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IMacnopT ¢oHa OLIeHOUHBIX CPe/ICTB

Tabmuna 1
dopmupyembie OueHouHbIe KoysinuecrBo
Mopayab AUCHUIIIUHBI KOMIIeTeHI{UH H/IH UX MarepHa/bl U
4acTH cpejcTBa
Mopayas 1. «OCHOBHBIE IOHATHUSA M 3aKOHbI XMMHHU»
Pa3zden 1. BeedeHue 6
npedmMem Xumuu.
gpe,qmeT Y 334Ul XUMUH. N3, 33
CHOBHbI€ TIOHATUS U
S0 KuP, 3
KOHBI XMMHAH. CobecefioBaHue, 27
OKBUBaJIeHT. 3aKOH
3auura JIP, 3
9KBUBA/IEHTHBIX T 125
OTHOLICHIL. eCTHpOBaHue.
Pa3zden 2. CmpoeHue
amoma u xumuvecKkast
ces13b. CTpOeHre aTOMOB. YK-1. Cioco6eH oCyIIecTBIsATh
[Tepropnueckrii 3aKOH U KPUTHYECKUN aHamu3
repuoauyveckKasi cuctema Npo0JIeMHBIX CUTYyallMi Ha OCHOBE
O.N.Menpeneesa. CHCTEeMHOTO MOAX0/a,
XuvMuryeckasi CBsi3b U BbIpabaThIBaTh CTPATETHIO
CTpOEeHHe MOJIEKY/I. JleHiCTBUM.
Pazden 3. Xumuueckas
mepMoOuHaMuKa u
KUHemukd. JHepreTruka
XUMHUUECKHX MPOLIECCOB.
CKOpOCTb XMMHU€eCKOU1
peakLuu U MeTO/Ibl ee
peryivpoBaHus. Kartamms.
Xumuueckoe U (hazoBoe
paBHOBecHe.
Mogpayasb 2. «PacTBOpbI»
Pa3zden 4. Pacmeopsbil.
Krnaccudukanys
YK-1. CriocobeH oCyI11eCTB/ISATH
pactBopoB. CriocoObl N nnas, 11
KPUTHYECKUM aHamu3
BbIpa)KeHUs1 KOHLIeHTpaLu N KHP, 3
Npo0JIEMHBIX CUTYallUid Ha OCHOBE
pPacTBOPOB. CobecenoBanue, 9
CUCTEMHOTO TIO/IX0/a,
OJIeKTPOJIMTUYeCKast 3arura JIP, 2
BbIpabaThIBaTh CTPATETHIO
Jvccounauys. I'maponus o o TectrpoBaHue. 40
o JeNCTBUM.
coJieit.
Mopyab 3. «OCHOBBI 3/1IeKTPOXUMHUM»
Pazden 5. OkuciaumenbHo-
60CCMaHOBUMe/IbHbIE YK-1. CriocobeH 0Cy1{eCTB/IATb N3, 22
npoyeccbl. OKUCTIUTENTBHO- KpUTHYEeCKHUU aHa/Iu3 KHP, 3




BOCCTaHOBUTEJIbHbIE
riporieccbl. OCHOBBI
3/1eKTPOXUMHUH.

MPOO/IEMHBIX CUTYal[Hii Ha OCHOBE
CHUCTEeMHOT0 NOAX0/a,
BbIpabaThIBaTh CTPATETHIO
JIeCTBUM.

CobeceoBaHue,
3augura JIP,
TecTtrpoBaHue.

10

44




1 OOEHOYHbIE MATEPUAJIbI, HEOBXO/MUMBIE /I)/If1 OOEHKHN
3HAHUH, YMEHUWI 11 HABBIKOB JEATE/TBHOCTHU B IIPOIIECCE

OCBOEHMA JUCHUII/INHDBI

Tabnuna 2 — @opmupyemMbie KOMIIETeHIIMA

Koa v HaumeHoBaHMe
KOMIIeTeHLIUU

Koa v HaumeHoBaHue
WH/IMKATOpa JIOCTYKEeHUsI
KOMIIeTeHLIUU
(4acTy KOMITETeHIN)

O1jeHOYHbIe
Marepuasbl U
cpeACTBa

YK-1. CriocobeH
OCYIIIeCTBJISATh
KPUTHYECKUM aHa/n3
Mpo0/IEMHBIX CUTYaIMH Ha
OCHOBE CUCTEMHOTO
MO/IX0/ia, BbIPAOaThIBATh
CTpaTeruro AerCcTBUH.

MO]]YJ'IB 1 «OcHOBHBIE NOHATHA U 3aKOHbI XHMHH»

U[J-1ykx-1 CriocobeH oCyIecTBISTh TIOUCK,
KPUTHUUYECKUM aHa/Iu3 U CUHTe3 MH(hOopMaluHy,
TIPUMEHSITh CUCTeMHBIN TIOAXO/, /ISl PeIeHHsI
TIOCTaB/IEHHBIX 3a/1ay.

W13
CobecegoBaHue
3augura JIP
TCn

KuP

Mogays 2. «PacTBOpBI»

N/-1yk-1 CriocobeH OCyILeCTB/ISATh MOUCK,
KPUTHYECKUI aHa/In3 U CUHTe3 WHPOPMaIWy,
TIPUMEHSITh CUCTEMHBIHN TIOAXO0Z, /ISl PeIleHusT
TIOCTaB/IeHHBIX 3a/au.

W3
CobecegoBaHue
3arura JIP
TCn

KuP

Mopayb 3. «OCHOBBI 3/IEKTPOXHU

MHUN»

N/-1yk-1 CriocobeH OCyILeCTB/SATh MOUCK,
KPUTHYECKUI aHa/In3 U CUHTe3 WHPOPMaIWy,
NIPUMEHSITh CUCTEMHBIN TIOAXO0/ /7SI PeILeHusT
TIOCTaB/IeHHBIX 3a/au.

nas
CobecenoBaHue
3awura JIP
TCn

KuP




OuneHouHbIe MaTepHasbl U CPeACTBa
A/ IpoBepKH chopMHPOBAaHHOCTH KOMITeTeHI{HI

Mopyib 1. «OCHOBHBIE MOHATHS U 3aKOHBI XMMHUH»

Bomnpocsl p/1s1 codecegoBaHusi 1o TeMaMm: «OCHOBHBIE IOHATHS XHMHH»,
«CrexnomeTprueckKye 3aKOHbI XUMHUH».

Urto Takoe XuMUUeCcKui 3nemMeHT? ATom? Mosnekyna?

UTto Takoe nipocToe BewjecTtBo? CJI0KHOE BelleCTBO?

UTo Takoe OTHOCHTe/bHAs aTOMHasl Macca? OTHOCUTe IbHas! MOJIeKyJIsipHasl Macca?

UTo Takoe KOIMUECTBO BelljecTBa? B KakuX eMHULIAX OHO U3MepsieTCsi?

Yro Takoe MosisspHas Macca? [IpuBeauTe nprMep pacueta MOJISPHOM MaccChl.

UTto Takoe rocTosiHHasi ABoragpo?

CdopmynupyiiTe cTeXxroMeTpUuuecKre 3aKOHbI XUMUH.

Kak paccunTtaTh 5KBUBa/eHT U SKBUBaJIEHTHYIO MacCy MPOCTOro BeljecTBa

(XMMHUUeCcKoro 3/ieMeHTa)?

9. Kak paccunTaTh KBUBAJIeHTHBIN 00beM Ta3a, PeiCTaB/IsIoLero coboit mpocroe
BelLlecTBO?

10. Kak paccunTaTh S5KBUBaJeHThI U SKBUBA/IEHTHbIE MaCChl CI0XKHBIX BellleCTB — OKCH/IOB,
CoJieil, KUCIOT U OCHOBAaHUA?

PN AW

TpeGoBaHus K o(popM/IeHHIO 0TUETA 10 JIadopaTopHOii paboTe
Ortuet odopmisieTcs: B labOpaTOpHO TeTpajy.

Copep)kaHue oTYeTa:
[TopsiKoBbIM HOMEp 1abopaTOpHO paboThI, ee Ha3BaHHe.
Lenb paboThI.
3azanue.
KpaTkoe TeopeTrueckoe BBeJieHHE K JJAHHOU pabore.
HasBanue onbITOB.

6. OdopmiieHre pe3yIbTaTOB OIbITOB B COOTBETCTBHUHU C MPEAbSIB/ISIEMbIMUA TPEOOBAHUSIMHU.
3amumra 1abopaTopHOM PabOoThI OCYIECTBISIETCS Ha 3aHITHH, C/Ie/IVIOIEM TI0C/Ie ee BhIoHeHus. [1pu
3alUTe CTYAEeHT [OJ/DKEeH TIpe[CTaBUTh OTYeT I10 JiabopaTopHOM paboTe, COCTaB/I€HHBIA TIO
TIPe/IJIOKEHHO BBIIIIE CXeMe, TMOSICHUTh BCE TPHBEI€HHBIE pacueThl M BBIBO/[bI, BBIOJHUTH CBOM
BapMaHT 3aJjaHus T0 TeMe jabopaTOpPHOUM paboThl (PeIUTh 3a/jauy WM COCTaBUThb YpaBHEHUS
XUMHYECKUX peaklyi).

Ghwhe

TecToBble 3afiaHNsl i/Il TeKYIero KOHTPOJ/Isi 3HAaHUM 10 TeMaM:
«OCHOBHBIE MOHATHSA XUMHI», «CTeXHOMeTpUYeCKHe 3aKOHbI XUMHI».

Ba)xkHelilue TeopHu, COCTaB/IAIOIIME 0CHOBY XUMHUH, 3TO
+ aTOMHO MOJIeKYy/IsipHasi TeOpUsi KBAHTOBAsi TEOPUsI CTPOEHMSI aTOMOB U MOJIEKY T,
3aKOH COXPaHeHUs MacChl ¥ SHEPTUH, TePUOJUUeCKU 3aKOH
OKMCJIUTE/IbHO- BOCCTAHOBUTE/IbHAsI TEOPUS], TeOPHsl H/leabHbIX ra30B,
TeopHsl CTPOEHUSI KOMITJIEKCHBIX COeJJMHEeHUN
TeopHsi KUCJIOT U ocHoBaHUM BpeHcTezia JIoypH, Teopysi BaJleHTHBIX CBsi3eit
lalitnepa u JIoHA0HA
TeopHsi XMMUUEeCKUX CBs3el, TeOpUsi reTeporeHHbIX MPOLIeCCOB, 3/IeKTPOHHAs TeOpUs



Menbualinei XuMHUYeCKH Heie/IMMOM YacTUIleH BelljecTBa sABJISeTCS:
MOJIEKYJ/1a

WOH

+aToM

XUMUYECKUM 3/IeMeHT

KonuecTBoO BelliecTBa — 3T0:

+IIOPLMA BEIeCTBA, U3MEPEHHas B MOJISIX
UKHCJI0 CTPYKTYPHBIX YacTuil, paBHoe 6-10%3
Macca BelecTa

HaBecka BeleCTBa

M30TO0NBI XMMHYECKOT'0 3/IEMeHTa OT/IMYAlTCS APYT OT Apyra:
+110 YMC/Ty HEMTPOHOB

T10 YMCJTy 3/IeKTPOHOB

TI0 YKUC/TY TIPOTOHOB

T10 TI0/I0XKeHUIO B TIepUOINYECKOM crcTeMe

Kakas cTpoka u3 nepeunc/ieHHbIX BellleCTB BK/IKOYaeT TO/IbKO MPOCThIe
BeliecTBa’?

KHUC/IOPOZ, BO3ZYX, BOJOPO/, XKeJe30

docdop, Bojiopoj, MUPUT, cepa

JilepeBo, TIeCOK, MeJl

+>ene30, cepa, 030H, ajiMa3s

N3 nepeunc/ieHHbIX SIBJIEHUH 0TMeThTe XUMUUYeCcKHe:
+ropeHue CIMuKu

+CKucaHve MOJIOKa

+p>KaBJieHUe XKeJe3a

[IpaB/ieHye MeTaslia

Kakoii 3aK0H JjaeT 0CHOBY //Isl COCTaB/IeHUSI XUMHUECKHX peaKkuu?
3aKOH TMOCTOSIHCTBA COCTaBa BellleCTBa

3aKOH KBUBA/IEHTOB

+3aKOoH CcoXpaHeHUs1 MacChl BelllecTBa

3akoH ABOrazpo

Uro Ha3bIBaeTCs MOCTOAHHOU ABOra/ipo?

1 Mosb BerriecTBa, cogepsaruii 6,02-10 2>mosexy

+umcio vactuly 6,02-10%3, cogepxkaiuxcs B 1 Mo/ib 106010 BelecTsa
1 Mosb BelriecTBa, cogepskaruii 6,02-10 23 aromoB

conepkanue 6,02-10 23 atomoB B 12 r. yrieposa

Kem ycTraHOB/IeH 3aK0H IIO0CTOAHCTBA COCTaBa Bellecrsa?
M. B. JIoMOHOCOBbIM

K. JampToHOM

+XK. IIpycrom

A. ABorazpo

MHormne XuMH4YeCKHe 3JIEMEeHThI 00pa3yl0T HECKO/IBKO MPOCTHIX BEIeCTB,
o0/1a/jar0IMX pa3/IMYHbIMHU cBoMcTBaMH. Kak Ha3bIBalOT 3TO sIB/IeHHE?
MoIMMOp(PU3MOM



TOMOJIOTHeHr
MHOT'OMEpPHOCTbIO
+a/ui0Tponuen

XuMHUYecKHe CoeJHHEeHHs MePEeMEHHOr0 COCTaBa Ha3bIBAOT:
CJIO)KHBIMH BeII[eCTBAMH

NaTbTOHUAMHU

KOMIUIEKCHBIMH BeII[eCTBAMH

+0epToAaMu

XumMuueckKye coeiMHeHUs MOCTOSTHHOI'0 COCTaBa Ha3bIBAKOT:
OepTosiMIaMU

BellleCTBaMU

+aa1bTOHUAAMU

KOPILyCKYy/IUamMu

Onpejenure Maccy () KHC/I0P0/a, 00beM KOTOPOro (H.y.) coctaBiser 44,8:1.
6,4

+64

22,4

2,2

Onpe/enure KOJIMUYECTBO MOJIb X/10Pa, 00b€M KOTOPOIro NMPH H.y.
cocrasaser 11,2 1.

+0,5

11,2

22,4

10,5

Macca obpa3na kap6oHara Kasbius paBHa 10 r. Onpe/e/iure Ko/ IM4ecTBO
BelllecTBa 3TOH COJIN.

100

+0,1

0,01

10

Kakyo maccy (r) umeer 1,55 10?3 mosieKyn BoabI?
+4,63

46,3

0,46

46

Kakoe K0/IMueCcTBO BelecTsa (MoJ/ib) COCTaBasAT 6,02-10%° Mmonekyn?
10

+100

0,1

1000

MoJisipHas Macca KaKUX W3 MPUBE/eHHBIX HIKe BelecTB OJJUHAKOBA?
CaCOs u NaBr

+H3PO4 u H2SO4

CuS u AuCls



NaBr u CuS

Kakue 13 nepeunc/ieHHbIX HIDKe ra30B jierue Bo3gyxa?
+a30T U aMMHaK

a30T U KUCJIOPOJ

aMMHUak u ¢hTop

KUC/I0poz U ¢hTop

Kakoii 00bem 3aHuMaroT npu H.y. 100 mosib y1r060ro rasa?
22,41

+22.4 nm3

22,4 m3

2,24 M3

B kKakom 00BéMe (1) aproHa (H.y.) COAEP)KUTCA CTO/IBKO )K€ aTOMOB,
CcK0bKO B 11,2 1 BOogopoga?

+5,6

11,2

22,4

224

Kakoii u3 MeTa/1yIoB MO)KeT MMeTh MOJIAPHYI0 MacCy SKBHBaJ/IeHTa,
paBHYIO 32 r/M0/B?

+Cu

Fe

Na

Ca

MOJIHPHBIE MdCCbI JKBUBA/IEHTOB KdKHX BeIIl€eCTB PABHbI HX
OTHOCHUTE@/IbHBIM MOJIEKY/IAPHBIM Mmaccam?

+HCI u HCIO4

CaCl, u NaHCO3

+HCIl u NaHCOs3

HCIO4 u CaCly

KakoB ¢akTop 3KBHBa/IeHTHOCTH 0pT0(0oC(hOPHOM KHUC/IOTHI B PeaKI[um:
H3;PO4 + 3KOH = K3P0O4 + 3H0 ?

1

1/2

+1/3

1/5

Onpepenure 3HaYE€HUSA MOJIAPHBIX MAaCC YdKBUBA/IEHTOB (I/MOJIb)
cinepyromux BergecTtB: NaCl u NaHSOs,

+58,5 1 104

104 u 58,5

58,5u 10,4

585wu 1,04

Haiijure Maccy HUTpara aMMOHUS ( T), KOTOpasi MOXeT OBITH MOJTy4eHa
NpHU B3auMo/ieMCTBUHU 224 j1 aMMHaKa C a30THOM KUC/IOTOM NMPH H.y.
8



+800
80
0,8

B peakiuio ¢ BoJjopoAoM BCTynu/io 7,1 r razoodpa3Horo xjiopa. Paccunraiite
KOJIMUeCTBO BelliecTBa (M0J/Ib) MPOAYKTA pPeaKI[UuH.

0,1

0,3

+0,2

0,4

CepHy10 KMC/IOTY MOJ/Iy4aloT NP B3auMogeicTBuM okcuja cepsbl (VI) ¢ Bogoil.
CKo0/IbKO IPaMMOB OKCH/Ia CepbI He00X0AMMO B3STh /it morydenus 196 r Hx SO4?
1,6

+160

16

0,16

130 r nuHKa npopearupoBasio ¢ KUCJA0poAoM. CKO/IbKO rpaMMOB OKCH/ia IIMHKA
obpa3oBanoch?

1,62

+162

16,2

1620

Kakoii 00bem (i1) suokcuja cepsl (H. y.) oopasyercs npu oxuradum 20 1 H>S?
Peakiiisi NpOTeKaeT B COOTBETCTBHH C yPaBHEHHEM:

2H; S + 30; = 2S0; + 2H0.

0,02

2

0,2

+20

Kakas Macca BojpI () MOXKeT ObITH IOJTy4eHa NP B3aUMO/eiiCTBUH
C KHCJI0pOAoM 224 1 Boaopoaa?

0,18

18

1,8

+180

Haiiure Maccy ruipoKcu/ia Kajabus (r), KOTOPbI ObLT MO/TyUYeH NpH
B3aUMO/IeiCTBUH C Bojoii 658,8 r HeramieHoii usBectH, coiepxameit 85 % CaO.
74

800

+740

1000



Bonipocsl /1s1 codeceioBaHusI 10 TeMaM:

«CTpoeHue aToMa», «XMMHUYeCKas CBA3b U CTPOEHUE MOJIEKYJI».
1. CoBpeMeHHbIe TIpeZCTaB/AeHUss O CTPOeHUM aroma. M3orombl. CTpoeHUe 3/1eKTPOHHBIX 000/10ueK
aTOMOB. J/IeKTPOHHasi KOH(PUTrypalLys aToMa.
2. 3aKOHOMEPHOCTH M3MeHeHHsI XUMUYeCKUX CBOMCTB 3/IEMEHTOB U UX COeJUHEHUM B 3aBUCHMOCTU OT
nosnokeHus B [leproguyeckoit cucTeme 3/1eMEHTOB.
3. PagyoaktBHOCTb. OCHOBHBIE BH/bl PaZJMOAKTUBHOIO pacriaza.
4. XyMHUueckas CBSI3b U ee OCHOBHbIe IlapaMeTpbl. 3/1eKTPOOTPHULIATe/IbHOCT.
5. KoBaneHTHasi cBsi3b (T10JIsIpHAsi ¥ HemoJisipHasi). MexaHU3Mbl 00pa30BaHUsI KOBaJIeHTHOMN CBSI3U.
CBOIICTBa BeIeCTB C KOBaJIEHTHBIMU CBSI35IMHU.
6. MlonHast cBs13b. OCOOEHHOCTH MOHHOM CBs13W. CBOMCTBA BEII|eCTB C MIOHHBIMU CBSI3SIMH.
7. MeTta/umueckasi CBsi3b. OCOOEHHOCTH MeTal/InuecKou cBsi3u. CBOMCTBA BeLeCTB C MeTa//InNueCKOM
CBA3BIO.
8. BozmopoHast cBsi3b. OCoO€HHOCTH BO/IOPOIHOM CBsi3u. CBOMCTBA BEI[ECTB C BOJJOPOJHBIMU CBSI3SIMH.
9. I'mbpuan3anys aTOMHBIX OpOUTaseil U CTpOeHHe MOJIEKYJI.
10. MexxMoneKysipHOe B3auMO/IeliCTBHeE.

TecToBble 3alaHNA /I/IfA TEKYII[ero KOHTPOJIsl 3HAHUH 10 TeMaM:
«CtpoeHue aTroMa», «XMMHUYeCKas CBA3b U CTPOEHUE MOJIEKYJI».

Yto AB/IsAeTCS 0CHOBAaHUEM A COBpEMEHHOﬁ KBaJII/I(bI/IKa[[l/II/I XHMHUYECKHX 3/IEMEHTOB?
Ba/IEHTHOCTb

CTPOEHHE aTOMa

dTOMHasda MaccCa

+4KC/I0 IIPOTOHOB B s1/ipe aToMa

Yto omnpepesisger (l)l/l3l/l‘-l€€KPlﬁ CMBIC/I IOPAJAKOBOT0 HOMEPd XUMHYECKOI'o /ieMeHTa’?
T10J1I0’KeHHue >j1IeMeHTa B HEPHOAHHECKOﬁ cucreme

+4KC/I0 IPOTOHOB B s1/ipe aToMa

UKCJ/I0 SHEepreTuYeCkKux ypOBHEﬁ

UKncCiao HeﬁTpOHOB B aTOMe

Uro onpepensier pu3nueckuii CMbIC/I HOMepa NMepuo/jia B NepruoAnUYecKon cucreme?
cxoHble (PM3UKO-XUMUUeCKHe CBOMCTBA 37IeMEHTOB IaHHOT'0 Tlepro/ia

MeTaJuInyecKre CBOMCTBA C/ieBa HalpaBo 0c/iabeBaroT

+YKCJI0 37IEKTPOHHBIX YPOBHE B aTOMaX PaBHO HOMepYy TNepuoja

CBONCTBA 3/1eMEHTOB MePUOIUUECKU TTOBTOPSIFOTCS

YeMm 00yC/10B/IeHbI MeTa/UTHUECKHE CBOHCTBAa XUMHUUYECKHX 3/IEMEHTOB
C TOYKH 3PeHUA XUMHHU?

+CI10COOHOCTBIO aTOMa OT/,ABaTh 3/IeKTPOHbI

CIIOCOOHOCTBIO pearupoBaTh C HeMeTaIaMU

Be/IMUMHOM 3/1eEKTPOOTPULIATE/ILHOCTU

CTpPOeHHEeM KPUCTa/UINYeCKOU peleTKH

Kakwue cBolicTBa yCH/IMBAKTCA Y XMMHUECKHX 3/IEMEHTOB I/IaBHbIX MOATPYMII
C yBeJIMYeHHeM aTOMHOro Homepa?

+MeTas/ITMYecKye CBONCTBA

HeMeTa/JIMdecKre CBOMCTBA

XUMHUYeCKass aKTUBHOCTD



PacTBOPHUMOCTD B BO/Ie

Kakue cBoliCTBa YCH/IMBAIOTCS Y XMMHYECKHX YIEMEHTOB B Mpe/ie/iax mepuoja
c/ieBa HaMmpaso?

MeTa/l/INueCKUi b/1eck

3JIEKTPOIPOBO/JHOCTh

+OKUC/IUTeTbHEIE CBOMCTBA

OTHOCHTeJIbHAs VIOTHOCTD

Kakue xumMuueckHe 3/1eMeHTBI Pacio/i0KeHbl B IOPsA/Ke BO3pacTaHUs UX
aTOMHBIX PaJNyCOB

N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B rj1aBHBIX MOATrpyNIax NepHOAUYECKOH CHCTEMbI BOCCTAHOBUTE/IbHAsI CIIOCOOHOCTD
aToMOB XMMHYeCKHX 3/1eMeHTOB BO3pacTaer C:

yBeJIMUeHUEM UKrcria HeUTPOHOB B siipe

yYMeHbIIIeHHeM pajinyca aTOMOB

yBeJIMUEHUEM UKCJla 37IeKTPOHOB Ha BHELIIHEM SHEPreTUYeCKOM YPOBHE

+yBe/IMUeHUeM pajuyca aToMOB

Yucio 31eKTpoHoB B Hone Fe?' cocraBiser:
23

+24

26

56

Yemy paBHO 410 cBOOOAHBIX 3d opOuTasieii B aToMe IHHKA?
5

+0

1

2

B no604YHbBIX OArpyNIax NepruoANYecKoil CHCTeMbI BOCCTAHOBHTE/IbHAA
CIOCOOHOCTh ATOMOB XHMHYECKHX 3/IEMEHTOB BO3PacTaeT C :
+yBe/nMuYeHueM paJinyca aToOMOB

YMeHBIIIEHUEM paauyca aTOMOB

yBe/JIMYeHHeM UKciia 3J1eKTPOHOB Ha BHEIIIHEeM SHepreTU4eCcKoM ypoBHe
yBeIrMueHueM 3apsia sjpa

YeMy paBHO MaccoBOe YHC/I0 aToma?
YKC/Ty IPOTOHOB B aTOMe

YUC/TY 5/IeEKTPOHOB B aToMe

YUCTy HEUTPOHOB B aTOMe

+4MCITy HYK/IOHOB B aTOMe

UYeMy paBHO YHC/I0 HEUTPOHOB B aToMe 15 P?
31

16

+15



46

Kakoe KBaHTOBO€ YK (/10 XapaKTepU3yeT HallpaB/IeHHe 3JIEKTPOHHOr0 00/1aKa
B NPOCTpPaHCTBe?

n

1

+ml

ms

Kakue 3HaueHus1 MPUHUMAaeT MarHUTHOE KBAHTOBOE UHCJIO JI/IfA
opburasiei d-mogypoBHs?

0,1,2

+2,-1,0, +1, +2

-1,0, +1

1,2,3

Yemy paBHO 4HC/I0 opOuTasei Ha f-nmogypoBHe?
1

3

5

+7

ATOMBI, KaKOr'0 3/IEMEHTa UMEIOT 3/IeKTPOHHYI0 KOH(UTYPAIHIO
BHeIIIHEero c/1os: 4s%4p°?

+35Br

7N

33AS

23V

YeM 0T/IMYAKOTCA aTOMbI H30TOMOB OJJHOT0 3/IeMeHTa?
YMCJ/IOM TIPOTOHOB

+UKC/IOM HEUTPOHOB

YMCJIOM 3JIEKTPOHOB

3apsiioM siipa

YeMy paBHO MacCoBOe YKC/I0 a30Ta 7N, KOTOPbIH COfiep>XKUT 8 HeHTPOHOB?
14

+15

16

17

Kakue 3HaueHuda HpI/IHI/IMaET 0p6nTaan0e KBAHTOBO€ UNC/I0 i
BTOpOl"O BHepI‘ETI/I‘lECKOI‘O ypOBHﬂ?

0, 1,2

2,-1,0,1,2

+0, 1

1

Kak o603Hauaercs moaypoBeHb, s KoToporon =4 ul = 0?
af
4d
4p



+4s

ATOMBI, KaKOr'0 3/IEMEHTa UMEIOT 3/IeKTPOHHYI0 KOH(UIypaIjMI0 BHELIHero ¢Jios:...3s23p*?
6C

1451

+16S

24Cr

OnexkTponHas (popmysia aroma 1s?2s22p3s23p3. Onpegesure 3/1eMeHT M BO3MOKHbIE
CTeleHH OKMC/IeHHS:

+3, +5. As

+4, +6. S

++43, +5. P

+3, +6. P

Jlia aToma 371emenTa ¢ hopmyJioii 1 s22s22p®3s23p®4s? onpepgennre aToMHbINH HOMep.
12

+ 20

50

19

Jl/ia aToMa C 3/IeKTPOHHOM (hOpMYJI0i BHELIHHUX 3/IeKTPOHOB yKaxuTe 4 s23d!%4p?
YK (/10 HeCTIAPeHHbIX 3/IEKTPOHOB B 0CHOBHOM COCTOSIHMM aTOMa PaBHO:

5

6

+2

4

YKaxuTe 3/1eKTPOHHYI0 (hopmysty aroma ¢ropa.
1s22s22p°®

1522s22p?

+15%25%2p°

1522s522p®3s?

Il;}'lﬂ pﬂ]:[ JdCTHI} YKa)Kl/ITe, JINj§: | KOTOPBIX 3JIEKTPOHHBIE (l)OpMyJIbI OJMHAKOBBI.
Cl, F, Brr

Li*, Na*, K*

+Mg?*, F-, Na*

N, O, F

YKaKuTe M0J/IHYI0 3/IEKTPOHHYIO (JopMy/ly aToma 23 V B 0CHOBHOM COCTOSIHHM,
pacmno,iarasi opouTanu (3HepreTUYecKre NoJypoBHH) B COOTBETCTBUM C yBe/IHYeHHeM
sHeprun. Onpejgenure HaGop YeTbIpex KBAHTOBBIX YHCEI //Is II0C/IeJHero

3/IEKTPOHA JAaHHOI0 3/IeMeHTa.

1522s22p®3s23p®3d*4s?; n = 4;1 = 0; ml = 0; ms = %

+1522s22p83s23p®4s23d3;n=3;1 =2; ml =0; ms = ¥

1522s22p®3s23p3d*4s?; n = 3;1 =2; ml = 1; ms = ¥

15225s22pf3s23p%4s23d*; n=3;1 =2; ml =-1; ms=-%

YKaxuTe N0/JHYIO0 3/IeKTPOHHYIO0 hopMyJTy aToMa 30Zn B 0CHOBHOM COCTOSIHMH,
pacnoJiarasi opourTanu (3HepreTuyeckKye MoJypoBHH) B COOTBETCTBUH C YBeTHUEHHEM
paccrosiHuA 0T siApa. Onpeenure HA00p YeThbIpeX KBAHTOBBIX YHCEJI /I/Isl MOC/IeJHero



3/IEKTPOHA JAaHHOI0 3/IeMeHTa
1522s22p®3s23p®3d74s?; n = 3;1 =2; ml = -1; ms =-Y%
+1522s22p63s23p®4s23d1%; n = 3;1 =2; ml = 2; ms = %
15?2s22p®3s23p®3d74s?; n = 3;1 =2; ml = 2; ms = %
1522s22pf3s?3p%4s23d’; n=3;1 =2; ml =2; ms = %

YKa)KuTe MOJIHYI0 3/IEKTPOHHYI0 hopMyJ1y aToMa 15P B Bo30yKaeHHOM cocTostHuH (P*),
u uona P3*,

+P* 1 s22522p53s13p33d!; P3* 1 s22s22p63s23p°.

P* 1 s22s?2p®3s'3p33d?; P3* 1 s22522p63s°3p?.

P* 1 s22s22p®3s23p?; P3* 1 s22522pf3s23p?

P* 1 s225?2p®3s23p3; P3* 1 s22522p®3s°3p?

YKakuTe M0J/IHYI0 3/IEKTPOHHYI0 (opMyJly aToOMa B 0CHOBHOM COCTOSIHHH, pacrojaras
opOuTa/M (3HepreTHYecKue Mo ypOBHH) B COOTBETCTBUH C YBe/IMYEHHEM PACCTOAHUSA
OT AApa, eC/IM Moc/eJHeEMY 3/IEKTPOHY JaHHOI0 3/IeMeHTa COOTBETCTBYIOT CJ/Ie/lyOLIe
KBaHTOBbIe uyrcaa: n = 3; 1 =2; ml = -1; ms = -%. Kako#i 310 3/71eMeHT?
1s22s22pf3s23p63d24s? ; 22Ti;

1522s22p®3s23p°®3d24s? ; 29Cu;

+1522522p53s23p®4s23d? ; 22Ti;

1522522p®3s23p°4s23d° ; 29Cu.

YKaKuTe MoJ/IHYI0 3/IEKTPOHHYI0 hopMysly aToMa 16S BO BCeX BO3MOXKHBIX
B030Y)X/J€eHHBIX COCTOSTHMAX (S*).

1522s22p®3s23p*; 15225%2p°®3s23p33d!

1s225%2p%3s23p*; 1s22522p63s!3p33d?

+15225%2p®3s23p33d?; 1s22s22pb3s'3p33d?

1522522pf3s!3p33d?; 1s22s?2p®3s23p©3d24s?

OKHUIUTE/IEM WX BOCCTAaHOBHUTE/IEM MOTYT ObITH aToM oF u uoH F~.
+9F — TO/BKO OKHC/IMTeNb ;F~ —He OKHC/IUTe b , He BOCCTAHOBUTE/Th

oF — M OKUC/IUTe/Nb U BOCCTAHOBUTE/b, F~ — TOJIbKO BOCCTAaHOBUTE/Ib

oF — TOMBKO OKMCAUTEND ; F~— TOIBKO BOCCTAaHOBUTE/Ib

oF— — TONMBKO OKUCIUTe/b ; F~ — 11 OKMC/IUTe b 1 BOCCTAaHOBUTE/Ih

Pacnosioxxure ciepyromye opouranu ( 3HepreTuyeckue mo/lypoBHI) B MOPsiiKe
BoO3pacTaHus 3Hepruu: 3p, 3s, 3d, 4s, 4p. Vicnonb30BaHNe KaKOro npaBu/ia 1Mo3BoJisieT
NO/TBePAUTH JAHHYIO C/1e[0BaTe/IbHOCTD?

35<3p<3d<4s<4p; 1- e mpaBwi0 KieukoBCKOro

3s <3 p<4s<3d<4p; 1- e npaBus0 KneukoBckoro

3s<3p<3d<4s<4p ;1- e u 2-e npaBuia KieukoBckoro

+3s <3 p<4s<3d<4p; 1- e u 2-e npaBuia KneukoBckoro

Pacnonoxure ciiefyromnye opouTanu ( SHepreTHUecKue Mo/ [ypoBHH) B MOPsiAKe
BO3pacTaHus 3Hepruu: 4s, 4p, 4d, 5s, 5p. cnosib30BaHNe KaKoro npaBu/ia Mo3BoJisieT
NOATBEPAUTH JaHHYIO 110C/1e/j0BaTe/IbHOCTD?

4s< 4p<4d<5s<5p; 1- e npaBuio KieukoBckoro

4s <4 p<5s<4d<5p; 1- e npaBwio KjeukoBCKOro

45<4p<4d<5s<5p; 1- e u 2-e npasusa KieukoBckoro

+4s <4 p<5s<4d<5p; 1- e u 2-e npaBuia KneukoBckoro



YKa)KHTe, B KdKHX U3 HPHBEAEHHBIX HHMXKe MOJIEKyJI KpaTHOCTb CBA3U paBHa AByM:
+0O»

N>

Clz

+CyH>

YKaKuTe, B KAKHX U3 MPHUBEJAEHHBIX HIKe MO/IEKY/I KPaTHOCTD CBSI3M PaBHA TPeM.
O2

+N>

Ch

H>

Ykakute MoJIeKyJ1y, B KOTOPO# CTerlleHb HOHHOCTH Hau0oJ1bInasi.
HCl

HBr

HI

+HF

Ykaxure MO0JI€KYJ/Ibl, B KOTOPbIX XUMHNY€CKHE CBSA3H KOBA/IEHTHO-ITIO/IAPHBIE:
+H>0

+H> SOq4

Ch

H>

YKaxure MO0J/1eKY/J/ibl, B KOTOPBIX UMe€eTCH CBA3b, 06pa30BaHHaH mno
AOHOPHO-aKIEIITOPDHOMY Me€XdHU3MY:

02

N>

Ch

+NH4+

YKaxKuTe coeJUHEHHSs, B KOTOPbIX MMEIOTCA SP3- rHOpHU/HbIe 0pOUTA/IH :
+H>O

+NHj3

HCI

cO

Ykaxure coeJUHEHUSA , MOJIEKYJIbI KOTOPBIX UMEKT JINHeHHOoe cTpoeHue :
+CO>

H>O

NH3

CCly

YKaXuTe COeJMHEHH , B KOTOPbIX JopMa M0/IeKy/l TPUrOHA/IbHAsA MMPAMHU/A;
CO2

NO;

+NHs3

BFs3

Ykaxure coefuHeHud , B KOTOprX 0p6HTaJ'[PI HEHTpaﬂbHOFO dTOMd HaX0AATCA
B sp3- rubpupusanum :
+CHy4



BF3
CO
CO:a.

YKaxuTe Bell|eCTBa, KOTOpPbIe 00pa30BaHbI 32 CYET KOBA/IEHTHOM HEMO/IIPHOU CBSI3U:
SO»

+02

P>0s

+Cl»

Ykaxure BelecTBad , KOTOpbIe 06pa30BaHbl 3a CYeT MOHHOM CBA3U:
+KCl

NO2

P20Os

+Nal

YkakuTe coejHHeHHs, B KOTOPbIX KOBa/IeHTHasi CBSI3b 00pa30BaHa TO/ILKO 10
00MeHHOMY MeXaHH3MY:

+H3POy4

NH4Cl

[BF4]-

+ H>SO3

Kakue okcuipl 0yayT MMeTh 00J1ee MOIAPHYIO CBA3b: OKCH/IbI MeTa/u10B I rpynmbl
IJIaBHOHM NMOATrPYNIbI WIHM 0KCHABI MeTa/u1oB I rpynnbl riaBHOM NOATPyNnbI?

B BbIOpaHHOI MO/Jrpymnime yKa)KuTe 3/IeMeHT, OKCH/| KOTOPOro uMeeT HauboJsiee
NOJIAPHYIO CBA3b.

OKCH/IbI MeTas/10B | rpynmsl ryiaBHOM noArpymnmnsl, LioO

+0KcuAbl MeTasnoB | rpymnmnel rnaBHoW noArpynmnsl, FroO

OKcH/bl MeTayioB 11 rpynmel ryiaBHOM noArpytrsl, BeO

okcuzbl Metasnos 11 rpynmnel rnaBHoM nogrpymnsl, RaO

Ykaxure COeHUHEHHUSA, MEKAY MOJIEKY/IAMH KOTOPbIX BO3M0O)XHAd BOAOPOJHAasA CBA3b:
+NH;3
+HF
+H>0O
02

Bonpocsl Jjis1 cobeceioBaHUA 110 TeMaM:
«XHMHUYeCKasa TepMOJUHAMHKa», «KMHeTMKAa U paBHOBeCHEe XUMHUYECKHX pPeaKijuii».

1. Yto usyuaet xumuueckas TepMoAiMHaMuKa? YTo Takoe 3K30- U SHO0TEPMUUECKUE peakLuu?

2. Uro Takoe Teruiota obpa3oBaHus BetjecTBa? Teriora cropanus? Teriora HelTpanmu3anyun?

3. OHepreTuyecKre XapakTepUCTUKU (HU3NUYeCKUX U XUMHUYEeCKUX MPOLIeCCOB U CIIOCOOHOCTD
XVMHUYECKUX CHCTeM BBITIOHSATH M0JIe3HYI0 paboTy.

4. YTo Takoe CKOPOCTb XMMHUYeCKOW peakjuu? OT Kakux (PaKTOPOB OHA 3aBUCHUT?

5. Uro Takoe karanu3? Karanusatop? Maruburop? MexaHn3M KaTaIUTHUECKOTO MPOLiecca.

6. Uro Takoe xumMHuecKoe paBHOBecHe? Kakue (pakTOpbI B/IUAIOT Ha ero CMellleHue?

7. IloueMy HeJib3s CMECTUThb paBHOBECHUE peakLjuu C [IOMOLLBIO0 KaTaau3aropa?



TecToBbIe 3d/ldHUA /I TEKYIIEro KOHTpoJ/isi 3HAHUM M0 TeMaM:
«XumMuueckas TepMOJUHAMMUKA», «KuHeTHKa " pPaBHOBeCHE€ XUMHUUYECKHUX peaKunifI».

CtaHjapTHBIM COCTOSIHHEM BellecTBa AB/ISIeTCA :

pacTBOPeHHOe BellleCTBO C KoHLeHTpauuyel 1 mosib/a ripu 0°C u 1 atMm.
yucroe BelecTso py 0°C u 1 atm

pacTBOPeHHOe BellleCTBO C KOHLleHTpalyel 1 mosib/ Kr 1ipu 25°C u 1 atm
+uucroe BelecTso pu 25°C u 1 atm

Pa3HocTh CyMM 3HTa/IbIIUH 00pa30BaHUA NMPOAYKTOB PeaKIMi U CyMM 3HTa/TbITUH
00pa3oBaHUs UCXOAHBIX BEIECTB C YU€TOM CTeXHOMeTPUUeCKHX K03(unmeHToB
B YPaBHeHHUH XHUMHUYECKOU peaKIuy MPH P = const, Ha3bIBAeTCH:

BHYTPeHHel sHepruel CUCTeMbI

SHTa/IbIMEN pa3/ioXKeHus BelllecTBa

+TerIoBbIM 3(PheKToM XUMHUUeCKON peakLuu

M3MeHeHUeM SHTa/IbITUN XUMAYeCKOU peaki[uu

CucremMa Ha3bIBaeTcsa I‘OMOI‘EHHOﬁ, ec/im:

BCe BelljeCTBad HaX04ATCA B OJMHAKOBOM arperaTHOM COCTOSAHHUH

BCe BelleCTBa HAXOAATCA B PA3/IMUHBIX dI'PErdaTHBIX COCTOSAHUAX

OHa COCTOMT M3 YaCTHUL] pa3/IMUHBIX BeIleCTB, PA3/IMUHOI'O arperaTHOro COCTOAHUAA,
PaBHOMEDHO pacripeae/JIeHHbIX OTHOCUTE/IBHO APYTr APpYyra

+0Ha 0JHOpOJHAa BO BCeX CBOMX TOUKAX 10 XUMHUYECKOMY COCTaBY U CBOMCTBaM U
He COAEePXUT I'PAHULIBI pa3/esia

JHTa/NBIUA XapaKTepUu3yeT:

BHYTPEHHIOIO SHEPTHIO BelleCTBa

+Teruioco/iep;kaHue BelllecTBa

CTpeM/ieHHe Bell[eCTBa BCTYIMUTh B XUMUUECKYIO PeaKLUio

TeTIoTy 06pa30BaHUs BeIleCTBa, B3SITYIO C TIPOTHUBOIMO/IOHBIM 3HAKOM

OHTa/IbNNA 00pa30BaHUs Bell[eCTBA XapaKTepH3yeT:

TEryIOTy 00pa3oBaHMs 1T CJIOXKHOTO BeIL[eCTBa U3 MPOCTHIX BEILeCTB

+TeruioTy 06pa3oBaHust 1MOJb CJIOXKHOTO BelljeCTBa U3 TIPOCTHIX BeIl[eCTB

TEIJIOTY CropaHusi 1T BeljecTsa

TeryioBoi 3 dekT obpa3oBaHKst 1MOJIb CJIO)KHOTO BEL[eCTBA U3 MPOCTHIX BEIIECTB,
B3SITHIM C IPOTUBOIO/IOXKHBIM 3HAKOM.

Jiisi XMMHUYeCKHMX peaKkIiiii, MPOTeKalIUX MPH CTaHAAPTHBIX YC/I0BUSIX, BEPHO C/IeAylolee:

SH/I0TEPMUYECKHEe PeaKLIMi He MOTYT TTPOTeKaTh CaMOTIPOU3BOJILHO

3H/IOTEPMUUECKHE PeaKIMd MOT'YT MPOTeKAaTh TP MOBBIIIEHHBIX TeMITepaTypax, eC/ii U3MeHeHHe
SHTPOTMH TIPH 3TOM Oy/IeT TI0J/I0KUTETbHBIM

3H/IOTEPMUUECKHE PeaKIMd MOT'YT IMPOTEKAaTh TP MOBBIIIIEHHBIX TeMITepaTypax, eC/ii U3MeHeHHe
SHTAJIBITMY TIPYA 3TOM OYZeT OTpUliaTeTbHbIM

+3H/]0TePMUYECKHe PeaKIIMi MOT'YT MPOTeKaTh MPH JIFOOBIX TeMIiepaTypax, ecjid U3MeHeHHe
sHepruu ['nb6ca npu 3TOM OyZeT oTpUliaTeTbHBIM.

He npou3Bojs BbIYUC/IEHHH, YKQKHUTE, /ISl KAKHX U3 MepedrcIeHHbIX HH)Xe MPOoI[eCcCoB
H3MeHeHHe SHTPONUH M0JI0KUTE/IbHO:

+C (rpagut ) + CO2(r)=2CO (r)

4AHC1(r)+02(r)=2Cl2(r)+2H0 (1)



MgO(x ) + Hz (r) = Mg(x) + H20 (k)
+NH4 NO3(k)=N2O (r)+2HxO (r)

JI/isi KakuX MPoLeccoB u3MeHeHHe 3Heprun I'u66ca Oyger orpunarensHo npu 260 K
U HOPMaJIbHOM aTMoc(epHOM /JaB/IeHHH

TasiHUSA JIbJA

TI/IaBJIeHUs JKesie3a

+KPUCTA/UTU3aIUY BO/bI

KWUITeHUS BOJIbI

Ecnu pnsa pannon peaknuu AG < 0, To ee mporekaHue :

Ha0JII0/1aeTCs MPH JTFOOBIX YCIOBUSX

He Hab/M01aeTcst TIpU TFOOBIX YCIOBUSIX

+B0O3MO>KHO, HO TIPAKTUUECKH M3-3a MajIod CKOPOCTH MOYKET He HabJIr0/[aThCst
BO3MO>KHO TIPU Ha/IMUUK HEOOXO/JUMOT0 peareHTa

TepmoauHaMuuecKasi (PyHKLHs, KOTOpas XapaKTepu3yeT Mepy YNops/04eHHOCTH
CHCTeMbI WK Mepy Oecriopsiika, Ha3bIBaeTCs:

+3HTpONMen

SHTasbIMeN

CBOOOZHOI 3Hepruei

sHepruen ['n66ca

Yemy paBHa Tersiota oopasoBanusa N>O(r) B TepMOXHUMHUUYECKON peaKIuu
C(rpadur ) + 2N2 O(r ) = CO2( 1 )+ 2N2(T);

A H (peakuus) = — 557,5 k/[)x; A H(CO?) = — 393,5 k/[)k/M0/1b.

—164 x/])x/Momnb

—82 k/[)x/MoJ/ib

++82 k[Ix/Mosb

+164 kIx/Monb

UYemy paBeH TensioBou 3¢ ekt peakuuu

2Mg (xp) + CO2(r ) = 2MgO(kp ) + C (rpadwur )

A H (CO2) =-1393,5 k/[)x / mosib; A H°(MgO) = - 601,8 x/I>x / MoJIb.
+-810,1 x/Ix

+810 kI

+405 x/x

—405 k/Ix

IIpu cropanuu 1 mons rpadura (C) Beigensiercs 393,5 k/x Termiorel. CrieoBaTe/IbHO:
+AH CropaHust (C) = —393,5 K,Z[)K

Q CropaHust (C) =-393,5 K'H)K

AH CropaHust (C) = 393,5 K,Z[)K

H CropaHust (C) =-393,5 K'H)K

3aBUCHMMOCTb CKOPOCTH XUMHUUYECKOH pPeaKI[iH 0T KOHI[eHTPALiH Pearupyoiiux BellecTB
yCTaHaB/IUBaeT:

+3aKO0H JeUCTBYIOIIUX MacC [/ TOMOTeHHbIX PeakLun

nipaBu/io BanT- 'odda

3aKoH pa3bapsienust OcTBanb/a

ypaBHeHue ['nb6ca



HN3MeHeHMe KOHLIEeHTPALUM pearupyroLyx BeliecTB B eJUHULy BpeMeHHU B eJHHUL(e
o0’beMa MJ/IM YHC/I0 3/IeMeHTapPHbIX aKTOB B3aMMO/IeHCTBHS B eIMHULYY BpeMeHH B
equHMIlE 00beMa Ha3bIBACTCA:

TIOPS/IKOM peakLiu1

+CKOPOCTBIO peaKLiMU

MeXaHU3MOM peakLuU

SHepruen peakLuu

KoHcTaHTa CKOpOCTH XMMHUECKOM peaKkI|ui U3MEHUTCS, eC/IM B CUCTeMe:
+U3MEHUTL TeMIiepaTypy

BBECTH KaTa/jIu3arop

BBECTH UHTUOHUTOP

U3MEHUTh KOHLIeHTPALIMK pearupyroliux BelecTs

CKOpOCTb KAaKMX XUMHYECKHX pPeaKli YBe/IMUMBaeTCsA C POCTOM TeMIepaTyphl:
JFOOBIX

HUKaKUX

9K30TepMUYECKUX

+3HA0TEePMUUECKUX

YBe/inueHHe CKOPOCTH XUMUYECKON PeaKIii MPH MOBBIIIEHHH TeMIePaTypPbl
00BACHAETCH:

YMEHBIIIEHHEM UHC/Ia CTOIKHOBEHUHM MeXy MOJIEKY/IaMHu

yBeJIMUEHHEeM MOTeHLUaTbHON SHEePTUH MOJIEKY/T

+yBe/TMUeHNeM UKUC/Ia aKTUBHBIX MOJIEKYJT

YMEHbILIEHWEM SHepPTryuu aKTHBALUN

JleiicTBHEe KaTa/M3aTopa 00bACHAETCA TeM, UYTO:

+B MPUCYTCTBUU KaTa/nl3aTopa peakiiys UJeT APYyruM MyTeM — Uepe3 IHePreTUUeCKu
Oosiee IOCTYTIHBIE CTAUN

KaTa/i3aTop CHWKaeT SHEPTHI0 aKTUBALIUN

KaTa/I3aTop CMeIlaeT XMMHUUeCKOe PaBHOBECHE PeaKLIUu
B CTOPOHY 00pa30BaHUsI MPOAYKTOB

B TIPUCYTCTBUM KaTajM3aTopa YBeJIMUNBAETCS YMC/I0 CTOJIKHOBEHUIA MOJIEKY/T.

Ecim faB/ieHNe B peaKI[HOHHOM cHCTeMe NOHU3HUTh B 2 pa3a, CKOPOCTb peaKkiu1
2NO + O2 - 2NOz:

YMEHBIIUTCSA B 2 pa3a

yBeJIMUUTCA B 4 pasa

+yMeHbLIUTCSA B 8 pa3s

YBeJIMUUTCA B 2 pasa

MaremaTHuyeCKMM BbIpa)keHHeM 3aKO0Ha /IeMCTBYIOIIMX MacC
s peakyyu COz(r ) + 4Hz(r ) = CHy( 1) + 2H> O(r ) sABAsieTcs:
v =k C(CO2)-4C(H2)

v =k C(CH4) - C( H20).

+v =k C(CO2) C(H2)a

v =k C(CH4)-2C( H20)

CKOPOCTB XUMHUYEeCKOH P€aKluM ABJ/IAECTCH BbICOKOﬁ, ec/im:
SHEPIrvs aKTHUBALIMH BBICOKAA



SHeprus akTuBaLMu paBHa 0
+3Heprusi akTUBaL[u1 HU3Kasi
SHEeprus akTUBaLUU CpeaHsIs

IIpu yBenimueHuu Temmnepatypbl Ha40°C ckopocTh peaknuy Bo3pocia B 81 pas,
TeMIepaTypHbId K03(PHUIHEeHT CKOPOCTH PeaKI[i¥ PaBeH:

2

4

+3

5

Ha ck0/1bK0 rpajycoB c/jiefyeT MOBBICUTH TeMIIepaTypy ra3o000pa3Hoi cMecH A
yBe/JIHUeHHUsI CKOPOCTH peakiuu B 16 pa3, ec/iu TemneparypHblii KO3 GuLueHT paBeH 2:
20°C

30°C

+40°C

50°C

Ckopoctb npsimou peakuu Hz(r ) + Ix(r ) = 2HI ( r ) npyu noBbIlIeHNUH /JaBIeHUSA
B 5 pa3 Bo3pacTeT:

B 5 pas

+B 25 pa3

B 10 pa3

B 125 pa3

Eciu gaBieHne cCTeMbl YBeTHUUTCA B 2 pa3a, TO CKOPOCTh XHMHUYECKOW peaKIuu
2Al (xp ) + 3CIz( r ) = 2AICI3( Kp ) U3MeHHTCA:

B 2 pasa

+B 8 pa3

B 16 pa3

B 32 pa3a

Ckopoctb npsimou peakiiuu CO;( r ) + C(rpagur ) = 2CO(r ) npu NOBBIIIEHUH
AaB/ieHUA B 4 pa3a Bo3pacreT:

B 4 pa3a

B 8 pa3

+B 16 pa3

B 32 pasa

MarteMaTH4YeCKUM BbIpa)keHHeM 3aKOHa AelCTBYHOIMX Macc //Isl peaKIjuu
C (rpagut ) + 2N2 O (r ) = CO2( 1) + 2N2( r ) sABAsIETCA:

v=k C (C) - 2C (N20)

v=KkC (C) - C(N20)

+v =k C (N20)2

v=k C(COz) -C (Nz)z

Ec/m npu noBbieHuH TemnepaTypbl Ha 30° CKOPOCTh peakiiuy yBeIuumniach B 27 pas,
TeMIlepaTypHbId K03()(HIHeHT CKOPOCTH peaKI[uHu paBeH:

8

2

4



+3

Ecmu TemnepaTypHbIid K03 UIHeHT CKOPOCTH peaKI[UuH PaBeH 2, a TeMIepaTypa
BO3poc/ia Ha 20°, TO BO CKOJIBKO pa3 CKOPOCTb peakiiui Bo3pacreT?

+4

8

16

32

Ec/u 00beM 3aKpbITOH CHCTeMbl, B KOTOPO# YCTaHOBH/IOCh XUMUUYeCKOe PaBHOBeCHe
2S02(r) + 02 (r) « 2S0Os3 (r ), YMEeHBbUIUTD:

TO CKOPOCTH TIPSIMOI ¥ 00paTHOM peaki[iii OCTaHyTCs PABHBIMU

+CKOpOCTh TPSIMOM PeakIiy CTaHeT 0oJibIlle CKOPOCTH 00paTHOM peakiuu

CKOPOCTb TIPSIMOM peakLiy CTaHeT MeHbIlle CKOPOCTH 00paTHOM peakijuu

paBHOBeCHe He CMeCTUTCS

K cMelieHHI0 XMMHY€eCKOT'0 PaBHOBeCHsI PeaKI[u

4HCI (r) + O2( 1) « 2 Cl2( 1) + 2 H20 (r) B/1IEeBO B 3aKpbITOI CHCTeMe NMpUBeJeT :
nobaBrieHre KUCI0POZa

+n06aBeHre xX10pa

BBeJleHMe KaTair3aropa

TIOHIKeHHe [JaBJIeHusT

Ilpu yBe/lMueHHH /JaB/IeHUs] paBHOBecHe peakIiiu

CO(r)+HO(r) « COzx(r)+Hx(r); AH®° =41 xk/Ix :

CMeCTUTCS BJIEBO

CMEeCTHUTCS BIIPaBO

+He CMeCTUTCsI

CKOpOCTb TIPSIMOM peakLiiy cTaHeT 0oJibllle CKOPOCTH 00paTHOMN peakiuu

KoHcTaHTa paBHOBeCHSI peaKkiu
CO2(r )+ CaO(kp) - CaCOs3(kp):
Kp =[CO2 ] [Ca0O]/ [CaCO3]

Kp =[C0O2 ]/[CaCO3]

+Kp = 1/[CO2]

Kp = [Ca0]/ [CaCO3]

PaBHOBecHe peakiyu

27ZnS (xp ) +302(r) - 2ZnO(xp ) + 2SO2( Kp ), A H < 0 cMecTuTCA B/IEBO:
TIPY YBe/IMUYEeHNY KOHL|eHTpaLuu KUCI10poa

+/I0TI0/IHATEIbHOM BBeZileHuM ZnO

+TIOBBIILIEHUHN TeMIlepaTyphbI

TOBBILLIEHUU [laB/IeHUS

KoHcTaHTa XUMH4YeCKOro paBHOBeCHUs MOKa3bIBaeT:

+COOTHOILIEHHE MOJISIPHBIX KOHLIEHTPaL{1ii MPOAYKTOB peakLiMi U UCXOHbIX BeleCTB B COCTOSIHUN
XMMHYECKOI0 PaBHOBECHS

BO CKOJIBKO Pa3 MOJIsIpHbIe KOHLIEHTPALMX UCXO/IHBIX BeIeCTB O0/bIile KOHL[EHTPAL[UI MTPOJyKTOB
peakiuun

COOTHOIIIEHHE CKOPOCTel MPsIMOM U 0OpaTHOM peakIfuii

COOTHOILIEHUe SHepruii aKTUBALIUY TIPSIMOM 1 00paTHOM peakLuit



B BhIpa)keHHEe KOHCTAaHThI PABHOBECHS PeaKIuH He BXO/JAT KOHIeHTPaIUH
B3aUMO/IeHCTBYIOIIHX:

ra3000pa3HbIX BeIIeCTB

KUIKHUX BEIeCTB

+ TBEp/IbIX BEI[eCTB

PaCTBOPEHHBIX BEIIIECTB

KoHcTanTa paBHoBecusi peakiuu 2CO(r ) + Oz(r) = 2C0O2(r ):
+ Kp = [CO,]% [COJ? [O]

Kp =[CO2] /[CO]

Kp = 1/[CO2]

Kp = [COJ/ [CO2]

PaBHOBecue peakijyuu

CO2(r) + CaO(xp ) = CaCO3( Kp ), AH< 0, cMecTUTCH B/IeBO:
TIpY TOBBILLIEHUM [aB/I€HUS

TMOBbIIeHUH KOHLeHTpauu CO»

IonoHUTe/IbHOM BBeeHnH CaCO3

+TI0BBILIIEHUU TeMIepaTyphbl

B kako# peakjuy yBe/In4eHHe 00beMa CUCTeMbI He BBI30BeT
CMelleHUs] PpAaBHOBECHUS:

2S02(r)+0O2(r) « 2S03(r)

N2 O4(r) » 2NO2(T)

+Ho(r )+ Clo(r) « 2HCI(T)

No(r)+3Hx(r) o 2NH3(r1)

B Kakoii peakiiu yBe/IHUeHHe 00'beMa CHCTeMbI BbI30BeT CMeIeHHe PaBHOBECHUS
B CTOPOHY MCXO/JHBbIX BeIlleCTB:

2SO (1) +302(r) « 2S03(T1)

+N204(T) & 2NO2(T)

Ha(r)+Cl(r) « 2HCI(T)

Ha(r)+Ix(r) « 2HI(r)

PaBHoBecue peaknun CO>(r ) + C(rpagur ) ~ 2CO(r ) npu NOBBIIIEHNH JaB/IeHUS:
He CMeCTHTCSI

CMECTUTCS B CTOPOHY KOHEUHBIX MPO/[YKTOB

+CMEeCTUTCS B CTOPOHY MCXO/IHBIX BeIl|eCTB

V3MEeHUTCsI TMHeHHO

Ta6mna 3 — Kpurepun oneHKu ¢)OPMHUPOBAHHOCTH KOMIIETeHIHI

Kputepuu orieHrBanus c)OpMUPOBAaHHOCTH KOMITETEHLIMH

Ko/ 1 HauMeHOBaHWe UHJUKaTOpa
(4acTM KOMIEeTEeHIINM)

JAOCTHXKeHHs KOMIIeTeHIUK

COOTBETCTBYeT OLIeHKe «3auTeHO»
(4acTH KOMITeTeHLIUM)

50-100% ot MakcumasbHOro dasia

W-1yk.1 Criocobes CTyzeHT TIOKa3blBaeT 3HaHWE BCero 00BEMa MpOrpaMMHOro
MaTepuasna; IIOHMMaHWe CYLHOCTU OCHOBHBIX TIOHATUH WU
3aKOHOB XHMHH, CTPOEHHsl BelleCTBA Ha MHUKPO-YDOBHe,
TePMOJMHAMHUUeCKUX MPOLIeCCOB U XUMUUYECKON KUHETUKM.
[TocsefoBaTenbHO W31araeT y4yeOHbIM MaTepuas, MPaBUIBHO

OCYIL|eCTBJIATh [TOUCK,
KPUTHUYEeCKUM aHa/li3 U CUHTe3
VH(pOopMaLiu, TIPUMEHSITh




CUCTeMHBIY TIOAXOZ, /ISt
pelleHust TOCTaB/IeHHbIX 3a/ay.

TIpUMeHsieT HayuHyl0 TepMHUHOJIOTHIO, JleflaeT COOCTBeHHbIe
BbIBO/bI. CaMOCTOsITe/TbHO U pallMOHa/JbHO — WCII0J/Ib3yeT
HarjsiiHble  TOCOOWs, CrpaBOYHbIE MaTepHasibl, YueOHUK,
JOTIONTHUTETbHYIO0 JIUTePaTypy, MepBOMCTOYHUKU. [IpumeHsieT
CUCTeMY YCIOBHBIX 0003HaueHHl TIpU BeJeHHH 3allvcei.
Cnioco0eH pemaTh CTaHAAPTHBIE 3a/1auH.

Mogpayab 2. «PacTBOpbI»

Bomnpocs! yisi codeceoBaHMA 110 TeMaM:
«O01asa xapakTepuCTHKA pacTBOpoB. PacueT KOHI[eHTPAIU¥ PaCTBOPEHHOr'0 BeliecTBa,
«JJIeKTpo/IUTHYeCKas Aucconuanus. BogopoaHblii moka3aresib Cpefbl pacTBOPa»,

«'upapom3 conei».

1. PaCTBOpLI — XXHUJKHne, TBepAble, ra30Bble, MCTUHHLIE, KOJIJIOWAHBbIE, HACBILI€HHBIE,

HeHaChIL|eHHbIe, TIepechlllieHHbIe.
. PacTBOoprMOCTS BelljeCTB.

u bk WwWnN

JJIEKTPOJIUTHI.

©O© 0NN

. CriocoObI BbIpakKeHHst KOHLIEHTPAL[UH PaCTBOPEHHOTO BellleCTBa.
. Kunienue 1 3amep3aHue pacTBOpOB.
. OCHOBHbBIE TIOJIOXKEHHSI TEOPUH JIEKTPOIMTHUECKON Aurccoranui. CUbHbIe U cyiabble

. TIpousBeseHre paCTBOPUMOCTH 3/71eKTPOJIUTA. MIOHHOe TIpou3Be/ieHre BOAbI.

. BojopoaHbiii mokasaresb cpefibl pacTBopa. Kucasi, HeliTpanbHas U 11e/IouHasi cpejia.
. T'upposnus, ero mosokuTeabHOEe U OTPULIATEILHOE 3HAUeHHe.

. OcHOBHBI€ C/Tyyau TU/IPO/IM3a COJIei.

TecToBble 33/JaHUA AJIA TeKyILero KOHTPOJisi 3HaHUH 10 TeMaM:
«O01as XxapaKTepUCTHKA PacTBOPoB. PacueT KOHIIEHTPaIMH PacTBOPEHHOT0 BeleCTBa»,
«J/IeKTpo/IuTHYeCcKas Auccoruanus. BojopoAHbIH NoKa3aTe b CpeJbl pacTBOpa».
«'mpaposms conen».

CooTHecuTe Croco0bl BEIPAKEHHs KOHIeHTPAI[UH U eJUHUIbI H3MePeHUs1 KOHIEHTP aljyid

1. MonsipHas 4. %

2. MOJISITbHAasI 3. 9KB/n
3. SKBUBa/IeHTHasI 2. MOJIb/KT
4. npoLleHTHas 1. Mosb/n

IIponieHTHasA KOHL|EHTPALMs — 3TO:
Macca BeljecTsa B 1 M1 pactBopa
MOJIb BelllecTBa B 1 KI' paCTBOpPUTEIS
MOJIb BelllecTsa B 1 iuTpe pacTsopa
+Macca BewectBa B 100 r pactBopa

MoisipHas KOHL|eHTpaLys — 3T0:
Macca BeljecTsa B 1 M1 pactBopa
MOJIb BelllecTBa B 1 KI' paCTBOpUTEIS
+ MOJIb BelllecTsa B 1 iuTpe pacTBopa
Macca Bejectsa B 100 r pacTtBopa

CKo0/IbKO 'PaMMOB PaCcTBOPEHHOI0 BeljecTBa cofepxurcs B 50 r pacTrBopa




c MaccoBoi fosier (B-Ba) = 10%?
10r
20r
+ 5r
40r

CKO0J/IbKO M0J/IeM PaCTBOPEHHOI0 BellleCTBa COAePKUTCA B 1 /1 AeiiMO/IAPHOro pacTBopa?
0,2Mo071b

1Mo/b

+ 0,1Mob

0,01momb

Kakue u3 c/ieyomux 3/1eKTPO/IUTOB MPH AMUCCOLHALHMHA 00pa3y0T HOHBI
H" u OH oaHOBpeMeHHO?

Ca(OH):

KOH

H3POyq4

+AI(OH)3

Kakue 3/1eKTpOo/IUThI ABJASATCA CWIbHBIMH?
+HCI

+KOH

H>S

H3POq4

CKo0J/IbKO HOHOB 00pa3yeTcsi pH Aucconuanuu MosieKysibl (NH4)2S04?
2

6

+3

4

Kakwue 3/1eKTp0o/IMThI B MOHHOM YPaBHeHUH CJie/[yIolell peaKIijuy 3aluCcbIBaloTCsA
B BH/Ie HOHOB?

CaCO3

+HI

+Cal>

CO2

Kakue BemjecTBa 00pa3yioT NpH JUCCOLMALMY HOHBI Mn?*?
KMnOg4

+MnClI>

NaxMnQOg4

MnO>

Kakwue 3/1eKTpo/IuThI 00pa3yoT NpH JUCCOLUALUU XT10pu/-UuoHbI CI?
KCIO3

+HCI

Ca(CIO)2

HCIO

Kakue 13 cieyoiux 3/IeKTPO/IUTOB ABIAITCA C/Ia0bIMU?
H>S0q4



NaClI
AI(NO3)3
+H3PO4

Kakue BemjecTBa B MOHHOM ypaBHeHUM C/IeJlyI0llell peaKIMy 3alMCbIBAITCA
B BH/ie MOJIeKYJ1?

+HaS

Pb(NO3)2

+PbS

HNOs3

Yemy paBHO HOHHOE npou3BeaeHue BojsI (t = 25°C)?
10-12

10-10

+10-14

109

Yemy pasen pH pacrBopa, e [H+]=10" moan/n?
8

12

+5

9

Kakue u3 c/ieayroiux coJieil He oABeprarTcs rufpoausy?
PbNO3

+KNO3

AL (SO4)3

Pb,CO3

PacTBOpBbI, KaKHUX 3/IeKTPO/IMTOB XapaKTepu3yrwTca 3HayeHusamu pH > 7?
+NaxCO3

+CaS

AI(NO3)3

BaCl

IIpu kakux 3HaueHusnx pH ¢enondranenH okpammBaeTcs B MaJMHOBbIN [{BeT?
+12

4

7

+14

Kaky1o okpacKy npuodperaer 1akMyC B HeMTPa/IbHOH cpejie?
MaJIMHOBYO

CHHIOIO

KPaCHYI0

+(duroneToBy10

PacTBOpHI, KaKHX CoJIeil XapaKTepu3ylTcs 3HaueHusamu pH < 7?
NaBr

+Cd(NO3)2

+FeCI3

+CuS0Oq4



TIpu B3auMo/ieiiCTBHUH, KAaKHX JIBYX BellleCTB, MPOUCXOUT PeaKI{is HelTpamu3anun?
NaCI+AgNO3

BaCI,+H>0O

+NaOH+HNO3

BaCI,+H2S504

19 ma 11 %-ro pacteopa KOH ( p = 1,01 r/cm®) cmemaiu

¢ 200 ma Bogbl. PaccunTaiiTe MOJISIDHYIO JOJTI0 IIO/Ty4e€HHOT'0 pacTBopa.
0,0029

+0,0031

0,0034

0,0028

Ha ueitrpanusanmio 50 cv> pacTBopa KMC/I0THI H3pacxogoBano 25 cv?® 0,5 H pacTBopa
mesioud. Yemy paBHa MoJIsipHasi KOHI|eHTPaLusi 9dKBUBa/IeHTa (HOPMa/IbHOCTh) KUC/IOTHI?
+0,25 M0/b 3KB/JT

0,5 MOJIb 3KB/1

2,5 MOJb 3KB/1

1 MoJib 3KB/JT

Kakoii 00em 50 %- ro pacreopa KOH ( p = 1,538 r/cm3) TpedyeTcsi A/isi IPUTOTOB/IEHUSA
31 0,1 M pacreopa KOH?

10,5 mn

+21,85 mn

30,4 mn

42,25 mn

Bbruncaure MmosisipHyro KoHieHTpanu 20 %-ro pacrsopa
xyiopuja Kaabnusa (p = 1,178 r/ ecm?)

4,24 mn

+2,12 Mo/b/ 1

1,06 mn

4,24 mn

5 mi1 30 %-ro pacrtBopa NaOH ( p = 1,1 r/ cm3) cmemianu ¢ 1 1 Bojbl. KakoBa mosisipHast
KOHIIeHTPaLUsl MO/Ty4eHHOr0 pacTBopa?

0,035 Monw/n

+0,041 mosb/n

0,050 monw/ n

0,045 monw/ n

Kakoii 00em 20 %-ro pacrBsopa KOH ( p = 1,238 r/ cm3) TpebyeTcsi 1/isi IPUTOTOB/IeHUS
2 10,2 M pacrBopa KOH?

100 mn

+90,47 mn

105,5 mn

125,35 mn

Yemy paBHa MaccoBas KoHueHTpanusa 3 M pacrsopa NaOH ( p = 1,328 r/cm3)?
11 %
+9 %



10 %
8 %

3r H>SO4 pacrBopeno B 50 M1 Bojibl. UeMy paBHa MoJisipHasi KOHLIeHTpaLus JKBUBa/IeHTa
[A@HHOTO0 PACcTBOPA, €C/IM €ro IIOTHOCTH cocTasser 1,01 r/ cm3?

2,34 MOJIb 3KB/JI

+1,17 MOJb KB/

0,55 MoJIb 3KB/1

1,03 Mo/ KB/

Onpegenure Maccy 3 %-ro pacTBopa nepokcujia BoJopo/ia ec/ii OH MO/JTy4YeH MpHu
pa3oasienun 50r 30%- ro pacteopa.

100r

+500 r

5000 r

300r

Kakoii 06bem 10 %- ro pacreopa Na OH ( p =1,2 r/ cm3) TpeGyercs Jj/isi NPUTrOTOB/IEHHUA
21 0,1 M pacrBopa?

100 mn

90,5 mn

+66,7 Mn

125,4 mn

CKO0/IbKO rPaMMOB XJIOPUCTOr0 Ka/iusi HaJo pactBoputh B 90 r 8%-ro pacrBopa 3Tou coy,
YTO00BI MOTy4YeHHBIH pacTBop crai 10%- m?

+2r

8r

10T

1r

60 r 5 %-ro pacrBopa cynab(ara Megu Bbinapuau Ao 50r. Onpepaennre MaccoBYIO 0110
COJI4 B NO/Iy4YeHHOM pacTBope.

7 %

8 %

12 %

+6 %

PaccuuTaiite pH 0,02 M pacrBopa CH3COOH.

pH=2,0
pH=4,1
pH=1,61
+pH = 3,2

Bbruncaure crenenn gucconanyu U pH 0,001 M pactsopa HCN.
a=1,pH=3,0

+a=0,89-103, pH = 6,1

a=0,78-10"3, pH = 6,8

a=0,89-102, pH = 4,1

Kakue u3 JaHHBIX peaKiii MPOTEKaT B PaCTBOpe Heo0paTumo?
+Ky SO3 + HCl =



+Nap CO3 + Hy SO4 =
K>SO4 + NaCl =
+KCN + H NO3 =

PaccunTaiite pH 0,001 M pacrBopa Ba(OH):.

pH=11,25
+pH =11
pH =3,75
pH=3

Kakue 13 JaHHBIX peakiuii MPOTeKalOT B pacTBOpe HeobpaTumo?

+Ba(NO 3)2+ H2 SO4 =
Ba(NO 3)2+ NaCl =
+AI(NO 3)3 + KOH =
KOH + HCIO4 =

Paccunraute pH u pOH 0,0001 M pacrBopa H>CO3, yunTsiBasi T0/J1bKO NepBYIO

CTyINeHb JJUCCOIHALNH.
pH =8,83, pOH = 5,17
pH =4, pOH =10

pH =10, pOH =4

+pH =5,17, pOH = 8,83

Ta6mna 4 — Kpurepun oueHKU ¢()OPMHUPOBAHHOCTH KOMIIeTeHI{HI

Koj 1 HauMeHOBaHWe MHAWKAaTOpa
JIOCTHKEHUS] KOMIeTeHLIUH
(4acTH KOMITeTeHLIUM)

Kputepuu orieHrBanust cOpMUPOBAHHOCTH KOMITETeHLIMH
(4acT¥ KOMIOETeHI1N)

COOTBETCTBYeT OL|eHKe «3auTeHO»
50-100% oT MakCcUMaJILHOTO basia

NJ-1yk1 Crocoben
OCYIIeCTBJISTh TIOUCK,
KPUTHUECKUH aHa/TU3 U CHHTe3
UH(OpPMAIH, TPUMEHSTh
CUCTeMHBIN TIOJXO0[ /ISt
pellieHus IOCTaB/IeHHBIX 3a/au.

CTyzleHT TOKasblBaeT 3HaHUWE Bcero 00bEMa MPOrpaMMHOIO
MaTepuasna; MOHUMaHWe CYIIHOCTH TeOpUU PacTBOPOB, TEOPUU
5/1eKTPO/IUTUYECKOM  [UCCOLMALM,  SIBJI€HUSl  TUZPOJIM3a,
B/AMSIHUSL KWUC/IOTHOCTA CpeJlbl pacTBOpa Ha MeXaHWU3M
TIPOTeKaHWsI XMMUUYeCKOI0 IIpoLjecca.

[TocnefoBaTensHO M37araeT yueOHBIM Marepuas, MPaBHIBHO
NpUMeHsIeT Hay4YyHYI0 TEepMHMHOJIOTHIO, [eflaeT COOCTBeHHbIe
BBIBO/IbI. CamoCTOsATe/IbBHO Y palMOHA/JBHO  MCIIO/Ib3YeT
Har/sfHble  1OCOOMs, CIIpaBOUHBbIE MaTepuasbl, yueOHUK,
JOTIOJTHUTE/IbHYIO JINTepaTypy, NMepBOMCTOUHUKU. [IpumensieT
CUCTEMY YCIOBHBIX OO0OO3HAaueHWA TP BeJeHUM 3amuCceil.
CnocobeH peluaTh CTaHAAPTHbBIE 3a/jauu.




Mopayab 3. «OCHOBBI 3/IEKTPOXUMHUN»

Bomnpocs! isi codeceoBaHMsA 110 TeMaM:
«OKHC/TUTEeTbHO-BOCCTAaHOBHUTE/IbHBIE MPOLEeCChD», «XHMUYeCKHe HCTOUHUKH Y/IeKTPHUYeCKOoi
JHEPrUM», «IJIeKTpo/m3», «Koppo3usa meranios».
. UTO Takoe cTeneHb OKUC/IEHUS] XUMUUECKOro 1eMeHTa? Kakue XuMuyeckye MpoLiecch! Ha-
3bIBAOTCSI OKUC/IUTE/IbHO-BOCCTAHOBUTEIbHBIMU ?
. OCHOBHbIe BU/IbI OKHC/IUTEIbHO-BOCCTAHOBUTE/IBHBIX PeaKLUil.
. Metog snexTpoHHOr0 6anaHca.
. IOHHO- 3/1eKTPOHHBIN MeTo[,.
. UTo Takoe rasibBaHAuYeCKuM 371eMeHT? OCHOBHBIE BU/IbI Fa/IbBAHUUECKHX 3/IEMEHTOB.
. Uto Takoe 3/1eKTpo3? OCHOBHbIE 3aKOHOMEPHOCTH NIPOTEKaHKS 3/1eKTPOJIM3a PacIyilaBoB
Y PaCTBOPOB COJIEM.
. [IpyMeHeHue 3/1eKTPo/K3a B IPOMBILLJIEHHOCTH.
. OcHOBHBIe BH/Ibl KODPO3MOHHBIX MPOLIECCOB.
10. Crioco0ObI 3alUThI MeTalI0B OT KOPPO3UHU.

—_

L ONDUTAWN

TecToBble 3alaHKA /I/IfA TEKYII[ero KOHTPOJIsl 3HAHUH 10 TeMaM:
«OKHC/IUTe/IbHO-BOCCTAaHOBHUTE/IbHbIE NPOLeCChl», «XHUMHUYeCKHe HCTOUHUKHU
/IEKTPUYECKOH IHePrum», «JIeKTPo/Iu3», «Koppo3usi MeTa/yioB».

CooTHecuTe CTereHH OKMC/IeHHA MdprdfHiid B COe JMHEHHUAX

A. Mn 1. +6
B. MnO 2.0

B. KMnOq4 3. +2
I'. Ko MnOg4 4. +7

CooTHecHuTe CTerIeHH OKHC/IeHUs CE€pPbI B COeUHEHUAX

1.S 2. +4
2.S02 1.0

3. H» SO3 4.-2
4. Al>S3 3. +4

CooTHecuTe CTereHU OKMC/IeHHA XpoMa B COeJUHEHHUAX

1.Cr 2.+3
2. Cr203 1.0

3. K2Cr 207 4. +6
4. K2CrO 4 3.+6

Ykaxure BelleCTBd, KOTOPbIE€ MOI'YT IIPOABJ/IATH TO/IbKO OKHC/IUTE/IbHbIE CBOﬁCTBa:
+KClO4

H,S

PbO»

+K>Cr 207

YKakuTe BelllecTB, KOTOPbIe MOI'YT MPOSIB/IATH TO/IbKO BOCCTAaHOBUTE/IbHbIE CBOMCTBA:
+Fe
+H>)S



HNO»>
K>Cr 207

YKa)KuTe HOMepa BelleCcTB, 00/1aal0IUX OKHC/TUTE/TbHO-BOCCTAaHOBUTE/TbHOM
JIBOMCTBEHHOCTHIO:

PbO>

+HNO;

Al S3

+S

Ykaxure peaKuI/II/I, le/l HPOTeKaHHH KOTOprX d30T HPOHBJIHET OKHC/IUTEe/IbHbIE CBOﬁCTBa:
NH; +302 =6HO + N>

+Asy O3 + 2HNO3 + Hz O = 2H3 AsO 4+ 2NO

Br, + HNO> + H, O = HNO 3 + 2HBr

+3PbS+ 8HNO3 = 3S + 2NO + 3Pb(NOs3)2 + 4H,0

Kakwue U3 npuBeIeHHBIX HIDKEe PeaKIUi AB/IAKTCA OKHCIUTETHHO - BOCCTAHOBHTE/ILHBIMH :
+H » + Br, = 2HBr

+7Zn + SnCl, = ZnCl, + Sn

H 2SO, + Ba(OH), = BaSO4 + 2H20
NH3; + HCI] = NH4Cl1

B Kakux pPeaKuiaX KHC/I0POJA BbINIO/IHAET POJIb BOCCTAHOBUTE/IA?
+H 02 + HIO3=1 + H2 0 + Oz

+AgNO3t—- Ag+NO 2+ O2

Mg + O2 = MgO

Ag + HyS + O, = HoO + AgS

Kakue 13 0KHMC/IUTE/TBbHO - BOCCTAHOBHUTE/THHBIX peaKunﬁ ABJ/IAKTCA pedaKIiuaAMHU
BHYTPUMOJIEKY/IAPHOI0 OKHC/IEHUA- BOCCTAaHOB/IeHUA?

+(NH4)2Cr207 — Nz + Cr2 Oz + H,O

+KCIO3 - KCl+ 02

Ag+H>S+ 02 =H> O + AgS

H > + Bro = 2HBr

Kakue u3 peakijuil IBJISIIOTCA PeaKUAMHUA Me)KMOJIEKY/IAPHOT0
OKMC/IeHHSI-BOCCTAHOB/IEHUA?

(NH4)2Cr2 O7 — Nz + Cro03 + H20

KClO3 - KCl + O2

+Ag + HoS + O = H2O + AgoS

+H> + Br, = 2HBr

Kakue u3 peaKunﬁ ABJ/IAKTCA peaKIuaAMHA AHCHPOHOPHHOHI/IPOBHHI/IH?
+4H3PO3 = 3 + H3PO4 + PH3

+3I> + 6KOH = KIO3 + 5KI + 3H,O

Mg + O, = MgO

Ag + H>S + O = HxO + AgS

Kakoii 13 MeTa/lUIOB BBINO/IHSET POJIb KaTo/|a B ra/IbBAHNYECKHX 3/IeMeHTax,
00pa30BaHHBIX JIEKTPO/JAMU:

Ni | Ni*?|| Sn*? |Sn;

Mg | Mg || Cr*’|Cr



Sn u Mg
+Sn u Cr
Ni u Cr

Ni u Mg

Kakoii 13 MeTa/IJIOB BBINO/IHSAET POJIb AHO/A B ra/IbBAHUYECKHX 3/IeMeHTax,
00pa30BaHHBIX 3JIEKTPO/JAMU:

Ni | Ni*?|| Sn*? |Sn;

Mg | Mg*|| Cr*|Cr

Snu Mg

SnuCr

Niu Cr

+Ni n Mg

3 yerbipex Meta/uioB — Ag, Cu, Al, Mg BeiGepuTe napy, KoTopas odecrieuut
HauOosbInee 3HaueHue J/[C.

Ag, Cu

Al, Mg

Cu, Al

+ Ag, Mg

Onpepaenure 3HaueHue craiAapTHoi 3/IC raJbBaHUUYECKOr0 3/IeMeHTa, UCIO0/Ib3ys
TOK000pa3ywIIy0 peakijiio, KOTopasi NPOTeKaeT NMpH ero padore:

2AI° + 3Ni*? o 2Al1"3 + 3Ni’.

-1,41 B

191 B

+1,41 B

-1,91 B

KoHIeHTpanOHHBIH 3/IEMEHT COCTOUT U3 /IBYX CEpeOpAHBIX 3JIEKTPO/J0B

c C Ag* = 107! mosb/n y oguoro s;iekTpoaa u C Ag* = 10~ moan/n y apyroro.
Paccunraiite 3/IC 3/1emeHTa.

+0,18 B

1,18 B

-0,18 B

11,8 B

I'abBaHUYECKHH 3/IeMeHT COCTOUT U3 CepedpPsSIHOr0 3/IeKTPO/ia, MOTPY)KEHHOT0
B 1 M pacrBop AgNO3, 1 cTaHAAPTHOIr0 BOAOPO/JHOI0 3/IEKTPOAA.
Paccuuraiite J/]C 31emeHTa.

+0,8 B

8,0B

-0,8B

0,08 B

Omnpepaemure 3/1C ralbBaHUYECKOro 3/IeMeHTa, COCTOALLEro

U3 MarHueBOW U )KeJle3HOM IUIACTHMHOK, NMOrpyXeHHbIX B 1 M pacTBopbI
HUTPATOB 3TUX MeTa/l/IOB .

+1,92 B

0,19 B

-1,92B

19,2 B



Onpegenure 3/IC B ralibBaHMYeCcKOM 3JjieMeHTe , 00pa30BaHHOM IO cxeMe
Sn |[Sn*?] = 0,001 M || [Pb*?] =1M | Pb?

+0,1 B

0,01 B

-0,1 B

1B

Kakoii U3 mNepeurc/jieHHbIX HIDKE META//IOB He MOXeT ObITh MO/Iy4YeH 31eKTPOo/IM30M
PacTBOpPOB €ro Coiu?

+Li

Sn

Ag

Bi

B Kakoii moc/ie0BaTe/IbHOCTH Ha KaToje OyAyT BOCCTAaHAB/IMBATHCA KAaTHOHBI
meraios : Cu™?; Zn*%; Ag*; Cr' u3 ux cMecH B BOJHOM pacTBope ?

Cu*?; Zn*?; Ag*; Cr*3

Zn*?; Ag*; Cr'3; Cu*?

+Ag*; Cu*?; Cr*3; Zn*?

Cr*3; Cu'?; Zn*?; Ag*

Kakoii 00bem xsiopa (V) BBIAEIUTCS NPH 3JIEKTPO/IM3e paciulaBa X/JI0PH/Ja aTIOMHHUS
npu nponyckanuu 96500 Kn snekrpuuecrBa

(ny.)?

11,2

+5,6

22,4

56

Kakoe kosmuectBo 3/ekTpuuecTBa ( Ki) Heo0xoaumMo mpomycTUTh Yepe3 paciijiaB
THAPOKCH/a HATpusi, yT00ObBI Ha aHoOJe BBIAEIWIOCH 5,6 g KucIopoja ( H.y.)?
1000

96,500

+96500

965

Kakasa macca (r) aqioMHMHUA BbIIGTUTCA NPH 3/IEKTPO/IM3e pacilaBa XJI0puja
a/IIOMUHMS, eC/IM uYepe3 1eKTpoauT mnponyckarb 96500 Ki snekrpuuecrBa?
27

3

+9

18

IIpu »3/eKTpo/iu3e BOJAHBIX PAacTBOPOB KaKMX cojied Ha rpaduroBoM aHoje
BbI/Ie/IAeTCH KHC/I0POA?

+NaNOs ; CuSQ4 ; CaCO3

CuCly; CuS; NiBr

CuCl; ; CuS; NaNO3

CuS; NiBr; ; CaCOs3

MeTta/uibl Kakoro psja MOryT ObITh MOJIy4eHBbI 1eKTPO/JIM30M PpacllaBOB MX COJIeH



U HEe MOTYT OBITh MOJIyYeHbI 3/IEKTPOJIM30M PacTBOPOB 3THX COJIeH?
+K; Na; Li

Ba; K; Cd

Cu; K; Cr

Na; Cu; Ba

IIpu 3nekTposu3e BoAbl B TeueHwe 1 yaca ObLIO mosiyyeHo 56 1 Bojgopoaa ( H.Yy.).
Onpegenmure cuiy Toka (A), mpoiuejiiero yepes 3/71eKTpo/iu3ep.

1,34

+134

26,8

268

Ilpn B3aUMOAEMCTBMH KaKHMX KHCIOT C IJMHKOM BbIfIe/ISIETCSI BOAOPOJ:
HNOs3 (k)

HNO3(p)

+HCI

+H2 SO4(p)

Kakue MeTa/l/ibl MPH B3aMMOJIEHCTBHH C COJIAHON M pa30aB/IeHHOM CEPHOM KHC/IOTOM
He BBITeCHSKT H3 HHUX BOJIOPOJA:

+Cu

+Ag

Mg

Ba

Kakue u3 MeTa/l/iIoB BBITECHAKT U3 IIe/i0uei BOJOPOA ?
+Al
Mg
Cu
+7Zn

C KakuM Hu3 BelecTB 0y/leT pearMpoBaTrb MeJb?
NaOH

+AgCl

H.O

HCl

C KakumMu u3 BelecTrB 6yﬂeT B3aI/IMOﬂe1‘/’ICTBOBaTB AIIOMHUHUN
+Na OH

KNO>

+HCl

+H2 SO4(p)

C KakyMMM M3 BeIleCTB HHUKe/lb Oy/eT pearMpoBaTh NPH 00bIYHBIX YC/IOBHAX:
H>O

0))

+H2 SO4(p)

+CuSO4

Kakoii U3 MeTa//I0B NacCMBUPYeTCSl MPHU KOHTAKTe C BO3AyXOM?
Cu



K
Au
+Al

Kakon u3 MeramnoB naccupupyercsa npu KoHrakre ¢ H» SO4( k) Ha xonopge ?
Cu

Au

K

+Al

Ha3oBuTe NPOAYKT BOCCTAaHOB/IEHMSI CE€PHOM KOHLIEHTPMPOBAHHOM KHC/IOTBI TNPH
B3aMMO/ICCTBHH ee C AaKTHMBHBIMH MeTa/ZlaMH

+H>S

SO»

S

HO

Ha3oBuTe nNpPOAYKT BOCCTAHOB/ICHMS CEPHOM KOHIIEHTPUPOBAHHON KHC/IOThI MPH
B3aI/IMOAEI\/’ICTBI/II/l e¢e C MdAJIOAKTUBHBIMHU MeTd/I/laMHU:

H>S

SO

S

+S0O>

Kakoii 13 MeTa/u10B MOJKXeT BBINO/IHATH POJ/Ib AHOAHOTO0 MOKPBITHS AJIS Keje3a?
Cu

Ag

Pb

+Mg

Kakoii TMII KOppo3uM — XUMHYecKasi WIM 3/1eKTPOXMMHYeCKas — peau3yercs

NpU KOHTAaKTe :

1) yuHKa ¢ pa30aB/IeHHOW CEepPHON KMC/IOTOM ; 2) a/IIOMHHUSI C pa30aB/IeHHOH
a30THOM KHC/IOTO# ?

1 — xumMunyueckas ; 2 — Xummuyeckas

+1 — 3;1eKTpoxXuMmnyecKkas; 2 — 3JIeKTpOXUMHUUeCKast

1 — xumHueckas ; 2 — 3/IeKTPOXUMHYeCKast

1 — 3mekTpoXUMHYeCKast; 2 — XUMHUUeCKast

Ykaxure psij MeTa/lJI0B, KOTOpPbIe MOT'YT BBIIIO/IHATH POJIb
NMPOTEKTOPOB MO OTHOLIEHUIO K CBUHI[0BOMY U3/ie/IUI0, KOTOpoe
JKCIIyaTHPYeTCs B 3JIEKTPOJ/IUTE, COAepiKalleM KHCJIOPOJ :
+Mg; Al; Ti

Ag; Au; Pt

Mg; Au; Pt

Al; Ti; Ag

Kakas M3 xeM KOpPpPO3HOHHOI'0 rajilbBaHM4YeCKOro 3j/IeMeHTa 3alMcaHa NpaBUIbLHO?
Kakoii u3 MeTa/oB 0OyjeT paspylliaTbCs B pe3yJbTaTe KOPPO3HH :

1) (5) Ti | H* | Mg (+);

2) () Mg | H* | Ti (+)?

1, paspywaercs Ti




1, paspyuaerca Mg
2, paspyuaetcs Ti
+2, paspyuaercs Mg

Kakasa u3 cxeM KOPPO3HOHHOr0 rajilbBAHHYECKOr0 3/JieMeHTa 3alHCcaHa MPaBH/ILHO?
Kakoii u3 Mera/U1oB He OyjeT pa3pymiaTrbCs B pe3y/bTaTe KOPPO3HUH :

1) (-)Pb | H20; O 2 | Ag(+);
2) (-)Ag |H2 O; O 2 | Pb(+)?
1, Pb

2, Pb

+1, Ag

2, Ag

Meap nmokpbiTa 0/10BOM. Bribepute cxeMy KOPPO3HMOHHOIO ra/lbBaHUYECKOr0
3/IeMeHTd, BO3HMKAKIIEro NMpy HapPyLIeHHWH IeJI0CTHOCTH MOKPBITUSA B YC/IOBUAX

BJIOKHON aTtMocdepsbl :
+(-)Sn | H20; O3 | Cu(+)
(-)Cu| H" | Sn(+)

(-)Sn | H'| Cu(+)

(-)Cu | H20; O2 | Sn(+)

Tabo/mna 5 — Kpurepuu oneHKH ¢()OpMHUPOBAHHOCTH KOMITETEeHIUM

Ko v HaMeHOBaHWe UHAMKATOPa
JIOCTYKEHUS] KOMIIeTeHLIUN
(4acTH KOMITeTEeHLIUM)

KpuTepuu otieHrBaHus CHOPMUPOBAHHOCTH KOMITETeHLIUN
(4acT KOMMeTeHI1H)

COOTBETCTBYET OL|eHKE «3aUTeHO»
50-100% ot MakcumasbHOro damia

N]I-1yk-1 Criocoben
OCYIIECTBJIATD TIOUCK,
KPUTHUECKUH aHa/Iu3 U CUHTE3
WH(OpPMAIMH, IPUMEHSTh
CUCTeMHBIN TIOJX0 /IS
pelleHHs TTIOCTaB/IeHHbBIX 3a/1ay.

CTyzleHT TOKa3biBaeT 3HaHWE BCero 00bEMa TPOrpaMMHOIO
MaTepuarna; MOHUMaHUe CYLLIHOCTH OKUCJIUTeTbHO-
BOCCTaHOBUTE/IbHBIX TIPOLIeCCOB, 3/1eKTPOXUMHUYECKUX
MIPOIIECCOB, JIe)Kall[UX B OCHOBe pAabOThI Tra/jbBaHUYECKUX
3/1EMEHTOB, 3/IeKTPOIMTUYECKUX U KOPPO3WOHHBIX MPOLIECCOB.
[TocnemoBarenbHO W3/1araeT yueOHbIM MaTepua, IMPaBUILHO
NpUMeHsieT HayuyHyl0 TepMHUHOJIOTUIO, [eflaeT COOCTBEHHbIE
BBIBO/IbI. CaMocTosiTelbHO U paljMOHaAbHO MCMOJIb3yeT
Har/isiHble 1MOCOOMs, CIIPABOYHBbIE MaTepuasbl, yueOHUK,
JIOTIO/THUTETbHYIO JINTepPaTypy, NMepBOUCTOUHMKU. [IpuMeHsieT
CUCTeMY YCJIOBHBIX 00O3HaueHW{ TIpU BeJeHUM 3arlvcei.
CriocobeH peliath CTaHAAPTHBIE 33/]aUH.




2 OOEHNUBAHMWE IITMCBbMEHHbBIX PABOT CTYAEHTOB

2.1. OueHUBaHUe MUCbMEHHBIX PadOT CTYAHTOB,
He perjiaMeHTHPYeMbIX YUeOHbIM IIaHOM

KontposbHasi pabora Nel. «OcHOBHbIE MOHATUS XUMHUH. CTEXHOMETPHS.»

Mopaynb 1. «OCHOBHBIEe IOHATHSA M 3aKOHbI XUMHH»,

9.

10.

Tembl: «OCHOBHbIE OHSATHSA XUMHHN», «CTEXI/IOMETI)I/I‘—IECKI/IC 3dKOHBbI XUMHHN».

UTo Takoe XMMHUUYECKUM 3/IEMEeHT?

CKOJIBKO BCero XMMUUYeCKHX 3/IeMeHTOB U3BECTHO B HACTOsLLiee BpeMsi?
CKOJIBKO XMMHUUYEeCKUX 3/IeMeHTOB CYLL|eCTBYeT B IIpupoje?

Kakue 37emMeHTBI 110/1y4eHbl UCKYCCTBEHHBIM ITyTeM?
Yrto Takoe aTom?

Mo>KHO /T YTBep>K/jaTh, UTO YMCJIO PUPOAHBIX pa3HOBUJHOCTEH aTOMOB
TIpeBbIlIaeT YMC/I0 XUMUUeCKUX 3/1eMeHTOB? Eciv HeT, To royemy?
Ecnu ga, To 3a cuet uero?

EcTb /T B TIpHPO/ie aTOMBI, He SIBJISTFOIIMECS] aTOMaMH KaKOTr0-TM00 XUMHUYeCKOro
371eMeHTa?
YTo Takoe MoJieKyJa?

[Touemy 13 aTOMOB 00Pa3yrOTCS MOJIEKYJIbI?

Kakoe cocrosiHve 6osiee SHepreTHUYeCKH BBITOJHO: aTOMHOE W/ MOJIEKYJISipHOe?
BepHbl /i1 HeBepHBI C/ley0inMe BbIpakeHusa? OTBeT nosicHUTe.
OpHa mMoJieky/ia BO3/yxa;

OpuvH aToM BO34yXa;

OfvH MOJIb BO34yXa;

OpHa MosieKy/a pacTBopa CepHOU KUCJIOTHI;

OpuvH aTtoMm mMeny;

OpHa MoJiekyJia »xesiesa;

OpuH aToM X/10py/ia HaTpUs.

Yrto Takoe npocroe Beujectso? IlpuBeguTe npuMepsl.

MO>KHO /11 CUUTAaTh, YTO IPOCTHIX BELECTB B IIPUPOJE CTOJILKO Ke, CKOJIbKO
XUMUYeCKUxX 371eMeHTOB? [louemy?

YTo Takoe C/10)KHOe BelecTBo?

[IpuBeriTe IpUMeEpHI CII0KHBIX BelLleCTB, He CYILLeCTBYIOLIUX B IPHUPOJe,
a TIO/TyUYeHHbIX UCKYCCTBEHHBIM ITyTEM U WCI0JIb3YEMBbIX Ye/IOBEKOM

B MOBCEJHEBHOM >KU3HU.

UTo Takoe 0OTHOCHTe/IbHAasA aTOMHasA Macca?

ATOMHas efuHHMLIA MACChI?

[IprBeauTe TIpUMeEpHI BelleCTB, MaCChl KOTOPBIX paBHbI: 1 a.e.m.; 2 a.e.M.
CKO/IbKO BeCUT OJIUH aTOM: KeJie3a; 30JI0Ta; MeJu?

UTo Takoe 0THOCHTe/IbHAsA MOJIEKYy/IsipHasA Macca?

B Kakux eguHMIIaX OHA U3MepseTca?

Uemy paBHa OTHOCUTeJIbHAs MOJIEKY/IsIpHasi Macca BOZbI?

CKO/IbKO BeCUT O/1Ha MOJIeKYyJia BOZbI?

YTo Takoe K0/IMUeCTBO BeljecTBa?

Yro Takoe Mo/ispHas Macca? B uyem oHa u3mepsierca?

Uem MosisipHasi Macca OT/IM4YaeTcss OT MOJIEKYJISIPHOM?

Uemy paBHa Macca OZJHOI'O MOJIsl BOZbI?

Uemy paBHa Macca OZJHOI'O MOJIsI CBUHLIA?

Cy111eCTBYIOT /I TaKHe BeIecTBa, 1 MOJIb KOTOPBIX Bbl HE CMOT/IA ObI TTOJHSTH?



11. Yrto Takoe mocrossHHasAs ABorajpo?
I'ae copepxutcs 6osbiie MoJIeKy/I — B 1 MoJie BOJopo/ia Uin
B 1 Mosie kucsopoga? OTBeT NOsICHUTe.
I'ne copgepxutca 60/bIe aTOMOB — B 1 TpaMMe BOZIOPOZA WU
B 1 rpamme cepebpa? OTBeT MOSICHHUTE.
CKO0JIBKO CTPYKTYPHBIX UaCTHL COAEP)XUTCA B C/IeYIIHMX Maccax BelecTB :
a) 180t Boger; 6) 1 kr 30m0Ta; B) 500 T KpemMHUs?

12. Yto TsmKesee ( ¥ mouemy )?
1 nuTp a3orta Wiy 1 UTp Kucaopozga?
1 mosib Bo3ayxa ( M = 29 r/mMmonb ) unu 1 Mok BOABI?
1 nutp Bogwl ( p =1 /M ) wn 1 Kr xKene3a?
13. Yto Takoe crexuomerpusa?
[TepeunciviTe OCHOBHBIE CTeXMOMETPUUECKHEe 3aKOHBI.
14. CopmynupyiiTe 3aK0H MOCTOAHCTBA COCTaBa M NIpUBeUTe IIpUMep
NpOosiB/IEHNUs 3TOr0 3aKOHa B IIpUpo/e.
15. CdopmynnpyiiTe 3aKOH COXpaHeHUs MacChl, NPUBeUTe pUMep,
MOATBEP KAAI0IM AeliCTBHE ITOr0 3aKOHa.
BbIBalOT /11 TaKWe peakijiM, B KOTOPbIX Macca Moy4eHHbIX MPOJyKTOB
OyzeT MeHblile MacChl UCXOJHBIX BEI[eCTB?
16. CopmynupyiiTe 3aKOH KpaTHbIX OTHOLLIEHHH, MPUBeJUTe IIpUMep,
AOKa3bIBAIOIIUH CIpaBe/|/IMBOCTH 3TOr0 3aK0Ha.
Kak BbI fyMaeTe, mouemy B IIPUPO/ie Peasu3yeTcs 3aKOH MPOCThIX,
a He CJI0)KHBIX KPaTHbIX OTHOLIEHUU?
17. 3akoH 00beMHBIX OTHOIeHUH. TIpuBeauTe mpuMep.
Kak BbI cuntaete, OyJeT i 3TOT 3aKOH CIIPABEJTUB TOJIBKO /ISl Ta30B
WU er0 MOXKHO MIPMMEHUTh TakKe K )KUJKUM U TBepZAbIM BelllecTBaM?
18. 3akoH ABOrajpo u ero cjieacTBHe.
Kak paccuntaTh 00b€M rasa B yCJIOBHUSIX, OTIMYHBIX OT HOPMAJTbHBIX?
Kakue ycioBusi CUMTalOTC HOpMaabHBIMU: O0/151 24308; 0/151 HCUOKUX U MeepoblX
gewjecms; 04151 uesnoeeka?
19. Yto 3aHuMaet Oobimii 00bemM npu H.y. — 100 aTtomoB resms uam 100
Mosiekys1 kuciopoga? Ilouemy?
20. Yto 3aHMMaeT MeHbIIMI 00beM npu H.y. — 200 MoJIeKy/1 Boiopo/ia
nm 200 monekyn Bogpl? Ilouemy?
21. Kakoe onpejeieHre Haubo/iee TOUHO COOTBETCTBYET TEPMHUHY
«3KBHBA/IGHTHBIN»: 0OUHAKOBbIll, pa8Hblll, pABHOYEHHbIl, NOXoxHcull,
npubAUM}CEeHHO pagHblil?
[TpuBerTe TIpUMepHI ( U3 XKU3HU ) SKBUBAJIEHTHBIX TIOHSITHH, Belllei, sIBJIeHUM.
22. CopmyMpyHTe 3aK0H SKBHBa/1eHTOB. [losicHuTe ero Ha mpumepe
KaKOW-/TH00 XUMHYeCKO# peaKI[uu.
23. UTo TaKoe 3KBUBA/IEHT MPOCTOro BelecTrBa?
UeMy paBHBI 3KBUBAJIEHTBI: HAMpuUs, KUC10podd, MA2Hus, azoma?
24. YTo Takoe 3)KBHBAJIEHT C/I0XKHOI'0 BelljecTBa?
Yemy paBHbl 3kBUBaneHTbl: Mg(OH)2; N2Os; AlCI3; H2SO4?
25. Uro Takoe 3KBHBa/IeHTHasA Macca?
UeMy paBHbI 3KBUBasieHTHbIe Macchl: Mg(OH)z2; N2Os; AlCIz; H2SO4?
26. Uto Takoe JKBUBA/ICHTHBIA 00beM?
YeMy paBHbI SKBUBa/IEHTHbIE 00BEMBI CJIEIVIOIIMX Ta30B: hmopa, Kucaopooa,
g8o0opoda, azoma?



KonrposibHasi pa6ora Ne2. «CTpoeHue aToma»

Mopaynb 1. «OCHOBHBIe IOHATHSA M 3aKOHbI XUMHH»,

TeMa: «CTpoeHue aToMa».

KakoBbI 0b1/IH B3IJISI/ABI ipeBHerpeyeckux (puiocooB Ha CTpoeHHe MaTepuu ?

Kak ebl dymaeme, nouemy npasuibHoe npeonosnoxceHue femokpuma o mom, umo mamepusi
Cocmoum u3 Menbuaiiwux Yacmuy — amomMo8 — He NoJayyund NpusHaius, d 8 KOpHe
HeeepHasi meopusi Apucmomessi 20cno0cmeosanda 8 Hayke yenblx 2 mbicayu jaem?

B uem cocToMT BKJ/IAJ, aHI/IMMCKOro ydyeHoro /[xoHa [la/bTOHA B HCTOPUIO OTKPBITHUSA

CTpoeHus aroma?
B kakux euje obaacmsax Hayku paboman /laabmoH u Kakue coenan Ompbimusi?
KT0 13 yueHbIX OTKPBLI 3/1eKTPOH ? Uemy paBHa Macca 3/IeKTPOHA M ero 3apsij?

Kem 0b1/1a mpe/|j10’keHa nmepBasi MoO/ie/Ib CTPOEHHs aTOMa M YTO OHa co000M mpe/cTaBsia’?

OnbiTel JpHcTa Pe3epdop/a no paccessHUI0 o-4acTHI] Ha 30/10TOH (obre.
Kakmue BBIBO/IbI ObUIH C/ie/IaHBI HA OCHOBAHHH TO/TYYeHHBIX JAHHBIX?
Moodeab amoma Pezepcopda u ee ocHO8HOU HeAOCMAamox.
UTo o3HauaeT C/10BO «KBaHT»? OCHOBBI KBaHTOBOM MexaHuKu Makca Il1aHka.
Kakoeo 3HaueHue nocmosiHHoll TlnaHka 015 uzyueHusi 3aKkoHoMepHocmell
npupoobl MuKpomupa?
Kakoii Bk/1aj BHec JaTckuil yueHblii Hunbc bop B pa3BuTHe KBAaHTOBOM
mexaHuku? Ilocrynarsl Bopa.
onyuuna au modenb amoma Bopa skcnepumeHmanbHoe noomeepicoeHue ?
I'unote3a JIyu e Bpouns o Ayanusme MUKpPOYacTHI].
MooicHO Au paccuumamsb 31eKmpoMazHUMHble 80/HbI C1e0yoUWUX 006eKmos:
€8epX38yK0OB020 cAMO/emd;
asmomobus , Hecyuje2ocsi Ha npeoe/nbHOU CKOpoCmu;
nynu, eébliemarowjell U3 pyscbs;
pakembl, niemsiujeli 8 Kocmoc?  OTBeT TMOSICHUTE.
CdopmynupyiiTe IpUHIUN HeomnpeaeaeHHocTH IelizeHdepra.
Cyujecmeyem MHeHUe, Umo 3Mom NPUHYUN peaausyemcsi NOmMomy, 4mo
cospemeHHble U3MepumesbHble NpUbOPbI CAUWKOM HeCO8epUIeHHbI.
Takum obpazom, onpedensisi, Hanpumep, UMNYAbC 31eKMpPOHd, uccaedosamesnb
8o30elicmgyem Ha 3/1eKMpPOH NocpedCmeoM npubopa, 4mo npueooum K
Henpeockasyemomy U3MeHeHUuto e2o0 koopouHam. Caedyem au u3 3mozo, umo ecau
8 bydywem npubopbl cmaHym 6o/1ee cogepuleHHbIMU, MO NPUHYUN
HeonpeoeseHHOCMU nomepsiem HaQyYHyt0 3HAYUMOCMb ?

10. Uro npeacraBasiet co0oii ypaBHeHue IIIpéauHrepa u JIerko Jid ero pemmurh?

Umo makoe 80/1H08As (pyHKYUS1 U 8 UeM ee ¢pu3uuecKull cCmMbica?
Umo makoe amomHas opbumans?
Hmeem au 3nekmpoH 8 amome onpedeneHHy0 mpaeKmopuro 08UXMCeHUs ?

11. Yto Takoe KBAHTOBbIE UHC/IA U JAJIA yero oHu HY)KHLI?

Kpamxko oxapakmepu3ytiime kaxc0oe KeaHMOogoe Yuc/o: 21agHoe, opbumanbHoe,
Mda2HUMHOe, CNUHOBOe.

12. /IBa 3/IeKTPOHA HMEKT C/IeAyIolie HA00PbI KBAHTOBBIX YHCET:

1-i — n=3,I=1, m=1,s=1/2;

2-1 - n=3, 11, m=1,s=-1/2.

Ymo MOdHCHO cKazamb O HUX HA OCHOBAHUU 3Motl UHpopmayuu?

B amomax Kakux 3/1emMeHmo8 Mo2ym Haxoo0umbcsi OaHHble 3/1eKMPOHbI ?
B kakux amomax oHu He mo2ym Haxooumbcs? Tlouemy?

13. CnnHOBOEe KBAaHTOBOE YK (/IO YC/IOBHO 0003HauaeT COOCTBEHHBIH MOMEHT

BpalLeHUsl 3/IEKTPOHA. [leliCTBUTE/ILHO JIM 3/IEKTPOH BPAalllaeTcsi BOKPYT CBoel ocu?



14. CdopmyupyiiTe 1 00BSICHUTE HA KOHKPETHBIX IPUMepPax: NpuHyun HauMeHbwel
SHepeuu; npasuio Kneukosckozo; npuHyun Ilayau; npasuao XyHoa.
15. /IBa 3/1eKTPOHA MMEIOT C/IeAYIIIUH HA00p KBAaHTOBBIX YHCeJI:
n=2, I=0, m=0, s=1/2. MoryT /i1 OHA HaXOAUTBHCA: a) 8 0OHOM U MOM JHce amome;
0) 8 pasHbix amomax; B) 6He amoma?
16. Uto Takoe noTeHIjHa/l HOHM3ALMHU U KaK OH XapaKTepu3yeT CBOICTBa
XUMHYECKOro 3jiemeHTa?
Kak usmensitomcs nomeHyuabl UoHU3ayuu 8 nepuodax u epynnax mabauybl Menoeneega?
17. YTo TaKoe CpO/CTBO K 3/IeKTPOHY H KaK OHO XapaKTepu3yeT OKMC/IMTe/IbHO-
BOCCTAaHOBHUTE/IbHYIO CIIOCOOHOCTH aTomMa?
Kak usmensiemcst cpoocmeo K 3/1eKmpoHy 8 nepuodax u epynnax mabauybl MeHdeneega?
18. Uto TaKoe 3/71eKTPOOTPULIATEe/IbHOCTD ?
Kakoli xumuueckutl 31emMeHm umeem camoe 00/1bwioe 3HaueHue 374eKmpoompuyameabHocCmu u
Kakue e20 ceolicmea o0yc/108/1eHbl SMUM Kauecmeom ?
Pacnonoscume caedyrowjue xumuueckue 3nemeHmnl — F, Li, Ar, Cl, N, Zn —
8 nopsioKe ygeuueHusl 31eKmpoompuyameabHOCmu.
19. 3 yero cocTosAT aToMHbIe sApa?
Umo makoe npomoHbl U HeliIMpOHbI ?
ITouemy yueHble 00120 He MO2U SKCNEpUMEHMAAbHO 00KA3amb CyUWecmeo8aHue
HelimpoHa?
20. Yto Takoe MaccoBoe UM CJI0 aToma?
Tokasxcume Ha KOHKpeMHOM npumepe KAk paccuumamb Yuc/a0 NPONOHO8,
HelimpOHO8 U 3/1eKMPOHO8 8 amome.
Ilouemy npu pacueme maccogo20 HUCAa aMoma He yuumbl8aemcst CyMMApHAst
macca 31eKmpoHo8, HeCMOMpSs HA Mo, Umo 0ObIYHO UX 8 amoMe 00CMAMOUHO MHO20.
21. Yto Takoe AedeKT MaCChI?
Sensemcs au depekm mMacchl cayuaem HapyuwleHusl 3aKoHa
COXPAHeHUs1 Macchbl?
22.YTo Takoe 3Heprus CBA3MU sajpa?
Beauka nu 3Hepausi, Komopas ebldeasiemcsi npu 06pa3oeaHuu AmoMHbIX s0ep ?
MooicHo au ucnoab3oeamsb ee 051 pewleHuUsi S3Hepeemuueckux npobaem ueaogeuecmea?
23. SIBASIIOTCS /A IPOTOHBI, HEMTPOHBI U Y/IEKTPOHBI He/le/IMMBIMH YaCTULIAMHU
(T.e. MelbUANIIIUMHU YACTHL[AMM BellecTna)?
Ecmb au npeden deneHuro eewjecmea? Ecau da, mo kakoea e2o menbuatiwas yacmuya?
24. Yo Takoe u3otonni? M300apei? IlpuBeguTe npuMepbl M30TONMOB M H300apoB
aTOMOB yrJ/iepoja, KpeMHHs, Me/iH, JKejie3a.
MooicHo au ckazamb, Umo y Kaxcdo20 31emeHma nepuoouyeckoli cucmembl eCimb
u3omonnbl U u306apbi?
TMouemy xumuueckux 31emMeHmMo8 He Modxcem Obimb 6ECKOHeUHO MHO20 ?
25. UTo Takoe pajM0aKTUBHOCTH?
EcmecmeeHnHas paduoakmugHoOCMb;
HckyccmeeHHass paouoakmugHOCMb;
IocmosHHasa paduoakmueHo20 pacnaod;
Ilepuod nonypacnaoa.
26. OcHOBHbBIE BU/IbI Pa/iIN0AKTUBHOI0 pacnaja:
a-pacnad;
f - pacnao;
P - pacnao;
3/1eKMPOHHBIU 3axXeam.
OO6bsiCHMTe KaXK/bIHA BUJ, pacrajia Ha nmpumepax musororos %4Cu, 28Si, “°Ar,
I'de 8 Hacmosiwee 8pems npumeHsiemcs signeHue paouoakmugHocmu? Kakum
YUEHbIM NPUHAO/exHcum 3ac/ay2da OMKpbIMuUsi 3mo20 6/1eHUs1 ?



KonrposibHass pa6ora Ne3. «XuMHUeCKas CBA3b M CTPOEHHE MOJIEKYJI»

Mopaynb 1. «OCHOBHBIe IOHATHSA M 3aKOHbI XUMHH»,
TeMa: «XMMHUUYeCKas CBA3b U CTPOEHHEe MOJIeKYJI».

Hanvl cnedyrowgue sewgecmea:

1) CHs4, NHs, CaFz, SiHs4, PH3, H2S, AlFs3, H20, NaCl , K20, MgO.

2) Li,Na,Ca,Hg,W,HF,HCI,HBr,HI,O2,Cl2, I2, N2, Kr, CO, He.

3) SiC, Si, SiO2, rpagur, asima3, aueToH, pocdop, cepa, caxap, e, STHIOBBIH CUPT.

U3 6cezo muodcecmea gviuienepeuucieHHbIX 6eUieCme 6blopamo:

1) BerecTBa ¢ KOBAJICHTHBIMH MOJIIPHBIME CBSI3SIMH;

2) BerecTBa ¢ KOBAJICHTHBIMH HETOJIIPHBIMHU CBSI3SIMU;

3) BerectBa ¢ HOHHBIMH CBSI3SIMU;

4) BerecTBa, criocoOHbIC 00Pa30BBIBATH BOIOPOIHBIC CBSI3H;

5) Tassr

6) XXunkoctw;

7) Teepusie BeliecTBa,

8) BermiecTBa ¢ MOJIEKYJIAPHON KPUCTAUTMYCCKON PEIICTKO;

9) BeriecTBa ¢ aTOMHOM KPUCTAUIMIECKOMN PEIIECTKOIM;

10) BermecTBa ¢ HOHHOW KPUCTAITMUECKON PEIICTKOM;

11) BemecTBa ¢ METANIMYECKON KPUCTAIIMUECKOM PEIIETKOM;

12) JlerkoruiaBkue BELICCTBA,

13) TyrormiaBKue BEIIECTBA;

14) Paznenute MOJICKYJIbI BEHIECTB 1-T0 psijia Ha MOJSIPHBIC U HETIOJSIPHBIE.

15) Bo 2-M psily OmpeaeuTe BEIecTBO ¢ Hanboiee MPOYHON XUMHUYCCKOH
CBSI3bIO U BEIIECTBO C HAMMEHEE MPOYHON XMMHUYECKOU CBA3BIO.

16) Pasnenute BemiecTBa 3-ro psaa Ha KPUCTALINIECKHUE,
HEKpPUCTAJTINYECKHE U aMOp(HBIE.

Omeembvme na ciedyroujue 60npocylL:

17) Yo Takoe aHM30TPOIHsI KpUCTasia?

18) Yro takoe uzorponus?

19) Kakoe cocrosiHue 0oJiee YCTOHYNBO — KpHCTaIHueckoe win amopduoe? [Touemy?

20) MoryT 1 ra3sl IMETh KPUCTAUINYECKYIO PEIIETKY?

21) HazoBute camblii XUMUYECKH aKTUBHBIN JIEMEHT MIEPHOINICCKON CHCTEMBI.

22) Tenwii sBISIETCS €ANHCTBEHHBIM XUMHUUECKHM 3JICMEHTOM, JJIs1 KOTOPOTO HE
MIOJIy4E€HO HU OJIHOTO COEUHEHUS (ISl IPYTUX MHEPTHBIX T'a30B MOJIYYEHbI
okcuasl U propuasl). Kak Bbl tymaete, nouemy?

Tunossblie 3aauu Aaa U/13 no Tremam: «OCHOBHbIE IOHATHS XUMHI»,
«CTexuoMeTrpuyecKye 3aKOHbI XUMHI».

1. Tlpu B3aumopeicTBuM 3,24 T TpexBa/leHTHOTO MeTajljla C KUCIOTOW BbiAenunocs 4,02 1
BOZ0poAa (H.y.). Beruncimnte MosisipHbIe MacChl 5KBUBa/IeHTOB MeTaJjljla, ero OKCUa U aTOMHYKO MacCy
MeTasa.

2. IIpu BoccraHoBneHun Bogopozaom 10,17 r okcuia ABYXBaJIeHTHOTO MeTasia 0O0pa30Banoch
2,25 T BOAbI, MOJIsIpHasi Macca 3KBHUBajseHTa Kotopoul 9,00 r/mosib. Bbluncivte MOJSIpHbIE MacChl
5KBUBA/IEHTOB MeTaJl/la, ero T’uAPOKCHU/Ia U aTOMHYIO MacCy MeTasa.

3. Ha oxwuranuve 2,99 r AByXBa/JleHTHOrO MeTajia ToTpeboBanock 1,33 11 Kuciopoza (H.Y.).
Bbruncnte MossipHble MacChbl 5KBUBAJIeHTOB MeTaslla, ero okcruja. Kakou 3to metamn?

4. TIpu BoccTaHoBieHUH 6,50 T OKCH/a TpexBasleHTHOTO MeTasia obpa3oBanock 4,45 r MeTtasia.
Bbruncinte MossipHble MacChbl 5SKBUBAJIeHTOB MeTaslla, ero okcruja. Kakou 3to metamn?



5. Cynboug mbibska cofepxut 39,0% cepsl, MosisipHas Macca 3KBHBasieHTa KOTopoi 16,0
r/MO/b. BbIUMC/IMTE MOMSIPHYIO MacCy S5KBMBajieHTa M BaJleHTHOCTb, MBILIbSIKA, COCTaBbTe (HOPMYITy
3TOrO BellecTsa.

6. Ilpu peakiuu mexay 0,366 r© AByxBa/leHTHOTO MeTas/la U KHUCAOTOW Bbigenunoch 336 M
BoZiopoZa (H.y.). Beruncivre MossipHble MacChl SKBUBAJeHTOB MeTasla, ero OKCHJA W OIpejeuTe
KaKOW 3TO MeTasll.

7. BomoposHoe coeiHeHVe TpeXBaJIeHTHOrO jieMeHTa cozepxuT 8,9% Bomopoga. Beruuciure
MOJISIpHbIE MacChl 5KBUBA/IEHTOB 3/IEMEHTa, JAaHHOTO THpU/ia MU aTOMHYIO0 MacCy 3/eMeHTa.

8. [ns pactBopenus 16,86 r meramia morpeboBasock 14,7 T cepHOW KUC/IOTHI. Bbruuciute
MOJISIpHbIE MacChl 5KBUBA/IEHTOB MeTasljla M ero OKCH/a.

9. [ByxBanmenTHbld MeTa/u1 Maccod 0,601 r B3aumogenctByeT € cepod maccou 0,480 r.
BbruriciuTe MosipHbIe MacChl 5KBUBaJIeHTOB MeTaslla, Cy/ib(du/ja MeTasaaa U aTOMHYI0 Maccy MeTasa.

10. B okcuge TpexBaleHTHOro Mertaiia Maccod 5,10 r copepxutcsa 2,40 T KUCIopoja.
BbrurcinTe MosisipHbIe MacChl 5KBUBaJIEHTOB MeTaJlla, ero OKCH/a ¥ aTOMHYI0 MacCy MeTasa.

11. TIpu okucnenmn 2,81 r [AByXBa/eHTHOrO MeTa/ia obpa3oBanock 3,21 T ero OKCHAA.
Bbruriciute MosisipHyr0 Maccy Meta/uia. Kakoli 5To meramn? KakoBa MosisipHasi Macca meTasiia U
MOJISIpHasi Macca 5KBUBaJIeHTa MeTasuia’?

Tunosble 3afanus A /13 no remam «CTpoeHue aTroMa»,
«XHMHYecKas CBA3b M CTPOEHHE MOJIEKYJI».

1. HanuiuuTe 371eKTpoHHBIe ()OPMY/IbI aTOMOB 3/71EMEHTOB C MOPSJKOBBIMU HOMepamu 16 u 29,
YUUTBIBAsi, YTO y IOC/IeJHEr0 Ha 4YeTBepTOM 3SHepreTM4eCKOM YypOBHe OAMH 3/1eKTpoH. K kKakomy
3/IEKTPOHHOMY CeMeNCTBY OTHOCHUTCSI KaK/bIM U3 3TUX 3JIEMEHTOB?

2. Hanmumre 3/1eKTpoHHbIE (DOPMY/BI U YKa)KUTe UKo cBOOOAHBIX d-opbuTaseii st aTOMOB
CKaH/Us U LIUPKOHUS.

3. Hanummre 571eKTpoHHBIe (hOPMYJ/Ibl aTOMOB ¥ MOHOB aTFOMUHUS U KaJIbLMSL.

4. HanuiuTe 3/1eKTPOHHBIE (JOPMYJIbI aTOMOB 3/IEMEHTOB C MOPSIAKOBBIMU HOMepamu 35 U 42,
YUUTBIBAs, UTO y MMOC/Ie/JHEr0 Ha [ITOM SHepreTUYeCKOM YPOBHe OZIMH JIeKTPOH.

5. Hanure 3/1eKTpoHHBIE (DOPMY/bl aTOMOB MapraHija U ceseHa. K KakoMy 371eKTPOHHOMY
CeMeUCTBY OTHOCUTCS KaK/IbI U3 3TUX 3/IEMEHTOB?

6. Harmuumure 3/1eKTpoHHBIE (OPMYIIBI U yKa)KUTe UKC/I0 CBOOOAHBIX d-opOuTaseii sl aTOMOB
TUTaHa ¥ HIOOHsI.

7. Hanuivre 3/1eKTpOHHBbIE (JOpPMY/bl aTOMOB KpeMHUSl U JKeje3a. Pacrnipefenvre BajieHTHbIe
3/IEKTPOHBI TI0 OPOHUTASM /71T ITUX aTOMOB B HEBO30y)K/IeHHOM COCTOSIHUM.

8. YkKaxuTe Bce 3HaueHWs TJIaBHOTO, OpPOMTAJbHOIO W MarHWTHOTO KBAHTOBBIX UHWCeN [Jisi
3/IEKTPOHOB aTOMOB OepU/ITHSI ¥ KMCI0PO/ia.

9. YkaxuTe BCce 3HaueHHUs TJIaBHOTO U OpPOUTAZbHOTO KBAHTOBBIX UHWCEN JJ/Is1 BHELIHUX
3/IEKTPOHOB B aTOMax 3JIeMEHTOB C ITOPSAKOBbIMU HOMepaMu 27 v 32.

10. Hanuuuvre 371€KTpOHHBIEe ()OPMyJibl aTOMOB MarHusi M xjopa. Pacrnpefenvre Ba/leHTHbIe
3JIEKTPOHBI TI0 OPOUTAISIM aTOMOB XJ/I0pa B BBICILIEM SHEPreTUUeCKOM COCTOSTHUM.

11. Hanummre 371eKTpOHHbIE (DOPMYJ/IbI U YKaKUTE UKC/IO BaJIEHTHBIX 3/IEKTPOHOB /i1 aTOMOB
HUKesisi © Opoma.

Tunosle 3apauu g1 V1/13 o remam
«XHuMHYecKasa TepMoJuHaMHKa», « KHHeTHKa U paBHOBecue XMMHUYECKHUX peaKiuii».

1. KoHcraHTa ckopoctu peakiuu A + 2B « 3C pasna 0,8. HauanbHble KOHLIEHTpALUU BelecTB
A u B paBnbl cootBeTcTBeHHO 2,0 M 1 3,0 M. Belunciivte CKOPOCTh peakijuy B Haya/lbHbIiI MOMEHT U
KOr/Jja KOHL|eHTpaLus BewectBa B crana pasHoi 0,6 M.

2. KoHcranTta ckopoctd peakuuu 2 A + B « 2C paBHa 0,6. HavanbHble KOHLIEHTpaLUH
BewjecTB A u B paBHbI cootBeTcTBeHHO 0,4 M 1 0,5 M. Bblunciure CKOPOCTh peakliuv B Hava/IbHbIN
MOMEHT U B MOMEHT, KOTr/la KOHLIeHTpaLs BelljectBa A ymeHbLuuTcs Ha 0,2 M.



3. Uepes3 10 MuHyT 1ocsie Havana peakiyu 3 A + B - 2 C koHueHTpayuu Belects A, B u C
coctaBuwii cootBerctBeHHo 0,3 M, 0,1 M u 0,04 M. KonHcraHTta cKOpocTH peakyuu paBHa 0,5.
Bbluncnte CKOpOCTh peakliy B HauabHbIM MOMEHT U yepe3 10 MUHYT MOc/ie Hayasia peakLivu.

4. KoHCTaHTa CKOPOCTU peakliy pa3/ioyKeHust okcuza a3ota (I) Ha a30T ¥ KUC/I0po, paBHa 5 X
10 # . WicxomHass KOHLeHTpaLus okcuza asota (I) paBHa 4,0 M. BhiumMc/ivTe HayalbHYIO CKOPOCTh
peakiiiM U ee CKOPOCTh, Korjja pa3noxxurcs 40% okcuga aszota (I).

5. B romorenHoi cucreme A + 2 B « C paBHOBecHble KOHLIeHTpaluy BeljecTB A, B 1 C paBHBI
cootBerctBeHHo 0,05 M, 0,10 M u 0,20 M. BblunMc/iMTe KOHCTaHTy pPaBHOBECHUS M HCXOJHbIE
KOHL|eHTpaLuy BeljectB A u B.

6. KoHcraHTa paBHOBecuss IpuM CHHTE3e aMMHaka M3 asoTa U Bogopoza, pasHa O,1.
PaBHOBecHbIe KOHLIEHTpaLjuM BOJOpPOJAa U aMMMaka paBHbl coorBeTcTBeHHO 0,6 M u 0,2 M.
Bblunc/ire HauabHYHO ¥ PaBHOBECHYHO KOHLIEHTpAaLUU a30Ta.

7. Konuentpaiuu okcuza cepbl (IV) u Kucioposa o peakiiu ObI/TM COOTBETCTBEHHO PaBHbI
0,03 M u 0,015 M. Ilpu paBHOBecuMu KOHIeHTpauusi okcuga cepbl (IV) crana paBHoit 0,01 M.
Bbluncute paBHOBeCHbIe KOHL|EHTPALMM KUC/IOpOAa, okcuza cepbl (VI) U KOHCTaHTy paBHOBECHS:
SO2 +O2 « SO3

8. PaBHOBecue mporecca pasyioxeHusi okcuzaa aszota (IV) Ha okcup asota (II) u kucnopop
YCTaHOBU/IOCh TIPU KOHLIeHTpalusix okcuga asora (IV), okcupa asora (II) u kuciopoza, paBHbIX
coorBerctBeHHo 0,08 M, 0,02 M u 0,01 M. BblUMC/IMTE KOHCTAHTY pPaBHOBECUSI U Haya/bHble
KOHLIEHTpaL[M¥ UCXOJHbIX BellleCTB.

9. KoHcraHTa paBHOBecusi roMoreHHou cucrembl AB —~ A + B paBHa 0,06. PaBHOBecHas
KOHL|eHTpaLus BeljectBa A paBHa 0,03 M. HaiiTu HauanbHYIO0 KOHLIeHTpaLuio BemjectBa AB. Kakas
Jl0JIsI 3TOTO Bell[eCTBa Pa3/ioKWiacb K MOMEHTY yCTaHOBJIEHUs] PABHOBECHS?

10. PaBHOBecue B cucteme A + B « 2 AB ycTraHOBU/IOCH NPU KOHLIEHTpaLUsIX BellecTB A, B u
AB, paBHbix cootBercTBeHHO, 0,04 M, 0,02 M u 0,06 M. BplunciuTe KOHCTaHTy paBHOBeCHUS U
Hayva/ibHble KOHLIEHTPaLM UCXOJHBIX BeIeCTB.

11. B romorenHoi cucteme A + B « 2C paBHOBecHble KOHLeHTpaluu BeljectB A, B u C
paBHbI cooTBeTcTBeHHO 0,12 M, 0,12 M u 0,06 M. BbruncinTe KOHCTaHTY paBHOBECHSI M HayajlbHbIe
KOHL|eHTpaL1u BelecTs A u B.

Tabmumiia 6 — PopmupyeMbie KOMIETEHL[UH (WU UX YaCTH)

Koj 1 HauMeHOBaHMe UHWKaTOpa OrneHOYHbIE
Kog v HavMeHOBaHUe KOMITeTEeHL[UU JIOCTH)KEHUS] KOMIeTeHLWH (4acTu MaTepuarbl U
KOMIIETEeHI1H) Cpe/iCTBa
ITpoBepka
YK-1. Cioco6eH oCy11ecTBIATh U-1yk-1 CriocobeH oCyiecTBsTh coziep>KaHus
KPUTHUUYECKUI aHaJT|3 TTPO0/IEMHBIX MOWCK, KpUTUUECKHUW aHa/IU3 U KOHTPOJIbHOU
CUTYyaLUii Ha OCHOBE CHCTEMHOTI'0 CUHTe3 UH(POPMaLIUU, IPUMEHSITh paboThl UMM
MO/IX0/ia, BbIpabaThIBaTh CTPATETHIO CUCTEeMHBbIN MIOAXOZ, [I71s pellieHns | UH/AWBU/yaJbHOTO
JIeCTBUH. MOCTaB/IeHHBIX 3a/a4. JloMalllHero
3a/laHusl

Tabsuria 7 — Kputepun o1ieHKM KOHTPOJIbHOM PaboThl ¥ MHAWBU/Ya/TbHOTO
JloOMalITHero 3aiaHus

[TokasaTtenu KosmuectBo 6a/ioB
MuHuMaIbLHOe MakcumanbHoe

CobJmrofieHne rpadyiKa BbITOTHEHHSI. 0 1

HpaBI/I]'IbHOCTb OTBeTOB Ha 0 4
TeopeTru4deCKre BOIIPOCEL.




[IpaBU/ILHOCTB pelleHus 3a/au. 0 3
CobmrozieHue ripaBus1 ohopMieHust 0 1
OTBeTa Ha TeOpPeTHUeCKUM BOIIPOC.

CobrozieHue rpaBusi ohopmieHust 0 1
peleHust 33/]auu.

Wtoro: 0 10

Tabmia 8 — Kpurepuu orjeHKU c(HOpMUPOBAHHOCTU KOMIIETEHIMM 0 KOHTPOJIBLHBIM

paboTaM ¥ MHAWBUYAJbHBIM JIOMAITHUM 3aJIJaHUsIM Moy/is 1.

Kox u Kputepuu olieHHBaHHUsI CHOOPMUPOBAHHOCTH KOMITETEHLIMU
HavMeHOBaHHe (4acTy KOMITeTEeHLMH)
WHAMKATOpa Ha 6a30BOM YpOBHE Ha TOBBIIIIEHHOM YPOBHE
JOCTHDKEHUST COOTBETCTBYET OI|eHKEe | COOTBETCTBYET OIIEHKe | COOTBETCTBYET OIeHKe
KOMITeTeHI[UN «yJOBJIETBOPUTETLHO» «XOpOILIIO» «OT/TAYHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHIIH ) MaKCHMaJbHOro Oa/yla | MakKCHMaJbHOro 0aijia | MaKCHMMasbHOro 6Gasia
NO-1yk-1 CTygeHT qeMOHCTPUpY- | CTyZeHT MoKa3biBaeT OT/IUYHO B/IAfIeeT TEOo-
CnocoGen eT yZOBJIeTBOPUTE Ib- XOpOlllee 3HaHWE Teope- | peTUUeCKUM MaTepua-
OCYyHIECTB/IATD HbI€ 3HAHMS OCHOBHOIO | TUUECKOro Marepuana | oM. [lokasbiBaeT riy-
TOMCK, MaTepHasa Moayis 1. mMozys 1. CocobeH OOKOe 3HaHue U TIOHU-
KPUTUUECKUH
Y CBOUI OCHOBHOE CO- CaMOCTOSITE/TEHO MaHKe OCHOBHBIX ITOHSI-
aHa/IU3 U CUHTE3 .
urbopMary, Jiep>KaHre CTeXHOMET- | ieJiaThb BBIBO/BI U TUH U 3aKOHOB XHMHH,
NPYMEHSTH PUUECKUX 3aKOHOB 0000111eHHs, HAXOAUTb | TEOPETUUECKHUX aCIIeK-

CUCTeMHBIN TIOXO/,
JLIS1 pelLieHust
TOCTaB/IeHHBIX
3a/1ay.

XUMUH, TEOPUU CTpOe-
HUS aTOMa, XUMUYEeCKOH
CBSI3U U CTPOEHUsI MoJie-
Ky/1. 3HaeT OCHOBHbIE
TI0JIO)KeHUsT XUMHYec-
KOU TePMO/IMHAMUKH 1
KUHeTHKU. Bocripous-
BO/JIUT HayuHble TEpMU-
HbI U OCHOBHbI€ TIOHSI-
TUS1 TEOPWH, HO MeeT
npo0esibl B YCBOEHUU
MaTepuasa, He
TIPEeMsTCTBYHOLIe
JlanbHenemy
o0yuenuto. MoxeT ziaTh
yl0B/IETBOPUTE/IbHbIE
OTBeThI Ha BOTIPOCHI
KOHTPOJIbHOUM paboThI,
PeLIuTh CTaH/JapTHbIe
3a/jauu UHJUBUY-
aJIbHOTO JIOMAIIIHeT 0
3a/laHusl, HO flesiaeT
HECKOJIbKO HerpyObIxX
OIMOOK.

MPUYUHHO-CJIe[ICTBEH-
Hble CBSI3U U MPUBOJUTh
Jl0Ka3aTrenbCTBa OCHOB-
HBIX I10JI0’KeHUH CTe-
XHWOMETPUU, aTOMHO-
MOJIEKYJIIPHOM TeOpUHr
CTPOEHUs BellleCTBa,
XUMHUYECKOW TepMO/I1-
HaMUKU U KWHETHKM.
CBo0Oo/HO Bi1azieeT
Hay4YyHOW TePMHUHOJIO-
ruel, 6e3 3aTpyiHeHUH
pelliaeT CTaHJapTHbIE U
HECKOJIbKO YCJIO’KHEH-
Hble 3a7aun. OHaKO
JIOTTyCKaeT HEKOTOPbIe
HeTOYHOCTH TIPU UHTEP-
TipeTaLyy MoJTyuyeHHbIX
pe3yJIbTaToB.

TOB aTOMHO-MOJIEKY-
JIIPHOTO CTPOEHUS
BellleCTBa, OCHOBHBIX
TOJI0’KeHUH XUMHYecC-
KOW TepMOJIMHAMUKU 1
KUHeTUKU. JIerko ycra-
HaBJIMBaeT B3auMO-
CBS3U MeXJy h3yuae-
MBIMU TTPUPOAHBIMU
MpOoLeccamu U siBjie-
HUAMH, Oe30111160UHO
pelaeTr C/I0>KHbIe
3agauu. [IposiBisier
TBOpPUYECKUH MOJAX0/ K
pelLeHuI0 NT0CTaB/IeH-
HBIX 33/la4 U KpeaTuB-
HOCTb MBIILLJIEHUS.

KontposbHaa padora Ne 4. «O0mue cBoMCTBa paCTBOPOB»




Mojayns 2. «PacTBopbI», TeMa «O011jHe CBOMCTBA PACTBOPOB.
Pacuer KOHIleHTpalii PaCTBOPEHHOI'0 BelecTBa».

1. Yo Takoe pacTrBOp?

ByayT nu BASTHCS pacTBOPaMHM CJIeIyIOIHe CUCTEMBI (YKaKUTe PaCTBOPUTETb U
pacTBOpeHHOe BelleCTBO):

A) ducmuanupogaHHas 800a

B) peuHas 8o0a

B) mopckas 8oda

I') 6emoH

) memanauueckuil cnaae

E) caxapmblli cupon

XK) uali

3) smuaoseblli cnupm.

2. UTto Takoe pacTBOpUTE/IbL?

10.

11.

12.

13.

[TpuBeauTe prMephl M3BECTHBIX BaM PaCTBOPUTEIEN.
Kakoli pacTBopuresib siBasieTCs yHUBepcaabHbIM? [Touemy?
JlaiiTe onpefe/ieHNs ¥ NPUBeAUTE IPUMePbI XXUAKUX, TBEPABIX
rasoBbIX PacTBOpPOB.
MO>KHO /T CUMTaTh, YTO XKUJKHE PaCTBOPbI HarboJjiee pacrpoCTpaHeHb! B
npupoge?
KakoBo 3HaueHue >XUJKUX PaCTBOPOB 151 )KUBOM MPUPO/bI?
YTo Takoe HCTHHHBIE U KOJIJIOU/HbIe pacTBopbl? IIpuBeaure
npuMepBHl.
Kak oT/IMUuTh HCTUHHBINA PacTBOP OT KO/UIOMAHOro? Yrto takoe
3¢ dexT TuHAANA U TOUEeMY OH He HA0/II0/]aeTCs B HCTUHHBIX PacTBOPax?
Kakux pacTBOpoB B niprpo/ie 00Jiblile — UICTUHHBIX WIN KOJUIOUAHBIX?
Uro TaKoe HaCbII|eHHbIE, HEHACBII|EHHbIE U NepechbIlieHHbIe
pacTBopsbI?
BBIBarOT /11 HeHaChIleHHbIe PACTBOPBI KOHLIEHTPUPOBAaHHBIMU?
BBIBatOT /T HaCkII[eHHbIE PACTBOPHI Pa30aB/ieHHBIMU?
Kak npurotoBuTh 1 AT HACKIEHHOTO PacTBOPa XJI0pPU/ja HaTpUs?
Kak nosmyuuts nepecsliieHHbINH pacTBOp?
YTo0 Takoe pacCTBOPUMOCTh?
[IpuBesviTe ripuMepsI BelljeCTB paCTBOPUMBIX, Ma/lOpaCTBOPUMBIX U
HEepacTBOPUMBIX B BOJeE.
O0BsACHUTE 3aBUCUMOCTH PAaCTBOPHMOCTH OT MPHUPOABI PACTBOPEHHOTI'0
BelleCTBa U PaCTBOPHUTEIA.
O0BsACHUTE 3aBUCMMOCTb PaCTBOPUMOCTH OT TeMIIepaTyphbl.
UTo Takoe TerioTa paCTBOPEHUs BellecTsa?
ITouemy pacTBOpeHHe cuuTaeTcs (PU3UKO-XUMUUYECKUM MPoI[eccoM, a
PacTBOPHI 3aHUMAIOT MPOMEXKXYTOYHOe I10/I0)KeHHe MeXAYy XuMHYe-
CKHMHM COeJHHEeHUSIMH M 00bIYHBIMH MeXaHHUYeCKUMHU CMeCAMHU?
YTo Takoe NpoLeHTHasA KOHIeHTpaLus pacreopa?
CKOJIBKO rpaMMOB YUCTOI0 XJ10pyja HaTpus cogepxurcs B 500 rpammax
5% - Horo pacrtBopa?
YTto Takoe MOJIbHasA [0/151 paCTBOPEHHOr0 BeljecTBa?
PacTtBop cogepxut 1 Mosb cony, 1 Mosb caxapa v 8 mosieit Bogel. Yemy
paBHa MOJIbHas 0151 COMIN?
Uto Takoe Mo/IApHasA KOHLeHTpaLuA pacrsopa?
B nabopatopuu CTOUT 2-X IUTPOBAsi eMKOCTb C paCTBOPOM T'H/IPOKCH/IA



Harpus. Ha stukertke HanvcaHo: 2M NaOH. Kakasg macca rujpokcuja
HaTpusi cofiep>kuTcsi B 3To eMKocTH (1 mosib NaOH = 40 r)?
14. Yto Takoe Mo/isl/IbHAsA KOHLIEHTPaLUa pacTsopa?
Kak npuroroButs 1m H>SO4 (1 Mmons HoSO4 =98 1)?
15. YTo Takoe HOpMa/ibHasA KOHLleTpalus pacreopa ?
a. B naboparopuu ctout eMkocTh ¢ pacteopom NaOH.
Ha stuketke Harmucano: 1H NaOH. CKo/bKO rpaMMOB rMIPOKCUZA
Hatpus copepxutcs B 0,5 1 Takoro pactBopa?
b. B yaboparopun CTOSIT iBe KOJIOBI C paCTBOPaMU CEPHOM KUCTIOTHI.
Ha opnoii HarrcaHo — 1M H»SOq , Ha apyroi — 2H HoSOs .
B kakoii Kos16e HaxouTCst 60/iee KOHIIEHTPUPOBAaHHbBIN pacTBOP?
16. Uto Takoe TUTP pacTBopa? B Kakux cIydasix 00bIYHO NMPUMEHSIeTCA
TaKas KOHLleHTpanusa?
B 1 nutpe pactBopa coziepXuTcs 1 rpamm xjiopuza 6apus. Yemy paBeH TUTP pacTBopa?
17. Kak CO0THOCATCHA TeMIepaTypbl KMIIeHUs1 PaCTBOPOB U YMCTBIX
pactBopuresnei? Ilouemy?
Nwmetorcst 2% -Hb1i 1 20% -HBIM pacTBOPHI XJ10pHUa HAaTpYs. Kakoi U3 HUX
OyzeT KumeThb 1pu Oosiee BBICOKOM Temriepatype?
18. Kak cooTHOCATCA TeMnepaTyphbl 3aMep3aHusl PaCTBOPOB U YN CTBIX
pactBopuresnei? Ilouemy?
I'me npumMeHsieTcs 3TO siB/IeHUE?
Kakoii u3 pacTBopoB xj0puzia HaTpust — 5% -Held U 50% -HbIM —
OyzeT 3amep3aTh 1pu OoJiee HU3KOM TeMIiepaType?

KonTponbHas padora Ne 5. «I/IeKTPO/IMTHYECKASA JHCCOLHALIUS

Mojaynb 2. «PacTBOpbI», TeMa «JIeKTPOJIUTHUECKANA JUCCOLHALIMS.
Bo/1opo/jHbIi OKa3aTe/Ib CPeibl pacTBOpa».

1) PasgenuTe HUXKelepeunCeHHbIe BellleCTBa Ha 3/IeKTPOIUThI M He3IeKTPOJIUTHI:
2UOpPOKCUO Hampusl, COASHAs KUC/A0md, 3maHos, da30mHdsi Kuciomd, Memusaoebiil
cnupm, x10pud Medu, ayemoH, cyAbgpam Kaausi, 6eH301, ayemuseH.

2) Uto Takoe 371eKTPOUTHYeCKast [UCCOIHaIHs?

3) CdopmyampyiiTe OCHOBHBIE TTOJIOKEHHS Meopuu 3/1eKmpo/aumu4eckoli ouccoyuayuu:

4) [laHbI cieayrole UOHBI: HAMpUS, X10pd, MA2HUsl, Lio0d, Kanbyusi, dMMOHUS,
QIIOMUHUSL, CYAbham-UoH, HUMpam-uoH, poccpam-uoH. Pa3genute ux Ha KaTUOHBI
Y aHUOHBI.

5) [aiiTe oripefiesieHUst C/ie[IyIOLIUM TTOHSTHSIM:

e Conveamayus

Cosibeam

T'udpamayusn

T'udpam

Cmenenb ouccoyuayuu

6) Kakue akTopsl ¥ KakuM 00pa3oM BJIUSIFOT Ha CTeTeHb JUCCOLMALIAN?

7) [ns cnepyrolyX 371eKTPOIUTOB — ¢pocchama mazHus, cynbgpuma Hampus, yKCycHol
KUC/0MbI U NepMaH2aHama Kaausi — HarvIMTe YpaBHeHUs! JUCCOLMALIUH,

(hopMyy KOHCTAHTBI JUCCOLIMALIY U YKQ)KUTE 3/IeKTPOJIUT, KOTOPBIA HY>KHO
J00aBUTDb B KaXK/IOM C/Tydae, uToObl yMEHBIIUTh CTeleHb JUCCOLUALIUH.

8) Uro Takoe npou3eedeHue pacmeopumocmu 31eKTpoauTa’?

9) PaccuuraiiTe pon3Be/ieHNsi PACTBOPUMOCTH C/Ie/[yOLMX 3/IeKTPOUTOB:



0,1M ¢poccpama kanvyus; 0,2M 6pomuda anomunusi; 0,3M curukama Hampusi.
10) KaxoBbl yc/i0BUSI BbITIa/IeHUs 0Ca/IKa B pacTBOpe?
11) TIpu jo6aBIeHUN KaKUX CHTBHBIX 37IEKTPOJIMTOB MOXKHO JJOOUTHCSI BbITIA/IeHUST
ocajZika B pacTBope xjopujia cepebpa? Uewm 3To 0ObsiCHsI€TCS?

12) Yto Takoe uoHHoe npou3seedeHue 800bl?
13) Yto Takoe 6000poOHbIll NOKA3ame/ib CpeJbl PaCTBOPa U UeMY OH paBeH B KHCJ/IOH,
HeUTpaJIbHOU U 111eJIOUHOU cpefiax?

14) PaccuuraiiTe BOJOPOAHBIN IMOKa3aTe/ b Cpe/ibl pacTBOpa AJIs:
e 0,1 M consHoll Kucnrombol;

e 0,05 M cepHoll Kuciombl;

o (O1H

2uopoKcuoa Hampusi.

KonTpoibHasa padora Ne 6. «'maposu3 cosiei»

Mopayab 2. «PacTBOpbI», Tema «['uipoiu3 cosien».

1. Uro Takoe ruzaposn3? KakoBbl M0/I0KHATETbHbIE U OTpULIaTeIbHbIe CTOPOHBI 3TOTO SIBJIEHUS?

2. Hamumwre ypaBHeHWe THApO/M3a coyid, obOpa3oBaHHOW C/1aboM KHCIOTOW U CUIBHBIM
ocHoBaHMeM. KakoBa OyzieT cpefia B IOJiyueHHOM pacTBope?

3. Hamumwre ypaBHeHWe THApPOJM3a COiM, 0Opa30BaHHOW CUJIBHOM KHUCIOTOW W CJ1IaObIM
OCHOBaHHEM. YKaWTe Cpe/ly pacTBopa.

4. Hanwumre ypaBHeHWe THpOJiM3a COMM, OOpa3oBaHHOW C/1aboi KUCIOTOM U C1abbIM

ocHoBaHveM. KakoB xapakTep cpezbl pacTBopa?

5. Hamuimwure ypaBHeHWe THApO/iM3a COMM, 00pa30BaHHOW CUIBHOW KHUCJIOTOM W CHUJIBHBIM
ocHoBanveM. KakoBa cpeza pactBopa?
6. Hanuimure xumuueckre ¢GopMyJbl HIKeNpUBeeHHbIX COJield U TOCTaBbTe 3HAK «+» HalpOTHB
KOKIOM W3 HUX B COOTBETCTBYIOIeH siuelike TaO/MIIbI, eC/IM COJIb TIPOSIB/IsieT yKa3aHHbIe

CBOICTBA.

Coab

XumuuecKkas
¢opmyna

noogepza-
emcs
2udpoausy

He nodeep-
2aemcsi
2udpoausy

2udpou-
3yemcs
KamuoHy

2udposu-

no | 3yemcs no

AHUOHY

Xnopup
Menu

Cynbgar
Oapust

docat
KaJTusi

Hwutpar
JIATUS

dTopup
HaTpust

Bpomup
Kesesa

7. HanuiumTte xumudeckue (pOpMyJibl H)KENPHBEEHHBIX COJIel U MOCTaBbTe 3HAK «+» HaNpOTUB
KKJOW M3 HUX B COOTBETCTBYIOIIEH siueiike TabMLIbI, €C/IM COJIb TIPOSIB/ISIET yKa3aHHbIe

CBOICTBA.

Conb

XumuyecKas
¢dopmyna

Helimpas/ibHast
cpeda pacmeopa

Kucaas
pacmeopa

cpeda

wes10uHast
cpeda pacmeopa

Cunukar




HaTpUsi

Cynbgar
Kenesa

Xnopug,
KasbLUs

Hutpat meau

Cynbout
Kanusa

8. HanwmcaTh ypaBHeHUs CTyIleHUaTOro TU/iposin3a cyabdara »kemnesa (I11).

9. HamucaTh ypaBHeHUsI CTyTeHUaTOr0 TU/POJIK3a Cy/IbduTa Kaaus.

10. UYro Takoe cremneHs rugponn3a? Kakue GakTophl 1 KaKMM 00pa3oM Ha Hee BTUSIIOT?

11. B kakux ciaydasx ociabyieHuro ruzipor3a OyjeT crioco6CTBOBATh TOJKHUC/IEHHE
pactBopa? OTBeT TOsSICHUTE.

12. B Kakux ciaydasx oc1ab/ieHuro ruipou3a OyaeT crocobCcTBoBaTh MO/LeauiBaHNe
pactBopa? OTBeT TOsSICHUTE.
Yrto Takoe KOHCTaHTa rMiposin3a? HamwuiiivTe ee BhIpayKeHHUe /s Ipoljecca TMApoJin3a

Tunosble 3agaum A/ U/I3 no temam «O01as XxapaKTepruCTHKA PacTBOPOB.
PacueT KOHI|eHTPAaL4 PaCTBOPEHHOI0 BelleCTBa», « JJIEKTPO/IUTHUECKAs AUCCOIHALIHS.
BojopoaHbiii noka3aresib CpeAbl pacTBopa», « I'upoimn3s cosen».

1. BbluMc/iMTe MOMSUIBHYIO M SKBUBAJIEHTHYIO KOHLeHTpaimu 12% -ro pactBopa cynbdaTa
aMMOHU# ( TVIOTHOCTH pacTtBopa 1,069 r/mn).

2. Belunc/iuTe S5KBUBa/IEHTHYIO KOHLIEHTPALMIO U MOJISIPHYIO J10J1t0 CyJib(aTa amomMuHus B 20%
- HOM pacTBOpe MJIOTHOCTBIO 1,226 r/mit.

3. OKBUBa/leHTHasi KOHLIEHTpaLYsl KapOoHaTa HaTpusi B pacTBope MioTHOCTRIO 1,040 paBHa 0,80
H. Berurcvre MacCOBYIO ZIOTF0 ¥ MOJISIPHYIO [I0JTFO KapOoHaTa HaTpHs B paCTBOPe.

4. MonsipHast KOHLIeHTpaLusl TUAPOKCUA HaTpys B pacTBope mioTHOCThIO 1,180 paBHa 4,85 M.
Bbruncimre MaccoByro OO THAPOKCH/A HATPUSL U MOJISTIBHOCTB PacTBOpa.

5. KakoBa Macca xJiopufia Kanibliysi, Heobxoumasi asisi ipurotoBiaeHusi 250 mi 2H pactBopa?
Bbruncinre MOSIIBHOCTB pacTBOPA, eC/v ero maoTHOCTh 1,050 r/mi.

6. KakoBa Macca kapboHaTa HaTpusi, HeoOxoaumasi ajas mpurotoBiaenuss 200 mn 0,7 M
pacTBopa? BeruncinTe MOJISIPHYIO [I0JIF0 COJIU B TOM PacTBOpe, ec/iv ero rioTHocTs 1,070 r/mi.

7. CkonbKo M1 96% - ro pacTBOpa CepHOM KUCJIOThI TIJIOTHOCTBIO 1,84 I/M/ HY)KHO B3SITh [JIsI
npurotossienus 0,5 1 0,2 H pactBopa. Berurcivre MOSIbBHOCTb UCXOAHOTO PacTBOPA.

8. Ckonbko Mn 6,35 H pactBopa cynbgaTta aMmmoHUs (TI0THOCTE pactBopa 1,200 r/mit) Hy»KHO
B3dTh Ajsi rnipurotoBiaeHus 200 ma 10% -ro pactBopa mioTHOcTero 1,057 r/mni? Berumciaure
9KBUBA/IEHTHYIO KOHL[€HTPAL|MI0 KOHEUHOI'0 PacTBoOpa.

9. BrlunciuTe MOJIAPHYIO KOHL|EHTPALMI0 U MOJIIPHYIO JO/r0 HUTpaTa Kamus B 20% - HOM
pacTBope I0THOCThIO 1,056 r/mi.

10. Kakoit obwvem Boapl HyxHO fo6aButh K 300 mn 2,8 H pacTBopa CepHON KHC/IOTHI
ioTHOCTEIO 1,085 r/mn g nonydyeHusi 9% -ro pactBopa? Bbelunc/iMTe MOJISVIBHOCTb MCXOZHOTO
pacTBopa.

11. Belunc/ivTe 5KBMBa/IEHTHYIO KOHL[EHTPALIMKO U MacCOBYIO IOJIF0 HATpara maruus B 16% -
HOM pacTBOpe IJIOTHOCTBIO 1,127 r/mi.

Tabsura 9 — ®opmMupyemMble KOMITETEHITUH (M UX YaCTH)



Ko/ 1 HauMeHOBaHHe WHAMKATOpa OtleHOUHBIE
Kog 1 HaiMeHOBaHUe KOMITeTeHI[UU JTOCTVDKEHUST KOMITETEHIIUH (YacTH MaTepHasbl U
KOMIIETeHI1H) Cpe/iCTBa
IIpoBepka
YK-1. CriocobeH ocCyIecTBIsSTh N]I-1yk-1 CriocobeH oCyILeCTBISTh CO/Iep>KaHus
KPUTHUECKUH aHa/Inu3 MPOo0JIeMHBIX TOUCK, KPUTUUYECKUH aHa/u3 1 KOHTPO/IbHOM
CUTYyaliii Ha OCHOBEe CUCTEMHOTO CUHTe3 UH(POpMaLH, TPUMEHSITh paboThI UK
MO/IX07Ia, BbIpabaThIBaTh CTPATETHIO CUCTEeMHBIN TIOAXOZ, [I71s pellieHnsl | UHAWBU/yaTbHOTO
JeMCTBUM. TIOCTaB/IeHHBIX 3a7iay. JIOMallIHero
3a/laHusl

Tabmuua 10 — Kpurepuu olileHKH KOHTPOJIbHOM paboThl ¥ MHAWBUYATbHOTO
[IOMAIIIHero 3aJaHust

[Toka3zaTtenu KonuuecTBo 6aioB
MuHuMaIbHOe MakcumasibHoe

CobJttofennie rpaduka BbITOTHEHUSI. 0 1
[TpaBU/IBHOCTE OTBETOB Ha 0 4
TeOpeTUYeCKUe BOMPOCHI.
[TpaBU/ILHOCTB pelleHust 3a/au. 0 3
CobrosieHue rpaBus1 ohopmieHuUst 0 1
OTBETa Ha TEOPETUUYECKUM BOMPOC.
Cobuttogenue rpaBu 0hopMIeHUs 0 1
pelleHus 3aJauu.
Wroro: 10

Tabmuua 11 — Kputepun orjeHku cH)OpMHUPOBAHHOCTH KOMITETEHLIUM TI0 KOHTPOJIBHBIM

paboTaM ¥ MHAMBUAYAJbHBIM JIOMAIITHUM 3aJIJaHUSIM MOJYJIS 2.

Kop m Kputepun olieHMBaHUsSI CHOPMHUPOBAHHOCTH KOMITETEHL[UH
HanMeHOBAaHHE (4acTy KOMITETEHIUH)
WHAWKATOpa Ha 6a30BOM YpOBHE Ha IOBBIIIIEHHOM YPOBHE
JOCTYKEeHUST COOTBETCTBYET OLIeHKE | COOTBETCTBYET OLIEHKE | COOTBETCTBYET OLIeHKe
KOMITEeTeHL[U «YZOBIETBOPUTEIEHO» «XOpOLIIO» «OTIMYHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMTIIETeHI[1H) MaKCHUMaJIbHOTO 0a/ula | MaKCMMajbHOro Oasyia | MakCHMaJIbHOTO Oasuia
N-1yk-1 CrygeHT feMOHCTPUPY- | CTyZeHT TOKa3biBaeT OTAMYHO B/IA/IeeT TEOo-
CnocoGen eT yZIOBJIeTBOPUTE Tb- XOpolllee 3HaHWE Teope- | peTUUeCKMM MaTepua-
OCyHIECTB/IATD HbI€ 3HAHWSI OCHOBHOTO | TUUECKOro Matepuana | oM. [TokasbiBaeT rity-
nonck, MaTepuasa MOAYJIs 2. Mozysi 2. CriocobeH OoKoe 3HaHUe U TIOHU-
KPUTHUYECKUM
AHA/IE 1 CipTes | Y CBOHMI OCHOBHOE CO- CaMOCTOSITE/TEHO MaHHe OCHOBHBIX
uHbOpMarHH, Jiep>KaHre TeOPUM PacT- | /le/laTh BBIBOJbI U TIOJIOXKEHUI TeOPUH
IIPYIMEHSTb BOPOB, 3HaeT criocobel | 000011jeHus], HAXOAUTb | PacTBOPOB, CIIOCOOeH
CHUCTeMHBIU IOAXO0[ BbIDpd’KEHUA KOHLIEHT- MPpHUYUHHO-C/IeACTBEH- CaMOCTOATe/IbHO
QIS pelLeHust paLjii PaCTBOPEHHOTO | Hble CBSI3U Y TIPUBOAUTH | IIPUMEHUTD Ha
MOCTaB/I€HHBIX BelljeCcTBa, YMEET IIpU- JOKa3aTe/IbCTBA OCHOB- | MIPAKTHKE pa3INUHbIE
3a/ja4. MEHSATh Ha MPaKTUKe HBIX T10JI0’KeHUH Teo- acCreKTbl TeOpPUU
TIOJIOXKEHUST TEOPUH pUH PacTBOPOB, 371€K- 3/IEKTPOJTUTHUECKOH
3JIEKTPOTUTHYECKOU TPOTUTUYECKOU JIHC- JTUCCOIUALIAY U
JMCCOLIMALIMY, HO UMeeT | COL[MALIUY U TH/IPO/M3a | TUJPOJIK3a COJei.
nipobesibl B YCBOEHUA coneii. CBOOOAHO Jlerko ycraHaBivBaeT




MaTepuarna, He TIpersiT- | BajeeT HayYyHoU B3aUMOCBS3U MEXIY
CTBYIOLL[ME [a/IbHEeU- TEePMHUHOJIOTHEH, Oe3 H“3ydyaeMbIMU

1meMy obyueHHrO. 3aTpyJHEeHU pellaeT TIPUPOJHBIMU
Bocnipoussogut CTaHZJAPTHbIE U MpoLieccamu U siBjie-
HayuyHble TEDMUHbI U HECKOJIbKO YC/IO)KHeH- | HUSIMH, 6e3011100uHO
3HaeT pacyeTHbIe Hble 3a7aun. OfHaKo peliaeT C/I0>KHbIe
¢dopmynbl. MoxkeT aTh | AOMycKaeT HEKOTopble | 3afauu. [IposiBiisieT
YZI0BJIETBOPUTE/IbHBIE HETOYHOCTH TIPU UHTEP- | TBOPUYECKUM MOAXO0[ K
OTBeThbI Ha BOMPOCHI rpeTaLyy MoJyuYeHHbIX | pelleHHI0 MOCTaB/IeH-
KOHTPOJIbHOH pab0Thl, | pe3y/bTaToB. HBIX 3a/la4 U KpeaTuB-
PeLWTh CTaH/ apTHbIe HOCTb MBIIILJIEHUS.
3a/lauv UHAUBU/ya/lb-

HOTO [IOMallIHero

3a/jaHus, HO fieslaeT

HECKOJIbKO HerpyobIx

OIIMOOK.

KonTposibHass pabora Ne 7. «CBoMCTBA MeTa/I/IOB. DJIEKTPO/JHbIE MOTEHI[HAJIBI»

MO/I[yJIb 3. «OCHOBBI JIEKTPOXUMHUH», TEMA «XHMHUYeCKHe HCTOYHUKH

SR

12.

3/IEKTPUYECKOM JHePrumn».

Kakux 3/1eMeHTOB B Ipupoie 00sibIlie — MeTa/JIOB UK HeMeTa/uioB? (Omeem
apaymeHmupytime).

Kakwue cBolicTBa OT/IMUAIOT MeTal/Ibl OT HeMeTasioB? MOXKHO /1M IIPOBECTHU Pe3KyH0 TPaHULly
MeXy MeTa/lllaMu U HeMeTalJlaMy?

[TpuBesvTe IpYMepbl XUMUUECKHX 3/IEMEHTOB, TIPOSIB/ISIIOLIMX KaK MeTa/UTnuecKre, Tak U
HeMeTa/l/InyecKre CBOMCTBA.

Knaccuduriupyiite ciepyroiye MeTasibl — Jces1e30, Aumutli, Hamputl, Kooasbm, Meob,
30/10mo, 80/1b(h)pam — 10 TeXHUYECKUM MPH3HAKaM, TIJIOTHOCTH, TBEPJOCTH U TemriepaType
T/71aBJ/IeHUSI.

UTo Takoe JBOMHOU 3/IEKTPUUYECKUM CJIOU U KaK OH BO3HUKAeT?

[1Ba meTasna — YuHK u MeOb — OIYILIeHbl B paCTBOPbI CBOMX coseld. OnMILMTe NpoLecchl Npy
3TOM IpoTeKarolve. B uem pasnuuue?

UTo Takoe 371eKTPOHbIM NOTeHLMaI MeTa/uia? MOXXKHO JIM ero HerocpejCTBeHHO U3MepUTh?
UTo Takoe CTaHAAPTHBIM 3/IEKTPOHBIN MTOTeHMaA? [11g uero oH HyKeH?

V3 uero cocTOUT BOJOPOJHBIN 3/IEKTPOA?

Kak u3mepuThb cTaHAapTHBIN 3/1eKTPOHBIN MTOTEHLIMA/ JKe/Ie3HOr0 3/1eKTpoza?

B zBa cocyza ¢ ronyObIM pacTBOPOM MEHOTO KyTiopoca IMOMECTH/IN: B TIEPBbIM — IIUHKOBYIO
TJIaCTUHKY, @ BO BTOpOM — cepeOpsiHylo. B KakoM cocyje 1[BeT pacTBopa IOCTereHHO
nportaget? [Touemy? Hanmiuvre ypaBHeHNs peakLiyu.

YBeMUUTCS,, YMEHBILUTCS WKW OCTaHeTCsi 0e3 M3MeHeHMsI Macca [JMHKOBOM TJIACTUHKU TIPU
B3auMojielicTBUM ee C pactBopamu: a) CuSOs , 6) MgSOs4 , B) Pb(NO3).? Tlouemy?
Hanuimmre ypaBHeHUs peakLvil.



KoutposibHass pa6ora Ne8. «XMMHUecKHe HCTOYHHKH 3/IEKTPUYECKOH YHePrum»

Mopyb 3. «OCHOBBI 3/IEKTPOXUMHUN», TeMa «XUMHUYECKHEe HCTOYHUKHU

1.

2.

w

10.

11.

12.

13.

3/IEKTPUYECKOM SHePrumn».

Uro Takoe XUMHYeCKHMe WCTOYHMKU TOKa? KakoBbl WX MperMyllecTBa Iepes APYrUMU
HWCTOYHUKAMU 3/IeEKTPUUYECKOUN SHEprumn?
[JaiiTe onpefienieHys CeyIOLIUM THIaM rajbBaHUYeCKUX 71eMEeHTOB:

e [lepsuuHble 2a/1b8AHUYECKUE 3/1eMeHMbl

e BmopuuHble 2anb8aHuyecKue 31emMeHmbl

e KuokocmHble 31emeHmbl

e Cyxue snemeHmbl

e Xumuueckue 2a/1b8aHUYECKUE 3/1eMEeHMbl

e  KoHYyeHmpayuoHHble 31eMeHMbl

e Peodokco-yenu

e AKKyMyasimopbl

e TonausHble 31emeHmbl
Kakue 13 nepeurc/ieHHbIX 37IEMEHTOB SIB/ISIFOTCSI HauboJiee MepCrieKTUBHBIMU U TToUeMy ?
CocraBbTe CXeMbl JBYX rajlbBaHAUUECKUX 3JIEMEHTOB, B OZJHOM M3 KOTODbIX HUKeb SBJISETCS
KaTolOM, a B [JpyroM — aHofoM. Hamwuumre ypaBHeHUsI 35J/IeKTPOJHBIX MPOLIECCOB,
MPOTEKarLIUX B ITUX 3/IeMeHTax.
CocraBpTe (XeMy KOHL[EHTPAaLMOHHOTO TaJbBaHUYECKOrO0 3JjieMeHTa C MeJHbIMHU
3J1eKTPOJaMH. Hamminte ypaBHeHHWs TIpPOLIECCOB, TPOTEKAOIIMX TIpU ero pabote.
Beruncmure 3/JC. Kak onpezenuts KaTo[ ¥ aHOZ, B KOHLEHTPALIMOHHOM 3JiIeMeHTe ?
CocraBbTe CxeMy, HalMIIMTe YypaBHEHUs 3JIeKTPOAHBIX IpoLieccoB U Bblurucaute O/1C
rabBaHUUeCKOTO 3/IeMeHTa, COCTOSIIEro W3 CepeOpsSHBIX 37eKTPOJOB, OIMYIIEHHBIX,
cooTtBeTCTBeHHO, B 0,01H u 1H pacTBOpBI HUTpaTa cepebpa.
CocraBbTe CxeMy, HanMuIIMTe YpaBHEHUs 3JIEKTPOAHBIX TpoLeccoB W BbruncauTe IIC
rajibBaHUUYeCKOr0 3/IeMeHTa, COCTOSIIIIEro W3 CBUHLIOBOM Y MarHUeBOU TJIaCTUH, OMYIeHHbIX,
cootBeTcTBeHHO, B 0,1M u 0,01M pacTtBOphl cBoMX coied. Kakumu criocobamMy MOXKHO
yBennuutb J1C sToro ssnementa B 20 pa3s ?
JKene3Hast u cepeOpsiHasi TUIACTUHBI COeMHEHBI BHEIITHUM TIPOBOJHUKOM U OMyIleHbl B 1M
pacTBop cepHOM KUCAOTBL.  CocTaBbTe CXeMy [JAaHHOrO TIa/JlbBaHUUECKOTO 3JeMeHTa,
HarUIIuTe MPOLeCChl, POTeKarole Ha 3/1eKTpojax, Bbrunucaure /1C.
CocTraBbTe cxeMy KaJIMMU-MeHOTO ralbBaHMYECKOI0 3/ieMeHTa C KOHL|eHTpalell pacCTBOpPOB
s1ekTpouToB paBHOU 0,1 mosb/n.  Paccumravte 3/JC. Kak usmenurca 3AC paHHOro
3/1eMeHTa, eC/Iu:

KOHL[eHTpaLUI0 3JIeKTPO/IUTA Yy aHoza yBeauuuTb B 10 pas, a y Karoga yMeHblIUTh B 10

pas?

KOHL[eHTpaLUIO 3JIeKTPOJIUTA Y aHoja ymeHbLIUTh B 10 pa3, a y KaTozja yBequuuts B 10

pas?

KOHI[eHTPAL[H 000UX 3/IEKTPOTUTOB YBeIMUUTh B 10 pa3?
CocTaBbTe CXeMbl aJFOMUHHM-XPOMOBOTO, MarHuUi-K0OaIbTOBOTrO, IUTUM-CepeOpSTHOTO U
)KeJie30-1IMHKOBOI'0 Ta/lbBaHUUEeCKUX 371eMeHTOB. Kakoi W3 3THUX 3/IeMeHTOB OyZieT /aBaTh
Haubosbiyro 3/1C 1pu yC/I0BUM PaBeHCTBAa KOHL|EHTPALUA BCeX 3/1IeKTPOJIUTOB ?
Kakve xumuueckue MpoLeCcChl TPOTEKAKOT Ha 3/eKTPOAAaxX NpU 3apsjKe W paspsake
KUCJIOTHOTO CBUHLIOBOI'O aKKyMyJiiTopa ?
Kakue xumuueckye MpoLiecchl MPOTEKarT Ha 3/IeKTPOJAX IMpH 3apsijke U pa3ps/iKe >Keme30-
HUKEJIeBOr0 aKKymyJiTopa ?
CpaBHUTE 1O JOCTOMHCTBAM M HeJOCTaTKaM KWUCJIOTHble M IL[e/I0OUHble aKKyMYJ/ISTODBI.
KakoBbl 06/1acTH WX TPUMeHeHuUs ?



14.

15.

Harmvimyre ypaBHeHUs! TpOL|ECCOB, NPOTEKAOIUX TPH paboTe BOJOPOAHO-KUCIOPOJHOTO
TOIJIMBHOTO ~ 3JIeMeHTa. B uem nmnpeumyllecTBa TOIUIMBHBIX 3/1eMEHTOB Ilepej,
aKKyMyJIATOpam ?

MO)XXHO JIM TOCTaBUTh 3KOJIOTMYECKM UMCTbIM BOJOPOJHBIM TOIUIMBHBIA 3/7€MeHT Ha
Ha3eMHbId TPaHCIIOPT BMECTO CBUHIIOBOTO aKKyMy/SITOpa WM peLINTbh TakuM 00pa3om
npobieMy 3arpsi3HeHusi aTMOC(epHOro Bo3zyxa ?

KonTposibHass pa6ora Ne9. «JieKTpon3»

Mogpayb 3. «OCHOBBI 3/IEKTPOXUMHN», TeMa «JIeKTPOJIU3».

N

Nk w

10.

KakuM yueHbIM OBIJIO OTKPBITO SIBJIEHUE 3/IEKTPOJIM3a U BbIBEIEHbI OCHOBHbBIE
3aKOHOMEPHOCTH MPOTeKaHUS 37IeKTPOIUTAYECKUX MTPOLIeCCOB?

[atiTe onpefeneHus Ce1yOLAM TOHSITHSM: 3JIEKTPOJIU3, 3JIEKTPO/IM3 HAa aKTUBHBIX
3/1eKTPO/Iax, 3/1eKTPOIU3 Ha MHEePTHBIX 37IeKTPOJax, 3/1IeKTPOIU3ep, raibBaHUUeCKasi BaHHa.
Kak 3apsbkeHbI 3/1eKTpo/bl (KaToZ, U aHO[) B 3/IeKTpo/u3epe?

[ToueMy B raibBaHUUECKOM 3/IeMeHTe 3/1eKTPO/bl 3apshKeHbl MHaue?

Ha xakoM syiekTpo/ie uzieT npoLecc BOCCTaHOBJIEHHS], @ Ha KAKOM — TPOLecC OKUCIeHUs?
KakoB MexaHu3M npoTeKaHUs 3/1eKTPOJIMTAUECKOro TipoLiecca?

KakoBbl mpeumylIrecTBa 3/eKTpo/in3a nepesi 00bIYHON OKUCTUTeTbHO-BOCCTAHO-
BUTEJIbHOUN peakiyieii?

Cdopmynupyiite crefyroiue onpe/eneHus, AOMOJHUB UX paCueTHBIMU (POPMY/IaMU TaM,
r7ie 3To HeoOX0AUMO:

[TepBbIii 3aKOH 3/1€KTPOJIN3a;

ONeKTPOXUMUUECKUI SKBUBAJIEHT BellleCTBa;

BTopoli 3aK0H 3/1eKTpo/n3a;

[Toctosinnas ®Papajes.
Kakue mMeTasnsibl Hesb3s MOJIYUYUTh 3/1IEKTPOJIM30M PacTBOPOB UX CoJiei

(MO>KHO BBIZIEJIUTH TOJIBKO U3 PaCcIljiaBoB)?
B kakoe ycyioBre He00X0MMO COO/TF0/IaTh TIPY MIPOBEIEHUU JIEKTPOTUTHIECKOTO
rpoliecca Ha aKTUBHBIX 3/1eKTPOax?

11. [Ins Kakux Liesied UCIIO/Ib3yeTCsl 3/IeKTPO/IU3 Ha aKTUBHBIX 3JIEKTPOJaXx?

12.
13.
14.

Kakue maTepuasbl IpUMEHSIFOTCS /11 U3TOTOBJIEHNsI MHEPTHBIX 3J1eKTPO/IOB?
B Kakux oTpac/six MpOMBILLIZIEHHOCTH MIPUMEHSIeTCS 371eKTPOIN3?
Hanuite ypaBHeHus1 3/1eKTPO/IM3a PACTBOPOB C/Ie[yOLUX COJIei:
Humpama yuuka;

Bpomuda medu;

Cynbcgpama dxncenesa (11);

docpama kanus;

dmopuda aumus.

15. Pervre 3aziaum:
A) Tlpu snekTposiv3e pacTBOpa XJ0pHUja MeId Ha aHo/e BblJennaoch 560 mi rasa (H.y.).

HanucaTh ypaBHeHHe IpoLjecca 3/eKTpoJiv3a U HalWTU Maccy Me/i, BblZle/IMBILEHCS
Ha Karofie.

B) Berurcimtb Maccy cepeOpa, BbIZIe/TUBIIIEr0CS Ha KaTo/e TIPH MPOITYCKAaHUW TOKa CHJION
6A uepe3 pacTBop HUTpaTa cepebpa B TeueHue 30 MUHYT.

B) CkosibKo BpeMeHM 1OTpebyeTcst /17151 IOJIHOTO Pa3/ioyKeHUsi 2 MoJiel BO/[bl TOKOM

cuiou 2 A?

I") [pu 3neKTpo/r3e BOJHOTO PacTBOpa COMY 3HaueHHe pH B MPU3/IeKTPOAHOM



TIPOCTPaHCTBe BO3POC/I0. PacTBOP Kakoil CO/IM MOZABEPICs 3/1eKTPOIU3Y:
a) xaopuda medu; 6) xropuda Kanus; 8) Humpama meou?
HanucaTb ypaBHeHUs 371eKTPOIUTAYECKUX TTPOLIeCCOB?

TunoBsle 3afauu i /13 o Temam:
«OKHC/IUTEe/TbHO-BOCCTAHOBHUTE/IbHBIE MPOLeCChI»,
«XHMMHUYeCKHe HCTOYHHUKH 3/IeKTPUUYECKOH SHePruu»,
«IJnekTpoiu3», «Koppo3us MmeTa/yioB».

CocTaBbTe ypaBHEHHE OKHUC/IUTETbHO-BOCCTAHOBUTE/IBHOM peaklyy, UAYLIeN 10 C/iefyrolen
cxeme. PaccraBbTe KO3 buL[eHThbl B yDaBHEHUHN peakIvH.
KaKoe BeIleCTBO $IBJSIeTCS OKWUCIUTeNeM, Kakoe —
BOCCTaHOBHUTeJIeM; KaKoe BeIl[eCTBO OKUC/ISIeTCs], KaKoe - BOCCTAHAB/IMBAETCS.

1. KMnOg4+ H3PO3+ H2SO4 — MnSOs+ H3PO4+ KzSO4 + H2O

2.Na;SO3 + KMnOs4 + HO - NaxSO4 + MnO; + KOH

3.KBr + KBrO3 + H,SO4 — Brp + KoSO4 + HoO

4. KMnO4+ NapSO3z + KOH - KoMnO4 + NaxSO4 + HoO

[Ona KaxnoW peakLuHd yKaxure,

5. AsH3z + HNOs - H3AsO4+ NO; + HO

6. Cd + KMnOg4 + H2SO4 — CdSO4 + MnSOg4 + K2SO4 + HO
7.Cr203 + KC103 + KOH - K2CrO4 + KC1 + H20
8. MnSO4 + PbO2 + HNO3 - HMnO4 + Pb(NO3)2 + PbSO4 + H20

9. FeSOs + KoCrO7 + HoSOs — Fex(SO4)3 + Cro(SO4)z + KoSO4 + HXO
10. KoCroO7 + H3PO3 + HoSOs — Cro(SO4)3 + H3PO4 + KoSO4 + HXO
11. H3AsO3 + KMnOg4 + H>SO4 — H3AsO4 + MnSO4 + KoSO4 + HO

Hnst cnefyrommx 3aZlaHUii  COCTaBbTe CXeMY, HalMIIUTe YpaBHEHHUs 3/1eKTPOJHBIX TIPOLIeCCOB
y Bbrunciinte 3/1C rasbBaHMUYeCKOro 3/1IeMeHTa, COCTOSILEr0 U3 IByX MeTa/l/IoB, onylleHHblx B 0,1 M
pacTBOp HUTPATOB 3TUX MeTa/I/IOB, eC/IM MeTaJ/lUlbl:

12. Cepebpo u mefb.
13. Meab ¥ MarHuii.
14. Xpowm u Me[b.

15. Hukenb v LJUHK.
16. Cepebpo 1 Xpom.
17. MarHui u xene30.
18. OsoBo U cepebpo.
19. CBuHell 1 KOOAJIbT.
20. OJ10BO ¥ LIUHK.

21. )Kene30 v HUKeIb.
22. Cepebpo # 0JI0BO.

Tabsuiia 12 — @opmupyembie KOMIETeHIUU (WA WX YaCTH)

Ko/ v HauMeHOBaHMe UHAUKATOPA OLleHOYHBIe
Ko 1 HaMeHOBaHKe KOMTIeTeHLIN JOCTIDKEeHHsT KOMIeTeHLIMH (4acTu Marepyasbl U
KOMIIETeHI1H) cpe/iCTBa
YK-1. CriocobeH oCyI1IeCTB/ISATH N/-1yk-1 CiocobeH OCyIecTB/IsATh Hposepka
KPUTHUYECKUI aHa/In3 Mpo0IeMHBIX TIOMCK, KDUTUYECKUH aHa/u3 U COACPIAUA
CUTYal[ii Ha OCHOBE CHCTEMHOT'O cuHTe3 UH(POPMAL|H, IPUMEHSITh KOHTPOJLHOU
TIO/IX0/1a, BbIPA0AThIBaTh CTPATErHIO CHCTEMHBIY TIOAXOZ, [J1s1 pelleHust paboThl mm
VH/IUBU/1yalIbHOTO

JleiCTBUM.

MMOCTAaBJ/IEHHBIX 3a/ad4.

JlOMalllHero




‘ 3a/laHudA

Tabmuiia 13 — Kputepun o1jeHKH KOHTPOIbHOM pab0Thl M MHAWBUAYaTbHOTO
[IOMaIlIHero 3a/aHus

[Toka3aTenmu KonmuecTBo 6anioB
MuHMMaJIbHOe MakcumasibHoe

CobOmoenne rpadrKa BbITOTHEHMS. 0 1
[1paBU/IBHOCTE OTBETOB Ha 0
TeopeTHYeCcKre BOMPOCHI.
[IpaBUILHOCTB pelleHus 3aay. 0 3
Cobmtomenue mpaBu1 0opMIIeHHUS 0 1
OTBeTa Ha TeOPeTUUYECKUM BOIPOC.
CobrosieHue rpaBus1 ohopmieHuUst 1
peleHus 3a7jauM.
UToro: 0 10

Tabmuia 14 — Kpurepuu orjeHKHA C(pOPMHUPOBAHHOCTHA KOMITETEHILIMM 110 KOHTPOJIbHBIM

paboTam ¥ MHAMBHUAYATbHBIM JIOMAITHUM 3a/IJaHUsIM MOZYJist 1.

Ko u KpuTepuu olieHMBaHUs1 CHOPMUPOBAHHOCTH KOMIIETEHLMN
HavMeHOBaHKe (4acTV KOMIIETEHI|HN)
WHMKaTOpa Ha 6a30BOM ypOBHE Ha TIOBBIILIEHHOM YPOBHE
JOCTKEHUST COOTBETCTBYET OLIEHKE | COOTBETCTBYET OLIEHKE | COOTBETCTBYET OLIEHKE
KOMITETEHI[UH «YZOBJIETBOPUTE/IEHO» «XOpOIIIO» «OTIMYHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMITETEHLIUH) MaKCUMaJibHOTO Oasila | MaKCHMasbHOro Oa/ia | MakcuMasibHOro Oasia
NA-1yka CryzeHT geMOHCTpUpY- | CTyJeHT MoKa3biBaeT OT/IMYHO BJa/IeeT Teo-
CriocobeH €T Y/JOB/IeTBOPUTE/Ib- XOpolllee 3HaHUe Teope- | peTUUeCKMM MaTepua-
OCYIIECTB/IATD Hble 3HAHUS OCHOBHOIO | TUUECKOro Marepuana | oM. IToka3kIBaeT riy-
nouek, MaTepuasna MoAys 3. mozysst 3. CriocobeH OoKOe 3HaHHe 1 TIOHU-
KPUTHIHECKHIH YcBoWT OCHOBHOE CO- CaMOCTOSITE/TEHO MaHHe OCHOBHBIX ITOHSI-
aHa/u3 U CUHTE3 .
uHbopMaruH, Jiep>)KaHKe TeopeTuye- | /iefiaTh BHIBOABI U TUI U 3aKOHOB 3J1eK-
NPHUMEHSAT CKHUX OCHOB 3JIEKTPO- 000011IeHus1, HAXOAUTh | TPOXUMHH, TEOPETHYUEC-

CHUCTEeMHBIN TTOAXO0[,
JI71s1 pelleHust
TOCTaBIE€HHBIX

3a/au.

XVUMUU. 3HAeT OCHOB-
Hble BU/Ibl XUMHUYECKUX
VICTOYHUKOB 3JIeKTPU-
YyeCKOW SHepruu u
MeXaHWU3MBbI IIpoTe-
KaoIMX B HUX MpoLiec-
COB. 3HaeT CYILIHOCTb
3/1eKTPOJIMTUYECKUX
peakLyii U UX NPaKTU-
yeckKoe NIpUMeHeHHe.
[ToHrMaeT npuUYMHBI
KODPO3MOHHBIX
SIBJIeHUU U 3HAeT
OCHOBHbIe CITOCOOBI
3alUThl OT KOPPO3HUH.
NmeeT npobebl B
3HAHUSIX, He TIpersT-

TIPUUMHHO-C/Ie/ICTBEH-
Hble CBSI3U U NIPUBOJUTh
Jl0Ka3aTebCTBa OCHOB-
HBIX T10JI0’KeHUH
3/1eKTPOXUMUMU.
CBobo/iHO BrasieeT
Hay4YHOW TePMHUHOJIO-
ruel, 6e3 3aTpyiHeHU
pelliaeT CTaHAPTHBIE U
HECKOJIbKO YCJIO’KHEH-
Hble 3a7auu. OHAKO
JI0ITyCKaeT HEKOTOpbIe
HETOYHOCTH TIPU UHTEP-
rpeTaLyy MoJTyuyeHHbIX
pe3yJibTaToB.

KHX aCIleKTOB rajibBa-
HVIKU, 3J1IeKTPOJIM3a U
KOPpO3UU MeTaJlIOB.
Jlerko ycraHaBivBaeT
B3alIMOCBSI3U MeXy
r3y4yaeMbIMU TIPUPOJI-
HBbIMHU 1 [TPOMBILLIEH-
HBIMHU TpoLieccamy,
6e30mMO0YHO perraeT
C/I0>KHBIE 33/lauy.
[IposiBnsieT TBOpUYECKUI
MO/IXO0/, K pPelleHHI0
MOCTaB/IeHHBIX 3a/la4 U
KpeaTUBHOCTb
MBILIEHUS.




CTBYIOLIIME anbHel-
1emMy 00y4eHHIo.
Bocripoussoaut
Hay4Hble TEPMUHBI U
OCHOBHbIe TIOHSATHS
Teopud. MoeT JjaThb
VIOBJIETBOPUTE/TbHBIE
OTBEThI Ha BOTIPOCHI
KOHTDPO/IbHOM paboThI,
PeIINTh CTaHJapTHbIE
3aJlauu UHJUBU/IY-
aJIbHOTO [JOMAILIHEero
3aJlaHus, HO JiesiaeT
HEeCKOJIbKO HerpyObIx
OIIMOO0K.

3 OIIPEAEJIEHUE PE3YJIBTATA
IMPOMEXXYTOUYHOWM ATTECTAIIUA

dopma NpOMeXyTOYHOU aTTeCTalyu 0 JUCLIUTUIMHE 3auem.

OxkoHuaTenbHbIE  pe3y/bTaThl 00yueHHs ((hOpMUPOBaHUS  KOMIIETEHIIHiA)
OTIpeJIeNIII0TCS TIOCPe/ICTBOM TepeBofia 0asisioB, HaOpaHHBIX CTYAEHTOM B TIpoLjecce
OCBOEHHUSI  [UCIUIUVIMHBI, B OLIEHKA: 0a30BbIi ypOBeHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIUM CUWUTAETCS JOCTUTHYTHIM, €C/Id pe3yabTaT OOyueHHs COOTBETCTBYET
olieHKe «3auTeHo» (50-100 peHTHHTOBBIX OasIIOB).

O1jeHouHbIe MaTepUa/ibl U CPeJCTBA AJisl MPOBEPKU
copMHUPOBAHHOCTH KOMIIETEeHI[HM U

Kopa u HauMeHOBaHUe KOMINIeTeHIMHU
YK-1 crioco6eH oCyIiecTBSITh KpUTUUECKUI aHa/Ti3 TIPO0IeMHBIX CUTYyal[ii Ha OCHOBE CUCTEMHOTO
T10/1X0/1a, BbIpabaThIBaTh CTPATETHIO JEHCTBUH.

3ajaHusa 3aKpbITOro TUIA
BbiGepume o0uH npasusibHbIll éapuaxHm omeema
1. BopopozHblii oKasaTe/b cpe/ibl pactBopa pH=7 03Hauaet,uTo:
cpefia KUcC/asi;
+ cpesia HeWTpaabHas;

cpeia 1iesiouHasi;
cpefia coJieHasl.



3ajjaHusA OTKPBITOr0 THIIA
Jonoanume

2. ATOMHOe A/Ip0 COCTOUT U3
[TpaBU/IbHBIN OTBET: MPOTOHOB U HEUTPOHOB.

3. Cawmblili 371eKTPOOTpULIaTe/IbHbIN (XMMUUEeCKH aKTUBHbBIN) 371IeMeHT NepuoAruyeckKoi CUCTeMbI 3TO

[TpaBU/IBHBIM OTBET: QTOP.

4. Macca comm, cogepykatasicst B 200 rpammax 5%-HOro pacTBopa paBHa
[TpaBunbHbIM OTBeT: 10 rpamMmoB.

4 TIOPSIIOK ITPOBE/TEHVS IIOBTOPHOM
IMPOMEXYTOUHOM ATTECTAIIUN

cDO]:)M{:[ HPOME)KYTOHHOﬁ dTTeCTalyu 110 AUCIIUAIVIMHE 3a4yem.

@OoH/, OLIEHOUHBIX CpPEJACTB /Jid TpPOBeJeHUs1 TIOBTOPHOM TMPOMEXYTOUYHOMU
aTTecTaluy (OpPMUpPYeTCsl M3 uuc/a OLIeHOUHBIX CpeACTB IO TeMaM, KOTOpble He
OCBOEHBI CTYJIEHTOM.

IIpumeuaHnue:

[omonmHuTenbHbIe  KOHTPOJIbHBIE  UCTIBITAHUS  TIPOBOAATCS  IJiA  CTYZAEHTOB,
HaOpaBimx MeHee 50 Oa/wtoB (B cooTBeTCTBUM C «Ilojio’keHHEM O MOAYIBHO-
PEUTUHTOBOM CUCTEME ).

Tao/ma 15 — Kpurepun orjeHKH c()OpMUPOBAHHOCTH KOMITeTEHIIHH

KpuTepuu olieHrMBaHus CHOOPMUPOBAHHOCTH KOMIIETEHIIUN
(4acTM KOMIETEeHIINM)
COOTBETCTBYeT OL|eHKe «3auTeHO»
50-100% oT MakCHUMaILHOI'0O Oasia

Kop v HauMeHOBaHUe WHAUKATOpa
JOCTVD>KeHUsT KOMITeTeHL[UH
(4acTu KOMMIEeTEeHIIUN)

CTy/eHT MOKa3bIBaeT 3HAHUS BCET0 MPOrPaMMHOIO
N/I-1yk-1 CriocobeH oCylIeCTBATh | marepuana. [laéT y0BIETBOPUTE/bHBIII OTBET Ha OCHOBE

TOMCK, KPUTUUECKUM aHa/u3 U V3yUYeHHbIX TeOpHi. YMeeT I0J1b30BaThCsl CIPaBOYHBIMU
cuHTe3 MH(GOpPMaLIUU, TIPUMEHSITh MaTrepuanamH, yueOHUKOM, JOTOTHHATETbHOU
CUCTEeMHBIY TIOIXO/T /i1 pellIeH s muTepaTtypoi. [IpumeHsieT cuctemy yC/TOBHBIX

TIOCTaB/IeHHbIX 3a/ay. 0003HaueHUI TIPY Be/IEHUH 3aITCeH, COTTPOBOXKIAFOIIUX

0TBeT, (G OpPMY/IMPYeT MbICJIU HAYYHbIM SI3bIKOM.
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