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1. HEJIN 1 3AJJAYN JTUCHUAITINHBI

1.1. Hean AUCHMIVIMHBbI ofecneuenue (yHOAMEHTAILHON  XUMHUYECKOM
MOJATOTOBKH, (POPMHUPOBAHNUE HABBIKOB SKCIIEPHUMEHTAIBHBIX HCCICAOBAHUN [UISI HU3YUEHUS
CBOWCTB BEINECTB M UX PEAKIHOHHOH CHOCOOHOCTH C TO3WLHUI COBPEMEHHOH HAayKH,
NO3BOJISIFOIIEH  OyAylIMM — CIIELHAIUCTaM  OPHUEHTHPOBATHCS B HAYYHO-TEXHHYECKOU
uH(pOPMALIUY, HCIIONB30BATh MPHUHLUIBI, 3aKOHbI U TEXHOJOTMU XHMHUH, & TAK)KE PEe3yJIbTaThl
XUMHYECKUX OTKPBITUH B 00JIACTH CAMOJIETOCTPOCHHSI.

1.2. 3apa4un ocBOECHHS THCIHIIINHBI
-YCTaHOBJ'IeHI/Ie HpeHCTaBHeHI/Iﬁ O pO.]'II/I XUMHUHU U XUMHYCCKUX CUCTECM B OKPY)KaIOLL[eM
MUpE,
-I/ISY"IGHI/IG OCHOBHBEBIX HOH;[TI/Iﬁ U 3aKOHOB XUMUH, OBJIaACHHUEC MECTOJaMHU peH_IeHI/Iﬂ
HpaKTI/ILIeCKI/IX XUMHUYCCKHUX 3aaa4 B TEXHOJOTHUAX CAMOJIETO- U BepTOHeTOCTpOGHI/Iﬂ;
-OCBOCHHUEC OCHOBHBIX XUMHUYCCKUX TeOprI, TTO3BOJIAKOLIINUX 60.]'[66 FJ'IY6OKO IIOHATH
HpI/IpOI[y U MCXAaHU3M XUMHUCCKHUX l'IpOL[eCCOBj HpOTeKaI-OH_[I/IX B I/ICC.]'Ie,HyeMbIX CUCTCMAX B
TCXHOJIOTHUAX CAMOJICTO- U BepTOHeTOCTpOGHI/Iﬂ.

2. MECTO JNCHHUIIYIMHBI B CTPYKTYPE OIIOII
JucuunianHa « XuMHS» OTHOCHUTCS K JUCIUIIMHAM 0a30BOi yacTu OJIOKa
bl1.

3. HIEPEYEHDb IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 11O
JANCHUITJINHE

[Tporiecc U3yueHUs AUCHUIUIMHBI « XMMUS» HarpaBjieH Ha (HOPMUPOBAHKE
CIIEAYIOIINX KOMITETCHIINH:

OIIK-1 - CnocobeH NPUMEHSTh €CTECTBEHHOHAYYHBIE U OOIICHHKEHEPHBIC
3HAHMSI, METOABl MATEMATUYECKOTO aHATTM3a U MOJECIIMPOBAHHS, TCOPETUYECKOTO U
SKCIICPUMEHTAILHOTO  MCCICAOBAHUS  JUIsl  PELICHUS HMHXXEHEPHBIX — 3aaa4
NPpoPECCHOHATTEHON AEATENBHOCTH,

OIK-4 - CnocoOeH OCYyIIECTRIATh MPOPECCUOHANBHYIO NEITEIBHOCTh C
YUYETOM OIFPAHWYCHHHA, B TOM YHUCJIE DJKOHOMUYECKHX, DSKOJIOTMYECKUX U
COLIMATIBHBIX, HA BCEX OJTalax >KU3HEHHOTO LHMKIJIA TEXHUYECKUX OOBEKTOB
ABHAIMOHHON M PAKETHO-KOCMHUYECKON TEXHUKH.

Pe3yabrarsl 00y4ueHust,
Komnerenuus XapakTepu3yruue
¢hOopMHUPOBAHHOCTH KOMIICTCHIIUH

OIIK-1 3HATDL. OCHOBHBIC XHMHUCCKHUEC MOHATHS U 3aKOHBI
B CUCTEME €CTECTBCHHOHAYYHBIX JUCLUIIUH.

YMCTD. NpUMCHATh XMMHYCCKUC 3aKOHBI I
peIIeHMS IPAKTHYCCKUX 33429 B
podeccHoHATBHOM ACSITCIPHOCTH.

BJIAJCTE. HaBpIKAMH HCOOJIb30BAHUS
XHUMHYCCKUX 3aKOHOB M CUCTEM B JAJTbHCHIITIX
MPAKTUYECCKUX MPUIIOKECHUSX.

OIlK-4 3HATh;

- OCHOBHBIC 3aKOHBI U IMTOHATHUA XUMHHU




- CBOHCTBA OCHOBHBIX KJIACCOB
HEOPTraHNYCCKUX U OPraHUu4ICCKUX
COCIMHEHU;

- JIEKTPOHHBIE CTPYKTYPBI ATOMOB U Ha UX
OCHOB€ 3aKOHOMEPHOCTHU U3MEHEHHUs CBOWCTB
3JIEMEHTOB U COEMHEHU,

- OCHOBBI XUMHYECKOHU TCPMOAUHAMUKH U
KHHECTHUKH,
-OCHOBBI SJICKTPOXUMHNYECCKUX ITPOLUECCOB U

TEXHOJIOTHI;

-CBOMCTBA MOJIUMEPOB, IPUMEHSIEMBIX B
TEXHOJIOTUSAX CaMOJIETO- U

BEPTOJCTOCTPOCHUA.

XUMHYCCKHUC 3a0a9H.

YMCTD. peinaTs THIOBBIC HPHKIIATHBIC

BJIAACTD. HaBBIKaMU IIPOBEACHUA XUMHUYICCKOTO
SKCIIEPUMEHTA U 00pabOTKU PE3YIbTATOB
SKCHEPUMEHTAIBHBIX HCCJICAOBAHUM.

4. OFbEM JNCHUIIJINHBI
OO611as Tpy10€EMKOCTb TUCHUILINHBI « XUMHUS COCTABJISET S 3.€.
Pacnipenenienne TpyJI0EMKOCTH TUCIUIIIIMHBI IO BUJAM 3aHSATUN

O4Hasi popma 00y4yeHust

Bunbl yueOHoii paboThI Bcero yacos CeMelCTpH
AYAUTOPHBIE 3aHATHS (BCEro) 54 54
B Tom yncine:
Jlexuun 18 18
ITpakTuyeckue 3anstus (113) 10 10
JlabGoparopubie padoTsl (JIP) 26 26
CamocTosiTesibHast padora 90 90
Yackl Ha KOHTPOJIb 36 36
By bl IpOMEKYTOYHON arTecTaluu - SK3aMeH + +
OO6u1as TpyA0EMKOCTB;
aKaJeMUYECKUE YaChl 180 180
3a4.€1. 5 5

OuHno-3a04Hast popma oOyueHust

Bunbl yueOHOI paboThl Bcero vacos CeMeclT il
AyIUTOpPHBIE 3aHATHSA (BCET0) 44 44
B Tom yncine:
Jlexuun 18 18
ITpaktuueckue 3ansatus (113) 8 8




JlaGoparopubie paboTsl (JIP) 18 - 18
CamocTosiTe/ibHast padoTra 100 - 100
Yackl Ha KOHTPOJIb 36 - 36
Buibl npoMeKyTOYHOM aTTecTalluy - SK3aMEH + +
OO6u1as TpyA0EMKOCTb;

aKaJeMUYECKHUE YaChl 180 0 180
3a4.€]1. 5 0 5

5. COAEP KAHUE JUCHUIIJIMHBI (MOJYJIA)
5.1 Copep:xkanue pa3aeqoB JUCHMIVIMHBI W pacnpeaeicHue

TPYAOEMKOCTH 10 BUAAM 3aHATHI
Ounas ¢popma 00yueHust

Haumvenopanue IIpax J1a6 Bcero
Ne /m CopeprkaHue paszjiena Jlekis b . |CPC >
TEMBI 3aH. Yac
3aH.
1 BBeaenne. Jlexmus 1. Beenenue. [Ipeamer u
OcuoBubie 331a9d XHMHH. PO XUMUH B

3aKOHBI XHMHH |CO3JAHHU MaTEPHATHHO-
TEXHHYECKOH Oa3bI CTPAHBL.
B3anMoCBA3b XHMUAH C IPYTHMH
HAYKAMH. 3HAUCHUC XUMHICCKHUX | 2 - 4 110] 16
3HAHUI U1 CTYACHTOB
crneumanbHOCTH 24.05.07
Camonero- n
BeprosieTocTpocHne. OCHOBHEIC
3aKOHbI XHMHH.

2 Xumuueckan  |Jlexnmst 2. DHEpreTHRa
TEPMOAMHAMHUK |XUMHUYECKHX MPOLIECCOB.

a, knaernka u  |OCHOBHBIC IOHATHSA XHMHYCSCKOH
PaBHOBECHE. TEPMOAMHAMUKYA. BHYTpEeHHAA
Karamms. SHEPTHS U SHTAJIBITHS CHCTEMBI.
Hynesoe u nepeoe Ha4aIo
TepMOJMHAMEKH. 3aKkoH ['ecca n
€ro CJICACTBHA.
TepMOXHMIYECKAE PACUETHI.
OcHoBbI TepMOXuMHUH. Bropoi
3aKOH TCPMOJIMHAMUKH.

Jlexmus 3. SHTpOTHA. 3aKOH
Boxpnmana. CratucTraeckas
HHTEPIPETALM SHTPOIIHH.
TpeTwil 3aK0H TEPMOAMHAMUKH.
OHTPONHMHHBIN W SHTAJHIHHHBIA
(haKTOPBI XHMHUICCKAX PCAKIIHH.
Oueprust I 'mdoca.
HanpaeneHHOCTh XUMHUYECKHUX
TPOLECCOB. XUMHYECKAs
KHHCTHKA W PABHOBECHE.
OCHOBHBIE IOHATHI XHMHUYECKOH
KHHECTHKH: CKOPOCTbD,
KHHETHYECKOE YPABHCHHC.
CKOpPOCTh XHMHYICCKOH
TOMOTCHHOH PEaKLHMU U €€
3aBUCUMOCTD OT KOHICHTPALINH U
TEMIICPATYPhI. 3aKOH ICHCTBHA
macc. [Ipasumno Bant-T'odda.
KoHcTaHTa CKOPOCTH pEaKIUU.
YpasaeHHC AppeHHYCa. JHCPTHI




AKTHBAIIHH. T'oMmorcHuBIC T
TCTCPOTCHHBIC XHUMHICCKUC
PpaBHOBECHA. XUMHUYECKOE
pasHoBecue. Ipunnun Jle-
ITaTense u €ro CIEACTBHA.
Karanmszatopsl u
KATATHTHICCKHC CHCTCMBI.

Peakmpmonnas
CIoCco0HOCTEH
BEIIECTB.

Jlekuust 4. KBaHTOBO -
MEXaHMIECKAs! MOJCIb CTPOCHUS
aroma. J[BONCTBEHHBIN XapakTep
MHKPOYACTHII, TIOBCCHHUC
37CKTPOHA B aTOME. YPABHCHHE
JIyu ne bpoiina. BomHOBEIE
cBoiicTBa 3neKkTpoHA. [TpuHumn
HeomnpeaeaeHHOCTH | efizendepra.
Bommosas ¢pyHKOHA. YpaBHCHHC
IMIpeaunrepa. KBaHTOBBIC YHCIA
W aTOMHBIC OPOUTANIH.
OU3HIECCKHN CMBICI KBAHTOBBIX
YHCEI. DHEPIETHUCCKIE YPOBHA
1 OyPOBHH B aTOME.
MHOTO31EKTPOHHBIE ATOMBIL.
OHepreTudecKui psa. [IpuHIum
HAMMCHBIICH SHCPTHH, TIPHHIHIT
ITaymm u ero cIeaACTBUA, MPABHIO
I'yaaa m mpasuno KnedxoBckoro.

Jlexnmst S. DnekTpoHHAA
CTPYKTYPa aTOMOB H €€ CBSI3b C
TIEPHOIUYECCKOH CHCTEMOM
37eMeHTOB. [leproamyeckuit
3aKkoH u cuctema ..
MeHaeneesa u NEPUOANUECKAS
CHCTEMa. 3aKOHOMEPHOCTH
HU3MCHCHW QTOMHBIX paanyCOB
3JIEMEHTOB 10 TIEPHUOAAM H
TpynmaM. JHCPTCTHUCCKHUC
XaPAKTECPUCTHKH ATOMOB:
OHCPIrud HOHU3AWH, SHCPTHUA
CPOJICTBA K 3ICKTPOHY U
3MEKTPOOTPULATEIHHOCT.
3aKOHOMCPHOCTH H3MCHCHHS
CBOMCTB XHMHYCCKHX 3JICMCHTOB
H uXx COGI[I/IHGHI/IfI B ICpUOIaxX U
rpynmax. 3aKOHOMCPHOCTH
HU3MCHCHHA KUCJIIOTHO-OCHOBHBIX
CBOMCTB OKCHAOB U THAPOKCUIOB
mo mepuogaM u rpymmaM. Cxema
Koccems.

14

22

OxucmreaLHo-
BOCCTAHOBHTEJI
bHBIC PEAKITHAM,
CsoiicTBa
METAJLIOB.

Jexmus 6. OKHUCIHTCIILHO -
BOCCTAHOBHUTCIIHHBIC CBOUCTBA
BemecTB. ITOHATHE O CTEIICHH
OKHCIICHHS 3JICMCHTOB B
COCIMHCHHAX. THITBI
OKHCIIHTCIILHO -
BOCCTAHOBHTCIBHBIX PEAKIIUIA.
OKHUCIHTEIH H BOCCTAHOBHTCIH.
Knaccudurarmst pazmaHbIx
COCIMHCHHH B 3aBHCUMOCTH OT
HX OKHCJIUTCIIBHO-
BOCCTAHOBHTCILHOH (DYHKIIUH.
OKHUCIHTEIBHO-

14

22




BOCCTAHOBHTCIIBHBIC CBOUCTBA
KHCJIOT. BIusiHUE cpeasl HA X0
OKHCIUTCIIBHO-
BOCCTAHOBHTCIBHBIX PEAKIIHUIA.

OKHCTHTC THHO-
BOCCTAHOBHTCTHHBIC PCAKIIHH.
KomruecTBeHHAs
XAPaKTEPUCTUKA PEAKIIHMIL.
VYpasuenue Hepucra. Meto bt
moI00pa K03 PUIHCHTOB B
YPaBHCHHUAX OKHCITHTCIHHO-
BOCCTAHOBHTCIBHBIX PEAKIIHUIA.

OO0mIue cBOMCTBA METAJLIOB.
CHJ’IaBBI, HpI/IMeHeHI/Ie B TCXHHUKC.

IIIERT POXUMHH
€CKHE CHCTEMBI.

Jlexnmst 7. OCHOBBI
3JCKTPOXUMHH. BO3HUKHOBECHUE
CKa4Ka MOTCHIMAA HA
Mesk(pazHOI rpaHuLe
TPOBOJHUKOB 1- 10 U 2 - O poja.
DICKTPOTHBIC CHCTCMBL
CranmapTHBIN 3MCKTPOTHBIH
noTeHIHAan. BoaopoaHsli
3JCKTPOA. YCTPOHCTBO U padoTa
TaIbBAHUYECKOTO 3JICMCHTA.

Jexmus 8. SBncHue
TOJLIPU3ALUH U JCTIOJIPU3AIIHH.
XHAMHYCCKHAC HCTOUHHKH TOKA.
TeopeTHueCKHe OCHOBBI
37CKTpoan3a. SABIcHUE
TOJLIPH3aUH (TIEPEHATIPSKCHIA).
BoxopoaHoe nepeHanpssKeHAE.
Ypasuenue Tagemt.
IlocrnenoBaTe IbHOCTH
3ICKTPOIHBIX MPOLCCCOB. 3aKOHBI
®apazged. Beixoa no Tokxy.
TexHU4eCKoe MPHUMEHEHHE
3NEKTPOIH3A.

14

24

Koppozust
METAJLUIOB 1
METOAbI
3AaIHUTBI OT
KOPPO3HMH.

Jlexnmst 9. OCHOBBI KOPPO3HH.
XapakTepucTHKa KOPPO3HOHHBIX
TIPOIIECCOB U MX KJIACCH(HKAIIHL.
XuMHuyeCcKad u
JMEKTPOXUMHUECKAT KOPPO3HSL.
XuMmIIecKas KOppo3wsl. 3aKOHbI
POCTA OKCHUAHBIX IIJICHOK.
MerToapl 3alMTHI OT XUMHUYECCKON
KOPPO3HH.

DIEKTPOXUMHICCKAS KOPPO3HSL.
Kopposus ¢ BoropoaHo u
KHCTIOPOJHOU ACTIOJLIPH3ALUCH.
MerToapl 3aLMTHL OT
JMEKTPOXUMHYECKON KOPPO3HH U
HX 3HAYCHHUC OJI1 TCXHOJIOTHH
crneumanbHOCTH 24.05.07
Camonero- u
BEPTOJICTOCTPOCHHE.

10

16

IMommepsl 1
0JINTOMEPBI, H
WX PAMEHeHHe

OOmime cBeACHHS O TOIUMEPAX.
MeToas! IOTyYEHHUS MOTHMEPOB.
TlomuMepusauus u

18

24




B
MNPOMBIIIJICHHO
CTH.

nmoJMKOHACHCAHA. Popma 1
CTPYKTYPa MaKPOMOJICKY I
MOMMEPOB. DU3UKO-XUMIICCKUE
CBOMCTBA MOJUMEPOB.
[Tpumenenne mommvepos. O01me
moHATHA 00 oymromepax. CHHTE3
BBICOKOMOJICKY ISIPHBIX
COCTUHCHUH.

ITomumepsl B OTUTOMEPBL, H UX
TIPUMCHEHHE B TEXHOJIOTHSIX

CaMOJICTO- 1 BCPTOJCTOCTPOCHHUA.

Hroro

18

10

26

90

144

OuHo-3a04Hasi popma o0yueHust

No i/

Haumvenopanue
TEMBI

CoJepxanue pasjena

Jlekis

IIpax
3aH.

Jlab.
3aH.

CpC

Bcero,
yac

IBBenenne.
OcuoBHbIE
BAKOHLI XUMIH

Ulexknust 1. Beeaenue. [Ipeaver o
3aJ1a9YU XUMHH. Pomp xumuu B
CO3TaHUH MATEPHATBHO-
TCXHIICCKOH 0a3bl CTPAHBL
B3anMOCBA3b XUMUU C IPYTHMH
HAYKaAMH. 3HAYeHHE XUMHUYECKUX
SHAHUIT 11 CTYACHTOB
crneumanbHOCTH 24.05.07
Camonero- u
BepTOICTOCTpOCHHE. OCHOBHEIC
BAKOHBI XUMHH.

10

14

X nvMageckan
TEPMOJHUHAMIKA
, KIHHETHKA I
paBHOBECHUE.
[Karajms.

Ulexnmst 2. DHepreTHka
XHMHUECKHX MPOIIECCCOB.
(OCHOBHBIC TIOHATHS XHUMHUICCKOH
TCPMOAMHAMUIKA. BHYTpPEeHHAA
SHEPTHS U IHTAIBITHS CHCTEMBI.
Hynesoe 1 epBoe HA4aIo0
TepMOJHHAMUKH. 3aKoH ['ecca n
€0 CJICACTBHA.
TepMOXHMIYECCKAE PACUCTHI.
(OcHOBBI TepMOXUMHUH. Bropoi
3aKOH TCPMOIMHAMUKH.

OHTponus. 3akoH bomapnvana.
CrarucTHIECKas HHTEPIPETALHS
SHTponuu. TpeTuii 3ak0H
TCPMOJMHAMUKH. DHTPOTHHHBINA
W SHTAJBIUIHBINA (akTOPBI
XHMIUECKIX PEAKIM. JHEPTHA
"00ca. HampaBieHHOCTH
XHMHIUECKHX MPOIIECCOB.

X UMUYECKas KHHETHKA U
[paBHOBeCHE. OCHOBHBIC IOHATHSA
XUIMHYECCKON KHHETHKH:
CKOPOCTH, KHHETHICCKOC
VpABHCHHC.

CKOPOCTD XHMHICCKOH
TOMOTCHHOH PEaKLMU U €€
3aBHCHMOCTB OT KOHLICHTPAINH U
TCMIICPATYPBL. 3aKOH ICHCTBHA

macc. [Tpasumno Bant-T'odda.
[KoHCTaHTa CKOPOCTH PEaKIHH.
YpasaeHHC AppeHHIYCA. JHCPTHA
AKTHBAIITHH. T"'omMorcHHBIC B
TCTCPOTCHHBIC XHUMHICCKUC
[paBHOBECHS. XUMHUYECKOE
[paBHOBecHe. I IpuHnumn Jle-
[[TaTenbe U €ro CISACTBHA

10

20




KaTaJ'II/ISaTopBI H KATATATHICCKHUC
CHCTCMEI.

[Peakmmonmas
CII0CO0OHOCTE
BEIECTB.

Ulexnust 3. KBaHTOBO -
MEXaHIIECKAs! MOJCIb CTPOCHUS
aToMa. J[BOMICTBEHHBIM XapakTep
MHKpPOYACTHII, TIOBECCHHUC
3ICKTPOHA B aTOME. YPABHCHHE
UTyu ne bpoiina. BomHOBEIE
CBOiicTBA 3neKTpoHA. [TpuHImI
HeompeaeieHHOCTH | efizendepra.
Bommosast GyHKOHA. YpaBHCHHC
[[Ipeaunrepa. KBaHTOBBIC YHCTA
1 AaTOMHBIC OPOUTANIH.
(OU3HICCKUN CMBICI KBAHTOBBIX
[UrCceT. DHEPTETHUCCKIE YPOBHA
W ITOTyPOBHH B aTOME.
MHOTO3IEKTPOHHBIE ATOMBIL.
OHepreTrdaeCKuH psa. [TpuHImn
HAMMCHBIICH SHCPTHH, TIPHHIHIT
[Taynw 1 ero CleACTBHS, IPABHIIO
['yHaa u mpaBuino KnedukoBCkoro.

(DJIEKTPOHHAS CTPYKTYPa aTOMOB
1 €€ CBA3b C MEPUOAMUECCKON
CHCTEMOM 3JICMEHTOB.

[ lepuoauuecKkuil 3aKOH U
cucrema JI. V1. Menneneesa u
MepUOAMICCKAs CUCTEMA.
3aK0HOMCPHOCTH H3MCHCHHS
ATOMHBIX PATUYCOB 3JICMCHTOB
10 MEPUOJAM M TPYIIIAM.
DHCPTCTHICCKHC
XapaKTEPUCTUKH ATOMOB!
PHCPIUA HOHU3ALWH, SHCPTHUA
CPOJCTBA K 3JICKTPOHY H
3IEKTPOOTPULATEIEHOCT.
3aK0HOMCPHOCTH H3MCHCHHS
CBOMCTB XUMHYCCKHX 3JICMCHTOB
[ UX COGI[I/IHGHI/IfI B ICpUOIaX U
Tpymmax. 3aKOHOMCPHOCTH
M3MCHCHHSA KUCJIIOTHO-OCHOBHBIX
CBOMCTB OKCHAOB U THAPOKCUIOB
Mo mepuoaM u rpymmaM. Cxema
Koccerms.

15

23

OKHcanTEe IHLHO-
BOCCTAHOBUTEIL
HEIC PEAKITHIL
CroiicTBa
METAJLIIOB.

Texnust 4. OKHCIIMTEIBLHO -
BOCCTAHOBUTCIIHHBIC CBOUCTBA
BemiecTB. ITIOHATHE O CTEIICHH
OKUCJICHHS 3JICMCHTOB B
COCTMHCHIX. THITBI
OKUCIUTCIIBHO-
[BOCCTAHOBHUTCIBHBIX PEAKIIHUIA.
(OKUCIHTEIIH H BOCCTAHOBHTCIH.
Knaccuduxarmst pa3aHbIx
COCTMHCHHM B 3aBHCUMOCTH OT
X OKUCIHUTCIILHO-
[BOCCTAHOBHUTCILHOH (DYHKIIUH.
(OKHCIHTCIIBHO-
BOCCTAHOBUTCIIHHBIC CBOUCTBA
KHCJIOT. BusHUE cpeabl HA X0
OKUCIUTCIIHHO-
[BOCCTAHOBHUTCIBHBIX PEAKIIHUIA.

OKHCIUTEILHO-

15

19




[BOCCTAHOBHTCIIFHBIC PECAKITHH.
KommyecTBeHHAA
XapaKTEPUCTUKA PEAKIHIL.
[YpaBueHnue Hepucra. MeToabt
0100 Pa KO3(PPUIHCHTOB B
VPABHEHHIX OKHCIIHTEIHLHO-
[BOCCTAHOBHUTCIBHBIX PEAKIIHUIA.

OO1mIue CBOMCTBA METAJIIIOB.
CHJ’IaBBI, HpI/IMeHeHI/Ie B TCXHHUKC.

[DJICKTPOXUMITTE
ICKHIC CHCTEMBLI.

Ulexmust 5. OCHOBH]]
ICKTPOXUMHH. BO3HUKHOBCHUE,
CKavKa MOTEHIMAIA HA|
Mesk(pazHOH TpaHuIe
MPOBOAHUKOB 1- ro u 2 - r0 poja.
DIICKTPOTHBIC CHCTCMBL,
CranmapTHBIH 3IECKTPOTHBIN]
TOTCHLIMAIL Boaopoassrij

aekTpoa. YCTpOHCTBO W padboTa)l
TaIbBAHUUECKOTO 3JIEMCHTA.

SIBcHUE TOJLIPH3ALHHA H
enoIApu3anym. XHUMHYCCKHE
MCTOYHUKH TOKA. TE€OPEeTHUECKUE]
OCHOBBI JJICKTpOJu3a. SIBICHUE
moJsIpu3anuy (EPECHATPSLKCHIA).
BoaopoaHoe  mepeHANPKCHEE.
YpaBHeHHE Tademns.
[Tocnen0BaTETLHOCTD
IICKTPOTHBIX TPOLECCOB.
Bakonsr ®apazes. Bexox 1o
TOKy. TexHHYeCKOe HMPUMCHCHUE
3ICKTPOIH3A.

15

25

IKoppo3ust
METAJIOB 1
METOAbI
BAIMHUTLI OT
KOPPO3HH.

Ulexnmst 6. OCHOBBI KOPPO3HH.

X apakTepuCTHKA KOPPO3HOHHBIX
[IPOIIECCOB M MX KJIACCH(HKAIIHL.
X uMHUUeCKad U
BICKTPOXUMHIUECKAT KOPPO3HSL.
X rMITaecKas KOppo3wst. 3aKOHbI
[POCTA OKCHUAHBIX IIJICHOK.
MeToab!l 3alMThI OT XHMHUYCCKON
KOPPO3HH.

DIEKTPOXUMHICCKAS KOPPO3HL.
Kopposus ¢ BOZOpOAHOU 1
KUCIOPOJHOU ACTIOJIPH3ALUCH.
MeToabI 3alMThL OT
BICKTPOXUMHIUIECKOH KOPPO3HH U
X 3HAYCHUC OJIA TCXHOJIOTHH
crneumanbHOCTH 24.05.07
Camonero- u
BEPTOJICTOCTPOCHHE.

10

16

[lMoommeps1 1
0JINTOMEPBI, 1
X PAMEHEHHe
B
MPOMBIIIJICHHOC
TH.

OOmIme CBeACHHS O TOIHMEPAX.
MeToabl MOy YEHUS IOJTUMEPOB.
[ TomiMepusauus u
moMKOHACHCAHA. DopMa 1
CTPYKTYPa MAKPOMOJICKY ]I

Mo MMEpOB. DH3HKO-
XUMHYECCKHE CBOUCTBA
momMMepoB. [IpumeneHue
momMepoB. OOmue MOHATHA 00
omromepax. CHHTE3
BHICOKOMOJICKY IISIPHBIX

COCTHHCHHI.

25

27




HOJ'II/IMepBI U OJIMTOMCPBI, U UX
MPUMCHCHHUC B TCXHOJIOTHAX
CaMOJICTO- M BCPTOJCTOCTPOCHHUA.

Hroro 18 18 |100] 144
5.2 Ilepevennb 1a00pPaTOPHBIX PadoT
Ounas ¢popma o0yueHus
Ne | Ne paznena nuCUUIUIMHBI Tpyno-
n/m HawnmeHnoBanue nabopaTopHbIX padoT €MKOCTb
(dac)
Brenenune. OcHoBHbBIE 3aK0HBLI | TeXHHKA O€30MACHOCTH.
XUMHN. 4
1. JIad. pad. 1. OmpeacicHIe YKBUBAJICHTHOH
MAacCHI METaJIA.
Xummdeckas JIad. pad. 2. Bmsuaue (paxTopoB Ha CKOPOCTH
TEPMOINHAMHKA, KHHETHKA W | XHMHICCKON peakuy. XUMHIECKOES
paeHoBecue. Karamms. PaBHOBECHE.
4
2. JIad. pad. 3. TepMOoAHHAMHKA XHMHYCCKHAX
mpoueccoB. CpaBHCHHC TCPMHUCCKOH
VYCTOIUMBOCTH KapOOHATOB MarHus, Oapus u
KaJIbIIHAL.
PeakmionHast CHOCOOHOCTH JIa6. pao. 5. CtpocHHE aToMa.
3 | Bemecrs. 3aKOHOMEPHOCTH H3MCHCHHS CBOHCTB 2
3JEMEHTOB U UX COCIUHCHUIL.
JIad. pad. 6. BiusiHEE Cpebl Ha XapakTep
OKI/IC.]II/ITC.]ILHO- HpOTeKaHI/I}I OKHUCJIMTCIIBHO-
4 ROCCTAHOBHTE ILHBIEC BOCCTAHOBHUTECIIBHBIX PEAKIUH. 6
| peaknmu. CroiicrBa .
MeETAJLIOB. JIad. pad. 7. CeoiictBa MeTaioB. OTHOMICHHC
METAJUIOB K BOJE, IEI0YAM M KHCTIOTAM.
DJIEKTPOXUMITIECKIIE JIa6. pao. 8. [ampBaHMYICCKUC 3ICMCHTEHL.
CHCTEMBI. MeaHO-IMHKOBBIN raJbBAHUYCCKUI 3JICMEHT.
4
5.
JIa. pad. 9. DneKkTpoIH3 BOHBIX PACTBOPOB
JNIEKTPOTUTOB.
Koppo3us meranios n
PP JIad. pad. 8. DIeKTpOXUMHIECKAS KOPPO3HL
METOAbI 3AIIUTHI 0T
KOOI KonraktHas xoppo3usa. AtmMocepras 2
6. PP ) KOPPO3uUsl. DNECKTPOXUMHUUCCKHE METOIbI
3AQIMUTHI OT KOPPO3HH (KaTOAHAA
JNCKTPO3AMMTA H IPOTCKTOPHAS 3AIIHTA).
TlomiMepnI 1 0JIMTOMEPLI, 1
P prts JIa6. pab. 9. BbICOKOMOJICKY JIIPHBIC
HX IIPUMCHCHHC B
OpTaHHYCCKHC COCTUHCHUS. Pacnio3HaBaHue
MNPOMBIMIJICHHOCTH. w 4
7 . BBICOKOMOJICKY JLIPHBIX COCAWHCHUHN
(ruactMacc 1 BOJIOKOH). [Tomumepsl.
ITony4deHue MOTUMEPOB, HCTIOIB3YEMBIX B
TEXHOJIOTHAX CAMOJICTO- H BEPTOICTOCTPOCHHSL.
26
Hroro
OuHo-3a0uHan Gpopma o0yueHust
Ne [ Ne paznena nucuunanHel Tpyno-
n/m HawnmeHnoBanue nabopaTopHbIX padoT €MKOCTb
(gac)




Brenenne. OcHoBHBIE TexHuka O€30TMACHOCTH.
3JAK0OHLI XUMHUH, 2
JIag. pao. 1. OnpeacncHuE 3KBUBAICHTHOH
MACCHI METAJLIA.
Xummiaeckas JIa6. pao. 2. Bmusuaue (paxTopoB Ha CKOPOCTH
TEPMOAMHAMIKA, KHHETHKA | XUMHYECKOH peakuuu. XUMUYECCKOE
u pasHoBecne. Karamms, PaBHOBECHC.
JIag. pao. 3. TepMoIuHAMAKA XHMHYCCKHX 4
mpoueccoB. CPaBHCHHC TCPMHUCCKOH
YCTOIUMBOCTH KapOOHATOB MarHus, Oapus u
KaJIbIHA.
Peaxuuonnasi ciocoonocrs | Jla6. paé. 4. Ctpoerue aToma.
BEMIECTB. 3aKOHOMEPHOCTH H3MCHCHHS CBOMCTB 2
3JCMEHTOB U UX COCAUHCHUIL.
OxucmrensHo- JIao. pad. 5. BmstHEE cpeapl HAa XapakTep
BOCCTAHOBHTE/IbLHBIE MPOTCKAHHS OKHCTHTETEHO-
peakmmn. CpoiicTBa BOCCTAHOBHTCIBHBIX peakuuii. CBOHCTBA 2
METAJLIOB. MeTauoB. OTHONICHAE METAIUIOB K BOJE,
[ICI0YAM H KHCJIOTAM.
JIag. pao. 6. [aTsBaHIYUCCKHIC 3ICMCHTEHIL.
MenHO-TMHKOBBIH TATbBAHHYCCKHH JJICMCHT.
5 JIEKTPOXHMITECKIE DNEKTPOJIH3 BOJHBIX PACTBOPOB AICKTPOIHTOB. 4
" | cCHCTEeMBL
JIao. pad. 7. D1eKTpoIM3 BOIHBIX PACTBOPOB
JNCKTPOITHTOB.
Koppo3us meranios u
pp JIao. pad. 8. DIEeKTPOXMMHUICCKAS KOPPO3HL
METO0AbI 3AIIIUTHI OT
KOPPOIHH Konrakraas xkopposust. Atmocepras 2
0. ) KOPPO3HSL. DICKTPOXUMHUUCCKUE METOIbI
3AIUTHI OT KOPPO3HH (KAaTOAHASL
JNICKTPO3AMATA H HPOTCKTOPHAS 3ALIHTA).
Tlo/mimMepnI 11 0JIHTOMEPDI, I
P prts JIa6. pa6. 9. BEICOKOMOICKY JLIPHBIC
HX IMIPUMCHCHIC B
OPTaHHYCCKHC COCTUHCHHS. Pacno3HaBanue
MPOMBINIJICHHOCTH. v 2
7. BBICOKOMOJICKY JLIPHBIX COCTUHCHUA
(mactMmacc 1 BOJIOKOH). [TomuMepsl.
IlonyueHHEe NOTUMEPOB, UCTIONIB3YEMBIX B
TEXHOJIOTHIX CAMOJICTO- H BEPTOJICTOCTPOCHHS
18
Hroro
5.3 llepeyeHb NpaKTHYECKHX 3AHATUI
OuHas ¢popma o6yueHust
Ne Ne pazpena Tpyno-
/0 | JUCLIMITIHHBI HanmeHnoBaHHe NMPakTUUECKUX 3aHSITUI €MKOCTb
(dac)
Xummrieckas TepPMOANHAMIICCKHE PACUCTHI II0 YPABHCHISIM POLIECCCOB.
| TEPMOTUHAMIKA, Kunerndieckue pacueTsl. 3aKOH ACHCTBHA MACC W mpHHIHIT Jle- )
: KHHCTHKA 1 Ilarembe.
paBHOBecHe.
Karamms.
5 Peaxnmonnas XapakTepUCTHKA 3JCKTPOHHOTO CTPOCHHS aTOMa. 3aBHCHMOCTb )
© | cnocobHoCTH CBOMCTB 3JICMCHTA OT 3JCKTPOHHOTO CTPOCHHS aTOMA.
BEINECTB.
JIIeRTPOXUMHIECKHE
3 CHCTEMBL ["apBAaHAYECKAC DIEMEHTBL. CXEMA, 3JCKTPOAHBIC MPOLECCHI, 2
3NIEKTPOIHBIC MOTCHIUANBL, YJICKTPOABIKY A CHIIA. Y PABHCHHE
Hepacra. CocTaBncHIC YPABHCHHH 3JICKTPOITH3A 3JICKTPOIHTOB.




3axonsr @apaaea. Beixoa mo TOKY, HAMPS/KCHUS PA3ITIOKCHUA
3EKTPOIIHUTA.
Koppo3nus meranion . .
4 Koppo3HoHHEBII rabBaHAYCCKAN YIEMEHT, CXEMA, IPOLCCCHI, 2
: M METO/IbI 3AIHUTHI
MPOIYKThI KOPPO3HH.
OT KOPPO3HH.
IMommepsl 1
5 0JIHrOMEpEI, 1 HX HOMeHRJIaUTypa 10 TMMEPOB. OCHOBHBIC TIPHHITHITHI COCTABIICHASA )
pHMenenne B YPaBHCHUH PEAKIHIT IO TMMEPHU3ALUH U TIOTHKOHICHCAIHH.
MPOMBIILIEHHOCTH,
10
Hroro
OQuHo-3a04Hasi popma 00yueHust
Ne Ne pazpena Tpyno-
/0 | IMCLUTUIMHBI HanmeHoBaHne NpPakTUUECKUX 3aHSITUI €MKOCTb
(dac)
Beenenne. OCHOBHBIE .
1 Kaccel HEOPraHUIECKUX COCTUHCHHMI, XUMUYECKHE -
: 3aKOHBI XHMHH, y
CBOMCTBA, TCHETHYCCKAS CBA3b.
Xumn4eckast
TepMoOAMHAMAYECKHIE PACUETHI TIO YPABHEHIAM MPOIIECCOB.
TEPMOAMHAMUKA, Z
2 KHHETHKA " KuneTnueckue pacueTsl. 3aK0OH ACHCTBHA MACC M MPHHITHIT )
’ Jle-IlTaTense.
pasnoBecue. Karanms.
Peakmmonnast
XapakTepUCTUKA HNMEKTPOHHOTO CTPOSHHS aTOMa.
3 CIOCOOHOCTH BEINECTB. N 2
‘ 3aBHCHMOCTB CBOWCTB 3JICMEHTA OT 3JICKTPOHHOTO
CTPOCHH aTOMA.
OxucmreanHo- .
CocrasneHue ypaBHEHHH OKHACIUTEIbHO-BOCCTAHOBHTEIBHBIX
BOCCTAHOBHTE/ILHLIE 9
4 . peaxmmit. Metoa anexrpornroro 6ananca. CoCcTaBaCHUC -
: peakumu, CpoiicTBa . 9 9 .
YPaBHCHUH PEaKIHii B3AUMOCHCTBHS METAJIIOB C BOIOM,
METAJIIOB.
MICTI0YaMH, KHCIOTAMH.
lampBaHUYECKHE 37IEMEHTBL CXEMA, HJICKTPOIHbIC
TIPOIIECCHI, JMCKTPOIHBIC TIOTCHIMAIBI, 3JICKTPOIBIKY A
3. DNIEKTPOXHMITIECKHE cuna. Ypasaenne Heprcra. CoCTaBICHHE YPABHCHUIH 2
CHCTEMBL ANCKTPOJIN3A DICKTPOIHTOB. 3akoHbl Dapanes. Brixon mo
TOKY, HANIPSDKCHUE PA3JI0KCHHAS 3JICKTPOIIUTA.
Koppo3us meranios n
6. METOAbI 3AIUTHI OT Koppo3uoHHbBIN ralbBAHHYCCKUN JIEMEHT, CXEMA, MPOLIECCHL, 2
KOPPO3HH. TIPOIYKTHI KOPPO3HH.
8
Hroro

6. IPUMEPHAA TEMATHUKA KYPCOBBIX HPOEKTOB (PABOT)
N KOHTPOJIbBHBIX PABOT

B cooTBeTCcTBHH C y‘{e6HI>IM IIIAHOM OCBOCHHC OJUCLHUIIJIMHBI HE MNPEAYyCMATPUBACT BBIIMOJTHCHHC
KYPCOBOTO TPOCKTa (paboThl) MM KOHTPOJIBHOM PAOOTHI MO OYHOM W OYHO-3204HOH (PopMe 00YICHHA.

6.1 Pabouas nporpamma aucturuinabl obecrnieueHa Gpounom KM BxomHOro u
TEKYLIEro KOHTPOJISA, TPOMEKYTOUHOM aTTecTanuu. POHJ BKITIOYAET MPUMEPHBIE
BapPUAHTBI KOHTPOJIbHBIX padOT, BOMPOCHI K 3K3aMeHy. DOH/ OLIEHOYHBIX CPEACTB
MPENCTaBJieH B y4eOHO-METONMYECKOM KOMILIEKCE TUCITUTLIUHBL.

6.2 TemMbl KOHTPOJILHBIX PA0OT AJIsI BXOAHOTO H TEKYIIEro KOHTPOJIS AJisl O4HOH U




04HO0-3204HOH GopMbI 00yUeHHUsI

6.2.1 OcHOBHbBIE 3aKOHBI U KJIACCHI HEOPIraHUYECKUX COEANHEHHUH. 3aKOH SKBUBAJIEHTOB.

6.2.2 Xumudeckasi TEpMOJAUHAMUKA

623 CKOpOCTh XUMHUYECKUX PEAKIUN U PAaBHOBECHE.

6.2.4 CtpoeHune aTOMOB ¥ 3aKOHOMEPHOCTH U3MEHEHHUSI CBONUCTB 3JIEMEHTOB U MX
COeAVNHEHUN

6.2.5 | OxucIuTeapbHO-BOCCTAHOBUTENbHbIE PEAKLINN

6.2.6 | 'anpBaHHYECKUE 3JIEMEHTHI

6.2.7 | DNEeKTpoNU3 3JIEKTPOIUTOB

6.2.8 | Kopposus u 3ammra MeTaios

6.2.9 | Xummnueckue CBONCTBA METAJLJIOB

7. OUEHOYHBIE MATEPHAJIBI /IS ITPOBEJEHUA

INPOMEKYTOUHOM ATTECTAIIAN OBYYAIOIIIUXCS TTO
JAUNCHUITIJINHE
7.1. Onucanne nmokasare/ieii 1 KPUTEPHEB OLCHUBAHUS KOMIETCHIUIA

HA Pa3jIMYHbIX 3Tanax ux (opMupoBaHUs, ONMCAHHUE KA OLEHUBAHUS

7.1.1 Dtan Texkymero KOHTpoJis

Pe3ynbTarhl TEKYIEr0 KOHTPOJIS 3HAHWA M MEXKCECCHOHHOM aTTeCTalluu

OICHHUBAIOTCA 110 CHGI[YIOH_[eﬁ CUCTCMC:!
«aTTCCTOBAHY
«HEC aTTCCTOBAH.

PesyanTaThl 00yueHu,

Komme- XapaKTepu3yolue KpI/ITepI/II/I ATTecToBAH He
TEHIHSA ¢(OPMHPOBAHHOCTH OTICHUBAHMS aTTeCTOBAaH
KOMIICTCHITHH
OIlK-1 3HATB: AxruBHas paboTa Ha | Bemonsenue |HeBbmonneHn
OCHOBHBIC XHMHYCCKHC |1a60paTOpHBIX H padoT B Cpok,| € paboT B
TIOHATHUS U 3aKOHBI B TPAKTHYCCKIX TPELyCMOTpE CPOK,
CHCTEME JAHATHIX, OTBEUACT HHBIH B TPEyCMOTpE
€CTECTBCHHOHAYYHbIX pabdoumx HHBIH B
JACIIATLINH, Ha TCOPCTHMCCKHC MPOTpaMMax padounx
BOIIPOCHI HA IPOrpaMMax
JK3aMCHE.
YMETB: Pemenue Brmonnenue |HepbmoaHeHI
TMPUMCHATh XHMHYCCKHC |CTAHIAPTHBIX padoT B Cpok,| ¢ paboT B
3aKOHBI JUI1 PEIICHAS  |MPHUKIAJHBIX 337a4 | MPEIyCMOTpE CPOK,
MPAKTHICCKHX 321a4 B |10 XHMHH. HHBIH B TPeAyCMOTpPE
npo(ecCHOHATBHOM Pertaet KOHTPOIBHYEO padoumnx HHBIH B
JESATETLHOCTH. paboty juist 3a0uHOH | mporpammax | paboumx

($opMBI 06y UCHUSL.

OPOrPaMMAx




BJIAACTD. Pemenue Brmonnenue |HepbmoaHeHI
HABBIKAMH CTAHJAPTHBIX padoT B Cpok,| ¢ paboT B
HCTIONIb30BAHHSA NpaKTHYecKuX 3aay | TPEAYCMOTpE CPOK,
XHMHYECCKHX 3aKOHOB U HHBIH B eayCMOTpE
- IO XAMHH, PEIIacT TPeAYCMOTP

CHCTEM B JTATbHEHIIINX paboumx HHBIH B
TIPAKTHYCCKUX KOHTPONBHEIC TpoTpaMMax pabounx
TPHJIOKEHIAX. pabOTHI U TECTOBBIC TporpaMmax

3aJaHMS IO TEMaM

JUCTUILTHHBL,

pelmacT OaHy

THIOBYIO 3371a4y H3

TFOOOH TEMBI

JUCTUILTHHBI HA

JK3aMCHE.

OIIK-4 3HATB: 3HaHHC! Brmonnenue |HepbmoaHeHI
- OCHOBHbIC 3aKOHBI 1 padoT B Cpok,| ¢ pabot B
TMOHATHS XUMHH 1. OCHOBHBIX | MPEAYCMOTPE CPOK,

- CBOMCTBA OCHOBHBIX  |moHsATHIL W 33aKOHOB HHBIA B NPEayCMOTPE
KJIACCOB MR (BXO/THOI padoumx HHBIA B
HEOPTaHUYECCKUX U IpoTpaMMax pabounx
KOHTPOJIb).

OPTaHUICCKUX IpoTpaMMax
COCIUHCHUM;

A ’ 2. TepMOXHUMHYECCKHE
- JICKTPOHHBIC

CTPYKTYPBI aTOMOB U HA
HX OCHOBC
3aKOHOMEPHOCTHU
H3MCHCHHS CBOHCTB
3JICMCHTOB H
COCOUHCHUH;

- OCHOBBI XHMHYCCKOH
TEPMOJUHAMUKH U
KHHCTHKH,

-OCHOBEI
JICKTPOXUMHUYCCKHUX
TPOLIECCOB H

TEXHOJIOTHH;

-CBOMCTBA NOJIHMEPOB,
NPUMCHICMBIX B
TEXHOJIOTHAX CaMOJIETO-
U BEPTOJICTOCTPOCHUSL.

pacuerst,
HANPABJICHHC
TPOTEKAHIS
TPOLECCOB.

3. 3akous! BaHT-
Todda, 3akon
JICHCTBYIOIIMX MAcC
JUTI HEOOPaTHMBIX U
00paTHMBIX
TPOLICCCOB.

4. CtpocHHA aTOMOB
H 3aKOHOMCPHOCTH
H3MCHCHHS CBOWCTB
3JICMCHTOB 58 Hux
COCTUHCHHUH.

5. CrencHu
OKHCJICHHS
JJICMCHTOB B
COCTUHCHHH,
COCTaBJICHHSA
YPpaBHCHUH
OKHUCJIUTCIILHO-
BOCCTAHOBHTCIbHBIX
TPOLIECCOB.

6. XUMHUYECKUX
HCTOYHHKOB TOKA
(rapBaHUYECKUE
3JICMCHTBI).
Ypasuenue Hepacra.

7. IIpoueccos
3EKTPOIH3a B
BOJHBIX  pacTBOpax




JJICKTPOJIUTOB.
3akons! Gapanes.

8. ITpoueccor
3ICKTPOXUMHUYECCKOMN
KOPPO3HH.

9. OcHoB
BBICOKOMOJICKY JSIPH
BIX MaTepI/IaJ'IOB 58
MOJTHMEPOB.

XHMHH

AKTHBHas paboTa Ha
11a00 PaTOPHBIX u
MIPAKTUYECKUX
3aHATHAX, OTBEUaeT Ha
TEOPETHYECKUE
BOIIPOCH Ha BK3aMEHe..

YMETb!

peluaTh TUIOBBIC
MPUKIATHBIC
XHMHYCCKHUE 3aa4H.

YMeHHE THPOBOJHUTH
pacyeThL:

1. no
Asoranpo,
XAMHYCCKHX
3KBUBAJICHTOB,
COCTaBJIATh
YPABHCHUSI Peakuuit
KJIACCOB
HEOPraHMYCCKUX
COCIUHCHUH.

3aKOHaAM
34KOH

2. mo 3akoHaM I'ecca,
pacuer
TCPMOIUHAMHICCKHX
(yHKIHH
(3HTANBIIHA,
IHTPOTIHS,
I'ub6ca).

SHEPTHSA

3. o 3aKOHaM
JICHCTBYIOLINX MAacC
JUTI HEOOPAaTUMBIX U
00paTHMBIX
TIPOTICCCOB, BIMSHIC
TEMIIEPATYPHI HA
CKOPOCTH PCAKIHH
(mo mpasuty Bant-
Todda), pacuer
PABHOBECHBIX
KOHLICHTPALHH.
YMeHue:

1. CocraBmars
(oprry et
ANEKTPOHHOTO
CTPOCHHS  aTOMOB,
9JICMCHTA  IIO
ANEKTPOHHOMY

THIT

BrmomHeHHE
padoT B CPOK,
MPEAYCMOTPE
HHBIH B
pabdoumx
porpaMmax

HespmonaeHn
¢ paboT B
CpOK,
TPEAYCMOTPE
HHBIH B
padounx
porpaMmax




CTPOCHHIO, CTCICHH
OKHCIICHHUS,
BAJICHTHOCTH,
3JICKTPOHHBIC
(OpMyIIBI  KATHOHOB
H AHHOHOB,
OTMPCACTIATH
KHCJIOTHO-OCHOBHBIC
CBOJCTBA
COCTHHCHHUH
XUMHYICCKUX
3JICMCHTOB.

2. PaccraButsb
CTCTICHb OKHMCTICHHAS
3JICMCHTA B
COCTMHCHHH, CBA3ATh
C JJIEKTPOHHBIM
CTPOCHHCM aToMa,
COCTABHUTH H
pacCcTaBHTh

K03 (h(OUIMCHTHI B
VPABHEHUAX
TMPOLCCCOB IBYMS
MCTOAAMH
(3EKTPOHHOTO
Oananca u
QJICKTPOHHO-HOHHBIM
METOIOM).

3. PaccuuraTh
IIOTCHIHAT 10
VPABHCHHIO
Hepucra, cocraBuTh
cxXeMy
TaTbBAHAYCCKOTO
3JICMCHTA, HAMHCATH
TIPOIIECCHI
3IIEKTPOIHBIX
peaxumii, pacCuuTaTh
Pa3HOCTH
TMOTCHIHAJIOB,

4. Hammcars
MPOLIECCHI
JNEKTPOJIN3A,
TIPOTEKAIOIIHC B
BOJZHOM  PacTBOpE
3JIEKTPOIIUTA,
paccuurartb
HANPSLKCHAE
Pa3IOKeHUS
QJCKTPOJINTA, BBIXOI
MO0 TOKY BEIICCTBA
1o 3akoHy Dapazes.

5. Hanmcats cxemy
KOPPO3HOHHOTO
TAJIbBAHIYECKOTO




3IEMCHTA,
YpaBHCHUA
KOPPO3HOHHBIX
MPOLIECCOB.

6. ITpuMeHATH
XUMHYCCKUE
TMOHATHA H 3aKOHBI
JTIs peimeHuA
THITOBBIX
TIPHUKJIATHBIX
XUMHYECCKUX 3a4a4.

BJAJICTh. IIposoaut Brmonsaenue |HepbmoaHeHI
HABBIKAMH TPOBCACHHUSA |CAMOCTOATCIEHO padoT B Cpok,| ¢ paboT B
XUMHYECKOTO XUMUYCCKHUI TPEAYCMOTPE CpOK,
JKCIICPUMCHTA U SKCIEPUMEHT IO HHBIH B TPeayCMOTpPE
00paboTkH TEMaM JUCHHIUTMHEL |  padoumx HHBIH B
Pe3yIbTaTOB AKTHBHO YYaCTBYET B| mporpammax padounx
IKCIICPUMEHTAIb HBIX TIPOBECACHAH IpoTpaMMax
HCCIICIOBAHHIH. 1a00paTOPHBIX

padoT. OmmceBacT
HAOTIOACHUS B XOIC
TPOBCACHUA OIBITOB,
BIAACET MCTOAAMH
00padoTKH
Pe3yIbTATOB.
Pemenue
CTAaHIAPTHBIX
MPAKTHYCCKUX 337124
10 XUMHH, PEIIAcT
KOHTPOJIbHBIE
PabOTHI ¥ TCCTOBBIC
3aAHUS IO TEMaM
JAHCITUITIIAHBI,
peIIacT OJHY
THIIOBYIO 33Ja4y H3
000 TEMBI
JUCIHUIITTHHBI HA
IK3AMCHE.
Amanm3upyer u
NPUMEHAECT
XHMHUYCCKHUC
TIPOIIECCHI I
peIICHUS
MPAKTHUCCKUX 337124
M METOJAMH pacyeTa
napaMeTpoB
XHMHYCCKUX
TPOIIECCOB B
TCXHOJIOTHAX
CaMOJICTO- U
BEPTOJCTOCTPOCHHSI.

7.1.2 DTan npoMe:KyTOYHOr0 KOHTPOJIsI 3HAHU I

Pe3ynapTaTel NPOMEKYTOUHOTO KOHTPOJS 3HAHWH OLEHWUBAKOTCS B 1
CEMECTPE ISl OYHOM M OYHO-3a04HOM (POpMbI OOYUEHHS MO YETHIPEXOAITBHOM
CUCTEME:

«OTIIMYHOY,

«XOPOLLIOY;



«yIOBJICTBOPUTEIILHOY;

«HCY AOBJICTBOPUTCJILHO) .

PesyabTaThi
o0y4eHH , Kpurepu
Komme- XapaKTe pH3yIoLH n Ormyun Xopouo YioBaL Heynos
TEeHIUSI € OLICHNUBA 0 JL
o Rmeremn |1
OIIK-1 3HATH. Tecr Brmons | Bemoane | Bemonsen | B tecte
OCHOBHBIE CHHEC |HHE TECTa|He TecTa Ha| MEHee
XUMHYECKHUE TectaHa| Ha 80- 70- 80% 70%
TIOHATHS U 90- 90% TPaBUIIb
3aKOHBI B 100% HBIX
CHCTEME OTBETOB
€CTECTBCHHOHA
VUHBIX
JUCHUIUIHH.
YMETbh: Pemrenne | 3agaunm | [Ipoaemo | [Ipoxemon | 3amaun
MPUMCHSTD CTAHJAPT | peUIcHbI | HCTp  |CTp UPOBaH HE
XUMHYECKHE  |HBIX B HPOBaH BEPHBIM | peIICHBI
3aKOHBI AJI MPAKTU4C | MOJHOM | BEPHBIN X0
pemeHus CKHX o0BbeMe X0A pEIICHHA B
MPAKTHYECKHUX |3a4a4 H pemeHus! |00IbITHHCT
3a1a4 B moJy4eH | Bcex, HO | Be 3a7a4
mpo)eccHoHa Bl HC
BHOH BCPHBIC | MOIy4YCH
JEATEIbHOCTH. OTBETHI | BEPHBIH
OTBET BO
BCEX
3a7a4ax
BJIAACTD: Pemrenne | 3agaunm | [Ipoaemo | IIpoxemon | 3amaun
HABBIKAMH TIPUKJIAJH | pELICHbI |  HCTp  |CTp UpOBaH HE
HCHOJIb30BaHUA |bIX 3aJa4 B HPOBaH BEPHBIM | peIICHBI
XHMHYICCKHX  |B 00macTu| momHOM | BEPHBIH X0[
3aKOHOB U XHMHH B | 00BEME X0[ pelucHus B
CHCTEM B COOTBETCT H pemIcHus |00 TBIMHHCT
JanpHCHIUX |BHH C moJy4eH | Bcex, HO | Be 3a7a4
MPAKTUYECKUX [pazaenam Bl HE
TMPWIOKCHUAX. |H BEpHBIC | MOAyUYCH
mporpaM | OTBETHI | BEPHBIH
MBI OTBET BO
BCEX
3aJa4ax
OIIK-4 3HATH. Tectol Brmons | Bemoase | Bemonsen | B tecte
- OCHOBHBIE CHHEC |HHE TECTa|he TecTa Ha| MEHee
3aKOHBI U TectaHa| Ha 80- 70- 80% 70%
TIOHATHS 90- 90% TPaBUIIb
XUMHH 100% HBIX
- CBOMCTBA OTBETOB
OCHOBHBIX
KJIACCOB
HEOPraHMYECKU
XH
OPraHM4ECKUX
COCUHCHUH;
- 3JICKTPOHHBIC
CTPYKTYPBI

ATOMOB U HA UX
OCHOBC
3aKOHOMEPHOC
TH U3MCHCHHA
CBOMCTB
3JICMCHTOB H




COCOUHCHUH;
- OCHOBBI
XHUMHYECKOH
TCPMOJUHAMHUK
H U KHHCTHKH,
~OCHOBBI
QJICKTPOXUMHT
€CKHUX
MPOLIECCOB U
TEXHOJIOTHH;
-CBOMCTBA
TOJIMMEPOB,
TMPUMCHACMBIX
B TCXHOJIOTHAX
CaMoJIeTO- U
BEPTOJIECTOCTPO
CHUL
YMETbh: Pemrenne | 3agaunm | [Ipoaemo | IIpoxemon | 3amaun
pemarb CTAHAAPT | pemicHsI | HCTP |cTp mpoBaH| HE
THIIOBBIC HBIX B HPOBAH BEPHBII | peIicHsI
MPUKIAAHBIE  |MPAKTHYC | MOTHOM | BEPHBII X0
XHMHYECKHE  |CKHX o0BbeMe X0 pEIICHHA B
3aJa4H. 3a1a4 H pemeHus! |00 IbITHHCT
MONYYEH | BCEX, HO | BeE 3a7a4
bl HC
BCPHBIC | TOTY'UCH
OTBETHI | BEPHBIH
OTBCT BO
BCEX
3ajavax
BIIAJICTB: Pemenue | 3amaun | [Ipomemo | ITponemon | 3amaun
HABBIKAMU MPHUKJIATH | peIICHBI HCTp |cTp upoBaH HE
MpOBEACHUA  |BIX 32734 B HPOBAH BEPHBII | peImicHsI
XHMHYCCKOr0 |B oOmacTH| moHOM BepHBII\/'I Xona
OKCIICPUMCHTA |XUMHWHU B o0BeME X0na PECUICHI B
7 00paboTKH  |COOTBETCT u pemeHus! |00 IbITHHCT
PE3YyNIBTATOB BHH C TOJIy4CH | BCECX, HO BC 3aaa4
JKCIIEPHMCEHTA |pa3zaenaM Bl HE
JIBHBIX H BCPHBIC | TOJIY'UCH
HCCIICIOBAHUMN. [IporpaM | OTBETHI | BEPHBII
MBI OTBCT BO
BCEX
3ajavax

7.2 IIpuMepHBIi NEpevYeHs ONMEHOYHBIX CPEACTB (THIOBBIC KOHTPOJILHBIC 3ATAHHS HJIN HHBIE
MATEPHAJILI, HEOOX0MMbIE I OICHKH 3HAHII, YMEHIIl, HABBIKOB 1 (IUTH) OTIHITA ACATEILHOCTH)

7.2.1 IIpuMepHBII IEPEICHb 3AMAHUI A1 HOATOTOBKHU K TECTHPOBAHHIO
1.TecrsI (T), kourpoabHbie padoTs (KP) (KoMmmbroTepHbIif 1 Oy MaXKHBIH BAPHUAHTHI)

BK. T 1 — BxoaHO! KOHTPOJIb 3HAHUN N0 XUMHUH (OCTaTOYHBIC 3HAHUS U3 IIKOJIBHOTO KyPCa).
T 2 — XuMudeckas TEpMOINHAMHUKA.
T 3 — Xumu4uecKkasd KHHETHKA U PABHOBECHE.
T 4 — CrpocHEe aTOMOB. 3aKOHOMCPHOCTH IICPHOTHICCKON CHCTCMBL
KP 1 — Oxucmre IbHO-BOCCTAHOBHTCTHHBIC PCAKIIHH.
T 5 - TaapbBaHMUYECKHUE 3JICMEHTBIL.
T 6 — DmexTpom3.
KP 2 — Koppo3us u 3ammra METaJIoB.
KP 3 — OOmime cBOWCTBA METAITIOB.

RN R DD =

1. BK. BxoxHO# KOHTpOE 3HAHWHA TI0 XHMHAH. TeMa «OCHOBHBIC XHMIYIECKHE TIOHATHS W 3AKOHBI XHMHID,

Bapuant 1.



Ne TecToBbIi BOMPOC Makc.
6ann
1. 1) C kakmM U3 YKa3aHHBIX BEMICCTB B3aUMOACHCTBYCT N,Os 7 (1) 3,0
) 2) 3) 4) 5)
Cl1,0 Hu ¢ ogauM CrO; H,S0,
ZnO 3
YKa3aHHBIX
2. 2) B xakoM cIydac B3aUMOICHCTBHE HE BO3MOKHO ? (4) 3,0
) 2) 3) 4) 5)
SIOQ + HCl + Ca(OH)2 A1203 + NaQO + CU,SO4
KOH NaOH Sr(OH), + NaOH
3. 3) C xakuM H3 YKa3aHHBIX BemecTB BiauMmoacHcTeyer HCl ¢ 3.0
oOpa3osanueM COH 1 BOAHI 7 (2, 5)
Y 2) 3) 4) 5)
C1203 F6203 CIO3 HQSIO3 NI(OH)2
4. 4) C xakuM 3 MPUBEIACHHBIX YTBEP:KAeHUH BoI He cormacHs! ? (2) 3.0
1) 2) Co BceMu 3) Na,O | 4) SiO, + | 5)
Sr(OH), + | yreepxaernsvu | + H,SO4, — | 4HCl— NiSO, +
CO,—> COTJIACHBI 2KOH
—>NaQSO4 - SIC14 + —>
—SrCO; +H,0 2H,0
+H,0 —>K,S
O, +
Ni(OH),
5. 5) B xaxkoM H3 MPUBEACHHBIX COCIHHEHUHN CTETICHb OKUCTICHUS MEAN 3.0
MeHbIe +2 7 (1)
Y 2) 3) 4) 5)
CuHSO, (CuOH),S04 (CuOH)NO | Ipasumsaoro | Cu,(OH
3 OTBETA HET ),CO;
Mpumevanne: MPABMILHBIC 0TBETHI YRA3AHBI B CKOOKAX,
IMoymHBIH KOMILUICKT OICHOYHBIX cpeacTB T 1 B kosmuecTse 15 BapHaHTOB.
3AJJAHHME 1
1) BeIpasuTs B rpaMMax MacCy OJHOM MOJICKYJIbI THOKCHIA CEPBL.
1) 2) 3) 5)
1,06%10* 1,06%¥10°% 1*¥102 6,02%¥10%




1,06%¥10°%

KJIACCY OCHOBaHMi1?

2) KakoMmy U3 MpHUBEICHHBIX OKCUIOB COOTBETCTBYET THAPATHOE COCAUHEHUE, OTHOCALIUECS K

1y

BaO

CL,O;

3)

N,O

4

K,O

5)

Si0,

3) Kakyro KkucnoTy, U3 4HCIa IPUBEACHHBIX HEIb3S MOy YHTh B3aHMOICHCTBHEM OKCH/IA C BOJOH?

1) 2) 3) Bce ykazannbie | 4) 5)
KHCJIOTBI MOXKHO
H,SO, H,5810; IOy TS H5PO, H,S0;
B3aUMOJCHCTBUEM
OKCHJA C BOJOH
4) B xakoM ciy4ac B3aHMOACHCTBHE BO3MOYKHO?
1) 2) 3) 4) 5) Bo Bcex
VKa3aHHBIX CIIy4asax
BaSO,+NaOH Ba(OH),+HC(CI K,CO;+ZnS Ag+CuSO, B3AHMO,ICHCTBHE
BO3MOXKHO
5) Kaxosa creneHbs okucIcHAA cepsrl B coenuaeHnu Ca(HSO ), ?
1y 2) 3) 4 5)
-2 +4 +6 ITpaBumbHOTO -6
OTBCTA HCT
3AJTIAHME 2

1) Kakoe 3 yka3zaHHBIX BemecTs o0pa3yercs mpu B3anMoaekicteuu Cl,O,+Ca(OH), ?

1) 2) Hu oamo u3 3) 4) 5)
YKA3aHHBIX
Ca(ClO3 ) 2 H-.O NaOH Ca(OH) 2
2) Kakoe u3 yKa3aHHBIX OCHOBAHHH MOJIYYACTCA TOIBKO Peakuucii 00MeHa?
1) 2) 3) Hu oxmo u3 4) 5)
YKA3aHHBIX
Ba(OH), Cu(OH), NaOH Ca(OH),

3) Kaxoe u3 yka3aHHBIX BEIICCTB pacTBOpscTCs B kucmore HC1 ?




Y 2) 3) 4) 5)
H3BO3 Cu Fe SIOQ B
4) B pe3yapTaTe KakOH XHMHYUCCKOH PCAKIHH 00pa3yeTCs KUCIASA COb?
1) 2) IlpaBunsHOrO | 3) 4) 5)
OTBCTA HET
HQSO4+NaOH( HCl(mg_)‘i‘FG HCI(HeHOCT_)-FCu Ca(OH),+tH,S80,
u36.) (OH)2
5) BeiOepHTE MPABHIBHOC YTBCPHKICHIC.
1) CrenicHp 2) CrencHb 3) CrencHb 4) CrenicHb 5) CrencHb
OKUCIICHHSA OKHCIICHUS OKHCIICHHA XJIOPA B | OKHUCIICHHSA OKHCIICHHA a30Ta B
azora B NH; (dochopa B Ca(ClO), meupme | (ocdopa B Mg(NO3), MCHbIIE
pasHo crenican | HPO3 He paBHO CTCTICHH Na,P-0, CTCTICHH OKHUCIICHHS
OKUCIICHHSA CTCTICHH OKHCIICHHA a30Ta B xXJopa
a3ota B N,O; OKHCIICHUS HNO; Ha 3 paBHa +5
docopa B B KCIO;
H;PO,
3AJTAHHE 3
1) Bribepure HE TPAaBHIIBHOC YTBEP/KACHHS,
1) Oxcuny 2) Bee 3) ITpu 4) CO, moxuo | 5) Ilpn
C1,0O5 YTBEPKICHUS B3aHMOJICHCTBHH TIOJIyYHTh PH | B3AUMOJACHCTBUH
COOTBETCTBYET TPaBUJIbHBI Cr,03 ¢ NaOH TepMudeckoM | Mn,O,¢cH,O
kuciora HCIO; 00pasyeTcsi COb U | Pa3IOKCHUA obpazyercst HMnO,
BOJA CaCOs

2) Kakoe u3 npuseacHHBIX ocHoBaHNH HEBO3MOXHO moryunuTh B3aHMOACHCTBHEM MCTAILIA C

BOJOH ?
1) 2) Bee 3) 4) 5)
YKA3aHHBIC
RbOH OCHOBAHILL CuOH Ca(OH), KOH
MOJKHO
TOJTYYUTh
B3aHMOJICHCTBHE
M METAIIa ¢
BOAOH
3) Kakas u3 mpuBEICHHBIX CXEM SIBILICTCS] HEBEPHOI 7
1y 2) 3) 4 5)
H,Si10; - SiO | H,SO, —>S0O5; + | HNO; —->N,05+ | HMnO, —>M HNO; —N,0;
+ H2O H2O H2O Il207 + HQO +H20




4) B xaKOM U3 NPUBCACHHBIX CIIy4acB

oOpasyercs cob ?

1) 2) Hu B omHOM
W3 TIPHBEICHHBIX
CaO +NaOH | ¢ryuaes

3)

B,0; + HNO;

4

Al,O5 + KOH

5)

V,0s + HCI

5) B xaxoM W3 NpHUBCACHHBIX COCTUHCHUH CTCTICHD OKUCICHHA (pocopa MeHbIIC +5 ?

1y 2) 3) 4 5)
HPO3 HP02 Ca3(PO4)2 H4P207 Ca3P2

3AJIAHME 4

1) BribepeTe HEBEPHOE YTBEPIKACHHC.

1) IMpu 2) Ipu 3) CLO; - 4) CO- 5)Zn0O -

B3aMMOJCHCTBUH | B3aUMOJCHCTBUM | aM(OTECPHBIH 0c3pa3nuyHBI | B3aUMOJCHCTBYET

C1,05 ¢ Bogoit P,0; cK;0 OKCHJ OKHCEII KaK C KHCJIOTOH, TaK

obpasyercs o0pasyeTcs Colb H CO IICIOYBI0

KHCJIOTa

2) Kakoe u3 yKa3aHHBIX OCHOBAHUH MOYKHO MOJIYYHTH B3AUMOJCHCTBHEM METAILIA C BOJOH 7

H,S0,

CIIyJasnx

1y 2) 3) 4 5)
Ni(OH), Ba(OH), Fe(OH); Bce Mn(OH),
YKa3aHHBIC
3) B KakoM U3 MPUBEICHHBIX CIy4acB B3aUMOICHCTBHE HEBOZMOMKHO 7
1y 2) 3) 4 5)
Ag+HCI Na,CO; + Bosmoxkno Bo Bcex | CuO + HNO; | Cu(OH), + H,SO,

Ba(NO3)2CH2 SO4 ?

4) Kaxol mpoAyKT W3 YUCJIA MPUBEACHHBIX MOYKET MOIYYUTHCA IIPH B3AHMOACHCTBHH

1) 2)

BaO SO;

3)

HNO;

4

H,O

)

BaSO4

5) B xaxoM W3 NPHUBCICHHBIX COCAMHCHHUH CTCTICHb OKHCICHHSA XJI0pa PoBHA +5 ?




WO?

1) 2) 3) 4) 3)
PCl, KClO, Ca(ClO,), KCIO, NH,Cl
3AJTAHHE 5
1) Yxaxkute aToM (MOH), TPOSBILIFOIIHH TOTHKO BOCCTAHOBHTCITFHBIC CBOHCTBA 7
D 2) 3) 5)
2- Br- HF Fe** Si

2) Ilpu KaKkoOH 3NMEKTPOHHOM CTPYKTYPE aTOMA BO3MOSKHA IIOTEPSI MAKCHMAIIBHO 5-H 37IEKTPOHOB 7

1)
..d’nS?

..d’n§?

3)

8P’

4

Hu npu ogHOM
M3 YKA3aHHBIX

5)

I

3) B peakimu ¢ KaKUM 3JIEMEHTOM KHCJIOPOJ HE MOXKET IPOSBILITH CBOHCTBA OKUCIUTENS 7

1y 2) 3) 4 5)
Co Bcemnu Br Re F Se
YKa3aHHBIMHU
KHCIIOPOJ,
pearupyeT Kak
OKHCIIHTEITh
4) Kako# ko3P urmeHT 10DKEH CTOATh B YPABHECHUH PEAKIUH MPOTEKAFOMCH 0 CXEME:
Cu+ H2SO4 (KOHH) - CuSO4 + SO2 + H2O
1y 2) 3) 4 5)
4 ITpaBraBHOTO 2 8 10
OTBCTA HET

5) IIpoTekaHme KAKOTO M3 YKA3aHHBIX MPOICCCOB HCBOSMOKHO B HCHTpAIbHOH cpeac?

1) 2)Bce 3) 4) 5)
YKa3aHHbIC
MnO , -MnO, | mpoueccsr MOIYT | AsH; —>AsO,+H | NO,—>NO, MnO, 5>MnO , +H"
+OH Hp(jTeI(aTB Bv + +H
HEUTPAIILHOU
cpene
3AJIAHME 6

1) VkaKuTe 3HAYCHHE 3IEKTPOHHOTo motenmuana Al B cucteme Al /0,01 r-uow/n A’ ?




1y

-1,66 B

2)

-1,70 B

3)

-1,62 B

-1,78 B

5)

-3,66 B

2) YKa)KUTE UOH,

KOTOPBIH CMOKET OKUCIUTH Zn (YCIOBUS CTAHIAPTHBIC) 7

1y

2)

SOT +4e+
3H,0

3)

SO, +2e+2H

4

A13+

5)

Bce ykazaHHBIC HOHBI

3) Kakoii mporecc oCyImecTBIICTCA IpH paboTe TaTbBAHMUCCKOTO JICMCHTA H3 IOy 3ICMCHTOB
Cw/CuSO, u Zn/ZnSO, ?

y

VBeanmunBaeTCsa
KOHIICHTPALIAS
noros Cu”"

2)

YMeHbBIIAETCA
KOHLEHTpaLUs
ZnSO 4

3) Zn-3neKTposn
3apPsHKACTCS
MOJIOKUTCIBHO
otHOCcuTeIbHO Cu-
ANCKTPOAA

4

Oxucagercs
Cu-3ekTpos

5)

YMeHbImaeTes
2+
KOHLEHTpauus Zn

4) 9]C smemenra Cd/CdSO,//CuSO,/ Cu yBemmImiach. YKKHATE MO KAKUM TMPHIHHAM 3TO MOTJIO

TPOU30UTH
) 2) 3) 4) 5)
Veemmunsactcs | E Cd*' /Cd” cran YMeHbmaeTcsa ITo yxazaumbiM | E Cu®* /Cu’ cram meree
KOHLCHTPAIMA MCHCC KOHLCHTPAIMA NIpUIHHAM TTOJIOKHUTCJIbHBIM
nonos Cd*" OTPHLATE TbHBIM Cu* YBEIMYCHHE
AC
TPOU30UTH HE
MOTJIO

5) Vkaxkute mpouecc BO3MOKHBIN MPHU 3JIEKTPOIU3E YKA3aHHBIX PACTBOPOB (3JIEKTPO/IbI IJIATHHOBBIC)

D 2) 3) 4) 5)
Hu onun u3 LiClO;naanone KCIO,maanonae HCIO;uakaro FeCl, na xarone
YKa3aHHBIX e .

TMPOLICCCOB HE 2H,0 - 2C10, - Fe”"+2e—>Fe
BO3MOYKEH de —4H'+ - 2H,0 +
+
0, 2e—>ClL,0; +0 de —>H,+
20H"
3AJJAHME 7

1) Mexay MOJICKyIaMH KaKOTO M3 YKA3aHHBIX BEHICCTB BO3MOKHA BOJIOPOIHAS CBA3b 7

1y

SiH,

2)

NaH

3)

HCl1

4

Mexay
MOJICKYJaMU

)

BeH,




YKa3aHHBIX
BEIICCTB

2) B xakoM W3 YKa3aHHbIX COCTHHCHUH CHTMA-CBI3b 00Pa30BaHa B3AUMHBIM IIEPEKPHIBAHUEM TOIBKO P-P
3JICKTPOHHBIX 00J1aK0B ?

1y

NH;

2)

ITpaBumsHOTO
OTBETA HET

3)

CCly

4

BClI;

5)

PCl;

3) Kakas w3 npuBeICHHBIX MOJICKYJI HMEET JTMHEITHOE CTPOCHHUE 7

D
BCCIQ

2)Bce
YKA3aHHbBIC
MOJICKY JIBI
HMCIOT
JTHHCHHOC
CTPOCHUE

3)

SCl,

4

CO,

5)

H,O

4) B kakoii U3 MPUBCACHHBIX MOJICKY T THITOIbHBIH MOMCHT MOJICKYJIBI OOITBIIC HYJIA 7

1) 2) 3) 4) 5) AunoTbHBIM MOMEHT
BCCX MPUBCACHHBIX

SiF 4 CS, SiS, CoHe MOJICKYJI PABCH HYJI
5) BeiOpaTh NpaBUIILHOC YTBECP/KACHHAC |
1) 2) 3) OxucmurensHOE | 4) 5) OKuCTUTETHHOE
OxucmrensHOS | OxmcmurenpHOe | umcnmo yraepoga B | OkucourenbHO | uncio pocdopa B P,Os
YHCJIO YIJCPOJa | YMCIO a30Ta B CH,, mMeHbIIe € YHCII0 PABHO OKHCIATCIEHOMY
B CO meHbIIe NH; paBHO OKHUCITHTEJILHOTO KHCJIOPOJa B gucny (ocdopa B PH;
OKHCITHTCIIBHOTO | OKHCIHTCIBHOMY | umcna yrmepozas | F,O pasHO
ymcna yraepoga | umcny yriepoma | CH,O OKHCIIHTEIILHO
B CH,O B CO, MY THCITY

xmopa B C1,0
3AJTAHHUE 8

1) B kakoM U3 MPHUBEACHHBIX COCTHMHCHUHA OTCYTCTBYCT JOHOPHO-AKICITOPHAS CBA3H 7

1y

NH,CL

2)

KBF,

3)

Ca(HS),

4)Bo Bcex
YKa3aHHBIX
COCAWHCHUH
HMECTCS
JOHOPHO-
AKLETITOPHAS
CBA3b

5)

AI(CN),

2) Kakoe u3 npuBEICHHBIX YTBEPKIACHUIH HEBEPHO 7




1) ¥V aroma
XJIOpa UMEIOTCS
TpH
HCMMOACJICHHBIX
Tapsl
3JCKTPOHOB B
COCOUHCHUHU
C1,0

2)
Bce
YTBCPKACHUS
BCPHBI

3) ¥V aroma (ropa
HMEETCS 0JTHA
HCTIOACJICHHBIX
MapbI 3JICKTPOHOB
B coequHeHun HF

4

B monekyie B,O3
nMmerorca ase [u-
CBSI3H

5) B monexyne SCl,
CBS3H 00Pa30BAHbI
3a cuer
nepekpeiBanug P-P
JNCKTPOHHBIX
000JI0UeK

3) B kakoif U3 yKa3aHHBIX MOJCKYJ HMEET MECTO sp2 THOPHIU3AIHS ICKTPOHHBIX 000JI0UCK ?

1y 2) 3) 4 5)

SiH,4 P,Os SbH; BH; IIpaBuabHOTO

OTBETA HET

4) B kakol U3 MPUBCACHHBIX COCAWHCHHN JHCPTHS CBA3H HAMOOIBIIAS (CM. TaOIHITY)
D 2) 3) 4) 5)

SIC12 CF4 C02 H2C2 SHC14
5) Kaxoii u3 NpUBEACHHBIX 3IEMECHTOB HE MPOSBILIET B COCAUHCHHUIX BAJICHTHOCTh PABHYK0 HOMEPY
rpymimst 7
D 2) 3) 4) 5)

F B Cl Na Be
3AJTAHME 9

1) Kakoii U3 yKa3aHHBIX OKCHIOB B3aHMOICHCTBYCT C KUCITIOTOH 7
1y 2) 3) 4 5)

Cr203 Cu20 V205 BaO MHOQ
2) BribepeTe mpaBHIIBHOC YTBCPKICHUC
1y 2) 3) 4 5)

CrO; Ca(OH), HCl [IpaBumsHOTO KOH
B3AMMOJCHCTBY | B3aUMOACHUCTBYE | B3aUMOACHCTBYET C OTBETA HET B3aHMOJCHCTBYET

erc C1,O T ¢ N,O Zn(OH),c ¢ SOsc
o0OpazoBaHUEM o0OpazoBaHUEM

COJIH U BOJbI

COJIH U BOJbI




3) B xarkoM ciydae B3auMOACHCTBHE HEBO3MOXKHO 7

Y 2) 3) 4) 5)

HNO; + CaO CrO; + HC1 CaCO; + HCl Zn(OH), + HC1 Bo3MoxkHO BO BCex

TPUBCICHHBIX
Cyqasx

4)Kakoe yTBep KICHHUE SIBISICTCS HEBEPHBIM 7
1) IMpu 2) 3) Ipu 4) Ipu 5) Ipu
B3aUMOJCHCTBU B3AUMOJCHCTBUH B3AUMOJCHCTBUH B3AaUMOJCHCTBUH
" CU,SO4 " Bee NaHSO4 u NaOH (CU,OH)QSO4 " Ba(OH)2 " HQSO4
Cu(OH), YTBEPHICHUA | g6pasyercs coms 1 | H,SO,4 obpasyercs
obpazyercs SIBJIAFOTCS BOIA COTIb ¥ BOIA o0pasyeTcs cob 1
COJIb | BOIA BCPHBIMH BOJA

5) B xaxoM W3 NPHUBCICHHBIX COCAMHCHHUH CTCIICHb OKHCIICHHA Mapranna +6 ?

) 2) 3) 4) 5)
Ca(HMnO3)2 Ca(MnO4) 2 H2MHO3 Mn207 KHMIIO4
3AJTAHHUE 10
1) C xakuM U3 YKa3aHHBIX BEIICCTB B3amMozciicTeyer FeO ?
Y 2) 3) 4) 5)
KOH H2O H2 SO4 BaO CuClz

2) C xakuM yTBEp KACHUEM BbI HE cormacHs! 7

1) 2NaOH +
CLO; —

—>2NaClO; +
H,0

2) 2NaOH +
H,S0, —

—> N32 SO4 +
2H,0

3) FeSO4 +
2NaOH —

—> Fe(OH), +
N212 SO4

4) Cu(OH), +
2NaOH

Peakmug ve uaet

5)  ZnO +NaOH

Peaxug moer

3) B3anmMoaeiiCTBHE KAKUX BCIICCTB, U3 YHC/IA MPHBCACHHBIX, MOKHO MOJYYHTH KHCIIOTY 7

1y

CuSO, + NaOH

2)

ITpaBuabHOTO
OTBCTA HET

3)

Si0, + H,O

4

AgNO; + HCl

)

KOH + SiO,

4) Kako# u3 yKazaHHBIX POIYKTOB 0Opazyercs mpu Bzanmoaeiicteuu Ca(OH),c n36sirkom H,SO, ?




1y

CaSO,

2)

Ca(HSO4)2

3)

IIpaBumbHOTO
OTBCTA HCT

4

(CaOH)2 SO4

5)

H,O

5) B xakoM W3 MPHUBCACHHBIX COCTHHCHAH CYMMAa OKHCITUTCIBFHBIX YHCCT a30Ta H BOAOPOAA paBHA +4 7

1y

HNO;

2)

NH;

3)

N,H,

4

HNO,

5)

NH,Cl1

3AJAHME 11

1) B xakux U3 MPUBEACHHBIX CJIYIACB XUMHICCKOE B3AUMO/ICIHCTBHE HEBO3MOXKHO 7

Y 2) 3) 4) 5)
SeO, + Al,O; + HCI SO; +H,O SiO, + KOH C1,0; + H,80,
H,O
2) BriOepuTe mpaBHIIBHOC YTBCPKICHUC
1) 2) Bce 3) Fe(OH), | 4) Ipu 5) KOH
Sr(OH), YTBEPKICHUS B3AUMOJCHCTBUH
B3aMMOJCHCTBYCT C HC B3aHMOJCHCTBYCT
B3aHMOICHCTBY HETPABHUIIbHBI Cu(OH),cCO, c
eTC H,50, obpasyercs
Be(OH),
AgCl CuO uH,CO;
3) YkakuTe KHCTIOTY, W3 YHCIIA MPHUBCACHHBIX, KOTOPOH COOTBETCTBYCT aHTHapua R,O; (R —
COOTBETCTBYIOLIUH 3JICMEHT)
) 2) 3) 4) 5)
H;PO, HNO, HCIO H,S0, HNO;
4) Kakasg n3 npuBCACHHBIX PCAKIIMH HCBO3MOKHA B PACTBOPE ?
1) AgCl+ 2) BaCl, + 3) Fe(OH); + 4)Bce yka3zaHHBIC 5) NaHCO; +
Naz SO4 —> AIQ(SO4)3 —> HCl—> peaknu NaOH —
—> AgQSO4 + —)BaSO4 + —> FeC12 + H2O BO3MOXKHBI —)N32C03 + H2O
NaCl AlCl;

5) KakoBa cTeneHb OKUCICHUS a30Ta, BXOaamero B coequaeHne NH,C1 ?

1y

+3

2)

3)

+5

4

+4

5) boabmie yem B
N,O

HA YCTHIPS

3ATAHHE 12




1) Kakomy u3 mpuBEeICHHBIX OKCUIOB COOTBETCTBYET FHAPATHOE COCAUHEHUE, OTHOCAINHUECS K KIACCy

OCHOBaHHH?
1y 2) 3) 4 5)
BaO C1203 N203 K2O SIOQ
2) B xakOM W3 IPUBEACHHBIX CIIyYAEB MPOAYKTHI PEAKIUH 3aMHUCAHBI HEIPABHILHO?
1) 2NaOH+ [2) CalOH),+ [3) CaO+ 4) Cu(OH), + 5  SiO, +
—)NaQZHOQ + —> CaCO3 + —> Ca(C102)2 —> Cu(NO3)2 + —> NaZSiO3 + HQO
H,O H,O 2H,0

3) Kakyro KHCIOTY, W3 YUCJIA IPUBEACHHBIX HEMb3S NOTYYHTh B3aHMOACHCTBHEM KUCIOTHOTO OKCHAA C

HNO;

BOJOH ?
1) 2) 3) 4) Bce yka3aHHbIE 5)
KHCJIOTHI MOYKHO
H,SO, H,S0; H,510; IOy TS HPO;
B3aHMOJACHCTBHEM
KHCJIOTHOTO
OKCHJA C BOJOH
4) B xakoM ciy4ae B3aUMOJCHCTBHE BO3MOKHO ?
1) 2) 3) 4) 5) Bo Bcex
VKa3aHHBIX CIIy4asax
BaSO, + NaOH | Ba(OH), + HC1 K,CO; + ZnS Ag+ZnS0O, B3aHMOICHCTBHC
HEBO3MOKHO
5) Kakosa creneHbs okuCICHAA cepsl B coenuHernu Ca(HSO ), ?
1y 2) 3) 4 5)
+6 ITpaBuabHOTO +4 -2 -4
OTBETA HET
3AJJAHME 13
1) Beibepure mMpaBUIIBHOE YTBEPKICHHUE
1) 2) Rb,O | 3) 4) ZnO 5) CuO+
Mn207 2NaOH —
Bianmoaeiicteye | Bcee yreepxkacHua | BzammoaeHcTByeT
BsammoneicTay T C BOAOM C BEPHBI C BOJOH — Cu(OH), +
erTcC o0Opa3oBaHHEM Na,O
OCHOBAHHSA




2) Kakoe u3 yKa3aHHBIX OCHOBAHWH MOKHO MOJYYHTH B3aHMOICHCTBHEM OCHOBHOTO OKCH/A C BOJOH ?

Y 2) 3) 4) 5)
Ca(OH), Cu(OH), Mg(OH), Fe(OH), Mn(OH),
3) B pesynbrare Kakoi H3 yKa3aHHBIX PCaKUHi 00pasyeTcs COolb H BoAa 7
) 2) 3) 4) 5)
Zn+H,80, Bo Bcex Al,O5; + HCI NaCl+H,S0, Cu(OH), + HNO;
YKa3aHHBIX
peaKmisxX

4) B kakoM W3 MPHUBCACHHBIX CIIYYACB 00PA3yeTCs OCHOBHAS COJIb 7

y

Be(OH), +
HZSO4 (u36.)

2)

Cu(OH); 6 +
H,SO,

3)

KOH + HNO; g6

4

CuO + H2 SO4

5)

KOH5, + HCI

5) B xakOM M3 IPUBEICHHBIX COCTUHE

HHH CTENEHb OKUCIEHH a30Ta +3 7

YKA3aHHBIX

1y 2) 3) 4 5)
Cu(NOs)» NH; KNO, Ca;N NH,C1
3AJJAHMUE 14
1) KakoMy u3 npuBEIECHHBIX OKCHIOB COOTBETCTBYET THIPATHOE COCAUHCHHUE, OTHOCSIIMECS K KIAcCy
KHCTI0T ?
1) 2) 3) 4) 5)
N,O; Cs,O Al,O, Hu ogromy u3 Cr,0;

2) Kako# mpoayKT peakimu MOXKeT oOpazosartscs pH B3anmozackcTenu Al(OH); + KOH ?

1) 2) 3) 4) 5)

Al(OH)3;cKOH

K,O KAI1O, Al,O; H,O
He
B3AUMOJCHCTBEY
T

3) BriOcpuTe HCTIPABHIIBHOC YTBCPKICHUC
1) Ipu 2) Bee 3) ITpu 4) Ilpu 5) ITpu
B3AUMOJCHCTBUH | NPUBEICHHBIC B3aUMOICHCTBHA B3aUMOICHCTBHHI B3aUMOICHCTBHHA




Mg YTBCPKACHHAS KHCTIOTHI H KHCTIOTHI C COJIGHOH KHCJIOTHI C
TIPABHITHHEI OCHOBAHHA OCHOBHBIM COJIBIO O0pasyerTcs
C KHCJIOTOH 00pasyeTcs Cotb u OKCHJIOM HOBAs COJIb U
obpasyercs cotb BOTIA 0OpasyeTcs Cob u KHCIIOTA
H BOAOPOT BOIA
4) B pe3yapTaTe KakoH MPUBCICHHBIX PCAKIHK COJTb HE oOpasyercs ?
1) 2) 3) 4) Bo Bcex 5)
MPUBEICHHBIX
K+ C12 SOQ +N320 Mg + C02 Fe + HCl1
peakIIxX
o0pa3syeTcs cob
5) B xaxoM W3 NpHUBCACHHBIX COCTUHCHHUH CTCIICHb OKHCICHHSA XPOMa MCHBIIC +6 7
1) 2) 3) 4) 5) Bo Bcex
YKA3aHHBIX
Ca(Cr02)2 CIO3 KQCI'207 N32C1'04 COCTHHCHUSX
CTCTICHb OKHCJICHHUSA
xpoma +6
3AJTAHHUE 15

1) B KakuX U3 MPUBEACHHBIX CIYYACB XUMUYECKOE B3AMMOICHCTBHE BO3MOKHO 7

1y 2) 3) 4 5)
NaQO + Hus OOHOM H3 P203 + SIOQ KQO + HQO CuQO + NaOH
HCl YKA3aHHBIX
2) BriOepuTe MpaBHIIBHOC YTBCPKICHUC
1) 2) KucnotHocts | 3) 4) 5)
OCHOBaHHSA
Cr(OH); Bce yrBepkacHuA Ba(OH), Li,O
OTIpEICICTCS HCTIPABHJIBHEI
OcHoBHOH HHCIIOM AMdoTepHbIi CootsercTByET
THAPAKCHT THAPOKCHIBHBIX THAPAKCHT OCHOBaHHE
TPy LiOH
COJICPKAIIUXCS B
MOJICKY JIC
3) Kaxkoii u3 npuBeICHHBIX OKCHIOB pearupyer ¢ H,SO, ?
1y 2) 3) 4 5)
NQO CIO3 B203 CuO Mn207

4) B pe3yapTate Kakol MPUBCACHHON PeakIuu 00pa3yeTcs COlb 1 BoAa 7




1y 2) 3) 4 5)
Al(OH); + CaO + SO, N,O; + HCI Hu B ogHOM H3 Mg+ HCl
KOH YKA3aHHBIX
5) B KakoM U3 MPHUBEICHHBIX COCAMHCHUH CTCTICHD OKHUCIICHHS 3NeMeHTa +6 7
1y 2) 3) 4 5)
AI(NO3)3 H,Cr,0, V,0s5 HMnO, HCrO,

2. T 3. Tema «XuMnueckasi KHHETHKA 1 paBHoBecue». IlpuMep 3aianuii Uil TeCTUPOBAHMSL.

Bapnanr 1.
Ne TecToBBINH BOIPOC Makc.
6amn
1 | 1. Bo CKOBKO Pa3 YMEHBIIHTCA CKOPOCTH PEAKIIHH, ECITH TeMIepatypy ¢ 35°C mommsuts a0 15°C
mu ) = 2,57 )
D 2,5 2) 20 3) 50 4) 2,5% 5)
6,25
2 | 2. K ueMy npuBeACT MOBBIIICHAUC TECMIICPATYPHI B CHCTCME NogayT3Horas) €2 2NHagasy
AH <07?7@3,4)
1) K ymMeHbIICHHIO 2)K 3) K yMCHBIICHHIO 4) K yBeTHYCHHIO 5K
KOHIICHTpanuu N, YBEJIHYCHHUIO KkoHUCHTpauuu NH; | koHueHTpamuu N, | yMeHbIIE
KOHLCHTPALUH HUFO
NH; KOHIIEHTP
allu| H2
3 | 3. Kak H3BMCHHTCSA CKOPOCTD MPAMO PCAKIIHA Cr) T COxsras) € 2COras) , €CIH YBEIHIUTD
JABICHHC cMeCH B 4 pasa? (2)
1) Ymenbmurca 84 | 2)VBeauuurcs B 3) Yeenuuurca B 16 | 4)IIpaBunpHOTO 5)
pasa 4 paza pas OTBETA HET YMeHbIIU
TCcA B 16
pas
4 | 4. Kakoe BBIpask€HHE COOTBETCTBYET KOHCTAHTE PABHOBECHS PEAKIIUHI
3Fe(TB) + 4H20(ra3) <~ Fe3o4('r5) + 4H2(1‘33) ? (3)
1 2) 3) 4 p_Cs"Cos 3
C 4  Cyo*Ch, Ch*
4 K = H, C H, Hho " F K H,
K = 2 H,O C 4 H,0
- C 1120
H,0O
5 | 5. Oogasy T 2Nz (ras) €> 2N30 ). B cOCTOHMU paBHOBECHA 3
CN2 = 0.2 moaw/ u; CN20 = 8 Mmostb / Ji. Onpenemurs rexoaryo




koHueHTpanuio O, . (5)

1) 1 2) 5 3) 12 1) 122 5)HcxoH
BbIX
JAHHBIX
HEO0CTAT
OYHO AJIs1
TIOJTy4CHH
s OTBCTA

[TpumeuaHue: MPaBUIBHBIC OTBETHI YKA3aHbI B CKOOKAX.
IMo/mHBIH KOMILICKT OLICHOYHBLIX cpeacTB T 3 B komuecrse 14 BADHAHTOB.

Bapnanr 1
1. BO CKOJIBKO pa3 YMEHBIIUTCSH CKOPOCTh PEAKLHUH MPH OXJIAKACHUH CHCTEMBI OT 60°C mo 30°C pu
y =27
1§ 30 2) 3 3) 8 4) 2 5) 60
2. K yeMy npuBeeT NOHWKEHUE JABICHUA B CUCTEME 3F€ ) + 4H O a5y <> Fe304m) + 4Horas) ?

1) K yeemmuenumto 2) K  ymewpmenumto 3) K yeemumuenuro 4)KoHuenrpamms 5) PaBHoBecue

koHUeHTpauuu H,  xoHumenTpanuun H, roHueHTpanun H,O TapoB BOJABI CHCTEMBI  HE
0CTaeTCs 6e3 HapymmTCA
H3MCHECHHA

3. Kak m3menuTcs ckopocts npsmoii peakmuu — 2CO + O, <> 2C0; , ecom m3meHuTh KoHIeHTpanuio CO ¢
2 1o 6 Momb/71. , a KoHneHTparmo O,¢ 3 1o 1 Mmoap/m. ?

1) Veemuuurca B 2)YBemumuurcs B 36 paz  3) Yeemmuurcsa B 10 4) Veeymuurca B 5) YBeamuurcs
32 pasza pas 8 pa3 B 3 pasa

4. Yka3aTh BHIPOKEHHE KOHCTAHTHI PABHOBECHA PEAKUUH 2718 (1) + 303 (ras) = 2200 ) + 2803 oy ?

) 2) 3) 4) 5)
Ot CLo*C
* 3 2 =7 = :
GGy, 2 2 Co'Ch L0
CZnS*COZ K = CT K = —32
SO, COz
5. 4NHjq, + 50540 <> 4 NOgu + 6 H;Ou. B cocrossHmM = paBHOBECHS

Co, =6mone /| an, Cy , =3 monb /[ 1. Onpenemurs HCXOAHYHO KOHUCHTparwio O, .

1) 25 2) 8.5 3) 3.5 1) 10,5 5)
12

Bapuanr 2

1.CkopocTh peakumm mpH moBbimeHmH Temmeparypsl ¢ 60°C  mo  90°C Bospocia B 8 pas.



Omnpeaeurh 7/ .

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

2. K yeMy mpHBEICT MOBBIMICHAC JABJICHASA B CHCTCMC 2CO a5y T 02 ras) €2 2C02 sy 7

1) K yBeamucHuto 2) 3) K 4) KonueHtpauus 3) K  ymecHbIIECHUIO
KOHIICHTPALHH Konnenrpauus VBCIITICHHIO O, ocractca 0e3 koHueHTpanuu O,

CO, CO, ocracTcs KOHICHTPAUH H3MCHEHHS

0¢3 M3MCHCHUSA 0,

3. Kak W3MEHHTCS CKOPOCTH MPSMON pEeakuuu 4NH3105 + 500qas) € 4NO(rasy + 6H:Ogs , el
KoHICHTpanuro NH; yBemmuuTs B 3 pasza, a koHueHTpanuio O, B 2 pasa?

1) Veemmuurcs 2)Yeeqmuurcs B 3) Yeemmuutcsa B 4) Yeemuuurca B 5) Yeemmuutcs B 113 pas
B 6 pa3 22 pasza 120 pa3 2592 pasa

4. Kakoe BbIpasKCHHE COOTBETCTBYET KOHCTAHTE PaBHOBECHSA PEAKUMH Cpp) + CO2 (ras) € 2COas)?

D 2) 3)
4) K:ﬁ 5 K = Ceo,
2 C
2 2
Coo CCO2 *C, K- CZo co co
= > = <
CC CCO CCO CC02
5. 2NOras) + 0, (raz) <> 2NOy ras) . B COCTOSTHHH paBHOBECHS

CN02 =4 monw/ o/ C02 =3 monw/ 1. BEHIMHCIIHTS HAYATBHYIO KOHIEHTpammio O, .

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

Bapunanr 3

1. Beraucants )/ , €CITH CKOPOCTh PEAKIIHE TIPH TOBBIICHAH Temnepatypsi Ha 20°C Bospocaa B 9 pas.
1) 2 2) 0,45 3) 4,5 4) 3 5) 9

2. K yeMy npuseseT noHuwkeHUA JaBAeHUA B CHCTEME  Cppy + Ooras) € 2C0; () ?

1) K 2) K ymeHbmcHHIO 3) K CMEIICHHID  4) K 35 K
YBCIUUCHHUIO KoHueHTpanun O, PpaBHOBECHUSA BICBO YMCHBIICHUK)  COXPAHCHHIO
KOHLECHTPALUH KOHLECHTPALHH  KOHUCHTPALUHU
0, CO, CO,
HEH3MCHHOMI

3. Kak m3menutrcs ckopoctb oOpatHo# peakiuuu 4NHszray + 5004y <> 4 NOgasy + 6 HyOgas, ecmu
VBEIUYHTh 00BEM CMecH B 2 pa3a?

1) VYmenpmmrca 2) YMenpmmrcs B 2 3)YMeHbIIUTCS B 576 pas 4) 5)
B 80 pa3 pasa YMEHBIIUTCS YMEHBIIUTCS
5 2'" pasa B 4 pasa

4. YKa3arh MAaTeMaTUYECKOE BBIPAKCHHE CKOPOCTH MPAMOH peakiMu 3Fe . +4H 0 () <> Fe30 yumy T4H 2005



o=kl 2 v=k*C* Y >)
! — 3 - H,0
L= k*CFe >X<C'Hzo ) 2 U:k*CFe*Cf]zO U:k*C;e*CHZO

5. Haiitu HavanbHyr0 koHUIEHTparmo CO , ecu paBHOBECHBIC KOHIICHTPALMHA B CHCTEME

Cl; as) T COrasy €> COCl; (ras) paBubl: Ceo=1,5 Mo/,  Crocp=0,5 MOIB/IL
1) 3.5 2) 4 3) 2.5 4) 1,0 3) 2

>

Bapunanr 4

1. BO CKOJIBKO Pa’ YBETHYHTCA CKOPOCTh PEAKIIHE, E€CITH MOBBICHTS TeMmeparypy Ha 20°C pu V= 47?
1) 4 2) 80 3) 16 4) 8 3) 20*

2. K yeMy MpUBEAET MOHIHKCHHUE TEMIICPATYPhl B CHCTEME

COZ(ras) + H2(ra3) Ad Co(ras) + HZO(ras) > AH >0 ?

1) K yeemmuenuto 2) K ymenpmenuto 3) K ymewbmenuro 4) K ymeHbmeHuro 5) K

KOHLECHTPALUH koHueHTpamud CO  koHumeHTpanuu H, koHueHTpanuu CO, YBEJIHYCHUIO

CO; KOHLICHTPAIIHH
H,O

3. Kax m3menutca ckopocTe Mpamol peakumn  Cly (uq + Hogas) <> 2HCI () , €cim 00BeM ra3oBoH cMecH
VYMCHBIINUTCA BABOC?

1) He u3menurcs 2)Veemuuurcs B 4 3)Ymenpmurcs B 4 4) VBenmmuurca B2 paza 5) YMEHBIIUTCS
pasa pasa B 2 pasa

4. YKazaTb BHIPAKCHHE KOHCTAHTHI PABHOBECHA PEAKIHU  Fe203 () + 3CO () <> 2Fe (1) T3C02 ras) ?

D 2) 3) 4) 5)
C3 %* C 3 * 2 _ 3 * CCO
K=—S— 3 ? goteo "Ch k=g
Cco2 *CFe K = €O K = Cgo - *C2 o
3 co CO  “Fe0,
co
5. B cumereMe 2Ny ayy + Oz qay <> 2N;O(.s PABHOBECHBIC KOHLCHTPAlMH  PABHBL

C02 =8 monw/ n;C N,O — 4 monw/ 7. Onpene uTh HCXOTHYIO KOHIEHTpaImko O, .

1§ 6 2) 12 3) 5 4) 10 5) 14
Bapmnanr S

1. BO CKOJIBKO Pa3 YBETHYHTCA CKOPOCTh PEAKITHH IPH MOBBIMICHAN TeMmnepatypsi ¢ 30°C mo 60°C ?

1) 1,5 2) 150 3) 6 4) 2 5) HcxoaHbIX JAHHBIX

>
HCAOCTATOTHO AT
TOJIYyUCHHA OTBCTA



2. K yeMy mpuBEAET MOBBICHUE AABJICHUSI B CHCTEME 3Fe () + 4H20 ras) <> Fe30 ) + 4H oras) ?

1) K cmemenmro  2) K cmemenuro  3) PaBHoBecHe 4) K 35 K YBEIMHMCHHIO
paBHOBECHS paBHOBECHUS CHCTEMBI COXPAHACTCA  YBEIHMYCHHIO KOHIICHTPAaLUH BOAOPOAA
BIIPABO BIICBO KOHLCHTPALUH

TapoB BOIbI

3. Kak u3MeHHTCA CKOPOCTh 00pa3oBaHus yriaekucnoro rasza mo peakiumu 2C0 g + O3 (a5 € 2C0; (ray), €CTH
VBEJMYUTh KOHICHTPAIMH PEArHPYIOINX BEIIECTB € 2 A0 8 MoIb/m. ?

1) Veemuuurcsa B 2)Veenmuuurcss B 3) VYeeqwuurca B 64 4) 5) Yeemuuurtcs B 16 pa3
216 pa3 27 pa3 pasa VYBenauuurcsa B
20 pa3

4. Kaxoe BbIpa’KCHHE COOTBETCTBYET KOHCTaHTE paBHOBECH: peakiuu 4CuO () <> 2Cu20¢m) + O3 gasy ?

) 2) K =C 4 2*%Ch 0 *C,
. 2 s 3) O, C2 . 5)K=W
K=—"G0 K = Cu,0 K = + o
CéuzO >X<COz N 4 CCuO
CuO

5. Haiitu mcxomuyro xomnentpammo NO, B cucteMe 2NOya, €2 2NO(y) + Oyras» €CTH PABHOBECHEIS

KOHIEHTDAIHH PABHEI CO2 =2monv/ n,C,,, = 6mons/ 1.

1) 10 2) 4 3) 1,3 4) 7,3 5) MHcxomHeIX JAHHBIX
HEAOCTATOYHO hitic|
OTBETa
Bapuanr 6

1.CKOpOCTh  PEAKIMH YMEHBIIACTCA B 9 pa3 npH ToHmkeHmH Temmeparypy ¢ 90°C  go  70%

Onpeaeurh 7/ .
1) 180 2) 3 3) 2 4) 0,45 3) 4,5

2. Kaxum 06pa3oM MOYKHO CIBHHYThH BIIPABO PABHOBECHE CHCTEMEI ( B PacTBOPE)

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

1) VYmeHpmenuem 2) VYBemmucHueM  3) 4) VYeemuucHueM  3) YMEHbILICHHUE
KOHIICHTPALUH roHueHTpanun NH,Cl  YMmeHpImeHHEM ronueHrpanun FeCl;  koHumeHTpanuu
FeCl; KOHIICHTPALHH NH,C1

NH,CNS

3. Kak m3menutrcs ckopocTh peakiml  COpas) + Clo (ras) <> COCl; (ras) , €CIH 0OBEM CHCTEMBI YBEIUYHUTD B
paza?

1) Ymenpmurca  2)Ysemuuurcs B 4 paza  3) He usmenurca  4) Yeenuuurca B 16 5) Ymenbmutcs B 1
B 4 paza pa3 pa3

4. YkazaTb MaTeMaTHYCCKOE BHIPAKECHHUE CKOPOCTH MPAMOR peaki 2718 (1) 302403 =2ZN0 (1) 1250 2105 ?



1) ) v=k*C, *3*C, 3v=k*CZ 4)U=k*C3 5)U=k*3*C0
L=k*C} *C] 2 O 2
= o

ZnS

5. 2H,0as <> 2H, (ras) + 0, (ras) . B COCTOSIHUH paBHOBECHS

CH2 =10 monws/ 1, CHZO =1 Mm0O/16 / J1. Beruciuts HAYATEHYIO KoHIEHTpamuio H,O .

1) 10 2 17 3) 9 1) 11 5) MICXOAHBIX
JAHHBIX
HEOOCTATOYHO A
r[onyquI/m OTBCTA

Bapuanr 7

1. Bo CKOTBKO Pa3 YMEHBIIHTCA CKOPOCTh PEAKIMH MPH MOHMKCHHH Temmeparypsl ot 120°C mo 80°C, ecr

y =37
1 24 2) 81 3) 12 4 64 5) 120

2. K yeMy nmpuBeJET NOBBINICHHUE TEMIEPATyPhL B CHCTEME P Cls(y, <> PClsgasy + Clagasy, AH >07?

1) K 2) K 3) K cmemenmo 4) K 5) K yMCHBIICHUIO KOHLCHTpPALU
VBCITIYUCHHIO VBCITIYMCHHIO paBHOBECHS CMCTIICHHUEO PCl;

KOHIICHTPAIHH  KOHICHTPALHH BIIPABO PaBHOBECHS

Cl, PCl; BJICBO

3. Kak U3MEHHTCSI CKOPOCTh MPAMOU pEaKLuu Noras) T3H o) € 2NH35) , €CIIH YBETHYUTD JABICHAC CMECH

3 paza?

1) 2)Yeemmuurcs B 3) He u3meHuTCA 4) 5) UcXxoaHBIX JAHHBIX HEJOCTATOUE
VYeennmunrca B 3 pasa VYBenuuuTCAd B AJA MOJYUYCHHA OTBETA

9 pa3 81 pa3

4.YKa3arh BHIPAKEHHE KOHCTAHTBI PaBHOBECUA peakiMi  Fe 30 4qp T Ho (s <> 3FeO ) + HoO g -

1) 2) CH 4) & = Cmo 5) ko 3#C,0*Cro
_ CHz *CFeg% _ CHZO *C; 3) K=—= Cy, - C,*

— : — FeO o g CFe304
#® #®
CHZO c CH2 CFe3O4 2

FeO

5. 4HClasy + Onpayy €2 2H3Oy + 2Cl5 (). PaBHOBECHE YCTAHOBHIOCH NPH CICAYFOIMMX KOHICHTPAIHAX

Co, =9mone/ n;Cy , =Cr =16m0n0/ 21,

OnpeaemuTh HAYATHHY 0 KOHICHTpAHio O, .

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

1. Cxopocts peaxuun mpu oxytaxaeHnd ¢ 60°C 10 40°C ymerpmmiacs B 4 pasa.

Onpeaeurh 7/ .



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

2. K yemy npusezer nonmwkeHue JapaeHud B CUCTEME  2H 0 (145 T2 Cloras) <> 4HCl 100+ O3 (ras)?

1) K ymenpmieHuto 2)K  yMEHBIIEHUIO 3) K COXpaHCcHHIO 4) K 35 K
roHueHTpanuu Cl,  koymdecTsa roHueHrpanun Cl, CMCIICHH  CMCIICHHUIO
obpasyromeroca HCI 0 paBHOBECHS
PABHOBECH  BIICBO
S BIIPABO

3. Kak u3MeHHTCA CKOpPOCTh MpAMOH peakud  Na,S>0s509 + HaSO4u00 = NaySOupy + HaSO5; + S d () B
pe3yibTaTe pa30aBaCHHS pacTBOpa BTPoC?

1) Ymenpmmrcs B 2) He u3MeHHTCS 3) YMmenpmmrcA B 9 pas 4) 5)

6 pa3 YMEHbIIN  YBEAMYUTCH B
¢4 B 3 3pasza
pasa

4. Yka3aTh BHIDOKCHHE KOHCTAHTHI PABHOBECHA PEAKIUH  6Fe;0;3 (1) <> 4Fe3040) + Oopay) ?

Iy 2) CS 4) 5)
6*C 4*C  * 3) KZ—Fe203 C. *C*
K=—  T00 K = 0, “Feo, C, * ;47 o K =0 Fos0
* * - . e J—
4 CO2 CFe;Q, 6% CFeZO3 : . K — C02 C;ep;
5. 0, (ras) + 2NO s <> 2NO, (ras)- B COCTOSIHHH paBHOBECHS

Cro, =9 mone/ n;C 5, =2 MOAG/ J1. OupeneiuTs HaYATbHYIO KOHICHTPAIHIO NO .

1) 7 2) 11 3) 15,5 1) 9 5)McxomHbIX
JAHHBIX
HCOOCTATOYHO
AL
TIOJTyYCHHUS
OTBCTA

Bapunanr 9
0 — 49
1. Bo CKONBKO pa3 YMEHBIIUTCSI CKOPOCTh PEAKIUH NPH MOHMKCHIH TeMmeparypsl Ha 30°C, ecu .

1) 81  2) 4 3) 12 1) 64 5) 120

2. Kak M3MEHUTCA KOHLUCHTPALMHU yJACTKOB PEAKIHH, eCTH yBeauuuTh koHueHTpawo CO B cucteMe CO; (45

+ H2 (ras) Co(ras) + HZO(ras) ?

1) 2) YMeHpmurcs  3) VYeeaumuurcsas  4) YMeHpmutcs  5)
VYBeanmuuTCcsa xorueHTpauusa CO, KOHUEHTpauusa H, KOHUEHTpauusa H, IIpaBuabHOTO
KOHLEHTpaLHus OTBETA HET
CO,

3. Kak u3MCHATCS CKOPOCTh MPSAMOH PCAKIHA Ho ras) + Clogas) <> 2HCl 1) , €CTH JaBICHHE TA30BOM CMECH
YMEHBIINTH BTpOE?



1) 2) Ymeunbmutcsa B 3 3) YMmeHbmuTcAa B 6 paz  4) He u3meHutcs 5)
IIpaBuasHOrO  pasa YMEHBIIUTCS
OTBETA HET B 9 pa3

4. Yka3aTh BRIDOKEHHE KOHCTAHTHI paBHOBeCHA peakuun 2Fe(OH); o) <> Fe203 () T3H 205 ?

2 3
D 2) g - Cham, WK=C}, ¥ 5)
C. *C?
3 Fe,0y H,0 1
_ CHZO * CFeZ( K = &
C: — 3%
Fe(OH); K =3*C, .

5. B cucreme Oy + 2Ny qun > 2NoOgas PABHOBECHBIC KOHLICHTPALMU  PABHbI
(& = 9 nmons/ g1; C = 4 rMmons/ 7.

N, NLO
OnpeaeTuTh HCXOTHYIO KOHICHTPAIHIO N .
1) 42 5 3) 13 1) 15 5) 17

Bapuant 10
1. BO CKOJIBKO Pa’3 BO3PACTET CKOPOCTh PEAKIMH MPH TIOBBIIICHHH TeMIepaTyps Ha 100°C npu V= 27?

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

2. KakuMm wm3MCHECHHEM I(OHI.[GHTpaI.[I/Iﬁ YIAaCTKOB PCAKOHH MOKHO CABHHYTH BJICBO PABHOBCCHC CHCTCMBI

3NH,CNS i, + FeClyy €2 Fe(CNS); i) + 3NH,Cl 1 ?

1) TIlpaBumbHOrO 2) 3) YeemuucnueM 4) VYMEHpIICHHIO  5) YBeIHUEHUEM
OTBETA HET VBEeIWYCHUEM  KOHLCHTPALUHU xoHueHTpanun FeCl; xorueHTpauuu FeCls
koHueHTpamun NH4CNS
NH,4C1
3. Kak H3MCHHUTCA CKOPOCTh MPSAMOH PCAKITHH CaO ) + COx4s) <> CaCOj3(yy) TIPH YBETHUCHUU JABICHUA
BIBOC?
1) Yvenpmmrcs B 2)YBemmuutca  3) He mamenurca  4) Veenuunred B 4 pasza 5) Ymenpmmurcs B 4
2 pasa B 2 pasa pasa
4, Kaxoe BBIPAKCHHC COOTBCTCTBYCT KOHCTAHTC paBHOBECHSA peaxipm

FGS(TB) +2CuS0, (18) <> CHQO(TB) + FGO(TB) +3S0, (raz) ?

D 2) 3) n 5)
K CCuzO *C;OZ *CFeO K :M
=T o CCHZO *chO *cgoz _ 3 B
Céuso4 *Cpes K = CSO2 K 1 K _ 3*CSO2
T3
SO,

5. 4NH3 (asy + 502 o) € 4NOgas) + 6H:O(ras). BbrMucanTts HavambHyro KoHueHTpaumio NHi; , ecim

PABHOBCCHBIC KOHICHTpawwmH paBHsl: ', = 8 Mmoo / j1; C y, = 5 Mmone / .

1) 18 2) 1925 3) 12 1) 11,25 5) 13



Bapuant 11

1. Bo CKOJBKO pa3 YBEIMUMTCA CKOPOCTh PEAKIMH NPH MOBBIICHHH Temmeparypsl ot 180°C mo 200°C, ecr

y =37

D 6 2) 9 3) 3% 4) 5) 3

2. K KakoMy H3MECHEHHMIO KOHUCHTPALUI BEIIECTB MPUBCACT MOBBIICHUE TEMIIEPATYPBL B CHCTEME 2COras)
Oz(rag) @2C02(1—a3) , AH<0?

DK  ymewbmenuro 2) K yBeawmueHuro 3) K yeesmucHn0 4) K ymeHbmieHuro 5)

koHueHTpauuu O, KkoHueHTpanuu O, korueHTpanuu CO, xoHneHTpauuu CO YMCHBIICHI
0
KOHIICHTpA!
mu CO,

3. Kak W3MEHHUTCA CKOPOCTh MPSAMOIl peakuuu 3H; (ras) + Nogas) €>2NHs,,), €Cim xkoHUIEHTpanmIo E

VBEIWU4HUTH B 2 paza?

1) Veemumuurcs B 8 2) IlpaBunbHOro 3) YBequuured B 2 pasa 4) Yeemmuurca B 9 5)

pa3 OTBCTA HET pa3 YBeauuurc
B 6 pa3

4. Kaxoe BBIPAYKCHHE COOTBETCTBYET KOHCTAHTE paBHOBECHA peaxu

2CU.O(TB) +CO, (ras) T HQO(X() <> Cu(OH),CO; (18) ?

1) K= Ccz'ua *CcaZ *CHZO 2) K= 1 3) _ Coucomy,co, 4) 5)
Cc‘u(aH)Z co, CCO * CH o CHZO *Ccoz *Céuo
2 2 1 1
K= C K=——
2 co,
5. 4HCl + 205 (uy<> 2H304.; + 2Cl, (. PaBHOBeCHBIC KOHLEHTpAMM  DaBH
Cuer =8 mone/ :Cyy , =C, =16 mone/ a. Onpeaenuts HAYaTbHY 0
xoHueHTpanuro HCI .
1) 32 2) 28 3) 48 4 TIpaBUIBHOTO OTBETA HET 5) 20
Bapuanr 12

1. Bo CKOTBKO pa3 YBEIHMUHTCS CKOPOCTh PEAKIMH TPH TOBBINICHHH Temmeparypsl oT 30°C mo 70°C, ecmu

y =37

DHcxomuex  2) 12 3) 3% 4) 81 5) 61
JAHHBIX

HCAOCTATOYHO

ATt

MOJIYYCHHS

OTBCTA

2. K xakoMy U3MECHEHHIO KOHICHTPALHI BEIECTB MPUBEACT MOBBIMICHAC TEMIICPATYPBL B CHCTEME CO2 (ras)
+ H> ras) € CO (ras) + H.0-Q, Q<0, AH>07?



DK 2) K yeemuueHn0 3) K cmemenmo 4) K yeenumueHumro  5) K

VBCITIYUCHHIO koHueHTpamuu CO PABHOBCCHS BIICBO KOHICHTpauuu H,  yMCHBIICHUIO
KOHIICHTPALHH KOHIICHTPALHH
CO, CO

3. Kak HW3MEHHUTCS CKOPOCTh MPsAMOHN peakuuu CO (ras) T Clagas) <> COClypas), €CIH YBEIHIHUTD

xoHueHTpanuro CO ¢ 3 1o 12 momw/n, a xorueHTpaumo Cl,¢ 2 10 6 Momas/m?

1) 2) Yeesmuutcd B 72 paza 3) Yeemuuurca B 3,6 4) VYeemmuurcs B 5) YMEHBIIMTCSA
VYBenmuuurca B pasa 36 pa3 B 12 pa3
12 pa3

4. Kakoe BbIpa’KCHHE COOTBETCTBYET KOHCTAHTE PaBHOBECHA peakMu 2FeO ) <> 2F€ (1) + O2 (ras) 7

D 2) 3) 4) 5)
Ci*C C; K="r oo L _
K=—f e  K-_tko_ o, 7 K=C 0,
Cro CO2 Cpe >
5. B cuereme 2H: (e + O (ayw$> 2H:Oqes) ., PaBHOBECHBIC KOHLCHTPALMH  PaBHBI

Co, =5mone/ 1;Cy , =4 Mone/ .

BrraucmTh HCXOAHYI0 KOHICHTpaImo O, .

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

Bapuanr 13

1. BO CKOJIBKO Pa3 yBETHYHTCA CKOPOCTh PEAKITHH IPH MOBBIIICHAN TeMIepatypsl Ha 10°C, ecm V= 3?

D 10° 2)UCXOTHBIX JAHHEIX  3) 31 4) 30 5)
HCJ0CTATOYHO b f) 6 3
r[onyquI/m OTBCTA

2. K yeMy npuBeseT ysenuucHue koHueHTpauuu NH; B cucteMe  3H ) T Nogas) < 2NH gy ?

1) K CMCIICHUIO  2) K cvemeHnro  3) K ymensmenuro  4) K ymeHbIICHHIO  5) K

paBHOBECHA BIIPABO PaBHOBECHA BICBO KOHICHTpauuu N,  KOHUEHTpamuu H,  yBemaueH
HIO
KOHIICHTD
aun H,

3. Kax m3menurcs ckopocth 00parHOil peakuuil 2NO(ras)y + Oapasy € 2NO; (ras) , €CIIH YMEHBIIHUTD JABICHHE
cMecH B 4 pasza?

1) He u3menurcs 2) Ymenpmutcsa B4 paza  3)Ymewbmurcs B 4) YMeHbmmTCAd B 5)
16 pa3 8 pa3 Yeeauuur
ca B 4
pasa

4. Ykasatp MAaTEeMATHIECKOE BBIPOKCHHE CKOPOCTH PAMOI peaxin



3FGS(TB)+2CHSO4(TB) <> CHQO(TB)+FGO(TB)+3 SO2(1-33) ?

*CCuzo*3*Csoz D v= k *CFeS *CZ 3) 4) 5)

D v=k*c
CuSO, o D=k *C. *C #(3 —k*C?
D= k 3 CSOZ FeO Cu,0 50, L=

FeO

SO,

5. H; gasy + CO2 (ras) €> H2O(ras) tCOqras). B cocTOsHME paBHOBECHSA Cco2 =2 MOJIb/II, CH2O=4 MOJIB/IL.
Onpeaemuts HCXOAHYEO KOHICHTpanuio CO5;.

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

Bapuanr 14

1. BO CKOJIBKO Pa’3 YMEHBIIHTECA CKOPOCTh PEAKIIHE TIPH OXIKICHHH cHcTeMb! ¢ 60°C 10 30°C mpu V= 27?

1) 30 2) 3 3) 8 4) 2 5) 60
2. K yeMy MpUBEAET MOHIHKCHHUE TEMIICPATYPhl B CHCTEME Nogras) t3Horas) € 2NH3gsy ., AH <07
1) K ymewbmenuro 2) K yeemmuenumto 3) K ymenpmenmo 4) K yBenwueHuro 5) K
KOHIICHTpanuu N, KOHIECHTpanuu NH; KOHICHTPALUH KOHIICHTpanuu N, YMEHBIICHUIO
NH; KOHLICHTPALIMH
H,

3. Kak u3MeHHTCA CKOPOCTh MpAMOM peakumi 4NHj (45 + 502 (45 € 4NO(ys) + 6H2O(p4y), €CIH yBEIHYHTD
00BeM cMecH B 2 pasza?

1) VMeubmutcs B 80 2) YveHbmutcs B 2 3) YMmensmmtcs B 4) YMeHbmmrcs B 2° 5)

pas pasa 567 pa3 pasa YMEeHBIIUTCA
B 4 paza
4. Kaxoe BBIPAYKCHHE COOTBETCTBYET KOHCTaHTE paBHOBECHA peaxin

3Fe (18) +4H 20(1.%) <> Fe; O 4(t8) +4H 2ras) ?

Iy %) K Cro0, *Cy, g Cljrz 4) 5)
3 4 =— = % A %
_ Cr. * CHZO C;e *C};zo ) 1‘; o K = CFe;O4 4 CHZ K= 4*CH2
) 2 * ® 3k =
CFe3O4 * CH2 4 CHZO 3*C, 4% CHZO
5. O, (vas) + 2N, (ran) € 2N,0 o). B COCTOSHHH PaBHOBECHS

C o, — 8 monw/ N C N,O = 4 mone/ . OmnpenenuTh HCXOAHYIO KOHIEHTpAIEo O, .

1) 6 2) 12 3) 5 1) 10 5) 14

3. T 4. Tema « CTpoeHne AaTOMOB H 3AKOHOMEPHOCTH H3MEHEHNSI CBOTICTB 3JICMEHTOB H UX COeTHHEHHTD»,

Ipumep 3axanuii st TECTHPOBAHUSE

Bapuanr 1.
1. Kakoe yrBepaxacHue saterca | Ha mepeom Ha d-moxyposHe Ha s-moayposHe
HETIPABHUIIbHBIM SHEPTETHICCKOM COJCPKUTCA MAKCHMAIIBHO | COACPKUTCSI MAKCHME
YPOBHE COACPKUTCA 2




“)

JNEKTPOHA

10 3nexTpoHOB

2 3JIEKTPOHA

2. Onpeaemats Tum (s-,p-,d-f-)
anemMeHTa Tisy

@®

3. OmpenemmTh NEPHOA U TPYTIILY
3JICMCHTA, CCITH CTO MICKTPOHHAS

opmysa
3aKAHYHBACTCS
3s%3p°

(11

3 mepuon

V-A-rpymnma

11

3 mepuon

V-B-rpynna

12

3 mepuon

VI-A-rpymma

13

4. Kaxkue 3HaUYCHUS IPHHUMACT
MATHHTHOE KBAHTOBOE YHCIO 1N, ,
ecm L=2

(16)

2.-1,0,+1,42

16

1,2,3,4,5

17

-3,2,-1,0,41,42,43

18

5. Kako¢ u3 OCHOBaHUH B
6opIIci Mepe MPOSBIIET
OCHOBHBIC CBOMCTBA

o))

Zn(OH),

21

Ca(OH) 2

22

Mg(OH),

23

IIpumeyanne: NMpaBMIILHBIE 0TBETHI YKA3aHBI B CKOOKax. MakcnManbHbIH 62711 3a 3axanne — 3.
ITo/HBIH KOMILUICKT OIICHOYHBIX CpeAcTB T 4 B KomuecTse 14 BApHAHTOB.

Samanue 1.

1. Kakoe yTBEp:KACHHUE SABIIACTCS HE

Ha f-moxypoBHe He

Ha d-moayposae

Ha p-noayposae

NPaBUIIBHBIM cogepxurca 10 COACPIKUTCA COACPIKUTCA MAKCUMAI!
3JICKTPOHOB MakcuMansHO 10 12 3mexTpoHoB
3JEKTPOHOB
1 3
2

2. OnpeacmTh THIT
(s-.p-.d-.f-) amemenra Sns S p d

6 7 8




3. OnpenenuTs NCPHOA H TPYIIIY 4 nepuon 4 mepuon 5 mepuon 51
3JIEMEHTA, ECIIH €TO HIICKTPOHHAS
dopmyma VII-B-rpynna VII-A-rpynma VI-B-rpynna VI
3akaHumBacTcs 3d°4s’
11 12 13
4. Kakue 3HAUYCHUSA IPHHUMACT
MATHHTHOC KBAHTOBOC YHCIO 1M, ,
ecmu L=3 -2,-1,0,+1,+2 -1,0,+1 0,12 -3,
16 17 18
5. Kakoii 3nemeHT 4 nepuoja
SBIICTCS HAMOOJICC THITHYHBIM .
METAJIOM Cu Zn Ti
21 22 23
3amanue 2.
1. Kakoe yTBEp:KACHHUE SABIIACTCS Ha s-moayposae Ha f-moxyposae Ha p-moayposHe
TMPABHILHBIM COICPKUTCA COICPKUTCA COJZICP>KATCS MAKCHMAYJ)
MaKCUMAJBHO 1 MakCUMAaIbHO 14 4 3nekTpoHa
3NEKTPOH 3IEKTPOHOB
3
1 2
2. OnpeacmTh THIT
(s-.p-.d-.f-) amemenra Thy,
S p d
6 8
3. OnpeneuTs ICPHOA H TPYIIILY 4 mepuwox  VII-A- 4 nmepuon 5 mepuon
3IEMEHTA, ECIIH €TO HIICKTPOHHAS Tpymma
dopmyna VII-B-rpynna VI-A-rpynma
3aKAHYHMBACTCS 4524p5
11
12 13
4. Kakue 3HaUYCHUS IPHHUMACT
moO0YHOE KBAHTOBOE YHCIO L, ecimu




KBAHTOBOC YHCJIO
L, ecu rmaBHOE

5o~y

sty

TJIABHOC KBAHTOBOC YHCIIO N=3
0,1 0,2 0,12
16 17 18
5. Kakoif U3 31€MEHTOB 5 TPYIIIBI B
OopIIci Mepe MPOSBIIET
HEMETATMYECKAE CBOMCTBA Sp v As
21 22 23
3amanue 3.
1. Kakoe Has- Had- Ha f- Hap- Bce
YTBCPKICHHUC TOTyPOBHC TOTyPOBHC 0Ty POBHC TOTyPOBHC YTBCPKACHHASA
SIBILICTCSI HE COICPKUTCA COICPKUTCA COICPKUTCA CACPIKHUTCS HCTIPABHJIEHBIC
TPABUJIBHBIM MAaKCUMAJIbHO 6 | MAKCUMAJIBHO 6 | MAKCUMAJIBHO 6 | MAKCUMAJIBLHO 6
3IEKTPOHOB 3IEKTPOHOB 3IEKTPOHOB 3IEKTPOHOB
2
1 3 4
5
2. OnpeaemuThb
THI
s p d f f
(S-ap-ad-af-)
anemenTa Hf5o
6 7 8 9 10
3. Onpeaemmthb 5 mepuon 5 mepuon 5 mepuon 5 mepuon 5 mepuon
MEPHO U TPYIIILY
3NEMEHTA, CCITH IV-B-rpynmna IV-A-rpymma [I-A-rpynma II-B-rpynmna [-A-rpymma
€ro 3JIEKTPOHHAA
(opmyma
3aKAaHYHUBACTCS
4d°5s
11 12 13 14 15
4. Kaxue
SHAYCHHSA
MPUHUMACT
o
TODOHHOC 0,123 0.13.4 0.1.2 )| 0.123




KBAHTOBOE YHCJIO
n=4

16

17

18

19

20

5. Kako# u3
3JICMEHTOB 6
TPYIIIEL B
Oonpmici Mepe
TPOSBIACT
MCTAUTHICCKUC
CBOMCTBA

21

Se

22

23

24

25

Samanuc 4.

TPAaBAJIbHBIM

1. Kakoe yTBep KACHUE ABIACTCA

Ha s-moaypoBae
COACPKUTCS
MaKCHMAJbHO 1
3JCKTPOH

Ha f-moxyposHe
COZICPIKUTCS
MakcHManbHO 14
3JCKTPOHOB

Ha p-noayposae
COZICPIKUTCS
MAaKCHMAJTbHO 4
3JCKTPOHOB

2. OnpeacmTh THIT

(s-,p-.d-.f-) amemenTa Ndg,

opmyra

3. OmpenemmTh NEPHOA U TPYTIILY
3JIEMCHTA, CCITH CTO MCKTPOHHAS

sakanumBaercs 4d'°5s!

5-nepuon

IV-B-rpynmna

11

5-nepuon

IV-A-rpymma

12

5-nepuon

[I-A-rpynma

13

ecmm L=4

4. Kakue 3HaUYCHUA MPUHUMACT
MarHATHOE KBAHTOBOE YHCIIO M,

1,234

Pt bt}

16

0,1,234

17

-1,-2,-3,0,1,2

IR R it

18

5. ¥V xakoro u3 3I¢MCHTOB B
6opIIci MEpe MPOSIBIBIIOTCA
HEMCTAJTHYCCKHC CBOICTBA?

Se




cBolicTBa?

21 122 23
3amanue 5.
1. Kaxoe Hap- Hap- Hap- Bce Ha p-noayposue M
YTBCPKICHHUC TMOIYPOBHE HEC | MOIYPOBHE TOTyPOBHC YTBEPKACHAA COICPIKATHCA MAKC
SABJIACTCS COICPKUTCA CONCPKUTCA COICPKUTCA TPABHITLHBIC 3JICKTPOHOB
TMPABHIHLHBIM MAKCHMAITBHO | MAKCHMAJBHO 6 | MAKCHMAJIBHO
6 3JIEKTPOHOB | 3IEKTPOHOB 4 3IeKTPOHOB
5
1 2 3
4
2. OnpeaemTh THIT
(S-ap-ad-af-) S p d f d
3nemeHTa [53
1
6 7 8 9
3. Onpeaemmth 4 nepuon 4-iepuon 5-mepuon 5-mepuon 4-iepuon
TICPHO M TPYIIILY
3TEMEHTA, eCIH €T0 [I-A-rpynma II-B-rpynmna IV-A-rpymma | IV-B-rpynma IV-A-rpymma
3EKTPOHHAS
(hopmyma
3aKAHYHUBACTCS
4d'°55°5p°
1
11 12 13 14
4. Kakue 3nauenust | [IpasumsHoro | 0,1,2,3.4,5 0,123 0,1,2.4,5 01,234
TMPUHAMACT OTBCTA HET
mobo4HOE
KBAHTOBOC YHCJIO
L, ecu rmaBHOC
KBAHTOBOC YHCJIO
n=35
16 2
17 18 19
5.V kaxoro u3 Na Mg Al Si P
3JICMCHTOB B
Oonpmici Mepe
TPOSBIIAFOTCA
HEMETAJUTHICCKHC ’1 ” ” 94




3aganue 6.

1. Kakoe yTBepKICHHUC ABIACTCA Ha s-moayposHe HE Ha d-noxyposae Ha d-moayp«
TMPABHIHLHBIM COICPKUTCA MAKCUMAJTIBHO | COACPKUTCA MAKCHMATIBHO | COACPKUTCA
6 3JICKTPOHOB 6 3JICKTPOHOB 12 anexTpon
1 2
2. OnpeaemTh THIT
(s-.p-.d-.f-) amemenTa Mo 4, S p d
6 7
3. OnpeneuTs NCPHOA H TPYIIIY 5-mepuon 5-mepuon 4-iepuon
3JIEMEHTA, ECIIH €TO HIICKTPOHHAS
dopmyna IV-A-rpymma IV-B-rpynna V-A-rpynma
3aKAHUMBACTCH 557 5p 65>
11 12
4. Kakue 3HaYCHUS MPUHUMACT 0,1,2,3456 0,1,23.4,5 0,123
MOOOYHOC KBAHTOBOC YKCIIO L, ecimu
TJIIABHOC KBAHTOBOC YHCIIO N=06
17
16
5. Kakoe U3 COCTMHCHUH ABIICTCS NaOH CsOH Ca(OH),
0071ce CHITBHBIM OCHOBAHHCM
21 22
3amanme 7.
1. Kakoe yTBep KACHUE ABIACTCA Ha f-moxyposHe Ha f-moxyposHe Ha f-momyy
TMPABHILHBIM COCPIKUTCA MAKCHMAITBHO | COACPIKUTCA MAKCHMAITBHO | COJACPIKHTC:
10 anexTpoHOB 6 3JICKTPOHOB 4 37EKTPOH
1 2
2. OnpeacmTh THIT
(s-.p-.d-.f-) anemenra 53 S p d




6 7 8
3. OnpenenuTs NCPHOA H TPYIIIY 6-TIepuo 6-nepuo 5-mepuox
3JIEMEHTA, ECIIH €TO HIICKTPOHHAS
dopmya IV-B-rpynmna IV-A-rpymma IV-A-rpymma
3akaHuMBaeTCA 55°5p°5d’6s>
11 12 13
4. Kakue 3HaYCHUS MPUHUMACT 1,2,3.4.5 0,1,2.3.4 IIpaBUIBHOTO OTBETS
MAarHHTHOE KBAHTOBOC YHCIIO MMy, €CIH
L=5
18
16 17
5. Cpenu IpUBEACHHBIX 3JCKTPOHHBIX
KOH(HUTYpanmi yKa3aTh HEBO3MOKHBIC
1p’ 3p° 28’
21 22 23
3aganue 8.
1. Kakoe yTBEp:KACHHE SBIICTCSA Ha s-moayposae He Ha f-moxyposHe Ha d-moxyg
TIPABUIIBHBIM COJCPKUTCA MAKCHMAIIBHO | CONCPKHUTCS MAKCHMAIBHO | COZNCPIKHTC:
6 3ICKTPOHOB 6 3IEKTPOHOB 6 3ICKTPOH
1 2
2. OnpeacmTh THIT
(s-.p-.d-.f-) amemenra Ti,, S p d
6 7
3. OnpeneauTs ICPHOA H TPYIIILY 6-TIepuoO 6-nepuo 5-nepuox
3IEMEHTA, ECIIH €TO HNICKTPOHHAS
dopmyna VI -B-rpymna VI -A-rpynma II-A-rpynm
sakamumBactcs 5d'6s”
11 12
4. Kakas W3 TIPHBEICHHBIX YICKTPOHHBIX | NS’ ns’ ns” p'
CTPYKTYP COOTBETCTBYET HanOoIee
AKTHBHOMY METaJLIY
16 17




5. Y Kakoro u3 31eMEHTOB 5 MEPHOaa B
6opIIcii Mepe MPOSIBIBIIOTCA

HEMETAIMYECKHE CBOUCTBA In Sn I
21 22 23
3amanue 9.
1. Kakoe yTBEp:KACHHUE SABIACTCS HE Ha s-moaypoBHe He Ha p-noayposHe Ha f-moxyp
TMPABHIHLHBIM COCPKUTCA COICPKUTCA MAKCUMAJTBHO COICPKUTC:
MAKCUMAJIbHO 4 10 s3nexTpoHOB 4 37EKTPOH
3JICKTPOHA
2
1
2. OnpeaemTh THIT
(s-.p-.d-.f-) amemenra Basg S p d
6 7
3. OnpeneuTs NCPHOA H TPYIIILY 6-TIepuo 4-iepuon 5-nepuox
3JIEMEHTA, ECIIH €TO JIICKTPOHHAS
dopmyna VIII -B-rpynna VII -A-rpymma II-A-rpynm
3aKAHIHBACTCSA
11 12
4. OxapakTepu30BaTh YCTHIPHMSI n=4 n=4 n=4
KBAHTOBBIMH YHUCIIAMH CJICAYIOIICC
COCTOSIHHE JJIEKTPOHOB 1=1 1=3 1=2
4p mg=-1,0,1 m;=-1,0,1 mg=-1,0
my =+1/2 m, =1 my =-1/2
16 17
5. Kakoii anemenT 4 mepuoa Cu Ca Zn
TICPHOANICCKOM CHCTCMBI ABIIACTCA
HANO0JICC THITHYHBIM MCTAJIIOM
21 22
3amanme 10.
1. Kakoe yTBEp:KACHHUE SABIIACTCS Bce yTBepKIcHUA Ha p-noayposHe Ha d-no ay;



3JIEMEHTA, KOTOPBII OTHOCHUTCS K f-
CEMEHCTBY

MPABHIbHBIM HCTIPABHJIbHBIC COICP>KUTCSI MAKCHMAJIBHO 6 | COACPKUTCST MAKCHME
3JICKTPOHOB 6 3JICKTPOHOB
2 3
1
2. OnpeaemTh THIT
(s-.p-.d-.f-) amemenra Tc 43 S p d
6 7 8
3. OnpeneuTs NCPHOA H TPYIIIY 7-nepuon 7-iepuon 6-TIcpHO
3JIEMEHTA, ECIIH €TO HNICKTPOHHA
dopmyna [-A-rpynma I-B-rpymnmna VII-A-rpynma
3aKaHUMBACTCH 65°6p°7s'
11 12 13

4. OxapakTepu30BaTh YCTHIPHMSI n=2 n=2 n=2
KBAHTOBBIMH THCJIAMH CJICAYIOIICC
COCTOSIHHE JJIEKTPOHOB I=1 1=3 1=1
2p mL:() mL:'l,O,l mL:1

m, =0 m, =1/2 m, =1

16 17 18
5. Kakoii U3 S-31¢MEHTOB
noArpymsI [-A aeisiercs 6oree
CHIILHBEIM BOCCTAHOBHTEIIEM Fr Cs Rb
21 22 23
3amanme 11.

1. Kakoe yTBEep;KACHHE SBISICTCS Ha d-moxyposHe Had-moxyposHe Ha d-moxy;
MPABHIbHBIM COJCPKUTCS MAKCHMATIBHO COJCP’KUTCS MAKCHMATIBHO COJZICPIKUTC:

10 smexTpoHOB 12 3mexTpoHoB 6 3ICKTPOH

1 2

2. VKaKHTE 37CKTPOHHYIO CTPYKTYpY | ... 4d'058° ... 4d"% 557 5p° ... 4s74p°4




6 7 8
3. OnpenenuTs NCPHOA H TPYIIIY 7-nepuon 7-iepuoz 7-iepuon,
3JIEMEHTA, ECIIH €TO HIICKTPOHHAS
dopmyna [I-A-rpymma II-B-rpymma III- rpymma
3aKaHUMBAETCH 65 6p°6d’7s>
11 12 13
4. OxapakTepu30BaTh YCTHIPHMSI n=3 n=3 n=3
KBAaHTOBBIMH YHCJIAMH CJICIYFOIICE
COCTOSIHHC JJICKTPOHOB 1=2 =1 =1
my, 1 my, -1,0,1 mL=-1,0,1
m, =1 m, =1 m, =1/2
16 17 18
5. Kakoii 31eMeHT 5 nepuoja
TIEPHOAMICCKON CHCTEMBI SIBJISICTCS
HauOO0JIee TUMUYHBIM HEMETAILIOM Sn Sb Mo
21 22 23
3aganue 12.
1. Kakoe yTBepKACHUE ABIACTCA Ha p-noaypoBHe He Ha f-moxyposHe Bce yrBepix;
TIPABHIIBHBIM COJICP’KATCA MAKCHMAIIBHO 6 | COACPKUTCSI MAKCHMAJBHO 6 | TPABHUIIBHBIC
3JIEKTPOHOB 3IEKTPOHOB
1 2
2. OnpeacmTh THIT
(s-.p-.d-.f-) smemenra Is; 38%3p%4s” 3s3p°3d'4s! 3s73p°3d°4s’
6 7
3. OnpeneuTs NCPHOA H TPYIIILY 4-nepuon 4-nepuon 4-iepuon
3JIEMEHTA, ECIIH €TO HIICKTPOHHAS
dopmyna VIII -B-rpynna II -A-rpymma II-B-rpymma




3AKAHIHBACTCA

11 12 13
4. OxapakTepu30BaTh YCTHIPHMSI n=4 n=4 n=4
KBAHTOBBIMH THUCJIAMH CJICAYIOIICC
COCTOSIHHE JJIEKTPOHOB 1=4 1=3 1=2
4d mL:4 mL:3 mL:2

my =5 my =5 m, =1/2

16 17 18
5. VKa3arp Kakas U3 KHCJIOT H,S0; H,SO, H;PO,
SIBILIETCSI 00TIee CHIIbHOH

21 22 23
3amanume 13
1. Kakoe yTBEp:KACHHUE SABIIACTCS Ha s-moaypoBHE He Ha p-moayposHe Bce yTBepx!
TPAaBAJIbHBIM COACPIKUTCA MAKCHUMAJIBHO COACPIKUTCA MAKCHUMAJIbHO TPABHJIBHBIC
2 3IEKTpOHA 1 10 3nexTpoHOB 2
2. YKQKHUTE 3JICKTPOHHYEO CTPYKTYPY ... 2872p° ... 3s°3p° ....3s73p%d’
3IEMEHTA, KOTOPbII OTHOCHTCS K P-
CEMEHCTBY
6 7
3. OnpeneuTs NCPHOA H TPYIIILY 5-nepuon 5-nepuon 4-niepuon
3IEMEHTA, ECIIH €TO HNICKTPOHHAS
dopmyna IIT -A-rpymma III -B-rpynna MI-A-rpymme
sakamumBaeTcs ... 4d''5s*5p!
11 12

4. OxapakTepu30BaTh YCTHIPHMSI n=>5 n=4 n=3
KBAHTOBBIMH THCJIAMH CJICAYIOIICC



10 anexTpoHOB

10 anexTpoHOB

COCTOSHHE 3JIE 1=4 1=4 1=2

mL:5 mL:5 mL=-1,-2,0.-1,1

m, =5 my =5 m, =1/2

16 17 18
5. PyKOBOACTBY SICh HOJIOZKEHUEM Li(OH) Na(OH) K(OH)
TIEPUOIUYCCKON CUCTEMBIL, YKAJKHUTE,
KaKoi W3 THAPOOKCHIOB DoJiee
CHITBHOC OCHOBAHHC
21 22 23
3amanue 14

1. Kakoe yTBepKICHHUC ABIACTCA HE Ha f-noxyposHe He Ha d-noxyposae Ha p-moaypc
MPABUITBHBIM CONCPKUTCA MAKCHMAJIBHO | CONCPIKUTCA MAKCHMAIBHO COICPKUTCA |

6 3JIEKTPOHO

TIEPUOIUYECCKON CUCTEMBL, YKAJKHUTE,

1 2
2. VKaKHTE 3ICKTPOHHYIO CTPYKTYPY | ... 35" 2p°3d'°4s’ ... 35°3p°3d’4s’ ... 4s3p
3JIEMEHTA, KOTOPBIA OTHOCHTCH K S-
CEMEHCTBY
6 7
3. OnpeneauTs NCPHOA H TPYIIILY 6-nIepuo 6-nepuo 5-mepuon
3IEMEHTA, ECIIH €TO HNICKTPOHHAS
dopmyma II -B-rpymma II -A-rpynma IV-A-rpymm
3aKaHUMBACTCA ... 55 5p 65>
11 12
4. OxapakTepu30BaTh YCTHIPHMSI n=2 n=2 n=3
KBAHTOBBIMH YHCJIAMH CJICIYFOIICE
COCTOSIHHC 31 =1 I=1 1=2
mL:1 mL:'l,O,l mL:3
m, =3 my =1/2 my =1/2
16 17
5. PYKOBOACTBY SICh HOJIOJKEHUEM Sr(OH) Be(OH), Zn(OH),




KaKoi W3 THAPOOKCHIOB DoJee
CIUTBHOC OCHOBAHHC

21

22

23

4. T. 5. Tema: «'anbBaHA4YECKHE 3JIeMEeHTbD». IIpuMep 3aaanmii Ui TeCTUPOBAHNS:

Bapnanr 1
Ne| TecToBslil BOIPOC Makc.
6ann
1 3
VYxaxkure
BCITHMUHY
3IEKTPOAHOTO +0,26B| +0,34B +0,28 B +0,4B |[IpaBunbHOrO
MOTCHIMATIA OTBCTA HCT
MEaHU Ha
IPaHHIE
Cv’|Cu™, ecmm
Cc =0.01
Moms/1. (3)
3
1 2
5
4
2 3
BriOcpure 3apaa Ni- B mpomecce
NPABHJIBHOC YT- | 37eKTpoaa (padoThl .
BEPIKIECHAE Ni s B0,00IM |smemenTa [Ipasune Nis 0,001 M
orrocuremsro |91 M Ipacteope  |konuenTpamms [P pacteope NiSO,
rampBanuycckor [PACTBOPCNiSO, NiSOyy YTBCPIKICH (— aHOA
0 3/IEMEHTa NiSO4 — |nonosure|anoma AU HET
Ni|NiSO,|[INiSO [KaTOA  ley VBETMYHBAETC
4|Ni OTHOCHTCH |
BHO
0,001 M0,01 M Apyroro
3MEKTPOA
(6,8)
7

10




8
6 9
Kaxoit mpouecc
HMECT MECTO
npu padoTe Ha Ha xaTone: [Ha xatone: Ha anoxe: [Ha amone:
aHOJC:
FAIEBAHITICCROT Fe* 426 = |2H,0+26= |hCl — 26 = [Fe — 26 = Fe®*
0 DJICMCHTA, Sn— 26 = e H. 4 20
COCTABIICHHOTO | o+ 2 Cl,
3
TOJTY3JICMCHTOB:
Sn|SnCl, n
Fe|FeCl,?(15) 13
15
12 14
11
[ ¢
5 5 EE—
Kakas u3 g —_——>
TIPUBEAEHHBIX —
oxeM +— Sn|SnSO,|| |Sn|SnSO,|[H,S
TPaBHIbHO Sn|SnSO [Sn|SnSOy|| H,S0,|Cu, [O4|Cu, H,
OTpPaXKACT 4||HZSO4 H2SO4|Cu> H2
MEXAHU3M |Cu.H> |H;
Sn|SnSO4||H, «—
pa60TI>I J1(S91048 <__s_e4|cu, H2 _
raabBAHHYCCKOT
0 DJICMCHTA' — —> SO.,*
SO.*
Sn|SnSOy|H2S [+ Cut* Sn®* 20
O4|Cu, H2? (19) 19
18
16 17
Kaxoe 24C
VTBEP/KICHUC JJICMCHTA
TPABHJIBHO SIC BO3pacTacT
OTHOCHTENBHO |2TEMEHT . |mpmBBEACHEE SIC=F° |31C = Fo. 2
a 3Z[C =E AHHOHOB Z[ - Z[ - Fe |Fe




D/1C anemenTa:

Fe|FeSO,[[H,S
0,]Cu, H,? (22,
23)

-
2H | H2, cu-

o 2+
-E Fe [Fe

BBIMHCILA
0T U3
(opmyn
bI
Hepncra

22

21

CI'Q O 7 = B
pacTBop
H,S0,

23

2+ 2+
Cu |Cu— E _EoCu |Cu
o 2+
Fe [Fe
25
24

Mpumevanne: NpaBHIILHBIE 0TBETHI YKA3aHBI B CKOOKAX.

IMo/HBIH KOMILICKT OIICHOYHBLIX CpeacTB T S B kosmuecrse 13 BapHAHTOB.

Bapnanr 1
VYKakuTe BeTUYHHY
ANEKTPOTHOTO
MOTCHIIMAJIA HA
rpaHuIe
A -1,66B -1,70B -162B -1,78B [ -3,66B
Al'|AI"", ecm
C7"=0,01 Moms/n
1 2 3 4 5
BriGepure Cu-31eKTpoa Ni-
TpaBHILHOC 3apsuKCH 3EKTPO
YTBEPKICHUE Ni— aHoxq OTpHLATEBHO Ni — oxucmiercst | Ha
OTHOCHTEJILHO OTHOCHTeTsHO | TIPH padote sapsken | KaTOME
raTbBAHUUCCKOTO Ni anektpoza | 27CMCHTa monoxkur | BOCCTaHa
JIEMCHTA CITBHO B-
- 7 HBACTCA
NiNiSO,|[H,S0,|C orrocur | I aé e
uoH Cu
u, H, 6 8 €NIBHO
Cu
INEKTPO
Aa 10
9
Karkoii nponiecc He B obnactu
OCYIICCTBIACTCS aHoza
npu padoTe Ha xaroze: VBEIHHBACTC B snemenTe: Ha Ha
FATEBAHHIECKOTO 2 inE = 1 aHOZIC: KaroJe.
ANEMEHTA, ety KOHIICHTPALUS Znl' +Cu = Cuf
: P +Zn*" Zn-25 | 2H,0+2
COCTABJICHHOTO M3 ZnS0O, ot _
=7n e=H,+
MOJIY3ICMCHTOB | YOH
Cu|CuSOy u
11




Zn|ZnS0,4? 13
'—
12 14 15
€ € € i i
Kakas u3 — © ¢
MPUBEIEHHBIX CXEM e
HPABUILHO CY[CoCLCuCL, | ColCoClLy|/Cu | CEToCTLCucl, l i
oTpaxkaeT MexaHusM | |Cu CL |Cu |Cu Co|CoCl | Co|CoCl,
PpadoTHI eI 2||CuCly| | ||CuClL,|C
raIbBAHH-YECKOTO — Cu u
JICMCHTA: o
Cu -
Co|CoCl,||CuCl,|Cu
9 Cl Co™"
18 cr cr
16 17
19 20
D J1C anemenTa:
- YMeHbIIMIACH
Cd|CdSO,4|H,S04|C | Ecq™ |cq cTaT VYMEHBIIHIACH TToreHuu | YMeHbI
H KOHIICHTPALUS
u, H, MCHEE KOHueHTpaunZ;i karroHoB Cut™ an HIACHh
oTpunareabHeM | karmoroB Cd KaToJa TOJBIPH-
YBCITHYIHIIACE, cTan sanus
YKQKHTE, IO KaKOH MeEHee Cu-
MPUYHUHE 3TO MOTJIO TOIOKHT | MEKTPOA
TMPOU3OUTH? ’3 elleH a
21 22
24 25
Bapuanr 2
VYkaXuTe 3HAUCHHC -0,184 B
3JICKT-POIHOTO
HOTCHIMAJA HA TPAHMLE IpasumbrOTO 0.159 F
Pb|Pb2+, eCTH CPb2+ OTBCTA HCT - Y,
-0,068B -1,126B
0,1 Mons/n ’ ’
3 5
1 2 4
3apsan Ag
3J7ICKTPOIA B




Bri0cpuTe mpaBHIBHOES 0,001 M Ags 0,001 M
YT-BEPIKIACHHC pacTtBope pactBope
OTHOCHTEILHO Ags0,001 AgNO; Goee [Tpu pabote IIpaBumbHOTO
B BAHMYECKOTO M pactBope | nonoskurenca mo | A8NOs — Katox 3JICMCHTA OTBCTA HET
JIIEMEHTA: AgNO;s — CPABHEHHIO C KOHICHTpaIHA
aHOJ APyTHM AgNO;
AglAgNO;||AgNOs|Ag 3MEKTPOIOM
y Katoaa
0,001 M0,01 M YBEIMYHUBACTCS
7
9
6 8 10
Kaxkoit mpouecc
TMPOUCXOTUT TIPH PadOTS
[AIbBAHMYECKOTO Ha anoge: B snemenTe: Haxarone: Ha anone: Ha xaroze:
zjszf;;”:;mom “ 2H20 - 48 = | \o + 70 = H.0+26=H, |Zn-28=2zn* |Zo*+26=2Zn
JI 02 + 4H+ Mg2++ Zn +2OH—
MOJTy3JICMEHTOB |
MgMgSO, n
Zn|ZnSO,?
14 15
1 12 13
€ € € € €
Kaxkast w3 mpuBeIEHHBIX > < — _— —_—>
CXEM MPABUIILHO o o o o .
OTPAKAET MEXAHH3M Ni|NiClL||Cu | NijNiCl,[|CuCl,| | NiNiCl,||CuCl,|Cu | NiNiCl,||CuCl,| | Ni|NICl;||CuC
paboTsI uenn CL|Cu Cu Cu L,|Cu
raTbBAHUUCCKOTO —
37EMEHTA: > — —
- EE— 2+ 2+
— Cl C C
Ni[NiCL,[|CuCl,|Cu? or N "
Ccr
16 20
18
17 19
3AC
YBCIHIUBACTCA
Kaxoe yTBepkIcHHE TPH CMEIIEHAH 2J1C He 3aBHCHT
MPABHUITLHO notermuana Cd- | 0T KOHUCHTPAIHHA
otHocuTembHO JJIC 36HC3+: MEKTPONA B kaTHoHOB Al*" [IpaBrmbHBIX 36)1C2+:
JJIEMEHTA E Al Al — 6 OTBCTOB HCT E cd |cd —
o o0yacTh 0
Eca™jca OTPHULATEIBHBIX Ea
AlJAICL;||CdCL,|Cd ? .
SHAYCHUH
22

23




21

24

25

Bapunanr 3

Ykaxure
3HAYCHHE
3MEKTPOJHOTO
TNOTEHIHATA
MAarHusa HaA
TPAHHIIC
MgMg™", ecm

Cyg =0,01
Moms/n

~2.38B

ITpaBumpHOTO
OTBETA HET

~232B

~244B

~45B

Bsioepute
MPaBUJIbHOS
VTBEPKICHUC
OTHOCHTEIILHO
TaITbBAHUIECK
Oro 3JEMEHTa

CulCu(NO5), |
Cu(NO3)2|Cu

0,001 Moms/a
0,01 Moms/n

Cu-3eKTpon B
0,01 M
pacteope Cu
(NO3), 3apsa-

JKACTCSI
HOJIOKUTCIHH
0 oT-
HOCHTCJIBHO
pactBopa

Cu-371eKTpPOa B
0,001 M
pactBope
3apsDKEH TOJI0-
JKUTCTLHO
OTHOCHTCIIEHO
apyroro Cu—
3EKTPOIA

Konuenrpan
A KATHOHOB
Cut* y
aHoga
YMCHBIIIACTC
S TIPH
paboTe
3JEMEHTa

ITpaBumbHOTO
OTBETA HET

Cus001M
pacTBope

Cu(NO3), — xaTox

10

Kaxoit
TPOIIECC
IPOUCXOIUT
mpu padoTe
TATBBAHAYCCK
OTO 3JICMCHTA,
COCTaBJICHHOT
0 m
TOJTY37ICMCHTO
B:

Co|CoCl, u
MgMgCl,?

Ha anone:

Mg-2e=

Mg

11

Ha xatone:

Mg*" + 28 = Mg’

12

B snemente:

Mg+ Co*" =
Mg*" + Co

13

Ha xarone:

Co* +2&8=Co

14

Ha anone:

2CI - 28 = C12

15

Kakas u3
MPHUBEIEHHBIX
CXEM
MPABUIILHO
OTPpaKACT
MEXAHU3M

Sn|MSO1HE
SO4[Pt, H,

[§

«—

Sn|SnSO4|[H,SO
4|Pt7 H2

[§

>

Sn|SnSO,4|[H,SO,]
Pt. H,

(S
«—

Sn|SnSO,4|[H,SO4|
Pt H,




padoTsI
rajJbBaHH-
YECKOTO
JNICMCHTA:

ucmnu

SH|SHSO4||H2
SO, |Pt. Ha?

SO,*

16

SO,*

17

ITpaBumbHOT
0 OTBETA HET

18

SO,*

19

SO,*

20

DJ1C anemeHTa

Zn|ZnCl,|INiC
1,|Ni
YMEHBIIHUTIACE.
VYxkaxkure, 1mo
KaKHuM
MPUYIHHAM 3TO
MOTJIO
mpom3oiTh?

IIpu
YMEHBIICHHH
KOHICHTPAIHH
KATHOHOB Zn°~

21

EN12+\Ni cTaa
MCHEC
OTPHLIATECIb HBIM

22

IIpu
YMEHBIICHH
H
KOHIICHTPAI[
HH KaTHOHOB
N 12+

23

Ezy" zoCTan Gomee
IO JIOKUTCJIbHBIM

24

ITo yka3zaHHBIM
TMPUIHHAM
ymenbiieHne 3/C
HEBO3MOKHO

25

Bapunanr 4

Yxaxxure
BEITHYHHY
37EKTPO-
JTHOTO
NOTCHINATA
Xpoma HA
rpaHuIe
Cr|Cr*', ecim

Ceot = 001
Mons/n

-097B

-098B

-129B

-291B

ITpaBuasHOT
0 OTBETA HET

Bsibepute
MPaBUJIbHOS
yT-
BEPIKICHHC
OTHOCHUTEJIbH
0
TaIbBAHUIECK
Oro 3JEMEHTa

AlJAL(SO.);|
|H>SO,|Cu,
H,

Cu -
OTPHUIIATCIILHO

3apKEHHBIN
3IEKTPOA
OTHOCHTCJIEHO
Al-3nexrpona

6

Cu — xaron

Al —anonm,

Cu -
OKHCIIICTC
S TpH pa-
oote
9JICMCHTA

Konuenrparg
56 HOHOB
A13+
yOBIBaCT
mpu pado-te
3JIEMEHTA

10

Kaxoit
TPOIIECC
IPOUCXOIUT
mpu  padore
rambBAHHYCCK
oro

Ha amone:

B »nemente:

Ha xatone:

Pb*" + 28 =

KoHuentp
anus
AHHOHOB

Ha xarone:

2H,0+2&=




3ICMCHTA, Fe — 26 =Fe™" Pb*" + Fe = Fe*' + Pb’ Pb’ NO;~ vy | H,+20H
COCTABJICHHOT 3JCKTPOIO
0 u3 B COX-
TOTY3JICMCHT panseTca
OB . MOCTOSTHH
11 12 13 | o 15
Pb[Pb(NO3),
H
F6|F6(NO3)2?
14
Kaxkas 3 e e € €
MPUBEIEHHBIX €
CXEM — +— — - >
—
MPABHUIILHO
oTpaNACT Al|AI(NO3);]| Al|AI(NO;);||AgNO;|Ag AIJAI(NO;);| AIJAI(NO,),
AgNO;|A AgNO;|A AlJAI(N AgNO;|A
MCXA-HEM gNOs|Ag - gNO;|Ag |AIINO | [|AgNO;|Ag
padoTHl meTH 3)3/lAgNO
- slAg
raJbBaHU- NO;
YECKOTO AP NO;~
IIEMCHTA: )
AP NO. >| «
AIJAINOS)5| 17
AgNO;|Ag ? 16 20
18 19
Brioepure
MPABUILHOC
yTBep- 24C OAC  yBeIMUMBACTCS — MPH DAC 3JIC
JKICHHE YMCHBIIACTCSA YMCHBIICHHHA KOHIOCHTPALIUHA YBCIMUB YBCIMIUBAC
ecu Ep.'p. | xarmomos Mg BAC=E’se™ " | acresmpn | Tes mpu
OTHOCHUTEJILH Fe [Fe BO_ 2+ p mp
0 SIC craHer Oornee g~ & Fe [Fe YMCHBIICH | YBCIMYCHHH
rajgpBaHuyeck | OTPHUATCIIBHBL 17171 NOTEHIHANIA
oro M 2 KOHIICHTD | Mg
IEMCHTA: aluH 3NEKTPOA
KATHOHOB
MgMgClL|[F 23 | Fe*
eCl,[Fe? 21
- 25
24
Bapuanr 5
Ykaxure
BCIIMYHMHY
3NEKTPOIHOT IIpaBuabHOTO -1,79B -187B -191B -1,73 B
0 OTBCTA HCT
MOTCHIUATA
HA TPaHUIC
Be|Be™", 2
ec 3 4 5
1
Cg.> = 0,01




Moas/n

Bribepure
HETIPABHJIbH
oe
VTBEP)KACHA
e
OTHOCHTE b
HO
raJbBaHIICC
KOTO
JJIEMEHTA

Zn|ZnCl,[Ni
CL,|Ni

Zn-31eKTPOa
3aPOKEH
NOJIOKHTETBHO
OTHOCHTCIIBHO
pacTeopa

HenpasuabHbIx
YTBEPKICHUN
HET

Zn — aHox

Ni-anekrpon
3aPOKCH

JOKUTEITLHO
OTHOCHTCIIBHO
ZN-31eKTPoaa

mo-

Ni — karon

10

Kaxkoit
TPOLECC
IPOUCXOIUT
mpu pabote
TAJIbBAHHUYICC
KOro
JJICMCHTA

Co|CoSO||
H,S0,[Pt,
H,?

Ha anone:

Co’-28=Co*"

11

Ha xatone:

2H2O + 2é = H2
+20H

12

Ha anone:

Pt-2&=Pt*

13

Ha xatone:

2H'+26=H,

14

Ha xarone:

Pt** + 28 =Pt

15

Kakas u3
MPHUBEAEHHBI
X CXeM
TPABUIIBHO
OTpaXkaet
MEXAHHU3M
padoTHI
nenu
rajabBa-
HUYECKOTO
3JICMECHTA:

MgMg(NO;
)2/|Cu(NO3)
,|Cu?

[§

—

MgMg(NO3),||
Cu(NO3);|Cu

—_—
NO;~

16

[§

«—

MgMg(NO3),||
Cu(NO3);|Cu

—

NO;~

17

[§

—

MgMg(NO3)||Cu(
NO3)2|C11

«—

NO;

18

[§

«—

MgMg(NO3),||
Cu(NO3);|Cu

«—

2+
Cu

19

[§

—

MgMg(NO5),||Cu(NO

3)2/Cu

Mg

20

Or kakoro
(dakxTopa He
3aBUCHT
3JC
raJbBAHAYCC
KOTO

OT noTcHIHAIA

0
EoHm,pt

Or
MOJIAPU3ALAH

Ot moTeHIHAIA

E'pe

OT npHUCy TCTBHA
JETIONIAPA3ATOPO

B

OT KOHIIEHTPALMU

HOHOB




QJCMCHTA.!

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

21

Karoaa

22

23

24

Z n2+

25

Bapuanr 6

VYkaxute
BCIIMYHMHY
JNEKT-
POIHOTO
MOTEHIUATIA
LIUPKOHUS HA
TPaHHIE
Zr|Zr", ecm
C,,"=0,0001
Moas/n

~1,59B

~1,32B

~164B

~181B

~558 B

IIppy  kaxoMm
YCIOBHH Tajlb-
BAHUYCCKHU
3JEMEHT  HE

BO3HHKAET?

OuHAKOBEIE
3TICKTPOIBI
HAXO0ATCA B
pacTBopax
CBOHX COJICH
pa3HOU KOH-
LICHTPAIHH

O0a metama
HAXO0ATCA B
OTHOM
ANEKTPOITUTE

PasHbI
TMOTCHITHAJIBI
3JCKT-POJIOB

0O0a >aeKTpoaa
— ME-TaJIIbl,
CTOSAIIME B PALY
HATPOKCHHA
MOCJIe BOJO-
poaa

OrcyrcTBYET
KOHTAKT PAac-TBOPOB
JNCKTPOUTOB

10

Kaxoit
TIPOIIECC
HMEET MECTO
mpu  paboTe
TaJIbBAHH-
YECKOTO
JNICMCHTA,
COCTaB-
JCHHOTO W3
MOy 3JICMEHTO
B

ZII|ZII(NO3)2H
ALJAI(NO )37

Zn-31EKTPOT
3apsDKACTCA
TOJIOKUTETIHHO
OTHOCHTENb-HO
Al - amexrpoaa

11

Ha anone:

Zn-28=7Zn>"

12

Haxkatone:

2H20 + 28 :H2 +

20H

13

Hu oqun 3
YKA3aHHBIX

14

Macca xkaroma HE
H3MCHA-CTCA B
mporiecce  padoThI
3JICMCHTA

15

Kakas
NPpHUBEAEHHBIX
CXEM
MPABUIILHO

u3

¢ >

AIAI(NO5)5||A
gNO;|Ag

«—

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

[
>

AI|AI(NO;);||Ag
NOs|Ag

-
>

AIJAI(NO5)5||A
gNO;|Ag

>

AlAI(NO;);||AgNO
3|Ag




OTpaykaeT
MCXAHHU3M
padoTHl  1CTIH
TAJIbBAHHYCCK
OT0 3JIEMCHTA!

Al|AI(NO3)s|
AgNOs|Ag

NO;~

16

A13+

NO;~

18

Ag'

19

Ag'

20

K KaKkoMy
H3MCHCHHIO B
TAJIbBAHHYICCK
OM 3JICMEHTE:

Cd|CdSO,||Cu
SO4|Cu

MPUBOIHUT
3aMeHA
ANCKTPOIHTA
CuSO, HA
H,SO,

H3mennTCsa
QHOJHBIM TPO-
mecc

21

YMEHBIIHTCS
2 J1C anemenTa

Yeemauntca D/1C

QJCMCHTA

23

DJ1C anemeHTa
HC U3MCHUTCA

24

TToreHumam kaToaa
YMEHBIIACTCA

25

Bapuanr 7

VYxkaxure
BCJIMYHMHY
JNEKT-
POIHOTO
MOTEHIUATIA
HA  TPaHHIEC
Co|Co™", ecm
Ceo®t = 0,01
Mom/1

+028B

~028B

~0,39B

~034B

~2.28B

Bsioepute
NPaBUIbHOS
yT-
BEPIKICHHC
OTHOCHUTEJIbH
0
TaIbBAaHUIECK
Oro 3JEMEHTa

Cu|Cu(NO3)2 |
|AgNOs|Ag

Cu-
3ICKTPOS
3apSKEH

oT-
pHLATEILHO
OTHOCHTETh
HO PacTBOpa
Cu(NO3).

Cu — xaron

Ag—aHong

Bce
YTBCPKICHUSA
HEMPABHIILHBI

Cu-3nekTpon
3apsUKeH
OTPHULATEIEHO
OTHOCH-TEIIBHO ~ Ag-
3MEKTPOaA

10

Kaxkoit
TPOLIECC




IPOUCXOIUT
mpu  padore
raabBaHU-
YECKOTO
JIEMEHTA

MgMgSO.|
HQSO4|CH,
H,

Ha anonme:

Cu-2¢e=
Cu2+

11

Ha anone:

Mg’ - 28 = Mg*"

12

Ha xarone:

2H +2e=H,

13

B snemente:

Mg + Cuv*" = Cu’
+ Mg

14

Ha xarone:

Cu*" +28=Cu’°

15

Kakas u3
MPHUBEIEHHBIX
CXeM
TPABHJIBHO
OTPAKAET
MEXAHU3M
padoTHl meTH
ra-
JIBBAHUYECKOT
0 DJIEMCHTA:

Zn|ZnSO,||Cu
SO,|Cu ?

Zn|ZnSO,4||C
uS0y4|Cu

—_—

Zn|ZnSQO,4||CuSO
4 |Cu

-
»

Z n2+

16

A

2-
Cu™*

17

[§

«—

Zn|ZnSO,||CuSO
4|Cu

«—

SO,*

18

[§

«—

Zn|ZnSQO 4||CuSO
4 |Cu

«—

SO,*

19

Zn|ZnSO,[|CuS0,|C

u

«—

S0.*

20

Bsioepure
TIPABUIIBHOC
yT-
BEPIKICHHC
OTHOCHUTEJIbH
0 2]C
TaIbBAaHUIECK
oro Jne-
MECHTA!

F6|F6(NO3)2||
AgNOs|Ag

AC
VMCHBIIACTC
s npu
VBEIIHUCHUN
KOHICHTPAL
WU KATHOHOB
Fo?*

21

3Z[C = EOFe * [Fe

0+
_EAg |Ag

22

DJIC He 3aBHCHT
oT KOH-
LICHTPAIUH
karnoHoB Fe*"

23

24C
YMCHBIIACTCSA B
pe3yabTaTe
YMCHBIICHHUA IMO-
TCHIMAIA
Ag-3neKTpoaa

24

SAC= EOAg+\Ag -

0 2+
E Fe |Fe

25

Bapunanr 8

Yxaxkure
BCITHYHHY
37IEKTPOTHOTO
MOTCHINATIA
Xpoma
rpaHmIe
Cr|Cr”', ecim

HA

Ce, ' =0,001

ITpaBuasHOT
0 OTBETA HET

~080B

~091B

~068B

~074B




Mo/ 1 2 3 4
Brioepute Ag- Cu-anexrpon
MPaBUJILHOE YT- ANCKTPO 3aPOKCH
BEPIKIECHAE Cu—xaton | sapmien mo- | BCE YTBEPHACHUA | orpimatembHo Ag— aHon
OTHOCHTEJILHO noskuTepHo | HCTPABHIBHEL OTHOCHTEJIBHO
TaJIbBAHHYECKOT OTHOCHUTEITh Ag-3nekTpoaa
0 DJICMCHTA HO pacTBopa
8
Cu|/Cu(NO3),||A 6
gNO;|Ag ?
7
Kaxkoit mpouecc
IPOUCXOIUT
pu pabote Ha anone: YMCHBIICHH Bamemenre: Ha xaTone: Ha anonme:
e
TaJbBAHHYECKO- .
2CI -2 = | wommentpa- | Fe+Ni©"=Fe’ + | Fe*' +2e=Fe Fe - 2¢ =Fe**
0  DIEMEHTA, a1 HCHTD. Ni
i
COCTABJICHHOTO 2 piag
w KATHOHOB
F 62+
MOJIY3JICMCHTOB
Fe|FeCl, H 14
NiNiCl, ? 11 13
12
¢ ¢ ¢ (< ¢
— — —
Kaxas u3 «—— —_—
MPUBEIEHHBIX
cXeM Co|CoSO4|| Co|CoSQOy|| | Co|CoSO4|H2S04| | Co|CoSO,4|H,S | Co|CoSO,|[H,SO,Pt,
TPaBHIbHO H,SO4|Pt, H,SO4Pt, Pt, H, O,[Pt, H, H,
OTPaXKACT H, —t
—_— —_—
MEXaHU3M < +—
padoTel  1CTIH Co? SO,> H
TaTbBAHHYECKOT S0,> H
0 DJICMCHTA!
Co|CoSO,4|[H,S 18 19
O4Pt, Hy? 16 17
Bsioepure
MPaBUJILHOE YT-
BEpIKIICHHE SAC OJC ymenpmactcs | SAC
OTHOCHTCIILHO YBEIMIMBAC IPH YMCHBIICHHH | YMCHBINACTCA
JC = BIAC=E'\* i -
3JC TCA IPU o KOHLCHTPALHH IIPH YBEIUYCHHH o
rampBaHHueckor | YBCIMUCHUU E gi ﬁi + katuonos Cu’ KOHLICHTPALH U E'cu™ icu
0 FTIEMCHTA" Exi’ E'cu™ icu kaTHoHOB Ni*"

Ni[NiSO,||CuS




0.Cu

21

22

23

24

25

Bapunanr 9

VYxkaxxure
BETUIHHY
JJICKT-
POIHOTO
MOTCHIINATIA
Map-

raHua Ha
rPaHUIE
MnMn?",
ecmm

Cun2t =0.,001
Mons/n

~135B

~1.27B

ITpaBumpHOTO
OTBETA HET

~4,18B

~101B

Bsioepute
MPaBUJIbHOS
yT-
BEPIKICHHC
OTHOCHUTEJIbH
0
TaIbBAaHUIECK
Oro 3JEMEHTa

SnSn(NO3), ||
AgNOs|Ag

IIpu  pabote
37€MEHTA yBe-
JTHYHBACTCA

KOHIICHTPAIHS
KATHOHOB Sn°"

Sn — karox

Ag-3neKTpon
3apsUKCH
OTPHLATETIHEHO
OTHOCHTEJIEHO
pacTeopa

AgNO3

Ag—aHong

Sn-amexTpon
3apsHKEH
OTPHLATCIEHO
OTHOCHTCIIEHO
pacTtsopa

Sn(NOs),

10

Kaxkoit
TPOIIECC
IPOUCXOIUT
mpu padoTe
TATBBAHAYCCK
0TO 3JICMCHTA

Ni[NiSO,4|[H,
SO,|Cu, H,

Ha anone:

Cu-28=Cu*

11

Ha xarone:

Cu*" +28=Cu’°

12

Ha anonme:

Ni-2&=Ni*"

13

B »nemente:

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

14

B snemente:

Ni + Cu?" = Ni¥

+Cu

15

Kakas u3
MPHUBEIEHHBIX
CXEM
MPABUIILHO
OTPAKACT
MEXAHU3M

MnMnSO,||C
dsO,|cd

—

MnMnSO,||CdS

0.Cd

—

MnMnSO,||C
dsO,|Cd

[§

44—

MnMnSO,||C
dsSO,4|Cd

«—

[§

«—

Mn|MnSO,||CdS

0.]Cd




PpadoTHI eI
rambBaHUYCCK
oro

JJICMEHTA;

Mn[MnSO.|
CdSO,|Cd?

M n2+

16

SO.*

17

C d2+

SO,*

19

18

SO.,*

20

B snekrposut
H,SO,

QJCMCHTA

MgMgSO,||
HZSO4 |Ag>
H,

BBCJIH HOHBI
MIIO47.

K yemy 3to
mpuBeaT?

YMCEHBIIUTCS
2C
JJICMCHTA

21

2C He
HU3MCHHUTCS

22

TToreruman
Oosece

M

Katoaa CTaHCT

OTPHLIATEIbHBI

CKopocThb
KATOIHOTO
mporecca
YMCHBIIUTCSA

23 24

VYMEHBIIHTCS
TIOJIIPH3ALHA
KaToaa

25

Bapuanr 10

Ykaxure
BEITHYHHY
37IEKTPOTHOTO
MOTCHIINATA 0JT0BA
HA TPAHHIIE
Sn|Sn**, ecu

Cs,>=0,01
Moas/n

- 0,199B

~0,14B

IIpaBumbHOTO

OTBCTA HCT

-0,08 B

-0,21B

Bribepute
MPaBUIbHOS
VTBEPKACHHC
OTHOCHTEIIEHO
TaJIbBAHMYCCKOTO
JJIEMEHTA

Zn|Zn(NO3),|[Ni(
NO;)>[Ni

Zn— a"ona

Ni-amekTpoa
3apSOKEH  OTpH-
LATEIBHO
OTHOCHUTEIBHO
Zn-37eKTpoaa

Ni — karon

Zn-31EKTPOT
3apsLKEH
SKUTETBHO
OTHOCHTEBHO pac-
TBOPA

moJio-

Bce yrBepixacHuA
TIPABUIIBHbI

10

Kaxoii u3
TMPOLECCOB HE MPO-
HMCXOJUT IIPH
paboTe ramsBa-

B
aHoma

o0mactu

Cu-3nekTpon

3apPsUKACTCS

Ha anone:

Bce yxazanube
HMCIOT MECTO




HHUYECKOTO Ha xatoge: |yBenmuuBAaeTCA |OTPHLATEIBH Al-3e=Ar"
JNICMEHTA, COCTAB- e KOHLICHTpAWHs |0 OTHOCH-
JICHHOTO U3 Cu™ +28 = |garnonos AI* | TemsHoro
HOIyJIEMEHTOB Cu pacTBopa 15
Cu(Cl,
Cu|CuCl; u 1
AlJAICI;? 12
11
13
€ € € € €
— —
Kakas | — > ¢
MPUBEIEHHBIX
CXeM  TPABHIBHO MgMgCl,||S | MgMgCl,||SnC | MgMgC1,||S | MgMgCl,||SnCl,|S | MgMgCl,||SnCl,|S
OTpaKAET  Mexa- nCl,|Sn 1,|Sn nCl,|Sn n n
HHU3M pabOThI LETH
TAJIbBAHHYICCKOTO
JeMeRTA: Mg | *om [ Sn** cr
Mg[MgCl, ||SnCl, |
Sn? 16 19
17 18 20
Kakoe 21C 21C
VTBEPIKICHHC 3ICMCHTA . 37eMEHTa DIAC=E’ - . .
NPaBHILHO EZI;P;%H;;O;I 32:][5% - EMn2+/Mn BO3PACTaeT 2H/H,,Cu IAC= ECu2+ cu E
OTHOCHTCJIBHO HepHeTa N npu
OJC anemeHTa P . BBCJICHHH B _E°
Cu™/Cu H,SO, nouos ML
MII|MIISO4||H2 SO Cr,O 2 o o
1 22| L1205 24 M2/ Mn
4|Cu, Hy? 25
23
Bapuant 11
Yxaxkure
BEITUIUHY
JNEKTPOIHOTO
OTCHOHATA Ha
fp;HZE: o 0378 ~011B ~023B ~0.46B TIpaBMIBHOTO
Ni[N?*, ecm OTBECTA HET
2+ _
Cyi™" = 0,0001 | ) 3 A
Moms/n
Brioepure
MPABHIIBHOC
YTBEPIKICHAE Cu - oxucsteTcs Konnenrpamus | Cu -
oTHOCHTCNBHO | TIPH padote karuonos Al’" | orpuuaresnsmo




raJbBaHHU-
YCCKOI0O
QJCMCHTA

AllAL(SO4)s|H
QSO4|C11, H2

QJCMCHTA

Cu — xarox

yOBIBacT
paboTe
3EMEHTA

npu

3apKEHHBIN
3IEKTPOA

Al — anon

10

Kaxkoit mpouecc
OCYIIECTBIIICT-
¢4 mpH padboTe
TaIbBAHUIECKO-
TO 3JICMCHTA,
COCTABJICHHOTO
u3
MOJIY3JIEMEHTOB

Sn|SnCl, u
AlAICI; ?

Ha anonme:

2CI -2e = C12

11

Ha xarone:

AP+ 36 = Al

12

Ha anone:

Sn—-2&=Sn”"

13

Ha xarone:

Sn®"+2&=Sn

14

Haxatone:

2H20 +28 :H2 +

20H

15

Kaxaa H3
NPUBEIEHHBIX
cXeM
NPaBUIIBHO
OTPAKACT MeXa-
HU3M  paloThI
LENH rajlbBaHU-
YECKOIo
DJIEMEHTA:

Ni[NiSO,||CuS
04/Cu?

—

Ni[NiSO,||CuSO
4|Cu

SO,

16

e

Ni[NiSO,||CuS
0,/Cu

S0
17

A

Ni[NiSO,||CuS
0,/Cu

50427

18

A

Ni[NiSO,||CuSO
4|Cu

Ccu’

19

—_

Ni[NiSO,[|CuSO,|

Cu
+—
Cu2+

20

Kakoe
YTBEPKIACHHUC
MPABHUIILHO
OTHOCHTCJIHHO
2J1C anemeHTa

ZH|ZHSO4||HQS
O4|Cu, HQ?

DJ1C 3aBucur ot
2+
EZn /Zn

21

3Z[C:E0Zn2+/Zn

0 +
—Eon /Ho cy

22

2JC 3aBucHT
oT KOH-
LICHTPAIUH

karnoros Cu”"

23

3Z[C = EO Cu2+/Cu

0 2+
_EZn /Zn

24

2JIC 3aBUCHT OT
KOHIIEHTPALHH
uonos H'

25

Bapuanr 12

Yxkaxxure
BEIUYHMHY
JJICKT-
POIHOTO
MOTCHIINATIA

-0,76 B

-0,93B

-0,85B

ITpaBumbHOTO

-0,67B




HA  TPAHHIC
Zn|Zn**, ecm

C,,2"=0,001
Mo/

OTBCTA HCT

Bsioepure
MPaBUIIBbHOS
yT-
BEPIKICHHC
OTHOCHUTEJIbH
0
TaITbBAHUIECK
Oro 3JEMEHTa

Sn| SH(NO3)2 ||
AgNOs|Ag

IIpu  pabote
JMCMEHTA
YMEHBINACTCS
KOHIICHTPA-
st AgNO;

Ag—aHong

Sn-3nekTpoa
3apspKEH TO-
JO>KUTETIHHO
OTHOCHTENEHO Ag-
3MEKTPOaA

Sn — karox

Sn-3mexTpon
3apKCH
TOJIOKHTCTIEHO
OTHOCH-TCITLHO
JNEKTPOTHTA

Sn(NO3)

10

Kaxkoit
TPOIIECC
IPOUCXOIUT
mpu padoTe
TATBBAHAYCCK
0-T0
3JICMCHTA,
COCTaBJICHHO-
TO U3
TOJTY3JICMCHT
0B

MgMgCl, u
Co|Co(Cl, ?

Ha anoze:

Mg-2¢e=

Mg**

11

B snemente:

Co +Mg*" =Mg" +

C02+

12

Ha xatone:

Co* +28=Co

13

B »nemente:

Mg + Co*" =
Mg** + Co

14

Ha anone:

2ClI -2¢ = C12

15

Kakas u3
MPHUBEIEHHBIX
CXeM
MPABUIILHO
OTPAKACT
MEXaHU3M
padoTsI
TraJIbBAHHYECK
oro

3JICMCHTA:

Zn|ZnSO,4|[H,
SO4|C11, HQ?

Zn|ZnSO,4|[H,
SO,|Cu, H,

SO’

4

16

Zn|ZnSO4|[H,S04]

Cu, H,

u

17

Zn|ZnSO4|H,S04]
Cu, H,

18

—

Zn|ZnSO,4|[H,
SO,|Cu, H,

44—

S0.*

19

—_—

Zn|ZnSO.|H,SO
4|Cu, H,

S0.*

20

Kaxoe

YTBEP KICHUE
TPaBUJIBHO
OTHOCHUTCIIbH

0 2]C

AC =

0 2+
EFe Fe —

SAC
YBEIHYUBACTCA
pu

YBEIHYCHUH

IAC= EONi2+/I\Ti -

0 2+
EFe /Fe

2]C HE
3aBHCHT oT
KOHLCHTPAINH

2]C
YBGJ'II/I‘{I/IB&IGTC}I
IPH CMELICHUU
notcHImana Fe-
3J7ICKTPOaA B




QJICMCHTA!

Fe|FeSO,||Ni
SO ,Ni?

T
E'ni™ i

21

KOHICHTPAIIHH
katuonos Fe?™

22

23

KaTHOHOB Ni>™

24

CTOPOHY
IO JIOKUTCIABHBIX
3HAYCHHH

25

Bapuanr 13

Vxaxxure
BCITHIMHY
JJEKTPOIHOTO
IMOTCHIMAIA
KaJa-MHUA
TpaHUIE
cd|cd™,
Ceq™™=0,01
Moas/n

HA

cClIn

-034B

-0,52B

~04B

ITpaBumpHOTO
OTBETA HET

-0,46 B

Bribepute
MPaBHJIbHOE YT-
BEPKICHHUC
OTHOCHTEIIEHO
TaJIbBAHIMYICCKO
0 3JEMEHTa

Ag|AgNOs||Ag
NO;|Ag

0,01 Moar/n
0,1 Monb/n

Japan Ag -
3NMCKTPOAA B

0,01 M pactBope
Ag}“)3
pHLIATEICH

oT-

OTHOCHTEIIEHO
pacteopa

Ags0,01 M
pacTBope AgNO;
— aHox

IIpaBunbHBIX
YTBEPKICHUI HET

[Tpu padote
3EMEHTA
KOHICHTPALHS
KaTHOHOB Ag' 'y
KaToJa yBEIMYUBA-

CTCA

Ags0,1M
pacTBope
AgNO; — xaton

10

Kaxoit mpouecc
ocCyImecT-
BISICTCSL  TPH
padoTe  ramb-
BAHMYECCKOTO
3EMEHTA

Co|CoSO,|H,S
O.|Ag, H,?

Ha anozme:

Co-28=Co*"

11

B »nemente:

Co’+Ag = Ag’+
C02+

12

Ha anonme:

Ag-c=Ag’

13

Ha xarone:

Co* +2&8=Co

14

Ha xatone:

2H"+28=H,

15

Kakas H3
NPUBEIEHHBIX
CXeM
NPABHIILHO

I

Cu|(GSOH:S

O4|Ag. H,

B

Cu|CuSO,4|[H,S80,]
Ag: H2

(S

Cu|CuSO4|[H, S0,
Ag: H2

B

CulCuSO,[[H,S0|
Ag: H2

[§

—

Cu|CuSO4||H-S
0O4Ag, H,




OTpaykaeT
MCXAHHU3M
padoTHI TamEBa-
HHYCCKOTO
JJICMEHTA:

Cu|CuSO,4|H,S
04|Ag, Hy?

Ag'

v

SO.*

16 17

A

SO,*

18

19

2-
Cu™*

20

Ot kaxoro
(haxTopa He
3asucut D JAC
TATBBAHIYCCKO
TO 3JICMCHTA.

ZH|ZHSO4||HQS
O4|Cu, H2?

Ot noTeHIHAaIA

4
Eon '/ Ho pt

Ot mosspu3anuu
Cu-3nekrpoaa

22

21

OT KOHLEHTpAIUH
kaTHOHOB H'

23

OT KOHIEHTPALUH

KATHOHOB Zn°"

24

Ot noreHnHana
2+ 0
E Cu /Cu

25

Mpumeyanne: NpaBHIILHBIE 0TBETHI YKA3aHBI B CKOOKAX.

5. T 6. Tema «IJEKTPOIH3»

Bapnant 1

TecToBbIi BOMPOC

POLIECC
JNCKTPOIH3E

(37IEKTPOaBL
yToIbHER) (3)

VYEKaKHTE BO3MOSKHBIH
npu

VKA3aHHBIX PAaCTBOPOB

Mg*" + 28 =Mg

HA Karoac:

28 =
S,05%

HA aHOAC:

280,74 -

Hu oqun u3
YKa3aHHBIX

MPOLECCOB

HCBO3MOXKCH

H,S0,

HAKaToac:
2H,0 +2¢
=H,+
20H

N32C03

Ha AHOAC:
20057 -

4 :2C02
+0,

Bribepure
MPaBHJIbHOS
VTBEPKICHIC
OTHOCHTEJIEHO
TCOPETHYECKOIO
HANPSKEHAS

npu
BOJHBIX
VKa3aHHbIX
(ycaoBus
HEIC) (6, 10)

pasnoskernst (B’ )
3MEKTPOIIH3E
PacTBOpoB

BEIICCTB
CTaHIapT-

E’ o = 1,476 B

NiBI'Q
NiSO,

0 —
E pasi. =E

L. AICI
i2/Ni  Bry/2Br -

ZO

0 —_ 0
E pasm— E

Al>(SO4)3

0
E pasi.

Al>(SO4)3

. —0 I
g0 C2CT padiT/L Py

H,0, pH=7

0
E pasm.

3aBHCHT OT
>

0,4

2H,O/H, + 20H"




6 7 10
9
8
YkaKuTe NPaBHIbHBIN
XOJ peuIcHu I Hcxoanbix
OHpe/I[eJ'IeHI/I}I MAaCChI JAHHBIX 107’190 5 1076’(9)0 5
Ag, BBIICTHBIIETOCSA m=>5-10 .60 [FeAOCTaTO | 510 .60
TIPHA 3JICKTPOHU3C YHO I = _
pacTsopa coiu peLICHAS |m = I
AgNO3, ecmu [ :SA, 96500
96500
T anesa =10 MuH. (15) 96500
11
14
12 13
15
Bribepure
HEMPABUILHOE ITepsbiv
Y TBEpAICHHE Katuon ¢ E’ = —|U3 U3 karnoHoB|BoccTanas |H3
OTHOCHTCIEHO 236 B wa|katmomo |[Cu’’, Ag' |IMBACTCH |kaTHoHOB
SMCKTPOMH3A  BOTHBIX|KATOME He|Ni*" u Cr''|Au’” H3 CMECH K* - g™,
KaTHOHOB 3+
PacTBOPOB BOCCTAHAB/MEA~ NICPBLIM | MOCHCAHAM | o " Al HU
IEKTPOIHTOB  (ycio-|STCA Ha Kartoje|soccra- Gompmmr |OFHH  HE
BUSL CTAHJAPTHbIC) BOCCTA-  [HABIMBACTCSA | gpcmmresr |BOCCTAHAB
HABJIHBACT |HOH Ag' BHBIMH JHBAETCA
(17,18) 16 cs HOH CBOWCTBaM |HA KATOME
cr' H
20
18 19
17
Kaxoit noH unmu
MOJICKYJIA IEPBBIM
OyACT OKHCIATHCA HA
aHOJIE TIPH _ _ _ .
P ClO; cl Br H,0 | S0,
3MEKTPOII3E BOJHOTO
pacrtsopa,
COJICPIKAIIIETO BCE
VKA3AHHBIC YACTHIIHI
(37EKTPOaBL
yroieHbC) 7 (21)
21 22 23 24 25

Ipumedanne: NpaBHIILHBIE 0TBETHI YKA3aHBI B CKOOKAX.
IMo/HBIH KOMILUICKT OICHOYHBLIX cpeacTB T 6 B kosmmuecTse 13 BapHAHTOB.




Bapnanr 1

pactBopa.

OH ™ anuoHOB

Hu oqun u3
VKa3aHHbIX
Kakoit mpouecc | MpoueccoB LiClO3 KCI1O, HCIO; FeCl,
BO3MOKCH mpH HCBO3MOXCHH
SMCKTpOMIE e HAQHOAE: HA aHOZC: HAKaToJe: HA KaToje:
Ka3aHHBIX 1 oAl oAl &= 2 1 7a = Fe'
Y ClO;, -28+ | 2C10, -2e=| 2H0+28=1 Fem+2e=Fe
PacTBOPOB H.O = H, +20H
,O0=
(o7mexTpoabl TIa- = (L0, +0
9 _
THHOBBIC) =ClO, + H' S
3
D) 4
Kaxoe
HATIPSDKCHAC
PA3IOKCHUS
TCOPETHYCCKH HE-
o0xoouMo AL
JJICKTPO 32 -0,126 B -1355B 1,229B 1,103 B 1,359 B
pactBopa
Pb(NO3)>
(ycnoBus
CTaHTAPTHBIC) 7
6 7 8 9 10
Bribepute ITpn 224 1(my.)
ABHJIbHOE  yT- | IPOITyCKAHUU BOAOPO/JA BBI-
P yT- | mporty Kommuectso CTISIOTCS. TIDH
BEPIKICHHE 1 Kn A p
Hs, 3aTpaTe AByX 11211
OTHOCHTEIIEHO 3IEKTPHUIECTB
BBIICTIMBINETOC | (hapamecs 2-I't
3MEKTPOIH3Aa a BbIJICIIS-
TP 1 q1u3 HQSO4,HpI/I JIEKTPUISCTB | VH, =
pacteopa H,SO,, [erca 11,2 n a mu, =
- TIPO-Iy CKAHUH 2
CTIOBUSA
o 2 96500 K Gob-
CTAHIAPT-HBIC
aumap ) IIe, YeM U3 F
CH;COOH Toit
11]|xe
13
KOHLICHTPALIMHA F
14
12
15
W3 kaTHOHOB TTopsaok
C BOCCTAaHOBJICHUA
Bribepute noreHumanam (M3 karuownos | [Ipu W3 KaTHOHOB | KATHOHOB HE
npasumseoe  y1-|H-0.277Bu |Fe’* w  Fe’"|BoccramoBnen |Mn®" um Ni*" |3aBHCHT OT HX
BEPIKICHHC -0.25B TICPBBIM HH U3 BOJbI | MEPBBIM KOHUCHTPALHH IpH
TICPBBIM _ VCJIOBHH, 4TO
OTHOCHUTEIBHO BoccTaHasiuBae | (pH=7) B | BOCCTAHABJIUB
BOCCTAHABJIHB 3+ Mt TOTCHITHAITBI
MPOLECCOB a-etcq momc | 761 HOH Fe MPUKATOHOM | aercst Mn crctem Me | Me™
BOCCTAHOBJIICHUA | oTeHIMATOM MPOCTPAHCTBC PasTIMIArOTCA
Ha Karoge 1mpu|-0,25B BO3pacract 20
3EKTPOIIH3E 16 KOHLICHTPALUS




17 19
18
Bribepure IlepebIM W3 aByx Ilpu W3 pacteopa, | [Ipu anekTpoause
HEMPABHJILHOC OKHCIIACTCA AHHOHOB JIEKTPOJIM3E | COAEPIKAIIETO
YTBEPIKICHHAE aHHUOH, TEPBBIM pacTeopa nous! I u CI™, | PACTEOPA LHCTIOMH
SBJIAFOIHANC A
OTHOCUTETLHO okucmaeTcss | NaszPOy B | IEPBBIM OKHUC- .
MCHEE N B QHOIHOM 00IacTH
AHO/THOTO axTuBEen | AHHOH C MCHEC | AHOTHOMH JSIeTCSL AaHWOH
HPOLECCA IPH | gxucauTenem | MONOKUTEIBHBI | 001acTH cr cpena MenouHas
3EKTPOIH3E. M IIOTECHIHAJOM | YBEITHIHBACTC
S KHCIIOTHOCTH
cpeapl
21
20 22
24
25
23
Bapunanr 2
Kaxkoit mpouecc
BO3MOKEH IPH MnCl, CrCl, H;PO, MnCl, K;MnO,
JNEKTPOIH3E
YKa3aHHbIX HAKaToze: HA KaToje: HAKaToJe: HA KaToje: HAAHOJE:
pacTBOpoB o "
(371€KTPO-bL 2H,0 + 28 Ct+ 28 = 2H,O0+28 | Mn""+28 | 2H,O-4g=4H
YTOJBbHEIE)? =H, +20H" cr =H,+20H" = Mn’ +0,
1 D) 3 4 5
Bsibepute
MPaBIIIBHOE  yT-
EO EO _ EO EO _
BepmeHHe pasi. pasiL. o pasiL.
OTHOCHTETHHO 3aBUCHT OT | — 0 E-
TEOPETHIECKOTO E b == Epuy =082 B
E 0,41B
HANPSDKECHUS
Pa3IOKESHUS E° B
(E”pasn) npu
JNEKTPOIHI3E
pacteopa RbOH
(ycnoBus . 10
CTaHIAPTHBIC
PTHBIC) 6 g
9




Yxkaxure 1
TMPaBUJIBHBIA  XOJ
peLCHIs e 96500 I= Hcxoansix 96500 1
ONPEACICHHS CHIIBI AAHHBIX
TOKA IIPOINIEIIIETO 1= — 60-10 HeJoC- 1=
MCPE3  pacTBOp | 1079 - TATORHO AL} 60 - 10 107.9 10 -
AgNO; . | 10 - 60 PemieHI 60
3EKTPOIIN3E, CCIH
T onsa 10 mwuH. 12
my, = 1Ir
14
11 15
13
Bribepure Karnonst W3 xaruonos | Ilpu Ouepesro UYem Gomsime E” B
HETPABUILHOS merannos ¢ | Hg,” m Hg®' | amexrpommse | oo | cucteme, Me |
YTBEPIKICHHE E’ MeHbIIe | mepBEIMH pactBopa TICHUS Me™, TEM
OTHOCHTCJIHHO — 0,41 B u3 | Boccramamu | RbOH B | KaTHOHOB | OBICTpee
SJICKTPOJIH3A pacTBopoB Ba-10TCA MPHUKATOJHO | 3aBUCHT OT | BOCCTAHABIHBACT
BOJHBIX PACTBOPOB | HE Hg,*" - | M ¢4 kaTHOH Me™"
JNEKTPOTUTOB BOCCTAHAB- | HOHBI npocrpancre | TOTCHIHAL
(ycnoBus JIUBAKOTCS e
CTaHIAPTHBIC) YBCIMYHBA- 20
eTcd
KOHICHTPALL
16 .
17 | w1 OH 19
18
Kaxon H3
VKA3aHHBIX
AHHOHOB HE OyneT
OKHCIIATECS HA r O SO.> NO,~ CN-
aHoze npH
JMEKTPOIM3E W3
BOJHOTO PacTeopa
(3mexTpoabt
YTOJBHEIC) 7
21 22 23 24 25
Bapunanr 3
Yxaxure NiCl, Ni(NO,), NiCl, NiCL, Ni(NO,),
BO3MOKHBIH
npomecc mpu | HA KaToze: HAKaToJe: HA aHOJE: HAAHOTE: HAAHOJE:
SICKTPOTHIIE Ni*' +2e = 2H,0+ 28 =H, 2CI -28=Cl, 0 s w2t NO,"-28
YKa3aHHBIX Ni° +20H Ni'-2&8=Ni" | , H,O =
pacTBOpoOB
(3MeKTPOabI =2H" +




HHKCJICBBIC)

NO5;~

Brioepure
MPaBUJIbHOS
VTBEPKICHHUC
OTHOCHTCJIbH
0
TCOPETHYEC-
KOTO
HANPSDKEHUS
PpasIosKEHUs
(Epasz)  TIDH
JNEKTPOIIU3E
BOJIHBIX
pacTBOpOB
YKA3aHHBIX
BEILECTB
(3mexTpoabt
YTOJBHBIE,
yCJIOBUA
CTaHIAPTHBIC

)

Pb(NO3)>

0 —
E pasm.—
1.359B

HNO;

—E°

2H,O/H,+OH"

Pb(NO3),

0
Pb*/Pb°

B = EC w0 RO
P E O HHTHO- T oNO, /N,0;

Pb(NO3),

—0

o pam HE
IBHCHT OT

4

0
O, +4H"/2H,0

E° oan NaN
05>

E" paan Pb(
NO;),

10

Ykaxure
TPaBUIbHBIN
X0 PEIICHUS
7
ONPEICACHUS
CHJIBI  TOKA,
mpo-
LIECAIIErO
uepes
pactsop
ZnS0O,, upu
3JCKTPOIH3E,
€cmM  Macca
Zn, BBIJIC-
JIUBIIETOCS
Ha JJIEKTpOJE
paBHa 2T,

= 20

T JI-3a

MHH.

11

96500 -2

—

20 - 60

12

20 - 60 - 32,68

13

I UcxomubIx
JAHHBIX HE-
JOCTATOYHO

14

96500 -2

32,68 -
20 - 60

15




Bsioepure ITepBrM ITepBrM Katmon Cu®" wme | U3 xarmomos | KaTmom
NpaBUILHOE | BOCCTAHABIM | BOCCTAHABIMBA- | BoccTa- Cv" m Cu' | merammac
yTBepaK/e- -BaeTCA CTCS KATHOH C HABIUBACTICA M3 | MEPBHIM
. 0o _
OobIeH E° = —
HHE KATHOH C .. | Bommoro pacteopa | BoCCTa-
6 OKHCJIIUTCIBPHOHN CuCl 291 B m3
2
OTHOCHTENBH | Gomee CIOCOB-HOCTBIO uCl, HaBJ'II/IB.';lfTC}I
0 IIpolEcca | oTpuaTens uoH Cu BOZIHBIX
BOC- HBIM 3HAYe- PacTBOpOB
CTAHOBICHHS | HHEM 17 HE
KATHOHOB W3 | TIOTCHIMAJNA BOCCTaHaB
PACTBO-POB 18 JMBa-€TCA
QJICKTPOJIUTO 19

20
B (ycmoBusa

16
CTaH-

JIapTHBIC)

Kaxoit u3
AHHOHOB
TIEPBBIM
OKHUCTIIETCA
HA aHOZC TIpH
JNEKTPOII3E
pac-TBopa,
coJep Karer
0 BCE
YKA3aHHBIE 21 22 23 24 25
HOHBI
OHOBPECMCHH
0 (31EKTPOABI
YTOJIBHBIC,
VCIOBHSA
CTaHIAPTHBIC

)?

s> SO5* MnO,* cr OH

Bapnanr 4

N212 SO3

VEKAKHATE maaHome: | 1M OZHMH H3 H,SO, Na,SO; HNO;
BO3MOSKHBIH YKA3aHHBIX
Tpouecc pu SO;* — 28+ | HCBO3MOKCH | Ha KaToze: HA AHOIC! HAKATOAC:
3ICKTPONIH3E H0= Cuitt+2e= | Cu'-28=Cu’ | 2H,O+
YKA3aHHBIX =g 0427 n 5 Cuo 2e=H, +
pacTBOpOB S 4 20H"

(31eKTpOaBI 3
MC/IHBIC) 1 5

Bsioepure
MPaBUIIBbHOS




VTBEPKICHUC
OTHOCHTEIILHO
TEOPETH-YECKOT0
HAIIPSDKCHUS
PpasIosKEHUs
(B pasn)
JNEKTPOIIU3E
pacTBOpOB
YKa3aHHBIX
BEIIECTB (YCIOBHA
CTaHJAPTHBIC)

npu

ZHSO4

0 —
E pasm — T
0.76 B

ZHSO4

Eopasn. ==
1,229 B

Eopasn.KZ SO4
<

<E’pesn Z0S

Eopasn. K2 SO4 =

= E’posn KOH

E’per Z0C
1,>

E’ pun Z0S
(O

10

Heobxoammo
OTIPEICIUTh
KOJIMYECTBO
3IEKTPUYECTBA,
KOTOpOC HAZO0
MPOIYCTUTH 1epe3
pacteop  CuSO.,
4TOOBl  TOJNYYHTH
10 r ME/IH.
Bsioepure
TIPABUIIBHY IO
popmyy
peIICHAS.

Hcxommbrx
JAHHBIX
HEJ0CTATOY
HO

11

10 - 96500

Q:—

12

160

13

10 - 96500

32

14

15

Bsioepute
MPABHIIBHOC
YTBEP/KACHUE
OTHOCHTEJBHO
37CKTPOIH3A
PACTBODOB,
COICPIKAIIAX
HECKOJIBKO
KAaTHOHOB
OJHOBPEMECHHO
(ycnoBus
CTaHJAPTHBIC)

"3
KATHUOHOB
Pb* u Ca®’
BOCCTAHABJIH
BaeTCA
TOJBKO HOH

Pb2+

16

Tocmeou
UM
BOCCTaHA
B -
JIHBACTCS
KATHOH
MCHEE
AKTHBHO
o
MeTaIa

17

M3 xatnoHOB
Cu" u Ag
MCPBBIM

[BOCCTAHABJIHB

ACTCA
Cu2+

HOH

18

Karnonst
AKTHBHBIX ME-
TAJIJI0B U3
BOJHBIX PacTBO-
poB HE
BOCCTAHABIIHBA
I0T-CS

19

Karnon
MeTallIa
C

E’=
- 027B
BOCCTaHAB
JIHBACTCS
moc-J1e
KATHOHA
METa1a C

E'=_
1,18 B

20

Kaxon AHUOH
Oyzxer TIEPBBIM
OKHCJITECH ~ TIPH
JMEKTPOIU3Ee W3
pactsopa,

COACPKAIICTO  BCC

Se0;*

OH"

Se*

CrO,”




VKA3aHHBIC  WOHBI
OJHOBPCMCHHO
(ycnoBus
CTAHIAPTHBIC,
JNEKTPOIBI
VTOJIBHBIC)?

21

22

23

24

25

Bapmuanr S

Vkaxure  Kakou
MPOLECC HE IMPOMC-
XOJUT mpH
3JCKTPOIU3E
YKa3aHHBIX
pacTBOpoOB
(ycnoBus
CTaHIAPTHBIC,
3ICKTPOIbI
LINHKOBBIC)

ZnBr,

HA aHOAC!

2Br - 2¢&
= BI‘2

ZHSO4
HAa aHOAC!:

Zn-28 =
Zn2+

H,S0,

HAAHOAC!:

2H20— 4t =

= 4H++02

H,S0,

HA Karoac:

Zn*' + 28 =Zn’

H,S0,

HAKATOAC:

2H' + 286
=H,

ITpu
Meau

MO Ty YCHUH
3IEKTPOIIH-
30M 3aMCHUITA
anekrpoaur CuCl,
Ha CuSO,. Kaxoe
YTBEPHKIACHHUC
MPABHUIILHO
OTHOCHTEJILHO
TEOPETU-YCCKOTO
HATPSDKCHUS
PABTIOXKCHASL
(Eopm_) (ycaoBus
CTAHIAPTHBIC,
AEKTPOIBI
VTOJIBHBIC)?

0
E pasm.
YBCIUIHUIT
0oCh

0
E pasi.
YMEHBIIUIIO
Chb

0
E"pan. HE
H3MCHHIIOCH

E’ o CTATO
PABHBIM

+034B

0
E pasi.
CTaj1o
paBHBIM

+157B

10

Heobxoammo
OTIPEICIUTH
KOJIMYEC-TBO
3IEKTPUYECTBA,
KOTOpOC HAZ0
MPOIYCTUTh 4epe3
pactBop  CoSO,,
4TOOBI  TOJYYHTH
20 rCo. Brioepu-te
MIPAaBUIIBHOC

20 - 96500

Q:

20 - 96500

Q:

29,5

>

11

135

12

Hcxomuerx
JAHHBIX HEJOC-
TATOIHO

13

14

20 - 96500
Q=

19,5

>

15




YTBEPIKICHHUE.

Brioepute IlepBBIM TMopsmox Katnon Mg*" me | U3 karmomos | M3
HETMPABUJIBHOE BOCCTaHAB | BOCCTAHOBJC | BOCCTa- Cr" u Fe’' | xarnomos

YTBEPIKICHHE JHBACTCHA | _yyq HABJTMBACTCA W3 | MEPBBIM Hg,” wu

KATHOH 2+
OTHOCHTEJIbHO eHEE KaTHOHOB pacTBOpoB BOCCTaHaBnHBa- | Pb

n
BOCCTAHOBJICHHA AKTHBHOTO 3aBHCHT OT CTCA HOH CI3 IOCJICAHA

KATHOHOB HpI/I MeTamia IMOTCHIIMAIA M BOCCTa-
3EKTPOITH3E Eae™ proHA HABJIMUBACT
PACTBOPOB TpaHHIE Lo | €1 mom
(ycnoBus 16 | MeMe™ 18 Pb*"

CTaHJAPTHBIC)
17

20

Kakoi#t anuon wmm
MOIEKYTa  OKHC-
JAETCA HA AHOMC
IPH  3JICKTPOTH3E
pacTsopa,
comepramero  see | COs”™
HOHBbI
OTHOBPECMCHHO
(ycaoBus
CTAHIAPT-HEIC, 22 23 24 25

Se*” CN OoH H,O

AIEKTPOIBI
YTOJBHEIC) 7 21

Bapunanr 6

Kaxkoit mpouecc
BO3MOXKCH IIPH
JNEKTPOIHI3E
VKa3aHHBIX PACTBO- | HAAHOJE: HAKaToJe: HAKaToJe: HAAHOJE: HAAHOJE:
PpoB (3IEKTPOIBI —
VTOJIBHBIC)?

Ba(OH), | Ni(NOs), Ba(OH), Ba(OH), Ni(NO3),

SO _ge | 2HO+26=H, | 2H,0+26=H, AOH — 48 = | 2NOs—2¢
= +20H" +20H" 2H,0+0, | =N,0s
- 02 + +O

+
4H ) . A

Brioepute
HETIPABHIBHOS
VTBEPKICHHUC
OTHOCHTEILHO
TCOPETHYECKOTO
HANPSDKEHUS

o E pasn. E’ pasm.
pazmoxkenust  (E




Pasi1) YKa3aHHBIX E’pasn. LiOH = Ca(NOs), HNO; =
pacTeopoB 0 o o HE 3aBHCHT
(yemoBust E"pazn =E O, + E pasn H,O = oT E'u 2+,
CTAHJAPTHBIC, H,S0,= 2H,0/40H - 1,639B 1,229B
JNEKTPOIBI 2,057B
rmamrl){o;:sme) —E"2HOH, +
20H
9
8 10
6 7
Benerca
JNEKTPOITH3
pacTsopa 10 - 30 - 3.25 26 -10 - 30 - 3,25 - Hcxoaust
Cr»(SO4)s. Jlano: I 60 ~ 60 96500 X JQHHBIX
=10 A, m, = — HEJO0CTATO
m, = m, = m, = YHO
30 -60 - 10
Tonsa =30 MHH, m =
3.25r. VKK 96500 96500 30 -60 - 10
TMPaBUJIBHBIA  XOJ
peLICHHA i
OIPEACTICHASL
3KBHBAJICHTHOMH 12 13
Maccsl xpoma (IID) 11 14 15
Bsioepute U3 Kartmnon 6onee ITepBrM Karmonsr ¢ | U3
NPaBUIIBHOC KATHOHOB | QKTHUBHOTO BOCCTAHABIIU- E° o n+ Me< KATHOHOB
YTBCPAKIACHUC Cu2+ u | Meramia 0 B w | C r3+ - Ag+
g;gifggiig:o Fe** BOCCTaHABIUBA- | BACTCA  KATHOH [ nacrpopop ¢ | mepBbMH
pacTBopa. ICPBBIM METama ¢ MeHee | hi<y we | Boccra-
COZIEPIKAILETO Boccranap | CTCICPBHIM M3 | OTPHIATCIBHBIM | poceranapnu | HaBIMBaeT
HECKOJIBKO nu-Baercs | PacTBO-pa -BAKOTCA ci  HOH
KATHOHOB Cut MOTCHIHATIOM o
OJHOBPCMCHHO
(ycroBus
CTaHIAPTHBIC) 17 18 19
16 20
Kaxoit AQHHOH
OyIOeT OKHCIIATHCS
HA AHOJAE NEPBbIM or
T NO,~ Br SO,* Hu oqun
pactsopa, I
COACPKALIETO BCE I
YKa3aHHBIC HOHBI

X HC




1,517 r nnaTuHbL.

13

(ycnoBus 22 OKHCJIIETC
CTAaHJAPTHBIC, a
JNEKTPOIBI 21 23 24
HHKECIICBHIC)?
25
Bapuanr 7
Kakoit TPOLIECC AlCI Hu oqun u3 Pb(NO3), Pb(NO»), FeCl,
BO3MOYKEH pH ’ YKA3aHHBIX -
3JICKTPOIH3EC . IIPOLIECCOB HE Haaunoze: 2NO; HA KaTOJC: HA
ykazammeix  pact- | M2 KATORC | posnomen -2= Pb +2s= | KaTOAC
BOPOB (3JICKTPOIBI Pb° Fe* +
5= =N +
VTONBHBIC)? AP+ 38 = 05+0 28 =
NG 2 3 YR
5
Bsioepute
0
NPaBUJIBHOC E S0,
YTBEPHKIACHHUC =
OTHOCHTCITIEHO
TCOPETHIECKOTO
HANPSDKCHHIA E’pasm. E’pasn. NaOH = | E'pasm. KCl1< | E’pa3x. NaOH E°
pasmoxermt  (E” | N4.50, = - .
;004 0 0 Oytum’/2H;0
pasm) pacTBOpOB =E"pasn. H,O <E"pasn. NaCl
npu  snekrpommse | =E’pasm. = E’pasn.
(ycrnoBusa CTaH- H,O Na,SO,
JIAPTHBIC, _E°
JNEKTPOIBI
TJIATHHOBBIC). 2H'/H,, Pt
7 8
9
10
Yxaxkure
MPABUIBHBIA  XOA
peLICHHA il
OIIPEACTICHAS YKBH-
BAJICHTHOM MAacChl
TLTATHHBL, cem 1,517 1,517 - 96500 Hcxoaubix 10-60 -5 10 -
HU3BCCTHO, YTO IIPH JAHHBIX 60 -5
JNEKTPOTU3E m, = m,= HEIOCTATOYHO m,= —
pacTeopa COJH B m, =
TeucHue 10 MHH., 10-60 -5 10-60 -5 1
mpu [ =5 A Ha
3JCKTPOAC BBLICIH 96300 -
1,517




11 12 14
15
Topsaok
BOCCTAHOBJICHUS KaTtuonst
Bribepure TTopsaok W3  katuoHOB | metamios ¢ | Karuon
NPaBHIBHOE BOCCTAHOBJIE | Hus KarnoHoB He | Cd'm In** | pas- B c
YTBCPIKOCHUC 3dBHCUT OT HX | NCPBBIM TIOTCHIL
OTHOCHTEJIBHO HAA HE | gommeHTpamum BOCCTAHABJIHBA- | HBIMH Ha-
MCKTPOIIH3A 3aBUCHT  OT | ppy yCIOBHH, UTO , 3HAYCHHSAMH
-+
pacTBopa, BCIIMTHHbI NOTEHIHABI erca Cd NOTEH- JIoM
COAEP/KALIETO 3apana cucrem Me Me™ MEHee
HECKOIBKO KATHOHOB A3 TH-ARTCA LIHAJIOB - 041
KATHOHOB BOCTAHABIMBA | B He
OTHOBPEMEHHO 17 OT- BOCCTA
HABJIUB
(ycaoBus 16 18 .
CTaHJAPTHBIC) ArTCA
OJHOBPEMCHH
u3
0
PacTeo
poB
(PH =
197
20
Kakoit u3
YKA3aHHBIX
AHHOHOB HE OyneT
OKHCIATECA  TPH Cr,0,* . ) )
Bcee SO; OH CN
JICKTPOIH3E
VKA3AHHBIE
pacTsopa,
CONEPIKAIIETO  BCE
YKa3aHHBIC aHUOHBIL
(ycnoBus
CTaHIAPTHBIC,
JIEKTPOIBI 22
23 24 25
TIATHHOBEIC)?
21
Bapuanr 8
Kaxkoit mpouecc He KOH AlCl, HNO, HNO,
BO3MOYKCH opu
SIEKTPOIH3E Ha KaTozg: HAAHOE: HAKATOE Bce
HAAHOJE: —
KA3aHHBIX PACTBO- _ _ Y
Y P AP*+3e = Al’ 2H,0 —4e = e e
poB  (3IEKTPOIBI o S 4O 2H,0 +
TIATHHOBBIC)? 40OH-4e = 2 2o H, | BOMONH




2H,0+0,

+20H

bI

Kaxkoe HampsixkeHHe
Pa3IOKESHUS
TCOPETUYCCKH
HCOOXOIHMO
3JEKTPOIH3a
pactBopa ZnBr,

A

(ycnosus
CTaHAAPTHBIE)?

-0,76 B

IIpaBuabHOTO
OTBETA HET

1.85B

-0,305

—-1,825

10

Kakas u3
TPUBCICHHBIX
(opmyn

ONPEACTACHUS
3JICKTPOXUMHUYECKO
W 3KBHBAJICHTHOH
MAacCChl MeTaa
HCTIPABHJTGHA?

AT

96500 - A

11

96500 - n

12

96500

13

14

15

Bsioepute
MPABHIIBHOC
YTBEP/KACHUE
OTHOCHTEJBHO
3MEKTPOTH3A
pactsopa,
COJEP KAIICTO
HECKOJIBKO
KAaTHOHOB
OJHOBPEMECHHO
(ycaoBus
CTaHJAPTHBIC)

ITepBBIM
BOCCTAHABIIH-
BAaeTCA KaTHOH
MeTaJuma ¢
bonee
OTPHLATEIbHBI
M
MOTCHIUATIOM

16

U3 katroros Jn®'
Ni*" NIEPBBIM
BOCCTAHABIHBACTCS
wou Jn**

17

Karnon Fe*™ w3
pacTeopa
FeSO, HE
BOCCTAHABIINBAC
TCA

18

IlepBrM
BOCCTAHA
BIIBACTC
s Oomee
AKTUBHBI

u

BOCCTAHO
BUTCJIb

19

Bosmox
HO
COBMECT
HOC
BOCCTAHO
BJICHHC
HOHOB

H' H
72t

20

Kaxkoit 3 aHnoHOB
HIH MOJICKY JT
OKHCIISICTCS




TIEPBBIM
JNEKTPOTH3E
pactsopa,
COICPIKAINCTO  BCE
YKA3aHHBIC
Y4acTHIbI (YCIOBHA
CTaHIAPTHBIC) 7

npu

21

H,0

22

ClO™

23

s>

24 25

Bapunanr 9

Kakoit
BO3MOKCH
3ICKTPOIH3EC
YKA3aHHBIX
PacTBOPOB
(3mexTpoabt
HHKECIICBHIC)?

POLIECC
npH

Ni(NOs)»

HAAHOAC!:

Ni-28—
Ni2+

Ni(NOs),

HAKATOAC:

2H,O0 +2&=
H, +20H

Ni(NO3),
HAaHOJe:

2H,O -4¢ =
0, +4H"

Ni(NO,)>

HAAHOAC!:

NO, -2&e+
20H =

= NO3 T+ H2O

4

Ni(NOs),

HAAHOAC!:

INO; - 28
= N205 +0

Kakoe HampspkeHue
Pa3IOKESHUS
TCOPETHYCCKH
HCOOXOIHMO
3EKTPOIH3A
pacTeopa
(ycnoBus
JapTHEIE)?

pinIe: g

CuCl,
CTaH-

0,34 B

-101B

1,36 B

1,69 B

1,01 B

10

Kaxkoe yrBepxacHue
HETIPa-BHIIBHO
OTHOCHTEJIBHO
3JEKT-POJIH3a
pactsopa NaCl?

B
TPUKATOTHO
# oOmacTu B
pe3ynsTare
3ICKTPOJIH-
3a CO34aETCA
MICTOYHAS
cpena

11

T

TOJTYYCHUA
1000 rNaOH
HAZIO
3aTPATHTh
1000 xynoHOB
3CKTPHICCTB
a

12

Ilpu
TIPOITYCKAaHU
H OJTHOTO
(dapames
JNEKTPUYECT
Ba

MOy 4at0T
46 r HaTpua

13

OcHonragcHH,
J00aBIICH-HBIH B
MPUKATOTHY KO
00-71aCcTh,
OKPACKH HE
MCHACT

14

ITpu
TIPOITYCKAaHU
U OA-HOTO
(hapamges
JIIEKTPH-
YeCTBA
BOCCTAHABTH
-Baerca 11,2
aH,

15

Bsibepute
MPaBUIIbHOS
VTBEPKICHUC
OTHOCHTEILHO
npouecca
BOCCTAHOBJICHUSA

Karnon
MCHCC

Topsaox
BOCCTAHOBIICH

W3 katnoHoB
Cu" u Hg"

Iopsaox
BOCCTAHOBIICHHA

IMopsmox
BOCCTAHOB-




KATHOHOB H3 AKTHBHOTO A KATHOHOB TICPBBIM HOHOB HJr " | JCHHA
pacTBOPOB IIPH MeTaana 3aBUCHT OT UX | gocctaHaBmd | Mn®' He 3aBH- | KATHOHOB HE
3JICKTPOIH3EC BOCCTAHAB- KOHUEHTPAIM | pactcq won | cur or | sa-smcuT oT
(YcnoBus CTaH- JIMBACTCS H IpH Cu? MaTepHATA —
JAPTHBIE). TIEPBBIM YCIJIOBHH, YTO
MOTCHIHAIBI Karoxa 3a-psana
CHC-TEM KATUOHA
Me
16 18 20
19
Kaxoe BEILECTBO
HWIH HOH OKHUCIICTCA
TICPBBIM HA AHOJC W3
pacTsopa OH"
’ NO, " H,0 S0, S
COICPKAIIE-TO  BCC
YKa3aHHBIC IaCTHUIIBI
(ycnoBus
CTaHAAPTHBIE)? 25
21 22 23 24
Bapuanr 10
HCIO
Yraxure mpouece, LiClO HCIO (pactBoODp) LiClO,4 Na,CO;
BO3MOJKHBIN pu
JMEKTPONTM3E  VKa- (pactBOD) (pactBOD) HA KATOAE: (pactBOD) (pacmias
3AHHBIX COCIMHCHHH B . )
Ha Katoge: | Hakarome: | 2HCIO+2H +2¢= Ha aHone.
(31eKT-pOabL B Ha
MIATHHOBEIC) s - 2C10, - 28 =
. Li"+e— | 2H,O+2¢ =CL,T+H,0 CLO, +0 aHOJC:
Li’ =H,+20H .
2 2C0;" —
3 4=
1 2
2C0O;, +
02
5
Kaxkoe
TCOPCTHUCCKOC
HANPSDKEHHE
PARTOKEHIA Bce otBeThI
3,25B HEMPABIILH -271B -1,364 B 0,536 B
HCOOX0-TUMO  UIA
3JICKTPOIM3a bl
pactsopa Nal
(ycnoBus
CTaHAAPTHBIC)?
6 8 10
7
Bribepure ITpu




MPABHIIBHOC 3arpare Ilpu 3atpare 1 Kn
YTBEPIKIACHHE ABYX 58.7 SJICK-TPHIECTBA 294
OTHOCHTEILHO (dapaaces BOCCTAHABJTH- my; =
EKT-pOTH3A JIICKTPHYC Ky; = —fBaerca294r Ky = —1+294
NiSO CTBA BOC- HHKEJIA
pactsopa Y41 cranasmus F 96500
(yemoBust aetcs 58,7
CTAHJAPTHBIC) T HUKEJIA 13
12 14
11
Yxaxkure
HETPABHIIBHOE  YT- ) TepsiM
BEIKICHHE Iopsamox | Ilopsamox M3 katnonos Zn™ u | Iopsamox BOCCTaHa
OTHOCHTCIBHO BOCCTaHOB | BoccTaHoBne | Cr' nepBeIM | BOCCTAHOBJIEH | BIHBA-
npomecca Je-HHS HHS HOHOB | BocCTaHaBnmpacrcs | Y1 3dBHCHT OT | CTCA
KATHOHOB Fe2+ H H+ HOH CIjH BCJIIMYHUHBI KATHOH
BOCCTAHOBJICHHSA sapsma HAHBOE
KATHOHOB mpu | 3ABHCHT 3aBHCHT OT KATHOHA R
JICKTPOIIH3E 0T HEPEHATIPK AKTHBHOT
pacTBopoB (ycnopmsa | NOTCHIHA | CHHA Y
CTAHJAPTHBIE) Ja CHCTEM | BOZOPOJa MeTama
18
Me
19
20
17
Kakoit woH wm
MOJICKY 12
OKHCJICTCS TICPBBIM
HA  aHOAC  TIpH
JNEKTPOTU3E
pactsopa, SO~
COICPKALICTO  BCE
YKa3aHHBIC YACTHILIBI H,0 Cu Ccr Br-
(YcnoBusL CcTaHIApT-
HBIC, JNEKTPOIBI
YTOJBHEIC) 7 21
22 23 24 25
Bapuant 11
YKaKUTE BO3MOKHBII
MPOLECC MPH
JNEKTPOTU3E
KA3aHHEBIX PacTBOPOB
Y PAcTEOD NaNO; Na,SO, CrCls NaCl
(ycnoBus
CTaHAAPTHBIC, HAAHOJIE: HAAHOE: HAKATOOE: | HA KATOME:
JNEKTPOIBI - .
—2¢e - _ U OAHH H3 e = 8=
TIATHHOBEIC) INO; -2¢ 28047 - 28 A 2H,0 +28 Na +Oe
=N,0s+0 =S,0.> TPOLCCCOB H, +20H Na
V8 HEBO3MOXKCH




1 2 3 4 5
Kaxkoe HanmpspkeHue
Pa3noKEHASL
TCOPETUYECKH HE0O-
XOIUMO AT
1.,77B
JNCKTPOJIN3a PACTBOPA TpasmmsHOT
RbCl (yeaosus 0 OTBETA HET 136 B _0828B | 2.188B
CTaHIAPTHBIC) 7
6 7 8 9 10
Kaxkoe yTBepikacHue
TPABHIIEHO TTpn
OTHOCHTCITIEHO Oy CKaH
JNIEKTPOIIN3A BOTHOTO A Mot B o | 1
II YCHHUA
pacteopa CdSO, OIyHC BOCCTAHOBIIC TP KYyJIOHA
1 r kagmms 1124 HOXHO
(YCTIOBHA CTAHAAPT- HIS ’ aHOZHO 3MEKTpHYE
)7 HE0OX0aUM 06 IACTH U
HBIC) !
O 3ATPATHTL | 11241 Kea = HAKAIUIMBAIO | BOCCTAHAB
o KaaMHA TCSA KATHOHBI | JTHBACTCA
Papatell e xommio 2 96500 -
JNECKTPHICC f BUJIC
TBa 3aTPATHTh H;0
19300 K 112.4
JMCKTPHICCT
11 Ba Meg= ——|
13
14 | 2
12
15
Bsibepute
MPaBHIILHOC TepBbnt M3 kaTHOHOB K HifaTHOHO; -
ATHOH. i 3 BYX
YTBEPIKICHHE Boccramas1 | Cu’’, Ag'mn B Ni™" n Sn ABY
OTHOCHUTCIHLHO HBACTCA AL HoTeHRIHA TICPBBIM KAaTHOHOB
BOCCTAHOBJICHUA KATHOH C TICPBBIM 3.045 B. He Boc- BOCCTaHaBH | TPYAHCE
’ ’ BOCCTAHAB
KATHOHOB IIPH OobrmM BOCCTAHAB- | CTAHABIHBACTCS BaSEC}I HOH
3MEKTPOITH3E 3apAaoM IHBACTCS Ni THBAETCA
pacTBOpOB (YCIOBHA HoH Ag' KaTHOH
CTaHJAPTHBIC) 18 MEHCE
16 AKTHBHOIO
19 \eranma
17
20
Kaxon HOH M
MOJICKY JIa HE
OKHCIIIETCA npu




ANEKTPOITH3EC
pactBopa,
COJZICPIKAIETO
YKa3aHHbIC
(ycnoBus
CTAHIAPTHBIC,
AIEKTPOIBI
MIATHHOBEIC) 7

YACTHIIBI

BCC

Se*

Pt

21

OH"

22

cr

23

ClO5y

24 25

Bapuanr 12

Yxaxkure
Tpo1IeCe,
BO3MOSKHBIN IPH
3JICKTPOIN3E YKa-
3AHHBIX
PacTBOPOB
(3mexTpoabt
TUTATHHOBBIC).

Hu ogun 13
YKA3aHHBIX
HEBO3MOJKCH

H5PO,
HaaHOJE:

2P0, - 68
= P205 +3O

KJ

HA aHOAC!

2] 28 =4H"+
J2

H;PO,

HAKATOAC:

2H20 +28 =
H, +20H

Ba(NOs)>

HA KaT0oac:

Ba™ +2&=
Ba’

Kakoe
HATIPSDKCHHC
PA3TIOXKCHASL
TCOPETHUCCKH
HEO0-XOIUMO TS
3JCKTPOIM3a
pacTsopa
(ycnoBus
CTaHIAPTHBIC) 7

LiOH

+0401B

+0811B

+1229B

ITpaBumbHOTO
OTBCTA HCT

-1,229B

10

Bsioepute
MPaBUJIbHOS
BEPIKICHHC
OTHOCHTEIILHO
JNEKTPOJIH3a

yT-

BOJHOTO pacTBOpa
SnCl, (ycmoBusa
CTaH-apTHBIC).

mg, = 59,3 -
It

11

Ilpu

MPOITy CKAHU
ul Kn
JACKTPHYECT
Ba
BOCCTAHABJIH
BACTCSA

1186

Mg,

Ilpu
MPOIyCKaHu! 1
®apages
3NCKTPHYCCTBA
BOCCTAHABJIMBAC
TCA

1186

——=TT1/MOJb

13

mg, = 593

14

Ilpu
MPOIY CKAHHH

2 -x ®apagees
3NCKTPHICCTB
a BBIICIACTCA
118,6 rSn

15




Brioepute

HETPABHIIBLHOE ITpu

YTBEPIKIACHAC 3IEKTPOJIU3E

OTHOCHTEIEHO pacTsopa
orecca

Hpot K,SO, v

JICKTPOIH3a Pac-

tBOpa  (ycmopms | K4TOAQ

CTaHJAPTHEIC). oOpa-3yrorcs

wousr OH™

16

Tpu U3  karuomoB | I3 KATHOHOB

ITepBrM

BOCCTAHABITH-
SMEKTPOMM3E | Ho**  y Sn*' | Cu™* u Cu'

pacteopa KJ
B

BACTCA KATHOH

HOCTICTHHM HEPBBIM MCHEE
BOCCTAHABJIMBAE | BOCCTAHABIHMB | AKTHBHOTO

TPUKATORHO | 7eq pon Hg™* aerca mon Cu'™ | Meramna

M
MPOCTPAHCTB
e
oOpasyrorcs

nousl OH™
18

17

20
19

Kaxoit u3
AHHOHOB
OKHCTIIETCA
TIEPBBIM M3
pactBopa, NO,~
COJICP KAIIEro BCe
VKa3aHHbIC
AHHOHBI
OHOBPEMEHHO
(ycnoBus 21
CTaHIAPTHBIC) 7

cr s>

22 23

ClO5~ OH"

24 25

Bapuanr 13

Kaxoit TPOLIECC
HEBO3MOKEH — NPH
JNEKTPOIH3E  YKa- CoCl,
3AHHBIX PACTBOPOB
(3mexTpoabt
IIATHHOBBIC). Co*" + 28 =
Co’

HA KaT0oac:

Ba(OH), KCIO;

HA KaT0oac: HAAHOAC!:

B32++2é :Ba C1037 +H20—
2=

=ClO, +2H"
2 3

Ba(NO;), | Ba(OH),

HAAHOAC!: HAAHOAC!:

2H,0 -4e= 40H -
4H" + 0, 4=
2H,0 +
0

Brioepure
MPaBIIIBHOE  YT-
BEPIKICHHC
OTHOCHTEILHO
TCOPETHYECKOTO

0
HaPsSOKCHUA E pm_CuCIQ
0 Cl,/ 2CI”
(E pasn.) npu :
ANEKTPOIIH3E
BOJHBIX PACTBOPOB
(3mexTpoabt

E’ pasn CuCly > | E’ s CuCl, =

0 _ 0
PA3IOKCHUA 3geTeTT AT 5O >E paan.ZnC12 =E pasiL CU.BI'Q

Eopasn. CU.SO4 Eopasn.

He PaeucuT AT Na-QN .
ESOZ +4H" / 2H,0 Na'/ Na’

Jdbneni

or E°




IIATHHOBEIE). 7 8
6 9 10
VYxaxure
TMPaBUJIBHBIA  XOJ
peLueHuit I
OTPCACTICHHSA
MacChl 0JI0BA, 5.30 - 60
BOCCTAHOBJICHHOTO 5-30-60 59,3-5-30 59,3 -5 -30 | HUcxomusl
HA KAaTOAC TpH | = L .60 X
3ICKTPOIH3EC m= ——— m= | AHHBIX
pacTsopa m= HEZTOC-
= | 96500 1 96500
Sn(NOs),, ecmu 1 TATOMHO
5A, 96500
T =30 MuH.
11 12 14
13
15
Bsioepure ITepBrM
HCTPABHIIBHOC BOCCTaHA
YTBCPIKICHHAC 1/133+ Kamonmi W3 cMecHu 1/133 X I(aTI/IOHO;i Karnoust BIIHBAETC
OTHOCHTEBHO Fe’* u Cr' | xarmoHoB Al " . Fe METAJLIIOB am
+
1EKTPOIH3A TIEPBBIM TIEPBBIM KatHoH Al”" He | Ooxee CMECH
BOHBIX PAacTBOpos | BOCCTa- BOCCTAHABJHMB | BOCCTAHABIMBAC | AKTHBHBIX, KATHOHO
IEKTPOJIHTOB HaBnnBieTc;I aceTcs KATHOH | TCa yeM Al B3 | ppon
(ycnoBus noH Fe c Oomce PACTBOPOB  HE | gomee
CTAHIAPTHBIC). TIOJIOKUTCITIHH BOCCTAHABIUB | o1 ruBHOT
BIM aroTCA o
3HAYCHUCM METAILIA
18
E’Me™/Me
16 19
17 20
Kakoi aHHOH HE
OyIOCT OKHCIIATHCA
HA aQHOAC  TpH
3JICKTPOIH3EC
PacTBOPOB,
R Se” i ClO OH~ SO5*
HOHBI
OTHOBPCMCHHO
(ycaoBus
CTaHIAPTHBIC,
3JCKTPOIBI
21 22 23 24 25
TIATHHOBEIC) ?

7.2.2 IlpumepHblii nepedeHb 3aJaHU JJIs1 PEICHUS NMPAKTHYECKUX
3aaa4

1. lIpumep KOHTPOIBbHOI padoTbl 1O TeMe «OCHOBHbIE XUMHYECKHE MOHATHS H 3aKOHbI»



(BapmaHTBl KOHTpPOJBHBIX pabot mpusenensl B Ne 302-2012 METO/IMYECKHUE YKA3AHUA
K TPAKTHYECKOW M CaMOCTOSITEIbHOH padoTe CTYAEHTOB MO MUCLHUILIMHE «XUMHS» IO TeMe

«Knacchl HEOPraHMYECKUX COSTMHEHUID ).

Saganmne 1

1. K kakuM Kj1accaM HEOpraHUIeCKuX BemecTB oTHocATcsa BaO, Fe(OH),, CuSO,4, H;PO, ,Zn(OH) ,?

2. KakoBbl XHMHYCCKHC CBOMCTBA COMCH? OTBET MOATBEPAUTS HAMMHUCAHHCM COOTBCTCTBYIOIIMX YPABHCHHHI
peaxuui.

3. OcymiecTBHTE CACAYIOIUC MPEBPAIICHIS:

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

4. Hanmmmre (hopMy a6l aHTHAPHAOB creaytomux kuciaot: H,SO,, H;BO;, HCLO, HMnO,,.

5. Kakue u3 yka3aHHBIX THAPOKCHIOB MOTYT 00pa3osath ocHOBHBIE cou: Cu(OH),, AL(OH);, KOH?

CocraBbTe (POPMY Tl BO3MOKHBIX OCHOBHBIX COJICH, 00pa30BAHHBIX JTAHHBIMH OCHOBAHHAMH H

CEpHOH KHUCTOTOM. [IpeBpaTUTE COU OCHOBHBIC B COJIU CPEIHHE.

IIpumep pemeHue BapHAHTA.

1. BaO oxcuzg Oapus, ocHoBHOM xapakrtep; Fe(OH), ruapoxcun xemesa (II), ocHoBHOM xapakrep; CuSO,
THIPOKCHA MeaH, cpeanst conb, H;PO, dochopras xucnora, kucnoTHeId xapakrep;,Zn(OH) , — THAPOKCHI IHHKA,
am(oTepHbIH Xapakrep?

2. CBOHCTBA COJICH.

1. B3auMoAeHCTBUE C METAJLIAMH:

Zn+ CuSO,4 — Cu + ZnSO,.

2. B3auMoAeHUCTBHE CO MICTIOYAMH:

CuC{, + 2NaOH — Cu(OH),| + 2NaC¢t.

3. B3auMOIEHCTBUE C KHCIIOTAMH:

CuSO, + H,S — CuS| + H,S0.,,

BiOCt + 2HCt — BiCt; + H,0.

4. BzanMoacHCTBHE MCKAY COOOI:

CaCl, + Na,CO; — CaCO3| +2NaCt.

Peakmmu 2 — 4 mpoTEKarOT A0 KOHIA, €CIM OJUH W3 00pa30BaBIINXCS IPOAYKTOB YXOAUT W3 C(hephl peakuuw,
TO €CTh BBHIIAJACT B BHUIEC OCAJKA, BBIACISICTCS B BHAC Ta3a WM NPEIACTABILICT COOOM MAaJOAHCCOLMHPYIONIEE
coequHeHUE, ECM MpOyKThI PEAKIMK XOPOIIO PACTBOPUMBI B BOJC, TO TAKHC PEAKIIHHA OOPATHMBI.

5. TepMu4eckoe pa3IOKEHHE COTCH.

a) pasI0KCHUC KApOOHATOB:

CaCO; — CaO + CO.f,
2FeCO; — Fe,05 + CO,1 + COT;
0) pa3iokeHHCCY Ib(aToB:
Fe,(804); — Fe, 05 + 35051,

B) PA3J0KCHUE HUTPATOB.

Tum mpoayKTa pa3iaoKeHUS 3aBUCHT OT IOJIOKCHHUS METAJUIA, 00PA3yIOIIETo COlb B
3JCKTPOXUMHYECCKOM PsAAy HANpsOKCHUH. ECIu METamn HAXOOUTCA B PALY HANPSDKCHUM OO MArHMA, TO €r0 HUTPAT
pa3naraeTcsi Ha HUTPUT U KUCIOPOT:

2LiNO; — 2LiNO, + O, 1.

Ecnu MeTamn HAXOAWTCS B PsAy akTHBHOCTH ¢ Mg o Cu  BKJIIOYHTEIBHO, TO €r0 HUTPAT Pa3iaractcs Ha
okcua AanHOTO MeTamna, NO, u Kuciopoa;

2Zn(NO3), — 2Cu0O + 4NO, 1 + O, 1.

Ecnu merann HaxoamTcs B pAay HanpspkeHwit mocie Cu, TO ero HETpaT pasnaraercs Ha cam metaima, NO; u
KHCIIOPO;

2AgNO; — 2Ag + 2NO, T + O, 1

T) Pa3a0:KEHUE THAPOKCOCOICH:

Sb(OH),Ct — SbOCL + H,O0;

1) Pa3IoKCHUE THAPOCOTICH:

2NaHCO5; — Na,CO; + H,0 + CO,1.

6. Comu, 0oOpa3oBaHHBIC CHJIBHONH KHCIOTOH M CIa0bIM OCHOBAHHEM, CHJBHBIM OCHOBAHHEM M CIa0OH
KHCTIOTOH, CTa0BIMH KHCIOTOH M OCHOBAHHCM YYACTBYIOT B OOMCHHOM B3aHMOICHCTBHH C BOJOH, TO CCTb,
TIOBEPTAOTCS THAPOIHU3Y :



a) ZnCl,+H,0 = Zn(OH)Ct + HCH,
Zn”"+H,0=z== ZnOH'+H"
Peaxuus pacteopa kucnas (pH<7).
6) KCN+H,0 =z HCN+KOH,
CN +H,0 HCN + OH'".
Peakuus pacteopa menounasn (pH>7).
B) Pb(CH;COO), + H;0z== Pb(OH)CH;COO + CH3COOH,
Pb**+H,0 == PbOH +H',
CH,COO +H,&2 (CH;COOH + OH".
Ecnu KaTHOH 1 aHUOH CIAa0BIX OCHOBAHHUS M KUCIOTHI THIPOJM3YIOTCS B PABHOM CTCIICHH,
TO peakmusd pacTBopa HelrpamsHas. Ecmm cmiaa KHCIOTHL, 00pasyromei Coib, OOJBINC CHIIBI OCHOBAHHAL,
00pa3yoImEro COJIb, TO PeAKIHA CPeAbl OyaeT Kucaoi. Ecan Hao0opoT, CHla OCHOBAHUS BBIMIC, TO PCAKLHA CPC/IBI
MICTIOTHASL.
7. B BOAHBIX PACcTBOPAX COJIH AUCCOLMUPYIOT C 00PAa30BAHHEM KATHOHA W AHHOHA!
a) Na:SO, e—5 2Na"+ SO4* - cpeanme,
6) NaHSO, == Na“+ HSO, - kucibie,
B) (ZnOH)Ct=== ZnOH' + CU - ocHOBHEIE,
r) KALSO,), &=  K'+ Al +280,” - apoiiubic,

1) Kz [Fe(CN)g] == 3K+ [Fe(CN)6]3' —  KOMILIEKC-
[Ag(NH;),]Cl = [Ag(NH;),]" + CU HBIC.
W Tak mance....

Kputepuu ouenku

CrtyneHTy BBImaeTcst 5 3ama4, KOTOpble HEOOXOAUMO pelaTh MUCBMEHHO C alTOPUTMOM
pelieHus

U pacueramMd. MakCHMaJbHOE€ KOJWYECTBO OajuloB 3a OOWH BOmpoc 3. 3a OmHYy
HEPELICHHYIO 3a7a4y

CHUMAaeETCs 3 0ajia, eCJIM HEAOUYET B 3a7aye, TO OJUH OaJl.

CryneHtaM, HapyLIAOIUM JUCLHUILIMHY B MPOLECCE MPOBENEHUS KOHTPOJBHON paboThl,
MOJKET OBITh

cHAT 1 OaJy 3a KaX bl Cirydai.
Kpurepuu ouenku 3aaanuii:
15 -13 — 3apgaHue BBINOJIHEHO, BEPHO, HAIMNCAaHbl BCE YPABHEHUS pEAKLUN, pPacCTaBJICHbI
KO3 HULIUEHTHI,
UMEIOTCSI HE3HAUUTENbHBIC apU(PMETHUECKHIE MTOTPELTHOCTH, OIUCKHY,;
12-11 — pmaH OOWH HEBEPHBIH OTBET WJIM HE MPABHJIBHO pPACCTaBJIEHBI KO3(PPHUIHMEHTH B
YPaBHEHUSIX PEAKLINIA,
He HanmycaHbl NOAPOOHO BCE ypaBHEHUs peakuuil. MOryT ObITh HEPaBUIIbHBIC BHIYUCIICHUS TIPU
BEPHOM
aJrOpuUTMeE peLIeHMUs,
10-8 — 3amaHue YaCTUYHO HE BBINOJHEHO (HET OTBETAa Ha 2 BONPOCA TOJHOCTBIO, HEBEPHBI
BBIUHCJIEHUS B 337a4ax,
HO MMeEeTCs] IPaBUJIbHBIN MOAXO/ K PELIEHUIO;
Menee 8 — B OCTAJIBHBIX CIy4astX.

IIkana onenuBanus:

O1eHKa «OTIIMYHOY» BBICTABISIETCS CTYACHTY, HaOpaswmemy 15-13 Oamnos,

O1eHKa «XOpOIIO» BBICTABIISETCS CTYAEHTY, Habpasiuemy 12-11 6amios;

O1ueHka «yIOBIETBOPHUTEIBHOY BBICTABIISIETCS CTYACHTY, HaOpasmemy 10-8 Ganos;
O1ueHka «HeyIOBJIETBOPUTENILHO» BBICTABISIETCS CTYACHTY, HaOpaBIueMy MeHee 8 0auioB.

MeTtoauka nposeaeHusi:



B ayIUTOPHH IS TPAKTHUECKUX 3aHATUH, B IICbMEHHOH (hopMe, IpymIoBOi crocod, B TeUEHNE
45 MuUHYT,

UCIIONBb30BAHUs CIPAaBOYHOM JIMTEPAaTypbl M CPEACTB KOMMYHMKALUM, pE3yJbTaT - Ha
CJIEIYIOIEM 3aHATHH.

BTopoii BapuaHT npoBeneHHst KOHTPOJIBHOM padoThI - 3TO TOMAIIHEe HHANBUAYAIbHOE 3a/1aHUE,
37€Ch

YYUTBIBAETCS NTOJIHOTA U3JI0XKEHUSI U OPUTHHAJIBHOCTD PELIEHUS.

ITo/HBIH KOMILICKT OIICHOYHLIX CPEACTB B KOJMYCCTRO 15 BapHaHTOB.

3anmanme 1

1. K kakuM Kj1accaM HEOPraHWICCKHX BemecTB oTHocATcsa BaO, Fe(OH),, CuSO,, H;PO, ,Zn(OH) »,?

2. KakoBbl XHMHYCCKHC CBOMCTBA COMCH? OTBET MOATBEPAUTS HAMHUCAHHCM COOTBCTCTBYIOIIMX YPABHCHHH
peaxuui.

3. OCYIICCTBUTE CICAYIONING MPEBPALICHHS.

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

4. Hanummre (hopMy a6l aHTHAPHAOB creayromux kuciaot: H,SO,, H3;BO;, HCLO, HMnO,.

5. Kakue u3 ykazaHHBIX THAPOKCHIOB MOTYT 00pa3oBaTh ocHOBHBIC cotn; Cu(OH),, AL(OH);, KOH?

CocrtaBbTe (HOPMYIBI BO3MOKHBIX OCHOBHBIX COJICH, OOPA30BAHHBIX JAHHBIMH OCHOBAHHSAMH H CCPHOHU
kuCI0TOH. [IpeBpaTuTe COMM OCHOBHBIC B COJIH CPEIHHUE.

3amanue 2

1. TTome3y SIch MEKAYHAPOIHOH HOMCHKIATYPOH, Ha30BHTE cheayromue semectsa Fe(OH),, Fe(OH);, Cr,0;,
CaCO;, NaH,PO,, CuOHC(. Kakue U3 mepeIHCICHHBIX BSIICCTB MOTYT B3AHMOACHCTBOBATH C COJITHON KHCITOTOMH?
Hamunure ypaBHCHHA PEaKIUM.

2. YxaxuTe 00Imue CoCOObI MOIYUCHHUS KACIIOT.

3. Hanummre ypaBHEHUA PEAKIUM, IPH MOMOIIH KOTOPBIX MOKHO OCYIIECCTBUTH MPECBPAIICHU:

Ba — Ba(OH), — BaC{, — BaSO; — BaCl(,.

4. HanmmwuTe ypaBHCHHS PEaKIWi MOJIYHUCHWS XJIOPHJA MArHWA. a) JCHCTBHEM KHCIIOTHI HA METaLI, O)
JICUCTBHEM KHCJIOTHI HA OCHOBAHHKC, B) ICHCTBHEM COJIH HA COJIb.

5. Ipeacraeere xummdeckue Gopmynsl cyabpara xpoma (III), docdara ammorms, cympduma xeneza (1),
HUTparTa ruapokcoskeaesa (10).

3aganue 3

1. Hammmmmre (hopMy Il OKCHAOB Kamus, Oapud, amOMUHAA, KpeMHHIA, (ocopa, Cepsl, XIopa, OCMHUS. 3Haf,
YUTO BAJICHTHOCTD 3JICMCHTA B OKCHAC COOTBECTCTBYCT HOMEDPY rpynmel B nepno;:u/mecxoﬁ CHCTCME.

2. YKaxuTe COCOOBI MOMYYCHISI OCHOBAHHH.

3. Hanmumure ypaBHEHUS Peakyil, MPH MOMOIIU KOTOPBIX MOYKHO OCYIIECTBUTD CICAYIOLIUE MMPEBPALLCHU:

Al — Al,05 — Al,(SO4); — ALCE; — AL(OH); — Al,0;— NaALO,.

4. Jokaxwure amporepusrii xapakrep ZnO u Cr,Os;.

5. Kakme comm MOTYT OBITH MOJYYCHBI IPH B3aUMOJCHCTBHM THAPOKCHIA Harpusi ¢ oprodocdopHOi
kucnoron? [Ipeacrassre rpaduaeckue HOPMyIIbI BCEX BO3MOKHBIX COJICH.

3aganue 4

1. Kakne w3 oxcumos CaO, SiO,, CuO, CO, N,0;, K,0O, SOj;, Fe,0; Oyayt pearmpoBats MpH OOBIMHBIX
VCJOBHAX C BOJOH M UTO IIPH 3TOM oOpaszyercsa? Hamummre ypaBHEHH BO3MOKHBIX PEAKIHH.

2. KakoBbI 001IMe XHMHYECKHUE CBOMCTBA KHUCIIOT?

3. MoryT T HAXOHTHCI COBMECTHO B pacTBope: a) NaOH u HJ; 6) Ba(OH), u FeCl;; B) NaCl u KOH; r)
KCC u AgNO;? Jlatite 000CHOBAHHBIH OTBST H MPHBCAUTS YPABHCHHUS COOTBCTCTBYIOIIHX PCAKIIHH.

4. Hanummre ypaBHEHHA PEAKIU, IPH HOMOIIU KOTOPBIX MOKHO OCYIICCTBUTD IMPEBPALICHHUA:

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

5. Hammmmure (opMynsl CICAYIONINX COJCH: Cymb(ara Kamusd, HUTpata Oapwsa, KapOOHATA HATpHA,
oprodocara kageums, cyabputa HaTpHs, cyabpuaa xemesa (11).

3aganue 5
1. Kak moxyuuts Cyms(aT MarHus, UCXOTI HW3. a) MATHHUA, 0) OKCHAA MATHHSA, B) THIPOKCHAA MATHHA, T)



KapOoHaTa Maraus? Hanummre ypaBHEHH COOTBETCTBYIOIINX PEAKIAH.

2. KakoBBI CIOCOOBI MOMYICHAS KHCIIOT?

3. Hanmumurte ypaBHEHUS Peakil, MPH MOMOIIU KOTOPBIX MOYKHO OCYIIECTBHTD CICAYIOIIUE MPEBPALCHUL

Na — NaOH — Na,S0O, — NaCtl — NaNO; — NaNO..

4. Cmecp okcuma meau (II) ¢ mexpro 00paboTamm PacTBOPOM COISTHOH KHCIOTHI B mpoduibTposamm. Uro
0CTaNOCh HA (PUJIBTPE M YTO MCPEILIO B pacTBOP? OTBET MOACHUTE.

5. Hamumure mo ABa MpHMEpPa OCHOBHOM, CpeAHEH M KHCIOH coseil. JlaliTe MM XHMHYECKOE HA3BAHHE H
VKXXHTE, KAK UX MOXKHO TIOJIY YHTb.

3aganue 6

1. NaHCO; — mureeBas coga; Na,CO; — xampumaupoBanHas coma, CaCO; — Men, Mpamop, H3BECTHIK,
K,CO; — moram;, HgCl, — cynema; KNO; — xammiitnaga cemrpa, NaCl — moBapeHnas comp. Jlaiite 3TuM COmsIM
XHUMHYCCKHE HA3BAHUSL

2. KakoBbI XUMHICCKHE CBOHCTBA OKCHIOB?

3. MO»HO JTH TIOJIYYUTh PACTBOPHI, COACpKAmue oxHOBpeMeHHO: a) Ba(OH), n H,SO,; 6) CaCl, n Na,COs;
B) NaCl m AgNOj;; 1) KCU u CuSO,? VYkaxkuTe, Kakue KOMOWHAIIMM HCBO3MOXKHBI W mouemy. [Ipmseamte
COOTBETCTBYIOIIHC YPABHCHHS PEAKIIHH.

4. Hanuimmte ypaBHEHUA PEAKIUH, MPH HOMOINH KOTOPBIX MOKHO OCYIIECTBHTD CICAYIOIINE MPEBPALICHHUA:

Cu— CuO —CuSO, — ?—CuO—Cu.

5. Kakoe B3auMoaciicTeue r[%lﬁl(s)e%eT K MOJIYYCHHUIO CPEAHEH COIH U3 XJIOpHUIA THAPOKCOMATHHUSA:

a) MgOHCt + NaCt; 6) MgOHC{ + NaOH; 8) MgOHCt + HC(?

3amanue 7

1. Kak mOMy4YuTh THAPOKCHI MATHHSA, MCXOJS W3 MArHHA, KUCIOpoJa W BoAbl? Hammmmre ypaBHEHUS
peaxumii. MOKHO JTH TOJOOHBIM Iy TEM TIOJIYYHTH THAPOKCHI MEIH?

2. KakoBsI 00mIHe CTIOCOOBI MOIYICHHUS CONCH?

3. IlpuseauTe puMeps! POpMyT KHCIIOT pazHoi ocHOBHOCTH. [Ipeacrassre mx rpadmaeckue GopMyIbL.

4. Hanummre ypaBHEHUA PEAKIHUI, IPH MOMOIIU KOTOPBIX MOKHO OCYIIECTBHTD CJICAYIOIINE MPEBPALICHUS

H,0+ CO

CaCO;— CO,+? — ? — C(CaCoOs.

5. Kakoro cocraBa MOTyT OBITH HOJYYCHBI COJMHM NPH B3aMMOICHCTBHH THIPOKCHIA ATIOMHHHUSI C CEPHOM
kucnoror? Hazosure 311 conmn.

3aganue 8

1. K xakuM K1accaMm HeopraHmieckux Bemects oTHocarcsa H, S, CO,, CuO, BeO, AL(OH);, KNO;, CaCO5?
Kakme w3 mepeunclIeHHBIX BEMIECTB MOTYT B3aMMOACHCTBOBATH C COJSIHOM KuCioToH? Hammmmre ypaBHEHUS
BO3MOJKHBIX PEAKIIHIH.

2. Oxcunel BaO, ZnO u P,O5 mpeactaBnsaroT cooi mopomkoodpa3Hbe BemecTsa Oenoro meera. Ecmm 3w
OKCHBI HEJIB3S PA3THINTH M0 BHEITHEMY BHY, TO, KAK 3TO CCJATH HPH MOMOIIYM XUMHICCKUX PEAKIHH?

3. CocraBbTe YpaBHEHHS PEAKINH, C IIOMOIIBIO KOTOPBIX MOXKHO OCYIICCTBHUTD CICAYIOIINE ITPEBPAIICHIL

Fe — FeO — Fe,0; — Fe,(50,4); — FeCl; — Fe(OH);— Fe(OH)( NOs3),.

4. Hammmmure rpagmueckie (HopMyITsl BCEX BO3MOKHBIX COJICH, TIOTyUYCHHBIX MPH B3AUMOACHCTBHH

THIPOKCHAA KaabIusA U OpTO(POCHOPHOH KHCIOTHL

5. HazoBurecomu: Zn(NOs3),, ALOHCL,, NaHCO;, (CuOH),CO;, NaHS, K,S.

3aganue 9

1. K kakuM KjgaccaM COCAMHCHHH OTHOCATCA ciaeayromme BemectBa N,Os, Zn(OH),, CaO, Ni(NO;),,
H;PO,4, Fe(OH);? C kakmMu W3 NCPCUHCICHHBIX BCIICCTB OYICT pearupoBaTh THAPOKCHT HATpuA? COCTaBBTC
YPaBHECHHUSA PEAKIUH.

2. TlpuBeauTe HE MEHEE CEMH CHOCOOOB TOJYHYCHHS COJICH, HAIMMOIMTE COOTBETCTBYIOIIMC YPABHCHHUS
peaxuui.

3. C moMOIIpr0, KAKHX PEAKIUI MOYKHO OCYIIECTBUTH CIICIYOLIHE TPEBPAIICHI:

S — H,S0,; Cu — CuS; Fe — Fe(OH);?

4. Hanummre ypaBHCHAS PEAKIHH, JOKA3HIBAIOIIHX KHCTIOTHBIHN Xapakrep SO,, P,Os, MnO;, CL,0; .

5. Kakue u3 ykazaHHBIX THIPOKCHAOB MOTYT 00pa3oBats oCHOBHBIC con: a) Cu(OH),; 6) Fe(OH);;

B) KOH; 1) Zn(OH),; 1) CsOH? Hamummre rpadudeckue (hOpPMyIBI BO3MOKHBIX OCHOBHBIX COJICH,
00pa30BAHHBIX JAHHBIMH OCHOBAHWSIMH M CEPHOI KHCIIOTOMH.

3amanue 10



1. B peakmum, C KAKEMH HCOPTAHWYCCKUMM BEINECTBAMH MOJKET BCTYNIATh COMSIHAS — KuCioTa?
[lpueaure mo  aBa MpUMeEpa B3aUMOJCHCTBHUS COJSTHOH KHCJTOTHI C NMPEACTABHTCIIMH Ka’KAOTO KiIacca
HEOPraHMYECKUX COCTUHCHHUM.

2. MoryT M OKCHIABI PAa3HBIX 3JIEMECHTOB pearuposars ApyT ¢ apyrom? Oreer mMoTuBHpyHTe. MOryT Imm
OKCHIIBI PCarupoBaTh C COLAMHE?

3. CocTaBpTC YpaBHCHHSA PCAKIHH, C TOMOINBE) KOTOPHIX MOKHO OCYIICCTBHTH CICAYFOIIHH IIHKI
TPEBPALLECHUH:

Cu — CuO — CuCl, — Cu(NO;), — CuO — CuSO,— (CuOH),SO0,.

4. HaTpoHHas W3BECTh NPEACTABIIET COOOH CMECh T'HMAPOKCHAOB HATpHA W Kamplusa. Ha uém ocHOBaHO
MIPUMCHEHHE 3TOH CMECH I IOTJIOIICHMS YTICKUCIOTO Ta3a? HanwmmTe ypaBHEHHS COOTBETCTBYFOIMMX PCAKIIHH.

5. Compro kakux kucior gpiprorcs jommc (AgNO;) u Oepronerosa comp (KCLO;)? Hammmmure (opuyrst
3THX KHCJIOT i UX MATHHUCBBIX COJICH.

3amanme 11

1. Kakne w3 ykazaHHBIX Ta30B BCTYMAIOT B XHMITUCCKOE B3amMoaekcTere ¢ pacteopoM menoun NO, HCH,
H,S, NO,, N,, CHy4, CO, CO,? Hamumute ypaBHCHUS COOTBCTCTBYFOIIHX PCAKIIHA.

2. IlpuBeauTe ypaBHSHHUS PEAKIUH, B KOTOPBIC MOKET BCTYIATh Pa30aBICHHAS CEPHAS KHCIIOTA.

3. Kak nokazars amdorepnsiit xapakrep Be(OH),, AL,03?

4. Hanummre ypaBHEHHA PEAKIUi, IPH HOMOIIU KOTOPBIX MOKHO OCYIICCTBUTD IMPEBPALICHHUA:

Na — NaOH — NaHCO; — Na,CO; — Na,SO, — NaCl— Na.

5. VKa)KuTe BaJICHTHOCTh KHCJIOTHBIX OCTAaTKOB, BXOAAIIMX B cocTas coscii: CaBr,, KMnO,, K,MnQ,,
Fe(NOj3);, AL,S;.

3aganue 12

1. Kaxk, ucmoms3y s ’ene30, Cepy, BOAY M KHCIOPOA, MOIYIHTh ABa OKCHIA, TBC CONH H ABS KHUCIOTH? OTBET
TIOSICHUTE YPABHCHUSIMH PCAKIHH.

2. ITpuBeauTe MPUMEPHI PEAKIHH, JOKA3BIBAIOIINX OOIMHE CBOHCTBA OCHOBHBIX THAPOKCHIOB.

3. CocraBbTe YpaBHEHHS PEAKIHH, C IIOMOIIBIO KOTOPBIX MOXKHO OCYIICCTBHTH CICAYIOIINC MPEBPAIICHHUS:

Ca — Ca0O — Ca(OH), — CaCO; — CaCl, — Ca(NO3),— Caz(PO,),.

4. Cocraebre (DOPMYJIBI CPETHHX W KHCIBIX CONCH KAMUSI W KambLWA, OOpa30BaHHBIX: a) YTOJIBHOH; O)
MBIIIBIKOBON KHCTOTaMH. Kak MpeBpaTUTh COJIM KHUCIIBIC B COJIM CPEAHUCE?

5. IlpuBeauTe MPUMEPHI IBOMHBIX, CMEIIAHHBIX H KOMILICKCHBIX COJICH.

3amanue 13

1. Hammmmre xmmudeckne (HOPMYIIBI HUTpATa LUHKA, XJIOPHAA IHUTHAPOKCOATIOMHHUS, THAPOKapOOHATa
Maraug, cyabduaa sxenesa (1), kapdonara ruaporcomenn (1) .

2. [IpuBeguTe YpaBHEHMS PEAKIIHIA, C MOMOMIIBIO KOTOPBIX BCEMH BO3MOKHBIMHE CIIOCOOAMH MO>KHO TIOJIYIHTh
XJIOPH/ ATTFOMUHUSL.

3. CocraBbTe YpaBHEHHS PEAKIHH, C IIOMOIIBIO KOTOPBIX MOXKHO OCYIICCTBUTD CICAYIOIINE ITPEBPAIICHIL

Zn — 7ZnS — ZnCl, —Zn(NO3), — ZnO — Na,ZnO, — ZnSO, — Zn(OH),.

4. Macca >Kene3HOH IIACTHHKH, OIYIICHHOW B PAacTBOP METHOTO KyIOpoOca, yBeaumdusacTcs. OOBICHUTE
HAOJFOJAEMOE SIBJICHHC.

5. IlpuBeauTe MpHMEPBI TEPMHUMECKOTO PA3JIOKEHHA KUCIOT, OCHOBAHMM, COJICH.

3aganue 14

1. K xakuM KJIaccaM HCOPTaHHYCCKHX BEmECTB OTHOCATCA N,O, Na,S, CaO, Be(OH),, AgNO;, KOH? C
KAKHMH U3 YKA3aHHBIX BCIICCTB OVACT B3aMMOACIHCTBOBATE COMTHAA KUCI0Ta? [IpHBCANTE YPABHCHHUS PCAKIIH.

2. Iepeuncmmre o0mue cBoticTBa coaei. OTBET WILTIOCTPHPYHTS YPABHCHHCM PEAKITHIA.

3. MOHO JTH IPUTOTOBHUTH PACTBOPHL, COACPKaImue oqHoBpeMeHHO: a) BaCl, n K,CrOy;

6) Pb(NOs3), u Na,SO,; B) Ca(OH), u H,S; ) KNO; u CaCl, ?

4. Hanummre ypaBHEHHA PEAKIU, IPH HOMOIIU KOTOPBIX MOKHO OCYIICCTBUTD IMPEBPALICHHUA:

N, — NH; — (NH,4),SO4 — NH,C{ — NH; — NH,NO;.

5. Hazosute comu: BaCl,, Ba(OC{),, Ba(CLO5),, Ba(CLO,),.

3aganue 15

1. Hamummre rpagiieckue GopMy sl THAPOKCHAOB CICAYOIUX METALTOB: TuTHsL, Mapranna (II),

xpoma (I1I), mapranua (VII), xpoma (Y1), sxenesa (II), sxenesa (II1). Ot xakoro (pakTopa 3aBHCHT KOJTHICCTBO
THAPOKCHIBHBIX TPYIIT B OCHOBAHMSAX ]

2. IlpuseauTe ypaBHCHUS PEAKIHIH, JOKA3BIBAIONINEC OOMINE XHMHUIECCKHE CBOHCTBA KHUCIIOT.

3. C moMOIIbI0, KAKHX PEAKIHH MOKHO OCYIICCTBHTD CICAYIONINC MPCBPALICHHA.



C — CO — CO, — CaCO; — CaCt, — Ca(NO3), — Caz(PO,), ?

4. Kakue u3 HepeyrCICHHBIX KUCIIOT: CEPOBOIOPOIHAS, CEPHUCTAS, a30THAS, (POCPOpPHASL, YKCYCHAS KHUCIOTA
— MOTyT 00pa3oBbIBaTh KHCIble conn? Hammmmre Xumudeckue w rpaduueckue (GopMysl BO3MOMKHBIX KHCIBIX
COIICH, YKa3aB KHUCIOTHI, 00PA30BAHHBIC MX B3AUMOJCHCTBHEM C THAPOKCHAOM KaJbIHSL.

5. Kakas ¢opmya COOTBETCTBYCT MapraHuoBucToi kucmore: HMnO,4; H,MnOy4; H4;MnO,?

2. T 2 - Tecr o TemMe « XHMHYCCKAA TEPMOTHHAMHK»
2.1. IIpuvep KOHTPOILHOI PA0OTHI 1O TeMe «XHMHYECKasi TePMOTNHAMHKA» (BAPHAHTHI KOHTPOJBHBIX PadbOT
mpuseneHbl B Ne 305-2013 METOAUYECKHE YKA3ZAHUSA k npakTH4eckoii W caMOCTOATEILHOIT padoTe

CTYACHTOB 110 TUCHUILIHHE «XnMHSD» TI0 TeMe «XHMHATeCKAast TepMOI[I/IHaMI/IKa»).

3agaqa 1. [Ipsmas wm oOpaTHAS peakums Oy ACT MPOTCKATh PH CTAHTAPTHBIX YCIOBHAX B CHCTCMC:
&) ! 0 CcO
) 5 Yoy @ Clary.

OnpeaeauTh TEMICPaTypy HAYaIa PeaKiuH.

Pemecnue.

N . 0
JI11 0TBETA HA MEPBBIH BOMPOC 3a1A4H HY>KHO HAHTH CTAHZAPTHYFO 3Hepruro [ m66ca peaxuun (A G 208 )>
3HAS, YTO:

AG 298 = (Z v AG(?ﬁp )s npoo —(Z V- AG(?@, ), s OTCHOAA
AGS, = AG? _
298 298,C0O, (1)

1
- (AG§98,CO(F) + 5 : AG§98,02(1~) )

HUcnonezys aannabie Tadmmpl «CranaapTHeie sHepruu [ no66ca obpazosanms semmecTs mpu 298 K» u
VUHTBIBAS, YTO HEPTrII [ nOOCca 00pa30BaHMsI MPOCTHIX BEMICCTB MPUHAITA PABHOM HYJIIO, HAXOIHM:

AG),, =-3943—(-137,14) = -257,16 x ]I

0
Taxum 06pasoM, A G oy < 0, TO €CTh HMECT OTPHLATEIBHOE 3HAYCHHE, CIICA0BATEILHO, IPOLIECC

B3aUMOJCHCTBHUA OKCHIA YITIEPOJa C KHCIOPOJOM MOYKET MPOTEKAaTh CaMOIPOM3BOJILHO B IPAMOM HAINPABJICHUH
nonyueHust CO, npu P =101 x[lanm 7=298 K.

Jlns onpeAeIEHAUST MOXKET JIM 3TA PEAKIHS IPH CTAHAAPTHBIX YCIOBIAX MPOTEKATh B 0OPATHOM HATIPABJICHHUH,
BBIMHCIIAM H3MCHCHHUC SHEeprin [ mO0ca mo ypaBHCHHIO (2 CrIOC00):

AGS% = AH;)% - T'AS;)% .

Tlo Ta6J'II/II.[aM HAXO0AUM CTAHOAPTHBIC SHAYUCHWA SHTAJIbITUA (3HT.':1J'II>1'[I/II/I 06p330BaHI/I}I MPOCTHIX BEUICCTB

0

0
IIPUHSTHI PABHBIMH HYJIF0) H YHTPOIIMH BCIICCTB, yYACTBYIOIMX B peakuun, u paccuursiBaem AH oo, u AS

1
peaknuu: COQ(F) Ad CO(F) + E Oz(p).
AH 3y = AH 355 o = AH o o, = —110550 — (=393620) = 283,07 xJIx.

1
AS5es = (Soesco + > SZOQ&OZ = S;)Q&COZ =(197,4+102,52)—213,6 = 86,32 i/ K = 0,0863 x/x/ K.

Toncrasus suaverus AH y,, u ASY B ypasrerue, naxomum: AG o, = 283,07 - 298 - 0.0863 = 257.35



kx; AGHB >0,

3meHeHVe aHeprum FM66ca - BesMUMHA MOMOXKMTENbHAs, NO3ITOMY o6paTHas peakums npu 25 0C
HEBO3MOXHa.

[ins oTBeTa Ha BTOPOiA BONPOC 3aja4n HeOOX0A4MMO onpeaennTs Temnepartypy, npu kotopoin AGO =0 (10
€CTb 41151 PaBHOBECHOIO COCTOSIHWSA). STOMY YC/IOBUIO OTBEYaeT ypaBHEHME:

AHo T ASo AH 298 3 073279K
AH29 - 1 *As 298 = 0, OTKy,qal A@Qg@ M%&Sb 3279

Taknm 06pa3om, paBHOBECUE HacTynaeT nNpu Temnepatype 3006 OC (3279 - ?]3 = 3006 C).

CneposatensHo, npu Temnepatype Hke 3006 OC camonpon3BO/bHO MPOTEKaeT NPOLLECC OKUCIEHNA OKCMaa
yrnepoga Kucnopogom, a Beiwe 3006 0C BO3MOXKHO CaMOMNpou3BosibHOE pasfioxkeHne CO2.

OtBeT: AG2w = -257,16 kx; T=3279 K

3afava 2. Peakuus ropeHns METUI0BOTO CNMPTa BbIPKAETCA TEPMOXUMUYECKUM YPaBHEHMEM:
t°C
3
CHOHEK + - 1- 02N = CO2n) + 2H20 (¢ . AH -? Bbluncnute TennoBoi 3peKT 3TON peakuum, ecim

N3BECTHO, YTO MO/bHAA TennoTa napoobpasosaHns CH30H (38 pasHa +37,4 K.

PeLueHwe.

[ns onpefenenns AH peakumm Heo6XoAMMO 3HaTL TensioTy obpasoBaHms CH30H (R

CH3OHW = CH3OH(r), AH = 37,4 kX,

37,4 = -201,17 - AHo29s, CH30H(K) = -201,17 - 37,4 = -238,57 k[

AN298, ey = AHOZG co2+ 2 N % , HOPK - AHOZB cHeoH(K) = -393,51 + 2 (-285,84) + 238,57 = -393,51 -
571,68 + 238,57 =
726,62 kx.

OtBeT: Arf35B pay = -726,62 KK, peakums 3K30TepPMUYECKas.

3apava 3. OnpegennTb, Kak CKaXKETCS MOBbILLEHWE TEMMNEPATYpbl HAa HanpaBeHWe NPOTEKaHNS peakuuii.

L.CI2r)y+2HJ(M) N J2K)+ 2HCI(N), AGJear\ = - 194,0 k.

2.J2Ky+H25(M)~ 2HJI(r) + S(K), AGpeay2 = 37,4 k[x.
PeLueHue.

To, uto AGOslj < 0yKasbIBaeT Ha BO3MOXHOCTb CaMOMPOW3BObHOTO NPOTEKaHWs peakumn (1) B mpsMom

HanpasneHun, a AG °ea,2 > 0 03HayaeT, 4TO peakums (2) npu CTaHAAPTHbLIX YCI0BUSX NPOTEKAET B 0OPaTHOM
Harnpas/ieHnn.

OTBeT Ha BOMpoc 3afa4n onpegensetcsa 3Hakom A SO peakuuit. B peakuyum (1) 4uncio Monb ra3o006pasHbIx
BELLIECTB YMEHbLLIAEeTCs ¢ 3 40 2 MOsb, a B peakumn (2) - BospacTtaeT ¢ 140 2 monb. CnegosatensHo, AS® <0 u
as?2 >0, 1o ectb BypaBHeHUM AGO0 = AHZB —T *AS2*9g; uneH - T */AS0 > 0 ansa peakuyun (1), a gns
peakumu (2) - T *AS0 < 0. Takum 06pa3oM, C NOBbILLEHMEM TeMMEPaTypb! (BO3pacTaHe MHOXUTeNs T) 3HaueHne
A G feakdl 6yaeT Bo3pacTatb, Y4TO NpenaTcTByeT npoTekaHuio peakumm (1), a AG featd 2 - ymeHbLUAeTCs, YTo
6naronpuATCTBYET NPOTEKAHWIO peakLmu (2) B NPSMOM HanpasieHNN.

2.2. MONHbIA KOMNAEKT OLEHOYHbIX cpeacTB T 2 B konnyecTse 14 BapmaHTOB npusegeH B Ne 305-2013

METOAMYECKUME YKA3AHWA K NnpakTU4eCcKOn 1 caMoCcToATEIbHOM paboTe CTYLEHTOB N0 AUCLUMNIIMHE
«XnUMUA» Mo Teme «XMMnyeckas TepMmognHaMunKar.

2.KP 2- noteme «OKMUCNNTENIbHO-BOCCTAHOBUTE/NbHbIE peakunm»



2.1. Mpumep KOHTPOALHOW paboTbl MO Teme «OKWUCAUTENIbHO-BOCCTAHOBUTENbHbIE peakuum» (BapuaHTbl
KOHTPONbHbIX paboT npusegeHbl B No 307-2013 METOANYECKUME YKA3AHWA Kk npakTuveckoin wu
camocTosTeNlbHOV  paboTe  CTYAeHTOB MO gucuumnavHe  «Xumus» no  TemMe  «OKUCAMTENbHO-
BOCCTaHOBUTE/IbHbIE MPOLECChI».

3agaya 1 Onpegenvtb CTeneHb OKWUCMEHWA MNOAYEPKHYTLIX 3/IEMEHTOB. YKaXWUTe OKuUCAUTeNn W
BOCCTAHOBUTESN:

(NH4)+ N2, (NO3)- NO, (NO2)-, NO2 N203.
OTBeT Aatb Ha OCHOBE 3/1EKTPOHHOr0 CTPOEHUSA aToMa.
PeLueHwe.

(bLHH)+ bl2°, Q tH 3)\ bHD"2 (tFD'2\ N 4 22 bHX0 32

'N3'2s2p6=> BoccTaHosuTtesib, HCON= -3.

N 2'252p3=>0KNC/IUTE/IbHO-BOCCTaHOBMIeIbHasA ABONCTBEHHOCTL (ITCON= 0, MpOMEXYTO4YHas CTeneHb
OKUCIIEHMA).

N5+2s"2p" => okucnutens, BCON= +5.

N2 2s:2p' => OKNCANTENbHO-BOCCTAHOBUTE/IbHAsA ABOMCTBEHHOCTL (ITCON= +2).

N3+2s2p" => OKMCIUTENbHO-BOCCTaHOBUTENbHAA ABONCTBEHHOCTL (MCO. = +3).

N4+2sTp" NoKncnuTenbHO-BOCCTaHOBUTE bHAA ABOCTBEHHOCTL (MCO. = +4).

N3+2s2p" => OKMCUTENbHO-BOCCTAHOBUTENbHASA ABONCTBEHHOCTL (MCOM= +3).

3afava 2. MNoabepute KOIPPULMEHTLI METOAOM 3/1EKTPOHHOIO GanaHca:
1) Cul2=Cul + 12;
2) AL+ HC1"Al1C13+ H2;

3)KC103=KC1+02
CocTaBbTe 3/1eKTPOHHbIE 1 MOJIEKYISAPHBIE YPaBHEHWUS COOTBETCTBYIOLLMX pPeakLyii.

PeLueHue.

1) 2CutA2'= 2CuH"+ 122,
Cn++ 1le  Cwtnpouecc BocCcTaHOBMEHNSA, CY +OKUCIUTESb.
2"-2c  12'npouecc okucnexus, [
BOCCTaHOBUTESb.
2Cu2+421 72C ut+ 120
2) 2A1°+ 6H+CI -* 2A1 3C13 + 3H2’|.
Al - 38 ~*Al3+npouecc okucneHuns, Al"
BOCCTaHOBUTE/b.
2H++ 28 “*H2npouecc BoccTaHOBNEHUA, H+
OKUCNUTENb
2A1+6H -*2A1 + 3H2
3) 2K+CL#) 32= 2K+C1 + 302",
Ci5++ 68 -*CI
npouecc BocctaHoBNeHUs, CL + OKUCINUTENb.
3 6 202-4 02
npouecc okucneHus. 0~ BOCCTaHOBUTE b.
2Cl +60 —=X1"+302

3apava 3. Kakve OKUG/UTENbHO-BOCCTAHOBUTE b HbIe CBOIACTBA NPOSBNSET:
1) 6uxpomat aHnoH Cr20
2) noamns aHuoH I-,
OTBeT: faTb Ha OCHOBE 3/1EKTPOHHOI0 CTPOEHNS aTOMa.

PeLueHue.

1) (Cr40'27)2 24Cr°3dsl
24Cr6+3d"4s" =mokucnutenb, BCOQ = +6.



2) I s31° 5s25p\
53l 5s25ps ~BoccTaHoBUTENbL, HCOIi= -1.

3agaya 4. Cepebpo He B3aMMOJENCTBYET C pa3baBneHHOW CEPHOI KNCNOTOM, TOr4a Kak B KOHLEHTPUPOBaHHON
KICNOTE OHO PacTBOPSieTCS. UeM 3TO MOXHO 06bACHWTL? COCTaBbTe 3/IEKTPOHHbIE U MONMEKYNSPHbIE YpaBHEHMS

COOTBETCTBYHLUMX PEAKLMIA N paccTaBbTe KOIPMULMEHTbI 31EKTPOHHO-MOHHBLIM METOZAOM.
PeLueHwe.

1) Ag + H2504 ">

H2S04 pa36aBJ'I8HHaFI KMUCNOTa OTHOCUTCA K HEOKUC/IUTESNIbHBIM KMC/I0TaM, OKUC/TUTENIEM SIBNISIETCS KaTMOH H+ B
Kncnore.

E =EOa¢n- EOscrn= EOHHHR R - EXAgHV =0 - 0,80 =

-0,8 B<0. TakK KakK pa3HOCTb OKWC/MTE/IbHO-BOCCTAHOBUTE/IbHBIX MOTEHLUMANIOB MEHbLUE HY/Sl, TO PeaKuus He
npoTekaeT. Ag B psfy HarnpsXKeHUI METa/INIOB PAcMoOXKEHO MOC/e BOAOPOAA.

2) 2 AQO+ 2 HH2SHB0-24(KOHL) — —  AgH2S+80-24+ SH0-221 + 2 H+20-2

OkucnmTenem SBASETCA Cepa B BbICLUEA CTemeHW OKucneHus +s. KoHUeHTpupoBaHHasaH2SO4 sasnsetcs
OKUCNIMTENbHOM KUCNOTOW 3a CHET Cepbl B BbICLLEl CTENeHW OKUCEHNS +6 .

Ag - le —Ag+ np. okncneHus, Ag BOCCTaHOBUTESb.
i+\0fi)2" 4H++ 2e — S-02+ 2H20 nip. Boc-1. SO
2Ag + SOs2 + 4H+—2Ag++ SO2 + 2 H20.

3afava 5. Vicxogs w3 cTeneHw okucneHus ocopa B coeauHenmsax PH3, HsPO4, H3PO3 P onpegenuTe,
KaKoe M3 HUX ABNAETCH TOMIbKO OKUCNUTENEM, TO/bKO BOCCTaHOBUTeNneM. OTBET faTb Ha OCHOBAHWW 3/71IEKTPOHHOIO
CTPOeHMs aTtoMa. PaccTaBbTe KOIP(MULMNEHTbI METOLOM 3/IEKTPOHHOTO 6anaHca B ypaBHEHWAX PeakLuuii o cxeme:

PbS + HNO3 — S + Pb(NOs)2 + NO + H20.
PeLueHue.
P-sH 3+ - (hocthmH.
15P0  MOAYEKHYTbI BA/IEHTHbIE 3/IEKTPOHBI; P 3femeHT; BCOP = +5.
Po+ 3e— P3 np. BoccTaHOB/EHUSA, Po OKUCIATESb.
P3 3s23ps™ BOCCTAHOBUTESIb.
MOMHOCTLIO 3aMONHEHHbIE 3/1IEKTPOHAMU Ba/leHTHble opbuTasim y  P306ycnoBnvBaloT CBOMCTBO OTAaYU
3NeKTPoHOB, P3-Bcerfa ABndeTca BOCCTaHOBUTENEM.
H3+P4504-2 pochopHas kucnora.
Po- 5e —P 5-np. okuncneHus, Po BOCCTaHOBUTESD.
P5+ 3s03po”  oKuCUTENb.
OTCYTCTBME 3NEKTPOHOB HA Ba/EHTHbIX opbuTansx y PS5+ 06ycnasnvBaeT CBOMCTBO NPUCOEAMHEHMS
3/1eKTPOHOB. MoaTomy P5t+Bcera ABigeTca OKUCIUTENEM.
H3+P+032 thocthopucTtas Kucnota.
Po- 3e — P3+ np. okucneHuns, Po BOCCTaHOBUTESb.
P3+3s23po”  OKMCANTENbHO-BOCCTAHOBUTE/bHAS ABOVCTBEHHOCTb.
Hanmuume 3-Xx 31EeKTPOHOB Ha BaNieHTHbIX opbutansx y P3+ o06ycnaenvBaeT CBOMCTBO NPUCOELUHEHWS

3M1EKTPOHOB 1 CBOICTBO OTAAYM 3/1EKTPOHOB B 3aBUCMMOCTY OT NPOTEKAEMOI peakLmu.
HCO

P BCO
P3 Po P3+ PS5+
BoccTaHoBUTEND OKucnuTenb

[JBOCTBEHHOCTb, MPOMEXYTOUHAs
CTeneHb OKWC/EHNS

3Pb+2S2 + s H+N+50 32" 3So + 3Pb+2(N+4503-2)2 + 2N+20-2 + 4H2+0:2
S2 - 2e —8), np. ok-5, SZ BOC-/b.

2 N5+ 3e — N2+ np. Boc-1, N5+ OK-/1b.

352 -6e + 2NS+H+ 6 — 3S0 + 2N2k



38% + 2N — 38Y + AN,

2.2. IloHblii KoMIIeKT oneHo4YHBIX cpeacTB KP 2 B kosmuecTBe 16 BapnanToB.

3aganmne 1

1. OnpenemmTh CTCTICHB OKHCICHHS XpoMa B coemmHeHHAX: K,CrO,, Cr,O;, Fe(CrO,),, K,Cr,0,,
Cr,(S0,)3, Na3[Cr(OH)4]. B kakux BemecTBax XpoM SBIICTCS TOJIBKO OKHCTHTCIICM.

2. B cxemax peakumii pacTBOPCHHE METAUIOB B a30THOHM KHCJIOTE MOAOEpHUTE KOIPPHUIMEHTH METOAOM
3JICKTPOHHOTO OajIaHca:

Mg + HNO; (konm.) — Mg(NO3), + N, + H,O.

Mg + HNO; (pa30.) — Mg(NO3), + NH,NO; + H,0.

Fe + HNO; (pa30.) — Fe(NO3); + NO, + H,O.

3. MeTooM 3eKTPOHHO-HOHHOTO Oananca noadepure K03 (hUIHCHTH B YPABHCHHH PCAKIIHH:

Nal + NalO; + H,S0,4 — 1, + Na,S0, + H,0.

4. Kakue OKMCITHTCIHHO-BOCCTAHOBHTCIBHBIC CBOMCTBA MPOABIHiCT HOH 103", OOBIACHHTS, OCHOBBIBASACH HA
€r0 3JIEKTPOHHOM CTPOCHHUH.

Saganmne 2

1. OnpenenauTts CTCNCHD OKHCJICHHS MOMICPKHYTHIX 3ICMCHTOB B coeamHeHMIX: K,Cr,O,, KI, KCIO;,
H,S04, H,S, KMnO,4, HCIO, HCI, MnO». YKasKHTS OKHUCIHUTCIH H BOCCTAHOBHTCIIH.

2. B cxemax peakumil B3aUMOACHCTBHSA MCTALIOB ¢ KOHLICHTPHPOBAHHOHN CCPHOM KHCIOTOH MOAOCPHTE
K03()(pUIIMEHTHI METOIOM 3IEKTPOHHOTO OanaHca:

Cu +H,S80, (koHm.) — CuSO, + SO, + H,O.

Mg +H,S0, (xorn.) — MgSO, + H,S +H,O0.

K+ H,S0, (xonn.) — K,SO, + S +H,O0.

3. MeTooM 3eKTPOHHO-HOHHOTO Oananca noadepure Ko3(h()UIHCHTH B YPABHCHHH PEAKIIHH:

SnSO, + KMnO, + H,SO, — Sn(S0,), + MnSO, + K,SO, + H,O.

4. Kakue OKHMCIHTCTFHO-BOCCTAHOBHTCIIBHBIC CBOUCTBA MpOsABAAeT HOH MnO, OOBACHHTE, OCHOBHIBAACH

HA CTO 3JICKTPOHHOM CTPOCHHH.

3aganme 3

1. OnpesieTh CTENEHb OKHCIIEHUS TIOYEPKHYTHIX 3IeMEHTOB B coemuuennax: NH,', N,, NO5”, NO, NO, ',
NO,, N,O3. YKaKHTC OKHCIHTCIH W BOCCTAHOBHTCIIH.

2. B cxemax peakumit mogoepute K03(h(OHIHEHTHI METOOM 3JICKTPOHHOTO OanaHca:

AgNO; +KOH — Ag +KNOj; +0O,+H,0.

H,O, — H,0 +0,.

Cul, — Cu +1,.

3. MeTooM 3eKTPOHHO-HOHHOTO Oananca noadepure Ko3(hUIHCHTH B YPABHCHHY PEAKIIHH:

K,Cr,0;+ H,S + H,SO,4 — Cr,(804); + S + K,S0,4 + H,O.

4. Kakue OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBIC CBOUCTBA MPOSBIIET HOH Cr,0-%. OOBIACHUTE, OCHOBBIBASICH

HA €0 3JICKTPOHHOM CTPOCHHUH.

Saganmne 4
1. OnpeaeauTh CTCICHB OKHCICHUS OAUCPKHY THIX MICMEHTOB B coeamHeHmAX: NaCl, NH;, Na, Mn(ClO,),,
FeCl,, K-S, NaHS, NaHSO,. YkaxuTe OKUCIUTCIH H BOCCTAHOBUTCIIH.
2. MeTomoM 3ICKTPOHHOTO Oamanca moa0epuTe KO3 (PHIMCHTH B CXCMaX MPOICCCOB:



Li+H,0 — LiOH + H,.
Br, + H,O — HBr+ HBrO.
H, +S — H,S.
3. MeTooM 3eKTPOHHO-HOHHOTO Oananca noadepure K03 (hUIHCHTH B YPABHCHHH PEAKIIHH:
CrCl; + Br, + KOH — K,CrO, + KBr+KCI +H,O0.

4. Kakue OKHCIIHTEIbHO-BOCCTAHOBHTEIbHBIC CBOMCTBA MPosBIsieT HoH CrO,”. OOBACHUTE, OCHOBBIBAACH HA
€r0 3JIEKTPOHHOM CTPOCHHUH.

3aganmne 3
1. OnpeaemuTh CTCICHb OKUCICHHA MOAUCPKHYTHIX 3ICMCHTOB B coeauHeHIAX: PbO,, CO, HNO;, MnO,,
Cr,0,%, Cr0,*, [Cr(OH)]*.

YKaKUTE OKUCIHTEIIA M BOCCTAHOBUTCIH.
2. MeTomoM 3ICKTPOHHOTO Oamanca moa0epuTe Ko3(p(PUIMCHTH B CXSMAaX MPOLCCCOB!

Al+HCl — AICl; + H,.

KCIO; — KCIl+ Os.

NH,4NO, — N, + H,0.
3. MeTooM 37eKTPOHHO-HOHHOTO Oananca noadepure K03 (hUIHCHTH B YPABHCHHH PCAKIIHH:

NaNO, + Nal + H,SO, (pa36.) — NO +1, + Na,SO, + H,0.

4. Kakue OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIC CBOHCTBA MPOSBILIET HOH ['. OOBICHUTE, OCHOBBIBASICH HA €TO
JNICKTPOHHOM CTPOCHUH.

3aganmne 6
1. OnpeaemuTh CTCNICHh OKUCICHUA MOTUCPKHYTHIX IEMCHTOB B cocamuacHusIX: H;BO;, HBr, HBF,, O,
PH;, Rb.

VYKQOKHTEC OKHCIUTETH H BOCCTAHOBHTCITH.
2. MeTomoM 3ICKTPOHHOTO Oamanca moa0epuTe Ko3((PUIMCHTH B CXEMAaX MPOLCCCOB!

Ag,0O — Ag+0,.

NH; + O, — N, + H,0.

F, +H,0 — HF+0,.
3. MeTooM 3eKTPOHHO-HOHHOTO Oananca noadepure Ko3(h()UIHCHTH B YPABHCHHH PCAKIINH:

Na,MoO,+ HCl+ Al — MoCl, + AICl; + NaCl+ H,O.

4. Kakue OKHCIHTCIbHO-BOCCTAHOBHTCIIBHBIC CBOHCTBA MPOABIACT HOH MoO,”. OOBACHHTE, OCHOBBIBAACH
HA €T0 3JCKTPOHHOM CTPOCHHUH.

Samanme 7
1. OnpeneuTh CTCICHD OKUCIICHHUA TIOTUCPKHY THIX 3JICMCHTOB B coemumueHUAX: S, K,S0;, CuSO,4, H,S0,,
H,S, K,8, SO,, SO.

VKAKATC OKHCIIMTCIIH H BOCCTAHOBHTCIIH.
2. MeTomoM 3ICKTPOHHOTO Oamanca moa0epuTe KO3 (PUIMECHTH B CXEMAaX MPOLCCCOB!

I,+H,S— HI+S.

Cl, + H,S + H,O — HCl + H,80,.

CaH, + H,O — Ca(OH), + H.,.

3. MeTooM 3eKTPOHHO-HOHHOTO Oananca noadepure K03 (hUIHCHTH B YPABHCHHH PEAKIINH:
KMnO, + H,0, + H,S0, — MnSO, + O, + K,S0, + H,O.
4. Kakne OKHCIHTCIIFHO-BOCCTAHOBHTCIFHBIC CBOHCTBA MPOABIACT MEPOKCHT Bomopoxa H,O,. OOwsacHmuTE,
OCHOBBIBASICH HA €r0 3JICKTPOHHOM CTPOCHHUH.
3aganmne 8
1. OmpeaenuTh CTCTICHb OKUCICHHA MOAUCPKHYTHIX 37ICMCHTOB B coeamueHuax: H,S, SO,, CO, Zn, F,,
NaNO,, KMnO,.
YKaKUTE OKUCIHTEIIA M BOCCTAHOBUTCIH.
2. MeromoM 3ICKTPOHHOTO Oamanca moaOepuTe KOIQQHUIMCHTHI B CXCMAX, ICKAIMMAX B OCHOBC
METAJUTY PrHYCCKHUX MPOIECCOB!
Fe,O; + Al — Al,O; + Fe.
V5,05 + Ca— CaO +V.



H2 + 02 — H2O

3. MeTooM 3eKTPOHHO-HOHHOTO Oananca noadepure K03 (hUIHCHTH B YPABHCHHH PEAKIIHH:

Na,SeO; + NaOH + Cl, — Na,»SeO, + H,O + NaCl.

4. Kakue OKHCTUTEIbHO-BOCCTAHOBUTEILHBIC CBOHCTBA TMPOsBIseT Se0,>. OOBACHHTE, OCHOBBIBAACH HA CrO
JNEKTPOHHOM CTPOCHHH.

3aganme 9
1. OnpeaemiTh CTCTICHb OKUCIICHHUS MOTICPKHYTHIX 3CMCHTOB B coeauHeHHAX. K,CrOy, Cry(S04);, CrOs;,
Cr, CrCl,, Nas;[Cr(OH)¢].

VKAKATC OKHCIIMTEIIH H BOCCTAHOBHTCIIH.
2. MeTomoM 3ICKTPOHHOTO Oamanca moa0epuTe KO3((UIMCHTH B CXEMAaX MPOLECCOB!

K+H,0 — KOH +H,.

KMnO, — K,;MnO, +MnO, + O,.

Sb,0; + HBrO; — Sb,Os + HBr.

3. MeTooM 37eKTPOHHO-HOHHOTO Oananca noadepure K03 (hUIHCHTH B YPABHCHHH PCAKIIHH:
Se + H,O + HNOj3(pa36.) — H,SeO; + NO.
4. Kakue OKHCITHTEIbHO-BOCCTAHOBUTEILHBIC CBOHCTBA MPOsBIseT SeO;>. OOBACHHTE, OCHOBBIBAACH HA €O
JNEKTPOHHOM CTPOCHHH.

3aganne 10
1. To cremenu oxucieHus pocdopa B coemuacHuax PH;, H;PO,, P, H;PO;, NasPO,, Caz(PO,),.
2. MeTomoM 3ICKTPOHHOTO Oamanca moa0epuTe KO3((PUIMCHTH B CXEMAaX MPOLCCCOB!
Nal + KMnO, + KOH — I, + K,MnQO, + NaOH.
Bi,0; + HNO; — Bi(NO3)s; +NO +H,0.
FeS+ 0, — Fe,05 + SO,.

3. MeTooM 3eKTPOHHO-HOHHOTO Oananca noadepure Ko3(hUIHCHTH B YPABHCHHH PEAKIIHH:
Au+HNO; + HCl — AuCl; + NO + H,O.
4. Kakne OKHCIHTCIFHO-BOCCTAHOBHTCIIBHBIC CBOHCTBA MposaBIaeT NO; . OOBACHHTE, OCHOBHIBAACH HA CTO
3JICKTPOHHOM CTPOCHHH.

Saganmne 11
1. To crenenu oxucneHuA Pocdopa B coemuacHuax PH;, H;PO,, P, H;PO;, Na,HPO,, CasPs.
2. MeTomoM 3ICKTPOHHOTO Oamanca moa0epuTe Ko3(p(PUIMCHTH B CXEMAaX MPOLCCCOB!
Mn,0O3 +8i — SiO, + Mn.
P+ HIO; + H,O0 — H;PO, + HIL.
TiCl, + Mg — MgCl, + Ti.

3. MeTooM 3eKTPOHHO-HOHHOTO Oananca noadepure Ko3(hUIHCHTH B YPABHCHHY PCAKIIHH:
Na,CrO, + PbO, + NaOH — Na,CrO, + Na,PbO, + H,0.
4. Kakue OKHCITUTEIbHO-BOCCTAHOBUTEILHBIC CBOHCTBA TMPosBIsier Cr0,>. OOBACHHTE, OCHOBBIBAACH HA €O
JICKTPOHHOM CTPOCHHUH.

Saganne 12
1. OmpeaenuTh CTCNCHh OKHCICHHS MOAUYCPKHYTHIX 3MCMCHTOB B coeamHeHMAX, _Al,O;, P,0s, KCr(SO,),,
H,Cr0,, LiCrO,, Na,ZnO,.

YKaKHUTC OKUCIHTEIIA M BOCCTAHOBUTCIH.
2. MeTomoM 3ICKTPOHHOTO Oamanca moa0epuTe KO3((PUIMCHTH B CXEMAaX MPOLECCOB!

I, + Cl, + H,O — HIO; + HCI.

HBr + CrO; — Br, + CrBr; + H,O0.

H,SO; + HCIO; — H,S0, + HCI.

3. MeTooM 3eKTPOHHO-HOHHOTO Oananca noadepure K03 (hUIHCHTH B YPABHCHHY PEAKIINH:
CI'Q(SO4)3 + BI'Q + NaOH — N32C1'04 + NaBr + NaZSO4 + HQO



4. Kakue OKHCIIHTEIBHO-BOCCTAHOBHTENIBHBIC CBOHCTBA mposBmseT Cr''. OGBACHHTE, OCHOBBIBASCH HA €TO
JNICKTPOHHOM CTPOCHHUH.
Saganne 13

1. OnpeacmuTh CTCICHb OKUCICHAS CephI B coenuaeHIAX: S, SO3, Na,SO;, CS,, As,S;, SO,, H,SO,.
VYKQOKHTES OKHCIUTETH H BOCCTAHOBHTCIIH.
2. MeTomoM 3ICKTPOHHOTO Oamanca moa0epuTe KO3((PUIMCHTH B CXSMAaX MPOLCCCOB!

Mg+ N, — MgsN,.

Al+1, — All;.

NH; + O, — NO+H,0.

3. MeTooM 3eKTPOHHO-HOHHOTO Oananca noadepure K03 (hUIHCHTH B YPABHCHHH PCAKIIHH:
FeS + HNO; (konm.) — FeSO, + NO, + H,O.
4. Kakue OKHCIIHTEIHHO-BOCCTAHOBHTCIBHBIC CBOMCTBA mposBiieT S°. OOBACHHTE, OCHOBBIBASCH HA €TO
3IEKTPOHHOM CTPOCHHH.

Jananue 14
1. OnpeneuTh CTENEHb OKHCIEHH a30Ta B coeauneHmax (NH ), N,, (NO;), NO, (NO,)", NO,, N,Os,
NH,OH, N-H,.

VYKOKHTC OKHCIUTETH H BOCCTAHOBHTCIIH.
2. MeTomoM 3ICKTPOHHOTO Oamanca moa0epuTe Ko3(p(PUIMCHTH B CXEMAaX MPOLCCCOB!
Pb(NO3)» — PbO +NO, + O,.
CuO +NH,OH — Cu+ N, +H,O0.
KCIO; — KClO4+ KClL.

3.MeToa0M 3ICKTPOHHO-HOHHOTO OaJaHCa MOA0CPUTS KOX(P(PHIHCHTH B YPABHCHUH PCAKIIUH:
KMnO, + KNO; + H,S0, — MnSO, + KNO; + K,S50, + H,0.
4. Kakue OKHCIHTEILHO-BOCCTAHOBHTEIBHbIC CBOKCTBA MposiBIsieT MnO,4". OOBsICHATE, OCHOBBIBASICH HA €TO
3JIEKTPOHHOM CTPOCHHH.

Jananue 15
1. OnmpeacmTh CTCICHB OKUCICHHS TOTUCPKHYTHIX 3ICMCHTOB B COCTHHCHIAX S05*, 80,%, NO; , NO,,
ClO, C10s", [AI(OH),4]".

VYKQOKHTC OKHCIUTETH H BOCCTAHOBHTCIIH.

2. MeTomoM 3ICKTPOHHOTO Oamanca moa0epuTe Ko3(p(PUIMCHTH B CXEMAaX MPOLCCCOB!
Ag+HNO; (xorn) — AgNO; + NO, + H,0.
Cu+ HNOj; (pa36.) — Cu(NOs;), + NO + H,0.
Ca+ HNO; (xoru) — Ca(NO3), + N,O + H,0.

3.MeToa0M 3ICKTPOHHO-HOHHOTO OaJaHCca MOA0CPUTS KOX(P(PHIHCHTH B YPABHCHUH PCAKIIUH:
KCIO; + FeSO, + H,SO, — KCl + Fe,(S0,4); + H,0.
4. Kakue OKMCITHTCIHHO-BOCCTAHOBHUTCIBHBIC CBOWCTBA MpoaBieT ClO; . OOBiACHUTES, OCHOBBIBAACH HA CTO
JICKTPOHHOM CTPOCHHUH.

Jananue 16
1. OmpeaeauTh CTCTICHB OKHUCTICHHUS TIOTUCPKHYTHIX 3]ICMCHTOB B CoeaUHCHIIX: VO3, w042', 104,
H3&O37 127 Hl: w

YKaKUTE OKUCIHUTEITH W BOCCTAHOBUTCIH.
2. MeTomoM 3ICKTPOHHOTO Oamanca moa0epuTe KO3((PUIMCHTH B CXEMAaX MPOLECCOB!
AgNO; + AsH; + H,O — Ag+ H3AsO; + HNO;.
S+KOH — K,S0; +K,S + H,O0.
Fe + CuSO, — Cu+FeS0O,.

3. MeTooM 3eKTPOHHO-HOHHOTO Oananca noadepure K03 (hUIHCHTH B YPABHCHHY PEAKIIHH:



4. Kakne OKHCIHTCIFHO-BOCCTAHOBHTCIIBHBIC CBOHCTBA MposABIAeT NO, . OOBACHHTE, OCHOBHIBAACH HA CTO
3JICKTPOHHOM CTPOCHHH.

3. KP 3 no teme «Koppo3nst META/II0B H 3aIINTA METAJLJIOB OT KOPPO3HID)

3.1. lIpumep KoHTPOILHOTT padoThI Mo Teme «Koppo3nst MeTa/vioB U 3aIIATA METALIIOB OT KOPPO3HID)
(BapuaHTBHI KOHTPOJBHBLIX padot npuseaensl B Ne 308-2013 METOANYECKHUE YKA3ZAHMUA k
MPAKTHYIECKOH 1 CAMOCTOATE/ILHOI padoTe CTYACHTOB 1O AUCIHILINHE «XuMIs 1o o Teme «Kopposust
METAJVIOB H 3AIATA METALIOB 0T KOPPO3HID

3agaqa 1. XemesHoe u3aenne MOKPBLUTH MHHKOM. Kakoe 3TO MOKPHITHE — aHOAHOE Wi karoaHoe? TTouemy?
CocraBbTe YPaBHCHHUA AaHOJHOTO M KATOJHOTO MPOLECCOB KOPPO3HH 3TOTO M3ACIHA MPH HAPYIICHUH CIIOMIHOCTH
MOKPBITHS BO BIOKHOM BO3AYXC H B PACTBOPE COJIHOM KHCIOTHL Kakue mpoayKThl KOPPO3HH OOpasylOTCA B
TEPBOM H BO BTOPOM CIYYasX?

Pemenue.
[{uak mvmeeT Ooee OTPHUATEILHBIN MOTCHIINA.

E°..*) zn = - 0,76 B, uem xene30: Eq') 5. = - 0,44 B, mo3TOMy B rajbBAHHYCCKOM 3ICMCHTC IHHK
SBIIACTCS AHOAOM, A KCIC30 — KATOAOM. B 3TOM  CIIy¥a¢c OWHK ABILICTCA AHOJTHBIM MOKPBITHEM IO OTHOMICHHIO K
3AMUIMACMOMY MCTALTy — JKejIe3y. [IpH HAPYMCHHH  LCIOCTHOCTH LHHKOBOTO MOKPBITHA BO3HHUKACT
raabBAHMYECKUM 3JIEMEHT, B KOTOPOM aHOJ (UMHK) OKHCIIETCS (pa3pylIacTcs), a KaToh (KEIE30) OCTAeTCs
3aMUIICHHBIM 10 TEX IOP, MOKA BECh 3ALIMTHBIN CJIOH HE OyJET pa3pyIIcH.

[Ipu koHTAaKTE C KHCIOW KOpPpo3MOHHOW cpexoit (pactsopoMm HCl) B oOpasyromemMcs ranbBaHHISCKOM
JJICMCHTE 3JCKTPOHBI OT HUHKA HEPEXOIAT K HKEJC3y, HA MOBEPXHOCTH KOTOPOTO IPOMCXOTUT BOCCTAHOBJICHHC
KAaTHOHOB BOJOPOAA:

() Awox: Zn-28= Zn'' jip. OKMCICHHS, ZN — BOCCTAHOBHTEC D,

(+) Karon: 2H™ 2&=H, ] np. Boccranosnenus, non H' - okucMTE B,

Zn + 2H = Zn** + H,T- CYMMAapHOC YPABHEHHE IMPOLECCA KOPPO3HH OLUHKOBAHHOIO JKEIIC3a B PACTBOPE
HCL

B 3TOM CiIy4dae 3IEKTPOXUMHYECKA KOPPO3HS MPOTEKACT ¢ BOJAOPOIHON ACTIOIpU3ALIUCH.

Bo BIKHOM BO3AyX€ AKIUENTOPAMH 3JICKTPOHOB SB/LAIOTCA MOJICKYIbI KHCIOPOAA, U KOPPO3UA NPOTEKACT C
KHCITOpOAHOHM  Acnoisipm3anueH. [Ipm paboTe  TAKOTO TAaTbBAHWMYECKOTO  3JEMECHTA LHUHK  OKHCIIETCS, a
MOCTYMAOIIME HA IOBEPXHOCTH KaTo/a (KeJie3a) 3JACKTPOHBI OT IIMHKA BOCCTAHABIMBAIOT KHCJIOPOJ, HAXOAAIHHCA
B BO3/yXE:

(-) Awox: Zn-2& =Zn*" 2 Mp. OKHCJICHHS,
Z1n — BOCCTAaHOBHUTETb,
(+) Karox: 2H,0O + O,+ 48 =40H" 1 Tp. BOCCTAHOBIICHHUS,

O, — OKHCIUTENb.

27Zn+ 2H,0 + 0, =2Zn*"+ 4OH" - cyMMapHOE ypaBHCHHE MpPOIECCA KOPPO3HH OIMHKOBAHHOTO KENIE3a BO
BJIAYKHOM BO3JyX€.

OG6pa3oBaBIIMECS HOHBI ZN° COGOMHSIOTCA —C THAPOKCHIBHOM IPYIIOH M 0Opa3yIOT HEpPACTBOPHMBI
THAPOKCH UHKA, KOTOPBIM U ABIACTCS MPOAYKTOM KOPPO3HU:

Zn*" + 20H = Zn(OH), .



3agaua 2. Kak mpoucxXoauT KOPPO3WSI HWHKA, HAXOAAIICTOCS B KOHTAKTC C KAOMHEM B HEHTPAIbHOM H
KucHoM pacTBopax? CocTaBbTe 3JICKTPOHHBIC YPABHCHHUS AHOJHOTO M KATOAHOTO IPOIICCCOB. YKAKHTEC COCTaB
MPOAYKTOB KOPPO3HH.

Pemenue.

[Ipn KOHTAKTC LMHKA M KAIMHS, HAXOAAIIAXCA B PACTBOPAX HICKTPOIHTOB, 00pa3yeTCA KOPPO3HOHHBIH
raJbBAHHYCCKAM 3JCMCHT, CXEMa KOTOPOTO HPEACTABIICTCS TaK:

() Asox Zn ITZO , O qld Karoz (+) B HEHTpaabHOM PacTBOPE,

(-) Arox Zn |H+ Ch, H, Kartox (+) B KMCTIOM PacTBOPE.

Luak nMeeT O0JICC OTPHIATSIFHOS 3HAYCHUC CTAHAAPTHOTO 3JICKTPOAHOTO MOTCHIIHAIA (E°Zn2+/ m =-0,76
B) , yem kamMmit (E°cd2+/ ca = -0,4 B), mo3TOMY OH SBJSIETCA QHOAOM U B KLKIOM U3 YKA3aHHBIX TaIbBAHUYCCKUX
3JICMCHTOB TOABCPTacTCS KOPPO3HH, OKHCIACTCH, a KamaMui gBierca karogoM. CocTaBisieM 3JCKTPOHHBIE
YPaBHCHHSA AHOJHOTO W KATOAHOTO TMPOLCCCOB, MPOHUCXOMAMMX TPH PAdOTE KOPPO3HOHHOTO TaIbBAHHICCKOTO
3JCMEHTA.

(-) Awox: Zn-28— Zn*" 4 2 np. OKUCICHUS,
Zn’ - BOCCTAHOBHTCIb,

(+) Karox: 2H,O + O, + 46 >40H 2 1 mp. BOCCTAHOBICHHH,

0," — oxucHTE D
27Zn+2H,0 + 0, =2Zn*" + 40H

O, — OKHCIHTC]Tb, KOPPO3HA MPOHUCXOTHT ¢ KHCJIOPOJHOW Iaemojapu3armei. Tak Kak HOHBI Zn*" ¢
rugpokcorpymmoir OH™ 00pa3yior HepacTBOPHMBIA TMAPOKCHI, TO MPOAYKTOM KOPPO3HMH B 3TOM Ciydae Oyaer
Zn(OH), (Zn*'+ 20H = Zn(OH), V).

Karoauslit mponecc B kucnoit cpeae: 2H' + 26 = H,°, rae katnon H' - okuCIUTE b, H KOPPO3HS MPOHCXOIUT
¢ BOAOpPOIHOH Acmoisipu3anueii. [IpogyKToM KOPPO3HH B 3TOM CIy4ac SBISICTCS COJb, 00Pa30BaHHAS KATHOHOM
Zn®>" ¢ KHCTOTHBIM OCTATKOM, COACPYKAIMMCSA B pacTsope. Tak, ecmm 3nekrpomut HCl, To mpoayKT KopposuH —
comb ZnCl,: Zn*"+ 2CI'= ZnCl,.

3agaua 3. Kak mpoucXOauT KOPPO3HA LHHKA, HAXOAAMCTOCA B KOHTAKTC ¢ KAAMHCM B HCHTPAIBHOM H
kuciaoM pactBope. COCTaBbTC 3NCKTPOHHBIC YPABHCHHS AHOTHOTO M KATOMHOTO HpoleccoB. Kakoe cocras
MPOIYKTOB KOPPO3UH?

Pemenue.

Huak mmeet Oonmee oTpuUaTembHbIi noTeHuran (0,763 B), uem xaxmutit (-0,403 B), mo3toMy OH ABIACTCA
AHOJOM, a KAAMHH — KATOJIOM.
AHOTHBIN MPOIIECC: n’ —2e — Zn*"

KATOIHBIN MPOLECC:

B KHCTIOM cpeie 2H" +2e¢e > H,

B HEHTpaIbHOI cpeae 0, +H,0+ 4e — 4OH~

Tak kak HOHBI ZN° C THAPOKCHIBHOMH TPYINOi 0OPasylOT HEPACTBOPHMBIN THAPOKCHI, TO TPOIYKTOM
kopposuu 6yaer Zn(OH),.



3.2. IToambrii kKoMmuieKT oneHo4YHBIX cpeacTB KP 3 B kosmuecTse 16 BapnanToB.
Bapunanr 1

1. TToueMy XHMHIUIESCKH YHCTOE JKEJIC30 O0Jiece CTOMKO MPOTHUB KOPPO3HH, YeM TeXHHUIECKoe xene30? CocraBbre
3JICKTPOHHBIC YPABHCHHA AHOJHOTO H KATOTHOTO MPOICCCOB, MPOHCXOAAMIX MMPH KOPPOSHH TCXHHUCCKOTO JKEIC3a
BO BJIQ)KHOM BO3AyXE H B KHCJIOH Cpeze.

2. Jaiite 000CHOBAHHBIH OTBET, B KAKOM CIIy4ac CKOPOCTh KOPPO3HH KeJie3a B KHCIIOH Cpelic MCHBIIE, B CIIydac
KOHTAKTA KeJIe3a CO CBHHIOM HJIH B CJIY4Ac KOHTAKTA JKEJIe3a C HAUKCIICM.

3. Kemesznoe w3aemme mOKPeITO kKaaMueM. Kakoe 310 MOKpeITHE - aHOAHOC mH katoanoe? [Touyemy? CocraBeTe
YPaBHCHHSA AHOJHOTO M KATOJHOTO JICKTPOJHBIX MPOUCCCOB KOPPOHH 3TOTO M3ACTHA NMPH HAPYIMICHHH MOKPHITHSL
BO BJIQKHOM BO3JYXE M B COJIIHOH KucioTe. Kakme mMpOmyKTHI KOPPO3HH OOpPA3yIOTCS B IIEPBOM M BO BTOPOM
cayyasx?

4. C xaxoif LeIpr0 MPOU3BOANUTCS MUHKOBAHHE META/LUIOB? YKAKHUTE MPOLECCHL, MPOTCKAIOIIHE HA 3ICKTPOIAX
mpy HHKOBAHUH. KakoBbI CBOICTBA HKOBOTO TAIbBAHUYCCKOTO MOKPBITHS?

Bapunanr 2

1. DIeKTPOXHMHYECCKHE METOAbl 3alIMTHI METANIOB OT KOppo3wd. KaromHas W NPOTEKTOpHAS 3ammra
MeTannoB. HamimuTe ypaBHEHHA PEaKIMi, MPOUCXOIANIMX MPH 3TOM.

2. Eciu MIAcTHHKY W3 YHCTOTO JKEJIe3a OIMYCTHTh B PAsOABICHHYIO KHCIOTY, TO HAYHHAFOMICECS BBIICICHHC
BOJOPOJA BCKOPE MOYTH Mpekpamactcs. OTHAKO, MPH MPHKOCHOBCHUH K YKENIe3y MEIHOH MANOYKOH HA MOCICIHEH
HauHHACTCA OypHOE BBIOCICHUE Bogopoaa. Jaiite 3ToMy 0OBICHCHHE, COCTABBTE YPABHCHHA AHOTHOTO U KATOTHOTO
TIPOIIECCOB.

3. Kakue 37€KTpPOIHBIC PEAKIMH IPOMCXOMAT NPH KOPPO3UHM KOHTAKTHPYIOMIEH Maphl METANIOB JKEIE30 —
CBHHEL B LICJIOYHOM cpeae.

4. XKene3Hoe W3ACMEC MOKPHITO CBHHIOM. Kakoe 310 mokpsITHe aHOoAHOS mn kaToguoe? [louemy? CocraBhTe
VPaBHCHHS AHOJHOTO M KAaTOJHOTO IPOLECCOB KOPPO3HH 3TOTO M3ACIHS NMPH HAPYIICHHH IIOKPHITHS BO BIAKHOM
BO3/IyXE U B COJSIHOM KucrnoTe. Kakue mpoayKThl KOPpO3uH 00Pa3yrOTCs B IEPBOM M BO BTOPOM CIIyUadX?

Bapunanr 3

1. CocTraBpTe ypaBHCHHA AHOJHOTO W KATOJAHOTO MPOICCCA ¢ KHUCJIOPOTHOH H BOAOPOAHON ICTIOMAPH3AIIUCH
JUTA TIApBI MATHUH — HUKETh. Kakue mpoayKTeI KOPPO3HH 00PA3yIOTCs B IEPBOM M BO BTOPOM CIIy4adx?

2. lluHkoBasg W JKCIAC3HAA IUIACTHHKH OMYIICHBI B PACTBOP CEPHOM KHCIOTHL Kakwe mpomeccel OyayT
MPOTEKATh Y IUIACTHHOK, €CJIM MIACTHHKH HE CONMPHKACAKOTCA APYT C APYIOM, €CIH HAPYKHBIC KOHIBI MIACTHHOK
COCIMHUTH MPOBOJOKOH? OTBET MOTHBHpYHTE.

3. CocraBbTe YpaBHCHHS JICKTPOJHBIX MPOLUCCCOB, MPOTCKAMIMUX IMPH JJICKTPOXHMHUUYCCKONU KOPpPO3HU
METAIIOB KeJ1e30 — 01080 1ipu 25 °C B pacteope NaCl.

4. Kakoi#i MeTam1 1enecooOpa3sHo BRIOPATh I MPOTCKTOPHOH 3AIMUTHI OT KOPPO3HH CBHHIIOBOH 000JIOUKH
Ka0ema: 1mmHK, MarHud wim XxpoMm? [louemy? CocTaBpTC YPABHCHHSA AHOTHOTO M KATOJHOTO MPOLCCCOB IMPH
armoc(epnoii koppo3nn. Kakos COCTaB MPOIYKTOB KOPPO3HH?

Bapunanr 4

1. LIMHKOBYIO H KEJC3HYIO INIACTHHKH OIYCTIUIH B PacTBOp cymb(dara Meau. COCTABBTC YPABHCHUS PCAKIHIA,
MPOHCXOJAIINX HA KKIOH W3 3THUX IUIACTHHOK. Kakme mpoueccsl OyAyT HPOXOIWTh HA IUIACTHHKAX, CCJIH
HAPY>KHBIC KOHLBI UX COSTUHATH TPOBOTHUKOM?

2. Kak Brmsiet pH cpeapl Ha CKOPOCTE KOPpo3uH xenesa u nuaka? [Touyemy? CocTaBbTe YpaBHCHHA AaHOTHOTO H



KATOHOTO TPOLECCOB MPH aTMOC(EPHOI KOPPO3HH ITHX METAILIOB.

3. Kakue MCTaaTsl MOXHO HCHOJb30BATH KAK AHOAHBIC MOKPBITHS HA CTambHbIX wmamenmsx? Kak Oyaer
MPOTEKATh aTMOC(EPHAS KOPPO3US CTAH C AHOTHBIM MTOKPHITHEM?

4. Z[Be JKCJIC3HBIC TJIACTHHKU, TACTHIHO MOKPBITBIC OJHA IUHKOM, APYTrad MCABKO, HAXOOATCA BO BJIAKHOM
BO3ayxe. Ha kako# U3 3THX IIACTHHOK OBICTpee oOpasyercs pxapunHa? [lodemy? CocTaBhTe YPAaBHCHHSA AaHOIHOTO
H KaTOTHOTO MPOLICCCOB KOPPO3HH 3THX IUIACTHHOK. KakoB cocTap MpoayKTOB KOPPO3HH Kene3a?

Bapmnanr 5

1. Kak mpoucxoanut atMoc(epHas KOPPO3Hs Iy KEHOTO KEIe3a W MyKEHOH MCAW MPH HAPYIICHHH HOKPBITHSA?
CocraBbTe ypaBHSHHUS aHOAHOTO M KATOAHOTO IPOLIECCOB.

2. Ecmm moMecTHTh B COIMHYEO KHCJIOTY KyCOUCK cepeOpa peakmmm HE HaOmomaercsa. OgHAKO eCiH
MPUKOCHYTHCS K CepeOpy IIMHKOBOHM IPOBOJOKOH, TO Ha cepedpe HAuWHAeTCsa OYpPHOE BBIACICHHE BOJOPOJA.
CocraBbTe YpPaBHEHHS QaHOJHOTO M KaTOJHOTO IPOILIECCOB, MPOMCXOTIIIUX B 3TOM CIy4ac.

3. C KaKoH HEIBI0 MPOU3BOIUTCA XPOMHPOBAHAC M3ICTHHA W3 MCTAIIOB? YKAKHATC MPOUCCCHI, MPOUCXOAAIIIC
TIPH 3JECKTPOJUTHICCKOM XPOMHUPOBAHUH Kele3a. KakoBbI CBOHCTBA XPOMOBBIX MOKPBITHH?

4. Xene30o mOKphITO 0710BOM. Kakoe 3T0 MOKPHITHE aHOAHOE HITH KaToAHOE? UTO MPOMCXOIUT IIPH HAPYIICHUA
LEJIOCTHOCTH MOKPBITHA BO BIOXHOM Bo3ayxe? Hammmmre ypaBHEHHS MPOUCXOIIIX 3ICKTPOIHBIX PEAKIHH.

Bapunanr 6

1. CocraBbTe 3NCKTPOHHBIC YPABHCHHSA AHOJHOTO M KATOJHOTO ITPOIIECCOB C KHCIOPOJHON M BOJOPOJHOH
JETOJBIPH3AIMEH P KOPPO3HH TAPHI AMFOMHHUK — jKeie30. Kakue mpoayKTsl KOPPO3HH 00pa3yIOTCs B IIEPBOM H
BO BTOPOM CIy4asx?

2. Harmmme, KAKHUC MPOUCCCHI MPOTCKAKT HA AHOJHBIX H KATOAHBIX YYACTKAX IPH KOPPO3HH AJFOMHUHUA,
TIOKPBITOTO MCABIO, MOKPBITUE MOBPCKACHO!

a) B BOIOTMPOBOIHOI BO/IC; O) B paCTBOPE IMICIOYH.

3. Kakoe mOKpBITHE HA3BIBAFOT AHOJHBIM, M Kakoe KaromHeiM? JKeme3o mOKpsITO HuKenIeM. Kakoe 310
nokpeiTre? Kakue mporieccsl OyayT mpowcxoawTh mpu HapymeHun mokpeitus B armocepe HCI? Cocraebre
VPaBHEHHS MPOUCXOTANINX JIICKTPOTHBIX PEAKIIHH.

4. Kakue mpomeccsl MPOMCXOMIT HA 3JEKTPOJAX MPH NIEKTPOTHTHICCKOM HHUKCIMPOBAHUH skene3a? Kakwe
CBOMCTBA HUKCIICBBIX MOKPHITHH?

Bapuanr 7

1. Ykakute Mpouecchl, MPOTEKAIOINHUE IPH JICKTPOXHMHUYECKONH KOPPO3HHU Maphl MEAb — CEPEOPO BO BIAKHOM
BO3ayxe mpu pH = 7.

2. Kak mpoucxoaut atMoc(epHas KOPPO3HA IYKCHOTO W OLHHKOBAHHOTO JKCJIC3a MPH HAPYICHUH MOKPBITHS?
CocraBbTe ypaBHSHHUS aHOAHOTO M KATOAHOTO IPOLIECCCOB.

3. Kaxkmue nporecchl MPOTEKAIOT HA ISKTPOAAX MPH ICKTPOIUTHISCKOM KaaMHUpPOBaHuU skee3a? CocraBbTe
VPaBHECHHUS 37EKTPOJHBIX peakumii. KakoBbI CBOHCTBA KAIMHEBBIX MTOKPBHITHH?

4. Kakme MeTanIsl MOYKHO HCIIONIb30BaTh KAK aHOTHBIC MOKPHITHA Ha cramm? Kak Oyaer mpoTekars KOppo3usa
CTAJIM C AaHOAHBIM HIOKPBITHEM IIPH €T0 HAPYIICHUH B aTMOC()epe COISTHOM KHUCTIOTHI?

Bapunanr 8

1. Kakue meTanmpl MOXKHO HCHOIB30BATh I MPOTEKTOPHOH 3aIMUTHI MeAM OT Koppo3uun? IIpuseaure mpumep
W COCTaBBTE 3JICKTPOIHBIC YPABHCHUS MPOUCXOIIIIUX TIPH 3TOM PEAKITHH.



2. CocTaBbTe YpPaBHCHHA OHICKTPOIHBIX MPOLECCOB, MPOTCKAIOIIAX MPH 3ICKTPOXHMHYCSCKOH KOPPO3HH
MCTAJIOB IHHK — keNie30 B pacteopax NaCl u H,SO,.

3. B pacteop HCI momecTrim HHHKOBYIO IDIACTHHKY, MOKPBITYIO MEIbE0. B KakoM ciyuae mpoiecc KOppo3un
IMHKA MPOXUCXOJUT HHTCHCUBHEE? OTBET MOTHBUPYHTE, COCTABUB YPABHEHH COOTBETCTBYIOIINX IPOLIECCCOB.

4. Kakwme mponecch MPOWCXOAAT, IPH AHOAHPOBAHHH AMOMHUHEA? KakoBBI CBOWCTBA OKCHIHOW IJICHKH HA
AJFOMUHHH | €TO CIUIaBax?

Bapunanr 9

1. JKenezHoe wm3menwe MOKPHITO HUKedeM. Kakoe 3T0 mMOKpeITHE — aHoxHOe miam KaroxHoe? Ilouemy?
CocraBbTe ypaBHEHHS aHOJHOTO M KATOJHOTO IPOLIECCOB KOPPOZHH 3TOTO M3JCTHS NPH HAPYIICHUH TOKPBITHI BO
BIKHOM BO3JyXE H B XJIOPOBOJOPOAHOI KucaoTe. Kakue npoayKThl KOPPO3UH 00OPa3yIOTCs B IEPBOM H BO BTOPOM
cayyasx?

2. Kakoii MeTamt nenecooOpa3sHo BRIOPATh I MPOTCKTOPHOH 3AIMUTHI OT KOPPO3HH CBHHIIOBOH 000I0UKH
Kka0cema: mwHK, MarHmd wma xpom? [Touemy? CocTaBeTe YpaBHCHHS AHOJHOTO W KATOJHOTO TIPOILCCCOB
armoc(epnoii koppo3nn. Kakos COCTaB MPOIyKTOB KOPPO3HH?

3. Kakue mpomecchl MPOTEKAIOT MPH XUMHYCCKOM H JICKTPOXHMHUYCCKOM IMHKOBAaHMHM kene3a? CocraBbTe
YPABHCHHA PEAKLIMM.

4. KakuMmu CBOMCTBAMH JOJDKHBI 00JIAATH 3AIMUTHBIE IUIEHKH HA MeTaIax?
Bapuant 10

1. CocTaBpTe VpaBHEHHS 3ICKTPOAHBIX MPOLECCOB, MPOTCKAIOIMUX IPH 3ICKTPOXHMHUYCSCKOH KOPPO3HH
METAUIOB OJ0OBO — MEOb BO BJAKHOM BO3AyXe. KakoH H3 3THX METAJUIOB B JAHHOM ClIydac IOIBEPractTcs
KOPPO3HOHHOMY Pa3py LICHHIO?

2. B pacTBOp 3ICKTPONMTA, COACPKAIIECTO PACTBOPCHHBIM KHCJIOPOJA, ONMYCTUIM LUHKOBYH) IIJIACTHHKY,
YACTUYHO MOKPBITYIO MENIbI0. B KakoM Clilydae mpouecc KOPpO3HH IMHKA IpoucxoauT mHTreHcuBHee? CocraBbTe
VPaBHECHHS AaHOTHOTO U KaTOJHOTO MPOIIECCOB.

3. CocTaBbTe YpaBHCHHSA JJICKTPOIHBIX MPOLCCCOB, MPOUCXOIMIMUX MHPH IMHKOBAHHH Xeime3a. KakoBel
CBOMCTBA IIMHKOBBIX TATbBAHHICCKAX OKPBITHH?

4. Kakue MeTanIsl MOKHO HCIIOJIb30BATh B KAUECTBE MPOTEKTOpa AUt oJtoBa? [louemy?
Bapuant 11

1. Vkazarb, B KaKOM CJIy4ac KOPPO3HMS JKEeIe3a B KHCIOH CPEAC MCHBING. B CIydYac KOHTAKTA JKSIE3a CO
CBHHIIOM HJIH B CJIy1d€ KOHTAKTA KCJIC3a C HUKCIICM H HO‘IGMY? CocraBbre YPaBHCHHUA MPOUCXOIAUX AHOAHBIX U
KATOIHBIX IIPOLECCOB.

2. BenmmauHBI 3NEKTPOAHBIX MOTCHITHATOB METAJIOB YMEHBINAOTCS mpy mosbimeHnn pH cpenpl. OObscHuTE,
TOYEeMy TIPH H3MCHEHHH CPEIbl C HEHTPAIbHOH HA IMEIOYHYI0 KOPPO3HOHHAS YCTOWYHBOCTD KENe3a, MEIH, MATHUS
VBEIMYMBACTCS, a AMFOMHHHS, XpOMA, ITMHKA, OJOBA YMEHbIAcTCsA. OTBET MOTHUBHPYHTE, COCTABHB YPABHCHH
peaxuuii, IPOUCXOIIIX ITPH KOPPO3HH ATFOMHUHHS B IICIOYHOH Cpefie.

3. CocraBbTe ypaBHEHHS IIPOLECCCOB, MPOMCXOMIMUX IPH HAPYIICHHH HHUKEICBOTO TOKPBITHSA HA MKEIE3C,
HAXOJAIICMCA B BOJC, COACPKAIIEM KHCIOPOS.

4. AHOAHBIC H KATOAHBIC TATFBAHIMYMCCKUC MOKPHITHA. [IpHBECTH IPHMEPHL
Bapuanr 12

1. KaroaHblc 1 aHOAHBIC TAIbBAHUYCCKUE MOKPHITHA. [ [pUBECTH MPHUMEPHIL.



2. Ecau onycTuTh B Pa30aBICHHYIO CEPHYIO KHCIOTY IUIACTHHKY M3 YHCTOTO JKENIE3d, TO BBIACICHHEC HA HEH
BOJOPOJA HACT MEATICHHO U CO BPEMEHEM MOYTH Ipekpamactcs. OQHAKO, €CIM IUHKOBOHM MaI0uKOH MPUKOCHY ThCA
K JKEJIC3HOH IUTACTHHKE, TO HA MOCNETHEH HAYMHAETCS OypHOE BhIIEIcHHUE Boaopoaa. ITouemy? Kakod merann npu
3TOM pacTBopsacTcsa? COCTaBbTE YPABHEHHUS AHOJHOTO M KATOJHOTO MPOLIECCOB.

3. Kak mpoTtekaer KOppo3ud ’xeje3a BO BILKHOM Bo3myxe? COCTAaBBTC 3ICKTPOHHBIC YPABHCHHS AHOJHOTO H
KaTOJHOTO TPOIICCCOB KOpposuu. KakoB coCTaB MPOAYKTOB KOPPO3HH?

4. Kak OCYIICCTBHTH 3JCKTPOIMTHICCKOS XPOMHpPOBaHHC skenesa? Kakwe mpomecchl MpH 3TOM MPOTCKAKOT?
KakoBbI CBOICTBA XPOMOBBIX I'A/IbBBAHHYCCKUX MMOKPBITUH.

Bapuanr 13

1. Kakue mpomecchl MPOTCKAIOT HA 3JCKTPOJAX Tpu OUHKOBAaHHH? COCTAaBBTC YPABHCHHS MPOHMCXOIAIIUX
peaxuui.

2. lluakoBad w KeNMC3HAS IUTACTHHKH omymicHsl B pactBop NaCl. Kakme mpomeccsl OyayT mpoTeKaTh Ha
TIACTHHKAX, CCIM UX HAPY KHBIC KOHIBI COCTUHAUTE MPOBOIOKOH? COCTABBTC YPABHCHHS MPOUCXOAMIAX PCAKIIHH.

3. Kak mpotekaer atMoc()epHAsA KOPPO3HA KEIC3a, MOKPHITOTO CIOCM HHKCIE, CCITH MOKPHITHEC HAPYIICHO?
CocraBbTe ypaBHEHHUS aHOJHOTO M KATOAHOTO IPOIeccoB. KakoB cocTas mpoayKTOB KOPPO3UH?

4. Kakwe MeTamisl MOXKHO WCIHOJNB30BATh I MPOTCKTOPHOH 3alIMTHI CBHUHIA, HAXOMAIIETOCS IO CIOEM
mousbl? OTBET MOTHBUPYHTE, COCTABUB YPABHCHUS IICKTPOIHBIX MPOLIECCCOB.

Bapuanr 14

1. Kakue mpoueccsl MPOTEKAOT NPH AHOJUPOBAHMH AMFOMHHHS. YKKUTEC CBONCTBA OKCHIOHBIX IUICHOK HA
AIFOMHUHUU H €T0 CILIaBaX.

2. Kakoe MOKpBITHE META/IA HA3BIBAIOT AHOJHBIM, U KAKOC KATOAHBIM MOKpbITHEM? Ha30BUTE HECKOJBKO
METAJIOB, KOTOPBIC MOTYT CIYXKHTh IS QHOJHOTO TOKPbITHs jkene3a? COCTaBbTE YPaBHCHHS MPOIECCOB,
MPOUCXOIAIIUX MPH KOPPO3UH HKEJIC3a, MOKPHITOTO MEIBIO BO BIAYKHOM BO3AYXC U B KHCJIOH CPEAC NMPH HAPYICHUH
MOKPBITHSL.

3. Kakuie 3MeKTPOAHbIC TPOLECCHl MPOTEKAOT MPH TaTbBAHMYCCKOW KOPPO3UH KOHTAKTHPYIOIICH Maphl HUKSITH
— CBHHCII B IICIOMHOH cpeac?

4. B xakoM cly4yae CKOPOCTb KOPPO3HH >KEJIe3a MCHBINE. IMPH KOHTAKTE JKEJIe3a C OJIOBOM WM C HHKEJIeM?
TMouemy?

Bapuanr 15

1. TlosicHure  NpPUHLMI JACHCTBHA KOPPO3HOHHOTO TaJIbBAHHYECKOIO 3JEMEHTA, COCTOAINCIO H3 ABYX
PA3HOPOTHBIX METAIIOB — MEIW M LMHKA, MOTpy:keHHbIX B pactBop NaCl. CocraBpTre ypaBHECHHS IPOICCCOB,
MPOUCXOJAMIMX HA IICKTPOJAX 3TOTO 3JEMEHTA.

2. Kak Bmastiet pH cpempr Ha CKOPOCTh KOpposuu skene3a u nuHka? [Touemy? CocTaBbTe YPaBHCHUS AHOTHOTO H
KaTOHOTO MPOLECCOB aTMOC(HEPHOH KOPPO3HHU STHX METAJIIOB.

3. Z[Be JKCJIC3HBIC MIIACTUHKH, YTACTHIHO IMOKPBITHIC OJHA OJIOBOM, APyrad MCIABK), HAXOOATCI BO BJIAKHOM
BO3Ayxe. Ha kako# u3 3THX MIIACTHHOK ObICTpee oOpa3yercs pokapunHa? [lodemy? CoCTaBhTC YPABHCHHSA AaHOIHOTO
H KaTOTHOTO MPOIICCCOB KOPPO3HH 3THX IDIACTHHOK. KakoB COCTaB MPOAYKTOB KOPPO3HH Kene3a?

4. CocTaBbTC YpaBHCHHA PCAKUHH, MPOUCXOMAINX MPH KATOTHOH 3JICKTPO3AIIHTE JKEIC3a, HAXOMAMICTOCT B
BoxHOM pacreope NaCl.

Bapuanr 16

1. Kakoe TIOKPBITHC — AHOAHOC HWJIH KATOJHOC 0oJice HACKHO 3alUINACT CTATLHOC H3IACIHE OT KOppOSI/II/I?



Otset MOTI/IBVIpyVITG, npmHMMaa B0 BHUMaHWE, YTO CTa/IbHOE M3aenime HaxogmnTca B aTMOCCpepe B/12OKHOI0 BO3fyxa.

2. KOHTaKTHasi Kopposusi MeTaioB. COCTaBbTe YPAaBHEHWS 3MEKTPOLHBIX MPOLECCOB, MPOUCXOAALLMX MpU
KOHTAKTE YXe/e3a U HUKeNs, HaXOAsALLMXCS B aTMOCHEPHBIX YCNOBHSIX.

3. XKene3Hoe nsgenve NOKpbITO 010BOM. Kakoe 3T0 NOKPbITUE - aHOAHOe Unn KatogHoe? [Moyemy? CocTaBbTe
ypaBHEHWS aHOJHOTO M KaTO4HOrO MPOLECCOB KOPPO3WUWM 3TOr0 M3LENUs MPU HapyLIeHUW MOKPLITUS BO BNaXXHOM
BO34yXe W B CONsAHON KncnoTe. Kakue npogyKTbl KOPPO3un 06pa3ytoTcs B MEPBOM M BO BTOPOM CNyyasx?

4. YKaxuTe 3/1EKTPOAHbIE MPOLECChI, MPOTEKAroLMe NpU 3/EKTPOXMMNYECKOA KOpPpOo3uy napbl Medb -
cepebpo BO BNaXKHOM BO3fyxe npu pH = 7.

4. KP 4 - no Teme «CBolicTBa METann0B»
4.1. Tpumep KOHTPONbHOIW paboTbl No Teme «CBOWCTBA METaN0B» (BapuaHTbl KOHTPO/bHbIX paboT
npusegeHbl B Ne 303-2012 METOAMYECKUME YKA3AHWSA K npakTuyeckoi n caMoCToATeIbHOI paboTe
CTYAEHTOB MO ANCUMUMAUHE «XUMUSA» MO Teme «O6Line CBONCTBA MeTaI0B»).
3afava 1. PeakLmm BbIpaXKaroTCA CXemMaMi:
1) J2+ CI2+ H20 ~ HJO3+ HCI.
2) K2& 207 + H3POs + H2S0s *  Cr2(S04)3 + H3PO4 + K2S04 + H20.

CocTaBbTe 3MEKTPOHHbIE YpaBHEHMS. PaccTaBbTe KOIM(MLIMEHTbI B YPaBHEHUSX peakLUmid. [1s KaKAoi peakumm
YKaXITe, KaKoe BELLECTBO SB/IIETCS OKUC/INTENEM, KaKOe - BOCCTAHOBMTE/IEM: KaKOe BELLECTBO OKUC/ISETCS, KaKoe
- BOCCTaHaB/IUBAETCS.

PeLueHue.

1) J20+ 5CI20+ 6H2+02"  2H+J+5032+ 10H+Cl-.

1 2 J2+6HD- 106 2(J490 3" + 12H+
Mp. OKMCMeHWs, 12 BOCCTaHOBUTE b,
5 10 ci2+28 =01
np. BoccTaHoBneHus, Cl2 okucmTeb.
J2+6H20 +5C12 2ro3 + 12H++ 10CT.
2) K2+Cr2+6807-2+ 3H3+P+303-2+ 4H2+5+804-20  Cr2+3(S+804-)3 + 3H3+P+804-2 + K2+5+804-2+ 4 H2+0-2
1 2 (Cr@ 7)2'+ 14H++ 66 —22Cr" + 7TH20
np. BoccTaHoBeHNs, (Cr207) - OKUCAUTENb.
3 6 (PHDII+HD -26 (PHD 4)3'+ 2H+

np. okucneHus, (PO3) -BOCCTAaHOBUTESb.

Cr2072 + 14H+ + 3PO3~+ 3H20 » 2Cr3++7H20 + 3P0O42 + 6H+.

Cr2072 + 8H+ + 3POZR" 2Cr3t+ 4H20 + 3P0O42.

3afava 2. Kakue CBOICTBa B OKNC/IUTENIbHO-BOCCTAHOBUTE/TbHBIX PEAKLMAX MPOSABSET CepHas Kucnota? Hanvwwure
YPaBHEHWS peakunii B3aMMoLeicTBMA pa3baB/ieHHON CepHO KMCNOTbI C MarHNeM W KOHLEHTPUPOBaHHOM C MefbHo.



YKaXnUTe OKUCIUTEb U BOCCTAHOBUTESb.
PeLueHwe.

Pa3basneHHas cepHas Kucnota H2SO4 0THOCUTCA K HEOKUCIIUTENBbHBIM KUCIOTaM, OKUCIIMTENIEM ABMIAIETCA KaTUOH
H+ 13 kncnotbl. KoHUeHTpUpoBaHHas cepHasa Kucnota H2SO40THOCUTCA K OKUCIIUTESIbHBLIM KUC/IOTaM,
OKMCNUTENEM ABNAETCS aHNOH SO42-3a cueT cepbl B BCOS= +6, KOTOPLINA SBMSAETCA OKUC/UTENEM, TaK Kak MOXET
TONbKO MPUHUMATL 3MEKTPOHbI.

S03s2  3p4 — S6+3s@Bp0=>
ti ti t ot
Bs=2.

Cxema BOCCTaHOBNeHWNA CYNb(MaT aHNOoHa:

1) MgO0+ H " 460 24(p) — Mg+25+0z-2+ H20.
1 Mg - 2e —Mg2+np. okucnexus, MgOBocCTaHOBUTESb

12H++ 2e —H np. BoccTaHOB/EHUA, H+ oKUCUTESb.
Mg + 2H+— Mg2++ H20,

2) Cu0+ 2H 274804 -21a) —Cu+25+604-2+ S#02-2+ 2 H2+0-2
1 Cu - 2e —Cu2+np. okucneHus, Cu0 BocCTaHOBUTESb.

1 (546042 + 4H++ 2e —S+02+ 2H20 np. BOCCTaHOB/EHNS,

SO42 okncnuTenb.
Cu + SO42+ 4H+ — Cu2++ SO2 + 2H20.

3afiava 3. Kakyto cTeneHb OKWUCMEHWSt MOXKET NPOSIB/ISTL BOJOPOA B CBOMX COeAnHEHMsX? MpuBeanTe NpuMepbl
peakLym, B KOTOPbIX ra3006pasHblii BOAOPOA UIPAeT OKUC/ITENS U BOCCTaHOBUTENS.

PeLueHwe.

1s1H

Bofopog 3aHMMaeT ABONCTBEHHOE NOJIOXKEHVE B NEPUOAMNYECKON CUCTEME 31EMEHTOB, €ro NMPUHATO pasMeLlaTb B |
n VIIA rpynnax (B rnaBHbIX NOArpynnax). 3To 06yCnOBIEHO TEM, YTO OH UMEET YepTbl CXOACTBA CO LLENOYHLIMU
MeTailaMK 1 C rafioreHaMun. Kak v atombl LLIENOYHLIX METaN/0B, aTOMbl BOAOPOAA MOrYT OTAasaTh 131eKTpoH
(oKMCNATBCS) M NPEBPALLATLCA B MONOXMTENBHO 3apsKeHHbIN KaTUOH H+. C Apyroi CTOPOHbI, Kak 1 aToMb!
rafioreHoB, aTOM BOZOPOA MOXET NPUCOEANHATL 1 3N1eKTPOH (BOCCTaHABNMBATLCSA), 3aBepLuas npu 3TOM CBOO
3MIEKTPOHHYI0 060/104Ky (152 1 NpeBpaLLaTbCca B OTPULATENBHO 3apsHKeHHbIV rngpug aHnoH H-. COH= -1, 0, +1.



Bonxopoa B3auMOACHCTBYET KAK BOCCTAHOBUTEIIb.

1) B3anmoaeticteue ¢ O, NpH MOHKATAHIH WIH BHCCCHUH B BOIOPOJHOKHCIOPOIHYIO CMECh Pt karammsaropa:
0 0 _ + -2

2H",+ O »,=2H",0"+ 572 x Ik

2 H02 -2e —2H" MPOLIECC OKUCICHUA, H, BOCCTAHOBUTEID.

1 |07_ + 4 —20* mpomecc BoccTanoBacHHs, O, OKHCIATED.
2H, + 0,—4H" + 207
2) C cepoii mpu Harpesarnu 150 - 300 °C:
H’, + 8~ H,S™
B) C ¢ropom mpu OOBIMHBIX VCIIOBHSAX:
H,+F,=2HF.
F) C azotom TIPU MOBBIIICHHOM JABJICHHH U HATPCBAHUH B MPUCYTCTBHHU KATAJTA3ATOPOB:
3H", + N’ < 2N“H';.

Kak oxucIHTEIb BOAOPOA B3aUMOICHCTBYCT TOMBKO C AKTHBHBIMHE (IICTIOYHBIMHA H IICTOTHO3CMCIHHBIMH)
MeTauiaMu. B pesynbraTe 00pasyroTCs THAPUIBI METAITIOB.

2Na’+H", =2Na'H’ rugpun satpus.
2|Na’- le = Na" npomuecc oxucnenus, Na’ BOCCTAHOBHTETb.
1|H, + 2¢ = 2H- mpouecc BOCCTAHOBICHAS, H, OKHCIHTEE.

2Na+H, —2Na' +2H".

4.2. IMomsrii kKoMuiekT oneHouHbIX 3aganmii KP 4 B koamuecrse 16 mTyk.
3aganue 1

1. Kax H3MEHSIOTCA BOCCTAHOBHTCIIGHBIC CBOHMCTBA MCTAmioB B [A m IIA moarpymmax mepuoamdeckoi
cuctemsl JI.U. Meraeneesa?

2. Kakue w3 mepeuncieHHBIX Metauios. Cu, Mn, Zn, Co MOTYT B3amMOACHCTBOBATh ¢ pactBopoM KOH?
Hammcars ypaBHeHHE peaknuM B MOJCKYJUIPHOH M HOHHOH (opMe, paccTaBHTh KOI(PPHUIMEHTHI METOIOM
3JICKTPOHHOTO OajIaHCa.

3. Kax Biammoneticteyer Fe ¢ pasbamieHHO# a30THOM kuciorod. COCTaBUTh MOJCKYLIDHOC M HOHHOC
YPaBHEHHE PEAKIMH, PACCTaBUTh KO3(D(DHIIUECHTHI METOIOM 3JICKTPOHHO-HOHHOTO OaslaHca.

3amanuc 2
1. OOpICHUTP HM3MEHEHHE BOCCTAHOBHTEIBHBIX CBOMCTB
MCTAJJIOB B MOOOYHBIX B moArpymmax nepuoguIeCKOH CHCTCMBL

2. Kaxme w3 mepeumcneHHbix Meramios: Fe, Zn, Ca, Ni, Cr MOTYT B3aMMOACHCTBOBATH C BOJOH MPH
KOMHaATHO# Temmeparype? OTBET NOATBEPAWTE YPABHEHHAMH PEAaKIWil B MOJEKYJUIPHOH M HOHHOH (opme,
paccTaBuTh KO3()()DHUIIHCHTHI MCTOA0M 3JICKTPOHHOTO OAIaHCa.

3. Kak B3aWMOACHCTBYCT 0JI0BO C KOHICHTPHPOBAHHOH M pPa30aBICHHOH a30THOM KuUCIOTOH. Hammcars
VPaBHCHHE PEAKIMH B MOJICKYJLIDHOW M HOHHOH (hopme, paccTaBuTh KOI(D(HIUHMEHTHI METOAOM JICKTPOHHO-
HOHHOTO 0anaHca.

3amanue 3

1. OOBICHUTP HM3MEHEHHE BOCCTAHOBHTEIBHBIX CBOMCTB



METAIOB B OOJBITHX nepuogax nepnoamecxoﬁ CHCTCMEI.

2. IlpuBecTn MpUMEPHI PEaKIMi B3aUMOJCHCTBUA S-, P-, d- u f-merannos ¢ Bogoi. Hammcars ypasHeHUE
PpeaKIiy B MOJCKYIIPHOH U HOHHOH (popMe, pacCTaBUTH KO3 (HIIMCHTHI MCTOIOM 3ICKTPOHHOTO OajIaHCa.

3. Kak B3anMOICHCTBYCT CBHHCI C KOHIICHTPHPOBAHHON W Pa30aBICHHOM a30THOH KUCIOTOH. COCTAaBUTh B
MOJICKYJIDHOC H HOHHOC VPABHCHHC PCAKIHM, PACCTaBHTH KOIDQHUIHUCHTHI MCTOAOM JIICKTPOHHO-HOHHOTO
Gamanca.

Samanue 4

1. Hammucats 3nexrporHyio Gopmyiy 3memenTa Fe. Ykazats (opMyIsI BO3MOKHBIX OKCHAOB M THAPOKCHIOB
skeae3a. Kak m3MEHACTCS KHCIOTHO-OCHOBHOH XapakTep OKCHAA M THAPOKCHAA C M3MCHCHHCM CTCIICHH OKUCIICHHS
3meMeHTa’?

2. TlpuBecTn mpuUMEpBI B3aUMOACHCTBHS P-, d-META/UIOB C pacTBOpOM mienoud. Hammcarh ypaBHEHHE
PpCaKIy B MOJICKYJLIPHOH U HOHHOH (popMe, pacCTaBUTH KO3 (HUIIMCHTHI METOIOM 3ICKTPOHHOTO OajIaHCa.

3. Kak B3amMOACHCTBYCT KOHIICHTPHPOBAHHAS A30THAA KHUCIOTA CO INCIOYHBIMH MctauiaMu? CoCTaBHTh
MOJICKYJBIPHOE ¥l HOHHOE YPABHEHHE PEAKINH, PACCTABUTH KO3((UIIMEHTHI METOIOM 3JIEKTPOHHO-HOHHOTO Oananca
(Ha mpumepe Na).

3amanue 5

1. Hamucars 3nekTpoHHYI0 (popMyIy Xpoma, yKa3aTth (JOPMYIIBI €T0 BO3MOXKHBIX OKCHIOB M THIPOKCHIOB.
Kak W3MEHSETCsl KHCIOTHO-OCHOBHOM XapaKTep OKCHIOB M THAPOKCHIOB C YBCJIMUCHHEM CTCICHH OKHCICHHS
XpoMa.

2. Kak otrocarca Ti, Zr u Hf x Boge, kuciopoxy u xucmoram (HCL, H,SO,, HNO;)? Orer moarBepauTe
YPABHCHHAMH PCaKUHH B MOJCKYJSPHOW M HOHHOH (popMe, paccTaBUTh KO3PPHIHUCHTHI METOAOM 3ICKTPOHHOTO
OamaHca.

3. Kak BzauMozeHcTBYeT € HaTpHeM pasOaBieHHAS a30THAS KUcIoTa? COCTaBUTh MOJICKYJLIPHOE M HOHHOC
VPABHCHHC PEAKIMH, PACCTABUT KO3(DGHUIIHCHTEI MCTOAOM 3NCKTPOHHO-HOHHOTO OamaHca.

3amanue 6

1. Hamicate 37¢KTpOHHYEO (opMyny amemMeHta Mn. Ykazate (OPMYJIBI €r0 BO3MOXKHBIX OKCHAOB H
THAPOKCHUOOB. Kak u3MeHseTCa KHCIOTHO-OCHOBHOM XAPAKTEP OKCHAOB C YBCIMUCHHCM CTCIICHU OKHCJIICHIA
3JIEMCHTA B COCTUHCHHH.

2. Kaxme w3 mepeumciaeHHbIX Metawos. Ti, V, Mn, Ba, Cd MoryT B3amMOACHCTBOBATH C BOIAOH MPH
KOMHATHO# Temmeparype? Hammcats ypaBHCHHA COOTBCTCTBYIOINMX PCAKIH, pPAcCTaBUTh KO3()PHIHCHTHI
MCTOIOM JJICKTPOHHOTO OaIaHca.

3. Kak B3amMone#CTBYEeT OMHK C pa30aBICHHONH M KOHLCHTPHUPOBAHHON cepHOM KuciaoTod. CocraBUTh
MOJICKYJLIDHOE M HOHHOC YPABHCHHE PCAKIHH, PACCTABHTH KOIP(PHUIHMEHTHI METOTOM 3ICKTPOHHO-HOHHOTO
Oamanca.

Samanue 7

1. Hammcatps 37¢KTpoHHYIO (opMydy »aeMeHTa Mo. VYKazath (OPMyasl  BO3MOXHBIX OKCHIOB H
THAPOKCHIOB 3TOTO MeTamma. Kak M3MCHACTCS KHCIOTHO-OCHOBHOM XapakTCp 3THX COCAWHCHHH C M3MCHCHHCM
CTCTICHH OKHCJICHHS 37ICMCHTA?

2. Kaxoit u3 mepeunciaeHasix Metamios. Fe, Ni, AL, Cd Moxker B3aHmMOICHCTBOBATE C PACTBOPOM IMICITIOMH?
HarmcaTs ypaBHEHHE peakImy, pacCTaBUTh KOI(PPUIHECHTHI METOIOM JIEKTPOHHOTO DaaHca.

3. CocTaBuTh  MOICKYISIPHOC H HOHHOC YPABHCHHC PCAKIMH B3aHMOJCHCTBHA LHHKA C Pa3OaBICHHOM
A30THOH KUCIIOTOH, paCcCTaBHTH KOD(OHITHCHTHI MCTOIOM 3ICKTPOHHO-HOHHOTO OajIaHCa.

3amanue 8

1. Kakme coeamneHms1 Ha3bIBAarOTC ruapuaamu MeraianoB? Kak omm monyuarorcs? KakoBbl cremeHH
OKHCTICHUS 3JIEMEHTOB B THAPHIAX MECTAILIOB?



2. CocTaBuTh YPAaBHCHHUS PEAKIMH, MPOTCKAOMMX IPH B3AUMOJCHCTBHY IUHKA M OCPHIIIHS C PACTBOPOM
KOH, paccraButh k03(h()HIHEHTHI METOAOM 3JIEKTPOHHOTO OalanHca.

3. Uem OOBACHACTCS ABICHHC NACCHBAIIMH MCTAIOB KOHICHTPHPOBAHHOW a30THOH KuCioTo#? Kak
B3aHMOJCHCTBYET C JKEJIC30M a30THASA KHCIOTA CpeaHEH KoHueHTpanuu? COCTaBHTb  MOJICKYJUIPHOE M HOHHOC
VPaBHCHHE PEAKIUH, PACCTABHTEH KOP(PHITUESHTH METOIOM HIIEKTPOHHO-HOHHOTO OanmaHca.

3amanue 9

1. CTPyKTypa BANCHTHOTO 3IEKTPOHHOTO CJI0A aTOMA YIEMEHTA BEIpAXKaeTcs (popMyoi: a) 3d°4s’, 6) 3d°4s.
OmnpenenuTh MONOXKCHAC 3JICMCHTOB B TNCPHOMMYCCKOM CHCTEME. YKA3arh CBOWCTBA OKCHIOB H THAPOKCHIOB.
MoryT 11 JaHHBIE IEMEHTHI 00PA30BBIBATH JICTYUHE THAPHIBI?

2. KakoBBI OCOOCHHOCTH A30THOW KHCJIOTHI KAK OKHCIHTCI TPH B3aHMOACHCTBHH ¢ C MCTAJUIAMHU?
CocraBuTh NOJTHBIC YPABHCHUS PEAKIUH B3aMMOJCHCTBHS KOHIICHTPHPOBAHHONW M Pa30aBICHHOM a30THOW KHUCIOTHI
C MEJbI0, PACCTABHUTH KOA(PPHUIHMCHTH METOIOM 3ICKTPOHHO-HOHHOTO OaIaHca.

3. K kakoMy KI1acCy COEIMHEHHH OTHOCATCS Tamuasl MeTanioB? Kak onu MoryT ObITh mosrydcHs!? [IpuBecTn
TIPUMEPBI UIA S-, p-, d- 1 f-MeTannos, paccTaBuTh KO3(PUIHCHTHI METOAOM 3JICKTPOHHOTO OaaHca.

3amanue 10

1. Kakue coenuHEHHMS METAIOB Ha3bIBArOTCS HuTpHIamu’? Kak moryt ObITh momyueHsI HUTpuABI? KakoBa
CTETICHb OKUCIICHHUS a30Ta B HUTPUIAX MeTauioB? [IpuBecTr mpuMeps! peakiuii 00pa30BaHus HUTPUIOB I S-, P-,
d-MeTamioB, paccTaBUTh KO3()()HIIHCHTHI METOIOM 3JICKTPOHHOTO OaaHca.

2. CocTaBuTh YpaBHCHHS PCAKITHI B3aUMOJICHCTBHIA MATHHS C KOHICHTPUPOBAHHOH H PA30aBICHHOM CCPHOI
KHCJIOTOH, pacCTaBuTh KO3(D()UIIMEHTHI METOIOM 3JICKTPOHHO-HOHHOTO 0aaHca.

3. Cumecp razos CO,, N,, SO, mpomyCTmim 4epe3 CKIITHKY, HAMOJHCHHYE) BOJHBIM PAcTBOPOM Opoma.
KakoB coctaB ra3a, BBIXOAAMICTO W3 CKITHKH? Hamicate ypaBHCHHE PCAKIAH.

Samanue 11

1. Kakume COCOMHCHHSA MCTALIOB HA3BIBAKOT KapOmmamm?
Kak moryT 661Th Moy ueHBI Kapomas1? [IpuBecTi mpuMeps! peakumii 00pa30BaHUs KapOUI0B Al d-METaNIoB.

2. CocraButh ypaBHCHuA peakimi momxydeHuI Sn(OH), um Pb(OH), m B3amMOACHCTBHA HX C KHUCIOTOH
H,S0, n menousto NaOH, pacctaBuTh KO3()()HIIMCHTH MCTOIOM 3ICKTPOHHOTO OaIaHCa.

3. Kakme MeTauisl MacCHBHPYIOTCS XOJIOTHOH KOHICHTPHPOBAHHOW CCPHOM KHCIOTOH? COCTABUTH MOJIHOC
MOJICKYJLIDHOE M HOHHOC YPABHCHHWEC PEAKIMHU Il p- M d-Merannma, paccTaBuTh KOI(PQHUIIMECHTHI 3ICKTPOHHO-
HOHHBIM MCTOAOM.

3amanme 12
1. OxapakTepu30BaTh 0COOCHHOCTH MCTAIUTHICCKO M CBA3H.

2. IIpu narpeBaruu Sn u Pb pearupyror ¢ BogHsIME pacTBOpaMu menodeh. COCTaBUTh COOTBETCTBYIOIIHC
VPaBHCHHUS PEaKIUH, PacCTaBUTh KOA(DPHUIHECHTH METOIOM JIEKTPOHHOTO OaaHca.

3. Kak B3aWMOICHCTBYCT C AMFOMHHHCM a30THASA KHCIOTA PA3HBIX KOHICHTparuii. COCTaBHTH IOJIHOC
MOJICKYJIPHOC H HOHHOC YPABHCHUC PCAKIHH, PACCTABHTH KO(DW()HUIIMCHTHI 3JICKTPOHHO-HOHHBIM MCTOA0M.

Samanue 13

1. Kakue coequHEHHST METAIUIOB HA3BIBAIOTCS CYIb(QuIaMu, Oopuaamu, cummnuaaMu? Kak oHu MOTYT OBITH
noyucHsbI? [IpuBecTH MPUMEPHI PEAKINH, PACCTaBUTh KOA(P(PHUIIMEHTHI METOIOM 3JEKTPOHHOTO OanaHca.

2. Kak B3amMOZCHCTBYET C amFOMHHHEM CEpHAs KHUCIOTAa PAa3HbIX KOHUEHTpanuii? COCTaBUTH IOIHOE
MOJICKYJLIPHOC ¥l HOHHOE YPABHECHHUE PEAKIMH, PACCTABUTH KOI(D(DHUIHUCHTHI 3ICKTPOHHO-HOHHBIM METOIOM.

3. [Mouemy peaxmua metaumos Sr, Ba u Ra ¢ Bogo# mpoTekaer sHepruyHee, YeM Ta ke peakumst ¢ Mg u Ca?
CocTaBHTH YPABHCHUS PCAKIHI U OOBACHUTD JAHHOC ABJICHHUC.

Samanue 14



1. Kakwme xucmorer oxucmssror Cu, Ag, Au ompeacnuTs HA OCHOBAHHHM TAOMHMIBI OKHUCITHUTCIHHO-
BOCCTAHOBHTCTBHBIX MOTCHIHAMOB. (COCTABHTh VPABHCHHA PCAKIHH, PACCTABUTh KOI(D(OHUIHCHTHI METOIOM
3JICKTPOHHOTO OajIaHCa.

2. CocTaBUTh YpaBHCHHSI PEAKIMHA OKHCICHHA KadbLIWs paz0aBlIcHHONH M KOHUEHTpupoBaHHOW H,SO,,
paccrasuTbh KO3(PPUIHEHTHI 3TCKTPOHHO-HOHHBIM METOI0OM.

3. Ha3zBaTh 0COOCHHOCTH KPHCTAJUTHYCCKOH CTPYKTYPBI MCTAJIIOB.
3amanue 15

1. CepebOpo B3aHMOACHCTBYCT C KOHUICHTPHUpOBAaHHOW W pas0asmeHHOM HNO;. Kakag w3 Hmx Oynmer
pacxomoBarecsi MeHbIme? Hammcats ypaBHEHHS COOTBETCTBYIOIIMX PEAKIHWH, pacCTaBHTh KOA(D(DHIUCHTHI
3EKTPOHHO-HOHHBIM METOIOM.

2. Kak orrocarca V, Nb u Ta k Boze, KHCIOpPOAY, KHCIOTaM U 1menodam? Hamucath ypaBHEHHUS BO3MOYKHBIX
PpCaKIHii, pacCTaBUTh KO3(DPHUITMCHTHI MCTOAOM ICKTPOHHOTO OAAHCA.

3. Kak peticteyror xucnotsl u menoun HA Cr(OH);? Hammcats ypaBHEHHSI COOTBETCTBYOIIMX PCAKIUH,
paccTaBuTh KO3()()DHUITHCHTHI METOA0M 3JICKTPOHHOTO OaTaHCa.

Samanue 16

1. Kak otHOCcarca Mo, W k BoAC, KHCIOPOAY, KHCIOTaM W memodamM? Hamumcath COOTBCTCTBYIOIIHUC
YPaBHCHHSA PeakUuii, pacCTABUTh KO3PPHIHCHTH METOAOM 3ICKTPOHHOTO OaNaHCa.

2. TloareepauTe amdoTepHsii xapakTep Mn(OH), ypaBHCHHSAMH COOTBSTCTBYIONIHX PCAKIUH, PACCTABHTH
K03()(PUIIIEHTHI METOIOM HIICKTPOHHOTO DaaHca.

3. 3aKOHUYNTH YPABHEHHS CJCAYIOIIMX PEAKUHMH W PACCTaBHTh KOIPPHIUCHTHI 3ICKTPOHHO-HOHHBIM
METOJ0M:

a) Ag + HNO; (koH1L,) —

6) Ag + HNOj; (pas6.) —-.

Kpnrepun onenkn

CryaenTy BbIAaeTca 5 wim 3 3a7a4, KOTOPbIe HEOOXOAMMO PEHIATh MUCHMEHHO C ANTOPHTMOM PEIICHUS H
pacueramu. MakCHMAaIbHOE KOJIMYECTBO OAJIOB 3a OAMH BONMPOC 3. 3a OJHY HEPEUICHHYIO 33734y CHHMAaeTcs 3
0ania, eClIM HEAOYCT B 3aJa4e, TO OJUH OaJlL

CryaeHTaM, HAPYIIAIOIIAM JUCHHIUIMHY B ITPOILIECCE NMPOBEACHHUS KOHTPOIBHON PabOTHI, MOXKET OBITH CHAT
1 Gamm 3a Ka>KIBIH CIy4dan.
Kpnrepun onenkn 3aganmii:
15 -13 — 3amaHue BBHINOIHEHO, BEPHO, HAIMCAHBI BCC YPABHCHUS PEAKIMIL, PACCTABJICHBI KOA(P(HUITHEHTDI, HMEIOTCS
HE3HAUMTEIbHBIC ApH(PMETHUCCKHUE IIOTPEITHOCTH, OIHCKH,
12-11 — gan oaWH HCBECPHBINH OTBCT WM HC MPABHIBHO PACCTABICHBI KO3()(HUIUCHTH B YPABHCHUAX PCAaKUHH, HE
HAIMCAHBI TOAPOOHO BCE YPABHEHMA peakuuid. MoryT ObITh HENPABHJIbHBIC BBIUHCICHUS IPH BEPHOM AITOPHTME
peIIcHuST,
10-8 — 3amaHue YACTHYHO HE BBIMOJHEHO (HET OTBETA HA 2 BOMPOCA MOJIHOCTBHIO, HCBEPHBI BHIMUCICHUS B 3aJa4ax,
HO UMECTCS TIPABUIIBHBIN ITOIXO0 K PEIICHHUIO,
MeHee 8 — B OCTATbHBIX CITy4asix.

IMxana oueHUBAHUSE:

OneHKa «OTIAMYHO» BBICTABIIETCS CTYACHTY, HAOpapmemy 15-13 6amnos;
OneHKa «XOpOII0» BBICTABILICTCS CTYICHTY, Habpasmemy 12-11 6amnos;
OneHKa «yI0BICTBOPHUTEIBHO» BBICTABIICTCS CTYICHTY, HabpasmeMy 10-8 6aos;
OneHKa «HEyIOBICTBOPUTEILHOY BBICTABILIETCS CTYACHTY, HAOpaBmeMy MeHee 8 0aios.

Meroanka npoBeeHus::
B ayAWTOPHH U1 HMPAKTHUICCKUX 3aHATHH, B NMHCHMEHHOHW (hOpME, TPYMIOBOH cmoco0, B TeucHHE 45 MUHYT,
HCHOJB30BAHUA CIIPABOYHOM TUTEPATYPBI U CPEACTB KOMMYHHKALUH, PE3YABTAT - HA CACAYIOIIECM 3AHATHH.



Bropoit BapuaHT NPOBCOCHHS KOHTPOJBHOH padOTBI - 3TO JAOMAINHCE HWHIMBHAYAJIBHOC 3aJAaHHC, 3ACCh
VUHATBIBACTCS MOJTHOTA H3TI0’KCHHUS U OPHTHHAJIBHOCTh PCIICHHS.

7.2.3 IlpumepHblii mnepedyeHb 3aJaHMH sl pelIeHHUs NPHUKJIATHBIX
3a1a4

1. Ilpumep KOHTPOJILHOH PaGoTHI (BApHAHTHI KOHTPOJIBHBIX pabOT NMPUBEIEHBI

B Ne 299-2012 METO/JJMUECKUE YKA3AHHMA x npakTHueckoil U CaMOCTOSITENbHON padboTe
CTYJEHTOB IO AMCLUILINHE «XUMUs» MO TeMe «CKOpPOCTb XMMHUECKHUX PeakLuil U XMMUYECKOe
paBHOBECHEY).

BapuanTsl npoBepo4Hoii padoThl ¢ 0OTBETAMHU

Bapmuanr 1

a) Beraucianre cpenHow CKOPOCTh XUMHYECKOH PEaKLuy, €CITH UCXOHASI KOHLEHTPALIHS
OJTHOTO W3 PEarnpyOLINX BEIIECTB COCTABIUIA | MONB/JI, a uepes 4 ¢ OT Havasia peakLuuu

onHa craja 0,6 MOJIb/JI.

6) Ckopoctb xumudeckoit peakuuu 2NO (r) + Oz (r) — 2NO; (T) cocraBuia 1,2-10° mons/m-c.
HauanpHast koHueHTpammst kuciopoma - 0,15 monw/m. Uepe3 kakoe BpeMsi KOHICHTPaLUs
kuciopoaa cranet 0,03 monb/n?

B) Peakuus mpotekaer no ypasHernto A(r) + 2B(1) — 2C(r). McxonHas KOHIEHTpaLus
BemnecTBa A - 1 monb/1, uepe3 1 4 ona crana 0,5 monw/n. Onpenenure KOHLIEHTPALWIO BEUIECTB
B u C 4yepes uac, ecim UX HCXOAHBIE COOTBETCTBEHHO paBHbI 1 Monb/m m 0 monw/n. Kakosa
CKOPOCTb TAaHHOM PEAKLNH 1O BEIecTBy A?

Bapuant 2

a) McxonHas kKOHIEHTpauus BemecTsa A - 1 monb/n, yepe3 1 4 oHa crana 0,5 monb/n. Kakosa
CpenHsisl CKOPOCTb AaHHOH peakLuu Mo BeuecTBy A?

6) KakoBa HauanbHas KOHLEHTpaLUUs MYypPaBbUHOH KHCJIOTBI B PEAKUUU 3TepUPHUKAMN C
MpomaHoyioM, ecyiv 3a 20 MUH €€ KOHIEHTpAIs YMEHbITWIach 10 1,6 MOJb/n mpu cpemHei
ckopoctu peakuuu 0,04 Mosb/m MUH?

B) Peakuus mpotekaer no ypasHernto 2A + B — 2C. B Hauane peakuyuy KOHLEHTPALIH
pearupyromux BEIIeCTB OAMHAKOBBI U paBHBI 1 MOJB/JI, yepe3 1 MUH KOHLIEHTpaLUUs BEIECTBa
B crana 0,6 monb/n. Kakoit crana xonunentpanmsi BemectB A m C? KakoBa CKOpOCTh 3TOMU
peakuu no pemecTsy B?

Bapuanr 3

a) KoHneHTpauus oJHOro U3 pearnpyroLnX BEIECTB B Ha4Yajle peakiunu Obuia 2 MOJIb/ I,
yepe3 10 ¢ - 1,5 mons/n. Haligure cCKOpOCTb 3TOH peakuu.

6) KakoBa koHueHTpawms BemecTsa A depe3 20 ¢ OT Havaja peakuuy Ipu cpeHei
ckopocTu XxuMHu4deckoi peakunu 0,02 MONb/J'c, ey €€ HadalibHasi KOHLEHTPALHsI COCTaBIsIa 4
MoJb/n? Peakiust uaeT ¢ yMeHbIIeHHeM KOHLICHTPALUN BEIecTBa A.

B) Peakuus mporekaer no ypasaenuto 2NO (1) + Oz (1) — 2NO; (r). B Hauane peakiuu
KOHIIeHTpauus kuciopona Oputa 0,15 monb/m, a uepes3 100 ¢ ona crana 0,03 Momb/i.
Kaxoii crana koHuentpauust NO u NO,, eciiu UX UCXOAHbIE KOHLIEHTPALMU COCTABIIAIN
cootBercTBeHHO 0,3 Monb/1 1 0 MoJib/n? KakoBa CKOPOCTb 3TON PEeaKI|H IO KUCIOPOAY?
Bapuant 4



a) Konnenrpauus ogaoro u3 BemecTs uepes 13 ¢ mocie Havana peakuuu pasHa 0,05 monb/n, a
yepes 25 ¢ - 0,002 mons/n. Paccunraiite CpeqHIO CKOPOCTD 3TOH PEAKLIUH.

6) 3a xakoe BpeMsi NpPU B3aUMOACHCTBUU YKCYCHOW KHCJIOTBI C 3TAHOJOM KOHLIEHTPALUS
KHUCJIOTBl YMEHbLIMJIACh C 3,6 MOJB/I 10 2,8 MONB/I HpU CpeaHeld CKOPOCTH XUMHYECKON
peakiuu 0,08 Monb/1 * ¢?

B) Peakuus uger cornmacHo ypasuenuto Hy (r) + J; () — 2HJ (r). B Havane nabmonenus
KOHIIEHTpaLus HomoBonoponaa cocrasisiia 0,74 monw/i, a yepes 20 ¢ crana 0,8 Moib/I.

Kakoil cranu KoHIEHTpaluM #ofga M BOJAOPONA, €CIM UX MCXOJIHblE KOHLIEHTPALlUU PaBHBI
cooTBeTcTBEeHHO 1 MO/ 1 1,2 Monb/n? KakoBa CKOPOCTb 3TOM peakiuu o HoaoBoa0pony?
Bapuant 5

a) Konnentpamnwmsi ogHoro u3s Bemiects yepes 20 ¢ mocne Hadajga peakuuu paBHa 0,1 monw/n, a
yepes 30 ¢ - 0,02 monb/n. PaccuunTaiiTe CpeaHIOI0 CKOPOCTh STON PEaKLIUH.

0) BeruucnuTe HaYaIbHYI KOHLIEHTPALMIO BEINECTBA A, €CIIH MPH CPEOHEH CKOPOCTU PEaKLuu
0,08 momp/m'MuH depe3 10 MHH OT Hadaja peakuuu €€ KOHLEHTpalus yMeHbinwiach 1m0 0,5
MOJIB/JI.

B) Peakuus mporekaeT no ypaBHeHuto A + 2B — 2C. B emkoctu obbemom 10 11 McxongHBIE
KOJIMYECTBA BEIeCTB cOCTaBWIM 2 Moyib. Uepes 4 ¢ oOpaszopaincs ra3 C KOJIMYECTBOM BEIIECTBA
0,8 monb. Onpenenure CPEIHIOI0 CKOPOCTh PEAKLIMH 10 BEIIECTBY A U KOJIMYECTBA BEIIECTB A U
B, xOTOpBIE OCTAIUCh B EMKOCTH.

Bapuant 6

a) BemuucauTe cpemgHrol0 ckopocTh peakumu drepudukammu HCOOH + C;H,OH —
HCOOC;3;H7; + H,0 mpu 70 °C, ecnm 3a 20 MHH KOHIEHTPALMS MyPaBBHHON KHCIOTBI
yMEHbIIMIACh ¢ 2,4 Monb/a 10 1,6 Monb/1.

6) KakoBa koHLIEHTpaLus BelecTBa A 4epe3 4 C OT Ha4alla PeakLUH NPU CPEeIHEH CKOPOCTH
xumudeckor peakunu 0,1 MOJB/T'Cc, eciu €€ HavyallbHAsT KOHIIEHTpalus cocTaBiisuia 1 Mojb/n?
Peaxius uner ¢ yMeHblIeHHEM BelliecTBa A.

B) XUMHYECKast peaKkLUsl MPOTEKAET B PACTBOPE COTIACHO ypaBHeHMIO A + B — C.

Hcxonuble koHIEHTparmu BemecTs A - 0,8 Mo/, B - 1 monws/n. Crycrs 20 MmuH
KOHIIeHTpauus BemecTsa A cHu3miack 10 0,78 monb/n. KakoBa crana KOHIEHTparus

BeutectB B u C? KakoBa ckopocTh 3TOH peakLnu Mo BeuecTsy A?

OTBeThI

Bapwuanr 1: a) 0,1 mons/irc; 6) 100 ¢; B) C(B) = 0 mons/n, C(C) = 1 mons/1, v = 0,5 Monb/m°4.
Bapwuanr 2: a) 0,5 mons/iru; 6) 2,4 monw/n;, B) C(A) = 0,2 mons/n, C(C) = 0,8 monb/,

v= 0,4 MOJIb/J"MHH.

Bapwuanr 3: a) 0,05 monw/n-¢; 6) 3,6 monb/;, 8) C(NO) = 0,06 mons/n, C(NO;) = 0,24 monb/n,
v=1,2 - 107 mons/mc.

Bapwuanr 4: a) 0,004 mons/i-c; 6) 10 c; B) C(J,) = 0,97 mons/n, C(Hy) = 1,17 mons/mn,

v = 0,003 mounb/n°C.

Bapwuanr 5: a) 0,008 mons/i-c; 6) 1,3 monw/it; B) V(A) = 1,6 monb, v(B) = 1,2 mounb,

v= 0,01 Monp/1 - C.

Bapwuanr 6: a) 0,04 monbs/n-MuH, 0) 0,6 mons/n, B) C(B) = 0,98 mons/n, C(C) = 0,02 momns/m,
v = 0,001 MOJIB/JT'MHH.

2. IIpumep 3agaHui AJIs1 TECTHPOBAHMS NPUKJIAIHBIX 3HAHUH CTYJCHTOB:
ITo Teme «XuMHueckast KHHETHKA U PABHOBECHUEY.



Wuctpykumst Ne 1 st pabotsl B rpynmax (2-3 yenoBeka) 1Mo BONpoCy
«BnusiHME KOHIIEHTPAMK BEIIECTB HA CKOPOCTh XUMHUYECKOH PEeaKkInmy
Hansl Bemectsa: Zn, pactsop HCLU (1:1) (na 1 gacte xoHuentpuposanHoii HCC npuxonures 1
yactb Bonbl), pactop HCC (1:10) (Ha 1 wacTte konuentpupoBarnnoiit HCL npuxoaurcs 10 uacrei
BOJIBI).
[Iponenaiire cnenyromue onbithl: (BHuManue! Cobmonaiite TeXHUKY 0€30MaCHOCTH TPU
obparenuu ¢ kucjaoramu!)

Zn Zn

] e

< HCE (1:1)
" e’

< HCE (1:10)

CopmynupyiiTe BBIBOA M MOATOTOBBTE OTBETHI HA CIEAYIOILIHE BOPOCHL:

1.B kaxoi1 3aBUCUMOCTH HaxOASTCsl CKOPOCTb XUMUYECKON PEaKLUU U KOHLEHTpaLus
pearupyrouux BEIecTB?

2.Bripasure 3Ty 3aBUCUMOCTb 7151 peakuuu A + 3B =D.

B 1uem npuunHa NpsMON IPONOPLUUOHAIBHON 3aBUCUMOCTH CKOPOCTH XUMHUYECKON

peaxkLuy OT KOHLEHTPALUU pearupyoIiux BelecTs?

4 KOHLIEHTpaL1IO BELIECTB, B KAKOM arperaTHOM COCTOSIHMM YYMTBIBAE€T 3aKOH NEHCTBYIOLIMX
macc?

ITonroroseTe BHICTYIIEHUE.

Bpems BbINONHEHHS - 5 MUHYT.

Wuctpykuust Ne 2 nnst pabotel B rpynmax (2-3 yenoBeka) no Bornpocy «BiusiHue temmeparypsl
Ha CKOPOCTb XUMHYECKOU pEeaKLun»

Hanb Bemectsa: Zn, pactsop HCU B 1Byx mpoOupkax.

[Iponenaiire cnenyromue onbithl: (BHuManue! Cobmonaiite TeXHUKY 0€30MaCHOCTH TPU
oOpalleHnH ¢ KHUCJIOTaMH, NPU HArpeBaHWM W TPU OOpalleHMH CO CHUPTOBKOH. bynbre
octopoxkHbl Ipu Harpesanuu HCE, Tak kak oHa neTy4a, mapel €€ s1I0BUThI, HU B KOEM ciIydae He
JIOBOJUTE €€ 10 KUTIeHMUs!)

/n /n

N N1
< HC{ (tipu komHAaTHOM
~ TeMITEpaType)

¢ HC{ (cnerkxa
N/ TI0JIOTPETHIN)

CdopmynupyiiTe BBIBOA W MOATOTOBBTE OTBETHI HA CIIEAYIOIINE BOMPOCHL
1.B kaxoi1 3aBUCUMOCTH HaxOASITCS] CKOPOCTb XUMHUYECKON PEaKLUU U TeMIiepaTypa’



2.Kak 5Ta 3aBUCUMOCTb BbIPAXKaeTCsi MATeMaTHYECKH?
[ToaroToBbTE BHICTYILJICHHE.
Bpems BbINONHEHHS - 5 MUHYT.
Wuctpykumst Ne 3 st paboTtsl B rpynmax (2-3 4enoBeka) 1Mo BONpocy
«BnusiHue PUPONBI pearupyromuxX BEMECTB Ha CKOPOCTh XMMUYECKON PEaKLIum»
Hanbl Bemectsa: Zn, pactBopbl HCL (comstHoit xuciorel) u CH3COOH (ykcycHoit
KHCJIOTBI) OTMHAKOBOW KOHLIEHTPALIHH.
[Iponenaiite cnenyromue onbithl: (BHuManue! Cobmonaiite TeXHUKY 0€30MaCHOCTH TPU
obparenuu ¢ kucjaoramu!)

/n /n

N1 N1

¢ HC¢E
A ~—”

< CH;COOH

CdopmynupyiiTe BBIBOA M MOATOTOBBTE OTBETHI HA CIEAYIOIIHE BOTIPOCHI:

1.C xakol U3 npeasoXKeHHbIX KUCJIOT LIMHK pearupyer akTuBHee?

2 Iloyemy c CONSTHOM KUCIIOTOH IIMHK pearupyeT akTHUBHeE, YeM C YKCYCHOMN KHUCTIOTOH?
ITonroroseTe BHICTYIIEHUE.

Bpems BbINONHEHUS - 5 MUHYT.

Wuctpykumst Ne 4 nust pabotsl B rpynnax (2-3 4enoBeka) 1Mo BONPOCy
«BnusiHMe momany CONPUKOCHOBEHUS PEarnpyroOIINX BEIECTB
Ha CKOPOCTb XUMHYECKOU pEeaKLun»

Hanel BemectBa: Mpamop CaCOs (mopomnok), mpamop CaCOsz (HeM3MeNbUEHHBINH),
pacteop HCL.

[Iponenaiire ciaenyromue onbiThl: (Banmanue! Cobmronaiite TeXHUKY 0€30MacHOCTH MPU
obparenuu ¢ kucjaoramu!)

HC¢e HC¢e

< CaCO
M| — CaCOs (HOpOLHOK) ﬁ (npu'zv\ip TLUAHHLTN

Cohopmynupyiime 661600 u ROO20MOBvNE OMEENbL HA CIEOYIOUJUE BONPOCHI:

1.C u3Menp4eHHBIM UITH HEU3MEJIbUYEHHBIM MPaMOPOM COJISIHAsI KUCJIOTa pearupyeT akTuBHee?
2.IloyeMy B U3MENBbYEHHOM COCTOSTHUM TBEPJIbIE€ BELIECTBA AKTUBHEE PEArUPYIOT C KUAKOCTAMHU
U razamu?

3.B kakoil 3aBUCMMOCTH HAaXOHATCS CKOPOCTb XUMHUUYECKOH peakuuu U IJI0Iaab
COMPUKOCHOBEHUS PEarupyroLIuX BEIIECTB?



lloozomosvme evicmynnentue.
Bpems BbINONHEHHS - 5 MUHYT.

WucTpykumst Ne 5 st pabotsl B rpynmax (2-3 4enoBeka) 1Mo BONpocy

«BnusHMe KaTanU3aTOPa Ha CKOPOCTb XUMUYECKON pPEeaKLIUN»
Janwsr sewgecmea: AL, pacrBop CuSQ4, noBapenHast conb NaCl (kpucrammmueckas).
IIpooenaiime cneoyrowue onvimol:

At AL +NaC¥t
(HECKOIBKO
N—1 N—1
pacTBOp
< pacTBop “—
~— CnlO. ~—~ (mso

Chopmynupyiime 661600 u nOO20mMoGvNE OMEENMbL HA CIEOYIOUJUE BONPOCHI:
1. Kakyro posib Urpaer XJIOpUJ HATpHsl B peakiuu 3amerieHus mexny cynbdarom menu (1) u
aJIOMUHUEM?
2.YTo Takoe KaTajau3aTopbl?
3.Uro Takoe karanus?
lloozomosvme evicmynnenue.
Bpems BbINONHEHHS - 5 MUHYT.
Kpurtepuu oneHKH
I'pynnmam cTyneHTOB 2-3 4enoBeka BBbLIAETCS 3aaHUE HA SKCIEPUMEHTANbHYIO 3a7ady, AJIs

NPOBEPKH HABBIKOB IPOBEIEHUS XMMHUYECKOTO 3KCIEPHMEHTa U 00pabOTKH pe3ysbTaToB
SKCIEPUMEHTAJIbHBIX HCCIEAOBAHUN C aJIrOPUTMOM pEIIEeHHs U pacdyeramu. MakcuManbHOE
KOJINYECTBO OAJIIOB 3a PEIIEHHYIO SKCIEPUMEHTAIBHYIO 3a4ady U OTBETEl Ha BOIPOCHI 15.

3a OTCyTCTBHE OTBETa HA OJUH BOIIPOC CHHUMaeTCs 3 Oayia, eciii HeJodeT B 3a4ade, TO
onuH  Oam, MakCHUMajbHO CHHUMaercs 10 10 ©OamioB 3a OTCYTCTBHE HABBIKOB
SKCIIEPUMEHTAIBHON pabOTHL

CryneHraM, HapylIaloIUM AUCLMUILIMHY B IpolLiecce MPOBEAEHUs] SKCIEPUMEHTAIbHOMN

pabotbl, MOkeT OBITh CHAT 1 Oayur 3a KaXnablid Ciiydai, a Takke 3a MPEeAHAMEPEHHYIO MOpYy
PEaKTUBOB.
Kpurtepuu ouenku 3aaaHui:
15 -13 — 3apgaHue BBINOJIHEHO, BEPHO, HAIMMCAaHbl BCE YPABHEHUS pEAKLUN, PacCTaBJICHbI
K03(p pUIHMEHTBI, UIMEIOTCSI HE3HAYUTEIbHbIE apU()METHUECKHE TIOTPEITHOCTH, OIHICK,
12-11 — pmaH OOWH HEBEPHBI OTBET WJM HE MPABUIBHO pPaCcCTaBleHBl KO3(PPHULMEHTH B
YPaBHEHUSIX peakLHil, He HamucaHbl NOAPOOHO BCE YpaBHEHMs peakuuil. Moryt ObITbh
HEMPABUJIBHBIE  BBIUUCIACHUS @PU  BEPHOM  QITOPUTME  PELICHUs, HE  JOCTATOYHO
apryMeHTHPOBAHHBIE BBIBOBI 110 padoTe.
10-8 — 3amaHue YaCTUYHO HE BBINOJHEHO (HET OTBETAa Ha 2 BONPOCA TOJHOCTBIO, HEBEPHBI
BBIYMCJICHUS B 33/1a4aX, HO MMEETCsl NMPABUJIbHBIM MOAXOMA K PELICHHIO 3KCIEPUMEHTAIBbHON
3a7a4u,
Menee 8 — B OCTAJIBHBIX CIIy4astX.



Ilikana oueHuBaHHsA:
O1eHKa «OTIIMYHOY» BBICTABIISIETCS CTYACHTY, HaOpasmemy 15-13 Gamnos,

O1ueHKa «XOpOIIO» BBICTABIISETCS CTYASHTY, Habpasiiemy 12-11 6amios;
O1ueHka «yIOBIETBOPHUTEIBHOY BBICTABIISIETCS] CTYACHTY, HaOpasmemy 10-8 Ganos;
O1eHka «HEeyIOBJIETBOPUTENILHO» BBICTABISIETCS CTYACHTY, HaOpaBIueMy MeHee 8 OauioB.

MeToauKa NpoBeIeHU:
B AyJIUTOPUH IS TPAKTHUECKUX 3aHSATUH, B MUCBMEHHOH (popMe, rpynIoBoOii Croco0,

B TedeHue 20 MHUHYT, HCIOJB30BAHUs CIPABOYHON JUTEPATYPBl U CPEACTB KOMMYHHKALUU,
PE3YJIbTAT — Ha TCKYILIEM 3aHATUHU. 3J€Ch YUUTBLIBACTCA OPUTMHAJIBHOCTE PCHICHUS.

7.2.4 IlpumepHbIii epevYeHb BOMPOCOB IJIsl MOATOTOBKH K 3a4€Ty

He npeaycMoTpeHO y4eOHbIM TIaHOM

7.2.5 IlpumepHblii nepedYeHb 3aJAaHUil /I PEHICHUS] NMPHKJIATHBIX

3aaav AJad 3K3aMCHAa
Tema 1. OCHOBHBIE TTOHSITHS U 3aKOHBI XUMUAHU

1. JlaiiTe ompeneneHHe MOHSITHIA: a) 3JIEMEHT, aTOM, MOJIeKyJsa;, 0) MpOCTOe U CIOKHOE
BEIIIECTBO; B) OTHOCUTEJIbHBIC aTOMHBIE H MOJIEKYJIIPHBIE MACCHI.

2. JlaiiTe onpeAeneHue MOHIATUS «MOJIbY.

3. Kakue BeTMYMHbI HA3bIBAIOT MOJISIPHON MacCON M MOJIEKYJIIPHBIM 00beMoM?

4. YUro Ha3bIBaIOT SKBUBAJIEHTOM BelllecTBa?

5. Uro Ha3pIBalOT MOJISIpHON Maccoll skBuBajneHTa? UeMmy OHa paBHa Ui pa3IUYHBIX
KJIACCOB COEOUHEHHI — OKCUOB, KUCJIOT, OCHOBAHUH U COJIEH?

Tema 2. XumMuyeckasi TepMOAHUHAMHUKA, KHHETHKA U paBHoBecue. KaTasus.
1. Yrto Ha3pBarOT TEIJIOBBIM 3P dexToM peakiuii? B kakux ciaydasx ypaBHEHHS XHMHYECKHX
peakLuii Ha3bIBatOT TEPMOXUMUYECKUMU?

2. UeM OTIMYarOTCA TEPMOXUMHYECKAss M TEPMOAUHAMUYECKAss CUCTEMBI 3HAKOB IJIs
TETIOBBIX 3()(HEKTOB peaxiuii?

3. Kakue ycioBusi COCTOSIHHSI CUCTEMBbI NPUHUMAIOT B TEPMOJWHAMHUKE B KadeCTBE
cTaHmapTHeIX? Kakumu cuMBOIaMu ux 0003Ha4ar0T?

4. Yto Ha3bIBalOT BHyTpeHHeN sHepruell cucreMbl? lloueMy B TepMOAMHAMUYECKHUX
pacuerax
UCTIONB3YIOT He a0COIOTHBIE 3HaueHWs BHyTpeHHeW sHepruu U, a ee msmeHenue AU mpu
Nepexo/ie CUCTEMBI U3 OJTHOTO COCTOSIHMS B ipyroe?

5. Kakum ypaBHeHHEM ONpeaenseTcs SHTANbIINA U €€ U3MeHeHne?

6. Kakoii 3aKOH SIBJII€TCS] OCHOBHBIM 3aKOHOM TepMoxumun? Jlaite ero GopmMyInpoBKy.

7. Ilepeuncnure CrencTBUs, BBITEKAOLINE U3 3aK0HA ['ecca.

8. Ykaxkure, 4TO O3HAYAET KAKJasl U3 BEJIUYMH B ypaBHeHUH bosbliMaHa.

9. Uro HaswiBaroT sHeprueit [ mb6ca? Kakum obpasom nsmeHeHune 3Toi BennuuHbl (AQ)
yKa3blBaeT HAa BO3MOXXHOCTb HJIM HEBO3MOKHOCTb CaMOMNPOU3BOJIBHOIO MPOTEKaHUs Inpoiecca’
Kaxkoe 3nauenne AG onpenessieT paBHOBECHOE COCTOSTHUE CUCTEMBI?

10. IIpu xaxom cootHomenun AH u TAS: a) cucrema HaxOIUTCs B PAaBHOBECHH,

0) XMMHYECKHH MpOLECC HANpPaBJIeH B CTOPOHY SK30TEPMUYECKOH WM 3HIOTEPMHUUYECKON
peakuu?

11. Yro nzyvaer xummuueckas kuHetuka? Kakosa ee mpakTudeckast 1en?

12. laliTe onpeneneHue U NPUBEAUTE MPUMEPbl TOMOT€HHBIX U T'€TEPOr€HHBIX PEaKLIUN.
Kaxk onpenensitorcst ux CKkOpocTu?



13. Ot xakux (PaxTOpPOB 3aBHCUT CKOPOCTb XMMHYECKHX peakiuii? [laiite onpeneneHne
3aKOHa AEHCTBYIOIIUX Macc.

14. Yto Ha3bIBAIOT KOHCTAHTOH CKOpPOCTH peakunu? KakoB (pu3mdeckuil cMbICT 3TOH
BEJIMUMUHBI? 3aBUCUT JIM KOHCTAHTAa CKOPOCTH peakUMM OT TeMIepaTypbl, MpPHUPOAbI
pearupyrouux BeecTs
U UX KOHLEHTpanu?

15. Kaxoii popmyoii onpenensiercs: npasuio Bant-I'odda, onpenensronee 3aBUCHIMOCTb
CKOPOCTHUPEAKIMH OT TeMIIEpaTypbl?

16. Uro Ha3pIBalOT TemmepaTypHbM Ko3(dummeHToM ckopoctu peakuuu? Kakue oH
MO>KET UMETh 3HaUeHUs?

17. UYro xapakTepusyeT OHeprus axkTHUBallMM B YypaBHeHuH Appenuyca? Kak
OTpeneNsieTcsI3Ta BennunHa rpaduuecku?

18. Uto Ha3pIBalOT XUMUYECKUM paBHOBecHeM? UTO Ha3bIBAIOT KOHCTAHTOM XUMHUECKOIO
pPaBHOBECHSI, OT KaKHX (paKTOPOB OHA 3aBUCHUT?

19.  UYro Ha3bIBalOT CMeELIEHHMEM XHMHUYECKOro paBHOBecus? l3MeHeHumeM Kakux
NapaMeTpoB MOXKHO CIIBUHYTh XMMHUYECKOE paBHOBECHE?

20. Yro Ha3BIBAIOT KATAJUTUYECKUMHU PEAKLUSIMH, KaTAIU3aTOPaMH U HHTHOUTOpaMHu?

Tema 3. PeakiiuoHHasi CIOCOOHOCTH BeleCTB.

1. IIpyMEHUMO I TIOHSATHE TPACKTOPHU ABI)KEHUS K MHUKPOYAacTHLAM (3JIEKTPOHY)?
Kaxkoe nousiTue ero samenser?

2. YUro Ha3bIBaIOT NPUHLUIIOM HEONPEAENEHHOCTU U COOTHOLIEHNEM HEONPEeAeIeHHOCTH?

3. Kakoe skcnepuMeHTAIbHOE MNOATBEP:KAEHUE Hamwia runore3a Jlym ne bpoinsa o
BOJTHOBBIX CBOWCTBAX 3JICKTPOHA?

4. Kakoe ypaBHEHME SBJISIETCSI OCHOBHBIM YPaBHEHHEM KBAHTOBON MEXaHMKH U 4YTO
OIHCBIBAIOT BOJIHOBBIE (PYHKIINH, ITOJy4aeMBble €ro pelieHnem?

5. Kakue kBaHTOBBIEC YHCJIA U B OJMHAKOBOM JIU MEPE ONPEALISIFOT SHEPTHIO JIEKTPOHA?

6. Uro B aromMe Ha3bIBalOT JHEPreTHUYECKUM ypoBHeM U mnoxypoBHem? Ilpu kakom
YCJIOBUU 3TH MOHATHUS CIUBAIOTCA?

7. Uemy paBHO YHCIIO SHEPreTUYECKHX MOAYPOBHEHW IJs1 AAHHOTO 3HEPreTUYECKOro
ypoBHA? KakuM 3HaueHHEM TIJIaBHOTO KBAaHTOBOI'O YHCJAa XapaKTepU3yeTcsl dHepreTUdHecKui
yPOBEHb, €CJIN OH pacIlerieH Ha 4 noaypoBHs. [laiiTe nx OykBeHHbIE 0OO3HAYCHUSI.

8. Uro nHazwmBatoT aromHoi opOutanbio (AO)? Kak cBszana kaxkmas AO ¢ MOHsATHEM
3JIEKTPOHHOTO o0aka?

9. Kak cBsasano ¢ nmpunuunom Ilaynu onpenenenne eMKOCTH SHEPreTUYECKUX YPOBHEH
unonyposHeii? Kakumu ¢popMynamu oHa AJIs1 HUX BbIpaXKaeTcs?

10. Kakomy obmemMy NpuHIHITY TOTYHHSIETCS 3aM0JHEHNE SJIEKTPOHHBIX 000JI0YeK
MHOT'03JIEKTPOHHBIX aTOMOB?

11. B kakoii mocnenoBareiapbHOCTH 3amonHsOTCs AQO 10 oOpa3oBaHHs 3IEKTPOHHOU
00o0o4Ky aToMa aprona’?

12. Uro Ha3bIBAIOT 3JIEKTPOHHOH (OPMYJIOH M 3JEKTPOHHOH KOH(Uryparuei atroma,
noHa?

Kakoil BuI OHM MMEROT /uisi aToMoB 1 noHoB: Na u Na', Ca u Ca®’, Cl u Cl” Kakue u3 sTHx
HMOHOB UMEIOT 3JIEKTPOHHOE CTPOCHHUE aTOMOB HEOHA, aprOHA U KPUNTOHA?

13. Uro naseBatoT sHeprueit nonnszauuu (I)? B kakux equHNIAX OHAa U3MEpSeTCs?

14. Kak usmensiercs I B moarpynnax A u B nepuonudeckoii cuctemel cBepxy BHU3? B



nepuoje - cjieBa Halpaso?

15. Yro Ha3BIBAIOT CPOACTBOM aroMa K 3JeKTpoHy? Kakol sneMeHT umeer HanOoJbliee
3HaveHue I;, mouemy?

16. Kakol BBIBOI MOXKHO ClIeJIaTh O CBOMCTBAX 3JIEMEHTA IO 3HAYEHUIO 111 HETO
HMOHHU3ALMOHHOI0 MOTEHIHaNa U CPOJICTBA K BJIEKTPOHY?

17. YUto Ha3bIBAIOT aOCOMOTHOM U OTHOCUTEIbHOM 3JIEKTPOOTPHUIATETHHOCTHIO?

18. Kak u3MeHSIOTCSl CBOWCTBAa OKCHAOB M THAPOKCHIIOB S- M P-3JIEMEHTOB B repuoae?
OObsicHUTE MNPUUMHY W TOKAKUTE pa3jMude B CBOHCTBAX THIPOKCHUAOB IIEPBOTO U
MPEATNOCIEAHEroO 3J1eMEHTa 3-ro NepUoaa.

19. KBaHTOBO-MeXaHU4eCKass Teopusi xuMudeckon cssizu. Monens I'elitnepa-JlonnoHa.
OCHOBHBI€ TIOJIOXKEHHS U TIOHSTHSI METOA BaJeHTHBIX cBszei (BC).

OCHOBHBIE XapaKTEPUCTUKH XUMUIECKOH CBsI3U (RHEPTHS U JIJIMHA CBSI3N).
20. KBaHTOBO-ME€XaHUYECKAsi TEOPUsL BAJICHTHOCTH.
CBoiicTBa KOBaJIEHTHOH CBSI3U (HACHIIIAEMOCTb, HAITPABJIEHHOCTb, MOJISIPU3ALINSA).
I'ubpunuzanus aroMHbIX opOuTaneii. JIOHOpHO-aKLeNTOPHAs CBSI3b.
21. Merannuueckas cBsi3b. MoHHas cBsA3b. CBolicTBa CBSA3M.
Tema 4. OxkHCINTENIBHO-BOCCTAHOBHTE/IbHBIE peaknuu. CBoiicTBa MeTaJLI0B.
1.  OxuCnUTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA BeulecTB. IloHsATHE O CTeneHH
OKUCJIEHHs D3JIEMEHTOB B COEIUHEHMsX. THIBI OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIX
peakumii. Oxkuciaurenu U BoccraHoBuTenu. Kiaccudukanuus pa3iudHbIX COCTUHEHHUH B
3aBHCHMOCTH OT X OKHCJIHTEIHHO BOCCTAHOBUTEIBbHON (PYHKLINH.
2. OKuCIUTENbHO-BOCCTAHOBUTEJbHBIE CBONCTBA KUCIOT. BiusHue cpenbl Ha Xon
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUI.
3. OKUCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKLIUH.
KonnuectsenHnas xapakTepucTuka peakuui. Y pasHenue HepHcra.
4.  Meroget moxbopa  KO3(Q(PULIMEHTOB B YPaBHEHMSX  OKUCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUI.
5. O0ume cBoiicTBa MeTayUIOB. METOIbI MONyYEHUs] METAJUIOB, CIUIABBI, MPUMEHEHUE
B TEXHHKE.

7.2.5 IlpuMepHBIil IepeYeHb BONPOCOB AJIsl NOATOTOBKH K IK3aMEeHY

1. OcHoBHbIe Kiacchl coenuHeHuil. Kmaccmdukaums  HEOPraHMYECKHX COENMHEHHH
(OKHMCHABI, KUCIIOTBI, OCHOBAHUS, coin). IIpuHINT monyueHns! U peBpalleHnss HEOPraHUIECKIX
COCIMHEHUH. CrolicTBa KHUCIIOT, OCHOBaHUH, menodeit u cojell. [loHsiTHe OTHOCHTETBbHOM
aTOMHOW Macchl. XMMHYECKHE CHMBOJBI M cOocTaBieHue Gopmyn. 3akoH Asoraapo. ITonsarue
00 3KBUBAJICHTE. 3aKOH SKBHBAJICHTOB.

2. 3aKOH COXpaHEHUs] MaTepHH. 3aKOH IMOCTOSHCTBA COCTaBa. 3aKOH SKBHUBAJICHTOB. 3aKOH
KpaTtHbIX OTHouieHud. ['asoBbie 3akoHbI (boinsa — Mapuorra, I'eii — Jlroccaka, Kuaiinepona -
MeHneneeBa OObEeAMHEHHBIN).

3. 3akoH pneifictByrommx macc. [Ipasuno Bant - [odpda. Maremarudeckoe BbIpaKeHHE
CKOPOCTM peakLud TOMOI€HHBIX U reTeporeHHbix npoueccos. IIpunnun Jle-Illarense.
Karanusatopsl 1 ”HTHOUTOPBI.

4. Xummnueckas TepMmoguHaMuka. OCHOBHbIE TepMonuHamuueckue (pyHKiuu. OCHOBHBIE
3aKOHBI TEPMOANHAMUKH.



5. JIBONCTBEHHBIN XapakTep IOBEAEHUs MHUKpo4YacTull. YpaBHeHue llnanka wu
OitHmrefina. OOmMe MOJOKEHUs KBAHTOBO-BOJHOBOW MexaHukH. [loBereHHe 3JEKTPOHA BO
BHYTPUATOMHOM IpPOCTpaHCTBE. YpaBHeHue ne bpoilna. OmnbiTel, NOATBEP)KAAOIIUE €ro
BeiBOAbL. [Ipuniun I'eitsenOepra. IlonsiTue 0 BOJHOBOI GYHKINU .

6. KBantoBble umcima W ux (Qusudeckuit cmbici. Tumbl opOuTaneid U MOpPSIOK
3aI0JIHEHUS] DJIEKTPOHHBIX ypoBHeil. OCHOBHBIE  NPUHLUIBI  3aMOJHEHUS SJEKTPOHHBIX
opburaneri atomoB. IlpuHumn HamMmenbliel sHeprum. Ilpunuun Ilaymu. Ilpasuno I'yana.
3amnoyHeHUE DJIEKTPOHHBIX OpOUTANel 3JIEMEHTOB MAJIbIX M OOJBIINX MEPUOIOB.

7. Ilepuognueckuii 3axoH [l. M. Menpeneesa u CTPyKTypa HNEPUOIUYECKOU CHUCTEMBI.
I'maBHbIe 1 MTOOOYHBIE IOATPYIIIEL, TIOJIHBIE SJIEKTPOHHBIE AHAJIOTH, PACIIONIOKEHHE BAJIEHTHBIX
3JIEKTPOHOB.

Paguyc atomMOB M HMOHOB, NMOTEHLHA] WOHU3ALMM, 3HEPTUs CPOACTBA K BJIEKTPOHY,
3JIEKTPOOTPHULIATENBHOCTD. M3MeHeHne 3TUX XapakTepUCTUK B Ipynnax u nepuoaax. Kucnorso-
OCHOBHbIE CBOICTBa OKCHIOB M T'MAPOKCHIOB 3jeMeHTOB. Cxema Koccens.

8. Xumuueckas CBs3b. KBaHTOBO-MEXaHMUYECKOE yYEHHE XMMHMYECKOW CBsi3U. Teopus
I'efitnepa-Jlonnona. OCHOBHBIE NOJOKEHUS TEOPUH KOBAJIEHTHOM CBSI3U. XapaKTepUCTUKU
CBA3M. JJIMHa M »HHeprus cBs3u. CBoICTBa KOBAJEHTHON CBSI3U - HalpaBJEHHOCTD,
HACBIIAEMOCTb, MOJAPU3aIHs. THUITBI XUMUYECKOH CBSI3U (G- U T- CBSI3N).

9. T'ubpuaN3aLMs aTOMHBIX opGuTaneil (sp, sp>, sp° -rubpuamsarms). THITEl XUMIUECKO
CBsI3U (MOHHAsI, JOHOPHO-aKIENTOPHAs!, BOXOPOIHAS CBSI3b).

10. CsoiictBa pactBopoB 3yekTponuToB. Ctenenb auccounanuu. CunbHble U ciadble
3JIEKTPOJIUTEL JIUCIEpCHOE COCTOSIHUE BEILECTBA.

11. IToHsATHE O CTEIEHU OKHUCIEHHS (OKHUCIUTENBHOM HHCIE) 3JIEMEHTOB B COCAMHEHUSIX.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIN noTeHuan. YpasHenue HepHcra. OcHOBHblE METOAbI B
COCTaBJICHUU YPAaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI.

12. BO3HUKHOBEHHE CKauka TMOTEHIMajda Ha TpaHHLE paszaesa MeTaul- pPacTBOp
3JEKTPONINTA (aKTUBHBIH, MACCHBHBIA W ONAropOmHBIA 3JeKTpoabl). Teopusi raJlbBaHUYECKOTO
3JIEMEHTA. SBnenne nomsapuzauuu. [enonsipusaTtopbl. XUMHYECKHE€ HCTOYHHUKH TOKA
(He3apspkaeMble U 3apsbkaeMble) OOpaTuMble  HCTOYHHKHM — TOKA — AKKyMYJSITOPBL. THIIBI
akkymyJiATopos. IIponeccsl Ha 3nekTpoaax MpH 3apsAaKe U paspsiike B IIEJIOYHBIX U KHUCIOTHBIX
AKKyMYJIATOPAX.

13. Teoperuyeckue OCHOBBI BJEKTpOJM3a. SBICHHE NOJNAPHU3ALMU NPU 3JIEKTPOJIU3E.
IlepenanpsikeHne BbIOEIEHUS BOAOPOIA. Bonoponusiii snekrpoa. Psn CTaHIapPTHBIX
3JEKTPOJAHBIX MOTEHLNAJIOB. 3aBUCUMOCTD 3JIEKTPOAHBIX MMOTEHLUAJIOB OT MPUPOALI AJIEKTPOIOB
u pactBopureneid. IlocnenoBaTeIpHOCTD 3JEKTPOIHBIX MPoLeccoB. 3akoHbl Dapanes. Beixon mo
TOKy. TexXHHM4YecKOoe TMPHMEHEHHE SIEKTPONn3a. NeKTpopapUHUPOBAHHE METAJUIOB U
3JIEKTPO3KCTPAKLIUS.

14. Kopposus wmeramnos. Tunel koppo3uu. Buabl KOPPO3HOHHBIX —pa3pyLICHUI.
Xumudeckass U OJEKTPOXUMHUYECKas KOPpPO3Usl METAIOB. MeTOApl 3allUThl METAIOB OT
KOpPPO3UH.

15. OcHOBBl XMMHUM BBICOKOMOJIEKYJIIPHBIX MaTepualoB W MnonuMmepos. lIpumeHenue
MOJIUMEPOBB TEXHUKE.

7.2.6. MeToauka  BbICTABJICHHSI OLECHKH TMPU  NPOBEACHUH
MPOMEKYTOYHOM aTTeCTAlMH



OKr3amen MpoeoouUmcs no Ouremam, Kadxicowulili U3 KOMopwvix cooepicum 3
gonpoca: 1 meopemuueckuti, I cmandapmmuyio 3a0a4y u | NPuKIaoHyIo 3a0ayy.

Kaocowrii npasunvnwiii omeem Hna 6onpoc 6 Ouieme oyeHusaemcst 3
oannamu, 3aoada oyenusaemces 6 10 bannoe (5 bannos seproe peuterue u 5 banioe
3a gepuwili omgem). MaxcumanvHoe Konruyecmeo Habpanueix oanios —235.

1. Oyenxa «Heyoosiemsopumenovioy cmasumcs 6 ciyddae, eciu CmyOeHm
Habpan menee 10 bannos.

2. Oyenxa «YoosiemeopumenvHoy cmasumcsi 6 ciydyde, eciu CmyoeHm
Haopan om 10 0o 15 bannos

3. Oyenxa « Xopouto» cmasumcsi 8 ciyyae, eciu cmyoeum Haopain om 16 0o
20 bannos.

4. Oyenxa «Omauynoy cmasumcs, eciu cmyoenm Haopain om 21 0o 25
Oao8.

7.2.7 I1acniopT OLEHOYHBIX MATCPHAJIOB

Kon
KonTponupyemslie koHTponupye| HaumeHnoBanue
Ne ni/m pasnensl (TeMbl) MO OLIEHOYHOTO
TUCIUTLITHHBI KOMITETEHIH cpencraa
U
1 Beenenue. OcuoBubie |OIIK-1,
3aKOHbI XMMHH. OIIK-4 Tect, KOHTpOIBPHAS
pabora, yCTHBIH
OTpOC, 3aIuTa
Ta00paTOPHBIX
paboT, sK3aMeH
2 Xumudeckast OIIK-1,

TEPMOIMHAMIKA, KHHETHKA | O[TK -4

Tect, KOHTpOIBPHAS
n paprosecue. Karamms.

paborta, yCTHBIH
OIpOC, 3alIUTa
Ta00paTOPHBIX

paboT, sK3aMeH

3 Peaxkmonnas crioco0HOCTD OHK-I, TeCT, KOHTPOJIbHASA
BEINECTB. OIIK-4 paborta, yCTHBIH
OIIpOC, 3alIuTa
Ta00paTOPHBIX

paboT, sK3aMeH

4 OxncmrensHo- OIIK-1, TecTt, KOHTpONBHAA
BOCCTAHOBHUTC/ILHBIC O]:[K_4 pa6OTa yCTHbIﬁ
peaxmun. CoiicTBa ’

onpoc, 3amura

METAJIJIOB.
Ta00paTOPHBIX
paboT, sK3aMeH
5 DIIEKTPOXHMITIECKHE OIIK-1, TecT, KOHTpOJBHAS
CHCTEMBL, OIIK-4 pabora, yCTHBII
OTpOC, 3aIIuTa
Ta00paTOPHBIX

paboT, SK3aMeH




6 Kopposust merauios n OIIK-1, Tect, KOHTpOJIBPHAS

METOIBI 3AIMUTLI 0T OIIK-4 paborTa, yCTHBII
ROppo3un.
PP OIpoC, 3alHUTa
Ta00paTOPHBIX

paboT, sK3aMeH

7. Homaveprr u omromepsr, n |OIK-1, Tect, xOHTpONBHAS
UX NPHMEHEHHUE B OIIK-4 paborta, yCTHBIH
MNPOMBINIJICHHOCTH.

OIpOC, 3alIUTa
Ta00paTOPHBIX
paboT, sK3aMeH

7.3. Meroauyeckue Marepuasbl, ONpeAeIsIIOIIHEe  MPOLERYPbI

OLICHUBAHMS 3HAHUI, YMEHUIi, HABBIKOB H (HJIH) ONbITA AESITEIbHOCTH
TectupoBaHue OCyIIECTBISIETCs, JHOO TMPH TIOMOLIM KOMIBIOTEPHOH CHCTEMBI

TECTUPOBAHMUS, JINOO C UCIIOJIB30BAHUEM BBITAHHBIX TECT-331aHUI Ha OyMa)KHOM HOCHUTEIIE.

Bpewms tectupoBanust 30 MUH. 3aTeM OCYLIECTBIIAETCS MPOBEPKA TECTA HK3aMEHATOPOM U
BBICTABJISIETC OLIEHKA COIJIaCHO METONMKU BBICTABJIEHUs OLICHKM MPU NPOBEACHUHU
MPOMEKYTOYHON aTTECTALUH.

Pemenne craHmapTHBIX 3aa4 OCYINECTBIISETCS, JMOO TPH TOMOIIM KOMITBIOTEPHOM
CUCTEMBI TECTUPOBAHHUS, TUOO C UCIIONIBb30BAHNEM BbIIAHHBIX 33724 Ha OyMaKHOM HOCHTEJE.

Bpewmsa pewenus 3amau 30 MuH. 3aTeM OCYLIECTBJISIETCSl NPOBEpPKA peLIeHUs 3aaad
5K3aMEHATOPOM M BBICTABJISCTCA OLEHKA, COIVIACHO METOJUKE BBICTABJICHUS OLICHKU IIPH
MPOBEACHUN IPOMEKYTOUHOHN aTTECTALIUH.

Pemenne mnpukIagHBIX 3a7ad OCYLIECTBISIETCS, JHOO MPH IMOMOIIM KOMITBIOTEPHOH
CUCTEMBI TECTUPOBAHUS, JTHOO C UCTIONB30BAHNEM BbIJAHHBIX 33a7a4 Ha OyMaKHOM HOCHTEJE.

Bpemsi pemenus 3amau 30 MuH. 3aTeM OCYLIECTBJSICTCA MPOBEPKA PELISHUS 3a1ad
SK3aMEHATOPOM U BBICTABJSETCA OLIEHKA, COrJACHO METOAMKE BBICTABJICHHUS OLEHKU IpHU
MPOBEACHUHN IPOMEKYTOUYHOHN aTTECTALIUU.

8 YUEBHO METOANYECKOE 1 TH®POPMAIINOHHOE
OBECIIEYEHMUE JUCITUITJINHBI)
8.1 Ilepeuenb y4eOHOIi JuTEepaTypbl, HEOOXOAMMOII Jisi OCBOCHHS
JAMCIHATITHHBI

No ABTOpHI, Bua ¥ ros Obecrmie
COCTaBUTEN 3arnasue YEHHOC
n/n U U3JaHUs T

1. OcHoBHas

JUTEpaTypa
JI1.1 | KoposuH, 9-e u3n., mepepad. - M.: Brici.
HB. mk., 2007. - 557 c.: un . - ISBN
O6mas 978-5-06-004403-4: 645-00. - 0.47

xumusi. YueOHuK / 752-00. — 130 3K3.
H. B. Koposus.




JI1.2 | I'nunka, M.: UHTEI'PAJI-ITPECC, 2011. -
H.JL 240 c. - ISBN 5-89602-015-5:
3anauu u 170-00. — 300 5k3.
YIPaKHEHUS IO
o0miel XUMUH: 0.26
VYueb. mocobue / H.
JL. I'nunka; nox pen.
B. A. PabunoBuua,
X. M. PyOuno#.
JI1.3 | 3Bsarunues Anropurmuzauus | Boponex: ®I'BOY BO 0,41
a, AB. pelleHus 3a1a4d 1o "BopoHexckuit
OCHOBHBIM roCy1apCTBEHHBIN TEXHUYECKHUN
pasgenaMm XUMHM U | yHUBepcuret", 2015. - 252 ¢. -
KOHTPOJIUPYIOLIUE 177-75; 100 3xk3.
IPOTPaMMBI 1151
TEXHUYECKIX
CHELUAIBHOCTEN:
VYueb. mocobue / A.
B. 3psrunnesa.
JI1.4 | 3Bsarunues IIpakTukym no Boponex: ®I'bOY BIIO 0.50
a, AB. XUMHAH: Yue0. "BopoHexckuit
nocobue / A. B. rOCY/IapCTBEHHBIH TEX HUUYECKUH
3BSArUHIIEBA. yausepcurer”, 2013. - 241 c. -
152-05; 97 axs.
JILS | 3BAruHLEB Obwas u Bopounex: ®I'bOY BIIO 0,52
a, AB. HEOpraHuyeckas "BopoHexckuit
xumusi. OCHOBHBIE | TOCYJapCTBEHHBIN TEXHIUECKHI
paznmensl: Yueb. yausepcuret”, 2011. - 247 ¢. -
nmocodue / A. B. 158-59; 56 sk3.
3BATHMHLICBA.
U11.6 3BsrunueB | U3Opannbie rmasel | Boponexx: ®T'bOY BIIO 0,93
a, AB. XUMuU. PacTBOpBL "BopoHexckuit

DNEeKTPOXUMHUS:
Yueb. mocobue / A.

rOCyJAapCTBEHHBIN TEXHUYECKUHI
yausepcurer”, 2012. - 245 ¢. -




B. 3Bsaruunnesna.

132-23; 100 5x3.

JI1.7 | 3parunnesa, | 3sarunmesa, A.B. Bopone:x: ®I'6OY BITO 0.55
AB. Kypc o6meit "BopoHEKCKHI TOCYAaPCTBCHHBIA
XuMuH: YueO. TexHuueckuil yausepeutet”, 2010. -
nocobue / A. B. 251 ¢. - 150-00; 30 sks.
3BAruHIEBa.
2. [lomomHUTE TBHAS TATEPATYPA
JI2.1 | 3psaruHueBa, CeoiicTBa Bopounex: 'OYBIIO "Boponexckuii 0.28
AB.,0H. |Metamos: yueo. rOCYapCTBEHHBIH TEXHHYECKUH
Boampipesa. | 10codue / A. B. yuusepeuret”, 2006. - 246 ¢. - 63-
3Barunnesa, O. H. 00, — 37 5.
Bbonxeipesa.
J12.2 | Boanmeipena, Kopposus metannos | Bopouex: ['OYBIIO "Bopouexckuit 0.47
OH, H CIUIABOB U rOCYAApCTBEHHBIN TEXHUYECKUHU
3BATUHIICBA, | OCHOBHEIC METOIBI vaugepeuter”, 2009. - 190 c. - 64-
AB. 3amuThl oT Kopposuu: | 00. — 27 3k3.
Vueb. mocobue / O. H.
Bongripesa, A. B.
3BAruHIEBa.

JI2.3 | 3arunuesa, | [loBepxHOCTHEIC Bopounex: 'OYBIIO "Boponexckuii 0.98
AB., ABJICHHA U rOCYAApCTBECHHBIN TEXHUYECKUU
[Mapnenko | AUCIHCPCHBIC yausepeutet”, 2008. - 248 ¢. - 46-

AA CUCTEMEIL: Yued. 00
o nocobue / A. B. '
3BaruHIECBa, A. A.
ITaBnenko.
3. Metoamueckue pa3paboTku

JI3.1 AB. Nel46-2016 Bopounex: ®I'BOY BO 0,36
3BATUHIICBA. "BoponeKckHii rocyAapCTBCHHBIH

Crpoenue atoma: TeXHU4ecKknud yHusepeutet”, 2016. -
TecThl MO XUMUH TS 15 ¢. - 00-00: 50 k3.
CTYACHTOB BCEX
HAIpaBJICHUI OYHOU
tdopmbl 0OyucHu /
Kag. xumun; Cocr. A.
B. 3Barunuesa.

JI3.2 AB. Ne302-2012 Bopounex: @I'60Y BITIO 0.52

3BATHHIICBA. "BopoHeKckHli Tocy 1apCTBCHHBIA
Meroaueckue TeXHUUcCKui yausepeutet”, 2012. -
YKasaHus K |36 c.-00-00; 101 axs.
HNPaKTHYCCKOM H
CaMOCTOSITEJIbHOM

paboTe CTYACHTOB IO




mucuumnae " Xumug"
mo Teme "Kmaccer
HCOPTaHUICCKUX

coenuuecHuit" / Kad.

XHUMHH.

JI3.3

A B.
3BATHHIICBA,
0. H.
Boaxpipesa

Ne234-2010

lansBanMUICCKHIC
3JICMCHTHI
snckrponn3; TecTor
[0 XUMUH ISt
CTYJICHTOB
CHELUAIBbHOCTEN
160302 "PaketHbie
apurarean’, 160201
"CamoneTo- 1
BEPTOIETOCTPOCHHUE",
140104
"TTpombitiieHHAS
TCIUIOSHEPreTHKA
OYHOHU (OPMEI
obyuenns / Kad. xum.

Bopounex: 'OYBIIO "Boponexckuii
rOCYyAapCTBEHHBIN TEXHUUECKUM
yausepcutet”, 2010, -33 ¢. - 111
3k3., 00-00. — 101 sks.

0.35

J13.4

AB.

3BAruHIEBA.

Ne303-2012

MeTognueckue
VKa3zaHUI K
TPaKTUYECKOU
LaMOCTOSTCTEHON
pabOTe CTYACHTOB IO
"Xumua"
"O0wmue
CBOMCTBA METAIOB" /

MUCLIAILINHE
1o TEME

Kad. xumum.

Bopounex: ®I'60Y BITIO
"BopoHEKCKHI TOCY 1apCTBCHHBIH
TeXHHUUcCKui yausepeutet”, 2012. -
50 ¢. - 00-00. — 101 3k3.

0.52

JI3.5

AB.

3BAruHIEBA.

Ne299-2012

MeTtoanucckue
YKa3aHUs K
MPAKTUIECKOU U
CaMOCTOATEIBHOU
paboTe CTYACHTOB IO
mucuumuze " Xumug"
o teme "CropocTs
XUMHYECKUX PEAKIUI
U XUMHYIECKOS
pasuosecue" / Kad.

XHUMHH.

Boponex: ®I'OY BITO
"BopoHeKcKHI TOCy 1apCTBCHHBIH
TeXHHUUcCKui yausepeutet”, 2012. -
39 ¢. - 00-00; 100 3k3.

0.46

JI3.6

AB.

3BAruHIEBa

Ne305-2013

MeTtoanucckue
VKa3aHWI K

OPAKTHICCKON B

Boponex: ®I'6OY BITO
"BopoHeKckHii rocy 1apCTBCHHBIH
TexHUUecKui yausepeutet”, 2013. -

0.72




CaMOCTOATCILHOM
paboTe CTYACHTOB IO
mucuummube " Xumug"
o TeMe " XUMHICCKast
TepMOIUHAMHUKA" /
Kad. xumun;

50 ¢. - 00-00; 101 k3.

J3.7

AB.

3BAruHIEBA.

Ne353-2014

MeTtoanucckue
YKa3aHUs JUISt
BBITIOTHCHHUS
1abopaTopHeIX paboT
no OpPraHuYeCKON
XUMHH [0  TEME
"Tlomuvepet"  /Kad.

XHUMHH.

Boponex: ®I'BOY BITO
"BopoHekckHii rocy 1apCTBCHHBIH
TexHUUeCcKui yausepeutet”, 2014. -
50 ¢. - 00-00. — 40 ax3.

0.24

JI3.8

AB.

3BAruHIEBA.

Ne352-2014

MeToguueckue
YKa3aHUs K
MPaAKTUIECKOU U
CaMOCTOATCILHOM
paboTe CTYACHTOB IO
mucuummube " Xumug"
10 TCME
"XuMuaeckue
HCTOYHUKHY TOKA" /
Kad. xumun.

Boponex: ®I'6OY BITO
"BopoHeKckHli rocy 1apCTBCHHBIH
TexHHUUecKui yausepeutet”, 2014. -
53 ¢. - 00-00; 40 3k3.

0.17

J3.9

AB.

3BAruHIEBA.

Ne307-2013

MeTtoanucckue
YKA3aHWS K
MPaKTUIECKON Hu
CaMOCTOATCILHOM
paboTe CTYACHTOB IO
aucruruiiae " Xumust"
o TEME
"OKHUCIUTEITBHO-
BOCTAHOBUTE IbHBIE
mpouecce”  /  Kad.
XHAMMH.

Boponex: ®I'6OY BITO
"BopoHeKckHli Tocy 1apCTBCHHBIH
TexXHUUeCcKui yausepeutet”, 2013. -
45 ¢. - 00-00; 101 axka.

0.43

JI3.10

AB.

3BAruHIEBA.

Ne308-2013

MeTtoanucckue
YKA3aHHUS K
MPaKTUIECKON Hu
CaMOCTOSITCIBHON
paboTe CTYACHTOB IO
aucuumnze " Xumug"
mo teme "Kopposus
MCTAJZIOB M 3alluTa
MCTAJIIOB oT
kopposuu" / Kad.

Boponex: ®I'6OYBIIO
"BopoHeKckHli rocy 1apCTBCHHBIH
TexHuuecKkui yaueepenter”,2013.50
¢.-00-00; 101 axka.

0.43




Xummn,

Nn3.11 AB. Ne142-2016 BopoHex: ®I'6OY BO 0,36
3BArMHLEBA. "BOPOHEXCKMIA rOCYAapCTBEHHBI
CkopocTb TEXHWUYECKNiA yHnBepcuTeT", 2016. -
XUMUYECKNX peaKL it 15 ¢. - 00-00 50 3K3.

N XMMUYECKOe
paBHoBecue : TeCTbl
no XMMuUu ans
CTYEHTOB BCEX
HarnpaB/feHWii OUHOIA
thopmbl 06y4eHus/
Kag. xumunm; CocT. A.
B. 3BArnHuesa.

n3.12 AB. Ne143-2016 BopoHex: ®I'60Y BO 0,36
3BArvHLeBa. "BOPOHEXCKMIA roCyapCTBEHHBIA
Knacce TeXHUYECKMNiA yHuBepcuTteT", 2016. -
HeopraHN4ecKnx 30 c. - 00-00: 50 3K3.

COefIMHEHNIA: TecCTbl
no XMMUW Ans
CTY[LLEHTOB BCEX
Harnpae/feHWii OUHOIA
thopmbl 06y4eHus/
Kad. xumnm; Coct. A.
B. 3BArnHuesa.

8.2 MepevyeHb WHMOPMALNOHHBIX TEXHOMOrMN, MCNONb3yeMbIX MpuU
OCyLLeCTB/IEHMN 06pa3oBaTe/IbHOro npouecca Mo AUCUMNINHE, BK/KOYas
nepeyeHb  JINLUEH3NOHHOIO  MPOrpaMMHOro  o6ecrievyeHusl,  PecypcoB
NHPOPMaLMOHHO-TENIEKOMMYHUKALMOHHON CEeTU «V/IHTEPHET», COBPEMEHHbIX
npoteccnoHanbHbIX 6a3 JaHHbIX U MHHDOPMALMOHHbIX CMPaBOYHbIX CUCTEM:

1 UTeHne neKkumin OCYLLECTBISETCS C UCMOMb30BaHMEM MPEe3eHTaUuii B NporpaMmme
«Microsoft PowerPoint».

2. Ons BbINONHEHNA NabopaTOpPHbIX PaboT NMCNOMb3YETCsA YUeOHbI N1abopaTopHbIN
KOMMNEeKC «XuUMUsi», COBMeCTUMbI ¢ [MK © CcHabXeHHbIi MNporpaMMHbIM
obecrneyeHmneMm.

3. Xumunyeckuii katanor. O6was xummsa. CanTbl U KHUrK http://www.ximicat.com
4. Chemnet - ogumumanbHOe 3M1EKTPOHHOE uM3fdaHMe XUMMUYECKOro (MakysbTeTa
MTIY http://www.chem. msu. ru/rus

5. CnpaBOYHO-MH(OPMALMOHHBIA canT no xumun http://www.alhimikov.net

6. OnekTpoHHas 6ubnmnoteka www.elibrary.ru/

7. nNeKTpoHHasA 6ubnnoTteyHble cuctemsl https://www. iprbookshop.ru/
https://e.lanbook.com/

8. DneKTpoHHas MH(OpPMaLNOHHO-06yYatoLas cuctema BIr Ty
https://old.education. cchgeu.ru/

9 MATEPNANIbHO-TEXHUYECKAA BEA3A, HEOBXOANMAA O/1A


http://www.ximicat.com/
http://www.chem.msu.ru/rus
http://www.alhimikov.net
http://www.elibrary.ru/
https://www.iprbookshop.ru/
https://e.lanbook.com/
https://old.education.cchgeu.ru/

OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOIECCA

9.1

Tabmusr: «[lepuoguueckas cucrema snemenTos .M. Menaeneesay,
«PactBOopumMocThy, «Psaa HanpsokeHUH MeTamIoB"

9.2 | loreurmmometpsl, moTeHImoctar 115827 M

93 Bechl Texuuueckue

94 | Becwh ananutuueckue AJIB - 200

95

PEaKTUBEL

Iratuesl, MepHas mocyaa (MEpHBIC KOIObI, OFOPETKH, MHUIICTKH H T. 11.),

9.6 | Tepmomerpsi Ha 50 u 100 °C

9.7 | BoneT™MeTpPBI, aMIIe pMETPHI

98 | Boxnanasa Oans

9.9 | JnexTpomIUTKH

9.10 | DnexTpoau3eprl U XIOPUA-CEPeOPSHBIC IICKTPOIBI

9.11 | pH - meTpst

9.12 | Kommerorep B komriekte: ASUSP7HSS5-M-7mT.

10. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIUXCH 110
OCBOEHMUIO JUCHUIIJIMHBI (MOLY JIA)
ITo mucrummae «XUMHUS» YATAOTCH JIEKIUHU, IIPOBOIATCS MPAKTUYCCKUAE

3aHATHS U 1a00PATOPHBIE PaOOTHI.

OCHOBOI M3yueHUs JAMCLUMIUIMHBI SBJSIOTCS JIEKIMU, HAa KOTOPBIX
U3J1araroTcsi HauboJiee CYIECTBEHHbBIE U TPYAHBIE BOMPOCHI, a TAKKE BOMPOCHI, HE
HaIEAIUE OTPAKECHUS B YUeOHOM TuTeparype.

[TpakTUuecKue 3aHATHUsS HAMpaBICHBl HA MPUOOPETEHUE MPAKTHUECKUX
HABBIKOB pacueTa M0 YPaBHEHUSM MPOIECCOB M HA OCHOBHBIC 3aKOHBI XMUMHHU.
3aHATHS IPOBOJATCS MYTEM PELICHUS KOHKPETHBIX 3a/1a4 B Ay IUTOPUH.

JlaGoparopHble padoTHl BBINOJHSOTCA HA Ja00OpPaTOPHOM 00OPYJOBaHHH B
COOTBETCTBUU C METOJMKAMHU, TPUBEIACHHBIMU B YKA3aHUSIX K BHIMOJHEHHIO palboT.

Buj yueOHbIX 3aHATHN

J1eATENbHOCTh CTYACHTA

Jlexus

Hanucanune KOHCIIEKTa JIEKLIUI: KpaTKo,
CXeMaTU4YHO, TIOCTEeNOBaTeIbHO  (PUKCHUpPOBATH
OCHOBHBIE TIOJIOXKEHHUS], BBIBOIBIL, (DOPMYIUPOBKH,
0000I1IeHHs; TOMeYaThb Ba’KHbIE MBICJIH, BBIIENSATH
KJIFOUEBbIC CJIOBA, TepMHUHBL [IpoBepka TepMUHOB,
MOHATUH C MOMOIUBK) SHLUMKJIONENNH, CIOBapew,
CITPABOYHUKOB C BBINMHUCHIBAHUEM TOJKOBAaHUN B




terpanb. OOO3HaYeHHWE BOMPOCOB, TEPMHHOB,
MaTepuaia, KOTOPbIC BbI3BIBAKOT TPYAHOCTH, IOUCK
OTBETOB B pPEKOMEHIyeMmoil Jjutepatype. Ecnu
CaMOCTOSITEIbHO HE yaaercss pa3oOparbCsi B
MaTepuaje, HeoOXoauMo chopMyTHPOBATH BOIIPOC
U 3a1aTh MPeroJaBaTeN0 HAa JEKUUH WIH Ha
MPAKTUYICCKOM 3aHATUHN.

IIpakTuueckoe
3aHATHE

KoncnexkrupoBaHue peKOMEHIyEMbIX UCTOUHUKOB.
Pabora ¢ KOHCHEKTOM JIEKIMH, MOArOTOBKA
OTBETOB K KOHTPOJIBHBIM BOIIPOCaM, IPOCMOTP
pexoMeHayemon surepatypel. IIpocnymuBanue
aynuo- W BHAEO3aMMCEH MO 3aJaHHOU TeMe,
BBIMTOJIHEHHE  PACYETHO-TpaUUECKUX  3aJaHHH,
peleHue 3a1a4 10 aJrOpUTMY.

Jlaboparopuas pabota

Jlaboparopuble pabOThI TMO3BOJSIIOT HAYYHUTHCS
NPUMEHSTh TEOPETUYECKHE 3HAHUS, TMONyYSHHBIE
Ha JIEK[MM MpPU pEIIeHHH KOHKPETHBbIX 3a/ad.
Urobbl  Hambojee  palMOHAIBHO H  IOJIHO
UCIOJIB30BATh BCE BO3MOXKHOCTH J1abOPaTOPHBIX
Il TOATOTOBKM K HHUM HEOOXOOUMO: Cledyer
pazolbpaTh JIEKLHIO MO COOTBETCTBYIOLUEH TeMe,
O3HAKOMHTCSI € COOTBETCTBYIOLIMM  pa3aeioMm
yueOHHKa, npopaboTaThb JIOTIOTHUTENbHYIO
JUTEPATypy M HUCTOYHHKH, PELIUTh 3aJaud U
BBIMIOJHHUTD JPYrHe MHCbMEHHbIE 3a1aHUsL.

CamocrosiTenpHas padoTta

CamocrosTenbHas pabora CTY/ICHTOB
CHOCOOCTBYeT TJIyOOKOMY YCBOEHHsI y4eOHOro
Martepuaia u Pa3BUTHIO HaBBIKOB

camooOpaszoBanusi.  CamocrositenbHast — pabora
NpeAnoaraeT CIeayoLIe COCTaBIALINE:

- pabora c TEKCTaMH: yueOHHMKaMH,
CTPaBOYHUKAMH, AOTIOJHUTEIBHOMN JTUTEPATY PO, a
TaKke MpopadOTKa KOHCIIEKTOB JIEKLHIA,

- BBIMOJTHEHHE JIOMALTHHIX 33JaHUi U PACUeTOB,

- pabora Hax TeMaMu MAJsl CAMOCTOSITENIBHOTIO
U3y4eHHS,

- ydacte B padoTe CTYAEHYECKHUX HAyYHbIX
KOH(pEPEeHIIHH, OTUMITHAT,

- IOJrOTOBKA K MPOMEKYTOYHOM aTTECTALHH.

IToaroroBka k MPOMEKYTOYHOM aTTeCTaLUU

I'oToBUTBCS K  NPOMEXKYTOYHOH  arTecTaluu
cienyer CHCTEMAaTHYeCKH, B TEUEHHUE BCEro
cemecTtpa. HHTeHCHMBHas MOATrOTOBKA [OJKHA
HA4yaTbCsl HE MO3JHEe, YeM 3a MeECAL-NOITopa A0
MPOMEXKYTOUHON arrectauuu. JlaHHble TIEepen
S5K3aMeHOM Tpu OHA 3¢pdexTuBHee  Bcero
HCIIONBb30BATh AJIs MIOBTOPEHUSI U CUCTEMAaTU3aLUN
MaTepuana.

10.1. MeToauyecKkue peKOMEHAALHUAJSA 00YYALIHXCS 110 0CBOCHHK) AUCHIJIHHBI

Cuctema BeIcHIero 00pa3oBaHMs MPEIANONAracT PAHOHAIBHOE COUYCTAHHE TAKHUX BHAOB YUCOHOU
JCATCIPHOCTH KaK JICKIHY, MPAKTUYCCKUC 3aHSTHS, CaAMOCTOSTCIbHAs padoTa CTYACHTOB, 4 TaKKe

KOHTPOJb NOJTYYCHHBIX 3HAHUH.




OCHOBHOU PCKOMCHIALUCH CIACAYET CUUTATh MPHOOPESTCHUE CTYACHTOM KETAHHSI OCBOUTH JAHHYIO
muctumiuay. [lpenoaasate/ip U CTYACHT AQLKHBI PEIIUTh 3Ty MPoOaeMy COBMECTHO. JKeIaHHEe MOXKET
BO3HUKHYTh TOT/A, KOTJA BBHIMOIHICMAs pad0Ta MOHATHA U JAET KOHKPETHBIH PE3y/IbTaT. DTOMY MOKET
CHOCO6CTBOBaTb AKTUBHOCTb CTYACHTA Ha AYAUTOPHBIX 3aHATHUAX U PCryIApHad CaMOCTOATCIIbHAA
paboTa, 4TO B HTOre AaET XOPOLIHC MOKA3ATCIH HA KOHTPONIBHBIX MCPONPHSTHIX, & BMECTC C 3THM
YBCPCHHOCTDb CTYACHTA B CBOUX BO3MOXKHOCTAX.

Jlexuust mpeacTaBasieT COOOW CHCTEMATHYCCKOE, IMOCICAOBATCIBHOC H3JIOKCHHEC YUCOHOTO
Marepuaiga. IT0 OAHA M3 BAKHCHIIMX (GopMm yueOHOrO MpoLEecca U OAHH W3 OCHOBHBIX METOJOB
npenogasanus B By3e. Ha nekumsax ot cryaeHra tpeOyeTcst He MpOCTO BHUMAHKE, HO M CAMOCTOSITCIBHOS
O(I)OpMJ'ICHI/IC KOHCIIeKTa. KauecTBCHHBIM KOHCIEKT AOJIKCH JICTKO BOCHPUHUMATBHCA 3PUTCIIBHO, B Cro
TCKCTE CICAYET CcOOMoaTe ab3aubl, BHIACIATH 3arojOBKH, MPOHYMEPOBaTh (HOPMYJbI, MOTICPKHYTH
TCPMHHBL. B KauecTBE LIEHHOTO COBETA PCKOMCHAYETCS 3alUCHIBATH HE KAKIOC CJIOBO JCKTOpa (HMHAMC
MOKHO NOTCPATH MBIC]Ib U HAYATh MUCATh aBTOMAaTUUCCKU, HC BHUKAA B CMLICJ'I), a IoCTapaThCd IMOHATH
OCHOBHYIO MBICJIb JICKTOPA, @ 3aTCM 3aIHCaTh, HCTIOb3YSl MOHATHBIC COKPALICHHSI.

Ha6opaToprIe 3aHATHUA TO3BOJIAOT HAYIUTHCA MPUMCHATh TCOPCTUUCCKUC 3HAHUS, TOJTYUCHHBIC
HA JICKLMH, MPH PECLICHHH KOHKPETHBIX 331a4d. UToObl HaubOoCe palMoHATIBPHO U MOJHO HCIIOIb30BATh
BCC BO3SMOXKHOCTHU MNPAKTHYICCKHUX SaHHTHﬁ, A4 MOATOTOBKU K HUM CIICAYCT! pa306paTb JCKIOUIO II0
COOTBCTCTBYIOIICH TEMC, O3HAKOMHUTCS C COOTBCTCTBYIOIIMM pa3iciaoM ydcOHHMKA, mpopadoTars
AOMOJTHUTC/IPHYIO JIMTCPATYPY U UCTOTHUKHU, PCIIUTL 3a4aY WU BBINIOJTHUTL APYI'UC MUCbMCHHBIC 3a1aHU:.

CTy,Z[CHTy HC CJICAYCT CTPCMUTBCA K MCXAHUYICCKOMY 3allOMUHAHUIO MCTOAUK, IMPUBCACHHBIX
OMPEACICHUA U TMOJOKCHHH, €CH TPeOOBaHHUS MPSIMO HE VKaseBalT Ha 310. ['opazno sddexTusHee
ONOHATP HUX CMBIC]I, OIHUpPaidCh Ha HCKHHOHHbIﬁ Marcpuaal " MaTCpuall, conepmamnﬁca B
pexomeHaoBaHHOH auteparype. Ckazannoe ocoOcHHO 3((EKTHBHO, KOrJa pPeyub UAST O TPCOOBAHUSIX
THUIA «IOHAMACT, UMECT MPEACTABICHUCY.

CamocrosTesibHas padoTa CTYISHTOB CIIOCOOCTBYET INTyOOKOMY YCBOCHHUIO YISOHOrO MaTtepuaia u
Pa3BUTHIO HABBIKOB CAMOOPraHM3alMu U camooOpazoBanms. CaMocTosTepHas paboTa MPEATonaract
CIICAYIOLINE COCTABIISIFOLIHC:

- paboTy ¢ TeKcTaMH: yUcOHHKaMH, CIPABOYHHUKAMH, JOTONHUTCIBHOM NHTEPaTypoil, B TOM
YHCIIC ¢ UCnoabp30BanneM MarepuaioB IBC, a Takke npopabOTKY KOHCIICKTOB JICKLHH;

= BBITIOJTHCHHUC JOMAIlTHHUX SaﬂaHI/Iﬁ " IOATOTOBKY K J'Ia,60paTOprIM SAHATHAM,

- paboTy HaJx TEMaMH /TS CAMOCTOSITCIIBHOTO U3YUICHHS;

- HOATOTOBKY pedepara-mpe3cHTALHH,

- IIOATOTOBKY K 3K3aMCHY.

Kpome ©0a30BbIX y4COHHKOB PEKOMCHAVETCS CAMOCTOSTCIBHO HCIONb30BATh HMMCIOLIMECS B
oudnuoteke yueOHO-MeToamdueckue nocobus. HezaBucumo ot Buaa yueOHHKA, paboTa ¢ HUM JOIDKHA
MPOUCXOIUTh B TCUCHHE BCETO CEMECTPA.

[Mpu 03HAKOMIICHUH C KAKUM-THOO Pa3ae/ioM PEKOMCHIYCTCS MPOYUTATh €r0 LICIUKOM, CTapasCh
YJIOBUTDH O6H.[yIO JIOTUKY H3JIOXKCHUA TCMBI. HpI/I MOBTOPHOM YTCHHUH XOPOWIO AKLCHTHUPOBATH BHUMAHUC
Ha KIIOYEBBIX BONPOCAX W OCHOBHBIX MONOXKCHHAX H (opmynax. MOXKHO COCTABUTb WX KpaTKHUN
KOHCIICKT.

CreneHp YCBOCHUS MaTepuaia MPoOBEPSCTCS CICAYIOIIUME BUAAMH KOHTPOIL:

- TeKyIIH (KOHTPOJIbHBIC pa0OTHI, 3alIUTA Ta00PATOPHBIX PAbOT);

- MPOMEIKYTOUYHBIH (IK3aMCH).

x3ameH — popMa MPOBEPKH 3HAHWI U HABBIKOB, MOYUCHHBIX HA JICKIIMOHHBIX U MPAKTHUCCKUX
saHaTIsIX.  JIs yCmeImHOM Caadyu dK3aMeHAa HEOOXOJUMO BBIMOIHHUTE CICAYIOUINC PCKOMCHIAIMH —
TOTOBHUTBCS K 3K3AMCHY CIICAYET CUCTEMATHUCCKH, B TCUCHHE BCETO CEMECTPA.

HpI/I NOATOTOBKC K JK3aMCHY HeO6XO,Z[I/IMO IIOJb30BATLECA HC TOJIBKO PCKOMCHIOBAHHBIM
HUCTOYHUKOM TCOPCTUUCCKOTO Marcpuajid, HO U CBCACHUAMU U3 ,HOHOHHHTGHLHOﬁ JIATCPATYPBhI,
pe3yabTaraMu CaAMOCTOATC/IIBHOTO U3YUCHHA, CBCACHUAMH, IIOTYUCHHBIMHU H3 PAHCC OCBOCHHBIX
JUCILIUTLIHH.,



