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L.IEJIN U 3AJAYM JUCHUTLIVHBI

1.1.Heau AucuMnIMHbI odecriedeHrne GyHaaMEeHTATbHOW XUMUYECKOH MTOATOTOBKH,
(dbopMupOBaHNE HABBIKOB 3KCIIEPUMEHTAIbHBIX UCCIICTOBAHUM JJIsl U3y4YEHHS CBOWCTB BEIIECTB
U X PEAKIIMOHHOM CIIOCOOHOCTH C TIO3HIIMIA COBPEMEHHOM HAYKH, TTO3BOJIIONICH Oy ayIIIiM
CHeIHalIiCTaM OPUEHTUPOBATHCS B HAYUHO-TEXHUYECKOW MH(OpMALIUH, UCTIONb30BaTh
IIPUHLUIIBI ¥ 3aKOHBI U TEXHOJIOTMY XUMHH, & TAK)KE PE3YJIBTATHI XUMUYECKUX OTKPBITUH B TE€X
00JacTsIX palnodJEeKTPOHHOM MPOMBIIIIEHHOCTH, B KOTOPBIX OHU OYAYT OCYIIECTBIISTH CBOIO
po(hecCHOHATBHYIO J1eATEIbHOCTb.

1.2.3aga4n ocBoeHHUSA TUCIUILIUHDBI:
'YCTaHOBHeHI/Ie HpeHCTaBJIeHI/Iﬁ 0 pOJII/I XUMHUHU U XUMHUYECCKUX CUCTEM B Opr)KaIOH_ICM
MHpE;
-I/I3y‘-IeHI/Ie OCHOBHBIX HOHSITI/II>'I U 3aKOHOB XMMHH, OBJIaACHUEC MCTOAaMU peH_ICHI/ISI
MPAKTUYECKUX XUMUUYECKUX 3a/]a4 MPU KOHCTPYUPOBAHUU PAAUOIIECKTPOHHBIX CPEJICTB;
OCBOCHHEC OCHOBHBIX XUMHUYCCKUX TGOpI/If/'I, ITO3BOJIAKOIINX 60JI€€ FJIy6OKO IIOHSATH
NPUPOIY U MEXAHU3M XMMUUYECKUX MPOIECCOB, MPOTEKAIONIUX B UCCIEAYyEMbIX CUCTEMA B
TCXHOJIOTHUAX HpOI/I3BOI[CTBa paI[I/IOE)JIeKTPOHHBIX CpCIICTB.

2.MECTOAUCHUIINIMHBIBCTPYKTYPEOIIOII
JucuuminHa « XMMHS» OTHOCUTCS K AUCIUILIMHAM 00s13aTelIbHOM YacTu Oyoka b1.

3.JIEPEYUEHbD IINTAHUPYEMBIX PE3VJIbTATOB OBYUEHMUS 110 JTUCHUITJIMHE
[Ipouecc n3yueHus: AUCUUILTUHBI «XUMHUS» HaNpaBlieH Ha (GOpMHpOBaHHE CIEAYIOUINX
KOMIICTCHITHM
OIIK-1-CnocobeH ucnoip30BaTh MOJ0KEHUS, 3aKOHBI U METOIbl €CTECTBEHHBIX HAYK U
MAaTeMaTUKH ISl PeIICHUS 3a7a4 HHKEHEPHON NeATEITbHOCTH

Pe3yabTaThl 00yueHUs, XapaKTepu3youme

KoMmnerenuus
ChopMHpPOBAHHOCTH KOMIIETCHIMHU

OIIK-1 3HaTh:

- OCHOBHBIE 3aKOHBI U TTOHITHSI XUMUHU

- CBOIMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX M OPTaHUICCKHX
COE€TUHECHUI;

- DJICKTPOHHBIC CTPYKTYPHI ATOMOB M Ha UX OCHOBE
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB AJIEMEHTOB U COEIMHEHUH;
- 0COOCHHOCTH 00pa30BaHUsI XUMUYECKOM CBSI3U B BEIIECTBAX;

- OCHOBBI XUMHUYECKOW TEPMOJUHAMUKHN ¥ KHHETHUKHU;
- OCHOBBI JIEKTPOXUMHUYECKHX MTPOIECCOB U TEXHOJIOTHIA.

YMmers:
-IPUMEHSATh OCHOBHBIE XUMUYECKUE 3aKOHBI JIJISl pELLICHUS
MPUKJIAHBIX 3a/1a4;

-IIPUMEHSTh IPUOOPETEHHBIE 3HAHUS U3 PA3INYHBIX pa3/IeoB
XUMUU JUISL IPOBEJAEHUS XUMUYECKUX IIPOLIECCOB U CUHTE3a
XUMHUYECKHUX IPOJYKTOB JJI PAIUOIEKTPOHHOM
MIPOMBIIIIIIEHHOCTH.

Bmaners:
-HaBbIKaMHU MMPAKTHUYECKOTO MPUMEHEHUS 3aKOHOB XUMUU TSI
pelIeHns NpaKTUYECKUX 3a1a4 IIPU KOHCTPYUPOBAHUU




PaAMOANIEKTPOHHBIX CPEICTB;
- METOJJaMHU pacyeTa MnapaMeTpoB XUMUUYECKUX MPOLECCOB IS
TEXHOJIOTHI MPOU3BOJICTBA PAHUOIIEKTPOHHBIX CPEJICTB.

4. OFBLEM JUCLUILIUHBI (MOIY.JI5T)
061_[13.51 prZ[OGMKOCTb JOUCIHUITIIINHBI «XUMUs» COCTaBJISICT 9 3a4YCTHBIX CANHUAIIL.

Pacnpenenenue Tpya0€MKOCTH AUCHUIUIMHBI IO BUIAM 3aHSATHMA
Ounas popma o0yueHust

Bun yuebHol paboThl Bcero CemecTphbl
4acoB 1 2

AyauTopHbIe 3aHATHS (BCEro) 144 72 |72

B tom uncie:

Jlexum 72 36 |36

[Tpaxtrueckue 3ansatus (I113)

Jlaboparopusie paboTs (JIP) 72 36 |36

CamocrosiTesibHasi paboTa 144 72 |72

KypcoBoii nmpoekT

KonTponbnas pabota

Bun npomexyTouHol arrectanuu — + +

3a4eT C OLICHKOM

Bun npomexyrouHol arrectanuu — + +

JK3aMEH

O61mas TpyA0eMKOCTh 324 14 180

qJac 4

9K3aM. €]I. 36

3aounas popma o0yueHusn

Bun yuebnoit paboTbl Bcero CemecTpbl
4acoB 1 2

AYyIUTOpHBIE 3aHATHS (BCET0) 26 14 12

B tom uncne:

Jlexun 12 6 6

[Tpaxktrueckue 3ansatus (I113)

JlaGopatopusbie pabotsl (JIP) 12 6 6

CamocrosiTejibHasi paboTa 285 126 159

KypcoBoii npoekT

KonTponbnas pabora

Bua npomexyTouHOM arTecTauuu — + +

3a4eT C OICHKOM

Bun npomexyTouHOl arTecTauuu — + +

9K3aMeH

OO6m1ast Tpy10€MKOCTh 324 144 180

Jac 4 9
13




3ay. efl.
DK3aM. €]I.

5. COAEP KAHUE JUCHUIIJIMHbBI (MOJAYJIS)
5.1. Conep:xanue pa3iesioB TUCUUIJIMHBI U pacnpe/ejeHne TPYA0eMKOCTH 110
BUJAaM 3aHSATHI

o4Has popMa 00y4eHHs

Neo| HanmeHnoBanue Coneprxanue pasjaena Jlex | IIpak | JIao. CPC | Becer
TEMBI I 3aH. 3aH. 0,
I yac
/
I
1 CEMECTP
BBenenue. Jlexmus 1. Beenenue.
OcHOBHBIE [IpenmMer u 3a1a4n XUMHH.

3aKOHBI XMMHH. | Ponbs XuMuu B co3panuu
MaTepHAIbHO- TEXHHUYECKOU
0a3bl cTpanbl. BzanmMocBsi3b
XUMHUU C JPYTUMH HayKaMH.
1 3HAYCHUE XUMHYECKUX 2 4 12 18
3HAHUH [T CTYJCHTOB
Hanpasienus 11.03.03
KoHnctpyupoBanue u
TEXHOJIOTHS

ANEKTPOHHBIX CPEJICTB.
OcHOBHBIE 3aKOHBI XUMHH.

XuMnueckas Jlekums 2. DHepreTuka
TEPMOJAMHAMMK | XUMHUYECKUX MTPOLIECCOB.

a, KHHETHKA U OcHOBHbIE OHATHUS
paBHOBecCHeE. XUMHUYECKON

Karauus. TEPMOANHAMUKHU. BHYTpeHHsIs

SHEPTUs U SHTAJIBIINS
cucreMmsl. Hynesoe u nepsoe
Ha4aJio TEPMOJUHAMUKH.
3axoH ['ecca u ero cineacTBusl.
TepMoxuMHuUyECKHE pacyeThl.
2 OCHOBBI TEpPMOXUMUM.
Bropoii 3a xoH
TEPMOANHAMHUKH.

Jlekuus 3. DHTpONHS. 3aKOH
bonbrmana. Cratuctuueckast
MHTEpPIIpEeTAIHs SHTPOIUH.
Tpernii 3aKkoH
TEPMOANHAMUKH.
OHTPONUNHBINA U
SHTAJIBIIUUHBIA (PaKTOPHI




XUMHYECKUX PEAKIUM.
Oueprust ['ub6ca.
Hanpasnennoctb
XUMHUYECKHUX MPOIIECCOB.
XuMuyeckasi KHHETHKA U
paBHOBecue. OCHOBHbIE
MOHATHSI XUMUYECKOU
KHHETUKH: CKOPOCTb,
KHHETUYECKOE YpaBHEHHUE.
Jlekums 4.CxopocTtb
XUMHYECKOM TOMOT€HHOMN
pEeaKINu U €€ 3aBUCUMOCTb OT
KOHIEHTPALIUU U
TeMIEpaTyphl. 3aKOH
nerictBusa macc. [IpaBuiio
Bant-T'odda. Koncranra
CKOPOCTH pEaKIIUu.
VYpaBHenue Appenuyca.
DHeprusi akTUBAIIH.
I'oMoreHHsbIe U reTeporeHHbIC
XUMHUYCCKHE PABHOBECHS.
XuMHYeCcKoe paBHOBECHE.
[Tpunnun Jle-IlaTense u ero
cnenctusi. Katanuszaropsl u
KaTaJTUTHYECKUE CUCTEMBI.

Peaknuonnas
CIIOCOOHOCTD
BelleCTB.

Jleknusa 5.KBaHToBo -
MEXaHUYECKask MOJENb
CTPOECHUS aTOMA.
JIBOWICTBEHHBIN XapaKTep
MHKPOYACTHLL, ITOBEICHUE
3JIEKTPOHA B aTOME.
Ypasuenue Jlyu ne bpoins.
BosiHOBBIE CBOICTBA
snekTpoHa. [IpuHuun
HEOIPEIETICHHOCTH
I'eitzenbepra. Bonnosas
¢GbyHKIUA. YpaBHEHUE
[penunrepa. KBantoBbie
YHUCJIa U aTOMHBIE OPOUTAIIH.
DU3NYECKUN CMBICI
KBAHTOBBIX YHCEIL.
DHepreTU4YecKue ypoBHU U
MOJTypOBHU B aTOME.
MHOro31eKTpOHHBIE ATOMBI.
OHepreTU4ecKui ps.
[IpuHIMIT HAUMEHBLLIEH
sHeprud, npuHIun [laynu u
€ro CJeACTBUS, IPABUIIO
I'ynna m nmpaBumo
KieukoBckoro.

Jleknus 6. DnekTpoHHas

10

12

30




CTPYKTypa aTOMOB U €€ CBSI3b
C IEPUOAUYECKON CUCTEMOM
aneMeHToB. [lepuoanyeckuit
3akoH u cucrema [[.1.
Meunneneesa u
repuoAnyecKas CucTema.
3aKOHOMEPHOCTH U3MEHEHUS
ATOMHBIX PaJInYCOB
3JIEMEHTOB 10 MIEPUOIAM U
rpynmnam. DHepreTuyecKue
XapaKTEPUCTUKU aTOMOB:
SHEPTHsl HOHU3AIUH, SHEPTUsl
CpOJICTBA K DJICKTPOHY U
3JEKTPOOTPHUIIATEIHHOCTbD.
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMUMHUYECKUX
9JIEMEHTOB U MX COCIMHEHUMN
B [IEpUO/IaX U TpyIIax.
3aKOHOMEPHOCTH U3MEHEHUS
KHCJIIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB ¥ TUJIPOKCHUIOB T10
nepuoaam u rpynmnam. Cxema
Koccens.

Jleknusa 7. KBantoso-
MEXaHUYEeCKast TEOPUs
XUMHUYECKOM CBs3U. Mojienb
I'efitnepa-JIonnoHa.
OCHOBHBIC TTOJIOKEHHS U
IOHSITHS METOIA BAJICHTHEIX
ceszeit (BC). OcHoBHBIE
XapaKTEPUCTUKUA XUMUIECKOM
CBsI3M (PHEPrus U JTMHA
CBSI3H).

Jlexknus 8. KBaHTOBO-
MEXaHUYECKasl TEOPUS
BasieHTHOCTH. CBOMCTBA
KOBAQJICHTHOM CBSI3U
(HaACBIIIIAEMOCTH,
HaIpaBJI€HHOCT,
nosigpuzanus). ' ubpuauzanus
aTOMHBIX OpOUTaNeH.
JIoHOpHO-aKIENTOPHAS CBS3b.

Jleknua 9. Metaummueckas
cBsA3b. MlOHHAs CBA3b.
CBoHCTBa KOBaJICHTHON
CBSI3U.

OKHuCIUTEIHLHO-
BOCCTAHOBHTEJb
Hbl€ peaKIuu.

Jlexkmusa 10. OxucanTensHO-
BOCCTaHOBUTEIILHEIE CBOMCTBA
BentectTs. IloHgaTne o crerenu

12

24




CpoilicTBa
METAJLJI0B.

OKUCIICHHS DJIEMCHTOB B
COCIMHEHUIX. THIIBI
OKHUCIIUTENLHO-
BOCCTAaHOBHTEIILHBIX
peakuuii. OKUCIUTENHN U
BOCCTAaHOBUTEJIH.
Knaccudukanms pa3mmasbIx
COCIUHCHHI B 3aBUCHUMOCTHU
OT MX OKHMCJIUTEIIBHO-
BOCCTaHOBUTEIIBHOMN
¢dbyakur. OKUCIUTEIBHO-
BOCCTAaHOBHUTEIILHEIC CBOMCTBA
KHUCJOT. Bausgnue cpeabl Ha
X0 OKUCIUTEIIHLHO-
BOCCTAaHOBHUTEIIBHBIX
peaKuid.

Jexmus 11. OxkuciIuTeaILHO-
BOCCTAHOBUTEIbHBIC PEAKITUH.
KomnuectBennas
XapaKTEPUCTUKA PEAKIIHA.
VYpasuenue Hepucra.
Mertoap! mogbopa
KOX((HUIIHEHTOB B
YPaBHEHHUAX OKHCIUTEIBHO-
BOCCTaHOBUTEIBHBIX
peaKuuid.

OOu1me cBoiicTBa METAIJIOB.
Mertozs! nonydeHus
METaJII0B, CILIABBI,
IIPUMEHEHUE B TEXHUKE.

XuMnueckue
CHCTEMBI.
PacrBopsbI.

Jlekuusi 12. Pa3z0aBneHHbIC
pPacTBOPHI HEAIEKTPOJIUTOB.
3axoH I'enpu. 3akoH Payns.
OcMoTHYECKOE TaBJICHHUE,
TEeMIIepaTypbl KUTIEHUS U
3amep3aHus PacTBOPOB.

Jlekums 13. PactBopsl
1eKTPOAUTOB. CUIIbHBIE U
cl1abble AIIEKTPOJIUTHI.
N3oToHnueckuit
KOA(QPHUIIHUEHT.

Jlexknua 14. 3axon
OctBanbaa. CocTosiHUE
pPacTBOPOB CHIIBHBIX
31eKTpouToB. CoCcTOsIHUE
PacTBOPOB CHIIBHBIX
3JEKTPOJIUTOB. AKTUBHOCTb U
WOHHAs CUJIa pacTBoOpa.
IToHsiTHE O KHUCIIOTHO-

10

14

30




OCHOBHBIX UHAMKATOPAX.
PaBHOBecue B pacTBOpax
aneKTposnToB. [Ipoussencuue
PacTBOPUMOCTH.

Jlekums 15. BogopoaHsiii
nokazarenb pH. 'uaponus
coser. KoHcraHTa
TUIPOJIN3a.

Jlexuusn 16.
DNEeKTPOIUTHYECKAS
nuccoruanus. CTeneHb
nucconuaruu. Koncranra
Jucconuanyu. Jucconnanus
BoJbl. loHHOE npou3BenecHue
BoAbl. pH — BogopoaHbIN
MOKa3aTesib PeakiiMy BOIbI.

JAuncnepcHbie
CHCTEMBI.

Jlexkums 17. Jlucnepcuoe
COCTOSTHUE BEIIECTRA.
CocrosHue BelecTBa Ha
rpanute paszzuena ¢as.
Komnonas! u komnouaHbie
pactBopsl. Dpdext Tunnans.

Jexmnus 18. CrolicTBa
KOJUJTOUTHBIX PacTBOPOB.
Kunernueckas n
arperaTuBHas yCTOMYHUBOCTb
KOJIJIOUAHBIX CUCTEM.
Komnnounnsie pactBopsl B
MIPUPOJIE U TEXHUKE.

10

16

Hroro 3a
ceMecTp

36

36

72

144

2 CEMECTP

DVIEKTPOXUMHUY
eCKHe CHCTeMbl.

Jexmus 19. OcHOBEI
3IEKTPOXUMHUH.
Bo3umknoBeHne ckadka
MOTeHIIMaIa Ha Mex(a3zHOI
TpaHHIIE MPOBOJHUKOB 1- 0 U
2 - 70 poja. DIEKTPOAHbBIE
cucteMbl. CTaHIapTHBIN
3JEKTPOIHBIN OTEHIIHAIL.
Bonopoanslii 351ekTpo.
YcrpoiicTBo 1 pabota
raJJbBaHM4YECKOI0 DJICMCHTA.

Jlexmusa 20. SIBnenue
TIOJISIPU3AIAN 1
JISTIOJISIpU3aIiid. XUMHUYECKHUE

10

10

16

36




WUCTOYHHKH TOKA.
TeopeTnyeckre OCHOBBI
AJIeKTpOIH3a. SIBIeHHe
MOJIIPU3ALIAN
(mepeHanpsoKeHus ).
Bonopoanoe
nepeHanpshkeHrue. Y paBHeHUE
Tadens.

Jexkmus 21.
IlocnegoBaTenbrHOCTE
3JEKTPOJIHBIX MPOIIECCOB.
3akonbl Papanes. Beixoa mo
TOKy. TexHuueckoe
MIPUMEHEHHE DJICKTPOJIN3A.
DnekTpopaduHUPOBAHUE.
DIEKTPOIKCTPAKIIHS.
l'anbBaHOTEXHHUKA.

Jlexkumus 22.
DNeKTpoXuMHUYECKast
00paboTKa METAJIOB.
AHOJHBIE TONIAPU3ALIMOHHbIE
KpUBbIE. AHOJAMPOBAHHUE.
Tpasnenue.

Jlexknusga 23. TexHomoruu
HarpaBJICHUs
11.03.03KoncTpynpoBanue u
TEXHOJIOTHS

3JEKTPOHHBIX CPEJICTB.
DnekTpopaduHUPOBAHUE.
DNEKTPOIKCTPAKIIUSL.
lNanbBaHOTEXHUKA.

Koppo3us
MeTaJJIOB H
MeTo/AbI
3alIUTHI OT
KOpPPO3HH.

Jexmusi 24. OcCHOBEI
KOppo3uu. XapaKTEepUCTHKA
KOPPO3MOHHBIX IIPOLIECCOB U
UX KJaccuuKamms.
XuMuueckas u
AIEKTPOXUMUYECKAS
Koppo3sus. Jlekuus 25.
DIEeKTpOXUMHUYECKas
koppo3susi. Kopposusi ¢
BOJIOPOJTHOM M KUCIIOPOTHOU
Jenonspusanuen. Metoasl
3aIIUTEI OT
3IEKTPOXUMHUUYECKOU
KOpPpO3HH. 3HAYCHUE JJISI
TEXHOJIOTHI HaNpaBlICHUS
11.03.03KoHcTpynpoBanue u
TEXHOJIOTHS

3JIEKTPOHHBIX CPEJICTB.

16

28




Jlexuus 26. Xumudeckas
KOppo3usi. 3aKOHBI pOCTa
OKCHIHBIX IUICHOK. MeToIbI
3aIIUTHl OT XUMHUYECKOM
KOpPPO3HH.

OcHoBHBbIE
MOJIOKEH U
OpraHuyvecKo
XHMHH.

Jlekums 27. OcobeHHocTu
OPraHUYEeCKUX COCIUHEHUH.
Teopus XUMHUUYECKOTO
CTPOEHUS OPraHUYECKUX
coequnennit A.M. bytnepoga.
THuIbl XUMHYECKOM CBSI3H.
KoBasieHTHas CBS3b.
YrneBoaopo/ibl: ajJKaHbl,
AJIKEHBI, AJIKaJIUCHbI, AJIKUHBI.
IIpupona XuMHUYECKOM CBSI3H.

Jleknms 28. Kinaccudukanuus
Y HOMEHKJIaTypa
OPraHUYeCKUX COCTUHECHUH.
Tunel n3omMepun.
DneKTpOHHBIE YPPEKTHI
3aMECTHUTEIIEH B
OpPTraHUYECKUX COCTUHECHUSIX.
Knaccudukamms
OpPraHUYECKUX PEAKLUUN U UX
MEXaHU3MBI.

Jlekums 29.
ATHIUMKINYECKUE
COEMHEHMS. ApOMAaTHYECKUE
COEJMHEHUS C OJTHUM
OEH30JIbHBIM IPOM.
CrtpoeHne MoJeKyIIbl
6ensona. Homenknarypa u
nzomepus. [IpombinieHHbIE U
1a00paTOPHBIE METO/IbI
nosyyeHus. I'omonoru
6en3omna. Tonyoun.
Opuentupytoiiee 1eHCTBHUE B
OEH30JIbHOM KOJIbIIE.
Ou3nuecKkue U XUMUIECKHe
cBoricTBa. [IpumeHeHue B
MIPOMBIIIICHHOCTH.

Jlexknusa 30.
Kucnopoaconepxariue
anudaruyeckue CoOeTUHEHUS.
[IpencraBnenue o
TUAPOKCHIICOAEPKALUX
HpOI/ISBOJIHI)IX
YIJI€BOJOPO/OB:
OAHOATOMHBIC CHI/IpTI)I,

16

32




dbenomnsl. [Tonstue o
Kap6OHI/IJIbHBIX COCANHCHUAX:
anpaeruapl. KapOoHOBEIE
KHCJIIOTHI.

-

IHoumeps! 1
0JINTOMEpPbI U
UX PUMEHEeHHe
B
NPOMBILVICHHOC
TH.

Jeknus 31. O6mue
CBEJICHUS O TIOJIUMEpax.
Meroas! nony4yeHus
nonumepoB. [Tonumepusanus
U nojukonaeHcauus. ®opma
U CTPYKTYpa MaKpOMOJICKYJI
MIOJIMMEPOB.

Jlexkuus 32.Dusuko-
XUMHUYECKHE CBOMCTBA
nojauMepoB. Bzanmopeiicteue
TIOJIMMEPOB C
pacTBOpUTEISIMU. PacTBOpBI
nonumepos. [IpumeHnenue
nouMepoB. OOIMe TOHATHS
00 onuromepax. Cunres
BBICOKOMOJIEKYJISIPHBIX
COCIUHCHHH.

Jlexkuus 33. [lonumeps! u
OJINTOMEPHI U UX PUMEHEHUE
B PaAMOTEXHUYECKON
MIPOMBIIIIJICHHOCTH.

Jlexknusa 34. OcHOBHEIE
TEXHOJIOTHH, UCTIOIb3YEMbIE
s Hanpasnenus 11.03.03
KonctpynpoBanue u
TEXHOJIOTHS

3JEKTPOHHBIX CPEJICTB.

10

16

34

MeTaaiabl
BBICOKOH
NMPOBOAUMOCTH.

Jexmusa 35.00mue cBoiicTBa
MetaiuioB. CBOMCTBA
METAaJIJIOB BEICOKOM
MIPOBOAMMOCTH (TIOMUHUH,
Meab, cepedpo).

Jlekums 36. [Ipumenenue
METaJUIOB BBICOKOH
IIPOBOAMMOCTHU B
TEXHOJIOTHSIX HalpaBJICHU
11.03.03KoHcTpynpoBanue u
TEXHOJIOTUS

AJIEKTPOHHBIX CPEJICTB.

14

3a cemecTp

36

36

72

144

Hroro 3a roa

72

72

144

288

3aounasi gopma o0yueHust

/11

HaunmMeHoBaHUEe TeMbI

Copaeprkanue pasziena

Jlekig

JIao.
3aH.

CPC

Bcero,
yac




BBenenne. OcCHOBHEIE
3aKOHbI XUMHH.

Jlexnus 1. Beenenue. [peamer u
3aJa4i XUMUH. Posib XuMuu B
CO3JIaHUHU MaTepUATLHO- TEXHIIECKOM
0a3bl cTpaHbl. B3anMOCBA3b XUMHHU C
IpYTHUMHU HayKaMd. 3HaUeHHe
XUMHYECKUX 3HAHUHU JIJISI CTY/ICHTOB
nanpasieHusl 1.03.03KonctpyupoBan
K€ U TEXHOJIOT'Us

3JIEKTPOHHBIX cpeacTB. OCHOBHEIE

3aKOHBI XMMHH.

47

51

Xumuueckas
TepMOIMHAMHUKA,
KHHETHKA H
paBHoBecue. Katamms.

Jleknms 2. DHepreTuka XHMHYECKHX
mpomeccoB. 3akoH lecca u  ero

CIIEJICTBUISL. TepMoxumudeckre
pacyeThl. OHTponusl. 3akoH
bonsmana. DHTPOTTMHHBIN u
SHTANBNUUHBIA (AKTOPBl XUMUYECKUX
peakuui. DHeprus I'uG6ca.
HampasnenHocts XUMHYECKAX

npoueccoB.XMMUYECKasi KUHETHKA U
paBHOBecue.  OCHOBHbBIE  IOHSTHS
XUMHUYECKON KHUHETHKH: CKOpOCTb,
KHHEeTH4Yeckoe ypaBHeHHe. CKopocTh
XUMUYECKOHM TOMOI€HHOU pEaklUHud U
€€ 3aBUCHUMOCTb OT KOHICHTpAallUHu H
TEeMIIepaTypbl. 3aKOH IECHCTBUS Macc.
[IpaBuno Bant-I'odda. Koncranra
CKOpOCTH  peakuuu.  XHMHYECKOE
paBHoBecue. [Ipunnun Jle-llaTense u
€ro CJIeICTBHUS.

47

51

Peaknunonnas
CIOCOOHOCTEL BEIeCTB.

Jlekumua 3. KBaHTOBO - MexaHU4ecKas
MOJIeITb CTPOCHUS aToma.
JBOWCTBEHHBIN XapakTep
MHKPOYACTHL], IOBEJICHUE IEKTPOHA B
atome. YpaBHeHue Jlyn ne bBpoitns.
VYpasuenne lllpenunrepa. KBaHTOBBIE
yhcia W aTOMHble  opOuTanu.
duznueckuit CMBICHT KBaHTOBBIX
yucen. OHEpPreTUYecKue YpOBHU U
moAypoBHH B  artome. IlpuHImm
HauMEHbIIEW  DHEPru,  MPUHIIUII
[Taynu u ero crnencrBus, NPaBUIIO
I'ynpa u  npaswio Kieukockoro.
DNEeKTpOHHAs! CTPYKTypa aTOMOB U €€
CBSI3b C TNEPUOAMYECKOW  CHCTEMOM
anemeHTOB. lleprognueckuii 3akoH U
cuctema  JI.W. MenpgeneeBa u
TIepUOINIECKas cHucTeMa.
3aKOHOMEPHOCTH U3MEHEHHUS aTOMHBIX
pamuycoB 3JEMEHTOB IO TEPUOJaM U
CpyIIIaM. DHepreTU4ecKue

47

51




XapaKTePUCTUKH  aTOMOB:  DHEPTUs
WOHMW3aIlMH, DHEPIrus  CPOJACTBA K
ANICKTPOHY u
3JIEKTPOOTPUIIATEITBHOCTb.
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHUYECKAX  DJIEMEHTOB W HX
COCJIMHEHUI B TEpPHOJNaX W TpyIIax.
3aKOHOMEPHOCTH U3MCHECHHUS
KHCIIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB
W THIPOKCHIOB TIO TIEpUOJaM W
TpyIIaM.

OxkucauTeabHO-
BOCCTAHOBUTEJIbHbIE
peakuun. CpoiicTBa
MeTaJJIOB.

Jexuus 4. OKHCIIHTEIBHO-
BOCCTaHOBUTEIIbLHEIEC CBOICTBA
BemecTB. IlonsTHE O cTEneHn
OKHCJICHHS 3JIEMEHTOB B COCAUHCHUSX.
THIBI OKUCIUTEIIHLHO-
BOCCTAHOBUTENbHBIX PEAKLIMMA.
OKHCIIUTEIN U BOCCTAHOBUTEIIH.
Knaccudukarms pazamaHbx
COCIMHEHHI B 3aBUCUMOCTH OT UX
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHOM
¢dbyaxun. OKACIATEIHHO-
BOCCTaHOBHUTEIbHbBIC CBOWCTBA KUCIIOT.
Bnusinue cpenbl Ha X0
OKHCJIUTEIIbHO-BOCCTAaHOBHUTEIBLHBIX
peaKuuid.

OKHCIHUTETHHO-BOCCTAHOBUTEIILHEIE
peakmun. KonnuecTBeHHas
XapaKTepUCTUKA PeaKIuii. Y paBHEHHE
Hepucra. Metoas! mondopa

KO3 (HUITUSHTOB B YPaBHEHHUSIX
OKHCIIUTEIEHO-BOCCTAHOBUTEIIBHBIX
peaKuuid.

OO01mre cBOMCTBA METAJLIOB.

47

51

DJIeKTPOXUMHYECKHE
CHCTEMBI.

Jleknusa 5. OCHOBBI 3JIEKTPOXUMHH.
Bo3HuKHOBeHHE CKayka IOTEHLHaIa
Ha MeX(a3HOH rpaHHLe MPOBOIHUKOB
1- ro m 2 - ro poma. DIEKTPOIHBIE
cucteMbl. CTaHIapTHBIN 3IEKTPOAHBIN
MoTeHuan. BoJopoaHbIl 3JIE€KTPO/I.
YcrpoiictBo u pabora
raJlbBaHWYECKOr0 3JeMeHTa. SBieHune
MOJIApH3AlMK W JIEHOJSPU3AIINN.
TeopeTnueckue OCHOBBI ANIEKTPOIU3A.
SIBneHue NOJIAPU3ALUI
(mepeHanpsHKeHus). Bonopoamoe
MepeHaIPsKEHUE. YpaBHeHue

47

51




Tadens.IlocnenoBaTenbHOCTD
JNEKTPOIHBIX
®apanes. Boixon 1o Toky.

MPOIIECCOB.  3aKOHBI

Koppo3us MmeTaioB u
MeTOAbI 3AIUTHI OT

KOPPO3HH.

Jlexuus 6. OCHOBBI KOPPO3HHU.
XapaKkTepucTuKa KOPPO3HOHHBIX
MPOIIECCOB U MX KJIACCH(pUKAITHSL.
XUMHYECKast ¥ JICKTPOXUMHIECKAS

KOppO3Hs. DIIEKTPOXUMHUIECKAS 2 2 50 54
koppo3usi. Kopposus ¢ BogopoHoi u
KHCIIOPOTHOM JICTIONSIPU3AIUCH.
Mertoapl 3a1UTHI OT
ANIEKTPOXUMUIECKON KOPPO3HUH.
Hroro 12 12 285 309
5.2. JABOPATOPHBIU TIPAKTUKYM
5.2.1. Ounas ¢popma o0y4eHHsl.
Ne | Ne pasgena nucuuIinHb Tpyno-
1/ HanmeHnoBanue 1a00paTopHBIX paboT €MKOCTb
I (dac)
1 cemecTp
Beenenue. OcHOBHBbIE TexHrKa 6€30MIaCHOCTH.
1. | 3aKOHBI XHMUM. 4
' JIa6. pa6. 1. OnpenencHue
SKBUBAJICHTHOW MacChl METAJIIIA.
Xumnueckasi JIa6. paé. 2. Biusaue ¢pakTopoB Ha
TepMOJIMHAMHKA, CKOPOCTh XUMHUYECKOMN pEaKIH.
KHHETHKA W PABHOBECHE. | X y\geckoe paBHOBECHE.
Karamms. 8
2.
JIao. pao. 3. TepmonHaMUKa XUMAYECKUX
nporieccoB. CpaBHEHHE TEPMHUYECCKON
YCTOMYMBOCTH KapOOHATOB MarHusi, 6apus
U KaJIBIHS.
Peaknunonnas cnocoonocts | JIad. pad. 5.Ctpoenue aToma.
3. | BemecTs. 3aKOHOMEPHOCTH U3MEHEHHUS CBONCTB 8
3JIEMEHTOB U UX COEJMHEHU.
JIa6. pab. 6. BnusHue cpenbl Ha
XapakTep NPOTEKAHUS OKUCIUTEIBHO-
OxucaIuTeILHO- .
BOCCTaHOBUTEIIBLHBIX PEAKITAM.
4. BOCCTAHOBHTEIbHBIE 8
eaknuu. CBolcTBa N
P Jlao. pao. 7. CBoiicTBa METaJIOB.
MeTaJIOB.
OTHOIIIEHHE METAIIOB K BOJIE, IIEeJI04YaM H
KHCIIOTaM.
Xumnueckue cucreMsl. | Jlad. pad. 8.CpoiicTBa pacTBOpOB
5. | PacTBopsl. AJIEKTPOJIUTOB. DJICKTPOIUTHIECKAS 6

JIMCCOITHAAITHSL.




JIa6. pa6. 9. KucioTHO-OCHOBHBIE
CBOMCTBA 3JIEKTPOJIUTOB.

JIao. pao. 10.13mepenue pH pacTBopoB Ha

pH-metpe. ['maponus coneit.

JucnepcHble CUCTEMBI.

Jlao. pao. 11. /lucriepcHoe COCTOSIHHE
BeniecTBa. Komonu sl U KOJUTOUTHEIC
pacTBOpHI

2 cemecTp

DJIeKTPOXUMHYECKHUE
CHCTEMBI.

JIa6. pa6. 12. 'anpBaHUYECKHE IEMEHTHIL.
MenHo-IIMHKOBLINA TaJIbBaHUUESCKUI
DJIEMEHT.

JIa6. pa6. 13. DnekTponu3 BOJHBIX
PacTBOPOB AIEKTPOIUTOB.

JIa6. pab. 14. [TonydeHue raibBaHUYECKUX

HOKPBITHI: HUKEIUPOBAHHUE, IHHKOBAHHUE.
Onpenenenne 3 GEKTUBHOCTH TpoLecca.

JIa6. pa6. 15. Texuuyeckoe mpuMeHEHNE
3JIEKTPOJIM3a B TEXHHKE. TpaBieHue,
HOJIUPOBAHUE, OKCUIUPOBAHHE.

10

Koppo3ust MeTa/u10B U
MeTO/IbI 3aIUTHI 0T
KOPPO3UM.

JIab. pab. 16. DnexTpoxuMudeckas
Koppo3us. KoHTakTHas KOPPO3HSL.
ATtMocdepHas KOppO3Hs.
DIEKTPOXUMHUYECKUE METOIBI 3aIIUTHI OT
KOppO3HH (KaTOHAsI HJICKTPO3AIIUTA 1
NPOTEKTOPHAS 3aINTA).

OcHOBHBIC OJIOKEHUA
OpraHnvyeckoii XuMHuH.

JIao. pao. 17. «KauecTBeHHBIN
DJIEMEHTHBIN aHaIN3 OpPraHu4YCCKUxX
BEIIIECTBY.

JIao. pao. 18. «l[lonyuenue u cBoicTBa
YIJIEBOIOPO/IOB AIKAHBI, AJIKEHBI U
ATKUHBD.

JIa6. pab. 19. [Tonydenue u cBOMCTBA
ApOMAaTHYECKHUX YTIIEBOI0PO/IOB.

JIa6. pa6. 20.Kucnopoaconepxarine
OpPTraHWYECKUE COCTMHEHUSI.

10.

IHosmMeps! 1 0JIMTOMeEPHI H
UX MpUMeHEeHUE B
NPOMBIIVICHHOCTH.

JIa0. pa6. 21.BeicokOMONEKYISpHBIE
oprannyecKuecoenHenrs.Pacno3naBanne
BBICOKOMOJIEKYIISIPHBIX COCTMHECHUH
(mmactmacc ¥ BOJIOKOH).

Jab. pao. 22. Tlonumepsl. [lonyuenue
IIOJINMEPOB, UCTIOIb3YEMBIX B
paJiMOTEXHHUKE.

10

11.

MeTaJjiibl BLICOKOM
MPOBOAUMOCTH.

Jaé6. paéb. 23. CoiicTBa nepexoHbIx d—
METaJLIOB.




BzaumoeiicTBue METaIIOB ¢
HEOKHCIUTCILHBIMU U
KHUCJIOPOJ0COACPKAITUMU KUCIOTAMH.
BzauMoeiicTBre METaIOB BEICOKOM
MIPOBOTUMOCTH C
KHUCJIOPOJOCOACPKAITUMHU KUCIOTAMHU.

5.2. JABOPATOPHbBIN TIPAKTUKYM 5.2.2. 3aounas opma oOydeHusl.

Ne | Ne paznena nucuuIInHb Tpyno-
1/ HanmenoBanue 1abopaTopHbIX paboT €MKOCTb
1| (dac)
1 cemecTp
Beenenue. OcHOBHBbIE TexHrKa 6€30MIaCHOCTH.
1. | 3aKOHBI XHMUH. 2

JIao. pa0. 1. OnpeneneHue 5KBUBAICHTHON
Macchl MeTaJuIa.

Xumuvyeckast JIa6. pa6. 2. BiusHue ¢pakTopoB Ha
TepMOAMHAMMKA, CKOPOCTb XUMHUYECKOH peaKuu.
KMHETHKA W PABHOBECHE. | ¥\ iyyeckoe paBHOBECHE.
Karamm3s. 2
2.
JIao. pao. 3. TepmoauHaMuka
XUMHYeCcKuXnpoueccoB. CpaBHEHUE
TEPMHUUYECKOH yCTONYNBOCTH KapOOHATOB
MarHusi, 0apusi v KaJbLusl.
Peakuunonnas JIa0. pa6. 4. Ctpoenue atoma.
3. | cmocodHOCTH BemecTB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 2
3JIEMEHTOB U UX COECMHEHUN.
2 ceMecTp
Jla6. pa6. 5. 'anpBaHWYECKUE IJIEMEHTHI.
MenHo-IIMHKOBBINA raJibBaHUYECKUI
4. DJIeKTPOXMMHUYEeCKHUe JJIEMEHT. 4

CHCTEMBI.
JIa6. pa6. 6. DnexTpoau3 BOAHBIX

PacTBOPOB AIICKTPOJIUTOB.

Koppo3ust MeTa/s10B 1
PP JIab. pa6. 7. DnekTpoxumMudeckas

koppo3usi. KoHTakTHast KOpPO3Hs.
5. | Koppo3uwu. ATtMmocdepHast KOppo3Hs. 2
SHCKTpOXI/IMI/IquKI/Ie METOABI 3alTUTHI OT
KOppO3uH (KATOJHAS SJIEKTPO3AIHTA 1
MIPOTEKTOPHAS 3aIUTA).

Uroro: 12

METOAbI 3AlIIUTHI OT




6.ITIPUMEPHAATEMATHUKAKYPCOBBIXITPOEKTOB(PABOT)
NKOHTPOJIbHBIXPABOT

B cootBercTBHMM ¢ y4eOHBIM IUIAHOM OCBOCHHE JHUCUUIUIMHBI HE MPEAyCMaTpHBAET
BBITIOJIHEHHE KYPCOBOT'O TpOeKTa (paboThl) WM KOHTPOJIBHOW paboThl MO OYHOU (opme
00y4eHusl.
BcooTeTcTBUNCYYEOHBIMITIIAHOMOCBOCHU AU CITUTIIMHBIHETPEIYCMATPUBAETBBINOIHEHHUEKYPCO
BOroInpoeKkTa (paboThl) 1o 3a04HO (hopMe 00ydeHUs, HO MPEeTyCMaTPUBAET JBE KOHTPOJIbHbIE
paboThI 10 32049HOI popMe 00yUeHHsT B IIEPBOM CEMECTPE.

6.1 KoHTpoJibHbIe 3a1aHus

6.1.1 | BemmonaHeHHe KOHTPOIBHBIX padOT MO BapUAHTAM.

6.1.2 | PaGouas mporpamma auciuIuinHbl ooecrnieuena Gpoumom KMM BXOIHOTO M TEKYIIETO
KOHTPOJISI, TPOMEXKYTOUHOH artectanui. GoH/T BKIIFOYAST MPUMEPHBIC BAPUAHTHI
KOHTPOJIBHBIX PaboT, BOITPOCHI K 3a4eTy U dK3aMeHy. DOH]] OIIEHOYHBIX CPEICTB
MPEJICTABJICH B Y4€OHO-METOINICCKOM KOMITJICKCE JIUCIIUILITNHBI.

6.2 TeMbl KOHTPOJIBbHBIX padoT

1 cemecTp

6.2.1 | OcHOBHBIE 3aKOHBI M KJIACCHI HCOPraHUYCCKUX COG,Z[I/IHCHI/Iﬁ. 3aK0H KBHBAJICHTOB.

6.2.2 | Xumudeckas TepMOJIUHAMHKA

6.2.3 | CKOpOCTb XMMUYECKHX pPEaKLUil U paBHOBECHE.

6.2.4 | CtpoeHue aTOMOB M 3aKOHOMEPHOCTH U3MEHEHHs CBOMCTB DJIEMEHTOB U UX
COeIMHEHUN

6.2.5 | CaoiicTBa pacTBOPOB AJIEKTPOIUTOB

2 cemecTp

6.2.6 | OKHCAUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIHN

6.2.7 | I'anpBaHWUYECKHUE DIIEMEHTHI

6.2.8 | DIEKTPOIN3 DIEKTPOIUTOB

6.2.9 | Koppo3us u 3ammura MeTaiioB

6.2.1 | XuMuueckue CBOIICTBA METAJIOB

6.2.1 | CoiicTBa opranuyeckux coeauneHui. [Tommepsr.




KonTposnbHbI€ 3a1aHus 0 XUMHUHM U BAPUAHTBI UX BBITTOJTHEHUS MpeACcTaBiIeHbl Ha caiite BI'TY:

WWW.VOrstu.ru — obpazoBanue — GakynbTeThl — (PaKyIbTeT PAAUOTEXHUKH U

pPaaIruoO3JICKTPOHUKH —> Katl)ezlpa XUMHHU — I/IH(bOpMaHI/IH AJIs1 3a0YHHUKOB — KOHTPOJIbHBIC

paboTsl 1 1 2 B mepBOM ceMecTpe.

HpI/I IMPOBCACHUHN KOHTPOJBbHBIX MepOHpI/IHTI/Iﬁ Ha J'Ia60paTOpHBIX 3aHATHAX IO OTAC/IbHBIM

temaMm ucnoiaszyercs GOC.

7.1.0nucanue

7.0LlIEHOYHBIE MATEPHAJIBI 1151 IPOBEIEHUS
MPOMEKYTOYHON ATTECTALIMU OBYYAIOLUXCS MO
JTUCLUIIJIMHE

nokasarejel HMKpHUTEPUEB

OLICHMBAHUS KOMIIETEHIMII Ha

PA3JIHYHBIX 3Talmax ux Q)OpMHpOBaHI/IH, OIMMCAHHUEC KA OLICHUBAHUA

7.1.1 JTan TeKkymero KOHTPOJIA

Pe3ynbraThl TEKymero KOHTpOJISI 3HAHMH W MEKCECCHOHHOM  aTTeCTaluu
OLICHUBAIOTCS MO MOCJEAYIOLEH CUCTEME:
«aTTEeCTOBAHY;
«HEATTECTOBAHY.
Komme- ::31?;?:: (:ﬁ;?m’ Kpurepun
TeHuus Cdl))opMﬂl])JOB};HHOCTL OLeHHBAHHST ATTeECcTOBaH HeartTecToBan
KOMIIETCHIIHNH
OIIK-1 3HATh - OCHOBHBIE AKTUBHAA Beinonnenue HesbinonHeHue padboT B CPoK,
3aKOHBI M IOHATHA  |paGoTa Ha paboT B CPOK,  |MPEeIyCMOTPEHHBIN B paboumnx
XUMHH 11a60PATOPHBIX :%eél};cahégiiiHH IIporpaMmax
- CBOMCTBA 3aHATHAX, IIpOrpaMMax
OCHOBHBIX Kjaccop |OTBEIACT HA
HEOPraHUYECKUX U |TEOPETUUECKUE
OpTraHNYCCKUX BOIIPOCEHI Ha
COCIMHEHMUI; 3a49eTe ¢
- 3JICKTPOHHbBIE OLICHKOM H
SK3aMEHE.

CTPYKTYpPBI aTOMOB U
Ha UX OCHOBE
3aKOHOMEPHOCTHU
W3MEHEHHS CBOMCTB
9JIEMEHTOB H
COC/IMHEHMU;

- 0COOECHHOCTH
00pazoBaHMs
XUMHUYECKOH CBI3HU B
BCIIECTBAX;

- OCHOBBI
XUMHYECKOHN
TEPMOJMHAMHKH U
KHHETHKH;

- OCHOBBI
OJICKTPOXUMHUYCCKUX
IIPOIECCOB U



http://www.vorstu.ru/

TEXHOJIOTUH.

ymets - IpuMeHaTh | Pemenue Bemmonnenne  [HeBbimonuenue paboT B CpoK,
paboT B CpOK,  |IPeIyCMOTPEHHBIN B pabodnx
IPEeIyCMOTPEHH |IporpaMmmax

BIi B pabounx

OCHOBHEIE CTaHIAPTHBIX
XAMUYECKUE 3aKOHEI |[TIPUKIIATHBIX

JJI peLICHUsS 3a4a4 110 XMMHH, |rporpamMmax
NpHUKIagHBIX 3a1a4; [YMCHHC

MPOBOJUTH
~[IPUMCHATD CaMOCTOSATELHO
MIpHOOPETCHHBIC S ———
3HAHHUS U3

DKCIIEPUMEHT 110
Ppa3IMYHbIX
pasieno xumuu A | TEMaM
IIPOBEICHUSA JUCHUIIJINHBI.
XAMHUYECKHUX
IIPOLECCOB U
CHHTE3a
XAMUYECKHX
MPOAYKTOB JJISt
PaguO3IEKTPOHHOMN
MIPOMBILUIEHHOCTH.
BIIAseTh ~HABBIKAMU Pemenue Beinonnenue HesbinonHeHue paboT B CPoK,

aboT B CPOK NpeyCMOTPEHHBIH B pabounx
IIPaKTUIECKOIO CTaHTapTHBIX p POX, pbeny P p
MPETYCMOTPEHH |IporpaMmax

MIPUMEHEHUS MPAKTHYECKUX [, 14 oo Goumx
3aKOHOB XMMHUH JUIA |3a51a4 110 XMMHH, |mporpammax
peLICHUS pelaeT
MPaKTUYECKHUX

KOTPOJIBHSE
3a7a4 pu 5
KOHCTPYUPOBaHUU paboTel 1
paaro3IeKTpoHHbIX |TECTOBLIC
CPELCTB; 3a7jaHusd 110
- METOZIAMH pacyeTa |teMam
11apaMeTpoB JUCTIUTLITUHBI,
XUMHUYECKHUX peiaer oHy
IIPOLECCOB UL

M THUIIOBYIO 33/1a4y

TEXHOJIOTHI .
NPOM3BOJICTBA 13 000 TeMbI
paarodIEKTPOHHbIX (AUCIUIIINHBL Ha
CPEACTB. 3a4eTe C

OLICHKOH U

JK3aMEHE.

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI

Pe3ynbTaThl MPOMEXKYTOUYHOTO KOHTPOJSI 3HAHUM OICHUBAIOTCS BO 2
CEMECTpE JIJIsl OYHOUM M 3a09HON(OPMBI 00YUEHUS IO CUCTEME:

COTJIMYHOY;




«XOpPOUIO»;
«YAOBJICTBOPUTCIIBHO»,
«HCYOOBJICTBOPHUTCIIEHO»

7.2 llpumepHbIii MepeyeHb OLEHOYHBIX CPeACTB (THIOBBIE KOHTPOJIbHbIE 3aaHUS
WIH WHbIE MaTepuajibl, HEOOX0AMMBbIE [JIsl OUEHKU 3HAHWH, YMeHMii, HABBIKOB W(WJIN)
ONbITA AeATEILHOCTH)

7.2.111puMepHEbIiinepeYeHb3afaHUHAIANOAT0TOBKUKTECTHPOBAHUIO
1.Tectnol (T), kouTposbubie padotsl (KP) (KoMmbroTepHslit 1 OyMa)XXHbBI BapUaHTHI)

1. BK.T 1- BxoaHoii KOHTPOJIb 3HAHUH 1O XUMHHU (OCTATOUHBIC 3HAHHS U3 IIKOJIHEHOTO
Kypca).

2. KP 1 — KourposbHas padoTa 10 XUMHUYECKOH TEPMOIUHAMUKE.

3. T2 - Xumuueckas KHHETHKA M PaBHOBECHE.

4. T 3 - CrpoeHue aTOMOB.

5. T 4 - CsoiictBa pacTBOpoB. [ 'mapo3 coneii.

6. KP 2 — OxucnutenbHO-BOCCTAHOBUTEIBHBIC PEAKIIHU.

7. TS5 - lanpBaHMYeCKHE IEMEHTHI.

8. T 6 —Dnekrposus.

9. KP 3 — Koppo3sus 1 3amra MeTauioB.

10. KP 4 — O61uue cBoiicTBa METAJLIOB.

1. BK. BxoaHol KOHTpoIb 3HaHUHM 110 XuMuU. Tema «OCHOBHbIE XUMUYECKUE MIOHATHS

U 3AaKOHbI XUMHN.

Bapuanr 1.
Ne TecToBBII BOIpoc Makec.
Oanmn
1. 1) C xakuMm U3 yKa3aHHbIX BemiecTB B3aumoeictByetr NoOs ? (1) 3,0
1) 2) 3) 4) 5)
CIZO Huc CI'O3 H2804
Zn0O OJIHAM U3
YKa3aHHBIX
2. 2) B kakoM ciydae B3auMOIeHCTBHE HE BO3MOXKHO ? (4) 3,0
1) 2) 3) 4) 5)
SiO, + HCI + AlL,O; + Na,O + CuS0O,
KOH Ca(OH), NaOH Sr(OH), +
NaOH
3. 3) C xakuM u3 yKa3aHHBIX BelnecTs B3anmoeiicTeyer HCI ¢ 3,0
oOpa3zoBanueM coiu 1 Bojp! ? (2, 5)
1) 2) 3) 4) 5)
Cl,04 Fe,04 CrO; H,Si0; Nl(OH)




4, 4) C xakuM U3 TIPUBEACHHBIX yTBepxkaeHui Bol He cornmachb ? (2) | 3,0

1) 2) Co Bcemu 3) NaO |4) SiO, |5)
Sr(OH), | yrBepxaenusm | + + 4HCl— NiSO,
+ CO,;—> | u cornacHsl H,SO, — +
—SiCl+ | 2k0oH
—SrCO —>Na,SO, 2H,0 N
04 +
Ni(OH)
2
5. 5) B xakom u3 MpUBEACHHBIX COSANHEHUH CTETIEHb OKUCICHHS 3,0

menu Menbiie +2 ? (1)

1) 2) 3) 4) 5)

CuHSO,4 | (CuOH),SO; | (CuOH)N | IpaBumsHor | Cu,(OH
(OR o orBera HeT | ),COs

[Ipumeuanue: mpaBUIIbHBIE OTBETHI YKa3aHBI B CKOOKaX.
[Monublii KoMIUIEKT oleHOYHBIX cpeacTB T 1 B konuyecTBe 15 BapuaHTOB.

3AJAHUE 1

1) Beipazute B rpaMmax Maccy OAHON MOJEKYJIb AUOKCHIA CEPHI.

1) 2) 3) 5)

1,06*10% 1,06*10% 1*10%3 6,02%102
1,06*10%

2) KaxoMy 13 MpHUBEIEHHBIX OKCHJOB COOTBETCTBYET T'MAPATHOE COEIMHEHNE,
OTHOCSILIIMECS K KJIACCY OCHOBaHMN?

1) 3) 4) 5)
BaO C|203 Nzo Kzo S|02
3) Kakyro KACIIOTY, M3 YnCIIa TIPUBEICHHBIX HEIb3sI TOJIYIUTh B3aUMOJICHCTBHEM OKCHJIA C
BOOM?
1) 2) 3) Bece 4) 5)
i YKa3aHHbIC
HzSO4 HleOg H3PO4 H2803

KHCJIIOTBI MOXXHO
IMOJIYy4YUTh

B3aNMOJIENCTBHE




M OKCHIa C
BOJION

4) B xakoMm city4ae B3aMMOJEUCTBHE BO3MOXKHO?

1) 2) 3) 4) 5) Bo Bcex
yKa3aHHbBIX

BaSO,+NaOH | Ba(OH),+HCI K,CO3+ZnS Ag+CuSO, cryuanx
B3aUMOJICUCTBHE
BO3MOKHO

5) KakoBa cremnensb okuciaenus cepsl B coequnennn Ca(HSO,), ?

1) 2) 3) 4) 5)

-2 +4 +6 [TpaBunbHOT -6
0 OTBETa HET
3AJIAHHUE 2

1) Kakoe u3 yka3zaHHBIX BemiecTB oopasyercs npu B3aumoseiictsun Cl,0,+Ca(OH), ?

n30.)

U(OH)2

1) 2) Hu oo w3 | 3) 4) 5)
YKa3aHHbIX
Ca(ClIO;), H,O NaOH Ca(OH),
2) Kakoe u3 yka3aHHBIX OCHOBaHHI ITOJTy4aeTCs TOJNBKO peakiueidr oomeHa?
1) 2) 3) Hu ogno u3 4) 5)
yYKa3aHHBIX
Ba(OH)Z CU(OH)2 NaOH Ca(OH)g
3) Kakoe 13 yka3aHHbBIX BELIECTB pacTBopsiercs B kuciore HCI ?
1) 2) 3) 4) 5)
Hs;BO; Cu Fe SiO, B
4) B pe3ynpTaTe Kakoi XMMUYECKOW PeaKkMy 00pa3yeTcsl KUCHas COJb?
1) 2) 3) 4) 5)
[IpaBunbHOTO
H2804+N3.OH( OTBETa HET HCI(H36.)+Fe HCI(HQHOCT.)‘FC Ca(OH)2+HQSO4

5) Bribepute npaBUIIbHOE YTBEPKICHHUE.




1) Crenenn 2) CreneHb 3) Crenenb 4) Crenenp 5) Cremnenb
OKHCIICHUS OKHCIICHHUS OKHCIICHHS XJIOpa | OKUCIICHUS OKHCIICHHS a30Ta
aszora B NH; ¢docthopa B B Ca(ClO), dochopa B B Mg(NO3),
paBHO HPO; e paBuo | menbine crenenun | NayP,O- MEHBIIIE CTEIIEHU
CTETeHU CTETICHH OKHCIICHHUS a30Ta OKHCIICHHS XJI0pa
OKHUCJICHUS OKHCJICHMS B HNO;z; na 3 pasHa 5
azota B N;Os; | docthopa B B KCIO;
H3:PO,
3AJIAHUE 3
1) Beibepute He paBUIIBHOE YTBEPKICHHE.
1) Oxcuny 2) Bee 3) IIpu 4) CO;, 5) IIpu
Cl,0s YTBEPIKICHUS B3aUMOJICHCTBUM | MOKHO B3aUMO/ICHCTBUM
COOTBETCTBYET | MPaBUJIBHEI Cr,03 ¢ NaOH MOITyYUTh Mn,O,cH,0
KHCJIOTa oOpasyercs Colb | mpH obpasyercs
HCIO, ¥ BOJa tepmudeckom | HMnO,
pasIoKeHUN
CaCoO;

MeTaluia ¢ BOgou ?

2) Kakoe n3 mpuBeaeHHbix ocHoBaanii HEBO3MOXXHO momy4nTs B3anMonecTBHEM

1)

RbOH

2) Bce
yKa3aHHbBIC
OCHOBaHHS
MOKHO
MIOJTYIHTh
B3aMOJEHCTBHA
€M MeTaJljia C
BOIOU

3)

CuOH

4)

Ca(OH),

5)

KOH

3) Kakas u3 nmpuBe/IeHHBIX CXEM SBIISIETCSI HEBEPHOH ?

1)

H,Si0; —SiO
+H,0

2)

H,SO, — S0;
+H,0

3)

HNO; = N,Os +
H.O

4)

HMnO,— M
n207 + Hgo

5)

HNO; — N,03
+H,0

4) B xakoM W3 MPUBEICHHBIX CIy4aeB 00pazyeTcs colb ?




1)

CaO + NaOH

2) Hu B ogHOM
u3
MPUBEACHHBIX
ClTyJaeB

3)

B,03; + HNO;

4)

AlO; +
KOH

5)

V,05 + HCI

5) B kaxom u3 IpHBEACHHBIX COSAMHEHNH CTEIICHb OKUCIIeHUs (hochopa MeHbIIe +5 ?

1) 2) 3) 4) 5)
HPO, HPO, Ca3(PO4)2 H4P,04 CazP,

3AJJAHUE 4

1) BeibepeTe HEBepHOE YTBEPKICHHE.

1) Ilpu 2) Ilpu 3) Cl,0; - 4) CO — 5) ZnO -

B3aMMOJICWCTB | B3aUMOJEHUCTB | aM{(OTEpHEIi 0e3pa3Mu4Hbl | B3aUMOJICHCTBYET

nu Cl,0; ¢ nu P,O3 ¢ KoO | oxeun H OKHCEI Kak C KUCJIOTOH,

BOJION obpasyercs TaK 1 cO

oOpasyercs COJlb IEJIOYBIO

KHCJIOTa

2) Kakoe u3 yka3aHHBIX OCHOBAaHHI MO>KHO TIOTYYHTh B3aNMOICHCTBUEM METalia C BOAOH

?
1) 2) 3) 4) 5)

Ni(OH), Ba(OH), Fe(OH); Bcee Mn(OH),

yKa3aHHBIC

3) B xakom #3 MpUBEICHHBIX CITy4aeB B3aUMOJIEHCTBHE HEBO3MOKHO ?
1) 2) 3) 4) 5)

Ag + HCI Na,CO; + Bo3MoxHO BO CuO + HNO;3 | Cu(OH), + H,SO,

H,S0O, BCEX CITydasix
4) Kakoi mpoayKT U3 YHCIIa TPUBEACHHBIX MOXKET TOMYYUTRLCS TIPH B3aUMOACHCTBUN
Ba(NO3)2CstO4 ?
1) 2) 3) 4) 5)
BaO SO; HNO; H,O BaSO,

5) B xakom u3 NpUBEACHHBIX COSAMHECHUH CTEIIEHh OKUCICHHS XJIOpa poBHA +5 ?




1)

PCl;

2)

KCIOs

3)

Ca(ClOy),

4)

KCIO,

5)

NH,CI

3AJJAHHE 5

1) YkaxxuTe aToM (MOH), POSIBISIOIINHN TOJIBKO BOCCTAHOBUTEJIbHBIC CBOWCTBA ?

1)

Wo?%

2)

Br-

3)

HF

Fe*

5)

Si

3JIEKTPOHOB ?

2) IIpu kaKko¥ AIIEKTPOHHON CTPYKTYpE aToMa BO3MOYKHA TTOTEPs] MAKCHUMAaJIbHO 5-1

1)

..d%ns?

...d°n&?

3)

.88

4)

Hu pu
OJTHOM M3
YKa3aHHBIX

5)

...s%p8

3) B peakmmu ¢ KaKuM 3JIEMEHTOM KHUCIIOPOJ HE MOKET MPOSBIISITh CBOMCTBA OKUCIUATENS ?

1) 2) 3) 4) 5)
Co Bcemn Br Re F Se
YKa3aHHBIMU
KHCIIOPOJT
pearupyer Kak
OKHCITUTENb
4) Kakoit ko3 pHIIUEHT TOHKEH CTOSITh TIepe B YPaBHEHUH PEAKIIUU
NPOTEKAOUIEH 10 CXeMe:
1) 2) 3) 4) 5)
4 [IpaBuibHOTO 2 8 10
OTBETa HET

5) IIpoTekanue Kakoro U3 yKazaHHBIX MPOLIECCOB HEBO3MOXKHO B HEUTpaJIbHOH cpenie?

1)

MnO, - Mn
O,+0OH -

2)Bce
yKa3aHHBIE
MIPOLIECCHI
MOTYT
MIPOTEKATh B
HENTpaIbHOU
cpeze

3)

AsH; —>AsO , +
H+

4)

NO,—>NO,

5)

MnO,—>MnO, +H"




3AJJAHHUE 6

1) VkaxwuTe 3Ha4eHme d1eKkTporHoro norenmuana Al B cucreme Al /0,01 r-mon/n AP ?

1)

-1,66 B

2)

-1,70 B

3)

-1,62 B

-1,78 B

5)

-3,66 B

2) YKkaxuTe NOH, KOTOPBIIl CMOXKET OKUCITUTH ZN (YCIOBHSI CTAaHAAPTHBIE) ?

1) 2) 3) 4) 5)
+ 3+
H SO% +4e+ | SO 421* +2e + 2H* Al Bce yka3zanHbie
HOHEBI
3H,0
3) Kakoii nporiecc ocyIecTBisieTcs: Ipu paboTe rabBaHNYECKOT0 3JIEMEHTa U3
noayanementoB Cu/CuSO, u Zn/ZnSO,4 ?
1) 2) 3) Zn-smektpon | 4) 5)
3apsoKaeTCS

VBennunBaerc | YMEHbIIACTCS ONIOKHTEIEHO Oxucnsercs VMmenbmmaercs N

s KOHLEHTPALHSA | (oo ma o Cu-anekTpon | KOHIGHTparus Zn
KOHueHTpaIgI;{ ZnS0O, Cu-nextposa

noHoB Cu

MOIJIO IPOU3OUTH

4) OIC snementa Cd/CdSO,//CuSO,/ Cu yBenanunnack. YKaXuTe M0 KAaKHMM IIPUYHHAM 3TO

1)

VYBenuuusaerc

a

KOHIICHTpAITHS
nonos Cd**

2)

E Cd** /Cd°
cTaJl MCHEEC
OTpI/IIIaTeJ]LHbl
M

3)

VYMenniaercsa
KOHLEHTpaLus
C u 2+

4)

Ilo

YKa3aHHbIM

IIPUYAHAM

YBCINYCHUC

OJC

MPOU30UTH

HC MOTI'JIO

5)

2+
E Cu®" /CW° cran
MEHee
ITOJIOKUTCIIbHBIM

5) YkaxxkuTe nporiecc BO3IMOKHBINA MPH AJIEKTPOIH3E YKa3aHHBIX PACTBOPOB (IJIEKTPOIBI

20H

IUIATUHOBBIE)
1) 2) 3) 4) 5)
Hu onun n3 LiClOsnaanone | KCIlOsnaanone | HCIOsHakato FeCl, na xarone
yKa3aHHbBIX e .
MPOIIECCOB He 2H,0 - 2CIO, - Fe”" +2e—>Fe
BO3MOJKEH de —S4H™ + 26— C|20 37 +0 ZHZO +
o, 26 —>H,+




3AJJAHUE 7

1) Mexay MonleKynaMy Kakoro M3 YKa3aHHBIX BEIIECTB BOZMOKHA BOJIOPOIHAS CBSI3b 7

1)

SiH,

2)

NaH

3)

HCI

4)

Mexny
MOJIEKYJIaMH
YKa3aHHBIX
BEIICCTB

5)

BeH,

TONBKO P-P 31ekTpoHHBIX 001aKOB ?

2) B kakom u3 YKa3aHHbIX COCI[I/IHCHI/Iﬁ CUrmMa-CBs3b 06p330BaHa B3aUMHBIM NIEPCKPbIBAHUEM

1)

NH;

2)

IIpaBunbsHOrO
OTBE€TAa HET

3)

CCly

4)

BCl;

5)

PCl;

3) Kakast 3 mpuBeIeHHBIX MOJIEKYJI HMEET JINHEHHOEe CTpoeHue ?

1)

BeCl,

2)Bce
YKa3aHHbBIE
MOJIEKYJIBI
HMEIOT
JINHEHWHOE
CTpOCHHE

3)

SCl,

4)

CO,

5)

4) B xakoii u3 IpuUBEIEHHBIX MOJICKYJI JUTOJIbHBI MOMEHT MOJICKYJIBI OOJIbIE HYIS ?

CH,0O

1) 2) 3) 4) 5)/IMnONBHBII MOMEHT
) ] BCEX MPUBEACHHBIX

SiF, CS; SIS, CaHs MOJIEKYJT PaBeH HYIIS

5) BriOpatb npaBUIbHOE YTBEPKACHHE !

1) 2) 3) 4) 5) OKUCIUTENBEHOE

OxucnurensHo | OxucnurenbHo | OxuciutenbHoe | Oxuciautenb | uucio gpocdopa B P,Os

€ YuCIIo € YUCIIO a30Ta B | YKCIIO YIIIEpo/ia | HOE YHCIIO paBHO

yraepoga B CO | NH; paBno B CH, menbLIe KHUCJIOPOZA B | OKUCIUTEIbHOMY

MEHBIIIE OKHCIIUTENBHO | okucnutenbHoro | F,O paBHO gyrciny docdopa B PHj

OKHCIIUTENBHO | MY YHCITY Yucya yriaepoaa | OKUCIUTENbH

TOo Ymcia yriepona B B CH,O OMY YHCITY

yriepoza B CO, xmopa B Cl,0




3AJJAHME 8

1) B xakoM u3 IpHUBEIEHHBIX COETMHEHHU OTCYTCTBYET IOHOPHO-AKIIEITOPHAS CBS3b 7

3JIEKTPOHOB B

3JIEKTPOHOB B

1) 2) 3) 4)Bo Bcex 5)

YKa3aHHBIX

KBF4 Ca(HS)g COeTMHEHHi AI(CN)3

NH,CL MMeeTcs

JIOHOPHO-

aKIIeIITOpHAs

CBSI3b
2) Kakoe u3 nprBeIeHHBIX YTBEPKIEHUI HEBEPHO ?
1) V atoma 2) 3) V atoma 4) 5) B mosekyie
XJIopa ¢dropa umeercs SCl; cBsizu
UMEIOTCS TPU Bee o/IHa B monexyie 00pa3oBaHbI 3a
HEIIOIeIEHHBI YTBEPIKICHUA HEMOIEIECHHBIX B,O; nmetores cueT
X IIapsl BCPHBI napsel npe Ila-cessn nepekpeiBanus P-

P snexTpoHHBIX

COEIMHEHUH coenunennu HF 000J104€EK
Cl,0
3) B kakoii U3 yKa3aHHBIX MOJIEKYJI HMEET MECTO sp2 rHOpUAM3ANNS SJEKTPOHHBIX 000I0YeK
?
1) 2) 3) 4) 5)
SiH, P,O5 ShH; BH; [paBHIBHOTO

OTBE€Ta HET

4) B kakoii U3 MPUBEJICHHBIX COCIMHEHUI SHEPT S CBSI3M HanOoJIbIas (CM. TaOJIHILy)

1)

SiCl,

2)

CF,

3)

CO,

4)

H.C,

5)

SnC|4

HOMeEpY Ipymnisl ?

5) Kakoii u3 npuBeICHHBIX 3JIEMEHTOB He MPOSABISET B COEINHEHUSIX BAJICHTHOCTh PABHYIO

1)

2)

3)

Cl

4)

Na

5)

Be




3AJJAHME 9

1) Kako#i U3 yka3aHHBIX OKCHIOB B3aUMOJICHCTBYET C KHCIIOTOM ?

COJIb ¥ BOJA

" BOJa

1) 2) 3) 4) 5)
CI'203 CUzo V205 BaO MnOZ
2) BeibepeTe mpaBmiIbHOE YTBEPIKICHUES
1) 2) 3) 4) 5)
CrO; Ca(OH), HCI [TpaBHIBHOTO KOH
B3aMMO/JICHUCTB | B3aUMOJENUCTBY | B3aMMOJIEHCTBYE OTBETa HET B3aHUMO/ICHCTBYE
yet ¢ Cl,0 er ¢ N,O T ¢ Zn(OH),c T ¢ SOsC
obOpa3oBaHneM obpa3oBaHrEeM
COJIM U BOJBI COJIM U BOJBI
3) B kakoM cirydae B3anMoIeiCTBHE HEBO3ZMOXKHO ?
1) 2) 3) 4) 5)
HNO; + Ca0O CrO; + HCI CaCO; + HCI Zn(OH), + HCI Bo3MoXHO BO
BCEX
MIPUBEICHHBIX
cydasix
4)Kakoe yTBEpKIeHUE SBISCTCS HEBEPHBIM 7
1) [Ipu 2) 3) IIpu 4) Ipu 5) Ipu
B3aHMOJICICTB B3aMMOJIEHCTBUM | B3aUMOIECHCTBUUA | B3aUMOIEUCTBUU
nu CuSO, u Bee NaHSO,; u NaOH | (CuOH),SO4 u Ba(OH), u
Cu(OH); YIBEPHACHUA | oGhasyercs conb | HpSO, H,SO,
obpasyercs ABIIFOTCS H BOJa obpasyercs Colb
BEPHBIMU o0pasyercs Cojib

" BOJa

5) B xakom H3 pUBEAECHHBIX COEAMHEHUH CTENEHh OKUCICHHUS MapraHia +6 ?

1)

Ca(HMnO3),

2)

Ca(MnQy),

3)

HzMnO;g

4)

Mn207

5)

KHMnO,




3AJIAHME 10

1) C xakuM M3 yKa3aHHBIX BELIECTB B3auMoeiicTByer FeO ?

1) 2) 3) 4) 5)
KOH H,0O H2804 BaO CUCIZ
2) C kakuM yTBepKaeHHEeM Bbl He cortacHsI ?
1) 2NaOH+ | 2) 2NaOH + 3) FeSO4+ 4) Cu(OH), + 5) Zn0O
C|203—> H2804—) 2NaOH — 2NaOH +NaOH
—2NaClO; + —>Na,SO, + —>Fe(OH), + Peakimus ve uget Peakmus unger
H,O 2H,0 Na,SO,

3) B3zaumopeiicTBHE KaKuX BEIIECTB, U3 YHCIIA IPUBEACHHBIX, MOXKHO MOJIYYUTh KUCIOTY ?

OTBE€Ta HET

1) 2) 3) 4) 5)
CuSO, + ITpaBuIBHOTO SiO, + H,O AgNO; + HCI KOH + SiO,
NaOH OTBETa HET
4) Kakoit u3 yka3zaHHBIX IPOYKTOB 00pasyercs npu B3aumoaeicteuu Ca(OH),C u30biTkOM
H,SO, ?
1) 2) 3) 4) 5)
CaS0O, Ca(HSO,), [TpaBubHOTO (CaOH),S0O, H,O

paBHa +4 ?

5) B kakom u3 MIPUBCACHHBIX COG,I[I/IHeHI/Iﬁ CyMMa OKHCIIUTCIIbHBIX YHUCECJI a30Ta U BOAOPOda

1)

HNO;

2)

NH3;

3)

N2H,4

4)

HNO,

5)

NH,CI

3AJJAHHME 11

1) B kakux u3 IMPUBCACHHBIX CITy4aCB XUMHNYCCKOC B3aHMOHeﬁCTBHC HEBO3MOXHO ?

1)

SEOZ
+H,0

2)

Al,O; + HCI

3)

SOz + H,0

4)

SiO, + KOH

5)

Cl,03 + H,SO,

2) BeiGepute npaBUIIbHOE YTBEPKIICHHE




1) 2) Bce
Sr(OH), YTBEPKICHUS
B3aMMOJICHCTB | HEIPaBUILHBI
yeT ¢
AgCl

3)
Fe(OH)2

B3aUMOJICHCTBYE
TC

H,SO,

4) IIpu
B3aNMOJENCTBUA

CU(O H)zCCOg
oOpasyercst

CuOn H2C03

5) KOH

HE
B3aUMOJICHCTBYET
c

BE(OH)Z

COOTBETCTBYIOIIHUI SJI€MEHT)

3) YkaxxuTe KUCIIOTY, U3 YKCIIa IPUBEACHHBIX, KOTOPOil cooTBeTCcTBYET aHruapua R,03 (R —

1) 2) 3) 4) 5)
H3PO, HNO, HCIO H,SO, HNO;
4) Kakast n3 IpUBEICHHBIX PEaKIMi HEBO3MOXHA B pacTBope ?
1) AgCl+ 2) BaCl, + 3) Fe(OH); + 4)Bce ykazannbie | 5) NaHCO; +
Na,SO, — Al (SO,);—> HCl—> peaxiun NaOH —
—>AQg,S0, + —BaS0O, + —FeCl, + H,0 BO3MOKHBI —Na,CO; + H,0
NaCl AICl;

5) KakoBa cTemeHs OKHCIEHUs a30Ta, Bxoasmiero B coexunenne NH,Cl ?

1) 2)

+3

3)

+5

4)

+4

5) Bonbmie yem B
N.O

Ha Y€ThIPC

3AJJAHUE 12

KJIACCy OCHOBaHHIA?

1) KaKOMy U3 IPUBCACHHBIX OKCUAOB COOTBETCTBYCT I'MAPATHOC COCANHCHHNUEC, OTHOCAIINECS K

1) 2)

BaO

Cl,0s

3)

N203

4)

K0

5)

SiO;

2) B kakoM U3 IpHUBEIEHHBIX CITy4aeB MMPOIYKTHI peaKLUil 3aliCaHbl HETIPaBIIbHO?

1) 2NaOH [2) Ca(OH),

+7n0—> +CO,—>

—Na,Zn0, + - CaCO3 +
H,O H,O

3) CaO+
ClLO;—>

- Ca(C|02)2

4) Cu(OH), +
2HN03 -

—> CU(NO3)2 +
2H,0

5 SiO, +
2NaOH —>

—> Na28i03 + H,0




3) Kakytro kucioTy, U3 4rcia MPUBEACHHBIX HEITb3s MOJYyYUTh B3aUMOJICHCTBHEM KHUCIOTHOTO
OKCHa C BOILOH ?

1) 2) 3) 4) Bee 5)
) YKa3aHHbIE
H,SO, H,SO; H,Si04 KHCIIOTEI MOKHO HPO,
HOJY4YHUTh
B3aMMOJCHCTBHE
M KHCJIOTHOTO
OKCHJa C BOJOH
4) B xakoMm ciy4ae B3aMMOJAEHCTBHE BO3MOKHO ?
1) 2) 3) 4) 5) Bo Bcex
YKa3aHHbIX
BaSO, + Ba(OH), + HCI K,CO; + ZnS Ag + ZnS0O, cryganx
NaOH B3aMMOJCHCTBHE
HEBO3MOKHO
5) KakoBa crenenb okucieHus cepbl B coenuaennn Ca(HSO,), ?
1) 2) 3) 4) 5)
+6 [IpaBunbHOTO +4 -2 -4
OTBETa HET
3AJJAHHE 13
1) Bribepute npaBUiIbHOE YTBEPKICHNE
1) 2) 3) 4) ZnO |5) CuO+
Mn,O- Rb,O 2NaOH —
Bce B3anmozeiicTrye
Bzaumopeiicts | B3zaumopeiicT YTBEPKICHUS T C BOAOHU — Cu(OH), +
yer ¢ yeT ¢ BOJIOM ¢ BEPHBI Na,O
o0Opa3oBaHHeM
HNOs OCHOBaHUS

BOJOMU ?

2) Kakoe u3 yka3aHHBIX OCHOBAaHHI MO>KHO TOJYYHTh B3aMOJIEHCTBUEM OCHOBHOTO OKCHA C

1)

Ca(OH),

2)

Cu(OH),

3)

Mg(OH),

4)

Fe(OH),

5)

Mn(OH),

3) B pe3ynbraTe Kakoi U3 yKa3aHHBIX peakuii 00pa3yercs colib ¥ Boja ?




1)

Zn + H,SO,

2)

Bo Bcex
YKa3aHHBIX
peaKIusIx

3)

Al,O; + HCI

4)

NaCl + H,SO,

5)

Cu(OH), + HNO;

4) B xakoM u3 MpUBEIEHHBIX CIy4aeB 00pazyeTcss OCHOBHAS COJb ?

1) 2) 3) 4) 5)
Be(OH); + | Cu(OH) sy + | KOH + HNO, CuO + H,S0, KOH s + HC
H2S04 (15, H,SO, (u36.)
5) B KakoM W3 MPUBEICHHBIX COSMHEHMUIA CTENEHb OKUCIICHHS a30Ta +3 ?
1) 2) 3) 4) 5)
Cu(NOs), NH; KNO; CazN NH,CI
3AJAHUE 14

KJIaccy KUCNOT ?

1) Kakomy u3 mpuBeIeHHBIX OKCHUOB COOTBETCTBYET THAPATHOE COESAMHEHNE, OTHOCSIINECS K

1)

N2O3

2)

Cs,0

3)

AlL,O3

4)

Hu ognomy u3
YKa3aHHBIX

5)

Crzog

2) Kakoit npoayKT peakiiiuu MOKeT oOpa3oBaThes npu B3aumoeiictsun Al(OH); + KOH ?

BOJIOPOJ

H BOJIa

1) 2) 3) 4) 5)
Al(OH)3;cKOH
K.0 KAIO, Al,O; H.O
He
B3aUMOJICHCTB
eyT
3) BeiOepute HenpaBUIbHOE YTBEPXKACHNE
1) lpn 2) Bee 3) llpun 4) Ilpu 5) lpu
B3aUMOJICHCTB | MPUBEACHHBIC | B3aMMOJEHCTBUM | B3aUMOACHCTBHM | B3aUMOJCHCTBUH
uu Mg .
YTBEPKICHUS KHCJIOTHI U KHCJIOTHI C COJIbHOM KHUCIIOTHI
C KHCIIOTOH MPaBUIIbHBI OCHOBaHUS OCHOBHBIM C COJIBIO
obpazyercst obOpazyercs coJib OKCHIIOM obpazyercst HoBast
COJIb U 1 BOJa o0pa3yercs cob COJIb ¥ KHCIIOTA




4) B pe3ynbTare Kakoi NpUBeIEHHBIX PEaKLUi CoJb He oOpa3yeTcs ?

1)

K+ Cl,

2)

SO, +Na,O

3)

Mg + COZ

4) Bo Bcex
NPUBEICHHBIX

peaxmmsax
o0pa3yercs cob

5)

Fe + HCI

5) B xakoM M3 NpUBEAECHHBIX COEAMHEHUH CTENEHb OKHUCIEHHU XpOMa MEHbIIEe +6 ?

1)

Ca(Cr0,);

2)

CrO;

3)

K,Cr,04

4)

Na,CrO,

5) Bo Bcex
yKa3aHHbBIX
COCTMHEHUSIX
CTEICHb

OKHCIJICHHS XpOMa
+6

3AJAHHUE 15

1) B xakux U3 IpUBEACHHBIX CIIy9aeB XHMUYECKOE B3aNMOICHCTBUE BO3MOXKHO ?

1) 2) 3) 4) 5)
Na,O Hu B onom u3 P,O5; + SiO, K,0 + H,0 Cu,0O + NaOH
+ HCI yKa3aHHbBIX
2) BeiGepute npaBUIIbHOE YTBEPIKIICHHE
1) 2) 3) 4) 5)
Kucnoraocts ]
CI'(OH)g OCHOBAHHS Bce Ba(OH)2 Li,O
5 YTBEPKICHHUS 5
OcHoBHOI onpesensieTcs HeTpaBIIBHET AmdoTepHbIi CootBeTcTBYET
THJIPAKCH]T - THIPAKCHU]L OCHOBaHUE
THIPOKCHITEHBI LiOH
X TPy,
coJiepKaruxcs
B MOJIEKYJIE
3) Kakoii u3 npuBe/IeHHbIX OKCHIOB pearupyetr ¢ H,SO, ?
1) 2) 3) 4) 5)
Nzo CI’03 8203 CuO Mn207

4) B pe3ynbpTare Kakoi NIpuBeIEHHON peakunu oopasyeTcs coib U BoJa ?




1) 2) 3) 4) 5)
Al(OH); + CaO + SO, N,Os + HCI Hu B onaoM u3 Mg + HCI
KOH YKa3aHHBIX
5) B KakoM U3 MPUBEJCHHBIX COCMHCHHUI CTCIICHb OKUCIICHUS DIIEMEHTA +6 ?
1) 2) 3) 4) 5)
AI(NO3); H,Cr,0; V,05 HMnO, HCrO,

2. T 2. Tema «XuMuuyeckass KHHETHKA U paBHoBecue». [Ipumep 3aganuii s
TEeCTUPOBAHUSL.

Bapmuanr 1.
Ne TecToBBIi BOIpoC
1 | 1. Bo ckombKO pa3 YMEHBIIUTCS CKOPOCTh PEAKIIUH, ECITH TEMIIEPaTypy C 35°C moHu3UTH

10 15°Cipu ) = 2,59 (5)

CHZO

1) 25 |2 20 3) 50 4) 2,57 5)
6,25
2 | 2. K yemy nmpuBeieT MOBBIIICHUE TEMIIEPATYPhl B CHCTEME N rasyt3Ho(ras) € 2NH3 a5
, AH<07?(3,4)
1) K ymenpmenwuio | 2) K 3) K ymenpmennio | 4) K 5K
KOHIIeHTpayu N, | YBEIUYEHUIO KOHIICHTPAIIH YBEITUYEHHIO YMEHbIIIe
koHeHTparwu | NH; KOHIIEHTPAIIH HUIO
NH; N, KOHIICHT
parun
H,
3 | 3. Kak usmeHuTcs ckopocth NpAMOi peakiiull  Cyy + COyra5) € 2CO 1) , €CIIH
YBEJIMYUTH JaBJeHHe cMecH B 4 pasa? (2)
1) Ymenbmutes B | 2)YBenuunutcs | 3) YBenuuuTcs B 4)IIpaBuibHOTO 5)
4 paza B 4 paza 16 pa3 OTBETA HET YMeHbII
uTCA B
16 pa3
4 | 4. Kakoe BBIpaK€HHE COOTBETCTBYET KOHCTAHTE PABHOBECHS PEaKIIUH
3Fe(TB) + 4H20(Fa3) <> FE3O4(TB) + 4H2(ra3) ? (3)
1) 2) 3) 4) K Cy, *Crep, 5)
C 4 Cuo *Cr. Ch *
C4 K — H, K - CHZ HO  “F K = H42
K — Ho Ch.o C* Cho
- H,O




5 | 5. Oy (ras) + 2N3 (ra5) > 2N2Oyr05). B cocTOsIHMY paBHOBECHS
Cy, =0.2 mone I 7;C o =8 mons [ 1. Onpenenuts ncxomyio

koHuenTparmio O, . (5)

1) 4 2) 5 [3) 12 |4) 122 5)Hcxon
HBIX

JAaHHBIX
HeaocTrar
OYHO IS
MOJIy4YCH
ns

OTBCTa

[Iprmedanue: npaBUIbHBIC OTBETHI YKa3aHbI B CKOOKaX.
onHbIH KOMILIEKT OleHOYHBIX cpeacTB T 1 B koinyecTBe 14 BApHAHTOB.

Bapuanr 1

1. Bo CKOJBKO pa3 YMEHBIIUTCS CKOPOCTh PEAKLUU HPU OXJIAXKACHUN CHCTEMBI OT 60°C 1o 3

wpu Y =27
1) 30 2) 3 3) 8 4) 2 5) :

2. K yemy npuBeneT noHm:xeHue JaBiaeHus B cucTeMe 3Fe€(y,) + 4H,0 145 <> FE3040s) + 4Hoqas) ?

1) K 2) K ymensmennto 3) K yBenmuuenuto 4)Konmenrpary —5)

YBEITNYEHHIO KoHueHTpauuu Hj KOHLIEHTPALUX usl mapoB BoAbsl PaBHOBect
KOHIIEHTpAIIH H,0 octaerca 0€3 CHUCTEMBI
H, HW3MEHEHUS HapyLIUTC
3. Kak u3MeHHUTCA CKOPOCTb MpPSIMOM peakiuu 2C0O + 0,¢>2C0O, , ecnmu u3MeH

koHneHTparuo CO ¢ 2 1o 6 Monp/1. , a koHneHTpauio O,C 3 1o 1 Monse/1. ?

1) YBemuuutcst B 2)YBenuuurcss B 36 3) VYeemwumrcs B 4) YBenmmuutcs S)YBenud
32 paza pas 10 pa3 B 8 pa3 s B 3 pasza

4. Vka3aTh BbIPa)KE€HHE KOHCTAHThI PABHOBECHS PEAKIMU 2ZNS 1) + 30, (ras) = 2ZN0y,) + 2SO,
?

1) 2) 3) 4) 5)
Cos *Co, Cao *C
« _ Cao*Coo, cd ci  “Terc, o
Cus *Coz K = Tz K =—2=

5. 4NH3(ra3) + 502(ra3) <~ 4 No(ra3) + 6 HZO(m). B cocrosaun paBHOBE



Co, =6mone | n; Cp o =3 mone [ n. Oupenennts NCXONHYIO KOHIEHTPAIHIO

0.

1) 2,5 2) 8,5 3) 35 4) 10,5 5)
12

Bapuant 2

1.CKopoCTh peakil TpH TOBBIIMIEHUN TEeMIIEpaTyphl C 60°C mo 90°C Bospocma B 8

OrnpeaenuTb V.

1) 2,7 2) 240 3) 8 4) 2 5) 0,27

2. K yemy npuBeieT MOBBIIIICHUE JABJICHUS B CHCTEME 2COas) T O3 (ray) € 2C0; (1) ?

1) K 2) 3) K 4) 5) K ymeHbn
YBEJIMYECHUIO KoHnentpamust  yBenuueHUIo Kounnentparus koHuentpaiuu O,
KOHIIEHTpalUU CO;, ocraercs kouueHrpamuu O, ocraercs 0e3

CO, 0Oe3 m3meHenuss O, W3MEHEHUS

3. Kak usmenutcs ckopocTh npsiMoit peakiiud  4NHjpas + 505045 € 4NO(ys) + 6HO)
koHneHTpamuio NH; yBermuuts B 3 pasa, a kornenTparuio O, B 2 pa3a?

1) VBemnuurcs 2)YBenuuutcs — 3) YBenmuuutcs 4) YBenuuutcs B 5) YBenuuuTcs E
B 6 pa3 B 22 paza B 120 pa3 2592 paza pas

4. Kakoe BbIpa)K€HHE COOTBETCTBYET KOHCTaHTE paBHOBECUS PEAKIUH Cpy)+ CO; (ras) €> 2C0 gy

) ) ? oK = S 5 K = Zeee
2 2 C?2 co
Ke_Co  _Ceo,"Co _ Coo o
2
Cc *Cc02 Ceo CCOz
5. 2NOqyy  + O (> 2NOy 1) . B COCTOSIHUM PaBHO!

CN02 — 4 MOJlb /]Z; C02 = 3 MOJlb /]Z' Bprunciuts HadalbHYIO KOHIIEHTP
0O,.

1) 4 2) 1 3) 5 4) 6 5) 9

Bapuanr 3

1. Beraucants 7/ , €CIIM CKOPOCTh PEAKIIUH MPH MOBBIMICHHH TeMmepaTyps! Ha 20°C Bo3pocs

9 pas.

1) 2 2) 0,45 3) 45 4) 3 5

[{a}



2. K yemy npuBesier noHmxeHus AaBieHUs B CUCTEME  Ciyy) + O € 2C0; (ras) ?

1) K 2) K ymensmennto 3) K cMereHuo  4) K 5) K
YBEIIMYCHUIO KoHIleHTparu O,  paBHOBECHUS BJICBO YMCHBIIEHU  COXPaHCHHIO
KOHIICHTpAI[UH 10 KOHIICHTpAI!
0O, KOHIICHTpAaIll M CO,
u CO, HEW3MEHHOM

3. Kak usmenurcs ckopoctb 00patHoii peakiiuu 4NHj a5y + 505043 € 4 NOys) + 6 HoO(ras), €CTIH
YBENUUUTH 00BEM cMecH B 2 pasza?

1) 2) Ymenbumtes B2 3)YMeHnbmures B 576 paz  4) 5)

VYMeHbIIUTCS B pasza VYMeHbIIUTCS  YMEHBIIUTCS
10

80 pa3 B2 paza B 4 paza

4. VYkazathb MaTeMaTH4ecKoe BBIpKEHHE CKOPOCTH PSIMOM peaxnun

3Fe(TB)+4H20(ra3) <~ Fe3o4(TB)+4H2(ra3) 9

1) U:k*cée*c"_‘lzo 2) U = k *C 4 4) 5)
v=k*C,*C,, I H20 y=krc,*Cy, 0=k*C,*Cy

5. Haiitn HavanpHyto KoHUeHTpanuo CO , eclniu paBHOBECHbIE KOHLIEHTPALlUU B CUCTEME

Cl2 (ra5) + CO(ras) €> COCl, (145 paBHEL Co=1,5 Mons/11;  Ceocz=0,5 MOIB/II.

1) 3,5 2) 4 3) 2,5 4) 1,0 5) 2
Bapuanr 4

1. Bo ckompko pa3 yBEAWYHUTCA CKOPOCTh pEAKIMH, €CIH TIOBBICHTH TEMIlEpaTypy Hi

wpu )y =47

1) 4 2) 80 3) 16 4) 8 5)
20*

2. K yemy npuBeneT MOHIKEHUE TEMIIEPATYPHI B CUCTEME

COZ(ra3) + H2(ra3) > Co(ra3) + HZO(ra3) ) AH>07?

1) K 2) K 3) K ymensmiennto 4) K ymeHnbiienuto 35)
YBEJIIMYCHUTO YMEHBIIIEHUIO koHneHtpaiwu H,  konnertparmu CO, yBeIn4e
KOHIICHTPAI[|H KOHIICHTPAI[HH KOHIICHT
CO, CO H.0

3. Kak m3menurcs ckopocth npsamoit peakiimi  Cly (ras) + Haqas) € 2HCI (1) , ecitn 00beM 1
CMECH YMEHBUINTCS BJIBOE?

1) He usmenntcss  2)YBenuuurcss B 3)YMenbmurcs B 4 4) Vpenuuutcs B 2 5)
YMenbi



4 paza pasa paza 2 pasa

4. Yka3aTh BBIPa)KCHNE KOHCTAHTHI PaBHOBECHS peakUU  F&,0; (1) T 3CO (ra3) €> 2F€(1513CO; ras) ?

1) 2) 3) 4) 5)
3 % 3 2 *
_ Ceo CFe203 3 c3 CCOZ *CFe K = 3%Ceo_
3 %2 C K — —co = 3*C
CCOZ CFe K — COZ - C3 C3 *C2 2
C 3 co, Cco Fe,0,
co
5. B cucreme 2N, (5 + Op () <> 2N;O(.;) paBHOBECHbIE KOHLEHTPALUU PpaBHBIL

C02 =8 monw | 1;C N,O — 4 monw [ 1. OnpenenuTs HCXOAHYIO KOHIEHTpanuio O, .
1) 6 2) 12 3) 5 4) 10 5) 14
Bapuanr 5
1. Bo cKOJIBKO pa3 yBEIUYUTCSI CKOPOCTh PEAKLUU IPH MOBBILICHUN TEMIIEPATYPBI C 30°C 10 60
1) 15 2) 150 3) 6 4) 2 9 Hcxo
JAHHBIX HEN0CTal

JJIA TIOJTYYEHHUA OT

2. K yeMy nipuBe/IeT NOBBILIEHUE NABICHUS B CUCTEME  3F€y) + 4H0 a5y <> FE304() + 4Hy

1) K 2) K 3) PaBHoBecue 4) K 5) K ysenuu
CMELLCHHIO CMELEHHUIO CHCTEMBI YBEJIHMYEHUIO  KOHLEHTPALUU
paBHOBeCHS paBHOBecHA coxpaHsercs KOHILIEHTpaly BOAOpoAa
BIIPABO BJIEBO u apos

BOJIBI

3. Kak u3MeHuTCst CKopocTh 00pa3oBaHus yriaekucaoro ra3a mo peakiuud 2CO s + O: (ras) €
(ras)» €CIIM YBEJIMYHUTH KOHLEHTPALUH PEarupyOIIiX BEEeCTB ¢ 2 10 8 MONb/J1. ?

1) Veenmuuurcst 2)YBenmumumrcs  3) YBemuuutcs B 64 4) 5) VYBemumuurcs
B 216 pa3 B 27 pa3 pasa VBenuuutcst  pas
B 20 pa3

4. Kakoe BbIpakeHHE COOTBETCTBYET KOHCTaHTe paBHOBecHs peakuuu 4CUO () <> 2CU;0(ry

(raz) ?

1) 2) K — C 4) £ K - 2*CCu20 *C
ct 2 %9 SF cz, K= 4%C
K :% K = cu,0 K - Qo
C(;uzo .kco2 C4 C:CuO
CuO

5. Haittu ucxomnyio konueHTpaiuio NO, B cucreme 2N02(ra3)(—) 2NOgas) + Oxras)s



PaBHOBECHBIC KOHIICHTPAIIUH PABHBI C02 = 2mons [ 1, CNO = 6.monw [ 7.

1) 10 2) 4 3) 1,3 4) 7,3 5) HcxomHbIX NaHHBIX
HEJI0CTAaTOYHO JUIST
oTBeTa

BapuanTt 6

1.CxopocTh peakiuy yMEHBIIaeTcs B 9 pa3 Npu TOHWKEHHH TEMIepaTypy ¢ 90°C |

OrnpeaenuThb V.
1) 180 2) 3 3) 2 4) 0,45 5) £

2. Kakum 00pa3oM MOXKHO CJIBUHYTh BIIPABO PABHOBECHE CUCTEMBI ( B PacCTBOPE)

3NH,CNS + FeCl, €2 Fe(CNS); + 3NH,CI ?

1) 2) VBenudyenuem  3) 4)  VYBenuyenueM S5) VYmeH
VMeHbIIeHHEM KOHIICHTPAIIMH VYMeHbIIICHHEM — KOHIICHTPAIHH KOHIICHTP:
KOHIICHTpAI[UH NH,CI kounentparuu  FeClg NH,CI
FeCl, NH,CNS

3. Kak W3MEHHUTCS CKOPOCTh PEAKIIHH COpas) + Cly ruy) <> cocl, (ras) » €CIH 00BEM

YBEJIUYUTH B 4 paza?

1) VYwmenpmmrcs 2)YBemuuutcs B 4 3) He 4) VYBeamuutcs B 5) YMmeHt
B 4 paza paza U3MEHUTCS 16 pa3 16 pa3
4. VYka3atb MaTeMAaTHYECKOE BBIpaXXKCHHE CKOPOCTH PSAMOM

ZznS(TB)+302(ra3)=22nO(TB)+2802(1—33)?
1) 2) v=k*Cpg *3*C, D v=k*Ch g p=k=*CE 5 v=k?
2

_l*C2 *xr3
v=k*Cs *Cq,

5. 2H,0 ) € 2H; (ras) + O, (ras) : B COCTOSIHHU pa

C H, = 10 moaw / x; CHZO =1 monb [ /1. Berauciuts HadaabHYO KOHIGHTPALMIO

1) 10 2) 1,7 3) 9 4) 11 5) v
JaHHBIX
HEI0CTaTC
MOJTyYEHU:
Bapuanr 7

1. BO CKONBKO Pa3 YMEHBIIUTCS CKOPOCTh PEAKIMH TIPH MOHIKEHHH Temmepatypsl or 120°C

ecm ) = 3?



1) 2) 8l 3) 12 4) 64 5) 120
24

2. K yemy npuBeet nosbinieHne Temiepatypsl B cucreMe  PClsy <> PCls(as) + Clygasy, AH >07?

1) K 2) K 3) K cmemenuro 4) K %) K YMEHBIIEHHIO
VBEITUUCHUIO  YBEJIHMYCHHIO paBHOBECHS CMEILIEHHUIO koHueHTparuu PClg
KOHIICHTpAIlM KOHIICHTpPAIlMK  BIIPaBO paBHOBECHS

u Cl, PCls BIIEBO

3. Kak u3MEHHUTCSI CKOPOCTh MIPSMO peaKITiu N (ras)t3H2(rasy € 2NHsra5) , €CITH yBETHUHTD TaBIICHNUE

cMecH B 3 paza?

1) 2)VBemuunrcs  3) He msmenurcs  4) 5) Hcxomasix JAHHBIX
VBenuuurcst B 3 pasa VBEIMYHUTCS ~ HEJOCTATOYHO IS IOJTydYEHHS
B 9 pa3 B 81 pa3 OTBETa

4.Yka3aTh BbIpaKCHUE KOHCTAHTHI paBHOBECHs peakiul  Fe30,4m+ Hy (ras) <> 3FeO0 s + H20 ra) -

1) 2) CHz 4) K = CHizo 5) K = 3*CHZO*CFeO
K = Cy, *Creo, K = Cio *Clieo 3) K= C Cu, - CHZ*CF%OA
CHZO*CieO CH2 *CFe304 HZO

5. 4HCl145) + Oz € 2H0a5) + 2Cl; (ra5). PaBHOBECHE YCTaHOBIIIOCH TP CIICAYFOIINX KOHIICHTPALHSX

: COz =9 monw I 1, CHZO = CCI2 =16moaw / 2.

Omnpenenuts Ha4aIbHYO KOHIEHTpaIHo O, .

1) 8 2 17 3) 1 4 29 5) 49
Bapuant 8

1. Cxopocts peaxiuu npu oxnaxaerun ¢ 60°C 10 40°C ymensimach B 4 pasa.
Onpenennuts Y .

1) 42 2) 0,2 3) 4 4) 5)
80

2. K yemy npuBeer noHmwkenue 1aBieHus B CUCTEME  2H,0 a5 +2Cloras) €> 4HCl 1)+ O (ra5)?

1) K 2)K ymenpmenno 3) K coxpaHeHuio 4) K 5)

YMEHBIICHUIO KOJIMYeCTBa koHueHTpauu Cl, CMEILIEHH CMEIIEeH

KOHIICHTpAIHH obpazyromierocs 10 paBHOBE

Cl, HCI paBHOBEC  BJICBO
ust

BIIPaBO



3. Kak u3menutcsa ckopoctb npsiMoit peaku  NapS;050) + HaSO40 = NaSOupe + HoSO5(, +

s (1s) B pE3yNbTaTe pa30aBieHUsl pacTBOPA BTpoe?

1) VYwmenpmmtcs 2) He uzmenurcs 3) YmMensbmures B 9 pas 4) 5)

B 6 pa3 YMenpm1  YBenIuuuTCs
urcss B 3 B3 pasa
pasza

4. Yxa3aTh BbIpaXXCHUE KOHCTAHThI paBHOBecUs peakiu 6Fe;05 (1) <> 4F€30405) + Oxras) ?

1) 2) . Cho Y 5)
P R A (- CoCes
T 4*C.*C K= 0, Fes0, K =C s
0, Fe;0, 6 * C Fe,0, 02 Fe,0,
5. 0, (ras) + 2NO o) <> 2NO, (ras)- B COCTOSTHUH paBHOBECHS

Cro, =9 mone l 1;C\o =2 mons [ 2. Onpenenuts HauanbHyIo KOHUEHTPALIMIO
NO.

1) 7 2) 11 3) 15,5 4) 9 5)UcxoaHbIx
JTAHHBIX
HEJOCTaTOYH
0 TS
HOTyYeHHS
oTBeTa

Bapuant 9

0
1. Bo ckonbko pa3 YMEHBIINTCSA CKOPOCTh PEAaKLIMU MpPH MOHMWKEHNH TemnepaTypsl Ha 30°C,

y =47

1) 8l 2 4 3) 12 4) 64 5)
120

2. Kak W3MEHHWTCS KOHILEHTpAIMU YYacCTKOB pEaKLHH, €CIM YBEIWYUTh KOHIIEHTpamuio (

cucteMe CO; (ra5) + Hy (ras) < CO(ras) + HoOras) ?

1) 2)  VYwmenpmmurcs 3) Yeemmunrcs  4) YMeHnbmutes  5)
VYBenuunurcss  koHueHTpauus CO, koHueHTpauus H, KoHLeHTpauus H, IIpaBum
KOHIICHTpAIH 0 OTBET:
A C02

3. Kak u3MeHATCS CKOPOCTh IPAMON peakuuu H> (ras) + Clagasy €>2HCl4s) , €crin naBs

ra30BOW CMECH YMEHBIIUTH BTpoe?

1) 2) YMmenbmmmtcs B3 3) Ymenbmmrcs B 6 4) He usmenurcs 5)
[IpaBuibHOT  paza pa3 YMenbi
0 OTBETa HET B 9 pa3



4. Yka3aTh BelpaxKeHUE KOHCTaHThl paBHOBecus peakid 2Fe(OH); (1) ¢> F€,03 (15)+3H20 a5y ?

2
1) 2) K = Crelom), 3) K = CE'ZO 4) 5)
C3 xC CFe203 *Cazo 1
K =
K = M Cio
CFe(OH)3 K :3*CH2C
5. B cucreMe O; a5y + 2Ny (a5 €¢>  2N20(ps) PaBHOBECHBIC KOHIICHTPAIlUM PaBHBI
Cun, =9 monse/ 2;C o =4 mone / .

Onpenenuts NCXOIHYIO KOHIIEHTparwio N, .

1) 4 2 5 3) 13 4) 15 5) 17
Bapuanrt 10

1. Bo ckompko pa3 BO3pacTeT CKOPOCTh pEaKUWU IpHU TOBBIIIEHUM TeMIepaTtypbl Ha |

npu ) = 27

1) 20 2) 3) 40 4) 210 5) 200
1000

2. KakuM m3MeHeHHeM KOHIEHTpAaIMil y4acTKOB PEaKIMH MOXKHO CIBHUHYTH BJIEBO PaBHO!

CHUCTEMBbI 3NH4CNS()K) + FeC|3()K) H Fe(CNS)3 () + 3N H4C| (oK) ?

1) IlpaBuiabHOrO 2) 3) 4) YwMmenblieHuto  5)  YBenuue

OTBETA HET VYBenuuenue  YBenuueHueM — KoHieHTtparuu FeCls KOHIICHTPAIHE
M KOHIIEHTPAIH FeCl,
konnentparmm  NH,;CNS

3. Kak MU3MEHHTCSI CKOPOCTh HPSIMOM peakiiuu CaOy) + COxras) €> CaCOs(pyyy IpH yBETH®

JIaBIIEHUS BABOE?

1) VYwmenpmmrcs 2)YBemuuurc 3) He 4) VYBenuuurtca B4 pasza 5) YMEHBIINT
B 2 pa3za g B 2 pasza U3MEHUTCS paza
4. Kaxoe BBIpAaXKEHHE COOTBETCTBYET KOHCTaHTe paBHOBeCHS pee

FES(TB) + 2CUSO4 (18) <> CUZO(TB) + FEO(TB) + 3802 (ras) ?

1) 2) 3) 4) 5)
K :C(:uzo*csoz*cpeo chcé“féi*cfcsa 3 «
CéusoA *Chres ) | | K= C802 1 K=3 Csoz
K=—
SO,

5. ANH3 (ra5) + 502 (ras) €> 4NOqs) + 6HO (5. Bbluncaurs HauanbHyro KoHueHTpanuoo NHj ,



PaBHOBECHBIC KOHIEHTpAlMK paBHbl: C,, = 8 mone / 21;C o =5 mons / a.

1) 18 2) 3) 12 4) 11,25 5) 13
19,25

Bapuanr 11
0
1. Bo ckospKO pa3 yBETUUUTCS CKOPOCTh PEaKIMK MPHU MOBBIIEHUU TeMiepatypsl oT 180°C )

ecm ) = 3?

1) 6 2) 9 3) 3% 4)  b5) 3
8

2. K xakomMy W3MEHEHWIO KOHIICHTpAaIMi BEIIeCTB IMPHBEAET MOBBIINICHWE TEMIIEPaTyphl B
2COras) 02 (ra5) €2 2C0; (13 , AH<O07?

K ymensmennto 2) K yemmuenmto 3) K yBemmuenmio 4) K ymensmenuto 5)

KoHUeHTpauuu O,  koHueHtpauuu O,  koHueHTpauuu CO, koHueHTpauuu CO  y»
UK
KC
1y
3. Kak u3MeHHUTCSI CKOPOCTh MPSIMOM peaKIuu 3H> (ras) + Nograsy € 2NHspq5), €CITH KOHLIEHT]

YBEJIMYUTH B 2 pa3a?

1) VBenuuurcst B 8 2)  IlpaBuimbHoro 3) VYBenuuutcs B2 paza  4) YBenuuurcst B 9 5)
pa3 OTBETa HET pas Vi
a1

4. Kaxoe BBIPAKECHHE COOTBETCTBYET KOHCTaHTE paBHOBECUS
2CUO(TB) + CO, (ras) + HQO()K) (—)CU(OH)ch3 (t8) ?

1) K = Cé,n *Cco2 *CH20 2) K _ 1 3) K = CCu(OH)2C03 4) 5)
Couomy,co, o *CH o Ch,0 *Cco, *Céuo
2 2

5 4HCl (4 + 20 (uy¢> 2HOpa) + 2Cl; (ay). PaBHOBeCHBIC KOHIEHTpaIHUI

Cuha =8 mone/ 2;C o =Cq, =16 mons/ 2. Omnpenenursb He

koHmenTparmo HCl .

1) 32 2) 28 3) 48 4 TlpaBUIBHOTO OTBETA HET 5)

BapuanT 12

0
1. Bo ckoabko Ppa3 YBCIUYHUTCA CKOPOCTb PCAKIUHN IPU HOBBIILICHUNU TEMIICPATYpPhl OT 30°C P

ecn Y = 3?



)Ucxomupix  2) 12 3) 3% 4) 81 5) 61
JaHHBIX

HEIO0CTAaTOYH

o I

MOTYYCHHUS

OTBETa

2. K KakoMy HM3MEHEHHIO KOHIIEHTPALMI BELIECTB NPHUBEIET MOBBINIEHHE TEMIIEPATYPhl B CHUCTEME
CO; (ras) T Ha (ras) €> CO (145 + H,0-Q, Q<0, AH >07?

DK 2) K yBenmuenntio  3) K cmemenuro 4) K 95) K
yBenuueHnio  KouneHrpanun CO PaBHOBECHS BICBO  YBEIHUUCHHIO YMEHBIIICHUIO
KOHIICHTpAIH KOHIICHTPAIIUH KOHIICHTPALIUH
nu C02 H2 CO

3. Kak u3MEHHTCS CKOPOCTh MPSIMON PeaKIiu CO (1a5) + Clyas) > COClyrgs), €CIM yBETUUUTH

kounenTparmio CO ¢ 3 1o 12 mois/i1, a kornenTpanuto Clyc 2 10 6 Moip/n?

1) 2) Yeenuuurcs B 72 paza 3) VBenuuutcs B 4) YBenuuuTcs B 5)
YBenuuutcs 3,6 paza 36 pa3 YMeHbIIUTCA B
B 12 pa3 12 pa3

4. Kakoe BbIpa)KeHHE COOTBETCTBYET KOHCTaHTe paBHOBecUs peakut 2Fe0 ) <> 2F€ (1) + O; (ras) ?

1) 2) 3) 4) 5)
2 % 2 — 1

K _Cre"Co, 2C°2 K :7(330 - K=F, K B K= C02
Creo Co2 Cr 2

5. B cucreme 2H; () + O (ay$> 2H;0¢.) , paBHOBECHBIE KOHLEHTPALMM PaBHbI

Co, =5 mone/ 2;C o =4 mone/ 2.

Brraucnuts ucxonHyto KoHreHTparuio O, .

1) 2 2 3 3) 6 4  5) 11

Bapuanrt 13
0
1. Bo ckonpko pa3 yBEIMUYUTCS CKOPOCTh peaklWU MpU MOBBILIEHWHM Temreparypsl Ha 10°(

y =37

1) 10° 2)ACXOAHBIX  JTAaHHBIX 3) 3% 4) 30 5)
HEJJ0CTaTOYHO TSI 3
MOJTy9IEHHs OTBETA

2. K uemy npusezet yBenudeHune koHueHTpanun NH; B cucteme  3Hj (ras) + Nogras) € 2NH3 )

1) K CMEIeHUI0 2) K cMereHuo  3) K 4) K 5)
YMEHBITICHUIO YMEHBITICHUIO VB



paBHOBECHS BIIPaBO paBHOBECHSI BIICBO KOHIICHTpaITuu KOHIICHTpaITu! HUIO
N, H, KOHIIEHT
paunu H,

3. Kak n3menurcsa ckopoctb 00patHO# peakiuud 2NOgasy + Onrasy <> 2NO; (143 , €CITH yMEHBIINTB
JaBieHue cmecu B 4 paza?

1) He m3menutcs 2) VYwmensmmrcs B 4 3)VYMmenbmmrcs B 4) YMeHpmHTCA D)
pasa 16 pa3 B 8 pa3 YBenuau
Tcs B 4
paza
4. Ykazarp MaTeMaTH4YeCKOe BBIp2KEHHE CKOPOCTH TpsIMOH peaknuu

3FeS(TB)+2CUSO4(TB) <> CUzo(TB)+FeO(TB)+3SOZ(Fa3) ?

1) 0=K*Crp*Cpyo*3*Cy,  2) 3) 4) 5)
U= k*CFeS *Céu504 D = k*3*CSOZ U:k*CFeO*CCuZO*Csso2 U=k*C§OZ

5. H; (ras) + CO; (ras) € H2O 145y FCOyras). B cocTostnum paBHOBecuss Ceo ) =2 monn/i1; Cy ) o=4 Moub/m.

Ornpeaenuts UCXOaHYI0 KoHIIeHTpanu CO;.

1) 6 2) 4 3) 2 4) 8 5)
10

Bapuanr 14

0
1. Bo CkoIbKO pa3 yMEHBIIUTHCS CKOPOCTh pEakLUUU MPH OXJIAXIEHUU cucteMbl ¢ 60°C n

mpu ) =27

1) 30 2) 3 3) 8 4) 2 5)
2. K uemy npuBeieT MOHMKEHIE TEMIIEPATyPhl B CHCTEME Noast3Horasy € 2NH3s)  , A
1) K ymensmiennto 2) K yBenmuuenuto 3) K 4) K yBemuuenuto 5)
KOHIICHTpaIu N,  KOHIICHTpal|H YMCHBILICHUIO KOHIIEHTpaIuu Ny YMEHb
NH; KOHIICHTPAIIH 0
NH; KOHIIE
u H2

3. Kak m3menutcs ckopocts npsiMoi peakiuu  4NHs a5 + 50, (a5 €> 4NO(y + 6H201
YBENHMYUTH 00BEM cMecH B 2 pasza?

1) Ymenpmmtcs B 2) YMeHbmmresa B2 3) VYwmensmmres 4) Ymenpmmtes B 2° 5)

80 pa3 pasa B 567 pa3 pasa YMeH1
B 4 pa
4. Kakoe BEIpXKCHUE COOTBETCTBYET KOHCTaHTe paBHOBecHS p

3F€(m) t4H20 ras) € FE304(1m) +4H 1 ras) ?



1)

«_ CiC
CFe304 *

5. 0,

(raz)

+

2N,

(raz) <~

4
H2

4

H,O

2 NZO(ra3) .

4)

_ CFe304 *4*CH2
4*C:HZO *B*CFE

B

COCTOSHHNHU

5)
4C,,
4*C,

paBHOBECHS

C02 =8 monw [ 1;C N,O — 4 monwe | 21. Onpenenuts nexomyo KormerTpamio O .

1) 6

2)

12

3)

4) 10

4. T. 5. Tema: «'anbBaHHYecKHE 3JIeMeHThb». [IpuMep 3ananHmii i TECTUPOBAHMS

5) 14

BIIEKTPOA

Bapuanr 1
Ne| TectoBblil Bonpoc Make.
Oamn
3
Ykaxure
BEITMYMHY
1eKTPOAHOTO | 0,26 B| +0,34B | +0,28B | +0,4B |lIpaBuisHoro
IIOTECHIIMAalIa OTBETA HET
Meau Ha
rpaHuile
Cu’lCu®, ecm
Cc,’"=0,01
Mons/n. (3)
3
1 2
4
3
Bri6epute 3apsia Ni- |B mporecce
MIPaBUIHLHOE ) AIEKTPOIa|paboThI )
yI-BEpXKIEHHE Nis |y 0,001M |snemenTa Hpaswmen (Ni s 0,001 M
otrocurensio |01 M pacTtBope |koHmenTpamu|P™* pactsope
rajlbBaHM4YECK paC_TBOP NiSO, a NiSO, y YTBUePWle NiSO,— anon
oro snemenra | N1SO4 |nonosure [anoxa HHUHA HET
Ni[NiSO,[INiS |~ ¥4TON |nen YBEIMYUBAET
O4|Ni OTHOCHUTE |cs
JIBHO
0,001 M0,01 yroro
M




(6, 8)

7 10
6 8
9
Kaxkoi
Tporecc
HIMEET MECTo Ha Ha Ha xatone: |Ha anone: |Ha anone:
TipH paGoTe a”Hoje: |Karoje: JH,0+ 26 = |2l 25 |Fe— 28— Fe?*
TIbBAHMYECK (SN— 28 |Fa?t 405 = H,+20H |=Cl,
Oro 3JIEMEHTa, |= §n?* Fe
COCTaBJICHHOT
ou3
TIOJTy3JIEMEHTO
B: 13
Sn|SnCl, u
Fe|FeCl,?(15)
15
14
11 12
€ €
e e '
Kakas u3 e e | S —
MPUBEAEHHBIX <
exen <+——  1Sn|SnSO,| |SN|SNSO4||H,S
MIPABHITBHO Sn|SnS |Sn|SnSQO,| |[H2SO4|Cu|O,4|Cu, H,
OTpaXkkaer O4”H28 |HQSO4|CU , Hz
MEXaHH3M OuCu, | H. Sn|SnSOy||H, <
paboThI enu H, <+—S0,|Cu, H,
rajlbBaHM4YEeCK ).
Or'0 DJIEMEHTA: ). SO4
24 s PO 20
SN|SnSO,||H,S Cu
OJCu, H,?  |H* 19
(19)
18
17

16




5 3
Kaxkoe 1C
YTBEPXKICHUE 3JEMEHTa
MPaBUIHHO SaC BO3pacTaer
OTHOCHUTEILHO ZHGMGHT SJIC =E° npu DIC = E° [DJIC = EOFe2+|Fe
9J1C o BBEJICHUU Zeu— El-Eooc
3JIEMCHTA! BBIMHCITL |28 lo 2,qu aHHMOHOB Ou 21 ' v
sior 3 |~ E°Fe” IFe Cr,0% B Fe |Fe
Fe|FeSO4||H2S |dhopmymn pacTsop
0O4Cu, H,? bl H,S0,
(22, 23) Hepuer
a 25
22 24
23
21
IIpumeyaHue: npaBUJIbHbIE OTBEThI YKA3aHbI B CKOOKAX.
[MonHbIi KOMIUIEKT OleHOYHBIX cpeacTB T 5 B ko1uvecTBe 13 BapHAHTOB.
Bapuanr 1
Vxaxure
BEITUYUHY
3JIEKTPOTHOTO
IOTEHIIMAIa Ha
rpasmIe - 1,66 B -1,70B -1,62B -1,78B | -3,66 B
AP|AP | ecin
Ca*=0,01 Mo/ | 1 2 3 4 5
Bei6epure Cu-asektpon Ni-
TIpaBHIILHOC _ 3apsIKEH _ NEKTPO
YTBEpKJIECHUE Ni — anozx OTPHIATENbH NI — I Ha
OTHOCHTEIBLHO o OKHCIISIETCS sapsiKe KaToje
rajlbBaHHYECKOTO oTHOCHTensH | TPH pabore - BOCCTaH
3JIeMEHTa o Ni 3JEMEeHTa omosxu | @B
Ni|NiSO4||H,SO,| 371eKTpoJIa tenpro | TTHBACTC
Cu, H, 6 otHocu | 1 HgH
! 8 TEJIBHO Cu
Cu
3IEKTPO
Ja 10




«—F
Kaxoit nporiecc He B obnactu
OCYIIECTBIISIETCS aHoja
npH pabore Ha karope: VBeMIHBaET B snemenre: Ha Ha
PT a”Hoze: | Katoje:
TaJIbBAaHUYECKOI'O Cu“+2e =Cu csa 7n° +Cu* =
JIIEMEHTA, KOZHL[SengauH cu® +Zn?* Zn-28 | 2H,0+2
COCTaBJICHHOT'O U3 s ZnSO, 720 |e=H,+
MOJTy3JIEMEHTOB : 20H
Cu|CuSO, u 1
Zn|ZnSO,?
12 13
14
15
e e e ) )
Kaxkas u3 — ¢ ¢
MPUBEAEHHBIX >
«— «— «—r
CXEM MPaBHIBHO Co|CoCly||CuCl | Co|CaoCl,||Cu | Co|CoCly||CuCl
oTpakaet 2|Cu Cl, |Cu 2|Cu Co|CoC | Co|CoCI
MEXaHU3M PabOThI [o|CuCl | ,||CuCly]
I[ENH TaIbBaHU- »|Cu Cu
YECKOT0 AJICMEHTA! cu?
—..
Co|CoCly||CuClyC B -
U Cl Co
18 cr cr
16 17
19 20
OJIC snemeHTa:
YMeHbIInIach
Cd|CdSO,||H.SO,| Ecd2+|cd cTan YMeHpmIac [orenn | Ymenn
KOHIIEHTPAIU
Cu, H; MeHee b 2+ | Ma IIHJIACh
katroHoB Cu
OTpUIIATEIbHBI | KOHIICHTPAIH Karoja | moJspu-
yBEIMHHIACE, M 1 KATHOHOB cran 3arus
YKaXHTe, 110 Ccd* menee | Cu-
KakOH MpUIHHE TIOJIOKH | AJIEKTPO
3TO MOTJIO 23 S na
npouzonTu?

21




22

24 25
BapuanT 2
Vkaxxure 3HaUCHHE -0,184 B
AIIEKT-POTHOTO
MOTEHIMANa Ha IlpasumsHoro
2+ OTBETa HET
rpainue Pb|Pb*", ecm | 0,068 B _1126B
Cpp” = 0,1 Mouns/n
3
1 2 4
3apsan Ag
AIIEKTPOJA B
BBI6CpI/ITe 0.001 M
MPaBUIILHOE YT- Ag 0,001 | PACTBODE Ags 0,001 M o paore
BEPXKJICHUC M ’ AgNO; Goree pacTBope N
OTHOCHUTEIFHO HONOKUTENCH | AGNO.— kaTo
AIThBAHIUECKOIO pactBope gNGO3 it KOHIICHTpAIIUS
AgNO; - M0 CPaBHEHUIO AgNO,
JJIEMEHTA!
C Ipyrum
aHoJ
AgIAGNOS|AgNOs|Ag HISKIPOON y raona
YBEIINYNBACTCS
0,001 M0,01 M
7
9
6 8
Kaxoit mporiecc
MPOUCXONT TIPH
pabore Ha anope: | B anemenre: Hakarone: Ha anoge:
TaJIbBAHUYECKOI'O 2H,0 —4e Mg + Zn2+ — 2H,0 + 28 = H, Zn_ 26 = Zn2+
3JIEMEHTa, =0, +4H" Mg + Zn +20H"
COCTaBIIEHHOTO U3
MOJTY?JIEMEHTOB !
Mg|MgSQO,4 u
Zn|ZnSO,? 14
1 12 13
€ € € €




Kaxkas u3 — — E— >
IPUBEAEHHBIX CXEM o o o o ]
MPABHJIBHO OTPAKAET Ni|NiCl,||C | Ni|NiCly||[CuCl, | Ni|NiCl,||CuCl,|C [ Ni|NiCl,||CuCl, | Ni|NICl,|
MEXaHHU3M PabOThI uCl|Cu ICu u ICu Clo|Cu
e —
— «—
raJIbBAaHUYECKOTO
NEMEHTa: cr - — cu® Cu
Ni|NiCl||CuCl,|Cu? ClI ClI
16 20
17 18 19
QC
YBEITHYNBACTCS
Kaxoe yTBepxaeHue TIpH CMeITeHuH OJ1C ne 3aBuCUT
MPABHIIEHO B [OTeHIHATa OT KOHIICHTPAIIH _
otHOCcHTENbHO DJIC SHC= Cd- karnoros Al®* IlpasuibHbIX SAC=
EOA|3+|A| — SJICKTpOaa OTBCTOB HET EOCd2+|Cd -
SfeMeHTa E.2+ B 00J1aCTh EO 3+
cd Icd Al Al
AIAICIS||CdCl,|Cd ? OTPHLATEIBHET
X 3HAUCHUM
22 23
24
21 25
Bapuant 3
Ykaxure
3HAYCHUE
MEKTPOHOT -2,38B [IpaBunbsHOrO -2,32B -2,44 B —-4.,5
o OTBETa HET
MOTEHIIaNa
MarLds  Ha
rpaHulle
eciu 2
Cwmg~=0,01
Mous/n
Bri6epure Cu-anektpon | Cu-anektpon B | Konnenrpa
npaBuisHoe | B 0,01 M [ 0,001 M s
yTBepxkAeHue | pactBope CuU | pacTBope KaTHOHOB
2+
orHocutenbH | (NOs), 3apsi- | 3apspken moso- | Cu™' y TpaskmbHOro Cus 0,01
0 KUTEIHLHO aHojza




TraJJbBaHH4YCC
KOro
3JICMCHTAa

Cu|Cu(NO3),|
|CU(N03)2|CU

0,001
Moas/n 0,01
Mouns/n

KaCTCA
TIOJIOKHTCIIb
HO oT-
HOCHTCIBHO

pactBopa

OTHOCHTEIBHO
apyroro Cu —
ANEKTPOIA

YMEHBIIIAET
csl mpu
pabote
dIIEMEHTa

OTB€TA HECT

pacTtBope

Cu(NOs),— xaton

10

Kaxkoii
MPOLEecc
MPOUCXOTUT
npu paboTe
rajbBaHHYeC
KOT0
3JICMEHTA,
COCTaBJICHHO
ro u3
MOTY3JIEMEHT
OB :

Co|CoCl, u
Mg|MgCl,?

Ha anone:

Mg-2&=
Mg**

11

Ha xatone:

Mg*" + 2 =
Mg°

12

B
JJIEMEHTE:

Mg + Co**
= Mgz+ +
Co

13

Ha xatone:

Co?* +2&=_Co

14

Ha anoze:

2ClI-2&=Cl,

15

Kakas n3
NIpUBEAEHHBI
X cXeM
MIPaBUIIEHO
oTpaXkaeT
MEXaHU3M
paboThI 1Ienu
rajibLBaHHu-
YECKOI'0
JJIEMEHTA:

Sn|SnSO4||H2
SO4Pt, Hy?

Sn[&ASO,H,

SO,|Pt, H,

S0,”

16

€

44—

Sn|SnSO,||H.S
OulPt, H,

S0,”

17

[IpaBunbsHO
ro OTBeTa
HET

18

(S

Sn|SnSO,||H,SO4|
Pt, H,

S0,”

19

4]
—

SnlsnSO4”stO4|
Pt, H,

S0~

20

DJIC
DJICMCHTA

Zn|ZnCly||Ni
Cl,|Ni
YMCHBIINIIAC

[Ipu
YMEHBIIECHUH
KOHIIEHTPAI!
1 KaTUOHOB

ENi2+|Ni cTalx
MCHEC
OTPULATEIIbHBI
M

IIpu
YMEHBILIEH
uu
KOHIIEHTpa

2+
Ezy™ jzncTan
Oonee
TOJIOKUTEIBHBIM

ITo yxa3aHHbIM
NpUYrHAM
YMEHbIIIEHUE

SAC




b. YKaXKUTE,
10 KaKHM
MpUYUHAM
5TO MOTIIO
TIPOU3OUTH?

Zn2+

21

1005051

Ni2+
22

KaTHOHOB

23

24

HCBO3MOXXHO

25

Bapuanr 4

Vxaxure
BEJIMYUHY
AIIEKTPO-
JTHOTO
IMOTEHIIMAIA
XpomMa  Ha
rpaHuIe
Crlcr®,

eclu

Co = 0,01
Mo/

-0,97B

-0,98B

-1,29B

-291B

IIpasr
TO OTB
HET

Bribepute
MPaBUIIBHOE
yT-
BEpPIKJICHUE
OTHOCHUTCIIb
HO
rajJbBaHHUYEC
KOTO
dIIeMEeHTa

AlAL(SO.)s
”HzSO4|CU,
H,

Cu —
OTpI/ILIaTCJ'IBH
0o

3apsLKEHHBIN
3EKTPOJ
OTHOCHUTEJIBH
0
Al-anexTpon
a

Cu — karox

Al —anon

Cu

OKHUCIIACT

Ci

npu
pa-6ote
JJIeMeHTa

Komure
ousi ¥
T A
yObIBa
npu
T
aneme

Kaxkoii
TIPOIIECC
MIPOUCXOHT
npu pabore
rajgbBaHUYCC
KOTO
JJIEMCHTA,
COCTaBJICHH
oro u3
MOJTy3JIEMEH
TOB :

Pb|Pb(NO;),
u

FelFE‘(NO3)2

Ha anoge:

Fe-2e=
Fe?

11

B snemenrte:

Pb** + Fe = Fe** + Ph’

12

Ha xartone:

Pb** + 28 =
Ph°

13

Konment H

parus
AHNOHOB

NO;~

3IEKTPO
OB  COX-
paHsieTcs
MTOCTOSTH

HOU

KaTt(

y 2H,0

20




? 15
14
Kaxkas u3 e e e e
MIPUBEIEHHBI 3
X cXeMm — D — — _—
IPABHADHO | AUIAINOS)| | AIIAINOS)IIAGNOSIAG | AlIAI(NOS)| AIAINO;)
OTPAACT | AgNO3|Ag : AGNOJAg | AIIAIN | 5AGNOJA
Mexa-HU3M
6 Oa)llAg | 9
paboThI _ . NOWJAG
Henu " 3
rajJbBaHH- Al )
YECKOI'0 Al _— NO;
DJICMEHTA: 17 3 —
16
AlJAI(NOS) .
IAGNO;|Ag 18 19
?
Bri6epute
[paBUIBHOE
yTBep- S1C DJIC yBenuuuBaeTCS TpH SC JIC
KJICHUE yMeHBHlaeszﬂ YMCHBIICHUH SIIC=ES, 2 YBEJIMUHM | yBEJIMYHMBA
otnocutens | €M Ere”jre KOHZLJEeHTpaHHI/I KaTHOHOB I;O gf‘rg || Baetcs eTcsl IIpU
Ho SJIC | cTaner Mg Mg™=Fe [Fe | pyu YBETHYCHH
rampBanmuec | 007Ee yMeHbIIE | U
KOTO OTpHUIATEIILH HUN OTEeHIHAN
3JIEMEHTA: bIM 22 xKoHUeHt |a Mg
panuu 3IIEKTPO/Ia
Mg|MgCl.||F 23 | katuoHoB
eC|2|Fe? 21 Fe?+
25
24
Bapuanrt 5
Ykaxure
BEITUYUHY
SIEKTPOIH [IpaBunsHOTO -1,79B -1,87B -191B -1,73 B
oro OTBE€TA HET
HOTEHIHAIT
a Ha
rpaHuIle 2
Be|Be®*, 3 4
ecnu 1
CBe2+ -
0,01




Moas/n

Bribepure
HETIpaBUIIb
HOe
YTBEPKICH
ue
OTHOCHTEI
BHO
raJbBaHIYe
CKOTO
JJIEMEHTa

Zn|ZnCly||
NiCl,|Ni

ZN-31eKTpo
3apsKCH
MOJOKUTENBHO
OTHOCHUTEILHO
pacTBopa

HenpasunbHbl
X
YTBEPKICHUI
HET

Zn — a”Hoxn

Ni-amexTpon
3apsoKeH  TI0-
JIOKHUTEILHO
OTHOCHUTEILHO

Zn-a3mexTpojaa

Ni — katoz

10

Kakoii
TIPOIIECC
MIPOUCXOH
T npu
pabote
rajJbBaHUYE
CKOro

9JICMCHTA

Co|CoSO4|
H,SO,|Pt,
H,?

Ha anone:

Co’-2e=
C02+

11

Ha xarone:

2H20 +28=
H, +20H"

12

Ha anone:

Pt - 28 = Pt*

13

Ha xarone:

2H" +2&=H,

14

Ha xaroze:

Pt + 28 = Pt

15

Kakas wu3
MIPUBEIAEHH
BIX  CXEM
MPaBUIBHO
OoTpaxkaeT
MEXaHHU3M
paboThI
enu
rajbBa-
HHYECKOTO

OJICMCHTA:

Mg|Mg(NO
3)2“CU(NO3
)2|Cu?

€

>

Mg|Mg(NOs),||
CU(NOg)leU

NO;s~

16

€

4+

Mg|Mg(NOs),||
CU(NOg)leU

e

NO;

17

€

—_—

Mg|Mg(NO3),||C
NO3)2|CU

«—

NO;~

u(

18

€

—

Mg|Mg(NOs).||
CU(NO3)2|CU

«—

Ccu*

19

(5]

—_—

Mg|Mg(NOs),||Cu(N

O;)7|Cu

—_—

Mg**

20




Ot Kkakoro
dakxropa He
3aBUCHUT
DJ1C
rajbBaHude
CKOTo
3JIEMEHTA:

Zn|ZnSO,||
H,SO,|Pt,
H,?

Ot
[IOTEHLAAIA

0
BEH u,,pt

21

Ot
MOJISIPU3AIMN
KaToxa

22

Ot noreHmuana

E8t2+

23

Or
MIPHUCYTCTBUS
JICTIONIIPHU3ATO
poB

24

OT KOHIIEHTpAIIH

HOHOB

Zn*

25

Bapuanr 6

Vxkaxure
BEJIMYUHY
3JICKT-
POIHOTO
MOTEHIINAIa
[IUPKOHUS Ha
rpaHuIe
Zr|Zr*, ecn
Cx"*=0,0001
Monas/n

-1,59B

-1,52B

-1,64 B

-1,81B

-558 E

IIpu kakom
YCIIOBHH
rajb-
BaHWYECKUH
JJIEMEHT HeE

BO3HHUKAET?

OnnHaKkoBEIE
3JIEKTPOIbI
HaXOJATCA B
pacTtBopax
CBOUX COJICH
pa3HOH KOH-
HEHTpaIuU

O0a Metaiuia
HaXOIATCA B
OJTHOM
AIIEKTPOJIUTE

PaBHEBI
IMOTEHITHAIIEI
3JIEKT-POOB

O0a
3IEKTPOJIA —
Me-TaJlIbl,
CTOSIIIINE B

pany
HaNpsKEHUS

8 | mocite Bos0-

pona

OtcyrcTByeT
KOHTAaKT pac-
TBOPOB

3JIEKTPOJIUTO]

Kaxkoit
nporuecc
UMEET MECTO
npu pabote
rajbBaHU-
YeCKOro
JIIEMEHTA,
COCTaB-

JICHHOIo M3

ZN-37eKTPOT
3apspKaeTcs
ITOJIOKHUTECIIbH
0 OTHOCHUTEIb-
Al -
3JIEKTpoa

HO

Ha anone:

Zn—2&=27Zn*

+20H"

Haxkarone:

2H20 + 2é = H2

Hu oqun u3
YKa3aHHBIX

Macca kato;
H3MCHS-CTCS
mpoiecce pe
3JIEMEHTa




IMOJTY3JICMCHT
OB

Zn|Zn(N03)2
u
AIAI(NO,)?

11

12

13

14

15

Kakas u3
TIPUBEIEHHBI
X cXeM
MPaBUIIBHO
OTpaxkaeT
MEXaHHU3M
paboTsI Tienn
rajbBaHUYEC
KOTO

JJICMCHTA:

AlJAI(NO;)s]|
AgNOs|Ag

AlJAI(NOs)4||
AgNO;|Ag

NO;™

16

(S
—

AlIAI(NO3)s]|Ag
NOs|Ag

Al

17

€
—_—

Al|AI(NO;)s]|Ag
NOs|Ag

NO;™

18

(&
—_—

AlJAI(NOs)4||
AgNO;|Ag

«—

Ag*

19

€

—_—

Al|AI(NO3)s]|AgN

O3|Ag

Ag’

20

K
WU3MEHEHUI0

KaKoMy

B
TraJJbBaHHU4CC
KOM
JJICMCHTC:

Cd|CdSO,||C
uSO,4|Cu

TIPUBOJUT
3aMeHa
3JIEKTPOJIUTA
CuSO,
H,SO,

Ha

N3menuntcs
AHOJHBIN IIPO-
mecc

21

VMeHbImuTCs
OJIC snemeHTa

22

YBenmnuntcs
OJ1C snemeHnTa

23

OJC
3JIEMEHTA He
WM3MEHUTCS

24

Ilorenmnuain
KaToJza
YMEHBUIAETCS

25

Bapuant 7

Vkaxnre
BEITUINHY
3JIEKT-
POIHOTO
MOTECHIIAAIA

+ 0,28 B

-0,28 B

-0,39B

-0,34B

-2,28




HA TpaHHIE
Co|Co*,

eciu Ceolt =
0,01 Momns/n

Bribepute
MPaBUIILHOC
yI-
BEPXKJICHUE
OTHOCHUTEITh
HO
raJbBaHUYEC
KOTO
3IIEMEHTA

Cu|Cu(NO3)
2llAgNOs|Ag

Cu-
AIIEKTPOI
3apsOKEH
oT-
pHIaTeabH
0
OTHOCHTEN
BHO
pacTBopa
Cu(NOs),

Cu — karox

Ag—anHopg

Bce
YTBEPKICHUS
HETIPaBUILHBI

Cu-asexTpon
3apsiKeH
OTPUIIATENHEHO
OTHOCH-TEJIHHO
Ag-amekTpoaa

10

Kaxoi
nporecc
MPOUCXOUT
mpu padore
rajbBaHU-
YeCKOro
3JIeMEHTa

Mg|MgSO,||
HQSO4|CU,
H;

Ha anoge:

Cu-2¢e=
Cu2+

11

Ha anone:

Mg® - 2& =
Mg2+

12

Ha xarone:

2H" +2&8=H,

13

B snemente:

Mg + Cu* =
CUO + Mgz+

14

Ha xkarone:

Cu* +2&=Cu

15

Kaxkas n3
MIPUBEIEHHBI
X CXeM
MPaBUIBHO
OTpaxkaeT
MEXaHU3M
paboTEI
LEH ra-
JIbBAHUYECK
oro
3JIEMEHTA!

Zn|ZnSOy4||C
uSO,|Cu ?

Zn|ZnSO,||
CuSQOy|Cu

 —

Zn2+

16

—

Zn|ZnSO,||CuS
O4|CU

4—

Cu2+

17

(S

4—

Zn|ZnSO,||CuS
O4|CU

Zn|ZnSO,||CuS
O4|CU

A

S0~

18

A

S0~

19

Zn|ZnSO,4(|CuSO,|
Cu

44—

S0~

20




Bribepure
IpaBUIBHOE
yT-
BEpPIKJICHUE
OTHOCHTEITh
SAC
raJbBaHIYeC

HO

KOoro oJie-

MCHTAa:

FelFe(N03)2|
|IAgNO;|Ag

SJAC
YMEHBIIIAET
cA npu
YBEIINYCHU
n
KOHIICHTpa
05051
KaTHOHOB

F e2+

21

9»HC = EoFe:2+|Fe

0 +
—E'ag jag

22

DJIC
3aBUCUT

HE
oT

KOH-LIEHTPALIUU
katroHoB Fe**

23

SJC
YMEHBIIIACTCS B
pe3ynbraTe
YMCHBIIICHUS
Mo-TEHIHAa
Ag-anekTpona

24

DJIC = E%y"1ag -

0 2+
E Fe |Fe

25

Bapuant 8

Vxkaxure
BEJIMYUHY
3JIEKTPOTHOTO
MMOTCHIINAIA
XpoMma Ha
TpaHuIEe
Cr|Cr*, ecrm

Cc'=0,001
MoJib/1

IIpaBunsHO
ro OTBETa
HET

-0,80B

-091B

-0,68B

-0,74

BribepuTe
HpaBHIBHOE
yT-BEpXKICHHUE
OTHOCHTEIIBHO
raJbBaHUYECK
OrO0 2JIEMEHTa

CulCu(NOs)q||
AgNO;|Ag

Cu — kaTon

Ag-
QJICKTPOJ
3apsHKeH
I0-
JIOKUTCIIBH
(o)
OTHOCHTECII
BHO
pacrtBopa

Bce
YTBEPKACHUSA
HETPaBUIIbHBI

Cu-asekTpon
3apspKeH
OTpHUIIATEIHLHO
OTHOCHUTEIILHO
Ag-3nekTpona

Ag—ar

Kaxkoii
pouecc

VYMeHbIIEH




MIPOUCXOUT
mpu  pabore
raJIbBAaHUYECK
0-TO

JIIEMEHTA,
COCTaBJICHHOT
0 u3
MOJTY3JIEMEHTO
B

Fe|FeC|2 u
Ni|NiCl,?

Ha anoge:

2ClI-2&=
Cl,

11

ne
KOHIICHTpa-
00505
KaTHOHOB
Fe2*

12

Boanemenre:

Fe + Ni*" = Fe?*
+ Ni

13

Ha xartone:

Fe*" + 2 =Fe

14

Ha anoge:

Fe — 28 =Fe*

15

Kakas n3
MIPUBEAEHHBIX
CXeM
MIPABUIBHO
OTpakaer
MEXaHN3M
paboThl  IIenU
TaJIbBAHNYECK

OI'0 DJICMCHTA:

CO|COSO4”H2
SO4Pt, H,?

€

Co|CoSQO,||
H,SO,|Pt,
H,

«—

SO~

16

v

Co|CoSO,|
H,SO,|Pt,
; I2

17

—

COlCOSO4”HQSO4
|Pt1 H2

e

C02+

18

Co|C0SO4|H,S
O4|Pt, H,

 —

S0~

19

Co|COSO4[H,SOP
t, Hy

—

H+

20

BribepuTe
HpaBHIBHOE
yT-BEpXKICHHUE
OTHOCHTEIIBHO
SAC
rajJbBaHUYECK
OT0 JJIEMEHTa:

Ni|NiSO,||CuS
O4|CU

3J1C
yBEJIMYUBA
ercs Ipu
YBEJIUYEHNU
H ENi2+/Ni

21

22

DJ1C
YMEHBIIIAETCS
P YMEHbIICHUN
KOHIIEHTPAIUH
katnoHos Cu?*

23

21C
YMEHBIIAETCS
pu
YBEJTHUEHUH
KOHIICHTPAI[HH
xatronos NiZ*

24

IC = E% i~

0 2+
E Cu /Cu

25

Bapuant 9

Vkaxure
BEITUINHY
3JIEKT-
POIHOTO
MOTECHIIAAIA

-135B

~1,27B

IIpaBunbpHOT

—4,18B

-1,01B




Map-

raHua Ha
rpaHumIie
Mn|Mn?*,
€Clin

CMn2+ =
0,001
Moas/n

O OTBE€TaA HET

Bribepure
MPaBUIIBHOE
yT-
BEpIKACHUE
OTHOCHTEITh
HO
rajJbBaHHU4YEC
KOTO
JJIEMEHTa

Sn'Sn(N 03)2
IAgNO;|Ag

IIpu pabote
JJIeMeHTa
yBe-
JTUYABACTCS
KOHIIEHTpaLX
s KaTHOHOB
Sn2+

Sn — xarox

Ag-anexTpon
3apsKeH
OTpPHUIIATENBH
0
OTHOCHTEIBH
0 pacTBOpa

AgNO;

Ag—aHon

Sn-snekTpon
3apsKeH
OTPHUIIATEIIHHO
OTHOCHTEILHO
pacTBopa

Sn(NO3),

10

Kaxkoi
mporiecc
MIPOUCXOHT
npu padoTte
rajbBaHUYEC
KOT0
3JIEMEHTA

Ni|NiSO4||H,
SO,|Cu, H,

Ha anone:

Cu-2e=
Ccu*

11

Ha xarone:

Cu™ +28=
cu°

12

Ha anone:

Ni— 28 =
Ni?

13

B snemenre:

Ni+2H" =
Ni** + H,

14

B snemenre:

Ni + Cu* =
Ni%* + Cu

15

Kaxkas u3
IIPUBEAEHHBI
X CXEM
MPaBUIBHO
OoTpaxkaeT
MEXaHU3M
paboThI
enu
rajgbBaHUYEC
KOro
3JIEMEHTA:

Mn|MnSQO,||
CdSO,|Cd

—_—

M n2+

16

Mn|MnSO,||Cd
s0,/Cd

«—

S0,%

—_—

Mn|MnSQ,||
CdSO,|Cd

cd*

4

(S

«—

Mn|MnSQ,||
CdSO,|Cd

4+

S0~

19

(S

4+

Mn|MnSO,||Cd
s0,/Cd

—

S0,.>

20




Mn|MnSQ,||
CdSO,|Cd?

17

18

B
3NEKTPOJIHT
H,SO,

OJICMCHTA

Mg|MgSO,||
HZSO4|Agr
H;

BBCJIN NOHBI
MnO, .

K yemy 3to
npuBeAET?

YMeHBIIIUTCSH
DJ1C
3JIEMEHTA

21

DJIC He
U3MEHHUTCS

22

ITorenmmain

Karoga

craner Ooiee
OTpHIIATEIBH

bIM

CKOpOoCTh
KaTOIHOTO
mporiecca

23

YMEHBIINUTCA

24

YMeHpImUTCS
TOJISIPU3ALIHS
Karoza

25

Bapuanrt 10

Ykaxure
BCITUUUHY
SIIEKTPOHOTO
HOTEHIMaa
0JI0Ba Ha
rparume Sn|Sn**,
eCITH

Csi’'= 0,01
Moas/n

- 0,199B

-0,14B

IIpaBunbsHOr
0 OTBETA HET

-0,08 B

-0,21E

BribepuTte
MPaBUIIBHOE
yTBEpKJICHUE
OTHOCHUTEIFHO
rajbBaHMYECKOTr0
JJIEMEHTa

Zn|Zn(NOs)o|[Ni(
NO3),INi

Zn — a”ox

Ni-astextpos
3apsHKEH OTPH-
LaTeIBHO
OTHOCHUTEIIBHO
Zn-37eKTpoa

Ni — katon

ZN-311eKTpoI
3apsiKeH
JKUTETBHO
OTHOCHUTENFHO
pac-TBopa

10JI10-

Bce yTBepxkn
MPaBUIIbHBI

Kaxkoii u3
MPOLIECCOB HE

B oOiacTu

Cu-

Bce ykazanHt




MPO-UCXOTUT Ha xarone: |anonma 3NEKTPOS Ha anope: HUMEIOT MECTO
npu padote ,+ ._ |yBemmumBaerc |3apspKaeTcs B o
rajgbBa- Cu™+2e=1, OTpHIIATEIH Al-3e=Al
HUYECKOTO Cu KOHIICHTPAIHSI |{HO OTHOCH-
JIIEMEHTA, xarnonoB Al** | Temproro
COCTaB-JICHHOTO pactBopa 15
us3 11 CUCIZ
MOJTYDJIEMEHTOB 12 14
Cu|CuCl; u
Al|AICI;? 13
€ € € € €
Kakast m| L 5 «—
MIPUBEIEHHBIX
cxem mpaemeio | MIIMICLIS | MgIMQCL[|Sn | MgIMGCL[|S | MgIMGCL[|SnCl;| | MgIMgCl,[|SnCl,|
OTpaKaeT Mexa- nCly|Sn Cl,Sn nCl,|Sn Sn Sn
HU3M pabotel| ____, < <
enu
rajibBaHH4€eCcKOro Mg** —Tr a sn* cr
JJIeMeHTa:
Mg|MgCl,||SnCl, 16 19
|Sn? 17 18 20
Kakoe SJIC S1C
YTBEPIXKICHHE DJICMEHTA . snementa | DJC = E° .
IPaBUIILHO Boraucisor | IJC = Fan+,Mn Bospacraer |— Z2H/HaCu SNC= ECuz+/Cu -
u3 Gpopmynsl [— E° E
OTHOCHUTEILHO pu
Hepucra
O/1C anemenTa . BBCJIICHUH B
u u
H,SO, _E°
(l\)/lnéMnli(?;”HZS 21 22 | MOHOB Mn*/Mn
Cu, Hy' Cr,0;" 24 Mn%/ Mn
25
23
BapuanTt 11
Ykaxure
BEJINYMHY
3IIEKTPOIHOTO
froTentuaa ~0,37B ~0,11B ~0,23B ~0,46 B TIpaBmiIbH
Ha  TPAHHIC OTBETA HE
Ni|Ni*, ecru
Cni’™ = 0,0001




Moas/n

Bribepute
MPaBUIILHOC
YTBEPXKICHUE
OTHOCHTEILHO
raJibBaHu-
YEeCKOro
JJMeMeHTa

AllAI(SO,)4|
H2804|CU, Hz

Cu-
OKHUCIISIETCS
npu paboTte
JNIeMEeHTa

Cu — karon

Konnentparg
WS KaTHOHOB
AI* y6riBaer
mpu  pabote
JJIeMEeHTa

Cu -
OTPULIATEIIEHO
3apsiKEHHBIN
3IEKTPOL

Al —anon

10

Kaxoit
nporiecc
OCYIIECTBIISCT
-csl TIpU
pabote
raJibBaHUYECK
0-TO
3JIEMEHTA,
COCTaBJICHHOT
o u3
MOJTY3JIEMEHTO
B

Sn|SnCl, u
Al|AICI; ?

Ha anone:

2C|7 -2e= C|2

11

Ha xatone:

AP + 3=
Al

12

Ha anone:

Sh—-2&=
Sn%*

13

Ha xatone:

Sn** +2&=Sn

14

Haxkarone:

2H20 +2€8= Hz +
20H

15

Kakas u3
MPUBEIEHHBIX
cxXeM
MIPaBUIHLHO
OTpakaeT
MeXa-HU3M
paboThl  1menu
rajabLBaHH-
YEeCKOro

OJICMCHTA:

Ni|NiSO,||CuS
O4/Cu ?

¢—

Ni|NiSO,||CuS
O4|CU

S0

4

16

—_—

Ni|NiSO4||Cu
Seell

SQ 2
17

A

Ni|NiSO4||Cu
SO,Cu

A

Ni|NiSO,||CuS
O4|CU

P
<«

SO,

18

A

Cu2+

19

—_

Ni|NiSO4||CuSO,|
Cu

4—
Cu2+

20

Kaxkoe
YTBEPKICHHE

OJIC 3aBucHut

oT KOH-

OJIC 3aBuUCHT OT
KOHIIEHTPAITUU




IIPaBUJIBHO
OTHOCUTENIEHO
SJC
3JIeMEHTa

Zn|ZnSO,||H,S
O4|CU, H27

2+
oT Ezy""1zn

OJ1C 3aBucur

9/1C= EOZn2+/Z

0 +
E 2 MH2,cu

21 22

HOCHTpalun
KaTHOHOB
Cu2+

23

BI[C = EOCu2+/Cu

0 2+
-E Zn [Zn

24

nonoB H*

25

BapuanTt 12

Vxkaxure
BEJIMYUHY
3JICKT-
POITHOTO
MOTEHIINAIa
Ha TpaHUIE
Zn|Zn*,
ecnu

C,.2"=0,001
Moas/n

-0,76 B

-093B

-0,85B

[IpaBunbHOT
0 OTBETA HET

—-0,¢

Bri6epute
MPaBUIIBHOE
yT-
BEpIKICHUE
OTHOCHTEIIb
HO
rajJbBaHHYEC
KOTO
JJIEMEHTa

Sn'Sn(N 03)2
IAGNO;|Ag

IIpu pabote
JJIEMEHTa
yYMEHBIIAETCS
KOHIIEHTpa-
st AQNO;

Ag—aHon

Sn-3mekTpon
3apsKEH I10-
JIOKHUTEILHO
OTHOCHUTEIIHLHO
Ag-amekTpoaa

Sn — karox

Sn-snex
3apsKeE
[IOJIOKU
OTHOCH-
BIIEKTPO

Sn(NO:g:

Kaxkoit
IpoLecc
MIPOUCXOANT
npu padoTte
rajpBaHUYeC
KO-TO
3JIEMEHTAa,
COCTaBJICHH
0-TO U3
MOJTy3JIEMEH

Ha anone:

Mg -2¢&=
M92+

B snemente:

Co + Mg* = Mg°
+ C02+

Ha karone:

Co** +2&=Co

B snemenre:

Mg + Co™ =
Mg* + Co

Ha ar

2ClI -2




TOB

Mg|MgCl, u
Co|CoCl,?

11

12

13

14

15

Kakas u3
IIPUBEEHHBI
X CXEM
MIPABUIIBHO
OTpa)kaeT
MEXaHU3M
paboTEhI
raJIbBAHAYEC
KOT0
JJIEMEHTA!

Zn|ZnSO,||H
2SO,4|Cu,
H,?

Zn|ZnSO4||H,
SO4|CU, H2

4

16

Zn|ZnS04||H,SO,
|CU, H2

u

17

—_—

Zn|ZnS04||H,SO,
|CU, H2

Zn|ZnSO4||H,
SO4|CU, H2

«—

H S0,.>

18 19

—

Zn|ZnSO,4||H,S
O4|CU, H2

—_—

S0~

20

Kakoe
YTBEPKIAECHU
€ TPaBUIIBHO
OTHOCHUTCIIb
DJ1C
3JIeMEHTa!

HO

Fe|FeSO,||Ni
SO4|Ni?

DIC =
EOF92+/Fe -
EONi2+/Ni

21

DJ1C
YBEITUYUBACTCS
MIpH  YBEIHYCHUH
KOHIICHTPAIIH
xatroHos Fe?*

22

SHC = EONi2+/Ni - HE

0 2+
E Fe /Fe

C
3aBUCUT oT
KOHHCHTpaHI/I
n KAaTHUuOHOB

Ni2+

23
24

2J1C
YBEITUYMBACTCS
TP CMEIICHUN
MOTEHIINAIa
Fe-snexTpona B
CTOPOHY
MTOJI0KHUTEIIBHBI
X 3HAYCHUH

25

Bapuanr 13

Vxaxure
BEJIMYNHY
3JIEKTPOTHOTO
MOTCHIIMAIIA
Kaa-Mus ~ Ha
TpaHuIle
Cd|Cd*, eciu
Ced”=0,01

Moab/n

-0,34B

-0,52B

-048B IIpaBunbsHOrO

OTBE€Ta HET

-0,46

Bribepure




MPAaBHIILHOE
yT-BEepKIIeHUE

oTHOcHTenbHO | 33P9A A -/ AgBO0,01M ITpu pabore| AgBO0,1M
ranbpanmdeck [PICKTPOIA B [pacTBOpe AgNO; IpaBHITBHB JJIeMEeHTa paSTBope
oro sementa | o v — aHox N KOHI_ICHTpaLII/Ifi AgNO;— karox
’ KaTHOHOB A({" y
Ag|AgNO;||A [PacTBOpe Her KaToza
gNO3|Ag AgNOs ot YBEIMYUBA-ETCS
punarencH
0,01 Moib/n|0THOCUTEIBHO 7 10
0,1 Mone/n  [pacTBOpa
8 9
6
Kaxoit
nporecc Ha anope: B snemente: Ha anoge: Ha karone: Ha karozne:
ocyIiecT-
T Co-28=Co*|Co®+Ag"=A¢’| Ag—e=Ag" | Co*+2&8=Co |2H"+2&8=H,
BISETCA  IIpH 24
+Co
pabore Tamb-
BaHMYECKOTO
3JIEMEHTA 11 13 14 15
12
Co|C0SO4||H,
SO4|Ag, H,?
€ € € € €
— R
— )
Kaxkas u3
IPUBEAEHHBIX
oxem Cu|duSO4||H28 Cu|CuSQO4||H2SO | Cu|CuSO4||H,SO | Cu|CuSO,||H2SO | Cu|CuSO4||H,S
TIPaBUIILHO O4/Ag, He 4Ag, H alAg, Ho 4Ag, Hy O4Ag, H,
oTpakaer > < > >
MEXaHU3M
paGoThI Ag* SO,% S0.* H* cu®
rajibBa-
HUYECKOTO
JeNerTa: 16 17 18 19 20
Cu|CuSO4||H,
SO4|Ag, Hzo
Ot Kakoro
¢axTopa He
3asucur DJIC |Ot Ot nosnspuzauuu Or Or Ot
rajbBaHnyeck |motennuana  |Cu-amekrpoja KOHIIEHTPAIIUN | KOHIEHTPAIIUHU |[IOTSHIIHAIa
oro saemenTa: |Eap’/ Ha, pt katnoHoB H' Ec.? el

Zn|ZnSO4||H,

KaTHoHOB Zn°"




SO4|CU, HZO

21

22

23

24

25

IIpumeyanue: NpaBUIbHbIE 0TBETHI YKA3aHbI B CKOOKAX.
IMoaHBIH KOMIUIEKT OleHOYHBIX cpeacTB T 5 B koiuvecTBe 13 BApHAHTOB.

5.T 6. Tema «QaeKTPOJIM3»
Bapmuanrt 1

Ne

TecTtoBbIi1 BOIpoC

Makec.

Oamn

Vxkaxure
BO3MOXKHBIN
TIPOIIECC pu
3JIEKTPOJIU3E
YKa3aHHBIX
pacTBopoB
(3mexTposs!

yrosnbhbie) (3)

MgSO,

Ha KaToxac:

Mg®* + 28 =
Mg

26 =
S,08%

Mg SO,
Ha aHOC:

250,% —

Hu oqun u3
YKa3aHHBIX
MPOLIECCOB
HEBO3MOXKE

H

H,SO,

HaKaTOJC:
2H,0 +
28 = H2 +
20H

Na,CO3

Ha aHOC:
2C04% —

4e =2C0O;
+OZ

BribepuTe
MPaBUIIBHOE
YTBEPKICHUE
OTHOCHUTEILHO
TEOPETUYECKOTO
HaMpPsHKEHUS
pa3IoxKeHHS (Eopm)
OpU  DIEKTPOJIH3e
BOJIHBEIX PacTBOPOB
YKa3aHHBIX BEIIECTB

(ycrmoBust craHmapr-
ueie) (6, 10)

NiSO,

Epan. = 1,476
B

NiBr2

E® .. =E°
pasi. N

Vkaxure

AlCI-
i*/Ni ~ Bro/2Br

EO - FO

Alz(SO4)s

Eopazn.
Al(SO4)s

>

PBILT 201,2C1 2 2H*H,,Pt
EO — pasi.- -~

0O,

EO

H.0,
pH=7

0
E pasi.
3aBUCUT

oT

2H,0/H, + 20H"

10




MPaBUIBHBIA X0 Ucxomnwr| 5-10-60 |107,9 -5 -1107,9 - 5 -
peIIeHUs s X TAHHBIX 10 600
onpesenenus Macch | 510600 r0ctar M= T
Ag, BBIICTUBIIETOCS OYHO JUIA | gory ==
IIPH BJIEKTPOJIN3E pelIeHus 96500
pacTBopa cosin
AgNO;, ecru | =5A; 96500
T onsa=10 MuH. (15)
11 13
14
12
15
BribepuTe
HEIPaBUIbHOE 0 ITepBbiM
YTBEPIKICHUE Katuon ¢ E* =13 s BoccTanas M3
OTHOCHTEIEHO — 236 B Ha Ilila:”;Ir/IOHOB I((za”l"ZI:IOH(: . JI/III;IIZE;EGTCC;I 1I<(21+TI/10(}:10213+
DCKIpOTIA EizgizHaBnH;f C:3+ ! Alljs": v KaTHOHOB AIS,+ aHI/;
BOJHBEIX PacTBOPOB KATHOH C
STEKTPOTHTOB -eTcs TEPBBIM  |IOCTICHIM | O/ HE
(yeno-Bus Ha BOCCTa- - BOCCTaHAB
CTaHTapTHBIC) KaTol€ |HABIHBACTC |oxuciuTe |IMBACTCS
16[BoccTa- |5 o Ag" |mpHBIMM |Ha KaTOzE
(17, 18) HaBJIMBae CBOICTBa
TCI HOH MHu 20
cr** 18 19
17
Kakoii non nim
MOJIEKYJ1a TIePBbIM
Oy/leT OKUCIATHCS
Ha aHOAC TpH ClOs cr Br H,0 S0,2
BIIEKTPOJIN3E
BOJIHOT'O PacTBODA,
COJICPIKAIIIEeTO BCE
YKa3aHHBIC YaCTHIIbI
(3mexTpos!
yroibHbie) ? (21)
21 22 23 24 25

IIpuMeuanue: NpaBUIbHbIE OTBETHI YKAa3aHbI B CKOOKAX.
IMonHBIH KOMIUIEKT OleHOYHBIX cpeacTB T 6 B ko1uvecTBe 13 BapHaHTOB.




Bapuanr 1

Hwu onun n3
YKa3aHHbIX
Kakoil mpouecc | nporeccos LiCIO; KCIO, HCIO; FeCl,
BO3MOXKEH IIpH | HCBO3MOXXCH
MEKTpOH3E ne HaaHoJe: Ha aHoJe: HakaToJe: Ha KaToJe:
< _ 2+ | hx_ el
YKa3aHHBIX 1 ClO, — 28+ |2CI0, — 26 = 2H,0 +2&=| Fe” +2e=Fe
pacTBOPOB H,0 = H, + 20H
(3meKTpOIBI =Cl,0;,+0
I1a-THHOBBIE) ? =ClO, +2H" 5
3
2 4
Kakoe
HanpsDKEHUE
Pas3oKeHHs
TEOPETUICCKU
HEe-00X0AUMO
I -0,126 B -1,355B 1,229 B 1,103 B 1,359 B
3NIEKTPOIIN3a
pacTBopa
Pb(NO5),
(ycnoBus
CcTaHJapTHEIC) ? 6 7 8 9 10
BribepuTe [Ipu 22,4 1 (ny.)
NPaBUJIbHOE yT- | MPOMYCKAHH | - oo o BoJopoAa
BEPXKIEHHE w1 Knj, BBI-ICIIFOTCS
2 npu 3atpare | 11,2-1-1
OTHOCUTENFHO | DIIEKTPUYECT .
BBIIEJIMBIIETO | IBYX 2- It
3NIEKTPOJIN3a Ba  BBUIEIA-| (baparees VH, =
pacTBopa erca 11,2 n H,SO4,mpn IIEKTPHYECT mH, =
H,SO H ’
2o 2 MPO-IIyCKaHUH Ba
(yenosus 96500 K c
CTaHIapT-HbIE) SoMboLlIC. YoM
11 {u3 CH;COOH
TOH XKe F
13 14
KOHIIEHTPALH
12
15
U3 [Topsamox
KaTHOHOB C BOCCTaHOBJICHUS
Bribepure norediyana |13 katuoHos |IIpu W3 KaTHOHOB | KATHOHOB HE
npasunsHoe yr-|Mi - 0277 B |Fe** u  Fe®*|Boccranosne |Mn®* u Ni*"|3aBucur ot ux
BEpIXKJICHHE u-025B MIEPBBIM HUU W3 BOJBI | IEPBBIM KOHHCHTpanu
otHOCHTEIbHO | CPBPIM BoccTaHaBnuB | (PH=7) B |BoccTanagy | TPY YCTOBHH,
BOCCTaHAaBII 3+ 2+ | 9TO MOTEHLIUAJIBI
IIPOLIECCOB aetcst noH Fe™" | mpukarogHo |Baercs Mn
MBa-eTCA cuctem Me |
BOCCTAHOBJIEHU |0 M Me™
s Ha KaTONE IIPH | [oTeHIMAIIO HNpOCTPpaHCTB paznuyarorcs
3JIEKTPOJIN3E M—0,25B € BO3pacTraer




2H10/H120

2H,0/H,+ 20H
pacTBopa. 16 KOHIEHTpaIu 20
A OH
17| aumonon 19
18
Bribepure ITepBbIM N3 nByx IIpu s IIpu anekTponuse
HETNpaBWIbHOE | OKHCIACTCS AHNOHOB 3IIEKTPOIU3E |pacTBOpa,
YTBEPIKICHHE aHuoH, | IepBHIM | pacTBOpa conep:xarer |PacTBOpa
SIBJISTFOIIIUEAC -
OTHOCHTEILHO okucisiercst | NazPO, B|o wonel |” m|
ST MEHee . ~ mEnouu B
aHOJTHOTO axTHBHEM | AHAOH C MCHEE | aHOTHOM Cl', mepBbiM
npouecca Ipu | gxpenurene | HONOKUTENBH |001aCTH OKHC-TISICTCS. | a0 1HOi 06MACTH
ANEKTPOITH3E. M BIM yBenuuuBaer |annoH Cl~
MTOTCHIIUAJIOM | CSI cpela ImenoYHas
KHCJIOTHOCTh
Cpelsl
21
20
22
24
23 25
Bapuanr 2
Kaxkoit mpomnecc
BO3MOXKCH IIpH MnC|2 CI’C|2 H3PO4 MnCIZ K2Mﬂ04
3NEKTPOIIN3E
YKa3aHHBIX HaKaToJe. | Ha Karoje: | HaKaToJe: Ha HaaHOJE!
acTBOPOB - _ KaToJe: -
pacthop 2H,0+28 | o2ty gs— | 2H0+28 A 2H,0 - 48 =
(3mmeKTpOo-1bI _H € S+ M2 + 2 A4* 40
YTOJIBHBIE)? -2 crl -2 n . © 2
+20H" 20H" =Mn
2 5
1 3 4
Bribepute
MPaBUJILHOE  YT- - _— o -
BepKIIeHUE pasi. pasi. o pasi.
3aBUCHUT OT | — E-
OTHOCHTEIHHO 0o _ _
E past — Epa3n. - 0,82 B
TEOPETUIECKOTO
p E 0,41 B
HaIPSOKEHUS
Ppa3IOKEHUS




(Eopm') npu E° E°
JNEKTPOIIN3E
pactBopa RbOH
(ycmoBust 10
CTaHIAPTHEIC) 7
6 8
9
Ykaxure
VpABTHIBHLIL oA 96500 1 Hcxomubix 96500 1
pelieHus JUTS
OTIpeIeTICHHS |= 1= AaHHBIX [ — | =
CHJIBI TOKa HeAoC-
NPOLLIEILIErO 107,9- | 06010 | TaTo4HO 60 - 10 107,9 - 10 -
yepe3  pactBop | 10 - 60 A 60
AgNO, TpH pelieHus
ANEKTPOIIN3E,
eclu
12
14
T ypsa = 10 MUH. 11 15
Mag = 1T
13
Bri6epute Karuonst s IIpun ((:)Ttiepez[Ho Yem Gombire E°
HEIpPaBUIbHOE METAJIJIOB C | KATHOHOB SMEKTPONH3 | Lo oo | B cucTeme, Me |
YTBEPXKIACHUE E° menbmre ng2+ U | € PacTBOPA | pyenus Me™, TeEM
OTHOCHUTEILHO ~ 0,41 Bus | Hg* RbOH B | kaTnoHOB | OBICTpee
3JICKTPOJIN3a pacTBOpOB TIIE€PBBIMHA NpUKaTOAH | 3aBUCHUT BOCCTaHaBJINBAc
BOJHBIX HE BOCCTAHABII | OM OT ux TCH KaTHUOH
pacTBOpoOB BOCCTaHaB- | MBa-IOTCS npoctpanct | TOTCHIHA | p\jan*
3JIEKTPOJIUTOB nuBatorest | Hg,”! - | Be 7108
(ycnoBus HOHBI YBEJIMYHUBA-
CTaHJIaPTHEIE) eTcs 20
16 KOHIICHTpa
s OH" 19
17
18
Kaxoit u3
YKa3aHHBIX
AHHOHOB HE
Oyner I OH" SO NO, CN-
OKHUCIIATBCSA ~ Ha
aHoJe npu

QJICKTPOJIM3C U3




BOJIHOTO
pactBopa
(37eKTPOIBI 21 22 23 24 25

YTOJBHEIE) ?

Bapuanr 3

Vkaxure NiCl, Ni(NO,), NiCl,
BO3MOXKHBIN

NiCl, Ni(NO,),

Ha KaToJe: HaKaToJe. Ha aHozE: . HaaHOJC:
npomnecc HaaHoJe:

npu Ni2++2§: 2H,0+ 2& =H, 2ClI - 28 =Cl, 0 _ NO, —
3JIEKTPOIIHU3 Ni° +20H" NIP=28= | 75+ 1,0
e Ni%* -
YKa3aHHBIX .
pacTBOpoB 1 2 3 =2H"+
NO;

(amexTpoas! 4
HHKEJICBBIC)

BribepuTte Pb(NOs), HNO; Pb(NOz3),

HPaBHIILHOE 6
Pb(N03)2 E pm.Na

NO;z;>

YTBEPKJICHU

(& 0

o _ 0 _p0 lwro _ go ‘
E g = E = Eo,+4171,0.= E2N03*/Nzos+o” pasa. HE

OTHOCHTEIh
1,359 B _JBHCHT OT

HO
TCOpETHUYICC- 0 0 >
KOoro -E 2H,0/H,+OH™ -E Pb?/Pb° Eopasmpb(

0
HATPSKEHH B opanmo NOs),

s
Ppa3noKeHHs
(Epa3n.) Hnpu 7 8
ANEKTPONIN3
€  BOJHBIX 6 9
pacTBOpoB
YKa3aHHBIX 10
BEILIECTB
(amexTpomas!
YTOJIbHBIE,
yCIIOBUS
CTaH1apTHBI

e)

VYkaxure
MIPaBUIIBHEI

i X0M 2 96500 - 2 2

pelieHus




TSt
OTIpEIICIICHH
i CHJIBI
TOKa, TIpo-
[IE/IIIEr0
yepes
pacTBop
ZnS0O,, npu
AIEKTPOITN3
e, eciu
macca  Zn,
BBIJIC-
JIUBIIETOCS
Ha
ANEKTpOIe
paBHa 2 T,

T onsa = 20

MUH.

20 - 60

11

20 - 60

12

20 - 60 - 32,68

13

I McXOIHBIX

JaHHBIX HEC-
JOCTATOYHO

14

96500 - 2

32,68
=20 - 60

15

Bri6epute
MPaBUIBHOE
yTBEpXKIe-
HHE
OTHOCHTEIh
HO TIpoIiecca
BOC-
CTaHOBJICHH
s KaTHOHOB
U3  pacTBoO-
poB
ANEKTPOIUT
OB
(ycnoBust
CTaH-
JAPTHBIE)

[TepBbIM
BOCCTaHaBI
H-BaeTCst
KaTHOH C
Oonee
OTpHLIATEIh
HBIM 3Haue-
HUEM
MOTEHIIHAT
a

16

[IepBbIM

BOCCTaHaBJIMB
a-€TCs KaTUOH

¢ OoubIIEi

OKHUCIIUTCIBHO

# croco0-
HOCTBIO

17

Katnon Cu* me

BOCCTa-
HaBIIMBAETCS
BOJHOTO

nu3

pactBopa CuCl,

18

N3 xatnoHoB
Cu* u Cu*
MIEPBBHIM
BOCCTa-
HAaBJINBACTCA
non Cu?*

19

Katnon
MeTania
C

E° = -
2,91 B u3
BOJIHBIX
pacTBopo
B HEC
BOCCTaHa
BJIMBaA-

€TCA

20

Kakoii u3
AHNUOHOB
MEePBHIM
OKHCIISI-€TCSI
Ha aHOJe
pu
AJIEKTPOIIN3
€ pac-TBopa,
cozepxarie
ro BCe

s

21

SO*

22

Mn 0427

23

cr

24

OH"

25




yKa3aHHBIC
HOHBI
OJHOBpPEMEH
HO
(ammeKTpOaBI
YTOJIBHEIE,
YCIIOBHS
CTaHJIaPTHBI
e)?

Bapuanrt 4

Vxkaxure
BO3MOXKHBIHN
poriecc npu
BIEKTPOIIU3E
YKa3aHHBIX
pPacTBOPOB
(amexTpomast
METHBIC)

N32803
HaaHOJC:

SO* - 26
+ H,0 =

=S50, +
2H"

Hu onun
u3
YKa3aHHBIX
HEBO3MOXE
H

H,SO,
Ha KaToJe:

Cu**+26=
cu°

w

Na,SO;

Ha aHOJIC:

cu’-2&=Cu’

4

HNO;
HaKaToJe
2H,0 +

2e = H2 +
20H"

Bri6epute
MPaBUIBHOE
yTBEpXK-JICHHE
OTHOCHTEIILHO
TEOPETH-UYECKOT0
HAaIpsDKEHUS
pasnoxe-HUs
(E )
ANEKTPOIIN3E

pu

pacTBOpOB
yKa3aHHBIX
BEILIECTB
(ycnoBus
CTaHAAPTHHIE)

ZnSO4

0 —
E pasi. — T

0,76 B

ZnSO4

Eopa3n. ==
1,229 B

Eopazn.KZSO
1<

<E’1ZNS

Eopam KZSO4 =

= Eyun. KOH

E% e ZN
Cl,>

E%pan ZNS
O,

10

Heob6xonumo
OTIPEICTTUTh
KOJIN-4ECTBO
ANIEKTPUYECTBA,
KOTOpOE HaJI0
IIPOILyCTUTh

4yepes  pacTBOp

Hcxomaprx
JIAaHHBIX
HEIOCTATOY

10 - 96500

Q=—T7

10 - 96500




CuSQO4,  4TOOBI
monyduts 10 T
Menu. Bribepute
MPaBUIBHYIO
dopmyiy
pEIICHUSI.

HO

11

12

160

13

32

14

64

15

Bri6epure
MPaBUIBHOE
YTBEPIK-/ICHHUE
OTHOCHUTEIILHO
AIIEKTPO-TIH3a
pacTBOpOB,
coJieprKaIInx
HECKOJIBKO
KaTHOHOB
OJTHOBPE-MEHHO
(ycmoBust
CTaHJIapTHHIE)

3
KaTHOHOB
Pb? u Ca*
BOCCTaHaBII
HBaETCS
TOJIBKO MOH

Pb2+

16

Ilocnen
HUM
BOCCTaH
aB-
JIMBaeTC
'S
KaTHOH
MEHEe
aKTHBHO
TO
MeTaa

17

"3
IKATUOHOB
Cu* u Ag'
[EPBBIM
IBOCCTaHaBJIN
BACTCA HOH

Cu2+

18

Katnons!
aKTHBHBIX Me€-
TaJIOB U3
BOJHBIX
pacTBO-pOB HE
BOCCTaHaBJINB
aroT-cs

19

Katnon
MeTajia

C

- 0,27B
BOCCTaHa
BJIMBAETC

A

KaTuoHa
McCTajjia

C

E’'=

II0C-JIC

Kaxkoit aHUOH

OyZer  mepBBIM
OKHCIIATBCS  TIPH
JNMEKTPONIN3E W3
pacTBopa,
COZIepIKAIIEro
BCE  yKa3aHHbIC
MOHBI
OJTHOBPEMEH-HO
(ycnoBust
CTaHJapTHEIE,
AIIEKTPOJIBI

yroJIbHBIE)?

Se05>

21

OH"

22

Se*

23

24

CrO,

25

Bapuanrt 5

Vkaxure Kakou
Tporiecc HE
MPOUC-XOJIUT MpPHU
DIIEKTPOIIN3E

YKa3aHHBIX

ZnBr,

Ha aHoJ€C:

2Br —2ge
= BI’2

ZnS0O,
HA aHOJE:

n-2e=

H,SO,

HaaHoJe:

2H,0- 4e =

H,SO,

Ha KaToJeE:

Zn** + 28 =

H,SO,

HAKaTOJE

2H" + 2¢




pPacTBOpOB
(ycmoBust
CTaHJIapPTHBIC,
3JIEKTPOIBI
IIMHKOBBIE)

Zn2+

=4H + O,

zZn°

IIpu nomyuyeHuu
MEIH 3IEKTPOIIHU-
30M  3aMCHHIH
3NEKTPOJIUT
CUC|2 Ha CUSO4.
Kaxoe
yTBEpKJIEHUE
MIPaBHIIBHO
OTHOCHUTEIIBHO
TEOPETU-YECKOTO
HaIPsDKEHUS
Ppa3IoKEHUs
(Eopm) (ycmoBust
CTaHJIapTHBIE,
3NEKTPOIBI
YTONbHBIE)?

0
E pasiL.
YBEJIUYIUNIT
OCh

0
E pasiL.
YMEHbUINIT
OCh

0
E pasn. HC
N3MCHHIIOCH

Eopm CTaJIo
PaBHBIM

+0,34 B

0
E pasit.
CTasno

paBHBIM

+1,57B

10

Heob6xomumo
OTPEICTUTD
KOJINYEC-TBO
3JIEKTPUYECTBA,
KOTOpOe HaJI0
MPOMYCTHTh
yepes
CoSQO,,

[IOJIY4YUTh 20

pacTtBop
4TOOBI

rCo. Bribepu-te
MPaBUIILHOE
YTBEPKICHHE.

11

20 - 96500

135

12

Q:—

HUcxogabIx
JTAaHHBIX
HeJloc-
TaTOYHO

13

29,5

14

20 -
96500

19,5

15

Bri6epute
HEIpPaBUIbHOE
YTBEpXKACHHE
OTHOCHUTEIIBHO

ITepBbIM
BOCCTaHa
BJIUBAETC
sl KATUOH
MeHee

ITopsinok
BOCCTaHOBII
e-Hus
KaTHOHOB

Karmon Mg*
HE  BOCCTa-
HaBJIMBAETCS
W3 PacTBOPOB

"3
cr u
TIePBBIM

KAaTHuOHOB
Fe**

BOCCTaHaBJIMB

3
KaTHOHOB
Hgg2+ u
Ph2*




BOCCTaHOBJICHUS
KaTHOHOB  TIpH
AIIEKTPONIH3E
pacTBOpOB
(ycmoBust

CTaHIAapPTHHIC)

AKTUBHOT
o
MeTajia

16

3aBUCUT OT
MOTEHITHAT
a

EMenJr/MeHa
rpaHumIe
Me/Me™

17

18

a-CTCA

HOH

19

MoCJICaH
UM
BOCCTa-
HaBJINBae

TCA HOH
Pb2+

20

Kaxkoi aHUOH

nin MOJICKYJ1a
OKHC-JIACTCA  Ha
aHoJI¢c

ANEKTPOIIN3E

pu

pacTBopa,
cozIepIKaIero
BCE MOHBI
OJTHOBPEMEHHO
(ycmoBust
CTaHAapT-HbIE,
AIIEKTPOIBI
YTOJIBHEIE) ?

COs>

21

Se?

22

CN™

23

OH"

24

H.0O

25

Bapuanr 6

Kaxoit mporiecc
BO3MOKEH TpH
AJIEKTPOIIN3E
yKa3aHHBIX
pacTBO-poB
(amexTpoas! —
yroJIbHBIE)?

Ba(OH);
HaaHOJE:
2H,0 -

4e=0, +
4H"

Ni(NO,),

HaKaToze.

2H,0 +2& =
H; + 20H

Ba(OH),

HaKaTozc.

2H20 +2e= H2

+20H

Ba(OH),

HaaHo/JE.

4OH - 45

= 2H,0 +
O,

Ni(NO)

2NO; -
2e =

2

HaaHOZgC:

N,Os +O

5

Bri6epute
HENpaBUIbHOE
YTBEpKICHHE
OTHOCHUTEIILHO
TEOPETHYECKOTO
HaTPSOKEHUS
pasnoxenus  (E°

pasiL.)

Eopa3n.

E’pasn. LIOH

E° paszi. H,O =

E pasm.
Ca(N03)2

HC 3aBHUCHUT

pasi.




YKa3aHHBIX H,SO,= =E’O, + 1,639 B ot E°ca2+/ca | HNO; =
pacTBOpoOB 2,057 B 2H,0/40H —
(yeoin E°2H,0/H 1,229 B
CTaHIAPTHBIE, - s ’
BIEKTPOIBI +20H
IJIATHHOBBIC)
8 9
6
7
10
Benercs
AIEKTPOIIU3
pacTeopa 10 630 . 3,25 26 6010 <30 936,2(')56 Hcxoaubt
Cr2(804)3. Hano: m. = X
=10 A I _ JAHHBIX
, m, = m, = m, = HeaxocTat
30 30-60-10
Tonrsa™ MHAH 1 96500 96500 3060 - 10 | O™
Me= 3,25r.
Vxaxure
MPaBWIBHBIA X0
pemieHus TS 12 13
omnpeacIeHUs
pea 3 11 14
SKBUBAJIEHTHOMN
MAacCChI Xpoma 15
UD)
Bri6epute s Katnon 6onee | IlepBoim Karnonst ¢ | U3
NpaBUJIIBHOC KaTHOHOB | aKTUBHOI'O BOCCTaHAaBJIH- EOMen+,Me< KaTHOHOB
YTBCPIKACHHC Cu®*  wu | meramia 0 B m|Cr =u
g;:;;:ﬂ;;ﬁ:() Fe?* Boccranapiup | BACTCA  KaTHOH | yaorpopo | Ag'
paCTnga MIEPBBIM a- Metajlia €| ¢ pH<7 me | nepebiMu
’ MEHEE
COEPIKALLETO BOCCTaHa eres HenELA R BOCCTaHaBJ | BOCCTa-
HECKOJIBKO BIIH- p puLl H-BalOTCS HaBJIMBae
KaTHOHOB BaeTcs 13 pacTeo-pa HOTEHIHATOM TCS HOH
OZHOBPEMEHHO Cu* crét
(ycnoBus
CTaH/apTHbIE) 17 19
18
16 20
Kakoi aQHHOH




Oyner

OKHCIIAIThCSA ~ Ha
aHoze
IPH 3JIEKTPOJTH3E

INEPBbIM

pacTBopa,
COZIepKALIEro

BCC  yKa3aHHbBIC
HOHBI  (yCTIOBUS
CTaH/IapTHEIE,
ANEKTPOIBI

HUKEJIEBbIE)?

NO,~

21

cr

22

Br

23

S0.*

24

Hwu onun
u3
YKa3aHH
BIX HE
OKHUCIISIET
cs

25

Bapuanr 7

Kakoit mpouecc

BO3MOXKEH  TIpH
JNEKTPOIIN3e
yKa3aHHBIX pacT-
BOpOB
(amexTpoas!
YTONbHBIE)?

AICl;

Ha KaToxac:

AP+ 36 =

Al°

Hwu ogun n3
YKa3aHHBIX
MIPOIIECCOB HE
BO3MOXKCH

Pb(NO;),

HaaHoJE!
2NO; —2& =

= N205+ 0]

Pb(NO;),

Ha KaToJ¢c:

Pb% + 28 =
Ph°

4| 2=

FECIZ

Ha
Karoae

Fe®" +

Fe’

Bri6epute
MPaBUIIEHOE
YTBEPKACHUE
OTHOCHUTEILHO
TEOPETUIECKOTO
HaIPSOKEHUS
pasnoxenns  (E°
pasil.) pacTBOPOB
MIPH IEKTPOIH3E
(ycmoBust  craH-
JapTHEIE,
AEKTPOJIBI
IJIATUHOBBIE).

E’pasun.
NaQ_SO4 =

=E’pasn.
H,O

E’pasin. NaOH

= E%asin. H,0

E’pasn. KCI <

<E°pazn. NaCl

E’pasu.
NaOH =

= E%pasu.
Na,SO,4

0
E'ln,s0,

EO
Oz+I/IH+/2H20

—_E°

2H'/H,, Pt

10




Vkaxure
MPaBWIBHBIN X0

pelieHus JUIS
OTIpeICICHIS
JKBH-BaJICHTHOH
MaccChl IJIATUHEIL, 1,517 1,517 - 96500 | McxomHbIX 10-60-5 10 -
€ClIM  HM3BECTHO, JaHHBIX 60 -5
uTO mpu | ™= m,= HEJIOCTATOYHO | M, = —
DTICKTpOIIH3E 10-60 -5 10 - 60 - 5 1 ma
pacTBopa COJIM B
TeueHue 10 MuH., 96500
npu | =5 A, nHa )
37EKTpojIe 1,517
Beigenu 1,517
IJIATHUHEL.
11 12 13 14
15
[opsimok
BOCCTaHOBIICHU Katnonst
Bri6epure ITopsinok a W3 KaTHOHOB | pyeramop ¢ | KaTuo
TIPaBHIILHOE BOCCTaHOBJ Cd*u n® paB- HBl  C
yTBCp)KI[eHI/Ie [ HUA KaTHOHOB HCpBI)IM IIOTCH
OTHOCHUTEJIBHO HE 3aBUCHUT OT | BOCCTaHaBiuB | HBIMHA ua-
DJIEKTPOJIM3a HHA HC | nx a- 3HAYCHUSIMU
pacTBopa, 3aBUCHT OT | yonnenTparmn ” IOTeH- oM
COMEpKAIIETO BEMMMHHBL | oy yeopp, | STO% Cd MeHee
HECKOJIBKO sapsna 4TO Haros - 041
KaTHOHOB KaTHOHOB IMOTEHIINATBI BOCTAHABIME |\ B ne
OJTHOBPEMEHHO cucteM Me ot BoccTa
(ycnoBus Me™  pasmu- st HaBJNn
CTaHz[apTHLIe) 16 | yaroTcs 18 OJIHOBPEMEH BaroTC
A nu3
17 Ho pacTBo
poB
(pH =
191 7)
20
Kakoi u3
YKa3aHHBIX
AHUOHOB HE ,
Oyzer Bee CrOr SO.> OH" o\
OKHUCJIATBHCS HpI/I YKa3aHHBIe

3JIEKTPOIIN3E
pactBopa,




coJIeprKaIIero
BCE  yKa3aHHBIC
AQHHOHBI

(ycmoBust
CTaHJapTHEIC,
3IIEKTPOBI
IJIaTHHOBBIC)?

21

22

23

24

25

BapuanTt 8

Kakoit mpouecc

HE BO3MOEH
MPH BJICKTPOJIN3E
yKa3aHHBIX
pacTBO-poB
(amexTpomast
IJIATUHOBBIC)?

KOH

HaaHOZC:

A0H— 45 =
2H,0+0,

AICl;
Ha KaToze:

AP*+38 = Al’

HNO,
HaaHo/Ie:

2H,0 — 48 =
4H* +0,

HNO,

HaKaToq
e.
2H,0 +
Zé:ZHZ
+20H

Bcee
yKa3aHH
BIC HE
BO3MOXK
HbI

Kakoe
HaIpPsDKEHUE
PpasyoKeHUS
TEOPETUYCCKH
HEOOXOAUMO IS
3JIEKTPOJIN3a
pactBopa ZnBr,

(ycnoBust
CTaHJapTHBIC)?

-0,76 B

[IpaBunbsHOrO
OTBETa HET

1,85 B

—-0,305

—-1,825

10

Kaxkas u3

MIPUBEICHHBIX
hopmya
onpeaeIeHus

JUIA

3JIEKTPOXUMUUEC
KoOH
SKBUBAJICHTHOM
Maccel MeTajuia

HEeIpaBHUIIbHA?

96500 - A

K=

11

96500 - n

12

13

—
a

14

15




Bri6epure
MPaBUIBHOE
yTBEpKACHUE
OTHOCHUTEILHO
AIIEKTPOIIN3a
pactBopa,
coJieprKaIiero
HECKOJIBKO
KaTHOHOB
OJHOBPEMEHHO
(ycmoBust
CTaHIAPTHEIC)

ITepBriM
BOCCTaHABIIN-
BaeTCs
KaTHOH
MeTaia ¢
Oonee
OTPHUIIATCITHH
BIM
MMOTEHIINAIIO
M

16

U3 katnonos Jn®*
u  Ni* nepesim
BOCCTAHABIUBAECT
cst mon Jn**

17

Karmon Fe®*
U3 pacTBopa
FeSO,
BOCCTAHABIIUB

HC

acTCsa

18

Bo3mox
HO

ITepBriM
BOCCTaH
aBIINBa€ | COBMECT
TCS HOE
Oonee BOCCTaH
aKTHBH | OBIIGHHE

BIN HOHOB

H* H
Zn2+

BOCCTaH
OBHUTCIIb

19 20

Kaxkon 3

AQHHOHOB WIN
MOJIEKYJT
OKHUCIISeTCS
MEePBbIM npu
AIEKTPOIIN3E
pacTBopa,
coziepIKamiero

BCE  yKa3aHHbIC
YaCTHUIIBI
(ycnoBust

CTaHJIapTHBIE) ?

cr

21

H.0

22

ClO”

23

24 25

Bapuanr 9

Kakoit  mporecc

BO3MOKEH npu
EKTPOIIH3E
YKa3aHHbIX
pacTBOpoB
(3mexTpos!

HUKEJIEeBbIE)?

Ni(NOs).

HaaHoHeE:

Ni — 28—
Ni2+

Ni(NO,),

HaKaToIeC.

2H,0 +2& =
H, + 20H"

Ni(NO3),
HaaHoJIe:

2H,0 - 48
=0, +4H'

Ni(NO,),

HaaHoJE:

NO, —2&+
20H =

= N037+ Hzo

Ni(NO),

HaaHoOJC:

2NO; — 28
= N205 +0

4 5

Kaxkoe

HaIIps’KCHUEC




pa3noxeHus 1,69 B
TEOPETUUCCKHU
HEOBXOMUMO  JUIA 0,34 B -1,01 B 1,36 B 1,01 B
3JIEKTPOJIN3a
pacteopa  CuCl,
(ycnoBus  craH-
JapTHBIC)?
6 7 8 9 10
IIpu
Kakoe B Hus n;)on cxan ®enondranen | Ipu
YTBEPIKJIEHHE IPUKATOAH | HOTYHCHHA . O;]H oro | ™ 100aBIeH- | mpomycKaH
. oit obmactu | 1000 rNaOH HBIU B _
HETpa-BUIILHO dapazes UU OA-HOT'O
B HaI0 MPUKATOTHYIO
OTHOCUTCIIBHO JJICKTpUUEC (bapaz[eﬂ
Pe3yIbTaTe | sarpaturs 54 00-11aCTh,

KT-pOJIN KTpHU-
SMeKT-ponsa ) MEKTPOITH- | 1150 Honmvaaor | CXPAcKH HE SMEKTp
pactBopa NaCl* 3a P y MeHSeT 4ecTBa

co3maéres KyJIOHOB T HATpHA BOCCTaHABII
menoynas | JJICKTPUICECT H-BaeTcs
cpena Ba 13 14 | 11,2 n1H,
11 12
15
BribepuTe
MPaBUJILHOE
YTBEPKICHUE
OTHOCHUTEIHHO
npouecca Kartnon [opsimok U3 ITopsimok ITopsimok
BOCCTaHOBJICHUS MCHCC BOCCTaHOBJIC | KaTHOHOB BOCCTAHOBJIEH | BOCCTAHOB-
KaTHOHOB 13 aKTUBHOTO | HUS Cu" u Hg*" | us mowos H' u | nenus
MeTasia KaTHOHOB
pacTBOpPOB IpH MEePBbIM Mn?* He 3aBH- | KATHOHOB
DJIEKTPOJIN3E BOCCTaHaB- 3aBUCUT OT
BOCCTaHAaBI | CHT OT | HE 3a-BHCHUT
(ycnoBus cTas- JIUBACTCs ux
JTAPTHBIE). NepBbIM KOHILIEHTpaIl I/IBaeT-szl MaTepuana oT
+
YU TIpU non Cu KaToJa BEJNYHMHBI
YCIIOBHH, 3a-psja
qaTo KaTUOHA
MTOTEHIHAIIBI
16 | cuc-Tem
MelMe™pa3
JIMYAIOTCS 18 19 20
17
Kakoe BemecTBO
WIIH HOH
OKHCIISIETCS _
MEPBBIM Ha aHOJE OH
P a NO," H.,0 S02° s*
u3 pacTBopa,
CoJIepIKalle-ro Bce
YKa3aHHBIC
YacTHII (YCIOBUS 25
CTaHJapTHEIC)?
AapTHbIC) 21 22 23 24




Bapuanur 10

HCIO
VYkaxure mporiecc, LiClO HCIO (pactBoD) LiClO, Na,CO4
BO3MOXXHBIM  IpuU
MEKTPONH3E  YKa- (pactBOp) | (pactBOp) Ha KaToJe: (pactBOp) (pacruta
, B)
SAMHRIC Ha na karoge: | 2HCIO+2H" +2¢ | Ha aHOAC:
COCJIMHEHUI KaToze: ) - 2010, - 28 Ha
(3mmeKT-poabl 2H,O0+2¢ _ aHoJE:
o =ClL,0;+0O
ITATHHOBBIC). Li"+e— =H,+ = CIZT + H,0 2C0.2
Li° 20H" 4 o3
3 —4e=
1 2 2CO, +
0.
5
Kaxoe
TEOPETUIECKOE
HanpsHKEHUE
S Bce oTBeThI
HEO0X0-IUMO  JIJIst
HBI
AIIEKTPOJIN3a
pacTBopa Nal
(ycnoBus
(7
CTaH/IapTHEIE) 6 8 9 10
7
BribepuTte [Ipnu
IPaBUIIEHOE 3aTpare [Ipu 3aTpate 1 Kn
JBYX JJIEK-TPUUYECTBA
TBEPIKIACHUE
yTBep dbapanees | 58.7 BOCCTaHaBJIH- 29,4
OTHOCHUTEJILHO —
3JIEKTPUY Baetcs 29,4 T My; =
ANEKT-POJIN3a . — Kyj = —Hreens Kni=—729.4:Q
pactBopa  NIiSOy | goc-
(ycmosust CTaHaBJIN F 96500
CTaHJapPTHBIC), BaeTcs 13
58,7r 15
HUKEJIS
12 14
11
VYkaxure
HENpPaBUIBHOE YT- ” [lepBsIM
BepIKIICHHE [Topsimok | Tlopsimox U3 xatuonos Zn“" | Iopsgok BOCCTaH




OTHOCHUTENBHO
nporecca
BOCCTaHOBJICHUS
KaTHOHOB npu
AIIEKTPONIN3E
pacTBOpOB
(ycnoBus

CTaHJapTHBHIE)

BOCCTaHO
BJIC-HUA
KaTHOHOB
3aBUCUT

oT nepeHanps
KCHHS

IIOTCHIIMA
J1a
CUCTEM

Me I
Men+

16

BOCCTaHOBII
€HUsT HOHOB
Fe* u H'
3aBHCHT OT

BOJIOpOJIA

17

u Cr¥f
BOCCTAHABIIUBAECT

NEPBbIM

cs mon Crt

18

BOCCTaHOBJIC
HUS 3aBHCUT
OT BEJIMUMHBI
3apsaa
KaTHOHa

19

aBIIUBA-
ercs
KaTUOH
Hanboe
e
AKTUBHO
ro
MeTala

20

Kakoli woH wunu
MOJIEKyJIa
OKHUCIIAETCS
NEepBBIM Ha aHOAE
OpU  3JIEKTPOJIN3E
pactBopa,
COJEpIKALIECro BCE
yKa3aHHbIE
JacTULBI (YCIIOBUS
CTaHJapT-HbIE,
3IEKTPOAbI
YTOJBHEIE) 7

S0,2-

21

H,O

22

Cu

23

cr

24

Br-

25

Bapmanr 11

VYkaxure
BO3MOKHBIN
MIPOLIECC MIPH
AIIEKTPOITN3E
YKa3aHHBIX
pacTBOpoB (yCI0BUSA
CTaH/IapTHEIE,
3IEKTPOIbI
TUTATUHOBBIE)

NaN03

HaaHo/Ie:
2NO; —

2e = N205
+0

NaZSO4
HaaHOJE.

250, - 2@
= 82082_

Hu oqun n3
MPOLIECCOB
HEBO3MOKEH

CrCl;

HaKaToJec.
2H,0 + 28
= H2 +
20H

NaCl
Ha
KaToJe:

Na“+¢e=
Na’

Kakoe Hanpsxenne
pa3noKeHHs
TEOPETUYECKH HE0O-
XOJIMMO JUIS
3IIEKTPOJIN3a

1,77 B

IIpaBuibHO




pactBopa RbCI ro OTBETA 1,36 B -0,828 B 2,188 B
(ycnoBus HET
CTaHJapTHEIC) ?
6 8 9 10
7
Kakoe yTBepxkeHue
MIPABIIIEHO Mpi
OTHOCHUTEIILHO nporycka
3JIEKTPOJIN3A Hna Hns B Huu 1
MOJTyYeHU pH
BOJTHOTO pacTBOpa alr BOCCTaHOBJI 1124 | anomoit KyJIOHa
CdSO, (yenonia Ka IMHA e obmactu chf:;pﬂq
CTARAAPT-HELE) T Heobxom | 12,4 ¢ Keg = HaKaljinBa | poccTaHa
31\-/[3.0"[‘paTI/ITI> KaIMHA HOTCA BJIMBAETC
ommH HEO0X0 UM 2 - 96500 KATHOHEI q
®apaneit | © H' B Buze
anekTpuue | 3aTPATHTH H;0"
CTBa 19300 Kn 112,4
ANEKTpUIEC
TBa 13 Meg = ——
11
14| 2
12
15
Bri6epute
N Hepaoim i Karnon - W3  nByx
YTBCPXKACHUC BOCCTaHAB | KaTUOHOB HMemm;Iﬁ Ka_g’IOHOB o | carmonon
OTHOCHUTEJILHO muBaetcs | Cu™, Ag* u HOTCHIHA — Ni“" u Sn )
BOCCTaHOBJICHHS KaTHOH C | A3 3,045 B, e oc- | "CPBPM pynHee
KaTHOHOB TIPU GombuIIM TepBbIM cTaHaBTMBacTcs | BOCCTaHasn | BOCCTaHa
3JIEKTPOIN3E 3apaioM BOCCTAHAB- UBACTCA BJIMBACTC
pacTBOpoOB (yCI0BHUSA HBaeTCA non Ni?* s KaTHOH
CTaHJapTHHIC) on Ag' 18 MEHEe
16 AKTUBHOT
0 MeTaia
19
17 20
Kakoit wuoH wmum
MOJIEKYJIa HE
OKHUCIISETCS npu
AIIEKTPOITN3E
pacTtBopa,
COZIepKAIler0  BCE




(ycmoBus
CTaH/IapTHEIC,
AIIEKTPOJIbI
TJIAaTHHOBEIE) ?

YKa3aHHbIC YaCTUIbI

Se”

Pt

21 22

OH"

CI

23

ClOs

24 25

BapuanTt 12

Ykaxure
npolecc,
BO3MOXHBIN NpU
3IIEKTPOJIN3E
yKa-3aHHBIX
pacTBOpOB
(3mexTposI
TJIaTUHOBEIE).

Hu oqun u3
YKa3aHHBIX
HEBO3MOXKE
H

H3PO,
HaaHoJIe:

2P0, — 68
= P205 +30

KJ

Ha aHOJIC:

2] -2e=4H"

+J5

H;PO,

HakaToxIe.

2H20 +2e=
H, + 20H"

Ba(N03)2

Ha KaToac:

Ba® + 28 =
Ba’

Kakoe
HanpsDKEHUE
PasIoKeHHs
TEOPETUYECKU
HE00-X0INMO
JUIst
EKTPOIIH3A
pactBopa LIOH
(ycnoBus
CTaHAapTHbIE) ?

+0,401 B

+0,811 B

+1,229B

IIpaBunbHOT
0 OTBETA HET

~1,229B

10

BribepuTe
NpaBUIIBHOE YT-
BEPIKICHUEC
OTHOCHTEIFHO
AIIEKTPOIIN3A
BOJTHOTO
pactBopa SnCl,
(ycnoBust cran-
JApTHBIE).

Mgp =
I-1

59,3 -

11

IIpu
MPOMyCKaH
nu 1 Kn
ANIEKTpUIEC
TBa
BOCCTaHaBII
HMBacTCS

118,6

Msp =1

T

2+96500

IIpu
MPOIYCKAHUU

1 ®apanes
ANEKTPUUECTBA
BOCCTaHABIIUB
aeTcs

118,6

Mgn =
/MOJIb

13

Mgy =—
59,3

14

IIpu
IIPOILyCKaHU
u

2 -X
dapazees
JNEKTPUIECT
Ba
BBIJICIISICTCS

118,6 rSn

15




12

Bribepure
HETIPaBUIIbHOE
yTBEpKJCHUE
OTHOCHUTENBFHO
nporecca
AIIEKTPONIN3A
pac-TBopa
(ycnoBust
CTaHIapTHEIC).

IIpu
BIIEKTPOJIN3
e pacrBopa
K,SO, y
Karoja
obpa-
3yIOTCS
nousr OH™

16

Ipu N3 KaTHOHOB
ng+ " Sn2+

IIOCEHUM

DIIEKTPOJIN3
€ pacTBopa
KlsB

MPUKATOTH

BOCCTaHABJIUB
acTCia
Hg**

HOH
oM

HPOCTPAHCT
BE
o0pazyroTc
s HOHBI

OH” 18

17

N3 xatnoHoB
Cu* u Cu*
TIePBEIM
BOCCTaHABIIH
BaeTCs
Cu*

HOH

19

ITepBbIM
BOCCTAHABIIH
-BacTcA
KaTUOH
MeHee
aKTUBHOTO
MeTajuia

20

Kakoii u3
AHHUOHOB
OKHCIISIeTCS
MEPBHIM U3
pactBopa,
COJEpIKalllero
BCE YKa3aHHbIE
AQHHOHBI
OJTHOBPEMEHHO
(ycnoBus
CTaHAapTHbIE) ?

NO;

21

Cr

22 23

ClOos

24

OH"

25

Bapuanr 13

Kaxkon

3aHHBIX
pacTBOpoOB
(amexTpoms!
TJIATUHOBBIE).

mpounecc
HEBO3MOKCH IIpU
QJICKTPOJIN3EC yKa-

COC|2

Ha KaToJc:

Co*" +2e=
Co°

Ba(OH), KCIO,

Ha KaToJ¢c: HaaHoOZeC:

Ba®* +2& =

Ba 28 =

ClO; +H,0-

=ClO, + 2H"

HaaHo/gE.

2H,0 —4¢

3

Ba(NOs),

4H" + O,

Ba(OH)

2

HaaHOAC

40H —
4e =
2H,0 +
0,

BribGepute

[paBUJIIBHOE  yT-




BCPIKACHUC
OTHOCHTCIIBHO

0 0 —
reopermieckoro | E pesnCUCl2 E paznfuclz ElpunCUCL = | g0 CusO, | ECpu
HaTIPSDKEHHS 3305[{7 2cI =B’ CUBr, | HQ I3 3,0 VNa'/ Ne?
Pa3IOKEHHs E > E%n.ZNCl, oT b* SABHEHT
(E)  mpH ork
AEKTPOIIN3E
BOJIHBIX
pacTBOpOB
(ammeKTpOaBI 8
TUTATHHOBBIE). 6 7 9 10
Ykaxure
MPaBWIBHBIA X0
pelIeHu JUTs
OTIpeIeTICHHS
MAaccChl 0JIOBA, 5-30- 60
BOCCTaHOBJICHHOT 5-30-60 593-5- 59,3 -5 | UcxomH
0 Ha karoxe mpu | M= — 30 - 60 30 BIX
SIIEKTPOIIH3E m= IR JaHHBIX
pacTBopa 1 m= = HeJ0C-
Sn(NOs),, ecu | 96500 TaTOYHO
96500 96500
=5A,
7 =30 MuH.
11 12
13 14
15

Bri6epute IlepBbIM
HEIPaBUILHOE BOCCTaH
yTBepKIEHHE I/I33i(aTI/I0H03]3 U3 cMecu I/I33+ KaTI/IOHo; Katuonst ABJIHBAC
OTHOCHTEIBHO Fe Cr*" | xkaTnoHOB Al u Fe” | meraion Test 13
SEKTPOI3A MIEPBBIM MEPBBIM karnon Al** e | Gonee cMecH
BOXHEIX BOCCTa- BOCCTaHaBIM | BOCCTAaHABIHMB | AaKTUBHBIX, KATHOHO
PACTBOPOB HaBJ]I/IBieTCSI BaeTCs aeTcs uem Al, w3 | | HOH
MEKTPOIHTOB noH Fe KaTHOH c pacTBOpoB Goree
(ycmoBust Gonee He aKTHUBHO
CTaHTApTHBIE). MOJIOXKUTEITb BOCCTaHaBIH | o

HBIM BarOTCS MeTaIA

3HAYCHUEM 18

1o E° Me™/Me
17

Kakoii annon He
Oyner

OKHCJIIATHCA Ha




a”oze npu
HIIEKTPOIN3E
pacTBOpOB,
COoZIepXKaluX BCe Se? g clo- OH SO2
MOHBI
OJJTHOBPEMEHHO
(ycmoBust
CTaHIapTHEIE,
ANEKTPOIBI

21 22 23 24 25
IJIaTHHOBBIC) ?

7.2.2 IlpumepHblidi mNepeYeHb 3aJaHUN  JJIA  pelleHHs
CTAaHJAAPTHBIX 32124

1. lTpumep KOHTPOJILHOI padoThl 1O TeMe «OCHOBHbIE XMMHYECKHE TOHATHS U
3aKOHBI» (BapHUaHTHI KOHTPOJIbHBIX ~pabOT MpUBEICHBI B Ne  302-2012
METOJUYECKHUE VKA3AHUS k npakTHYeCKOH U CaMOCTOSITEIBHOH paboTe
CTYJCHTOB IO TUCHUIUTMHE «XUMHUS» 0 TeMe «Kitacchl HEOPraHMUECKUX COSAMHEHUIN).

3aganue 1

1. K xakuMm Kj1accaMm Heopranmdeckux BemiecTB oTHocsaTces BaO, Fe(OH),, CuSQOy,
H3PO4 ,Zn(OH) )?

2. KakoBbl xumuyeckue cBoicTBa coieii? OTBET MNOATBEPAUTE HAMMCAHUEM
COOTBETCTBYIOIIUX

YPaBHEHUH PEaKLUM.

3. OcyuecTBUTE CeAYIOLINE TPEBPALLIEHUS:

Cd— CdO — CdSO, — CdCt; — Cd(NO3),— Cd(OH), — CdO.

4. Hanumute ¢popMyinsl aHTUAPUIOB crneayronmx kucinoT: HpSO4, H3BOs;, HCLO,
HMnO,.

5. Kakuie 13 yKa3aHHBIX THIAPOKCHIOB MOT'YT 00pa3oBath ocHOBHBIE conn: CU(OH),,
AL(OH);, KOH?

CocraBbTe (HOpPMYJIBI BO3MOXHBIX OCHOBHBIX COJICH, OOpa30BaHHBIX JAHHBIMHU
OCHOBaHUSMHU U

cepHOM KucnoTou. [IpeBparuTe coii OCHOBHBIE B COJIM CPEIHUE.

I[Ipumep pelieHHe BapUAHTA.

1. BaO oxcun Oapust, ocHoBHO# xapaktep; Fe(OH), ruapokcun »xenesa (1),
ocHOBHOI1 xapakrep; CuSO4

rugpokcua meau,  cpenuss conb; H3POs docdopras kuciaora, KHUCIOTHBIN
xapakrep;Zn(OH) , —

TUAPOKCH/I IMHKA, aM(pOTEPHBIN XapakTep?

2. CBolicTBa COJICH.

1. BzaumopencTBue ¢ METAJIJIAMH::

Zn + CuSO4 — Cu + ZnS0O,.

2. BzaumopeicTBre co 1meI04aMHu:

CuCt;,+ 2NaOH — Cu(OH),| + 2NaCt.

3. B3aumogeiicTBre ¢ KUCTOTaMu:



CuSQOq4 + HyS — CuS| + HySO,,

BiOCt + 2HCt — BiClt3 + H,0.

4. B3zaumoieficTBre MEX Ty cOOOi:

CaCl;+ Na,CO; — CaCO3| + 2NaCt.

Peakuuu 2 — 4 mporekaroT 10 KOHIA, €CIH OJMH U3 00pa30BaBIIMXCS MPOIYKTOB
YXOJHT U3

cdepsl peakiyu, TO €CTh BBIIAJaeT B BHUAE OCAJKa, BBIICIACTCS B BHJE Ta3za WIN
IPEACTaBIISCT

co0oil MasoucconuupyIoniee CoeqUHEeHHe. Ecim MpoayKThl peakmuu XOpoIIo
pacTBOPHUMBI B BOJIC,

TO TAaKWE PEaKIH OOPATUMBI.

5. TepmMudeckoe pas3noKeHue COJICH.

a) pasJiokeHue KapOOHATOB:

CaCO3 — CaO + CO,t,

2FeCO3; — Fe,0O3 + CO,1 + COT;
0) paznoxeHuecyIb(paTos:
F92(804)3 — Fe,05 + 3SO3T;

B) pa3yi0OK€HNUE HUTPATOB.

Tum npoyKTa pa3ioxKeHUs 3aBUCUT OT TIOJIOKEHHSI METaJlIa, 00pa3yIoIero cojib B

IEKTPOXUMHUYECKOM DSy HanpspkeHuil.  Eciam Meramn HaxoauTcss B psiay
HANPSHKCHUHN 10 MarHHs,

TO €ro HUTPAT Pa3JiaraeTcsi HA HUTPUT U KKUCIOPOJ:

2LINO3; — 2LINO; + O,1.

Ecim MeTamn HaxoauTes B pany akTHBHOCTH ¢ M@ mo CU  BKITFOYUTEIIBHO, TO €T0
HUTpAT pa3iaraeTcs

Ha okcu gaHHoro Metayia, NO; u kuciopo:

22n(N03)2 — 2CuO + 4NO,1 + O21.

Ecnu meTann Haxoautes B psay HanpshkeHui nmocie Cu, To ero HUTpaT pasjiaraercs
Ha caM MeTaJll,

NO; ukucnopo:

2AgNO3 — 2Ag + 2N02T + OzT;
I') Pa3lI0KEHUETUIPOKCOCOIIEH:

Sb(OH),Ct — SbOC( + H,0;
1) Pa3JIOKEHUETUAPOCOIICH:

2NaHCO3; — Na,CO3 + H,0 + COQT

6. Conu, oOpazoBaHHbIE CHUJIBHOM KUCIOTOH M ciIaOblM OCHOBAaHHEM, CHIIbHBIM
OCHOBAHHEM H

cnaboil KHUCIOTOM, CclaObIMU KHMCIOTOH M OCHOBAHHMEM YYacTBYIOT B OOMEHHOM
B3aHUMOJICHCTBUM C BOJOM,

TO €CTbh, TOJIBEPTAIOTCS THIPOITH3Y:



a) ZnCl;+H@=  Zn(OH)Ct + HC¢,
Zn*" + H,0ZBH" + H".
Peaxius pactBopa kucnast (PH<7).
6) KCN + H,0O == HCN + KOH,
CN™ + H,OHGE= OH".
Peaxius pactBopa 1esaounas (pH>7).
B) Pb(CH3;C0O0); + H,0 <= Pb(OH)CH;COO + CH3COOH,
Pb** + H,0 == PbOH" +H",
CH3;COO + H,O0=CH3COOH + OH..
Ecnu kaTvoH M aHHOH CIa0bIX OCHOBAaHUS M KUCIIOTHI T'MJIPOJIM3YIOTCS B PAaBHOM
CTCIICHH,
TO peaklus pacTBopa HeWTpanmpHas. Eciam cuima KHUCIOTHI, 00pasyromel colb,
0O0JIbIlIE CUIJIbI OCHOBAHUS,
00pa3yIoliero coyib, TO peakuus cpensl OymeT kucioil. Eciam HaoOopoT, cuia
OCHOBAHHUS BBIIIE,
TO PEAKIIMS CPEIbl IEIOYHASI.
7. B BOJHBIX pacTBOpax COJH JTUCCOIMUPYIOT ¢ 00pa30BaHUEM KaTHOHA U aHHOHA:
a) Na,SO, a3+ SO,” - cpennue,
6) NaHSO, =Ra’+ HSOy - kucnsle,
B) (ZNOH)Ct  =2nOH" + C{ - ocHOBHEIE,
r) KAL(SO4), ==+ A+ 28042' - IBOMHBIE,
n) Ks[Fe(CN)s] =3K" + [Fe(CN)¢]* KOMILIEKC-
[Ag(NH3),]Ctl =%fAg(NHs),]" + Cl mple.
U Tak nanee....

Kputepun onenkn

Crynenty BblIaeTcss S5 3agad, KOTOpble HEOOXOAMMO pellaTh MHCbMEHHO C
ITOPUTMOM PEUICHUS

U pacdyeTaMd. MakcuMallbHOE KOJMYECTBO OayyioB 3a OJUH Bompoc 3. 3a OAHy
HEpEeLIEeHHYIO 3a/1auy

cHMMaeTcs 3 Oaa, eclii HeJJoueT B 3ajaye, TO OJIMH Oa.

CryneHtaMm, HapyIHIAOIUM JUCHMIUIMHY B MPOLECCE MPOBEAECHUS KOHTPOJIBHOU
paboThI, MOKET OBITh

cHAT 1 6ami 3a KaXIblil coyyail.
Kpurepumn oueHKHu 3aaHui:
15 -13 — 3ayaHvie BBHIIOJIHEHO, BEPHO, HAITMCAHBI BCE YPAaBHEHUS PEAKIIHIA; pacCTaBICHEI
K02 (D PUIIHEHTHI,
MMEIOTCS He3HAYUTeNbHbIe apu(MEeTUUECKHE TOTPEITHOCTH, OTHUCKH;
12-11 — naH oAMH HEBEPHBIM OTBET WJIM HE MPABMIIBHO PacCcTaBIeHbl KOA((UIIMEHTHI B
YPaBHEHMSX peaKiuii,
HE HaIlMCaHbl MOAPOOHO BCE YpaBHEHHWs peakiuil. Moryr ObITh HeNpaBHJIbHBIE
BBIUUCIICHUS TIPH BEPHOM
QJIITOPUTME pEIICHNUS;
10-8 — 3amaHWe YacTHMYHO HE BBINOJIHEHO (HET OTBETa Ha 2 BOIPOCA TOJTHOCTHIO,
HEBEPHBI BEIYMCIICHUS B 3a/1a4ax,
HO UMEEeTCs TIPABWIIBHBINA MOIX0/ K PEIICHHIO;



Menee 8 — B OCTAJIbHBIX CITydasiX.
IkaJjia oueHMBaHUA:

O1eHKa «OTJIMYHO» BBICTABIISIETCS CTYIEHTY, HaOpaBmiemy 15-13 Oanos;

OreHKa «XOpOLIO» BBICTABISETCA CTYACHTY, HaOpaBmemy 12-11 6amios;

O1eHKa «yZ0BIETBOPUTEIILHOY BBICTABIISAETCS CTYIEHTY, HaOpaBiieMy 10-8 06aios;
OneHka «HEyIOBJIETBOPUTEIbHO» BBICTABJIAETCS CTYIEHTY, HaOpaBlieMy MeHee &
0aJIoB.

MeToauka MpoOBECACHUSA:

B ayJUTOPUU JJIsl IPAKTHUECKUX 3aHATHHA, B MUCbMEHHON (opme, TPYyIIOBOH CIoco0, B
TeueHue 45 MUHYT,

WCIIOJIb30BaHUsl CIIPAaBOYHOM JINTEPATYypbl U CPEICTB KOMMYHHMKALUH, pe3yjbTaT - Ha
CJIEYIOILEM 3aHATHH.

Bropoii BapuaHT npoBefeHHs KOHTPOJIbHOW paboThI - 3TO JOMalllHee UHIMBUAYaIbHOE
3aJlaHue, 371€Ch

YYUTBIBACTCS MOJHOTA U3JI0KEHHSI U OPUTHHAIIBHOCTD PEILICHHUS.

Ilo1HBIH KOMILTIEKT OIIEHOYHBIX CpeacTB B KOJIUY€CTBO 20 BapuaHTOB.

3ananue 1

1. K xakuMm Ki1accam Heopranmdeckux BemiectB oTHocsaTces BaO, Fe(OH),, CuSQOy,
H3PO4 ,Zn(OH) )?

2. KakoBbl xumuyeckue cBoiicTBa coieil? OTBET MNOATBEPAMTE HAMMCAHUEM
COOTBETCTBYIOIIMX

YPaBHEHUN PEaKLHM.

3. OcyuecTBUTE CeAYIOLINE TPEBPALLIEHUS:

Cd— CdO — CdSO4 — CdCt; — Cd(NO3),— Cd(OH), — CdO.

4. Hammmute GpopMysiel aHTUAPUIOB crieayronmx kuciiot: HpSO4, H3BO3;, HCLO,
HMnO,.

5. Kakuie U3 yKa3aHHBIX THIPOKCHIOB MOT'YT 00pa3oBath ocHOBHBIE conn: CU(OH),,
AL(OH);, KOH?

CoctaBpTe (HOpMYNBI BO3MOXHBIX OCHOBHBIX COJIEH, OOpa30OBaHHBIX JAaHHBIMU
OCHOBAaHUSIMHU U CEPHOU

kucyoTo. [IpeBpaTuTe coii OCHOBHBIE B COJIM CPETHUE.

3amanue 2

1. ITonp3ysCh MeXITyHAPOJIHONM HOMEHKIATYPOW, HA30BHUTE CIEAYIOIINE BELIECTBA
FE(OH)z,Fe(OH)g,Cr203,

CaCO3,NaH,PO4,CuOHCE.  Kakue w3  mepedyHMcIeHHBIX  BEIIECTB  MOTYT
B3alMO/IEVICTBOBATH C COJISTHOM

KHcaoToN? Hanummre ypaBHEHUsI peakuil.

2. YkaxuTe 00II1e CIOCOOBI MOTyUeHUs KUCIIOT.

3. Hanumnre ypaBHEHUs peakuuii, IpH IMOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH
MIpEBPAIICHHUS:

Ba — Ba(OH), — BaC(, — BaSO; — BaC/(s,.



4. HanummuTe ypaBHEHHsI PEaKIMi TOJYYCHHS XJIOPHJIa MarHus: a) JIeHCTBHEM
KHUCJIOTHI Ha METAJLI;

0) IelicTBHEM KUCIIOThI HA OCHOBAHHE; B) ICMCTBUEM COJIM HA COJIb.

5. IlpeacraBere xumuueckue Gopmyisl cynsdparta xpoma (I1), hochara ammonus,
cynbdua xenesa (I1),

HuTpata rugpokcoskenesa (I1).

3amanue 3

1. Hammmmmre Gopmysibl OKCHUIOB Kaiusi, Oapus, aJlOMHHHS, KpeMHus, docdopa,
Cephl, XJI0pa, OCMHUSI.

3Hasi, YTO BAJICHTHOCTH JJIEMEHTA B OKCHJE COOTBETCTBYET HOMEPY  TPYINIBl B
IIEPUOIMYECKON CUCTEME.

2. YKaXuTe CrocoObI MOYyICHUS OCHOBAHUH.

3. Hanummre ypaBHEHUS peakUuil, MPH MOMOIIM KOTOPHIX MOYHO OCYILECTBHUTH
CIIeAYIOIINE TIPEBPALCHHUS:

Al — A£203 — A82(504)3 — AECEg — AE(OH)g — Aﬁzo:g

— NaAtO,.

4. Nokaxwure amdorepusiid xapaktep ZnO u Cry03.

5. Kakue conu MOryTt ObITh MOJIy4€HBI IIPU B3aUMOJEHCTBUM T'HJIPOKCHIa HATPUS C
optodochoproit kucnoroit? IlpencraBere rpaduveckne (GoOpMylbl BCEX BO3MOXKHBIX
coJieil.

3ananue 4

1. Kakue u3 okcumor CaO, SiO,, CuO, CO, N,O;, KO, SOs; Fe,O3 Oymyr
pearupoBath pyu OOBIYHBIX

YCIIOBUSAX C BOAOH M 4TO MpH 3TOM 00paszyercs? Hanumure ypaBHEHUS BO3MOKHBIX
peaKkuuid.

2. KakoBbl 0011e XUMHYECKHE CBOHCTBA KUCIIOT?

3. Moryr nu HaxomuTbesi coBMecTHO B pactBope: a) NaOH u HJ; 6) Ba(OH), u
FeCls; B) NaCt u KOH,;

r) KCU u AgNO;3? JlaiiTe 00OCHOBaHHBIH OTBET W NPUBEAUTE YypaBHEHHUS
COOTBETCTBYIOLINX PEaKLUH.

4. HanumuTe ypaBHEHMs pEaKLUMH, MPU MOMOLIM KOTOPBIX MOKHO OCYIIECTBUTb
MIpeBpaIleHUs:

Fe — FeCt, — Fe(OH), — Fe(OH); — Fe,0s.

5. Hamummre ¢opmynsl cremyroomux cojieil: cynabdara Kamus, HUTpara Oapus,
KapOoHaTa HaTpus,

optodocdara kanbius, cyashuTta HaTpus, cyashuma xenesa (11).

3aganue 5

1. Kak nmonmyuutsh cynbhaT MarHusi, UCXOJAs M3: a) MarHus; 0) OKCHJa MarHus; B)
TUAPOKCHUIA MAaTHUs,

r) kapOoHara Maruusa? Hanummre ypaBHEHUS! COOTBETCTBYIOLIUX PEAKLIUM.

2. KakoBbI crtocOOBI MOTy4YeHUS KUCTOT?

3. Hanmmnre ypaBHEHUs peakuMii, MpHU MOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH
CJIEIYIOIIME IIPEBPALLCHUS:



Na — NaOH — Na,SO, — NaC{ — NaNO3z; — NaNO,.

4. Cmecp okcuma meau (Il) ¢ menpio oOpaboranu pacTBOPOM COJISTHON KHCIOTHI
Y IPOQUIBTPOBAIIH.

Uro ocranock Ha (UIABTPE U 4TO mepenuio B pactBop? OTBET MOSCHUTE.

5. Hamummre mo aBa mpuMepa OCHOBHOM, CpeaHErd M KHUCIOW coiieid. Jlaiite num
XMMUYECKOE Ha3BaHUE

U YK@XHTE, KaK UX MOXHO IOJIyYUTb.

3amanue 6

1. NaHCO3 — muteeBas coma; Na,CO3z — xansrmaupoBanHas cona; CaCOsz — men,
Mpamop, U3BECTHSIK;

K;CO; — moramr; HgCl, — cymema; KNO; — xammitnas cenmrpa; NaCl —
IIOBapeHHas coulb. [laite

STUM COJISIM XUMUYECKUE Ha3BaHUSI.

2. KakoBBI XUMHUYECKHUE CBOMCTBA OKCUIOB?

3. MOXXHO JIM MOJYYHTh PACTBOPBI, cojaepikamiue oaHoBpemeHHo: a) Ba(OH), u
H2804; 6) CaClou N82C03;

B) NaCl u AgNO3; r) KCL u CuSO,? YkaxuTe, Kakne KOMOMHAIIH HEBO3MOXKHBI
u nnouemy. IIpusenure

COOTBETCTBYIOIINE YPABHEHUS PEAKITHIA.

4. HanmummTe ypaBHCHHS peaklnid, TPHU MOMOIIU KOTOPBIX MOXHO OCYIICCTBHTH
CIEAYIOIIUE NPEBPAILCHUS:  NaOH

Cu— CuO —-CusO4, — ?—CuO — Cu.

5. Kakoe B3anmojeiicTBHe MPUBEIET K MOJIYYCHHIO CPeTHEl conmMu U3 XJopuaa

THAPOKCOMArHuA:
a) MgOHCL{ + NaC(; 6) MgOHC( + NaOH; B) MgOHC( + HCE?

3aganue 7

1. Kak mony4uTh T'MIpPOKCHJ MarHus, MUCXOJAs W3 Mar"usi, KUCIOpOJa M BOJIbI?
Hanummwre ypaBHeHus

peakiuii. MOXXHO JI TO100HBIM ITyTEM MOIYYUTh TUAPOKCH]T METU?

2. KakoBsl 001111€ crioco0b! MOJTy4YeHus conen?

3. IlpuBenure mpumepsl GHOpMYJT KUCIOT pa3HOM OCHOBHOCTH. [IpencraBpTe mMX
rpadudeckue GOpMyIIbI.

4. HanummuTe ypaBHEHMsS pEaKUU, IIPU NOMOIIM KOTOPBIX MOKHO OCYIIECTBUTH
CJIEIYIOIME TPEBPALLCHUS:

H,0+ CO,

CaCO3— COx+? — ? —  CaCOs.

5. Kakoro cocraBa MOTYT ObITh MOJYYEHBI COJHM MPU B3aUMOCHCTBUHN THIPOKCHIA
ATIOMUHUS

¢ cepHoOM kucnoron? HazoBute 3TH Cou.

3aganue 8

1. K xakum kiaccam Heopranmdeckux BemiectB otHocstcs HpS, CO,, CuO, BeO,
AE(OH)g, KNO3;, CaCO3?



Kakne wW3 mnepednciieHHBIX BEIIECTB MOTYT B3aWMOJIEMCTBOBATH C COJISTHOM
kucinoToil? Hanummre

ypaBHEHUS BO3MOKHBIX PEaKIIUi.

2. Okcunbl BaO, ZnO u P,0s5 mpenctaBisitoT co0oil MOponIKooOpa3Hbie BEliecTBa
6eroro 1Bera.

Ecnu 3T OKCuabl Hellb3sl pa3IMuUTh MO0 BHEIIHEMY BHY, TO, KaK 3TO CAENIATh IPH
ITOMOIIA XUMHUYECKHUX

peakuuii?

3. CocraBbTe YypaBHEHHUs pEaKIUil, C MOMOIIbIO KOTOPBIX MOYKHO OCYLIECTBUTH
CJIEYIOIME IPEBPALLCHMUS:

Fe —» FeO — Fe,03— FEz(SO4)3 — FeCl3 — FE(OH)g

— Fe(OH)( NOg)z.

4. Hanumure rpaduueckue GopMysbl BCeX BO3ZMOXKHBIX COJICH, MOJyYEHHBIX MPH
B3aUMOJCICTBUU

TUAPOKCUA KaNbIUs U OPTO(HOCHOPHOM KHCIOTHI.

5. Hazosurecomn: ZN(NO3),, ACOHCL,, NaHCO3, (CuOH),CO3, NaHS, K,S.

3ananue 9

1. K kakuMm Kiaccam coenuHEHUH OTHOcATCs cienyromue BemectBa NyOs,
Zn(OH)z, CaO, Ni(NOg)z, H3PO4,

Fe(OH);? C xakumu M3 MEpEeYHCIICHHBIX BEUIECTB OYIET pearupoBaTh THIPOKCHU]
HaTpus’?

CocraBbTe ypaBHEHUS pEaKLIMil.

2. IlpuBenure HE MeEHEe CEMHU CIOCOOOB TMOJYYEHHUS COJIeH, HaIUIINTE
COOTBETCTBYIOIINE YPAaBHEHUS

peaKkuuu.

3. C noMouIpt0, KaKuX peakiuii MO>KHO OCYHIECTBUTH CIEAYIOIINE MPEBPALICHUS:

S — H,S0y; Cu — CusS; Fe — Fe(OH)3?

4. Hanumure ypaBHEHMsI peakiuil, JOKa3bIBAIOIINUX KHCJIOTHBIM XapakTep
SO,, P,0Os, MnO3, CL,04.

5. Kakue w3 yka3aHHBIX THAPOKCHIIOB MOTYT 0Opa3oBaTh OCHOBHBIE COJIM: Q)
Cu(OH),; 6) Fe(OH)s;

B) KOH; r) Zn(OH),; 1) CsOH? Hamumure rpaduueckue GopMyIbl BO3ZMOXKHBIX
OCHOBHBIX COJICH,

00pa30BaHHBIX TaHHBIMH OCHOBAHUSMHU U CEPHOM KUCIOTOM.

3aganue 10

1. B peaknun, ¢ KakuMU HEOPraHMYECKUMHU BEIIECTBAMU MOXET BCTYIATh
COJIIHAsE KHCIOoTa?

IIpuBenuTe 1O JBa IpuMepa B3aWMOJEHCTBHSI COJSTHOM KHUCIOTBHI C
MPEACTABUTEISIMU KaKI0TO

KJIacca HEOPraHUYECKUX COEITMHEHUH.

2. Moryr nu OKCUIBl pa3HbIX 3JEMEHTOB pearupoBaTh Apyr c japyrom? OTBer
MOTUBHPYWUTE.

MoryT 11 OKCHJIBI pearupoBath ¢ COISIMU?

3. CocTaBbTe ypaBHEHHs peakluil, ¢ MOMOUIbIO KOTOPBIX MOXHO OCYIIECTBUTH
CHEAYIOIIUN UK

IIPEBPAILCHMI:



Cu — CuO — CuCty; — Cu(NOg3); — CuO — CuSOq,

— (CuOH),SO0..

4. HarpoHHas W3BECTh MPEACTaBISET COOOW CMeCh THUIPOKCHIIOB HATPUS W
kasbnys. Ha uéM ocHOBaHO

IPUMEHEHHE J3TOW cMecu  JUIsl TOMIONIEHMs yriaekuciaoro rasza? Hamummure
YpaBHEHHS COOTBETCTBYIOIINX

peaKkuuid.

5. Conbro kakux KucioT saBisroTes jsmnuc (AgNO3) u 6eproseroBa conb (KCLO3)?
Hanummre dopmynbl

ATUX KUCJIOT U UX MAarHUEBBIX COJIEH.

3ananue 11

l. Kakue u3 yKa3aHHBIX Ta30B BCTYMAIOT B XHWMHUYECKOE B3aMMOJICUCTBHUE C
pactBopowm mienoun NO,

HCL, H,S, NO;, N, CH4 CO, CO,? Hanumure ypaBHEHUSI COOTBETCTBYIOIINUX
peaKui.

2. IlpuBeaute ypaBHEHUS DPEaKIMii, B KOTOpbIE MOET BCTYyNaTh pa3daBiieHHas
CepHasl KUCIIOTa.

3. Kak nokasats amdoTtepnsiii xapakrep Be(OH),, AL,03?

4. HanumuTe ypaBHEHMs PEaKIui, MPU MOMOIIM KOTOPHIX MOXKHO OCYIIECTBUTH
MIpEBpAIICHHUS:
Na — NaOH — NaHCO3; — Na,CO3; — Na,SO4 — NaCl— Na.

5. YKaxxuTe BaJICHTHOCTh KHCJIOTHBIX OCTaTKOB, BXOJSAIIUX B COCTaB COJICH:
CaBry;, KMnOg4, KoMnQOy,

FE(NO3)3, AlSs.

3ananue 12

1. Kak, ucrons3ys xene3o, cepy, BOAYy U KHCIOPOJ, MOJYYUTh JIBa OKCHJAA, JBE
COJIU U JIBE€ KUCIIOTHI?

OTBeT MOSICHUTE YPABHECHUSIMU PEAKIIUM.

2. TlpuBeauTe TpHUMEPHI PEaKIUd, TOKA3BIBAIOIIUX OOIIME CBOWCTBA OCHOBHBIX
THUAPOKCHJIOB.

3. CocraBbTe ypaBHEHHUs pEaKIUil, C MOMOIIbIO KOTOPBIX MOKHO OCYIIECTBUTH
CJIe1yIOIME TPEBPAICHUS:

Ca — CaO — Ca(OH), — CaCO3 — CaCl, — Ca(NOs),

— Caz(POa)e.

4. CocraBbTe (OpPMYINIBI CpPEIHUX UM KUCITBIX COJIEM Kaiuusl W KajbIus,
00pa30BaHHbBIX: a) YTOJbHOM;

0) MBIILIBIKOBOM KHcaoTaMu. Kak mpeBpaTUTh COJIM KUCIIbIE B COJIA CpeTHUE?

5. IlpuBenuTe mpuMeEpPHI JBOMHBIX, CMEIIAHHBIX U KOMILJIEKCHBIX COJIEH.

3ananue 13

1. Hanwmure  xumudeckue  (OpMynbl — HHTpaTa  IMHKA,  XJIOpHJa
JTUTUPOKCOATIOMHHHS, THAPOKapOOHaTa

marHus, cynbouna xenesa (111), kapéonara runpoxcomenu (1) .

2. IlpuBenure ypaBHEHUS pEaKIUid, ¢ MOMOIIBIO KOTOPBIX BCEMH BO3MOKHBIMHU
crocob6amMu MOKHO

MOJIYYUTh XJIOPH]T aTFOMUAHMSL.

3. CocTaBbTe ypaBHEHHsI PEaKIUil, C TMOMOIIBIO KOTOPHIX MOXKHO OCYIIIECTBHUTH



ClIeyIOIKe IPEBPAICHHUS:

Zn — ZnS — ZnCl; —Zn(NO3); — ZnO — NayZnO; — ZnSO,4 — Zn(OH)s.

4. Macca :xele3HON IJIaCTUHKH, OMYIIEHHOHW B pacTBOpP MEIHOTO Kynopoca,
yBenuurBaeTcs. OObsCHUTE

Ha0JII01aEMOE SIBJICHUE.

5. IlpuBenuTe mpuMepbl TEPMUYECKOTO PA3NIOKEHUsI KUCIOT, OCHOBAaHUH, COJIEH.

3amanue 14

1. K xakum kiaccam Heopranmueckmx BemecTB orHocsaTcs NoO, NaoS, CaO,
Be(OH),, AgNO3, KOH?

C KakuMu U3 yKa3aHHBIX BEIIECTB OYJET B3aUMOJIECHCTBOBATb COJISIHAsL KUCJIOTA?
IIpuBenuTe ypaBHEHMS peaKLU.

2. Tlepeuncnute oOmme cBoicTBa coieil. OTBET WLIIOCTPUPYWHTE ypaBHEHHEM
peaKuuid.

3. MOXHO JH NPUTOTOBUTH PACcTBOPHI, coepxkaliue ogHoBpeMeHHO: a) BaCl, u
K>CrOy;

0) Pb(N03)2 u Na;SOy; B) Ca(OH)z u H,S; r) KNO3zu CaCt,?

4. HanummTe ypaBHEHMsI peakUWid, IPU MOMOIIM KOTOPBIX MOXHO OCYIIECTBHUTH
[IPEBPALLICHUS:

N2 — NH3 — (NH4),SO4 — NH4Ct — NH3 — NH4NOs.

5. Hazosureconu: BaCl,, Ba(OCE)z, B&(CEOg)z, Ba(C{éO4)2.

3ananue 15

1. Hanumure rpadudeckue hopMyibl TUAPOKCUIOB CIEAYIOIIUX METAIIOB: JIUTHUS,
mapranma (1),

xpoma (Il), mapranma (VII), xpoma (Y1), xenesa (Il), xeneza (lll). Ot xakoro
(hakTOpa 3aBUCHUT KOJHUYECTBO

TUAPOKCUIIBHBIX TPYIII B OCHOBAHUSX ?

2. [IpuBenute ypaBHEHUS peaklMii, JOKa3bIBAIOIIKE OOIIME XMMHUECKHUE CBOMCTBA
KHCJIOT.

3. C nomouIbio, KaKUX peaklui MOKHO OCYIIECTBUTH CIIECAYIOLIUE PEBPAIICHUS:

C—->CO—C0O, — CaCO;— CaCty,— C&(NOg)z — Ca3(P04)2 ?

4. Kakue W3 NEpEeYUCICHHBIX KHUCIOT: CEPOBOJOPOJIHAsA, CEPHHUCTas, a30THasd,
dbocdopHas, ykcycHast KHCIIOTa —

MOTYT 00pa3oBbIBaTh Kucible conu? Hamumure xumuueckue u Tpadudeckue
(hOpMyIIbI BO3MOMXHBIX KHUCIBIX

coJiell, yKazaB KHCIOTbI, 00pa30BaHHbIE UX B3aMMOAEHCTBHEM C TUAPOKCHUIOM
KaJIBITHSI.

5. Kakas ¢opmyna cooTBeTcTByeT MaprauioBuctoi kuciore: HMnO,; HoMnOy;
HsMnO4?

3ananue 16

1. Bemmumiere (hopMynibl TUAPOKCHIOB, HEPACTBOPUMBIX M PACTBOPUMBIX B BOJIE:
Zn(OH),, Fe(OH),, NH,OH,

Be(OH),, Ca(OH),, At(OH)s. Kak Ha3bIBalOTCS pacTBOPUMBIC B BOJIC OCHOBAHMUs?
Kakne u3 mepedmciieHHbIX

TUAPOKCUAOB  SIBIISIFOTCS aMpoTepHbIMU? C MOMOIIBbIO YpaBHEHUN XUMHUYECKHUX
peaKkuuii TOKaXKUTE

ux aM(OTEepHbII XapakTep.



2. C xakuMmM BemiecTBaMM (IPEACTAaBUTENN Pa3IMYHBIX KJIACCOB HEOPraHUYECKUX
COCIMHEHUI)

MOKET B3aMMOJEHCTBOBAaTh OKCUJA LMHKA? OTBET WUIIOCTPUPYHTE ypaBHEHUSMU
peaKuuid.

3. Hanumure ypaBHEHUs peakiuil, P MOMOIIM KOTOPHIX MOXKHO OCYIIECTBUTH
IIPEBPALICHMS:

KBr — Br, — HBr — NaBr — AgBr.

4. Hanummure Bce BO3MOXKHBIE XUMHUYECKHME U rpaduueckue (opMmyisl cole,
00pa3oBaHHBIX

IIPY B3aUMOJCHCTBUU THIPOKCUAA ATIOMUHMS U CEPHOU KUCIOThI. Kak mpeBpaTtuthb
OCHOBHBIE COJIN

B COJIM cpeaHue?

5. IlpuBenuTe MpUMEpPHI, KOT/la MPU HArpEeBaHUM OJHOW COJM OOPa3yrOTCs cpasy
TPH OKCHJIA.

3aganue 17

1. [TpuBenute mpuMepsl 00pa30BaHUs COJIEH U3: a) ABYX Ia3000pa3HbBIX BELIECTB; 0)
JBYX TBEPJBIX BELIECCTB;

B) TBEPJOr0 U ra3000pa3HOro BEUIECTB.

2. Kak MOXHO MOJy4uTh HEpacTBOpPUMBIE B Boje  Tujpokcuibl? IlpuBeaure He
MEHEE YETBIPEX TPUMEPOB.

3. Hanumure ypaBHEHMs peakiuil, C MOMOILBIO KOTOPHIX MOXHO OCYIIECTBUTH
CJIENYIOIINE IPEBPALICHMUS:

Ca — CaO — Ca(OH), — CaCO3; — Ca(HCO3), — CaCt,

— CaCO; — Ca0 — Cag(PO4)2.

4. Kakue KMCIOTBI MOTYT OBITh IOJTy4E€HbI HETTOCPEICTBEHHBIM B3aUMOJICHCTBUEM C
BOJOM OKCHIOB: P20s,

CO;, NO3, N,Os, MnO3?

5. Haszosurecomu: Co0SO,; Na,Cr,07, K,S, Ba(HSO;3);, CrOHSO,;, KHS.
[IpencraBbTe nX rpadpuyeckue

M300paKeHusl.

3ananue 18

1. Kakue U3 u3BECTHBIX THIIOB COEIMHEHUN MOTYT 00pa30BHIBAThCS MPH ACUCTBUH
KHCJIOTBI Ha paCTBOPBI

conent? IlpuBenure npumepsl.

2. IlpuBenure ypaBHEHHS peakUuil, XapaKTEepHU3YyIOLIUX Haubosee Ba)KHbIE
CBOMCTBA KUCJIOT.

3. Hanummnre ypaBHEHUs peakiuil, IpH IMOMOIIM KOTOPBIX MOYKHO OCYLIECTBUTH
MIpeBpaLCHHUS:

S — FeS — H,S — KHS,

!

SO, — NaHSO3; — CaS0s.

4. Ecniu KunsATHTh MarHuil ¢ BOJAOH, B KOTOpyIO a00aBieH (eHondranent, TO
OKpacKa pacTBOpPa BCKOPE

ctaHetT po3oBoi. [louemy? Hanumure ypaBHEHUS peaKkIIUU.

5. HazoBuTe Bce COJM, KOTOpbIE MOTYT OBITh MOJIyYEHBI MPH B3aUMOAECHCTBUU
THIPOKCHUIA Kaust



Y OPTOMBIIIBAKOBOM KHCHO0THL. CocTaBbTe UX rpadudeckrue GopMyIIbl.

3ananue 19

1. TpeOyercs, UCXOAs U3 YU U KaJlbLiUs, OJYyYuTh KapOoHaT Kanbuus. Kakoe emé
BEIIECTBO HEOOXOAUMO

Juist 3T0ro? OTBET NMOSICHUTE YPABHEHUSMU PEAKLIUM.

2. IlpuBenure ypaBHEHMs peaklMid, XapakTepu3ylollue Hauboiee BaXKHbIE
CBOMCTBA COJIEH.

3.P— P205 — H3PO4 — N33PO4 — Ca3(P04)2.

4. Kakue M3 HepeunclIeHHBIX BELIECTB pearupyroT ¢ ruapokcuaom kamus: CaO,
CuSO4, NOy, Zn(OH),,

H.S, Fe(OH)s, HJ? CocTaBbTe ypaBHEHHUS BO3MOKHBIX PEaKIIUH.

5. CocraBbre rpaduueckue (HopMyabl BceX BO3MOXKHBIX COJIeH, 00pa3oBaHHBIX
THIPOKCUIOM MarHus

1 opTohocHOpPHON KUCIOTOM.

3aganue 20

1. Kak u3 HeraméHoW H3BeCTH, COAbl M BOJbI MOJYYUTh T'MJIPOKCUZ HATpHs?
Hanummre ypaBHeHus

COOTBETCTBYIOLIUX PEAKIIUH.

2. Kakue U3 M3BECTHBIX THIIOB COSIWHEHHI MOTYT 0Opa30BBIBATHCS MPH ACHCTBUH
pacTBopa mEnoun

Ha pacTBOpbI coneit? [IpuBeaute He MEHEe TpeX IPUMEPOB.

3. Ocy1ecTBUTE ClIEAYIOLINE IPEBPALLCHUS:

Cr,03 — Cr2(804)3 — CrClz; — Cr(N03)3 — Cr(OH)3 — Cr,0O3— NaCrO, —
CrCls.

4. Hanwummte ypaBHeHHs peakuuii oOpasoBanusi coneil Cag(POs),, CdSO,,
Ba(NOs), B pesynbraTe

B3aMMOJICHCTBUS: a) OCHOBHOTO M  KHCIOTHOTO OKCHJIOB; 0) OCHOBAaHUS H
KHCIIOTHOTO OKCH/JIa;

B) OCHOBAHUS U KUCJIOTHI.

5. Hazosure comu: Na,Cr,0;, Ca(H,PO,),, FeOHSO,, NaHS, A((OH),Ct,
KH,AsO,4. CocraBbTe

ux rpapudeckue GopmyIibl.

3ananue 20

1. Kak u3 HeraméHoH M3BECTH, COIbl M BOJBI IOJIYYUTb THUAPOKCHJI HATpHs?
Hanmmnre ypaBHeHUs

COOTBETCTBYIOIIMX PEAKIIMIA.

2. Kakue 13 W3BECTHBIX THUIIOB COEIMHEHUIN MOTYT 00pa30BbIBAThCS MpPU ACUCTBUN
pacTBopa mEIoUn

Ha pacTBOpbI conei? [IpuBeanTe HE MEHEE TPEX IPUMEPOB.

3. OcymiecTBUTE CAEAYIOLINE IPEBPALLIEHUS:

Cr,03 — CI’Q(SO4)3 — CrCl; — CI’(NOg)g — Cr(OH)3 — Cr,03— NaCrO;, —
CrClts.

4. Hanwmmute ypaBHeHHS peakiuii oOpasoBanus cosieir Caz(POys),, CdSO,,
Ba(NOg3), B pesynbrare

B3aMMOJICHCTBUS: a) OCHOBHOTO M  KHCJIOTHOTO OKCHIOB; 0) OCHOBaHHS W
KHCIIOTHOTO OKCH/JIa;



B) OCHOBAHUS U KUCJIOTHI.

5. HazoBute conu: NaZCr207, Ca(H2P04)2, FeOHSO,, NaHS, AE(OH)2C€,
KH,>AsO,4. CocTaBbTe

ux rpaduueckue GOpMyIIbL.

2. Ilpumep KP 1 -Tema «Xumuueckasi TEepMOIMHAMHUKA)
1 Peaknuss ropeHHs JTaHa BBIPAKAETCS TEPMOXMMHYECKUM YpaBHEHUEM:

CoHe(ry +31/2044y 7/202r)+ 3H200x) *AHyp. = -1559,87 kT

Beraucnuts Temnory oOpa3oBaHUs 3TaHA, €CIM W3BECTHBI TEIUIOThl oOpasoBanus COypy U
H200x).

2. OnpenenuTs 3HAKU AHO, ASO, AG® nnsa peakuuu AB ) + BZ(K)zABg(K),
nporekatomieid npu 298 K B npsiMmom HampaieHud. byaer nu AG° BO3pacTaTh WU
yOBIBatTh ¢ poctom T?

3. Paccuurars 3HaueHue AG°ygg ciienyroniel peakiuu U yCTaHOBUTH , B KAKOM
HaIlpaBJIE€HUU OHA MOXET IMPOTEKaTh CaMONIPOU3BOJIBHO B CTAaHIAPTHBIX YCIOBHSIX
pu 25 °C:

NiO) + Pb) = Ni) + PbO(k).

IIpaBuiabHbie oTBeThI. Bapuant Ne 1.

1). - 2543,1 xJIx.

2.a) AS>0 ©6)AS>0 B)AS>0 r)AS>0.

3. T 891K.

7.2.3 IlpuMepHBbIi NepedyeHb 3aJaHUI VI pelIeHus] NPUKIAIHBIX 32124

1. Ilpumep KOHTPOIBbHON PadoThI (BapuaHThl KOHTPOJIBHBIX paObOT MPUBEICHBI

B Ne 299-2012 METOAUYECKHNE YKA3AHUMS k npakTudeckoi U caMOCTOSITENIbHOM
paboTe CTYAEHTOB MO JUCIUIUINHE «XUMHUANTIO TeMe «CKOPOCTh XUMUYECKUX PeaKuil 1
XUMHUYECKOE PaBHOBECHEY).

BapuanTsl npoBepo4HOii padoThI C OTBETAMH

Bapuanr 1

a) BeruucnuTe cpeiHIO0 CKOPOCTh XUMUYECKOH peakiiy, €ClIi UCXOAHAsk KOHIIEHTPaIUs
OJIHOTO M3 pearupyroliux BeIIecTB cocTapisia 1 Moib/i, a uepe3 4 ¢ OT Havasla peakiuu
oHa crtaia 0,6 MOJIB/II.

6) Ckopocts xummdeckoii peaxiu 2NO (1) + O, (r) — 2NO; (1) cocrasuna 1,2:107
Monb/n-c. HauanpHas kxoHueHTpamus kuciopoga - 0,15 monw/n. Uepe3 kakoe Bpems
KOHIIeHTpauus kuciopona craner 0,03 momnb/n?

B) Peaknus mpotekaet no ypaBHeHuto A(T) + 2B(r) — 2C(r). McxoaHast KOHIIEHTpaust
BemiecTBa A - 1 monb/i, uepe3 1 4 ona crana 0,5 monb/n. Onpeaenute KOHIEHTPALUIO
BemiectB B u C depe3 vac, eclid UX HMCXOJHBIE COOTBETCTBEHHO paBHBI 1 Monb/m u 0
Mouib/11. KakoBa ckOpoCTh TaHHOW peakIiy 1o BemecTBy A?



BapuanT 2

a) Mcxoanas koHneHTpauus BemiectBa A - 1 mMounb/m, yepe3 1 1 ona crana 0,5 Momb/m.
KaxoBa cpenHsst CKOpoCTh JaHHOM peaKlMHU 10 BelecTBy A?

6) KakoBa HayanmpHasi KOHIICHTPALUSI MypaBbUHON KHCIIOTHI B PEAKIMU 3TepUPUKALUU C
nponanonoMm, ecnud 3a 20 MUH e€ KOHLEHTpalus yMEHbIIWIach a0 1,6 Moib/n mpu
cpenneit ckopoctu peakiuu 0,04 Mmosb/m-MuH?

B) Peakmus mporekaet no ypaBHeHuto 2A + B — 2C. B Hauane peakiiuu KOHIIEHTpaIuu
pearupyromux BeIIeCTB OJMHAKOBBI U paBHBI 1 Moub/1, yepe3 1| MUH KOHIIEHTpAIUs
BemectBa B crama 0,6 monw/n. Kakoi crama xonmnentpamus BemectB A u C? Kakosa
CKOpPOCTb 3TOH peakuuu 1o Beuiectsy B?

Bapuanr 3

a) KoHIleHTpanus 0fHOTO U3 pearupyromyx BeIIeCTB B HAYaJIe PEaKIuu Oblia 2 MOJIB/JI,
yepe3 10 ¢ - 1,5 moaw/n. Haiiaure cCKOpOCTh 3TOM peaKkiiuH.

0) KakoBa koHIeHTpanus BemecTBa A depe3 20 ¢ OT Havajia peakiuy Mpu cpeHen
ckopoctu xumudeckoi peakiuu 0,02 Monb/n-c, ecnu e€ HayalbHas KOHIEHTpAIHS
cocraBisiia 4 Moib/n? Peakuust UAET ¢ yMEHbILIEHUEM KOHIICHTPAIMH BelecTBa A.

B) Peakuus mpotekaer no ypasaenuto 2NO (1) + O (r) — 2NO; (1). B Havane peakiuun
KOHIIEHTpanus kuciaoposa osura 0,15 moue/11, a uepe3 100 ¢ ona crana 0,03 Momb/m.
Kakoii crana kornentparus NO u NO,, eciii ux CX0HBIC KOHIICHTPAIIUN COCTABIISUIN
cootBeTcTBeHHO 0,3 MOJB/11 1 0 MoTBE/11? KakoBa CKOPOCTh 3TOH peakinu 1o KHCIOpoay?
Bapuant 4

a) Konnenrpamus omHoro u3 BemecTB uepe3 13 ¢ mocie Hadana peakiuu paBHa 0,05
MOJTB/11, a yepe3 25 ¢ - 0,002 moib/11. PaccunTaiiTe CpeHIOI0 CKOPOCTh 3TOM peaKITuu.

0) 3a kakoe BpeMs MPU B3aUMOJICHCTBUU YKCYCHOM KHCIOTHI C 3TAaHOJIOM KOHIIEHTpAIIUs
KHCIIOTHI YMEHbIIUIACh C 3,6 MOJB/T A0 2,8 MOJB/I IPU CPEeTHEN CKOPOCTH XUMHUUYECKOM
peakuuu 0,08 Mob/1 - ¢?

B) Peakmus unet cornacHo ypaBuenuto Hp (r) + Jz (r) — 2HJ (r). B navane nabmoneHus
KOHIIEHTpalus 1oaoBoiopoja cocrasisuia 0,74 moinw/1, a uepes 20 ¢ crana 0,8 Moib/11.
Kakoii cTanm KOHUEHTpauWu HOJa W BOJOPOJA, €CIM HMX HMCXOJHBIE KOHIIEHTpaluu
paBHBI COOTBETCTBEHHO 1 Monb/n U 1,2 monp/n? KakoBa CKOpPOCTh ATOW peakiuu IO
nonosonopony?

Bapwuanr 5

a) Konnenrtpamus onHoro u3 BemecTB uepe3 20 ¢ mocine Hauvana peakuuu paBnHa 0,1
Mouib/1, avepes 30 ¢ - 0,02 mons/n. Paccunraiite cpeHIOI0 CKOPOCTh 3TOM peakltu.

0) BoruncnuTte HayanbHYIO KOHLEHTPALMIO BEIIeCcTBAa A, €CiIM MpU CpeaHEH CKOPOCTH
peakuuu 0,08 monbs/nm'MuH uyepe3 10 MHH OT Hayajna peakuud €€ KOHILIEHTpalUs
yMmeHbmunaack A0 0,5 Mois/m.

B) Peakius mpotekaer mo ypaBHennro A + 2B — 2C. B emkoctu o6vemom 10 n
WCXOJHBIC KOJMYECTBa BEIIECTB cocTaBuiId 2 Molb. Uepe3d 4 c oOpazoBancs raz C
konuyecTBOM BemectBa 0,8 Monb. Omnpenenure CpeaHIO CKOPOCTh PEAKIUU 10
BEILIECTBY A M KOJMYeCTBa BeliecTB A U B, KOTOpble OCTaNuCh B €MKOCTH.

Bapwnanr 6

a) Beraucnure cpemnroro ckopocTh peakiuu stepudukanmn HCOOH + C3H;OH —
HCOOC3H; + H20 mpu 70 OC, ecnu 3a 20 MUH KOHIIGHTpAIlUsS MYPaBbUHOUN KHCIOTHI
yMEHbIIUIAch ¢ 2,4 MoJb/11 10 1,6 MOJB/I.



0) KakoBa koHIeHTpaius BemecTBa A depe3 4 ¢ OT Hauajga peakiuu IpH CpeaHeit
ckopocTu xummudeckod peakumu 0,1 Momp/ic, ecnum e€ HadanbHAas KOHIIEHTpPAIIHS
coctaBisiia 1 Monb/n? Peakius uneT ¢ yMEeHbIIEHHEM BEecTBa A.

B) XHUMHUECKas peakius MPOTEKAET B paCTBOPE coryiacHo ypaBHenuio A + B — C.
Hcxomnabie koHeHTparmu BemecTB A - 0,8 mons/1, B - 1 monbe/n. Criycrs 20 Mun
KOHIIEHTpanus BemecTBa A causuiack a0 0,78 moinb/in. KakoBa cTanma KOHIICHTpaIust
BemiecTB B u C? KakoBa cKOpoCTh 3TOM peakiyu 1o BemecTBy A?

OTBeTHI.

Bapuant 1: a) 0,1 mone/n-c; 6) 100 c; B) C(B) = 0 monp/n, C(C) = 1 mons/n, v = 0,5
MOJIB/JI"4.

Bapwuanrt 2: a) 0,5 mons/n-4; 6) 2,4 mons/i; B) C(A) = 0,2 mone/n, C(C) = 0,8 Monb/11,
v= 0,4 MOIBL/II"MHUH.

Bapuanr 3: a) 0,05 mons/i-c; 6) 3,6 mons/it; B) C(NO) = 0,06 mons/n, C(NO;) = 0,24
MOJIB/TI,

v=1,2- 10 moub/r-c.

Bapuanrt 4: a) 0,004 mons/n-c; 6) 10 c; B) C(J2) = 0,97 mons/n, C(Hz) = 1,17 mons/n,

v = 0,003 mois/1°C.

Bapuanrt 5: a) 0,008 mons/n-c; 6) 1,3 moub/11; B) v(A) = 1,6 Mo, v(B) = 1,2 Mo,

v= 0,01 mons/11 - C.

Bapuant 6: a) 0,04 monp/nm-mun, 6) 0,6 mons/1, B) C(B) = 0,98 monw/n, C(C) = 0,02
MOJIB/T,

v =0,001 MoJIB/T-MHUH.

2. Ilpumep 3aaHuii 1)1 TECTUPOBAHMSA NPHUKJIATHBIX 3HAHUI CTY1eHTOB:
ITo Teme «XuMHUYECKass KUHETUKA U PABHOBECUEY.
Wucrpykuus Ne 1 nist pabotsl B rpymnmnax (2-3 yenoBeka) 1o BOIpocy
«BnusiHNEe KOHIIEHTpAIK BEIIECTB HAa CKOPOCTh XUMHUECKON peaKlnm»
Hanbr BemectBa: Zn, pactBop HCE (1:1) (ma 1 dacte konueHTpupoBanHoii HCL
npuxoutcs 1 yactb Bogsl), pactBop HCL (1:10) (Ha 1 gacte xoHueHTprpoBannoit HCL
npuxoautcs 10 gacreit BoJIbI).
[Iponenaiite  cnemyromue  onbiTel:  (Buumanme!  CoOmiomaiite  TEXHHKY
0€30MacHOCTH MPH OOpaIlleHHH ¢ KUCToTaMu!)

Ne—"1 Ne—"1

p HC (1:1)
~_ \/

) HCE (1:10)

Cdopmynupyiite BEIBOJ U OJITOTOBHTE OTBETHI Ha CIEAYIONINE BOIPOCHI:

1.B xaKoii 3aBUCHMOCTH HAaXOIATCSI CKOPOCTh XMMHYECKOM PEAKIIMU U KOHUEHTpaIus
pearupyromux BeniecTn?

2.Bripasute 3Ty 3aBUCUMOCTS 171 peakiu A + 3B = D.

B ueM npuymnHa npsmMoi NponopUUOHaIbHON 3aBUCUMOCTU CKOPOCTH XUMUYECKOU



peakuuu oT KOHIIEHTPAIUU Pearupyolinux BemecTB?

4 KOHUEHTpAIMIO BEIIECTB, B KaKOM arperaTHOM COCTOSSHUM YYHUTBHIBAa€T 3aKOH
JNEUCTBYIOLIUX Macc?

[ToaroroBbTE BHICTYIICHUE.

Bpewms BeImonHeHus - 5 MUHYT.

WNuctpykius Ne 2 nmust paGoTel B rpynmax (2-3 denmoBeka) mo Bompocy «BnusHue
TEeMIIEpPaTyphbl Ha CKOPOCTh XMMHUYECKOM peakinum»

Hansl BemectBa: Zn, pacteop HCL B 1ByX mpoOupkax.

[Iponenaite  cnemyromue  onbiThl: (Baumanue!  CoOmomaiiTe  TEXHHKY
Oe3omacHOCTH MpU OOpalleHUuu C KUCIOTaMH, NP HAarpeBaHUU W MPH OOpAaIICHUH CO
cnupTOBKOH. bynsTe octopoxusl nmpu HarpeBannu HCE, Tak kak oHa jeryda, mapsl eé
SIZIOBUTHI, HU B KOEM CJIy4yae He JI0BOAUTE €€ 10 KUreHus!)

Zn Zn

N—1 Ne—1
< HCZ{ (mipu komMHaTHO#
~ Temmeparype)

¢ HCE (cnerka
__/ MOJOTPETHIN)

Cdopmynupyiite BbIBOJ U IOJTOTOBHTE OTBETHI HA CIEAYIOLINE BOIPOCHI:
1.B kakoii 3aBUCUMOCTH HAXOJSTCSI CKOPOCTh XMMHUYECKOUN peakiuu 1 Temmneparypa?
2.Kaxk »Ta 3aBUCMMOCTb BbIpa)kaeTcs MaTeMaTHUECKH?
IToAroToBbTE BEICTYIUIEHHUE.
Bpewms BeIonHEHUs - 5 MUHYT.
Wuctpykuus Ne 3 i paboTsl B rpymnmax (2-3 4enoBeka) o BOIIPOCY
«BinsHEE TPUPOIBI pEarnpyOINX BEIIECTB HA CKOPOCTh XUMUYECKON PEAKIII

Hansr Bemecta: Zn, pactBopel HCL (comstaol kuciotsl) 1 CH3COOH (ykcycHoi
KHMCJIOTHI) OIMHAKOBON KOHIIEHTPAIIH.

[Iponenaite  cnenyromue  onbiThl: (Baumanue!  CoOmromaiite  TEXHHUKY
0€30MacHOCTH MpU 0OpaIeHUH ¢ KucaoTamu!)

Zn Zn

N—1 N—1
¢ CH3;COOH

L <«— HCC )
CdopmynupyiiTe BEIBOJ U IOJTOTOBHTE OTBETHI Ha CIEAYIONINE BOPOCHI:

1.C kakoil u3 MpeI0KEHHBIX KUCIOT IIUHK pearupyeT akTUBHee?

2.1ToueMy C CONSAHOM KUCIOTOW LIMHK pearupyeT akTUBHEE, YEM C YKCYCHOM KHCIOTOW?
[ToaroToBETE BBICTYILICHHE.

Bpewms BelonHeHus - 5 MUHYT.



Wuctpykuus Ne 4 muis pabotsl B rpymnmax (2-3 4emoBeka) 0o BOIIPOCY
«BnusiHUE TIOMIAM COTPUKOCHOBEHUS PEArupyIOIINX BEIIECTB
Ha CKOPOCTbh XUMHUUYECKOU PEaKIINM»
Hansl BemectBa: mpamop CaCOjs (nmopomiok), mpamop CaCOs3 (Heu3MenbYeHHbIH),
pactBop HCL.
[Iponenaiite cnenyromue onbiThl: (BHuMmanue! CoOmro1aliTe TEXHUKY
0€30MacHOCTH MPU 0OpaIlIEHUU ¢ KHCIIoTamMu!)

HC¢ HC(

< CaCO
N ] — CaCOs (nopouiok) Q@ runmjnm.muuum

Cohopmynupyiime 661600 u n0020mosbme omeemsl Ha Cledyioujue 0NPocyl:

1.C u3MenpbYEeHHbIM WJIM HEU3MEIbYEHHBIM MPAaMOPOM COJISIHAsh KHCIIOTAa pearupyer
aKTuBHEE?

2.]loueMy B U3MEIBYUEHHOM COCTOSIHUM TBEpPJbIE BEUIECTBA AKTHUBHEE PEArupyroT C
JKUIKOCTSIMHU U razamMu’?

3.B kakoW 3aBUCHUMOCTH HaXOJSITCA CKOPOCTh XHWMHUYECKOW PpEAKIUU M IUIOLIAIb
CONMPUKOCHOBEHUS PEarupyrominx BemecTB?

Iloocomosbme svicmyn.ienue.

Bpewms BelonHEHUs - 5 MUHYT.

Wuctpykuus Ne 5 i paboTsl B rpymnmax (2-3 4enoBeka) 0 BONIPOCY

«BnusHME KaTanu3aropa Ha CKOPOCTh XUMUYECKOM peaKIim»
Hanvt sewyecmea: AL, pactBop CuSQOy4, moBapenHast cons NaCl (kpucrammdeckas).
IIpooenaiime cnedyrowue onvimoi:

AL AL + NaC(
(HECKOJIbKO
N—1 N~—1
pacTsop <— DactBop
N cnsO. ~— cnso.

Cohopmynupytime 61600 u n0020MoOBbNE OMBEMbL HA CLEOVIOWUE BONPOCHL:

1.Kakyro poib uUrpaer XJOpua HATPUS B PEaKIUU 3aMENICHUS MEXIy CyIb(haToM MeIu
() u amromuaAEM?

2.YT10 Takoe KaTanu3aTopbl?

3.Uto Takoe kaTanus?

Iloocomosbme gvicmyn.ienue.



Bpewmst BbIMOSTHEHUST - 5 MUHYT.
Kpurtepun oueHku

I'pynnam cTyaeHToB 2-3 4YenoBeKa BBIJACTCA 33JaHUE HA HKCHEPUMEHTAIBHYIO
3ajady, JUIS TIPOBEPKM  HABBIKOB  NPOBEACHHUS XHMHUYECKOTO OJKCIEpUMEHTa U
00pabOTKH pe3yNbTaTOB AKCHEPUMEHTAIBHBIX UCCIEIOBAHUI C AITOPUTMOM PEIICHUS
U pacueraMu. MaKCHUMaJbHOCKOJIUYECTBO OaJJIOB 3a PELICHHYIO IKCIHEPUMEHTATbHYIO
3a7a4y U OTBETHl Ha BOMPOCHI 15.

3a oTCyTCTBHE OTBETa Ha OJIMH BONPOC CHUMaeTcs 3 Oaiia, eclid HeJJoueT B 3ajade,
TO OauH Oaml, MakCUMajdbHO cHUMaeTcs a0 10 0amioB 3a OTCYTCTBHE HABBIKOB
HKCHEPUMEHTAIBHON PabOTHI.

CryneHraM,  HapyllalOIUM  JUCHMIUIMHY B Tpolecce  MPOBEICHHSA
HKCHEPUMEHTAIBHON paboThI, MOKET OBITH CHAT 1 Oajyul 3a KaXablid cirydail, a Takxke 3a
MpeJHAMEPEHHYIO MTOPYY PEaKTHOBOB.

Kpurepun oneHku 3a1aHuii:

15 -13 — 3ajianue BHIMOJIHEHO, BEPHO, HAMMCAaHbI BCE YPABHEHUS PEAKIIMIi; pacCTaBICHbI
K03 (QULIMEHTHI, UMEIOTCS HE3HAUUTEIbHbIE apu(PMEeTUYECKUE TTOTPEUTHOCTH, OMUCKH;
12-11 — naH OJMH HEBEPHBIA OTBET WJIM HE MPABHIIBHO PacCTaBiCHBbI KOA(P(UIIMECHTHI B
YpaBHEHMSIX PEAKIMi, HE HaMCaHbl NMOAPOOHO BCE ypaBHEHMs peakuuil. Moryt ObITh
HETNPABWIbHBIC BBIYMCICHHUS NPU BEPHOM alNrOpPUTME pEUICHHs; HE JIOCTaTOYHO
apryMEHTHPOBaHHBIE BBIBOJIBI 11O paboTe.

10-8 — 3agmaHme 4YaCTMYHO HE BBHIMOJIHEHO (HET OTBETAa HAa 2 BOIPOCa TOJTHOCTHIO,
HEBEpHBl BBIUMCICHHS B 3ajadyax, HO HMEETCS MNPABUJIbHBIA MOAXOJ K PEIICHUIO
AKCIIEPUMEHTATIBLHON 3a/1a4H;

Memnee 8 — B OCTaNbHBIX CIIyYasiX.

HIxajga oneHUBAHUA:

OneHka «OTJIMYHO» BBICTABISIETCS CTY/ACHTY, HaOpasuemy 15-13 Gaiios;

O1eHKa «XOpOIIO» BBICTABISIETCS CTYACHTY, HaOpasmemy 12-11 6amios;

OneHka «y10BIETBOPUTEIBHO» BBICTABIIAETCS CTYIEHTY, HaObpaBuemy 10-8 Ganos;
OneHka «HEYTOBICTBOPUTEIHHO» BBICTABIISCTCS CTYJEHTY, HaOpaBmiemMy MeHee &
0aJIoB.

MeToanka npoBeIeHU:
B ayJIMTOPUU JJIs MPAKTHUECKUX 3aHATUH, B MUCbMEHHOU opMe, rpymnmnoBoi crocoo,

B TeueHue 20 MUHYT, WCIIOJIb30BaHUSI CIOPABOYHOM JIMTEPATYPbl M CPEICTB
KOMMYHUKAllMU, pe3yJabTaT — Ha TEeKyleM 3aHATHU. 37I€Chb YYUTHIBACTCS
OPUTHHAIBHOCTh PEIICHUS.

7.2.4 IlpuMepHblii IepeYeHb BOMPOCOB 1JIS1 MOATOTOBKH K 3a4eTy

Tema 1. OcHOBHBIE TOHATHS U 3aKOHBI XUMUU

1. Jlaiite ompeneneHue MOHATHI: a) 3JIEMEHT, aTOM, MoJeKyjaa; 0) mpocroe u
CJIOKHOE BEIIECTBO; B) OTHOCUTEIbHBIE aTOMHBIE U MOJIEKYJISIPHBIE MACCHI.

2. JlaiiTe onpeneieHrue MOHATHS «MOJIbY.

3. Kakue Benmu4MHbI Ha3bIBAIOT MOJISIPHOM Maccoil U MOJIEKYJISIPHBIM 00beMOM?

4. Yto Ha3bIBaIOT 3KBUBAJIEHTOM BellecTBa?



5. Uro Ha3pIBalOT MOJIAPHOW Maccod »SKBHBajeHTa? Yemy oHa paBHA ISt

Pa3IMYHBIX KJIACCOB COEAMHEHUN — OKCUIOB, KUCIIOT, OCHOBAaHUH U cOen?

Tema 2. Xumunueckasi TepMOAMHAMUKA, KHHETHKA U paBHoBecue. KaTanus.

1. Yto Ha3BIBAaIOT TEIUIOBBIM H(PQeKkToM peakuuii? B Kakux ciaydasx ypaBHEHUS
XUMHUYECKHUX PEAaKIMHA HA3bIBAIOT TEPMOXUMUYECKUMU?

2. YeM OTIMYAIOTCA TEPMOXHMHYECKAsT M TEPMOAMHAMHUYECKAs CHUCTEMBI 3HAKOB
JUTSI TETUIOBBIX 3(PEKTOB peakimii?

3. Kakue yciaoBus COCTOSIHUSL CUCTEMBI IPUHUMAIOT B TEPMOJIMHAMUKE B Ka4ECTBE
crannaptHbix? Kakumu cumBoiamu ux 0003Ha4ar0T?

4. Yrto Ha3plBalOT BHYyTpeHHell  sHeprueil  cucrembl? Ilouemy B
TEPMOAMHAMMUYECKUX pacdyeTax
UCTOJB3YIOT He a0CONIOTHBIE 3HaUYeHHsI BHyTpeHHe! sHeprun U, a ee uamenenue AU nipu
IIEPEX0/1€ CUCTEMBI U3 OJTHOTO COCTOSIHUSA B pyroe?

5. Kakum ypaBHEHHEM ONPEIEIIAETCS DHTAIBINA U €€ U3MEHEHUE?

6. Kakoli 3aKkOH SBJISIETCS OCHOBHBIM 3aKOHOM TepMoxumuu? Jlaiite ero
(bOpMyIIHUPOBKY.

7. Ilepeuncinre cileACTBUSA, BBITEKAIOIINE U3 3aK0Ha ['ecca.

8. Ykaxure, 4TO O3HAUaeT KaX/1as U3 BEJIMYMH B ypaBHeHUHU bonblmaHa.

9. Uro Ha3biBatoT 3Hepruei ' md6oca? Kakum o0pazomM n3MEHEHHE 3TOM BEIUMUMHBI
(AG) yka3pIBaeT Ha BO3MOXXHOCTH HITM HEBO3MOKHOCTh CAMOTIPOM3BOJILHOTO TIPOTEKAHUS
nponecca? Kakoe 3nauenne AG onpenensieT paBHOBECHOE COCTOSIHHE CUCTEMBI?

10. ITpu xakom cootHomenun AH u TAS: a) cuctema HaXOUTCS B PAaBHOBECHUH,

0) XMMUYECKUI IIPOIIeCcC HAMpaBJIeH B CTOPOHY 3K30TEPMHUUYECKON MIIN SHJI0OTEPMUYECKOM
peakuuu?

11. Yro n3zydaer xumuueckas kuHeruka? KakoBa ee mpakTudeckast 1iein?

12. [TaiiTe ompenencHWe W IMPUBEANTE NPUMEPHI FOMOTE€HHBIX M T'€TE€POr€HHBIX
peakuuii. Kak onpenenstoTcst X CKOpOCTH?

13. Or xakux (aKTOPOB 3aBUCUT CKOPOCTh XUMHUYECKUX peakumii? Jlaiite
oTpesieNIeHUE 3aKOHa JIEHCTBYIOIINX Macc.

14. Uto Ha3bIBalOT KOHCTAHTOM ckopocTH peakuuu? KakoB ¢uznueckuil cMmbICa
9TOW BEIMYMHBI? 3aBUCUT JIM KOHCTAHTA CKOPOCTH PEAKLMU OT TEMIIEPATyphl, IPUPOJIBI
pearupyomux BEIecTB
U UX KOHLEHTpauuu?

15. Kakoit ¢opmynoii ompenensercs mnpasuwio Bant-I'odda, onpenensromiee
3aBHUCHUMOCTh CKOPOCTUPEAKIIUU OT TeMIepaTyphl?

16. Uto Ha3bpIBalOT TemrepaTypHbIM KoddduumueHToM ckopocTu peakuun? Kakue
OH MOXET
VMETh 3HAYCHMS?

17. Yto xapakTepu3yeT SHEpPrus axkTHBalMM B ypaBHeHMM AppeHuyca? Kak
oIpeJieNIAeTCsIITa BeIMUuHa rpadguuecku?

18. Yro Ha3pIBAalOT XUMHUYECKMM paBHOBecueM? UTO Ha3bIBalOT KOHCTAHTOM
XHUMHUYECKOTO paBHOBECHS, OT KaKuX (PaKTOPOB OHA 3aBUCHUT?

19. Yto Ha3bIBAIOT CMENIEHUEM XUMHUYECKOTO paBHOBecUs? MI3MEHEHUEM KaKux
MapaMeTpoB MOXKHO CABUHYTh XMMHUYECKOE paBHOBECHE?

20. Yro Ha3pIBaIOT KaTaIUTUYECKUMU PEAKLMAMH, KaTajau3aTopamu U
WHTHONTOpaMu?



Tema 3. PeakninoHHasi ClIOCOOHOCTH BeleCTB.

l. TlpumeHuMO JM TIOHSATHE TPACKTOPUM JBWXKEHUS K MHUKpPOYACTHUIIAM
(anexktpony)? Kakoe moHsitue ero 3ameHsieT?

2. Uro Ha3pIBalOT NPHUHIMIIOM HEOINPEACIIEHHOCTH U  COOTHOIICHHEM
HeoTpeAeNeHHOCTH?

3. Kakoe sKkcnepuMeHTalbHOE MOATBEPKICHUE Halllia runote3a Jlyn ne bpoitns o
BOJIHOBBIX CBOMCTBAX 3JIEKTpOHA?

4. Kakoe ypaBHEHHE SBJISIETCS OCHOBHBIM ypaBHEHHEM KBAHTOBOM MEXaHUKU U
YTO ONUCHIBAIOT BOJIHOBBIC (PYHKIINH, TTOJIy4aeMbIE €T0 PELICHUEM?

5. Kakue KBaHTOBBIE YHMCIAa U B OJAMHAKOBOM JM MEpPE OMNPEICISIOT SHEPTUIO
3JeKTpoHa?

6. UTo B aToMe Ha3bIBAIOT YHEPIreTUYECKUM YpOBHEM U moaypoBHeMm? IIpu kakom
YCIIOBUU 3TU MOHSTUS CIUBAIOTCS?

7. UYeMy paBHO 4YHCIO DHEPreTUYECKHUX TMOAYPOBHEH Ui  JTAaHHOTO
SHEpreTuyeckoro ypoBHs? KakuM 3HadeHWeM TJIaBHOTO KBAaHTOBOTO  YHCIIA
XapaKTepU3yeTcs SHEPreTUYEeCKHil ypOBEeHb, €CIIH OH pacileruieH Ha 4 mogypoBHa. [laiite
ux OyKBEHHbIE 0003HAYCHMUSI.

8. Uro Ha3zmBatoT aroMHOM opOutansio (AO)? Kak csazana kaxmas AO ¢
MOHSTHUEM SJIEKTPOHHOTO 001aKka’?

9. Kak cBszano ¢ npuHuunom llaynu ompeneneHne €MKOCTH 3HEPreTUYECKUX
ypoBHeil unogypoueii? Kakumu ¢opmynamu oHa A HUX BbIpaskaeTcs?

10. Kakomy oOmiemMy nNpHHIMITY TOAYUHAETCS 3aII0JTHEHHE JIEKTPOHHBIX 000104YeK
MHOT03JIEKTPOHHBIX aTOMOB?

11. B xakoii mocnegoBareidbHOCTH 3amonHsioTcss AO 1o oOpa3oBaHus
ANEKTPOHHON 000JIOUKH aTomMa aproHa?

12. Yro Ha3bIBalOT 3JIEKTPOHHON (OPMYNIONH M 3IIEKTPOHHON KOH(Uryparuei
atoma, HoHa?

Kakoii BH OHM UMelOT i aTomoB U uoHos: Na u Na', Ca u Ca?*, Cl u CI” Kakue u3
3TUX MOHOB UMEIOT AJIEKTPOHHOE CTPOCHHUE aTOMOB HEOHA, aproHa U KPUNTOHA?

13. Yro wnaspBatoT oHeprued wuonmzanuu (1)? B kakux eguHHIIAX OHA
n3mepsiercs?

14. Kak u3mensiercs | B moarpynnax A u B mepuonuueckoil cuctembl cBepxy
BHH3? B mepuoge - cieBa HampaBo?

15. Yto Ha3BIBaIOT CPOJICTBOM aroMa K JJeKTpoHy? Kakoil sneMeHT umMeer
HauOoJpIliee 3Ha4YeHHE |1, mouemy?

16. Kakoii BEIBOJI MOKHO CJIEIaTh O CBOMCTBAX 3JE€MEHTA 110 3HAYEHHUIO JIJIST HETO
MOHM3AI[MOHHOTO MOTEHIMAaIa U CPOJICTBA K AIEKTPOHY?

17. Uto Ha3bIBAIOT a0COIOTHON M OTHOCUTENBHOMN 3NIEKTPOOTPULIATEIEHOCTHIO?

18. Kak u3MeHsSI0TCS CBOMCTBAa OKCUIOB W THUJIPOKCHUIOB S- M P-2JIEMEHTOB B
nepuone? OOBSICHUTE MPUYMHY W TOKKUTE pa3Inuue B CBOMCTBAX THUIPOKCHIIOB
IIEPBOTO U MPEINOCIEAHETO 3IEMEHTa 3-T0 epHoa.

19. KBaHTOBO-MeXaHHYECKash TEOpPUS XHMHUYECKOH cCBs3u. Mojens [eliTiepa-
Jlonnona. OCHOBHBIE MMOJIOKEHUS U TIOHATHS METOa BaIeHTHBIX cBszelt (BC).

OcCHOBHBIE XapaKTEPUCTUKH XUMHUUECKOHN CBSI3U (PHEPIUsl U JUIMHA CBS3H).
20. KBaHTOBO-ME€XaHHUYECKAs] TEOPUS BAJICHTHOCTH.



CBoiicTBa KOBaJCHTHOM CBSI3M (HACKHIIIAEMOCTb, HAITPABICHHOCTh, MOJISIPU3ALINS).
I'uGpuau3anys aTOMHBIX opOuTasei. JJoHOpHO-aKIenTOpHast CBA3b.
21. Merammueckas cBsi3b. Monnas cBsi3b. CBOMCTBA CBSI3M.
Tema 4.OkuCAUTENBLHO-BOCCTAHOBUTEIbHbIE peakiuu. CBolCTBa MeTANI0B.
1. OKucnuTenbHO-BOCCTAHOBUTENbHBIE CBOMCTBA BellecTB. [loHsTHE O CTeneHn
OKHCJICHUS 3JIEMEHTOB B COCTUHEHUSX. Tunsl OKHUCJIUTEIBHO-
BOCCTaHOBUTENBHBIX peakuuii. OkuciuTenu u BoccranoButenu. Knaccudukanus
pa3IMYHBIX  COEIMHEHUH B  3aBUCUMOCTH OT HUX  OKHCIUTEIbHO-
BOCCTaHOBUTEJIBHON (YHKITHH.
2. OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA KUCIOT. BinsHue cpenpl Ha
X0/l OKMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHI.
3. OKUCIUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.
KonnuecTBeHHas xapakTepucTUKa peakuuii. Y paBHeHue HepHera.
4. Metoasl monmbopa KOI(PPUIMEHTOB B YpPaBHEHHSIX OKHCIUTEIHHO-
BOCCTaHOBUTEIBHBIX PEAKLIUH.
5. OOmue cBoiicTBa MeTaIOB. MeToAbl MOJYy4YEHUS METAaJIOB, CILIABHI,
MIPUMEHEHHE B TEXHUKE.

7.2.5 TlpumepHblii NepedyeHb BOMPOCOB /1JIsl MOATOTOBKH K IK3aMeHY

1. OcHoBHBIE Ki1acchl coequHeHuit. Kiaccudukanus HeopraHU4ecKuX COeAMHEHUN
(okHCHIIBI, KHUCTIOTHI, OCHOBaHHUA, conu). [IpUHIMI TONydYeHHs U TpPeBpalleHUs
HEOPraHUYECKUX COCAMHEHUM. CBoiicTBa KHCIIOT, OCHOBAHMM, LIEIOYEH U COJIEH.
[loHsiTHE OTHOCHUTENBHOM AaTOMHOW MacChbl. XUMHUYECKHE CHUMBOJBI U COCTaBJICHHUE
¢dopmyn. 3akoH ABoraapo. IlonsTie 00 sxkBUBaNeHTe. 3aKOH SKBHUBAJICHTOB.

2. 3aKOH COXpaHEHHSI MaTepHUH. 3aKOH IMOCTOSHCTBA COCTaBa. 3aKOH YKBUBAJIICHTOB.
3akoH KpaTHbIX OTHOuIeHW#H. ['azoBeie 3akonbl (boins — Mapuotra, ['eit — Jlroccaka,
Knaiinepona - MenneneeBa 00beTUHEHHBIN).

3. 3akon pedctByromux Macc. [IpaBuno Bant - T'oddda. MaremaTrndeckoe
BBIPA)KEHHE CKOPOCTH PEAKIM TOMOIE€HHBIX M IeTepOreHHBIX mpoieccoB. [IpuHimn
Jle-1llarenne. KaranuzaTtopbl U HHTHOUTOPHI.

4. Xwumnueckas TepMmoauHamuka. OCHOBHBIE TEpPMOAMHAMUYECKUE (YHKIUU.
OCHOBHBIE 3aKOHBI TEPMOJUHAMUKH.

5. JIBOWCTBEHHBIM XapakTep IOBEICHHUs MHUKpo4yacTull. YpaBHeHue [limanka wu
DOiiairelina. O0me moyIoKeHUs: KBaHTOBO-BOJIHOBOM MexaHUKH. [loBeneHue rekTpoHa
BO BHYTPHAaTOMHOM IIPOCTPAaHCTBE. YpaBHeHHE Ae bpoinsa. OnbITel, TOATBEPKAAIOIINE
ero BeIBOJbL. [Ipuniun 'eiizenOepra. [loHsTHE O BOTHOBOW QYHKIUU i .

6. KBanTtoBele umcia M uX (QuU3MUECKUil cMbIca. Tumbl opOuTanei u nmopsaok
3aI0JIHEHUS JIEKTPOHHBIX YpOBHEH. OCHOBHBIE MPHUHLMIBI 3allOIHEHUS IEKTPOHHBIX
opbutaneit aromoB. [Ipunuun Haumenbined sHepruu. I[lpunmun Ilaymu. IlpaBuno
I'yana. 3amonHeHWe HIEKTPOHHBIX OpOUTaNell  AJIEMEHTOB  MajbIX M OOJBIIMX
MIEPUOJIOB.

7. llepponnueckuii 3akoH JI. M. MeHneneeBa M CTpyKTypa IEpHUOANYECKOMN
cucteMbl. ['7aBHble W MOOOYHBIE MOATPYIIIBI, IOJHBIE JJIEKTPOHHBIE AHAJIOTH,
pPAaCIIOJIOKEHUE BAJIECHTHBIX JJIEKTPOHOB.



Paguyc aToMOB M MOHOB, OTEHIMAJI HOHU3ALUU, JHEPTUS CPOJACTBA K DJIEKTPOHY,
NEKTPOOTPULATENBHOCTb. V3MEHEHHE ITHX XapaKTEpUCTHUK B TpyIIax U MEpUOJaX.
KucnoTHo-0CHOBHBIE CBOMCTBA OKCHAOB M TMAPOKCUAOB 3iieMeHTOB. Cxema Kocces.

8. Xumuueckast cBsi3b. KBaHTOBO-MEXaHMYECKOE YUEHUE XMMMUYECKOH CBS3U.
Teopus I'eittiiepa-Jlongona. OCHOBHBIE TOJOXKEHHS TEOPUM KOBAJECHTHOM CBS3H.
XapakTepUCTUKHA CBA3U: JIUMHA M JHEprusa cBsasu. CBONCTBA KOBAJIEHTHOW CBA3U -
HaIIPaBJIEHHOCTb, HACHIIIAEMOCTb, NOJSpU3alusa. TUIbl XUMUYECKOW CBS3U (G- U T-
CBSI3H).

9. T'ubpuamszamms aToMHBIX opoOuranei (Sp, sz, Sp3 -ruOpunu3anys). Tunst
XUMHUYECKOH CBSI3U (MOHHAs, JOHOPHO-AKIIENTOPHAsA, BOJAOPOHAS CBSI3b).

10. CaoiicTBa pacTBOpOB 3JEKTpOJaUTOB. CteneHb nuccounanuu. CUIbHBIE U
ciabble IEKTPOIUTHL. JlucCrepcHOe cOCTOsTHKE BEIIECTBA.

11. TIloHATHE O cCTENeHH OKHUCICHHUS (OKUCIUTEIBHOM YHUCIE) 3JIEMEHTOB B
coequHeHUAX. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHBIM IOTEHIMAN. YpaBHeHue HepHcra.
OCHOBHBIE METOJIBI B COCTABJICHUU YPABHEHHMM OKHUCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKkuuid.

12. Bo3HMKHOBEHHE CKauKa IMOTEHIMaja Ha TpaHUIEe pas3zelia MEeTaul- PacTBOP
JEKTposUTa (AKTUBHBIM, DACCUBHBIM UM  OsaropoiHbli  anektponbl). Teopus
TraJIbBAHUYECKOTO d3JIeMEHTa. SIBieHue nosspusanuu. [lenomnspusaTtopbl. XUMUYECKHE
UCTOYHHMKM TOKa (He3apsbkaemble M 3apsbkaeMble) OOpaThMble HCTOYHHMKM —TOKa —
aKKyMyJiATOpbl. Tunbl akkymyssaTopoB. IIpomeccl Ha 3€KTpojax IpU 3apsike U
paspsaKe B IEJIOYHBIX U KUCIOTHBIX aKKyMYJISTOpaXx.

13. Teopernueckne OCHOBBI DJJIEKTpoJu3a. SIBIeHHME NOJApU3aLUU  IIPU
anekrposuse. llepeHanpsbkeHne BblIENeHUS BOAOpOJa.  BomoponHsblil 3yeKTpod. Psn
CTaHJIAPTHBIX 3JIEKTPOIAHBIX MOTEHIMAIOB. 3aBUCUMOCTb 3JIEKTPOJHBIX MOTEHIMAIOB OT
MPUPOABI  BJEKTPOJOB U  PAaCTBOPUTEIEH. [TocnenoBarenbHOCTh  AIIEKTPOJIHBIX
nporieccoB. 3akoHbl Dapajnes. Beixos mo Toky. TexHudeckoe NPUMEHEHHE JJICKTPOIIU3a.
OnexkTpopaUHUPOBAHUE METAJUIOB U 3IEKTPOIKCTPAKIIUS.

14. Koppo3uss MertannoB. Tumbsl koppo3uu. Buabl KOppO3HOHHBIX pa3pyLICHHMH.
XuMudeckas U dJIEKTPOXUMHYECKas KOPPO3Usl METaJIOB. MeTOobI 3aIIUTHI METAIIJIOB OT
KOPPO3HUH.

15. OcHoBbI XUMHUHM  BBICOKOMOJIEKYJSIPHBIX MaTepUalioB U  MOJUMEPOB.
[IpumeHeHne MoJIMMEpPOBB TEXHHUKE.

IIpumepHbie TeMbl pedepaToB

1, 2 cemecTpsl

1.IIpoucxoxxaeHne XuMHIECKUX T€MEHTOB.

2.Kpucrammueckoe COCTOSIHUE BEIIECTBA.

3.Bunel snementapubix siueek. CTpykTypa anmasa, rpadura, kapOuHa, QymiepeHa,
rpadena.

4. Yrnepoausle HaHOTpYOKH. [IprimeHneHue.

5. OCHOBHBIE KOHCTPYKTHUBHBIE OCOOCHHOCTH CYNEPKOHIEHCATOPOB.

6. XuMHYeCcKHe HCTOYHUKH TOKA.

7. AKKyMYJISTODBI.



8. YTuim3zanusi CBUHIIOBBIX aKKyMYJIATOPOB.

9. TomIMBHBIE 31IEMEHTHI.

10. XuMHueckre CBOMCTBA METAJIOB BHICOKOM MPOBOJUMOCTH.

11. MaruuTHble CBOMCTBA METAJUIOB CEMEHCTBA KeJIe3a.

12. IHcTpyMeHTaIbHbIE METO/IbI aHAIM3A.

13. DeKTponpoBOJHOCTS METAJIJIOB U MTOJIYNPOBOJIHUKOB. [{U3IEKTPUKH.
14. Texuuueckoe MpUMEHEHHUE JIEKTPOIIU3a B PAIMOTEXHUKE.
15. T'anpbBaHMYECKHE TOKPBITUS, IPUMEHSIEMBIE B U3JICIHIX AIEKTPOHHON TEXHUKH.
16. MeTobl 3alIMTHI OT KOPPO3HUH JACTAJICH JIIEKTPOHHON TEXHUKHU.

1.

7.2.6 MeToauKa BbICTABJIEHHUS OLIEHKH IpU MPOBE€ACHUH
l'lpOMe)KYTO‘IHOi/i arrecranmuu

3aueT ¢ OIIEHKOM MPOBOJUTCS 1O TECT-OMIIeTaM, KaXKIbIi U3 KOTOPBIX
coaepxut 3 Bompoca: 1 Teopernueckuil, 1 crangapTHyro 3aaaudy u 1

MMPUKIAAHYIO 3a1a1y.

Ka)K,I[LIﬁ HpaBI/IHBHHﬁ OTBCT Ha BOIIPOC B TCCTC OLCHUBACTCH 5 0aoB.

MakcumanbHOE KOJIMYeCTBO HabpaHHbIX 0aymuioB — 15.
Onenka «HeynoBneTBOpUTEIbHO» CTaBUTCS B CiIydae, e€clu CTYAeHT Halpal

MCHEC

8 OaoB.
2. Omenka «Y IOBICTBOPUTEIILHO» CTABUTCS B ClIydae, €CIIU CTYACHT Ha0pai oT 8
1o 10 6amnos.
3. Omenka «Xopomio» CTaBUTCA B Cilydae, €ciM CTyAeHT Habpan ot 11 mo 12

OaJUIOB.

4. Ouenka «OTIWYHO» CTABUTCS, €CIU CTYIEHT HaOpai oT 13 1o 15 6amos.

7.2.7 IlaciopT OLIEHOYHBIX MATEPUATOB

Ne i/m | Kontponupyembie pasznenst | Kon HaumenoBanue
(TeMbl) IUCIMIUIMHBI KOHTPOJIMPYEMOI OLIEHOYHOT'O CPEJICTBA
KOMIIETCHIUHU (MK
€€ 4acTH)
1 BBenenne. OcnoBuble 3akonbl | OIIK-1 Tecr, KOHTpOJIbHAS
XHMUH. pabota, YCTHBII ompoc,
3ammTa  J1abOpaTOPHBIX
paboT, 3a4eT ¢ OICHKOM,
9K3aMEH
2 Xumnyeckasi TepmoamHamuka, | OIIK-1 Tecr, KOHTpOJIbHAS
KMHETHKA M paBHOBecHe. pabora, 3ammra
Karanms. n1a00paTOPHBIX paoor,

3a4eT C OIICHKOM,




OK3aMCH.

3 Peakuuonnas cnocoonocts | OIIK-1 Tect, ycTHBIH ompoc,
BelIeCTB. 3ammra  J1abopaTOPHBIX
paboT, 3a4eT ¢ OICHKOM,

9K3aMEH.

4 OKHCIUTETBHO- OIIK-1 KontponbsHas pabora,
BOCCTAHOBHUTEJbHbIE pPeaKluH. YCTHBIH OMpOC, 3aluTa
CrolicTBa MeTAJLJIOB. mabopaTOPHBIX pabor,

3a4eT C OLICHKOM,
9K3aMEH.

5 XuMHu4yeckKne cucrembl. | OIIK-1 Tecr, 3aIUTa
PacTBoOpsI. n1abopaToOpHBIX pabor,

3ayeT C OIICHKOMH,
JK3aMeEH.
6 JucnepcHbie cHCTEMBI. OIIK-1 YCTHBIN ONIpoc, 3K3aMEH.
7 daekTpoxumuueckue cucrembl. | OIIK-1 TecTsl, yCcTHBIM ompoc,

3ammra  J1abopaTOPHBIX
paboT, SK3aMeH.

8 Koppo3usi metasuioB u meroanbl | OIIK-1 Kontponbsnas pabora,
3alIMTHI OT KOPPO3HUH. YCTHBIH Ompoc, 3amura
J1a00PaTOPHBIX pabor,

IK3aMEH.
9 OcHoBHBIE nonoxenus | OIIK-1 Kontponbsnas pabora,
OpraHUYecKoil XHMHM. 3amuTa  J1a0OpaTOPHBIX

paboT, SK3aMeH.

10 Moaumeps! U oauromepst u ux | OIIK-1 Kontponbsnas pabora,
npuMeHeHHne B 3amuTa  J1abOpaTOPHBIX
NMPOMBIILIEHHOCTH. paboT, 9K3aMeH.

11 MeTaibl BHICOKOW OIIK-1 3ammra  1a00OpaTOPHBIX
MPOBOAMMOCTH. paboT, 9K3aMeH.

7.3. MeToauueckue MaTepuabl, onpeaeJsione npoueaypbl oleHMBaHUs
3HAHMI, yMEeHUI, HABBIKOB U (MJIH) ONbITA JeSITeJILHOCTH

TectupoBanue ocymiecTBIsIETCS, JTUO0 TNPH TMOMOIIM KOMIIBIOTEPHOW CHCTEMBI
TECTHPOBAHMUSL, JINOO C UCIIOJIb30BAaHUEM BBIIAHHBIX TECT-3a/laHUK Ha OyMa)kHOM HOCHTEJIE.

Bpewms tectupoBanns 30 MuH. 3aTeM OCYIIECTBIIAETCS MPOBEPKA TECTa IK3aMEHATOPOM U
BBICTABIIIETCSl OLIEHKA COIJIACHO METOAMKHM BBICTaBICHHS OLEHKM TIPU  TPOBEJIECHUHU
MIPOMEXKYTOUHOH aTTecTaluu.

Pemenne craHmapTHBIX 3ajad OCYIIECTBISICTCSA, JHUOO MHpPU IMOMOLIM KOMIBIOTEPHON



CHCTEMBI TECTHUPOBAHMUSI, JINOO C UCTIOJIb30BAaHHEM BBIIAHHBIX 337124 Ha OyMa)KHOM HOCHUTEIIE.

Bpemst pemenms 3amad 30 MuH. 3aTeM OCYIISCTBIISETCS IPOBEpPKA PEIICHHS 3a1ad
9K3aMEHATOPOM M BBICTABISETCS OICHKA, COTJIACHO METOJUKE BBICTABICHHS OIICHKH IPU
MPOBEICHUH POMEXYTOYHOM aTTECTAIINH.

Pemenue mnpukiagHbIX 3a4a4d OCYIIECTBISCTCS, JIMOO TPH IMOMOIIM KOMITBIOTEPHOMH
CUCTEMBI TSCTUPOBAHUS, TUOO0 C UCTIOIH30BAHUEM BhIIAHHBIX 33/1a4 Ha OYMaKHOM HOCHUTEIIE.

Bpemsi pemienns 3amau 30 mMuH. 3aTeM OCYIIECTBISIETCS MPOBEpPKA pEIIeHUs 3aaad
9K3aMEHATOPOM M BBICTABISCTCS OICHKA, COTJIACHO METOJUKE BBICTABICHHS OIICHKH IPU
MPOBEICHUH MPOMEXYTOYHOM aTTECTAIINH.

8 YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE

OBECIIEYHEHUE XUMMUA
nJs HanpasJienus noaroroBku 11.03.03 KoHcTpynpoBaHUe M TEXHOJIOTHS JJICKTPOHHBIX
CpencTB
No ABTOpBHI, By ¥ roJpI Obecrie
COCTaBUTEI 3arnaBue YEHHOCT
/o u W3JIaHUS b
1. OcHOoBHad
JIuTepaTypa
JI1.1 Koposum, 9-e u3x., mepepad. - M.: Beicm. mik.,
H.B. 2007. - 557 c.: un . - ISBN 978-5-06-
O6mias 004403-4: 645-00. - 752-00. — 130 0.47
xumus: Yuebrnuk / H. 9K3.
B. KopoBuH.
1.2 I'munka, M.: UHTET'PAJI-ITPECC, 2011. -
H.JL 240 c. - ISBN 5-89602-015-5: 170-
3agauu u 00. — 300 axk3.
YIPaKHEHHUS TI0
o0meit xumun: Ydeo. 0.26
nocobue / H. JI.
I'munka; nopx pen. B.
A. Pabunosnua, X. M.
PyOunoii.
JI1.3 | 3BarunIesa, AnroputMu3anus Boponex: ®I'6OY BO 0,41
AB. peuieHus 3a1a4 1o "BopoHexckuil rocy1apcTBEHHBIN
OCHOBHBIM paszfieiiaM | TexHudeckui yauBepcuret"”, 2015. -
XUMHWH U 252 ¢. - 177-75; 100 3k3.
KOHTPOJIMPYIOLINE




nporpaMmsbl JJisd

TEXHUYECKUX
CIEMATIBHOCTEH:
VYueb. nocobue / A. B.
3BIATHHIIEBA.
JI1.4 | 3Baruniena, [MpakTuky™M 1o Boponex: ®I'6OY BIIO 0.50
AB. XUMUH: Y4eo. "BopoHexckuii rocy1apcTBEHHBIN
nocobue / A. B. TexHuueckui yausepcuret", 2013. -
3BATMHIIEBA. 241 c. - 152-05; 97 oK.
JI1.5 | 3BaruHIesa, Oo6mmas u Boponex: ®I'6OY BITIO 0,52
A.B. HeOpraHu4decKas "BopoHeXCcKuii TOCy1apCTBEHHBIH
xumust. OCHOBHBIE TexHuueckui ynusepcuret", 2011. -
pasaeinsl: YueO. 247 c. - 158-59; 56 aks.
nocodue / A. B.
3BATHHIIEBA.
UI1.6 3BsruHIeBa, | VI30paHHbIC II1aBbI Boponex: ®I'6OY BITIO 0,93
AB. XuMuu. PacTBopsI. "BopoHexckuii rocy1apcTBEHHBIH
Onextpoxumust: Yuel. | Texanueckuit yausepcuret", 2012. -
mocobue / A. B. 245 ¢. - 132-23; 100 sks.
3BSrUHIIEBA.
JI1.7 | 3BarunineBa, | 3Baruniesa, A.B. Boponex: ®I'6OY BITIO 0.55
A.B. Kypc obmreit "BopoHexcKkuil rocy1apCTBEHHBIN
xumun: Y4eO. TexHuueckuil yuusepeuret"”, 2010. -
mocobue / A. B. 251 c. - 150-00; 30 3k3.
3BATHHIIEBA.
2. JlonomHuTeNbHAS IUTEpPATYPA
JI2.1 | 3BsaruHIEBa, CaoiicTBa Boponex: 'OYBIIO "Boponexckuii 0.28
A.B.,O.H. | MeraioB: y4eb. rOCy1apCTBEHHBIH TEXHUYECKU I
Bonmpipesa. | Tocodne / A. B. ynusepcuter"”, 2006. - 246 c. - 63-
3parunanena, O. H. 00. — 37 53,
Bonneipesa.
JI2.2 | Bonppipesa, Kopposus meramnos | Boponex: 'OYBIIO "Boponexckuii 0.47
O.H,, U CILIaBOB U rocyJapCTBEHHbIN TEXHUYECKUI
3BATHHIIEBA, | OCHOBHBIC METOIEI yauBepcutet”, 2009. - 190 c. - 64-
A.B. 3amuThl oT Koppozuu: | 00. — 27 3Kk3.
VYue6. nocodue / O. H.
Bonneipesa, A. B.
3BIATMHIIEBA.
JI2.3 | 3psrunieBa, | [loBepXHOCTHBIE Boporex: TOYBIIO "Boponexckuit 0.98
AB, SIBJICHUS U TOCY/1apCTBEHHBII TEXHUYECKU I
ITaBieHKO AUCTICPCHBIC ynuBepcurer”, 2008. - 248 c. - 46-

AA.

cUCTEMBL: Yueo.




mocobue / A. B.
3BsruHIEeBa, A. A.
ITaBnenxo.

00.

3. Meronnueckue pa3paboTKu

J3.1

AB.

3BATHHIIEBA.

Nel46-2016

CrtpoeHnue aroma:
TecTbl O XUMUU IS
CTYJEHTOB BCEX
HanpaBJIeHUH OYHOU
¢dhopmbl 00yueHwMst /
Kad. xumum; Cocr. A.
B. 3Baruniesa.

Boponex: ®I'BOY BO
"BopoHeXCcKHil rocy1apcTBEHHBIH

TexHn4deckuil yausepcutet”, 2016. -
15 ¢. - 00-00; 50 »xks.

0,36

J3.2

AB.

3BATHHIIEBA.

Ne565-2009

MeTtonnueckue
yKa3aHUs K PEIICHUIO
THUIIOBBIX 33]1a4 MO
XUMUU AJI CTyI€HTOB
BCEX CIEUUAIBLHOCTEN
OYHOMH (HOPMBI
oOyuenus / Kad.
TEXHOJOI'nu nu
oOecrnieueHus
CPaKIAHCKON
00OpOHEI B
Ype3BbIYANHBIX
CUTYyaLMsIX.

Boponex: 'OYBIIO "Boponexckuii
roCyJ1apCTBEHHBII TEXHUYECKUN
yausepcutet”, 2009. - 47 c. - 00-00.
— 126 3k3.

1.01

JI3.3

A B.
3BATHHIIEBA.

Ne609-2009

Metoanueckue
yKa3aHUs 110
BBITIOJTHCHHIO
1abOPaTOPHBIX padoOT
Ne 1-8 mo xumun g
CTYJICHTOB
CHEIMATFHOCTH
160201 "Camoneto- u
BepTOJeToCTpoeHue"
OYHOH OPMBI
oOyuenus / Kad.
TEXHOJIOTUH U
obecrieueHUs
CPpaKIaHCKON
00OpOHHI B
YpE3BbIYANHBIX
CUTYaIUsIX.

Boponex: 'OYBIIO "Boponexckuii
roCyJ1apCTBEHHBII TEeXHUYECKUN
yausepcutet”, 2010. - 68 c. - 00-00.
—31 k3.

0.97

J13.4

A.B.
3BATHHIIEBA.

Ne302-2012

Mertonnyeckue

yKa3aHus K
MIPaKTHYECKOH 51

Bopounex: ®I'6OY BIIO
"BopoHeXCcKHii ToCy1apCTBEHHBIH
TeXHUUYECKUH yHuBepcuret", 2012. -
36 c. - 00-00; 101 3x3.

0.52




CaMOCTOSTCIILHON
paboTe CTyIEeHTOB IIO
mucouruimae " Xumug"
mo Teme "Kiacchl
HEOPTraHUIECKUX
coequuenuit” / Kad.

XHUMMHMU.

JI3.5

A.B.
3BArUHIIEBA,
O. H.
Bonneipena

Ne234-2010

l'anpBanuueckue
3JIEMEHTHI U
3NeKTpon3: TecThl
10 XUMHH IS
CTYZAEHTOB
CIeHUaIbHOCTEN
160302 "PakeTHbIC
neurarenn”, 160201
"Camounero- u
BEpTOJIETOCTpOeHHE",
140104
"IIpomplilieHHAS
TEIJIO3HEPreTHKa"
OYHOH (OPMBI
oOyuenus / Kad.
TEXHOJIOTHHU U
oOecrieyeHust
IPaKIAHCKON
00OpOHEI B
Ype3BbIYaiHbIX
CUTYaIUsIX.

Boponex: [OYBIIO "Boponexckuit
rOCYJapCTBEHHBIM TEXHUYECKUI
yauBepeutet”, 2010. - 33 ¢c. - 111
9k3., 00-00. — 101 sKks3.

0.35

JI3.6

A.B.
3BATHHIIEBA.

Ne303-2012

MeToauueckue
yKazaHus K
TIpaKTUYECKOU
LaMOCTOSITEIEHOM
pa0OTe CTYJCHTOB IO
"Xumus"
"Oomue
cBoiicTBa Meramios” /

MUCITATIIINHE
1o TeMe

Kad. xumumn.

Boponex: ®I'OY BIIO
"Boponexckuil rocy1apCcTBEHHBIN
TexHu4Yeckuit ynuBepcuret", 2012. -

50 c. - 00-00. — 101 »ks.

0.52

JI3.7

A.B.
3BATHHIIEBA.

Ne299-2012

MeTtoandeckue
yKa3aHus K
MIPaKTHYECKOH H
CaMOCTOATENbHOU
paboTe CTyIeHTOB 110
mucuuiumae " Xumus'"
o Teme "CKOpoCTh
XUMHYECKUX PEaKIuit

Boponex: ®I'6OY BIIO
"BopoHexckuil rocy1apcTBEHHBIN

TeXHUUYECKUH yHuBepcuret", 2012. -
39 ¢. - 00-00; 100 sxks.

0.46




U XUMHUYECKOE
paBHoBecue" / Kad.
XUMUH.

JI3.8 A.B. Ne305-2013 Boponex: ®I'6OY BIIO 0.72
3BATHHIEBA "BopoHexckuii rocy1apcTBEHHBIN
Meronuueckne Texandeckuit yauBepcuret", 2013. -
yKkasaHMA K 50 c. - 00-00; 101 2k3.
MIPaKTHYECKOH U
CaMOCTOSITETbHON
paboTe CTyIeHTOB 10
mucauruinae " Xumus"
1o TeMe " XuMuuecKast
TepMOIUHAMHKA" /
Kad. xumun;
JI3.9 A.B. Ne353-2014 Boponex: ®I'BOY BITIO 0.24
3BATUHLEBA. "BopoHexcKuil rocy1apCTBEHHBIN
Meronuueckue TexHuyeckuit ynusepcuret", 2014. -
YKasaHHusd A | 50 c. - 00-00. — 40 3k3.
BBITTOJIHEHHS
MabopaTOpHBIX PpaboT
no OpraHUYeCcKOi
XAMHU  TIO0  TeMe
"[Mommmepsr"  /Kad.
XUMUH.
JI3.10 A.B. Ne352-2014 Bopounex: ®I'bOY BIIO 0.17
3BATHUHIEBA. "BopoHexckuii rocy1apcTBEHHBIH
Meroanueckue TexHu4yeckuit ynusepcuret", 2014. -
YKAZAHIA K 53 ¢. - 00-00; 40 9k3.
MIPaKTHYECKO 1
CaMOCTOSITEIbHOU
paboTe CTyIIeHTOB 110
mucuuiuiiae " Xumus'"
10 TeMe
"Xumuueckue
HCTOYHUKH TOKA" /
Kad. xumun.
JI3.11 AB. Ne307-2013 Boponex: ®I'bOY BIIO 0.43
3BArMHIIEBA. "Boponexckuil rocy1apCcTBEHHBIN
MeToauuecKue TexHudeckuit yausepeuret", 2013. -
YKa3aHHUA K 45 ¢. - 00-00; 101 7xk3.
MIPaKTHUYECKOMN u
CaMOCTOSTEIbHOMN

pabote CTyIeHTOB IO
nucuumnae "Xumug"
o TEME
"OKHCIUTENBHO-
BOCTaHOBUTEJILHEIC
nporeccer”  /  Kad.
XAMUH.




JI3.12 | A.B.

3BATHHIIEBA.

Ne308-2013

MeTtoandeckue
YKa3aHus K
MIPaKTUYECKON u
CaMOCTOATENbHOU
paboTe CTyIeHTOB IO
mucouruinae " Xumug"
"Koppo3us
METaJVIOB MW 3aluTa
METaJII0B oT
Kadp.

10 TEMC

koppo3un" /
Xumun.

Boponex: ®I'bOYBIIO
"BopoHEeXCKHil TOCyTapCTBEHHBIN

TexHuueckui ynusepcuret",2013.50
¢.-00-00; 101 »ks.

0.43

JI3.13 | AB.

3BATHHIIEBA.

Ne142-2016

CkopocTh
XUMHUYECKUX PEaKLUi
1 XUMHUYECKOe
paBHOBecHE : TecTsl
10 XUMHH IS
CTYJICHTOB BCEX
HaIpaBJCHUI OYHOU
(hopmbr 0OyaeHus /
Kad. xumun; Cocr. A.
B. 3Baruniesa.

Boponex: ®I'bOY BO
"BopoHexckuii rocy1apcTBEHHBIH
TeXHU4eCcKui yHusepcuret', 2016. -
15 ¢. - 00-00; 50 »xk3.

0,36

JI3.14 | A.B.

3BATHHIIEBA.

Nel143-2016

Kiaccsr
HEOPraHMYECKUX
coeIMHEHHUH: TecTsl
10 XUMUH IS
CTYJIEHTOB BCEX
HanpaBJI€HUH OUHOU
hop™mbl 0OydeHus /
Kad. xumun; Cocr. A.
B. 3Bsarunmnesa.

Boponex: ®I'bOY BO
"BopoHexckuii rocy1apcTBEHHBIH
TexHuueckuil yuusepcuret"”, 2016. -
30 c. - 00-00; 50 3x3.

0,36

IIepeyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOU ceTu «HTEepHETY,
HEO0XOAUMBIX VI OCBOCHHS JUCHUIIMHBI « XUMUSD)

1. Xwumwmueckuii karanor. Oomasa xumug. Caiitel 1 kaury http://www.Ximicat.com



http://www.ximicat.com/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS JIsA
OCYHECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOLECCA

Tabmuner: «[lepuoanueckas cucrema anemeHToB J[.1. Menneneesay,

91 «PactBopuMocTn», «Psin HanpsbkeHuit MeTanos”

9.2 | IMotenuuometpsl, moTeHmoctar 115827 M

9.3 | Bechl TexHuueckue

9.4 | Beco ananmutuyeckue AJIB - 200

9.5 taruBel, MepHas nocyaa (MepHbIe KOJIOBI, OIOpPETKHU, MUIETKH U T. II.),
PEaKTUBBI

9.6 | Tepmomerpsi Ha 50 u 100 °C

9.7 | BonbTMmeTpbl, aMIepMeTphl

9.8 | Bomsnas Gans

9.9 | DueKTpoIIUTKA

9.10 | BraekTposU3ephl U XIOPUI-CEPEOPSHBIC HIECKTPOIBI

9.11 | pH - metpsr

9.12 | Kommnsrorep B Komiuiekte: ASUSP7H55-M-7mT.

10. METOAUYECKUE YKA3ZAHUA IJI1 OBYYAIOLIUXCH 11O

OCBOEHMUIO JUCHUMIAHBI (MOLY.JIST)

[To mucturuinHe «XuMusD.

OcHOBOM H3y4YeHMs] AMCLUUIUIMHBI SBISIOTCS JIEKIIMHM, HAa KOTOPBIX M3JIararoTcs
Haubosiee CYIIECTBEHHbIE U TpPYIHbIE BOIPOCHI, a TaKXe BOIPOCHI, HEHAIEIIINE
OTpakeHUs B yueOHOM uTepatype.

JlabopaTopHbie pabOTHl BBIOJHSIOTCS Ha JabOpaTOPHOM OOOPYIOBAaHUU B
COOTBETCTBUU C METOJMKAMHU, IPUBEACHHBIMH B YKa3aHUSIX K BBITTOJIHEHUIO Pa0dOT.

Bun
y4eOHBIX JlesaTenpHOCTh CTyIEHTa
3aHITHU
.HCKI_[I/IH Hanwncanne xoHcriekTa JICKI.II/IﬁZ KpaTKko, CXEMAaTU4HO, IMOCJIICAOBATCIBHO (bI/II(CI/IpOBaTL

OCHOBHBIC TIOJIOKECHHMSI, BBIBOJBI, (OPMYIHUPOBKH, OOOOIIEHHUS; TOMEUYaTh BaKHBIC
MBICIIM, BBIJEIATH KIIOUEBBIE CIIOBA, TEPMHUHBI. [IpoBepka TEpPMHUHOB, MOHIATHH C
MOMOIIBIO AHIMKIONEANH, CIOBapei, CIPaBOYHUKOB C BBIMHCHIBAHUEM TOJIKOBAHHWI B
TeTpags. (OO0O03HAUEHHWE BOMPOCOB, TEPMHUHOB, MaTepuana, KOTOPHIC BBI3BIBAIOT
TPYAHOCTH, TTIOMCK OTBETOB B PEKOMEHIYEMOM JuTepaType. Eciin camMOCTOSTENTbHO HE
ylnaercsi pazobpaThCsi B MaTepuaine, HeoOXoauMo copMyIHpoBaTh BOMPOC M 3a1aTh




InpenoaaBaTe/JIr0 Ha JICKIUHW WM Ha IPAaKTHYCCKOM 3aHATHUH.

JIaGoparopHas
paborta

JIaGopatopHble paOOThI TMO3BOJIAIOT HAYYUTHCA HPUMEHSATh TEOPETHUYECKHE 3HAHUS,
IIOJyYeHHbIE Ha JIEKUMU TIpU PELIeHWHM KOHKPETHBIX 3ajgad. UYroObl Hauboiee
palOHAIBHO U MIOJHO UCII0JIB30BATh BCE BOZMOXKHOCTH JIa0OPATOPHBIX AJISl OATOTOBKU
K HHUM HEOoOXOIuMO: clefyeT pa3o0paTh JEKIHIO [0 COOTBETCTBYIOLIEH Teme,
O3HAaKOMHUTCSI C COOTBETCTBYIOIIUM pa3/iesIoM yuyeOHUKa, IpopadoTaTh JOMOIHUTEIbHYIO
JUTEPATypy ¥ UCTOUYHUKH, PEIIUTH 3a/1a4 U BBIIOJHUTH IPYrHe NNCHMEHHBIC 3a1aHuUs.

CamocrosiTens
Has pabora

CamocrosaTrenbHas paboTa CTYAEHTOB CIIOCOOCTBYET TNTyOOKOMY YCBOEHHUS y4eOHOTO
Marepuaia M pa3BUTUIO HABBIKOB caMooOpa3oBanus. CamocrosTenbHas padoTa
HpEIoNaraeT CIeAyIoNnie COCTaBIIIONIHE:

- paboTa ¢ TeKCTaMH: y4eOHUKAMH, CIIPABOYHUKAMH, JOTIOJIHUTEIILHOW JINTEPATypoOH, a
TaKKe MPOPaOOTKA KOHCIICKTOB JICKIIHIA;

- BBIIIOJIHCHUE JOMAIIHHUX 33aHUN U PAaCYETOB;

- paboTa HaJl TEMaMH ISl CAMOCTOSITEIEHOTO U3yYEHHUS;

- ydacTue B paboTe CTYACHUCCKUX HAYYHBIX KOH(DEPEHIUH, ONMMMITHA]T;

- IOAT'OTOBKA K HpOMe)I(yTO‘{HOﬁ arTecraluu.

TloaroroBka K
MIPOMEKYTOUH
Oif aTTecTaluun

T'oToBUTHCA K HpOMG)KYTO‘IHOfI arrecTaluu CJICAyCT CUCTCMATHUYCCKH, B TCUHCHUC BCCTO
cemectpa. VIHTeHCHBHAs MOATrOTOBKA JOJKHA HAYaThCsl HE IO3/IHEE, YEM 3a MECSL-
MOJATOpa JI0 NPOMEXKYTOYHOM arrectanuu. JlaHHple mnepex 3a4eToM TpH  JIHS

3(1)(1)6KTI/IBHCG BCCI'O0 UCITOJIL30BATh AJISI ITIOBTOPCHHA U CUCTCMATU3allU MaTCpUalia.

10.1. MeToquecxne PCKOMEHAAUHU IS oﬁyqamnmxcn M0 OCBOCHMIO JTUCHHUITIJINHBI

Cucrema BbICIIEro oOpa3oBaHMs IMPEANOJIaraeT pallOHAIbHOE COYETaHHE TAaKUX BUJOB yueOHOIl
JESTEIbHOCTH KaK JICKIUH, TPAKTHUECKUE 3aHSATHSA, CAMOCTOSITENbHAas paboTa CTYACHTOB, a TaKke
KOHTPOJIb MOTYYSHHBIX 3HAHUH.

OCHOBHOH peKOMEHIANEH CIeayeT CUUTATh NPHOOPETEHNE CTYACHTOM JKEJIaHHUsI OCBOUTH JIaHHYIO
muciuiiuHy. [IpernomaBarenb U CTyIEHT JOJDKHBI PEIIUTh 3Ty NpoOJieMy COBMeCTHO. JKenaHue MOXeT
BO3HHMKHYTbH TOT'JIa, KOT/a BBIOJIHAEMAas padoTa MOHATHA M Ja€T KOHKPETHBIN pe3ysbTar. DTOMY MOXKET
CIIOCOOCTBOBATh AKTUBHOCTH CTYAEHTAa Ha AyAMTOPHBIX 3aHATUSX M PETyIsipHAas CaMOCTOSTEIbHAs
pabota, 4To B WTOre JAa&T XOPOIIHME MOKAa3aTeId Ha KOHTPOJBHBIX MEPOINPHATHSIX, a BMECTE C ITUM
YBEPCHHOCTL CTYJICHTA B CBOUX BO3MOKHOCTAX.

Jlekumst mpencraBisieT COOOHM CHCTEMaTHYECKOE€, ITOCIEOBATEIbHOE H3JI0KEHHE Y4eOHOro
MaTtepuajga. JTO OJHA M3 BaKHeWIMX ¢opM ydeOHOro mporecca U OAMH U3 OCHOBHBIX METOJIIOB
npernojaBanus B By3e. Ha nekiusix ot cTyeHTa TpedyeTcs He MPOCTO BHUMAHUE, HO U CAMOCTOSITEIIbHOE
oopmnenne koHcrnekra. KauecTBEHHBI KOHCIIEKT JIOJDKEH JIETKO BOCIIPUHHMATHCS 3PHTENBHO, B €r0
TEKCTe CieayeT coOmoaarh ad3albl, BHIICIATH 3arojOBKH, MPOHYMEPOBATh (OPMYIBI, ITOTYEPKHYTH
TEepMUHBI. B KadyecTBe IIEHHOTO COBETAa PEKOMEHJyeTCs 3allMChIBaTh HE KaXKJI0€ CIIOBO JIEKTOpa (MHAue
MOXXHO MOTEPATH MBICIIb U HA4YaTh MMHUCATh aBTOMATUYCCKH, HC BHUKAs B CMBICJ'I), a MocCTapaTrbCd MOHATH
OCHOBHYIO MBICJIb JIEKTOPA, @ 3aTeM 3aIHCaTh, UCIIOJIb3Ys MOHATHBIE COKPAIICHHSI.

Ha60paTOprIe 3aHATHA MMO3BOJIAIOT HAYUHUTHCA MMPUMCHATH TCOPETUYCCKUEC 3HAHMA, ITIOJTYUCHHBIC
Ha JIKIIUY, TIPH PElICHUH KOHKPETHBIX 3aaad. UToObl Hanbosiee pallMOHAIBLHO U IOJIHO HCIOIB30BaTh
BCE BO3MOXHOCTH TMPAKTHUYECKUX 3aHATHUH, Al MOArOTOBKM K HHUM CJEIyeT: pa3o0paTb JIEKLIHUIO IO
COOTBETCTBYIOIIEH TeMe, O3HAKOMHUTCA C COOTBETCTBYIOIIMM pa3ieioM YueOHHKa, IpopadoTaTh
JOMOJHUTECIIBHYIO JIMTEPATYPY U UCTOYHUKH, PCINNUTH 3aJla4MU BBIIIOJIHUTD JPYIrUue€ MMCbMECHHBIC 3a1aHu.

CryneHTy He CleIyeT CTPEMHUTbCSI K MEXaHWYECKOMY 3allOMHHAHHIO METOIUK, MPHUBEICHHBIX
OTpeJiesIeHNd W TIOJNIOKEHHUH, eclii TpeOOBaHMs MPsIMO HE yKas3blBalOT Ha 3T0. ['opazno sddexrtuBHee
IOHATh HUX CMBICJ, OIIUpaiCh Ha HeKHHOHHBIﬁ Mar€pual H MaTepuall, COHCp)KaIlIHﬁCH B
pekoMeH10BaHHOH suTepaTtype. CkazaHHOe 0cOOCHHO 3((EeKTHBHO, KOTJla pedyb HIET O TPeOOBAHUIX
THUIA «IIOHUMAET», UMEET MPEJICTABICHHE.

CamocTtosTenbHas paboTa CTyI€HTOB CIIOCOOCTBYET IIyOOKOMY YCBOEHHIO Y4eOHOTO Marepuaia u
Pa3BUTHIO HABBIKOB CAaMOOpPraHW3alMU M camooOpa3oBaHus.CamocTosTenbHass paboTa Npearoaract
ClIeIyIOLINE COCTABIISIOLINE:




- paboTy c TeKcTaMH: y4eOHWKaMH, CIIPABOYHUKAMM, JIOTIOJHUTEIBHOW JINTEPATypoOi, B TOM
YHUCIIe ¢ UCTIONh30BaHueM MaTepranioB ObC, a Taxke MpopabOTKy KOHCIIEKTOB JICKITHIA,

- BBIIIOJTHEHNE IOMAIIHUX 33JaHu{ U IOJATOTOBKY K JJAOOPAaTOPHBIM 3aHSTHSM;

- paboTy HaJ TeMaMH JJIsi CAMOCTOSTEIBHOTO U3YUCHUS;

- IOJITOTOBKY pedepara-pe3eHTalny;

- IOJITOTOBKY K DK3aMEHY.

Kpome 0a30BbIX y4eOHHKOB PEKOMEHIYETCSl CaMOCTOSITENILHO HCIIOJb30BaTh HMMEIOIIUECS B
oubnmoreke ydeOHO-MeTomMUeckre mocobms. HeszaBucumo ot Bupa ydeOHHMKa, paboTa ¢ HAM JOJDKHA
MPOUCXOJIUThH B TEUEHUE BCETO CEMECTPA.

[Ipu 03HAKOMIJIEHHH C KaKUM-THOO pa3eioM PEeKOMEHAYETCs IPOUUTATh €ro LEINKOM, CTapasich
YIOBUTH OOLIYIO JIOTHKY M3JI0KEHUS TeMbl. [Ipy MOBTOPHOM YTEHHH XOPOIIO aKIEHTHPOBAaTh BHUMAaHUE
Ha KIFOYEBBIX BOMNPOCaX M OCHOBHBIX IOJNIOKEHHAX W (popMmynax. MOXHO COCTaBUTh HX KpPaTKUi
KOHCTICKT.

CreneHpb yCBOCHUS MaTepHala MPOBEPsIETCS CIEAYIOINME BUAAMH KOHTPOJIS:

- TeKyImui (KOHTPOJIbHBIE paOOTHI, 3aIIUTa JIAOOPATOPHEIX PadoT);

- POMEXYTOYHBIN (IK3aMeH).

Ok3ameH — popMa MPOBEPKU 3HAHUH U HABBIKOB, MOJYUYCHHBIX HA JICKIIMOHHBIX U MPAKTHYECKUX
3aHATHSIX. J[JIs1 yCHelmHoOW cadu dK3aMeHa HeoO0XOIUMO BBITIOJIHUTH CIEAYIONINE PEKOMCHIAIUA —
TOTOBUTKCS K DK3aMEHY CIICyeT CHCTEMATHUECKH, B TEUCHUE BCETO CEMECTpA.

HpI/I IMOATrOTOBKE K JK3aMCHY HCO6XOI{I/IMO II0JIB30BAaThCsd HE TOJBKO PEKOMECHAOBAHHBIM
HCTOYHUKOM II0 TCOPCTHUYCCKOMY MaT€puailsy, HO U CBCACHUIAMHU U3 I[OHOJ'IHHTCHLHOﬁ JINTCPATYypPHhI,
pe3yibTaTaMH  CaMOCTOSTENIFHOTO — W3Y4YCHHS, CBEJCHUSIMH, MOJTYYCHHBIMH W3 paHee OCBOCHHBIX
JOUCLMILIIVH.
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