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ITacniopT )oHAQ OLIEHOUHBIX CPE/ICTB

Ta6auna 1
dopmupyemMbie OueHouHbIEe KosmmuecTBO
Mojaynb AUCHUNIIMHBI KOMIEeTeHIUU WU X MaTepHaabl U
4acTu cpeAcTBa
Moayab 1. «OCHOBHBbIE MOHATHUA M 3aKOHBI XUMHUU»
Pa3den 1. BeedeHue &
npeomMem Xumuu.
[Ipenmer u 3ajaur XMMUM. nas, 33
OCHOBHBIE TTIOHATUA U KuP, 3
3aKOHBI XUMUH. CobecenoBanue, 27
OKBUBAJIEHT. 3aKOH 3awumra JIP, 3
3KBUBAJIEHTHBIX TectrpoBaHue. 125
OTHOILIEHUH.
Pazden 2. CmpoeHue
amoma u xumu4ecKkas
ces3b. CTpoeHre aTOMOB. YK-1. CriocobeH 0CyIIIeCTB/ISATH
[Teproanueckuii 3aKoH 1 KPUTHYECKUMN aHa/n3
repyojuyveckKas cucrema npo0JIeMHBIX CUTYalWid HA OCHOBE
H.M.Menpeneesa. CUCTEeMHOI0 MoJX0/1a,
XuMHUUecKast CBSI3b U BbIpabaThIBaTh CTPATETHIO
CTpOeHUe MOJIeKY/I. JeNCTBUI.
Pa3den 3. Xumuueckas
mepMoOUHAMUKa u
KUHemuKa. JHepreTuka
XUMHUYECKHX TIPOLIeCCOB.
CKOpOCTb XMMHUYECKOM
peakLi U MeTO/bI ee
perynupoBaHus. Karanus.
Xumuueckoe U (pazoBoe
paBHOBecHe.
Mojayas 2. «PacTBOpbI»

Pa3zden 4. Pacmeopbil.
Knaccnguxaras YK-1. Cioco6eH oCy1ecTBIATh
pactBopoB. CriocoObl N nnas, 11
BBIP&)KEHUS KOHLIeHTpaLiu KpUTHHECKUT akianm KHP, 3

npo0IEMHBIX CUTYal[|ii Ha OCHOBE
pPacTBOpPOB. CHICTEMHOro OXOAA, CobeceoBaHue, 9
OJIeKTPOJIUTUYeCKast 6 3arura JIP, 2
pucconmanus. I'naponus BRIpADATBIBATD CTPATETHIO TectrpoBaHue. 40

o JleCTBUM.
COJIeH.
Mopyib 3. «OCHOBBI 3/IEKTPOXUMHH»

Pazden 5. OkuciaumenbHo-
eoccmaHoeumesibHble YK-1. Crioco6GeH oCy111ecTBATh nas, 22
npoyeccbl. OKUC/TUTEIbHO- KPUTHUYECKUW aHau3 KHP, 3
BOCCTAHOBUTE/bHbIE npoO/ieMHBIX CUTYyaluii Ha ocHoBe | CobecefoBaHue, 10
riporjeccbl. OCHOBBI CHCTEeMHOI0 OAX0/a, 3amgura JIP, 3




3JIEKTPOXHUMHHU.

BbIpabaThIBATh CTPATETHIO
JIeCTBUM.

TecTtupoBanue.

44




1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJUMBIE /151 OHEHKHA
3HAHU, YMEHUM Y1 HABBIKOB JIEATE/IbHOCTU B ITPOIIECCE

OCBOEHUSA INCIIUITVINHbBI

Tabmna 2 — @opMupyeMbie KOMIIETeHIIUH

Koa u HaMeHOBaHMe
KOMIIETEeHIUN

Kopn v HauMeHOBaHMe
VH/IMKaTopa JA0CTHKeHHsI
KOMITeTeHLIUU
(4acTH KOMITeTEeHI|UM)

O11eHOUHBIe
Marepuasbl U
cpe/iCcTBa

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

MOJJ[YJII) 1 «OCHOBHBIE MIOHATHA U 3aKOHbI XUMHH»

na3
N/-1yk-1 CriocobeH oCyIecTB/SATh MTOUCK, A

. CobecegoBaHue
KPUTHUECKUM aHalu3 U CUHTe3 MH(popMaLiy, 3aumira JIP
MIPUMEHSTb CUCTEMHbIW TTOAXOZ, /151 PeLLeHUs] T é’?{
MOCTaB/IeHHBIX 3a7iau.

A KuP
Moayb 2. «<PacTBopbI»
na3
N-1yk-1 CriocobeH oCyILecTB/IsATh MOUCK,

o CobecegoBaHue
KPUTUUECKUM aHa/IU3 U CUHTe3 WH(hOopMal[iy, 3auuira JIP
TIPUMEHSITb CUCTEMHbIN TIOXO0/, /151 peLleHUst Té?‘[
NIOCTaBJ/IeHHBIX 3a/au.

A KuP
Mopayab 3. «OCHOBBI 3/IEKTPOXUMHUMN»
na3
N/-1yk-1 CriocobeH OCyILeCTB/ISATh MOUCK,

o CobecegoBaHue
KPUTHUECKUM aHa/I3 U CUHTe3 WH(hOopMal[1y, 3auuira JIP
TIPUMEHSITb CUCTEMHbIN TIOXO0/, /1Sl pelleHUst Té?‘[

IMMOCTaBJ/IEHHBIX 3a14d4.

KuP




OneHouHbIe MaTepHasbl ¥ Cpe/ICTBa
AJiA IpoBepKH chopMHPOBAaHHOCTH KOMIIeTeHI{HI

Mopaynb 1. «OCHOBHBIE IOHATHUA Y 3aKOHbI XUMHH»

Bomnpocsl s codecegoBanusi o TeMaMm: «OCHOBHbBIE IOHATHS XHMHH»,
«CTexuoMeTpuyecKyue 3aKOHbI XUMHI».

Yrto Takoe XMMUUeCKHl 31emMeHT? ATomM? Mosekyna?

Yro Takoe npocrtoe BewjecTBo? C/10KHOe BelleCTBO?

UTo Takoe OTHOCUTe/IbHAs aTOMHasi Macca? OTHOCUTeIbHAast MOJIeKYJIIpHas Macca?

UTo Takoe KOJIMueCTBO BeljecTa? B Kakux eIUHUL[aX OHO U3MepseTcs?

Yro Takoe MosisipHasi Macca? [IpuBenuTe nprMep pacyeTa MOJIIPHOM MaccChl.

Urto Takoe rocrosiHHas ABorazpo?

CdopmynupyiiTe cTexroMeTpruueckre 3aKOHbI XUMUHU.

Kak paccunTtarh 5KBUBa/IeHT U 3KBUBAJIEHTHYIO MacCy MPOCTOr0 BelecTBa

(XMMHUeCcKoro 3/ieMeHTa)?

9. Kak paccunTaTth 3KBUBAJIeHTHBIM 00beM ra3a, Tpe/ICTaB/ISIOIIero co6oi mpocToe
BeIL[eCTBO?

10. Kak paccuuTaTbh 5KBUBa/€HThI U SKBUBa/IEHTHbIE MaCChl CJIO’KHBIX BeIeCTB — OKCU/IOB,
CoJieil, KUC/IOT U OCHOBAHUM?

PN~ WN

TpeOoBaHus K 0(popM/IEeHHIO 0TYeTa 10 J1abopaTopHoii padoTe
Otuet odopmiisieTcst B 1abOpaTOpHOM TeTpau.

Copgepxanue oTuera:
[TopsiAKOBBIM HOMep JlabopaTOpHOI paboThl, ee Ha3BaHHeE.
Lenb paboThI.
3ajaHue.
KpaTkoe TeopeTrueckoe BBe/ieHHE K JJaHHOM pabore.
Ha3BaHue OmBITOB.

6. OdopmsieHre pe3yIbTaTOB OIBITOB B COOTBETCTBUHU C MPEAbSB/ISIEMbIMUA TPeOOBaHUSIMH.
3arura 1abopaTopHOM PaboThI OCYIECTB/ISIETCS Ha 3aHITHH, CJIeIYIOIEM TI0C/Ie ee BbIo/HeHus . [Tpu
3alUTe CTYAEeHT [OJ/DKeH TIpeJCTaBUTh OTYeT 1o JjabopaTopHOi paboTe, COCTaBIE€HHBIA TI0
TIpe/I/I0YKeHHOW BhIIIe CXeMe, TIOSICHUTH BCe TIPUBEEHHbIE pacyeThbl U BBIBOJbI, BBIOHUTH CBOM
BapMaHT 3aJjaHUs IO TeMe jabopaTOpPHOM paboThl (PelUTh 3a/jauy WM COCTaBUTh YpPaBHEHUs
XUMHYECKUX peaklyi).

ik e

TecToBble 3afiaHNsl i/I TeKYIero KOHTPOJ/Is1 3HaHUM 10 TeMaM:
«OCHOBHBIE MOHATHSA XUMHI», «CTeXHOMeTpUYeCKHe 3aKOHbI XUMHI».

Ba)xkHelilue TeopHu, COCTaB/IAIOIIME 0CHOBY XUMHUH, 3TO
+ aTOMHO MOJIeKY/IsipHasi TeOpHsi KBAHTOBAsi TeOPHsi CTPOEHUSI aTOMOB M MOJIEKYI,
3aKOH COXPaHeHUs MacChl U SHEPTUH, TePUOUUeCKUN 3aKOH
OKMCJIUTE/IbHO- BOCCTAHOBUTE/IbHAsL TEOPUS], TeOPUsl H/leabHbIX ra30B,
TeopHsl CTPOEHUSI KOMITJIEKCHBIX COeJJMHEeHUN
TeopHsi KUCJIOT U ocHoBaHUM BpeHcTezia JIoypH, Teopusi BaJleHTHBIX CBsi3eit
[alitnepa u JIoHA0Ha
TeopHsi XMMUUEeCKUX CBs3el, TeOpUsl reTeporeHHbIX MPOLIeCCOB, 3/1eKTPOHHAs TeOpUst

Menbpuaiinel XMMHYEeCKH HeJe/TAMOM YaCTHIeH BeleCcTBa SIB/IAeTCA:



MoJieKysia

1IOH

+arom

XUMHUUYECKHUH 371eMEeHT

KosmuecTBO BeljecTBa — 3T0:

+IIOPLMs BEIeCTBA, M3MEPeHHas B MOJISX
YKCJIO0 CTPYKTYPHBIX YacTHL], paBHoe 6-10%3
Macca BelecTea

HaBeCKa BelecTBa

M30TONBI XMMHYECKOI0 3/71eMeHTa 0T/INYalTCcs APYr OT Apyra:
+110 YMC/Ty HEUTPOHOB

T10 YNUCJIY 5/IEKTPOHOB

T10 YMC/Iy IPOTOHOB

T10 T10JIO)KEHHUIO B NIepPUOUYECKOM ChCTeMe

Kakas cTpoka U3 nepeunc/ieHHbIX BeIl[eCTB BK/IHOUYaeT TOJIbKO MPOCThIe
BelecrBa?

KHCIOPOJ, BO3/1yX, BOJOPO/, JKeJe30

docdop, Bojopo, TUPUT, Ccepa

JiepeBo, TIeCOK, MeJl

+>Kesie30, cepa, 030H, ajiMa3

N3 nepeunic/ieHHbIX SAB/IEHUN 0TMeTbTe XMMHUUYeCKHUe:
+ropeHue CIiMuykKu

+CKHCaHUe MOJIOKAa

+p>KaBjieHHe »Keje3a

MpaBJ/IeHUe MeTaslia

Kakoii 3aK0H /JaeT 0CHOBY /I/Ifl COCTaB/IeHHsI XUMUYECKHUX pPeaKuu?
3aKO0H MOCTOSTHCTBA COCTaBa BelljeCTBa

3aKOH 2KBUBA/IEHTOB

+3aK0H coXpaHeHHsI MacChl BelljecTBa

3akoH ABorazpo

Yrto Ha3bIBaeTcs MOCTOSIHHOM ABorajgpo?

1 Motk BelrecTBa, cogepsarruii 6,02-10 2mMonekyn

+uncio yacuiy 6,02-10%3, cogepxkaruxcst B 1 Mojib 106010 BelecTsa
1 Mok BelecTBa, cogepsaiuii 6,02-10 22 atomoB

coziepkanue 6,02-10 22 aromoB B 12 r. yriepoga

Kem ycTraHoOB/1IeH 3aK0H NNOCTOSAHCTBA COCTaBa BelecTBa?
M. B. JIoMOHOCOBbIM

k. lanbToHOM

+XK. IIpycrom

A. ABorazpo

MHorue XuMH4YeCKHe 3/IeMeHThI 00pa3yl0T HeCKO/IbKO NMPOCTHIX BeleCcTB,
o0/1afa0IUX Pa3IMYHBIMHU cBoiicTBaMu. Kak Ha3bIBaKOT 3TO sAAB/IEHUE?
M0JIMMOP(PU3MOM

TOMOJIOTHeN



MHOTOMEPHOCTBIO
+anioTporven

XuMHYecKHe CoeJHHeHHs MePeMEeHHOr0 COCTaBa HAa3bIBAKOT:
CJIO)KHBIMU BeIIleCTBaMU

JATbTOHUAMU

KOMIUIEKCHBIMH BeIl[eCTBaMU

+0epTosiUaaMu

XuMuueckKye CoefHUHEeHUs MOCTOAHHOI0 COCTaBa Ha3bIBAKOT:
OepTosaaMu

BelljeCTBaMu

+1a/IbTOHUIaMU

KOPITYCKY/IUZaMH

Onpegenure Maccy (r) KHC/IOPO/Ja, 00beM KOTOPOro (H.y.) cocraBisiet 44,8:1.
6,4

+64

22,4

2,2

Onpejenure KOJIMYECTBO MOJIb X/I0Pa, 00 €M KOTOPOT0 MPH H.y.
cocrasjser 11,2 .

+0,5

11,2

22,4

10,5

Macca o0pa3na Kap6oHara Ka/bijus paBHa 10 r. Onpe/je/iure Ko/ iM4eCTBO
BeIlleCTBa TOM COJIH.

100

+0,1

0,01

10

Kakyo maccy (r) umeer 1,55 -10?3 mostexys1 Boab1?
+4,63

46,3

0,46

46

Kakoe K0/IMueCTBO BelecTsa (MoJib) COCTaB/IAIOT 6,02-10% mostekyn?
10

+100

0,1

1000

MoisipHas Macca KaKux U3 NPUBe/IeHHbIX HWKe BelleCTB 0/JUHAKOBa?
CaCOs u NaBr

+H3PO4 1 HySO4

CuS u AuCls

NaBr u CuS



Kakue 13 nepeunc/ieHHbIX HH)Ke ra30B jierue Bo3gyxa?
+a30T U aMMHaK

a30T U KUCJIOPOJ,

amMMHaK U ¢Top

KUC/10poJ, U ¢hTop

Kakoii 06bem 3aHuMaroT npu H.y. 100 Mosib s1r060ro rasa?
22,4 1

+22.4 v

22,4 m°

2,24 m3

B kakom 00béme (J1) aproHa (H.y.) COAePIKUTCA CTO/IBKO JKe aTOMOB,
CKO0J/IbKO B 11,2 1 Bogopoaa?

+5,6

11,2

22,4

224

Kako# 13 MeTa/1y10B MO)XKeT UMeTh MOJIAPHYI0 MacCy SKBHBaJIeHTa,
paBHYIO0 32 r/M0J1Bb?

+Cu

Fe

Na

Ca

MoisipHBbIe MAacChl IKBUBA/IEHTOB KAKHX BeIl[eCTB PaBHbI HX
OTHOCHTE/TbHBIM MOJIEKY/IIPHBIM Maccam?

+HCI 1 HCIO4

CaCl> u NaHCO3

+HCI u NaHCO3

HClO4 un CaClz

KakoB ¢akTop 3xBUBa/ieHTHOCTH 0PTO(¢0oCc(hOpPHOI KHC/IOTHI B PeaKI[um:
H3PO4 + 3KOH = K3PO4 + 3H20 ?

1

1/2

+1/3

1/5

OmnpejennTe 3HaUeHUsA MOJIIPHBIX MacC 3KBUBa/IeHTOB (I/M0JIb)
cnegyromux BemecTB: NaCl u NaHSO3.

+58,5u 104

104 u 58,5

58,5u 10,4

585mu 1,04

Haiiure Maccy HUTpara aMMOHUS ( T'), KOTOpasi MOXKeT OBITh MOJTy4YeHa
NpH B3aUMOJeiicTBUM 224 /1 aMMHaKa € a30THO# KHC/IOTOH NPH H.y.

8

+800



80
0,8

B peaknuio ¢ Bogopoaom Bcrynu/io 7,1 r razoodpasHoro xsiopa. Paccunraiire
KO/INUeCTBO BelllecTBa (M0J/ib) MPOAYKTA pPeaKI[um.

0,1

0,3

+0,2

0,4

CepHy10 KMC/IOTY NIO/Iy4alOT MPH B3auMo/ielicTBUM oKcuja cepsl (VI) ¢ Bogoit.
CKOJ/IBKO r'PaMMOB OKCH/IA Cepbl He00X0JUMO B3ATH /1A moaydeHus: 196 r H, SO4?
1,6

+160

16

0,16

130 r yMHKa NpopearupoBasio ¢ KUCI0poAoM. CK0/IbKO rPaMMOB OKCH/la LIUHKA
o0pa3zoBasoch?

1,62

+162

16,2

1620

Kakoii 00sem (71) AnoKcuja cepsbl (H. y.) odpa3yercst npu oxurannu 20 1 H>S?
Peakijusi mpoTeKaeT B COOTBETCTBHH C ypaBHEHHEM:

2H> S + 302 = 2S0: + 2H:0.

0,02

2

0,2

+20

Kakas Macca BojpI (I) MOXXeT OBIThH 10/Ty4eHa NP B3aUMO/IeiiCTBHH
C KUCaopoaom 224 i1 Bogopoaa?

0,18

18

1,8

+180

Haiiure Maccy ruipoKcu/ia Kajibus (), KOTOPbIN ObLT MO/TyUYeH NpH
B3aMMO/elCTBUU C Bojioi 658,8 r HerameHoi u3Bectu, coaepxainei 85 % CaO.
74

800

+740

1000



Bomnpocs! pisi cobecejoBaHNsA 110 TeMaM:

«CTpoeHue atoma», «XUMHYeCKas CBA3b U CTPOEHHE MOJIEKYJI».
1. CoBpemeHHbIe TIpeJCTaBIeHUs] O CTPOeHWH aTtoma. V3oTombl. CTpoeHHe 3/eKTPOHHBIX 000I0ueK
aTOMOB. J/IeKTPOHHAasi KOH(QUrypaLys aToMa.
2. 3aKOHOMEPHOCTH M3MeHeHHsI XMMUYeCKUX CBOWCTB 3/1IEMEHTOB U UX COeJMHEeHUMN B 3aBUCUMOCTH OT
noJsiokeHus B [leprouueckoli cucteMe 31eMeHTOB.
3. PagnoaktuBHOCTH. OCHOBHBIE BH/bl PAAUOAKTUBHOIO pacriaja.
4. XuMnyeckasi CBA3b 1 ee OCHOBHbIe ITapaMeTpbl. DJIeKTPOOTPULIATE/IbHOCTD.
5. KoBaneHTHas cBs3b (T10JISIpHAst ¥ HETOJIsIpHAast). MexaHW3Mbl 00pa30BaHUsI KOBAaJIEHTHOMN CBSI3H.
CBolicTBa BeILeCTB C KOBaJIEHTHBIMU CBSI3SIMHU.
6. MlonHas cBs3b. Ocob6eHHOCTH MOHHOM CBsi3v. CBOWCTBA BEIL[eCTB C MOHHBIMH CBSI3SIMH.
7. Metanmueckasi CBsi3b. OCo0eHHOCTU MeTa/uTnyecKoi cBsiu. CBOWCTBA BeleCTB C MeTal/TiueCKOu
CBSI3bIO.
8. BozmopoHasi cBsi3b. Oco0eHHOCTU BOIOPOIHOM CBsi3v. CBOMCTBA BELeCTB C BOJOPOJHBIMU CBSI3SIMU.
9. I'mbpuan3anys aTOMHBIX OpOUTasel U CTPOEHHe MOJIEKYI.
10. Mexxmoneky/isipHOe B3aUMOJeCTBHe.

TecToBble 3aiaHUA /I TEKYLIero KOHTPOJisl 3HaHUM 10 TeMaM:
«CTpoeHue aTomMa», «XMMHUUYeCKas CBA3b U CTPOeHHEe MOJIEKYJI».

Uto siB/IsIeTCA OCHOBAHUEM /IS COBPeMeHHOM KBa/Tu(UKaI[ui XUMUYEeCKUX 3/IeMeHTOB?
BQJIEHTHOCTh

CTpoeHUe aToMa

aToMHas Macca

+4uC/I0 IIPOTOHOB B g/ipe aToMa

Uro onpeesisier ¢puU3sHUeCKUA CMBIC/ OPAJKOBOI0 HOMepa XMMHUYeCKOro 3jieMeHTa?
TI0JIO’KEeHYe 3/IeMeHTa B IepUojUYecKor cucTeme

+4nC/I0 IIPOTOHOB B s/ipe aToMa

YMCJI0 SHEPreTUYeCKUX YpPOBHeU

UYKCJIO HEUTPOHOB B aTOMe

Uro onpeesier ¢pu3nUecKUd CMbIC/I HOMepa Nepuojia B epUoJUYecKoH cucreme?
CcXofHble (HU3UKO-XUMHUUECKHe CBOMCTBA 3/IeMEHTOB JAHHOTO TIepro/ia

MeTa/uTnyecKre CBOMCTBA C/ieBa HalpaBo 0C/labeBaroT

+4YKC/I0 37IeKTPOHHBIX YPOBHEM B aTOMaX PaBHO HOMepY Tepuojia

CBOWCTBA 3/IeMEHTOB MePUOINYECKH TTOBTOPSFOTCS

Yem 00yC/10B/IeHBI MeTa/UIMYECKHE CBOMICTBA XUMHYECKHX 3/IEMEHTOB
C TOUKH 3peHHsl XUMHUU?

+CI1ocOOHOCTBIO aTOMa OTJABATh 37IEKTPOHbI

CIOCOOHOCTBIO pearpoBaTh C HeMeTaslaMu

Be/IMUMHOM 3/1eKTPOOTPULIaTE/TbEHOCTH

CTPOEHMEM KPUCTa/UIMYeCKOU peleTKU

Kakue cBOWCTBa yCM/IMBAKOTCA Y XUMHUYECKHX 3/1IeMEHTOB IJIaBHBIX MO/IPYIII
C yBeJIMYeHHeM aTOMHOro Homepa?

+MeTa/I/InyecKre CBOMCTBA

HeMeTa/l/InuecKre CBOMCTBA

XUMHWYeCKast aKkTUBHOCTb

pPacTBOPUMOCTh B BO/j[e



Kakue cBOHCTBa yCH/TMBAKOTCA Y XHMHUYECKHX /IEMEHTOB B Mpeje/iax nmepuo/ja
c/ieBa Hanpaso?

MeTa/lJInuecKuii 01eck

3JIEKTPOTIPOBOJHOCTh

+0KUC/IUTe/IbHbIe CBOMCTBA

OTHOCHTeJIbHAs IJIOTHOCTh

Kakue xumMuueckue 371eMeHThI Paciio/I0)KeHbl B MOPA/IKe BO3pacTaHMs UX
aTOMHBIX PaJUuyCoB

N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B ry1aBHBIX mOArpynmnax nepuojuueckoi CHCTeMbl BOCCTAHOBUTE/IbHAsI CMIOCOOHOCTh
aTOMOB XUMHMYECKHX 3/IeMEHTOB BO3PacTaeT C:

yBeJIMUeHUEeM Urcria HeUTPOHOB B siipe

yMeHbllIeHWeM painyca aTOMOB

yBeJMUeHUEM UKCIa 37IeKTPOHOB Ha BHEIITHEM SHEPreTHYeCKOM YPOBHE

+yBe/IMueHreM pasiiyca aToMOB

Yucio 31eKTpoHoB B one Fe?* cocraBiser:
23

+24

26

56

Yemy paBHO 4yHC/10 cBOOOAHBIX 3d opOuTasteii B aToMe [UHKA?
5

+0

1

2

B no6ouHbIX MOATpyNNax MeEPUHOANMYECKOH CHCTEMbI BOCCTAaHOBHTE/IbHAA
CIOCOOHOCTH aTOMOB XHMHUUYECKHX 3/IeMeHTOB BO3PacCTaeT C :
+yBe/IM4yeHUEM paJinyca aTOMOB

YMEHbIIIEHUEM pajuyca aTOMOB

YBeJIMUeHUEeM Uuc/ia 3/IeKTPOHOB Ha BHEIIIHEeM SHepreTuueCcKoM ypOBHE
yBeJIMYeHueM 3apsja sapa

Yemy paBHO MaccoBoOe YHC/I0 aToMa?
YUCTy TIPOTOHOB B aTOMe

YMCITy 3/IEKTPOHOB B aTOMe

YKC/ly HEHTPOHOB B aTOMe

+4MCITy HYK/IOHOB B aTOMe

YeMy paBHO YK (/10 HEUTPOHOB B aTome 15 P?
31

16

+15

46



Kakoe KBaHTOBOe UHC/I0 XapaKTepu3yeT Hanpas/eHHe 31eKTPOHHOro 00/1aka
B IIPOCTPAHCTBe?

n

1

+ml

ms

Kakue 3HaueHHUs1 IPUHAMAaET MarHUTHOEe KBAHTOBOE YHC/IO0 /IS
opoOuTanei d-moaypoBHs?

0,1,2

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

-1,0, +1

1,2,3

Yemy paBHO 4K (/10 opOuTasiell Ha f-mMogypoBHe?
1

3

5

+7

ATOMBI, KAKOIr'0 3/1eMEHTa HMEIOT 3/IeKTPOHHYI0 KOH(HUIypaLHI0
BHeIIHero c/ios: 4s24p°?

+35Br

7N

33AS

23V

YeM 0T/IMYAIOTCS aTOMBI H30TOMOB O/JHOT'0 3/IEMeHTa?
YKCJIOM TIPOTOHOB

+YKC/IOM HEHTPOHOB

YKCJIOM 3/IEKTPOHOB

3apsiioM sipa

Yemy paBHO MaccoBoOe YUC/I0 a30Ta 7N, KOTOPbIH CO/lep>XUT 8 HeTPOHOB?
14

+15

16

17

Kakue 3HaueHusi NpMHUMAaeT OpOUTa/IbHOE KBAHTOBOE YHC/I0 AJIA
BTOPOI'0 SHEPreTHYECKOr0 YPOBHA?

0, 1,2

-2,-1,0,1, 2

+0, 1

1

Kak o0603Hauaercsi mogypoBeHb, Aj1s1 Koroporon =4 ul=0?
af

4d

4p

+4s



ATOMBI, KAKOI'0 3/1eMeHTa MMelT 3/IeKTPOHHYI0O KOH(UIypalMI0 BHEIIHero ¢ios:...3s>3p*?
6C

1451

+16S

24Cr

AnekTponHas ¢opmysia aroma 1s?2s?2p®3s23p3. Onpegennre 31eMeHT U BO3MOXKHBIE
CTerneH! OKMC/ICHHS:

+3, +5. As

+4, +6. S

++3,+5. P

+3, +6. P

Jlia aToma 371emMeHTa ¢ hopmyJioii 1 s22s22p®3s23p4s? onpepgennre aroMHbIH HOMeEp.
12

+ 20

50

19

JI/ia aToMa C 3/IeKTPOHHOM (pOPMyJI0k BHELIHHMX 3/IeKTPOHOB yKaxuTe 4 s23d%4p?
YKC/I0 HEeCTTaPeHHbIX 3/IEKTPOHOB B 0CHOBHOM COCTOSIHMH aToOMa PaBHO:

5

6

+2

4

Ykaxure 3/71eKTPOHHYI0 (hopMysy aToma (propa.
1522522p®

1s?2s?2p?

+1s22s22p°

1522s22p®3s?

JI/isi psifi YacTULl YKaXKUTe, J/Isl KOTOPbIX 3/IeKTPOHHbIE ()OPMYJIbI 0/JHHAKOBBI.
Cl-, F, Br-

Li*, Na*, K*

+Mg?* | F-, Na*

N,O, F

YKakuTe MMOJ/IHYI0 3/IEKTPOHHYI0 (hopMysly aToma 23 V B OCHOBHOM COCTOSIHHM,
pacnoiarasi opouTa/IM (3HepreTuyecKye MojAypoBHH) B COOTBETCTBUH C yBeTHYeHHEeM
snepruu. Onpejgenure HaGop YeThbIpex KBAHTOBBIX YHCEI //IsA MIOC/IeJHEro

3/IEKTPOHA JAaHHOI0 3/IeMeHTa.

1522522pf3s23p63d*4s>; n = 4;1 =0; ml = 0; ms = %

+15225%2p®3s23p®4s23d3; n = 3;1 =2; ml = 0; ms = %

1522s22pf3s23p83d*4s?; n=3;1 =2; ml=1; ms = %

1522s22p®3s23p%4s23d4; n = 3;1 =2; ml =-1; ms =%

YkaxuTe Mo/JTHYI0 3/IEKTPOHHYIO opmy/1y aTroMa 30Zn B 0CHOBHOM COCTOSIHHH,
pacmosiarasi opouTanmM (3HepreTuyecKrue MNoAyPOBHH) B COOTBETCTBHH C YBe/THUEHHEM
paccrosinusA oT Afpa. Onpepenure Ha0Op UeThbIipex KBAHTOBBIX YK CeI i/If MOC/IeAHero
3/1eKTPOHA JJAaHHOT'0 3/IeMeHTa



1522522pf3s23p83d74s%; n
+1522522p63523p64523d1 n
1s22522pf3s23p63d74s%; n =
1522s22p®3s23p%4s23d’; n

YKaxuTe MO/THYIO 3/IEKTPOHHYI0 hopmysry aTroMa 15sP B Bo30y)xjeHHOM cocTosinum (P*),
1 uoHa P3*,

+P* 1 s22522p%3s!3p33d?; P3* 1 s22522p®3s23p°.

P* 1 s22s22p®3s'3p33d!; P3* 1 s22522pf3s°3p°.

P* 1 s225?2p®3s23p3; P3* 1 s22522p®3s23p°

P* 1 s22522p®3s23p3; P3* 1 s22522pf3s°3p?

YKa)KuTe MMOJ/IHYI0 3/IEKTPOHHYIO (hopMy/ly aTOMa B OCHOBHOM COCTOSIHHH, paciojiaras
op0uTa/u (3HepreTHYecKue Mo ypoBHH) B COOTBETCTBUH C YBe/IHYeHHEM PaCcCTOAHUSA
0T AApa, eC/IM MoC/IeJHEMY 3JIEKTPOHY JAHHOI0 3/IeMEeHTa COOTBETCTBYIOT C/Ie/lyOLIie
KBaHTOBbIE uncaa: n = 3; 1 = 2; ml = -1; ms = —%. Kako# 310 3/1emeHT?
15?2s22p®3s23pb3d24s? ; 22Ti;

1s225%2p%3s23p63d24s? ; 29Cu;

+1522522p63523p64523d2 22Ti;

1s22522pf3s23pb4s23d° ; 29Cu.

YKaXuTe M0/IHYH0 371eKTPOHHYI0 (JopMyJTy aToMa 16S BO BCeX BO3MOXKHBIX
B030Y )K/[eHHBIX COCTOSIHMAX (S*).

1s225%2p%3s23p*; 1522522pf3s23p33d!

1522s22p®3s23p*; 1s%2s?2p°®3s13p33d?

+15225%2p®3s23p33d?; 1s?2s22p°®3s'3p33d?

1522s22p®3s'3p33d?; 1s%2s?2p°®3s23p®3d?4s?

OKHC/IMTE/IEM WIH BOCCTAaHOBUTE/IeM MOryT ObITh atoM oF u noH F~.
+9F — To/1BKO OKMC/IUTeNb ;F~ —He oKuc/vTe b , He BOCCTaHOBUTEJIb

oF — ¥ oKMC/mMTeNns M BOCCTaHOBUTeJIb; F~ — TO/IBKO BOCCTaHOBUTE/Ib

oF — TonbKO oKucauTesns ; F~— TO/IBKO BOCCTaHOBUTEIb

oF—— TonbKO OKuCIUTENb ; F~ — 1 OKUC/IUTe/Ib M BOCCTaHOBUTE/Ib

Pacnonoxxure ciiegyomye opouTamu ( YJHepreTHYecKre noJypoBHH) B MOPsIAKe
Bo3pacTaHus 3Hepruu: 3p, 3s, 3d, 4s, 4p. Vicnosib30BaHKMe KaKOro NMpaBu/ia Mo3BoJ/iseT
MO/ TBePAUTH AAHHYIO C/1e/l0BaTe/IbHOCTh?

3s<3p<3d<4s<4p; 1- e npaBui0 K1eukoBCKOro

3s <3 p<4s<3d<4p; 1- e npaBuI0 KneukoBckoro

35<3p<3d<4s<4p ;1- e u 2-e npaBuia KieukoBckoro

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

PacnoJioxxure caepyromye opouranu ( JHepreTnyecKue Mo/ jypoBHI) B MOpsiiKe
BO3pacTaHusA 3Hepruu: 4s, 4p, 4d, 5s, 5p. Vicnoib3oBaHNe KaKoro npaBusia 1no3BoJisier
NMOATBEPAUTH JaHHYIO0 N0C/Ie0BaTe/IbHOCTD?

4s< 4p<4d<5s<5p; 1- e npaBwi0 Kj1eukoBCKOTro

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

45<4p<4d<5s<5p; 1- e u 2-e npasuna KneukoBckoro

+4s <4 p<5s<4d<5p; 1- e u 2-e mpaBuia KyieukoBcKoro

YKa)KI/ITe, B KdKHX M3 ITPUBEJEHHBIX HU)Ke MO0J/IEKYJ/I KPDAaTHOCTb CBA3U PABHA ABYM:



+03
N2

Cly
+CyH»

YKaxuTe, B KAKMX U3 NPUBeIeHHbIX HI)Ke MOJIeKYyJ/1 KPaTHOCTh CBSI3M PaBHa TpeM.
O))

+N2

Cl,

H>

YKa)KuTe MOoJIeKyJ/1y, B KOTOPO# cTeneHb HOHHOCTH Han0o0,/1bIasi.
HCI

HBr

HI

+HF

YKa)kuTe MOJIEKY/IbI, B KOTOPHIX XHMHUYECKHe CBA3H KOBA/IEHTHO-TIO/IAPHbIE:
+H>0

+Hy SOq4

Ch

H>

YKaxuTe MOJIEKY/IbI, B KOTOPHIX HMEeTCs CBSA3b, 00pa3oBaHHas 110
JOHOPHO-AKIIEITOPHOMY MeXaHU3MY:

02

N>

Cl

+NH*

Ykaxure COeJHUHEHHSA, B KOTOPbIX HMEHTCHA Sp3- FI/IﬁpI/I,Z[HBIE Opﬁl/lTaﬂl/l H
+H>0O

+NH3

HCI

CcO

Ykaxure CO€eUHEHHUSA , MOJIEKYJIbI KOTOPbIX UMEKT JINHeHHoe CTpoO€HuUE :
+CO»

H>O

NHz

CCly

Ykaxure CO€eUHEHHUA , B KOTOPbIX (])opMa MO0J/I€KYJ/I TDPUIOHA/IbHAfA MAPpaMHU/ad:
CO2

NO2

+NH;

BF;

YKaXuTe COeJUHEHHA , B KOTOPbIX OPOUTa/IM LEHTPAILHOI0 aTOMa HaXOAATCS
B sp>- rubpuaM3anuu :

+CH4

BF3



CO
CO..

YKaXuTe BellleCTBa, KOTOPbIe 00pa3oBaHbl 3a C4eT KOBa/IeHTHON Heno/IsAPHOil CBA3M:
SO»

+02

P20s

+Cl»

YKaXuTe BelllecTBa , KOTOpbIe 00pa30BaHbI 3a CUeT HOHHOM CBSA3M:
+KCl

NO>

P20s

+Nal

Ykaxure COeJHHEHHSA, B KOTOPbIX KOBA/IECHTHAA CBA3b 06pa30BaHa TOJIBKO I10
OGMEHHOMY MeXdHHU3MYy:

+H3PO4

NH4Cl

[BE4]-

+ H>SO3

Kakmue okcu/ipl 0yyT MMeTh 00J1ee MOIAPHYI0 CBA3b: OKCUABI MeTa/LI0B I rpynmbl
I/IaBHOM MOATPYINIBI WIH OKCUABI MeTa/110B 11 rpynnel riaaBHOM NOArpynnbi?

B BHIOpaHHOI MOATpYINIe YKAKUTE 3/IEMEHT, OKCH/| KOTOPOro uMeeT Haubosiee
MOJIIPHYIO0 CBA3b.

OKcuZbl MeTasnoB | rpynmnel rnaBHoy noarpynmnsl, LixO

+0KcH/bl MeTa/yI0B | rpynmnel raBHOW noArpynmnel, FroO

okcuzbl MeTasnos 11 rpynmnel rnaBHoM nogrpymnsl, BeO

OoKcH/bl MeTasioB 11 rpynmel ryiaBHOM noArpymrsl, RaO

YKaKuTe coeJHUHEHHs, MEX/y MO/IeKY/IaMH KOTOPBIX BO3MO)KHA BOJOPO/JHAsS CBA3b:
+NH3
+HF
+H>0
02

Bomnpocsl jisi codecejoBaHNA M0 TeMaM:
«XuMHYecKas TepMoJUHAMUKa», «KHHeTHKa H paBHOBecHe XMMHUYECKHX peaKIiuii».

1. Yto usyuaer xumMuueckas TepMoZuHaMuKa? YTo Takoe 3K30- U SHL0TEePMUUeCKUe peakLjuu?

2. Uto Takoe Teryiota o6pa3oBaHusi BeljecTBa? Teriora cropanus? Tersiora HedTpaau3auu?

3. DHepreTHyecKre XapaKTepPUCTUKU (HU3NUECKUX U XUMHUUECKHUX MTPOLeCCOB M CTIOCOOHOCTh
XUMHAYEeCKUX CUCTEeM BBITIOJHSTD TI0JIe3HYI0 paboTy.

4. YT0 TaKoe CKOPOCTb XUMHUeCKoW peakiuu? OT Kakux (PaKTOPOB OHA 3aBUCHUT?

5. Uto Takoe katamm3? Katanu3arop? MHruburop? MexaHr3M KaTaJIUTUUECKOTO TIpoIjecca.

6. Urto Takoe xumMHuecKoe paBHOBecHe? Kakuve (akTOpbl BAUSIOT Ha ero CMellieHue?

7. IloueMy HeJb3sl CMeCTUTh paBHOBECHE peakLjuu C [IOMOLLbIO KaTaau3aropa?



TecToBbIe 3aiaHUA /I TeKyLIero KOHTPOJisi 3HAHUU N0 TeMaM:
«XuMHUYecKasi TepMogUHaMHKa», «KHHeTHKa U paBHOBeCcHe XUMHYECKHX pPeaKiui».

CTaHAQPTHBIM COCTOSIHMEM BellecTBa AB/ISETCH &

pacTBOpPeHHOe BeleCcTBO ¢ KoHLeHTpauuer 1 moas/n npu 0°C u 1 at™.
yrcToe BelecTBO 1ipu 0°C 1 1 at™

pPacTBOPEHHOE BeleCTBO € KOHLeHTpaluer 1 Moss/ Kr ripu 25°C u 1 at™
+uncroe BelecTBO pu 25°C u 1 atm

Pa3HOCTh CyMM 3HTa/IbIUN 00pa30BaHusI MPOAYKTOB PeaKLi H CyMM 3HTa/IbIIUH
00pa3oBaHHUsI NCXOJHBIX BEIeCTB C YUeTOM CTeXHOMEeTPHUYeCKUX K03 unueHToB
B YPaBHEHHH XMMHMYeCKOH peaKI{uH NPHU P = const, Ha3bIBaeTCs:

BHYTPEHHel 3Hepruei CUCTeMbl

SHTa/IbIMeN pa3/oXKeHs BellleCcTBa

+TeryioBbIM 3((eKTOM XUMUUYEeCKON peakLiiu

V3MeHeHHeM SHTa/IbIIUM XUMUUEeCKOW peakLiiu

Cucrema Ha3bIBaeTCsi FOMOTeHHOM, eC/IN:

BCe BellleCTBa HaXOJSATCS B OJMHAKOBOM arperaTHOM COCTOSIHUU

BCe BelllecTBa HaXO/SATCS B Pa3/IMUHbIX arperaTHbIX COCTOSTHUSIX

OHa COCTOMT M3 YaCTHL] Pa3/IMUHbIX BEIeCTB, Pa3/IMUHOIO arperaTHOr0 COCTOSIHUSI,
PaBHOMEPHO pacrpe/ie/ieHHbIX OTHOCUTELHO JPYT Apyra

+0Ha OJHOPO/J{HA BO BCEX CBOMX TOYKAxX MO XMMHUUYECKOMY COCTaBYy M CBOMCTBAM U
He COJIep)KUT TpaHuLbl pa3zesna

JHTa/IbIIUA XapaKTepu3yerT:

BHYTPEHHIOIO SHepruro BeljecTsa

+Teriocoiep>kaHue BelljecTBa

CTpeMJ/IeHHe BelljeCTBa BCTYIIUTh B XUMUUECKYIO pPeaKIiio

TeTUIOTY 00pa30BaHUsI BeIlleCTBa, B3ITYIO C POTHUBOIIO/IOKHBIM 3HAKOM

OHTabNHUA 00pPa30BaHUs BelleCTBa XapaKTepU3yeT:

TeruIoTy 06pa3oBaHusl 1T C/I0)KHOTO BellleCTBa M3 MPOCTHIX BeleCTB

+TeryioTy 06pa3oBaHusi 1MOJIb CJIO)KHOTO BeIIleCTBa U3 MPOCTHIX BEIeCTB

TeIJIOTy CropaHus 1r BelljecTBa

TerioBoH 3 dekT obpa3oBaHusi 1MOJIb CJIOXKHOTO BEIL[eCTBa U3 MPOCTHIX BEIIIECTB,
B3SITbIM C IPOTUBOIIO/IOHBIM 3HAKOM.

J1s1 XMMHUYeCKUX peaKiHii, MPOTeKaWIKX NP CTaHAAPTHBIX YC/IOBHSX, BEPHO C/IeAyIoLee:

SH/IOTEPMHUECKHe PeaKIui He MOT'YT IIPOTeKaTh CaMOIIPOU3BOJIBHO

9H/J0TEPMHUECKUE PeaKIUK MOTYT TIPOTeKaTh MPH MOBBIIIEHHBIX TeMIIepaTypax, eC/id i3MeHeHue
SHTPOITUHU TIPU 3TOM OYZET MOJI0KUTETbHBIM

9H/JJ0TEPMHUECKHEe PeaKIu MOTYT MPOTeKaTh MPH MOBBIIIEHHBIX TEMIIepaTypax, eC/id U3MeHeHue
SHTAJIBITUY TIPH 3TOM Oy/IeT OTPHULIATeTbHBIM

+3HJ0TEepMUYECKHE PeaKIUK MOTYT MPOTeKaTh TIPH JIFOOBIX TeMIIepaTypax, ec/ii h3MeHeH e
sHeprun ['nb6ca npu 3TOM OyZieT OTpULaTeTbHBIM.

He npou3Boasa BIYUC/IEHHH, YKOKHTE, I/l KAKHX U3 MepeuyrcIeHHbIX HIKe TPOI[eCCOB
HU3MeHeHHe YHTPOIUH MOJ/I0KUTE/THHO:

+C (rpagut ) + CO2(r)=2CO (1)

4HCI(r )+ 02(r)=2Cl1»(r)+2H20 (1)

MgO(k ) + Ha (r) = Mg(k ) + H0 (x )



+NH4 NO3(k ) =N20 (r) + 2 H,O (r)

J1s1 KaKuX mporeccoB n3MeHeHHe 3Heprun 'nd6ca Oyer orpuniaressHo npu 260 K
Y HOPMaJIbHOM aTMoc(epHoM /jaB/1IeHNH

TasiHUA JibJia

T/IaB/IeHUA JKejle3a

+KpHCTa1Iu3alu BO/bI

KUIEeHUs BObI

Ecnu pnsa panHoi peakuu AG < 0, To ee mporekaHue :

Ha0JTIOZIAeTCs TIPH JIIOOBIX YCIOBUSX

He Hab/rojaeTcst MpH JI0OBIX YCIOBUSIX

+BO3MOYKHO, HO IMPAKTHUECKH M3-3a Maj/loll CKOPOCTH MO’KET He HabMr01aThCst
BO3MO>KHO TIPY Ha/TMUHUH HEOOXOAMMOT0 peareHTa

TepmoauHaMmuyecKasi QyHKIHs, KOTOPasi XapaKTepU3yeT Mepy YIopsA/04eHHOCTH
CHCTEMBI WIH Mepy 0ecropsjKa, Ha3bIBAeTCA:

+3HTpONUen

SHTa/bIen

cBOOOHOM HEeprueu

sHeprueli 'nb6ca

YemMy paBHa TerioTa oopaszoBanus N>O(r) B TEPMOXHUMHUYECKOH pPeaKIuu
C(rpadwut ) + 2N2 O(r ) = CO2(r )+ 2N2(T1);

A H (peakuus) = — 557,5 k/[x; A H(CO?) = — 393,5 k/[)x/Mo0/1b.

—164 xIx/mMonb

—82 k/I)k/MoJ1b

++82 kbx/Monb

+164 x/J)x/Monb

UYemy paBeH Ten10BoH 3¢eKT peaknuu

2Mg (kp) + CO2(r ) = 2MgO(kp ) + C (rpadmur)

A H (CO2) =-393,5 k/[)x / monib; A H°(MgO) = - 601,8 xk/[)x / M0OJIb.
+-810,1 x/Ix

+810 x/Ix

+405 kI

—405 k/Ix

Ilpu cropanuu 1 moss rpadgura (C) Beigensercs 393,5 k/[x Teniorel. CiiefoBaTebHO:
+AH Cropanust (C) =-393,5 K,H)K

Q CropaHust (C) = —393,5 K,Z[)K

AH Cropanust (C) =393,5 K'H)K

H CropaHust (C) = —393,5 K,Z[)K

3aBHCHMMOCTB CKOPOCTH XMMHUYECKOH PeaKiy 0T KOHLeHTPALMH PearupyliiyX BelecTB
yCTaHAB/IMBAeT:

+3aKOH /IeHCTBYIOLIMX MAacC [ijisi TOMOT€HHBIX peaKIui

nipaBuio Baut- ['odda

3aKOH pasbassieHust OcTBasbja

ypaBHeHHe ['n66ca

MN3meHeHNe KOHIIEHTPALMHU PearupyoyX BellecTB B eJUHIIY BpeMeHH B eJUHHUILIe



o0’beMa WJ/TH YHC/I0 3/IeMeHTapPHbIX aKTOB B3aMMO/IEHCTBHS B €[IMHULYY BPeMEHH B
efuHULIe 00 beMa Ha3bIBAaeTCH:

TOPSAKOM peakLiu

+CKOpPOCTBIO peakliiu

MeXaHHU3MOM peakL[uu

SHepruel peakiuu

KoHCTaHTa CKOPOCTH XHMHYECKOH peaKkijui H3MeHUTCS, eC/IH B CHCTeMe:
+U3MEHHTDb TEMITEPATYPY

BBECTH KaTa/IMu3aTop

BBECTH MHIMOUTOP

W3MEHUTh KOHLIEHTPALIMU PearupyroliuX BellecTB

CKOpOCTh KaKUX XUMHYECKHX pPeaKijuil yBeJIMUUBaeTCs C POCTOM TeMIlepaTyphbl:
JTFOOBIX

HUKaKUX

9K30TepPMUUYECKUX

+3HA0TepMUUYECKUX

YBenueHne CKOPOCTH XUMHUYECKOH pPeaKIiH MPH MOBIMIEHHH TeMIIePaTypPbl
00BACHAETCH:

YMEHBIIIEHWEM UKC/Ia CTOJIKHOBEHHI MEXXY MOJIEKY/IaMU

yBeJIMUeHHeM TMOTeHIMaTbHON SHEPTUH MOJIEKYT

+yBeJIMUEHHEM UMC/Ia aKTUBHBIX MOJIEKYJT

YMEHbIIIeHWeM SHepryuu akTHBaLUN

JelicTBHe KaTa/iM3aTopa 00bSICHSETCA TeM, UTO:

+B MPUCYTCTBUM KaTa/M3aToPa PeaKIysl UeT JPYTUM MyTeM — uepe3 SHepreTHUeCKu
6osee JOCTyIHbBIE CTAIUN

KaTa/IM3aTop CHIKAET SHEPTHI0 aKTUBALIU

KaTaM3aTop CMeIaeT XUMHUUeCKOe paBHOBECHE peaKLiu
B CTOPOHY 00pa30BaHusI MPOAYKTOB

B TIPUCYTCTBUM KaTa/n3aTopa YBeTMUMBAETCS UAC/IO CTOJIKHOBEHUI MOJIEKY/T.

Ecnu paB/jieHne B peaKIjMOHHOM CHCTeMe MOHU3HUTD B 2 pa3a, CKOPOCTh peakIiuu
2NO + O2 - 2NOz:

YMEHBLIUTCS B 2 pa3a

YBeJIMUUTCA B 4 pasa

+yMeHbIIUTCSA B 8 pa3s

YBeJIMUUTCS B 2 pasa

MarteMaTH4YeCKUM BbIpa)keHHeM 3aK0Ha /eliCTBYIOIUX Macc
ans peakpuu CO2(r) + 4Ho(r ) = CH4( 1) + 2H2 O(r ) ABnseTca:
v = k C(CO2)-4C(H2)

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

+v = k C(CO2)-C(H2)4

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

CKOpOCTh XUMHYECKO peakLiy AB/IAeTCA BbICOKOM, eC/Iu:
SHeprusi akTUBALIUX BbICOKast

JHeprusi akTUBaLMK paBHa 0

+3Heprusi akTUBaLIUK HU3Kast



SHEeprus akKTUBaLUU CpeIHsIs

IIpu yBenimuenuu Temmnepatrypbl 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 TeMIlepaTypy ra3000pa3Hoi cMecu A
yBe/IHUeHHUsI CKOPOCTH peaknuu B 16 pa3, ec/iu TemneparypHblii KO3 GuLueHT paBeH 2:
20°C

30°C

+40°C

50°C

Ckopoctb npsimou peaknuu Hz(r ) + Ix(r ) = 2HI ( r ) npyu noBbIlIeHUH /JaB/IeHUSA
B 5 pa3 Bo3pacTeT:

B 5 pas

+B 25 pa3

B 10 pa3

B 125 pa3

Eciu gaBieHne cuCTeMbl YBeTHYUTCA 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 NoOBBbIIIEHUH
AaB/ieHUA B 4 pa3a Bo3pacreT:

B 4 pa3a

B 8 pa3

+B 16 pa3

B 32 pasa

MarteMaTH4YeCKUM BbIpa)keHHeM 3aKOHa AeMCTBYHOIMX Macc //Isl peaKIuu
C (rpagut ) + 2N2 O (r ) = CO2( 1) + 2N2( r ) ABAsETCA:

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

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

+uv =k C (N2O)2

v =k C(CO2) -C (N2)2

Ec/mm npu noBslieHny TeMieparypsl Ha 30° CKOpoCThb peakijuu yBe/JIH4Yu/Iach B 27 pas,
TeMmnepaTypHbIi K03()(pHuLleHT CKOPOCTU peaKiiiy paBeH:

8

2

4

+3

Ecniu TemnepaTrypHbIM K03 (HIMeHT CKOPOCTH peaKkIiuM paBeH 2, a TeMiepaTypa



BO3pociia Ha 20°, ToO BO CKOJ/IBKO pa3 CKOPOCTh peakLju Bo3pacrer?
+4

8

16

32

Eciu 00eM 3aKpBITOH CHCTEMbI, B KOTOPO# YCTaHOBW/IOCh XUMHUYECKOe PaBHOBeCHE
2S02 (r) + 02 (r) « 2S0s3 (r ), YMeHbUIUTh:

TO CKOPOCTH TIPSIMOM 1 0OpaTHOM peakI[uii OCTaHYTCSl paBHBIMU

+CKOpOCTh TIPSIMOM PeakLMK CTaHeT 0oJibllie CKOPOCTH 0OpaTHOM peakiuu

CKOPOCTb TIPSIMOM pPeakivy CTaHeT MeHbIIIe CKOPOCTH 00paTHOH peakI[uu

paBHOBeCHEe He CMECTUTCS

K cMeleHHI0 XUMHUUYECKOT0 PaBHOBeCHsI PeaKI[UH

4HCI (r) + O2( 1) « 2 Clx( 1) + 2 H20 (r) B/IeBO B 3aKpbITOH CHUCTeMe NMPUBeJeT :
nobaBieHre KMC/IOpo/ia

+a06aBneHue xa0pa

BBeZIeHHe KaTau3aTopa

TIOHW)KeHHe /1aB/ieHust

IIpu yBe/iMyeHNH JaB/IeHUs] PaBHOBeCHe peaKiuu

CO(r)+HO(r) o« COx(r)+Hxr); AH® =41 K/Ix :

CMeCTHUTCS BJIeBO

CMEeCTUTCS BIIPaBO

+He CMeCTUTCA

CKOPOCTh MPsSIMOK peakluy CTaHeT 00JIbilie CKOPOCTH 00paTHOM peakiuH

KoHcTaHTa paBHOBecHUsl peaKijuu
CO2(r) + CaO(kKp ) ~ CaCO3(kp):
Kp =[CO2 ] [Ca0]/ [CaCO3]

Kp =[CO2 ]/[CaCO3]

+Kp = 1/[CO2]

Kp =[Ca0]/ [CaCO3]

PaBHOBecue peakuuu

27ZnS (xp ) + 302(r) - 2ZnO(xp ) + 2SO2( Kp ), A H < 0 cMecTUTCA B/IeBO:
TIpY YBeJIMUEHUU KOHLIeHTPaLMy KUCI0poja

+I0MO/IHUTE/IBHOM BBeieHnn ZnO

+TIOBBIIIIEHUM TeMIepaTypbl

TIOBBIIIEHUU JIaBIeHUs]

KoHcTaHTa XHMH4YeCKOro paBHOBeCHs MOKa3bIBaeT:

+COOTHOLLIEHNE MOJISIPHBIX KOHL[eHTpaLMii IPOAYKTOB PeakLiMi U UCXOJHbIX BElL|eCTB B COCTOSIHUU
XUMUUYECKOT'0 PAaBHOBECHUS

BO CKOJIbKO pa3 MOJISIDHbIe KOHLIEHTPALIMU UCXO/HbIX BelllecTB O0siblile KOHIIeHTPALMi MPOyKTOB
peakuyu

COOTHOILIEHHe CKOPOCTel MpsiMoii M 0OpaTHOM peakiuii

COOTHOIIIEHWe SHePTYi aKTUBAIU TIPSIMOU U 00paTHOMN peakiuit

B BbIpa)keHHe KOHCTAaHThI PABHOBECHSI PeaKLMHi He BXOAAT KOHLIEHTPaLuu
B3aMMO/IeHCTBYIOLIIUX:
ra3000pa3HbBIX BeIleCTB



JKUJIKUX BelleCTB
+ TBep/bIX BelleCTB
PacTBOPEHHBIX BeILeCTB

KoHcranTa paBHoBecus peakiuu 2CO(r ) + Oz(r) = 2C0O2(r):

+ Kp = [CO2]% [COJ? [O2]
Kp = [CO,] / [CO]

Kp = 1/[COx]

Kp = [COJ/ [CO]

PaBHoOBecHe peakuuu

CO2(r) + CaO(xp ) = CaCO3( Kp ), AH< 0, cMecTHUTCH B/IeBO:

TIpU TOBBIIIEHUH aB/IeHUS
TMOBbILLIEHUM KOHLIeHTpauu CO»
nonoyiHuTebHOM BBeZleHnu CaCOs3
+TIOBBILLIEHUU TeMI1epaTypbl

B Kakoii peaKlui yBe/INUeHUe 00beMa CHCTeMBbI He BbI30BeT

CMeIl€HUA PAaBHOBECHSA:
2S02(r)+0O2(1r) « 2SO3(1)
N> O4(F) © ZNOZ(F)

+Hy (1) + Cly(T) & 2HCI(T)
No(r)+3Ho(r) « 2NH3(r)

B Kakoii pPe€aKlui yBe/IH4YeHUue o0beMa CHCTeMbI BBI30BET cMelesue paBHOBeCUus

B CTOPOHY HCXOAHBIX BEILeCTB:
250 2(r ) +302(r) « 2S03(r)
+N204(1T) & 2NO2(T)
Ha(r)+Cl(r) « 2HCI(r)
Ha(r)+Ixr) o 2HI(r)

PaBHoBecue peakuuu CO2(r ) + C(rpadur ) ~ 2CO(r ) npu NoBBILIEHUH AaB/IeHHS:

He CMeCTUTCA

CMEeCTUTCA B CTOPOHY KOHEUYHBIX MPOAYKTOB
+CMeCTUTCA B CTOPOHY MCXOAHbBIX BeI]eCTB

U3MEHUTCS TUHENHO

Tabnuna 3 — Kpurepuu oneHKH chopMHPOBAHHOCTH KOMITE€TEHI[HH

Ko/ 1 HauMeHOBaHWe UHJUKaTOpa
JIOCTVKeHUST KOMIIeTeHLIUN
(uacTH KOMITeTeHLUM)

Kputepuu orieHrBaHUs COPMUPOBAHHOCTH KOMIIETEHLIUU
(yacTM KOMIIeTeHL1N)

COOTBETCTBYeT OL|eHKe «3auTeHO»
50-100% ot MakcumasbHOro dasia

N-1yk-1 Crioco6eH oCyIieCTBASTh
TMOMCK, KDUTUUECKUM aHa/U3 U
CUHTe3 NHGbOpPMaLUH, PUMEHSTh
CHCTEMHbI TIOXO0/, [/1s1 pelleHust
MOCTaB/IEHHBIX 3a/1ay.

CTyzileHT TIOKa3bIBaeT 3HaHWE BCero 0O0bEMa MPOrpaMMHOIO
MaTepuasna; IIOHMMaHWe CYLHOCTU OCHOBHBIX TIOHATUH WU
3aKOHOB XHMHH, CTPOEHHsl BelljeCTBA Ha MHUKDPO-YDOBHe,
TePMOJMHAMHUUeCKHUX MPOLIeCCOB U XUMUUYECKON KUHETUKH.

[TocepoBarenbHO W3araeT y4yeOHbIM MaTepuas, TNPaBUIBHO
NIpUMeHsieT HayuHyl0 TepMHUHOJIOTUIO, [ieflaeT COOCTBeHHbIe
BbIBOZbI. CaMoCTOATeNlbHO M palMOHAaIbHO  MCIO/b3yeT
HarjsiiHple  MOCOOMsi, CrpaBOYHble MaTepHuasbl, YyueOHUK,




[OTIOJIHUTE/IbHYIO JIUTepaTypy, MepBOUCTOUHUKU. IlpumeHser
CUCTEMY YCJIOBHBIX OO0OO3HaueHWd TIpH BeJEeHUM 3arlceil.
CnocobeH peluaTh CTaHAAPTHBIE 33/jauu.

Moayns 2. «PacTBOpBI»

Bomnpocs! fjist cobece/joBaHUs 0 TeMaM:
«O01as xapaKTepuCTHKA pacTBopoB. PacueT KOHIIEHTpaMU PacTBOPEHHOI0 BelliecTBay,
«JJIeKTpo/IUTHYeCKas Aucconuanus. BojopoaHbii noKasaTe/ib CpeJbl pacTBOpa»,
«'upapom3 conei».
1. PacTBOpBI — )XUAKUE, TBepAble, ra30Bble, UCTUHHbIE, KOJIJIOWHbIe, HACHIIIIEHHBbIE,
HeHacChIll|eHHbIe, TIepechlllieHHbIe.
. PacTBoprMOCTS BelljeCTB.
. Crioco6bl BbIpa)KeHHs KOHLIEHTpALK paCTBOPEHHOT'O BEI|eCTBa.
. Kunenue u 3amep3aHue pacTBOpPOB.
. OCHOBHBIe TIONIO’KEeHUSI TEOPUH /eKTPOIUTHYeCKON Arccorauu. CuibHbIe U c1abble
3JIeKTPOJIUTHI.
. IIpou3BesieHne pacTBOPMMOCTH 3/1eKTpoJuTa. VIoHHOe pou3Be/ieHue BOABI.
. BogopogHslii mokasaress cpefibl pactBopa. Kucasi, HelTpaibHas U 1Lie/I04Has cpefa.
. 'maposnus, ero nosoXkutenbHOe U OTPULIATE/ILHOE 3HAUeHHe.
. OcHOBHBIe C/Tyyau T PO/IHA3a COJIeN.

u bk WwWhnN

©O© 0NN

TecToBbIe 33/JaHUA AJIA TeKyILero KOHTPOJ/Isi 3HaHUH 10 TeMaM:
«O01as XxapaKTepUCTHKA PacTBOPOB. PacueT KOHIIEHTPaIMH PacTBOPEHHOI0 BelecTBay,
«J/IeKTpo/IuTHYeCKas Auccoruanus. BojopoaHbIN NoKa3aTe /b CpeJbl pacTBOpa».
«'mpaposms conen».

CooTHecuTe Croco0bl BEIPAKEHHs KOHIeHTPAI[UH U eJMHUIbI H3MePeHUs1 KOHIEHTP al[yuid

1. MmonsipHas 4. %

2. MOJISITbHAasI 3. 9KB/n
3. SKBUBa/IeHTHast 2. MOJIb/KT
4. IpoLjeHTHast 1. mosib/n1

IIponleHTHasA KOHLEeHTPALMsl — 3TO:
Macca BelijecTBa B 1 M1 pacTBopa
MOJTb BelllecTBa B 1 KT paCTBOpPUTE/IS
MoJIb BelllecTBa B 1 IUTpe pacTBopa
+Macca BelectBa B 100 r pactBopa

MoisipHas KOHLIeHTPaL|sl — 3TO:
Macca BelijecTBa B 1 M1 pacTBopa
MOJTb BelllecTBa B 1 KI' paCTBOpUTE/ISI
+ MoJIb BelllecTBa B 1 UTpe pacTBopa
Macca Bewjectsa B 100 r pactBopa

CKOJ/IBKO r'PaMMOB PaCcTBOPEHHOT0 BellecTBa cofiep>kxutca B 50 r pacTBopa
C MaccoBoii fosiei (B-Ba) = 10%?

10r

20r

+5r




40r

CKO0/IbKO M0J/IeM PaCTBOPEHHOI0 BellleCTBa COAePKUTCA B 1 /1 AeiiMO/IAPHOro pacTBopa?
0,2Mo07/1b

1Mo/b

+ 0,1Mob

0,01momb

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

Ca(OH):

KOH

HzPOq4

+AI(OH)3

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

+KOH

H>S

H3POq4

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

6

+3

4

Kakwue 3/1eKTp0o/IMThI B MOHHOM YyPaBHeHUH CJie/[yIoliell peaKIijuy 3aluCcbhIBalOTCsA
B BH/Ie HOHOB?

CaCO3

+HI

+Cal>

CO2

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

+MnClI;

NaxMnQOg4

MnO»

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

+HCI

Ca(CIO)2

HCIO

Kakue 13 c/1e[yl0IHX 3/1eKTPO/IMTOB AB/IAITCA C/1a0bIMu?
H>S0O4

NaCl

AI(NO3)3

+H3POyq4



Kakue BemjecTBa B MOHHOM YPpaBHeHHUM C/Ie[lyIOlel peaKIMy 3alMCbIBAITCA
B BH/ie MOJIeKYJ1?

+HaS

Pb(NO3)2

+PbS

HNOs3

Yemy paBHO HOHHOE npou3BeAeHue BojsI (t = 25°C)?
10-12

10-10

+1014

109

Yemy pasen pH pactBopa, eciu [H+]=10"° mosn/n?
8

12

+5

9

Kakue u3 c/ieayroiux coJieil He MoABepralwTcs rufpoausy?
PbNO3

+KNO3

AL (SO4)3

Pb,CO3

PacTBOpBI, KaKHX 3/IeKTPO/IMTOB XapaKTepu3yrwTca 3HayeHusamu pH > 7?
+Na2CO3

+CaS

AI(NO3)3

BaCl

IIpu kKakux 3HaueHusnx pH ¢enondTanenH okpammBaercs B MaJMHOBbIN [{BeT?
+12

4

7

+14

Kakyro okpacky npuodperaer JIJakMyC B HeHTpPa/IbHOH cpepe?
Ma/TMHOBYHO

CUHIOHO

KPaCHYH0

+(duroneToBy10

PacTBOpHI, KaKHX coJieil XxapaKTepu3ylTcs 3HaueHusamu pH < 7?
NaBr

+Cd(NO3)2

+FeCI3

+CuS0Oq4

IIpu B3auMo/|eliCTBUM, KAKHX /IBYX BelleCTB, MPOUCXOAUT PeaKLis HelTpaiu3anuu?
NaCI+AgNO3
BaCI,+H>0O



+NaOH~+HNO3
BaCl,+H>S04

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

¢ 200 ma Bogbl. PaccunTaiiTe MOJISIDHYIO JOJII0 IIO/Iy4eHHOT'0 pacTBopa.
0,0029

+0,0031

0,0034

0,0028

Ha ueitrpanusanmio 50 cv> pacTBopa KMC/I0THI H3pacxogoBaHo 25 cv?® 0,5 H pacTBopa
mesioud. Yemy paBHa MoJisipHasi KOHI|eHTPaLysi 5dKBUBa/IeHTa (HOPMa/IbHOCTh) KUC/IOTHI?
+0,25 MOJIb 5KB/1

0,5 MoJIb 3KB/1

2,5 MOJIb 3KB/JT

1 MoJIb 3KB/JT

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

10,5 mn

+21,85 mn

30,4 mn

42,25 mn

Bbruncaure MmosisipHyr0 KoHeHTpanui 20 %-ro pacrsopa
xyiopuja Kaabnusa (p = 1,178 r/ ecm3)

4,24 mn

+2,12 Mosb/ 1

1,06 mn

4,24 mn

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

0,035 Monw/n

+0,041 mosb/n

0,050 monw/ n

0,045 monw/ n

Kakoii 00sem 20 %-ro pacreopa KOH ( p = 1,238 r/ cm3) Tpedyercs A/isi IPUTOTOB/ICHUS
2 10,2 M pacrBopa KOH?

100 mn

+90,47 mn

105,5 mn

125,35 mn

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

+9 %

10 %

8 %

3r H>SO4 pacTtBopeno B 50 mi Bojbl. UeMy paBHa MoJ/IApHasA KOHLIeHTpalMs 3)KBUBa/IeHTa



AQHHOTO0 PACcTBOPA, €C/IH €ro MIOTHOCTH cocrasiser 1,01 r/ cm3?
2,34 MOJIb 3KB/JI

+1,17 MOJb KB/

0,55 MoJIb 3KB/N1

1,03 Momb KB/

Omnpepenure Maccy 3 %-ro pacTBopa nepoKcHja BOAOPO/A eC/IH OH MO/Iy4YeH MpHU
pa3oasienun 50r 30%- ro pacteopa.

100r

+500 r

5000 r

300r

Kakoii 00bem 10 %- ro pacrsopa Na OH ( p =1,2 r/ cm®) TpebyeTcs /it NPUTrOTOB/ICHUA
21 0,1 M pacrBopa?

100 mn

90,5 mn

+66,7 Mn

125,4 mn

CKO0/IbKO rPaMMOB XJIOPUCTOr0 Ka/usi HaJo pactBoputh B 90 r 8%-ro pacrBopa 3Tou coy,
yTO00BI MOTy4YeHHBbIH pacTBop crai 10%- m?

+2r

8r

10T

1r

60 r 5 %-ro pacrBopa cy/iab(dara meu Boinapuiu Ao 50r. Onpeaenure MaccoByHO /10110
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

Bpruncaure crenenn gucconanuu 1 pH 0,001 M pactBopa 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

Kakwue 13 JaHHBIX PeaKjUil MPOTEKaKT B PacTBope HeoOpaTumMo?
+K, SO3 + HCI =

+Nax CO3 + H2 SO4 =

K2 S04 + NaCl =

+KCN + HNO3 =



Paccuutaure pH 0,001 M pacrBopa Ba(OH)>.

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

Kakue 13 JaHHBIX peakiii MPOTeKalT B pacTBope HeobpaTumo?

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

Paccuutaiuite pH u pOH 0,0001 M pacrBopa H>CO3, yuutbiBass T0/JIbKO NEepPBYI0

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

pH =10, pOH =4

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

Tab/mna 4 — Kpurepun orjeHKH ¢()OpMHPOBAaHHOCTH KOMIETeHI[UH

Kop v HaumeHOBaHNe MHAMKATOpa
JOCTH)KEeHUS] KOMITeTeHLIMU
(yacTv KOMITeTeHLN)

KpuTepuu otieHrBaHus CHOPMUPOBAHHOCTH KOMIIETeHLIUN
(4acTy KOMMeTeHIMH)

COOTBETCTBYET OL[eHKE «3aUTeHO»
50-100% ot MakcumasbHOro dasmia

N/-1yk-1 CiocobeH OCyIeCTB/SATh
TIOMCK, KDUTUYECKUH aHa/n3 U
CUHTe3 UH(HOPMAIH, IPUMEHSIThH
CUCTEMHBIV TIOAXOZ, A/1s1 pelleHust
TIOCTaB/IEHHBIX 3a7Iay.

CTyzieHT TOKa3blBaeT 3HaHHWE BCero 00bEMa MPOrpaMMHOTO
MaTepuasa; MoOHMMaHue CYIIHOCTU TeOpUd PacTBOPOB, TEOPUU
3/IeKTPO/IUTUYECKON  [UCCOLMALIUM,  SIBJI€HUS  THZPOJIM3a,
BJAUSIHUSL KWUC/IOTHOCTA Cpeflbl pacTBOpa Ha MeXaHU3M
NIPOTeKaHUs XMMHUYeCKOT'o MpoLiecca.

[TocnemoBaTenbHO W3/araeT yueOHbIM Marepuas, TMPaBUILHO
NpUMeHsieT HayuyHyl0 TepMHUHOJIOTUIO, [eflaeT COOCTBEHHbIe
BBIBO/IbI. CaMocTosiTelbHO U paljMOHaAbHO MCMOJb3yeT
Har/IsiHble  1MOCOOMs, CIIPaBOYHBbIE MaTepuasbl, yueOHUK,
JIOTIONTHUTE/TbHYIO0 JINTepPaTypy, MepBOMCTOUHUKU. [IpruMeHsieT
CUCTeMY YCJIOBHBIX 000O3HaueHWW TIpU BeJjeHUM 3arvcei.
CriocobeH peliath CTaHAAPTHBIE 33/]aUH.

Mopynb 3. «OCHOBBI 3/1IEKTPOXUMHH»




Bonpocsl /151 cobeceioBaHus M0 TeMaM:
«OKHUTUTETHbHO-BOCCTAaHOBUTE/IbHBIE MPOIeCChl», «XHMHYeCKHe HCTOUHUKHU /IEKTPUYeCKOoM
JHEPIrum», «IJIeKTPo/m3», «Koppo3us Mera/uioB».
1. Yro Takoe CcTereHb OKUCIeHUS XUMUUYEeCKOro 3j1emMeHTa? Kakue xuMuueckue rpoLecchl Ha-
3bIBAIOTCSI OKHC/IUTEIbHO-BOCCTAHOBUTE/IbHBIMU ?
2. OcHOBHBIE BU/IbI OKMC/IUTEIBHO-BOCCTAHOBUTE/IBHBIX PeakLjvil.
3. Metop 371eKTpOHHOr0 OasaHca.
4. VIOHHO- 3/IeKTPOHHBIN METOJ.
5. UTo Takoe raibBaHMYeCKU 37ieMeHT? OCHOBHbIE BU/Ibl Ta/IbBAaHUYECKUX IEMEHTOB.
6. Uto Takoe 371eKTpo/n3? OCHOBHbIE 3aKOHOMEPHOCTH IIPOTeKaHUs 3/IeKTPO/IM3a pacriaBoB
7. W pacTBOPOB COJIel.
8. IIpuMeHeHue 371eKTpo/IM3a B IPOMBILLLIEHHOCTH.
9. OcHOBHBIE BU/Ibl KODPO3UOHHBIX MMPOLIECCOB.
10. Crioco06sI 3aIyThl METa/IIIOB OT KOPPO3UH.

TecToBble 3alaHKA /I/IfA TEKYII[ero KOHTPOJIsl 3HAHUH 10 TeMaM:
«OKHC/IUTe/IbHO-BOCCTAaHOBHUTE/IbHbIE NPOLeCChl», «XHUMHUYEeCKHe HCTOUHUKHU
3/IEKTPUYECKOH IHePrum», «JIeKTPoJIu3», «Koppo3us MeTa/yioB».

CooTHecuTe CTereHH OKMC/IeHHA MdpraHiid B COeJUHEHUAX

A. Mn 1. +6
B. MnO 2.0

B. KMnOg4 3.+2
I'. Ko MnOq4 4. +7

CooTHecHUTe CTerIeHH OKHC/IeHUs CE€pPbI B COeUHEHUAX

1.S 2. +4
2.502 1.0

3. H» SO3 4.-2
4. Al>S3 3. +4

CooTHecuTe CTerleHU 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

Ykaxure BeLLEeCTB, KOTOPbI¢€ MOI'YT MPOABJ/IATH TO/IbKO BOCCTAHOBUTE/IBHbIE CBOﬁCTBa:
+Fe

+H>S

HNO;

K>Cr 207



YKaxuTe HOMepPa BeIeCTB, 00/1aal0IIHX OKHUCTUTE/THHO-BOCCTAHOBUTE/THHOU
JIBOMCTBEHHOCTHIO:

PbO>

+HNO>

Al Sz

+S

YKaXuTe peakijiy, IPH NPOTeKaHUH KOTOPBIX a30T NPOSAB/IAeT OKMC/IUTeIbLHbIe CBOCTBa:
NH3 + 302 =6H20 + N>

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

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

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

Kakue U3 npuBe/leHHbIX HH)Ke PeaKiiid AB/ISITCA OKUC/IUTE/TbHO - BOCCTAHOBUTE/IbHBIMH :
+H > + Bro = 2HBr

+Zn + SnCl, = ZnCl; + Sn

H > S04 + Ba(OH), = BaSO4 + 2H>0
NH3 + HCI = NH4Cl

B Kakux peaknisax KMC/I0P0/| BbINO/IHAET PO/Ib BOCCTAHOBUTE/IA?
+H 202 + HIOz;=1, + H, O + Oy

+AgNO3t—- Ag+ NO 2+ O

Mg + O2 = MgO

Ag + HyS + O = H2O + AgS

Kakue 13 0KMC/IUTEe/IbHO - BOCCTAHOBHUTE/IbHBIX peaKul/lﬁ ABJ/IAOTCA pedKIIUAMHA
BHYTPHMOJIEKY/IAPHOT0 OKHC/IEHHUS- BOCCTAaHOB/IEHUS?

+(NH4)2Cr207 — N2 + Cr2 O3 + H2O

+KClO3 - KCl+ O

Ag+HS+ 02 =H20 + AgS

H > + Br, = 2HBr

Kakue u3 peaKuI/lﬁ ABJ/JIAKTCA peaKIIUAMHA MEXXMOJIEKY/IAPHOT0
OKMC/IeHMSI-BOCCTAHOBJ/IEHUS?

(NH4)2Cr2 O7 - N2 + Cr203 + H,O

KCIO3 - KCI + O

+Ag + HyS + O2 = HoO + AgS

+Hj + Br, = 2HBr

Kakue U3 peakijuil AB/IAIOTCA PeAKIMAMH AUCIIPONOPIJHOHMPOBAHMSA?
+4H3PO3 = 3 + H3PO4 + PH3

+3I + 6KOH = KIO3 + 5KI + 3H20

Mg + O2 = MgO

Ag + HyS + O = H20 + AgS

Kaxkoii u3 MeTa/1/10B BBINOJ/IHAET POJIb KaTo/ja B ra/ibBaHMUeCKHX 3/IeMeHTaXx,
00pa30BaHHbBIX Y1eKTPOAAMH:

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

Mg | Mg || Cr|Cr

Sn u Mg

+Sn u Cr

Ni u Cr



Ni u Mg

Kakoii U3 MeTa/I/I0OB BBINOJIHAET PO/Ib aHO/IA B Ta/IbBAHUYECKHX /IeMEHTaX,
00pa30BaHHBIX /IEKTPOJAMM:

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

Mg | Mg || Cr|Cr

Snu Mg

Snu Cr

Niwu Cr

+Niu Mg

N3 yeTbipex MmeTaioB — Ag, Cu, Al, Mg BeiGepuTe napy, Koropasi odecneuur
HauOo,bee 3HaueHue J]IC.

Ag, Cu

Al, Mg

Cu, Al

+ Ag, Mg

Onpepenure 3HaueHue craHAapTHO# J/[C ralbBaHNYeCKOro 3/ieMeHTa, HCI0/Ib3Ys
TOK000pa3ywIlyI0 peakijui, KOTopasi MPoTeKaeT MpH ero padore:

2A1° + 3Ni*?2 « 2Al*3 + 3Ni°,

-1,41B

1,91 B

+1,41 B

-1,91B

KOHIIeHTPaIMOHHBIH 3/IEMEHT COCTOUT U3 IBYX Cepe0pPAHbIX 3/IEKTPO/I0B

c C Ag' = 107! monw/n y ogHoro s1ekTpoaa u C Ag* = 10~ monn/n y gpyroro.
Paccunraute 3/IC 3/1emeHTa.

+0,18 B

1,18 B

-0,18 B

11,8 B

I'albBaHUMYECKHH 3/IEMEHT COCTOMT U3 CepeOpPsSIHOro 3/IEKTPO/ia, MOTPY>KEHHOT0
B 1 M pacrBop AgNO3, 1 cTaHAQPTHOI'0 BOAOPOJHOI0 3/IEKTPOAA.
Paccunraire 3/IC 3/1emeHTa.

+0,8 B

8,0B

-0,8B

0,08 B

Onpepenure 3/1C rajibBaHNUeCKOro 3/ieMeHTa, COCTOSILLEro

W3 MarHUeBO#l M )>KeJle3HOH IUIACTMHOK, NMOTrpy)keHHbIX B 1 M pacTBopbI
HUTPATOB 3THUX MeTa/lIoB .

+1,92 B

0,19 B

-1,92 B

19,2 B

OnpeneﬂnTe B,Z[C B IraJibBdHUYE€CKOM 5J3J/IeMeHTe, 06p830BaHHOM 10 cxemMme
Sn |[Sn*?] = 0,001 M || [Pb*2] = 1 M | Pb?



+0,1 B
0,01 B
-0,1 B
1B

Kakoil U3 mnepeudc/JieHHbIX HIDKE METAa/l/IOB He MOXeT ObITh MO/Iy4eH Y1eKTPOo/IM30M
PacTBOpPOB ero Coiu?

+Li

Sn

Ag

Bi

B Kako#l moc/e[0BaTe/IbHOCTH Ha Karoje OyAyT BOCCTaHAB/IMBATbCA KaTHOHBI
metauioB : 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 (J1) BBIAGJIMTCA NMPH 3/IEKTPO/IM3€ paciulaBa XJIOPH/JA aTIOMUHUS
npu nponyckanuu 96500 Kn snekrpuyecrBa

(n.y.)?

11,2

+5,6

22,4

56

Kakoe kosmmuectBo 3ekrpuuectBa ( Ki) Heo0xoaumMo mpomycTUTh yepe3 pacrijiaB
THAPOKCH/Aa HATpus, yTo0bI HA aHOJEe BBIAETWIOCH 5,6 1 Kucaopoja ( H.y.)?
1000

96,500

+96500

965

Kakasa macca (r) anoMMHUA BBIAEUTCA NPH 3/IeKTPO/IM3e pacijiaBa XJjopuja
a/IIOMUHMSA, eC/IM uYepe3 1eKTpoauT npomnyckarse 96500 K ssnekrpuyecrBa?
27

3

+9

18

IIpu »3/1eKkTpo/in3e BOJAHBIX PAaCTBOPOB KaKHX coJiell Ha rpaguToBOM aHOje
BbI/JIe/IAeTCA KHC/I0POA?

+NalNOs3 ; CuSOy4 ; CaCO3

CuCly; CuS; NiBr»

CuCl; ; CuS; NaNOs

CuS; NiBr; ; CaCO3

MeTtanibl Kakoro psila MOTyT ObITh MOJIydeHbI J/IEKTPO/IH30M PaciuIaBOB HX CoOJiel
U He MOTYT OBITh MOJIyYeHbI 3/IEKTPO/JIM30M PacTBOPOB 3THX COJIeH?

+K; Na; Li

Ba; K; Cd



Cu; K; Cr
Na; Cu; Ba

IIpu 3ekTpo/M3e BoAbl B TeueHHe 1 yaca ObLIO mosiyueHo 56 1 Boaopoaa ( H.Yy.).
Onpepenure cuiay TokKa (A), mpolueainero yepes 3/1eKTpoJu3ep.

1,34

+134

26,8

268

Ilpy B3aUMOJEWCTBHH KAaKHX KHCIOT C LMHKOM BBIIe/IIETCA BOJAOPOJ;:
HNO3 (k)

HNO3(p)

+HCl

+H> SO4(p)

Kakue MeTa/uibl MIPpH B3aUMOJENCTBHM C COJIIHOW M pa30aB/IeHHOW CEPHOW KHC/IOTOM
He BBITEeCHSKT M3 HHUX BOJIOPOJA:

+Cu

+Ag

Mg

Ba

Kakue U3 MeTa/l/IOB BBITECHAKT U3 IIe/I0ueil BOJOPOA ?
+Al
Mg
Cu
+7Zn

C KakuM Hu3 BelecTB OyJeT pearupoBaTb Me[b?
NaOH

+AgCl

H>O

HCI

C KakuMH M3 BellecTB OyAeT B3aMMOJAEHCTBOBATH A/IIOMHHHIA:
+Na OH

KNO2

+HCI

+Ha SO4(p)

C Kak¥MMH M3 BeIeCTB HHUKe/Jb OyAeT peardpoBaTb NPH 00bIYHBIX YC/IOBHSX:
H>0

02

+H2 SO4(p)

+CuSOq

Kakoii U3 MeTa/yiIoB NacCCUBHPYeTCS NMPH KOHTAKTe C BO3JyXOM?
Cu

K

Au

+Al



Kakoii 3 Metas/uioB naccuBupyercsi npu KoHtakre ¢ H> SO4( x ) Ha xosope ?
Cu

Au

K

+Al

Ha3zoBuTe NPOAYKT BOCCTAHOB/IEHHS CE€PHOH KOHIIEHTPHMPOBAHHON KHC/JOTHI NPH
B3aMMO/IeHCTBMH €€ C AKTHBHBIMHM MeTa/IaMH

+H>S

SO»

S

H>O

Ha3oBuTe NPOAYKT BOCCTAaHOB/IEHMSI CE€PHOM KOHLIEHTPHMPOBAHHOM KHC/IOTBI TNPH
B3alMO/IECTBHH ee C MaJIOAKTHMBHBIMH MeTa//IlaMH:

HoS

SO

S

+S0»

Kakoii 3 MeTa/U10B MOJKeT BBINO/IHATH POJIb AHOAHOTO TOKPBITHS AJIsl HKeje3a?
Cu

Ag

Pb

+Mg

Kakoii TMII KOppo3uH — XHMHUYeCKasi WIM 3/IeKTPOXMMHUYeCKas — peau3yercs

NPy KOHTAKTe :

1) nMHKa ¢ pa30aB/IeHHOH CepHOI KHC/IOTOM ; 2) a/JIIOMHUHHS C pa30aB/IeHHOU
a30THOU KHCJ/IOTOM ?

1 — xuMHueckas ; 2 — XuMHUUecKast

+1 — 2/1eKTpoXUMHUYecKast; 2 — 37IeKTPOXUMUUecKast

1 — x¥umMuyeckas ; 2 — 3JIeKTPOXUMHUUECKast

1 — sanekTpoxUMHUecKasi; 2 — XUMudeckast

YKaxure psii MeTa/IJIOB, KOTOpPbIe MOT'YT BBINIOJIHATH POJIb
NMPOTEeKTOPOB MO0 OTHOLIEHUIO K CBHHI|0BOMY U3/ie/IUI0, KOTOpoe
JKCIIyaTHPYeTCs B 3/IEKTPOJ/IUTE, COAep KalleM KHCJIO0POJ :
+Mg; Al; Ti

Ag; Au; Pt

Mg; Au; Pt

Al; Ti; Ag

Kakasa u3 cxeM KOpPpPO3HMOHHOI'0 ra/lbBAHHYeCKOro 3j/IeMeHTa 3alMcaHa MpaBH/IbHO?
Kakoii u3 MeTa/u10B OyjeT pa3pylaTrbCs B pe3y/bTaTe KOPPO3HH :

1) () Ti | H' | Mg (+);

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

1, paspymaercs Ti

1, paspyuaerca Mg

2, paspyuuaercs Ti

+2, paspyuaercs Mg



Kakas u3 cxeM KOpPpPO3HOHHOr0 ra/lbBaHHUECKOr0 3/ieMeHTa 3alucCaHa NpPaBU/IBHO?
Kakoii u3 MeTa/u10B He OyJeT pa3pyliaTrbCs B pe3y/ibTaTe KOPPO3HWH :

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

2, Pb

+1, Ag

2, Ag

Meap mokpbITa 0/10BOM. BhiOepuTe cXxeMy KOPPO3HOHHOIO ra/ibBaHUYECKOr0
j/1eMeHTa, BO3HMKAIOIIEro NP HapyIIeHWH IeJI0CTHOCTH MOKPBITHA B YC/IOBUAX

BJIQ)KHOH aTrmocdepsl :
+(=)Sn | H20; Oz | Cu(+)
(-)Cu | H" | Sn(+)

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

(-)Cu | H205 Oz | Sn(+)

Tabmna 5 — Kpurepun onjeHKu ¢)OpMHPOBAaHHOCTH KOMIIETeHI[UH

Kop v HaumeHOBaHNe MHAMKATOpa
JOCTH)KEeHUS] KOMITeTeHLIMU
(yacTv KOMITeTeHLN)

KpuTepuu otieHrBaHus CHOPMUPOBAHHOCTH KOMITETEHLIUN
(4acTy KOMMeTeHIMH)

COOTBETCTBYET OL[eHKE «3aUTeHO»
50-100% ot MakcumasbHOro dasmia

N/-1yk-1 CiocobeH OCyIeCTB/SATh
TIOMCK, KDUTUYECKUH aHa/n3 U
CUHTe3 UH(HOPMAIH, IPUMEHSIThH
CUCTEMHBIV TIOAXOZ, A/1s1 pelleHust
TIOCTaB/IEHHBIX 3a7Iay.

CTyzeHT TOKa3biBaeT 3HaHWE BCero 00bEMa MPOrpaMMHOIO
MaTepuarna; MOHUMaHUe CYLLIHOCTH OKUCJIUTeTbHO-
BOCCTaHOBUTE/IbHBIX TIPOLIeCCOB, 3/1eKTPOXUMHUYECKUX
MIPOIIECCOB, JIe)KallUX B OCHOBe pabOThI Tra/JbBaHUYECKUX
3/1EMEHTOB, 3/IeKTPO/IMTUYECKUX U KOPDPO3MOHHBIX MPOLIECCOB.
[TocnemoBaTenbHO W3/1araeT yueOHbIM MaTtepua, IMPaBUILHO
NpUMeHsieT HayuyHyl0 TepMHUHOJIOTUIO, [eflaeT COOCTBEHHbIe
BBIBO/IbI. CaMocTosiTelbHO U paljMOHaAbHO MCMOJb3yeT
Har/isiHble  TOCOOMsl, CIpABOYHBbIE MaTepuasbl, YueOHUK,
JIOTIONTHUTE/TbHYIO0 JINTepPaTypy, MepBOMCTOUHUKU. [IpruMeHsieT
CUCTeMY YCJIOBHBIX 00O3HaueHW{ TIpU BeJleHUM 3arlvcei.
CriocobeH peliath CTaHAAPTHBIE 33/]aUH.

2 OOEHUBAHME IITMCBbMEHHBIX PABOT CTYJEHTOB

2.1. OneHUBaHNe MHCbMEHHBIX Pad0T CTYJAeHTOB,
He perjilaMeHTHPYeMbIX y4eOHbIM IJIaHOM

KonTponbHasi padora Nel. «OcHOBHBbIe MOHATHA XUMHH. CTeXHOMETPHSA.»




Mopynb 1. «OCHOBHBIEe IOHATHUA U 3aKOHbI XUMHH»,

9.

10.

TemMbl: «OCHOBHbIE MMOHATHA XUMHHN», «CTEXI/IOMETPH‘[ECKI/IE 3dKOHBbI XUMHHN».

YTo TaKoe XMMHUEeCKHI 3/1eMeHT?

CKO/IbKO BCero XxMMUUYeCKHX 3/IEMEHTOB U3BECTHO B HACTOsILlee BpeMs?

CKOJIBKO XMMHUYEeCKUX 3/IeMEHTOB CYLL[eCTBYeT B IIpUpoje?

Kakue 3/1eMeHThI 110/1yYyeHbl UCKYCCTBEHHBIM IyTem?

Yto Takoe aTomM?

MO>KHO /T yTBepKJaTh, UTO YKUC/I0O NPUPOJHBIX Pa3HOBUAHOCTEW aTOMOB
TIpeBbIllIaeT YUC/I0 XMMAYECKUX 371eMeHTOB? Eciu HeT, TO noyemy?
Ecmu ga, To 3a cuet yero?

EcTb 1 B TIpHpOZie aTOMBI, He SIBJISIFOIIMeCs: aTOMaMHy KaKoOro-TMbo XUMUUeCcKoro
371eMeHTa?

YTo Takoe MoJieKyJa?

[Touemy 13 aTOMOB 00Pa3yrOTCS MOJIEKYJIbI?

Kakoe coctosiHie Oosiee SHepreTUUeCKH BHITOAHO: ATOMHOE U/ MOJIEKYJISIPHOe?
BepHbl wiu HeBepHBbI CJieyl0Llye BbipakeHus1? OTBeT nosicHUTe.
OfHa MoJiekysia BO3yXa;

OpuvH aToM BO3/4yXa;

OfuvH MoJb BO34YyXa;

OpHa MoJieKyJ/ia pacTBOpa CepHOM KHC/IOTHI;

OnvH aToM Mequ;

OpHa MosiekyJia xesesa;

OpuH aToM X/10py/a HaTpUsS.

Urto Takoe npocroe BeujectBo? IlpuBegure mpuMepsbl.

MO>KHO /I1 CUUTATh, UYTO MPOCTHIX BELECTB B IIPUPOJE CTOJILKO K€, CKOJIbKO
XMMUYeCKHUX 37eMeHTOB? [louemy?

YTo TaKoe C/10)KHOe BelecTBo?

[TpuBeguTe riprMepbI C/I0’KHBIX BEIECTB, He CYLeCTBYIOLMX B MPUPO/E,

a MOJIyYeHHbIX UCKYCCTBEHHBIM ITyTEM U UCI0JIb3yeMbIX Ue/I0BEKOM
B [TOBCE/JHEBHOM )KW3HM.

YTo TaKkoe 0THOCUTe/IbHAsA aTOMHas Macca?

ATOMHas ejMHULIA MACChI?

[IpyBeauTe ripuMepsl Bell{eCTB, MaCChl KOTOPBIX paBHbL: 1 a.e.m.; 2 a.e.M.

CKO/IbKO BECUT OZIUH aTOM: KeJie3a; 30JI0Ta; MeJu?

YTo TaKkoe 0THOCUTe/IbHAsA MOJIeKy/IIpHasA Macca?

B Kakux eguHMLIaX OHA U3MepseTCcsa?

UeMy paBHa OTHOCHTeJIbHasA MOJIeKYJ/IIpHas Macca BOJbI?

CKO/IbKO BECUT O/IHa MOJIeKyJia BOZbI?

YTo TaKoe K0/IMUeCTBO Belecrea?

Yrto Takoe MoJisipHasi Macca? B uem oHa usmepsiercs?

Uem MosIsIpHast Macca OT/IM4aeTcss OT MOJIeKYJ/IIPHOM ?

UeMy paBHa Macca OHOTO MOJISI BOJbI?

Uemy paBHa Macca OZJHOI'O MOJIsI CBUHLIA?

Cyl1leCTBYIOT JIi TaKHe BellecTBa, 1 MO/Ib KOTOPLIX BBl HE CMOTJTH ObI MOAHSAT?

11. Yto Takoe nocrossHHasa ABoraapo?

I"ae copepxutcs Gosbiie MoJIeKy/I — B 1 MoJie BOJOpo/ia Win

B 1 Mosie kucsopoga? OTBeT MosiCHUTE.

I'ae copepxutcs Gosbiie aToMoB — B 1 rpaMMe BOJ0po/ia WU

B 1 rpamme cepebpa? OTBeT MOSICHHUTE.

CKO0JIBKO CTPYKTYPHBIX UaCTHL| COAEP)XUTCA B C/IeAYIOIIHMX Maccax BelecTB :
a) 180t Boger; 6) 1 kr 30m0Ta; B) 500 T KpemHuUs?



12. Yto TsmKenee ( ¥ mouemy )?
1 nuTp a3oTa Wiy 1 MTp KKcaopoja?
1 mosnb Bo3ayxa ( M =29 r/monb ) unu 1 MoJib BOABI?
1 mutp Bogpl (p = 1 /M ) win 1 Kr »Kee3a?
13. Uto Takoe crexuomerpus?
[TepeunciviTe OCHOBHbIE CTEXMOMETPUUECKHE 3aKOHBI.
14. ChopmynupyiiTe 3aK0H MOCTOAHCTBA COCTAaBa U MIPUBeUTE IIPUMeEP
MPpOosiBJ/IEHNsI ITOr'0 3aKOHA B IIpUPoO/e.
15. CdopmymmpyiiTe 3aKOH COXpaHeHUs MacChl, IPUBe/UTe NpUMep,
Mo/ TBeP)KAAI0LIUM iefiCTBHE 3TOr0 3aK0Ha.
bbIBarOT 1 Takue peakijyy, B KOTOPBIX Macca ITOTyYeHHbIX [TPOJYKTOB
OyzieT MeHblIle MacChl UCXO/JHBIX BeIeCTB?
16. CdopmynupyiiTe 3aKOH KPaTHBIX OTHOLLIEHHH, NMpHBeJUTe NpUMep,
AOKa3bIBAKOIIUH CIPpaBe/|/IMBOCTH 3TOr0 3aKOHa.
Kak BBl fiymaeTe, mouemy B IpUpO/ie peaan3yeTcs 3aKOH IPOCThIX,
a He C/I0)KHBIX KPaTHbIX OTHOLLIEHUI?
17. 3akoH 00beMHBIX OTHOIIEHUI. TIpuBeuTe MpUMep.
Kak BbI cuntaete, OyZieT i 3TOT 3aKOH CIpaBe/I/IMB TOJILKO /I/Is Ta30B
WA €r0 MOXKHO MPUMEHHUTh TakKXKe K )KUJKUM U TBep/bIM BelllecTBam?
18. 3akoH ABOrajipo u ero cjieicTBHe.
Kak paccuntaTh 00beM rasa B yCJIOBHUSIX, OTJIMUYHBIX OT HOPMa/IbHBIX?
Kakue yc/ioBUsI CUMTaIOTCS HOPMaIbHBIMU: 0/151 24308; 0/151 HCUOKUX U MeepobIX
gewyjecms; 04151 Ues08eKa?
19. Yto 3aHuMaet 6osb1mii 006emM npu H.y. — 100 atomoB resms umm 100
MoJieKyJ1 kucinopoga? Ilouemy?
20. Yto 3aHUMaeT MeHbIIMI 00beM npH H.y. — 200 Mo/eKys Bofopoia
nm 200 mosekyn Bozbl? Ilouyemy?
21. Kakoe onpejenenne Hanbo/iee TOUHO COOTBETCTBYET TEPMHUHY
«IKBHBA/ICHTHBIN»: 0OUHAKOBbIll, pagHblll, PABHOYEHHbIl, NOXoxHcull,
NpubAUMdCEeHHO pagHbIll?
[TpuBenuTe prMepsl ( U3 )KU3HU ) 5KBHBAJIEHTHBIX ITOHATHM, BeLlei, SB/IeHUM.
22. CopmyupyiiTe 3aK0H KBHBa/IeHTOB. [losicHUTe ero Ha mpumepe
KaKO#-TM00 XUMHUUYECKO# peaKIHu.
23. UTo TaKoe 3KBUBAJIEHT MPOCTOro Belecrea?
UeMy paBHbI 5KBUBaIeHTbl: HAMpUs1, KUC0po0d, MazHus1, azoma?
24. Yto Takoe 3KBHUBAJICHT C/I0)KHOT'0 BeliecTrBa?
Uemy paBHbI 5kBUBaneHTbl: Mg(OH)2; N2Os; AlCI3; H2SO47?
25. YTo TaKkoe 3KkBUBaJ/IeHTHasA Macca?
Uemy paBHbI 5kBUBaneHTHble Macchl: Mg(OH)z2; N2Os; AlCl3; H2SO4?
26. UTo TaKoe 3KBHBAJ/ICHTHbIN 00bemM?
YeMy paBHBI 3KBHBa/IeHTHbIE 00beMBI CJIEAYIOLIUX ra30B: ¢pmopa, Kuciopoaa,
godopooa, azoma?

KonTtposibHas pa6ora Ne2. «CtpoeHmne aToma»

Mopaynb 1. «OCHOBHBIE IOHATHUA M 3aKOHbI XUMHH»,
Tema: «CTpoeHue aToMa».

1. KakoBbI 0b1/1H B3r/1/1bI ApeBHerpeveckux ¢uaocodoB Ha cTpoeHHe MaTepuH ?
Kak bl dymaeme, nouemy npasuibHoe npednosnoxceHue [JemMokpuma o mom, umo mamepusi
Cocmoum u3 Meabualiwiux yacmuy — amomo8 — He NoAy4duad NPu3HAHusl, d 8 KOpHe



HeeepHasi meopusi Apucmomensi 20cno0CME08ana 8 Hayke yeabiX 2 mbicsyu aem?

B uem cocTrouT BKJ/Id/{ AQHIIMHACKOT0 Y4deHoro I[)KOHa ,Z[am;’rona B HUCTOPHKO OTKPbLITHUA

CTpoeHus aroma?
B kakux euje obaacmsax Hayku paboman /laabmoH u Kakue coeaan omKpbimus?
KT0 13 yueHbIX OTKPBLI 3/1eKTPOH ? Uemy paBHaA Macca 3/IeKTPOHA M ero 3apsj?

Kem 0b1/1a mpe/iji0’keHa mepBasi Mo/ie/Ib CTPOEHHs aTOMa M UYTO OHa co00M npe/craBisia’?

OnbiTel JpHcTa Pe3epdop/a no paccessHUI0 0-4acTHI] Ha 30/10TOH (osbre.
Kakwue BbIBO/IbI ObL/IH C/ie/IaHbI HA OCHOBAHUH MO/TyYeHHBIX JAaHHBIX?
Mooeab amoma Pe3epcopda u ee ocHOBHOU HeAOCMAMOK.
UYto o3HauaeT c/10B0 «kBaHT»? OcCHOBBI KBaHTOBOM MexaHUKU Makca IlnaHka.
Kakoeo 3HaueHue nocmosiHHoli [1aaHka 075 u3yueHusi 3akoOHOMepHocmell
npupoobl MUkpomupa?
Kakou Bk1ag BHec jarckuil yyeHbiyi Hunbc bop B pa3BuTHe KBaHTOBOM
mexaHuku? Ilocrynarel Bopa.
Tonyuuna au modenb amoma Bopa skcnepumeHmanbHoe noomeepicoeHue ?
I'unore3a JIyu e Bpoiins o Ayanu3smMe MHKpPOUYaCTHI].
MooicHo nu paccuumamsb 31eKmpoMazHUMHble 80/1HbI C1edylouWux 06seKmos:
CB8epX38yK08020 camosiemd;
asmomobus , Hecyuje2ocsi Ha npeoenbHOU CKOpOCMU;
nynu, ebliemarowjell U3 pys#cbs;
pakembl, nemsiujeli 8 Kocmoc?  OTBeT MOSICHUTE.
CdopmynupyiiTe npUHIUN HeonpeaeeHHocTH ["eii3eH0epra.
Cywecmeayem MHeHUe, Umo 5mom NpuHyun peaausyemcsi Nnomomy, umo
coepeMeHHble U3MepumesibHble NPUbOPbI CAULUKOM HeCO8epUIeHHbL.
Takum obpazom, onpedessisi, Hanpumep, UMNy/bC 31eKMpoHd, Ucc1e008amesb
8o30elicmgyem HA 31eKMPOH nocpedcmeom npubopa, umo npueooum K
Henpeockasyemomy U3MeHeHuto e2o koopouHam. Caedyem au U3 3mo2o, umo ecau
8 6ydyuwjem npubopbl cmaHym 60/ee cogepuwieHHbIMU, MO NPUHYUN
Heonpede/neHHOCMU nomepsiem HayuHyx 3HaUUMOCMb ?

10. Yto npeacraB/isieT codoii ypaBHenue IIIpéauHrepa u jierko Jiv ero pemmThb?

Umo makoe 80/1HO8as pyHKYUs U 8 ueMm ee ¢pusuuecKkuil cmbica?
Umo makoe amomHasi opbumans?
Hmeem nu 3nekmpoH 8 amome onpedeneHHyI0 mpaeKmopuro 08UXCeHUs1 ?

11. YTo TaKoe KBAaHTOBbIE UKC/Ia U /IS Yero OHU HY)KHBI?

KpamKo oxapaKmepUByﬁme Kancooe K8aHMoeoe UUcao: 2/1das8Hoe, op6uma/1bHoe,
MdcHUmMHoe, CnuHoeoe.

12. /IBa 3/IeKTPOHA HMEKT C/IeAYIOIieé HA0OPbI KBAHTOBBIX YHCEJT:

1-i1 — n=3,1=1, m=1,s=1/2;

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

Umo MOXCHO cKa3amb 0 HUX HA OCHOBaHUU 3moti uHpopmayuu?

B amomax Kakux 31emeHmo8 Mo2ym HaxooumbCsi OaHHble 3/1eKMPOHbI ?
B kakux amomax oHu He mo2ym Haxooumbcs? Ilouemy?

13. CnuHOBOE KBAHTOBOE YK (/IO YCIOBHO 0003HaYaeT COOCTBeHHBIM MOMEHT

BpallieHNs 3/IeKTPoHa. [leliCTBUTE/IbHO JIM 3/IEKTPOH BpalljaeTcsi BOKPYr cBoeil ocu?

14. ChopmynupyiiTe 1 00bsICHUTE Ha KOHKPEeTHBIX IPUMepax: NpUHYuUn HaumeHbllell

3Hepauu; npasuio Kineukoeckozeo; npunyun Ilayau; npasuno XyHoa.

15. /IBa 3/1eKTPOHA UMEIOT C/Ie/lyI0LUi HA00p KBAaHTOBBIX UHCeJI:

n=2, I=0, m=0, s=1/2. MoryT /i OHA HAXOAUTBCS: a) 8 0OHOM U MOM Jce amome;
0) 8 pa3Hbix amomax; B) 6He amoma?

16. UTo Takoe moTeHIMa/I HOHU3ALMH M KaK OH XapaKTepu3yeT CBOHCTBA

XUMHUYECKOro 3jieMeHTa?
Kak uzmensitomcs nomeHyuabl UOHU3ayuu 8 nepuodax u epynnax mabauybl Menoeneega?



17. YTo TaKoe CPO/JCTBO K 3/IeKTPOHY U KaK OHO XapaKTepu3yeT OKHC/IMTe/bHO-
BOCCTAaHOBHUTE/IHHYIO CIIOCOOHOCTH aTomMa?
Kak usmensiemcst cpoocmeo K 3/1eKmpoHy 8 nepuodax u epynnax mabauybl MeHdeneega?
18. Uto Takoe 3/1eKTPOOTPULIATEe/IbHOCTD ?
Kakoli xumuueckull 31emMeHm umeem camoe 60/buioe 3HaueHue 374eKmpoompuyameabHoCcCmu u
Kakue e20 ceolicmea o0yc108/1eHbl SMUM Kauecmeom ?
Pacnonoxcume caedyrowjue xumuueckue snemeHmnl — F, Li, Ar, Cl, N, Zn —
8 nopsioKe ygeauueHusl 31eKmpoompuyameabHOCMu.
19. A3 yero cocTosAT aToOMHbIe sApa?
Umo makoe npomMoHbl U HEUIMPOHbI ?
ITouemy yueHble 007120 He MO2U SKCNEPpUMEHMAIbHO 00KA3amb CyUjecmeo8aHue
HelimpoHa?
20. YTo Takoe MaccoBoe 4uC/10 aToMa?
Iokasxcume Ha KOHKpemMHOM npumepe Kak paccuumamb Yuc/a0 NPOMOHO8,
HelimpOHO8 U 3/1eKMPOHO8 8 amome.
Ilouemy npu pacueme maccogo20 YUCAa AMoMda He yuumbl8aemcst CyMMApHAst
macca 31eKmpoHo8, HeCMOMpSs HA MO, YUMo 00bIYHO UX 8 amoMe 00CMAMOUHO MHO20.
21. Yto Takoe AedeKT MaCChI?
Sensemcs au depekm mMacchl cayuaem HapyuwleHusl 3aKoHa
COXpAHEeHUs1 Maccbl?
22.YTo0 TaKoe 3Heprus CBA3MU sAjpa?
Beauka nu 3Hepausi, Komopas ebldeasiemcsi npu 06pazoeaHuu amomMHbIX si0ep ?
ModtcHo nu ucnonb308amsb ee 0/151 peweHusl IHep2emu4ecKux npobem uenoseuecmea?
23. SIBASIIOTCS /T IPOTOHBI, HEMTPOHBI U Y/IEKTPOHBI He/le/IMMbIMH YaCTULIAMHU
(T.e. Me/IbUAHIIIMMHU YaCTHIIaMHM BelljecTBa)?
Ecmb nu npeden deneHuro sewjecmea? Ecau da, mo kakosa e2o meabyatiwads uacmuya?
24. Yo Takoe u3oronni? M300apei? IIpuBeauTe NpuMephl H30TONOB M H300apoB
aTOMOB yr/iepoja, KpeMHHs, Me/iH, JKejie3a.
MooicHo au ckazamb, Umo y Kaxcdo20 31emeHma nepuoouyeckoli cucmembl eCimb
u3omonnbl U u306apbl?
TMouemy xumuueckux 31emMeHmMo8 He Modcem Obimb 6ECKOHeUHO MHO20 ?
25. UTo Takoe pajjM0aKTUBHOCTD?
EcmecmeeHnHas paduoakmueHOCMmb;
HckyccmeeHHass paouoakmugHOCMb;
IocmosHHasa paduoakmueHo20 pacnaod;
Ilepuoo noaypacnada.
26. OcHOBHBIE BU/IbI Pa/iN0AKTUBHOI0 pacnaja:
a-pacnao;
f - pacnao;
p" - pacnao;
3/1eKMPOHHBIU 3axXeam.
OO6bsicHMTe KaXK/bIi BUJ paciiajia Ha mpumepax usororos %4Cu, 28Si, “°Ar,
I'de 8 Hacmosiwee 8pems npumeHsiemcs signeHue paouoakmugHocmu? Kakum
YUEHbIM NPUHAaOeHcum 3ac/ay2da OMKpPbIMuUsi 3mMo20 6/AeHUs1 ?

KonTponbHasi padora Ne3. «XumMHuUecKasi CBSI3b U CTPOEHHE MOJIEKYJI»

Mopaynb 1. «OCHOBHBIE MOHATHSA M 3aKOHbI XUMHH»,
TeMa: «XUMHUYeCKas CBA3b U CTPOEHHEe MOJIeKYJI».

Jlaubl credylowue geujecmea:
1) CH4, NH3, CaF2, SiH4, PH3, H>S, AlF3, H,O, NaCl, K0, MgO.
2) Li,Na, Ca,Hg, W, HF, HCl, HBr, HI, Oz, Cl>, I, N>, Kr, CO, He.



3) SiC, Si, SiO:, rpadwuT, anmas, aneroH, ¢ocdop, cepa, caxap, jie[, STUIOBbII CIIUPT.

H3 ecezo MHOJCeCmEa ebilienepeyuCc/ieHHbIX 8eljecine eblopamb:

1) BemjecTBa ¢ KOBa/JleHTHBIMH TOJISIPHBIMU CBSI35IMU;

2) BeiilecTBa ¢ KOBaJIeHTHBIMU HETIO/ISIPHBIMU CBSI35IMU;

3) BelecTBa C MOHHBIMU CBSI3SIMU;

4) BerectBa, CrtocoOHbIe 00pa30BBIBATh BOZOPOAHBIE CBS3H;

5) Ta3bl

6) Kugkocty;

7) Teep/ble BeleCTBa;

8) BelecTBa c MOEKYISIPHOW KPUCTA/I/TMYECKOU PEeLIeTKOM;

9) BelilecTBa C aTOMHOM KpUCTa/VIMUeCKON peleTKowu;

10) BemecTBa c MOHHOM KPUCTa/UIMUECKOU peleTKOM;

11) BeiiecTBa Cc MeTa/l/TMueCKON KpHUCTa/TMUeCKOU pelleTKOM;

12) JlerkomnsiaBKue Bell|eCTBa;

13) TyromnnaBkue BellleCcTBa;

14) Pa3penute MO/eKy/bl BelljeCTB 1-ro psifia Ha MOJISIPHbIE U HeTloJIsIpHEbIe.

15) Bo 2-m psizy omnpeziesnTe BelleCTBO C HauboJsiee MPOYHON XMMUUECKOH
CBSI3bIO U BELL[eCTBO C HaMeHee TIPOUHONM XUMHUYeCKOM CBS3bIO.

16) Pa3pgenure BelllecTBa 3-TO psifia Ha KpUCTa/JTMUeCKuUe,
HeKpUCTa/l/IMueckue U aMmopQHbIe.

Omeembme Ha ciedyioujue 80npochl:

17) Uto Takoe aHM30TPONUS KpUCTasia?

18) Uto Takoe U30TpoIus?

19) Kakoe cocTosinue 6oJiee yCTOMUMBO — KPUCTa/I/TMUeCKoe uir amopdHoe? [Touemy?

20) MoryT /i1 ra3bl UMeTb KPUCTa//INYeCKYI0 pelieTKy?

21) Ha3oBure camblii XUMUUECKH aKTHBHBIN 3/IeMEHT MepUoIUuUeCcKoi CUCTEMBI.

22) Tenuii siBAsieTCS e [JUHCTBEHHBIM XUMUUECKHUM 3JIEMEHTOM, [i/isi KOTOPOTo He
T0JIyUeHO HU OJIHOTO CoeuHeHUs (/11 JPYTUX UHEPTHBIX Ta30B MO/TyUeHbI
okcuzbl U Gpropusl). Kak Bbl ymaeTe, rouemy?

Tunossle 3afauu 1A /13 o reMam: «OCHOBHbIE NOHATHA XUMHH»,
«CTexuomMeTrpuyeckHe 3aKOHbI XUMHI».

1. Tlpu B3aumopeucTBuM 3,24 T TpexBaJleHTHOTO MeTa/ljla C KUCJIOTOM Bblgenunochk 4,02 n
BoZiopo/ia (H.y.). Belumcivire MossipHble MacChl 5KBUBa/IEHTOB MeTaslla, ero OKCUa U aTOMHYI0 Maccy
MeTaJjuia.

2. TIpu BoccraHoBieHUH BogopogoM 10,17 T OKcWza JBYXBaJeHTHOrO MeTasyla 00pa30Baioch
2,25 r BOAbI, MOJIIpHasi macca 3KBHBasieHTa KoTopoil 9,00 r/mMosib. Belumcivte MoJsipHbIE MacChbl
5KBMBA/IEHTOB MeTaJl/la, ero T’uAPOKCH/Ia U aTOMHYIO MacCy MeTasa.

3. Ha oxwuranve 2,99 r [AByXBa/JleHTHOrO MeTajsa roTtpeboBanock 1,33 n1 Kuciopoga (H.Y.).
Bbruncnte MossipHble MacChbl 5KBUBAJIeHTOB MeTaslla, ero okcruja. Kakou 3to metamn?

4. TIpu BoccTaHoBieHUM 6,50 T OKCH/a TpexBasleHTHOTO MeTalsia obpa3oBanock 4,45 r MeTasia.
Bbruncnte MossipHble MacChbl 5SKBUBAJIeHTOB MeTaslla, ero okcruja. Kakou sto metamn?

5. Cynbduj Mmbiibsika copepXuT 39,0% cepbl, MoJisipHasi Macca SKBHBa/ieHTa KOTopou 16,0
r/MOJib. BbIuMc/MTe MOJISIDHYHO MacCy 3KBHBa/ieHTa U Ba/leHTHOCTb, MbIIIbsKa, COCTaBbTe (GOpMyny
3TOrO BelecTBa.

6. IIpu peakumnn Mexay 0,366 r [ByXBa/JIeHTHOrO MeTa/ula MU KHUCJIOTOW BbIAENUIOCh 336 M
BOZlopoJa (H.y.). Berunciure MoJsisipHble MaccChl SKBUBAJIeHTOB MeTasljla, ero OKCUJa W OMNpefesvTe
KaKOM 3TO MeTaJll.

7. BojopoiHoe coefiMHeHNe TpeXBa/leHTHOI'O 3/ieMeHTa coziepxxut 8,9% Bopopoza. Berunciure
MOJISIPDHbIE MacCChl 5KBUBAJIEHTOB 3/IeMEeHTa, JaHHOI0 TUJPU/Aa U aTOMHYI0 MacCy 3/1eMeHTa.



8. [ns pactBopenust 16,86 r mertania morpeboBanock 14,7 T cepHOW KHUC/IOTBHL Berumciure
MOJISIpHbIE MacCChl 5KBHMBaJICHTOB MeTajljla U ero OKCHUja.

9. [ByxBanmenTHbld MeTa/u1 Maccod 0,601 r B3aumogenctByeT € cepod maccou 0,480 r.
BbrurcmTe MosIpHbIE MacChl 5KBUBaJIeHTOB MeTaslla, Cy/bduja MeTasnaa U aTOMHYI Maccy MeTasa.

10. B okcuge TpexBaneHTHOro Metasia Maccou 5,10 r cogepxutcs 2,40 T Kuciopoga.
Bbruncire MossipHble MacChl 5KBUBAJIeHTOB MeTasljla, ero OKCU/ia U aTOMHYIO0 MacCy MeTaJlia.

11. TIpu okucnenun 2,81 r AByXBa/JeHTHOrO MeTaja oOpasoBanoch 3,21 T ero okcupa.
Bblunciute MonsipHyro maccy Metasina. Kakoit 3To Merann? KakoBa MosisipHas Macca MeTaiia U
MOJISIpHasl Macca 5KBUBaJIeHTa MeTasuia’?

Tunosble 3afanus A U3 no remam «CTpoeHue aTroMa»,
«XHMHYecKas CBA3b U CTPOEHHE MOJIeKYJI».

1. HanmiuuTe 371eKTpoHHBIe ()OPMY/IbI aTOMOB 3/1EMEHTOB C MOPSAKOBbIMU HOMepamu 16 u 29,
YUUTBIBAsL, YTO Yy IIOC/IeJHEr0 Ha 4YeTBepTOM 3HepreTM4YeCKOM YypOBHe OAMH 3/1eKTpoH. K Kakomy
3JIEKTPOHHOMY CeMeHCTBY OTHOCHUTCSI K&K/bIM U3 3TUX 3JIEMEHTOB?

2. Hanmumre 3/1eKTpoHHbIE (DOPMYI/BI U YKa)KUTe 4nc/io cBOOOAHbIX d-opbuTaseii i aTOMOB
CKaHJUs ¥ LIUPKOHUS.

3. Hanummre 5/1eKTpoHHBIE (hOPMYJ/Ibl aTOMOB ¥ MOHOB aTFOMUHUS U KaJIbLMSL.

4. HanuimTe 3/1eKTPOHHBIE (JOPMYJIbI aTOMOB 3/IEMEHTOB C MOPSAKOBBIMU HOMepamu 35 U 42,
YUUTBIBAs, YTO Y [TOC/IeJHer0 Ha [ISTOM SHepreTUUeCKOM YPOBHe OZIUH JIeKTPOH.

5. Hamumure 37eKTpoHHbIe (OPMY/bl aTOMOB MapraHija U cejieHa. K KakoMmy 371eKTPOHHOMY
CeMeNCTBY OTHOCUTCS KaXK/IbIi U3 3THUX 3/IEMEHTOB?

6. Hammuummre 3/1eKTpoHHBIE (hOPMYIBI U YKaXKUTe UnC/I0 CBOOOAHBIX d-opOuTaseii A1 aTOMOB
TUTaHa U HUOOUSI.

7. Hanuiure s1eKTpoHHbIe (hOpMy/bl aTOMOB KpeMHUs U >Kese3a. Pacrmipesienite BaneHTHbIe
3JIEKTPOHBI TI0 OPOUTASAM Ji7Is1 STUX aTOMOB B HEBO30Y)K/IeHHOM COCTOSIHUM.

8. YkKaxute Bce 3HaueHUs TJIaBHOTO, OpPOMTAJbHOIO M MarHWTHOTO KBAHTOBBIX UHWCeN [Jisi
3/IEKTPOHOB aTOMOB OepU/THSI ¥ KMCI0PO/ia.

9. YKaxuTe BCce 3HaueHUs T7IaBHOTO U OpOWUTANbHOTO KBAHTOBBIX YMCeN [Jisi BHEIIHUX
3/IEKTPOHOB B aTOMax 3JIeMEeHTOB C ITOPSAAKOBbIMU HOMepaMu 27 v 32.

10. Hanuuvre 371€KTpOHHBIE ()OPMyJibl aTOMOB MarHusi M xjopa. Pacrnpefenvre Ba/leHTHbIe
3/IEKTPOHBI TI0 OPOUTASIM aTOMOB XJ/I0pa B BBICILIEM SHEPreTUUECKOM COCTOSTHUM.

11. Hanummre 371eKTpOHHBIE (DOPMYJIbI M YKa)XKUTE UMC/IO Baj€HTHBIX 3/IEKTPOHOB /11 aTOMOB
HUKess 1 6poma.

Tunossle 3apauu gasa V1/13 o remam
«XHuMHYecKas TepMoOAUHaMHKa», « KHHeTHKa U paBHOBecue XMMHUYECKHX peaKIfi».

1. KoHcranTa ckopoctu peakiyu A + 2B « 3C paBna 0,8. HauanbHble KOHLIEHTpaLMX BelecTB
A u B paBnbl cootBeTcTBeHHO 2,0 M 1 3,0 M. Beluncivte CKOPOCTh peakljuy B Haya/lbHbIiI MOMEHT U
KOr/ja KOHL[eHTpaus BewectBa B crana pasnou 0,6 M.

2. KoHcranTta ckopoctd peakuyu 2 A + B ~ 2C paBHa 0,6. HauanbHble KOHLIEHTpaLUU
BeljecTB A u B paBHbI cooTBeTcTBeHHO 0,4 M 1 0,5 M. BelunciuTe CKOPOCTh peakliii B Hada/lbHbIN
MOMEHT U B MOMEHT, KOTr/la KOHLIeHTpaLs BelljectBa A ymeHbLIuTCs Ha 0,2 M.

3. Uepe3 10 muHyT nocse Hauvana peakiuu 3 A + B « 2 C KoHueHTpauuu Beljects A, B u C
coctaBwii cootBerctBeHHo 0,3 M, 0,1 M u 0,04 M. Koncranta ckopocTu peakiyuu paBHa 0,5.
Bbluncinre CKOpOCTh peakly B HaUaAbHbIM MOMEHT U uepe3 10 MUHYT Moc/ie Hayasia peakLivu.

4. KoHCTaHTa CKOPOCTU peakLiMM pas3/ioxkeHUs: okcuza aszoTa (I) Ha a30T u Kuwiopog, paBHa 5 X
10 4 . VicxomHast KOHLeHTpalus okcuza asota (I) paBHa 4,0 M. BblunMc/ivTe HayalbHYIO CKOPOCTh
peaki[uy U ee CKOPOCTb, Korza pasnoxutcs 40% okcupa aszora (I).

5. B romorenHoi cucreme A + 2 B « C paBHOBecHble KOHIeHTpaLuu BemlecTB A, B u C paBHbI
coorBerctBeHHo 0,05 M, 0,10 M u 0,20 M. Bpluvc/iiMTe KOHCTaHTy pPaBHOBECHUS M HCXOJHBbIE
KOHL|eHTpaLuy Beljects A u B.



6. KoHcTaHTa paBHOBecHs TpuM CHHTe3e aMMHaka M3 as30Ta W Bojopoza, paBHa 0,1.
PaBHOBecHble KOHLIEHTpallMM BOJOpOJa M amMMuaka paBHbl cooTBeTcTBeHHO 0,6 M u 0,2 M.
BbluncuTe HauabHYHO ¥ PaBHOBECHYHO KOHLIEHTpALUU a30Ta.

7. Konujenrpauuu okcuzia cepol (IV) ¥ Kuciopoza 0 peakiiiu ObUTH COOTBETCTBEHHO PaBHBI
0,03 M u 0,015 M. Ilpu paBHOBecuMr KOHLleHTpauusi okcuga cepbl (IV) crana paBuHou 0,01 M.
BbrurciuTe paBHOBeCHble KOHLIEHTpALMKA KUC/I0poZa, okcuzaa cepbl (VI) U KOHCTaHTy paBHOBeCHS:
SO2 +0O2 « SO3

8. PaBHOBecue rpoljecca pasyiokeHusi okcuza aszota (IV) Ha okcup asota (II) u Kucnopon
YCTAaHOBUJ/IOCh MPU KOHLIeHTpauusix okcupaa asota (IV), okcupaa asora (II) u kuciopoja, paBHBIX
cootBerctBeHHo 0,08 M, 0,02 M u 0,01 M. BblUMC/IWTE KOHCTAaHTY paBHOBECHS U Hayda/ibHbIe
KOHLIEHTPaLi UCXOJHBIX BeLIeCTB.

9. KoHcTaHTa paBHOBecusi roMoreHHou cuctembl AB ~ A + B paBHa 0,06. PaBHOBecHast
KOHLIeHTpauus BewjectBa A paBHa 0,03 M. Halitu HauasnbHyrO0 KOHLeHTpauuio BellectBa AB. Kakas
Jl0JIs1 3TOT'0 Bell[eCTBa Pa3/ioKWiacb K MOMEHTY YCTaHOBJIEHUS] PABHOBECUS?

10. PaBHOBecue B cucreMe A + B « 2 AB yCcTaHOBWIOCH IIpY KOHLIEHTpaLUsX BelllecTs A, B u
AB, paBnbIx cooTBercTBeHHO, 0,04 M, 0,02 M u 0,06 M. Bblunc/ivre KOHCTaHTY paBHOBeCHs U
Haua/lbHble KOHLIEHTPALUX UCXOJHbIX BeIeCTB.

11. B romorenHo#i cucrteMe A + B o 2C paBHOBecHble KOHIjeHTpaljuu BelriectB A, B u C
paBHbI cooTBeTcTBeHHO 0,12 M, 0,12 M u 0,06 M. BbluncivMTe KOHCTaHTY paBHOBECUSI U Hada/lbHbIe
KOHLIeHTpaLuu Belects A u B.

Tabuiia 6 — dopmMupyeMble KOMIETEHITMH (M/IX UX YaCTH)

Kop v HanMeHOBaHWe UHAWKATOPa O1jeHOYHbIE
Kop v HauMeHOBaHHe KOMITeTeHLIUU IOCTH>KeHUs1 KOMITeTeHLIUU (4acTu MaTtepuasbl U
KOMIIETEeHIUH) Cpe/iCTBa
ITpoBepka
YK-1. CiocobeH 0oCyIeCcTBIATh U/-1ykx-1 CriocobeH oCyi|ecTBISTh coziep>KaHus
KPUTHUUYECKUH aHaJT|3 TTPO0/IEMHBIX MOWCK, KpUTUUECKHUW aHa/IU3 U KOHTPOJIbHOU
CUTYyaLUi Ha OCHOBE CHCTEMHOI'0 CUHTe3 UH(POpPMaLIUU, IPUMEHSITh paboThl UMM
MO/IX0/ia, BbIpabaThIBaTh CTPATETHIO CUCTEMHBIN MOAXO0/ AJ1s pelleHus1 | UHAUBU/YaJIbHOIO
JIeCTBUH. TOCTaB/IeHHBIX 3a/ia4. JloMalllHero
3a/laHUst

Tabnwuia 7 — Kputepun orjeHKM KOHTPOJTBHOM pab0Thl M MHAWBH/YyaTbHOTO
JIOMaIlIHero 3a/aHust

[Tokazarenu KonmuecTBo 6anioB
MuHuMasIbHOe MakcrmanbHOe

CobmosieHue rpadyKa BbITOJTHEHMUS. 0 1
[IpaBUILHOCTE OTBETOB Ha TeOpeTUuecKue 0
BOIPOCHI.
[IpaBU/IBHOCTB pellieHrs 3a/au. 0 3
CobJttoieHue rpaBya ohopM/IeHUsT OTBeTa Ha 0 1
TeopeTHUUeCKU BOMpOC.
CobJttoieHue rpaBuI 0OpMIeHUs pelIeH st 0 1
3a/lauml.
Nroro: 0 10

Tabmua 8 — Kputepun orjeHku c(hOPMHUPOBAHHOCTU KOMIIETEHLIMA TO0 KOHTPOJBHBIM paboTam u
VH/IMBU/1Ya/IbHBIM [IOMAIIHAM 3a/]JaHusIM MoyJist 1.

Kog u | KpuTepuu olieHrMBaHust CHOPMUPOBAHHOCTH KOMIIETeHL[UU |




HavMeHOBaHue (4acTy KOMIIETEHLMM)
WH/IMKaTopa Ha 0a30BOM ypOBHe Ha TOBBILIIEHHOM YDPOBHE
JOCTHKEHHUS COOTBETCTBYET OLIEHKE | COOTBETCTBYET OLIEHKE | COOTBETCTBYET OLIEHKE
KOMITeTeHL[UH «YZOBIETBOPUTEIEHO» «XOpOILIIO» «OTTAYHO»
(vacTu 50-64% ot 65-85% oT 86-100% ot
KOMIIeTeHL1N) MaKCHMa/IbHOIO 0ajsila | MakKCHMMaJIbHOro Oajjia | MakKCHMMaJbHOro Oasia
NAO-Tyka CryzeHT geMoHCTpUpY- | CTyJeHT MoKa3biBaeT OTAMYHO BafieeT Teo-
CriocobeH eT yZOBJIeTBOPUTE/Ib- XOpolllee 3HaHKe Teope- | peTUUeCKUM MaTepua-
OCYIeCTB/IATD HbIe 3HaHMSA OCHOBHOI'O | TUUECKOro Marepuasa | iom. ITokasbiBaeT riy-
TMoncK, MaTepuasa Moayis 1. mozyss 1. CiocobeH OoKoe 3HaHUe 1 TIOHU-
KPHTHHECKIH YcBous 0OCHOBHOE CO- CaMOCTOSITE/TEHO MaHHW€e OCHOBHBIX TIOHSI-
aHa/u3 U CUHTE3 .
uHbopMaruH, Jlep>)KaHre CTeXUOMET- | /le/laTh BBIBOJbI U TUI U 3aKOHOB XUMHUH,
TIPYMEHSATE pUYeCKHX 3aKOHOB 0000111eHus], HAXOJUTh | TEOPETUYECKUX acTieK-

CHCTEeMHbIH TTOAXO0[,
TSI peIeHust
MOCTaB/IEHHBIX
3a/au.

XUMUH, TEOPUU CTpOe-
HUSI aTOMa, XUMHUUeCKOM
CBSI3U 1 CTPOEHHs MoJie-
KyJ/I. 3HaeT OCHOBHbIEe
TIOJIO>KEeHUST XUMHUYeC-
KOU TepMOAWHAMUKHU U
KWHeTUKU. Bocripons-
BOJUT HayUHbIe TePMH-
HBI ¥ OCHOBHBIE TTOHSI-
THSI TEOPUH, HO UMEeT
npo0enbl B YCBOEHUH
Marepuasa, He
NIPeNSITCTBYIOILHE
JaNbHeNIIemMy
oOyueHuto. Moxet aatb
YIOBJIETBOPUTE/ILHBIE
OTBETHI Ha BOTIPOCHI
KOHTPOJILHOM paboTHhl,
PeIINTh CTaHJapTHbIE
3a7lauu UHIUBUY-
aJIbHOTO JOMAILIHEero
3a/laHusl, HO JleaeT
HECKOJIbKO HeTrpyObIX
oLIMOOK.

TIPUUMHHO-C/Ie/ICTBEH-
Hble CBSI3U U MPUBO/IUTh
Jl0Ka3aTenbCTBa OCHOB-
HBIX T10JI0’KeHUH CTe-
XHUOMeTPUH, aTOMHO-
MOJIEKY/IIPHOM Teopuur
CTPOeHUsI BelleCTBa,
XUMHUYECKOW TepMOJU-
HaMUKU U KHHETHUKHU.
CBo0OoJHO Brasieet
HayYHOW TePMUHOJIO-
ruei, 6e3 3aTpyHeHu
pelllaeT CTaHAAPTHBIE U
HECKOJIbKO YCJIO’KHEH-
Hble 3agaur. OgHaKO
JIOTTyCKaeT HeKOTOpbie
HETOYHOCTH TIPU UHTEP-
TIpeTaLyy Mo/TyuYeHHBIX
pe3y/ibTaToB.

TOB aTOMHO-MOJIEKY-
JISIPHOTO CTPOEeHUsI
Bell|eCTBa, OCHOBHbBIX
TIOJIOXKeHUM XUMUUecC-
KOW TepMOJIMHAMMKHU U
KUHeTUKHU. Jlerko ycra-
HaB/IMBaeT B3auMO-
CBSI3U MEXXY U3yuae-
MBIMU TIPUPOSHBIMU
TipolieccaMu U siBJie-
HUAMH, 0e301I100YHO
pelliaeT C/I0KHbIe
3agauu. [IposiBiiser
TBOPUECKHUM TIOX0[ K
pelLIeHuI0 N0CTaB/eH-
HBIX 33/]a4 U KpeaTuB-
HOCTb MBbIIIL/IEHUSI.

KonTtposibHass pa6ora Ne 4. «O0mue cBoiicTBa pacTBOPOB»

Mopayns 2. «PacTBopbI», TeMa «O01IHe CBOMCTBa PacTBOPOB.
PacueTt KOHL|eHTpaL4 PaCTBOPEHHOr0 BeleCcTBa».

1. Yo Takoe pacTBop?
ByayT v SIBASITBCSL pacTBOpaMU C/ie[lytOIle CUCTeMbl (YKa)KUTe PACTBOPUTE/b U
pacTBOpeHHOe BelecTBO):

A)

oucmuaIupoBaHHas 800da

B) peuHas 8oda
B) mopckas 8oda

I') 6emoH
Memasiuueckull cniae

A)

E) caxapHblii cupon




XK) uali
3) smunoseblli cnupm.

2. Urto Takoe pacTBOpUTe/bL?

10.

11.

12.

13.

14.

15.

16.

[TpuBeavTe MpUMephl U3BECTHBIX BaM PAaCTBOPUTEJIEH.

Kakoli pactBopuresib siBisieTCs yHUBepcaabHbIM? [Touemy?

JlaiiTe omipee/sieHUs U MPpUBeUTe IPUMEPbI XXUJKHUX, TBEPAbIX U
rasoBbIX PacTBOpPOB.

MO>KHO JIM CUMTATh, UTO YKU/KHe PaCTBOPbI HauboJsiee pacripoCcTpaHeHbI B
nipupoge?

KakoBo 3HaueHMe )KUAKUX PaCTBOPOB [i/Is )KUBOM MPUPO/bI?

YTo Takoe HCTHUHHBIE U KOJIJIOU/HBIe pacTBopbl? IIpuBeaure

NnpUMepBkl.

Kak oT/IMuuTh HCTUHHBIN PacTBOP OT KO/UIOMAHOro? Yro takoe

3¢ dexT TuHAANA 1 MOYeMy OH He Ha0/II0aeTCs B ICTUHHBIX PacTBOpax?
Kakux pacTBopoB B niprpo/ie 00Jibliie — UICTUHHBIX WIN KOJUIOUAHBIX?

UTo Takoe HacChIlleHHbIE, HEHACBII[eHHbIEe U NepechIlieHHbIe

pacTBopsbI?

BEIBarOT /1M HeHaChIIIeHHbIe PACTBOPbI KOHLIEHTPUPOBAHHBIMU?

BBIBatOT /T HaCkII[eHHbIE PACTBOPHI Pa30aB/ieHHBIMU?

Kak nipurotoBuTh 1 TP HACKILEHHOTO PacTBOPa XJI0pU/ja HaTpUs?

Kak nosmyunrts nepecsliieHHbINH pacTBOpP?

YT TaKoe pacTBOPUMOCTH?

[IpuBesuTe pYMepkI BeLeCTB paCTBOPUMBIX, Ma/IopaCTBOPUMBIX U

HepacTBOPUMBIX B BOJE.

O0BsAACHUTE 3aBUCUMOCTb PAaCTBOPHMOCTH OT PHUPOABI PACTBOPEHHOT'0
BellecTBa U pacTBOPHUTeJIA.
O0BsACHUTE 3aBUCMMOCTH PAaCTBOPMMOCTH OT TeMIepaTypshl.

UTo Takoe TerioTa paCTBOpPeHHs BeljecTsa?

ITouemy pacTBOpeHHe cuuTaeTcs (PU3UKO-XUMUUYECKUM MPOI[eccoM, a

PacTBOPHI 3aHUMAKT NMPOMEXYTOYHOEe M0/I0KeHHe MeXAy XUMUu4e-

CKHMH COeJMHeHUSIMHU M 00bIYHBIMH MeXaHHYeCKUMH CMeCAMHU?
YTo Takoe NponeHTHass KOHLeHTpalusa pacrsopa?

CKOJIBKO rpaMMOB YUCTOI'0 X/10pyja HaTpus cogepxutcs B 500 rpammax

5% - HOrO pacTBOpa?

UTto Takoe MOJIbHasA [0/11 PaCTBOPEHHOr0 BeljecTBa?

PactBop cogepxxut 1 Mok cony, 1 Mosb caxapa v 8 Mosier Boabl. Yemy

paBHa MOJIbHas 0/ CO/IN?

YTo Takoe MoJisspHasl KOHLIeHTpaLusa pacreopa?

B labopaTopuu CTOUT 2-X IMTPOBasi EMKOCTh C PAaCTBOPOM THIPOKCH/IA
Hatpus. Ha stukertke HanvcaHo: 2M NaOH. Kakas macca rujpokcuja
HaTpusi cofiep>XkuTcsi B 3To eMKocTH (1 mosib NaOH = 40 r)?

Yro Takoe Mo/I/IbHAsA KOHLIeHTpaLUa pacrsopa?

Kak npurorosute 1m H>SO4 (1 monb H2SO4 =98 r)?

Yro Takoe HOpMa/IbHasA KOHLleTpaLusa pacrsopa ?

a. B yaboparopuu crout emkocTs ¢ pactBopom NaOH.
Ha stuketke Hanucano: 1H NaOH. Cko/bKO rpaMMOB I'M/IPOKCHA
Hatpus cogepxurtcs B 0,5 1 Takoro pactsopa?

b. B yaboparopun CTOSIT iBe KOJIOBI C paCTBOPaMU CEPHOM KUCTIOTHI.
Ha opnoii HarrcaHo — 1M H>SOq , Ha apyroii — 2H HoSOs .
B kako# Kosbe HaxoauTCst 60/iee KOHLIEHTPUPOBAHHBIM PacTBOP?

Yto Takoe TUTP pacTBopa? B Kakux c1yyasx 00bIYHO NMPUMEHSETCHA
Takas KOHL|eHTpanusa?



B 1 nutpe pactBopa cozepxxutcsi 1 rpaMm xsiopuzia 6apusi. Uemy paBeH TUTpP pacTBopa?
17. Kak cooTHOCATCA TeMInepaTypbl KUIIEHUSI PaCTBOPOB U UHCTHIX

pacrBopuresnen? ITouemy?

NwmetoTcst 2% -Heid U1 20% -HbI pacTBOPBI XJI0pKa HaTpus. Kakoit u3 Hux

Oyzet kureTb Tipu OoJiee BBICOKOM TemriepaType?
18. Kak cooTHOCATCA TeMIepaTypbl 3aMep3aHusl PaCTBOPOB U YMCTBIX

pacrBopuresnen? Ilouemy?

I'me mpuMeHsieTcs 3TO siB/IeHUE?

Kakoi u3 pactBopoB x0puzia HaTpus — 5% -Held U 50% -HbI —

Oyzet 3amep3ath TIpH O0Jiee HU3KOH TemriepaType?

KonTponbHas padora Ne 5. «J/1eKTpOTUTHYECKAs] AUCCOLHALIHS

Mopaynasb 2. «PacTBOpbI», TeMa «JJIeKTPO/IMTHYECKas JUCCOLMALIUSA.
BojopoaHbiii noka3aTelb Cpeibl pacTBOpa».

1) Pa3penute HUyKeTiepeuKrc/ieHHbIE Bel[eCTBa Ha 3IeKTPOJIUTHI U He3JIeKTPOJIUThI:
2UOpPOKCUO Hampusl, COASIHAs KUCAo0md, 3maHoa, a30mHdasi Kucaomd, Memuaoebiil
cnupm, x10pud Medu, ayemoH, cyAbgpam Kaausi, 6eH301, ayemuseH.

2) Uto Takoe 371eKTPOJIUTHYeCKast JUCCOIHalys?

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

4) [laHbI cieayrole UOHBI: HAMpUSsl, X10pd, MA2HUsl, Lio0d, Kanbyusi, dMMOHUS,
antoMuHusl, Cyabham-uoH, Humpam-uoH, ¢poccpam-uoH. Pa3fenvite ux Ha KaTUOHBI
Y aHUOHBI.

5) [aiiTe orpefiesieHUst C/Ie[[yIOLIUM TTOHSTHSIM:

Coabeamayusi

Cosibeam

T'uopamayusn

T'udpam

Cmenenb ouccoyuayuu

6) Kakue hakTopbl ¥ KaKUM 00pa30M BJIUSIFOT Ha CTeTEeHb JUCCOLUALIAN?

7) [ns ciepyroIux 371eKTPOUTOB — hocchama mazHus, cynbgpuma Hampusi, YKCYCHOU
KUC/0Mbl U NepMAaH2aHama Kaausi — HaruiiuTe YpaBHeHUsI JUCCOLIMaliH,

(hopMyy KOHCTAHTBI JUCCOLMALIY U YKQ)KUTE 3/IEKTPOJIUT, KOTOPBIA HY>KHO
n00aBUTh B KaXKJOM C/Tydae, YTOObl yMEHBIINUTh CTeleHb AUCCOL[HAAl[HH.

8) Uro Takoe npou3seedeHue pacmeopumocmu 371eKTpoanTa’?

9) PaccuuraiiTe pou3Be/ieHNs PACTBOPUMOCTH C/Ie[yOLUX 3/1eKTPOUTOB:
0,1M ¢poccpama kanvyus; 0,2M 6pomuda anromunusi; 0,3M curukama Hampusi.

10) KakoBbl yc/10BusI BbillaJieHUs1 OCaZika B pacTBOpe?

11) TIpu o6aBeHUN KaKUX CHTBHBIX 37IEKTPOJIMTOB MOXKHO JTOOUTHCSI BHITIA/IeHUST
ocajika B pactBope xjopujia cepebpa? Uewm 3To 0ObsiCHsIeTCS?

12) Uro Takoe uoHHOe npou3gedeHue 800bl?

13) Uro Takoe 8000podHbIli NOKazamesb Cpe/ibl PACTBOpa U YeMy OH paBeH B KUCJ/IOH,

HEeUTPa/IbHOU U 111eJIOUHOU cpefiax?
14) PaccuuraiiTe BOJOPOAHbIN IMOKa3aTe/ b Cpe/ibl pacTBOpa AJIsi:
e (0,1 M conaHol Kucaombl;
e 0,05 M cepHoll Kuciombl;
e 0,1H eudpokcuda Hampus.

KonrposibHasa pa6ora Ne 6. «'uaposu3 cosei»



Mopayns 2. «PacTBopbI», Tema «['ujpom3 coseii».

1. Uro Ttakoe ruzapo/v3? KakoBbI ITOJIOKUTE/IbHBIE U OTPULIAaTe/IbHbIe CTOPOHbI 3TOTO SABIEHUS?

2. Hammmwire ypaBHeHWe THApOJM3a COJM, 00pa30BaHHOM Cab0W KHC/IOTOH W CHUBHBIM
ocHoBaHueM. KakoBa OyzeT cpesia B OJTy4eHHOM pacTBOpe?

3. Hammmmre ypaBHeHWe THApOJM3a COJM, 0OOpa30BaHHOM CUIBHOM KHUCIOTOM U CJIaObIM
OCHOBaHHEM. YKaWTe Cpefly pacTBopa.

4. Hamumwmre ypaBHeHMe THIPOJM3a COMM, 0Opa30BaHHOW caboi KHUCIOTOH W C/1abbiM
ocHoBaHWeM. KakoB xapakTep cpezbl pacTBopa?

5. HammiuTe ypaBHeHHWe THApOJM3a COMA, OOpAa30BaHHOW CH/IbHOM KHC/IOTOM U CUIBHBIM
ocHoBaHueM. KakoBa cpesia pactBopa?

6. Hanmmure xumuyeckue (GoOpMyJbl HHKENPUBEJEeHHBIX COJel U MOCTaBbTe 3HAK «+» HarpoOTUB
KOKIOH M3 HUX B COOTBETCTBYHOIEH suelike TaOJMIIbI, eC/TM COJIb TIPOSIB/SIET YKa3aHHbIe
CBOMCTBA.

Conb Xumuueckasi | nooeepaa- He nodeep- | 2uodpoau- 2udpou-

¢opmyna emcs 2aemcs 3yemcsi  no | 3yemcsi  no
2udpoausy 2udpoausy KamuoHy AaHUOHY

Xnopug,

Meau

Cynbgar

Oapust

docdar

Kanusi

Hurtpat

JIUTUSI

dTopup,

HaTpusi

bpomup,

JKeresa

7. HanwuiunTte xumudeckue (GoOpMyJibl HHKETNPYUBEJeHHBIX COJel U MOCTaBbTe 3HAK «+» HArpOTUB
KKIOW M3 HUX B COOTBETCTBYIOLEH sueiike TabOJUIbI, €C/TM COJb TIPOSIBJISIET YKa3aHHbIe
CBOMCTBA.

Com Xumuyeckas Helimpa/ibHas Kucnas  cpeda | weno4Has
dopmyna cpeda pacmeopa | pacmeopa cpeda pacmeopa
Cunukar
HaTpusi
Cynbdar
XKesesa
Xnopup,
KaJbLIvs
Hurpar meau
Cynbpur
Kamus
8. HamucaTh ypaBHeHMs CTyreHUaToOro rufiposnsa cy/ibdara xxenesa (I1I).
9. HamucaTb ypaBHeHUsI CTyIIeHUaTOro ruiposiv3a Cyib(ura Kaausi.

10. Yro Takoe cremneHb ruzipon3a? Kakue (akTopsl U KakuM 006pa3oM Ha Hee BITUSIFOT?
11. B kakux ciyuasix ocnabeHunio ruziponrsa OyjeT crioco6CcTBOBaTh MOJKUC/IEHN e




pactBopa? OTBeT IOsSICHUTE.

12. B Kakux ciaydasx ociabyieHuo ruiponusa 0yaer criocobCcTBoBaTh Mo/iieiauyBaHye
pactBopa? OTBeT IOsSICHUTE.
YTo Takoe KOHCTaHTa rM/iposn3a? HamuiuWre ee BbIpaskeHuUe [i/1s1 IpoLiecca ruiposinsa

Tunosbie 3agaum /i U/13 o Temam «O01Ias XxapaKTepuCTHKA PacTBOPOB.
PacueTr KOHI|eHTpPAaLii PaCTBOPEHHOI0 BelleCTBa», «JJIEKTPO/IUTHUECKAs AUCCOLHMALIHS.
BojopoaHbiii noka3areab CpeAbl pacTBopa», « I'upoims coen».

1. Bblunc/iMTe MOJSUIBHYIO W SKBUBAJIEHTHYIO KOHLeHTpaimu 12% -ro pactBopa cynbdaTa
aMMOHUs ( TWIOTHOCTH pacTtBopa 1,069 r/mn).

2. BolunciiuTe 5KBHBa/IEHTHYIO KOHLIEHTPALIWIO U MOJISIPHYIO /10/TH0 Cy/bdaTa antomunus B 20%
- HOM pacTBOpe MJI0THOCTBIO 1,226 r/mil.

3. OKBUBaJIeHTHas1 KOHILIEHTpAI[1sl KapOoHaTa HaTpus B pacTBope ryioTHocThio 1,040 paeHa 0,80
H. Bbrurcivre MacCoBYIO ZIOTI0 U MOJISIDHYHO [I0JTFO KapOoHaTa HaTpHs B pacTBOPe.

4. MonsipHast KOHLIeHTpaLusl TMAPOKCUA HaTpus B pacTBope mioTHOCThIO 1,180 paBHa 4,85 M.
Bbluncinre MacCcoByro OO TUAPOKCH/Ia HATPUS U MOJISJIBHOCTb PacTBOpa.

5. KakoBa Macca x/iopyzia KajibIusl, HeooxoauMasi st ipurotoBienust 250 mi1 2H pactBopa?
BoIurciiiTe MOJISJIBHOCTE PaCTBOPA, €C/IM ero IIoTHOCTh 1,050 r/mit.

6. KakoBa Macca kapboHaTa HaTpusi, Heobxozumasi ajs mpurotoBiaenuss 200 mn 0,7 M
pacTBopa? BerurcivTe MOJIIPHYO [J0JIF0 COIM B TOM pacTBOpe, eC/iv ero ioTHOCTh 1,070 r/mi.

7. CkonbKo M1 96% - ro pacTBOpa CepHOM KUCJIOThI TJIOTHOCTBIO 1,84 I/M/1 HY)KHO B3SITh [JIsI
nipurotoBnenus 0,5 1 0,2 H pactBopa. Berumcimte MOJISJIBHOCTh UCXOIHOTO pacTBOpa.

8. Ckonbko M 6,35 H pactBopa cynbdara aMMoHus (TIJIOTHOCTh pactBopa 1,200 r/mit) HY>KHO
B3ATh myis mipurotoBieHuss 200 mn 10% -ro pactBopa maoTHOCTBIO 1,057 r1/Ma? Berumciaute
5KBUBA/IEHTHYIO KOHLIEHTPALIWI0 KOHEUHOr'0 pacTBopa.

9. BelunciuTe MOJISIDHYIO KOHLIEHTPALMK0 M MOJISIDHYIO 00 HUTpata Kanus B 20% - HOM
pacTBope I0THOCThIO 1,056 r/mi.

10. Kakoii 06vemM Bojbl HyXHO gobaButh K 300 mn 2,8 H pacTBopa CepHOM KHCJ/IOTHI
1oTHOCTEIO 1,085 r/mn g nonydyeHusi 9% -ro pactBopa? Belunc/iMTe MOJISVIBHOCTE MCXOZHOTO
pacTBopa.

11. Belunc/iMTe 5KBMBa/JIEeHTHYHO KOHLIEHTPALIUIO U MacCOBYIO JIOJIF0 HUTpata MaruHus B 16% -
HOM pacTBOpe IVIOTHOCThIO 1,127 r/mit.

Tabsuija 9 — dopMupyemMbie KOMITETeHIIUN (M/TH UX YaCTH)

Kop v HanMeHOBaHWe UHAWKATOPa OrneHOYHBIE
Kog v HavMeHOBaHWe KOMITeTEHLIUU JIOCTHKEHUS] KOMIeTeHLMH (4acTh MaTepuabl 1
KOMIIETEeHI1H) Cpe/iCTBa
IIpoBepka
YK-1. CriocobeH oCyIIeCTB/ISATH U/J-1yx-1 CriocobeH oCyijecTBIATh coJiepyKaHus
KPUTUUYECKUI aHa/n3 po0IeMHBIX MOUCK, KDUTUYECKUI aHa/Iu3 U KOHTPOJIbHOM
CUTYyal[uii Ha OCHOBE CHCTEeMHOI0 CUHTe3 UH(OpMaIUU, IPUMEHSITh paboThI UK
M0/J1X0/1a, BbIpabaThIBaTh CTPATETHIO CUCTEMHBIN MIOAXO0/, /151 pellleHns | UHJAWMBU/YaJbHOTO
JleiICTBUM. I10CTaBJ/IeHHBIX 3a/a4. JloMalllHero
3a/laHusl

Tabmuia 10 — Kpurepun o1jeHKH KOHTPOJIbHOUM PabO0ThI ¥ UHIUBUYa/TbHOTO
JIOMallIHero 3aaHust

IToka3aTtenu KonuuectBo 6amioB
MuHuMabHOe \ MakcumanbHoe




Cobmosienue rpadvka BbITIOJIHEHUS.

[TpaBUIBHOCTH OTBETOB Ha TEOPETHUECKHUE
BOTIPOCHI.

[IpaBUIBHOCTB pellieHus 3a/au.

CoburofieHue ripaBus1 oopMiIeHHs OTBeTa Ha
TeOpeTUYeCKUU BOIPOC.

o O] © (O

— W A~ -

CobmosieHue ripaBusT 0(OpMIIeHUST pellieHust
3a/jauH.

Wroro:

10

Tabsuia 11 — Kpurepun onieHKH ChOPMHUPOBAHHOCTH KOMIIETEHILIUM 10 KOHTPOJBHBIM paboTam u

WH/IMBU/1yaJIbHBIM [JOMALIHUM 3a/IaHUsIM MOAYJS 2.

Kog u KpuTepuu olieHUBaHus1 CHOPMUPOBAHHOCTH KOMITETEHLU
HaVMeHOBaHKe (4acTy KOMIIeTeHLN)
WHJMKaTOpa Ha 6a30BOM ypOBHe Ha TIOBBIIEHHOM YPOBHE
JOCTIKEHUST COOTBETCTBYET OL|eHKe | COOTBETCTBYET OL|eHKe | COOTBETCTBYET OL|eHKe
KOMITETEHLIUH «Y/IOBJIETBOPUTE/TBHO» «XOPOLLO» «OTJINYHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMITETEHIMHN) MakcUMasibHOro Oanna | MakcMMasabHOro 0ajia | MakcuMmasabHoro 6asnma
NAO-1yka CryzeHT geMoHCTpUpY- | CTyIeHT MoKa3biBaeT OT/MYHO BafieeT Teo-
CnocoGen €T Y/JOBJIETBOPUTEJIb- XOpolllee 3HaHUe Teope- | peTUUeCKUM MaTepua-
OCYLIECTBJIATD Hble 3HaHWs1 OCHOBHOI'O | THUECKOTrO Marepuana | jiom. [ToKa3biBaeT riy-
Kpnllg:llcelé;( i MaTepuasa MOAYJIs 2. mozys 2. CriocobeH OoKoe 3HaHHe 1 TIOHU-
AHA/I3 1 CiiTes | Y CBOMI OCHOBHOE CO- CaMOCTOSITE/TBHO MaHHe OCHOBHbIX
urbopMaruH, Jlep)KaHue TeOpHH pacT- | Jie/laTh BHIBOJBI U TIOJI0’KEHUI TeopHn
NPYMEHSTH BODOB, 3HaeT criocobel | 00001[eHNs], HAXOAUTE | PaCTBOPOB, CIIOCOOeH

BBbIPa)KEHHS KOHL|eHT-
paL PaCTBOPEHHOTO
BeIL[eCTBa, YMeeT IpU-
MEeHSITh Ha TIPaKTHUKe
TIOJIO>KEHUS] TeOPUH
371eKTPOJINTUYECKOM
JWICCOLIMALIMH, HO MeeT
npo0esibl B YCBOEHUU
Marepuana, He TpersiT-
CTBYIOLIME Jla/TbHeH-
1memMy o0yJeHHro.
Bocnpoussogur
HayuYHble TEDMUHBI U
3HaeT pacyeTHbIe
¢dopmynbl. MoeT JaTh
YJOBJIETBOPUTE/ILHBIE
OTBETHI Ha BOTIPOCHI
KOHTPOJILHOM paboThl,
PeIINTh CTaHJapTHbIE
3a7lauu UHIUBU/yalb-
HOT'O /JOMAIlIHero
3aJlaHusl, HO JlesiaeT
HECKOJIbKO HeTpyObIX
oIMOO0K.

CHCTEeMHBIH TTOAXO0[,
IS peliieHust
TIOCTaBIEHHBIX
3a/1ay.

TIPUYMHHO-CJIeICTBEH-
HbI€ CBSI3U W TTPUBO/IUTH
Jl0Ka3aTeibCTBa OCHOB-
HBIX T10JI0’KeHUH Teo-
pUU PaCTBOPOB, J1€K-
TPOTUTHYECKOU JIHC-
COL[MALIVY U THAPOJIM3a
cosiei. CBOOOHO
BJIaJleeT HayYHOU
TepMHUHOJIOTHel, Oe3
3aTpy/HEeHUM peLiaeT
CTaHJAPTHbBIE U
HECKOJIbKO YC/IOXKHEH-
Hble 3a7aun. OHaKO
JIOTTyCKaeT HEKOTOPbIe
HETOUYHOCTH TIPY UHTEP-
TIpeTaIvK TOTyYeHHbIX
pe3y/bTaToB.

CaMOCTOSITEJTbHO
MPUMEHHUTH Ha
TpaKTHKe pa3iuyHble
acreKTbl TeOpUU
371€KTPOTUTAYECKOU
JACCOLMaLY U
TU/POIM3a COJeN.
Jlerko ycraHaBivBaeT
B3aUMOCBSI3U MEXY
H3y4yaeMbIMHU
TIPUPOJHBIMU
TNpoLieccamMu U siBie-
HUAMH, 0e301I100YHOo
pellaeT C/I0KHbIe
3agaun. IIposBiser
TBOPYeCKHUH TOAXO K
pelleHuI0 N0CTaB/eH-
HBIX 3a/lau U KpeaTuB-
HOCTb MBIIIJIEHUS.




KonTponbHas padora Ne 7. «CBoMcTBa MeTa/I/IOB. JJIEKTPO/JHBIE MOTEHI[HATbD»

MOAyJ’[b 3. «OcHOBBI JJIEKTPOXUMHHN», TEMA «XUMHYeCKHe UCTOUHMKH

o o

12.

3/1IeKTPUYECKOH JHePrum».

Kakux 3/1eMeHTOB B rpupozie 00/ibllie — MeTa/JIOB Ui HeMeTa/uioB? (Omeem
apeymenmupylime).

Kakue cBolicTBa OT/IMYAIOT MeTaslibl OT HeMeTasyioB? MOXKHO /i IPOBECTH Pe3KYH0 TPaHHULly
MeX/ly MeTa/ulaMy U HeMeTaslJlaMU’?

[TpuBeauTe IpUMephbl XUMUUECKUX 3/IEMEHTOB, TIPOSIB/ISIIOIIMX KaK MeTa/llInueckre, Tak U
HeMeTa/l/InuecKre CBOMCTBA.

Knaccudurupyiite criepyroiye MeTasibl — Jces1e30, Aumutil, Hamputl, Kooasabm, Meob,
30/10mo, 80/1b(h)pam — 10 TEXHUYECKUM MPH3HAKaM, TIJIOTHOCTH, TBEPJOCTH U TemrlepaTrype
T/1aB/IeHUS.

UTo Takoe ABOMHOM 3/IeKTPUUECKUM C/IOM U KaK OH BO3HUKAeT?

[1Ba MeTasiia — YUHK U MeOb — OTYILeHbl B PACTBOPBI CBOUX cosiell. OMUILNTe MPOLeCcChl MpU
3TOM mpoTeKatoiue. B uem paznuuue?

YTo Takoe 3/71eKTPO/HbIN MOTeHL[Mal MeTasia? MO)KHO /i ero HerocpejCTBeHHO U3MepUTh?
UTo Takoe CTaHAAPTHBIN 3/IEKTPOIHBIN MOTeHLMaA? [171s uero oH Hy>KeH?

V3 yero cocToUT BOAOPOAHBII 371eKTPOS?

Kak u3mMepuThb cTaHAapTHBIN 3/1eKTPOIHBIN MOTEHLIMA/ JKe/Ie3HOT0 371eKTpoza?

B fBa cocyaa c rosiyOpIM pacTBOPOM MeJHOTO Kyropoca IMOMEeCTU/IA: B MepBbIid — LITHKOBYIO
MJIACTUHKY, a BO BTOpOM — cepeOpsiHylo. B KakoM cocyze I[BeT pacTBOpa ITOCTeNeHHO
nponaget? [Touemy? Hanuimmre ypaBHeHUsI peakLUii.

YBeMuUnTCSs,, YMEHBILUTCS WIM OCTaHeTCs 0e3 M3MeHeHHs] Macca I[UHKOBOM TUIACTWHKU TPH
B3auMogelicTBuM ee c pactBopamu: a) CuSOs , 6) MgSO4 , B) Pb(NOs3),? Ilouemy?
Hanuiuvre ypaBHeHUs1 peakLiUil.

KonTtposibHas pa6ora Ne8. «XuMHUecKHe HCTOUHHKH YJIEKTPUUYECKON HEPrUm»

Mopynb 3. «OCHOBBI 3/IEKTPOXUMHMH», TeMa « XMMHUYECKHe UCTOUHUKH

1.

2.

3.

3/1IeKTPUYECKOH SHEePrum».

Yro Takoe XMMUUECKHEe HCTOUYHWUKMA TOKa? KakoBbl MX TpeuMylliecTBa Tiepef, APYTrHMH
HMCTOYHUKAMU 3/1eKTPUUYECKON SHEPrUn’?
[HatiTe onpesienieHus C/eAyOLMM THIaM ralbBaHUUeCKUX 3/1eMEHTOB:
e [lepguuHble 2anbeaHuuecKue 31eMeHMbl
BmopuuHble 2anb8aHuuecKue 31eMeHmbl
JKuokocmHble 31emeHmbl
Cyxue s1emeHmbl
Xumuueckue 2anb8aHUUecKUe 3/1emMeHmbl
KoHyeHmpayuoHHble 31emeHmbl
Pedokco-yenu
AKKyMynsamopbl
e TonaugHble 31eMeHMbl
Kakuie 13 nmepeunc/ieHHbIX 37IEMEHTOB SIBJISIFOTCS HarboJiee MepCrieKTUBHBIMU U TToUeMy ?



10.

11.

12.

13.

14.

15.

CocraBbTe CxeMbl [IBYX rajilbBaHUUECKUX 3JIeMEHTOB, B OHOM U3 KOTOPBIX HUKeJIb SB/ISIeTCS
KaToJoM, a B JpyroM — aHojoMm. Hamwinure ypaBHeHUs 3J/IeKTPOAHBIX IIPOLIECCOB,
MPOTeKaroLUX B ITUX 3/IeMeHTax.
CocraBbTe CxeMy KOHLIEHTPAaLIMOHHOTO TrajbBaHUUeCKOr0 3jleMeHTa C MeJHbIMHU
3/1eKTPOJ,aMH. HarumumTe ypaBHeHUs TIPOLIECCOB, TPOTEKAIOLIMX TIpU ero pabore.
Boruncmure 3/JC. Kak onpezenuTs KaTo/ ¥ aHO/, B KOHL[EHTPAaLMOHHOM 3JIeMeHTe ?
CocraBbTe CXeMy, HalMILWTe YpaBHEHUs 3JIGKTPOAHBIX IpoLeccoB U Beluucaute I/ C
raJbBaHUUECKOr0 3JIeMeHTa, COCTOSILEr0 W3 CepeOpsiHbIX 37eKTPOJIOB, OMYIIeHHBIX,
cootBeTcTBeHHO, B 0,01H 1 1H pacTBOpbI HUTpaTa cepebpa.
CocTraBbTe CXeMy, HalMIIWTe YPaBHEHHUs 3JIEKTPOAHBIX MpoLeccoB U Beluucaute I/C
rajibBaHUYeCKOr0 3/IeMeHTa, COCTOSIIIIEro U3 CBUHLIOBOM Y MarHUEeBOW TJIaCTUH, OMYILeHHbIX,
cooTtBeTcTBeHHO, B 0,1M u 0,01M pacTtBOpbl cBoMX cojed. Kakumu criocobamMu MOKHO
yBennuutb 31C sToro ssnemenra B 20 pas ?
JKene3Hasi u cepebpsiHasi TIIACTUHBI COeAMHEHbI BHEIIIHUM TIPOBOJHUKOM U OMylleHbl B 1M
pacTBop CepHOM KHUCIOTBL.  CocTaBbTe CXeMy [JaHHOIO Tra/JlbBAHWUUYECKOTO 3JIeMeHTa,
HaIMILNUTE TIPOLIECCHI, TIPOTEKaroII[re Ha 3/1eKTpoax, Beiuncante JIC.
CocTraBbTe cxeMy KaJIMMI-MeJHOTO ralbBaHUUECKOI0 37IeMeHTa C KOHL|eHTpaLel pacTBOpPOB
371eKTpoMTOB paBHOM 0,1 mosb/n.  Paccumtaiite 3/C. Kak usmenurcs 3IC gaHHOTO
3/1eMeHTa, eC/Iu:
KOHLIEHTPAaLMI0 3/1eKTPOJIMTa Y aHoja yBennuuTb B 10 pa3, a y KaroZia yMeHbLINUTb B 10
pas?
KOHL[eHTpAaLUIO 3JIeKTPOJIUTA Y aHoAa yMeHbLIUTh B 10 pa3, a y KaroZa yBesuuTh B 10
pas?
KOHIIEHTPALUK 000UX 3/IEKTPOIUTOB YBEIMUUTE B 10 pa3?
CocraBbTe CX€MbI aJFOMUHUH-XPOMOBOTO, MarHWii-K00asbTOBOrO, JUTUN-CEPeOpPSHOTO |
)KeJie30-1IMHKOBOT'0 Ta/lbBaHUUYeCKUX 371eMeHTOB. Kakoil W3 3THUX 3/1eMeHTOB Oy/eT AaBaTh
HanbosbiIyro O/]C Tpu yC/I0BUM paBeHCTBAa KOHLIEHTPAL[UI BCEX 3/IEKTPOJIUTOB ?
Kakve xumuyeckue mnporeccel MPOTEKalT Ha 3JIeKTPOJax IIpU 3apsjke W paspsijke
KUCJIOTHOT'O CBUHLIOBOI'O aKKyMyJisiTopa ?
Kakune xumuueckrie nporeccel MPOTEKArT Ha 3JIEKTPOZaX NP 3aps/iKe U pa3psjke >Kemne30-
HUKEJIeBOT'0 aKKymyJigTopa ?
CpaBHHUTE 10 JOCTOMHCTBAM M HeJOCTaTKaM KWCJIOTHble M ILe/I0YHble aKKyMYJ/ISTODBI.
KakoBbI 06/1aCTH MX IPUMEHEHUS ?
HanwimTe ypaBHeHHs MPOLIECCOB, TPOTEKAUUX TMpU paboTe BOAOPOAHO-KHUCIOPOJHOTO
TOIUIUBHOI'O  3JIeMEHTa. B uem npeumyiectBa TOIUVIMBHBIX 3/IEMEHTOB Tepef
aKKyMyJIATOpam ?
MOXXHO /M TIOCTaBUTh SKOJIOTUUECKM UWCTbIM BOJOPOJHBbIA TOIUIMBHBIA 3JIeMEHT Ha
Ha3eMHBI TPAHCTIOPT BMECTO CBUHIIOBOTO AaKKyMYJIAITOpA W PeIIUTh TakKuM 00pa3om
nipobJsiemMy 3arpsisHeHHsi aTMoc(hepHOro Bo3ayxa ?

KonrtposbHas pa6ora Ne9. «D1eKTposm3»

Mopayab 3. «OCHOBBI 3/IEKTPOXUMHUN», TeMa «JIeKTPOJIU3».

1. KakuM ydyeHbIM ObIIIO OTKPBITO SIBJIEHHE 3/IeKTPOJIM3a U BbIBe/leHbl OCHOBHbIE
3aKOHOMEPHOCTHU MPOTeKAHUS 37IeKTPOIUTHYECKUX TIPOLIeCCOB?

2. [auiTe omnpefienieHUs CAelyIOLIUM MTOHSATHSIM: 3J1IEKTPOJIN3, 3/1IEKTPOJIM3 Ha aKTUBHBIX
3/1eKTPO/Iax, 3/IeKTPOIU3 Ha MHEPTHBIX 37IeKTPO/aX, 3/1IeKTPO/IU3ep, rajibBaHUUeCKasi BaHHa.

o1k W

Kak 3apskeHbI 3/1eKTpO/ibl (KaToZ, U aHO/[]) B 3/IeKTpo/n3epe?
[ToueMy B rabBaHMUeCKOM 3/IeMeHTe 3/IeKTPO/Ibl 3apsKeHbl HHaye?
Ha KakoM 3/1eKTpo/ie U/ieT MpOoLiecC BOCCTAHOBJIEHUS, @ Ha KAKOM — TIPOLIeCC OKUC/IeHHsI?



6. KakoB MexaHW3M IpOTeKaHUS 3/1eKTPOJUTAUECKOro TpoLecca?

7. KakoBbl MpeuMmylllecTBa 3/eKTpoJir3a repes 00bIYHON OKUCIUTeTbHO-BOCCTAHO-
BUTEJIbHOW peakLyen?

8. CdopmynupyiiTe cieayrollye omnpeeneHus, JOMOIHUB UX pacueTHbIMU (JOpMy/IlaMU TaM,

rzie 3T0 HeoOXOoAUMO:

[TepBbIit 3aKOH 3/1€KTPOJIN3a;

ONeKTpOXUMUUECKH SKBHBAJIEHT BellleCTBa;

Bropoii 3aK0H 3/1eKTpo/m3a;

[TocTrosinnas ®Papajes.

9. Kakue MeTasibl Hemb3s5 MOJIyUYUTh 3/IEKTPOJIM30M PaCTBOPOB UX COJIer
(MO>KHO BBIZIEJIUTH TOJIBKO U3 PacIjiaBoB)?

10. B kakoe ycioBue HeOOXOAMMO COOJTIOAATE TIPY TTPOBEJEHNH 37IeKTPOIMTUYECKOTO
Trporiecca Ha aKTUBHBIX 3/1eKTpojax?

11. [Ins Kakux LieJiel UCTO/b3yeTCsl 3/IeKTPO/IU3 Ha aKTUBHBIX 3JIEKTPOJaXx?

12. Kakue maTepurasbl IPUMEHSIFOTCS 7151 U3TOTOBJIEHUSI UHEPTHBIX 3/IEKTPOZOB?

13. B Kakux oTpac/isixX IPOMBILIIEHHOCTH ITPUMEHSIeTCs 3/1eKTPOJIn3?

14. Hanuiurte ypaBHeHUsI 3/1eKTPOJIM3a PACTBOPOB C/IeIVIOIIUX COJIei:

Humpama yuHka;

Bpomuda medu;

Cynbgama dxncenesa (11);

doccama kanus;

e  ®mopuda aumusi.

15. PemmTe 3amauu:

A) Ilpu snekTposiv3e pacTBOpa XJ10pHUja Med Ha aHoZe BblJennaoch 560 mi rasa (H.y.).
HanucaTh ypaBHeHMe MpoLiecca 3/1eKTpo/Ir3a U HaWTh Maccy MeJiv, BblZie/TUBLIEeNCs
Ha Karoze.

B) Berunicintb Maccy cepebpa, BbIJe/TUBIIEr0Cs Ha KaTo/ie TIPY MPOMYCKaHUK TOKA CHUJIOH
6A uepe3 pacTBop HUTpaTa cepebpa B TeueHue 30 MUHYT.

B) CkosibKo BpeMeHH MOTpedyeTcst /1/1sl TOJTHOTO Pa3/I0XKeHUs 2 MOJield BO/[bl TOKOM
cunou 2 A?

I') Ipu s1eKTpo/iM3e BOJHOTO pacTBOpa COJM 3HaueHue pH B MpU3/IeKTPOJHOM
MPOCTPAHCTBe BO3pOC/I0. PacTBOp KakoM COJM MOABEPrcs 3/1eKTPOJIU3Y:
a) xaopuoa medu; 6) xnopuda Kaausi; 8) HUmpama meou ?
Harnucath ypaBHeHUS 3/1eKTPOJIUTAUYECKUX [IPOLIeCCOB?

TunoBsle 3afauu jia /13 o Temam:
«OKHC/IUTe/IbHO-BOCCTAHOBHUTE/IbHbIE NPOLIeCChI»,
«XHMMHYeCcKHe HCTOYHHUKH /IEKTPUYeCKON YHeprum»,
«JyeKTpo/iu3», «Koppo3usa meraaioB».

CocraBbTe ypaBHEHHE OKHUC/IUTETbHO-BOCCTAHOBUTE/NBHOM peaklvy, UAYLIeN M0 C/eAyrollen
cxeMe. PaccraBbTe KO3()(ULIMEHTHI B ypPaBHEHUHN peaKLUu.

[Ona KaxnoW peakLuHU YyKaXWTe, KaKoe BelecTBO SB/SeTCd OKWUCIUTeNeM, Kakoe —
BOCCTAHOBUTE/IEM; KaKOe Bell[eCTBO OKMC/ISIeTCS], KaKOe - BOCCTaHaBJ/IMBAETCSl.

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

2.NaSO3 + KMnO4 + H2O - NaxSOs + MnO; + KOH

3.KBr + KBrO3 + H,SO4 - Br + K;SO4 + H,O

4. KMnO4+ NapSOs3 + KOH - KoMnO4 + NaxSO4 + H,O

5. AsHz + HNO3 - H3AsO4+NO2 + H2O



6. Cd + KMnO4 + HySO4 —» CdSO4 + MnSOs4 + KoSOs + HXO
7.Cr0sz + KC103 + KOH - KxCrO4 + KC1 + HO

8. MnSO4 + PbO; + HNO3z - HMnOs + Pb(NO3z), + PbSO4 + H O

9. FeSO4 + KoCrO7 + HoSO4 — Fex(SO4)3 + Cra(SO4)z + KoSO4 + HXO
10. KoCrO7 + H3PO3 + HoSO4 — Cro(SO4)3 + H3PO4 + KSO4 + HXO
11. H3AsOz + KMnO4 + HoSOs4 —» H3AsO4 + MnSO4 + K2SO4 + HXO

[ns cnepyromux 3ajaHUii  COCTaBbTe CXeMY, HalMILIKTe YPaBHEHUS 3JIEKTPOJHBIX IIPOLIeCCOB

y Bbrurcidre 3/1C rasbBaHUYECKOro 3/1eMeHTa, COCTOSALero U3 IByX MeTa/lyIoB, onylleHHslx B 0,1 M
pacTBOP HUTPATOB 3TUX MeTaJI/IOB, €C/IM MeTasUlbl:

12. Cepebpo 1 Mefb.

13. Meab ¥ MarHuii.

14. XpoM u mefib.

15. Hukenb 1 [IUHK.

16. Cepebpo 1 Xpom.

17. Marnuii u >kesne3o.

18. OnoBo u cepebpo.

19. CBuHel 1 KOOA/bT.

20. OJI0BO ¥ LIUHK.

21. )Kese30 U HUKeIb.

22. Cepebpo u 0710BO.

Tabnmia 12 — ®opMupyembie KOMITETEHLIUHN (UM UX YaCTH)

Kop v HaumeHOBaHMe MHAMKAaTOpa OrneHOuHbBIE
Kop v HauMeHOBaHHe KOMITeTeHLIUU JIOCTYKEHUS] KOMIeTeHLIMH (4acTh Marepuasbl U
KOMIETEeHLUH) CcpeZiCTBa
IIpoBepka
YK-1. Crioco6eH oCyIIecTBIATh N-1yk-1 CiocobeH OCyIecTBIIsATh CO/IepP>KaHUs
KPUTHUYECKHUI aHa/In3 po0IeMHBIX MOUCK, KPUTUYECKUM aHa/Iu3 U KOHTPO/IbHOW
CUTyaLUi Ha OCHOBE CHUCTEMHOI'0 CUHTe3 UH(OpMaLU, IPUMEHSITh paboThI UK
TOAX0/1a, BBIPA0AThIBaTh CTPATErHIO CUCTEeMHBIN MIOAXOZ, /1S pellleHnst | UHAWMBU/YaJbHOrO
[leiICTBUM. I0CTaBJ/IeHHBIX 3a/ay. JloMalllHero
3a/laHusl
Tabnura 13 — KpuTtepuu o1jeHKM KOHTPOJIbHOM pab0oThl M MHAWBU/YaTbHOTO
JIOMAaIIIHero 3a/jaHus
[TokasaTenu KosmnuectBo 6asioB
MuHuMabHOe MakcrmanbHOoe
CobuttoieHre rpaduKa BIMOTHEHMYS. 0 1
[IpaBUILHOCTE OTBETOB HAa TeOpPETUUeCKue 0
BOMNPOCHI.
[IpaBUIBHOCTB pellieHud 3a/au. 0 3
CobmroieHue ripaBusT 0hopMIIEHHS OTBETa Ha 0 1
TeopeTUYeCKUH BOIpPOC.
CobmroieHue rpaBusT 0(hOPMIIEHUST PeIleHUsT 0 1
3a/lauul.
Nroro: 10

Tabmuia 14 — Kpurepun oileHKM ChOPMHUPOBAHHOCTU KOMIIETEHIIUN I10
VH/MBU/1ya/IbHbIM JJOMAIIIHUM 3aJjaHusIM MO y/isi 1.

KOHTPOJIBHBIM pa60TaM 4

Kog u | KpuTepuu olieHrMBaHust CHOPMUPOBAHHOCTH KOMIIETeHL[UU |




HavMeHOBaHue (4acTy KOMIIETEHLMM)
WH/MKaTopa Ha 0a30BOM ypOBHe Ha IOBBIIIIEHHOM YPOBHE
JOCTHKEHHUS COOTBETCTBYET OLleHKe | COOTBETCTBYET OLleHKe | COOTBETCTBYET OIleHKe
KOMITeTeHL[UH «YZOBIETBOPUTEIEHO» «XOPOILIO» «OTJTAYHO»
(vacTu 50-64% ot 65-85% oT 86-100% ot
KOMIIeTeHL1N) MaKCHMa/IbHOIO 0ajsila | MakKCHMMaJIbHOro Oajjia | MakKCHMMaJbHOro Oasia
NAO-Tyka CryzeHT geMoHCTpUpY- | CTyJeHT MoKa3biBaeT OT/AMYHO BafieeT Teo-
CriocobeH eT Y[ OBJIETBOPUTE/Ib- XOpolllee 3HaHKeE Teope- | peTUUeCKUM MaTepua-
OCYIeCTB/IATD HbIe 3HaHKs OCHOBHOI'O | TUUECKOro Marepuana | jiom. ITokasbiBaeT riy-
MoucK, MaTepuasa MOAYJIs 3. mozysst 3. CriocobeH OoKoe 3HaHUe 1 TIOHU-
KPUTHTHECKIH YcBous 0OCHOBHOE CO- CaMOCTOSITE/TEHO MaHHe OCHOBHBIX ITOHSI-
aHaJI3 U CUHTe3 .
uHbopMaruH, Jiep>kKaHre TeopeTHue- | fiesiaThb BBIBOJbBI U THU U 3aKOHOB 3J1€K-
IIPUMEHSITh CKUX OCHOB 3/IeKTPO- 0000111eHNs, HAXOAUTL | TPOXMMUM, TeOpeTHYec-

CHCTEeMHbIH TTOAXO0[,
TSI peIeHust
MOCTaB/IEHHBIX
3a/au.

XVMHU. 3HaeT OCHOB-
HbIe BU/IbI XUMHUUECKUX
VICTOYHUKOB 3JIeKTPU-
YeCKOW SHepruu u
MeXaHU3MbI TIpOTe-
KarIlMX B HUX NpoLiec-
COB. 3HaeT CYIIIHOCTb
3/1eKTPOJIMTUYECKUX
peakivi ¥ UX MPaKTH-
yecKoe TIpUMeHeHHe.
ITorMMaeT NpUYUHBL
KOPPO3VOHHBIX
SIB/IEHUY U 3HaeT
OCHOBHBIE CITOCOOBI
3alUThl OT KOPPO3UH.
Vmeet nipoGerbl B
3HAHUSIX, He TIPersT-
CTBYIOLL[ME Jla/IbHe-
1memMy o0yJeHHro.
Bocnpoussogur
HayuyHble TEDMUHbI U
OCHOBHbIE TIOHATUS
Teopud. MoxeT JaThb
y[OBIIETBOPUTEJIbHBIE
OTBeThbI Ha BOMPOCHI
KOHTPOJILHOM paboTHhl,
peLLnTh CTaHJapTHbIe
3a/laul UHUBUAY-
aZbHOTO ZIOMAIITHero
3a/laHus, HO JiesiaeT
HECKOJIbKO HeTpyObIX
oIMOO0K.

TPUYMHHO-C/Ie[ICTBEH-
Hble CBSI3U U MPUBO/IUTh
Jl0Ka3aTe/bCTBa OCHOB-
HBIX TI0JI0’KeHUI
3/1eKTPOXHUMUU.
CB00O/IHO B/ajieeT
HayYHOW TePMUHOJIO-
ruei, 6e3 3aTpyJHeHUi
pelllaeT CTaHJapTHbIE U
HEeCKOJIbKO YCJIOXKHEeH-
Hble 3agaur. OgHaKO
JIOMyCKaeT HEKOTOpbIe
HeTOYHOCTH TIPU UHTEP-
TIpeTaLyy Mo/TyueHHbIX
pe3yJIbTaToB.

KHUX acreKTOB raabBa-
HUKU, /IeKTPOJIM3a U
KOPpPO31H METasl/IoB.
Jlerko ycraHaBivBaeT
B3aUMOCBSI3U MEXY
M3y4aeMbIMU TIPUPO/I-
HBIMU U TIPOMBIIILIEH-
HBIMHU TIpOLieccamu,
0e30I1TMO0YHO pelaeT
CJIO’KHBIE 3a/laui.
[TposiBnsieT TBOpUECKUM
MO/X0/] K pelleHHI0
MOCTaB/IeHHBIX 3a7lau U
KpeaTUBHOCTb
MBILLITIEHHUS].

3 OIIPEAEJIEHUE PE3YJIBTATA

IMPOMEXYTOUYHOMN ATTECTAIIN

<DopMa HpOME)KYTOqHOﬁ dTTeCTalyy 1o AUCLHUIIMHE 3auem.




OxkoHuaTe/bHBIE pe3y/ibTaThl 00yueHWs ((GOpPMUPOBAaHUSI KOMIIETEHIIM) OMpeessTOTCI
TIOCPe/ICTBOM TiepeBojila 0as/ioB, HaOpaHHBIX CTY/€HTOM B TIPOLiecCe OCBOEHUS [JUCLIUIUIMHBI, B
OlLIeHKU: 0a30BbIi ypoBeHb CGHOPMHPOBAHHOCTH KOMITETEHIIMM CUUTAETCS AOCTUTHYTBIM, €C/IH
pe3y/ibTaT 00yUueHHUs] COOTBETCTBYET OL[eHKe «3auTeHo» (50-100 peMTHUHrOBBIX 6asIoB).

OueHOUHbIEe MaTepHaJbl U CPeJCTBA /I/I MPOBEPKHU
copMUpPOBaHHOCTH KOMIIETeHLUM

Kop u HauMeHOBaHUe KOMINIeTeHIMHU
YK-1 crioco6eH oCyIecTBISITh KpUTUUECKUI aHa/n3 TIPOOIeMHBIX CUTYaLMi Ha OCHOBE CHCTEMHOTO
MO/IX07ia, BbIPAbaThIBaTh CTPATETUIO JEMCTBUH.

3ajaHus 3aKPHITOro THIA
BbiGepume o0uH npasuibHbIll €apUaHm omeema
1. BopopoaHblii oka3aTesb cpe/ibl pactBopa pH=7 03Hauaet,uTo:
cpefia Kcnasi;
+ cpefla HeMTpanbHasi;

cpeJia 11jeJiIouHasi;
cpefia coJieHasl.

BH,Z[aHI/IH OTKPbLITOTr0 THUIId

onoanume

2. ATOMHOe A/Ip0 COCTOUT U3
[IpaBU/IBHBIM OTBET: NPOTOHOB U HEUTPOHOB.

3. Cawmblii 3/1eKTPOOTPULIATeTbHBIN (XUMHUUYECKH aKTUBHBIN) 3/71eMeHT MepruoiInueckoil CUCTeMBbI 3TO

[TpaBubHBIM OTBET: GTOP.

4. Macca conu, copepxkaiasics B 200 rpamMmmax 5%-HOro pacTBopa paBHa
[TpaBunbHbIM OTBeT: 10 rpamMmoB.

4 TIOPSIIOK ITPOBEJEHUA IIOBTOPHOM
ITPOMEXYTOYHOM ATTECTAIITUU

dopma NMpoMeKyTOUHOM aTTecTalyu M0 AUCLIUIIMHE 3auem.
@®oHJ, OLIEHOYHBIX CpeJCTB /Jisi TPOBeeHUs TIOBTOPHOM TPOMEXYTOUYHOM aTTecTalyu

(hopMHpyeTCsl U3 YMC/la OLIEHOYHBIX CPeJCTB 10 TeMaM, KOTOPbIe He OCBOEHBI CTYZEeHTOM.
IIpumeuaHue:



[oroHuTeTbHBIE KOHTPOJIbHBIE UCTIBITAHUST TIPOBO/IATCS /IS CTY/IEHTOB, HabpaBmmx MeHee 50
0aoB (B cooTBeTCTBUM C «[l00KEHHeM O MOZY/IbHO-PeATUHIOBOM CHCTEME).

Tabmuna 15 — Kpurepuu onjeHKu cpopMHPOBAHHOCTH KOMITETeHIIUH

Kputepuu orjeHUMBaHusI C(POPMHUPOBAHHOCTU KOMIIETEHI[UN
(4acTv KOMOETEeHIMN)
COOTBETCTBYET OLIEHKEe «3auTeHO»
50-100% oT MakCHUMaaLHOIo Oasia

Kop v HarMeHOBaHWe UHAMKATOPA
JNOCTHKeHUsT KOMITeTeHI[U1
(4acTy KOMIeTeHI1K)

CTyzeHT noKa3bIBaeT 3HaHUS BCero MporpaMMHOI0

N/1-1yk-1 CriocobGeH oCyILeCcTBISATH MaTepuasa. [1aéT yj0B/IeTBOPUTE/bHBIM OTBET Ha OCHOBE
TIOWCK, KPUTUYECKWI aHa/Iu3 U CUHTe3 | H3yUeHHbIX TeOPHM. YMeeT M0/Ib30BaThCsl CIIPABOYHBIMU
vH(bOopMaLiY, MPUMEHSTb CUCTeMHbIN MaTepuanamH, yueOHUKOM, JOTIOTHHATeTbHOM
MOJIXOZ, [J151 PeLleHNs I0CTaB/1eHHbIX nuTepatypoil. IlprmeHsieT cucteMy yC/IOBHBIX

3ajau. 0003HaueHU TIPU BeZIeHUH 3aIThCel, COTTPOBOK/JAFOIX

OTBeT, (bOpMYJ'II/IpyEET MBIC/TM HaAYUYHBIM A3bIKOM.
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