4

3amanue 1

3amanue 2

3amanue 3

3aganue 4

CKOJNBKO HECHIApeHHBIX JJIEKIPOHOB HMEET aToM XJopa B
HOpPMaJIbHOM U BO30YXJE€HHOM cocTosiHusIX? Pacmpenenute s
3JEKTPOHBI MO KBAHTOBBIM sUelikaM. UeMy paBHa BaJEHTHOCTBb
XJI0pa, 00yCIJI0BJIEHHAs! HECTAPEHHBIMU 3JIEKTPOHAMU?
Pacnpenenute 351€KTPOHBI aTOMa CEPhI IO KBAHTOBBIM SYEHKaM.
CKONBKO HECHapeHHbIX 3JIEKTPOHOB MMEIOT €€ AaTtoMbl B
HOPMaJIbHOM H BO30ykKJeHHOM cocTosHusx? Yemy paBHa
BaJICHTHOCTb cepbl, 00yCJIIOBIICHHAS HeCTIapeHHbIMU
3JIEKTPOHAMU?

Kak w™eton wmonekynspueix opbOutaneii (MO) omucwiBaeT
CTpOCHHE JBYXaTOMHBIX TOMOS/IEPHBIX MOJIEKYNl 3JEMEHTOB
BTOpOTO Tiepuoa?

Uto Ha3BIBAIOT 3JEKTPUUECKHM MOMeHToM awmons? Kakas s
moniekyn HC1, HBr, HI umeer HamOonpmivii MOMEHT AMIONS?
[ouemy?

Kakne xkpuctammmueckue CTPYKTYpbl Ha3blBalOT HWOHHBIMU,
ATOMHBIMH, MOJIEKYJSIPHBIMM M MeTammueckumu? Kpuctamibl
KaKuX BEIIECTB — anMa3, XJOPHJ HATpus, AMOKCHA Yriepona,
[IMHK — HMEIOT YKa3aHHbIE CTPYKTypbI?

Kak Meton BanentHbix cBszeii (BC) oObscHSET yIiIoBOe CTpOCHHE
monekyibl Hy S u nunelinoe monekyist CO, ?

Kakyro xumuueckyio cBsI3b Ha3bIBatOT KOBaJIEHTHON? UeM MOKXHO
OOBSICHUTh HANpaBlIEHHOCTh KOBaJieHTHOM cBsa3u? Kak meton
BajieHTHBIX cBs3ell (BC) o0BsSCHSET CTpOSHHE MOJIEKYIIBI BOIBI?

Hapucyiite sHepremmyeckyro cxemy oOpa3oBaHust MOJIeKybl He,
U MOJEKyJIspHOro uoHa He, 10 MeTogy MONEKYISIPHBIX
opburaneil. Kak meton MO o6bscHsieT ycToitunBocTs nona He, u
HEBO3MO>KHOCTh CYIIIECTBOBaHUs MOJIeKybl He,?

Kakyro xumudeckyro CBSI3b Ha3bIBAIOT BOJOpOAHONU? Mexay
MOJIEKyJIaMd KakuxX BemecTs oHa oOpasyercs? llouemy H,O u
HF, umest MeHbIIyI0 MOJIEKYISAPHYIO MaccCy, IUIaBSATCS W KHUIIAT
npu 6osiee BBICOKUX TeMIlepatypax, YeM UX aHaJloru?

Hapucyiite snepremdeckyio cxemy o0pa3oBaHUsI MOJEKYIBI Nj
mo wmeroay Moyekymsapueix opbutaneii  (MO). Ckonbko
9JIEKTPOHOB HAaXOAMTCS Ha CBS3BIBAIOIIMX U Pa3PBIXJIIONINX
opoOutansix? Uemy paBeH MOPSIOK CBSI3H B 3TON MOJeKyme?
Kakyio koBalieHTHYIO0 CBS3b Ha3bIBAIOT MOJSPHON? UTO CIIyXKHUT
KOJIMYECTBEHHOW MEpOW TOJIIPHOCTH KOBAJIEHTHOM CBs3H?
Ucxons w3  3HAUEHWH  AIEKTPOOTPUIATENIEHOCTH — aToMOB
COOTBETCTBYIOIIMX 3JIEMEHTOB OINpelenuTe, Kakasi W3 CBs3ei:
HC1, IC1, BrF — naubosee nomnspHa.

Uto creayer NOHMMAarTh IO CTENEHBIO OKHUCJIEHUs aroma?
Onpenenute cTemeHb OKHUCJEHHWS artoMa Yriepoia W ero
BaJICHTHOCTb, 00YCJIOBIICHHYIO YHCJIOM HECTIapeHHbIX
371ekTpoHoB, B coequnennsix CH, , CH; OH, HCOOH, CO, .
Hapucyiite snepremyeckyto cxemy oOpa3oBaHusi Mosiekynsl F,
Mo Meroxy MOJNeKyJsapHbIXx opoOwtaneir (MO). Ckoybko
3JIEKTPOHOB HAaXOAMICS Ha CBA3BIBAIOLIMX M Pa3pbIXJIIOLINX
opbutansix? Uemy paBeH MOPSIOK CBS3H B 3TOH MOJeKyJe?
Hapucyiite sHepremmyeckyio cxemy 00pa3oBaHHs MOJIEKYJISIPHOTO
noHa H, u monekynsl H, mo metomy MOJeKyIspHBIX OpOHUTAIEH.
I'ne aneprus cBszu 6ombie? [Toyemy?

Kakue osnexktponsl atoma ©Oopa ydacTBYIOT B 0Opa30OBaHUU
KOBaJICHTHBIX cBs3ei? Kak Meron BaneHtHbx cBsseir (BC)
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O00BSICHAET CUMMETPHYHYIO TPEYTOIBbHY 0 PopMy Mosekyibl BF 3?2

Hapucyiite snepremdeckyio cxemy obOpazoBaHusi Moekyisl O,
o Meroxy ModekyisipHeix opOurtaneir (MO). Kak meron MO
O0OBSACHACT MapaMarHUTHBIE CBOMCTBA MOJICKYJIBI KHCJIOpoaa?
Kakne cuapl MONEKYISIPHOTO — B3aWMOJICHCTBUSI  HAa3bIBAIOT
OpPUEHTALMOHHBIMY, HMHAYKLUMOHHBIMH M JAUCIIEPCHOHHBIMU?
Korna Bo3HMKAIOT 31 CHUIIBI M KaKOBa MX Tpupoaa?

Kakwne Buapl xummdeckoit B3 umerorcst B Mosekysie NHyl ?
Yemy paBna jumHa cBszu OF —O" ?

Onpenenute BUI XUMHUYECKON CBSI3U B COCAMHEHHSIX

NaF, SiO,, H,S, HCI, O,, BaO, SiF,, NHs, Br;, Os, Li,0, Fe
3apucyiite MexaHn3M 00pa3z3oBaHMS MOJIEKYJ C HMOHHOHW CBSI3BIO:
KCl], Na,O, BaO, szS

Onpenenute BUA KOBWICHTHOW CBS3M B COCIWHEHHUSX, THII
HEPEKPBIBAaHUS JJIEKTPOHHBIX O0JAKOB, 3apHCYHTE MEXaHU3M
o0pa3oBaHMsi MOJIEKYJ IPM T[OMOLIM  JJNEKIPOHHBIX U
CTpyKTypHBIX dopmyi: Br,, HI, H,Se, N,, PH3, CH,.

Kakyto xumuueckyro cBs3b Ha3bIBAIOT HOHHOW? KakoB MexaHn3m
ee oOpazoBanmsi? Kakue cBOHCTBA MOHHOM CBSI3HM OTIMYAIOT €€ OT
koBanieHTHOM? IlpuBeauTe nABa TpUMepa TUIMHYHBIX HOHHBIX
COEMHEHUH. Harmmmure ypaBHEHUs IIPEBPAILCHUSA
COOTBETCTBYIOILMX MOHOB B HEHTpaJIbHbIE ATOMBL.

O6mue 3aKOHOMEPHOCTH NMPOTEKAHUA XUMHUYECKUX MMPOLECCOB.

3amanne

3agadue 2

3amanue 3

3aganue 4

Samanue 1

s YpaBHEHUS peakimu
2A1,0,,, +6S0,, +30,, = 2Al,(S0,),,,. AH-

1736 PaccuuTtaiite CTaHAApPTHYIO TEIUDIOTY OOpa3oBaHUS
MIEPBOrO B YpPAaBHEHMM BeIECTBA MCXOAA U3 MPUBEACHHOTO
TEPMOXMMHUYECKOT'O YpaBHEHMS] PEAKIMH W JaHHBIX IO

AH 00p.

Peakiyst MAET MO ypaBHEHHIO A(r) + ZB(F) = C(r). Kakx

HM3MEHHTCS] CKOPOCTh PEaKLHH, €CJIM JaBJICHUE YBEIHYHUTH B 3

paza W OJHOBPEMEHHO MOBHICUTHL Temmepatypy Ha 30 °C?

TemnepatypHbIii KO3(GGUIUESHT CKOPOCTH PEaKIMK PaBeH 3
Ilpu Temmeparype 900 K koncTanta paBHOBecwHs

paBHa 100. Beramcnute ctaHmaptHyto sHepruto ['mbbca mpu
JTON TeMIiepartype.

Peaxmus npotekaer no ypasuenno 2N,O — 2N, + O,
KoHCTaHTa CKOpOCTH peakimu paBHa 5-107 . HauanbHas
xoruermpamst N,O  pasna 3,2 moms/mv®.  Berancrume
CKOpPOCTh PEaKIMM B HAYAIbHBII MOMEHT M B TOT MOMEHT,

Korja paznoxurcs 25 % NZO

s YpaBHEHUS peakimu
ANO,, + O, +2H,0,, =4HNO, .  AH=-252

Paccuwnmaiite cTaHmapTHyIO TEIDIOTy 0Opa3oBaHUS TIEPBOTO B
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YpaBHEHUU BEIECTBA HACXOISI 3 TPUBEICHHOTO
TCPMOXUMHUUYECKOTO YPABHEHUS] pEAaKIUM W JAHHBIX II0
AH oop.

Peakmus mpotekaer mo ypasmenmo A+ 2B = C.
KoncTtanma ckopoctn paBHa 0,4, a HaYaahbHBIE KOHIICHTPAIAN

(moms/mv’): C, =0,3; C; = 0,5. Bsmmcmire cxopocts

peakiMy B HavyalbHBIA MOMEHT W TOCJe TOTO, Kak
npopearupyer 0,1 moin/m° BemecTsa 4

KoncTanta paBHOBECHS TOMOT'E€HHOM CUCTEMBI

A(F) + B(r) = 2C(F) paBHa 50. BbIuucIUTe PABHOBECHBIE

KOHIIGHTpAallMM PEarvupyolinx BELIeCTB, €CJIH HCXOIHBIC
xonuentpaimu Bemects A U B coomercsenno pasubt 0,5 n
0,7 MOJIB/IM®.

CrannmaptHass oHeprusi [mObca paBna -46 kJI»k/MOIb.
Berancnute xoHCTaHTY paBHOBecus peakimu npu 600 K.

Hns YpaBHEHUS peakimu
2A1,0,,, +6S0,,, +30,, = 2Al,(S0,),,. AH-

1736 PaccuuTtaiite CTaHAApPTHYIO TEIUIOTY OOpa3oBaHUSA
MIEPBOrO B YpPAaBHEHMM BeIECTBA MCXOAS U3 MPUBEACHHOTO
TEPMOXHMHUUYECKOTO YpaBHEHWs] PEaKIMH W JIaHHBIX IO

AH 0op.

Peaknus MIPOTEKaET Io YPaBHEHUIO

HZ(r) + |2(r) = 2H|(r). KOHCTAaHTA CKOPOCTH PEeaKIH

paBHa 0,16. HavanpHple KOHIEHTpaId BEIICCTB OBLIH

(Momb/av°): CH2 =0,04; C,2 =0,05. Bemuucmure
HAYaJIbHYI0 CKOPOCTh pEaKIMH H €¢ CKOpPOCTh, KOrja
CH2 =0,04 crana pasHoii 0,03 MOIB/ M°

Peaknus MIPOTEKaET Io YPaBHEHUIO
CO(F) + C|2(r) = COCIz(r)' HauanbHbie
KOHIICHTPALMH CO(F) u ClZ(r) paBHBI  (Momb/mM°):

Ceo =0,28; Cl,=0,09. PaBroBecHas KoHueHTpaLys
CO pagna 0,2 mons/am®. BeIducIuTe KOHCTAHTY PAaBHOBECHS.
KOHIICHTpalun SO2 n O2 B
2302 + 02 = 2503 COOTBETCTBEHHO PaBHBI (MOMB/AM®):
0,03 u 0,015.
xonuentpamss SO,
Borancnure

Hcxonnpie cUCTEME

K MoMeHTy HacTyIieHHMs paBHOBECHS

crama paBHoi 0,01  momb/mm°.

PpaBHOBCCHBIC KOHICHTpaun OCTAJIBHBIX

pearnpyromux sewects ( MOJb | om’ ).

Bo ckonbko pa3 HM3MEHHTICS CKOpPOCTh MPSAMOW U 0oOpaTHOU
peakLiy B CHCTEME eCJIi 00beM T'a30BOi CMECH YMEHBIIUTCS B
Tpu paza?

280,(r) + Oy(r) 2 2504(r)

B kakyto cTopoHy cMecCTUICS paBHOBECHE CUCTEMBI?
Bouucnte, BO CKOJIBKO pa3 YBEIHUYHUTICS CKOPOCTh PEaKLHH,
NpoTeKarollel B ra3oBoi (a3e, MpH NOBHIIEHUH TeMIIEpaTyphbl
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ot 30 mo 70 C, ecnu TemmeparypHbiii KOd(hOUIMEHT peaKiyn
paBeH 2.
Koncranta paBHOBecust romorenHoil cuctemsl mpu 850 C
paBHa 1.

CO(r) + H,O(r) 2 COx(r) + Hx(r)

Beraucnante KOHIIEHTpalMy BCEX BEIIECTB NPH PAaBHOBECHUH,
ecmu ucxomuble KoHmneHTpammm: [COJucx = 3  Moumb/m,
[H2O] mecx = 2 mounb/.
DHpOTepMHUYECKash peaklus pas3JIOKEeHHs IEHTAXJIOpHIA
(ochopa npoTekaeT Mo ypaBHEHHUIO

PCls(r) 2 PCly(r) + Cly(r); AH = +92,59 k).
Kak Hamo w3MeHHTs: a) Temriepatypy; ©O) JaBiieHWE; B)
KOHLICHTPAIIMIO, YTOOBI CMECTUTh paBHOBECHE B CTOPOHY
npsMoit peakuun — pazioxenust PCls?

OKwucJieHHe cephl U ee AUOKCHIA MPOTEKALT 10 YPAaBHEHHSIM: a)
S(K) + 0, = SO, (r); 6) 2S0, (r) + 0, = 2503 (r). Kak
WU3MEHHTCS CKOPOCTh ITUX PEAKIU, eCIIM 00BeMbl KXk I0H 13
CHCTEM YMEHBIINTH B YeThIpe paza?

Bbrurciute, BO CKOJIBKO pa3 yBEIHYHICS CKOPOCTh PEaKIHH,
NPOTEKAIOIIEeH B Ta30BoM (aze, MpH MOBBIICHUN TEMIIEpaTypPbl
ot 20 no 100 C, ecnu TemnepatypHbIi KO3(GULMEHT peaKin
paBeH 2.

Harmmmure  BblpakeHMEe  JUIS  KOHCTAHTHI  PaBHOBECHS
romorenHoii cuctemMsl N, + 3H, <>2NH; . Kak m3menurcs
CKOPOCTh TPSIMOI peakimu — 0Opa3oBaHMs aMMHaKa, eCIIH
YBEIMYHUTL KOHIICHTPAIIMIO BOJOPOJa B TpH paza?

Peakius unet mo ypasuenuto N, + 0, = 2NO. Konnenmparwn
HCXOJHBIX BEIISCTB JI0 Havaia peakiuu Obutd [N, ] = 0,049
Moutb/J1, [0 2 ] = 0,01 mMomab/in. BelUCIUTE KOHIICHTPAITHIO 3TUX
Bemiects, korga [NO] = 0,005 mons/n. Otmet: [N, ] = 0,0465
monw/it; [0 2 ] = 0,0075 moms/m.

Kak mM3MeHUTCS CKOpPOCTh peakiy, MPOTEKaloIed B ra30Boi
tdaze, mpu mnoBbmIeHMH Temmeparypel Ha 60° C, ecnm
TeMITEPaTyPHbIA KO3 UIIMEHT CKOPOCTH JaHHOW peakiyu 27
Beuucnte, BO CKOJIBKO pa3 YBEITHUYHUTCS CKOPOCTh PEaKIIHH,
MpOTeKaroIIeil B ra30Boi (paze, MpH MOBBILICHUN TeMIIEPaTypPhl
ot 30 1o 60 C, ecnu TemneparypHbiii KO3(GUIMEHT peaKiyn
paBeH 2.

B romorennoii cucteme CO + Cl, «<>COCIl, paBHOBecHbIC
KOHIICHTPAIlMKM pearupyromux Bemects (Mmoub/n): [CO] = 0,2;
[Cl, T = =0,3; [COCIl, ] = 1,2. Bpruciaute KOHCTAHTY
paBHOBECHs CHCTeMbI M UcXxo tHbIe KonteHTpamwu Cly u CO.
Peakmmss waer mo ypaBmenmo N, + 3H, = 2NH;
KoHIleHTpaIi|y y4acTBYIOIIKX B Hel BemecTs (Mouib/): [No] =
0,80; [Hz2] = 1,5; [NH3] = 0,10. Beraucanme KOHICHTPAIMIO
BOJIOpOAa 1 aMMuaka, koraa [Ny | = 0,5 moms/m.

Kak mM3MeHUTCS CKOpPOCTh peakiy, MPOTEKaloled B ra30Boi
tdaze, mpu mnoBwimneHun Temneparypel Ha 80° C, ecnm
TeMIIepaTypHbI KO3(PHHUIMEHT CKOPOCTH IaHHOW peakuuu 37
Boruucnte, BO CKOJIBKO pa3 YBEIHMUYHUTICS CKOPOCTh PEaKLHH,
NpoTeKarollel B ra3oBoi (a3e, MpH NOBBIIEHUH TeMIIEpaTy Pl
ot 10 g0 70 C, ecnu TemneparypHbiii KO3(OGUIMEHT peaKiyn
paBeH 2.
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B romorennoit cucteme A + 2B <«<>C paBHOBecHbIC
KOHIICHTPALIMK Pearupyronmx razos (Moiw/n): [A] = 0,06; [B]
= 0,12; [C] = 0,216. Bpruucanure KOHCTAHTY PaBHOBECHS
CHCTEMBI U UCXOJIHBIE 56 KOHIeHTpaluu BemecTs A u B
Peakumst nper mo ypasmenmio H, + 1, = 2HI. Konctanrta
CKOpPOCTH 3TOH peakliy MpU HEKOTOPOW TeMIlepaTtype paBHa
0,16. VcxonmHble KOHIIGHTpALMM PpEArupyIONUX BEIIECTB
(monw/m): [Hy 1 = 0,04; [, ] = 0,05. Berauciiure HauaabHyO
CKOPOCTh peakimu u ee ckopocts npu [H, ] = 0,03 monbs/a

Kak mM3MeHUTCS CKOpPOCTh peakiy, MPOTEKaloIed B ra30Boi
tdaze, mpu mnoBwimneHun Temneparypel Ha 30° C, ecnm
TeMIIepaTypHbI KO3(PPHUIMEHT CKOPOCTH IaHHOW peakiuu 27
Boramcnmte, BO CKOJBKO pa3 yBEIHIHICS CKOPOCTh PEAKIHH,
NpPOTEKAoIIel B ra30BOM (hase, MpH MOBBIIICHUH TEMIIEPATy bl
ot 15 no 80 C, ecnu TemneparypHbiii KOd(h(OUIMEHT peakiyn
paBeH 2.

Konctanta  ckopoct  peakmym — pasnoxenus N, O,
npoTekaronieii mo ypasHenumro 2N,O = 2N, + O,, paBHa
Havanbhast konnentpamust N, O paBHa 6,0 MOJIB/M.
Beramcnume HadalbHYyI0 CKOPOCTh PEAaKIMU H €€ CKOpPOCTb,
koraa pazioxurcs 50% N, O.

Ucxoagnbie konneHrpaimu [NOJucx u [C12 Jucx B
romoreHHoit cucteme 2NO + CI2 2NOCI1 cocraBistor
coorBeTcTBeHHO 0,5 1 0,2 Monb/1. Berauciure KOHCTaHTY
PaBHOBECHS, €CIIM K MOMEHTY HACTYIUICHUSI PaBHOBECHS
npopearupoaro 20% NO.

Kak m3mMeHnTCSI CKOpPOCTh PEAKIMM, IPOTEKAONIEH B ra30BOM
(aze, npu nmoswieHnH Temrnepatypsl Ha 100° C, eciiu
TeMITEPaTyPHBIA KO3(QUIIMEHT CKOPOCTH TaHHOH peakimu 37
Bbrunciure, BO CKOJBKO pa3 yBEIHUIHUICS CKOPOCTh PEAKIMH,
MpOTeKaroIIeil B ra30Boi (paze, NpH MOBBILICHUN TeMIIEPaTypPhl
ot 15 1o 90 C, ecnu TemneparypHbiii KO3(OGOUIMEHT peaKiyn
paBeH 2.

[Ipu mocTosHHON TeMmIepaType B cocyaax o0pa3oBajoch
12 r H,S, 18 r H,0, 18 r Hy, 15 r CO;. CpaBhure
CKOpOCTH  peakimid  o0pa3oBaHMsi  TEPEUHCICHHBIX
BEILIECTB.

Omnpenenure 3MEHEHUE CKOpPOCTH MPSIMBIX
ANIeMEHTapHBIX ra3oBbIX peakmwit: 1) Hp + OH = H,0 +
H 2) 2NO + Cl; = 2NOCI npu yBesmueHnn JaBjaeHus B 2
pasa

Kak n3meHnTCSI CKOpPOCTH peaKimu, MpoTeKaromieil B ra3oBoit
(haze, npu nmoBwIIIeHNH TeMriepaTypsl Ha 50° C, econ
TeMITEpaTypHBIA KO3 PUIMEHT CKOPOCTH TaHHOH peakimu 27
Bbrurcite, BO CKOJIBKO pa3 yBEIHMYHICS CKOPOCTh PEaKIHH,
NPOTEKAIOIIeH B Ta30BoM (aze, MpH MOBBIICHUN TeMIICPaTy Pl
ot 10 mo 40 C, ecnu TemneparypHsiii K03()(UIMEHT peakn
paBeH 2.

Hammmire  BbIpakeHWe 17151 KOHCTAHThl paBHOBECUS
rereporeHHoi cuctembl CO; + C<»> 2CO. Kak m3Menurcs
CKOpOCTh TIpsIMOM peakimu — oOpaszoBanms CO, ecim
konieHrpaimio CO, ymenpimrh B 4eThipe pasza? Kak
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CIeNyeT M3MEHUTHh JaBIICHHE, YTOOBI TIOBBICUTH BBIXOI
CcO?

Ucxonnpie konnenrpammu [NOJucx u [Cl, Jucx B
romorenHoii cucteme 2NO + Cl, <2NOCI1 cocTaBiasOT
coorBeTcTBeHHO 0,5 u 0,2 Monb/n. Beraucimre KOHCTaHTY
paBHOBECHs, €CJIM K MOMEHTY HACTYIUICHUS pPaBHOBECUS
npopearupoaro 20% NO.

K 1 mv® pacsopac @(KOH) =10 % (p = 1,092 r/end)
NpUOaBUITU 0,5 e pacTtBOpa

CO(KOH) =5% (p =1,045 r/em®). O6Gvem cmecu

J0Bend 10 2 aM°. Boeraumcimre MOJISIPHYIO KOHIICHTPALIUIO
MOJTy9EHHOTO PacTBOpa.

CreneHp POTONM3a YKCYCHON KHUCIIOTHI CH3COOH B1M
pactBope npu 19°C pasna 0,004. Berauciante KOHIICHTPAIIUIO

nonos CH,COQO’, H" u obuyro KOHIEHIpamio HOHOB B

pacTBope.
Bobruucnure mMaccoByto n0i1to (%) BOJHOT0O pacTBOpa METaHoJIa

CH3OH , TeMIiepaTypa KpucTaIu3auun kotoporo —2,79 °C.
Kpnockommueckas koHcTanta Boasl 1,86°.

HCHO

Ipy JaHHOM Temmeparype o0ianaror

PaBHBle 00BEMBI pacTBOpOB  (opMaHHA

TJIFOKO3bI CG HlZOG

OJIMHAKOBHIM OCMOTHYECKHM JaBJICHMEM. B KakoM BECOBOM
OTHOIICHHMH B3SThI 3TU BGH_ICCTBa?

Omnpenermre o6vem pacmopa 1,2 M NaOH, xoropsit
notpedyercss IS MOJHOTO OCAKACHMSA JKele3a B BHIE

runpokcnna u3 pactsopa FECI, ¢ maccoii 300 r ¢ maccosoit
noneit conu B HeM 12%.
. Beruucnure ctenens mpotonuza 0,05 M pactBopa H|03,

ecJTH KOHCTAHTA IPOTOJIH3a KUCJIOTHI paBHa 3-107°.

Ilpu xakoiéi TpUONM3HUTENHEHO TeMIepatype OyJeT KHIIeTh
soansiit pactsop (@ = 50 %) caxaposrt C,H,,0,,, ecom
30yJUTHOCKOTMYEeCKasi KOHCTAHTa BOAbI paBHa 0,52°7
JlaBnenne mapa >dupa mpu 30 °C pasmo 0,86392-10° Ila.
CkonpkO MOJIb BellecTBa Hajgo pacTBOpUTh B 40 Moiab

s¢pupa, 4TOOBl TOHU3HUTH JaBJICHUE Mapa TPH JaHHOU
Temmnepatype Ha 0,013303-10° ITa?

Ha meittpammsammo 10 cm® pactsopa NaOH nomo 6 cm®
0,5 M pacmopa HCl Beruuciure MOISIPHOCTH

pacTBOpa LIEeI04H

Beraucnure pH cMecu nonydeHHOH BeieacTBUE PHOABIICHS

k0,5 m° 0,05 M pactBopa mypassunoii kuciorst HCOOH

0,5 mm° 0,1 M pactBopa HCOOK ?

Temnepatypa KpUCTAIM3AaIMM PacTBOpa, COJEPIKAIIEro

66,3 T HEKOTOPOTo 3MeKTposuTa B 500 cM® Bozbl, papHa —0,558

°C.

Bbrarciime MOJIBHYIO MacCy pacTBOPSHHOTO BEIIECTBA, €CJIN
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KpHUOCKOIMYEeCcKasi KOHCTAaHTa BOABI paBHa 1,86°.
00beMbI  PacTBOPOB  (opMalluHA

HCHO

IpY JAHHOW TeMIiepatype 00JalaroT

PaBHrIe
rmoko3er C 6 H 120 6

OJVMHAKOBBIM OCMOTHYCCKHUM JIOAaBJICHUCM. B kakoM BecoBOM
OTHOIICHUH B3AThI 3TU Bemecma‘?

Beruuciute  MONSpHYIO  KOHIIGHTPAIMIO W MOJISIPHYIO
KOHLIEHTpaLio 3KBUBajieHTa 2(0%-HOro pacTsopa XJopuua
Kasblmst TIoTHOCThIO 1,178 r/em® .

Kakoii 06em 20,01%-noro pactsopa HC1 (1. 1,100 r/cm® )
Tpebyercst s npurotosnenus 1 1 10,17%-noro pactopa (I
1,050 r/cm® )?

Kakas macca HNOj3 conmepxamack B pacTBOpe, €ClIM Ha
HeWTpan3anuio ero notpedoBaigoch 35 cm 0,4 H. pacTBOpa
NaOH? KaxoB mutp pactBopa NaOH?

PactBop, comepxkamuii 0,512 r Heanextponuta B 100 Gerzona,
KkpucTaumzyercs npu 5,296 C. Temnepatypa Kpuc TaLTA3 AN
oenzona 5,5 C. Kprockonmieckast KoHcTaHTa 5,1 . Beraucnure
MOJISIPHYIO MacCy pacTBOPEHHOTO BENIECTBA.

UeMy paBHa MOJIsIpHast KOHLEHTpalys 3kBuBaieHTa 30%-Horo
pactBopa NaOH mromoctsio 1,328 r/cm®? K 1 1 310T0
pacTBopa mpuOaBWIM S5 1 BOJBL. BpruciauTe MaccoByIO
(TIpOTIeHTHY 0) JOJIO TIOTYYEHHOTO pacTBopa

Cmemmamu 10 cm ® 10%-noro pactsopa HNO3 (1. 1,056 r/em’)
1 100 cm® 30%-noro pactopa HNO3 (mr. 1,184 r/em®).
Beuucinte MaccoByro (NPOILIEHTHYIO) JIOJIIO  TIOJY4EHHOTO
pacTBOpa.

Kakyro maccy NaNQ3z Hy»HO pactBoputs B 400 T BOZIBI, YTOOBI
npuroToButh 20%-HeIiA pacTBOP?

Boeruucnure maccoByto gonto (%) BogHOro pacTBopa caxapa
C12H2,011 , 3Hasg, YTo Temmeparypa KpHUCTALIM3ALUH
pactBopa -0,93 C. Kpuockomnmueckas KoHCTaHTa Boabl 1,86°

K 3 1 10%-n0ro pactBopa HNO3 mromoctsio 1,054 r/cm®
npubaBwin 5 1 2%-HOro pacTBOpa TOM JKE€ KHCJIOTHI
miotHocTeio 1,009 r/cm® Berucnure  mMaccoByio
(IpOLIEHTHYI0) W MOJIIPHYIO KOHLEHTPAIMM MOJIy4YE€HHOTO
pacTBopa, 00BbEM KOTOPOI'O PaBeH § JI.

Kakoii 06beMm 50%-Horo pactsopa KOH (1. 1,538 r/cm®)
Tpebyercst Ui mpurotoBieHus 3 1 6%-HOro pactsopa (Il
1,048 r/cm®)

Cvmemanmu 300 t 20%-noro pactmopa u 500 r 40%-Horo
pactBopa NaCl. Uemy paBHa maccoBas JIOJisl MOJTYYCHHOTO
pacTBOpa:

Boruucnure  Temmepatrypy = KpUCTAJUIM3AalMKM  pacTBOpa
mouesunbl (NH,),CO, conepxkamiero 5 r MmoyeBuHbl B 150 T
BOJbl. Kprockormueckasi KoHCTaHTa BoAb! 1,86 .

Bbrumcnure  MONApHYIO  KOHIEHTPALMIO HSKBHBAIEHTA U
MoOJsUIbHY0 KoHUeHTpaiuio 20,8%-Horo pacmsopa HNOj;
miotHoctei0 1,12 r/em’ CKONBKO TpaMMOB  KHCJIOTHI
coniepKuTCs B 4 J1 3TOT0 pacTBopa?

Kaxkoii o6bem 10%-nHOro pactBopa kapOoHata Hatpus (ILI.
1,105 r/cm®) 1pebyercs ist HpUrOTOBIEHHS 5 1 2%-HOTro
pactBopa (1. 1,02 r/em®).
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Cmemamun 247 1 62%-Horo u 145 r 18%-Horo pactBopa
cepHOM KucnoTel. KakoBa MmaccoBas [0JsI TOIYYEHHOTO
pactBopa?

PactBop, coamepxkammii 3,04 r xamdopst B 100 r Genzona,
kT 1ipu 80,714°C. Temmepatypa kunenust 6enzona 80,2°C.
Boeruucante 30ynMocKONMYECKYI0 KOHCTAHTY OeH301a.

Boruucaute  MOJSPHYIO  KOHLEHTPALMIO  HKBHUBAJICHTA,
MOJISIPHYIO ¥ MOJISUTbHYIO KOHIEHTpauuu 16%-Horo pactsopa
XJIOpUA aNFOMHHAS IITOTHOCThI0 1,149 r/em®

Ha mwmedimpammzammo 31 cm 0,16 H pactBOpa mIENOYH
mpebyercs 217 ecm® pactsopa H;SO,? UeMy paBHBI MoJIspHas
KOHIICHTpalUs SKBUBaJICHTA U TMTp pactBopa H,SO4?

M3 700 r 60%-Hol cepHON KHCIIOTHI BBIIAPUBAHUEM YAAIMIN
200 r Bogpl. Yemy paBHAa MaccoBas JA0JIA OCTABLIETOCS
pactBopa?

Bbruucioure MmaccoByro  gomo (%)  BOJHOTO pacTBOpa
rinuepuda C3Hs(OH)3, 3Hasg, 410 3TOT pacTBOp KUIUT TPH
100,39°C. B6ynnockonuueckas KoHCTaHTa BoasI 0,52°.

CKOJIEKO M KaKOT'0 BEIEeCTBA OCTAHCTCS B M30KITKE, €CIU K 75
cm® 0,3 u pactBopa H,SO, mpubasums 125 cm® 0,2 .
pactBopa KOH?

Kakoit o6wem 0,3 H. pacTBOpa KHCIOTBHI TpeOyercs uis
HeWTpanuzauun pactsopa, coxepxkamero 0,32 r NaOH B 40
em?

M3 10 xr 20%-Horo pacTBOpa NpHU OXJIaKICHUU BBLIEIMIOCH
400 r comu. Yemy paBHa MaccoBas JOJS OXJIAXKJICHHOTO
pactBopa?

Beuucinte MONSPHYIO Maccy HEdEKTPOJIHTA, 3Has, YTO
pactBop, coxaepxkamuit 2,25 r 310r0 BemecTsa B 250 T BOBI,
kpuctamyercs npu -0,279°C. Kpuckonmueckas KOHCTaHTa
BOJHI 1,86.

Hnst ocaxxnenus B Buge AgCl Bcero cepebpa, coaepkaiierocs
B 100 cm® pactBopa AgNO; , notpebyercs 50 cm® 0,2 H.
pactopa HC1. KakoBa MomspHast KOHLIEHTpAIMs 9KBUBAJICHTa
pactBopa AgNO; ? Kakas macca AgCl Brinana B ocamok?

Ha netitpanuzarpro 1 1 pactopa, coaepxkamero 1,4 r KOH,
peGyercst 50 cM® pacTBOpa KHMCIIOTHL BBIUHCIIHTE MOJAPHYIO
KOHIICHTPALMIO SKBUBAJICHTA PACTBOPA KUCIIOTHI

M3 10 xr 20%-HOTO pacTBOpa MPHU OXJIAKICHUH BBIACITUIOCH
400 v comu. Yemy paBHa MaccoBas JOJS OXJIAKJICHHOTO
pactBopa?

Boruucnure  Temmepatypy kumenuss  5%-HOro  pactBopa
HadramuHa CioHg B OcHzome. Temmepartypa kuneHus OeH30J1a
80,2 C. DOynuockonuieckas KOHCTaHTa ero 2,57 .

KomiuiekcHble coeqHuHEe HUSA

Samanue 1

3agadue 2

Ormpenenute 3apsa KOMIDIEKCHOTO HOHA, KOOPIWHAIIMOHHOE
YHUCJIO W CTENEHb OKHCIIEHUS KOMIUIEKCO00pa3oBatelns B
COEIUHEHNSIX

K,[Cr(CN)e]; Na[Ag(NO,),]; K,[MoFK]; [Co(H,C

Kakue opOuranum Tpetsero M 4YeTBepToro SHEPreTM4ecKHX
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ypoBHel kobanbTa (+3) THOPUIUZUPYIOTCS MPU 00pa30BaHUH

KOMIUIEKCHOTO  HOHA [CO(CN)6]3'. V3BBeCTHO, YTO 3TOT

BHYTPHOPOHUTANIBHBIN, HU3KOCTIMHOBBIA MOH JMaMarHiTeH U He
COZEPKHUT HE CIIAPEHHBIX HJIEKTPOHOB

Kak wmeron BC oOwsicHier Tetpasapuueckoe
kapbonuna wukens? Ilouemy B aaHHOM
KOOpAHMHAIMOHHOE uncio Hukens (0)  paBHO 47

Ipu npubasnenmn  KCN K pacTBOpYy
Zn[(NH,),]S0,

pacTBOpuMBI Tetparmasommekar Kammst K ? [Zn(CN) 4] .

Harmmure MOJIEKYJISIPHOE u MOHHO—MOJIEKYJIIPHOE
ypaBHeHUs peakimy. KOHCTaHTa HECTOMKOCTH Kakoro HOHa:

[Zn(NH,),T*" umu [Zn(CN), ] 6onbie? novemy?

CTpOCHHUE
COCTMHEHUH

cynbhara

TeTpaaMMUHIMHKA obpazyertcst

CocTtaBbTe KOOpAMHAIMOHHBIC (l)OpMyJ'IBI CEMH KOMIUICKCHBIX
COG,Z[I/IHCHI/Iﬁ, KOTOPBIC MOXXHO IIOJIYYUTh U3 COYCTAaHMA YaCTUIL

C03+, NH 31 K™ Harmmure YpPaBHEHUsI UX AUCCOLMALMU

B BOJHBIX pacTBOpax. Kakoe u3 3TMX COEIOMHEHWI SBISETCS
KOMILIEKCHBIM HedJekTponutoM? KoopauHarmonHoe YHCIIO

CO3+ paBHoO 6.
Kakue opOuramu
kobanmpTa  (+3)

BHEITHETO  JHEPTreTHYeCKOTO

THOPHIU3UPYIOTCS  TIPU
3-

KOMIUIEKCHOTO ~ HOHA [COFG] ? 1IBBecTHO, 4YTO OTOT

yYPOBHs
o0pa3oBaHUM

BHEUTHEOPOUTAIBHBIN, BHICOKOCTIMHOBBIM HOH ITapaMarHUTeH U
COIEP)KUT UeTblpe HE CHapeHHbIX 3JekIpoHa. Kakyto
MPOCTPAHCTBEHHYIO KOH(UTYPALHIO UMEET STOT HOH?

Kak meton BC oObsicHseTr cTpoenue kapOoHmna skene3a?
[loyeMy OH WMeEeT CTpPOCHHE TPUTOHAIBHOW OWIHMPAMUJBI, a
KOOpAWHAIMOHHOE Yuciio kene3a (0) B MaHHOM COEIMHEHUHN
paBHO 5?

Womun cepedpa pactsopsiercs B KCN u ne pactsopsiercs B
ammuake. Hammmwure ypaBHeHue 3T0M peakuuu. HMexons us
3TOr0 pemure, Kakoi KOMIUIEKC HEIH HOH:

[Ag(NH;),]" mm [Ag(CN),

3HAYEHNE KOHCTAHThl HECTOMKOCTU?

HUMECT MCHBIICC

CocTaBpTe  KOOpAMHAIMOHHBIE (OPMYJIBI W HANMIIUTE

YPaBHEHHUS JIHC COIHMAIMNA KOMIUICKCHBIX COSTUHCHHH TTaTHHBI

PtCI, - 4NH,; PtCI, -3NH,; PtCl, - 2NH,; PtCl, - K
B BOJHBIX pacTBopax. Kakoe M3 3TMX COCTMHEHWI SBIISCTCS

KOMIUIEKCHBIM HednekTponutoM? KoopanHaIMOHHOE YHCIIO

Pt** paBHo 4.

Kakune opOuWTaii BHEIIHEr0 HEPTeTUYECKOr0 YPOBHS HUKEIS

(1) rubpuaM3UpYOTCS PU 00pPa30BaHUK KOMIUICKCHOT'O HOHA

[NiC|4]2_. 3BBeCTHO, YTO OSTOT HMOH TapaMarHUTeH |

COIEpXHUT JBa HE CIAPEHHBIX OHJeKIpoHa. Kakyro
MPOCTPAHCTBEHHYIO KOH(UTYPALHIO UMEET STOT HOH?
Kak wmeron BC o0OwsicHieT TeTpasapUdecKoe CTPOEHHE

xommiekcupix monos NH, uBH, ?
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PactBophl cosielt Meam co ImenoYaMu 0OO0paszyroT 0caoK
CU(OH)Z, a ¢ cepoBomopogoM — ocagok CUS. Yem
MOXXHO OOBSCHUTb, YTO KOHIEHTPHPOBAHHBIA  PpPacTBOP
cymspara  terpaammunmenn  (+2) [Cu(NH,),]SO,

oOpa3yeT 0CaJoK C CEpOBOJOPOJIOM M HE JIaeT OCajaKa CO
[IET0YbI0?

Ormpezenute 3apsi KOMIUIEKCHOTO HOHA, KOOPIMHAIMOHHOE
4yHcJIo (K.4.) U CTEeNeHb OKHUCJIEHHS] KOMILIEKC000pa3oBatess B
coemunenmsix: a) K4[Fe(CN)g]; 6) Na[Ag(N0y), ]; B) K»
[MoFs]; r) [Cr(H20)2 (NH;)5CICl, .

Ormpenenute 3apsi KOMIDIEKCHOTO HOHA, CTENeHb OKUCIICHHUS U
KOOPJMHAIMOHHOE  YHCJIO  KOMIUIEKCOOOpa3oBatensi B
coemuuenmix  Ky4[Fe(CN)g], KtTiClg], K,[Hgls]. Kak
JIMCCOLMUPYIOT 3TH COCANHEHHUS B BOJHBIX pacTBOpax?

KOHCTaHTpI HECTOHKOCTH KOMIUICKCHbIX HOHOB [Co(CN)4)*.
(H(CNUI™, [CACNMI" ¢ oo mpere ermo PaBHBI

8107410, 1410 IJ-B KaKkoOM pacTBOpE, COIEpIKAIEM JTU
HOHBI, TMPH PAaBHOW MOJSAPHON KoHIEHTpanmu HOHOB CN’
6oupie?

KOHCTAHTBI HECTOMKOCTH KOMIUIEKCHBIX HoHOB [Co(NH;)e]*

[Fe(CN)f.']dp’ [F"(CN)"F_, COOTBEICTBEHHO PaBHBI 6,2 * 107 ¢
1,0 « 10°%7, 1,0 10 , Kakoii u3 »Tix HOHOB sBIISIETCS OOJIee
npouHeiM? Hammiure BeIpaKeHus Ui KOHCTAHT HECTOMKOCTH
yKa3aHHBIX KOMIUIEKCHBIX HOHOB M (DOPMYJIbI COCTHUHECHHHA,
COJICPXKAIIUX 3T HOHBI.

Harmmmure  BeIpakeHwe JUIS  KOHCTAHTHI  HECTOMKOCTH
xommexca [Fe(CN)g] .

B couerannss uactiy CoSt , NHz, NO? u K' moxHO
COCTaBHUThL CEMb KOOPJMHAIMOHHBIX (DOPMYJT KOMILIEKCHBIX
coenuneHnii kobanpta. CocTaBbTe (HOPMYIIBI APYTHX IIECTA
COCJVHCHUI W HANMIIUTC YPaBHCHUS HMX JUCCOIMAIMH B
BOJTHBIX pacTBOpax.

Hammmure  BblpakeHHss  JUIsi  KOHCTAHT  HECTOMKOCTH
CIICYIONUX KOMIUICKCHBIX HOHOB: [Ag(CN)I,  [Ag(NH:)I',
[Ag(SCNRJ3Has, 410 OHM  COOTBEICTBEHHO  pABHBI

-2l -8 q0
L0107, 68107, 2’0 10_. 5 YKaXHuTe, B KakoM pacCTBOpC,

coIepKamleM 3T HOHbBl, IIPpM  pPaBHOW  MOJISIPHOM
KOHIICHTpaLlMi MOHOB Ag+ OobIIe.
KOHCTAHTHI HECTOMKOCTH KOMIUIeKCHEIX HoHOB [Co(NH;)6]*

[Fe(CN)‘é]‘F’ [Fe(CN)(,}", COOTBETCTBEHHO pPaBHHBI 6,2 * 10° 6
1,0 « 10°%7, 1,0 10 , Kakoii u3 »TMx MOHOB sIBJIETCS OoJiee
npouHbiM? Hammiute BolpakeHUs 711 KOHCTAHT HEC TOMKOCTH
YKa3aHHBIX KOMIUIEKCHBIX HMOHOB U (OPMYJIBI COCIMHEHUH,
COoJZIepKalluX 3TH HOHBL

Omnpenenute 3apsi KOMIUIEKCHOTO HOHA, CTETIEHh OKHCJICHUS U
KOODJIMHAIMOHHOE  YKCJIO  KOMIUIEKCooOpa3oBareis B
coemuaennsix [Cu(NH3)4]SO4 , K,[PtClg], K[Ag(CN),].
Hanumure ypaBHEHUS IUCCOLUMALMU STUX COCOUHECHUM B
BOJIHBIX PacTBOpax.

Omnpenenute, yeMy paBeH 3apsi CIACAYIOIIHUX KOMIUIEKCHBIX
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nonoB: [Cr(H,O0)4Cl,], [HgBrs], [Fe(CN)¢], ecmm
KOMIUTeKcooOpasoBatesamu spisiorest Cre* , Hg** | Fe”,
Hamvmnre  dopmynel  coeaumHeHMi, conepXallux 3Td
KOMIUICKC HbIC MOHBIL.

Ipu npudasiennu pactBopa KCN k pactsopy [Zn(NH3)4]SO4
o0OpazyeTcst ~ pacTBOpUMOE  KOMIUIEKCHOE  COEIWHEHHE
K,[Zn(CN)4]. Hammmwmre  MOJEKyIspHOE W HOHIIO-
MOJIEKYJIIpHOE ypaBHeHUsI peakimy. KoHcTaHTa HecTOWKOCTH

24
KaKoro HOHa, [Zn(NHD™ -y [Zn(CN)4] %, Gomnbure?
[louemy?

KOHCTAHTBI HECTOMKOCTH KOMIUIEKCHBIX HoHOB [Co(NH;)e]*
4+ 3-

[Fe(CN)f.'] » [Fe(CN)q] , COOTBETCTBEHHO paBHBI 6,2 ¢ 10 6

1,0 « 10%7, 1,0 » 10™**, Kaxoii U3 5TMX HOHOB SBISICTCS HoJIee

npouHbM? Hamwimure BbIpaskeHus A5l KOHCTAHT HECTOMKOCTH

YKa3aHHbIX KOMIUICKCHBIX HOHOB U (DOPMYJIBI COCIUHCHHIA,

COZICPIKAITUX TH HOHBI.

CocTaBbTe  KOOpAMHAIMOHHBIE  (OPMYIBI  CJEAYIOIIHX
KOMIUIEKCHBIX COeIUHCHUHA TUTATAHBL: PtCI,*6NHs;;
PtCl;*4NHj3; PtCl4+2NH;. KoopauHaloHHOE YHCIIO TUIaTHHBI
(IV) paBHO miectd. Hanmiure ypaBHEHHE TUCCOLMALMH TUX
COEJMHEHW! B BOJHBIX pacTBOpax. Kakoe u3 coemuHeHwit
SIBJISIETC I KOMIUTIEKCHBIM HEAJIEKTPOIHTOM ?

Onpenenure 3apsii CJHACAYIONIMX KOMIUIGKCHBIX HOHOB:
[Cr(NH3)5N03], [Pt(NHs)CIs], [Ni(CN)4], ecJId
KOMIUIEKCoo6pasoBatensamu  spisiorest  Cro', Pt 2%, NP2,
Harmmme (hopmysl KOMILJIEKCHBIX COEAVHEHN,
COJICPIKaITUX T UOHBL

Hamviminre ypaBHEHMA JOUCCOLMAIMM  COJIEH KifFe(CN)e]

NH;Fe(SO,), B BomHOM pactBope. K ka0 M3 HAX MPUIHIH
pactBOp Imeno4yd. B KakoM cllydae BBINAAaeT OCaIOK
runpokcuna xenesa (111)? Hammmre MonexynsipHble 1 HFOHHO-
MOJICKYJISIDHBIC YpaBHEHUs peakimil. Kakue KOMIUIeKCHbIC
COC/IMHECHHS HA3BIBAIOT TBOUHBIMHU COJISIMHU?

KOHCTAHTHI HECTOMKOCTH KoMIUIeKCHEIX HoHOB [Co(NH;3)6]*

[Fe(CN)‘é]‘F’ [Fe(CN)(,}", COOTBETCTBEHHO pPaBHHBI 6,2 * 107 6
1,0 « 10°%7, 1,0 10 , Kakoii u3 »TMx MOHOB sIBJIIETCS OoJiee
npouHbiM? Hammiute BolpakeHUs 711 KOHCTAHT HEC TOMKOCTH
YKa3aHHBIX KOMIUIEKCHBIX HOHOB U (DOPMYJIBI COEIUHEHHIA,
CcoJZIepKalluX 3TH HOHBL

CocTaBbTe  KOOpAMHAIMOHHBIE  (OPMYJBI  CJEAYIOIIHX
KOMITIEKCHBIX coeauuennii kobansta: COCI36NH3; CoCl3 -
SNH3 ; COCI34NH3. KoopaunaimonHoe umncio kobansta (111)
paBHO miecTd. Hamumure ypaBHEHHMS UCCOLMALMM 3TUX
COE/IMHEHUI B BOJHBIX pacTBOpax.

Cr', H,0,Clu K

W3 coderanmns vacTHil MO’KHO COCTaBUTh
CEMb KOOPJWHAIMOHHBIX (OPMYI KOMIDIEKCHBIX COCIMHECHHH

XpoMa, OJTHa U3 KOTOPBIX [Cr(H;:0)6ICls. cocrappre dhopmyIbI

Jpyrux IIEeCTM COEOUHEHWA W HAIMIINUTE YPaBHEHUS HX
JIMCCOLMALIMY B BOJHBIX pacTBOPAX.

CocTaBbTe  KOOpAMHAIMOHHBIE  (OPMYJBI  CJEAYIOIINX
KOMIDIEKCHBIX coenuHenuit mnatuael (11), KoopauHarmoHHoe
guciao 95  kortopoit  paBHO  yetsipeM: PtCl,*3NHs;
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BapunanT 1

PtCl, NH;KCI; PtCl,2NH;. Hanmiure ypaBHEHHS
JMCCOLMALMY ITUX COEAWHEHWI B BOAHBIX pacTBOopax. Kakoe
W3 COCOUHEHUN SBJISIETCSI KOMIUIEKCHBIM HERJIEKTPOIUTOM?

KOHCTaHTHI HECTOMKOCTH KoMIUTeKCHEIX HoHoB [Co(NH;3)6]*"

[FC(CN)E']‘F’ [Fe(CN)(,}", COOTBETCTBEHHO paBHBI 6,2 * 107 ° |
1,0 « 10°7, 1,0 » 10™**, Kaxoii U3 5TMX HOHOB SBISICTCS HoJIee
mpouHbM? Hamwimure BblpaskeHus A71s1 KOHCTAHT HECTOMKOCTH
YKa3aHHBIX KOMIUIEKCHBIX HMOHOB U (OPMYJIBI COCAMHEHHH,
COZIEPIKAIINX ITH UOHBI.

Omnpeznenute 3apsia KOMIUIEKCHOTO HOHA, CTEIeHb OKHUCIICHHS
KOOPIMHALIMOHHOE YHCJIO CYPbMbI B coenuneHusx Rb[SbBrs];
K[SbClg]; Na[Sb(S04),]. Kak auccormupyror 3Ti COeTUHCHHS
B BOJHBIX pacTBopax?

CocTaBpTe  KOOpJAMHAIMOHHBIE  (OPMYJBI  CJICAYFOLIMX
KOMIUIEKC HbIX COC/IMHCHHIA KoOasbTa
3NaNO, Co(NO,);: CoCl:-3NH;x x2H,0; 2KNO,"NH;-Co(NO,)s. -

Koopaunarmonnoe uwucio kobampra (III) paBHO 1ecTn.
Hanvmure ypaBHEHMS IUCCOLUMALMM OJTHX COCOUHECHUM B
BOJHBIX PacTBOpax.

Xnopun cepebpa pacTBOpseIcs B pacTBOpax amMMHaka u
mocynbdata Hatpws. Jlaiite 3TOMYy OOBACHCHHE M HAIMIIUTS
MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJIIDHBIE  YPaBHEHHUS
COOTBETCTBYIOILUX PEAKLIUIL.

KOHCTaHTHI HECTOMKOCTH KoMIUTeKcHEIX HoHoB [Co(NH;3)6]*
[Fe(CN)‘é]‘F’ [Fe(CN)(,}", COOTBEICTBEHHO paBHBI 6,2 * 107 ° |
1,0 « 10°%7, 1,0 10 , Kakoii u3 »TMx MOHOB sIBJIIETCS OoJiee
npouHbiM? Harmmiute BoIpakeHUs! 11 KOHCTAHT HEC TOMKOCTH
YKa3aHHbIX KOMIUIEKCHBIX HMOHOB U (OPMYJIbI COCAMHEHHH,
COZIEPIKAIINX ITH HOHBI.

CocTaBbTe  KOOpAMHAIMOHHBIE  (OPMYJBI  CJEAYIOMIHNX
KOMTUIEKCHBIX COCTMHEHUH cepebpa: AgCl2NH3;
AgCNeKCN; AgNO,*NaNO,. KoopauHalMoHHOE 4YHCIIO

cepebpa paBHO nByM. Hammmmute ypaBHEHHS IHCCOIHAITIN
3TUX COETUHEHHUH B BOAHBIX pacTBOpax.
Hammmure  BblpakeHHss  JUIsi  KOHCTAHT  HECTOMKOCTH

P + 4- 2-
KOMIUIEKCHBIX HOHOB [Ag(NHs)]', [Fe(CN)e]™, [PtCl] .

Yemy paBHBI CTENIEHb OKWCJIEHHS M KOOPAWHALMOHHOE YHCIIO
KOMIUIEKC00Opa3zoBaTesniell B 9TMX HOHaxX?

Kakne KOMIIEKCHBIE COEIMHEHUS] HA3bIBAIOT JABOWHBIMU
consmMu?  Hamummwure ypaBHEHMs] JAUCCOIMAIMM  COJIEH
K4[Fe(CN)g] u (NHy)2Fe(SO,), B BogHOM pactBope. B kakom
cllyyae BBINAIAeT ocalok rujapokcuaa skemneza (II), ecnu k
KOKIOM W3 HHUX TMPWIATh pacTtBop Iienoun? Hamwmmre
MOJIEKYJIIPHOE ¥ HOHHO-MOJIEKYJISIPHOE YPABHEHUS PEaKIIUH.
KOHCTAHTHI HECTOMKOCTH KOMILIeKCHEIX HoHOB [Co(NH;3)6]*

[Fe(CN)‘é]‘F’ [Fe(CN)(,}", COOTBEICTBEHHO paBHEI 6,2 * 107 ° |
1,0 + 10°%7, 1,0 10 , Kakoii u3 »TMX MOHOB sIBJIIETCS OoJiee
npouHbiM? Harmmiute BblpakeHUs! 711 KOHCTAHT HEC TOMKOCTH
YKa3aHHbIX KOMIUIEKCHBIX HMOHOB M (POPMYJIbI COCIAMHEHHH,
COJIEpIKAITUX 3T UOHBI.

OKuCIuTEIbHO-BOCCTAHOBHUTEJIbLHBIE pPe€aKIuu
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Hcxopst u3 cTenenn okucieHus xyiopa B coeaunenusx HCI,
HCIO3, HCIO,4, onpenenute, kKakoe U3 HUX SBJISETCS TOJIBKO
OKHCJIUTEIIEM, TOJIBKO BOCCTAHOBUTETIEM M KAKOE MOXKET
NPOSIBJISATH KAK OKHUCITUTEIbHBIE, TAK U BOCCTAHOBHUTENBHBIC
cBoiictea. [louemy? Ha ocHOBaHUM 3NIEKTPOHHBIX YpaBHEHHUI
pacctaBbTe KOA((ULMEHTH B YPaBHEHUH PEAKIMH, UAYIIEH 1O
cxeme:

KBr+KBrO;+H,S0,—Br,+K,S0O,+H,0

Peaxrmu BbIpakaroTcs cXxeMaMmu:

P+HI 03+H2 O—>H3 PO4+ HI

H,S+Cl,+H,0—H,S0,+HCI

CocTaBbTe 2JIEKTPOHHBIE ypaBHEHHs. PaccTaBpre

KO3 (ULMEHTH! B ypaBHEHMSIX peakuuid. [t kaxpoi peakyn
YKaXHUTe, KaKOE BEILIECTBO SIBJISETC I OKUCTHUTENIEM, KaKOe —
BOCCTAaHOBUTEJIEM; KaKOE BEI[ECTBO OKUCIISIETC I, KaKoe —
BOCCTAaHABJIMBACTCSI.

Ucxons u3 crenenn oxucienus pocdopa B coenunennsix PHs,
H3;POy4, H3PO3, onpenenute, kakoe U3 HAX SBJISACTCS TOJIBKO
OKHCJIHTENIEM, TOJIBKO BOCCTAHOBHUTEJIEM M KAKOE MOYKET
HPOSIBJISTH KaK OKUCIIUTENbHbIE, TaK M BOCCTAHOBHUTEIIbHBIC
cpoiictBa. [louemy? Ha ocHOBaHMM 3J1€KTPOHHBIX ypaBHEHHUI
paccTaBbTe KOX(PHUIMEHTH B yPaBHEHUH PEAKIINH, WAYIIEH 10
cxeme:

PbS+HN03 —>S+Pb(N03)2+NO+H20

CocTaBbTe 3JEKTPOHHBIE YPAaBHEHHS U YKAXKUTE, KAaKOU
NPOIIECC — OKUCJICHHE UITM BOC CTAHOBJICHHE — TIPOVC XOJTUT MPU
CIIEIYIOIINX MPEBPAIICHUSX

AsP A NN S9-S0,

Ha ocHOBaHNM 3NIEKTPOHHBIX YpaBHEHUH pacCTaBbTe

KO3 UILIMEHTHl B YPaBHEHUH PEAKIIUU, WAYIIEH TI0 CXeMe:
Na,SO;+KMnO,+H, O—Na,SO4+MnO,+KOH

Peaxrmu BbIpakaroTcsi cXxeMaMu:

P+HN03 +H2 O—>H3 PO4+NO

KMnO,+Na,S0O;+KOH—K, MnO,+Na, SO ,+H, O
CocTaBbTe 2JIEKTPOHHBIE ypaBHEHHs. PaccTaBpre

KO3 (ULMEHTH! B ypaBHEHMSIX peakuuid. [t kaxpoi peakyn
YKa)XHUTe, KAKOE BEILIECTBO SIBJISETC I OKUCIHUTENIEM, KaKOe —
BOCCTAaHOBUTEJIEM; KaKOE BEI[ECTBO OKUCIISIETC I, KaKoe —
BOCCTAaHABJIMBACTCSI.

Peaxrmu BeIpaskaroTcs cxeMaMu:

HNO3;+Ca—NH,;NO; +Ca(NO3) »+H, O

K, S+KMnO,4+H,S0,—S+K,S04+MnSO 4+H, 0O

CocTaBbTe 3JICKTPOHHBIE YpaBHeHHs. PaccTtaBbTe KoaddrimeH
Tbl B YPaBHEHMAX peakMid. [[J1s1 Kaxk 10 peakiii yKaKHTe,
KaKO€ BEIIECTBO SIBJISETC I OKUCIIUTENIEM, KaKOe —
BOCCTAHOBUTENEM; KaKOE BEIIECTBO OKUCIIACTC S, KAaKOE —
BOCCTAaHABJIMBACTCSI.

Hcxons u3 cTeneHn OKUCIIEHHS XpoMa, Hoa U Cephl B
coeauneHnsix K, Cr, 07, Kl u H,SO3, onpenenure, kakoe u3
HUX SIBJISIETCS TOJIBKO OKHCIIHTENIEM, TOJIBKO BOCCTAHOBUTEIEM
1 KaKO€ MOKET MPOSBIIATH KaK OKUCIIUTEIBHBIC, TaK U
BOCCTAaHOBUTeNbHBIE cBoMcTBA. [louemy? Ha ocHoBanuu
9JIEKTPOHHBIX ypaBHEHUH paccTaBbTE KO PHUIIMEHTHI B
YPaBHEHUH PEaKIMH, WIyIIEH Mo CXeMe:

NaCrO, +Pb02 +NaOH—Na,CrO,+ Na2Pb02+ H,O
CocTaBbTe 3JEKTPOHHBIE YPaBHEHHS U YKAXKUTE, KAKOU
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NPOLIECC — OKUCJIEHHUE WK BOCCTAHOBJIEHUE — IIPOUC XOIUT IIPU
CIIEAYIOIMX MPEBPAILECHUSX:

Mn®*—Mn?*: CP*—CI; N> —N°*

Ha ocHOBaHuM 37€KTPOHHBIX YpaBHEHUI pacCTaBbTe

KO3 UINEHTHl B YPaBHEHUM PEAKIUH, HAYIIEH TI0 CXeMe:
Cu,O+HNO3 —>CU(N03)2+NO+H20

Peaxrmu BeIpakaroTcs cxeMaMu:
H,S+Cl,+H,0—H,S0,+HCI

K,Cr,07+H,S+H, SO4—S+Cr,(S04)3 +HK, SO4+H, O
CocTaBbTe 2JIEKTPOHHBIE ypaBHEHHs. PaccTaBpre

KO3 (ULMEHTH! B ypaBHEHMSIX peakuuid. [t kaxmoi peakyn
YKaXHUTe, KaKOe BEIECTBO SIBJISIETC I OKUCTHUTENIEM, KaKOe —
BOCCTAHOBUTENEM; KaKOE BEIIECTBO OKUCIIACTC S, KAaKOE —
BOCCTAHABIIMBACTCSI.

Peaxrmu BeIpakaroTcs cxeMaMu:

P+HC|O 3 +H2 O—>H3 PO 4 +HC|

H3 AsO3+KMnO,+H, SO ,—H; AsO,+MnS0O,+K,SO,+H, 0
CocTaBbTe 3JEKTpOHHBIE YpaBHEHUs. PaccTaBpre

KO3 ULIMEHTHl B YpaBHEHUSIX peakiwid. st Kaxk I0H peakiyu
YKa)KUTe, KaKOe BEIIECTBO ABJISETCS OKHUCIUTENIEM, KaKoe —
BOCCTAHOBUTENEM; KaKOE BEIIECTBO OKUCIIACTC S, KaKOe —
BOCCTAHABIIMBACTC 5.

Peakium BeIpakarotesi cxeMamu:

NaCrO;+Br,+NaOH—Na, CrO,+NaBr+H, O
FeS+HNO3—>FC(NO3)2+S+NO+H2O

CocTaBbTe 3JE€KTpOHHBIE YpaBHEeHUs. PaccTaBpre

KO3 ULIMEHTHl B YpaBHEHUSIX peakiyid. st Kax I0H peakiyu
YKa)KUTe, KaKOe BEIIECTBO ABJISETCS OKUCIUTENIEM, KaKoe —
BOCCTAHOBHUTEJIEM; KAKOE BEILIECTBO OKHCIISETCS, KaKOe —
BOCCTAaHABIIMBACTC .

Peakium BeIpakarotcsi cxeMamu:

HNO; +Zn—>N20+Zn(N03) »+H,0

FeSO4+KC|03 +H,S0O, —>F62(SO4)3+KCI+H20

CocTaBbTe 3JEKTpOHHBIE YpaBHEeHUs. PaccTaBpre
KOX(PUINEHTHl B YPaBHEHUSX peakiwid. [l Kaxk I0i peakImu
YKaXHUTe, KAKOE BEILIECTBO SIBJISETC I OKUCIHUTENIEM, KaKOe —
BOCCTAHOBHUTEJIEM; KAKOE BEILIECTBO OKHCIISETCS, KaKOe —
BOCCTAaHABIIMBACTC .

Peaximu BbIpakaroTcs cXxeMaMu:
KCIO;+Na,SO;—KCHNa,S0,

KMnO ,+HBr—Br,+KBr+MnBr,+H,O

CocTaBbTe 2JIEKTPOHHBIC YpaBHEHHs. PaccTaBbTe

K03 huIMeHThl B ypaBHEHHMSAX peakimil. J{Jist kak 0¥ peakimu
YKaXHTe, KaKOe BELIECTBO SIBJISCTC ST OKUCIIUTEIEM, KaKoe —
BOCCTAHOBHUTEJIEM; KAKOE€ BEIIECTBO OKHCIISIETC I, KAKOE —
BOCCTaHABJIMBACTC 5.

Peakiyu BIpaXkaroTcsi CXeMaMH:
K,Cr,07;+HCI—CI,+CrCl;+KCI+H, 0O
Au+HNO;+HCl—AuCl; +NO+H, 0

CocTaBbTe 2JIEKTPOHHBIC YpaBHEHHs. PaccTaBbTe
KOX(PUINEHTHl B YPaBHEHUSX peakiwid. [l Kaxk I0H peakImu
YKa)KUTe, KaKOe BEIIECTBO SBJISETC ST OKHUCIIUTENIEM, KaKOoe —
BOCCTAHOBUTEJIEM; KaKOE BEIIECTBO OKUCIIACTC S, KaKOe —
BOCCTaHABJIMBACTC 5.

Peakiym BIpakaroTcsi CXeMaMH:
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HCHCrO;—Cl,+CrCl;+H,O
Cd+KMnO,+H,S0,—CdSO,+MnS0O,+K,S0O,+H,0
CocTaBbTe 2JICKTPOHHBIC YpaBHEHHs. PaccTaBbTe

KO3 GHUIHEHTH B YPaBHEHUSAX peakimid. s KakI0# peakiuu
YKaKHUTe, KaKOE BEIIECTBO SBJISETC T OKUCIIUTENIEM, KaKOoe —
BOCCTAHOBHTEIEM; KAKOE BEIIECTBO OKUCIAETC S, KAKOE —
BOCCTAaHABJIMNBAETCS.

MoryT JId IPOUCXOLHTH OKHCIIUTETBLHO-BOC C TAHOBHTEIILHEIE
peakiiu Mexay BernectBaMu: 8) NHz u KMNnOy;

6) HNO, u HI; B) HCI u H, Se? Tlouemy? Ha ocHoBanuu
9JIEKTPOHHBIX yYpaBHEHHI PacCTaBbTE KOO PHIHESHTH B
ypaBHEHUH PEaKIMH, WIYIICH MO CXeMe:
KMnO,+KNO,+H,S0;,—MnSO,+KNO;+K,S0,+H,0

Peakimm BeIpaxkaroTcs cXeMaMu:

Cr,03 +KCIO 3+tKOH—K, Cr04+KCI+H2 (0]

MnSO, +Pb02 +HNO;—HMnO, +Pb(N03)2 +PbSO4+H2 O
CocTaBbTe 3JIEKTPOHHBIE YpaBHeHHs. PaccTaBbTe

KO3 (ULMEHTH! B ypaBHEHMSIX peakuuid. [ kaxxmoi peakyn
YKQKUTE, KAaKOE BEIIECTBO SBJISCTC ST OKUCIUTEIEM, KaKOE —
BOCCTAHOBUTEIIEM; KAKO€ BEIIECTBO OKHCIISETCS, KAKOE —
BOCCTAHABJIMBAETC .

Peakimm BBIpaXkaroTCs cXeMaMu:

H2 SOg +HC|O3 —>H2 804 +HC|

FeSO,+K,Cr,07+H, SO4—>F92(SO4)3+Cr2(SO4)3+Kst4+H
20

CocTaBbTe 3NEKTPOHHBIE ypaBHEHM. PaccTaBbTe
Ko3(h(pHIMEHTH! B YpaBHEHHAX peakiuid. J{Jis kak 108 peakimu
YKaXHTe, KaKOe BEIECTBO SBJISETC ST OKUCIIUTENIEM, KaKoe —
BOCCTAHOBHTEIEM; KaKOE BEIIECTBO OKHUCTIACTC S, KaKoe —
BOCCTAHABJIMBACTC A

Peakimu BBIpaXkaroTcs CXeMaMH:

1,+Cl,+H, O—HIO;+HCI

K2 Crg 07 +H3 PO 3+H2 SO4->Cf2 (SO4)3+H3 PO4+ KzSO4+H20
CocTaBbTe 3JICKTPOHHBIC YpaBHeHHs. PaccTaBpTe
KOX(PUINEHTHl B YPaBHEHUSX peakiwid. [l Kaxk I0i peakImu
YKOKATE, KAaKOE BEIECTBO SBIISETC I OKUCTHTEIEM, KaKOe —
BOCCTAHOBHTEIEM; KaKOE BEIIECTBO OKHUCIACTC S, KaKoe —
BOCCTAHABJIMBACTC .

MoryT 1 IPOUCXONUTH OKHCIIUTEITLHO-BOC C TAHOBHTEIILHBIC
peakmmm Mexry BemectBamu: a) PH; u HBr; 6) K,Cr,O7 u
H3PO3; 8) HNO3 u H,S? Ilouemy? Ha ocHOBaHumM
3JICKTPOHHBIX YPaBHECHHUH pacCTaBbTe KO3 PHIIMCHTH B
YpaBHEHUM PEaKInK, HAYIICH 10 cXeMe:

ASH3 +HNO3—>H3ASO4 +N02 +H20

Kakue coenuHeHWs M TPOCThIC BEIIECTBA MOTYT TPOSIBIISTH
TOJIBKO OKHCJIMTENIbHBIC CBOMcTBAa? BhIOESpHTE Takue BellecTBa
u3 npemioxennoro nepeuns: NHz, CO, SO,, K;MnQy, Cls,

HNO,. CoctaBpre ypaBHEHHE JJIEKTPOHHOTO OajaHca,
paccTaBbTe KO (PUIMEHTHI B YpaBHEHHN PEAKIINH:

HN03 + st = H2804 + NO + Hzo

OmpenenuTe CTeNEHM OKHUCJICHHS BCEX  KOMIIOHEHTOB,

BXOMIuX B coctaB clienyronmx coenunennii: HCL Cly,
HCIO, , HCIO; , Cl, 05 . Kakue 13 BelLIeCTB SBIISIOICS TOIBKO
OKMCJIMTEISAMH, TOJIBKO BOCCTAHOBMTEISMU, U OKHUCIIMTEISAMU
u  BocctaHoBHTensiMU?  PacctaBpre koo duiments B
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YPaBHEHUH PEaKIHH:

KClO3 — KCl + KCIO,.

YKaXHTe OKUCIIATETh U BOCCTAHOBUTEID.

OCTaBbTE  JJICKIPOHHBIC  YpPaBHCHUS W ToJ0epurte
KO3 PHUIIMEHTHI HOHHO-DJICKTPOHHBIM METOJIOM B PEaKIINN
KMnO, + KNO, + H,SO, = K,SO, + MnSO, + KNO; +

H,O
[Touemy a3oTucTas KHUCJI0Ta MOXET  IIPOABJIATH KakK
OKHCJIMTCJIBHBIC, TaK W BOCCTAHOBUICIIBHBIC CB olictBa?

CoctaBrre ypaBHeHus peaxkimii HNO,: a) ¢ OpoMHONH BOJOM;
0) ¢ HI; B) ¢ KMnO,. Kakyro GhyHKIMIO BBIIOIHSIET a30THC Tast
KHCJIOTA B 3THX PeaKImsix?

Onpenenute METOJIOM AJIEKTPOHHOTO Oananca KO3 UIUESHTHI
B YPaBHEHMSIX OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKLHL:
Zn + HNO; = Zn(N03)2 + NH,NO; + H,O

n + HZSO4(KOIILL) =7ZnS0O, + SO, + H,0

YpagHstiite cnenytoiue  OBP, WCHONB3Yd  METoA
3JIEKTPOHHOTO OanaHca. YKaXHUTe CTEIIeHH OKHUCIICHUS aTOMOB,
KOTOPBIE SIBJISIFOTC ST OKHUCIIUTENSIMU M BOCC TAHOBUTEIISIMH.

a) MnO, + Na, O, = Na,MnO,

6) (NH4)2C|’207 =N, + Cr,O3 + H,O

B) Al(TB) + AICIg(TB) = 3A|C|(r)

YpaBHsiTe peaklii METOJIOM 3JIEKTPOHHO-MOHHOTO OanaHca,
J00aBJIsisE TIPU HEOOXOJUMOCTH B TPaBYIO YacTh ypaBHEHHUH
nonsl H+ , OH u (wnm) monexynst H, O. Yikaxure okuciautens
Y BOCCTAHOBUTENb B JIEBOW YaCTH ypaBHEHUS.

a) TlBrg + 2Ag(TB) — TlBI'(TB) + ZAQBF(TB)

6) H,O0, + K,Cr,0; + H,SO, — it + .

B) K,Cr,0; + HI — Cr3+ + |3_

Kakue u3 IPUBEIECHHBIX peaxuuii SIBJISIFOTC 51
BHYTpUMOJEKYJsIpHbIMH?  PaccTtaBbre KO3 (uIMEHTH B
YPaBHEHUSIX peaklyil. Y KaXuTe BOCCTAHOBUTEINb, OKUCIIUTENb.
a) KNO; = KNO, + Oy;

6) Mq+ N, = Mq?, N,;

B) KCIO; = KCI + O,.

YpagHstiite cnenytoiue  OBP, WUCHONB3Yd  METOA
JIIEKTPOHHOTO OanaHca. YKaKUTe CTeNEeHN OKHCIICHHS aTOMOB,
KOTOPBIE SIBJISIFOTCSI OKHCITHTENSIMHA ¥ BOCCTAHOBHTEIISIMU.

a) Fe + Hgo = Fe304 + H2

6) NH;NO;3; = N,0 + H,0

B) S + Hlg) = Ha S + Iy

VYpaBHsiiTe peakiMu METOJIOM 3JIEKTPOHHO-HOHHOTO OanaHca,
JI00aBJIsisi NP HEOOXOJMMOCTH B MPaBYIO YacTh ypaBHEHHU
nonbl H+ , OH u (vwm) monekynel H, O. Ykaxkute OKUCIATENTh
Y BOCCTAHOBUTEIb B JICBOM YacTH ypaBHEHHSL.

a) Al + NaOH — Na[AI(HZO)z(OH)4] + H2

6) Na;VgO.7; + KI + H,SO, — VZ(SO4)3 +1, + ...

B) K;S,05 + MnSO, — SO, 2 + MnO*

Peakuust B3aumoaelcTBUA NEPMAHraHAT-UOHA C MEPOKCHUIOM
BOJIOPOJIa MOXET OBbITh 3aNMCaHa HECKOJIbKUMH YPABHCHUSAMH
C pa3UYHBIMK KO3 ((PUITMCHTAMH:

a) 5H,0, + 2KMnO4 + 3H,S0O, = 2MnSO,4 + 50, + K,SO, +
8H,0

6) 7H,0, + 2KMnO,4 + 3H,S0, = 2MnS0O,4 + 60, + K,SO, +
10H,0
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Ykaxute TpUUMHY ¥ HAIMIIUTE XOTd OBl emié  OJHO

ypaBHEHHE.
Kaxue OBP OTHOC SITC 5T K peaKuysam
JUCTIponiopiMoHpoBanusi? PacctaBpre KO3 GUIMEHTH B
peaKImax:

a) Cl, + KOH = KCI + KCIO; + H,0;
6) KCIO3 = KCI + KCIO;, .

Ypapwsiiite cienytommue  OBP, WUCTIONB3Yd  METOJ
ANIEKTPOHHOTO OanaHca. YKaHUTe CTETICHH OKHUCIICHUS aTOMOB,
KOTOpBIE SIBJISIFOTCSI OKUCIUTENSIMU U BOC CTAHOBUTEIISIMIL.

a) Al + Fe;0, = Fe + AlL,O;

6) NH4N02 = N2 + Hzo

B) N2Oyp) + NoHypo = Noy + Ho O

YpaBHsiiTe peakiii METOJO0M AIIEKTPOHHO-UOHHOTO OaiaHca,
Jn00aBisii NpU HEOOXOJMMOCT B TPABYI0 YacTh ypaBHEHHIN
nonel H+ , OH u (wn) monekynsl H, O. Ykaxkute oKUCIUTENH
¥ BOCCTAHOBUTENH B JIEBOW YacTH ypaBHEHUS.

a) Nal; + Na,S,0; — I+ S,404 2

6) Si + NaOH + H,O — N328i037+ H,

B) CU(N03)2 + KI — Cul () + I3

1.Kakue u3 crnenyronux peakimii sisrorest OBP

a) KOH + CuCl, — KCH Cu(OH),

)K) CU(OH)2 — CuO+H,;0

6) KBr + Cl, — KCl + Br,

B) n+H,SO, — ZnSO,+ HZT

F) Fe(OH);; — Fe, 03+ H,0

,Z[) NaN03 — NaNO, + OzT

u) Pb(NO3), — PbO+ NO, +0O,

K) MgSO4 + NaOH — Mg(OH)z + Na, SO,

1) K+ Cl, - KCl

MoXHO M B KayecTBE OKHCIHWTCIA B KHCIIOH cpefe
uctione3oBath K,Cr,O; B creayromux mnporeccax MpH
CTaHIAPTHBIX YCIIOBUSX:

a)2F -2¢ " =F,, E°=2,85B

6) 2CI~ -2 =Cl,, E°=1,36 B

B) 2Br— -2¢~ = Br,, E°=1,06 B

r) 2 -2¢" =1, E*=0,54B

CTaHgapTHBIM OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIA MOTEHITUA
CHCTEMBI

Cr,0;% + 14H" + 66— = 2Cr** + 7TH,0 pasen E° =1,33 B

CoJty MOKHO MOJTYYHTh ABYMS CIIOCOOaMHU, TIPEICTABICHHBIMU
CXeMaMHu:

1 cioco6 — NH;HCO 3 +NaCl—>NaHCO3;+NH,Cl,

NaHCO3; — Na,CO; + CO,+ H,0;

2 crmoco6 —Na, SO, + C+ CaCO; — CaS + Na,CO; + CO,.
Kakoii cnioco6 ocHoBan Ha OB peakun? Metogom
AJIEKTPOHHOTO OanaHca Haiiute K03 PHIMEHTH B ypaBHEHUN
OB peaxmum.

YpaBHsiiTe peakiui METOJ0M AIIEKTPOHHO-UOHHOTO OaliaHca,
J00aBJIsisi MPU HEOOXOJMMOCTY B MPaBYIO YacTh ypaBHEHHUH
nonbl H+ , OH u (wm) monekynet H, O. YkaxkuTte OKHCIATENTH
U BOCCTAHOBHTENb B JICBOI 9aCTH ypaBHEHUSI.

a) KIO; + H3AsO; + HCI = ICP + H3AsO,

6) XeO3 + KOH +03; = XeOg 4y O,

B) Ca + H,O = Ca(OH), + H,
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OxkwciieHne Marausi a30THOM KUCJIOTOM MPOTEKAeT C
BeIeneHreM raza N, Omo peakipm

Mg + HNO; —» Mg(NO3)2 + N,O + H,0.
Onpenenuts cTeXUOMETpUUECKHe KO3 HHUITHESHTHL.
Bbluucante  OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIA — ITOTEHIIMAT
JUTSI CHCTEMBI
MnO,~ + 8H" +5¢~ = Mn** + 4H,0
Ecim C(MnO,7)=10"° M, C(Mn?")=10% M, C(H"=0,2 M.

OcHOBHBIE I10J103Ke HUSI JICEKTPOXUMHUH.

B nBa cocyma ¢ roayObIM pacTBOPOM MEAHOIO Kymopoca
MIOMECTWIN B IIEPBBLII IIMHKOBYIO IUIACTUHKY, a4 BO BTOPOH
cepeOpsiHyto. B kakoM cocyne IBET pacTBopa IOCTEHNEHHO
nponanaer? [ouemy? CocTaBpTe 9JICKTDOHHBIC u
MOJIEKYJIIPHOE YPaBHEHHUS COOTBETCTBYIOLIEH PEaKIInHL.

Ilpu xkakom ycrmoBum Oyzaer paboTaTh TaTbBAHUYECKUH
3JIEMEHT, 3JIEKTPOJAbl KOTOPOro CJeNaHbl U3 OJHOTO U TOTO XKe
Metaiia? CocTaBpTe  CX€My, HalMIIUTE JJIEKTPOHHBIC
YpaBHEHHUs] JIIEKTPOAHBIX TporeccoB u Bbruuciure I/(C
rajJbBaHMYECKOT0 JJIEMEHTa, B KOTOPOM OJMH HHKEJIEBBIN
anektpon Haxoautcs B 0,001 M pactBope, a Apyroi TaKou xe
anektpon — B 0,01 M pactBope cynbdhara HUKEIS.

Onextponu3 pactBopa Na, SO, npoBowm B TeueHue 5 9 npu
cwie Toka 7 A. CocTaBbTe 3JEKIPOHHBIE YpaBHEHHS
MPOIIEC COB, MPOUCXOAAIINX Ha 3eKTpoaax. Kakas macca Bopl
IPYA 3TOM Pa3JIOKWIACh U YeMy paBe€H 00beM Ta3oB (H.Y.),
BBIJICTIMBIINXCS HA KAaToAe U aHoze?

CocTaBbTe 3JIEKTPOHHBIE ypaBHEHHUS MPOLIECCOB,
NPOUCXOJISIIMX HAa JJIEKTPOJax MPpHU JIIEKTPOJIH3E PacTBopa
KOH. Yemy paBHa cuna Toka, eciu B TedueHue 1 4 15 mun 20 ¢
Ha aHoJIe BRIIETIIOCH 6,4 T Taza? CKOJIBKO JIUTPOB rasa (H.y.)
BBIICTMIIOCH [IPY 3TOM Ha Katoze?

VBeNMUUUTCS, YMEHBIIUICSA WIH OCTAHETCS 0€3 HM3MEHEHHS
Macca LMHKOBOM IUIACTMHKM MPU B3aMMOJCHCTBHH €€ C
pactBopamu: @) CuSOy; 6) MgSOy; B) Pb(NO3),? Tlouemy?

CocTaBbTe JJIEKTPOHHBIE ©  MOJEKYJISIPHbIE — YpaBHEHHS
COOTBETCTBYIOLLUX PEAKLIUIL.
CocTaBpTe CXEMy, HalUIIUTE JJIEKTPOHHbIE ypaBHEHUS

3JIEKTPOIHBIX MpolieccoB u Bbrauciaute IJ[C raipBaHndIecKoro
3JIeMEHTa, COCTOSIIIEr0 U3 CBUHIIOBOM M MarHMEBOW IJIacTHH,
ONYIICHHBIX B PacTBOPhI CBOMX COJICH C KOHIICHTpAIUCH
[Pb**]=[Mg?*]=0,01 wmomb/n. M3menmtcs mu IJIC s10ro0
JJIEMEHTA €CJIM KOHIICHTPAIMIO KaXI0T0 W3 MOHOB YBEITHYHTH
B OJINHAKOBOE YUCJIIO pa3?

DIEKTPOIN3 pacTBOpa HUTPaTa cepedpa MPOBOINIHN IIPH CHIIE
T0Ka 2 A B TeueHne 4 4. CocTaBbTE DJIIEKTPOHHBIE YPaBHEHUS
MPOILIECCOB, TPOMCXOMAIIMX Ha siekmonax. Kakas macca
cepebpa BBIIEMIIIACh Ha KAaToAe W KakoB o0beM raza (H.Y.),
BBIICIUBIIErOCS Ha aHoje?

[lpu osnektponuze pacTBopa CONM KaJMHS H3PACXOJIOBAHO
3434 Kn osnextpuuectda. Beiaenunoch 2 T kaamus. Yemy
paBHA YKBUBAJICHTHAS Macca KaJMus?

TIpy KaKoif KOHIEHTpAaUMK HOHOB ZN°" (B MOJIB/M) MOTEHIMAL
IIMHKOBOr0 3jektpojga Oymer Ha 0,015 B Menblie ero
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CTaHAAPTHOI'O 3JIEKTPOIHOIO MoTeHuua1a?

CocTaBbTe CXEMBbI IBYX TIbBAHMYECKHUX 3JIEMEHTOB, B OIHOM
M3 KOTOPBIX HUKEJb SIBJISETCS KaTOIOM, @ B IPYT'OM — aHOJIOM.
Hanmmnre ans KaXaoro W3 3TMX 3JIEMEHTOB DJIEKTPOHHBIC
ypaBHEHUs peakiyii, NPOTEeKalOIIUX Ha KAaToJe U Ha aHOJE.
OnekTponn3 pactBopa cyib(ata HEKOTOpPOTO  MeTaa
NPOBOAWIN TpU cWie Toka 6 A B TeueHue 45 MuUH, B
pe3yipTate dero Ha KaToAe BbIIENWiIoch 5,49 1 Mmertasuia.
Bbruucnure 3KBUBaJIEHTHYIO Maccy MeTailla.

CocTtaBbTe AIIEKTPOHHBIE ypaBHEHHS TPOLIECCOB,
NPOUCXOJAIIUX HA YrOJBHBIX 3JICKTPOJAX TPH IJIEKTPOIIH3E
pactBopa Na,SO,. Beraucnte Maccy BellleCTBA,

BBUIEIISIIOMIETOCS HAa KaToJe, €CIIM Ha aHoie Beiaesercs 1,12
nraza (any.). Kakasg macca H, SO 006pa3syercs npu 51oM Bo3ie
anoja?

YBenuuuTCs, YMEHBIIMTCS WU OCTaHeTCss 0e3 W3MEHEHHs
Macca KaIMHMEBOM IUIaCTUHKM 0pU B3aUMOJCHCTBHM €€ C
pactBopamu: a) AQNOg3; ©0) ZnSO,; B) NiSO,? Tlouemy?
CocTaBbTe DJIEKTPOHHBIE W  MOJICKYJISIDHBIE — YPaBHEHHS
COOTBETCTBYIONIUX PEAKIIMM.

XKenesnas m cepeOpsiHas TUIACTUHBI COEIWUHEHBI BHEITHUM
MPOBOJHMKOM H TOTPY>KEHBI B PAacTBOP CEPHOW KHCJIOTHI.
CocTaBbTe CX€My JaHHOTO TajJbBAaHUYECKOTO DJJEMEHTa |
HAIUIIIUTE 3JIEKTPOHHBIE ypaBHEHUS MIPOIIECCOB,
MPOUCXOAAIINX Ha aHOJE U Ha KaToJe.

Hackonpko yMeHbIIMTCS Macca cepeOpsHOro aHoAa, €clin
anekTposu3 pactBopa AGNO; poBOIUTH MPU CUIIe TOKA 2 A B
teuenne 38 muH 20 c? CocTaBbTe 3JEKTPOHHBIE YPaBHEHUS
MPOIIECCOB, MPOUCXOASAMINX HA TPApHUTOBBIX JIEKTPOAX.

ITpu snextponuse pactBopoB MgSO,4 u ZnCl,, coenuHeHHBIX
NOCJIeIOBATeNIbHO ¢ MCTOYHMKOM TOK4, HA OJHOM M3 KaToJIOB
Betenmmiock 0,25 1 Bomopona. Kakas wmacca BemectBa
BBIICIMTCS Ha IPYTOM KaToJie; Ha aHoaax?

MapraHuesslii  27€KTpoJl B pacTBOpe €ro COJIM HMEET
MOTEHITNAJT -1,23 B. Borauciute KOHIICHTPALIMIO
ronoB Mn?* (B mous/n).

CocTaBbTe CX€My, HAalHMIIUTE 53JEKTPOHHBIE YPAaBHEHUS
3EKTPOIHBIX MporeccoB U Bbruucaute I C raqpBaHIIECKOTO
JJIEMEHTa, COCTOSIIEr0 W3 IUIACTUH KaJaMus W MarHus,
ONYLICHHBIX B pPAacTBOPbl CBOUX COJIEM C KOHLEHTIpauuen
[Mg?*]=[Cd?**]=1 mons/n. M3menutcs mu 3nauerne IJIC, eciu
KOHIIEHTPALIMIO Ka)JI0TO U3 HOHOB MOHM3UTH 110 0,01 Monb/n?
DJeKTposn3 pacTBOpa Ccyib(ara MHKA NPOBOIIIHN B TeUEHUE
54, B pe3ynbTate Yero BBIACTIIOCH 6 1 Kuciopona (H.Y.).
CocTaBbTe ypaBHEHHsI JEKTPOIHBIX NPOLECCOB U BBIYUCINTE
CHITy TOKa.

[lpu snexTponuse COMM TPEXBAIEHTHOIO METaula MpPH CHUIe
ToKa 1,5 A B Teuenne 30 MuH Ha Katoae Beigenmwioch 1,071
I MeTaju1a. Berauciure aToMHy10 Maccy MeTaiia.

[lotenmman  cepeOpsHOro  3JIEKIpoJa B pacTBOpe
AgNOj; coctaBmn  95% OT 3HaueHHWss €ro CTaHAAPTHOTO
JIEKTPOIHOTO TOoTeHIHana. YeMy paBHa KOHIIEHTPAIMS HOHOB
Ag" (B Monb/m)?

CocTaBbTe cX€My rajlbBBaHIUECKOr'0 3JIEMEHTA, COCTOSIIIErO U3



3ananue 3
Ilpoosurnympyiii 3anmanue 4
VpOBeHb
Bapuanr 7
basosviii yposenv  3ananue 1
3ananue 2
3ananue 3
IIpoosurnymoiii 3ananue 4
VPOBEHb
Bapuanr 8
basosviii yposenv  3ananue 1
3ananue 2
3ananue 3
IIpoosurnympoiii 3ananue 4
VPOBEHb

Bapuanr 9

MIACTUH IMHKA W JKele3a, TOTPYKEHHBIX B PAaCTBOPHI HX
coneil. Hammmmure >HEKTPOHHBIE YpaBHEHWS IPOLECCOB,
MPOTEKAKOIIMX HAa aHoAe U Ha Katoxe. Kakoll KOHUEHTpaiuu
Ha/lo ObUIO OBl B3sATh HMOHKI Kelie3a (MOJb/1), 4T00Bl DJIC
3JIEMEHTa CTalla paBHoOM HyTio, eciu [Zn°*]=0,001 mMomns/n?

Onektposn3 pactBopa CuSO,4 MPOBOJWIN C METHBIM aHOJIOM B
Teuenre 4 4 npu cuine Toka 50 A. Ilpu aTom Beienmnocs 224
r Meid. Bermcnure BBIXOJ TIO TOKY (OTHOIIEHHWE MAcCCh
BBIICJIUBIIETOCS BEIIECTBA K TEOPETUUECKH BO3MOXKHOM).

CocTtaBbTe AIIEKTPOHHBIE YpaBHEHHS TPOLIECCOB,
TPOMC XO/ISIIUX HA 3JIEKTPOIax B CIIy4ae MEAHOTO ¥ YTOJIBHOTO
aHoJa.

CocTtaBpTe AIIEKTPOHHBIC ypaBHEHHS TPOLIECCOB,

MPOUCXOMSAIIMX Ha YTONBHBIX 3JICKTPOAAX MPHU DJICKTPOJIU3E
pactBopa CUCl,. Beruuciaute Maccy Meau, BbIIEIUBIIENHCS HA
KaTofie, €CIIU Ha aHOJIe BhieImiIoch 560 Mi rasa (H.y.).

CocTaBpTe CXEeMy, HaNMIIUTE 3JCKTPOHHBIC ypaBHEHUS
3NEKTPOAHBIX TpoueccoB u Bemuciaure OAC  wmenHo-
KaJMUEBOTO  TaJbBAHMYECKOIO JJIEMEHTa, B  KOTOPOM

[Cd**1=0,8 momb/m, a [Cu**]=0,01 moub/m.
CocTtaBeTe CXEMY raJIbBaHM4€CKOI'0 3JIEMCHTA, B OCHOBE
KOTOPOTO JICKUT pCaKkysA, IMpOTCKarolasa 10 ypaBHCHHUIO:

N|+Pb(N03)2:N|(NO3)2+Pb

Hanmmmvte s1eKTpoHHBIE YpaBHEHUS! aHOJHOTO W KAaTOTHOTO
nporieccoB. Beraucaute 3/[C s1or0 2nemMenTa, eciiu
[N#*]=0,01 momb/m, [Pb*1=0,0001 Momb/1.

Onextponn3 pactsopa Nal mpoBoawnu npu cune Toka 6 A B
Teuenne 2,5 4. CocTaBbTe DJIEKTPOHHBIE  YpaBHEHUS
MPOIIECCOB, TPOUCXOSIIMX HAa YTOJNBHBIX JJEKTPOoJaX, H
BBIUKCJINTE MAacCy BELIECTBA, BBIACIMBIIETOCS Ha KaTole U
anoze?

CocTaBbTe JJIEKTPOHHBIE ypaBHEHUSI MPOIIECCOB,
MPOHCXOJIAIINX Ha TPa(QUTOBBIX AIIEKTPOJAX MPH IIEKTPOIH3E
pactBopa KBr. Kakas Macca BemecTsa BBIIEISETCS HAa KaToae
U aHOJe, €CJIM AJIEKTPOJIM3 MPOBOJUTH B TeueHue 1 4 35 MuH
npu cre Toka 15 A?

CocTaBbTe CXEMBI IBYX MaIbBAHUUECKHUX 3JIEMEHTOB, B OJTHOM
A3 KOTOPBIX Menh ObUIa ObI KATOIOM, a B APYIOM — aHOIOM.
Hanvmvre nist KakJOro W3 9TUX JJIEMEHTOB 3JICKTPOHHBIC
ypaBHEHHUS peaKIyii, MPOTEKAIOIMIMX Ha KATOJe ¥ Ha aHOJE.

Onextponmn3 pactsopa K; SO, mpoBoaumy npu cuiie Toka 5 A B
Teuerre 3 4. COCTaBBTE AJIEKTPOHHBIC YPaBHEHHS MPOIECCOB,
MPOUCXOAAIIMX Ha 3JeKTpoaax. Kakas Macca BOJbI TIPH 3TOM

pa3joxuiach W YeMy paBeH o0veM Ta3oB (H.Y.),
BBIJICJIMBIITUXCS Ha KaTojie U aHojie?
CocTaBbTe 3JICKTPOHHBIC ypaBHEHHS TPOLIECCOB,

NPOUCXOJAIIUX HA YrOJBHBIX 3JICKTPOJAX HPH IJIEKTPOIIH3E
pactBopa AGNO3. Eciu a51ekTpou3 MpoBOIUTh ¢ CePeOPSIHBIM
aHOJIOM, TO €ro Macca yMmeHelnaercsi Ha 5,4 1. Omnpenenure
pacxoll IEKTPUUECTBA TIPH ITOM.

Kakune xumudeckue mporecCchl MPOTEKAIOT Ha AJIEKTPOAaX MpU
3apsIKe M pa3psliKe kKene30-HUKEIIEBOTro akKyMyJstopa?



basosviii yposenv  3ananue 1 Ipy Kakoii KoHueHTpammu noHOB CU?* (MONB/T) 3HaueHHe
MOTCHIWAIA  MEIHOTO  3JEKTPOJa CTAHOBUICS  PaBHBIM
CTaHIAPTHOMY MOTEHIMATy BOJOPOIHOTO 3JeKTpoaa?
3amanue 2 IIpu snexTponu3e CoJIM HEKOTOPOrO MeTajlia B TeueHue 1,5 4
npu cuine Toka 1,8 A Ha Katone BBIAENWIOCh 1,75 T 3T0TO
MeTayuia. Beraucinme SKBUBANICHTHYIO MacCy MeTajuia.
3ananue 3 Onektponn3 pactBopa CuSO,4 npoBoawu B TeueHue 15 MuH
npu cune 1oka 2,5 A. Bemmemmiocs 0,72 r menu. CocTaBbTe
QJIEKTPOHHBIC YPaBHEHUS TIPOIIECCOB, TPOUCXOJAINMX HA
3JEKTPOJIaX B CJIydae METHOTO M YrOJBHOTO aHOoJa.
Berumciinte  BhIXOX 1O TOKYy — (OTHOIIEHME  MAacChl
BBIJICJIUBIIETOCS BEIIECTBA K TEOPETUIECCKU BO3MOXKHOM).

Ilpoosurnympyiii 3anmanue 4 Kakue xuMmmdeckue mporecchl IPOTEKAIOT Ha AIEKTPOIaX MU
VpOBeHb 3apsiIKe U pas3psaKe KaIMHUNH-HAKEIEBOTO aKKyMyJIsitopa?
Bapuant 10
basosvuil yposenv  3amanme 1 Kaxoit rajJbBaHUYEC KUl 3JIEMEHT HA3bIBACTC S
KOHIICHTPAITUOHHBIM ? CocTaBbTe cxemy, HAITUIITATS

NIEKTPOHHBIE  ypPaBHEHWS  DJIEKTPOMHBIX  TPOIECCOB U
BeraucsmTe JJ[C ranpbBaHUYECKOTO JEMEHTa, COCTOSIIErO U3
cepeOpsHBIX SJIEKTPOAOB, OmyiieHHbIX: nepBbiii B 0,01 H., a
BTOpoii B 0,1 H. pactBopsl AGNO3.

3ananue 2 Ipu snextponuze pactBopa CuSO, Ha aHOIE BBIIEIMIOCH
168 cM®rasa (my.). CoCTaBhTe OIEKIPOHHBIC YpABHEHHS
NpOIIECCOB, TPOUCXOJAIIMUX Ha 3JEKTPOAaX, U BBIYHCIIHUTE,
Kakasi Macca MeJM BBIIEIIach Ha KaToJe.

3anmanne 3 CocTaBbre 3JIEKTPOHHBIE YpaBHEHUs MPOLIECCOB,
MPOUCXOAAINX HA TPaQUTOBBIX BJIEKTPOAAX MPH JIEKTPOTIU3E
pacmwiasoB u BoaHbix pactBopoB NaClu KOH. Ckombko
JTUTPOB (H.y.) Ta3a BBIIENUTICS HAa aHOJE MPU DIEKTPOIIH3E
TUIIPOKCHUIA KaKs, €CJIH JIEKTPOIIU3 MPOBOAUTH B TeueHue 30
MUH npH cune 1oka 0,5 A?

IIpoosurnymoiii 3ananue 4 Kakue xumuueckue mpoiecchl NPOTEKaroT Ha JICKTPOIax MpU
VpOBeHb 3apsaKe M pa3psaKe CBUHIIOBOTO aKKyMyJsiTopa?

1. KpuTepuu onieHUBAHHU S KOMIIeTeHIIU I

OlneHKa «OTJIMYHO» CTYEHTY, MOJHOCTHIO OCBOMBIIEMY BCE KOMIIETEHIMH, €CJIM OH TBEPIO
3HaeT MaTepuall, IPaMOTHO U MO CYLIECTBY M3JIaraeT €ro, NPaBWILHO NMPUMEHSIET TEOpeTHYECKUEe
MOJIOXKEHMSI TIPU PELICHHH MPaKTUYECKUX BONPOCOB M 3a/ay, BiafieeT HeOOXOAMMBIMU HAaBbIKAMHU
U TnpueMaMu ux BbinodaHeHus. Kak mnpaBwio, Takue CTYIEHTHI JI€MOHCTPHUPYIOT TOHMMAaHUE
B3aMMOCBSI3€i1 OCHOBHBIX TMOHATHM JUCLMIUIMHBI, TPOSBISIOT TBOPYECKHE CIOCOOHOCTH B
NOHMMAHUH, M3JIOKCHUH W UCTIONB30BAaHUM Y4eOHO-TIPOrPaMMHOTO MaTepHaa

OrneHKa «XOpOIIO» BBICTABISIETCS CTYAEHTY, €CIIM OH B JOCTAaTOYHOW MEpE OCBOWI BCE
KOMTIETCHIIMM, HO JOMyCKaeT OIMOKA U OOHApYXHMBAeT MOJHOE 3HAHME Y4eOHOro Marepuana,
YCTICIITHO ~ BBITIOJIHAIONIMA ~ TIPETYCMOTPEHHBIE paboueil TporpaMMoi  3ajaHusi, yCBOWBIIMA
OCHOBHYIO JurepaTypy. Ilpu 3TOM CTyOeHT JOKEH NpOJEeMOHCTPUPOBATH CHCTEMAaTHUYECKHI
XapakTep 3HaHUI JAUCLMIUIMHBI U CIIOCOOHOCTH K UX CAMOCTOSATEJILHOMY OOHOBJICHHUIO.

OueHKa «yIOBJIETBOPUTEIILHO» BBICTABISIETCA CTYAEHTY, YacTHYHO U TOBEPXHOCTHO
OCBOMBIIEMY KOMIIETCHIMY, €CJIM OH OOHapy)KuMBaeT 3HaHUA [HUCIMIUIMHE B o00beMme,
JIOCTATOYHOM JIJIsl JajbHEHIeH yueObl U MPeACTOAICH paOoThl 1Mo MpodecCru, CIIPaBIISTIOIIMICS C
BHITIOJTHEHHEM 3aJIaHMd M 3HAKOMBIH C OCHOBHOM JIMTEPATYpPOH, MPETyCMOTPEHHOW pabodueit
IIPOrpaMMOM JUCLIMIUIMHBI.

OrneHka «HEY0BIETBOPUTEILHOY» BBICTABIACTCS CTYIEHTY, €CJIM OH HE 3HAE€T 3HAYUTEJILHOM
4acTH NPOrpaMMHOT0 MaTepHaa, JOIMyCKAeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOIbIIMMU
3aTPYJHCHUSIMH BBINONHAET MPaKTUYECKUE PabOoTHI.



2. Onucanye HIKAJIBI OLle HUBAHUA

MaxkcruManbHO BO3MOXHBIA Oail 3a BeCh TEKYIIMH KOHTPOJIb YCTAHABIMBAETCS PAaBHBIM
55. Texyliee KOHTPOILHOE MEPONPHSATHE CUUTACTCS CIAAHHBIM, €CIIH CTYACHT TOIYy4YMI 32 HETO
He MeHee 60% OT YCTAaHOBJICHHOTO JJI 3TOr0 KOHTPOJII MaKCHMaJbHOro Oasia. PedTHHroBbIii
0asul, BRICTABISIEMBIM CTYJCHTY 3a TEKYIlee KOHTPOJIHLHOE MEPONPHATHE, CAAHHOE CTYACHTOM B
YCTAHOBJICHHbIE Tpa(UKOM KOHTPOJBHBIX MEPOIPHATHH CpPOKH, OINPEIENSETCS CJICIYIOIUM
obpa3zom:

YpoBeHb  BBITNOJHEHUSI  KOHTPOJILHOTO PeitunroBeii 0amn (B % OT MakCHUMaJIbHOTO
3aJ1aHust OaJuta 3a KOHTPOJIBHOE 3a][aHNC)

OTIHYIHBIH 100

Xopormuit 80

Y 10BNETBOPUTEIIBHBII 60

HeynosietBoputenbHbINH 0

3. MeTonuyeckue MaTepHaJIbl, ONpeAeIsIOIIMe MPoLeIypPhbl OLe HUBAHU S 3HAHWIA, YMeHH I,
HABBIKOB M (MJIM) ONBITA JeATEJHLHOCTH, XaPAKTe PU3YIOIIUX 3Tanbl (OPMHUPOBAHHS
KOMIIe Te HU U
IIpouenypa npoBeeHNs TaHHOTO OLIEHOYHOTO MEPOIIPUATHS BKIIIOYAET B C€0s1: HAIMMCAHUE U
3aIUTY KOHTPOJIbHOM pabOTHI.

[Ipennaraembie cTyIeHTY 3a7jaHus TIO3BOJISIIOT TpoBepuTh KomrieTeHimu OK-5, OTTK-1.
[puHIMIManeHbIe OTIMYKS 3aaHNi 0a30BOr0 YPOBHS OT TIOBBIIIICHHOTO 3aKIIOYATCS B TOM, YTO OHU
HOCSIT O0J1ee TITyOOKUX XapaKTep.

J1J1s1 TOATOTOBKY K TAHHOMY OIICHOYHOMY MEpOTpHsTHIO HeoO0xoamMo: 10 4. J{71s monaroroBku
HEOOXOAMMO M3YUHTh JIMTEPATypy, PELLMTH NpeijiaraeMble 3aJ1auH, COrJIaCHO BapUaHTa.
[Ipu nonroroBke K OTBETY CTYIAEHTY IPEAOCTABIECTCS IPaBO NOJIb30BAHUSA TETPAAbIO, C
PELIEHHBIMHU 33 1aHUSIM .
[Ipu npoBepke 3aaaHus, OLEHUBAOTCS
e CTENeHb COOTBETCTBUSI 00bEMa U COJEP/KaHUsI KOHTPOJIbHOM paboThI TEME,
MPaBWILHOCTA M TOYHOCTH B PEILLICHUM 33/1ay;
e CaMOCTOSITE€JILHOCTh MBIIUICHUS] U TBOPUECKUM MOJAXOJ K PELICHUIO 3a7ay;
e JIOTMKY M YE€TKOCTH M3JIOKEHUS MaTepHaa;
¢ 00OCHOBaHHOCTb OCHOBHBIX TMOJIOXKEHUN KOHTPOJIbHON pPaboThI;
e 3HAHME JUTEPATYPHI MO pa3pabOTaHHON Teme;
e Ka4yecTBO ohopMIICHUS PabOTHI;
e MPaBWIbHOCTH U MOJHOTY OTBETOB HAa BOIPOCHI B XOJI€ 3aIUThI KOHTPOJIHHOW PaloThI.
OueHOYHBIH JTUCT

HanmenoBan | MHankatopsr 2 0amna | 3 6amma | 406awta | 506amwia | [lpumeuanue
ne
KOMTICTEHITH
u
OK-5 3HaTh: OCHOBBI
CaMOOpPraHu3alui i
caM000pa3oBaHus;

YMeTh: caMOCTOSTENHLHO
CTPOHUTB P OIIECC OBIIAICHUS
nH(popmarueit, 0ToOpaHHOH 1
CTPYKTY pHPOBaHHOM I
BBITIOJIHEHUS TP 0(he CCHOHATBHOM
JeATeNIbHOCTH.

Biaanern:

CIOCOOHOCTBIO K
CaMOOPraHu3aluy U




caM000pa30BaHHIO

OIK-1 3HaTh: OCHOBHEIC
3aKOHOMEPHOCTH,

JIEHiC TBYIOIIHE B TpoOIIEcCe
W3TOTOBJICHUSI TIPOTYKIIHN
TpedyemMoro KagecTa
YMeTh: UCTIONB30BATH
OCHOBHBIE 3aKOHOMEPHOC TH,
JIEHCTBYIOLIUE B IIPOLIECCE
M3TOTOBJICHHS TIPOTYKIUU
TpedyeMoro KauecTa
BaaneTs: criocoOHOCTEIO
HCTIONb30BaTh OCHOBHBIC
3aKOHOMEPHOCTH,

JIeHiC TBYIOIIHE B TIpoOIIECcCe
W3TOTOBJICHUSI TIPOTY KN
TpedyeMoro KauecTa

CocTaBurelb

(roAmwcs)

T.C. Uepe nHua €HKO

K.C. Coirxo

(Tomvck )

« » 20 20r.
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