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1. Heuasb, 3a0a4M U IVIAHUPYEMbIe Pe3yJIbTAThl 00y4eHHs M0 AMCHHUIIMHE
(Lenv u 3a0auu oceoenus oucyunnumvl, coomsememsyrowue yeau OIT)

Henbro OCBOEHUS JVCLHUATUTAHBI Xumus SABJISIETCS pa3BUTHE
€CTECTBEHHOHAYYHOI'O MHPOBO33PEHUS; npuoOpeTeHne COBPEMEHHBIX
MIPEACTABICHUA O CTPOCHHE BEIIECTBA M XUMHUYECKOM IIPOLIECCE HAa OCHOBE
TEPMOJUHAMUKN M KUHETUKH; (OPMHPOBAHHE HAYYHOTO MBILUICHHS B 00JacTU
(U3UKO-XMMUYECKUX OCHOB IIPOLECCOB, MPOTEKAIOUUX B AIEKTPOXUMUYECKUX
YCTAHOBKAaX, AaKTyalu3aluss TEOPETHYECKUX  MNpoOJeM  3IEKTPOXUMUYECKOU
HHEPreTUKH, Kak Haumbojee pa3BUBAIONICH O0JACTH MPUKIAAHOW BIEKTPOXUMUU;
pa3BUTHE FOTOBHOCTH HCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS /JI1 TOHUMAaHUs pOJIU
XUMUYECKUX MPOLECCOB MPHU IOJYYEHUH TOIUIMBA, JJIEKTPOIHEPTUH, METAILIOB U
OPYTUX MaTEPUAIIOB I COBPEMEHHOM YHEPIETUKH.

3aI[a‘IaMI/I AUCHUILIMHBI  ABJIAFOTCA  HU3YUCHUC MOHSTUMHOIO arapara
JUCIHUITIITMHBI ((XI/IMI/ISI», OCHOBHBIX TCOPCTHYCCKUX MOJIOKECHUM u
OKCIICPUMCHTAJIBHBIX MCTOO4OB XUMUMH, TCOPCTHYCCKHUX OCHOB pa6OTBI
TaJIbBAHNYCCKHUX OJICMCHTOB, AJICKTPOXUMHUYCCKHUX YCTAaHOBOK, TOIITMBHBIX
QJICMCHTOB, KOPPO3HUH MCTAJIJIOB; (1)OpMI/IpOBaHI/IC CIIOCOOHOCTEM ACJIaTh 3aKIHOYCHUA
N BBIBOABI O CBOMCTBaAX BCHICCTB, OIPCACIIATH B3aAMMOCBA3bL MCIKIAY CBOMCTBaMH
XUMHYECKOU CHUCTCMBI, HpHpOﬂOﬁ BCIICCTB H HX pCaKIII/IOHHOﬁ CHOCO6HOCTBI-O,
IMPUBUTHUC HaBBbIKOB IMMPUMCHCHMUA TCOPCTHICCKHUX 3HAHUM JJIA PCUICHUA
MMPAKTUICCKUX 3ajJgay, YMCHI/Iﬁ IMPOBCIACHUA HpOCTGﬁHIHX XUMHUYCCKHNX
OKCIICPUMCHTOB.

KomnereHuuu u nuHIUKAaTOphl, HOpMUpPYEMBIE Y 00yHaIOITNXCS:

Kon n HanmeHoBaHue KOMIIETEHIINT Kon n HaumeHoBaHHWe WHIUKATOpa

OIIK-3 — CriocoOeH NMpuMEeHSATh
COOTBETCTBYIOIIUN (DPU3HKO-
MaTeMaTUYECKUI anmnapaT, METOIbI OIIK-3.3 — JIleMOHCTpHpYET 3HAaHHWE OCHOBHBIX
aHaJlM3a U MOJICTIMPOBAHUS, 3aKOHOB XMMUHU U TIOHUMAaHUE XUMUYECKUX
TEOPETUYECKOI0 U IKCIEPUMEHTAIBHOTO | MPOIIECCOB

WCCIIeIOBAHUS TPU PELICHUU
npodeccroHalbHBIX 3a7a4

2. Mecto nucuuiminHbl B cTpykrype OIl

[IpeamecTByromue TUCHUIUIUHBL (MOYH), npaktuku, HUP, np. Her

[Tocnenyronme aucuumiuuel (Moaynu), npaktuku, HUP, np.:
b1.0.08 IIpomebinnennas sxonorus, b1.0.09 be3omacHOCTh KH3HEIECATEILHOCTH,
B1.0.16 MarepuanoBelecHUE ¢ TEXHOJOTUS KOHCTPYKUMOHHBIX MaTE€pPHUAIIOB,
b51.0.20.08 OcHOBBI BOJIONIOATOTOBKH.

3. CTpyKTYpa H coepkaHue TUCUUIIUHBI
3.1. CTpykTypa IuCUMILINHBI
Jl1st ouHo popMbl 00yUeHUs

H Bup yueOHOM paGoThI | Bcero | Bcero | Cemecrp |




3E 4acoB 1
OBIAA TPYAOEMKOCTDH JUCHUITJIMHBI 3 108 108
KOHTAKTHAA PABOTA* - 6l 6l
AYJIMTOPHA S PABOTA 1,38 50 50
Jlexkimn 0,44 16 16
[IpakTnyeckue (CEMUHAPCKUE) 3aHATUS 0,5 18 18
JIaGopatopHbie pabOThI 0,44 16 16
CAMOCTOATEJIbBHAA PABOTA OBYUAIOUIETI'OCA 1,61 58 58
[IpopaboTka yueGHOrO MaTepuasa 0,62 22 22
KypcoBoii mpoekr - - -
Kypcosas pabora . = =
[ToaroToBka K MpoOMeKyTOYHON aTTECTAI[MU 1 36 36
[IpomexyTodHast aTTeCTaIlNs: 3

3.2. Conepkanne IUCHMILIMHBI, CTPYKTYPHPOBaHHOE MO0 pa3aejaM H

BH/IaM 3aHATHH

Paznennr Pacnpenenenue ®opmbl U1 | UHAEKCH MHIUKATOPOB
IACIUATUINHEI 2 TPYAOEMKOCTH BUJI (bopMHPYEMBIX
g 10 BUJIaM y4eOHOH paboThl | KOHTpOIIs KOMIETEHIUH
o = ) : )
5 =| & 5| &
R . ) !
2| 8| B| 3
Paznen 1 18 4 4 4 6 TK1 OIIK-3.3 -31, OIIK-3.3 -
33, OIIK-3,3 VY1, OIIK-3.3
-B1
Paznen 2 26 6 6 8 6 TK2 OIIK-3.3 -32, OIIK-3.3 -
33, OIIK-3,3 -Y2, OIIK-3.3
-B1
Paznen 3 28 6 6 6 10 TK3 OIIK-3.3 - 33, OIIK-3.3-
V-3, OTK-3.3-B1
DKk3aMeH 36 0 OM1 OIIK-3.3
Hroro 3a 1 cemectp 108 16 16 18 22
HUTOI'o 108 16 16 18 22

3.3. Coneprxkanue TUCUUTIHHBI
Paznen 1. CtpoeHue BeliecTna.

[Ipeamer xumuu. 3HaUeHUE XUMUU JJISI SHEPreTUYECKOU oTpaciu. MaTtepust u

(GbOpMBI  CYIIECTBOBAHHS MaTCPHH.

CTpyKTypHBIE YaCTHUIIbI
MOJIEKYJIa, HOHBI, paaukaibl. [lepBeie MOgenn cTpoeHHs aToMa.

BC€IOICCTBA: AaToOM,

Tema 1.1. KBanTOBO-MeXxaHnuyeckast MOAEIb CTPOCHHUS aTOMa BOJIOPO/IA.
Bonnosoe ypaBuenue Illpenunrepa. DnekTpoHHass opOutanb. KBaHTOBBIE

yucna. ['maBHOe, opOuTanIbHOE,

Mar"HuTHOE,

CIIMHOBOC

KBAaHTOBBIC

qucia.

Pacnpenenenne 31€KTpOHOB B aTOME IO YHEPr€TUYECKUM YPOBHSM M IOJYPOBHSIM.
[IpaBuna kBaHTOBOM MexaHWKH. lIpyHUMN MuHMManbHOW 3Hepruu. 3amnpet [laymnu.




IIpaBuiio I'ynna. [IpaBuna KneukoBckoro.

Tema 1.2. Ilepuonnueckuid 3akoH W nepuomgudeckas cucrema J[.M.

Menpeneena.

Ilepuomnueckuin 3axkoH .M. Menneneesa. Ilepuonnueckas cucrema JI.1.
MenneneeBa. [lepuoanyeckne CBOMCTBA AIEMEHTOB. JHEPTHUs HoHM3auuu. CposIcTBO
K DJIEKTPOHY.

Tema 1.3. Xumuueckast CBS3b.

Bunel xuMmnuecko cBgI3W. MeTon BaJIEHTHBIX cBs3el. KoBajieHTHas CBS3b.
Meraumueckas cBs3b. loHHas ¢Bsa3b. Bonopoanas CBA3b.

Paznen 2. 3akOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX MPOLIECCOB.

Tema 2.1. Xumunueckass TEpMOIMHAMUKA.

OCHOBHBIE TIOHATUSI XUMHYECKOW TEPMOJMHAMHUKHU: CHUCTEMa, MapaMeTpPhI
COCTOSIHUSI CUCTEMBI, (PYHKIIMU COCTOSIHUS CUCTeMbl, (aza. DYHKIUHU COCTOSTHUS
CUCTEMBbI: BHYTPEHHSSI DHEPrus, SHTAJIbIUs, dSHTpomus, 3Heprus ['mbOca, sHeprus
I'enpmromnsia.

Tema 2.2. XumMuueckasi KHHETHKA.

CKOpoCTh XMMHUUYECKOM PpEakiMu. 3aBUCUMOCTb CKOPOCTH pEakiuu OT
KOHIICHTpaluu, oT Temreparypsl. [IpaBuno Bant-I'odpda. YpaBaenue Appenuyca.
KaramuzaTtopsi.

Tema 2.3. XuMHUuecKkoe paBHOBECHE.

OO0patuMble XUMUYECKHUE TMpoliecchl. JIuHaMuyeckoe XUMHUUECKOe paBHOBECHE.
[Tpunuun Jle—1llaTense. BnusHue KOHIIEHTpAIMU BELECTB, AABIEHUS, TEMIIEPATYPHI,
KaTaJIn3aTopa Ha CMEUIEHNE XUMUYECKOTO PAaBHOBECHS.

Tema 2.4. PacTBOpHI

CrocoObl  BBIpaXEHUS  KOHIIEHTpAllMM  PacTBOpPOB  (MaccoBas — JIOJIs
PAaCTBOPEHHOI'O BEIIECTBA, MOJISIpHAs KOHILIEHTpALMs, MOJISIpHAs KOHLEHTpaLUs
SKBUBaJEHTa, TUTP). WneanbHble pacTBopbl. PeanbHbie pacTBOpbl. Jucconuanus u
acconuauus. ConpBatauuss W ruApatanusa. Teopus  3IEKTPOIUTUYECKOU
nucconmanu AppeHuyca. CUIIbHbIE U clla0Oblie 31eKTPOauThl. CTErneHb U KOHCTaHTa
aucconmanuu. 3akoH  paszbaBnenuss OctBanbaa. KomnwratuBHble — cBOMCTBa
pacTBOpoB. 3akoH Payns 1j1si maeanbHBIX pacTBOPOB. 3aBUCUMOCTh JaBJIEHUS Mapa
KOMIIOHEHTOB PEaJbHBIX PACTBOPOB OT cocTaBa. Kumnenue u 3amep3aHue pacTBOPOB.
Ocmoc u ocmotmueckoe napieHue. YpaBHenue Baut-I'odda. AKTHUBHas
KOHIeHTpauus. MloHHas cuia pactBopa. BogopoaHsIil moKazaTenb cpeabl pacCTBOPOB.
Pacuer pH pacTBOpoB cnaObIX M CHIBHBIX 3JIEKTpOJHUTOB. ['maponu3 conei. pH
PacTBOPOB Pa3JIMYHBIX TUIIOB TUIPOJIN3A COJIEH.

Pazmen 3. DnekTpoXxuMHUYeCcKHe MPOIECCHI.

Tema 3.1. OKHCITIUTETEHO-BOCCTAHOBUTEIIHHBIC TIPOIIECCHI.
OxkucnurenbHO-BoccTaHOBUTENBHBIE peakuuu (OBP) ux ponb B npupoje, TEXHUKE,
sHepreTuke. Teopusi okucieHuss BoccTaHOBIeHUA. Okwuciurtesb. BoccTaHOBUTEb.
PaccranoBka ko3 duiinenToB B ypaBHeHHIX OBP HOHHO-37IEKTPOHHBIM METOIOM.

Tema 3.2. DneKTpoXUMHUYECKHE MPOLECCHl. [ albBaHUYECKUI IIEMEHT.
JIBOMHOW 3JICKTPUUYECKHM CIIOW. ODJIEKTPOAHBIA MOTEHIUAI. OJIEKTPOJbl MEPBOTO
pona. YpaBHeHue HepHcTa U1 METaAIIMYECKUX M Ta30BBIX AJIEKTPOJIOB. Y PaBHEHUE
HepucTa. KoHCTpyKIus ¥ 3EKTPOIHBIE MPOLIECCHI BOJOPOAHOTO M KHUCIOPOIHOTO
anekTponoB. ['anbBanuveckuii sneMent (I'D9) Hauusns - SAxo6u. lpuniun padoTb



I'D. Karoansie u aHOAHBIE TpolecChl, TokooOpasyromas peakuus. IJC
raJIbBAHUYECKOTr0 3JIEMEHTA. TOIIUBHBIE AJIEMEHTBI. AKKYMYJISTOPBI.

Tema 3.3. DnekTposn3 pacTBOPOB.

DNEeKTpOoSn3 paciuiaBOB U pacTBOpoB. 3akoHbl Dapazaes. DakTopsl, ONpeaAeISIOIIne
MOCJIEIOBATEILHOCTD pa3psia HOHOB MIPH AJIEKTPOIH3E PACTBOPOB.

Tema 3.4. Koppo3us metamoB. Meroabl 3alluThl METAUIOB OT KOPPO3HH.
Knaccuduxanus KOPPO3UOHHBIX IPOLIECCOB. XuMuueckast KOPpO3Hs.
DNEeKTPOXUMHUYECKAsT KOPPO3HMsl METaNIOB C  KHUCIOPOAHOW M BOAOPOIHOM
JETOJISIPU3ALUEN.

3.4. TeMaTH4YeCKUH IVIAH NPAKTHYECKUX 3aHATHIA

1. KBaHTOBO-MeXxaHHUECKasi MOJIeTb CTPOEHHUSI aToMa BOJI0OpO/a

2. Xumudeckasi TepMouHaMuKa. Pacuer TepMoauHaMuyeckoi ¢ yHKIUMN.

3. Xumunueckoe paBHoBecue. [Ipunnun Jle-Ilarense.

4. Xumuueckass KWHETHMKa. BiusHHEe CKOPOCTH peakiuu OT KOHIUEHTpAluH,
TEMIIEPATYPBHI.

5. PactBopsl. CriocoObl BbIpa)KeHUsI KOHLIEHTPAIUU PACTBOPOB.

6. OKHMCIUTENBHO-BOCCTAHOBUTEIIbHBIE IIPOLIECCHI. Oxucnureny.
BoccranoButenu. PaccranoBka koad duirieHToB B ypaBHeHusix OBP.

7. I'anpBannueckuii 25iemeHT. Pacuet DJ1C ralbBaHHYECKOT0 AJIEMEHTA.

8. Dnextponu3. 3akoHbl 3ieKTponu3a. llocnenoBaTenbHOCTh 3IEKTPOAHBIX
IIPOLIECCOB IIPU DJIEKTPOJIU3€E PACTBOPOB COJIEH.

9. Koppo3us metamioB. MeTobl 3a1IMTHI METAILIOB OT KOPPO3HH.

3.5. TemaTtuueckuii mJiaH J1aGOpaTopHbIX padoT

1. Texnuka Oe3omacHocTH TIpH paboTe B XUMHUYECKOW abopaTopuu.
OcHOBHBIEC BUIbI XUMHYECKOU MOCYIBI U JIA0OpaTOpHOE 000PYyI0BaHHUE.

2. OnpenenieHre MOJISIPHOM MacChl SKBHUBaJICHTa MeTalia.

3. IlpuroroBiieHHE pacTBOPOB 3aJaHHON KOHILICHTPAIUH.

4. I3y4yeHue 3aBUCUMOCTH CKOPOCTH PEAKIIUH OT KOHLIEHTPALIMHU BEILIECTB.

5. PactBOpel 3nekTposuTOB. M3MepeHne BOIOPOAHOIO IOKA3aTeNsl Cpeasbl
AIEKTPOXUMUYECKUM METOIOM.

6. OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.

7. I3mepeHune HanpsKeHus ralbBaHrdeckoro aneMenTta. Pacuer D/(C.

8. DIIEKTpOIU3 pacTBOPOB COJIEH.

3.6. Kypcosoii mpoekT /KypcoBasi padora
JlanHbli BUJT paOOTHI HE IPETYCMOTPEH YUE€OHBIM IJIAHOM.

4. OueHuBaHue pe3yJIbTATOB 00y4YeHUsI

OneHnBaHUE pE3yJbTaTOB OOYYCHUS IO JUCIHHUINIMHE OCYIICCTBISCTCS B
paMKax TEKYIIero KOHTPOJS W IPOMEXKYTOYHOH aTTeCTallMH, IIPOBOJUMBIX IIO
6ampHO-peTuHroBoi cucreme (bPC).



[Ilkasia OIIEeHKH Pe3ybTaTOB O0YUYEHHUS M0 AUCIUILINHE:

Kon
KOMIIC-
TEHIIMH

Kon
HHOUKATOpa

KOMIICTCHIIUHN

3ara"u-

pOBaHHBIC
PE3YIbTaThI
00y4eHHs 0
JUCLMILINHE

YpoBeHb chOpMHUPOBAHHOCTH

VHJIUKAaTOpa KOMIIETEHIIMHU

Bricokuii

Cpennuit

Huxe
CpEIHETO

Huskuit

ot 85 mo 100

ot 70 mo 84

ot 55 1o 69

ot 0 mo 54

[Ixana ouieHnBaHus

OTJIMYHO

XOpOLIO

YAOBIIET-
BOPUTEIBHO

HEY/10B-
JIETBOPHU-
TEJbHO

3a4TCHO

HEC 3a4TCHO

OIIK-3

OIIK-3.3
JeMoHCcTpHp
yeT 3HaHHE
OCHOBHBIX
3aKOHOB
XUMHH U
MMOHHUMAaHHe
XUMHYECKUX
MIPOLIECCOB

3HaTh:

3] - 06a3oBEIE
IIOHSTHS B
00J1aCTH XUMUH:
OCHOBHEIE
3aKOHBI XUMUH,
KJ1accupuKanu
I0 W CBOICTBa
XUMHYECKHAX
JJIEMEHTOB,
BEIIECTB "
COCOUHCHMH,
CTPOCHHE
BEIIECTBA,
pacTBOPHI "
apyrue
JTUCTICPCHBIC
CHCTEMBI,
OKHUCJIUTEILHO-
BOCCTaHOBHUTEID
HbIC PEaKIUu |
AIICKTPOXUMHYC
CKHE TIPOIIECCHI,
MeXaHU3MBI
KOpPpO3UH u
METObI 3aIUTEI
METAJIOB;

32 - oOmmue
3aKOHOMEPHOCT
U XUMHYECKHX
MIPOILIECCOB,
SHEPreTHYECKUE
3hpeKTh
XUMHUYECKUX
peakuu,
BIIMSIHHE
napameTpoB
CHCTEMBI
XUMHYECKOE
paBHOBECHE U

Ha

YpoBeHb
3HAaHUM B
o0beMe,
COOTBETCT
BYIOIIEM
mporpamm
e
MMOATOTOBK
u, 0e3
OIINOOK

YpoBeHb
3HAaHUM B
o0beMe,
COOTBETCT
BYIOIIEM
IPOrpaMM
e, UMeeT
MECTO
HECKOJILKO
HerpyObIX
(01115 (318) 3

Muuuman
bHO
JIOTTYCTUM
BIN
YPOBEHb
3HAHWH,
AMEET
MECTO
MHOT'0O
HEerpyObIX
OIInOOK

YpoBeHb
3HAHUI
HUKE
MUHUMAT
BHBIX
TpeboBaH
Hi,
UMEIOT
MEeCTO
rpyobie
OIIMOKHU




CKOPOCTb
peBpaICHHUS;
33- poib XUMUU
B W3y4EHUU
TIPUPOIBI,
pa3BUTHH
TEXHUKH,
SHEPreTUYECKON
OTpaciu
YMETh:
Vi - [Iponemon | [Ipogemon | IIponemon | Ilpu
WCIIOJIh30BaTh CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUN
OCHOBHEIE H BI BCC | BI BCE | BI CTaHIapT
JJICMEHTapHBIE | OCHOBHBIC | OCHOBHBIC | OCHOBHBIC | HBIX
METOJIbI YMCHUSI, YMCHUS, YMCHHSI, 3amad  He
XHUMHYECKOTO pEIICHbI pEIICHBI pEIICHBI MIPOJIEMOH
UCCIIeI0BaHUS BCE BCE TUTIOBBIC | CTPUPOBA
BEIIIECTB U OCHOBHBIC | OCHOBHBIC | 33J]aud  C | HBI
COCOUHCHMH, 3a/1ayd  C | 3a/1a4d  C | HETPYObIM | OCHOBHBIC
V2 -onpenensate | OTAENbHBI | HETPYOBIM | H YMEHU,
BaJICHTHBIE MU u OIMOKaMH | IMEIOT
BO3MOKHOCTH HECyIecT | ommubKamu | MEeCTO
aTOMOB, BCHHBIMH | , BBHITIOJTHEH | TpyObIe
O0OBSACHATH HEJ0YeTa | BBIMOJHEH | bl BCE | OIIHUOKHU
3aKOHOMEPHOCT | MH, Bl BCE | 3aJlaHus,
U XUMUYECKUX BBINIOJIHEH | 3aJaHUsl B | HO HE B
MPOLIECCOB, Bl BCE | IOJTHOM MOJIHOM
V3 - BRIMONHATE | 3amaHusg B | 00beMe, o0Beme
TUTIOBBIE MOJIHOM HO
pacyeTsl 1Mo o0beme HEKOTOPBI
OCHOBHBIM e c
TeMaM U HeJoYeTa
paznenam MU
XUMHH
BJIQJICTh:
[Iponemon Nmeercs [Ipu
crpupoan | IPOIGMOH | viypyvans | pewennn
bl HaBbiku | CTPHUPOBAH | gyif CTaHIApT
B1 - HaBbIKamMu | mipu bl 6a30BbIC Habop HBIX
HWCHOJIb30BAaHUS | PELICHUU HaBbIKH HaBBIKOB 3alay  HeE
uH(bOpMallMK O | HeCTaHAap | PHU TUTST MPOJIEMOH
XUMHYECKUX THBIX PELIECHNN | pelIeHHus | CTPUpPOBA
mporeccax B 3aja4 0e3 | cTaHjapTH | CTaHAAPTH | HbI
npodeccruonans | ommOOK M | pIX 3aja4 ¢ | bIX 3a71a4 ¢ | 0a30BbIe
HOM HEJI0UETOB | HeKOTOPHI | HEKOTOPBI | HABBIKH,
NEeSITEeIbHOCTH MU MU UMEIOT
Heouera | HEAOUETa | MECTO
MHI MU rpyosbie
OIUOKHU
OneHoYHbIE  MaTepualdbl IS  HPOBEACHHUS  TEKYIIEro  KOHTPOJIA

n

MPOMEXKYTOUHOM arTecTtaniu mnpuBeneHsl B [lpunoxkeHun k paboueil mporpamme

JUCHUITIINHEBIL.



[TonHBIM KOMILIEKT 3aJlaHUil U MaTepuaIoB, HEOOXOAUMBIX MJi OLICHUBAHUS
pe3ysbTaTOB 00YUYEHUs 10 AUCLUIUIMHE, XPAaHUTCA Ha Kadeape pa3paboTurKa.
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- Yuebno-meronnueckoe n nudopmannonnoe obecneenne THCIHIIHHbI

L YuebHo-meToauueckoe obecnevenne

L Oenosias autepartypa

Obwas xumuz : yuebuuk a8 Bysos / H. B. Koposun. - 6-¢ uail.. uenp. -
M. : Bpicu. wk., 2005, - 557 ¢. : un. - ISBN 5-06-004403-3. - Teker -
HENOCpeACTBEHHBIN.

. I'nnnka H. O6mwas xumus : yuebuoe nocobue / I'numka H., J. —

Mocksa : KnoPyc, 2023. — 749 ¢. — ISBN 978-5-406-11166-6. —
URL: https:/book.ru/book/947684 (nata obpawmenns: 06.03.2023). —
Teker : 251eKTpoHHETH.
Koposun H. O6was xwmvus: naGoparopubiii npaktukym : yuebuoe
nocobue / Koposun H., B., moxa o6, pex.. Kampiwosa B., K., Yapuc E.
A Mocksa @ KnoPyc, 2022, — 335 ¢. — ISBN 978-5-406-010543-0,
URL: hitps:/book.ru/book/943 190 (nata ofpamenus: 06.03.2023), —
TexeT : 91eKTPOHHBIIL.

.2 lonoanuTtensHas TMTEpaTypa

. Xumua : koHcnekT nekuui / [, @. laitnytaunosa. - Kasans : KMV,

2014, - 80 c. - 4766. - TekcT : HENOCPeACTBEHHEIH.

Obu@an xumua. Teopus v 3anaun / H. B. Koposus, H. B. Kyaewos, O. H.
['onyapyk [u ap.] ; [loa pea.: Kopoeun H. B., Kynemos H. B.. — 7-¢
H3jl., crep. — Caukr-TlerepGypr : Jlaus, 2023, — 492 ¢, — ISBN 978-5-

SO07-45895-0. —  Teker: oanektponuwi#t //  Jlawe @ snekrpoinio-
bubanoteunas cucrema. — URL: https:/fe.lanbook.com/book/291 182
(nara obpawenus: 06.03.2023). — Pexum gocTyna: A1s ApTOpH?
Nnojb3oBaTesnen.

Xumus : yueb-npakt. nocobue / JI. ®. Vpsgosa, H. JI. YUuuuposa. -
Kazaup : KI'2Y, 2002. - 200 ¢. - ISBN 5-89873-023-0, - Tekcr :
HETOCPE/ICTBEHHbIH.

7. Xumus : npaktukyM / coct.: X. B, l'ubanynnusa, /I @. afnytansosa. -

Kasaup : KI'DV, 2021. - 164 ¢. - URL: https:/lib.kgeu.ru/. - Teker :
AICKTPOHHbLHA,

Opranu3anug  caMocToATenbHoi paboThl CTYAGHTOB MO JAMCLMIUIMHE
«Xumna» ; yuednoe nocobue / cocr. JI. @. Maiinytannosa. - Kazaus -
KTV, 2015, - 64 c., 989 KB. - URL: https:/lib.kgeu.ru. - ~b. 1. - Texes
D EKTPOHHBIHA.

BHBIIMOTEKA
KiJY




5.2. MudopmannonHoe odecnevyeHme

5.2.1. DeKTpOHHBIE U UHTEPHET-PECYPCHI

1.

2.
3.
4,

DneKTpoHHAs OoubnuoreuHas cucTema KI'DY "UPBUC64"
(http://lib.kgeu.ru/).

DrekTpoHHO-0MOInoTeyHas cucrema «Jlanby (https://e.lanbook.com/)

JK «Xumus pazmemennsiii B LMS Moodle 3.0

WNuTepHeT TpeHaxepbl: WWW.i-exam.ru .

5.2.2. Tlpodeccronanbubie  0a3bl  gaHHBIX /| WMH(MOpManoOHHO-CIIPaBOYHbBIC

CHUCTCMBI

1.
2.

Mesxnynapoanas pedepatuBHas 6a3a ganusix (http:// link.springer.com).
Hayunas ANEKTPOHHAs oubnuorexa "eLIBRARY.RU"
(http://elibrary.ru/defaultx.asp).

3. Poccuiickas rocynapctBenHas ouoauoreka (http://www.rsl.ru)
4,

OHuukioneauu, ciosapu, cnpaouHuku (URL: http://www.rubricon.com).

5.2.3. Jlunien3uonHoe M CBOOOJHO  paclpocTpaHsieMOe MPOrpaMMHOE
oOecrieueHue AUCITUTUTMHBI

1.
2.

[Tons3oBarenbckas onepanronHas cucrema Windows 10.

IO nns »ddexTuBHOrO OHNAWH- B3aWMMOJCHCTBUS TpENojaBaTeNs |
cryaeara LMS Moodle. CoBpemenHOoe mporpaMMHOE OOCCIICUEHHE.
https://download.moodle .org/releases/latest/

3. Cucrema noucka nHpopmanuu B cetu uutepuet bpayzep Chrome
4. TlakeT mporpamm Jyisi Co3/1aHusi U pocMoTpa daiinos ¢popmara PD Adobe
Acrobat
6. MaTepuajbHO-TEXHUYECKOE o0ecriedeHre TUCIMTILTHHbI
HaunmeHoBanue Buna HanmenoBanue yueOHON
y4e0HOH paboTHI ayTUTOPHH, [lepeuenp HEOOXOAMMOro 00OPYIOBAHUS U
CreluaIu3upOBaHHON TEXHUYECKHUX CPEACTB 00yIEeHUS
nabopaTopuu
Jlexunu VYyebHast ayaAuTopust 1Uist Crennann3upoBaHHas yaeOHas Meberb,
OpOBEACHUA 3aHATHI TEXHUYCCKUEC CPCACTBA 06yquH}1, Clyxarque JJIsd
JICKIHOHHOr'0 THITa pEACTaBIICHUS ydeOHOI uHpOpMaLuu

Oonpmod  ayauTOpuu  (MYJIbTUMEAUNHHBINA
MPOEKTOP, KOMIbIOTEp (HOYTOYK), OKpaH),
JIEMOHCTpaIlMOHHOE 000pyJI0BaHue, y4eOHO-
HarJsiiHble nocoous

[IpakTnueckue |YueOnas ayIuTOpUs | Crienranu3upoBaHHAs y4deOHas MeOenb,
3aHATUA NpOBENCHUA 3aHATHH| TeXHUYECKHE cpeacTBa oOyueHus

CEMUHAPCKOTO THN3,| (MyTbTUMEAUHHBIA  MPOEKTOpP, KOMIIBIOTEP

TpYIIIOBBIX n I/IHI[I/IBI/I,Z[X- (HOYTGYK), 3KpaH) u Ip.
aJIbBHBIX KOHCYJIbTallH,



http://lib.kgeu.ru/
https://e.lanbook.com/
http://elibrary.ru/defaultx.asp
http://www.rsl.ru/

TCKYILICTO KOHTPOJIA n
MMPOMEKYTOYH Ot aTTecTauuu

JlaboparopHbie |Y4ebHas nabopaTopus Crienuaau3upoBaHHOE nabopaTopHOe
paboTHI «XuMUYecKast 1abopaTopusi», 00opyIoBaHue MO MPOQUITIO JIAO0OPATOPHUU:
B-519 30 mocagouYHBIX MECT, JOCKa ayauTOpHas,

ycrpoiictBo BbinpsmurenbHoe BCA-5K, pH-
metp AHMOH-4100, miwrtka sJeKTpUyecKas,
LITAaTUBBI MeTAJUIMYECKUe (2 MIT.), XUMUYECKUE
peaktuBbl (0T 10 T 10 1 Kr. B CTEKJISIHHOW U
IUTACTHKOBON Tape), XMMHUYECKasi CTEKISTHHAsS
nocyza (ot 1 mu go 2 1.)

KoMnbroTepHsbIit Ki1ace ¢ CrnenuanusupoBaHHas ydeOHass mebenb Ha 30
BbIXOZOM B MHTepHeT B-600a | mocamouneix  mect, 30  KOMIBIOTEPOB,
TEXHUYECKUE CpeJCcTBa OOydeHHs (MyIbTUMeE-
JTUWHBIA  TPOEKTOP, KOMIIBIOTEp (HOYTOYK),

9KpaH), BHJICOKAMEPHI, MIPOTPaMMHOE

obecrnieyeHue
CamocTrosTenapHas |KoMIIbIOTepHbIH Ki1ace ¢ CreunanusupoBaHHasi ydeOHas mebenb Ha 30
pabora BbIX0Z0M B UHTepHeT B-600a | nmocagounsix  mect, 30  KOMIBIOTEPOB,

TEXHUYECKUE CpeJCcTBa OOydeHHs (MyIbTHMeE-
JUIHBIA TPOEKTOp, KOMIBIOTEP (HOYTOYK),
JKpaH), BHJICOKaMEPBI, MIPOrpaMMHOE
obecrieyeHue

Creunanu3upoBaHHas MeOelb, KOMIbIOTEpHAs
TEXHHKa C BO3MOXHOCTBIO BbIxoJa B MIHTepHeT
u obecrieuenuem noctymna B JUOC, skpas,
MYJIbTUMEAUNHBIN TPOEKTOP, TPOTPAMMHOE
obecrnieueHue

YuTaanLHEINA 3411
OnoIMoTEKU

7. Oc00eHHOCTH OPTraHU3ANUN 00Pa30BaATEJIbHOM AeATEILHOCTH JIsl JIMI €
OrpaHMYEeHHBIMH BO3MOKHOCTSIMM 3/10POBbSI © HHBAJIH/I0B

JIvma ¢ orpaHMYEHHBIMH BO3MOKHOCTSIMH 370p0oBbsl (OB3) u MHBaINUIBI HMEIOT
BO3MOYKHOCTh OECIPENATCTBEHHO IEePEMEIIaThCs U3 OJHOr0 Y4eOHO-I1a00paTOpHOTO
KOpIlyca B JIpYrOd, TOJHATHCS HAa BCE HJTAXH Y4eOHO-IAaOOPATOPHBIX KOPITYCOB,
3aHUMAaThCd B YYE€OHBIX W HMHBIX TIOMEIICHUSX C YY4ETOM OCOOCHHOCTEMH
MICUXO(U3NIECKOTO Pa3BUTHUS U COCTOSTHUS 3/TOPOBDSI.

Hnst o6yuenuss muni ¢ OB3 u MHBaNKMIOB, WUMEIOIMIUX HAPYIIECHUS OMOPHO-
JIBUTATEIILHOTO ammapara, 00eCredYeHbl YCIOBHUS OECHPEnsSTCTBEHHOTO JIOCTyMa BO
Bce yueOHbIe momenieHus. MiHpopManusa o cenuanabHbIX YCIOBUSX, CO3aHHBIX JIJIS
oOyuarommxcs ¢ OB3 w wHBanmmoB, pa3MmenieHa Ha CalTe YHHBEPCHTETA
www//kgeu.ru. imeercs BO3MOXXHOCTb OKa3aHUSI TEXHUUECKOM ITOMOIIM aCCUCTEHTOM,
a TaKXKe yCIIyT CypAONEPEBOTUMKOB U TU(DIOCYPAONIEPEBOTUHKOB.

Jlnst agantanuu K BoctpusTuio quiiamu ¢ OB3 u nHBanmmaaMu ¢ HapyIIeHHBIM
CIIyXOM CIIPaBOYHOro, y4eOHOro Marepuajlia MO JUCUUIUIMHE O00eCTeYNBaIOTCs
CJEAYIOIIHNE YCIOBHUS:

- IS TydIIIed OPUEHTAIINU B ayJUTOPUH, TPUMEHSIIOTCS CUTHAITBI OTIOBEIIEHUS
0 Hayalie U KOHIIE 3aHSTHS (CIOBO «3BOHOK» MUIIETCS HA JIOCKE);

- BHUMaHHe CJ1a0OCHbIIIalero O0y4Yalromierocss MPUBJIEKACTCS MeAarorom
KECTOM (Ha IJIeHO KIIAJIETCs pyKa, OCYIIECTBIAECTCS HEPE3KOE MOXIIONBIBAHUE);



http://www.kgeu.ru/

- pasroBapuBasi ¢ OOYYaIOIIUMCS, TEAArOTHYECKHA pPaOOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKMMH TMPEIIOKCHUSIMHU, OOeCleunuBas BO3MOKHOCTh
YTEHUS M0 Ty0am.

KoMmeHncanusi 3aTpyIHEHHWN pPEUYEBOTO H HWHTCIUICKTYATbHOTO Pa3BUTHS
c1aboCbIIIAIMX 00yUJarOIINXCs TPOBOIUTCS ITyTEM:

- HCTIOJTIB30BAHUS CXEM, TMarpaMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3CHTAIUH C
TUIEPCCHUTKaMU, KOMMEHTHPYIOIIMMHE OTACTbHBIC KOMITOHEHTHI H300payKCHHUS;

- PETYJSIPHOTO TMPUMEHEHUs YIPOKHEHWA Ha TpapuiyecKoe BBIICICHHUC
CYIIECTBEHHBIX NMPU3HAKOB MIPEIMETOB U SIBIICHU;

- obecriedeHnsT BO3MOXHOCTH I OOYYaromierocss TMONYYHTh aJpEecHYIO
KOHCYJBTAIIUIO 10 3JIEKTPOHHOM MMOYTE 0 MEepe HEOOXOAUMOCTH.

Jlist aganranuu K BocnpusiTrio aunamu ¢ OB3 1 nHBanmuaaMu ¢ HapymeHUsIMH
3peHUs CIIPaBOYHOTO, y4eOHOTO, MIPOCBETUTEIHCKOTO MaTepuana,
IIPEeyCMOTPEHHOTO 00pa30BaTEIbLHON MPOTPAMMOK IO BHIOPAHHOMY HaNpaBJICHHIO
MIOJITOTOBKH, 00ECTICUNBAIOTCS CIICAYIOIINE YCIOBUS:

- BeJIeTCs ajanTanus o(QUIIMaIbHOTO caiiTa B ceTH MIHTEpHET ¢ y4eToM 0COOBIX
NoTpeOHOCTEH MHBAIMJIOB IO 3PECHUI0, 00CCIICYMBACTCS HATMYHUE KPYITHOMIPU(TOBOM
CIIPaBOYHOM MH(POPMAIIMH O PACTIMCAHUH YUCOHBIX 3aHSATHIA;

- IEIarOTMYeCKUid  pabOTHUK, e€ro coOeceqHUK (Mpu HEOOXOIUMOCTH),
NPHUCYTCTBYIONINE HA 3aHATUU, NPEJICTABISIOTCS O0YYAFOIIUMCS, TIPH 3TOM KaXKIbIH
pa3 Ha3bIBaeTCs TOT, K KOMY MeIarornieckuii paboTHUK oOpalaercs;

- IEUCTBUSA, YKECThI, MEPEMEIICHUSI MEeJaroruHueckoro padOTHHKA KOPOTKO U
SICHO KOMMEHTUPYIOTCS;

- meyaTHass MHQOpMalKi TPENOCTaBiIsieTcs KpynHbIM mipudtom (ot 18
YHKTOB), TOTAJIBHO 03BYYMBAETCS;

- obecrnieunBaeTcsi HEOOXOIUMBIN YPOBEHb OCBEIIEHHOCTH MTOMEIICHUH;

- IPEAOCTABISACTC BO3MOKHOCTh HCIIOJIb30BaTh KOMITBIOTEPHI BO BpeMs
3aHATUHN W MPABO 3alMCH 0OBSICHEHNUH HAa TUKTO(OH (TI0 JKeJTaHUI0 00YyJarOIIUXCS).

dopMa NOpOBEACHUS TEKYIIEW © MPOMEKYTOUYHOM  aTTECTAllMUd  JUIA
oOyuaromuxcsa ¢ OB3 u MHBaMUIOB OMpeAenseTcs NeAarornieckuM padOTHUKOM B
COOTBETCTBHH C y4eOHbIM rmaHoM. I[Ipu HeoOxommmoctu oOydaromemycs ¢ OB3,
WHBATUAY C YYETOM WX HHIUBHIYATBHBIX MCUXO(PU3NUECKUX OCOOCHHOCTEHN JaeTcs
BO3MOXXHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAIMIO0 YCTHO, MMCbMEHHO Ha Oymare,
MMMCBMEHHO Ha KOMITbIOTEpE, B JopMe TECTUPOBAHUS U T.II., TUOO MPEIOCTABISAETCS
JOTIOTHUTENIBHOE BPEMS JUISI TIOJTOTOBKH OTBETA.

8. MeToanueckue peKOMeHAANUM JJIs TMpenoaaBaTesieil Mo OpraHu3alnu
BOCIIMTATEJIbHOM PadoThI C 00y4AOIIMMUCS.

Meronnueckoe oOecrieueHre MpoIecca BOCIUTAHUS O0yJarOIIUXCS BBICTYIACT
OIHUM W3 Ompenensonmx (akTopoB  BBICOKOTO KadecTBa  00Opa3oBaHUS.
[IpenogaBarens By3a, JAEMOHCTPUPYS BBICOKHM MpodecCuoHanu3M, 3pyAULHIO,
YETKYIO TPAXKJIAHCKYIO MO3ULINI0, CAMOJUCIMIUINHY, TBOPUYECKUN MOJXO0/ B PEIICHUH
npoecCUOHANBHBIX 3a/la4, B XOJ€ 00pa30oBaTEIbHOIrO Mpoliecca CHOCOOCTBYET
(GhOpMUPOBAHUIO TAPMOHUYHON JTUYHOCTH.



[Ipu peanuzauMu AUCHUIUIMHBI NPENOJaBaTE€lb MOXET HCIHOJIb30BATh
CJIEIYIOIIME METO/Ibl BOCIIUTATEIbHON PaOOThI:

- MeTOoJbl (OPMHPOBAHUS CO3HAHMS JHMYHOCTU (Oecena, AUCHYT, BHYLICHHE,
MHCTPYKTAX, KOHTPOJIb, OOBSICHEHUE, NpPHUMEpP, CAMOKOHTPOJb, paccKa3, COBET,
yOexKJIeHHEe U JIp.);

- METOJbl OpPTraHM3alUU JESITEIIbHOCTH U (POPMUPOBAHMS OIBITA MOBEICHUS
(3amanue, OOIIECTBEHHOE MHEHUE, [eIaroruyeckoe TpebdoBaHHe, MOpPYUYEHHE,
MpUYYEHHUE, CO3/IaHNE BOCIIUTHIBAIOIINX CUTYAIUi, TPEHUHT, YIIPaXKHEHHE, U 1. );

- METOJbl MOTHBAIIMU JEATEIBHOCTH M TNOBeAeHUs (0A00peHHe, MOOUIPEeHHE
COLIMAJIbHOM aKTHBHOCTH, MOPHUIAHUE, CO3JaHUE CUTyallMil ycrexa, Cco3/laHue
CUTYalLUN JJIsl SMOLIMOHATBHO-HPABCTBEHHBIX MEPEKUBAHUM, COPEBHOBaHUE U JIp.)

[Ipu peanuzauuu JUCHUIUIMHBI  IpeNojaBaTelb JOKEH  YYUTHIBATH
CJIeIyIOIIMe HalpaBJIeHUs BOCIIUTATEIbHOMN €SI TeIbHOCTH:

I'padsicoanckoe u nampuomuyeckoe 60ChumManue:

- popMupoBaHre y OOy4YaIOUIMXCSl WETOCTHOTO MHPOBO33PEHUS, POCCUICKOMN
UJIEHTUYHOCTH, YBOKEHUS K CBOEH ceMbe, OOIIECTBY, TOCYAaPCTBY, IPUHSATHIM B CEMBE U
00IIeCTBE JyXOBHO-HPABCTBEHHBIM M COILIMOKYJIBTYPHBIM IIEHHOCTSIM, K HAIIMOHAJIBHOMY,
KyJbTYPHOMY W HCTOPUYECKOMY HAclienuio, (OPMHUPOBAHUE CTPEMIICHHS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- popmupoBaHKe y 00y4aromuXcsi aKTUBHOM IPakJTaHCKOM MO3UIIMHU, OCHOBAaHHOM
Ha TPaJULMOHHBIX KYJIBTYPHBIX, JIyXOBHBIX M HPAaBCTBEHHBIX LIEHHOCTAX POCCHMCKOIO
oOmecTBa, JJIsi TOBBILIEHUS CIIOCOOHOCTM OTBETCTBEHHO pEaIM30BbIBATh CBOM
KOHCTUTYLIMOHHBIE 1IpaBa U 00SI3aHHOCTH;

- pa3BUTHUE MPABOBON U MOJIUTHUUECKON KYJIbTYPbl 00YJarOIMUXCS, pacliupeHne
KOHCTPYKTHBHOI'O Y4YacTHWsl B IPUHATHM PELICHUW, 3aTparuBarOlIMX UX IpaBa U
MHTEPECHI, B TOM YHUCJIE B Pa3IUYHbIX (JOPMAX CaMOOPIraHU3ALMH, CAMOYIPaBICHHUS,
00I1ECTBEHHO-3HAYUMOI J1€ATEIbHOCTH;

- opMHpOBaHME MOTHUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TMO3BOJSIIOUIMX ~ MPOTHBOCTOSTH  AKCTPEMH3MY,  KceHohoOuw,
JUCKPUMHUHALMK [0 COLUMAIbHBIM, PEJIUTHO3HBIM, pAacOBbIM, HalUOHAJIbHBIM
IpU3HAKaM, MEXITHHUYECKOM M MEXKOH(ecCHOHATbHOM HETepIUMOCTH, JAPYTUM
HEraTUBHBIM COLUAIbHBIM SIBICHUSIM.

Llyxoeno-npascmeennoe gocnumanue:

- BOCIIUTAHWE YYBCTBAa JIOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIMBOCTH,
YBXEHUS K POJUTENAM, YUUTENSAM, JIFOISIM CTapIIEro MOKOJICHHUS;

- bopMHpOBaHME TIPUHIMIOB KOJUJIGKTUBM3MA M  COJHMIAPHOCTH, JAyXa
MUJIOCEpAUST W COCTPAJaHUs, NPUBBIUKH 3a00TUTHCA O JIOASX, HAaXOIAIIUXCS B
TPYAHOM KU3HEHHOU CUTYallHH;

- hopMHpOBaHNE COTMAAPHOCTH U YYyBCTBA COILHMAIIBHON OTBETCTBEHHOCTH IO
OTHOLIEHUIO K JIOJSM C OTPaHUYEHHBIMHU BO3MOXXHOCTSMM 3J0POBbsI, IPEOOJIEHUE
IICUXOJIOTUYECKUX OapbepoB MO OTHOLIEHUIO K JIIOJIAM C OTPaHUYCHHBIMU
BO3MOXHOCTSIMU;

- popMHpOBaHUE SMOLIMOHAIBHO HACBIILIEHHOTO ¥ JYXOBHO BO3BBIIIEHHOTO
OTHOLLUEHUSI K MUPY, CHOCOOHOCTH M YMEHUs IepeaBaTh JAPYIMM CBOM 3CTETUYECKHUNA
OIIBIT.



Kynvmyprno-npoceemumenvcxoe éocnumanue:
- opMupOBaHKE ICTETUYECKON KapTUHBI MUPA;

- hopMupoBaHNE YBaXKEHUS K KYJIBTYPHBIM IIEHHOCTSIM POJHOTO TOpOAa, Kpas,
CTpaHBI;

- MOBBIIIICHHE MTO3HABATEILHON aKTUBHOCTH OOYJarOIINXCS.

Hayuno-obpazosamenvnoe socnumanue:

- popMHpOBaHNE Yy 00YYAIOIIUXCSI HAYYHOTO MUPOBO33PEHUS;

- hopMHpoBaHKNE YMEHHUS MTOTY4YaTh 3HAHHUS,

- hopMHupoOBaHNE HABHIKOB aHalW3a W CHHTE3a WHPOpPMAIMU, B TOM YHCIE B
npodeccruoHaIbHOM 00IaCTH.
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OneHouyHble MaTepUaibl MO AUCHUIUIMHE, MPEIHA3HAYEHHBI JJIsI OLICHUBAHUS
pe3yAbTaTOB O0YyUEHHS HA COOTBETCTBHE UHAMKATOPAM JOCTHXKEHUS KOMIIETEHIIUM.

OueHnBaHuE pe3yJbTaTOB OOY4YEHUS MO JUCHUIUIMHE OCYIIECTBISETCS B
paMkax Tekymiero koutpossa (TK) u mpoMexxyTodHO#l aTTecTaluu, TPOBOJUMBIX MO
6abHO-peiiTunroBoit cucreme (bPC).

1.TexHosioruyeckasi Kapra
Cemectp

PeliTuHroBeIe TOKa3aTeIN

HaumenoBanue paznena

DopMBbI U BU]T
KOHTPOJIS
| TeKyIIHii KOHTPOIIH
JlomoJIHUTETbHBIE
oamnel k TK1
Il Texyminii KOHTPOJIb
JlomoJIHUTETbHBIE
oamabl kK TK2
Il Tekymuii KOHTPOIH
JlomoTHUTETbHBIE
bamael kK TK3
Htoro
IIpomexxyTouHas
aTTecTanus

Paznen 1. «Ctpoenue TK1 15 | 0-15 15- 15-30
BelllecTBa» 30
Tect 4
3amuTa nabopaTopHOU paboTHI.
Otuer no naboparopHoit pabote 5
(OJIP)

OT4eT M0 CaMOCTOSATEILHON

pabote. Pa3HOypOBHEBBIE 3a4aun 3
u 3amanus (P33)
CobecenoBanue (COc) 3
Paznen 2. «3akoHOMepHOCTH TK2
NMPOTEKAHUSI XUHMHYECKUX 15 [0-15 30 15-30
MPOILeCCOB»

3amuTa 1a00paTOpHOI paboTHI.
Otuer no naboparopHoit pabote 8
(OJIP)

OTYeT 10 CaMOCTOSTEIIHHOMN

pabore. Pa3HOypOBHEBBIE 3a1aUn 5
u 3aganus (P33)

Cobecenosanue (COc) 6
Pazpen 3. TK3 25.

«JIEKTPOXHMHUYECKHUEe 25 |0-15 40 25-40

MpOoIEeCcChD)
Tecr 4
3amura 1ab0paToOpHOIl paboTHI.
Otuer no nabopaTopHoit paboTe 8
(OJIP)

OTYeT IO CaMOCTOATENIbHOM

pabote Pa3HOypOBHEBBIE 3a1aUn




u 3aganus (P33)

CobecenoBanue (COc) 6
IIpome:xyTouHas aTTecTanus oM 0-45
(3auer, 3k3amen, KII, KP)
3azaHue NPOMEKyTOUHOU 0-15
aTrTeCTaluu
B =

MUCbMEHHOH opMe 1o 0-30

oneram

2. OueHOYHbIE MAaTePHAIIHI TEKYLLEr0 KOHTPOJIS ¥ MPOMEKYTOYHOM aTTecTaluu
[IIkasa OIlEeHKH PEe3yJIbTATOB 00YUYEHUS MO TUCIUIUIUHE:

Ypoenb chopMUPOBAHHOCTH
WHMKATOpa KOMITCTESHITUN
o o Hwxe o
Boicokuit | Cpennuit Husknii
3ara"u- CpEIHETO
Kox Kox POBaHHBIE o7 85 110 100| o 70 10 84 | 0T 55 110 69| 0T 0 110 54
KOMITe- | WHIWKATOpa Pe3YIIbTATHI
TEHIIUH | KOMIIETEHI[MH | OOy4YEHHS 110 Ilxana onennBaHus
HCIUITIINHE HEyJ10B-
uch YIOBJIET- YA
OTJINYHO XOpOILO JIETBOPH-
BOPUTENBHO
TCIBHO
3a4TEHO HE 3a4TEHO
3HATh:
31 - 06a3zoBbie | YpoBeHb | YpoBeHb | Munuman | YpoBeHb
TMOHATHUS B | 3HAHUHU B | 3HAHHH B | BHO 3HAHHUH
obnacTu xumuu: | 00beMe, o0BeMe, JIOTIYCTUM | HIDKE
OCHOBHBIE COOTBETCT | COOTBETCT | BIH MHHHMAaJT
3aKOHBI XMMuH, | BYFOLLEM BYIOIIIEM YPOBEHb BHBIX
kmaccndukanu | TPOTPAMM | TIPOrpaMM | 3HAHMIA, TpeOOBaH
1o ¥ cBojicTea | € e, HMEET | MMEET Ui,
S — [TOJTOTOBK | MECTO MECTO HMEIOT
H, 0e3 | HECKOJIBKO | MHOTO MECTO
2JIEMEHTOB,
OIIK-3.3 —— " OIInOOK HErpyObIX | HETpyOBIX | rpyObie
. OIINOOK OIINOOK OIINOKHU
Hemoncrpup COEIMHEHHH,
yeT 3HaHHE CTpocHHE
OCHOBHBIX -
OIIK-3 | 3akoHOB ’
pacTBOPBI u
XHMHH U
ue
[MOHMMaHHE ApyT
xuMudeckux | AUCHCPCHBIC
NpOTIEcCoB CHUCTEMBI,
OKHCIIUTEILHO-
BOCCTaHOBUTEIIb
HBIE pPEaKUUd U
ANEKTPOXUMUYE
CKHE TPOIIECCHI,
MEXaHU3MBI
KOppO3uu u
METOBI 3aIUTEI
METAJIOB;
32 - oOmme




3aKOHOMCPHOCT
n XUMHYCCKUX

IIPOLIECCOB,

DHEPreTUYECKUE

3 dexTo

XUMHYECKUX

peakuuid,

BIIUSIHHE

1apamMmeTpoB

CUCTEMBI Ha

XUMHUYECKOE

paBHOBECHE U

CKOPOCTb

IIpEBpAICHUS;

33- ponb XUMUU

B M3Y4EHUU

HIPUPOJIBI,

pa3BUTHUH

TEXHUKH,

SHEPreTUYECKON

OTpaciu

YMETB:

Vi - [Iponemon | [Iponemon | IIponemon | ITpu
HCII0JIb30BATh CTPHUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUN
OCHOBHBIE H BI BCE | BI BCE | Bl CTaHAapT
JJIEMEHTapHbIE | OCHOBHBIC | OCHOBHBIE | OCHOBHBIC | HBIX
METOIbI YMEHUS, YMCHUS, YMEHUS, 3aJa4  HE
XMMHYECKOTO pEIIEeHbI pEIIEHBI pEILIEHBI IIPOJIEMOH
UCCIICJOBaHUS BCE BCE TUIIOBBIE | CTPUPOBA
BELICCTB U OCHOBHBIC | OCHOBHBIE | 33Jaud  C | HBI
COCIMHEHUH, 3aJjayd ¢ | 337a4d  C | HErpyObIM | OCHOBHbIE
Y2 -onpenensats | OTAENbHBI | HETPYOBIM | U YMEHUS,
BaJICHTHBIE MU u OLIMOKAMHU | UMEIOT
BO3MO>KHOCTH HECYILECT | omMOKamy | , MECTO
aTOMOB, BEHHBIMHM | , BBINOJIHEH | IpyOble
OOBSICHATH HEN0YETa | BBIIOJHEH | Bl BCE | OLIMOKHU
3aKOHOMEPHOCT | MH, Bl BCE | 3aJlaHus,

Y XUMHUYECKUX | BBIIIOJIHEH | 3aJlaHus B | HO HE B
IIPOLIECCOB, Bl BCE | IIOJIHOM IIOJIHOM

V3 - BBINONHATE | 3a7aHusl B | 00bEME, o0Bbeme

TUIIOBBIE IIOJIHOM HO

pacueTsl 1o o0Bbeme HEKOTOPBI

OCHOBHBIM e c

TEMaM U HeJo4era

paszenam MU

XUMHH

BJIQJIETh!

BI - naBeikamu | Ilponemon TpoemoH Nwmeercs ITpn
UCIIO/Ib30BAaHUs | CTPUPOBAH cTpHpoBaH MHMHHMAIb | PELICHAH
UHPOpPMALUU O | BI HaBBIKU 6 HBIN CTaHAapT
XMUMHUYECKUX npu BT Da30BbIC Habop HBIX
Ipoleccax B peLIeHUN HaBbIKH HaBBIKOB | 3a/1a4 HeE
npogeccuoHanb | HecTaHaap 1pHt JUTSt IIPOJIEMOH
HOI THBIX PCUICHIN | hemenns | cTpuposa




JIeSITEIIbHOCTH 3amau 0e3 | cTaHgapTH | CTAHIAPTH | HEI
omuOOK U | pIX 3334 ¢ | BIX 337134 C | 6a30BbIE
HEOA04YCTOB HEKOTOPEI HCKOTOPLL HaBBIKH,
MH MU HMEIOT
Heymouera | HEAOYCTa | MECTO
MU MU rpyOsbie
OIIHOKU

OHCHK& «OTJIMYHO» BLICTABJISICTCSA 34 BBLIMMOJIHCHUC pdcCUemHblX munoesvlx

300aHUll 8 cemecmpe;, necmoesblx 3a0aHuL7; 2]ly6OKO€ NOHUMAHUE XUMUYECKUX

CBOLCMB eeuecmes npu CO6€C€00661HMM, noJjiHvle U CO@@inCClmeﬂbele onmeenibl HA

60NnpocCyl ounema (meopemuquKoe u npakmuieckoe 3a0aHue);

OI_[€HKa «XO0PpPOoII0» BBICTABIIKICTCA 3a BBIIIOJIHCHUC pacdyemHvblx mMunoesvlx

3a0ay 6 cemecmpe,; necmoesblx 3a0aHuzZ,' NOHUMAHUE XUMUYECKUX CBOLCME eeujecmse

npu cobecedo8anuu, 0QopMIeHUS OMUEemOo8 no 1aDOPaAmopPHuIM pabomam, omeemol

Ha 60npocwvl bunema (meopemuyeckoe Uiy NpaKmuieckoe 3a0anue),

OIIGHKa «YAOBJETBOPUTECJIbHO0» BbBICTABIIACTCA 3a BBIIIOJIHCHHUE THUIIOBBIX

PACUEMHbIX 3a0ay 6 cemecmpe u mecniosvlx 361061HM1:Z,'

OIleHKa «HEYAOBJIETBOPUTECJIbHO» BBICTABIIICTCA 34 ci1aboe M HEMOJHOE

BBIIIOJIHCHUC THIIOBBIX pac4enHvlx 3a0ay 8 cemecmpe u mecniosoblx 3a0aHUl.

3. IlepeyeHb O1LIEHOYHBIX CPEICTB
Kpatkast xapakTepucTrka OLIEHOYHBIX CPEACTB, UCHOJB3YEMbIX MPU TEKYILEM

KOHTpPOJIC YCIICBACMOCTH U HpOMe}KyTOqHOﬁ arrecrTaguu 06yqa10mer0051 10
JTACIUILINHE
HaunmenoBanue Onucanue
OIICHOYHOT'O KpaTkas xapakrepucTruka OLIEHOUYHOTO CpeACTBa OIICHOYHOTO
CpeICcTBa CpelcTBa
Koncnektuposanu| Kpatkoe TekcToBoe mpeacTaBieHue nepepadoTaHHOM [lepeuens paznenon
€ yueOHOTO uHbopmauu
Marepuana
[lepeuens 3amanuii u
OT4er o BrimonHenue J'Ia60pan)pHOI71 pa69TLI, o0OpaboTka BOITPOCOB JIJIst
. pe3yabTaTOB HCIBITAHUN, HM3MEPEHUI, HKCIEPHUMEHTA. 3aIUTHI
nabopaTopHOU .
pacore (OJIP) O(i)OpMJ'IeHI/Iev oTyYeTa, 3aluTa pe3yIbTaToOB nabopaTtopHoit
nabopaTopHOil pabOTHI 1O OTYETY paboThl, IepeueHb
TpeOOBaHUH K OTUETY
PaznuyaroT 3a1auu U 3a1aHUs:
a) PEeNpOyKTUBHOTO YPOBHS, MO3BOJIAIONINE OI[CHUBATD
U JIMaTHOCTHPOBATh 3HAHHME (PAKTUUECKOTO MaTepualia
PasHoypoBHeBbIe | (0a30Bble TOHSATHS, aNTOPUTMBI, (GaKThl) WU yMEHUE Kommnekr
3a/lauM U 3aJIaHUs | MPaBUIBHO HCIOJB30BaTh CHEIHAlbHBIE TEPMHUHBI U Pa3HOYPOBHEBBIX

(P33)

MOHATHS, y3HaBaHUE OOBEKTOB H3YUEHHS B paMKax
OIIPENIETICHHOTO pa3zelia JUCHUILINHBI,

0) PEeKOHCTPYKTUBHOTO YPOBHS, MO3BOJISIONINE OICHU-
BaTb M JHATHOCTUPOBATH YMEHHUS CHHTE3HPOBATH,

3aJ1a4 ¥ 3aJaHun




00001maTh (bakTUIeCKHiA u
MaTepuall ¢ (OpPMYTUpOBAHHEM
YCTaHOBJICHHEM MPUYUHHO-

AQHAIIM3UPOBATD,
TEOPETUYECKUI
KOHKPCTHBIX BbIBOIOB,
CIIEICTBEHHEIX CBS3€Hi;
B) TBOPUYCCKOTO YPOBH:, IMO3BOJIAIOIIUC OLUCHHMBATL U
ANarHoCTUpOBaTb YMCHU, HHTCIPUPOBATL 3HAHUA
pa3IUYHBIX 00JacTel, apryMEeHTUPOBATh COOCTBEHHYIO
TOYKY 3pE€HUS

CpencTBo KOHTPOJIS, OPraHM30BAHHOE KaK CIICIUaIbHAs
Oecena mpernojaBaressi ¢ 0Oy4arOIUMCSl Ha TEMBbI, CBS-

Bonpoce! o

ColOecenoBanue N .
(C6¢) 3aHHBIC C U3y4aeMOU AUCIUIUIMHON, U PACCUUTAHHOE Ha paznenam
BBISICHEHHE 00beMa 3HAaHUK 00ydaromerocs mo onpese- MUCIUTUINHBI
JIEHHOMY pa3Jieny, TeMe, npoodiemMe u T.11.
Cucrema CTaHJApTU3UPOBAHHBIX 3aJIaHuM,
KoMIuiekT TeCTOBBIX
Tect (Tecr) TI03BOJISIONIAS aBTOMAaTU3UPOBATH 11010)1 (14 0)% —
W3MEPEHUS] YPOBHS 3HAHUIN M YMEHUN 00yJaronierocs
4. Hepequb KOHTPOJbHBIX 3aJaHUid  WJIH  HMHBIE MaTepHaJbl,

Heo0XoauMbIe ISl OLEHKH 3HAHUH, YMEHUIl W HABBIKOB, XapaKTepPHU3YIOIIHX
Tanbl (OPMUPOBAHUS KOMIIETEHIIMI B MpoIecce 0CBOEHUS TUCITUIIUHBI
Ilpumep 3a0anus
Has texkymero kourpoass TK1:

HpOBep}IGMa}I KOMIICTCHII WA .
OIIK-3 — CnocobGeH MpUMEHSATh COOTBETCTBYIOIIMHN (HU3UKO-MaTEeMaTHYCCKUN ammapar,
METO/Ibl aHAINM3a ¥ MOJIEIHPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIBFHOTO MCCIEA0BAaHUS MPU
pelieHny npodhecCHOHANBHBIX 3344
OIIK-3.3 — JleMOHCTpUpYyeT 3HAHUE OCHOBHBIX 3aKOHOB XMMHH U TOHUMAHUE XUMHUYECKUX

IIPOLIECCOB
Tecr
Bonpoc Bapuanmsr omeema
1. Oxcuo kpemHnusa myzoniagox, MONEKYIAPHASL
Hepacmeopum. Eeo AMoOMHA
KPUCMANIUYECKAS PeULemKA: UOHHAA
MEManIUIecKast
2. Opbumanu, nepeuucienHoie 6 2s, 2p, 4f, 3d
nopsoke yeenudenus ux 2s, 2p, 3d, 3p
SHepeuu: 2p, 3p, 3d, 4s
3s,3p,4s,3d
3. Maxkcumanvroe qucno 1
9NEeKMPOHO8 Ha 3S- opoumanu: 2
6
8
4. Bewecmsa ¢  UOHHOU Jlemyyu
KPUCMALIUYECKOU peulemKot Inoxo pacmeopumvl 8 600e
Hmerom HusKue memnepamypul niasieHus
Hmerom 6v1coKYI0 21eKMPONPOBOOHOCHb 80OHBIX PACBOPOS
5.  Kpamnocmv  ceazu 8 2
monexyne CO 1
3
4
6. Yacmuya, umeiowas 6oavuie Amom nampust




npOmMoOHO8, Yem I1eKnporos Hown xanus

Xnopuo-uou

Cynbuo-uon

7. Vraocume coomeemcmeue | a) L{unk (Ne 30) Omeem 1. d-anemenm;
medncdy Hazeanuem u munom | 6) Camapuii (Ne 62) Omeem 2. f-onemenm,

XUMUYECKUX D]IeMEHINO8 8) Paouii (Ne 88) Omeem 3. S-anemenm;
2) Kcenon (Ne 54) Omeem 4. p —snemenm.
8. B amome monuboena (Ne 42) cooepoicumcsi  npomoHa
9. Dnexmponnyio 0>
KOHGueypayuio 6HeUIHEe20 Ar
IHEpeemu1ecKo2o VPOBHSL Mg?*
3s23p® umeem wacmuya [

Oxeusanenm u MOJAPHASL MACCA IKBUBATIEHMA CEPHOU KUCTIOMbL 8 PEAKYUSX C pACMBOPOM WeloYU,
ecu oopazyemca NaHSOs paénbi u COOMBEemcmeeHHo.

11. DxBUBaJIEHT U MOJIIPHAs Macca SKBUBAJIEHTA CEPHOU KUCIIOTHI B PEAKIUAX C PACTBOPOM
mienouu, eciu oopasyercs NaxSO4 paBHBI u COOTBETCTBEHHO.

12. Ha HelTpamu3anuto KUCIoThl Maccol 2,18 T n3pacxomgoBano KOH maccoit 2,49 r. MomnspHast
Macca SKBUBAJICHT KHCIIOTHI paBHA

13. Ipwu cropanun 5,00 T TpexBaJICHTHOTO MeTaiIa 00pa3oBanock 9,45 r ero okcuna. MoisipHas

Macca 3KBUBaJICHTa 3TOT0 MeTaslia r/Monb. XUMHUYECKUN 3HaK MeTaia .
14. Kaxasa ¢opma 3anucu n=3
ompasicaem dHepeemuiecKoe | =1
cocmosnue d31eKkmpona? m =0
ms=1/2

15. Hanuwume Xumuueckuili 3HAK D1eMeHmMA, KOMOPOMY — COOMBEMCMEYION NeKMpPOHHAL
cmpykmypa: .... 4s*3d°

16. Hanuwwume Xumuueckuti 3HAK O91EMeHMd, KOMOPOMY COOMBEMCMBEYION  JIeKMpPOHHAS
cmpykmypa: .... 65?50 4f’

17. Hanuwwume Xumuueckuil 3HAK D1EMEHMA, KOMOPOMY COOMBEMCMEYION JIeKMpOHHAS
cmpyxkmypa: .... 5s?4d05p?

18. Cpeou nepeuucnenmvix HEeOH
XUMUYeCKUll  J1eMeHm ¢ ATFOMUHUL
MAKCUMANILHBIM — paouycom Kanui
amoma: Kanoyuti
19. Xumuueckue s1emenmol yenepoo, KpemMHu, Kaaull
nepevucienvl 8  NopsoKe 68000p00, OOP, ANOMUHULL
yovI8aHUsA amomMHO20 Hampuii, x10p, pmop
paouyca 8 paoy: cepa, KpemHul, MazHuul

20. Hanwmmmre xumMuueckne 3HaK QJICMCHTA, aTOM KOTOPOTO UMECT JJICKTPOHHYIO KOH(I)I/IpraHI/IIO
152 252 28 3% 3p° 300 452 4p 409552

21. Amom kaxoeo snemeHma esponuil
wecmozo nepuooa umeem 8 2a00UHUIL
OCHOBHOM cocmosiHuu camapuii
MaKcumanbHoe qucno bapuii
HeCnapeHHbIX 371eKMpPOHO8.

22. CxoO0HYy10 KOHQu2ypayuro HeuwHe20 IHepemuyecko20 YPOGHSA UMEIOm amomvl MAHUs U




23. B psaoy snemenmog Li — | yovieaem amomuwiili paouyc

Na — K — Rb: ocnabesaom Memaiiudeckue ceolucmaed

YMeHbUlaencs 4Uucjlo npomoHoe 6 AamomMHOM ;zdpe

yeeauuueaemcs Yucilo 3J1€KMpPOHHbLX Cl10€6

24

25. Yucno eanenmmuvix 21eKMPOHOE 6 OCHOBHOM COCMOSIHUU AMOMA 21NeMEeHmd, 00paszyiouje2o
gvicuull okcuo cocmasa 2203 pasHo

26.  Ilopsaokoswiti  HOMep YUCly 91eKMPOHO8 8 amome
XUMUYECKO20 —dNeMeHmd 8 3HA4eHUIo 8vblculell 8aIeHMHOCIU JJIeMEHMA N0 KUCIOPOOy
nepuoou4ecKo cucmeme YUCy 91eKMpPOHO8, HeOOCMAIOWUX 00 3A8ePUICHUS GHEULHE2O
.. Menoeneesa 971eKIMPOHHO20 CO5
coomeemcmayem YUCTY INeKMPOHHBIX CTI0E8 8 AMOoMe
27.  Haubonvwee  uucno ¢dmop
BAJIEHMHBIX 9NEeKMPOHO8 6000p00
umeem s1emMeHm Hampuii
cepa
28. Inasnoe ksanmosoe uucio onpeoessem 9/IeKMPOHA

29. Aeémop s10epHoll MOOenu CMmpoeHus amoma

30. Ilepsyto modenv cmpoerus amoma npeonroHCul

31. 3Buauenus esvicwen u +2u-6

HU3Wel CcmeneHu OKUCIeHUS +6 u -2
cepul COOMBEMCMBEHHO +6 u -3
pashw. +5u-2
32. Ilepsyro uoero, umo sewecmea coCmosim u3 amomos, blOGUHYL
33. Opbumanvhoe 21+1
K8AHMOBOE YUCIO MONCEM 3
NPUHUMAMb 3HAYEHUe: 2
n

34. Dopmyna eewecmea 6 HBr
KOmopom peanuzyemcsi Br,
MOJIbKO UOHHbLU MUN C853U K2SO4

KBr
35. DJIEKTPOHHYIO Fe3*
KOH(HUTYpalMio  HWHEPTHOTO cr
ra3a UMeeT HOH. .. cu?

Fe
36. Cxomuyto | Kanbyus
KOH(MUTypalMio  BHELIHETro xpoma
SHEPreTHYECKOTO YPOBHS KpEeMHUS
HMMEIOT aTOMBI MarHus u ... QAIOMUHUSL

37. Ilopsokoswiti HOMep dllemenma, 31eKMpPOHHOe CHMPOEHUe Amoma KOmopoz2o 1522522p3,

pasen...

38.  Haumenvuiee  uucno KUCTIOPOO

BAIEHMHBIX 9IeKMPOHO8 KpeMHULl

umeem semMeHm 6000p00
Kanobyuti

39. HaumeHnvwiyro sHepeuro MazHus

UOHU3AYUU UMeem aMmOM... ANIOMUHUSL
KpeMHUsl
Hampusi




40. Haumenvuiee cpoocmeo K
INEKMPOHY umeenm amom:

¢mop

KUCIOPOO

cepa

asom

41 J{nsa s1ekmporos, Haxo0auWuxcs Ha p-opoumaisx, 3naienue opoumanbHo20 K8AHMOBO20 YUCIA

PABHO ...

42. D@opmyra eewecmsa,
MOJIeKYIbl KOMOPO20 UMEN
JIUHElHoe Cmpoenue, umeen
8UO ...

H>S

NO2

CO2

SOs.

43. Homep nepuoda
nepuoouyecKoti cucmeme
XUMU4ecKux snemenmos JJ.
U. Menoeneesa pasen uucny

JJIEKMPOHOB 6 Anmome

JJIEKMPOHOB 60 BHEULHEM CIlO€ AMOMOB

He()ocmaiou;ux JJIEKMPOHOB 00 3A6EPUEHUA DJIEKNMPOHRHO20 CI105

3ANOJIHAEMbIX IJIEKMPOHHbIX Cl10€6 6 AMOMeE

44. OcHOBHBIE CBOWCTBa
COCIMHEHUN YCWIMBAIOTCA B

pany

LiOH — KOH — RbOH

LiOH — KOH — Ca(OH),

Ca(OH); — KOH — Mg(OH),

LiOH — Ca(OH), — KOH

45. Haumenvuwiyro suepeuto
UOHU3AYUU UMeem amOM:

MACHUA

AJIIOMUHUA

KpeMHUsl

Hampus

46. TlopsoKoswiii HOMep S7eMeHma, S1eKmpoHHOe cmpoenue amoma xkomopozo 1s? 28 2pd,

paesen

47. Amom Kako2o snemeHma nAmo20 nepuoda umeent 6 OCHOBHOM COCMOAHUU MAKCUMATIbHOE

YUCJIO HECNAPEHRHBLIX 3]1EKNPOHO6

(Hanuwume XumMu4eckuil 3Hax d1emenma)

48. Yucno necnapeHHvix 1eKMpPOHO8 8 OCHOBHOM COCHMOSHUU AMOMA dJIeMEeHmda, 00pazyioue2o
svicuiull okcud cocmasa 3,0s, pasHo

49. U3 oOamnoco nepeuns B, Al, Ga, In, Tl
XUMUYECKUX 271eMeEeHMO08 C, Si, Ti, Ge, Zr

evlOepume 9/IeKMpPOHHbLE Ba, Li, Cs, Mg, Ca

auHano2u: Na, Mg, Li, Al, Sc

50. Bo emopom nepuooe go3pacmaen 3NeKMpPOOMPUYAMETbHOCHLb
Ilepuoouuecxoii  cucmemol

anemenmos [.U. Menoeneesa
C ysenuueHuem 3apsaoa a0pa
V XUMUYECKUX D]IeMeHMO8:

YyMeHbuaemcs 3apsao s0pa

803pacmaem amoMHwlil paouyc

so3pacmaent CmeneHb OKUCIeHUA

Bomnpocsl k kommiiekcHomy 3aganu 7K1 (Coc)

1. Yto uzyyaetr xumusi?

2. Uto Takoe XUMUYECKHUIA SKBUBAJICHT?

3. B ueM cymHOCTb 3aKOHA SKBUBAJICHTOB?

4. HazoBuTe MMEHa YY€HBIX, OMUIINUTE SKCIEPUMEHTBI, C TOMOIIBI KOTOPBIX
YCTaHOBJICHO CJIOKHOE CTpOeHUE aTroma?

5. Kakue nmpuHIUIIBI JIeKaT B OCHOBE KBAHTOBOM TEOPHUU CTPOCHUS aToma?

6. Uto Takoe sHEepreTUUecKuil ypoBeHb? Kakoe KBaHTOBOE YHCIIO OTIPENeTsieT
SHEPTHUIO JIEKTPOHA?




7. Yto Takoe opOUTaIbHBII MOMEHT KOJIMYECTBO ABUXKEHUS 31eKkTpoHa? Kakoe
KBAaHTOBOE YHCJIO OMNpEACISIET OpPUEHTAIMIO DJIEKTPOHHBIX opOuTaneid B
IIPOCTPAHCTBE?

8. Kakoe KBaHTOBOE YHUCJIO OMNpeessieT COOCTBEHHBbIH MOMEHT KOJMYECTBA
JBH>KEHUS DJIEKTPOHA?

9. Kakoil sHepreTH4eCKuil OJyPOBEHD 3aIMOTHAETCS AJIEKTPOHAMU PaHbIIIE: 5
iy 4d; 6s win 5p u nouemy?

10. Kakoii puznyeckuii cMbICT UMEET MOPAAKOBBIA HOMED 3JIEMEHTA U TIOYEMY
XUMUYECKUE CBOMCTBA 3JIEMEHTA ONPEIENIeTCS 3apsIoM ero aToma?

11. [To xakoMy MpU3HAKY SJEMEHThl B MEPUOJUYECKON CUCTEME DJIEMEHTOB
(TICB) moapasnensitores Ha S, P, d,f- ameMeHThI?

12. Kakue 37eMeHThI Ha3bIBAIOT AJIEKTPOHHBIMU aHAJIOTamMu?

13. Kak 3anoJiHsItoTCS JIEKTPOHHBIE YPOBHU, OJYPOBHU M OPOUTAIIA TIO MEPE
YCJIO)KHEHHS aTomMa?

14. Kakue cBOWCTBa aTOMOB SIBJISIFOTCS TIEPHUOTUUECKUMU ?

15. 3apsnapl sgep 2JIEMEHTOB B MEPUOJAMYECKON yBEIMYMBAIOTCS, a CBOWCTBA
nepuoandecku. Kak 310 o0bICHUTE?

16. YV kakoro u3 5JE€MEHTOB YETBEPTOrO IMEpHUoJia — MapraHila uiau Opoma
CUJIbHEE BBIPaKEHbBI METAJUTMYECKHUE CBOMCTBA?

17. 13 xakoro umcia atoMoB cocTosaT 1t u 1 cm® maruus?

18. KTo 1 Koraa OTKpbUI MEPUOIUYECKUN 3aKOH?

19. TlpuBenuTe MpUMEPHI CXOTHBIX IO XUMUUYECKUM CBOMCTBAM 3JIEMEHTOB.

20. Kak u3MeHSI0TCSI CBOMCTBA 3JIEMEHTOB MPHU NIEPEXO0/I€ OT JIUTUA K GTOpY?

21. Kako# »ieMeHT BhIJIesSeTCs B OTASIbHbBIN 1-iinepuon?

22. Kax ¢opmymupoBan J[.JI. MeHneneeB OTKpPBITBIH WM MEPUOIAUYSCKUIN
3aKOH?

23. KakoBa coBpeMmeHHas (HOPMYIMPOBKA TEPUOJMYECKOTO  3aKOoHA?
OObsicHUTE, TOYEMY B MEPUOJIUYECKON CUCTEME IJIEMEHTOB aproH, KOOAIbT, TEIIYP
U TOpUW TOMELIEHBl COOTBETCTBEHHO MEpE] KalheM, HUKEJIEeM, HOJIOM U
POTAaKTUHUEM, XOTSI 1 UMEIOT OOJIBIIYI0O aTOMHYIO Maccy?

24. Yto sBisieTcsi TpadUueCKUM BBIDQXKCHHEM TIEPUOINIECKOTO 3aKOHA?

25. YTo Takoe mepuo]i MepruoInIecKOil CUCTEMbI XUMUYECKHUX AIIEMEHTOB?

26. CKOJbKO TIEPUOIOB, PAJIOB U TPYII B IEPUOANIECKON cucTeMe?

27. Kakue nmepuossl I1CH Ha3pIBaIOTCS MaIbIMH?

28. Kakue nepuoast [1CD sBnstoTCs 60IBITUMEU?

29. Kak Ha3bIBalOTCS AJIEMEHTHI, KOTOPHIE B TIEPUOANIECKON CUCTEME CIEIYIOT
nocJe janTtaHa? I'ie oHu pacrosaratorcs B IEpUOANYECKOil cucteMe?

30. Kakoii mepuo SBisieTcsi He3aBePIICHHBIM?

31. YUrto Takoe akTmHOWIBI? ['e OHHM pacmojararoTcsi B MEPUOIMUYECKOU
Tabnune?

32. Kak m3MEeHSIOTCSI CBOMCTBA DJIEMEHTOB B IEPHO/IAX CJIeBa HAMPaBo?

33. Uto Takoe rpymmna nepuouIecKoil CUCTeMbI?

34. V3 xakux MOATPYII COCTOUT Kaxkhas TPYIIa MEePUOAYECKON CHUCTEMBI?
[To xakoMy IpHU3HAKY 3JIEMEHThI O0BEAUHSAIOTCS B TPYINIbI U MOJATPYIIIbI?

35. Kak m3MeHSIOTCSI CBOMCTBA DJIEMEHTOB B A-TIOATpymnmax?



36. Kak U3MeHsSI0TCS KMCIOTHO-OCHOBHBIE CBOWMCTBA OKCUIOB U TMAPOKCU/IOB,
KOTOpbIE 00pa30BaHbl 3JIEMEHTaMU KaKON-I100 TJIaBHOM NOATPYIIIbI?

37. Yro Takoe sHeprusa voHuzanuu’? B kakux enquHunax oHa BeipaxkaeTcs? Kak
U3MEHSETCS BOCCTAHOBUTENbHAS AKTUBHOCTH S- W P-3JEMEHTOB B TIpynmnax
MEPUOIUYECKON CUCTEMBI C YBEJIIMYEHUEM MOPsAIKOBOro Homepa? [louemy?

38. Meraminyeckue CBOWCTBA S-3J€MEHTOB | rpymmbl OT JIUTUSA K LE3UIO
BO3pacCTaloT, a AJIEKTPOIPOBOJIHOCTh METAJIOB B 3TOM e psay yMeHblaeTcs. C ueM
9TO MOYKHO CBSI3aTh?

39. Urto TaKoe AIEKTPOOTPULIATEIIBHOCTD ? Kaxk U3MEHSETCS
ANEKTPOOTPULIATETLHOCTh P-3JIEMEHTOB B TNIEPHOJE, B TpyMIe MNepUoANYECKON
CUCTEMBI C YBEJIMUYEHHUEM MOPsAKOBOro Homepa? [louemy?

40. Yro Takoe cCpoJCTBO K 3JeKTpoHY? B KakuX eIuHUIIaX OHO BhIpa)aeTcs?
Kak u3meHsieTcs OKUCIHMTENbHAs aKTUBHOCTh HEMETAUIOB B IMEPHOJIE M B TPYIIIe
NEPUOJUYECKON CUCTEMBI C yBEJIMYEHHEM TNopsakoBoro Homepa? Otser
MOTHBUPYHTE CTPOCHHUEM aTOMa COOTBETCTBYIOIIETO JIEMEHTA.

41. Kakoii sneMeHT sBIAeTCS 0oJjiee aKTUBHBIM METAJIOM: AJIOMUHUNA WIIH
HaTpuii?

42. Kaxoil snemMeHT sBisieTcss Oosiee aKkTUBHBIM HEMETAJUIOM: YIJIEPOJl WIIH
KUCJI0pOJ?

43. Kakoil u3 31eMEHTOB YETBEPTOro MNEpHOJa — BaHAJAMM MM MBIIIbSIK
obnanaer Oosiee BBIPaXEHHBIMU METAJUIMYECKUMHU cBoicTBamMu? Kakol u3 3THX
3JIEMEHTOB 00pa3yeT ra3000pa3HOECOeIMHEHNE C BOJOPOIOM?

44, Y Kakoro u3 P-3JE€MEHTOB IISITOM TPYINIBI NEPUOJUYECKON CUCTEMBI —
docdopa mim cypbMbl — CHIIbHEE BBIPAKEHbI HeMeTaJuInueckue cpoiictBa? Kakoe u3
BOJIOPO/IHBIX COEIMHEHUI TaHHBIX JIEMEHTOB 00Jiee CUIIbHBII BOCCTAHOBUTEID?

45. Kakas u3 JByX MEpPEUUCICHHBIX KHUCJIOT SsIBIsETCS Oojee CHIIbHOM:
yroabpHas uid 6opHas?

46. Kakoil u3 1BYyX THUIPOKCHIOB IMpOsBIsAET Oojiee CUIIbHBbIE OCHOBHBIE
CBOICTBA: TUAPOKCU]] AJIFOMUHUS WIN THAPOKCU MarHus?

47. Kakoir okxcung — TiO, mmuCrO3 — obGmagaet 0Oosiee BBIPaKEHHBIMH
KHUCJIOTHBIMU cBoiicTBamu? [louemy?

48. Yto Takoe METaUIMYHOCTHh 3JeMEHTOB? UTO SBISETCS KONHMYCCTBEHHOU
XapaKTEePUCTUKON METANIMYHOCTH ?

49. Yto Takoe HEMETAJUIMYHOCTH 3JeMEHTOB? UTO SBISAETCS KOJUYCCTBEHHOM
XapaKTEePUCTUKON HEMETATIUYHOCTU?

50. UYto Takoe xuMuueckas CBi3b? Ha Kkakue TUIIBI TOAPA3CISIOT
XUMUYECKYIO CBSA3b?
51. KakoB Mmexanu3M 00pa3oBaHUs KOBAJICHTHOM XUMHYECKOM CBS3U?
52. Kakas koBaJIeHTHasi XUMHUYECKasl CBS3b SBIISCTCS IMOJISTHON U HE TTOISPHOM?
53. B uyeM orianume OOBIYHONW KOBAJCHTHOW CBS3M 110 JIOHOPHO-AKIIEITOPHOMY
MEXaHU3MY?
54. B yeM CyIIHOCTh METO/Ia BaJICHTHBIX CBS3EH?
55. KakoB MexaHu3M o0pa3oBaHusi BOJIOPOAHOM cBsi3u? Kak BiHsieT BOSHUKHOBEHUE
BOJIOPOTHOM CBSI3M Ha (PU3MYECKHE CBOMCTBA COCTMHCHMIA.



56. OnummTe MeXaHW3M 00pa30BaHMS METAITMYECKOUW cBs3u. HazoBuTe cBoiicTBa
METaJIJIOB, 00YCIIOBICHHBIC HATMYMEM B HUX METANTMYECKON CBA3H.
57. OnumuTe MeXaHu3M 00pa30BaHUs U CBOMCTBA HOHHOMW CBSI3U.

58. OnuumuTe XMMHUYECKYIO CBS3b B MoJiekyje N2 ¢ Mo3uiuii MeTojla BaJIEHTHBIX
CBA3EH.

59. Onuure XMMUYECKYIO CBsA3b B Moliekyje H2O ¢ mo3uumii MeTosia BaJIEeHTHBIX
CBA3EH.

60. OnummuTe XMMUYECKYIO CBsI3b B MoJieKyie O2 ¢ o3Il MEeToAa MOJIEKYIISIPHBIX
opOuTane.

61. Ilouemy ™monekyna Kuciopojaa mapamarHuTHa? OTBET MOSCHUTE C TO3UIIMMA
METO]1a MOJIEKYJISIPHBIXOpOUTasIei?

62. Ilouemy moisekyna a3zoTa auamarHuTHa? OTBET MOSICHUTE C MO3UIUH MeToJa
MOJIEKYJISIPHBIX OpOUTAJICH.

Tunosbie 3axauu (P33):

1. CkoJbKO MPOTOHOB, HEUTPOHOB, DJIEKTPOHOB B aromax sjiemeHToB ¢ 30
nopsiikoBeIMU HOoMepamu 20, 51, 937 Hanumure moJjiHbIe 2JIEKTPOHHBIE (DOPMYIIHL.
VYkakuTe BaJ€HTHBIE AJIEKTPOHBI, YNCIIO HECTIAPEHHBIX JIEKTPOHOB.

2. HazoBuTe 3eMeHTBI, HMEIOIIME 10 JIBA JIEKTPOHA Ha MOIYPOBHAX 4P u 4d.
Hanumure nonHbie 31eKTpoHHbIE (OPMYIIBI aTOMOB 3THUX JJIEMEHTOB U YKAXKHUTE UX
nosioxkenue B [ICO: nepuon, rpynna, noarpynna

3. Xnopua maraus cofaepxkut 36,4 % xanblus. Beruuciante MOJISpHYIO Maccy
SKBUBAJICHTA KaJbLUS.

4. Tlepuomuueckas cucrema .M. MenneneeBa. Hanummure 31I€KTpOHHBIC
dbopmynel 2s1eMeHTOB 19 1 29. SIBISIIOTCS M 3JIEMEHTHI AJIEKTPOHHBIMHU aHAJIOTaMH,
noyemy?

5. CemeiicTBa a5eMeHTOB S, P, d, f. YKakuTe mopsakoBbie HOMEpa 3JIEMEHTOB,

2.3
ANEKTPOHHBIE (OPMYJIBI KOTOPHIX HWMEIOT OKOH4YaHue ..NS“np°. Hamummure

AIEKTPOHHYIO (hOPMYITy dJIEMEHTa ..nsznp3 YETBEPTOTO MEPUOA.

6. HazoBuTe 311eMEHTHI, UMEIOIIHE TI0 JIBa YJICKTPOHA Ha MOAYPOBHIX 4P u 4d.
Hanumure nonHbie 31eKTpOoHHBIE (DOPMYIIBI aTOMOB 3THX JJIEMEHTOB U YKAKHUTE HX
nonoxxenue B [1CI: nepuon, rpynmna, mnoArpymnma.

/. HazoBuTe »>IEMEHT YETBEPTOro NEpUoAa, aTOM KOTOPOTO COJEPHKUT
HeOOJIBIIOE  YHCIIO HeCcHmapeHHBIX d-2JIeKTpoHOB. HammmmTe ero  mojHyro
ANEKTPOHHYIO (POPMYIY U YKAKUTE BAJICHTHBIE AJIEKTPOHBI.

8. Hamummute 3mekTpoHHBIE POPMYIIBI ABYX AJIEMEHTOB 5-TO MEPHOa: C OTHUM
HECIAPEHHBIM 3JIEKTPOHOM M JBYMSI HeCHapeHHBIMHU 3yieKTpoHamu. HazoBute wux
MOPSIAKOBBIE HOMEPA, YKAXKUTE YUCTIO MPOTOHOB U HEUTPOHOB B UX aTOMAX.

9. Ilpu okuciennn MeTtamia maccoi 8,43 T oOpa3oBajcs okcua maccoi 9,63 T.
Boluncnute 3HaueHUs1 MOJISIPHBIX MAacC SKBUBAJIEHTOB METAJIJIa U €r0 OKCUA.



10. Ha BoccranoBnenue 7,09 r okcuja NBYXBaJE€HTHOIO MeTajla TpeOyeTcs
2,24 n Bomopona (H.y.). BbluMciuTe SKBUBAJIGHTHYIO MacCy OKCUJA H
HKBHBAJICHTHYIO Maccy MeTaia. Yemy paBHa aToMHasi Macca MeTaua’?

11. Insg sneMeHTOB ¢ MHOpPAIKOBBIMHM HOMepamu 13 u 41 ykaxure 4ucCio
MIPOTOHOB, HEUTPOHOB U ANEKTPOHOB. Hanmuiure 3nekTpoHHbIE GOPMYIIbl, YKAKUTE
BaJICHTHBIEC 3JIEKTPOHBI, YHCIO HECHApEeHHBIX AMeKTpoHOB. K Kakum sneMeHTam (S-,
p-, d- uau f-) oHK OoTHOCATCS? YKaKUTE MX IMOJOKECHUE B MEPUOIUYCCKON CUCTEME:
NepHo/, Tpymmna, NoArpynmna.

12. Hanumwure MoJHBIE 3JIEKTPOHHBIE (QOPMYJIBI aTOMOB AJIEMEHTOB (TOpa,
xenesa, Qochopa W amrOMUHHS U (POPMYINBI, TOSCHSIOMIME UMX BaJCHTHBIC
BO3MOXKHOCTH. J[JI1 BCEX JIM 3J€MEHTOB HOMEp TPYIIbI COBMNAJAET C MAKCUMAJIbHO
BO3MOXHOM BaJIeHTHOCThIO? [IpuBenuTe cBoM 00bICHEHHUS.

13. VYkaxure MNOPSAKOBBI HOMEp 3JeMEHTa C OKOHYAHHUEM DJIEKTPOHHOM
dhopMyJIBI 6526p3.Ha3OBI/ITe JUISL HEro DJIEMEHT, SBISIONIMICS 3JEKTPOHHBIM

aHAJIOTOM. MoryT ju f-3J1eKTPOHBI HAXOAUTHCS HA TPETHEM SHEPIEeTHYCCKOM YPOBHE?
JlanTe MOsICHEHHE.

14. CkonbKO MNPOTOHOB, HEUTPOHOB, AJIEKTPOHOB B aTOMaX D3JEMEHTOB C
nopsiikoBeIMU HoMmepamu 20, 51, 93?7 Hanumure moJjiHbIE 3JIEKTPOHHBIE (DOPMYIIHL.
VYKaxuTe BaJICHTHBIEC 3JIEKTPOHBI, YUCIIO HECTTAPEHHBIX DJIEKTPOHOB.

15. Hanummwure »5ekTpoHHBbIE (HOPMYJIBI aTOMOB 3JIEMEHTOB C MOPSIKOBBIMU
HoMepamu 11, 76 u 86. YkaxuTe UxX MOJIO)KEHUE B IEPUOJUUYECKON CUCTEME: TIEPUO,
rpyIa, MOArpyIIa.

16. Hanummure snekTpoHHBbIE (HOPMYJIBI aTOMOB 3JIEMEHTOB C TOPSAKOBBIMU
HoMepamu 13, 41, 67. K kakoMy CEMENCTBY 3JIEMEHTOB OHU OTHOCSTCA?

17. Jlns >7EMEHTOB € MOPSAKOBBIMHM HOMEpaMU 7 U 25 YKaXKHUTE YHUCIO
IPOTOHOB, HEUTPOHOB U BJEKTPOHOB. Hamwiinre #WX TMOJHBIE 3JIEKTPOHHBIE
dopMynbl. YKaxuTe BaJCHTHBIE DJIEKTPOHBI, YHCIO HECIAPEHHBIX AJIEKTPOHOB. K
KaKOMY CEMENUCTBY 3JIEMEHTOB OHU OTHOCSTCS?

18. VYkaxure MOPSIKOBBIE HOMEpa »JJIEMEHTOB JJICKTPOHHBIE (POPMYIIbI

KOTOPBIX HMMEIOT OKOHYaHUE ...ns'. Hanwmmmure MOJIHYIO JJICKTPOHHYIO (HOPMYITY
3JIEMEHTA IIECTOro Mepro/a.

19. HanummuTe 351eKTpOHHBIE (POPMYJIBI aTOMOB CEPBl U XpoMa. YKaKHTE HX
BAJICHTHBIC 2JICKTPOHBI. SBIAIOTCS U OHM 3JEKTPOHHBIMHU aHajoramu? K kakomy
CEMEHNCTBY OTHOCSITCS 3T DJIEMEHTHI?

20. VYKaxuTe TMOPSAKOBBIC HOMEpPA DJJIEMEHTOB, JJICKTPOHHBIC (HOPMYITBI

KOTOPBIX UMEIOT 0K0anHHe...n52np3. Hanumure 31eKTpoHHYI0 (hOpMYIy dJIeMEHTa
YETBEPTOrO MEPUOA.

21. Ha3zoBuTe 351eMEHTBI, UMEIONIHE 10 JBa 3JICKTPOHA Ha MOAYPOBHIX 4P u 4d.
HanumuTe nmonHbie 37eKTpOHHBIE (DOPMYIIBI aTOMOB 3THX JJIEMEHTOB U YKAKUTE MX
nonoxenue B [1CD: nepuon, rpynna, noArpymnmna.

22. YKaXnTe TOPSIKOBBI HOMEp AJIEMEHTa, B aTOME KOTOPOTO 3aBEpIIacTCs
3allOJTHEHHUE DJIEKTPOHAMM TPETHErO0 SHEPreTUYECKOro ypoBHA. Hamummure ero

ANEKTPOHHYIO (hOopMyITy.



23. VYkaxuTe MNOPAIKOBBIA HOMEp 3JIEMEHTAa C OKOHYAHUEM 3JIEKTPOHHOU

dbopmynoit ...65° 6p3. HazoBuTe myisi HEro >JIe€MEHT, SIBISIOMIMICS AJIEKTPOHHBIM
aHanoroM. OTBET MOSICHUTE.

24. Ha3oBUTE 3J€MEHTHI, UMEIOLIKE IO OJTHOMY AJIEKTPOHY Ha MOAYPOBHSIX 5P
u 3d. Hamummre TONHBIC 3JCKTPOHHBIC (OPMYJIBI aTOMOB OSTHX JJIEMEHTOB U
yKaxkute ux nonoxenue B [ICI: nmepuon, rpynna, moarpyrmna.

25. HazoBute »51€MEHT YETBEPTOro MEpPUOJIa, ATOM KOTOPOTO COAEPKUT
HEOOJIBIIIOE  YHMCIO HecnmapeHHbIX d-ayiekTpoHOB. Hamummrte ero  moiHyro
ANEKTPOHHYIO (POPMYITY U YKa)KUTE BaJICHTHBIE 3JIEKTPOHBI.

26. CKOJBKO MPOTOHOB, HEWUTPOHOB, 3JEKTPOHOB COJEPKUTCS B aToOMax
AJIEMEHTOB C TOPSAKOBBIMHM HoOMepamu 3, 65, 86?7 Hanumure w#X TmOJIHBIE
ANEKTPOHHBbIE (OPMYJbl. YKaKUTE BaJICHTHBIE SJIEKTPOHBI, YUCIO HECMapEHHBIX
AIIEKTPOHOB.

27. Hanumure 310eKTpOHHBIE (OPMYIBI ABYX 3JIEMEHTOB 5-ro MEpHoja: C
OJIHUM HECTapEeHHBIM 3JIEKTPOHOM M JABYMS HECTIApEHHBIMU AJeKTpoHaMu. HazoBute
UX MOPSIIKOBBIE HOMEPA, YKAKUTE YUCIIO TPOTOHOB M HEUTPOHOB B ATHX aTOMax.

28. Hanummute sneKTpoHHBIE (OPMYJIBI aTOMOB JJIEMEHTOB C TOPSAKOBBIMU
HoMepamu 36, 58, 104. YkaxuTe UX MOJIOKEHUE B IEPUOJUUECKON CUCTEME: TIEPUOI,
rpyIIa, MoArpyIa.

29. HamumuTe 31€KTpOHHBIE (POPMYIBI aTOMOB AJIEMEHTOB C TOPSAKOBBIMHU
HoMepamu 16, 54, 88. K xakomy tuny S, p, d, f orHoCcSTCS 3TH 37€MEHTHI?

30. Jlns sneMeHTOB C MOPSAKOBBIMH HOoMepamu 17, 27, 99 ykaxute 4uCIIO
IPOTOHOB, HEUTPOHOB, JIEKTPOHOB. HanmummTe ux moJHbIE AJIEKTPOHHBIE (POPMYIIBI.
VYKaXuTe BaJ€HTHBIE 3JIEKTPOHBI, YUCIO HECHAPEHHBIX 3JIEKTPOHOB. K KakoMy Tuiy
S, p, d, f oTHOCSITCS 3TH BIIeMEHTHI?

31. Onpenenure MOJISPHYIO MacCy SKBUBAJICHTA MarHusl.

32.0npenenure MOJSPHYIO MacCy SKBHBajeHTa azora B coeamHeHusx: N20,

NO, NO2.

33.0mpenennure MOJIAPHYIO MacCy OKBHBAJICHTa MapraHia B JUOKCHC
Maprasria.

34.0mpenenuTe MOJSIPHYIO Maccy 2KBuBalieHTa ¢docdopa B okcunae docdopa
(V).

35 Omnpenennure MOJSIPHYIO MacCy SKBHUBaJICHTa cepbl B coenuHeHHAX: SO2,
SOs.

36 PaccumnTaiiTe MOJSIpHYIO MacCy SKBUBAJIEHTA DJIEMEHTOB XJIOpPa U CEPBI B UX
BOJIOPOJHBIX COCTUHEHHUSX.

37. PaccumnTaiiTe MOJIApHBIE MacChl SKBUBAJICHTOB AJIEMEHTA JKeJie3a B OKCHIAX
JBYXBAJIEHTHOI'O U TPEXBAJIIEHTHOIO JKeJie3a.

38.PaccunraiiTe MOJSIPHYIO MacCy 3KBUBAJIEHTA CEPHOW KUCIIOTHI.

39 PaccuuTaiiTe MOJISIpHYIO MacCy SKBHBaJeHTa OpTO-(OCHOPHON KHUCIOTHI B
peakiuu ¢ THAPOKCUIOM Kaius ¢ oopazoBannem KH2PO4.

40. PaccunTaiiTe MOJIIPHYIO MacCy SKBHUBAJIEHTa METalJla, €CJTU U3BECTHO, YTO
1 r aTOro Merayia BeITeCHAET U3 KUCIOTH 0,921 11 Bomopoaa (H.y.).



41. Metann oOpasyeT JBa xjopujia ¢ coaepkanuem xsopa 37,45 u 54,51 %.
Borumnciure MossipHbIE MAacChl 3KBUBAJIEHTOB METAJJIOB B KaXKJIOM COEIMHEHUH.

42. Ha neittpamuzanuio 0,471 r opro-dhochopHON KUCTOTHI U3PACXOJA0BAHO
0,267 r rugpokcuaa Kanbliysl. BeraucianTe MOJISpHYIO Maccy SKBUBAJIEHTa KUCIOTHI.

43. Ompepenure MOJSIPHYIO MacCy 3KBUBAJIEHTa CEPHOM KHUCIOTBI, €CIH
n3BeCcTHO, 4To 98.08 r ee pearupyet ¢ 24.32 r Maruus, MOJIsIpHas Macca SKBUBAJICHTA
KOTOporo paBHa 12,16 r/Moib.

44. Ha wneutpamuzaumio 1,245 T ruIpoKcuaa Kajdusi HM3pacxoloBaHo 1 T
KHUCJIOTBl. BBIYKcInTe MOJISIPHYIO MAacCy SKBUBAJICHTA KUCIIOTHI.

45. Tlpu paznoxenun 00,4638 r okcuma metamia obpaszoBanock 0,4316 T
metaiia. OnpenenuTe MOJIIPHYIO MAacCy 3KBUBaJIEHTa METala.

46. Jlna peaxkuuun 0,44 r meramna ¢ 6pomom motpeboBanochk 3,91 T 6poma,
MOJIIpHAsl Macca SKBUBAJIEHTa KOTOPOro paBHa 79,9 r/moinb. Onpenennte MOJISPHYIO
Maccy SKBUBaJIEHTa MeTalIa.

47. B oxcune cBuHIa conepxurtcs 7,17 % kucnopoaa, Onpenenute MOJISPHYIO
Maccy 9KBUBaJICHTa CBUHIIA.

48. TIpu B3aumoneiicteun 0,385 r meramia ¢ xjmopom obOpaszoBasiock 1,12 1
xjiopusa. Berauciure MOJISpHYIO MacCy SKBUBAJ€HTa METaJlJla, €ClM U3BECTHO, YTO
MOJIIpHAsi Macca dKBUBaJeHTa xjopa 35,5 r/Mob.

49. B pesynbrarte peaknuu 2,19 r meramia ¢ BogopoaomM obpazoBanoch 2,51 T
ruapuaa 3Toro Merauuia. Onpeaenure MOJSIPHYIO MAacCy SKBUBAJIEHTa METalIa.

50. IIpu cropanuu 2 r Metayma obpaszoBaiock 3,315 r okucna. Onpenenure
MOJIIPHYIO MacCy SKBHBAJIEHTa METaIa.

OJIP. OdopmiieHre 0TYETOB T10 JTaOOpaTOPHBIM paboTaM JTOJKHO OBITH IO 00pa3Iny:
1) HazBanue u Homep s1abopaTopHoi paboThl. [laTa BBITTOITHEHUS.

2) Ilenb paboTHI.

3) OGopy1oBaHHE U PEAKTUBHI.

4) TeopeTuyeckue Moa0KEHUs.

5) Xon paboThI.

6) OGcyXIeHIE PE3YIbTATOB AKCIICPUMEHTA.

7) BeIBOJIBI.

Ha 3ammry naGopaTopHo#l pabOThl BBIHOCHTCS JBa BOIIPOCA: BOMPOC IO
TEOPETUYECKUM TIOJIOKEHUSIM  paboThl U BOIIPOC MO XOAY BBINOJHEHUS
AKCIEPUMEHTA.

3ananus K JadopaTopHbIM padoTam 1o pasaeny «CTpoeHue BElIeCTBay:
JlabGopartopnas pabora 1
1) 03HaKOMHTHCS C TIPaBUIIAMH IO TEXHUKE O€30MaCHOCTH M PACIIUCATHCS B )KypHAJe
o Texuuke 0ezonacHocty (Th) mpu paboTe B Xumudeckoii 1abopaTopuu;

2) pacCMOTPETh pa3UyHbIE BUIbl XUMUYECKON MOCYbl U U3YYUTh €€ IPUMEHEHHE B
1a00paTOPHOM MPAKTUKYME;

3) BBINOJHUTH HEKOTOpPHIE OINEpaluu JA0OPATOPHON XMMHUYECKOW MPAKTUKH,
CBSI3aHHBIE C MU3MEPEHHEM OOBEMOB KHUIAKOCTEH C MOMOUIBI0 MEPHOM XMMHYECKOU
MOCY/IbI.




JlaGoparopHas pabota 2.

1) BBIMOMHUTH JKCIEPUMEHT MO OMNPEACICHUIO MOJSPHONM MacCChl SKBHBAJICHTA
MeTania;

2) MO TaHHBIM OMBITA ONPEETUTh MOJIIPHYIO MacCy SKBUBaJIeHTa MeTauia. CpaBHUB
AKCIEPUMEHTATBLHOE 3HAYCHUE C TEOPETUYECKUM 3HAYCHUEM MOJIIPHONH MAaCChI
sKkBUBaJieHTa Metauia (Mg, Al, Zn), onpenenutb, Kakod MeTaul ObUT B3ST IS
peaKkIuu.

s texkymero kourpossi TK2:

[TpoBepsiemast KOMIETEHITHUS :

OIIK-3 — CrocoOeH NPHMEHSATh COOTBETCTBYIOIIMH (DHM3NKO-MaTeMaTHUECKHI armapar,
MCTOJbI aHAJIM3a U MOACIIUPOBAHUA, TCOPETHUICCKOTO U OKCIICPUMCHTAJIIBHOTO HCCJICAOBAHUSA IIPU
perieHuu npo(ecCHOHABHBIX 3a1a4

OIIK-3.3 — JleMOHCTpHpPYET 3HAHNWE OCHOBHBIX 3aKOHOB XMMHUHU M TIOHUMAHUE XUMHYECKUX
MIPOIIECCOB

Bompocs! k kommuiekcHomy 3anannto TK2 (Coc)

1. Kakyro mpakTudecky BaxXHYI HHGOPMAIIUIO 0 XUMUYECKUX TPEBPAIICHUIX

JaeT  XUMHuYeckas — TepMmoauHamuka?  UTto  m3ywaer — XuMUYecKas
TepMOJMHAMUKA ?

2. Kak KJIaCCUPUITUPYIOT TEPMOANHAMHUYECCKUE CUCTEMBI 1o

XapaKkTepyoOMeHa ¢ OKpY>Kalolllei cpeioil U Mo cocTaBy?

Kakue dhyHKIIMM HAa3bIBAIOT QYHKIUAMH COCTOSTHUS ?

MO>XHO 11 OTIpeIeNIuTh a0COMOTHOE 3HaYE€HNE BHYTPEHHEH SHEepruu?

Uto Takoe TeroBoi 3¢ ekt xumuueckoit peakiuu? [IpuBeaure npumepsl

SHJ0- U 3K30TEPMUYECKUX PEAKIIUN.

UTo Ha3bIBAIOT TETUIOBBIMA(P(HEKTOMXUMUYECKON peakiun?

KakoB usnueckuii cMbICT SHTAJIBIIMKA 00pa30BaHMS BellecTBa?

Kaxkue BBIBOJIBI MOKHO C/I€JIaTh MO 3HAKY SHTAJIBIINYU PEAKIUN?

Yro HA3y4aeT TEPMOXUMUS? Kakne YpaBHCHUS Ha3bIBAIOT

TEPMOXUMHUYECKUMU?

8. CdopmynupyiiTe OCHOBHBIE 3aKOHBI TepMOXHMUU. Kakue mpaktudeckue
CJEICTBUS U3 HUX BBITEKAIOT?

9. KakoB ¢u3ndeckuii CMBICI SHTPOINHU, U OT KaKuX ()aKTOPOB OHA 3aBUCHUT?

10.Yto Takoe TepMOAMHAMUYECKAST BEPOATHOCTh W KaK OHa CBS3HA C
SHTpONHEN?

11.C yeMm cBsi3aHa BO3MOKHOCThH OIPEACICHUS aOCOJIOTHBIX 3HAYCHUH
SHTPOMUU?

12.TTo xkakuM JaHHBIM MOKHO PAacCUYMTATh MU3MEHEHWE DHTPOIHMH B Tpolecce
XUMHUYECKOU peaKkinuu?

13.]1ns1 KakuX cucTeM (M30JUPOBAHHBIX MIIM HEM30JUPOBAHHBIX) SHTpONH (S)
SBJISIETCS KPUTEPUEM BO3MOXHOCTH CaMOIPOU3BOJIBHOTO MPOTEKaHUs
XUMHUYECKOTO TIPeBpaleHus?

14 Kak oOIleHUTh 3HAK DSHTPONUU PEaKIHH, MPOTEKAIIIe ¢ ydacTHeM
ra3000pa3HbIX BEIIECTB, HE MpuOeras K CIpaBOYHbIM JAHHBIM?

15.B 4dem 3akiroyaeTcs MpakTUYECKasl IIEHHOCTh ypaBHeHus ['nd0ca?

ok w

No oo



16.Kakue peakuuu (3K30- WIM SHAOTEPMUYECKHE) HauOojee BEpPOSTHBI MpHU
HU3KUX TEMIIEpATypax?

17.Kakue BBIBOJBI MOXHO CIENaTh O HANPABICHUU PEAKUUU MO BEIUYHMHE U
3HaKy G peakuuun?

18.Yt0 Ha3bIBAIOT CPEIHEN U UICTUHHON CKOPOCTHIO peaKIuu?

19. Kak omnpezensieTcsi CKOpOCTh TOMOT€HHBIX M T€TEPOreHHBIXPEaKIIUi?

20.Kakue (hakTOphIBIMSIOT HA CKOPOCTh PEAKIIMH ?

21.ChopmynupyiiTe 3aKOH JE€UCTBUSA MaccC.

22.Yto Ha3bpIBalOT KOHCTaHTON ckopocTH? KakoB (u3muecKuicMBbICI 3TOU
BEIMYMHBI? 3aBUCUT JIM KOHCTaHTa CKOPOCTH OT TEMIEpaTyphl,
IPUPOJIBIPEATUPYIOIIUX BEIIECTB U UX KOHIIEHTPAIIUA?

23. Uto Takoe MOJIEKYISIPHOCTb U MOPAJIOK PEAKIINH ?

24 Kakye 3aKkOHbl  OINMUCBHIBAIOT  3aBUCUMOCTb  CKOPOCTH  PEaKIMHOT
Temmnepatypsl? UTo mokasbiBaeT TeMIEpaTypHbIA KO3(hPUIHMEHTCKOPOCTH
peaxkuun?

25.UTo Takoe 2HEPrUsi aKTUBAIIMN, AaKTUBUPOBAHHBIA KOMILIEKC?

26. Ecnmu nmnst nByX peakuMii: a) OJMHAKOBBI KOHIEHTPAIMU pPEearupyromnx
BEIIECTB M TEMIIEpaTypa, TO YeM OIpPEAeIAeTCA pa3iuiue B UX CKOPOCTIX;
0) OAWMHAKOBBI KOHCTAHTBHI CKOPOCTH, TO TPHUKAKUX YCJIOBHUSAX OYyIyT
OJIMHAKOBBIMU UX CKOPOCTHU?

27 .BueMcyliHOCTh TOMOTEHHOTO U T€TEPOreHHOT0 KaTanu3a?

28.Kaxk n3mensieTcst 3Heprusi akTUBAIMK B MPUCYTCTBUM KaTalu3aTopa?

29.UTo0 Ha3bIBAIOT OOPATUMBIMHU U HEOOPATUMBIMH PEAKITUSIMHU ?

30.Uto Ha3pIBalOT XMMHUYECKHM paBHOBecueM? I[loueMy oOHO sBiseTCs
TUHAMAYECKUM ?

31.Kakue KOHIIEHTpaIlu Pearupyromrx BeIeCTB Ha3bIBaIOT PABHOBECHBIMHU ?

32.Ut0 Ha3pIBalOT KOHCTAHTOM XUMHUYECKOTO paBHOBecHUs? 3aBUCUT JIH
KOHCTaHTa PaBHOBECHS OT TEMIIEPATyphl, IPUPOIbI PEATUPYIONTUX BEIIECTB
U WX KOHIIEHTpaIui?

33.ITouemy B BbIpayKe€HUE JIJIsi CKOPOCTU XUMHUYECKON PEaKIIUU WM KOHCTaHThI
pPaBHOBECHUSI HE BXOJISAT KOHUEHTPALIMKM BEIIECTB, HAXOASIIUXCS B TBEPIOU
dbaze?

34.Kakumu mapaMeTpaMu XapaKTepU3yeTCsl KaXI0e XUMHUUECKOe paBHOBECHE?
K yemy npuBOIUT U3MEHEHHE OJTHOTO U3 MTapaMETPOB?

35.B uem cymnocts npuniuna Jle [llarense?

36.Kakoe uucno creneneit cBoOOIbI UMeET OJHO(]A3HAsT CUCTEMA, COCTOAIIAS
ux TBepaoro u xuakoro CO2?

37.B uem 3akmrouaercs crenuduka aacopOIMOHHOTO pPaBHOBECHS TIO
CpPaBHEHHMIO C IPYTMMH BUAAMU F€TEPOT€HHOTO paBHOBECHS ?

38.Kakue Brl 3HaeTE MpuMeEpHI MPUMEHEHUS a1copOnn?

39.Kakne 3akoHBI OIMCHIBAIOT 3aBUCUMOCTh CKOPOCTH PEAaKIUA  OT
TeMrepatrypbl? UTo mokKa3pIBaeT TEMIEPATYPHBIN KOIPOUIIMEHT CKOPOCTH
peakiuu?

40.Ecnu nmnst IByX peaknuid: a) OJMHAKOBHI KOHIICHTPAIIMU PEarupyromux
BELIECTB M TEMIIEpATypa, TO YEM OIPENEIAETCA pa3iniyue B UX CKOPOCTSIX;



0) OJMHAKOBBI KOHCTAHTBI CKOPOCTH, TO NIpPH KaKUX YCIOBUAX OyIyT
OJIMHAKOBBIMHU UX CKOPOCTHU?

41.B 4eMm pa3HHIIA MEX]Ly pACTBOPAMH 3JIEKTPOIUTOB U HE 3IEKTPOIUTOB?

42.YT10 Tako€ OCMOTHYECKOE JaBiIeHue?

43.KaknMu 3aKOHaMU BBIPAXKAIOTCS O0IMe CBOWCTBA paCTBOPOB?

44 Kakue BelllecTBa MOJBEPratoTCs AIEKTPOIUTHUECKON Tuccouanuu?

45.Kakue BETUYMHBI SIBISIIOTCS KOJIMYECTBEHHOM XapaKTEpPUCTHKOM Ipoliecca
AIEKTPOIUTHYECKON TUCCOLALNN?

46.Ha xakue rpynmbl YCIOBHO JEJSAT AJIEKTPOJIUTHI IO BEITUYMHE CTENEHU UX
JTACCOLIAAINN ?

47.TloueMy KOHCTaHTa AJIEKTPOJIUTHYECKON TUCCOLMALIMM SBIAETCS YAOOHOM
XapaKTepUCTUKOW  BJIEKTPOJUTAa MO  CPaBHEHUIO CO  CTENEHbIO
JTACCOLAAINN ?

48.Kak cTeneHp 3JEKTPOJIUTUUYECKON TUCCOLMALUY CBSA3aHa ¢ KOHIIEHTpalueu
c1a00ro AMEeKTPOoIUTa?

49.TloueMy Mpu ONUCAHUU CBOMCTB DJIEKTPOJIUTOB BBOJUTCS M30TOHHYECKHI
ko3 punreHt?

50.Kak Bumon3MeHst0TCsl BeIpakeHus 1 3akoHa Banrt-I'odhda u Payns mis
PacTBOPOB AJNEKTPOIUTOB?

51..Yto Takoe ruapoau3?

52. Conu Kakoro THUIA W TMOYEeMY TUAPOIU3yIoTcsano kaTuony? Kakoa mpu
ATOM peaKLHusl Cpeibl?

53. Conu Kakoro TUMa U MOYEMY THIPOJU3YIOTCs mo aHuoHy? KakoBa mpu
ATOM peaKLHusl Cpeibl?

54.Conm Kakoro THna U No4eMy THAPOJIM3YIOTCS MO KaTUOHY, U M0 aHUOHY?
KakoBa npu 3ToM peakuus cpeabi?

55. Becerna M HEUTPaJIBHOCTH PAcTBOpPA COJM YKa3bIBAET HAa OTCYTCTBHE
ruaposin3a’

56.Kakue TUIIbI JUCTIEPCHBIX CHCTEM BbI 3HaeTE?

57.Y9to Takoe koaryisiusa? Kakue criocoObl KoaryJsisiuy Bbl 3HaeTe?

Tunosele 3anauu (P33):
1. Ucxons u3 Ternotel o6pazoBanus H2O(k) u TeroBoro addexra peakuuu
MIPU CTaHJIAPTHBIX YCIOBHUAX

H202(x) = H2O(x) + 1/2 O2(1) ; AH =-97.9 x]JIx,
Berurciaute AH ggsnepem/lcn Bojopoaa H2O2.
2. Onpenenure TETJIOBOM s ekt peaKIuu:
2PbS(k)+30,(r)=2PbO(x)+2S0(T).
3. Berauciure m3menenue saTponuu 1yt peakmun: 2CHa(r)=CoHo(T)+3Ha(T).

4, Bo3Mo)kHO ~ WM caMONpPOM3BOJILHOE  IPOTEKAHWE  PEAKIUH
MgCO3(x)=MgO(k)+CO2(T) B cTaHTAPTHBIX YCIOBHIX?



5. IIpu cropanuu razoo0paznoro 3tana C2Hg oOpazyrorcs CO2(r) u HoO(x).
HamumuTe TepMOXMMHUYECKOE YpaBHEHHUE 3TON PEAKIIMU U BBIYUCIIUTE €€ TETUIOBOM

addexr.

6. Coxokensl ¢ oopazoBanueM H2O(T) paBHbIe 00BEMBI BOJIOPO/Ia U alleTUIICHA
CoHp, B3sTBIC TIpM OJMHAKOBBIX YCJIOBHSAX. B KakoM cCiydae BBIJCIHTCS OOJIBIIE

Ter1oThl? Bo ckonbko pa3?

/. Bpraucnure TerioBod 3P(GEKT peaKuy BOCCTAHOBIEHUS OKCHIA IIMHKA
yriaeM ¢ obpaszoBanuem CO, ecnu Terora obpazoBanus ZnO(K) mpu CTaHIAPTHBIX
ycioBusx paBHa —348 kJ[>x/MoJb.
metuinoBoro cnupta CH30H(x).

8. Boccranosnenue FepO3 BogopoaoM MPOTEKAET MO yPaBHEHUIO
FeoO3(x) + 3Ho(r) = Fe(x) + 3H20(r) ; AH= 96,61 xJIx.
Bo3MmokHa 7M1 3Ta peakius MPU CTAaHAAPTHBIX YCJIOBHSX, €CIIM HM3MCHEHUE
suTpormu AS = 0,1387 xJIx/(Moinb-K)?

9. PaccuuTaiite 3HaueHHe AG‘2)98 peaxkuuu
Pb(x) + CuO(x) = PbO(x) + Cu(k)

¥ YCTAaHOBUTE, B KAKOM HAIIPaBJICHUH OHA MOXKET MPOTEKaTh CAaMOIIPOM3BOJIBHO MPHU
CTaHJaPTHBIX YCIOBHUSX.

10. YkaxuTte, Kakast U3 IByX peakiuii OyJeT NpoTeKaTh CaMOIIPOU3BOJILHO MPHU
CTaHJAPTHBIX YCIOBUSIX:

Fe(x) + Alp03(x) = Al(k) + FeoO3(k);
Al(x) + FeoO3(x) = Fe(x) + AlpO3(x).
OTBeT MOATBEPIAUTE PACUETOM.

11. YcranoBuTe BO3MOXHOCTh (WMJIM HEBO3MOYKHOCTb) CAMOINPOU3BOJIBHOTO

POTEKAHUSI PEaAKIIH
CuO(x) + Ho(r) = Cu(x) + H2O(x)
NPU CTaHJAPTHBIX YCIOBUSAX. OTBET MOATBEPAUTE PACUETOM.

12. Beruuciaure KOHCTaHTY paBHOBecus oOpatumon peakmuu 2S0,+0,=2S0s3,
eciau paBHOBecHas koHieHTpanus [SOsz]= 0,004 Moib/1, HCXOAHBIC KOHIICHTPAIHH
BemectB [SO2]= 1 momaw/n, [02]=0,8 Mob/11.

13. Peakmusi mnpotexkaer 1o ypaBHeHMIOCO+H,0=CO,+H,. B kakom
HAIPaBJICHUN CMECTUTCS TOJOKEHHE pPABHOBECHsS] TMPU BBEACHHUH B CHCTEMY
JIOTIOTHUTENBHBIX KOJIMYECTB BOOpO1a?

14 Kak mnosausier Ha Bbixox xiopa B cucreme 4HCI+0,=2Cl,+2H,0
MOBBIIIICHWE TEMIIEPATyphl B PEAKIIMOHHOM OOBEMe, YMEHBIIIEHHE OO0IIero oohema
CMECH, yMCHBIIICHHE KOHIICHTPAIIUA KHUCJIOPOJa, YBETWYeHHE oObeMa peakTopa,
BBEJICHHE KaTajn3aTopa?

15. Bo cCKOJIbKO pa3 BO3pacTeT CKOPOCTh PEAKUWH TNpPU MOBBILICHUH
temneparypsi ¢ 10 g0 30°C (y=3)?

16. Hanmmute BhIpaKeHHE CKOPOCTH XUMHUYECKON PEaKIuu, MPOTEKAIOMICH B
roMoreHHoum cucreme 1o cxeme A +2B=C, u onpemenure, BO CKOJbBKO pa3



YBEIIMYUTCA CKOPOCTh PEaKIMU, €CIU: a) KOHIICHTpalusi A yBeJIUuuTCs B 2 pasa; 0)
KOHIIeHTpaIus B yBennuntcs B 3 pasa.

17. B peakuuu C + O2= CO; KOHIIEHTpalUsi KUCIOpoJa yBeauyeHa B 4 pasa.
Bo ckombKko pa3 BO3pacTeT CKOPOCTh PEAKITUN?

18. Onpenenute paBHOBECHBIC KOHIIEHTpAIlUU B T€TEpO reHHoM cucteme AB(T)
A(r) + B(x), B KOTOpO#l NpU HEKOTOPOM TeMIlepaType YCTaHOBWJIOCH PaBHOBECHE,
€ClIM B Hayaje peakiuu B peakTtope oobemMoM 10 n Haxomwinock 6 monb AB, a
3Hauenne Kc cocrasuio 0,9.

19. B peaktop oovemom 100 i1 momemeno 144 r H20 u 168 r CO. Ilocne
HarpeBaHus A0 HEKoTopou Temreparypsl B cucteMe H20(r) + CO(r) H2(r)+ CO2(r)
YCTaHOBUJIOCh paBHOBecue, konumdectBo CO2 mnpu 3TOM cocTaBWwio 88 T.
Paccunralite 3HaueHre KOHCTaHTHI paBHOBecUs Kc mpouecca.

20. Kax u3MEHHTCS KOJMYECTBO KHCIOpPOJa, IOJYy4aeMOro B PE3yJIbTaTe
reTeporeHHon xumudeckor peaknuu: 2S(x) + 2H20(r) O2(r)+ 2H2S(r), ecnm
KOHIICHTPAIIMH JIPYTUX Ta3000pa3HbIX PEareHTOB yMEHBITUTH B 10 pa3?

B kakyro cTopoHy Oyaer cMemiaThCsi paBHOBECHE IPHU IMOBBIIICHUU TEMIIEpaType B
cucrteme No+3H=2NH3?

21. B xakyro CTOpOoHY OYyACT CMEIIaThCsl paBHOBECHE MPH MMOBBIIICHUN TEMIIEPATYPHhI
B cucteMe 2C0O,=2CO+O0,.

22. B xakyro CTOpOoHY OyACT CMEIIaThCsl paBHOBECHE MPH MMOBBIIIICHUN TEMIIEPATYPHhI
B cucteme 4HCI+0,=2Cl,+2H,0.

23. byner nmu cmemarbcsi paBHoBecHe B cucrteMe 250,+0,=2S0;3; npu MOHUKEHUH
JaBJICHUS U eclid OyJIeT TO B KAKOM HaIpaBICHUH?

24. byner nu cMmerniarbes paBHoBecue B cucreme Cl,+CO=COCI; npu nosbimeHnn
JaBJICHUS U, €Clid OyJIeT TO B KAKOM HalpaBJIeHUN?

25. byner nmu cmematbes paBHoBecue B cucteMe No+3H>=2NH3z mpu nonmkeHuu
JaBJICHUS U, eclid OyJIeT, TO B KAKOM HamnpaBJIeHUN?

26. B xakoMm HampaBiieHHH OyAeT cMmeniatbes paBHoBecue peakmuu 2N2+02=2N,0
IPU YMEHBIIIEHUN 00bema?

27. Peakmus mporekaer 1o ypaBHeHHIOCO+H,O=COz+H,;. B kakom
HAIpPaBJICHUN CMECTUTCS TIOJOKEHHWE paBHOBECHsI IPU BBEACHHUU B CHCTEMY
JIOTIOTHUTENbHBIX KOJIMYECTB BOOpO1a?

28. B kakom HampaBleHHMM OyAE€T CMEIIAThCAd TMOJOXKEHUE PaBHOBECHUS
obOpatumoit xumudeckoil peakmuu 2N+0,=2N20 mpu BBEJACHHUH B PEAKIIMOHHYIO
CMECH JOTIOTHUTENBHOE KOJIMYECTBO a30Ta?

29. Tlouemy mpu W3MEHEHWW [ABIICHUS CMENIACTCS PABHOBECHUE pPEaKIUU
N2+3H2=2NH3 u He cmemaercs paBHOBecue peakiuu No+02=2NO?

30. Kakoit oGbem 10%-Horo pacrBopa rumpokcmaa kamms (p=1,08 r/cm3)
MOXHO OpUrotToBuTh U3 15 r KOH?

31. B 450 mn Bompl pactBopwim 50 T ruapokcuma Hatpus. PaccuuTaiiTte
MPOLUEHTHYIO KOHIEHTPALMIO TOJIyYEHHOTO pacTBOpa.

32. CKOJbKO TPaMMOB Cyib(aTa HaTpHsl HYXKHO B3ATh I ipurotoBieHus 10

11 8%-noro pacteopa (p=1,075 r/cm3)?



33. ITnotHocts  10%-HOrO pacTBOpa TIHAPOKCHAA Hatpust pasHa 1,1 r/cmS,
CKOJIbKO TpaMMOB THJIPOKCHAA HATpusi moTpedyercs ans npurotoBieHus 40 mu
3TOrO pactBopa’?

34. YeMy paBHa MOJISIPHOCTb pacTBopa e€Akoro kamus, eciu 600 ma ero
coaepxart 16,8 r enkoro xanus?

35. Beraucnure pH 0,05 M HCI u 0,05 M CH3COOH.

36. Beruncnure pH 0,01 M pactBopa NH40H.

37. Beruucnute crenens aucconuanuu NH4OH B 0,05 M pactBope npu 298 K.

38. Beruucaure pH 0,01 M NaOH u 0,01 M NH,OH.
39. CocTaBbTe MOHHO-MOJICKYJISIPHBIC M MOJICKYJISIPHBIC YPaBHEHUS PEaKIHH
ruaponusza W ykaxure peakuuio pactBopos coneil: CH3COONa, ZnCly NH4Cl,

KoCO3, Al2(SO4)3,  KCI, CuClp,  NapSiO3 FeCl3, NapSO4, NH4NO3,
NapSO3, KCN, FeClp, NagS, ZnSO4, K2SiO3, NiCly,

340. Kakyro MOJSIpHYIO KOHIIGHTPAIIMIO UMEET PACTBOP COJISTHOM KUCIOTHI , eciu pH
pactBopa paBeH 1,67

41. Kakyro MOJSpHYIO KOHIIEHTPAIIUI0 UMEET PacTBOP THIApPOKcHUaA Kaus, eciu pH
pactBopa paBeH 12,67

42. CocTtaBbTe MOJICKYJSIDHBIE W HOHHO-MOJICKYJISIPHBIC YPaBHEHUS THIPOJIU3a
coneit: cynbduma kamus, cyiabdara meau (11)

43. HamumuTte ypaBHEHHS pPEaKUUW THUAPOIM3a B MOJEKYJISIPHOM W HOHHO-
MOJIEKYJISIPHOM BHJI€ JIJIsl XJIOpUa AIFOMUHUS U alleTaTa HaTpus.

44. CocTtaBbTe  ypaBHEHHMS THAPOIM3a COJEH B MOJIEKYJISIPHOM U HOHHO-
MOJIEKYJISIPHOM BHJIE: CYIb(pUTA Kalus, CyIb(puaa amoOMUHUS.

45. Kakyto peakiuio T0JKHBI UMETh PACTBOPHI COJICH: IIMOHATa aMMOHUS, CyJbdara
muHKka. OTBET TOATBEPIUTE COOTBETCTBYIOUIUMHU MOJIEKYJISIPHBIMH U HOHHO-
MOJIEKYJISIPHBIMU YPaBHEHUSMHU.

46. CocrtaBbT€ HMOHHO-MOJICKYJIIPHBIE M MOJICKYJISPHBIE YpaBHEHUS pPeaKIuu
TUAPOJIN3a M YKQKUTE PEAKIUI0 PacTBOPOB COJICH: XJIOpHAA aMMOHHUSA, CUJIMKATa
HaTpUA.

47. CocTaBbT€ HWOHHO-MOJIEKYJISIDHBIE M MOJICKYJISIPHBIE YPaBHEHHS pPEaKUUU
TUAPOJIN3a M YKOKUTE PEaKIUI0 PACTBOPOB COJIEH HUTpAaTa aMMOHUS,XJIOPHIa MEIU
().

48 HamumuTe ypaBHEHUS peakmuil THAPOIM3a B MOJIEKYISIPHOM U HMOHHO-
MOJIEKYJIIPHOM BHJIE TS Cylb(daTa amoMIUHUS U KapOoHaTa KaJusl.

49. CocTtaBpTe  ypaBHEHHS THUAPOJIN3a COJEH B MOJEKYJIIPHOM H HWOHHO-
MOJICKYJIIPHOM BHJIC: CHIIMKATa Kajus, Cyiab(hara aTrOMAHUA.

50. Kakyro peaknuio TOJDKHBI MMETh PACTBOPHI COJICH:IIMOHATA HATPHS, XJIOpUIA
nuHka. OTBET TOATBEPAUTE COOTBETCTBYIOIUMH MOJICKYJISIPHBIMH H HOHHO-
MOJICKYJIIPHBIMH YPaBHCHUSIMH.

51. CocTaBbTe HMOHHO-MOJICKYJSIPHBIE W MOJICKYJSIPHBIC YPaBHEHUS PEaKIUU
THJIPOJIN3a M YKOKUTE PEaKIUIo pacTBOPoOB coseid: xmopuaa xenesa (I11), cynbpdura
HATPHSL.



OJIP. 3amanust k 1a0OpaTOpPHBIM padoTaM MO pazfelny «3aKOHOMEPHOCTH
MIPOTEKAHUS PEAKLIUN:

JlaGoparopnas paboTa 3.

1) mpurotoButs 100 M 5 % (2 %, 3 %, 1 %) pactBopa u3z 20 % pactBopa
XJlopuia HaTpus (Cyib(aTta HATPUs).

2) paccuuTaTh MOJISIPHYIO KOHIIEHTPALMIO, MOJIAPHYIO KOHIIEHTPALHUIO
HKBHUBAJICHTA, MOJISUIBHYIO KOHIIEHTPALIUIO, TUTP MPUTOTOBIEHHOTO PacTBOpa
JlaGoparopHas pabota 4.

1) BBINOJIHUTD XUMUYECKUN FKCTIEPUMEHT O U3yUYEHUIO 3aBUCUMOCTHU
CKOPOCTH PEAKIMU OT KOHIIEHTPALUU PEAarupyrouX BEeIIeCTB U TeMIIepaTyphbl Ha
npUMepe B3auMOJICUCTBUS THOCYIb(haTa HATPUSI C CEPHOM KUCIOTO;

2) 1Mo JaHHBIM OINbITA PACCYUTATh OTHOCUTEIBHYIO CKOPOCTh PEaKIUH U
NOCTPOUTH KPUBYIO 3aBUCUMOCTH CKOPOCTH PEAKIIMM OT KOHLEHTpAIuu THOCYIb(ara
HATpUS U OT TEMIEPATYPHI;

3) BBINOJIHUTH OMNBIT MO M3YYECHUIO BIMSHHUS KaTald3aTopa Ha CKOPOCTh
XUMHYECKON peaKIInHu.

JlaGoparopHas pa6ora 5. PacTBopbl anexkTpoiauToB. M3Mepenue BogOpOAHOTO
MOKa3aTessl CPeibl AIEKTPOXUMHUUYECKUM METOIOM.

1) u3yuuth ycTpoWcTBO W mnpuHuun padborsl pH wmerpa. BoimonHuts
HKCIIEPUMEHT MO DJIEKTPOXHUMHUYECKOMY OMNPEIENEHUI0 BOJOPOIHOTO TMOKa3aTes
Cpelbl B IIPUTOTOBJICHHBIX PACTBOPAaX IEKTPOJIUTOB pa3HON KOHIIEHTPALUH;

2) paccumtaTth pH  NPHUTOTOBICHHBIX  pPacTBOPOB,  CPaBHUTh  C
HKCIEPUMEHTAIbHO-HAIEHHBIMY 3HAUYE€HUSMHU.

Has texkymero kourposus TK 3:

OIIK-3 — CnocobGeH MpUMEHSATh COOTBETCTBYIOIIMH (PU3MKO-MaTEeMaTHYCCKUN ammapar,
METO/Ibl aHAIM3a U MOJEIUPOBAHUS, TEOPETHUECKOTO U SKCIIEPUMEHTAILHOTO UCCIIEOBAHUS MPH
pelieHny mpodecCHOHANBHBIX 3314

OIIK-3.3 — [leMoHCTpUpYEeT 3HAHUE OCHOBHBIX 3aKOHOB XMMUU U MOHUMAHHE XUMHYECKUX
MIPOLIECCOB

Tect

Bonpoc Bapuanmer omeema
1. Ilepgvim ma kamolde 6ydem Cu
80CCMAHABIUBAMBCA U3 CMeCU Zn
600nbix pacmeopos CU(NO3)2 u 06a memannia 00HOBPEMEHHO
Zn(NO3)2 00UHAKO0B0 Cu, H2, Zn oonospemenno
KOHYeHmpayuu.
2. Bewecmeso, npu snexmponusze NaCl
B800HO20 pACmMeopa U pacniasa CuCl,
Komopo2o Ha INEKMPOOAX CuS0O4
obpazyromcs 00UHAKOBbLE NaOH
NPOOYKMbL:
3. Pacmeop conu, npu CuSO4
NEKMPONU3e Komopoii ZnSO4
obpazyromces uemvipe geujecmsda Na2S

CaCl2

4. Coenacno  3HaueHuaMm OpoMUO U UOOUO UOHDL
CMAHOAPMHBIX ~ INEeKMPOOHBIX MOJILKO UOOUO-UOHDL




nomeryuailos
E§e3+,fFe2+=077B’
EQ, j2c-=1.36B.
Egrz j28:~=1,008,
Ef 51-=0,54 B

moJlbKo XJZOpMa'MOHbl

6ce 2an02eHUO-UOHDL

cynopam  oceneza  (111) 6

CMaHoapmHoM pacmeope

oKucusem...

5. Pacmeop conu npu CuCl,

INEKMPOIU3e KOMopoti Ha Na2S0O4
Kamooe u Ha anooe 8blOeSIOMCS AgNO3
2asvl Cul2

6. Cpeda pacmeopa 6 KamoOHOM
npocmpancmee npu dNEeKMpou3se

He uzmenumcs

Cmanem xuciou

600HO20  pacmeopa  uoouod Cmanem wenounoil
KausL: Cmanem HeimpanibHoll
7. B OKUCIUMENbHO- | OKUCTAeMCs U 80CCMAHABIUBAECMCSL OOHOBPEMEHHO

GOCcmaHOlemeﬂbHOlZ peakyuu
6NaOH + 3Cl; = 5NaCl +
NaClOs +3H-.0

MONEKYIAPHbIU XTIOP ...

I’lOOBQpZGIOWLCﬂ MOJIbKO OKUCJIeHUIO

He U3MEHAenl OKUCIUMENIbHO-60CCNMAHOBUME/IbHO20 COCNMOAHUA

nodeepeaemcg MOJIbKO 60CCMAHOBJIEHUIO

8. Yucno snexmponos,

Komopoe omoaem 1 moav eoccmanosumens 6 OKUCTUMENbHO-

soccmanogumenvroul peaxyuu KOH+S=K,SO3+ K>S+ H>0 pasno...

9. Tlpu OKUCTUMENbHO- Mn
80CCMAHOBUMENLHOU  PeaKyuul K>MnOy

8 HeumpaivbHou cpeode MnO:..
nepmaneanam kaaus (KMnOs) Mn?Z*
80CCMAHABIUBACTNCS c

00pazosanuem ...

10. Ilpu zapsoke ceunyosozo PbSO4 + 26 —Pb +SOZ_;
AKKYMYIAmMopa  Ha  amooe

npomexkaem npouyecc

PbO, + 4H* + S04 +2e—» PbSOs+ 2H,0

Pb + SO~ —PbSOs + 26

PbSO4+ 2H,0—>PbO; + 4H™ + 80421_ +2e
11. B 2ANIbBAHUYECKOM YUHKOBDIU
JjleMeHme ¢ KAOMUeBbiM HuKenegwlll
Kamooom 8 Kavecmee aHood 8 cepebpsHblil
CMAaHOapmHvIX VCI08UAX MeOHbll
Modicem 8bICIYNAMb
971eKmMpOoo’

12. Ilpu snekmponuse 600H020
pacmeopa cynvghama meou (1)
C UHEPMHBIMU NEKMPOOaMU

Ha anooe npoucxooum
gvloeneHue sewecmaa,
Gopmyna Komopoeo umeem
8U0

H>

SOz

Cu

02

13. . Vpasuenue npoyecca,

2H,0 - 4e— 4H*+0, 7




npomexaowe2o Ha  Kamooe
npu  d1eKmpoauze  800HO20
pacmeopa 2udpokcuoa Kaaus,
umeem 8u0

K*+e—>K°

2H" +2e—>H;

2H,0 + 2e »H, 7'+ 20H-

14 3unauenue pH pacmsopa Cu(NO3)2
yeeauuusaemcs 8 pezyibmame NaCl
ONeKmpoaU3ad ¢ UHEePMHbIMU CuCl,
eKmpooamu 6001020 Na>SO4
pacmeopa  coau,  Gopmyia

KOMOPOU Umeem 8U0.

15. Haubonvwee xonuwecmeo Cd
aneKkmpuiecmea nompeoyemcs Hg

o5l noyYeHus nymem Mg
NeKMPONU3A (8bIXO0 NO MOKY Cu
npunsimo  pasuviv  100%) 1

epamma ...

16. IIpu snexkmponusze 600H020 Hg, Cu, Ni, K
pacmeopa, cooepoicaujeco Hg, Cu, Ni, K, H>
numpamor pmymu (11), meou Cu, Hg, Ni, H>, K
(1l), nuxens (II) u kamus 6 Hg, Cu, Ni, H>
CMaHOapmHvIX VCI08USIX,

noc1e008amenbHOCMb

8blOeIeHUS. seujecmé  Ha

Kamooe umeem uo.

17. Tlpu NOBbIUEHHOU SOz
BILANCHOCINU Haubonee N>
KOPPO3UOHHO-AKMUBHBIM CO;
2A30M ABNAEMCA ... CcO

18. JKenesnoe wuszoenue npu YUHK
HapyueHuu yenocmuocmu 01080
NOKpulMuUs 60 BILAJICHOLL MazHutl
ammocgepe byoem ATTOMUHLLL
paspyuiamscsi Ovicmpee, eciu

Memaniom NOKpuIMus

SA8/15emCsl

19. Ilpu xopposuu, ceszanuou
C  HapywieHuem  YUHKOBO2O
HOKpbIMUsL ~ HA  JCeNe3HOM
uz0enUU 80 IANCHOM 8030yXe,
Ha anode OyOoem npomexkamo
peakyusi, ypasHenue KOmopou
umeem U0

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

Zn%-2e = Zn**

Fe-2e = Fe**

Fe?* + 2e = Fe’.

20. Cymma kosghuyuenmos 6 cymmapHom ypasHeHuu npoyecca 21eKmpoau3a 600H020 pacmeopda

Humpama cepeopa pasuda ...

21. s 00CmudiCeHust
Haubovwezo 3uavenus IJC
2ANbBAHUYECKO20 — DJIeMeHmd,

OOHUM us 9NEeKMpPo00s
KOMopo2o a615emcs
CmanoapmHulil YUHKOBBIU

Mapeanyeswii EO 2 =-1,I18B
Mn<T/Mn
HUKeeablll EO 9 =-0,25B
Ni¢ T /Ni
cepebpsnbiil =2 = +0,80 B

Ag + IAg




271eKmMpoo (EO = - seonwii EO = +0,34 B
Zn2+ /Zn Cu2+/Cu

0,76B), 6 xauecmee 6mopoco

HeoOX00UMO  UCHONb308AMb

CMAHOAPMHDBIL 2]IeKMPOO:

22.Cymma koda¢ghhuyuenmos 6 CyMmMapHom YpasHeHu npoyecca 31eKmpoau3a 600H020 pacmeopa
HUmpama cepeopa pasua ...

23.I1pu snexkmponusze pacmeopa xaopuoa meou(ll) na kamooe evidenunocv 12,7 2 meou. Oowvém

2asa (1.y.), 8b10enUBULe20Cs HA AHOOe, DABEH JL.

24. Ilpu npoxodxcoeHuu uepe3 pacmeop Humpama cepebpa KOaUHecmeda IIeKmpuiecmsd
senuyunou 48250 Kn na kamooe obpazyemcs epamma(—os) yucmoeo cepedopa (F=96500
Kn/monw)

25. DJIC meodH020 KOHYEHMPAYUOHHO2O0 2ANIbEAHUYECKO20 dlleMeHma Oydem umems HauboIbULee
3HaueHue, eciu OOUH U3 2JIeKMmpoO08 CMAHOAPMHBLL, a OpYy2OU NOSPYICEH 8 pPACcmeop,
KOHYEHMPayusi UOHO8 MeOu 8 KOMOPOM COCMABASEN MO/,

26. Cymma xosghpuyuenmos 6 nesoti uacmu ypasnenus peaxyuu KMnOs + KoSO3z + HaSOz—...
cocmasusem ...

Bomnpocs! k koMmiiekcHoMy 3aganuio TK3 (Cpc)
1.Yt0 Takoe 3MeKTPOOTPUIIATEILHOCTh aTOMa?
2.YUT0 Takoe cTeneHb OKUCICHUS ?
3.B yem oTiInune MOHATHI BaJ€HTHOCTU U CTEIIEHH OKUCIIEHUS?
4.Kak Ha3bIBalOTCA pEaKU, COIPOBOKIAIONINECS U3MEHEHUEM CTEIICHH
OKHUCIIEHUS ?
5.B "yem cymHOCTh MPOLEcCcOB OKUCIEHUS U BOCCTAHOBJICHUS ?
6.Kakue Mosexysbl, aTOMbl HOHBI MOTYT OBITh BOCCTAHOBHUTEISIMU, & KAKUE —
OKHCITTUTEISIMHU ?
7. Kak onpenensiercs cTeneHb OKUCIEHUS 3JIEMEHTOB B COEIMHEHUN ?
8. Kak knaccupunupyrorcss OKUCIUTETHbHO-BOCCTAHOBUTEIBHBIE PEAKIINH ?
0. IpuBeauTe mTpaBWiIa ONpEACNCHUS CTENEHEW OKUCICHUS JJIEMEHTOB B
COEIMHEHUSX.
10. Kak BimsieT cpena Ha MPOTEKaHHWE OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
MPOIEeCCOB?
11. Kak onpenenuTs HaNpaBIeHUE OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEaKIINu?
12. Kakue npouecchl Ha3bIBaIOTCS 3JIEKTPOXUMHUYECKUMHU ?
13. Ha kakue nBa TMIa NOAPA3AEISAIOTCS JIEKTPOXUMHUYECKUE MPOLECCHI?
14. Yro Takoe 31eKTPOAHBIN MOTSHINA?
15. MOXHO 1M 3KCHEPUMEHTAIBHO OMNPEACIUTh A0COIIOTHOE W OTHOCUTEIBHOE
3HAYEHUE AJIEKTPOIHOT0 MOTEeHI[Maa?
16. YUto Takoe IBOMHOM 3NEKTPUUECKUN CITOMN?
17. YUrto takoe anextpon? HazoBute TUIBI 3MEKTPOIOB. Pacckaxkute ycTpoHCTBO
BOJIOPOJIHOTO 3JIEKTPOA.
18. Uto Takoe cTaHAApTHBIE YJICKTPOTHBIC TTOTCHITHAIB METAILTOB?
19.TloTeHnran Kakoro JJIEKTPOJAAa NPUHUMAIOT PAaBHBIM HYJIIO W HCHOJL3YIOT B
KauecTBE DJJIEKTPOJIa CpPABHEHUSI MpPU HM3MEPEHHHM DJIECKTPOIHBIX IMOTEHIIHAJIOB
Pa3IMYHBIX METAJIOB?



20. Kakyio uHQOpMAIMIO COJIEPKUT DICKTPOXUMHUUECKUU pAl CTaHAAPTHBIX
ANEKTPOJAHBIX TOTEHIIUANIOB? (Psi HAMIPSHKEHUI METaIoB)?

21. Kak omnpenensto 3HAYEHUS DJIEKTPOAHBIX MOTEHUMAJIOB U1 YCIIOBH,
OTJINYAKOIIUX OT CTAHJAPTHBIX?

22.0T 4ero 3aBUCHUT JIEKTPOAHBINA MOTEHIMAT MeTaJa?

23. Yto Takoe TalbBAaHUYECKUHN 3JIEMEHT?

24, B 4yem mnpuyMHAa BO3HUKHOBEHHUS DJJIEKTPUYECKOIO TOKAa B TallbBAHUYECKOM
anemeHTe?

25. KakuM 00pa3oM 3anChIBAIOT YCJIOBHO CXEMY rajbBaHUYECKOIO eMeHTa?

26. Kakoii 371eKTpo/] Ha3bIBaIOT KaTOJ0M, KaKOWH — aHOJI0M?

27 .Kakue npouecchl MpoTeKaloT Ha aHO/ie, Ha KaTtoje?

28. Kako#l »1exkTpoa B TaJIbBAaHUYECKOM OJJIEMEHTE SIBJSIETCS KaTOJOM U Kakou
aHooM?

29. Kak 3anucpiBaeTcsi TOKOOOpa3yroIas peakiius sl TaIbBAaHUYECKOro 371eMeHTa?
30. Yro HazwiBatoT dekTpoABmwKyIiei cuinoit (31C) raapBaHMUECKOTO dJIeMeHTa?
31. Kak Beruucnstot 9JIC ranbBaHUUECKOTO dJeMeHTa?

32. Kak cBsizanbl Mex1y coboii Benmmunnbl DJIC u sHeprun ['mb66ca 11t XMuMUIECKOTO
npolecca, JeKallero B OCHOBE pad0Thl FaIbBAHMYECKOTO dJIeMEHTa?

33. Urto HazbiBaeTcs 3nekTponn3oM? [Ipu kakux ycroBUAX BOZMOXKEH 3JIEKTPOIIH3?
34. Kakue 31eKTpoJsl MpU DIEKTPOJIM3€ Ha3bIBalOTCA KaTonoM U aHojgom? Kakue
IPOLIECCHI MPOTEKAIOT HA ATUX JIEKTPOJAX MPHU AIEKTPOIU3E?

35.Kakue Meramibl MOXXHO TMOJYYUTh MPU BJIEKTPOJIU3E pACIJIABOB M HEIb3s
NOJIYYUTh MIPHU AJIEKTPOJIN3E BOJHBIX PACTBOPOB UX CONEM?

36. MoseT 1 pacTBOPATHCS KaTOA MPHU IEKTPOIn3e?

37. Kak mnpoTekaeT Mpouecc OKUCIEHUsS TMpU TPOBEACHUU DIEKTPOIU3a C
HEPACTBOPUMBIM aHOJIOM?

38. Kak mpoTekaeT mpolecc OKUCIEHUSI IPU IMPOBEACHUU 3JIEKTPOJIN3a C AKTUBHBIM,
PacTBOPUMBIM aHOJIOM?

39. Kakue 371eKTpOXMMHYECKHE MPOLECCH] MPOTEKAIOT MPHU JIEKTPOJIU3E PACIIABOB
AJIEKTPOIUTOB?

40. YUeMm oTiMuaeTcs 3JIEKTPOIU3 BOJHBIX PACTBOPOB JIEKTPOJIUTOB OT AJNEKTPOJIH3A
UX pacIiaBoB?

41. Jlng KakuxX METaJUIOB XapakTep KAaTOAHBIX MPOLECCOB MPU DBIEKTPOIU3E
PacTBOPOB U PacIIaBOB UX COJIEH OJIMHAKOB?

42.KakoBa MOCJEAOBAaTEIbHOCTh BOCCTAHOBJIEHUS Ha KaToOAE€ TMpU DIIEKTPOIU3E
BOJIHBIX PACTBOPOB 3JIEKTPOIUTOB?

43. KakoBa mocneqoBaTeIbHOCTh OKHMCJIEHHS HA AHOJAE TNPHU 3JIEKTPOJIHU3E BOIHBIX
PacTBOPOB AJIEKTPOJIUTOB?

44.OKUCIAIOTCS. M Ha aHOJE AHHUOHBI OKCOKHCIIOT TpPH AJIEKTPOJIM3E BOIHBIX
PacTBOPOB COOTBETCTBYIOIIMX KUCIOT U 00pa3yeMbIX UMU CONEH?

45 Kakue TUIIBI aHOOOB BbI 3HAeTe?

46. Ha yeM OCHOBaH METOJI OYUCTKH METAJIJIOB 3JIEKTPOIU3OM?

47. B yweM cymHoCTh 3aKkOHOB Dapajies, ONHUCHIBAOIIMNX KOJIUYECTBEHHYIO CTOPOHY
MPOLIECCOB ANEKTPOIN3a?



Tunoseie 3anauu (P33):

1. Jlns nOpuBENEHHOrO YpPaBHEHHsI ONPENEIUTE CTENEHU OKHUCICHHS BCEX
aTOMOB, BXOJAIINX B MOJICKYJbI HMCXOAHBIX BCHICCTB MW IIPOAYKTOB PCAKIHH.
HaﬁﬂHTe 9JICMCHTBI, MCHAIOMIHUE CTCIICHb OKHUCICHHA, YKAXXUTC OKHCIUTCIbL U
BOCCTaHOBHUTENb. PacctaBpTe KO3(P(GUIHMEHTBI METOJOM HOHHO-3JEKTPOHHOIO
OajmaHca ¢ y4eTOM Cpelbl, B KOTOPOW MpPOTeKaeT peakius (KUcias, IIeJo4Hasl,
HEeUTpasibHas).

KMnOgy4 + P + HySO4 — H3PO4 + KoSOy4 + MNnSOy
KOH + Clp —» KCI + KOCI + H,O

NaNO, + PbO, + H,SO,4 — NaNO3 + PhSO, + Hy0
Jo+HoS > HI+S

Sn + HNO3 —> Sn(NO3)2 + NHANO3 + Ho0

H2S + H»SO4 — S + SO2 + H20O

SO, + KMnOy4 + HyO —> K»SO4 + MnSOy + HySOy
PbO, + HCI — Cly + PbCl, + H,O

Bi + HNO3 — Bi(NO3)3 + NO + H,0

KCIO3 + HCI — KCI + Cl, + H,0

KMnOg4 + NO + HpSO4 — HNO3 + MnSOy4 + K»SOy4 ++ KNO3 + H>O
Jo + Bro + HOO — HJO3 + HBr

Sn + HySO4 — Sn(SOy)2 + SO, + HyO

Clo + KBr + KOH — KBrO3 + KCI + H,O
Mn(NO3), + KCIO3 + HoO — MnO» + HNO3 + KCI
Cry0O3 + KOH + KNO3 — KyCrO4 + KNO» + H>O
KMnO4 + K»S + H)O — MnO, + KOH + S

Fe + HNO3 — Fe(NO3)3 + NO + H,0

FeSO4 + HpSO4 + HNO3 — Fep(SOg4)3 + NO + HoO
SOy + Clp + HoO — H2S0O4 + HCI

2. CocTaBbTe CXEMBI JIBYX T'aJIbBAHHUECKHX AJIEMEHTOB, B OJITHOM M3 KOTOPBIX
MeJb CIIyXKujia Obl KaToJ0M, a B JAPYyroM aHojoM. HamuimuTe ypaBHEHMS peakiiuid,
MPOUCXOAAIIUX TPU paboOTe 3THX JIEMEHTOB. BBIUMCIMTE 3HAYCHHUS CTaHIAPTHBIX
OJIC ans 5THX ralbBaHUYECKHX IJICMEHTOB.

3. Bbiunciure mOTEHIMAn BOAOPOAHOrO diekTpoxa, eciam [HY]=
= 3,8-10-3 mosn/ 1.

4. Tlorenuman BomopomHoro snektpoma paBeH —0,145 B. Ompenemure pH
pacTBopa.

5. Bpluncnure, Kak HW3MEHUTCS OJJICKTPOJHBIM TOTEHIIMAN IIMHKA, €CIIH
KOHIIEHTpAIMsl pacTBOpa cyib(aTa [HMHKA, B KOTOPBIM TOTPY)KEHa IIMHKOBAs
mnactuHa, ymeHnsIutes ot 0,1 7o 0,01 mosns/m.



6. I[loTeHumanm MapraHueBOTO AJNEKTPOJA, MOMEIIEHHOIO B PacTBOP €ro COJIH,

coctaBuia —1,1 B. Beiuncinure KOHIIEHTpaAIMIO HOHOB MapraHiia Mn2* (Momb/n).
7. BpUucIuTe MOTEHITMAT KEIE3HOTO 3JIEKTPOJIa, TOTPYKEHHOTO B PaCTBOP,
conepxkamuii 0,0699 r FeCly B 0,5 1.

8. PaccuMTaiiTe 3J1€KTPOJHBIE MTOTEHIUAIb MarHUs B PACTBOPE €r0 COJNHU IIPU
KOHIeHTpanuax nosa Mg2* 0,1; 0,01; 0,001 mons/m.

9. Beluncnnre KoHLEHTpanuio noHoB HT B pacTBope, B KOTOpOM HOTEHIHMAN
BOJIOPOJTHOTO AJIEKTpoaa paBeH —236 MB.

10. OnpenenuTe BEIMYUHY IJICKTPOJHOTO TMOTEHIIMATa MEIH, MOTPYKCHHOU B
0,0005 M pacteop Cu(NO3)>.

11. Tlpu kakoii kxonuenTpauuu uoHoB Cu2t (Momb/i) 3HaueHMe MOTEHIHANa
MEIHOTO 3JIEKTPOJa CTAHOBUTCS PaBHBIM CTAaHAAPTHOMY MOTEHIMAITY BOJOPOJHOIO
3JeKTpoa?

12. 3J1C rasbBaHMUYECKOI0 JIEMEHTa, 00Pa30BaHHOTO HUKEJIEM, MOTPY>KEHHBIM
B pAacTBOpP €ro CONM C KOHIEHTpamueil noHoB Hukens 1074 mMonw/m, u cepeGpom,
NOTPY>KEHHBIM B pacTBOp ero cosiu, paBeH 1,108 B. Omnpenenurte KOHUEHTpaALUIO

noHoB Ag* B pacTBope ero conu.

13. CocraBhTe cxeMy pabOThl TalbBAaHUYECKOTO JJIEMEHTa, OO0pa30BaHHOTO
KEJIe30M U CBUHIIOM, norpykeHHeiMU B 0,005 M pactBopbl ux coneid. Paccuuraiite
OJ1C aTOrO 2IEMEHTA.

14. CocTtaBbTe CXeMy MPOIECCOB, NPOUCXOIAIUX TpH paboTe MeTHO-
KaJIMUEBOTO T'aJIbBAHUYECKOTO 3JIEMEHTA B CTAHJIAPTHBIX YCIOBUSX, PACCUUTANTE €ro
OJIC. Yro Takoe KOHUEHTPAllMOHHBIM TrajgbBaHWYeCKU sneMeHT? IlpuBenute
npumep.

15. Beruucnute 9J]C cepeOpsaHO-IIMHKOBOT'O TaAIbBAHMYECKOTO JIEMEHTA, ECIH
o0Opa3yrolue ero AJIEKTPOIbl MOTPYKEHbl B PACTBOPHI C KOHIEHTpAIMEH KaTHOHA
0,002 momnb/n1. CocTaBbTe CXEMY JIEMEHTA.

16. Paccuuraiite DJIC rajbBaHUYECKOTO dJIeMEHTa, 00pa30BaHHOTO MarHUEM U
OUHKOM, IIOTPY’KEHHBIMH B pAacTBOPbl HX COJEH C KOHUEHTpPAaUUsIMH HOHOB
[Mg2+]=1,8-10-5 , [Zn2%]=2,5-10-2 moxs/ 1.

17. CocraBbTe CX€MY KOHUEHTPAIIMOHHOTO TajJbBAHUYECKOIO 3JIEMEHTA:
cepeOpsiHBI AneKkTpo B pacTBope ero comu ¢ [Agt]=10"4 Mons/n u cepeOpsHbIit

snekTpos B pactsope ¢ [Agt]=10"° monn/ 1. VKaxkuTe, Kakoil U3 3JIEKTPOAOB OyaeT
aHOJI0OM, KakoM - katojoM. Paccuutaiite 3J1C snemenTa.

18. Paccuuratite DJIC TaibBaHUYECKOTO DJEMEHTa, COCTOSAIICTO M3 JIBYX
MEJIHBIX MIACTUH, MOTPYKEHHBIX B PACTBOP COJM MEIU C KOHILIEHTPALMEH y OJHOTO
u3 >ektponos [Cu2t]=1,0 mons/ 11, a y apyroro - [Cu2+]=10-3 mons/m.

19. TanpBaHWYECKasl IETb COCTABIICHA W3 >KeJe3a, MOTPYKEHHOTO B PACTBOP
ero comd ¢ KoOHIEHTpanuelr wuoHoB Fe2®, pasnoit 0,001 mons/1, u Menaw,
norpyk€HHoi B pactBop €€ conu. Kakoil KOHIEHTpaluuu AOJXKEH OBITh PacTBOP
Meau, 4ToObl DJIC menu Obla paBHOM HYIIO?



20. Hanumure ypaBHEHHS DSJIEKTPOJHBIX IPOLIECCOB, MPOTEKAIOWUX MpH
anekTponu3e BogHoro pactBopa BaCly ¢ yrompHbiMu 3nekTpoaamu. YTo Takoe

noJisipu3anus B npoiueccax siekrponusa? Kakve BuAbl MOJspu3aliuy Bbl 3HAETE U
KaKOBbI IPUYUHBI KX BOSHUKHOBEHUS ?
21. IIpu snektponuse BogHOro pactBopa SnCly Ha aHome BeIAENIWIOCH 4,43

mutpa Clo (ycnoBuss HopMmanbHbie). Kakoe BemecTBO M B KakOM KOJIUYECTBE

BBIJIETWIIOCH HA KaToae? Hanmumure cxeMy 31€KTposIn3a.
22. Hanuiute ypaBHEHUs OJJIEKTPOJHBIX MPOIECCOB, MNPOTEKAIOUUX MpHU
anekTponu3ze BoagHoro pactBopa FeClg ¢ wuHeptHhiM  aHogoMm. Kakosa

IIOCJIEIOBATENIBHOCTh OKHUCJIEHUS MOHOB M MOJIEKYJ Ha aHOJE IPHU DJIEKTPOJIU3E
CoJIe pa3JIMYHBIX TUTIOB?

23. Kako#t 06beM kuciopojia (H.y.) BBIAEIUTCS MPHU MPOMYCKAaHUHU TOKA CHIION
6 A B Treuenue 30 muH uepe3 BoaHbIN pactBop KOH? Hanumure cxemy snekrposnusa
BogHoro pactsopa KOH.

24. Hanumurte ypaBHEHHUs DJEKTPOJHBIX MPOLECCOB, MNPOTEKAIOIIUX MPH
anektposinze BogHoro pactBopa Ca(NO3)2 ¢ WHEpTHBIME 3JeKTpoaaMu. Kakosa

MOCJIEJIOBATEIbHOCTh BOCCTAHOBJICHUS HOHOB W MOJIEKYJ Ha KaroAe IpHu
AIEKTPOJIU3E COJNEN PA3TUUHBIX TUIIOB?

25.Ilpu kakoil cuie TOKa MOXHO TMOJy4yuTh Ha Karoge 0,5 T Hukens,
nojBeprasi anektponusy pactBop NiSOy B Teuenue 25 muH? Hammmure cxemy

Ipolecca MEKTPOIIH3a.

26. Ilpu anexTponu3e pacTBOpa XJIOpHAA ABYXBAJEHTHOTO MeETalljla Ha aHOJE
BeIIeNMI0Ch 560 mi1 raza (ycnoBUsi HOpMajbHBIE), a Ha KaTOJE 3a JTO ke BpeMs
BeIenuiIochk 1,6 r meramna. Kakoit sto meramn? Hamumure cxemy 3JeKTposin3a
pacTBOpa COJIH.

27. Kakas macca cepeOpa BBIICIIUTCS TIPH IIPOITYCKaHUU TOKa cwiiod 6 A depes
pactBop HuTpara cepebpa B Teuenue 30 MuH? Hamumure cxemy mporiecca
AIIEKTPOJIM3a pacTBOpa HUTpATa cepedpa.

28. Ilpy TpOXOXIEHUU UYepe3 PacTBOP COJIM TPEXBAJECHTHOTO MeTajlla TOKa
cunot 1,5 A B Teuenme 30 MmuH Ha Karoae Beigemmiock 1,071 r merannia.
Ornpenenute aTOMHYIO MacCcy MeTaslja.

29. TIpu snekrposmze BogHoro pactBopa Cro(SOy)3 TokoM cwiioit 2 A macca

KaToJa yBeIu4ywiach Ha 8§ I. B TeueHHe Kakoro BpEMEHH MPOBOAWIM SJIEKTPOIU3?
Hanummnre cxemy nponecca 3JIeKTpoin3a.

30. OnmmmTe mporece prKaBiICHUS XkKeje3a BO BiIaxHoH atmocdepe. K kakomy
TUITY KOPPO3HH - XUMUYECKOU WM 3JIEKTPOXUMUUYECKON - OTHOCHUTCS 3TOT mpoiiecc?
Hanumure ypaBHEHHS] COOTBETCTBYIOIIUX PEAKIIUH.

31. OnummuTe CyIHOCTh MPOIECCa ANEKTPOXUMUIECKON Kopposuu. [louemy B
MHEPTHOM aTMocdepe mpolecc KOPpPo3ur MPOTEKAET 3HAYUTEIbHO MEIJICHHEE, YeM
Ha Bo3ayxe?

32. KatogHpIM WM aHOJTHBIM SIBISIETCS CBHHIIOBOE IOKPBITHE Ha Keles3e?
CocrtaBbTe ypaBHEHHUSI aHOJIHOTO M KATOAHOT'O MPOILECCOB KOPPO3UM TaKUX W3ACIHMA
MIPU HAPYILICHUH 1EJIOCTHOCTU MOKPBITUS BO BJIAKHOM BO3/IyXE€.



33. OxapakTtepusyiite aHO/IHBIN u KaTOIHBIN MIPOIIECCHI npu
ANEKTPOXUMUYECKON Koppo3uu. Kakyio ponb urpaer atMoc(epHbld KHCIOPOA B
npoueccax Koppo3uu?

34. O0BACHUTE CYIIHOCThH IMpoliecca KOPPO3UU Keje3a, MOKPBITOrO IIUHKOM.
Hanummure cooTBeTCTBYIOIME YPAaBHEHUS PEAKLINAM.

35. [l nUILEeBBIX KOHCEPBOB NPHUMEHSIOT IMOCYAY W3 JIMCTOBOTO Kelnesa,
IIOKPBITOI'O OJIOBOM. ByZeT Ju 3TO MHOKPBITHME BJIEKTPOXMUMUYECKOM 3aIUTON IIpU
MTOBPEXKAEHUU CJI0s1 0JI0oBa? J[aliTe MOTUBUPOBAHHBIA OTBET.

36. [ToueMy XHMMHYECKH YHUCTOE >KE€JIe30 SBJsSeTcs Oojee CTOMKUM MPOTHUB
KOpPPO3UH, YEM TEXHUUECKOE kee307 [[aiiTe MOTUBUPOBAHHBIN OTBET.

37. OnummuTe mpouecc arMoc(epHOl KOppo3uM jKelie3a, MOKPBITOTO CIO0EM
HUKEJIS,, TpPU HapPYIICHUH IEJIOCTHOCTH TOKphITHS. [IpuBeauTe dIEKTPOH-HBIC
YpaBHEHHMSI aHOJJHOTO M KaTOJHOT'O MPOIIECCOB.

38. Kene3noe w3aenue TMOKPbUIM KaaMHEM. AHOJIHBIM WIH KaTOJHBIM
saBisieTcss 3T0 TMOKpbiTue? COCTaBbTE DJIGKTPOHHBIC YpPaBHEHHUS aHOJHOTO M
KaTOJHOTO MPOIECCOB KOPPO3UU ATOTO M3JENMs BO BJIAXXHOM BO3JyX€ U B COJSTHOU
KHCTIOTE.

39. B yem 3akiouaercs CYIIHOCTb MPOTEKTOPHOM 3alIUThl METauIOB OT
Koppo3uu?

40. TIlpu snekTponuse BOJHOTO pacTBopa xjopuaa ojoBa(ll) Ha anHoze
Beiiemmiioch 4,48 1 xmopa (H.y.). Kakoe BemectBo M B KakoM KOJHUYECTBE
BBIJIEJIMIIOCH HA KaToie?

41. Ipu snexTponuse pactBopa xinopuaa meau (I1) macca kaToga yBennduiach
Ha 3,2 r YTo mpou301LI0 IPU ATOM Ha MEIHOM aHoje? Kakoe BelecTBO BhIIEIUIOCH
U B KakoM KoJinuecTBe? Hanmuimre cxeMmy 3JI€KTpoIn3a.

42. Ipu snexTponuse pactBopa xinopuaa meau (I1) macca kaToga yBennyuiach
Ha 3,2 1. Yrto mnpousomnuio mpu 3TOM Ha MeaHoMm aHojae? Kakoe BemiecTBo
BBIJIEJIMIIOCH U B KAKOM KoinuecTBe? Hanumure cxemy 3mneKTpoiaun3a?

43. DnekTponu3 pacTBopa cylb(aTa HEKOTOPOTO MeTaia MPOBOIWUIU TPH
cuiie Toka 6 A B TeueHue 45 MUH, B pe3yJbTaTe 4Ye€ro Ha KaToj€ BbIACIWIOCH 5,49 T
MeTalia. BeraucinuTe MOJSIpHYIO MacCy SKBUBAJICHTa MeTalIa.

44. Hanumute cxeMy 53JIEKTPOJM3a BOJHOTO pacTBOpa XJIOpHUAA Kaldblusd U
CXeMy DSJIEKTpOJIM3a pacliaBa XJopuJa Kaubliusi. B KakoM ciiydae MoOeT OBbITh
MOJIYy4eH METATUYECKUMN KaJIbITUNA?

45. OnummTe Tporecc aTMOCHEPHOTO PIKABICHUS KEIIE3HBIX U3/IEITHM.

46. Onummre mporecc aTMocPepHON KOPPO3UHM JY>KEHHOTO 3JKelie3a MpH
HapylIeHUU TOKPBITHS.

47.0numuTe mporece atMoc(epHOl KOPPO3WH OIIMHKOBAHHOTO Keje3a MpHU
HapylIeHUU TOKPBITHS.

48. Kak mporekaer atmocdepHas KOppO3usl 3Kele3a, MOKPBITOTO CII0EM
HuKes1? ONUIIUTE AaHOAHBIA M KaTOAHBIN MPOLIECCHI.

49. AHOMHBIM WM KaTOJHBIM SIBIIICTCSI CBHUHIIOBOE TIOKPHITHE Ha Keese?
Onuiure mTpoIecC KOPPO3UM OBTOr0 HU3JAEIUS BO BIAXKHOW artMmocdepe mpu
HapyIIEHUU TOKPBITHS.



50. Uznenue u3 xene3a MOKPHUIM KaJIMUEM. AHOJHBIM HMJIM KaTOJHBIM OyAeT
3TO MOKpbITHE? ONUIINTE NPOLECC KOPPO3HH 3TOTO MU3/ENHUs BO BIAXKHOU atMochepe
IPU HAPYIICHUN TTOKPBITHSL.

51. HazoBuTe nBa Metamia, KOTOPblE MOTYTCIYXHUTh JJIS JKelie3a KaTOJHBIM
nokpeITHeM. OnUIIKUTE MPoIlecC KOPPO3UU BO BIAKHOUM aTMocdepe Mpy HapyIIeHUH
TaKOTO MOKPBITHSI.

52. HazoBute ABa MeTaiia, KOTOPblE MOTYT CIY>KUTh JJIS JKejae3a aHOJAHBIM
nokpeiTHeM. OnUIIKTE MPOoIlecC KOPPO3UU BO BIAKHOUN aTMocdepe Mpu HapyIICHUH
TaKOTO TMOKPBITHSI.

53. Jlns muIIeBBIX KOHCEPBOB MPUMEHSIOT TMOCYAY W3 JIMCTOBOTO J>Keie3a,
MOKPBITOTO OJOBOM. ByJneT 1M 3TO MOKPBITHE AJIEKTPOXUMHUYECKOW 3aIIUTON MpHU
NOBPEXKIECHUU CJ0sI 0JI0Ba?

OJIP. 3ananust K 1a00OpaTOPHBIM padboTaM Mo pazfieny «DIEKTPOXUMHUYECKHUE
TPOIIECCHI»:

JlaGopaTopHas paborta 6.

1) TpoBECTHM OKHUCIUTEIHLHO-BOCCTAHOBHUTEIIBHBIC PEAKIMU B Pa3TUYHBIX
cpenax (KUCJIOW, HEeHTPaIbHON U MICTIOYHOMN);

2) onpeaeauThb TUIT BCEX PeaKIuii OKUCICHUS! — BOCCTAHOBJICHUSI;

3) omnpenenuTb HW3MEHSAIONIMECS CTENEHW OKHCJICHHUS JJIEMEHTOB B
COCIMHEHUSAX YYaCTBYIOIINX B OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIX;

4) COCTaBUTHh YpPaBHEHHUS OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUA C
yuetoM pH cpeapl M KOJWYeCTBa aTOMOB KHCJIOpPOJAA, WCIOJIB3YsS METOJ HOHHO-
AJIEKTPOHHOTO OajaHca.

JlaboparopHas pabora 7.

1) cobparb MeTHO-IIMHKOBBINM TajJbBAaHUYCCKHA JJIEMEHT U HM3MEPUTh €ro
HaIPsKEHNE;

2) paccuurath IJC METHO-UIMHKOBOTO TaJbBAHMYECKOTO JJIEMEHTA, €CIIH
KOHIICHTpAIMs MMOTESHIHAIONpeaessomux noHoB meau pasua 1 (0,1; 0,01) momw/m,
noHoB 1uuHkKa 1 (0,1; 0,01) monw/n. KoHmeHTpamus SJIEKTPOIUTOB, B KOTOPHIC
MOTPY>KAOTCS AJEKTPOIbI, ONIPEAEIAETCS MpernoiaBaTeeM

3) coOpaTh KOHIIEHTPAIIMOHHBIA TaJbBAHWUUCCKUN DJIIEMEHT U HU3MEPHUTH €ro
HanpspkeHue; paccuntath IJ[C KOHIEHTPAIMOHHOIO TajbBaHUYECKOTO 3JIEMEHTA,
€CJIM KOHIICHTpaIlHs OTeHITHaIoIpeaesonux nonoB pagHa 0,1; 0,01 mons/m.
JlaboparopHas pabora 8.

1) MO3HAaKOMHUTBCS C OMMMCAHUEM U MMPUMEHEHUEM BBITTPSIMHUTEILHOTO
yctpoiictBa BCA-5K-V3;

2) MPOBECTH IKCIEPUMEHT B COOTBETCTBUHU C €0 OMUCAHUEM W COOIIOJICHUEM
TeXHUKU O€30MaCHOCTH, COCTaBUTh CXEMBI JJICKTPOJM3a PACTBOPOB COJIEH C
yKa3aHHEM IPOYKTOB 3JISKTPOJIN3a U O0BICHCHUEM 3JICKTPOTHBIX ITPOIIECCOB.

JlJist MpOMesKYyTOYHOM aTTeCTALIUM

Ilepeuensb 5K3aMEeHAYUOHHBIX BONPOCO8
1. IIpeamer xumuu. [TouaTHEe O MaTEpUU U IBUKEHUU.



2. 3aKOH COXpPaHEHHMsI MacChl U SHEPTUU.

3. 3HaueHHE XUMUU B U3YUYEHUU MPUPOJIBI U PA3BUTUU TEXHUKHU.

4. OCHOBHBIE KOJIMYECTBEHHBIEC 3aKOHBI XUMHUU. 3AKOH KBUBAJICHTOB.

5. IlepBeie Momenn crpoenusst artoma. Mopens aroma Jx. Tomcona,
IIaHeTapHas Mozenb aroma J. Pesepdopaa.

6. KBantsl 1 Mojiens atoma bopa.

7. KBaHTOBO-MeXaHMUYECKasi MOJIeNIb aToMa BojopoAa. [[BolicTBeHHas mpupoa
anektpoHa. Opourtans. BonnoBoe ypaBuenue lllpenunrepa. KBantoBbie yncia.

8. KBanToBble 4YmMClIa, XapaKTEpU3YIOIIME COCTOSHUE DJIEKTpOHA B aTOME:

rnaBHoe (1), opoutanshoe (l), marautHOE (M[), ciiHOBOE (Ms). ATOMHBIE OPOMTAIH.
DHepreTUYecKuil ypoBeHb. JHEPreTUUECKUHN TTOAYPOBEHb.

9. CTpoeHrEe MHOTO3JICKTPOHHBIX aTOMOB. OJEKTPOHHBIE KOH(MUTypaIuu
anemenTta. [IpaBwia  3amonHEHUs  AJEKTPOHAMU  aTOMHBIX — opOuTaned B
MHOT'O2JIEKTPOHHBIX aTOMaX: MPUHITUIT MUHUMAJILHON YHEPTUH, TIPABUIIO
B. KneukoBckoro, nmpunnun 3anpera Ilaynu, npasuio ['yHaa.

10. Ilepunonunueckuii 3axkon J1.11. Menneneena.

11. Tlepuonnueckasi cucTeMa DJIEMEHTOB M JJIEKTPOHHASI CTPYKTypa aTOMOB.
DJIEKTPOHHBIC aHAOPTH. XapaKTePUCTHKA 3JIEMEHTOB S-, P-, d-, f-cemeiicTs.

12. Tlepuonuueckre CBOMCTBA SJIEMEHTOB: DHEPTUsl MOHU3AIMU, CPOJICTBO K
ANEKTPOHY, PIEKTPOOTPHUIIATEILHOCTh, AaTOMHBIE PAJNYCHI.

13. OcHOBHBIE BUJIBI CBSI3€H: MOHHAS, KOBAJIGHTHAS, U METAJUIMYECKAasl CBSI3H.

14. KoBaneHTHast CBsI3b: MOJIAPHOCTh, OOMEHHBIH U JIOHOPHO-aKLIENTOPHBIN
MeXaHU3M 00pa3oBaHUs KOBAJECHTHOM cBs3U. MeTos BasieHTHBIX cBs3elr (MBC).

15. TlpocTpaHcTBeHHass  CTPYKTypa MOJEKyJd. [ uOpuauzamusi aTOMHBIX
opOutaneit. [TonsipHOCTH MOJIEKYII.

16. Meron  momekynspHbix — opOoutaner (MMO). CasaspiBapomme U
paspeixisitonue opoutanu. [lopsaok u SHeprus CBA3U. INEKTPOHHbIE KOH(GUTYpallun
MOJIEKYII.

17. BonopoaHast cBsi3b. OHEpruss M JJIMHA BOJOPOAHON CBsi3W. BimsHus
BOJIOPOJIHBIX CBA3€M HA CBOKMCTBA BEILIECTB.

18. Xumuuaeckas TEPMOANHAMHUKA. TepmonnHamuyeckue byHKIUN:
BHYTPEHHSS] DHEPrusi, OHHTaJbluUsA, OHTponus, »dHeprus [ub0Oca, sHeprug
I'ensmromnsna.

19. BuytpeHnnss sHeprusi, Teriora u pabora. [lepBbiii 3aK0H TEPMOTMHAMUKH.

20. DHTAIBIUS CHCTEMBI W €€ HM3MEHEHHe. TermoBor Ah(ekT XuMHuIecKoi
peakiuu. TepMOXUMUYECKHE YPABHEHUS. DHTAIbIUS 00pa30BaHMUs.

21. Tepmoxumudeckne pacueTsl. 3akoH [‘ecca. CmenctBusi 3akoHa ['ecca.
Temnnora cropanus TOIUIMBA.

22. CaMOTIpOU3BOJIBHBIE peakIu. BTopoil 3aKkoH TEPMOAMHAMHKH IS
M30JIMPOBAHHBIX CHUCTEM. OHTPONHUS XUMHYECKOM peakuuu. TpeTud 3aKkoH
TEPMOJANHAMUKHU.

23. Dueprus  ['mbbca — KpuTepwii CaMONPOHW3BOJBHOTO  MPOTEKAHUS
XUMUYECKUX peakiui. JHeprusi ['mb0ca oOpa3oBaHus BeimiecTB. JHeprus ['nb0ca
XUMHAYECKHX PEAKIIHH.



24. Xumunueckoe paBHOBecue. KoOHCTaHTa XUMHYECKOTO paBHOBECHUS st
TOMOT'€HHBIX U reTeporeHHbIx cucteM. Ilpunnun Jle-lllarense. Hanpasienue casura
paBHOBECHSI B paBHOBECHBIX CHUCTEMaX IMPU HW3MEHEHMHM KOHIIECHTpAIHi,
napiuyaIbHbIX JaBICHUN YYaCTHUKOB PEAKIIUH, TEMIIEPATYyPhl, TaBICHUSI.

25. ®azoBbie paBHOBecus. dazoBble auarpaMmbl ISl OJHOKOMITIOHEHTHBIX
cucrem. Da3oBas quarpaMma BOJIBI.

26. AncopOLMOHHBIE paBHOBECHS.

27. Xumuueckas kKuHeTuka. CKOpOCTb peakuuu. 3aBUCUMOCTh CKOPOCTH
peakiuu OT KOHIEHTpaluu peareHToB. KunHetudeckoe ypaBHeHue. I[lopsmok
XUMUYECKOU peaKIuu.

28. OcoOEHHOCTH KMHETUKH T'€TePOTCHHBIX PEaKIUH.

29. Bausinue Temneparypsl Ha cKopocTh peakiuil. IlpaBuiio Baut-T'oda.
YpaBHeHue AppeHuyca. JHEeprus akTHBaIlUU.

30. MonekynspHOCTh U MeXaHu3M peakiuii. [IpocTbie U CIIOXKHBIE PEAKIIUH.
KonebarensHbie peakuuu. LlenHbie peakiiuu B IpUPOJIE U TEXHUKE.

31. ®oroxumuueckue npoieccbl. DOTOXUMHUYECKUE PEAKIIUU B aTMocdepe.

32. Katanu3 u katanu3atopbl. MexaHW3Mbl TOMOT€HHOTO U TE€TEPOTe€HHOTO
KaTajin3a.

33. HucnepcHeie cuctembl. Knaccudukanusi AUCTIEPCHBIX CUCTEM.

34. PacTtBOphl 1 X cBoiicTBa. PactBopumocTth BemecTB. CriocoObl BEIPAKCHUS
KOHLIEHTpAllMM pacTBOpPOB (MaccoBas HOJs, MOJISIpHAss KOHUEHTpalus, MOJSpHas
KOHLICHTpALMs YKBUBAJICHTA, MOJISIJIbHAS KOHIIEHTPALUs, TUTP).

35. KomuraTuBHBIE CBOMCTBA pacTBOPOB.

36. PacTBOpbI ANEKTPOJIUTOB. DNEKTpONUTHYECKAS JTUCCOLMALINS.
DNeKTpoauTHYecKas aucconuanus Boasl, pH.

37. PactBopbl cnabbix anekTponutoB. Koncranta muccomnmaruu. CremneHb
aucconyanum. 3akoH pazoasiaenus OcTBaiba.

38. PacTBOpBI CUIIBHBIX JIEKTPOIUTOB. AKTUBHOCTH JJIEKTPOJIHMTOB B BOJIHBIX
pactBopax. MonHas cuina.

39. Pacuersl pH cnabpIX U CUIBHBIX KUCIOT U OCHOBaHUM.

40. Peakuu  ocaxxkzieHus — pacTBopeHus. [IpomsBeieHue pacTBOPUMOCTH.
Pacuer pactBOpuMoOCTH.

41. T'maponus coJien.

42. OKUCIIUTETbHO-BOCCTAHOBUTENbHBIE  TIporiecchl. CTEneHb  OKUCIICHHUS.
Teopust okucneHus-occtaHoBieHus. Kimaccupukanus peakiuil  OKHUCICHUS-
BOCCTAHOBJICHHUS.

43. CocTaBneHnue ypaBHEHHWH CIIOKHBIX OKHCIUTEIIHHO-BOCCTAHOBUTEITHHBIX
peakiuil (MOHHO-3JIEKTPOHHBIA METOJ).

44, DnexTpoxuMuUeckue mpoueccbl U cucteMbl. [loHATHE 00 3JIEKTPOIHOM
MOTEHIMAJIE.

45. TloreHumanbl METAJTUYECKUX, ra3oBbIX u OKHCITUTENbHO-
BOCCTaHOBHUTENBHBIX MEKTPOA0B. CTaHAAPTHBIN BOAOPOIAHBIN 3JEKTPOI.

46. I'abBaHMYECKHI 3JIeMEHT. [anbpBaHWYeCKHMM diaeMeHT SIkoOu-Jlanusis.
N3mepenne DJIC. KoHueHTpaurOHHAS U 3JIEKTPOXUMHUYECKAs TTOJISIPU3ALS.



47. DneKkTposin3 pacIiuiaBOB M PacTBOPOB AIEKTPONUTOB. [locienoBaTenbHOCTD
ANEKTPOAHBIX MPOIECCOB MPH AIIEKTPOIU3E PACTBOPOB BJIEKTPOJIUTOB. 3aKOHBI
QDapanes.

48. TlpuMmeHeHue IEKTPOIN3a. DIEKTPOJINU3 C PACTBOPUMBIM aHOJIOM.

49. Onpenenenue U kKiaccuukamms KOPPO3UOHHBIX MTPOIIECCOB.

50. Xumunueckas koppo3usi. Kunetnka XuMH4eCKONH KOPPO3HH.

51. Dnexrpoxumuueckas koppo3us. Kopposust ¢ BoopoaHoi nenonspusanueit
Y KUCJIOPOJHOW JEeNOJIsIpU3alueH.

52. OCHOBHBIE METO/IbI 3AIUTHl METAJIJIOB U CILJIABOB OT KOPPO3UHU.

53. Metannnueckue 3aluTHbIE TOKPBITHS (KaTOAHBIC, aHOIHbIC).

54. Oprannyeckrue TONMMEpPHBIE MaTepuaibl. [IpuMEHEHHE TOJIMMEPHBIX
MaTepHuasioB B sHepreTukH. [lomumepsl u omuromepsl. [Tomumepusanus. CTpykTypa u
(U3HKO-XUMUYECKHE CBOMCTBA MOJIMMEPOB.

55. Xumundeckas uaeHTudukanys. KauecTBeHHBIH U KOJTWYCCTBEHHBIN aHAIU3.
AHATUTUYECKUN CHTHAJ, XUMUYCCKHE METOJAbl aHaim3a. DOU3NKO-XHUMHUYECKHE
MeTo bl aHanu3a. duzndyeckrue MeToIbl aHaIN3a.

56. CTpoeHHE U CBOWCTBA BOJbI. XapaKTCPUCTUKH MPUPOIHBIX BOJ U METOIbI
BOJIOTTO/ITOTOBKH.

57. XuMHS 1 SKOJIOTHS.

58. CoctaB, cBoiicTBA M TiepepabOTKa OPraHUYECKOro TOIUIMBA. Buasl
ToruMBa. BpeaHbie BBIOPOCH! PU CKUTAHUHU BCEX BUIOB TOTIMBA.

buer Ne 1
Bompoc 1: 3akonH sxBuBaneHToB. Onpenennre M3 KaaMusi, €CIM U3BECTHO, YTO MPH
pactBopennu 10 r kaamust B HCI BeigesnsieTcst 2 1 Bogopo/a mpu H.y.
Bonpoc 2: Xumndeckasi kuHeTrka. Kak U3MEHUTCS CKOPOCTh PEAKIUU:
NO + Cl; — NOCI
[Tpu u3menennu koumeHtpanuu a) [NO] B 2 paza; 0) [Cl,] B 3 pa3a; B) [NO] u [Cl,] B
2 paza?
Bormpoc 3: I'anbBaHWYeCKHi 3J€MEHT, YCTPONUCTBO, MPHUHIUIT paboThl. Paccunraiite
SJIC ranbBaHMYECKOro 3JIEMEHTa, 00pa30BAHHOIO HMKEJIeM U LUHKOM, eciu [Ni?] =
3,8 - 10~ momnb/m; [ZN?*] = 2,5 - 107 Momb/.
Hanumure snextpoansie mporecchl. CocTaBbTe cxemMy paOOThl TajdbBaHUYECKOTO
3JIEMEHTA.
buner 2.
Bompoc 1: Tlpeamer xumun. Matepust u OpMBbI CyIIIECTBOBAHHUS MAaTEPUU. ATOMBI.
Monekynbl. Honbl. Paaukansl. PaccuuTaiiTe MOJSPHYHO MacCy 3KBUBAJIICHTA
Maprasiia B IMOKCHJI€ MapraHiia.
Bompoc 2: Xwumwuueckas TepMoJUHAMUKa. TepMoaWHaMUYeCKUe (PYHKIIHH.
PaccuuTaTh HTANBINIO, SHTPOMHIO, YHEPTHI0 [ MOOCA 7151 CUCTEMBI:
HCI +O; —» H,O+Cl,
Bomnpoc 3: lanpBanunueckuii snement anudnsa—Axko6u. Paccuutate DJIC MenHo-
LUHKOBOT'O rajbBaHUYECKOTO AJIEMEHTA, eciu KOHLEHTpaLUs
noTeHnanonpeaeassonmux noHoB meau 0,1 monw/n, noHoB nuHka 0,01 Momaw/m.
CocTaBUTh CXEMY raJbBAHUYECKOTO 3JIEMEHTA.



buner 3
Bonpoc 1: Ilepuonnueckass cucrema .M. Menaeneera. Hanumure 3n€KTpOHHBIE
dbopmynel s1aeMeHTOB 19 u 29. SBAsOTCA M OHU DJIEKTPOHHBIMHM aHAJOTaMH
rnoyemy?
Bomnpoc 2: CriocoObl BeIpaKeHHsSI KOHIIEHTpaluu pacTtBopoB. Kakoit oobem 20%
COJIIHOM KUCHOTHI (T10THOCTH 1,134 r/Min) motpeOyetcst 1uist npuroTosienus 1 13 M
pactBopa?
Bomnpoc 3. Dnexrponus. Ilpu snekrponuse BoaHoro pacrsopa cyibdara xpoma(lll)
TOKOM CWJIOW 2 A Macca KaToJa yBeNWYwiIach Ha 4 r. B TedueHHe Kakoro BpEMEHH
NpOBOAMIICA 3JeKTposn3? Hanummre cxemy 3JeKTpoin3a.

bunet Ne 4

Bompoc 1: TlpuHiumnbel KBaHTOBOW MEXaHUKH (TIPUHIIMII HAUMEHBIIIEH JHEPTHH,
npuniun [laynu, npaBuio ['yana, npasuia KinedkoBckoro). 3anuimnTe 3JI€KTPOHHbBIC
(GbopMyIIBI AJIEMEHTOB C MOPSAKOBEIMU HOMepamu 22, 35, 66. YkaxuTe BaJCHTHBIC U
HECTapeHHBIE AJICKTPOHBI.
Bonpoc 2: OkuciautenbHO-BOCCTAHOBUTENBbHBIE peakiuu. CTEeneHb OKHUCICHMUS.
NoHHO-2JIEKTPOHHBIM  METOJOM paccTaBbTe KOIPDUIIMEHTHI B OKUCIUTEIBHO-
BOCCTAHOBUTEIILHON pEaKIUHU:

KMnO4 + K5S + H) O - MnO;+ KOH + S
Bompoc 3: 3ammra MeTayuioB OT KOppO3WH. AHOJHBIE M KaTOAHBIE MOKPBITHS.
3apucyiite cXxeMy KOPPO3UOHHOTO MpoLecca MPY HAPYLICHUS] TOKPBITUS U3

buter Ne 5

Bompoc 1: Xwumunueckas TtepmoauHamuka. IlepBoe, BTopoe, TpeThe Hayaia
TEPMOJMHAMUKH. PaccuuTarh SHTPONHIO JII CUCTEMBI:

Nory +Har) = NH;3p
Bonpoc 2: PactBopsl snektponutoB. Paccuuraiite pH 0,01 M pactBopa yronbHoMH
kuciothl, U 0,1 M pacTBopa TMAPOKCH/IA KaTbLIKS.
Bompoc 3: Koppo3usi MeTaiioB. DIEKTPOXUMHUYECKAs] KOPPO3Us. 3apUCYHUTE CXEMBI
KOPPO3HOHHBIX TPOIECCOB BO BIAXKHOW aTMocdepe isd METAJIOB: aJTIOMUHUA,
HUKEJSI, MEIU.

bunet Ne 6

Bompoc 1: Tepmoamnamuveckue ¢GyHKIMM (BHYTPEHHSISI DHEPrUsi, DHTAJBIINA,
sHTponusi, 3Heprus ['mbOca, sHeprusi ['enbmronsia). PaccuuraiiTe >HTANIBIUIO
peaKkiuu:

CHa(r) + H20(1r) — CO2(T) + Ha(1)
Bompoc 2: Xumuueckuii SKBUBaJIEHT. 3aKOH 3KBUBaJIeHTOB. PaccuuTaTh MOJSPHYIO
Maccy 3kBuBasieHTa ¢Gocdopa B pochopHOM aHTHUIPHIIC.
Bonpoc 3: 3ammTa MeTajuioB OT KOppo3unu. AHOJHBIE U KATOJHBIE MOKPBHITUS. CXEMBI
KOPPO3UMOHHBIX MPOIECCOB MpPU HapylleHUus MNOKpbiTUs. Ha3zoBuTe aBa Mmerania,
KOTOpbIE MOTYT CIYXHUTh JUIsl Kejie3a aHOAHBbIM MOKpbITHeM. OMNUIIUTE MNpolece
KOPPO3UU BO BJIAXKHOU aTMoc(epe mpu HaApYIIEHUU TaKOTO OKPBITHS.



buner Ne 7
Bompoc 1: Tepmoxumust. 3akon I'ecca. Paccunraiite AHY,, peakuuu
NOz(r) + Oz(r) + HzO(m) = HNO3(>K),

Bonpoc 2: CewmeiictBa aiementoB S, p, d, f. Vkaxwure mnopsakoBeie HOMepa
5JIEMEHTOB, SIIEKTPOHHBIE (POPMYJIBI KOTOPHIX MMEIOT OKOHYaHue ..Ns?Nps. Hanummure
>JIEKTPOHHYIO (hOpMYITy dJIeMeHTa ..Ns2NP° ueTBepTOro nepuoa.
Bompoc 3: OxkuCIHUTENBHO-BOCCTAHOBUTENIbHbIE peakiuu. CTEneHb OKHCIICHHUS.
Hcrnonb3ysi HOHHO-3JIEKTPOHHBIA METOJI PACCTAHOBKH KOA(D(PHUIIMEHTOB pacCTaBbTE
KO3 PUITMEHTBI:

KMnOs+K3S+H,0—MnO2+KOH+S

bunet Ne 8
Bompoc 1: Xwumuyeckas KHHETHKA. 3aBHUCHUMOCTb CKOPOCTh pE€aklUh OT
KOHIEHTpALMK pearupyromux BemiectB. Kunernueckoe ypaBHeHue. Peakuus uuer
no cxeme NH3p+02n—NO(r)+H20(r). Kak u3meHuTCs CKOpPOCTh peakifu, ecliu
YBEJIMYUTH JaBJIEHUE B 2 paza?
Bomnpoc 2: KBanToBo-MexaHuuyeckass MOJIENIb CTPOEHUs aToma Bojopoaa. HazoBure
9JIEMEHTBI, UMEIOIINE M0 J[Ba 3JICKTPOHA Ha MOAYPOBHX 4P u 4d. HanumuTe mosHbie
AJIEKTPOHHBIE (POPMYJIBI ATOMOB 3THUX JIEMEHTOB M yKaxuTe ux nojoxenue B [1CO:
NEepUOoJ, TPYIINa, MOATPYIIIA.
Bompoc 3: MeTonpl 3amuThl  METAUIOB OT Koppo3uu. Omnummre Mporecc
aTMOC(epHON KOPPO3UM TPU HAPYIICHUH TOKPBITHUS, €CIIH KEJI€30 MOKPHITO CI0EM
HUKEJIS.

bunet Ne 9
Bompoc 1: Xwumuyeckas KHHETHKA. 3aBHUCHUMOCTb CKOPOCTh pEaKIUh OT
temrnepatypbl. Ha CKONBKO T'paayCcOB HYXHO TOBBICUTH TEMIIEPATypy CHCTEMBI,
9TOOBI CKOPOCTh peakiuu Bo3pocia B 90 pas, ecnu TemiepaTypHbId KodhPuImeHT
CKOPOCTH PEaKIINK paBeH 2,77
Bonpoc 2: Ilepuommueckuii 3akoH JI. WM. MenneneeBa. HazoBute 3iaeMeHT
YEeTBEPTOro MEPHUOa, aTOM KOTOPOT'O COJIEPIKUT HEOOJBIIOe YHCIO HecTapeHHbIX d-
AMEKTPOHOB. Hamuiute ero moaHyio 3JIeKTPOHHYIO (hOPMYITy U YKaKUTE BaJICHTHBIC
AIIEKTPOHBI.
Bompoc 3: Koppo3us metaninos. HazoBute aBa MeTamia, KOTOPbIE MOTYT CITY>KUTh
JUTSE JKeTie3a KaTOHBIM MOKpbITHEM. OTUIINTE MPOIIECC KOPPO3UHU BO BIAKHON
aTMocdepe Mpu HAPYIICHUH TAaKOTO TTOKPBITHS.

bunet Ne 10
Bonpoc 1: Xwumumueckoe paBHOBecue. KoHCTaHTa XUMHYECKOTO PaBHOBECHS.
Hamumure BbIpakeHHUs IJ1 KOHCTAHT PABHOBECHsS CIEAYIOIMHUX CXEeM OOpaTUMBIX
pEaAKIIN:
NO(r)+ O0,(r) & NO,(r);
C(x) + €O,y < CO(r);
HCI(r) + O0,(r) < H,0(r) + Clyy.



Bormpoc 2: KBanToBo-mexaHudeckasi MOJIeNib CTPOEHUS aToMa Bojiopoja. Hamwumiure
ANEKTPOHHBIE (OPMYIIBI JBYX AJIEMEHTOB 5-r0 MEpHOJa: C OJHUM HECIapEHHBIM
AJIEKTPOHOM U JIByMsSl HECHAapeHHBIMH HJIEKTpoHamu. Ha3oBuUTe HX MOPSIKOBBIC
HOMEpA, YKAXUTE YUCIIO MPOTOHOB U HEUTPOHOB B UX aTOMAaX.

Bonpoc 3: Onekrponn3. Kakue BemecTsa 1 B KAKOM KOJIMUECTBE BBIICISIOTCS HA
YTOJIBHBIX 3JIEKTPOAAX IPH 3JIEKTPOJIM3E pacTBOpa kKapOoHaTa Kaius B TeueHue 1,5
4. ¥ cuwie Toka 20 A? Hanummte cxemy 37€KTpon3a pacTBopa KapOoHaTa Kayiusl.
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