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ITacniopT )oHAQ OLIEHOUHBIX CPE/ICTB

Ta6auna 1
dopmupyemMbie OueHouHbIEe KosmmuectBO
Mopayib AUCHUIIIMHBI KOMIIeTeHIUH UM X Marepuaibl 1
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.
Pa3den 2. CmpoeHue OIIK-1. CriocobeH periath
amoma u xumuvecKkast TUIIOBBIE 33/]a4UU
ces3b. CTpoeHre aTOMOB. | MpodeCcCUOHaIbHOU JiesITelTbHOCTH
[Teproanueckuii 3aKoH U Ha OCHOBe 3HaHWUM OCHOBHBIX
repyojuyveckKas cucrema 3aKOHOB MaTeMaTUUeCKHX,
O.N.Menpeneesa. eCTeCTBeHHOHAYYHbIX U
XvMuryeckasi CBsi3b U o61ernpodeccroHaNbHBIX
CTpOeHUe MOJIeKY/I. JVCLIUIUIMH C TIPUMEeHeHueM
Pa3den 3. Xumuueckas MH(OpPMaLMOHHO-
mepmoouHaMuKa u KOMMYHUKAI[MOHHBIX TEXHOIOTUH
KUHemuKa. JHepreTuka
XUMUUECKUX MPOLIeCCOB.
CKOpOCTb XMMHUYECKOM
peakiuu U MeTO/Ibl ee
perynupoBanus. Katanms.
Xumuueckoe 1 (ha3zoBoe
paBHOBecHe.
Mojayas 2. «PacTBOpbI»
OIIK-1. CriocobeH peliatb
Pa3zden 4. Pacmeopbil. b
- TUIIOBBIE 33/lauU
Knaccudukauys 9
ripoecCroHaNbHOM /1eATeTbHOCTH
pactBopoB. Crioco0Obl N nnas, 11
Ha OCHOBE 3HaHUM OCHOBHBIX
BbIpa)KeHUs1 KOHL|eHTpaLu KHP, 3
3aKOHOB MaTeMaTUUeCKHuX,
pacTBOPOB. CobecenoBanue, 9
eCTeCTBeHHOHayUHbIX 1
OJIeKTPOJIMTUYeCKast 3arura JIP, 2
o6miernpodeccoHaTbHBIX
Juccounauus. I'maponus TectrpoBaHue. 40

COJIeH.

JUCLIUTIIVH C TIPUMeHeHNeM
rH(MOpPMaLMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTHI

Mopayab 3. «OCHOBBI 3/IEKTPOXUMHU»




Pazden 5. OkuciaumenbHo-
eoccmaHogumes/ibHble
npoyeccbl. OKUCTUTENTBHO-
BOCCTAaHOBHUTE/IbHbIE
riporjeccbl. OCHOBBI
3/1eKTPOXUMUMU.

OIIK-1. CriocobeH perath
THUTIOBbIE 33/]aun
ripoecCrOHa/bHOM /leATeTbHOCTH
Ha OCHOBE 3HaHUI OCHOBHBIX
3aKOHOB MaTeMaTHUeCKHUX,
eCTeCTBeHHOHAYYHbIX U
o6mienpodeccoHaTbHBIX
JUCLIATUIVH C TIPUMeHeHNeM
VMH(OpPMaLMOHHO-
KOMMYHHUKAIIMOHHBIX T€XHOJIOTHM

nas,

KHP,
CobecenioBanue,
3awwmra JIP,
TecTtupoBanue.

22

10

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

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

O11eHOUHBIe
Marepuasbl U
cpe/iCcTBa

OIIK-1. CriocobeH pemiatb
THUTIOBbIE 33/]aun
rpodeccroHaNbHOM
JesiTeTbHOCTH Ha OCHOBE
3HaHUM OCHOBHBIX 3aKOHOB
MaTeMaTHUeCKuX,
eCTeCTBeHHOHAYUHBIX U
ob1enpodeccuoHaTbHBIX
JVICLIUTIIVH C
TIpYMeHeHreM
rH(bOpMaLMOHHO-
KOMMYHHKAIIMOHHBIX
TEeXHOJIOTUM.

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

N/-1onk-1 Mcrionb3yeT 0CHOBHbBIE 3aKOHBI na3
eCTeCTBeHHOHAYYHbIX JUCLIUILUIVH [JI51 CobecenoBanue
pellieHus CTaHAapTHBIX 3a7ay B 3awmra JIP
COOTBETCTBUHU C HAIpaBJIeHHOCTHIO TCn
ripodecCOHabHOMN JiesATeTbHOCTH KuP
Moayb 2. «<PacTBopbI»

N-1omnk-1 Mcrionb3yeT 0CHOBHbIE 3aKOHBI nn3
eCTeCTBeHHOHAYYHbIX JUCLUILIVH [JI51 CobecenoBanue
pellieHus CTaHJAapTHBIX 3a/ad B 3augura JIP
COOTBETCTBUHU C HATpaBJI€HHOCTHIO TCn
ripodecCOHa/ILHOM JiesiTeTbHOCTH. KuP

Mopayab 3. «OCHOBBI 3/IEKTPOXUMHUMN»
N-1omnk-1 Mcrionb3yeT 0CHOBHbIE 3aKOHBI nn3
eCTeCTBeHHOHAYYHbIX JUCLUILIVH [JI51 CobecenoBaHue
pellieHus CTaHJApTHBIX 3a/ad B 3augura JIP
COOTBETCTBUHU C HATpaBJI€HHOCTHIO TCn
ripodecCOHabHOMN JiesATeTbHOCTH KuP

OneHouHbIe MaTepHasbl ¥ CpPe/iICTBA

AJIA IIPOBEPKHA Cd)OpMI/IPOBaHHOCTI/I KOMHETEH].[PIFI

Mopaynab 1. «OCHOBHBIE IOHATHUA U 3aKOHBI XUMHH»




PN AW

10.

Bomnpocsl pis1 codecegoBaHusi 1o TeMaMm: «OCHOBHBIE TIOHATHS XUMHH»,
«CrexnomeTpruecKye 3aKOHbI XUMHUH».

Yrto Takoe XuMU4eCcKui 3nemMeHT? ATom? Mosekyna?
UTto Takoe nipocToe BewjecTtBo? CJI0KHOE BelleCTBO?
UTo Takoe OTHOCHTe/bHAs aTOMHasl Macca? OTHOCUTe IbHas MOJIeKy/IsIpHas macca?
UTo Takoe KOMMUECTBO BelljecTBa? B KakuX eMHULIAX OHO U3MepsieTCsi?
Yro Takoe MosisipHas Macca? [IpuBeauTe nprMep pacueta MOJISPHOM MaccChl.
UTto Takoe nocTosiHHasi ABoragpo?
CdopmynupyiiTe cTeXxroMeTpUuecKre 3aKOHbI XUMUHU.
Kak paccunTtath 5KBUBa/eHT U 3KBUBaJIEHTHYIO MacCy MPOCTOro BelecTBa
(XMMHUUeCKOro 3/ieMeHTa)?
Kak paccuntaTh KBUBa/IeHTHBIM 006BeM rasa, IpeJCcTaB/sifoiiero coboii mpocroe
BelllecTBO?
Kak paccunTtarh 5KBUBa/eHThI ¥ 9KBUBAJIEHTHbIE MAaCChl CJIO’KHBIX BELeCTB — OKCU/IOB,
CoJIel, KUCJIOT U OCHOBAHUI?

TpeGoBaHus K 0o(popM/IeHHIO 0TUETA 10 JIabopaTopHoii padoTe

Ortuet odopmisieTcs: B 1labOpaTOpHO TeTpajy.

kW

6.

Copep)kaHue oTyeTa:
ITopsiKoBBIM HOMEp 1abopaToOpHO paboThI, ee Ha3BaHHe.
Lenb paboThI.
3azaHue.
KpaTkoe TeopeTrueckoe BBeJieHHE K JaHHOU pabore.
HasBanue ombITOB.
OdopmiieHre pe3y/IbTaTOB OMBITOB B COOTBETCTBUU C TIPE/bsB/IIEMBIMU TPeOOBAHUSMHU.

3amumra 1abopaTopHOM PabOoThI OCYIECTBISIETCS Ha 3aHITHH, C/Ie/IVIOIIEM TI0C/Ie ee BhIoHeHus . [1pu
3alIyTe CTYAEHT [IO/DKEeH TIpe/CTaBUTh OTueT 1o JiabopaTopHOW paboTe, COCTaBIE€HHBIM 10
TIpe/IJIOKeHHOUM BbIllle CxeMe, TMOSICHUTh BCe TMpUBeJeHHble pacyeTbl M BBIBOJbl, BBIMOJHUTH CBOM
BapUaHT 3aZlaHUsI 10 TeMe J1abopaTopHOM paboThl (pelnTh 3aZjauy WM COCTaBUTh YpaBHEHMS
XUMHYECKUX PeakLiu).

TecToBBIE 3d/idHUA /1A TeKyIero KOHTpo/asa 3HAHHUM 10 TeMaM:
«OCHOBHBIE IOHATHSA XUMHN», «CTEXI/IOMETPI/I‘IECKI/IE 3dKOHbI XUMHUHN».

Ba)kHeiilue TeopHH, COCTAB/IAIOIINE 0CHOBY XUMHUH, 3TO

+ aTOMHO MOJIEKY/ISIpHasi TeOpHsi KBAaHTOBAsl TEOPUs CTPOEHUSI aTOMOB U MOJIEKY/I,
3aKOH COXPaHeHUsI MaCChl U SHEPTUU, TePUOJUUeCKU 3aKOH

OKHC/TUTeTbHO- BOCCTAHOBUTE/TbHASI TeOPUS], TEOPUSI U/lea/IbHbIX ra30B,

Teopusd CTPOeHUA KOMITJIEKCHBIX COE,E[I/IHEHI/Iﬁ

TeOpHs KHUCJ/IOT U OCHOBAHUM BPEHCTE,E[EI HOYPI/I, TeOpHs BaJIEHTHBIX cBsI3eit

[aittniepa u JIoHZ0HA

TeOopHsd XUMHUYECKHX CBHBEﬁ, TeOopus reTeporeHHbIX IMpoLeccoB, 3JIEKTPOHHAA TeOpUd

Meibuaidineid XMMHUYECKH Hele/TMMOM YacTHIeH BelecTBa AB/ISeTCA:
MoJieKyra

HOH

+aToM

XUMHUUYECKUM 371EMEeHT



KonmuecTBO BelecTBa — 3T0:

+IIOPLMSA BEILeCTBA, U3MEePeHHas B MOJISX
UHCJI0 CTPYKTYPHBIX YaCTHil, paBHoe 6-10%3
Macca BelecTa

HaBecka BelecTBa

M30TO0NBI XMMHYECKOT'0 3/IeMeHTa OT/IMYAlTCS APYT OT ipyra:
+110 YMC/Ty HEMTPOHOB

T10 YMCJTy 3/1eKTPOHOB

TI0 YKUC/TY TIPOTOHOB

T0 TOJI0XKeHUI0 B TIepUOINUeCKOU crcTemMe

Kakas cTpoka u3 nepeunc/ieHHbIX BellleCTB BK/IH0YaeT TO/IbKO MPOCThIe
BeljecTBa’?

KHUCJIOPOZ, BO3ZYX, BOJOPO/, XKeye30

docdop, Boiopoj, MUPUT, cepa

JilepeBo, TIeCOK, MeJl

+)ene30, cepa, 030H, ajiMa3s

N3 nepeunc/ieHHbIX SIBJICHMH 0TMeThTe XUMUUYecKHe:
+ropeHue ClIMuKu

+CcKucaHve MOJIOKa

+p>KaBJieHUe XKeJe3a

IpaBJjieHUe MeTaslia

Kakoii 3aK0H JjaeT 0CHOBY /Jisl COCTaB/IeHUS] XMMHUeCKHX peaKuu?
3aKOH IOCTOSIHCTBA COCTaBa BelleCTBa

3aKOH KBUBA/IEHTOB

+3aKOoH CcoXpaHeHMs1 MacChl BelllecTBa

3akoH ABOrazpo

Uro Ha3bIBaeTCsi MOCTOAHHOU ABOra/ipo?

1 Mosb BerriecTBa, cogepsaiuii 6,02-10 2>mosexyi

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

cozepkanue 6,02-10 23 aromoB B 12 1. yriepoza

Kem ycTraHoB/IeH 3aK0OH IOCTOAHCTBA COCTaBa Bellecrsa?
M. B. JIoMOHOCOBBIM

K. TanbToHOM

+XK. IIpycrom

A. ABorazpo

MHorue XuMHYeCKHe 3/IEMEHThI 00Pa3y0T HeECKO/IbKO MPOCTHIX BEIeCTB,
o0/1a/jar0IMX pa3/IMYHbIMHU cBoMcTBaMH. Kak Ha3bIBalOT 3TO sIB/IeHHE?
MoIMMOp(PU3MOM

rOMOJIOTHeN

MHOTOMEPHOCTBIO

+anioTporven

XumMuueckKue CO€AMHEHHUA NEPEMEHHOI'0 COCTABA HA3bIBAKT:
CJIOKHBIMHU BelljeCTBaMMH



NaTbTOHUAMHU
KOMIUIEKCHBIMH BeI[eCTBAMH
+0epTo/IaMu

XuMuueckKye coeiMHeHUs MOCTOSTHHOI0 COCTaBa Ha3bIBAKOT:
OepTosiMIaMU

BellleCTBaMU

+aabTOHUAAMU

KOPILyCKYy/IUJamMu

Onpegenure Maccy () KHC/IOP0/a, 00beM KOTOPOro (H.y.) coctaBiset 44,8:1.
6,4

+64

22,4

2,2

Onpe/enure KOJIMYECTBO MOJIb X/I0Pa, 00b€M KOTOPOTr0 MPH H.y.
cocrasaser 11,2 1.

+0,5

11,2

22,4

10,5

Macca o0pa3inja Kap6oHaTa Kaibijusa paBHa 10 r. Onpe/e/iMTe KOJIMYECTBO
BelllecTBa 3TOH COJIN.

100

+0,1

0,01

10

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

46,3

0,46

46

Kakoe Ko0/1MuecTBO BelecTsa (MoJ/ib) COCTaBasaT 6,02-10%° Mmonekyn?
10

+100

0,1

1000

MoisipHasa Macca KaKux U3 NPUBe/IeHHbIX HIKe BellleCTB 0/JUHaKoBa?
CaCOQOs u NaBr

+H3PO4 u H2SOq4

CuS u AuCls

NaBr u CuS

Kakue 13 nepeunc/ieHHbIX HWKe r'a30B Jjierye Bo3ayxa?
+a30T ¥ aMMHaK

a30T U KUCJIOpPO[,

ammuak u ¢Top



KHUCI0pog U ¢(hTop

Kakoii 00bem 3aHuMaroT npu H.y. 100 mosib s1r060ro rasa?
22,41

+22.4 nm3

22,4 m3

2,24 M3

B Kakom 00BéMe (J1) aproHa (H.y.) COAEP)KUTCA CTO/IBKO )K€ aTOMOB,
CK0J/IbKO B 11,2 1 Bogopoaa?

+5,6

11,2

22,4

224

Kakoii u3 MeTa/1yIoB MOXKeT UMeTh MOJIAPHYI0 MacCy SKBHBaJ/IeHTa,
paBHYIO 32 r/M0/B?

+Cu

Fe

Na

Ca

MOJIHPHBIE MdCCbI JKBUBA/IEHTOB KdKHX BeIl€eCTB PABHbI HX
OTHOCHTE/IbHBIM MOJIEKY/IAPHBIM maccam?

+HCIl u HCIO4

CaCl, u NaHCO3

+HCIl u NaHCO3

HCIO4 u CaCly

KakoB ¢akTop 3xBUBa/IeHTHOCTH 0pTO(dochopHOi KHC/TIOTHI B PeaKI[UM:
H3;PO4 + 3KOH = K3PO4 + 3H20 ?

1

1/2

+1/3

1/5

Onpepenure 3HaYE€HUS MOJIAPHBIX MAaCC YdKBHBA/IeHTOB (I/MOJIb)
crnepyroiux Bemgects: NaCl u NaHSOs,

+58,5 u 104

104 u 58,5

58,5u 10,4

585wu 1,04

Haiijure Maccy HUTpara aMMOHUS ( T), KOTOpasi MOXKET OBITh MOJTy4eHa
NpHU B3auMo/ieMCTBHHU 224 j1 aMMHaKa C a30THOM KUC/IOTOM NMPH H.y.

8

+800

80

0,8

B peaknuio c BoAopoAoM BcTynuiio 7,1 r razoobpasHoro xopa. Paccunraiire
KO/IM4eCTBO BelecTBa (M0J1b) NPOAYKTA pPeaKI{uH.



0,1
0,3
+0,2
0,4

CepHy10 KMC/IOTY NOJ/Iy4aloT NP B3auMozjeicTBuM okcuja cepsol (VI) ¢ Bogoil.
CKo0/IbKO IPaMMOB OKCH/Ia CepbI He00X0AMMO B3Th /it morydenus 196 r Hx SO4?
1,6

+160

16

0,16

130 r nuHKa npopearupoBasio ¢ KUCA0poAoM. CKO/IbKO rpaMMOB OKCH/Ia IIMHKA
obpa3oBanoch?

1,62

+162

16,2

1620

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

2H; S + 30: = 2S0; + 2H20.

0,02

2

0,2

+20

Kakas Mmacca BoapI (r) MOXKeT OBITH I0/Ty4eHa NP B3auMO/IeiiCTBUA
C KHC/I0poAoM 224 1 Boaopoaa?

0,18

18

1,8

+180

HaviguTe Maccy ru/jpoKcu/ia Kaabnus (T), KOTOPbIi 0bLT MO/Ty4YeH NpU
B3auMo/ieliCTBHH C Booi 658,8 r HerameHoi u3Bectu, coaepxainei 85 % CaO.
74

800

+740

1000

Bomnpocs! Ais cobecejoBaHNsA 110 TeMaM:
«CTtpoeHnue aToMa», «XMMHUYeCKas CBA3b U CTPOEHUE MOJIEKYJI».
1. CoBpemeHHBIe TIpeJCTaBIeHUs] O CTPOEHWH aTtoma. V3oTombl. CTpoeHHe 3/eKTPOHHBIX 000I0ueK
aTOMOB. D/IeKTPOHHasi KOH(Urypal[ys aToma.



2. 3aKOHOMEPHOCTHY M3MeHeHHs XMMUYeCKUX CBOWCTB 3/IEMEHTOB U UX COeJJMHEeHUMN B 3aBUCUMOCTH OT
nosioxkeHus B [leproueckoli cucteMe 31eMeHTOB.

3. PagnoaktuBHOCTH. OCHOBHBIE BH/bl PAAUOAKTUBHOIO pacriaja.

4. XuMHnyeckasi CBS3b 1 ee OCHOBHbIe ITapaMeTpbl. DJIEKTPOOTPULIATE/IbHOCTD.

5. KoBaneHTHas cBsi3b (T10JISIpHAst ¥ HeToJIsIpHast). MexaHW3Mbl 00pa30BaHUsI KOBAaJIEHTHOMN CBSI3H.
CBolicTBa BeILeCTB C KOBAJIEHTHBIMU CBSI3SIMHU.

6. VlonHas cBs3b. OcoOeHHOCTH MOHHOM CBsi3u. CBOWCTBA BEIL[eCTB C MOHHBIMH CBSI3SMH.

7. Metanmueckasi CBsi3b. OCOOHHOCTU MeTa/UTnyecKoi cBsi3u. CBOWCTBA BeleCTB C MeTaTHueCKOM
CBSI3bIO.

8. BozmopoHasi cBsi3b. OcoOeHHOCTU BO/IOPOIHOM CBsi3v. CBOMCTBA BELeCTB C BOJOPOJHBIMU CBSI3SIMU.
9. I'ubpuan3anys aTOMHBIX OpOUTasel U CTPOEHHe MOJIEKYI.

10. MexMoneKyisipHOe B3auMO/leiiCTBUe.

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

Uro siB/IsIeTCA 0CHOBAHUEM /IS COBPeMeHHOM KBa/Tu(UKaIui XUMUYEeCKUX 3/IeMeHTOB?
BQJIEHTHOCTh

CTpoeHUe aToMa

aToMHas Macca

+4uC/I0 IIPOTOHOB B g/ipe aToMa

Uro onpeesisier ¢puU3sHUeCKHUHA CMBIC/ IOPAJKOBOr0 HOMepa XMMHUYeCcKOro 3jieMeHTa?
TI0JI0’KEeHHe 3/IeMeHTa B [IeproInuecKou crucrteMe

+4uC/I0 IIPOTOHOB B g/ipe aToMa

YHUCJI0 SHEePreTUUeCKUX YPOBHeM

UYKCJIO HEUTPOHOB B aTOMe

Uro onpeessier ¢pu3nUecKUd CMbIC/I HOMepa nepuojia B epUoAUYecKoH cucreme?
cXofHble (HU3UKO-XUMHUUECKHe CBOMCTBA 3/IeMEHTOB JAHHOTO TIeproia

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

+4YKCJI0 37IEKTPOHHBIX YPOBHEM B aTOMaX PaBHO HOMepY Tepuoza

CBOWCTBA 3/IeMEHTOB MePUOINYECKH TTOBTOPSFOTCS

Yem 00yC/10B/IeHbI MeTA/UTHUECKHE CBOHCTBA XUMUYECKHX 3/IEMEHTOB
C TOYKH 3PeHHs] XUMHU?

+CrMoCOOHOCTBIO aTOMa OT/]aBaTh IEKTPOHBI

CTMOCOOHOCTBIO pearupoBaTh C HeMeTalJlaMU

BeJIMUUHOMN 3/1IeKTPOOTPULIATEIbHOCTH

CTPOEHHEM KPUCTA/UTMUECKOUN peIeTKH

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

+MeTa/I/InyecKre CBOMCTBA

HeMeTa/l/InuecKre CBOMCTBA

XUMHUYeCKast aKTUBHOCTb

pPacTBOPUMOCTH B BO/j[e

Kakwue cBoiicTBa yCH/IMBAKOTCA Y XMMHUECKHX 3/IEMEHTOB B Ipejesiax nepuo/ja
c/ieBa Hampaso?
MeTa/lJTAYeCKUH O1ecKk



3JIEKTPOTIPOBO/JTHOCTh
+OKHUCTUTe/TbHbIe CBOMCTBA
OTHOCHUTEJIbHAS TVIOTHOCTh

Kakue xumMuueckue 371eMeHThI Paciio/I0)KeHbl B MOPA/IKe BO3pacTaHus UX
aTOMHBIX PaJUuyCoB

N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B ri1aBHBIX moArpynmnax nepuojuueckoi CicTeMbl BOCCTAHOBUTE/IbHAsI CMIOCOOHOCTH
aToMOB XMMHUYeCKHX 3/1eMeHTOB BO3pacTaer C:

yBeJIMUeHUEeM UKrcria HeUTPOHOB B siipe

yYMeHbIIIeHHeM pajihyca aTOMOB

yBeJMUeHUEM UKCIa 37IeKTPOHOB Ha BHEIITHEM SHEePreTH4eCKOM YPOBHE

+yBe/IMueHreM paJjuyca aTOMOB

Yuco 31eKTpoHoB B one Fe?* cocraBiser:
23

+24

26

56

Yemy paBHO uyHC/I0 cBOOOAHBIX 3d opOuTasieii B aToMe [UHKA?
5

+0

1

2

B no0ouHbIX MOATPyNNax MEPUOAMYECKOH CHCTEMbI BOCCTAaHOBHTE/IbHAA
CIOCOOHOCTH aTOMOB XHMHUUYECKHX 3/IeMeHTOB BO3PacCTaeT C :
+yBe/IMYeHUEeM paJinyca aTOMOB

YMEHBIIIEHUEeM pajuyca aTOMOB

YBeJIMUeHUEeM UKc/ia 3/IEKTPOHOB Ha BHEIIIHEM SHepreTU4eCcKoM ypOBHe
yBeJIMYeHueM 3apsja sapa

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

YMCITy 3/IEKTPOHOB B aTOMe

YKCJly HEUTPOHOB B aTOMe

+4MCITy HYK/IOHOB B aTOMe

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

16

+15

46

Kakoe KBaHTOBOe UHC/I0 XapaKTepHu3yeT Hanpas/ieHHe Y/1IeKTPOHHOTro o0/1aka
B NIPOCTPaHCTBe?
n



1
+ml
ms

Kakue 3HaueHUs1 IPUHAMAaET MarHUTHOEe KBAHTOBOE YUC/I0 /IS
opoOuTanei d-moaypoBHs?

0,1,2

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

-1,0, +1

1,2,3

YeMy paBHO YHC/I0 OpOUTA/Iel HA f-TIOAYPOBHE?
1

3

5

+7

ATOMBI, KAKOIr'0 3/IeMEHTa HMEIOT 3/IeKTPOHHYI0 KOH(HUIyPaLUI0
BHeIIHero c/ios: 4s24p°?

+35Br

7N

33AS

23V

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

+YKC/IOM HEHTPOHOB

YKCJIOM 3JIEKTPOHOB

3apsioM sipa

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

+15

16

17

Kakue 3HaueHHUs1 IPUHUMAaET OpPOUTA/IbHOE KBAHTOBOE UHCJIO JI/Ist
BTOPOT0 YHEPTreTHYECKOr0 YPOBHA?

0, 1,2

-2,-1,0,1, 2

+0, 1

1

Kak o0603Hauaercsi nogypoBeHb, Aj1s1 Kotoporon =4 ul=0?
af

4d

4p

+4s

ATOMBI, KAKOr0 3/1eMEHTa UMEKOT 3/IeKTPOHHYI0 KOH(QHUIYpaL{I0 BHEIIHEro ios:...3s23p*?
6C
1451



+16S
24Cr

AnexkTponHas ¢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 31emeHTa ¢ hopmyJioii 1 s22s22p®3s23p4s? onpegennre aToMHbIH HOMep.
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 COCTOSIHHH aToMa PaBHO:

5

6

+2

4

YKakure 3/1eKTPoHHYI0 (hopmyny aToma ¢ropa.
1s22s%2p5

1s?2s?2p?

+1s225%2p°

1522522p®3s?

JI/isi psifi YacTULl YKaXKUTe, /sl 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,
pacnosiarasi opouTa/ M (3HepreTuyecKye MojAypoBHH) B COOTBETCTBUH C yBe/THYeHHeM
sgeprud. Onpejeure HaGop YeTbIpex KBAHTOBBIX YHCE/I AJIfA MI0C/IeJHEero

3/IEKTPOHA JAHHOI0 3/IeMeHTa.

1s?2s?2p®3s23p°®3d*4s?; n =4;1 =0; ml = 0; ms = %

+15225%2p®3s23p®4s?3d3; 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 =-Y%

YKaKuTe M0J/IHYI0 3/IEKTPOHHYI0 opMyJly aToma 30Zn B 0CHOBHOM COCTOSIHMH,
pacmno/iaras opouTam (3HepreTHYecKue Mo ypoBHH) B COOTBETCTBHH C YBe/THYeHHEM
paccTosinus ot ajpa. Onpeeaure Habop YeTbIpeX KBAHTOBBIX UKCE/I /ISl IIOC/Ie{HEro
3/IEKTPOHA JJaHHOI'0 Y/IeMeHTa

1522s22p®3s23p3d74s?; n = 3;1 =2; ml =-1; ms =-Y%

+1522s22p83s23p®4s23d'%; n = 3;1 =2; ml = 2; ms = %

1522s22p®3s23p®3d74s?; n = 3;1 =2; ml = 2; ms = ¥

1522s22pf3s23p%4s23d’; n=3;1 =2; ml =2; ms = ¥



YKakuTe MO/THYIO 3/IEKTPOHHYI0 hopmysry aTroMa 15sP B Bo30yxjeHHOM cocTosinum (P*),
1 uoHa P3*,

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

P* 1 s22s22p®3s'3p33d!; P3* 1 s225%2pf3s°3p°.

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

P* 1 s22522p®3s23p?; P3* 1 s22522pf3s°3p?

YKaKuTe MM0J/IHYI0 3/IEKTPOHHYIO (hopMy/ly aTOMa B OCHOBHOM COCTOSIHHH, paciojiaras
op0uTa/nu (3HepreTHYecKye Mo ypoBHH) B COOTBETCTBUH C YBe/IHYEHHEM PaCCTOSAHUSA
OT AApa, eC/IM MoC/IeJHEMY 3JIEKTPOHY JAHHOIO 3/IeMEeHTa COOTBETCTBYIOT C/IeyIOIHe
KBaHTOBbIE ukcaa: n = 3; 1 = 2; ml = -1; ms = —%. Kako# 3T0 3/1eMeHT?
1522s22p®3s23p63d24s? ; 22Ti;

1s225?2p%3s23p©3d24s? ; 29Cu;

+15%25%2p°®3s?3p®4s23d? ; 22Ti;

1s225?2p%3s23pb4s23d° ; 29Cu.

YKaXuTe MO/IHYI0 371eKTPOHHYI0 (JopMyJTy aToMa 16S BO BCeX BO3MOXKHBIX
B030Y>)K/IeHHBIX COCTOSIHMAX (S*).

1s225?2p%3s23p*; 1s22522p63s23p33d!

1522s22p®3s23p*; 1s%2s?2p°®3s13p33d?

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

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

OKucIUTe/IeM WIH BOCCTAaHOBHUTE/IEM MOTYT ObITH aToM oF u uoH F~.
+9F — TO/1BKO OKMC/IUTeNb ;F~ —He oKuc/IvTe b , He BOCCTaHOBUTEJIb

oF — ¥ oKMC/MTeNb M BOCCTAaHOBUTeJIb; F~ — TO/IBKO BOCCTaHOBUTE/Ib

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

oF—— TonbKO OKuMCIUTENB ; F~ — 1 OKHUC/IMTeIb M BOCCTaHOBUTEIb

Pacnoioxxure ciiegyomye opouTamu ( YJHepreTuYecKre nNoJypoBHHU) B MOPsIAKe
Bo3pacTaHus 3Hepruu: 3p, 3s, 3d, 4s, 4p. Vicnosib30BaHMe KaKOro NMpaBu/ia Mo3BoJiseT
MO/ TBePAUTH AAHHYIO C/1e/l0BaTe/IbHOCTh?

3s<3p<3d<4s<4p; 1- e npaBwio K1eykoBCKOro

3s <3 p<4s<3d<4p; 1- e npaBusI0 KneukoBckoro

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

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

PacnoJioxxure ciepyronye opouranu ( JHepreTnyecKue Mo jypoBHI) B MOpsifKe
BO3pacTaHusA 3Hepruu: 4s, 4p, 4d, 5s, 5p. Vicnoib3oBaHNe KaKoro rnpaBusia 1no3BoJisier
NMOATBEPAUTD JaHHYIO0 N0C/Ie0BaTe/IbHOCTD?

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

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

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

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

YKa)KI/ITe, B KdKHX M3 ITPUBEJEHHBIX H)Ke M0J/I€KYJ/I KPDAaTHOCTDb CBA3U PABHA ABYM:
+02

N2

Ch

+CoH>



YKaxuTe, B KAKMX U3 NPUBeJIeHHbIX HU)Ke MO0J/IeKYyJ/l KPaTHOCTh CBSI3M PaBHa TpeM.
O))

+N2

Cly

H>

YKa)KuTe MOJIeKyJ/1y, B KOTOPO# cTeneHb HOHHOCTH Han0o0,/IbIasi.
HCI

HBr

HI

+HF

YKa)KuTe MOJIeKY/Ibl, B KOTOPbIX XHMHYECKHe CBA3H KOBA/IEHTHO-II0/IAPHbIE:
+H>O

+Hy SOq4

Ch

H>

YKa)KuTe MOJIeKY/Ibl, B KOTOPbIX HMEEeTCA CBA3b, 00pa30BaHHasi 0
JOHOPHO-AKIIEITOPHOMY MeXaHHU3MY:

02

N>

Ch

+NH**

Ykaxure COeHUHEHHSA, B KOTOPbIX HMEHTCA Sp3- I'I/Iﬁpl/lﬂﬂble Opﬁl/lTaflI/l .
+H>0O

+NH3

HCI

CcO

Ykaxure CO€eUHEHHUA , MOJIEKYJ/IbI KOTOPbIX UMEKT JINHeHHoe CTpoO€HuUE :
+CO»

H>O

NHz

CCly

Ykaxure CO€UHEHHUA , B KOTOPbIX (l)opMa MOJI€KYJ/I TDUIOHA/IbHAasA MUPpaMU/d:
CO2

NO2

+NH;

BF;

YKaXuTe COeJUHEHHA , B KOTOPbIX OPOUTa/IM LEHTPAILHOI0 aT0Ma HaXOAATCSA
B sp>- rubpuau3anuu :

+CH4

BF3

CO

COo.

YkakuTe BeliecTBa, KOTOpPbIe 00pa30BaHbI 3a CYUeT KOBA/ICHTHOW HEIOJ/ISIPHOM CBSI3H:



SO»
+02
P20s
+Cl»

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

NO>

P20s

+Nal

YKakuTe coe[UHeHHsI, B KOTOPBIX KOBAa/IEHTHasA CBSA3b 00pa30BaHa TOJIHKO 110
00MeHHOMY MeXaHU3MY:

+H3POy4

NH4Cl

[BE4]-

+ H>SOs3

Kakmue okcuipl 0yyT MMeTh 00J1ee MOIAPHYI0 CBA3b: OKCUABI MeTa/LI0B I rpynmbl
I/IaBHOM MOATPYIIBI WIH OKCUABI MeTa/110B 11 rpynnel riaBHOM NOATrpynnbi?

B BHIOpaHHOI MOATpYINIe YKA)KUTE 3/IEMEHT, OKCH/| KOTOPOro HMeeT HauboJiee
MOJIIPHYIO0 CBA3b.

OKcuZbl MeTasnoB | rpynmnel rnaBHoy noarpynmnsl, LixO

+0Kcubl MeTasnoB | rpymbl rinaBHoW noArpynmnsl, FroO

okcuzbl Metasnos 11 rpymnmnel rnaBHoM nogrpymnisl, BeO

okcuzbl MeTasnnoB Il rpynmnel rnaBHoM noArpymsl, RaO

YKaKuTe coeJUHEHHs, MeX/y MO/IeKY/IaMH KOTOPBIX BO3MO)KHA BOJ0OPO/JHAs CBA3b:
+NH3
+HF
+H>0
02

Bonpocsl jisi codeceoBaHNA M0 TeMaM:
«XuMHYecKas TepMoJUHaMHUKa», «KHHeTHKa U paBHOBecHe XMMHUYECKHX peaKIiuii».

1. Yro n3yuaeT xrmryeckas TepMoAuHaMUKa? UTo Takoe 3K30- U S3HA0TePMUYECKUe peakLiuu?

2. Uto Takoe TeryioTa obpa3oBaHus BelectBa? TerioTa cropanusi? Teryiota HeMTpanu3aluu?

3. OHepreTHyecKye XapakKTepUCTUKU (HHU3NUeCKUX U XUMUYEeCKUX MPOLIeCCOB U CITIOCOOHOCTD
XUMHAYEeCKUX CUCTEeM BBITIOJHSTD T10JIe3HYI0 paboTy.

4. YTo Takoe CKOPOCTb XUMHUeCKOW peakiuu? OT Kakux (PaKTOpPOB OHA 3aBUCHUT?

5. Uto Takoe katamm3? Katanuzarop? MHruburop? MexaHr3M KaTaJIMTUUECKOTO TIpoIjecca.

6. Urto Takoe xumMHueckoe paBHOBecue? Kakure (akTopbl BAUSIOT Ha ero cMellieHue?

7. IloueMy HeJb3sl CMeCTUThb PaBHOBECHE peaKL{iy C [TIOMOLLbIO KaTanu3aropa?

TecToBble 3aiaHNA /I TEKYI[er0o KOHTPO/Isl 3HAHUH 110 TeMaM:
«XHuMHUecKas TepMoJUHaMHKa», «KnHeTHKa U paBHOBecHe XUMHUUECKUX peaKkiiuii».

CTaH,E[apTHbIM COCTOAHHEM BellleCTBa ABJ/IAETCA ©



pPacTBOpPEHHOe BeleCTBO ¢ KoHLeHTpauuer 1 moas/n npu 0°C u 1 at™.
yuctoe BewectBo npu 0°C u 1 atm

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

Pa3HOCTh CyMM 3HTa/IbIUN 00pa30BaHusI MPOAYKTOB PeaKLi M CyMM 3HTa/ILITHH
00pa3oBaHHUsI NCXOJHBIX BEeIeCTB C YUeTOM CTeXHOMEeTPHUYeCKUX K03 punueHToB
B YPaBHEHHUH XMMHMYeCKOH peaK{uH NPHU P = const, Ha3bIBaeTCs:

BHYTPEHHel 3Hepruen CUCTeMbl

SHTa/IbIMeN pa3/oXKeHHs BelllecTBa

+TeryioBbIM 3((eKTOM XUMUUYEeCKON peakLiiu

V3MeHeHHeM SHTa/IbIIUM XUMUUEeCKOW peakLiiu

Cucrema Ha3bIBaeTCsi FOMOreHHOMU, eC/Iu:

BCe BellleCTBa HaXOJATCS B OJMHAKOBOM arperaTHOM COCTOSIHUU

BCe BelllecTBa HaXO/SATCS B Pa3/IMYHbIX arperaTHbIX COCTOSTHUSIX

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

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

JHTa/IbIIUA XapaKTepu3yerT:

BHYTPEHHIOIO SHepruro BeljecTBa

+Teriocoiep>xaHue BellecTsa

CTpeMJ/IeHHe BelljeCTBa BCTYIIUTh B XUMUUECKYIO peaKInio

TeTUIOTy 00pa30BaHusI BeIlleCTBa, B3ITYIO C POTHUBOIIO/IOKHBIM 3HAKOM

OHTabNHUA 00Pa30BaHUs BelleCcTBa XapaKTepU3yeT:

TeruIoTy 06pa3oBaHusi 1T C/I0)KHOTO BellleCTBa M3 MPOCTHIX BeleCTB

+TeryioTy 06pa3oBaHuUsi 1MOJIb CJIO’KHOTO BeIleCTBa U3 MPOCTHIX BEI|eCTB

TeIJIOTy CropaHus 1r BelljecTBa

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

J1s1 XMMHUYeCKUX peaKIiHii, MPOTeKaWIUX NP CTaHAAPTHBIX YC/IOBHSX, BEPHO C/IeAyIoLee:

SH/IOTEPMHUECKHe PeaKIui He MOT'YT IIPOTeKaTh CaMOITPOU3BOJIBHO

9H/JJ0TEPMHUUECKHEe PeaKIuy MOTYT MPOTeKaTh MPH MOBBIIIEHHBIX TeMIepaTypax, eC/id U3MeHeHe
SHTPOITUHU TIPH 3TOM OYZIeT MOJI0KUTETbHBIM

9HJJ0TEPMHUECKHEe PeaKIuy MOTYT MPOTeKaTh MPH MOBBIIIEHHBIX TeMIepaTypax, eC/id i3MeHeHue
SHTAJIBITUY TIPH 3TOM Oy/IeT OTPHULIAaTeTbHBIM

+3HJ0TEpPMUYECKHEe PeaKIUK MOTYT MPOTEeKaTh TIPH JIFOOBIX TeMIIepaTypax, ec/ii h3MeHeHHe
sHeprun ['nb6ca npu 3TOM OyZieT OTpULaTeTbHBIM.

He npou3Bojsa BIYUC/IEHHH, YKOKHUTE, I/l KAKHX U3 MepeuyrCIeHHbIX HIKe MPOIeCcCoB
HU3MeHeHHe YHTPONHH MO0JIOKUTE/TbHO:

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

AHC1(r)+02(r)=2Cl(r)+2H20 (1)

MgO(k ) + Ha (r) = Mg(k ) + Ha0 (x )

+NH4 NO3(k)=N2O(r)+2Hx0 (r)

Jlnsa KaKuXx nmporeccoB n3MeHeHue 3Hepruu I'n66ca 0yaer orpunarensHo npu 260 K
Y HOPMaJIbHOM aTMoc(epHoM /jaB/IeHNH



TasgHUA JbJa

I1/1IaB/IEHUA XKejle3a
+KpHCTa1MU3alu BO/bI
KUTIeHUs BOJbI

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

Ha0JTIOZIAeTCs TIPH JIIOOBIX YC/IOBUSX

He HabJ/rojaeTcst MpH JI0ObIX YCIOBUSX

+BO3MOYKHO, HO IMPAKTHUECKHU M3-3a Ma/loll CKOPOCTH MOKET He HabMr01aThCst
BO3MO>KHO TIPY Ha/TMUHUH HEOOXOAMMOTI0 peareHTa

TepmoauHaMmuyecKasi PyHKLHs, KOTOPasi XapaKTepUu3yeT Mepy YIopsA/j04eHHOCTH
CHUCTEMBI WIH Mepy 0ecropsKa, Ha3bIBAeTCA:

+3HTpOIUen

SHTabINen

cBOOOHOM Heprueu

sHeprueli ['nb6ca

Yemy paBHa TersioTa 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 kx/Monb

+164 x/J)x/Momnb

YeMy paBeH TerioBoH 3(p¢ekT peakuun

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

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

+810 x/Ix

+405 kI

—405 kIx

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

Q CropaHus (C) = —393,5 K,[[}K

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

H CropaHus (C) = —393,5 K,[[}K

3aBHCHMMOCTH CKOPOCTH XMMHUYECKOH PeaKlMy 0T KOHLeHTPALMH PearupyiiuX BelecTB
yCTaHAB/IMBAeT:

+3aKOH /IEHCTBYIOIIMX MAacC /I/1l TOMOTeHHBIX PeaKLui

nipaBuio Baut- ['odda

3aKOH pasbassieHnst OcTBasb/a

ypaBHeHHe ['n66ca

MN3MmeHeHNe KOHIIEHTPALMU PearupyoiyX BellecTB B eJUHNIY BpeMeHH B eJUHHUILIe
00'beMa W/ YHCJI0 3/IEMEeHTAPHBIX aKTOB B3aMMOJENCTBHS B eJUHUIY BpDEMEeHHU B
eiMHMIIe 00beMa Ha3bIBAeTCA:

TIOPSIIKOM peaKIun

+CKOPOCTBIO peakijuu



MeXaHU3MOM PeaKIiu
SHeprueit peakiuu

KoHCTaHTa CKOPOCTH XHMHYECKOH peaKkijui U3MeHUTCS, eC/IH B CHCTeMe:
+U3MEHHTDb TEMITEPATYPY

BBECTH KaTaIu3aTop

BBECTH UHIMOUTOP

W3MEHUTh KOHLIEHTPALIMK PearupyroliuX BellecTB

CKOpOCTh KaKUX XUMHYEeCKUX peaKiiil yBeJIMUMBaeTCsA C POCTOM TeMIlepaTyphbl:
JTFOOBIX

HUKaKUX

9K30TepPMUUYECKUX

+3HA0TEepMUUECKUX

YBenueHne CKOPOCTH XUMHUYECKOH pPeaKIiH MPH MOBBIMIEHHH TeMIIePaTypbl
00BACHAETCH:

YMEHBIIIEHUEM UKC/Ia CTOJIKHOBEHHI MEXXy MOJIEKY/IaMU

yBeJIMUeHHeM TMOTeHIMaTbHON SHePTUr MOJIEKY/T

+yBeJIMUEHHEM UMC/Ia aKTUBHBIX MOJIEKYJT

YMEHbIIIeHWeM SHepryu akTHBALUN

JlelicTBHe KaTa/M3aTopa 00bACHIAETCA TEM, UTO:

+B MPUCYTCTBUM KaTa/IM3aTOPa PEAKIUsI UAET APYTHUM IIyTeM — uepe3 SHepPreTHUeCKn
Oosiee IOCTYMHBIE CTAAUN

KaTaM3aToOp CHUYKAeT SHEPr IO aKTHBALUK

KaTa/iM3aTop CMel[aeT XMMHUUECKOe PaBHOBECHE PEAKLIUU
B CTOPOHY 00pa30BaHMsI IPO/IYKTOB

B MPUCYTCTBUU KaTaIM3aTopa yBeJIMUMBAETCS UHUC/IO CTOJIKHOBEHUIH MOJIEKYII.

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

YMEHBLIUTCS B 2 pa3a

YBeJIMUUTCA B 4 pasa

+yMeHbIIUTCS B 8 pa3s

YBeJIMUUTCS B 2 pasa

MarteMaTH4YeCKUM BbIpa)keHHeM 3aK0Ha /JefiCTBYIOIUX Macc
ans peakyuu 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(C0O2)-C(H2)4

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

CKOpOCTh XUMHYECKOI peakLiy AB/IAeTCA BbICOKOM, eC/Iu:
9Heprus akTUBALIUX BbICOKast

JHeprus akTHUBaLMK paBHa 0

+3Heprusi akTUBaLUK HU3Kast

SHEPrusi aKTUBALIUK CPeZHsIs

ITpu yBesimuenuu Temmneparypsl Ha40°C ckopocTh peakiuu Bo3pocia B 81 pas,
TeMInepaTypHbIi K03()(pHULHeHT CKOPOCTH peaKiiiy paBeH:



2
4
+3
5

Ha cko0/1bK0 rpajycoB c/jiefyeT MOBBICUTH TeMIlepaTypy ra3o000pa3Hoi cMecu A
yBe/IHUeHHUsI CKOPOCTH peakiuu B 16 pa3, ec/iu TemneparypHblii KO3 GuLueHT paBeH 2:
20°C

30°C

+40°C

50°C

Ckopocts npsamou peakiuu Hx(r ) + I>(r ) = 2HI ( r ) npu noBbIlIeHUM AaB/1eHHUS
B 5 pa3 Bo3pacTeT:

B 5 pa3

+B 25 pa3

B 10 pa3

B 125 pa3

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

B 2 pasa

+B 8 pa3

B 16 pa3

B 32 pa3a

Cxkopoctb npsimoii peaknuu CO>( r ) + C(rpadut ) = 2CO(r ) npu noBbIIEHUH
AaB/IeHUA B 4 pa3a Bo3pacrer:

B 4 pa3a

B 8 pa3

+B 16 pa3

B 32 pasa

MarteMaTH4YeCKUM BbIpa)keHHeM 3aKOHa AelCTBYHOIMX Macc //Isl peaKijuu
C (rpagut ) + 2N2 O (r ) = CO2( 1) + 2N2( r ) 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 peakiju yBe/JIH4Yu/Iach B 27 pas,
TeMmnepaTypHbIi K03()(pHuLleHT CKOPOCTU peaKIiiy paBeH:

8

2

4

+3

Ecniu TemnepaTrypHbIM K03 (HIMeHT CKOPOCTH peakIiiuM paBeH 2, a TeMiepaTrypa
BO3pociia Ha 20°, ToO BO CKOJ/IBKO pa3 CKOPOCTh peakLiud Bo3pacrer?

+4

8

16



32

Ec/u 00beM 3aKpBITOH CHCTEMbI, B KOTOPO# YCTaHOBH/IOCh XUMHUYECKOe PaBHOBeCHE
2S02 (r) + 02 (r) « 2S03 (r ), yMeHbUIUTh:

TO CKOPOCTH TIPSIMOM 1 0OpaTHOM peakI[uii OCTaHYTCSl PaBHBIMU

+CKOpOCTh TIPSIMOM PeakLMy CTaHeT 0oJibllie CKOPOCTH 0O6paTHOM peakiuu

CKOPOCTb TIPSIMOM PeakIvy CTaHeT MeHbIIIe CKOPOCTH 00paTHOH peakIjuu

paBHOBeCHEe He CMECTUTCS

K cMeleHHI0 XUMHUUECKOT0 PABHOBeCHsI PeaKI[uu

4HCI (r) + O2(1) « 2 Clx(T1) + 2 H20 (r) B/IeBO B 3aKpbITOH CHUCTeMe NMPHUBEJeT :
nobaBieHre KMC/IOpo/ia

+mo006aBieHue XJjopa

BBeJIeHHe KaTau3aTopa

TIOHVDKEHUE JIaBJIeHUsT

IIpu yBe/lMyeHNH JaB/IeHUs] PaBHOBeCHe peaKkiUuu

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

CMeCTHUTCS BJIeBO

CMEeCTUTCS BIIPaBO

+He CMeCTUTCA

CKOPOCTh MPSIMOM peakluy CTaHeT 00JIbiie CKOPOCTH 0OpaTHOM peakiuH

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

Kp =[CO2 ]/[CaCO3]

+Kp = 1/[CO2]

Kp =[Ca0]/ [CaCO3]

PaBHOBecue peakyyu

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

+I0MOJIHUTE/IBHOM BBeieHnn ZnO

+TIOBBIIIIEHUM TeMIepaTypbl

TIOBBIIIEHUU JIaBIeHUs]

KoHcTaHTa XHUMH4YeCKOro paBHOBeCHs NOKa3bIBaeT:

+COOTHOLLIEHNE MOJISIPHBIX KOHL[eHTpaLyii IPOAYKTOB PeakLiMM U UCXOJHbIX Bell|eCTB B COCTOSTHUU
XUMHUUYECKOT'0 PABHOBECHS

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

COOTHOILIEHHe CKOpOCTel MpsiMoii M 0OpaTHOM peakiuii

COOTHOIIIEHWe SHePTYH aKTUBAIU TIPSIMOU U 00paTHOMN peakiuit

B BhIpa)KeHHEe KOHCTAaHThI PABHOBECHS PeaKI{HH He BXO/AT KOHLIeHTPaLHH
B3aUMO/|eHCTBYIOIIIHX:

ra3000pa3HbIX BeIleCTB

KUJKUX BELeCTB

+ TBep/bIX BeIleCTB

PaCTBOPEHHBIX BEIIeCTB



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

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

Kp = 1/[COx]

Kp = [CO)/ [CO2]

PaBHoOBecue peakuuu

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

TIpU TOBBIIIEHUH aB/IeHUS
TMOBbILLIEHUM KOHLIeHTpauu CO»
JonoyiHuTebHOM BBefleHnu CaCOs3
+TI0BBIIIIEHUH TeMIlepaTyphbl

B Kakoii peakjiu yBe/IM4eHHe 00beMa CHCTeMbI He BbI30BeT

CMeIeHusl paBHOBeCHUA:
2SO2(r)+02(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/In4YeHue o0beMa CHCTeMBI BHI30BET cMelesue paBHOBeCUus

B CTOPOHY MCXOJHBIX BelleCTB:
250 2(r ) +302(r) « 2S03(r)
+N204(1T) & 2NO2(T)
Ho(r)+Clo(r) o 2HCI(1)
Ha(r)+Ixr) o 2HI(r)

PaBHoBecue peakuuu CO2( 1) + C(rpadur ) ~ 2CO(r ) npu NOBBILIEHUH AAB/ICHHS:

He CMeCTUTCA

CMEeCTUTCA B CTOPOHY KOHEUYHBIX MPOAYKTOB
+CMeCTHUTCA B CTOPOHY MCXOAHBIX BeI]eCTB

U3MEHUTCS TUHENHO

Tabnuna 3 — Kpurepuu oneHKH chopMHPOBAHHOCTH KOMIT€TEHI[HH

Ko/ 1 HauMeHOBaHWe UHUKaTOpa
JIOCTHKEHUS] KOMIeTeHLIUH
(4acTy KOMITeTeHLUK)

Kputepuu otieHrBanust cOpMUPOBAaHHOCTH KOMITETeHLIMH
(4acT KOMIOEeTeHIMN)

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

N-1omnk-1 crionb3yeT 0CHOBHbIE
3aKOHbBI eCTeCTBeHHOHAYUYHbIX
JVCLIUTUIVH JIJ1s1 pellieHust
CTaHJAPTHBIX 3ajiau B
COOTBETCTBUM C HArpaB/IeHHOCTbIO
rpodecCcUoHaNIbHON [leATeTbHOCTH

CTyzeHT TIOKa3bIBaeT 3HaHWE BCero 00bEMa MPOrpaMMHOTO
MaTepuasna; IIOHMMaHWe CYLHOCTU OCHOBHBIX TIOHATUH WU
3aKOHOB XHMHH, CTPOEHHMsl BelleCTBA Ha MHUKPO-YPOBHe,
TePMOJMHAMHUUeCKHUX MPOLIeCCOB U XUMUUYECKON KUHETUKH.
[TocnemoBarenbHO W3MaraeT y4yeOHbIM MaTepuas, NMPaBUIBHO
NIpUMeHsieT HayuHyl0 TepMHUHOJIOTUIO, [leflaeT COOCTBeHHbIe
BbIBOZbI. CaMocCToATeNlbHO UM palMOHAalbHO  MCIO/b3yeT
HarjsiiHble  TOCOOMs], CrpaBOYHble MaTepHuasibl, YueOHUK,
JIOTIOJIHUTE/IbHYHO JINTepaTypy, MepBOUCTOUHUKHU. IIpumeHseT
CUCTeMY YCIOBHBIX 0003HaueHW{ TIpU BeJeHUM 3aruceit.
CniocobeH pemaTh CTaHZAPTHBIE 33/]aUH.




Mopayab 2. «PacTBoOpbI»

Bonipocsl /151 codeceioBaHus M0 TeMaM:
«O01as XxapaKTepUCTHKA PacTBOPoB. PacueT KOHIEHTPAaMH PacTBOPEHHOI0 BelleCcTBa»,
«JeKTposIuTHYecKas Aucconuanusa. Bogopoaublii mokasareab cpejbl pacTBoOpa»,
«I'mpponms cosen».
1. PacTBOpBI — XXU/JKUeE, TBep/ble, Fa30Bble, UCTUHHBIE, KOJIJIOWJHbIE, HACBILL|eHHBbIE,
HeHaChII|eHHbIe, [TepechIllieHHbIe.
. PacTBOpMMOCTB BeljecTs.
. Crioco06bl BeIpa)KeHHsI KOHLIEHTPALIMK PaCTBOPEHHOTO BEIeCTBa.
. Kunienvie v 3amep3anue pacTBOpOB.
. OCHOBHBI€e TIOIO’KEeHUSI TEOPUH TeKTPOTUTUYECKON Arccoraun. CuibHbIe U ciabbie
371eKTPOJIUTHI.
. IIpousBesieHre paCTBOPUMOCTH 3/1eKTpoIUTa. VIOHHOe Ipou3Be/ieHre BO/bI.
. BomopogHbiii okasarenb cpefibl pacTBopa. Kucas, HeliTpaiabHast U 1ie/louHasi cpefia.
. 'mpponus, ero noJyioXkuTebHOe Y OTpULIaTe/IbHOe 3HaueHue.
. OcHoBHBbIe C/lyyau TUIPOJIM3a COJIeH.

aua bk whbnN

(ol ol o)

TecToBble 3aiaHNA /I TEKYILer0 KOHTPO/Isl 3HAHUHU 110 TeMaM:
«O01as XxapaKTepuCTHKA pacTBOpoB. PacueT KOHIIEHTpAIMH PacTBOPEHHOr0 BelecTBay,
«J/IeKTpo/IUTHYeCKas Auccouanusa. BojopoaHbIM oKasaTe/Ib CpeJibl pacTBOpa».
«'uppoms conei».

CooTHecHuTe Crioco0bl BHIPAKeHHA KOHIIEHTPAIMi U eIMHUIbI H3MepeHHs KOHIeHTP aluu

1. mosisipHas 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 pacTtBopa

MonisipHas KOHLIeHTPaL|s — 3TO:
Macca BelljecTBa B 1 M1 pacTBopa
MOJTb BelllecTBa B 1 KT paCTBOpPUTE/IS
+ MoJIb BelllecTBa B 1 UTpe pacTBopa
Macca Bewjectsa B 100 r pactBopa

CKOJ/IBKO r'PaMMOB PaCcTBOPEHHOT0 BelecTBa coiep>xutca B 50 r pacTBopa
C MaccoBoii foiei (B-Ba) = 10%?

10r

20r

+5r

40r

CKo0/IbKO MoJIeii pacTBOPEHHOI'0 BelllecTBa COAep)XUTcA B 1 /1 Ael{uMoJ/IsipHOr0 pacTBopa?
0,2mMo071b



1MoJ1B
+ 0,1Mob
0,01mo/1B

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

Ca(OH)2

KOH

HzPOq4

+AI(OH)3

Kakue 3/1eKTPO/IMThI ABJIAITCA CUIBLHBIMHA?
+HCI

+KOH

H>S

H3PO4

CKo0J/IbKO HOHOB 00pa3yeTcsi pu Aucconuanuu MosieKyJ/ibl (NH4)2S04?
2

6

+3

4

Kakwue 3/1eKTp0o/IMThl B MOHHOM YyPaBHeHHUH CJ1e/[yIoliell peaKIjuM 3aluCcbIBal0OTCsA
B BH/Ie HOHOB?

CaCO3

+HI

+Cal>

CO2

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

+MnClI;

NaxMnQOg4

MnO>

Kakmue 3/1eKTpo/IMTBI 00pa3yl0T NpH JUCCOLHALMHU XI0pu/-uoHb1 CI?
KCIO3

+HCI

Ca(CIO):

HCIO

Kakue 13 c1e[yl0IHX 3/1eKTPO/IUTOB ABIAIOTCA C/1a0bIMu?
H>S0O4

NaCl

AI(NO3)3

+H3POq4

Kakue BemmjecTBa B MOHHOM YpPaBHEHHUH CJIe/lyIOIeH peaKI[uM 3anyCbIBalOTCA
B BH/Ie MOJIEKYJI?

+H>S

Pb(NO3)2



+PbS
HNOs3

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

10-10

+1014

109

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

12

+5

9

Kakue u3 c/ieayroiux coJieil He MoABeprarTcs rufpoausy?
PbNO3

+KNO3

AL (SO4)3

Pb,CO3

PacTBOpBI, KaKHUX 3/IeKTPO/IMTOB XapaKTepu3yrwTca 3HaYyeHusamu pH > 7?
+Na2CO3

+CaS

AI(NO3)3

BaCl

Ilpu kKakux 3HaueHusnx pH ¢enondTanenH okpammBaercs B MaJMHOBBIN [{BeT?
+12

4

7

+14

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

CUHIOHO

KPacHYH0

+¢duroneToByt0

PacTBopbl, KakuX coJ1eil XapakTepu3ylTcs 3HaueHusimu pH < 7?
NaBr

+Cd(NO3)2

+FeCI3

+CuSO4

IIpu B3auMo/|eliCTBUM, KAKHX /IBYX BelIeCTB, MPOUCXOAUT PeaKLus HelTpaiu3anuu?
NaCI+AgNO3

BaCl>+H>0O

+NaOH+HNO3

BaCl>+H>S504

19 mn 11 %-ro pacrBopa KOH ( p = 1,01 r/cm3) cmernanu



¢ 200 ma Bogbl. PaccunTaiiTe MOJISIDHYIO 0TI IIO/Ty4eHHOT'0 pacTBopa.
0,0029

+0,0031

0,0034

0,0028

Ha ueitrpanusanmio 50 cv> pacTBopa KMC/I0THI H3pacxogoBano 25 cv?® 0,5 H pacTBopa
mesioud. Yemy paBHa MoJisipHasi KOHI|eHTPaLys 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 065em 50 %- ro pacreopa KOH ( p = 1,538 r/cm3) TpebyeTtcsi /1A NPUTOTOB/IEHUS
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/ ecm?)

4,24 mn

+2,12 Momb/ 1

1,06 mn

4,24 mn

5 mi 30 %-ro pacrtBopa NaOH ( p = 1,1 r/ cm3) cmemianu ¢ 1 1 Bojbl. KakoBa monsipHas
KOHI[eHTPAL¥sl MO/Iy4eHHOr0 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 MaccoBas KoHueHTpanusa 3 M pacrsopa NaOH ( p = 1,328 r/cm3)?
11 %

+9 %

10 %

8 %

3r H>SO4 pacTtBopeno B 50 mi1 Bojbl. YeMy paBHaA MoJ/IApHasA KOHLIeHTpalMs 3)KBUBa/IeHTa
JAQHHOT'0 PAaCcTBOPA, eC/IM €ro IIOTHOCTH cocTassser 1,01 r/ cv3?

2,34 MoJIb 5KB/1

+1,17 MOJIb 3KB//

0,55 MoJIb 5KB/N



1,03 Mo/b 3KB/N

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

100r

+500 r

5000 r

300r

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

100 mn

90,5 mn

+66,7 M

125,4 mn

CKO0/IbKO rPaMMOB XJIOPUCTOr0 Ka/iusi 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(ara megu Boinapuiu Ao 50r. Onpeaenure MaccoByHO JI0/110
C0JIM B MIOJIyYeHHOM pacTBope.

7 %

8 %

12 %

+6 %

Paccuutaiite pH 0,02 M pacrBopa CH3COOH.

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

Bbruncaure crenenn gucconpanuv 1 pH 0,001 M pactBopa HCN.
a=1,pH=3,0

+a=0,89-1073, pH = 6,1

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

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

Kakwue 13 JaHHBIX PeaKUil MPOTeKaKT B PacTBoOpe HeoOpaTumMo?
+K, SO3 + HCI =

+Nax CO3 + H2 SO4 =

K2 S04 + NaCl =

+KCN + HNO3 =

PaccuuTaiite 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 =

Paccunraute pH u pOH 0,0001 M pacrBopa H2CO3, yunTsiBas T0/BKO NepBYIO

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

pH =10, pOH =4

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

Tabmna 4 — Kpurepun orjeHKH ¢()OpMHUPOBAaHHOCTH KOMIETeHI[UH

Kop v HaumeHOBaHNe MHAMKATOpa
JOCTH)KEeHUS] KOMITeTeHLIMU
(4acTv KOMITeTeHLK)

KpuTepuu otieHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEHLIUN
(4acT KOMMeTeHI1H)

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

N-1omnk-1 Mcnionb3yeT 0CHOBHbIE
3aKOHbI eCTeCTBeHHOHAYUYHbIX
JVCLIUTUIVH [J1s pellieHust
CTaHJAPTHBIX 3ajiau B
COOTBETCTBUM C HarlpaB/IeHHOCTHIO
rpodecCcuoHaNbHON [|eATeTbHOCTH

CTyzeHT TOKa3biBaeT 3HaHWE BCero 00bEMa MPOrpaMMHOIO
MaTepuasa; MoOHMMaHue CYIIHOCTU TeOpUd PacTBOPOB, TEOPUU
3/IeKTPO/IUTUYECKON  [UCCOLMALIUM,  SIBJI€HUS  THZPOJIM3a,
BAUSIHUSL KWUCJAOTHOCTA Cpeflbl pacTBOpa Ha MeXaHU3M
NIPOTeKaHUsl XMMUYeCKOro TMpoLiecca.

[TocnenoBarenbHO W3/araeT yueOHbIM MaTepuas, IMPaBUILHO
NpUMeHsIeT HAayYHYI0 TEepMHHOJIOTHIO, [ejlaeT COOCTBEeHHbIe
BBIBO/IbI. CaMocTosiTelbHO U paljMOHaAbHO MCMOJb3yeT
Har/isiHble  1MOCOOMs, CIIPABOYHBbIE MaTepuasbl, yueOHWUK,
JIOTIONTHUTE/TbHYIO0 JINTEepPaTypy, MepBOUCTOUHMKU. [IpumMeHsieT
CUCTeMY YCJIOBHBIX 00O3HaueHW{ TIpU BeJeHUM 3arlvcei.
CriocobeH peliath CTaHAAPTHBIE 33/]aUH.

Mopynb 3. «OCHOBBI 3/1IEKTPOXUMHH»

Bonpocs! as1s1 cobeceoBaHHA 10 TeMaM:
«OKHC/IUTeTbHO-BOCCTAHOBHTE/IbHBIE MPOLEeCChb», «XHUMHUYeCKHe HCTOYHUKH 3/IeKTPHUYeCKOn
JHepPrumn», «3JJIeKTpPo/m3», «Koppo3us MeTaniioB».

1. UYro Takoe cTerneHb OKUC/IEHUS XUMUYECKOro 31eMeHTa? Kakue xuMuyeckue IpoLeccsl Ha-




3bIBAOTCSI OKUC/IUTE/IbHO-BOCCTAHOBUTEIbHBIMU ?
2. OcHOBHBIE BU/IbI OKMC/IUTEIbHO-BOCCTAHOBUTE/IbHBIX PeaKLii.
3. MeTog 371eKTpOHHOTO OasaHca.
4. VIOHHO- 3/IeKTPOHHBIN MeTo[I,.
5. UTo Takoe rajpbBaHU4eCcKUU 371eMeHT? OCHOBHbIe BU/Ibl Ta/IbBAHUYECKUX /1EMEHTOB.
6. Uto Takoe 371eKTpo/1M3? OCHOBHbIE 3aKOHOMEPHOCTH TTPOTEKAHUS 3/IEKTPO/IM3a PacilyIaBOB
7. 1 pacTBOPOB COJIEH.
8. [IprMeHeHMe 3/1eKTpoIU3a B IIPOMBILLITIEHHOCTH.
9. OcHOBHBIE BU/IbI KOPPO3UOHHBIX ITPOLIECCOB.
10. Crioco06bI 3aIiTEI META/VIOB OT KOPPO3UH.

TecToBbIe 3a/JaHNA /I TEKYIero KOHTPOJIsA 3HaHHH 110 TeMaM:
«OKHC/INTE/TbHO-BOCCTAaHOBUTE/IbHBIE ITPOLecCh», «XHUMHYeCKHe HCTOUHHKHU
3/IeKTPHYECKOH SHePTHH», «J/IeKTPoIn3», «Koppo3usa MeTayioB».

CooTHecHUTe CTereHH OKHUC/IeHUs MdprdHild B COeAUHEHHUAX

A. Mn 1.+6
b. MnO 2.0

B. KMnO4 3. +2
I'. Ko MnOyq4 4. +7

CooTHecuTe CTereHH OKMC/IeHHA Ce€pbI B COeAUHEHUAX

1.S 2. +4
2. S0 1.0

3. H» SO3 4.-2
4, Al>S3 3. +4

CooTHecHUTe CTerIeHH OKHC/IeHUs XpoMa B COeJUHEHUAX

1.Cr 2.+3
2. Cr203 1.0

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

YkKaxure BeeCTBd, KOTOPbIE MOI'YyT INIPOABJ/IATH TO/IbKO OKHC/IMTE/IbHbIE CBOJICTBa:

+KCIOg4
H>S

PbO>
+K2Cr 207

YKaxure BeIeCTB, KOTOPbI€ MOI'YT NMPOABJ/IATH TO/ILKO BOCCTAHOBHUTE/IbHbIE CBOJCTBA:

+Fe
+H>S
HNO;
K>Cr 207

YkaxuTe HOMepa BelecTB, 00/1aal0IHX OKHC/TUTE/THHO-BOCCTAHOBUTE/THHOU

JIBOMCTBEHHOCTHIO:
PbO»

+HNO>

Al S3




+S

Ykaxure peaKuI/lI/I, HPH HPOTEKaHI/II/I KOTOPBIX d30T HPOHBHHET OKHC/IUTE/IbHbIE CBOﬁCTBa:
NH; +302 =6HO + N>

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

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

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

Kakue u3 NnpuBeAeHHbIX HU)XKe peaKuI/Iﬁ AB/IAKTCA OKHUC/IMTE/IBHO - BOCCTAHOBUTE/IBHBIMU
+H > + Brp = 2HBr

+Zn + SnCl = ZnCl, + Sn

H > S04 + Ba(OH)> = BaS0O4 + 2H>0
NH; + HCl = NH4Cl

B kakux pPeaKUuAX KUC/I0PO/] BBIMMO/THAET POJIb BOCCTAHOBUTE/IA?
+H 02 + HIO3=1 + H2 O + Oz

+AgNO3t—- Ag+NO 2+ O2

Mg + O2 = MgO

Ag + HyS + O = H,O + AgS

Kakue U3 0KHC/IUTE/IBHO - BOCCTAHOBUTE/IbHBIX peaKuHﬁ ABJ/JIAKTCA pedKIIUAMHU
BHYTPUMOJIEKY/IAPHOI0 OKHC/IEHUA- BOCCTAHOBJICHHUA?

+(NH4)2Cr207 - N2 + Cr2 O3 + H2O

+KClO3 - KCI+ O2

Ag+HyS+02 =H> O + AgS

H > + Br, = 2HBr

Kakue u3 peaknuii siB/ISIOTCS peaKiMAMH MeXMO0JIeKY/ISAPHOI0
OKMC/IeHHSI-BOCCTAHOB/IEHUA?

(NH4)2Cr2 O7 — Nz + Cro03 + H20

KClO3 - KCl + O2

+Ag + HoS + O = H2O + AgoS

+H> + Br, = 2HBr

Kakue u3 peaKuI/Iﬁ ABJIAKTCA peaKIiuaAMH AHCHPOHOPHHOHHPOBHHHH?
+4H3PO3 = 3 + HaPO4 + PH3

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

Mg + O2 = MgO

Ag + HyS + O = H,O + AgS

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

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

Mg | Mg*|| Cr*|Cr

Sn u Mg

+Sn u Cr

Ni u Cr

Ni u Mg

Kako#i M3 MeTa/l/IOB BHINO/IHAET PO/Ib aHO/Aa B ra/IbBAHMYECKHX 3/IeMEeHTaX,
00pa30BaHHbIX 3/IEKTPOAAMHU:
Ni | Ni*?|| Sn*? |Sn;



Mg | Mg*?|| Cr**|Cr
Snu Mg

Snu Cr

Niu Cr

+Ni u Mg

3 yernipex Meta/uioB — Ag, Cu, Al, Mg BeiOepuTe napy, KoTopas obecrieuut
HauOosbInee 3HaueHue J/[C.

Ag, Cu

Al, Mg

Cu, Al

+ Ag, Mg

Omnpepenure 3HaueHue ctangapTHoi J/]C railbBaHUYeCKOro 3/1eMeHTa, UCT0/Ib3ys
TOK000pa3ywIyI0 peakijiio, KOTopasi NpoTeKaeT NMpH ero padore:

2AI1° + 3Ni*? o 2Al1"3 + 3Ni’.

-1,41B

1,91 B

+1,41 B

-191B

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

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

+0,18 B

1,18 B

-0,18 B

11,8 B

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

+0,8 B

8,0B

-0,8 B

0,08 B

Omnpepemire 3/1C ralbBaHUYECKOro 3/IeMeHTa, COCTOALLEro

U3 MarHUeBOM M >Ke/le3HOW IUIaCTUHOK, MOrpykeHHbIx B 1 M pacTBOpBI
HUTPATOB 3THX METa/IOB .

+1,92 B

0,19 B

-1,92B

19,2 B

Onpegenure 3/IC B ralibBaHM4YeCKOM 3jieMeHTe , 00pPa30BaHHOM IO CXeMe
Sn |[Sn*?] = 0,001 M || [Pb*?] =1M | Pb?

+0,1 B

0,01 B

-0,1 B

1B



Kakoii U3 mnepeurc/jieHHbIX HIDKE META/VIOB He MOXeT ObITh MO/Iy4YeH Y1eKTPOo/IM30M
PacTBOPOB €ero coim?

+Li

Sn

Ag

Bi

B Kakoil moc/eJ0BaTe/IbHOCTH Ha Karoje OyAyT BOCCTAaHAB/IMBAaTbCA KaTHOHBI
mMeta/ios : Cu*™?; Zn*%; Ag*; Cr' u3 uMx cMecH B BOJHOM pacTBope ?

Cu+2; Zn+2; Ag+, CI.+3

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

+Ag+; CU+2; CI‘+3; Zn+2

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

Kakoii 00beM xs1opa (V) BBIAEIUTCS NPH 3JIEKTPO/IM3e paciulaBa XJI0PH/Ja aTIOMHHUS
npu nponyckanuu 96500 Kn snekrpuuecrBa

(ny.)?

11,2

+5,6

22,4

56

Kakoe kosmuectBo 3ekTpudectBa ( Ki1) Heo0xoJuMo mpomycTHTh Yepe3 paciijiaB
THAPOKCH/a HATpusi, yTo0bI Ha aHoOJe BbIAEJIWIOCH 5,6 g KucIopoja ( H.y.)?
1000

96,500

+96500

965

Kakasa macca (r) anioMHHHMA BbIIGIUTCA NPH 3JIEKTPO/IM3e paciylaBa XJIopuja
a/IIOMUHMS, eC/IM uepe3 1eKTpoauT mnponyckats 96500 Ki snekrpuuecrBa?
27

3

+9

18

IIpu »3/eKTpo/iu3e BOJHBIX PAacTBOPOB KAaKMX cojied Ha rpaduroBoM aHoje
BbI/Ie/IAETCA KHUCI0POA?

+NalNOs ; CuSQO4 ; CaCO3

CuCly; CuS; NiBr

CuCl; ; CuS; NaNO3

CuS; NiBr; ; CaCOs3

MeTta/sibl Kakoro psijla MOryT ObITh MOJIydeHbI JIEKTPOJIM30M PacIijlaBOB HX COJIei
H He MOryT ObITh MO/Iy4eHbI IEKTPOJIA30M PAcTBOPOB 3THX COJIeH?

+K; Na; Li

Ba; K; Cd

Cu; K; Cr

Na; Cu; Ba

Ilpu 3ekTpo/n3e BoAbI B TedyeHHe 1 uaca ObLIO mosyueHo 56 1 Bojgopojaa ( H.Yy.).
Onpepenure cuiay Toka (A), mpolueAinero yepes 3j1eKTpoJu3ep.



1,34
+134
26,8
268

IIpu B3aMMOJeNCTBMH KaKHUX KHC/IOT C IJMHKOM BBIIE/IAETCS BOJOPOA:
HNO:3 (k)

HNOs(p)

+HCI

+Ha SO4(p)

Kakue MeTa/l/ibl MPH B3aMMOJIENCTBHH C COJIAHOW M pa30aB/IeHHOM CEPHOM KHC/I0TOM
He BBITeCHSKT H3 HHUX BOJIOPOJA:

+Cu

+Ag

Mg

Ba

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

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

+AgCl

H>O

HCI

C KakumMu u3 BelecTrB 6yﬂeT B3aI/IMOAe1‘/’ICTBOBaTB AIIOMHUHUN
+Na OH

KNO2

+HCl

+H2 SO4(p)

C Kak¥uMM M3 BeIleCTB HHKe/lb Oy/eT pearupoBaTh NPH 00bIYHBIX YC/IOBHAX:
H>O

0))

+Ha SO4(p)

+CuSO4

Kakoii 13 MeTa/u10B NacCMBUPYeTCsl MPHU KOHTAKTe C BO3AYyXOM?
Cu

K

Au

+Al

Kakoii 3 Mmetas/uioB naccuBupyercsi npu KoHtakre ¢ H»> SO4( k) Ha xosope ?
Cu

Au

K



+Al

Ha3oBuTe NPOAYKT BOCCTAaHOB/IEHMSI CEPHOM KOHLIEHTPHMPOBAHHOM KHC/IOTBI TNpH
B3aMMO/ICCTBUH ee C AaKTHMBHBIMH MeTa/llaMH

+H>S

SO»

S

H-O

Ha3oBuTe NpPOAYKT BOCCTAaHOB/ICHHMS CEPHOM KOHIIEHTPHPOBAHHOM KHMC/IOThI IpPH
B3aHMOﬂeﬁCTBI/II/I e¢ C MAJIOAKTUBHBIMH MeTa/I/IAMHU:

H>S

SO

S

+S0O>

Kakoii 13 MeTa/U10B MOJKXeT BBINOJIHATH POJIb AHOAHOTO TMOKPBITHS AJIsl Keje3a?
Cu

Ag

Pb

+Mg

Kakoii TMII KOppo3uM — XHMH4YecKass WIM 3/1eKTPOXMMHYeCKas — peau3yercs

NpU KOHTAaKTe :

1) nuHKa ¢ pa30aB/IeHHOH CepPHONM KMC/IOTOMH ; 2) a/IIOMHHUSI C pa30aB/IeHHOM
a30THOM KHC/IOTOM ?

1 — xumMunyeckas ; 2 — Xummuyeckas

+1 — 31eKTpoxXuMmnyecKkas; 2 — 3JIeKTPOXUMHUUeCKast

1 — xumHueckas ; 2 — 3/IeKTPOXUMHYeCKast

1 — 3mekTpoXUMHYeCKast; 2 — XUMHUUeCKast

YKakuTe psii MeTa/l/I0B, KOTOPbIe MOTYT BBINO/IHSATH POJIb
NMPOTEKTOPOB MO OTHOLIEHUI0 K CBUHI[0BOMY U3/ie/IUI0, KOTOpoe
IKCIUTyaTHPYyeTCs B 3JIEKTPOJIUTE, CO/iep)KalieM KHC/IOPOJ :
+Mg; Al; Ti

Ag; Au; Pt

Mg; Au; Pt

Al; Ti; Ag

Kakasa u3 cxeM KOpPpPO3HMOHHOIr0 rajbBaHH4YeCKOro 3jjieMeHTa 3alMcaHa NpaBH/IbHO?
Kakoii u3 MeranioB 0OyjeT pa3spyliaTbCs B pe3y/bTaTe KOPPO3MH :

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

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

1, paspywaercs Ti

1, paspymaercs Mg

2, paspyuuaetrcs Ti

+2, paspyuaercs Mg

Kakasa ¥3 cxeM KOPpPO3HOHHOr0 rajilbBAHHYECKOro 3jJeMeHTa 3alMcaHa MPaBHILHO?
Kakoii 3 MeTa/UiIoB He Oy/eT pa3pylIaThbCs B pe3y/bTaTe KOPPO3HH :

1) ()Pb | H20; 0 2 | Ag(+);

2) (H)Ag |H2 O; O 2 | Pb(+)?



1, Pb
2,Pb
+1, Ag
2, Ag

Meap mokpbiTa 0/10BOM. Bpifepure cxeMy KOPPO3HOHHOIO ra/ibBaHUUECKOr0o
3/IeMeHTd, BO3HHMKAKIIEro NMpy HapPyIIeHHHU LeJI0CTHOCTU MOKPLITUSA B YC/I0BUAX

BJIOKHOM aTMocdepsbl :
+(=)Sn | H20; O2 | Cu(+)
(-)Cu | H" | Sn(+)

(-)Sn | H| Cu(+)

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

Tabnuna 5 — Kpurepun oneHKH chopMHUPOBAHHOCTH KOMITETEHI[HH

Ko v HaMeHOBaHWe UHAMKATOPa
JIOCTYKEHUST KOMIIeTeHLIUN
(4acTH KOMITeTEeHIIUM)

Kputepuu orieHrBanust cOpMUPOBAaHHOCTH KOMITETeHLIMH
(4acTv KOMOETeHI1N)

COOTBETCTBYeT OL|eHKe «3auTeHO0»
50-100% oT MakCcUMaJILHOTO basia

N-1onk-1 Yicnosib3yeT 0CHOBHBIE
3aKOHBI eCTeCTBeHHOHAaYYHBIX
JUCLIUTUIVH JIJ1s pellieHust
CTaHJAPTHBIX 3ajiau B
COOTBETCTBUU C HAIPaB/IeHHOCTHIO
npodhecCUOHATBHOM /1eATeTbHOCTH

CTyzeHT TMOKasblBaeT 3HaHUWE Bcero 00bEMa MPOrpaMMHOIO
MaTepuaa; NOHUMaHUe CYLLIHOCTH OKMCJIUTEeTbHO-
BOCCTaHOBUTEJIbHBIX TIPOLIeCCOB, 3/1eKTPOXUMHUYECKUX
NIPOLIECCOB, JIOKALMX B OCHOBe paboOThl TrajbBaHUUECKUX
3/1eMEeHTOB, 3/7IeKTPOJIMTUYECKUX U KOPPO3UOHHBIX MPOLIECCOB.
[TocnenoBaTtensHO M37araeT yueOHBIM Marepuas, MPaBHIBHO
NpUMeHsIeT Hay4yHYI0 TEepMMHOJIOTHUIO, [eflaeT COOCTBeHHbIe
BBIBO/IbI. CamoCTOATe/IbBHO Y palMOHA/JILHO  MCIIO/Ib3YeT
Har/sfHble  1OCOOMs, CIIpaBOUHBbIE MaTepuasbl, yueOHUK,
JOTIOJTHUTE/IbHYIO JINTepaTypy, NMepBOMCTOUHUKU. [IpumensieT
CUCTEMY YCIOBHBIX OOO3HAaueHWA TP BeJeHUM 3amuceil.
CriocobeH pelaTh CTaHAPTHBIE 33/1aUH.

2 ODEHUBAHME INTMCBMEHHBIX PABOT CTYJEHTOB

2.1. OueHuBaHNe NMUCbMEHHBIX PadoT CTY/|eHTOB,
He perjiaMeHTHPYeMbIX Y4eOHBIM II/IAaHOM

KonTponbHas pabora Nel. «OcHOBHbIe MOHATHA XUMHH. CTeXHOMeTPHA.»

Mopynb 1. «OCHOBHBIEe IOHATHA U 3aKOHbI XUMHH»,
TeMbl: « OCHOBHbIE OHATHS XUMUHN», «CTexuoMeTpuuyecKre 3aKOHbI XUMHH».

1. Yrto Takoe XUMHUECKHUH Y/IeMeHT?
CKOJIBKO BCero XMMUUYeCKUX 3/1eMEeHTOB M3BECTHO B HACTOsALLlee BpeMsi?




2.

3.

4.

5.

6.

7.

8.

9.

10.

CKO/IbKO XMMUUeCKHX 3/1IEMEHTOB CYLLeCTBYeT B IIpUpoze?

Kakue 371eMeHTBI 110/1y4eHbl UCKYCCTBEHHBIM I1yTeM?

Yrto Takoe aTom?

Mo>KHO /T yTBep>K/JjaTh, UTO YMCJIO IPUPOJHBIX pPa3HOBUJHOCTEM aTOMOB
TpeBbIllIaeT YUC/I0 XMMUYEeCKUX 3/1eMeHTOB? Eciu HeT, To nouemy?

Ecmu ga, To 3a cueT yero?

EcTb 1 B TIpHpO/ie aTOMBI, He SIB/ISIOIIAECS aTOMaMH KaKOro-TM00 XUMHUECKOT0
J71eMeHTa?

YTo Takoe MoJieKyJa?

[Touemy 13 aTOMOB 00Pa3yrOTCS MOJIEKYJIbI?

Kakoe coctosiHre O0/iee S3HEPreTHUeCKH BhITOAHO: aTOMHOE WJTH MOJIEKYJISIPHOE?
BepHb! i1 HeBepHBbI C/leAylolnye BbipaxkeHuss? OTBeT MOSCHUTe.

OpHa MoJieky/ia BO3/yXa;

OpuvH aToM BO3/yXa;

OpfvH MoJIb BO34yXa;

OpHa MosieKy/a pacTBopa CepHOU KUCJIOTHI;

OpuvH aTtoMm mMeny;

OpHa MoJiekyJia »Kesiesa;

OpfvH aToM XJI0pUzia HATPUSL.

Yto Takoe npoctoe BeinecrBo? IIpuBeguTe npumMepsl.

MO>KHO /TM CYMTaTh, YTO MPOCTHIX BelleCTB B MPUPOJE CTOJIBKO XKe, CKOJIbKO
XVMUYeCKUX 371eMeHTOB? [louemy?

YTo TaKoe C/10)KHOe BeliecTBo?

[IpuBerTe IpUMepHI CI0KHBIX BellleCTB, He CYILLeCTBYIOLIUX B IPUPOJe,

a TO/TyYeHHbIX UCKYCCTBEHHBIM ITyTeM U UCI0JIb3YEMBbIX UYe/IOBEKOM

B IOBCeIHEBHOM >KM3HH.

UTo Takoe 0THOCUTe/IbHAasA aTOMHas Macca?

ATOMHas efuHHMLIA MACChI?

[IprBeauTe TIpUMepHI BelleCTB, MaCChl KOTOPBIX paBHbI: 1 a.e.m.; 2 a.e.M.
CKO/IbKO BeCUT OJIUH aTOM: KeJie3a; 30J/I0Ta; MeJu?

UTo Takoe 0THOCUTe/IbHasA MOJIEKy/IIpHasA Macca?

B Kakux ejMHUILIAX OHA U3MepsieTcs?

UeMy paBHa OTHOCHTeJIbHAsI MOJIEKYJ/ISIpHAst Macca BObI?

CKOJ/IbKO BeCUT O/i1Ha MOJIeKyJia BOZbI?

YTo TaKoe K0/IM4eCcTBO BelecTBa?

Yrto Takoe MosisspHass Macca? B uem oHa usmepserca?

Uem MoJisipHasi Macca OT/IMUAeTCsl OT MOJIEKY/ISIPHOU?

UeMy paBHa mMacca OJJHOTO MOJISI BOJbI?

UeMy paBHa Macca OJHOTO MOJIsl CBUHL[a?

Cy1[ecTBYIOT JIU TaKHe BellecTBa, 1 MOJib KOTOPBIX BbI HE CMOT/IM ObI TIOJHSTD?

11. Yo TaKoe nmocrossHHass ABOrajpo?

I'ae copepxutcs 6osibIe MoJIeKy/I — B 1 MoJie BOJjOpo/ia UK

B 1 moJte kucsopoga? OTBeT MOSICHHUTe.

I'ae copepxuTcs GosibIie aTOMOB — B 1 rpaMMe BOJI0pPO/ia UK

B 1 rpamme cepebpa? OTBeT MOSICHUTE.

CKO/IBKO CTPYKTYPHBIX YaCTHI| COAEPKXUTCA B C/IEAYIOIUX Maccax BeIlecTB :
a) 180 r Boger; 6) 1 kr 30m0Ta; B) 500 T KpemHus?

12. Yto TsmKenee ( ¥ mouemy )?

1 nuTp a3ota Wiy 1 MTp KKcaopoga?
1 monb Bo3ayxa ( M = 29 r/mosb ) unu 1 MoJib BOAbI?
1 nutp Bogel (p = 1 /M ) uam 1 Kr >xenesa?



13. Uto Takoe crexuomerpus?
[TepeuncivTe OCHOBHBIE CTEXUOMETPUUECKHE 3aKOHBI.
14. CopmynupyiiTe 3aK0H MOCTOAHCTBA COCTAaBa M MIPUBeUTE IIPUMeEP
NPOosiBJ/IEHNsI ITOr'0 3aKOHA B IIpHUPoO/ie.
15. CdopmympyiiTe 3aKOH COXpaHeHUs MacChl, IPUBe/UTe NpUMep,
Mo/ TBeP)KAAI0LIUH iefiCTBHE 3TOr0 3aK0Ha.
bbIBarOT 1 Takue peakijuu, B KOTOPBIX Macca ITOy4YeHHbIX [TPOJYKTOB
OyzieT MeHblile MaCChl UICXO/JHBIX Bel|eCTB?
16. ChopmynupyiiTe 3aKOH KPaTHBIX OTHOLLIEHUI, NpHUBeUTe NpUMep,
JAO0Ka3bIBAKOIIUH CIpaBe/|/IMBOCTH 3TOr0 3aKOHa.
Kak BBl fiymaeTe, mouemy B IpUpO/ie peaan3yeTcs 3aKOH IPOCThIX,
a He CJI0)KHBIX KPaTHbIX OTHOLIEHUI?
17. 3akoH 00beMHBIX OTHOLIEeHUI. [IpuBeuTEe MpUMep.
Kak BbI cuntaete, OyZieT id 3TOT 3aKOH CIpaBe/i/IMB TOJILKO /I/Is Fa30B
VI €0 MOXKHO [IPYMEHUTh TakyKe K )KUJKUM U TBepZbIM BelllecTBaM?
18. 3akoH ABOrajipo u ero cjieicTBHe.
Kak paccuntaTh 005€M rasa B yCJIOBHUSIX, OTJIMUHBIX OT HOPMaJ/IbHBIX ?
Kakue yc/ioBUsi CUMTaIOTCS HOPMaIbHBIMU: 0/151 24308; 0/151 HCUOKUX U MeepobIX
gewyjecms; 04151 Ues08eKa?
19. Yto 3aHuMaet 6os1b1mii 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 onpejie/ieHHe Han0o/iee TOUHO COOTBETCTBYEeT TEPMHUHY
«IKBHBA/ICHTHBIN»: 0OUHAKOBbIll, pagHblll, PABHOYEHHbIl, NOXoxcull,
NpubAUNHCEHHO PABHbIU?
[TpuBenuTe nprMepsl ( U3 )KU3HU ) SKBHMBAJIEHTHBIX [TOHATHM, Bellei, SBJIeHUM.
22. CopmyupyiiTe 3aK0H KBHBa/IeHTOB. [losicHUTe ero Ha mpumepe
KaKO#-TM00 XUMHUUYECKO# peaKIHu.
23. UTo TaKkoe 3KBUBAJIeHT IPOCTOr0 BeliecTsa?
UeMy paBHbI 5KBUBaJIeHTbI: HAMpUsl, KUC0po0d, MAazHuUs1, 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 5kBHBanieHTHbIe Macchl: Mg(OH)z2; N2Os; AlCI3; H2SO4?
26. UTo TaKkoe 3KBHBAJ/ICHTHBIN 00bemM?
Yemy paBHBI 3KBUBaJIeHTHBIE 00bEMBI CIEAYIOIIMX Ta30B: (pmopa, Kucaopood,
gooopoda, azoma?

KonrposbHas pa6ora Ne2. «CtpoeHmne aToma»

Mopaynb 1. «OCHOBHBIe IOHATHA M 3aKOHbI XUMHH»,
Tema: «CTpoeHue aToMa».

1. KakoBbI 0b1/1H B3I/1/1bI ApeBHerpeveckux ¢uaocodoB Ha cTpoeHHe MaTepuH ?
Kak bl 0ymaeme, nouemy npasuibHoe npednosnoxceHue [JemMokpuma o mom, umo mamepusi
Cocmoum u3 Meabuaitiwiux yacmuy — amomo8 — He NoAy4duad NPu3HAHusl, d 8 KOpHe
HeeepHas meopusi Apucmomesnsi 20cno0cmeosand 8 Hayke Yeablx 2 mbicayu aem?

2. B uemM COCTOMT BKJ/IA/i aHIJIMMCKOro yueHoro />koHa [/lalbTOHa B HMCTOPHUI0 OTKPBITHA
CTpOeHus aroma?
B kakux euje obaacmsx Hayku paboman /]anbmoH u Kakue coeaan Omkpbimus ?



3. KT0 u3 yyeHbIX OTKPBLI 3/1eKTPOH ? UeMy paBHaA Macca 3/IeKTPOHA M ero 3apsp?
4. Kem 0bl1a npe/jjio’keHa nmepBasi Mo/ie/Ib CTPOEHHs aTOMa M UTo OHa co00¥ npe/craBiasia’?
5. OmnbiThl JpHcTa Pe3epdopaa mo paccesHHIO o-UacTHI] HA 30/10ToH ¢osbre.
Kakwue BbIBO/IbI ObL/IH C/ie/IaHbI HA OCHOBAHHH MO/TyYeHHBIX JJAHHbBIX?
Mooeab amoma Pe3epcopda u ee 0cHOBHOU HeAOCMAMOK.
6. UYto o3HauaeT c/10B0 «<kBaHT»? OCHOBBHI KBaHTOBOM MexaHukKU Makca IlnaHka.
Kakoeo 3HaueHue nocmosiHHoli [1aaHka 075 u3yueHusi 3akoHOMepHocmell
npupoobl Mukpomupa?
7. Kaxko# BK/1aj BHec gaTckuil yyeHblii Hunbc bop B pa3BuTHE KBAaHTOBOM
mexaHuku? Ilocrynarel Bopa.
Tonyuuna au modenb amoma Bopa skcnepumeHmanbHoe noomeepicoeHue ?
8. TI'unore3a Jlyu e Bpoiiisi 0 fyasiu3Me MUKPO4YaCTHI].
MooicHo nu paccuumamsb 31eKMpoMazHUMHbIE 80/HbI C1e0yIOWUX 00BeKmMos:
C8epXx38yK0OB020 camMonemd;
asmomobus , Hecywje2ocst Ha npeoe/nbHOl CKOpocmu;
nynu, ebLiemarowjell U3 pys#cbs;
pakembl, nemsiujeli 8 Kocmoc?  OTBeT MOSICHUTE.
9. CdopmympyiiTe npuHLUI HeonpeeieHHOCTH I'eiizeHbepra.
Cyuwjecmgyem MHeHUe, Umo 3mMom NPUHYUnN peaausyemcs NOMomy, Umo
coepeMeHHble U3MepumesibHble NPUbOPbI CAULUKOM HeCO8epUIeHHbI.
Takum obpazom, onpedessisi, Hanpumep, UMNy/bC 31eKMpoHd, Ucc1e008amesb
8o30elicmgyem HA 31€KMPOH Nocpedcmeom npubopa, umo npueooum K
Henpeockasyemomy U3MeHeHuto e2o koopouHam. Caedyem au U3 3mo2o, umo ecau
8 6ydyuwjem npubopbl cmaHym 6o/ee cogepuwieHHbIMU, MO NPUHYUN
Heonpede/neHHOCMU nomepsiem HayuHyto 3HaUUMOCMb ?
10. Yto npeacraB/isieT codoii ypaBHenue IIIpéauHrepa u jierko /i ero pemmThb?
Umo makoe 80/1HO8as pyHKYuUsi U 8 uem ee ¢pusuueckuil cmblca?
Umo makoe amomHasi opbumans?
Hmeem au 3nekmpoH 8 amome onpedeneHHyI0 mpaeKmopuro 08UXCeHUs1 ?
11. YTo TaKoe KBAaHTOBbIE YHC/Ia U /I Yero OHU HY)KHBI?
Kpamko oxapakmepus3ylime Kaxcooe KeaHmMogoe uuc/ao: 21a8Hoe, opbumasibHoe,
Ma2HUMHOe, CNUHOBoe.
12. /IBa 3/IeKTPOHA HMEKT C/IeAYIOIiieé HA0OPbI KBAHTOBBIX YHCEJT:
1-i1 — n=3,1=1, m=1,s=1/2;
2-u - n=3, =1, m=1,s=-1/2.
Umo MOXCHO cKa3amb O HUX HA OCHOBAHUU 3moti uHgpopmayuu?
B amomax Kakux 3/1emeHmo8 Mo2ym HaxooumbCsi OaHHble 3/1eKMPOHbI ?
B kakux amomax oHu He mo2ym Haxooumbcs? Ilouemy?
13. CninHOBOEe KBAaHTOBOE UHC/I0 YCIOBHO 0003HaYaeT COOCTBEHHbIN MOMEHT
BpallieHHs 3/IeKTPOHA. [leliCTBUTE/IHHO /1M 3/IeKTPOH BpPalljaeTcsi BOKPYr cCBoeH ocu?
14. CpopmyupyiiTe 1 00bsICHUTE HA KOHKPEeTHBIX IPUMepax: NpUHYuUn HaumeHblell
3Hepauu; npasuio Kineukoeckozo; npunyun Ilayau; npasuno XyHoa.
15. /IBa 3/1eKTPOHA UMEIOT C/Ie/lyI0LHi HA00p KBAaHTOBBIX YHCeJI:
n=2, I=0, m=0, s=1/2. MoryT /i OHA HAXOAUTBCS: a) 8 0OHOM U MOM Jce amome;
0) 8 pasHbix amomax; B) 6He amoma?
16. UTo Takoe nmoTeHMa/I HOHU3ALMM M KaK OH XapaKTepHu3yeT CBOHCTBA
XUMHYECKOro 3jieMeHTa?
Kak uzmensitomcs nomeHyuabl UOHU3AYuu 8 nepuodax u epynnax mabauybl Menoeneega?
17. Yto TaKoe CPOACTBO K 3/IEKTPOHY M KaK OHO XapaKTepu3yeT OKHUC/IUTE/IbHO-
BOCCTAaHOBHUTE/IGHYIO CIIOCOOHOCTH aToMa?
Kak usmeHnsiemcsi cpoOcmeo K 31eKmpoHy 8 hepuodax u 2pynnax mabauybl MeHOeneeea?
18. UTo Taxkoe 3/1eKTPOOTPHIIATE/IbHOCTD?



Kakoll xumuueckuli 3n1emeHm umeem camoe 60/bWOe 3HAYeHUe 3/4eKmpoompuyamenbHOCmu u
Kakue e20 ceolicmea 00yc1081eHbl SMUM Kauecmeom ?
Pacnonoxcume caedyrowjue xumuueckue 3nemeHmnol — F, Li, Ar, Cl, N, Zn —
8 nopsioKe ygeauueHusl 31eKmpoompuyameabHOCmu.
19. A3 yero cocTosAT aTOMHbIE sipa?
Umo makoe NpOMoHbI U HElIMPOHbI ?
ITouemy yueHble 00120 He MO2U SKCNepUMEHMAAbHO 00KA3amb CyuwjecmeogaHue
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 macco8o20 HucAa amoma He yuumbl8aemcst CyMMApHAst
macca 3/1eKmpoHo8, HeCMOmps Hd Mo, Ymo 0ObIUHO UX 8 amoMe 00CMAmMOUHO MHORO.
21. Yo Takoe aedeKT MacchI?
Sensiemes au 0echekm macchbl cryuaem HapyuwleHus 3aKoHa
COXpAHEeHUs1 Maccbl?
22.YTo Takoe 3Heprus cBA3M ajpa?
Beauka nu 3Hepausi, Komopas ebldeasiemcsi npu 06pazoeaHuu AmoMHbIX si0ep ?
ModtcHo nu ucnonb308amsb ee 0/151 pewleHusl IHepeemu4ecKux npobem uenoseuecmea?
23. SIBASIIOTCS /T IPOTOHBI, HEUTPOHBI U Y/IEKTPOHBI He/le/IMMBbIMH 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 MpuMephl H30TONOB M H300apoB
aTOMOB yrJjiepoja, KpeMHHs, Me/iH, JKejie3a.
MooicHo au ckazamb, Umo y Kaxc0o20 3/1emeHma nepuoouyeckoll cucmembl eCimb
u3omonnbl U u306apbl?
IMouemy xumuuecKux 3/1emMeHmo8 He Modxcem Obimb GeCKOHeUHO MHO20 ?
25. UTo Takoe pajM0aKTUBHOCTD?
EcmecmegeHHass paduoakmugHOCmb;
HckyccmeeHHass paouoakmugHOCMb;
IocmosHHasa paduoakmueHo20 pacnaod;
Ilepuoo noaypacnada.
26. OcHOBHBIE BU/IbI PaiN0AKTUBHOI0 pacnaja:
a-pacnao;
f - pacnao;
p" - pacnao;
3/1eKMpOHHbIU 3axeam.
OObACHHUTE KaXKAbIM BUJ, pacriaja Ha mpumepax usororos *Cu, 28Si, “Ar.
I'oe 8 Hacmosiwee epems npumeHsiemcs sieneHue paduoakmugHocmu? Kakum
YUeHbIM NPUHAOAeHCUm 3ac/ay2a OMKpbIMuUsl 5mo20 5168/1eHusl ?

KonTponbHasi padora Ne3. «XumMHuUecKasi CBSI3b U CTPOE€HHE MOJIEKYJI»

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

/Janbl cnedyrowjue gewjecmea:

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:, rpaduT, anmas, aneroH, ¢pocdop, cepa, caxap, /ieJ, ITUI0BbIN CIUPT.

H3 ece20 MHOCecmea ebiuienepevuc/1eHHbIX 8eljecma eblopamb:
1) BerjecTBa c KOBaJleHTHBIMH TOJISIPHBIMU CBSI35IMU;



2) BeiilecTBa ¢ KOBaJIeHTHBIMU HETIO/ISIPHBIMU CBSI35IMU;

3) BelecTBa C MOHHBIMU CBSI3SIMU;

4) BerectBa, criocoOHbIe 00pa30BBIBATh BOZOPOAHBIE CBS3H;

5) Ta3bl

6) Kugkocty;

7) Teep/ible BelecTBa;

8) BelecTBa c MONEKYISIPHOW KPUCTA/I/TMUECKOU PeLIeTKOM;

9) BelilecTBa C aTOMHOM KpUCTa/VIMUeCKON peleTKOowu;

10) BemecTBa Cc MOHHOM KPUCTa/UIMUECKOU peLeTKOM;

11) BeiiecTBa Cc MeTa/l/TMUeCKON KpHUCTA/TMUECKOU pelleTKOM;

12) JlerkomnsiaBKue Bell|eCTBa;

13) TyromnnaBkue BelleCTBa;

14) Pa3pgenvte MO/eKysibl Bell[eCTB 1-r0 psi/ia Ha MOJISIPHbIE U HETIOJISIPHBIE.

15) Bo 2-m psiy orpeziesiiTe BeIecTBO C HanboJsiee MpOUYHON XUMHUUeCKOU
CBSI3bI0 U BEILeCTBO C HaMeHee MPOYHOM XMMUYECKOM CBSI3bIO.

16) Pa3genure BelllecTBa 3-TO psifia Ha KpUCTa/JTMUeCKuUe,
HeKpUCTa/lJIMueckue U aMmopQHbIe.

Omeembme Ha ciedyioujue 80npochl:

17) Uto Takoe aHA30TPONUS KpUCTaia?

18) Uto Takoe nu30TpoIus?

19) Kakoe cocTosinue 6oJiee yCTOMUHMBO — KPUCTa/I/IMUeCKoe Wi amopdHoe? [Touemy?

20) MoryT /i1 ra3bl UMeTb KPUCTa//INYeCKYH0 pelieTKy?

21) Ha3oBure cambiii XUMUUECKH aKTHBHBIN 3/IeMEHT MepUOJUUeCcKoi CUCTEMBI.

22) T'enuii siBAsIeTCS e JUHCTBEHHBIM XUMUUECKHUM 3/1EMEHTOM, [/isi KOTOPOTo He
MOTy4eHO HU OJHOTO COoeuHeHus (JJ1s1 APYTUX MHEPTHBIX ra30B MOJIyueHbl
okcuabl U propuasl). Kak Bbl gymaeTe, nouemy?

Tunossle 3afauu 1A /13 o reMam: « OCHOBHBbIE IOHATHS XUMHH»,
«CTexuoMeTrpuyecKHe 3aKOHbI XUMHM».

1. Tlpu B3aumopeucTBuM 3,24 T TpexBaJleHTHOTO MeTa/lja C KUCJIOTOM Bblgenunochk 4,02 n
BoZiopo/ia (H.y.). Belumciire MossipHble MacChl 5KBUBa/IeHTOB MeTasla, ero OKCUa U aTOMHYH0 Maccy
MeTasa.

2. TIpu BoccraHoBieHUH BogopogoM 10,17 T oKcujja JBYyXBaJieHTHOTO MeTaia 06pa3oBaioch
2,25 r BOAbI, MOJIsIpHasi mMacca 3KBHBasieHTa KoTopoil 9,00 r/mMosib. Belumcivte MoJsipHbIE MacChbl
5KBUBA/IEHTOB MeTaJl/la, ero T’uIpOKCH/Ia U aTOMHYIO0 MacCy MeTasa.

3. Ha oxwuranue 2,99 r [ByXBa/JleHTHOrO MeTasuyia motpeboBanock 1,33 s Kucsiopoza (H.y.).
Bbruncnre MossipHbIe MacChbl 5SKBUBA/IeHTOB MeTaslla, ero okcuja. Kakou 3to metamn?

4. TIpu BoccTaHoBeHWH 6,50 T OKCH/la TpeXBaJIeHTHOI'O MeTasijia obpa3oBanock 4,45 r MeTasa.
Bbruncnre MossipHbIe MacChbl 5SKBUBAZIeHTOB MeTaslla, ero okcua. Kakou sto metamn?

5. Cynbduj Mmbiibsika copepXuT 39,0% cepwl, MoJisipHasi Macca SKBHBajieHTa KOTopou 16,0
r/MOJib. BbIunc/iMTe MOJISIDHYIO MacCy 3KBHBa/ieHTa U BajleHTHOCTh, MbIIlIbsKa, COCTaBbTe (GOpMyny
3TOrO BelecTBa.

6. IIpu peakunn Mexay 0,366 r [ByXBaJIeHTHOrO MeTa/la U KMCJIOTOM BbIAEIWIOCH 336 Ml
BOZlopoJa (H.y.). Berunciure MoJsisipHble MacChl SKBUBAJIeHTOB MeTasljla, ero OKCUJa W OMNpefesvTe
KaKOM 3TO MeTaJll.

7. BojoposHoe coefiMHeHNe TpeXBa/leHTHOI'O 3jieMeHTa coziepxxut 8,9% Bopopoza. Berunciure
MOJISIPHbIE MacCChl 5KBUBAJIEHTOB 3/1IEMEHTa, JaHHOr0 TUAPU/Ia U aTOMHYI0 MacCy 3/1eMeHTa.

8. Mlns pactBopenusi 16,86 r Meramia morpeboBasiock 14,7 T cepHOM KHUCIOTBL. Bbruuciure
MOJISIPHbIE MacCChl 5KBMBAJIEHTOB MeTajljla U ero OKCHUa.

9. [ByxBaneHTHbld MeTamn Maccod 0,601 r B3aumogeiictByeT ¢ cepod Maccoir 0,480 r.
BbruriciuTe MoIsIpHbIE MacChl SKBUBa/JIeHTOB MeTasla, Cy/ibdu/a MeTasia U aTOMHYI0 Maccy MeTasja.



10. B okcupge TpexBaneHTHOro Metasna Mmaccou 5,10 r cogepxutcs 2,40 r Kuciopoja.
Bblunciire MossipHble MacChl 5KBUBAJIeHTOB MeTasljla, ero OKCU/a U aTOMHYIO MacCy MeTajiia.

11. TIpu okucnenun 2,81 r [AByXBa/eHTHOrO MeTa/ia obpa3oBanock 3,21 T ero OKcHAa.
Bblunciute MonsipHyro maccy Metasina. Kakoi 3To Merann? KakoBa MosisipHas Macca MeTaiia U
MOJISIpHasi Macca 5KBUBaJIeHTa MeTasuia’?

Tunosble 3afanus g 13 no remam «CTpoeHue atoma»,
«XHMHYecKas CBA3b U CTPOEHHE MOJIEKYJI».

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

2. Hanmumre 3/1eKTpoHHbIE (DOPMYJIbI U YKaKUTe UKo CBOOOAHBIX d-opbuTaseil i aTOMOB
CKaH/IU U LIUPKOHUS.

3. Harummre 5/1eKTpOHHBIE (hOPMYJ/Ibl aTOMOB ¥ MOHOB aTFOMUHUS U KaJIbLMSL.

4. HanuiuTe 3/1eKTPOHHbIE (JOPMYJIbI aTOMOB 3/IEMEHTOB C TMOPSZKOBBIMU HOMepamu 35 U 42,
YUUTBIBAs, YTO Y ITOC/IeJHEr0 Ha [1TOM SHepreTUYeCKOM YPOBHe OZIMH JIeKTPOH.

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

6. Harmuummre 3/eKTpoHHbIE (HOPMYIIBI U yKaXKUTe Uncyio cBOOOgHBIX d-opOuTaseii A/t aTOMOB
TUTaHa U HUOOUSI.

7. Hanumure s1eKTpoHHbIe (OpMy/bl aTOMOB KpeMHUs U >Kese3a. Pacmipesiennte BaseHTHbIe
3JIEKTPOHBI TI0 OPOUTASAM 711 STUX aTOMOB B HEBO30Y)K/IeHHOM COCTOSIHUM.

8. YKaxuTe Bce 3HaueHWs T/IaBHOTO, OpPOUTANBHOIO M MarHUTHOTO KBAHTOBBIX UMCeN /st
3/IEKTPOHOB aTOMOB OepU/ITHS U KMCI0pOo/a.

9. YkaxuTe BCe 3HayeHHWs [JIaBHOTO W OpPOUTA/JbHOTO KBAHTOBBIX UMCEJ [JIsi BHELIHUX
3/IEKTPOHOB B aTOMax 3J/IEMEHTOB C MOPSAKOBBIMU HOMepamu 27 1 32.

10. HamumuTe 3/1eKTpoHHbIe (DOPMY/bl aTOMOB MarHWsi W xsiopa. PacripefjenuTe BajeHTHbIe
3JIEKTPOHBI TI0 OPOUTAISIM aTOMOB XJ/I0pa B BBICILIEM SHEPreTUUeCKOM COCTOSTHUM.

11. Hanummre 371eKTpOHHBIE (DOPMYJ/IbI M YKa)XKUTE UMC/IO BajeHTHBIX 3/IEKTPOHOB /11 aTOMOB
HUKess 1 6poma.

Tunossle 3apauu A1 V1/13 o remam
«XuMHUYecKas TepMOAUHAMHKa», « KHHeTHKa U paBHOBecHe XUMHUYECKHX Peakui».

1. KoHcranTa ckopoctu peakiyu A + 2B « 3C paBna 0,8. HauanbHble KOHLIEHTpaLMX BelecTB
A u B paBnbl cootBercTBeHHO 2,0 M 1 3,0 M. Belunciivte CKOPOCTh peakljui B Haya/lbHbII MOMEHT U
KOr/ja KoOHL|eHTpaLus BewectBa B crana pasnou 0,6 M.

2. KoHcranTta ckopoctd peakuuu 2 A + B « 2C paBHa 0,6. HauanbHble KOHLIEHTpaLH
BewlectB A u B paBHbl cootBeTcTBeHHO 0,4 M 1 0,5 M. Bbluncinre CKOpOCTh peakljuu B HauaIbHbIN
MOMEHT U B MOMEHT, KOI/la KOHLIeHTpaLus BelecTBa A yMeHbIIMTCsA Ha 0,2 M.

3. Yepe3 10 muHyT nocse Havana peakiyuu 3 A + B o 2 C koHueHTpauuu BewjectB A, B u C
coctaBwii cootBerctBeHHo 0,3 M, 0,1 M u 0,04 M. Koncranta ckopocTu peakiyuu paBHa 0,5.
Bbluncnre CKOpOCTh peakliy B HauabHbIM MOMEHT U yepe3 10 MUHYT Moc/ie Hayasia peakLiv.

4. KoHCTaHTa CKOPOCTU peakLMM pas3/ioxKeHWs okcuza a3oTta (I) Ha a30T u Kuwiopog, paBHa 5 X
10 4 . VicxomHast KOHLeHTpalus okcuza asota (I) paBHa 4,0 M. BblunMc/ivTe HayalbHYIO CKOPOCTh
peaki[uu U ee CKOPOCTb, Korza pasnoxutcs 40% okcupa aszorta (I).

5. B romorenHoi cucreme A + 2 B « C paBHOBecHble KOHLleHTpaluu BelecTB A, B u C paBHbI
coorBerctBeHHo 0,05 M, 0,10 M u 0,20 M. BpluMc/iMTe KOHCTAaHTy DPaBHOBECHUS M HWCXOJHBbIE
KOHL|eHTpaLuu Beljects A u B.

6. KoHcraHTa paBHOBecusi IpyM CHHTe3e aMMMaka M3 asoTa U Bogopoza, pasHa O,1.
PaBHOBecHble KOHLIEHTpaLMd BOJOpPOJA M aMMMaka paBHbl coorBeTcTBeHHO 0,6 M u 0,2 M.
Bblurc/ivTe Haya/lbHYIO U paBHOBECHYIO KOHLIEHTPAL[MHX a30Ta.



7. Konuentparuu okcuzia cepsl (IV) u Kucioposia o peakiiy ObI/TM COOTBETCTBEHHO PaBHbI
0,03 M u 0,015 M. Ilpu paBHOBecuMu KOHIleHTpauusi okcuga cepbl (IV) crana paBHoit 0,01 M.
Bbluncinte paBHOBeCHbIe KOHL|EHTPALMM KUC/IOpOAa, okcuza cepbl (VI) U KOHCTaHTY paBHOBECHS:
SO2 +02 - SO3

8. PaBHOBecue mporecca pasyioxeHusi okcuzaa aszota (IV) Ha okcup asora (II) m kucnopon
YCTAaHOBUJ/IOCh TpPU KOHIeHTpauusx okcupaa asota (IV), okcupaa azora (II) u Kuc/iopoja, paBHBIX
coorBerctBeHHo 0,08 M, 0,02 M u 0,01 M. BbluMc/idTh KOHCTAHTY paBHOBeCHMS U Haya/lbHble
KOHLIeHTpaL[M1 UCXOJHBIX BellleCTB.

9. KoHcraHTa paBHOBecusi roMoreHHon cucremsl AB —~ A + B paBHa 0,06. PaBHOBecHas
KOHILIeHTpalus BeljectBa A paBHa 0,03 M. HaliTi HauanbHYHO KOHIleHTpaluio BelljectBa AB. Kakas
Jl0JIsI 3TOTO Bell[eCTBa Pa3/ioKWiacb K MOMEHTY YCTaHOBJIEHUS] PABHOBECHS?

10. PaBHOBecue B cucteMe A + B « 2 AB yCTaHOBW/IOCh MPY KOHLIEHTPALUSIX BellecTB A, B u
AB, paBHbix cootBercTBeHHO, 0,04 M, 0,02 M u 0,06 M. Bpruncimmre KOHCTaHTy paBHOBECUS] U
Hayva/ibHble KOHLIeHTPaL UCXO/HBIX BeleCTB.

11. B romorenHou cuctreme A + B o 2C paBHOBecHble KOHLeHTpaluu BelectB A, B u C
paBHbI cooTBeTcTBeHHO 0,12 M, 0,12 M wu 0,06 M. BelunciuTe KOHCTaHTY paBHOBECHSI M HadajlbHbIe
KOHL[eHTpaLuH BeljecTB A v B.

Tabnuiia 6 — PopmupyeMble KOMIeTeHIMM (MJIM UX YaCTH)

Koj 1 HauMeHOBaHve MHVKAaTOpa OrjeHOuHBbIE
Kop v HaumeHOBaHHe KOMITeTeHLIUU JIOCTHKEHUS] KOMIeTeHLIMH (4acTh Marepuasbl U
KOMIETEeHLUH) cpe/iCTBa
OIIK-1. CriocobeH peliaTb TUIIOBbIE
o ITpoBepka
3a/lauu TIpoecCOHaTbHON N-1omnk-1 Mcrionb3yet 0CHOBHbIE CONIEDOKAHIST
JlesiTeIbHOCTU Ha OCHOBe 3HaHWM 3aKOHbI eCTeCTBeHHOHAYYHbIX KOP'ZI[T poanoﬁ
OCHOBHBIX 3aKOHOB MaTeMaTHYeCKHX, JVCLIATIIVH 11 peLleHust 3 63%1 -
eCTeCTBeHHOHay4HbIX U CTaHJapTHBIX 3a/ay B P
WH/IBU/1yaJIbHOTO
o61ernpodeccoHATBHBIX JUCLATUIAH C | COOTBETCTBUHU C HalpaBJI€HHOCTHIO OMAILHETO
NpUMeHeHreM MH(OpMaLMOHHO- npoecCrOHaNIbHOM JleATelTbHOCTH A -
KOMMYHHUKAL[MOHHBIX TEXHOJIOTUN A

Tabnwuia 7 — Kputepuu orjeHKM KOHTPOJTBHOM pab0Thl M UHAWBU/YyaTbHOTO
JIOMaIIHero 3a/jaHust

[Tokazarenmu KonmuecTBo 6anioB
MWHUMAaJIbHOE MakcrmanbHOoe

CobmosieHue rpadyKa BbITOJTHEHMUS. 0 1
[1paBUILHOCTE OTBETOB Ha TeOpeTUuecKue 0
BOIPOCHL.
[IpaBU/IBHOCTB pellieHus 3a/au. 0 3
CobJttoieHue rpaBu ohoOpM/IeHUsT OTBeTa Ha 0 1
TeopeTUUeCKU BONpOC.
CobJttoieHue rpaBuI 0hOpMIeHUs pelieH st 1
3a/lauml.
Nroro: 0 10

Tabmuua 8 — Kputepun orjeHku c(hOPMHUPOBAHHOCTH KOMIIeTEHLIMMA T0 KOHTPOJBHBIM paboTam U
VH/IMBU/1Ya/IbHBIM [IOMAIIHAM 3a/]JaHusIM MozyJist 1.

Kopx v HauMeHoBaHue KpuTepuu olieHrBaHus cOPMUPOBAHHOCTH KOMIIeTeHL[UN
WHJUKaTopa (uacTy KOMITeTeHI[1H)
JOCTHKEHUST Ha 6a30BOM ypoBHe | Ha MOBBIIIIEHHOM YPOBHE




KOMIeTeHLUU (YacTu

COOTBETCTBYET OIl€HKe

COOTBETCTBYET OIl€HKe

COOTBETCTBYET OIl€HKe

KOMIIeTEHLIIH) «Y/I0BIETBOPUTE/IHHO» «XOpOIIIO» «OTJIMYHO»
50-64% ot 65-85% ot 86-100% ot
MAaKCMMaJIbHOTO ba/iia | MaKCMMasbHOro 6aiia | MakCMMasbHOro Gasiia
W-1ormk-1 CryzmeuT geMoHCTpupy- | CTyZeHT IoKa3biBaeT OTAMYHO B/IA/IEET TEO-
Vcnonb3yer €T Y/I0B/IeTBOPUTE/Ib- XOpolllee 3HaHUe Teope- | peTUUeCKUM MaTepua-
OCHOBHBIE 3aKOHBI | ypje 3yaHKa OCHOBHOIO | TMUECKOro Marepuana | jiom. IIoKaseIBaeT riy-
ec?ﬁiﬂi’;’;ﬁfﬁibm Marepuasna Moy 1. Mozyss 1. CiocobeH O0KOe 3HaHWe U TIOHU-
pemrenys Y CBOW/T OCHOBHOE CO- CaMOCTOSITEJILHO MaHKe OCHOBHBIX TIOHSI-

CTaHJAPTHBIX 3ajau
B COOTBETCTBUU C
HarpaB/IeHHOCTbIO
ripogeccoHa/IbHOM

JiesITeTIbHOCTU

Jiep>kKaHre CTeXroMeT-
pPUUECKUX 3aKOHOB
XUMUH, TEOPUU CTpOe-
HUS aTOMa, XUMUYEeCKOH
CBSI3U U CTPOEHUsI MoJie-
KyJ/I. 3HaeT OCHOBHbIE
TIOJIOXKEHUS] XUMHUYeC-
KOW TepMOJIMHAMUKHU 1
KUHeTHKU. Bocripouns-
BO/IUT HayuHbIe TEPMHU-
HbI U OCHOBHBIE TIOHSI-
THUSI TEOPHH, HO MeeT
npobesibl B yCBOEHUU
MaTepHasa, He
TIPEMNSATCTBYOIINEe
JanbHenIemMy
obyuenuto. Moxet aathb
VIOBJIETBOPUTE/TbHBIE
OTBEThI Ha BOTIPOCHI
KOHTPOJIbHOH paboThI,
PEIINTb CTaHJAPTHbBIE
3a/lauvl UHJUBU/TY-
aJIbHOTO JIOMAIlIHeTr o
3aJlaHus, HO ZieiaeT
HECKOJIbKO Herpyobix
OIMOOK.

JleniaTb BbIBOJIbI U
000011[eHNsT, HAXOJUTh
TIPUUKMHHO-CJIe/ICTBEH-
HbIe CBSI3U U TIPUBOJUTH
[l0Ka3aTe/bCTBa OCHOB-
HBIX T10JIO’KeHUH CTe-
XHUOMEeTPUU, aTOMHO-
MOJIEKY/ISIPHOM TeopUu
CTpOeHUs BellleCTBa,
XUMHUYeCKOW TepMO/Iu-
HaMUKU U KUHETUKU.
CBobopHo B/1ageeT
Hay4YHOU TePMHHOJIO-
rueld, 6e3 3aTpyAHeHUH
pelliaeT CTaHJAPTHEIE U
HECKOJTbKO YCJIOXKHEH-
Hble 3a7aui. OHaKo
JIOTTyCKaeT HeKOTOphIe
HeTOYHOCTHU TIPU UHTEP-
TIpeTaryy MoJTy4yeHHbIX
pe3y/bTaToB.

THI ¥ 3aKOHOB XHMMHH,
TeopeTUUeCKuX acriek-
TOB aTOMHO-MOJIEKY-
JISPHOTO CTPOEeHUSI
BeIlleCTBa, OCHOBHBIX
T0JIOKEHUM XUMHUec-
KO TepMOJAUHAMUKU U
KUHeTUKU. Jlerko ycra-
HaB/IMBaeT B3alMO-
CBSI3U MEXJY M3yuae-
MBIMU TIPUPOAHBIMU
TpoLieccamu U siBjie-
HUAMH, Oe3011100UHO
peliaeT CJI0>KHbIe
3agauu. IIposiBisier
TBOPYeCKUl TOAXO0M K
pellieHuIo TT0CTaB/IeH-
HBIX 3a7lau U KpeaTuB-
HOCTb MBIIILJIEHUS.

KonTponbHas paoora Ne 4. «O0mpe cBOMCTBA paCTBOPOB»

Mopaynsb 2. «PacTBOpbI», TeMa «O01Iue CBOMCTBa PacTBOPOB.
Pacyer KOHLleHTpaLy1 PaCTBOPEHHOI0 BelecTBa».

1. Uto Takoe pacTBop?
ByayT nu sIBASITBCS pacTBOpaMu C/ie[lytoIle CUCTeMbI (YKaKUTe PACTBOPUTEIb U
pacTBOPeHHOe BellleCTBO):

ouCmua1UpOBaHHAs 800a

B) peunas sooa
B) wmopckas 6oda

I') 6emoH

Memanauyeckuil cniae

E) caxapHblil cupon

XK) uati

3) 3musosblil cnupm.




2. UTto Takoe pacTBOpHUTe/IbL?

[TpuBenvTe MpYMephl U3BECTHBIX BaM PAaCTBOPUTE/IEH.

Kakoli pactBopuresib siBasieTCs yHUBepcaabHbIM? [Touemy?

3. [laiiTe onpe/esieHNs U IPHBeANTe NMPUMePbI XUJKHNX, TBePAbIX U

rasoBbIX PacTBOPOB.

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

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

4. Yrto Takoe HCTHHHBIE U KOJIJIOU/HBIe pacTBopbl? IIpuBeaure
NnpUMepBkl.

5. Kak oT/IMuuTh NCTHHHBIM PAacTBOP 0T Ko/IouAHOro? Uro Takoe

3¢ dexT TuHAAIA ¥ TOYeMy OH He HAO/TIOAAeTCS B MCTUHHBIX PacTBOpax?
Kakux pacTBopoB B nipupo/ie 00Jibliie — UICTUHHBIX WIN KOJIOUAHBIX?

6. Urto Takoe HaChIIeHHbIE, HEHACBILeHHbIE U NepechIleHHbIe

pacTBopsbI?

BBIBarOT /1M HeHaChIILeHHbIe PACTBOPbI KOHLIEHTPUPOBAHHBIMU?

BBIBatOT /T HaCkII[eHHbIE PACTBOPHI Pa30aB/ieHHBIMU?

Kak ripurotoBuTh 1 TP HACKILEHHOTO PacTBOPa XJI0pU/ja HaTpUs?

Kak nosmyuurts nepecsliieHHbINH pacTBOp?

7. UTo0 Takoe pacTBOPUMOCTb?

[IpuBesyiTe IpuMepsl BelljeCTB paCTBOPUMBIX, Ma/lOpaCTBOPUMBIX U

HepacTBOPUMBIX B BOJE.

8. O0BsCHUTE 3aBHCHMOCTH PACTBOPHUMOCTH OT MPUPOJABI PAaCTBOPEHHOI0

BelllecTBa U pacTBOPHUTeJIA.

9. O0BACHUTE 3aBHCHMOCTb PAaCTBOPHUMOCTH OT TeMIepaTyphl.

UTo Takoe TenyioTa pacTBOPeHus BellecTBa?

10. ITouemy pacTBOpeHHe CUUTALTCH (PU3UKO-XMMHUYECKHM IPOI[eCcCoM, a
PacTBOPHI 3aHUMAKT NMPOMEXYTOYHOEe M0/I0KeHNe MeXAy XUMUu4e-
CKUMH COeJMHeHUSIMHU M 00bIYHBIMH MeXaHHYeCKHUMH CMeCAMHU?

11. YTo Takoe npoLieHTHAsA KOHL|eHTPaLus pacTBopa?

CKOJIBKO rpaMMOB YUCTOI'0 X/I0pyja HaTpus cogepxurcs B 500 rpammax

5% - HOrO pacTBOpa?

12. Yto Takoe MO/IbHAsA A0Jis1 PaCTBOPEHHOr0 BelecTBa?

PactBop cogepxxut 1 Mmonb cony, 1 Mok caxapa u 8 Mmosnen Boabl. Uemy

paBHa MOJIbHas 0151 COMIN?

13. Yro Takoe Mo/IIipHasA KOHLeHTPaLusa pacTsopa?

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

14. Yto Takoe Mo/isi/IbHAsA KOHLIEHTPaLua pacTeopa?

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

15. Yro Takoe HOpMa/IbHasA KOHLleTpaLusa pacTsopa ?

a. B yaboparopuu crout emkocTh ¢ pactBopom NaOH.
Ha stuketke Hanucano: 1H NaOH. Cko/bKO rpaMMOB I'HZPOKCH/IA
Hatpus cogepxurcs 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 HoSOqs .
B kako# Kosbe HaxoguTCst 60/iee KOHLIEHTPUPOBAHHBIM PacTBOP?

16. Urto Takoe THTP pacTBopa? B Kakux caydasax 00bIYHO MPUMEHSIeTCS
Takas KOHL|eHTpauusa?

B 1 nutpe pactBopa cogepxxurcsi 1 rpamm xsiopuzia 6apusi. Uemy paBeH TUTpP pacTBopa?

17. Kak co0THOCATCHA TeMIepaTypbl KMIIeHHUs1 PaCTBOPOB U YHCTBIX



pacrBopuresnen? Ilouemy?
NmetoTcst 2% -Hbid U1 20% -HbIM pacTBOPHI XJ0pua HaTpus. Kakoit u3 Hux
OyzeT kureTb Tipu OoJiee BBICOKOM TemriepaType?
18. Kak cooTHOCATCA TeMIepaTypbl 3aMep3aHusl PAaCTBOPOB U YMCTBIX
pacrBopurenen? Ilouemy?
I'me mpuMeHsieTcs 3TO siB/IeHUE?
Kakoi u3 pactBopoB xiopuza HaTpus — 5% -Hbld U 50% -HbI —
Oyzet 3amep3ath TIpH O0Jiee HU3KOH TemriepaType?

KonTponbHasi padora Ne 5. «J/IeKTpOTUTHYECKAS AUCCOLHALIHS

Mopaynasb 2. «PacTBOpbI», TeMa «JJIeKTPO/IMTHYECKas JUCCOLMALIMSA.
BojopoaHbiii noka3aTenb Cpeibl pacTBOpa».

1) Pa3penuTe HUKeTiepeuKc/ieHHbIE Bell[eCTBa Ha 3JIEKTPOJIUTEI U He3JIeKTPOJIUTHI:
2UOpPOKCUO HamMpusl, COASIHAs1 KUCA0md, 3maHoa, a30mHdsi Kucaomd, Memuaoebiil
cnupm, x10pud Medu, ayemoH, cyAbgpam Kaausi, 6eH301, ayemuseH.

2) Uto Takoe 371eKTPOJIUTHYeCKast JUCCOLalys?

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

4) [laHbI cieayrole UOHBI: HAMpUsl, X10pd, MA2HUsl, Lio0a, Kanbyusi, dMMOHUS,
antoMuHusl, Cyabham-uoH, Humpam-uoH, ¢poccpam-uoH. Pa3fenvite ux Ha KaTUOHBI
Y aHUOHBI.

5) [aiiTe ornpefiesieHUst C/Ie[yIOLIUM TTOHSATHSIM:

Coabeamayusi

Cobeam

T'udpamayus
T'udpam

Cmenenb ouccoyuayuu

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

7) [nis ciepyroIux 37eKTPOTUTOB — ¢hocchama mazHus, Cynbgpuma Hampusi, YKCYCHOU
KUC/0Mbl U NepMAaH2aHama Kaausi — HaruiiuTe YpaBHeHUsI JUCCOLMalUH,

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

8) Uto Takoe npou3seedeHue pacmeopumocmu 31eKTpoanTa’?

9) PaccuuraiiTe pon3Be/ieHHs PACTBOPUMOCTH C/Ie[yOLUX 3/1eKTPOUTOB:
0,1M ¢poccpama kanvyus; 0,2M 6pomuda anromunusi; 0,3M cunukama Hampusi.

10) KakoBbl yc/10BusI BbillaJieHUs1 OCajika B pacTBope?

11) TIpu nobaBneHUM KaKUX CHJTBHBIX 37IEKTPOJIMTOB MOXKHO JJOOUTHCSI BHITIA/IeHUST
ocazika B pacTBope xsyiopuza cepebpa? Uem 310 00bsCHSIETCS?

12) Uro Takoe uoHHOe npou3gedeHue 800bl?

13) Urto Takoe 8000podHbIli NOKazamesb Cpe/ibl PaCTBOpPa U YeMy OH paBeH B KUCJIOH,
HEeUTPa/IbHOU U 111eJIOUHOU cpefiax?

14) PaccuuraiiTe BOJOPOAHbIN MOKa3aTe/lb CpeJibl pacTBOpPA [IJIsI:

e (0,1 M conaHolU Kucaombl;
e 0,05 M cepHoll Kuciombl;
e 0,01H eudpokcuda Hampus.

KonrposibHasa pa6ora Ne 6. «'maposu3 cosiei»

Mopayns 2. «PacTBopbI», Tema «['uposiu3 cosiei».



—

8.
9.

Urto Takoe ruzipo/iv3? KakoBbI ITOJI0KUTEbHBIE U OTPULiaTe/IbHbIe CTOPOHbI 3TOT0 SAB/I€HUS?
HanmimuTe ypaBHeHHe T'HpPOJM3a COMM, 00Opa30BaHHON craboi KHC/IOTOM W CUJIbHBIM
ocHoBaHueM. KakoBa OyzeT cpesia B OJTy4UeHHOM pacTBOpe?

Hamuimmre ypaBHeHHe THApPO/IM3a COJIM, 00pa30BaHHOM CHUIBHONW KHUCIOTOM W C/1aObIM
OCHOBaHVeM. YKaXuTe Cpefly pacTBopa.

Hamuimwmre ypaBHeHWe THAPOJH3a COMM, OOpa30BaHHOW caboii KHUC/IOTOH U C/labbiM
ocHoBaHWeM. KakoB xapakTep cpezbl pacTBopa?

Hamuimmre ypaBHeHWe TH/POJM3a COMM, 00pa30BaHHOM CHIBHOW KHUCIOTOM W CHUIBHBIM
ocHoBaHWeM. KakoBa cpesia pactBopa?

Hanummre xuMuueckue opmy/ibl HUKeNPUBEJEHHbBIX COJIeN U MOCTaBbTe 3HAK «+» HAIpPOTUB
KOKIOH M3 HUX B COOTBETCTBYHOIEH suelike TaOJMIIBI, eC/TM COJIb TIPOSIB/SET YKa3aHHbIe
CBOMCTBA.

Co/1b Xumuueckasi | nooeepaa- He nodeep- | 2uodpoau- 2udpou-
¢opmyna emcs 2aemcs 3yemcsi  no | 3yemcsi  no
2udpoausy 2uopoausy KamuoHy aHUOHY

Xnopug,
Mezu

Cynbgar
Oapust

docdar
Kasust

Hurtpat
JIUTUS

dTopup,
HaTpust

bpomup,
Keresa

Hanuimmre xuMuueckue (popmy/ibl HUKeTIPUBEIEHHBIX COJiell 1 MOCTaBbTe 3HAK «+» HAlpOTUB
KKIOW M3 HUX B COOTBETCTBYIOIEH siueiike TabOJIUIbI, €C/TU COJIb TIPOSIB/ISIET YKa3aHHbIE
CBOICTBA.

co/b Xumuueckas Helimpa/ibHas Kucnas  cpeda | weno4Has
dopmyna cpeda pacmeopa | pacmeopa cpeda pacmeopa

Cunukar
HaTpus

Cynbdar
Kenesa

Xnopug,
KaJIbLUsI

Hurpar meau

Cynbpur
KaJTust

Hamucatb ypaBHeHUsl CTyrieHYaToro ruJposiun3a cyibdarta »xesesa (I1I).
Hanucatb ypaBHeHHsl CTYTIeHYaTOr0 TU/IPOJM3a Cyab(hurTa Kaausl.

10. Yro Takoe cremneHs ruzipon3a? Kakue (akTopbl v KakuM 00pa3oM Ha Hee BIIUSIIOT?
11. B kakux ciyuasix ociabeHunio ruziponrsa OyeT crioco6CcTBOBaTh MOJKUC/IEHNe

pactBopa? OTBeT IMOsSICHUTE.

12. B kakux ciaydasx ociabyieHuro ruziponusa Oyaer crocobCcTBoOBaTh MOZIeTlauiBaHNe




pactBopa? OTBeT IOsSICHUTE.
UTo Takoe KOHCTaHTa ry/iposn3a? HanuiuvTe ee BbIpa)keHUe /151 MpoLiecca ruiposin3a

Tunosbie 3agaum s U/13 o Temam «O01Ias XxapaKTepruCTHKaA PacTBOPOB.
PacueT KOHI|eHTpPAaL¥4 PaCTBOPEHHOI0 BelleCTBa», «JJIEKTPO/IUTHUECKAs AUCCOIHALIHSL.
BojopoaHbiii noka3arenb CpeAbl pacTBopa», « I'ugpoimns coen».

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

2. BblunciiuTe 5KBHBa/IEHTHYIO KOHLIEHTPALIWIO U MOJISIPHYIO /10/T10 Cy/bdaTa antomunus B 20%
- HOM pacTBOpe MJI0THOCTBIO 1,226 r/mil.

3. OKBUBa/IeHTHasi KOHLIEHTpaLysl KapOoHaTa HaTpusi B pacTBope MoTHOCTRIO 1,040 paBHa 0,80
H. Borurcivre MacCcoByO ZI0TF0 U MOJISIDHYIO [I0JTF0 KapOoHaTa HaTpHs B pacTBOPe.

4. MonsipHast KOHLIeHTpaLusl TMAPOKCUA HaTpUs B pacTBope mioTHOCThIO 1,180 paBHa 4,85 M.
Bbrunc/mre MacCcoByro OO TUAPOKCH/A HATPUSL U MOJISJIBHOCTb PacTBOpa.

5. KakoBa Macca X/iopuzia KaJibIusi, HeoOxoauMasi A purotosiaenus 250 mn 2H pactBopa?
BoIuric/ivTe MOJISJIBHOCTE PaCTBOPA, €C/IM ero IIoTHOCTh 1,050 r/mit.

6. KakoBa Macca kapboHaTa HaTpusi, Heobxoaumasi ajs mpurotoBiaenuss 200 mn 0,7 M
pacTBopa? BerurcivTe MOJIIPHYIO [J0JIF0 COIM B TOM pacTBOpe, eC/v ero oTHOCTh 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 i1 0,2 H pactBopa. Berumcivute MOJISJIBHOCTh UCXOIHOTO pacTBOpa.

8. Ckosnbko M 6,35 H pactBopa cynbdara aMMoHus (TJIOTHOCTH pactBopa 1,200 r/mit) HY>KHO
B3ATh myis mipurotoBieHuss 200 mn 10% -ro pactBopa maoTHOCTBO 1,057 r1/Ma? Beruuciaute
5KBUBA/IEHTHYIO KOHLIEHTPALIMI0 KOHEUHOT'0 pacTBopa.

9. BelunciuTe MOJIIPHYIO KOHLIEHTPALMK0 M MOJISIDHYIO O/ HUTpaTa Kamus B 20% - HOM
pacTBope II0THOCThIO 1,056 r/mi.

10. Kakoii 06vemM Bojabl HykHO no6aButh K 300 mMn 2,8 H pacTtBopa cepHOW KHC/IOTHI
ioTHOCTEIO 1,085 r/mn g nonydyeHusi 9% -ro pactBopa? Belunc/ivTe MOJISVIBHOCTE MCXOZHOTO
pacTBopa.

11. Belurc/iMTe 5KBMBa/JIEeHTHYHO0 KOHL[EHTPALIMI0 U MacCOBYIO JIOJIF0 HATpara maruus B 16% -
HOM pacTBOpe IVIOTHOCThIO 1,127 r/mit.

Tabsuija 9 — dopMupyembie KOMIeTeHIIUN (M/TH UX YaCTH)

Kopg v HanMeHOBaHWe UHAWKATOPa OneHOYHBIE
Kop v HauMeHOBaHVe KOMITeTeHLIMU JIOCTH>KeHUs1 KOMITeTeHLIUU (4acTu Marepuasbl U
KOMIIETEeHI1H) Cpe/iCTBa
OIIK-1. CriocobeH peliaTh TUIIOBbIE
N [IpoBepka
3ajauu rpodeccroHanbHOM N-1omnk-1 Mcrionb3yet 0CHOBHbIE -
JlesiTeJTbHOCTH Ha OCHOBe 3HaHWM 3aKOHBI €CTeCTBEHHOHAYYHbIX KO§T poanoﬁ
OCHOBHBIX 3aKOHOB MaTeMaTHUYeCKHX, JUCLUATIIMH /11 pelleHust a 6£T1>1 i
eCTeCTBEHHOHAYYHbIX U CTaHJapTHBIX 3a/lau B P
WH/UBH/YaJIbHOT O
o6mienpodeccuoOHATBHBIX JUCLIMTUIMH C | COOTBETCTBUU C HalpaBI€HHOCTHIO OMAILIHEr0
ripuMeHeHreM MH(OPMaLMOHHO- rpodeccroHabHON [leATe/TbHOCTH A N
KOMMYHHUKAI[MOHHBIX TeXHOJIOTUI A

Tabmuua 10 — Kputepuu oLjeHKH KOHTPOJIbHOM PaboThI ¥ UHUBUAYa/TbHOTO
JIOMaIlIHero 3aflaHust

IlokazaTenu KosmuectBo Oa/uioB
MUHHMAaIbHOE MaxkcumanbHOoe

Cobutto/ieHue rpadrKa BBIMTOTHEHMYSI. 0 1




HpaBI/IJ'IBHOCTB OTBETOB Hd TeOpeThuueCKHe

0 4
BOIPOCHI.
[TpaBUIBLHOCTH peleHrs 3ajau. 0 3
CobmoieHue ripaBu/T 0opMIIEHUS OTBETa Ha 0 1
TeopeTUYeCKUi BOTPOC.
CobmroieHue 1paBu/1 0(OPMIIEHUS PeIleHUsT 0 1
3a/jaui.
Wroro: 0 10

Tabmuia 11 — Kpurepun orjeHKHM C(OPMHUPOBAHHOCTH KOMIIETEHLIMH TI0 KOHTPOJIBHBIM paboTam |
VIHJMBU/IYa/IbHBIM JOMAILHUM 3a/JaHUsIM MOAYJIA 2.

Kop v HauMeHOBaHMe

(4acTy KOMIIETEeHLMM)

KpuTepuu olieHrBaHus c)OPMHUPOBAHHOCTH KOMITeTEHL[UN

HH/UKATOpa Ha 6a30BOM ypOBHE Ha TOBBIIIIEHHOM YPOBHE
JOCTH)KEHUST COOTBETCTBYET OL[€HKE | COOTBETCTBYET OL[eHKE | COOTBETCTBYET OL[eHKe
KOMITETEHIIUH (4aCTH | «y/IOBIE€TBOPUTEILHO» «XOpOILIO» «OTJIHYHO»
KOMIIeTeHL1M) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMa/lIbHOro 0aiia | MakCHMa/JbHOro 0aiia | MakKCHMalbHOro Oajuia
N-1omnk-1 CrygeHT gqeMOHCTPUPY- | CTyZeHT MoKa3biBaeT OT/IUYHO B/IAfIeeT Teo-
Vcnone3yer eT Y[ OB/IETBOPUTE/Ib- XOpolllee 3HaHWe Teope- | peTUUeCKUM MaTepua-
OCHOBHBIE 3aKOHBL | yypje 3syagys OCHOBHOIO | TMUECKOro MaTepuana | oM. [lokasblBaer riy-
ec?ﬁiﬂ;‘ﬁj&fﬁiﬁx Marepuana MOIyJs 2. mozays 2. CriocobeH OOKoe 3HaHHe U [TOHH-
pemeHys Y CBOWMT OCHOBHOE CO- CaMOCTOSITE/TEHO MaHHe OCHOBHBIX

Jiep)KaHue TeOpuU pacT-

CTaHAAPTHBIX 3a7lay
BOPOB, 3HAET CITOCOOBI

B COOTBETCTBHMU C

HarpaB/IeHHOCTbIO BbIDa’KEHUA KOHLIEHT-
ripodecCMOHa/IbHOM | paLiii paCTBOPEHHOT 0
AesATe/IbHOCTH BelleCcTBa, yMeeT IIpU-

MEHSITb Ha MPaKTHKe
TI0JIOXKEHUsI TeOpyun
371eKTPOTUTAYECKOUN
JIMCCOLIMALIMK, HO MeeT
npo0enbl B YCBOEHUH
MaTepHaJia, He TpersT-
CTBYIOLL[ME [a/IbHEeU-
1memMy o0yJeHHro.
Bocnpoussogur
Hay4Hble TEPMUHBI U
3HaeT pacueTHbIe
dbopmynbl. MoxeT AaTh
yJIOBJIETBOPUTETbHbIE
OTBEThI Ha BOTIPOCHI
KOHTPOJIbHOM paboThl,
PEeIlNTb CTaHAPTHBIE
3a/lauv UHUBU/yasTb-
HOT'O ZIOMAIITHEeTo
3aJlaHusl, HO JlesiaeT
HECKOJIbKO HeTrpyObIX
OIIMOO0K.

JlesiaTh BbIBOZbI U
000011[eHNsT, HAXOUTh
TPUYUHHO-CJIe[ICTBEH-
Hble CBSI3U U PUBOJIUTH
Jl0Ka3arebCTBa OCHOB-
HBIX [10JIO’KEHUW Teo-
pUM pacTBOPOB, 3/1€K-
TPOIMTUYECKOU [IUC-
COLMAL[MKU U TUJIPOJIK3a
coneir. CBOOOTHO
BJIaZleeT HayuYHOU
TePMHHOJIOTHEH, Oe3
3aTpyHeHUU periaeT
CTaHJAapTHbIE U
HEeCKOJIbKO YC/IO>KHEH-
Hble 3a7aui. OHAKO
JIOTTyCKaeT HEKOTOpble
HEeTOYHOCTH TPU UHTEP-
TpeTaLyy MoJTyueHHbIX
pe3yJIbTaToB.

T10JIOKEHUH Teopuu
pPacTBOPOB, CIIOCOOeH
CaMOCTOSITEJIbHO
MPUMEHUTD Ha
MpaKTHKe pa3/InyHble
acreKThbl TEOpUU
371eKTPOJIUTUUYECKOMN
JIMccouMalyy u
TU/IpOJIv3a COoJIel.
Jlerko ycraHaBiuBaeT
B3aUMOCBS3U MEXIY
r3y4yaeMbIMU
TIPUPOJHBIMU
TNpoLieccamMu U siBiie-
HUAMH, 6e301100YHOo
pellaeT C/I0KHbIe
3azauu. [Ipossnser
TBOPUYECKWH MOJXO0[ K
pellieHuIO0 N0CTaB/eH-
HBIX 3a/la4 U KpeaTuB-
HOCTb MBbIIILJIEHUS.

KourposbHasa pa6ora Ne 7. «CBoMCTBA MeTa/UI0B. JJIEKTPOAHbIE MOTEeHIUATBI»




Moaynb 3. «OCHOBBI 3IeKTPOXUMHUN», TeMa « XUMHUUYeCKHe UCTOUHUKH

o

12.

TeKTPUYECKOH IHEPTHH».

Kakux 37emMeHTOB B TIpHUpoze Oosblile — MeTasyIoB UM HeMeTas/uioB? (Omeem
apeymeHmupylime).

Kakwue cBolicTBa OT/IMUarOT MeTalibl OT HeMeTaaioB? MOXXHO /I TIPOBECTH Pe3KyH0 TPaHULLY
MeXXZly MeTa/ulaM{ U HeMeTa/lllaMU?

[IpuBefyiTe IpUMepPbl XUMUYECKUX 3/IeMEHTOB, TIPOSBIISIOLIMX KaK MeTa/l/Inyeckye, Tak U
HeMeTa/l/InYeCKUe CBOMCTBA.

Kaccuduipyiite cieayroiye MeTaslibl — Jcene30, Aumutl, Hamputl, Ko6a/abm, Meob,
30/10mo, 80/1b(hpam — 110 TeXHUUECKUM TPU3HAKaM, TJIOTHOCTH, TBEPZAOCTH U TeMIiepaType
T/1aB/IeHUSI.

UTo Takoe JBOMHOM 3/IEKTPUUECKUN C/I0M M KaK OH BO3HUKAeT?

[1Ba MeTasia — YuHK U MeOb — OTyILleHbI B paCTBOPbI CBOMX cosieid. OnMILKTe NpOoLecchl Npy
3TOM IpoTeKarolre. B uem pasnuuue?

UTo Takoe 371eKTPO/IHbIM MOTeHLMa/l MeTa/ia? MOXXKHO JIM ero HerocpeiCTBeHHO U3MePUTh?
Uto Takoe CTaHAAPTHBIM 3/IEKTPOJHBIN MTOTeHMaA? [1/1g uero oH Hy>KeH?

W3 uero coCTOUT BO/IOPOJHBIM /IEKTPOJ?

Kak u3mepuTh cTaHAapTHBIN 3/1IeKTPOHBIN ITOTEHLIMA/ JKe/Ie3HOr0 3/1eKTpoza?

B zBa cocyga ¢ romybsiM pacTBOPOM MeAHOTO Kyropoca IMOMeCTH/IN: B TIePBbIM — LIUHKOBYIO
MJIaCTUHKY, a BO BTOPOM — cepeOpsiHylo. B KakoM cocyze IjBeT pacTBOpa IOCTENeHHO
nipornaget? [Touemy? Hanuiivte ypaBHeHUsI peakLvu.

YBennuuTcsi, yMEHbILUTCS WKW OCTaHeTCsl 0e3 M3MeHeHMsl Macca LIMHKOBOM TJIaCTUHKU TPU
B3auMojielicTBUM ee C pactBopamu: a) CuSOs , 6) MgSOs4 , B) Pb(NO3).? TIlouemy?
Hanuimmre ypaBHeHUs peakLvil.

KonTtposibHass pa6ora Ne8. «XuMHUecKHe HCTOUHHKHU YIEKTPUUYECKOH HEPrUm»

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

1.

w

3/IeKTPUYECKOH SHEePrum».

Uro Takoe XMMHYeCKHe WCTOYHUMKU TokKa? KakoBbl UX MperMyllecTBa repej ApPYruMu
HMCTOYHUKAMU 3/IeKTPUUECKOMN IHEpruu?
[HatiTe onpesienneHus C/eAyOLMM THIaM ralbBaHUUECKUX 3/1eMEHTOB:
e [lepsuuHble 2anb8aHUUECKUe 3/1eMeHMbl
BmopuuHble 2anbeaHuveckue 31eMeHmbl
JKuokocmHble 31emeHmbl
Cyxue s1emeHmbl
Xumuueckue 2anb8aHUUecKUe 3/1emMeHmbl
KoHyeHmpayuoHHble 31emeHmbl
Peookco-yenu
AKKyMynsamopbl
e TonaugHble 31eMeHMbl
Kakuie 13 nmepeunc/ieHHBIX 37IEMEHTOB SIBJISIFOTCS HarboJiee MepCrieKTHBHBIMU U TToueMy ?
CocTaBbTe CxeMbl JBYX rabBaHAUUECKUX 3JIeMEHTOB, B O/IHOM M3 KOTODPbIX HUKe/b SIBJISIeTCS
KaTofioM, a B JPYrOM — aHOJOM. HamuiuuTe ypaBHEHWsI 3/IeKTPOJHBIX TIPOL[eCCOB,
MPOTEKAIoIUX B 3TUX 3/ieMeHTax.



10.

11.

12.

13.

14.

15.

CocraBbTe (XeMy KOHL[EHTPAaLMOHHOIO TaJbBaHUYECKOro0 3JjieMeHTa C  MeJHbIMHU
3J1eKTPOJaMH. Hamuinte ypaBHeHWs] TIpPOLIeCCOB, TpPOTEKAaloIIMX TIpU ero paboTe.
Berurcmvre 3/JC. Kak onpezgenuts KaTo ¥ aHOZ, B KOHLEHTPALIMOHHOM 3JjiIeMeHTe ?
CocraBbTe CXeMy, HalMILIWTe YPaBHEHHUs 3JIEKTPOAHBIX MpoLeccoB U Beluucaute I/C
ralbBaHUUeCKOTO 3/IeMeHTa, COCTOSIIEro W3 CepeOpsHBIX 3/71eKTPOZOB, OMYILEHHBIX,
cooTBeTCTBeHHO, B 0,01H u 1H pacTBOpBI HUTpaTa cepebpa.
CocraBbTe CXeMy, HalMILWTe YpaBHEHUs 3JIGKTPOAHBIX IpoLeccoB U Beluucaute I/ C
rajibBaHAYeCKOr0 3JIeMeHTa, COCTOSIIIIero0 U3 CBUHLIOBOM U MarHWeBOU IJIaCTHH, OMYIEeHHbIX,
cootBeTcTBeHHO, B 0,1M u 0,01M pactBopbl cBoux cojeil. Kakumu criocobamyd MO>KHO
yBenunth J/C sToro snemenra B 20 pas ?
JKene3Hast u cepeOpsiHasi TIACTHUHBI COeAMHEHbI BHEIITHUM TTPOBOJHUKOM U OMYyIleHbl B 1M
pacTBOp CepHOM KUCIOTBl.  CocCTaBbTe CXeMy [JaHHOIO Tra/JbBaHUUECKOTO 3JIeMEeHTa,
HaruIImMTe TPOLIeCChl, MPOTeKarol1e Ha 3/1eKTpojax, Berunucaure /1C.
CocTaBbTe cxeMy KaJIMUI-MeJHOTO rajlbBaHMUECKOI0 37IeMeHTa C KOHL|eHTpaLell pacCTBOpPOB
snekTpoauToB paBHOW 0,1 mosb/n.  Paccuumrante 3/JC. Kak usmenurcas 3AC paHHOrO
371eMeHTa, eC/Iu:
KOHL[eHTPALMIO JIeKTPOJIUTA Y aHoza yBeauuuTb B 10 pas3, a y Karoja ymMeHbLIWTh B 10
pas?
KOHL[eHTPAaLUIO 3JIeKTPOJIUTA Y aHoAa yMeHbLIUTh B 10 pa3, a y KaroZa yBesuuTh B 10
pas?
KOHIIeHTPALMK 000WX /IeKTPOIUTOB YBeIMUUTh B 10 pas?
CocTaBbTe CXeMbl aTFOMHUHHH-XPOMOBOr'O, MarHUh-KOOAIbTOBOTO, JUTUM-CePeOpPSIHOrO H
KeJie30-[IMHKOBOTO T'aJlbBaHUUECKUX 37eMeHTOB. Kakoil M3 3THUX 371eMeHTOB OyzeT AaBaTh
Haubosbinyro 3/IC 1pu yc/I0BUM PaBeHCTBA KOHL[EHTPALUA BCeX 3/IeKTPOIUTOB ?
Kakue xumuueckue mnpoLieccbl TPOTEKAKOT Ha 3JeKTpPoJax Tpu 3apsifke W paspsjke
KUCJIOTHOTO CBUHLIOBOT'O aKKyMyJiATOpa ?
Kakue xumuueckue IpoLjeccel IPOTEKar0T Ha 3JIeKTPOAax Ipy 3apsiike U paspsifike »keje30-
HHUKeJIeBOro akKyMyssitopa ?
CpaBHHUTe TI0 [JOCTOMHCTBAM M HeAOCTaTKaM KHUC/JIOTHble U IL[e/I0UYHble aKKyMYJSITODbI.
KakoBbl 06/1acTH X TIPUMEHEHUsT ?
Hanuvimvre ypaBHeHUs! MpOLIECCOB, TPOTEKAIOIUX TMpPHU paboTe BOJOPOAHO-KUCIOPOJHOTO
TOTMJIMBHOTO ~ 3J/IEMEHTa. B uyem nmpeumyllecTBa TOIUIMBHBIX 3/IEMEHTOB Mepef,
aKKyMyJ/siTOpamu ?
MOXXHO /M TOCTaBUTh SKOJIOTMUECKM UWCTbIM BOJOPOJHBIM TOIUIMBHBIA 3JIEMEHT Ha
Ha3eMHbIM TPAHCIIOPT BMECTO CBUHI[OBOTO AaKKyMYJIsiTOpa W pelUTbh TakuMm o6pa3om
npobJsiemMy 3arpsisHeHHst aTMOC(hepHOT0 Bo3ayxa ?

KonTtposibHas pa6ora Ne9. «D/1eKTpo/in3»

Mopynb 3. «OCHOBBI 3/IEKTPOXUMHHU», TeMa «JJIEKTPOJIU3».

N

Nouhkw

KakuM yueHbIM OBIJIO OTKPBITO SIBJIEHUE 3/IEKTPOJIM3a U BbIBEIEHbI OCHOBHbBIE
3aKOHOMEPHOCTH MPOTEKaHUS 37IeKTPOIUTHYECKUX MTPOLIeCCOB?

[HaiiTe onpeiesieHus Cie[yIOIIUM TTOHSITUSIM: 3JIEKTPOJIN3, 3/IeKTPOJIN3 Ha aKTUBHBIX
3/1eKTPO/lax, 3/1eKTPOIU3 Ha MHEPTHBIX 3/1eKTPO/iax, 3/1eKTPOU3ep, raJibBaHUUeCKasl BaHHa.
Kak 3apspkeHsbI 5/1eKTpo/ibl (KaToZ, U aHO/1) B 3/1IeKTpo/i3epe?

[Touemy B ralbBaHUUECKOM 37IeMeHTe 3/IeKTPO/ibl 3aps’KeHbl MHaUe?

Ha KakoM 3/1eKTpo/ie u/ieT TIpoL[eCcC BOCCTaHOB/IeHHS], @ Ha KAKOM — TIPOLIeCC OKUCIeHUs?
KakoB MexaHM3M NpOTeKaHusl 3/1eKTPOJIMTUYECKOro TIpoLecca?

KakoBbl mipeumyIIiecTBa 3/eKTpoJiv3a nepeji 00bIYHON OKUC/TUTEThHO-BOCCTAHO-
BUTEJIbHOM peakiyei?



8. Cdopmynupyiite ciefytoliye omnpefiesieHus, 0MOJTHUB UX pacueTHbIMU (hOpMyJiaMHy Tam,
rzie 3T0 HeoOXOoAUMO:
e [lepBblii 3aKOH 3/IEKTPOJIN3a;
e OJeKTPOXUMHUECKUW SKBUBAJIEHT BellleCTBa;
e BTopoi1 3aKOH 3/1eKTPO/IN3a;
e [locrosinHas @apages.
9. Kakue MeTas/ibl Hefb3s OJMYyUYUTh 3/IEKTPOJIM30M PaCTBOPOB UX COJIeM
(MO>KHO BBIZIEJIUTH TOJIBKO U3 PAaCIlyIaBOB)?
10. B kakoe ycioBre He06X0[uMO COOJIFOaTh TIPU TTPOBE/IEHUH /IEKTPOTUTUUECKOTO
Trporiecca Ha aKTUBHBIX 3/IeKTpojax?
11. [Inst KakuXx Lie/ield UCIoIb3yeTCsl 3/IeKTPO/IM3 Ha aKTUBHBIX 3/7IeKTPO/jax?
12. Kakuve MaTtepuasibl IPUMEHSIOTCS [/11 U3TOTOBJIEHUS] UHEPTHBIX 371eKTPOZ0B?
13. B KaKux 0Tpac/isxX MPOMBILUIEHHOCTH ITPUMEHSIeTCS 3/1eKTPOJIN3?
14. Hanuivrte ypaBHeHUs 371€KTPOJIM3a PaCTBOPOB C/IeAYIOIIUX COJIen:
Humpama yuuka;
Bpomuda medu;
Cynbcgpama dxcenesa (11);
docgama kanusi;
dmopuda aumusi.
15. Perure 3azaum:
A) Tlpu snekTposiv3e pacTBOpa XJI0pUa MeId Ha aHOJie Bblennaoch 560 mi rasa (H.y.).
HanucaTh ypaBHeHMe MpoLiecca 3/1eKTpo/Ir3a U HaWTH MacCy MeJiv, BbIZle/IUBLIENCS
Ha Kato/e.
b) Beruriciuth Maccy cepebpa, BbII/MBIIEr0CsS Ha KaToze TIPYU NMPOMYCKaHUK TOKA CHIIOH
6A uepe3 pacTBOp HUTpaTa cepebpa B TeueHue 30 MUHYT.

B) Ckosibko BpeMeHM 1TOTpebyeTcst /i71sl TIOJIHOTO Pa3/Io’KeHUsl 2 MoJiel BO/[bl TOKOM
cuoi 2 A?

I') TIpu snekTpoM3e BOJAHOTO pacTBOpPa Co/ 3HaueHue pH B mpuaneKTpogHOM
MIPOCTPaHCTBEe BO3POC/I0. PacTBOp KakoM COMU MOABEPrcs 3/1eKTPOIU3Y:
a) xaopuda medu; 6) xnopuda Kaausi; 8) HUmpama meou ?
HarmmcaTte ypaBHeHUS 3/1eKTPOJIMTUUECKHX TTPOLIeCCOB?

Tunosle 3apauu A V1/13 o remam:
«OKHC/IUTe/IbHO-BOCCTAaHOBHUTE/IbHbIE MPOLIeCChI»,
«XHMHUeCKHe HCTOUHHUKH 3/1eKTPUYeCKOH SHePrun»,
«IJJIeKTpo/iu3», «Koppo3usi MeTa/yioB».

CocTaBbTe ypaBHEHWE OKMC/IUTeTbHO-BOCCTAHOBUTE/NLHON peaklyy, WAYIIeH 1o ciieyrolen
cxeMe. PaccraBbTe KO3(GULIMEHTHI B ypPaBHEHUHU peakLuu.

Ona KakJoW peakIMd yKa)KUTe, KaKoe BeIeCTBO SBSETCS OKWCIUTeNeM, Kakoe —
BOCCTaHOBUTeJIEM; KaKOe BellleCTBO OKUCJISeTCs, KaKoe - BOCCTaHABJ/IMBAETCS.

1.KMnOg4+ H3PO3+ H>SO4 —» MnSO4+ H3PO4+ KoSO4 + HoO

2.NapSO3 + KMnO4 + H)O —» NaxSO4 + MnO», + KOH

3.KBr + KBrO3 + HoSOs — Br + KoSO4 + H2O

4. KMnO4+ NaxSO3z + KOH - KoMnQOg + NaxSO4 + H,O

5. AsHz + HNOs — H3AsO4 + NO; + HO

6. Cd + KMnOg4 + H2SO4 — CdSO4+ MnSO4 + KSO4 + HO

7.Cr03 + KC10s3 + KOH - KyCrO4 + KC1 + H,O

8. MnSOq + PbO; + HNO3; - HMnOg4 + Pb(NO3)2 + PbSO4 + HO



9. FeSO4 + KoCrO7 + HaSO4 — Fex(SO4)3 + Cra(SO4)3 + KoSO4 + H20
10. KoCrO7 + H3PO3 + HoSOs — Cro(SO4)3 + H3PO4 + KoSO4 + H2O
11. H3AsOs + KMnOs + H>SO4 —» H3AsO4 + MnSOs + KoSO4 + HO

[ns cnefyromux 3afjlaHUi COCTaBbTe CXeMYy, HalMILKMTe YPaBHEHUsI 37IeKTPOJHbBIX TPOLIeCCOB

u Bbiuncute D/IC rajibBaHUUECKOTO 3/IeMeHTa, COCTOSIIEro M3 IByX MeTa/l/ioB, onylleHHbIX B 0,1 M
pPacTBOP HUTPATOB 3TUX METaJIJIOB, €C/TU MeTaslibl:

12. Cepebpo u Mefp.

13. Meap 1 MarHuid.

14. Xpom u Me[ib.

15. Hukenb v LJUHK.

16. Cepebpo 1 Xpom.

17. MarHui u xene30.

18. OnoBo u cepebpo.

19. CBuHell 1 KOOAJIBT.

20. OnoBO U LIMHK.

21. )Kee30 1 HUKeIb.

22. Cepebpo u 0710BO.

Tabnuia 12 — dopmupyemble KOMITETeHLUH (M UX YacCTH)

Kop v HanMeHOBaHWe UHAWKATOPa O1jeHOYHbIE
Kog 1 HaMeHOBaHMe KOMITeTEeHI[UU JIOCTKEHUS] KOMIIeTeHLIMH (4acTh MaTepHrabl U
KOMIIETEeHI1H) Cpe/iCTBa
OIIK-1. Crioco6eH peliath TUIIOBbIE
. IIpoBepka
3a/1auM rpodeccroHabHOM N O-1onk-1 icnosib3yeT OCHOBHBIE COLEDKALIS
JlesiTe/IbHOCTU Ha OCHOBe 3HaHWH 3aKOHBI eCTeCTBEHHOHAYUHbIX KO}'?T ponLHoﬁ
OCHOBHBIX 3aKOHOB MaTeMaTUUeCKHUX, JVCLIUTUIAH [J1sl pellieHust a6(§)TbI -
eCTeCTBeHHOHAyUHbIX U CTaHJapPTHBIX 3a/jay B P
WHUBUYaTbHOTO
ob1ienpodeccoHaMbHBIX JUCLUTUIMH C | COOTBETCTBUM C HAlPaB/IEHHOCTHIO OMALLIHELo
ripuMeHeHreM HH(GOPMaLMOHHO- rpoecCrOHaNbHOM [leATeTbHOCTH A Sa/laHs
KOMMYHMKAI[MOHHBIX TeXHOJIOT UM A

Tabnuia 13 — KpuTtepuu oLjeHKM KOHTPOJIbHOM pab0oThl M MHAWBU/YaTbHOTO
JIOMallIHero 3aJaHust

[Tokazarenu KonmuectBo 6annos
MHUHHUMaJIbHOE MakcumanbHoe

CobJttoieHre rpadrKa BLIMOTHEHMYS. 0 1
[IpaBUILHOCTE OTBETOB HAa TeOpPeTUYeCKue 0 4
BOIIPOCHI.
[IpaBUIBHOCTB pellieHud 3a/au. 0 3
CobmrosieHue ripaBus 0hopMIIEHHS OTBETa Ha 0 1
TeOpeTUYeCKUr BONpoC.
CobmroieHue rpaBusT 0(hOPMIIEHUS PeIlIeHUsT 1
3a/1a4M.
Nroro: 0 10

Tabmua 14 — Kputepun oijeHKH C(HOPMHPOBAHHOCTH KOMIIETEHLMM 10 KOHTPOJBHBIM paboTam u
VH/IMBU/1Ya/IbHBIM [IOMAIIHAM 3a/|JaHusIM MoyJ/st 1.

Kopx v HauMeHoBaHue KpuTepuu olieHrBaHus chOPMHUPOBAHHOCTH KOMITeTEHL[UN
WHJUKaTopa (uacTy KOMITeTeHI[1H)
JOCTHKEHUST Ha 6a30BOM ypoBHe | Ha MOBBIIIIEHHOM YPOBHE




KOMIeTeHLUU (YacTu

COOTBETCTBYET OIl€HKe

COOTBETCTBYET OIl€HKe

COOTBETCTBYET OIl€HKe

KOMIIeTEHLIIH) «Y/I0BIETBOPUTE/IHHO» «XOpOIIIO» «OTJIMYHO»
50-64% ot 65-85% ot 86-100% ot
MAaKCMMaJIbHOTO ba/ila | MakCMMasIbHOro 6aiia | MakKCHMMaJabHOrO Oania
W-1ormk-1 CryzmeuT geMoHCTpupy- | CTyZeHT IoKa3biBaeT OTAMYHO B/IafIEeT TEO-
Vcnonb3yer €T Y/I0B/IeTBOPUTE/Ib- XOpolllee 3HaHUe Teope- | peTUUeCKUM MaTepua-
OCHOBHBIE 3aKOHBI | ypje 3yaHKsa OCHOBHOIO | TMUECKOro Marepuana | jiom. IIoKaskIBaeT riy-
ec?ﬁiﬂi’;’;ﬁfﬁibm Marepuasa MOAY/A 3. Mozysst 3. CriocobeH O0KOe 3HaHWe U TIOHU-
pemrenys Y CBOW/T OCHOBHOE CO- CaMOCTOSITEJILHO MaHKe OCHOBHBIX TIOHSI-

CTaHJAPTHBIX 3ajau
B COOTBETCTBUU C
HarpaB/IeHHOCTbIO
ripogeccoHa/IbHOM

JiesITeTIbHOCTU

Jiep)kaHue TeopeTrye-
CKHX OCHOB 3/IeKTPO-
XVMUU. 3HaeT OCHOB-
Hble BU/IbI XUMHUYECKUX
HCTOYHUKOB 3JIeKTPU-
YeCcKOl 3Hepruu u
MeXaHU3MbI TTPOTe-
KaoIIMX B HUX TpoLiec-
COB. 3HaeT CYIIIHOCTb
3/1eKTPOJIMTUYECKUX
peaKIuii U UX MpaKTHU-
yecKoe rpuMeHeHHe.
[ToHMMaeT TIPUUKHEI
KOPPO3HOHHBIX
SIBJIeHUM U 3HaeT
OCHOBHbBIe CITOCOOBI
3al[UThl OT KOPPO3UH.
VimeeT npoberibl B
3HaHUSX, He TIPerisT-
CTBYIOLLME [a/IbHEeU-
1ieMy obyueHHto.
Bocnipoussoaut
HayuyHble TEDMUHbBI U
OCHOBHbIe TTOHSITUSI
Teopud. MoXeT JaThb
VZI0B/IETBOPUTE/IbHBIE
OTBeThbI Ha BOMPOCHI
KOHTPOJIbHOM paboThI,
peLLUTh CTaHJapTHbIe
3a/lauul UHUBUAY-
asbHOTO ZIOMAIIHero
3aJlaHusl, HO JlesiaeT
HECKOJIbKO HeTrpyObIX
OIITHOOK.

JleJ1aTh BBIBO/IBI U
000011[eHNsT, HAXOJUTh
MTPUUMHHO-C/Ie/ICTBEH-
HbIe CBSI3U U TIPUBOJUTD
[l0Ka3aTe/bCTBa OCHOB-
HBIX TTOJIO’KeHUN
3/IEKTPOXHUMHUH.
CBobopHo B1ajeeT
Hay4yHOU TePMHHOJIO-
rueld, 6e3 3aTpyAHeHUH
pellilaeT CTaHJapTHBIE U
HECKOJTbKO YCJIOXKHEH-
Hble 3a7aui. OHaKo
JIOTTyCKaeT HeKOTOphIe
HETOYHOCTHU TIPYU UHTEP-
TIpeTariy MoJTy4yeHHbIX
pe3yJbTaToB.

TUU U 3aKOHOB 3J/1eK-
TPOXHWMUH, TeopeThuec-
KHMX aCreKTOB raabBa-
HUKH, 3JIeKTPO/IU3a U
KOpPPO3UU MeTaJlJIOB.
Jlerko ycraHaB/iviBaeT
B3aUMOCBS3U MEXIY
H3y4yaeMbIMU TIPUPOJ-
HBIMU U [TPOMBIILJIEH-
HBIMU TIpOLIeCCaMH,
6e30uMbOYHO peraet
CJIOKHBIE 3a/jauH.
[TposiBnisieT TBOpUECKU
MOAXO0J K PelleHUr0
MOCTAaBJ/IEHHBIX 3a7iau U
KPeaTUBHOCTh
MBILLIIEHHUS.

3 OIIPEJAEJIEHUE PE3YJIBTATA
ITPOMEXYTOYHOM ATTECTAIITUU

dopma NpoMe)XyTOUHOM aTTeCcTalvy M0 AUCLUIIMHE 3ayem.

OxoHuarenbHbIE pPe3y/IbTaThl

obyuenusi (hopMHpOBaHUSI KOMITETEHIIMM) OIpe/esisioTCs

TOCpe/ICTBOM TiepeBofia 0asisioB, HAaOpPAHHBIX CTYAEHTOM B TIPOL[ECCe OCBOEHUS WCIUIUIMHBI, B




OlLIEHKW: 0a30BbIii ypoBeHb CGHOPMHPOBAHHOCTH KOMITETEHIIUM CUUTAETCS [JOCTUTHYTBIM, €C/Id
pe3y/abTaT 00yueHHsi COOTBETCTBYET OL[eHKe «3auTeHO» (50-100 pelTHHTOBBIX OasiioB).

OueHouHbIe MaTepHa/ibl U CPeACTBA /I/If1 NPOBEPKU
copMHUpPOBaHHOCTH KOMIIETeHIUM

Kopa v HanMeHOBaHHe KOMIIeTeHIIMU

OITK-1 criocobeH periaTh TUIIOBBIE 3a7jau ITPodeCcCHOHATBLHOM [esiTeTbHOCTH Ha OCHOBE 3HaHUM
OCHOBHBIX 3aKOHOB MaTeMaTUUYeCKUX U eCTeCTBeHHbIX HayK C MpUMeHeHrueM UH(OPMaI[MOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM.

3aiaHusA 3aKPbITOr0 THIIA
Bbi6epume o0uH npasu/ibHbIl @apuaHm omeema
1. BopjopoaHbiii TI0Ka3aTesb cpefibl pacTBOpa pH=7 03HauaeT,uTo:
cpejia Kvcrasi;
+ cpeJia HeWTpasbHas;
cpejia 1le/l0YyHasi;
cpefia coneHas.
3ajjaHusl OTKPBITOr0 TUIA

HdonoaHume

2. ATOMHOe s1p0 COCTOUT U3
[TpaBU/IbHBIM OTBET: MPOTOHOB U HEUTPOHOB.

3. Camblli 371eKTPOOTpULIaTe/IbHbIN (XUMUUECKH aKTUBHbIN) 3/IeMeHT MepPUOJUUYeCKON CUCTEMBI 3TO

[TpaBU/IBHBIM OTBET: PTOP.

4. Macca cony, copepxkauascs B 200 rpaMmmax 5%-HOro pacTBopa paBHa
[TpaBunbHbIM OTBeT: 10 rpaMMOB.

4 TIOPSIIOK ITIPOBEJEHUA ITIOBTOPHOM
ITPOMEXYTOYHOM ATTECTAIITUU

dopma NpoMe)XyTOUHOM aTTeCcTalyy M0 AUCLUIIMHE 3auem.

@OH/I OLIEHOUHBIX CpeACTB [/ TIPOBEeJeHUs] TOBTOPHOM TMPOMEXYTOUYHOW aTTecTaluu
(hopMuHpyeTCsl U3 UMC/Ia OLIEHOYHBIX CPEJCTB 10 TeMaM, KOTOPbIe He OCBOEHBI CTYZEeHTOM.

IIpumeuaHue:

JoronHuTebHbIe KOHTPO/IbHBIE WCTIBITAHHUS TIPOBOASTCS /ST CTYZEHTOB, HabOpaBiux mMeHee 50
0a/unoB (B cooTBeTCTBUM C «[l0/10)KEHHEM O MOZY/TbHO-PEHTHHIOBOM CUCTEME).



Ta6mna 15 — Kpurepuu oneHKn copMHpOBaHHOCTH KOMITETEHIMI

Kop v HaMeHOBaHUe WHAUKATOpa
JOCTH)KEeHUST KOMITeTeHLIUU
(4acTy KOMMeTeHL1N)

KpuTepuu olieHrBaHus CHOOPMUPOBAHHOCTH KOMIIETeHLIUN
(4acTy KOMMeTeHI 1K)

COOTBETCTBYET OI[eHKE «3aUTeHO»
50-100% ot MakcumabHOro basmia

N-1omk-1 Ycrions3yeT 0CHOBHbIE
3aKOHbI eCTeCTBeHHOHaYy4YHbIX
JUCLIUIUIVH 151 pelleHust
CTaHZJAPTHBIX 3a7la4 B COOTBETCTBUU C
HanpaB/IeHHOCTBIO TTPOgeCcCHOHAaTbHOM
JlesATe/IbHOCTU

CTyieHT NoKa3bIBaeT 3HaHUSI BCero TMPOrpaMMHOT0
MaTepuasa. [1aéT y0B/IeTBOPUTE/bHBIM OTBET Ha OCHOBE
M3yUeHHbIX TeOpri. YMeeT 10/1b30BaThCsl CIPaBOYHBIMU

MaTepHasamMu, yueOHUKOM, JOTIOTHUTETbHOM
nuTepatypoil. [IpuMeHsieT CUCTeMY YC/IOBHBIX
0003HaueHU TIPU BeJIeHUH 3aITUCeH, COMPOBOKIAFOIINX
0TBeT, hOpPMYJ/IMPYeT MBICJIU HaYUHBIM SI3bIKOM.
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