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1. Heuasb, 3a0a4M U IVIAHUPYEMbIe Pe3yJIbTAThl 00y4eHHs M0 AMCHHUIIMHE
(Lenv u 3a0auu oceoenus oucyunaunvl, coomsemcmsyrowue 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 TIPOLECCOB, MPOTEKAIOUUX B AIEKTPOXUMUUYECKUX
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 MaTEPUAIOB JJIsI COBPEMEHHON SHEPIETUKH.

3aI[a‘IaMI/I AUCHUILIMHBL  ABJIAFOTCA  U3YUCHUC MOHSTUMHOIO alriapara
JUCIHUITITMHBI ((XI/IMI/ISI», OCHOBHBIX TCOPCTHYCCKUX MOJIOKECHUM u
OKCIICPUMCHTAJIBHBIX MCTOO4OB XUMUMH, TCOPCTHYCCKHUX OCHOB pa6OTBI
TaJIbBAHNYCCKUX OJICMCHTOB, AJICKTPOXUMHUYCCKHUX YCTAaHOBOK, TOIITMBHBIX
QJICMCHTOB, KOPPO3HUN 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,
IIPUBUTHUC HaBBbIKOB IMMPUMCHCHMUA TCOPCTHICCKHUX 3HAHUM JJIA PCUICHUA
IMPAKTUICCKUX 3ajJgay, YMCHI/Iﬁ IMPOBCIACHUA HpOCTGﬁHIHX XUMHUYCCKHNX
OKCIICPUMCHTOB.

KomnereHuuu u nuHIUKAaTOphl, HOpMUpPYEMBIE Y 00yHaIOITNXCS:

Kon n HanmeHoBaHue KOMIIETEHIINT Kon n HaumeHoBaHHWe WHIUKATOpa

OIIK-3 — CriocoGeH nMpuMEeHSATh
COOTBETCTBYIOIIUN (HU3HKO-
MaTeMaTUYECKUI anmnapaT, METOIbI OIIK-3.3 — JIeMOHCTpHUpPYET 3HAHWE 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 aucuumiauuel (Moaynu), npaktuku, HUP, np.:
b1.0.08 IIpomebinnennas skoiorus, b1.0.09 be3omacHOCTh KHU3HEAEATEIBHOCTH,
B1.0.16 MarepuanoBeJecHUE U TEXHOJOTHS KOHCTPYKIMOHHBIX MAaTepHaJIOB,
b51.0.20.08 OcHOBBI BOJONOATOTOBKH.

3. CTpyKTypa 1 conepkaHue TUCHUILIHHBI
3.1. CTpyKkTypa QM CUUILIHHBI
Jl1st ouHo popMbl 00yUeHUs

H Bup yueOHOM paGoThI | Bcero | Bcero | Cemecrp |




3E 4acoB 1
OBIAA TPYAOEMKOCTDH JUCHUITJIMHBI 3 108 108
KOHTAKTHAA PABOTA* - 61 61
AYJIUTOPHAS PABOTA 1,38 50 50
Jlekuuu 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 - - -
IToaroToBka K NpOMEKYTOYHOM aTTeECTallMU 1 36 36
[IpomexyTodHast aTTeCTaIlNs: 3

3.2. Conepkanve MUCHUILIMHBI, CTPYKTYPHMPOBAHHOE IO pa3aejaM H
BH/1aM 3aHATHI

Paznennr Pacnpenenenue ®opmbl U1 | UHAEKCH MHIUKATOPOB
JUCLHHUILINHEI a TPYIOEMKOCTH BUI bopMuUpyeMBbIX
g 10 BUJIaM y4eOHOH paboThl | KOHTpOIIs KOMIETEHIUH
© = \© o O
3 =| &| 8| &
2| 8| B| 3
Pazpgen 1 18 4 4 4 6 TK1 OIIK-3.3 31, OIIK-3.3 -
33, OIIK-3,3 -V1, OIIK-3.3
-B1
Pazgen 2 26 6 6 8 6 TK2 OIIK-3.3 -32, OIIK-3.3 -
33, OIIK-3,3 -Y2, OIIK-3.3
-B1
Pazgen 3 28 6 6 6 10 TK3 OIIK-3.3 -33, OIIK-3.3-
V-3, OITK-3.3-B1
ODK3aMeH 36 0 OM1 OIIK-3.3
Hroro 3a 1 cemecTp 108 16 16 18 22
HUTOIo 108 16 16 18 22

3.3. Coneprkanue JTUCUUIIMHBI

Paznen 1. CrpoeHue BemiecTa.

[Ipeamer xumuu. 3HaUeHUE XUMUU JJISI SHEPreTUYECKOU oTpaciu. MaTtepust u
dopmbl  cymiecTBoBaHUsT Martepud. CTPYKTypHBIE YacTHIIBI BEIIECTBA: aTOM,
MOJIEKYJIa, HOHBI, paaukaibl. [lepBeie Mogenn ctpoeHus aroma.

Tema 1.1. KBanTOBO-MeXxaHnuyeckast MOAEIb CTPOCHHUS aTOMa BOJIOPO/IA.

Bonnosoe ypaBuenue Illpenunrepa. DnekTpoHHass opOutanb. KBaHTOBBIE
yucia. [naBHOe, opOUTaNbHOE, MArHUTHOE, CIHWHOBOE KBAHTOBBIE YHCIA.
Pacnpenenenne 31€KTpOHOB B aTOME IO YHEPr€TUYECKUM YPOBHSIM M IOJTYPOBHSIM.
[IpaBuna kBaHTOBOM MexaHWKH. [IpyHUMN MuHMManbHOUW 3Hepruu. 3amnpet [laymnm.




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. [lepnognyeckne CBOMCTBA AIEMEHTOB. JHEPTHUs HoHKU3auuu. CpocTBO
K DJIEKTPOHY.

Tema 1.3. Xumuueckast CBS3b.

Bunel xuMmnuecko cBiI3W. MeToq BaJIEHTHBIX cBs3el. KoBajieHTHas CBS3b.
Merammueckas cBs3b. loHHas cBsa3b. Bonopoanas CBA3b.

Paznen 2. 3akOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX MPOLIECCOB.

Tema 2.1. Xumuyeckass TEpMOIMHAMUKA.

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

Tema 2.2. XumMuueckasi KHHETHKA.

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

Tema 2.3. XuMHUU€CKOE PAaBHOBECHE.

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
PAacCTBOPEHHOI'O BEIIECTBA, MOJISIpHAs KOHILIEHTpALMs, MOJISIpHAs KOHLEHTpaLUs
SKBUBaJEHTa, TUTP). WneanbHble pacTBopbl. PeanbHbie pacTBOpbl. Jucconuanus u
acconuauus. ConpBatauuss W ruApatanusa. Teopus  3IEKTPOIUTUUYECKOU
nucconmanu AppeHuyca. CUIIbHbBIE U clla0bie 1eKTPOIuThl. CTerneHb U KOHCTaHTa
aucconmanuu. 3akoH paszbaBnenuss OctBanbaa. KomnwratuBHble — cBOMCTBa
pacTBOpoB. 3akoH Payns 1y1s maeanbHBIX pacTBOPOB. 3aBUCUMOCTh JaBJIEHUS Mapa
KOMIIOHEHTOB PEaJbHBIX PACTBOPOB OT cocTaBa. Kumnenue u 3amep3aHue pacTBOPOB.
Ocmoc u ocmotmueckoe napieHue. YpaBHenue Bant-I'odda. AKTHUBHas
KOHIeHTpauus. MloHHas cuita pactBopa. BogopoaHsblil mokazaTens cpeabl pacTBOPOB.
Pacuer pH pacTBOpoB cnaObIX M CHJIBHBIX 3JIEKTpOJHUTOB. ['maponu3 conei. pH
PacTBOPOB Pa3JIMYHBIX TUIIOB TUIPOJIN3A COJIEH.

Pazgen 3. DnekTpoxuMHUUeCKUE MPOIECCHI.

Tema 3.1. OKUCIUTENHLHO-BOCCTAHOBUTEIBHBIC MPOIIECCHI.
OxkucnurenbHO-BoccTaHOBUTENBbHBIE peakunu (OBP) ux ponb B mpupoje, TEXHUKE,
sHepreTuke. Teopusi okucieHuss BoccTaHOBIeHUA. Okuciurtesb. BoccTaHOBUTEb.
PaccranoBka ko3 duiinenToB B ypaBHeHHsIX OBP HOHHO-37IEKTPOHHBIM METOIOM.

Tema 3.2. DneKTpoXUMHUYECKHE MPOLECCHl. [ albBaHUYECKUI IIEMEHT.
JIBOMHOW 3JICKTPUUYECKHM CIIOW. DJIEKTPOAHBIA MOTEHIUAI. OJIEKTPOJbl MEPBOTO
pona. YpaBHeHue HepHcTa U1 METAIIIMYECKUX M Ta30BBIX AJEKTPOJIOB. Y PaBHEHUE
HepucTta. KoHCTpyKIus ¥ 3lEKTPOIHBIE MPOLIECCHI BOJOPOAHOTO M KHUCIOPOIHOTO
anekTponoB. ['anbBanuveckuil sneMent (I'D) Hanusns - SAxobu. lpuniun padoTb



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

Tema 3.3. DnekTponau3 pacTBOPOB.

DNEeKTpOoSn3 paciuiaBOB U pacTBOpoB. 3akoHbl Dapazaes. DakTopsl, ONpeaAeISIOIIne
MOCJIEIOBATENBHOCTD pa3psia HOHOB MIPH AJIEKTPOIU3E PACTBOPOB.

Tema 3.4. Koppo3usa metaimioB. Meroasl 3allUThl METAJLUIOB OT KOPPO3HH.
Knaccuduxanus KOPPO3UOHHBIX POLIECCOB. XuMuyeckast KOPpO3Hs.
DNEeKTPOXUMHUYECKAs] KOPPO3Hsl METalIOB C  KHUCIOPOAHOW M BOAOPOIHOM
JETOJISIPU3ALUEN.

3.4. TeMaTH4YeCKUH IVIAH NPAKTHYECKUX 3aHATHIA

1. KBaHTOBO-MeXaHHUYECKask MOJIENb CTPOCHUSI aTOMa BOJIOPO/Ia

2. Xumudeckasi TepMouHaMuKa. Pacuer TepMoauHaMuyeckoi ¢ yHKIUMN.

3. Xumunueckoe paBHoBecue. [Ipunnun Jle-Illatense.

4. XuMmunueckass KMHETHKA. BiMsHHE CKOPOCTH pEaklMu OT KOHUEHTPAaLWH,
TEMIIEPATYPBHI.

5. PactBopsl. CriocoObl BbIpa)KeHUsI KOHLIEHTPAIUU PACTBOPOB.

6. OKHMCIUTENBHO-BOCCTAHOBUTEIILHBIE IIPOLIECCHI. Oxucnureny.
BoccranoButenu. PaccranoBka koaddunrieHToB B ypaBHeHusix OBP.

7. 'anbBannueckuit asiemenT. Pacdyet DJ]C rajbBaHMYECKOI0 JIEMEHTA.

8. Omektposn3. 3aKoHbBI 2eKTpoiu3a. [locienoBaTenbHOCTh AIIEKTPOAHBIX
IIPOLIECCOB IIPU JIEKTPOJIU3E PACTBOPOB COJIEH.

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

3.5. TemaTtuueckuii mJiaH J1aGOpaTopHbIX padoT

1. Texnwmka O0e30macHOCTH TIpU paboTe B XUMHYECKOH J1TaOOpaTOPHH.
OcHOBHBIE BUIbI XUMHYECKOM MOCYIBI U JIA0OpaTOpHOE 000PYyI0BaHUE.

2. OnpenenieHre MOJISIPHOM MacChl SKBUBAJICHTa METaslIa.

3. IlpuroroBiieHHE pacTBOPOB 3aJaHHONU KOHILICHTPAIUH.

4. I3y4yeHue 3aBUCUMOCTH CKOPOCTH PEAKIIUH OT KOHLIEHTPALIMHU BEILIECTB.

5. PactBOpel 3nekTposuTOB. M3MepeHne BOJOPOAHOIO IIOKA3aTeNsl Cpeasbl
AIEKTPOXUMUYECKUM METOIOM.

6. OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.

7. I3MepeHune HanpsKeHs ralbBaHudeckoro aneMenTta. Pacuer D/(C.

8. DIIEKTpOIU3 pacTBOPOB COJIEH.

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

4. OueHuBaHue pe3yJabTATOB 00y4YeHUs

OneHnBaHUE pE3yJbTaTOB OOYYCHUS IO JUCIHHUINIMHE OCYIICCTBISCTCS B
paMKaxX TEKYyIIero KOHTPOJS W IPOMEXKYTOYHOH aTTeCTallMH, IPOBOJUMBIX IIO
6amnpHO-peTuHroBoi cucreme (bPC).



[Ilkasia OIIEeHKH Pe3yIbTaTOB O0YUYEHHUS M0 AUCIUILINHE:

Kon
KOMIIC-
TEHIIMH

Kon
HHOUKATOpa

KOMIICTCHIIUHN

3ariaHu-

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

YIOBIIET-
BOPUTEIBHO

HEY/10B-
JIETBOPH-
TEJIbHO

3a4TCHO

HEC 3a4TCHO

OIIK-3

OIIK-3.3
JeMoHCcTpHp
yeT 3HaHHE
OCHOBHBIX
3aKOHOB
XUMHH U
MMOHUMAaHHe
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
METAJIIOB;

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

Ha

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

YpoBeHb
3HAaHUM B
o0beMe,
COOTBETCT
BYIOIIEM
IPOrpaMM
e, UMeeT
MECTO
HECKOJILKO
HerpyObIX
[9)1117(318) 3

Muuuman
bHO
JIOTTYCTUM
BIN
YPOBEHb
3HAHWMH,
AMEET
MECTO
MHOTO
HerpyObIX
OIIHOOK

YpoBeHb
3HAHUI
HUKE
MUHUMAT
BHBIX
TpeboBaH
15078
UMEIOT
MeCTO
rpyobie
OIIMOKHU




CKOPOCTb
peBpaICHHUS;
33- poib XUMUU
B W3y4EHUU
IPHUPOJIBI,
pa3BUTHH
TEXHUKH,
SHEPreTUYECKON
OTpaciu
YMETh:
VI - [Iponemon | [Ipogemon | IIponemon | Ilpu
WCIIOJIh30BaTh CTPHUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUN
OCHOBHEIE H BI BCC | BI BCE | BI CTaHIapT
JJICMECHTapHBIE | OCHOBHBIC | OCHOBHBIC | OCHOBHBIC | HBIX
METOJIbI YMCHUSI, YMCHUS, YMCHHSI, 3amaqd  He
XHUMHYECKOTO pEIICHbI pEIICHBI pEIICHBI TIPOJIEMOH
UCCIIeI0BaHUS BCE BCE TUTIOBBIC | CTPUPOBA
BEIIIECTB U OCHOBHBIC | OCHOBHBIC | 33J]aud  C | HBI
COCIUHCHMH, 3a/1ayd  C | 3a/1a4d  C | HETPYObIM | OCHOBHBIC
V2 -onpenensate | OTAENbHBI | HETPYOBIM | H YMEHU,
BaJICHTHBIE MU u OIMOKaMHU | IMEIOT
BO3MOKHOCTH HECyIecT | omubKamu | , MeCTO
aTOMOB, BCHHBIMH | , BBHITIOJTHEH | TpyObIe
O0OBSACHATH HEJ0YeTa | BBIMIOJHEH | Bl BCE | OIIHUOKHU
3aKOHOMEPHOCT | MH, Bl BCE | 3aJlaHus,
U XUMUYECKUX BBINIOJIHEH | 3aJaHUsl B | HO HE B
IPOLIECCOB, Bl BCE | IOJTHOM MOJIHOM
V3 - BRIMONIHATE | 3amaHusg B | 00beMe, o0Beme
TUIIOBBIE MOJIHOM HO
pacyeTsl 1Mo o0beme HEKOTOPBI
OCHOBHBIM e c
TeMaM U Hejo4eTa
paznenam MU
XUMHH
BJIQJICTh:
[Iponemon Nmeercs [Ipu
crpupoan | IPOIGMOH | viypyvans | pewennn
bl HaBbiku | CTPUPOBAH | gyif CTaHIApT
B1I - HaBbIKamMu | mpu bl 6a30BbIC Habop HBIX
HWCHOJIb30BAaHUS | PELICHUU HaBbIKH HaBBIKOB 3alay  HE
uH(bOpMallMK O | HecTaHAap | MPHU JUTST MPOJIEMOH
XUMHYECKUX THBIX PELIECHNN | pelIeHHs | CTPUpPOBA
mpoleccax B 3aja4 0e3 | cTaHjapTH | CTaHAAPTH | HbI
npodeccuonans | ommOOK M | pIX 3aja4 ¢ | bIX 3a7a4 ¢ | 0a30BbIe
HOM HEJI0UETOB | HeKOTOpHI | HEKOTOPHI | HABBIKH,
JEeSITeIbHOCTH MU MU UMEIOT
Heouera | HEAOYETa | MECTO
MHI MU rpyosbie
OIIUOKHU
OneHoYHbIE  MaTepualdbl IS  HPOBEACHHUS  TEKYIIEro  KOHTPOJIA

n

MPOMEXKYTOUHON arTecTtaniu mnpuBeneHsl B [lpunoxkeHun k paboueil mporpamme

JUCHUITIINHEBIL.



[TonHBIM KOMILIEKT 3aJlaHUil U MaTepuaIoB, HEOOXOAUMBIX MJi OLICHUBAHUS
pe3yNbTaTOB 00YUYEHUs 10 AUCLUIUIMHE, XPAaHUTCA Ha Kadeape pa3paboTurKa.



5. YueOHO-MeTOAM4YEeCKOE U MHPOPMALIMOHHOE o0ecTieYeHue JUCIUILTUHBI
5.1. YueOHO-MeTOAMYECKOE 0DecrieueHne

5.1.1. OcHoBHas nuTeparypa

1. O6mas xumus yueOnuk amns By3os / H. B. KopoBun. 6-e u3zz., ucnp. M.:
Bricur. mik., 2005. 557 c.: un. ISBN 5-06-004403-3. TekcT HETOCPEACTBEHHBIN.

2. T'muaka H. O6mas xumus ydueO6Hoe mocodbue / I'muuka H., JI. Mocksa:
KuoPyc, 2023. 749 C. ISBN 978-5-406-11166-6. URL:
https://book.ru/book/947684 (nata obpamenus: 06.03.2023). TekcT: 3MEKTPOHHBIN

3. KopoBun H. OOmas xumus: 1a00paTOpHBIA TPAKTHKYM: Yy4eOHOE
nocobue / Koposun H., B., moxg o6mr., pen.. Kameimosa B., K., Yapuc E. -
MockBa: KnoPyc, 2022. — 335 c¢. - ISBN 978-5-406-09543. URL:
https://book.ru/book/943190 (nara obpamienusi: 06.05.2023)TekcT: AMEKTPOHHBIH.

5.1.2.lonosiHUTE/ILHAS JIUTEpPATYypa

1. Xumust: koHcnekt jekuuit / J[. @. lalinytaunoBa. - Kazane KI'DY,
2014.80 c.-4766. Tekct HenocpencTBeHHbIN. 5 . OOmas xumus. Teopust U 3a1auu /
H. B. Koposun, H. B. Kynemos, O. H. I'onuapyk [u ap.]; [lox pexn.: Koposun H.
B., Kynemos H. B.. 7-e u3n., crep. Cankr-IletepOypr: Jlans, 2023. - 492 c. - ISBN
978-5- 507-45895-0.- TekcT: »1neKTpoHHBINA // JlaHb 3JIEKTpPOHHO- OMOIHOTEYHAs
cuctema. URL:  https://e.lanbook.com/book/291182  (mara  oOpamieHus:
06.03.2023). - Pexxum nocTyna: Jyisi aBTOPUY MOJIb30BaTENEH.

2. Xumus yueO-npakt. nocodue / JI. d. Ypsgosa, H. [. Yuuuposa.
Kazans: KI'DYVY, 2002. - 200 c. ISBN 5-89873-023-0. - TekcT: HEMOCPEACTBEHHBIN.

3. Xumus: npaktukym / coct.: X. B. 'mbanynnuna, [[. ®. lNaitnyTauHOBA.
Kazanb: KI'9VY, 2021. - 164 c. - URL: https://lib.kgeu.ru/. TekcT 351eKTpOHHBIA.

3. OpraHuzanusi CamMOCTOSITENILHOM pabOoThl CTYAEHTOB IO JAMCLMILIMHE
«Xumusy: yueoHoe nocodue / coct. J. @. Ialinytaunosa. Kazan KI'QVY, 2015. -
64 c., 989 Kb. - URL: https://lib.kgeu.ru. b. 1. TekcT 371eKTpOHHBIHA.



5.2. UudopmanuoHHoe odecriedyeHue

5.2.1. DnEKTpOHHBIE U UHTEPHET-PECYPCHI

1. DnexktpoHHas OoubMoTeyHas cucrema KIDY "MPBUC64"

(http://lib.kgeu.ru/).
2. DnekTpoHHO-OMONMMoTeuHas cucteMa «Jlanby (https://e.lanbook.com/)
3. K «Xumus pazmemiennbiii B LMS Moodle 3.0
4. VIHTepHET TpeHAKEPhl: WWW.i-exam.ru .

5.2.2. llpodeccuonanpupie 0a3bl gaHHbIX / HH(pOpMalnoOHHO-CIIpaBOYHBIE
CUCTEMBI

. Mexnaynapoanas pedeparuHas 6aza ganubix (http:// link.springer.com).

. Hayunas AJIEKTPOHHAs oubmoTeka "eLIBRARY.RU"
(http://elibrary.ru/defaultx.asp).

3. Poccuiickas rocygapctBennas ouodimoreka (http://www.rsl.ru)

4. Duuwmknoneauu, cioapu, cnpaBounuku (URL: http://www.rubricon.com).

N —

5.2.3. Jlunen3uonHoe W  CcBOOOIHO

obOecneucHue JUCITHUITIINHBI

pacnpocTpaHseMoe  MPOrpaMMHOE

. Ilomp3oBarenbckas oneparnuonHas cuctema Windows 10.

. IO nmns >(p¢exkTHBHOTO OHIAWH- B3aWMMOJCHCTBHS IpeTojaBaTeNii |
ctynenta LMS Moodle. CoBpeMeHHOe mporpaMMHOE OOecTieUeHHE.
https://download.moodle .org/releases/latest/

Cucrema noucka uadopmaiuu B cetu uHTEpHET bpayzep Chrome

4. TlakeT mporpamMm s co3gaHus u npocmoTpa (daiinor ¢popmara PD Adobe
Acrobat

N —

(8]

6. MaTtepuajibHO-TeXHUYECKOe oOecneyeHne JUCHUNIUHbI

HaunmeHoBanue Buna HanmenoBanue yueOHON
y4ae0HOH paboTHI ayTUTOPHH, [lepeuenp HEOOXOAMMOro 00OPYIOBAHUS U
CTICIMATA3UPOBAHHON TEXHUYECKHX CPEICTB 00ydCHUS
nabopaTopuu
Jlexunu VYyebHast ayaAuTopust 1Uist Crennann3upoBaHHas yaeOHas Meberb,
MIPOBEICHUS 3aHATHIA TEXHUYECKHE CPeICTBA OOYYEHHMs, CITyXKalye JJIs
JICKIHOHHOr'0 THITa pEACTaBIICHUS ydeOHOI uHpOpMaLuu
Oonpmod  ayauTOpuu  (MYJIbTUMEAUNHHBINA
MPOEKTOP, KOMIbIOTEp (HOYTOYK), OKpaH),
JEMOHCTpaIlMOHHOEe 000py/A0BaHUE, YueOHO-
HarJsiiHble nocoous
[MpakTnueckue |YueObnas  aymuropus | Crenuanu3upoBaHHas — yuyeOHas — MeOerb,
3aHATUA NpOBENCHUA 3aHATHH| TeXHUYECKHE cpeacTBa oOyueHus
CCMUHAPCKOTO THN3,| (MyTbTUMEAUHHBIA  MPOEKTOpP, KOMIIBIOTEP
TPYNNOBBIX W MHIMBHAY-| (goyTGyK), SKpaH) U Jp.
QJIBHBIX KOHCYJIbTalLIUH,



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

TCKYILICTO KOHTPOJIA n
MMPOMEKYTOYH Ot aTTecTauuu

Jlabopatopubie |YuebHas naGopaTopus Crenuan3upoBanHOe n1abopaTopHOE
padoTHI «XuMudeckas 1abopaTopus», 00opyIoBaHue MO MPOQUITIO JIA00OPATOPUU:
B-519 30 mocagouYHBIX MECT, JOCKa ayauTOpHas,

ycrpoiictBo BbinpsimurenbHoe BCA-5K, pH-
metp AHWOH-4100, nnutka snexkTpuueckas,
LITAaTUBBI MeTAJUIMYECKUe (2 MIT.), XUMUYECKUE
peaktuBbl (0T 10 T 10 1 Kr. B CTEKJISIHHOW U
IUTACTUKOBOM Tape), XMMHUYECKas CTEKJISHHas
nocyza (ot 1 mu go 2 1.)

KoMnbroTepHsbIit Ki1ace ¢ CrnenuanusupoBaHHas ydeOHass mebenb Ha 30
BbIxoztoM B MuTeprer B-600a | nmocamouneix  mect, 30  KOMIIBIOTEPOB,
TEXHUYECKUE CpelCcTBa OOydeHUs (MylIbTHMe-
JTUWHBIA  TPOEKTOP, KOMIIBIOTEp (HOYTOYK),

9KpaH), BHJICOKAMEPHI, MIPOTPaMMHOE

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

TEXHUYECKUE CpeJCcTBa OOy4YeHHS (MyJIbTHME-
TUIHBIA TPOEKTOp, KOMIBIOTEP (HOYTOYK),
JKpaH), BHJICOKaMEPHI, MIPOrpaMMHOE
obecrieyeHue

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

YuTaanLHEINA 3411
OnoIMoTEKU

7. OcoO0eHHOCTH OPpraHu3aluU 00Pa30BaTe/IbHOI eATeJIbHOCTH J1JIM JIUI C
OrPpAHUYE€HHBIMHU BO3MOKHOCTSIMH 3/10POBbsI 1 HHBAJIHU/I0B

JIvma ¢ orpaHMYEHHBIMH BO3MOKHOCTSIMH 370p0oBbsl (OB3) u MHBaINUIBI HMEIOT
BO3MOYKHOCTh OECIPENATCTBEHHO IEePEMEIIaThCs U3 OJHOr0 Y4eOHO-I1a00paTOpHOTO
KOpIlyca B JIpYrOW, TMOJHATHCS HAa BCE DJTAXH YUeOHO-IAOOPATOPHBIX KOPITYCOB,
3aHUMAaThCd B YYE€OHBIX W HMHBIX TOMEIICHUSX C YY4ETOM OCOOCHHOCTEMH
MCUXO(PU3NIECKOTO Pa3BUTHS U COCTOSIHUS 3/TOPOBBSI.

Hnst o6yuenuss muii ¢ OB3 u MHBaNKMIOB, WUMEIOMIUX HAPYIICHUS OMOPHO-
JIBUTATEIILHOTO ammapara, 00ecredYeHbl YCIOBHUS OECHpEnsSTCTBEHHOTO JIOCTyMa BO
Bce yueOHbIe nomenieHus. MiapopManus o cenuanabHbIX YCIOBUSX, CO3TaHHBIX JIJIS
oOyuarommxcs ¢ OB3 w wHBanmmoB, pa3MmenieHa Ha CalTe YHHBEPCHTETA
www//kgeu.ru. Imeetcs BO3MOKHOCTb OKa3aHHUS TEXHHYECKOM MTOMOIIM aCCUCTEHTOM,
a TaKXkKe YCIIYT CYpIOTIEPEBOTIMKOB U TU(HIOCYPAOTIEPEBOTINKOB.

Jlnst agantanuu K BoctpusTuio quiiamu ¢ OB3 u nHBanmmaaMu ¢ HapyIIeHHBIM
CIIyXOM CIpPaBOYHOTO, YY€OHOTO Marepuajga MO JUCIUIUIMHE O0eCIeUnBaIOTCs
CJEAYIOIIHNE YCIOBHUS:

- IS TydIIIed OPUEHTAIINY B ayJUTOPUH, TPUMEHSIOTCS CUTHAITBI OTIOBEIIICHUS
0 Hayalie U KOHIIE 3aHSTHS (CIOBO «3BOHOK» MUIIETCS HA JIOCKE);

- BHIMaHWE CJIa0OCIHBIIIAIIET0 OOydYaloIIerocss MPHUBICKACTCS IE€1aroromM
KECTOM (Ha TUIEUO KJIAJETCS PyKa, OCYIIECTBIISETCS HEPE3KOE TMOXIIOMBIBAHHME);



http://www.kgeu.ru/

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

KoMmeHncanusi 3aTpyIHEHHWN pPEUYEBOTO H HWHTCIUICKTYATbHOTO Pa3BUTHS
caboCbIIIaMX 00yJaroINXCsl TPOBOIUTCS MTyTEM:

- ACTIOJTB30BAHUS CXEM, TMarpaMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3CHTAIUHN C
TUIEPCCHUTKaMU, KOMMEHTHPYIOIIMMHE OTACTbHBIC KOMITOHEHTHI H300payKCHHUS;

- PETYJSIPHOTO TMPUMEHEHUs YIPAKHEHWA Ha TpapuiecKoe BBIICICHHUC
CYIIECTBEHHBIX NMPU3HAKOB MIPEIMETOB U SIBIICHU;

- obecriedeHnsT BO3MOXHOCTH I  OOYYaromerocss TMONYYHTh aJpEeCcHYIO
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 HaIpaBJICHHUIO
MIOJITOTOBKH, 00ECTICUNBAIOTCS CIICAYIOIINE YCIOBUS:

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

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

- IEUCTBUSA, KECThI, MEPEMEIICHUSI MEeJaroruueckoro pabOTHHKA KOPOTKO U
SICHO KOMMEHTUPYIOTCS;

- meyaTHass MHQOpMalMi TPENOoCTaBiIsieTcCs KpynHbIM mipudtom (ot 18
YHKTOB), TOTAJIBHO 03BYYMBAETCS;

- obecrnieunBaeTcsi HEOOXOIUMBIN YPOBEHb OCBEIIEHHOCTH MTOMEIICHUH;

- IPEAOCTABISECTCA 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 NeAaroruieckuM padOTHUKOM B
COOTBETCTBHH C y4eOHbIM mmaHoM. [Ipu HeoOxommmoctu obydaromemycs ¢ OB3,
WHBAIUAY C YYETOM WX HWHIUBHIYATBHBIX MCUXO(PU3NUECKUX OCOOCHHOCTEH JaeTcs
BO3MOXHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAIUIO YCTHO, MUCHBMEHHO Ha Oymare,
MMMCBMEHHO Ha KOMITbIOTEpE, B JopMe TECTUPOBAHUS U T.II., TUOO MPEIOCTABISAETCS
JOTIOTHUTENIBHOE BPEMS JIsl TIOJTOTOBKH OTBETA.

8. Meroagnuyeckne peKOMeHAALUM JIA NpenojaBarTeseil M0 OpraHu3aluu
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, TBOPUECKUN MOJXO0/ B PEIICHUH
npodecCUOHANBHBIX 3a/la4, B XOJ€ 00pa30oBaTEIbHOIO Mpoliecca CHOCOOCTBYET
(hOopMUPOBAHUIO TAPMOHUYHON JTUYHOCTH.



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

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

- METOJbl OpPTaHM3alUU JESITEIIbHOCTH U (POPMUPOBAHMS OIBITA MOBEACHUS
(3amanue, OOIIECTBEHHOE MHEHUE, [eIaroruyeckoe TpebdoBaHHe, MOpPYUYEHHE,
MpUYYEHHUE, CO3/IaHNE BOCIIUTHIBAIOIINX CUTYAIUi, TPEHUHT, YIIPaXKHEHHE, U 1. );

- METOJbl MOTHMBAIIMU JEATEIBHOCTH M TNOBeAeHUs (0A00peHHe, MOOUIPEeHHE
COLIMAJIbHOM aKTHBHOCTH, TOpHUIAHUE, CO3JaHUE CUTyallMil ycrexa, Cco3/laHue
CUTYalUH 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 OOydYaIOUIMXCS UETOCTHOTO 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 IPakJTaHCKON MO3UIIMU, OCHOBAaHHOM
Ha TPaJULMOHHBIX KYJIBTYPHBIX, JIyXOBHBIX M HPAaBCTBEHHBIX LIEHHOCTAX POCCHICKOIO
oOmiecTBa, JJIsi TOBBILIEHUS CIIOCOOHOCTM OTBETCTBEHHO pEaIM30BbIBATh CBOM
KOHCTUTYLIMOHHBIE 1TpaBa U 00SI3aHHOCTH;

- pa3BUTHUE MPABOBON U MOJIUTHUYECKON KyJIbTYPbl 00YUarOIMUXCsl, pacliupeHne
KOHCTPYKTHBHOI'O Y4YacTHWsl B IPUHATHM PELICHUW, 3aTparuBarOlIMX UX IpaBa U
MHTEPECHI, B TOM YHUCJIE B Pa3IUYHbIX (JOPMAX CaMOOPIraHU3ALMH, CAaMOYIPaBICHHUS,
00I11ECTBEHHO-3HAYUMOM J1€ATEIbHOCTH;

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

Llyxoeno-npascmeennoe gocnumanue:

- BOCIIUTAaHWE YYBCTBAa JIOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIMBOCTH,
YBXEHUS K POIUTENAM, YUUTENSAM, JIFOJSIM CTapIIEro MOKOJICHHUS,

- hopMHupOBaHME TPUHIMIOB KOJUIGKTUBM3MA M  COJHMIAPHOCTH, JAyXa
MUJIOCEpAUS. W COCTPAJaHus, NPUBBIYKH 3a00TUTHCA O JIOASX, HAaXOIAIIUXCS B
TPYAHOM KU3HEHHOU CUTYalNH;

- (hopMHpOBaHHE COIMAAPHOCTH U YYyBCTBA COLHMAIIBHON OTBETCTBEHHOCTH IO
OTHOLIEHUIO K JIOJSM C OTPaHUYEHHBIMHU BO3MOXXHOCTSMM 3J0POBbsI, IPEOOJIEHUE
IICUXOJIOTUYECKUX OapbepoB MO OTHOLIEHUIO K JIIOJAM C OTPaHUYCHHBIMU
BO3MOXHOCTSIMU;

- popMHpOBaHUE SMOLIMOHAIBHO HACBHILIEHHOTO ¥ JYyXOBHO BO3BBIIIEHHOTO
OTHOLLUEHUSI K MUPY, CHOCOOHOCTH M YMEHUs IepeaBaTh JAPYIHMM CBOM 3CTETUYECKHUN
OIIBIT.



Kynvmyphno-npoceemumenvckoe éocnumanue:
- opMupOBaHHE FCTETUYECKON KapTUHBI MUPA;

- hopMupoBaHNE yBa)KEHUS K KYJIBTYPHBIM IIEHHOCTSIM POJHOTO TOpOAa, Kpas,
CTpaHBI;

- MOBBIIIICHHE MTO3HABATEIPHON aKTUBHOCTH OOYJarOIIUXCS.

Hayuno-obpazosamenvhoe socnumanue:

- popmMHpoOBaHHE Yy O0YYAIOIIUXCSI HAYYHOTO MUPOBO33PEHUS;

- hopMupoBaHHE YMEHHUS MTOTYYaTh 3HAHMS,

- hopMupoBaHNE HABHIKOB aHalW3a W CHHTE3a WHPOpPMAIMU, B TOM YHCIE B
npodeccruoHaIbHON 00IaCTH.
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OneHouyHble MaTepHuaibl MO AUCHUIUIMHE, MPEIHA3HAYEHHBI JJIsI OLICHUBAHUS
pe3yAbTaTOB O0YyUEHHS HA COOTBETCTBHE UHAMKATOPAM JOCTHXKEHUSI KOMIIETEHIIUM.

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

1.TexHosioruyeckasi Kapra
Cemectp

PeliTuHroBeIe TOKa3aTeIN

HaumenoBanue paznena

DopMBbI U BU]T
KOHTPOJIS
I Texymuuit KOHTPOIIHL
JlomoJIHUTETbHBIE
oamnel k TK1
II Texymii KOHTPOJIB
JlomoJIHUTETbHBIE
oamabl kK TK2
III Texymuii KOHTpPOITH
JIOTIOJTHUTEIbHBIC
bamael kK TK3
Htoro
IIpomexxyTouHas
aTTecTanus

Pazgen 1. «Ctpoenue TK1 15 15-
BellleCTBa) 30
Tecr 4
3amuTa 1abopaTopHOi paboTHI.
Otuer no naboparopHoit pabote 5
(OJIP)

OT4eT M0 CaMOCTOSATEILHON

1
[y
W

15-30

pabote. Pa3HOypOBHEBBIE 3a1aun 3
u 3ananus (P33)
CobecenoBanue (COc) 3
Paznen 2. «3akoHOMepHOCTH TK2
NMPOTEeKAHUS XUMUYECKHUX 15 |0-15 30 15-30
MPOLECCOB)

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

OTYeT 10 CaMOCTOSTENIBHOMN

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

Cobecenosanue (COc) 6
Pazpen 3. TK3 )5

«JIEKTPOXMMHYECKHe 25 |0-15 40 25-40

MpOoIEeCcChD)
Tecr 4
3amura 1a60paTOPHO PabOTHI.
Otuer no nabopatopHoit paboTte 8
(OJIP)

OTYeT IO CaMOCTOATENIBHOM

pabote Pa3HOypOBHEBBIE 3a1aUn




u 3ananus (P33)

CobecenoBanue (COc) 6
IIpome:xyTouHas aTTecTanus oM 0-45
(3aueT, 3x3amen, KII, KP) )
3azaHue NPOMEKyTOUHOU 0-15
aTrTeCTaluu
B =

MUCbMEHHOH opMe 1o 0-30

oneram

2. OneHOYHBIE MATEPHAIBI TEKYIIET'0 KOHTPOJISI M IPOMEKYTOYHOM ATTeCTALUN
[IIkasa OIlEeHKH PEe3yJIbTATOB 00YUYEHUS MO TUCIUIUIUHE:

Ypoenb chopMUPOBAHHOCTH
WHMKATOpa KOMITCTESHITUN
o o Hwxe o
Boicokuit | Cpennuit Husknii
3aria"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 MHHHMAaJ
3aKOHBI XMMuH, | BYIOLIEM BYIOIIEM ypoBeHb BHBIX
knaccudukaiy | TPOTPAMM | [IPOTPaMM | 3HAHH, TpeboBaH
1o ¥ cBojicTea | € e, UMEET | HMEET Wi,
S — MOJATOTOBK | MECTO MECTO HMEIOT
H, 0e3 | HECKOJIBKO | MHOTO MECTO
9JIEMEHTOB,
OIIK-3.3 —— " OoIInOOK HErpyObIX | HErpyOBIX | rpyObie
. OIINOOK OIINOOK OIIINOKHU
Hemoncrpup COeMHEHMH,
yeT 3HaHHE CTpocHHE
OCHOBHBIX -
OIIK-3 | 3akoHOB ’
pPacTBOPHI H
XUMHU U
ne
MMOHUMAaHHE ApyT
xuMudeckux | AUCHCPCHBIC
NpOTIEcCoB CHUCTEMBI,
OKHCITUTEILHO-
BOCCTaHOBUTEIIb
HBIE pPEaKUUd U
ANEKTPOXUMUYE
CKHE TPOIIECCHI,
MEXaHU3MBI
KOppO3uu u
METOBI 3aIUTEI
METAJIOB;
32 - oOmume




3aKOHOMCPHOCT
n XUMHYCCKUX

IIPOLIECCOB,

DHEPreTUYECKUE

3 dexTo

XUMHYECKUX

peakuuid,

BIIUSIHHE

1apamMmeTpoB

CUCTEMBI Ha

XUMHUYECKOE

paBHOBECHE U

CKOPOCTb

IIpEBpAICHUS;

33- poib XUMUU

B M3Y4EHUU

IPUPOJIBI,

pa3BUTHUH

TE€XHUKH,

SHEPreTUYECKON

OTpaciu

YMETB:

VI - [Iponemon | [Iponemon | IIponemon | ITpu
HCII0JIb30BATh CTPHUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUN
OCHOBHBIE H BI BCE | BI BCE | Bl CTaHAapT
JJIEMEHTapHbIE | OCHOBHBIE | OCHOBHBIE | OCHOBHBIC | HBIX
METOIbI YMEHUS, YMEHUS, YMEHUS, 3aJa4  HE
XMMHYECKOTO pEIIEeHbI pEILIEHBI pEIIECHBI IIPOJIEMOH
UCCIICJOBaHUS BCE BCE TUIIOBBIE | CTPUPOBA
BELICCTB U OCHOBHBIC | OCHOBHBIE | 3aJaud C | HBI
COCIMHEHUN, 3aJjayd ¢ | 337a4d  C | HErpyObIM | OCHOBHbIE
Y2 -onpenensath | OTOENbHBI | HETPYOBIM | U YMEHUS,
BaJICHTHBIE MU u OLIMOKAMHU | UMEIOT
BO3MO>KHOCTH HECYILECT | omMOKaMmu | , MECTO
aTOMOB, BEHHBIMH | , BBINOJIHEH | IpyOble
OOBSICHATH HEN0YeTa | BBIIOJHEH | Bl BCE | OLIMOKH
3aKOHOMEPHOCT | MH, Bl BCE | 3aJlaHus,

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

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

TUIIOBBIE IIOJIHOM HO

pacueTsl 1o o0Bbeme HEKOTOPBI

OCHOBHBIM e c

TEMaM U HeJo4era

paszenam MU

XUMHH

BJIQJIETh!

BI - naBeikamu | IIponemon TpoemoH Nwmeercs ITpn
UCIIO/Ib30BAaHUs | CTPUPOBAH cTpHpoBaH MHMHHMAIb | PELICHAH
UHGOpPMALUU O | BI HaBBIKU 6 HBIN CTaHAapT
XMUMHUYECKUX npu BT Da30BbIC Habop HBIX
mpoleccax 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 | 0a30BbIE
HEOA04YCTOB HEKOTOPEI HCKOTOPLL HaBBIKH,
MH MU HMEIOT
Heymouera | HEAOYCTa | MECTO
MU MU rpyOsbie
OIIHOKU

OHCHK& «OTJIMYHO» BLICTABJISICTCSA 34 BBLIMMOJIHCHUC pdcCUemHblX munoesvlx

300aHUll 6 cemecmpe;, necmoesblx 3a0aHuL7; 2]ly6OKO€ NOHUMAHUE XUMUYECKUX

cBolCma8 eeuecmes npu CO6€C€00661HMM, noJjiHvle U CO@@inCClmeﬂbele onmeenibl Ha

60NpocCyl ounema (meopemuquKoe u npakmuieckoe 3a0aHue);

OI_[€HKa «XO0PpPOoII0» BBICTABIILICTCA 3a BBIIIOJIHCHUC pacdyemHvblx mMunoevlx

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

npu cobecedo8anuu, 0QopMIeHUS OMUEemOo8 no 1aDOPaAmopHuIM 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» BBLICTABIIICTCA 34 ci1aboe M HEMOJHOE

BBIIIOJIHCHUC THIIOBBIX pac4entvblx 3a0ay 8 cemecmpe u mecnioeblx 3a0aHUl.

3. I[lepeyeHb OLEHOYHBIX CPE/ICTB
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 pazuenon
€ yueOHOTO uHbopmauu
Marepuana
[lepeuens 3amanuii u
OT4er o BrimonHenue J'Ia60pan)pHOI71 pa69TLI, o0OpaboTka BOITPOCOB JIJIsI
. pe3yabTaTOB HCIBITAHUM, HM3MEPEHMI, HKCIEPHUMEHTA. 3aIUTHI
nabopaTopHOU .
pacore (OJIP) O(i)OpMJ'IeHI/Iev OTYeTa, 3almTa pe3yIbTaToOB nabopaTtopHoit
nabopaTopHOil pabOTHI 1O OTYETY paboThl, IepeueHb
TpeOOBaHUH K OTUETY
PaznuyaroT 3a1auu U 3a1aHUs:
a) PEeNpOyKTUBHOTO YPOBHS, IO3BOJIAIONINE OI[CHUBATh
U JIMaTHOCTHPOBATh 3HAHHE (PAKTUUECKOTO MaTepuaa
PasHoypoBHeBbIe | (0a30Bble TOHSATHS, aNTOPUTMBI, (GaKThl) WU yMEHUE Kommnekr
3a/lauM U 3aJIaHUs | MPaBUIBLHO HCIOJB30BaTh CHEIHAlbHbIE TEPMHUHBI U Pa3HOYPOBHEBBIX

(P33)

MOHATHS, Yy3HaBaHUE OOBEKTOB H3YUEHHS B paMKax
OIIPENIETICHHOTO pa3zelia JUCHUILINHBI,

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

3aJ1a4 ¥ 3aJaHun




aHAJIN3UPOBATh, 00001mare (bakTHUECKHit U
TEOpeTHYEeCKHii  marepuaid ¢ (HopMyIHpoBaHHEM
KOHKPCTHBIX BBIBOAOB, YCTAHOBJIICHUCM IIPHUYUHHO-
CIIEICTBEHHEIX CBS3€Hi;

B) TBOPUYCCKOTO YPOBH:, IMO3BOJIAIOIIUC OLUCHHMBATL U
ANAarHoCTUpPOBATh YMCHHA, HWHTCIPUPOBATL 3HAHUA
pa3nuyHBIX 00IacTei, apryMeHTHPOBATh COOCTBEHHYIO
TOYKY 3pE€HUA

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 3HAaHUW 00ydaromerocs mo onpese- MUCIUTUINHBI
JIEHHOMY pa3Jieny, TeMe, npoodiemMe u T.1.
Cucrema CTaHJApTU3UPOBAHHBIX 3aJIaHuM,
KoMIuiekT TeCTOBBIX
Tect (Tecr) TI03BOJISIONIAS aBTOMAaTU3UPOBATH 11010)1 (14 0)% —
W3MEPEHUS] YPOBHS 3HAHUHN M YMEHUN 00yJaronierocs
4. Hepequb KOHTPOJbHBIX 3aJaHUid  WJIH  HMHBIE MaTepHaJbl,

Heo0XoauMbIe ISl OLEHKH 3HAHUH, YMEHUIl W HABBIKOB, XapaKTePHU3YIOIIHX
Tanbl (POPMUPOBAHUS KOMIIETEHIIMI B MpoIecce 0CBOEHUS TUCIUIIUHBI
Ilpumep 3a0anus
Has texkymero kourpoass TK1:

HpOBep}IGMa}I KOMIICTCHII WA .
OIIK-3 — CnocobGeH MpUMEHSATh COOTBETCTBYIOIIMHN (HU3MKO-MaTEeMaTHYCCKUW ammapar,
METO/Ibl aHAINM3a ¥ MOJIEIHPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIBFHOTO MCCIEA0BAaHUS MPU
pelieHny npodhecCHOHANBHBIX 3344
OIIK-3.3 — /IeMOHCTpUpYET 3HAHME OCHOBHBIX 3aKOHOB XHUMHUHU U TOHUMAHUE XUMHUYECKUX

IIPOLIECCOB
Tecr
Bonpoc Bapuanmsr omeema
1. Oxcuo kpemHus myzoniasox, MONEKYIAPHASL
Hepacmeopum. Eeo amomuas
KPUCMANIUYECKAS PeULemKA: UOHHAA
MEManIUIecKast
2. Opbumanu, nepeducienHvle 8 2s, 2p, 4f, 3d
nopsoke yeenudenus ux 2s, 2p, 3d, 3p
SHepauU: 2p, 3p, 3d, 4s
3s,3p,4s,3d
3. Maxcumanvroe uucno 1
NEeKMPOHO8 Ha 3s- opoumanu: 2
6
8
4.  Bewecmsea ¢  uomnHou Jlemyyu
KPUCMALIUYECKOU peulemKot Inoxo pacmsopumsl 8 600e
Hmerom HusKue memnepamypul niasieHus
Hmerom 6v1coKYI0 21eKMPONPOBOOHOCHb 80OHBIX PACBOPOS
5. Kpammnocme  céa3u 8 2
monexyne CO 1
3
4
6. Yacmuya, umerowas 6orvuie Amom nampus




npOmMoOHO8, Yem I1eKnporos

Hown xanus

Xnopuo-uon

Cynbuo-uon

7. Yxaorcume coomseemcmeue
MedHcOy HA38aHUeM U MUNOM
XUMUYECKUX INeMEHMO8

a) Hunux (Ne 30) Omeem 1. d-snemenm,

0) Camapui (Ne 62) Omeem 2. f-onemenm,
8) Paouii (Ne 88) Omeem 3. s-anemenm;

2) Kcenon (Ne 54) Omeem 4. p —snemenm.

8. B amome moauboena (Ne 42) cooepoicumcsi npomona

9. Onexmpounyio O*
KOHGpueypayuio BHeUHe20 Ar
IHEpeemuuecKo2o VPOBHSL Mg’
3s23p6 umeem yacmuya S2-

Dxeusanenm u MOJAPHAA MAcca IKeUsAaileHna cepHoﬁ Kucaiombul 6 peakyusix ¢ pacmeopom uejiovu,

ecau oopazyemcsi NaHSOy4 pashbi

u coomeemcni6eHHO.

11. DKBUBAJIEHT U MOJISIPHAS Macca YKBUBAJICHTA CEPHOM KUCIIOTHI B PEAKIIHUSIX C PACTBOPOM

mienouu, eciu oopazyercs NaxSO4 paBHBI u

COOTBETCTBCHHO.

12. Ha neliTpanuzanuro KuciaoTel maccoi 2,18 r uzpacxogoano KOH maccoii 2,49 r. MonsipHast
Macca SKBUBAJICHT KHCIIOTHI paBHA

13. IIpu cropanuu 5,00 r TpexBaJI€HTHOTO MeTasu1a 00pa3oBaioch 9,45 r ero okcuna. MossipHas

MaccCa 5KBUBaAJICHTA 5TOro McTajljia

r/MOJTb. XMUMHYECKUH 3HaK MeTala .

14. Kaxasa ¢opma 3anucu n=3
ompascaem dHepeemuiecKoe | =1
cocmosiHue 1eKmpona? m=0
ms = 1/2
15. Hanuwume xumuueckuil 3HAK 37eMeHmMd, KOMOPOMY — COOMBEMCMBYIOM I1eKMPOHHAS

cmpykmypa: ... 4s°3d°

16. Hanuwume xumuueckuii 3HAK 2J1eMeHma,

cmpykmypa: .... 6s°5d'4f”

KOMOPOMY COOMEEMCMEYIOn  3JIeKMPOHHASL

17.
cmpykmypa: .... 55°4d'’5p’

Hanuwume xumuueckuti 3nHax aJiemerma,

Komopomy coomeemcmeyrom 9J1eKmpOHHAA

HEOH

ANIOMUHUL

Kanuii

Kanvyuil

[8. Cpeou nepeuucnenuvix
XUMUYECKU  DlieMeHm  C
MAKCUMANILHBIM — paouycom
amoma.:

19. Xumuueckue snemenmol
nepevucienvl 8  NopsoKe
yovI8aHUsA amomHo20

paouyca 8 psady:

yenepoo, KpemMHu, Kaaull

68000p00, OOP, ANOMUHULL

Hampuii, x10p, pmop

cepa, KpeMHUul, MazHuul

20. HanummMre XUMHUYECKHE 3HAK IEMEHTa, aTOM KOTOPOT0 UMEET 3JIEKTPOHHYIO KOH(HUTYpaIuio
15 252 2p® 352 3p° 3d'° 45% 4p° 455>

21. Amom kaxoeo snemenma
ulecmozo nepuooa umeem 8
OCHOBHOM cocmosiHuU
MAKCUMATIbHOE YUCa0
HECNapeHHbIX dJIeKMPOHOE:

esponuii

2a00IUHUU

camapuil

baputi

22. Cxo0HYI0 KoH@ueypayuro GHeuHe20 JHepeemu4ecKoz0 YPOGHSA UMEIom amomvl MAHUS U




23. B psaoy snemenmos Li —

yovisaem amomHbwlil paouyc

Na — K — Rb: ocnabesaom Memaiiudeckue ceolucmaed
YMeHbUlaencs 4Uucjlo npomoHoe 6 AamomMHOM ;zdpe
yeeauuueaemcs Yucilo 3J1€KMpPOHHbLX Cl10€6

24

25. Yucno eanenmmuwvix INIEKMPOHOB 6 OCHOBHOM COCMOAHUU amoma dj1emeHnmada, 06p613yl01/{4€20

svicuuti okcuo cocmasa ;03 pasHo
26.  Ilopsaokoswiii  HOMep YUCTTY INIEKMPOHO8 8 AMOMe
XUMUYECKO20 —dNeMeHmd 8 3HA4eHUIo 8vblculell 8aIeHMHOCIU JJIeMEHMA N0 KUCIOPOOy
nepuoou4ecKo cucmeme YUCy 91eKMpPOHO8, HeOOCMAIOWUX 00 3A8ePUICHUS GHEULHE2O
.. Menoeneesa 971eKIMPOHHO20 CO5
coomeemcmeyem YUCTY INIeKMPOHHBIX CI10EB 8 Amome
27.  Haubonvuiee  uucno ¢dmop
BAJIEHMHBIX 9NEeKMPOHO8 6000p00
umeem s1emMeHm Hampuii

cepa
28. I'nagnoe keanmogoe wucio onpeoensem 9NeKMpPOHA
29. Aemop s10epHoll MOOenu cmpoenust amoma
30. Ilepsyro moodenvb cmpoeHus amoma npeosoHCul .
31. 3uauenus evicuwieu u +2u-6
HU3Welu cmenexHu OKUCTEHUs. +6u-2
cepul COOMBEmMCcmeeHHO +6u-3
PABHbL: t5u2
32. Ilepsyto udero, umo gewgecmea cocmosim u3 amomos, bl08UHY
33. Opoumanvroe 21+1
K8AHMOBOE YUCIO MOdHCEm 3
NPUHUMAMb 3HAYEHUe: 2

n

34. Dopmyna eewecmea 6 HBr
KOmopom peanuszyemcs Br;
MOAbLKO UOHHBIU MUN C8A3U K>80;4

KBr
35. DIEKTPOHHYIO Fe’*
KOH(PUTYpAIIMIO  HUHEPTHOTO Cr
ra3a UMeeT HOH... Cu*

Fe?"
36. Cxomnyro | kanvyus
KOH(UTypallMi0  BHELIHETro xpoma
SHEPreTHYECKOTO YPOBHS KpemHUs
MMEIOT aTOMBI MarHus M ... AIOMUHUS

. 2~.2~.3
37. Ilopsokoeviii Homep 31emMenma, d1eKmponHoe cmpoenue amoma komopozo 18°28“2p~,

paset...

38.  Haumenvwiee  uucno KUCTIOPOO

8ANEHMHBIX NEKMPOHO8 KpeMHULL

umeem semMeHm 6000p00
Kanobyuti

39. HaumeHnvuwiyto sHepeuio MA2HUA

UOHU3AYUU UMEen aAMOM... ANFOMUHUSA
KpeMHUs

Hampus




40. Haumenvuiee cpoocmeo K ¢dmop
9EeKMPOHY UMeem amom. KUCTI0pOO
cepa
asom
41 Jinsa a1ekmpoH08, HaxoO0AWuxcs Ha p-opoumasx, 3HadeHue opoumaibHo20 K8AHMOBO20 YUCIA
PpasHo ...
42.  Dopmyra eewecmaa, H>S
MOJIeKYIbl KOMOpo2o umerom NO>
JIUHeUHoe cmpoenue, umeem CO,
8UO ... SO..
43. Homep nepuooa & 91EeKMPOHO8 8 AMOME
nepuoouyecKoti cucmeme 91EeKMPOHO8 80 BHEUWIHEM C0€ AMOMO8

Xumuyeckux onemenmoé J[. | nedocmaiowux 31eKmponos 00 3a6epuieHus dIeKMpPOHHO20 ClLOs
HU. Menoeneesa pasen uuciy | sanonnaemvix 21eKmpOHHbIX CLOEE 6 AmoMe

44. OcHOBHBIE CBOWCTBA LiOH — KOH — RbOH
COEJMHEHUH YCWINBAIOTCS B LiOH — KOH — Ca(OH),
psy Ca(OH), — KOH — Mg(OH),
LiOH — Ca(OH), - KOH
45. Haumenvwiyro suepeuro Maz2HUs
UOHU3AYUY UMeem AMOM. AIOMUHUS
KpeMHUsl
Hampus

46. Ilopaokoeviii HOMED dSneMeHma, 1eKmpoHHOe cmpoeHue amoma Komopozo 1s° 2s° 2p3,
paesen

47. Amom kako2o snemenma nsamoz20 nepuoda umeent 6 OCHOBHOM COCMOAHUU MAKCUMATIbHOE
YUCJIO HECNAPEHRHBLIX 3]1EKNPOHO6 (Hanuwume XUMUYECKUL 3HAK 3JZ€M€HWZCZ)

48. Yucno HecnapeHuviX 31eKMPOHO8 6 OCHOBHOM COCMOSHUU AMOMA dJIeMEeHma, 00pazyioue2o
svicuiul okcud cocmasa 3:0s, pasHo

49. U3 o0anHO20 nepeuns B, Al Ga, In, TI
XUMUYECKUX 2J1eMEHMo8 C Si, Ti Ge, Zr

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

aunanou: Na, Mg, Li, Al, Sc

50. Bo emopom nepuooe s03pacmaem 21eKmpooOmpuyamesibHOCHIb

Ilepuoouuecxoii  cucmemol
anemenmos [.U. Menoeneesa
C ysenuueHuem 3apsaoa a0pa 6ospacmaem amomHblii paouyc

Y XUMUHECKUX IEMERMOE.! 603pacmaem cmeneHb OKUCIEHUs.

YyMeHbuaemcs 3apsao s0pa

Bomnpocsl k kommiiekcHomy 3aganu 7K1 (Coc)

1. Yto uzyyaetr xumusi?

2. YTto Takoe XUMUYECKUI SKBUBAJICHT?

3. B yeM CyIHOCTh 3aKOHA SKBUBAJICHTOB?

4. Ha3zoBuTe MMEHA YUYEHBIX, OMUIIUTE IKCIEPUMEHTBI, C MOMOIBIO KOTOPBIX
YCTaHOBJICHO CJIOKHOE CTpOeHUE atoma’?

5. Kakue npuHIUIIBI J1€KaT B OCHOBE KBAHTOBOW TEOPHUU CTPOEHHUS aToMa?

6. Uto Takoe sHepreTrudecKkuii ypoBeHb? Kakoe KBaHTOBOE YMCIIO ONPEIEIISIET
SHEPTHUIO JIEKTPOHA?



7. Uto Takoe opOUTaIbHBII MOMEHT KOJIMYECTBO ABUXKEHUS 31eKkTpoHa? Kakoe
KBAaHTOBOE 4YHCJIO OMNpEACIISIET OpPUEHTAIMIO DJIEKTPOHHBIX opOuTaneid B
IIPOCTPAHCTBE?

8. Kakoe kBaHTOBOE 4YHCIIO ONpeAessieT COOCTBEHHBII MOMEHT KOJHWYECTBa
JBHO>KEHUS DJIEKTPOHA?

9. Kakoll sHepreTH4ecKuii NOAYPOBEHD 3aIOJIHAETCS AIEKTPOHAMU paHbIIE: 5
iy 4d; 6s win 5p u nouemy?

10. Kakoil ¢pu3znueckuii CMbICII UMEET MOPSAKOBBIM HOMEp 3JIEMEHTA U OYEMY
XUMHUYECKHE CBOMCTBA 3JIEMEHTA ONPEEIISIETCS 3apsA0M €ro atoma?

I1. Tlo kakoMy TpHU3HAKY 3JIEMEHTHI B MEPUOJIMYECKONM CUCTEME DJIEMEHTOB
(ITCB) nonpasnpenstorcs Ha s, p, d,f- ameMeHTHI?

12. Kakue 351eMEeHThI Ha3bIBAIOT AJIEKTPOHHBIMU aHajoramu?

13. Kak 3anoiHstoTCs 3JeKTPOHHBIE YPOBHH, MTOAYPOBHU U OPOUTAIH 1O Mepe
YCJIOKHEHUS aToma?

14. Kakue cBOMCTBa aTOMOB SIBJISIFOTCS] IEPUOUUCCKUMHU ?

15. 3apsanbl saep dJI€MEHTOB B MEPUOAUUYECKON yBEIUUYMBAIOTCSA, a CBOWMCTBA
nepuoandecku. Kak 310 o0bICHUTE?

16. ¥V kakoro u3 3J€MEHTOB YETBEPTOro IEpPHOJIa — MapraHiia Win Opoma
CUJIbHEE BBIPAXKECHBI METAJIIIMYECKHE CBOMCTBA?

17. U3 xakoro umcia atoMoB cocToar 1r u 1 cm® Marams?

18. KT0 1 Korma oTKpbUI NEPUOANIYECKUIN 3aKOH?

19. IIpuBenute npuUMeEpPHI CXOAHBIX MO0 XMMUYECKUM CBOMCTBAM AJIEMEHTOB.

20. Kak u3MeHSI0TCSl CBOMCTBA 3JIEMEHTOB TP MEPEXOIE OT JUTHS K HTOpy?

21. Kakoii 371eMeHT BbIAESAETCS B OTIEbHBIN | -iinepros?

22. Kak dopmynuposan JI.MI. MeHueneeB OTKPBITHIA UM TEPUOIMYECCKUN
3aKOH?

23. KakoBa coBpemeHHas (oOpMyIMpPOBKA IEPUOAUYECKOrO  3aKOHA?
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. Yro sBasieTcs TpadUueCKUM BBIPAKEHHUEM TIEPUOIUIECKOTO 3aKOHA?

25. Yto Takoe nepuo] NepuoandecKoil CUCTEMbl XUMHUUYECKUX JIIEMEHTOB?

26. CKOJBbKO MEPUOIOB, PSIIOB U IPYMI B IEPUOAUUECKON cucTeMe?

27. Kakue nepuoasl [IC Ha3bIiBatoTCS MaJIbIMU?

28. Kakue nepuozst [ICD sBasroTcss 60abIIUMEU?

29. Kak Ha3bIBarOTCS 3JIEMEHTHI, KOTOPBIE B IEPUOAUYECKON CUCTEME CIEIYIOT
nocJe janTtaHa? I'ie oHu pacrosaratorcs B IEpUOANYECKOil cucteMe?

30. Kakoii mepuo siBIsI€TCS. HE3aBEPILICHHBIM?

31. Yro Ttakoe axktuHOMAbLI? ['Ae OHM pacmonararoTcsi B NEPUOIMYECKOMN
Tabnune?

32. Kak u3MeHSI0TCS CBOMCTBA 3JIEMEHTOB B IIEPHUOJIaX CIEBA HANPaBo?

33. Urto Takoe rpymnna nepuogundecKo CUCTEMbI?

34. N3 xakuxX MOATrpyNN COCTOMT KaxkAas rpylna MEepUOJAYECKOW CHCTEMBI?
[To xakoMy IpHU3HAKY 3JIEMEHThI O0BEAUHSAIOTCS B TPYINIbI U MOJATPYIIIbI?

35. Kak u3MeHSI0TCSl CBOMCTBA 3JIEMEHTOB B A-NIOATPYIIIAX?



36. Kak U3MeHSIOTCA KUCIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB M THAPOKCHUIOB,
KOTOpbIE 00pa30BaHbl 3JIEMEHTaMU KaKON-I100 TJIaBHOM NOATPYIIIbI?

37. Yto Takoe 3Heprus noHn3auun? B Kakux enuHULAx oHa BeIpaxkaeTcs? Kak
MU3MEHSETCSI BOCCTAHOBUTEIbHAs AaKTUBHOCTb S- W p-DJIIEMEHTOB B TIpymHmax
MEPUOIUYECKON CUCTEMBI C YBEJIIMYEHUEM MOPsAIKOBOro Homepa? [louemy?

38. Merammueckue CBOMCTBA S-3JIEMEHTOB | TIpyIIBI OT JUTHUSA K LE3HUIO
BO3pACTAIOT, a 3JIEKTPOIPOBOJHOCTh METAJIJIOB B 3TOM € pAny ymMeHbmaercs. C uem
9TO MOYKHO CBSI3aTh?

39. Urto TaKoe AIEKTPOOTPULIATETBLHOCTD? Kak U3MEHSIETCS
ANEKTPOOTPULIATENIBHOCTh p-3JIEMEHTOB B IEPUOJE, B TPYININE NEPUOIUYECKON
CUCTEMBI C yBEIMYEHUEM NOPSAAKOBOro Homepa? Ilouemy?

40. Yto Takoe CpoJCTBO K 3JIEKTPOHY? B Kakux €JuMHHIIaX OHO BBIpakaercs?
Kak m3MeHsieTcsl OKHMCIHMTENbHASI aKTUBHOCTh HEMETAIOB B NEPUOJE U B TPYIIIIE
NEPUOIMYECKON CHCTEMBI C  YBEJIMYEHHEM MOpsAAKOBOro Homepa? OTtseT
MOTHUBHUPYHTE CTPOCHUEM aTOMa COOTBETCTBYIOLIETO PJIEMEHTA.

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

42. Kaxoil snemeHT sBisieTcss Oosiee aKkTHUBHBIM HEMETAJUIOM: YIJIEPOJl WIIH
KUCJI0pOJ?

43. Kakoil M3 DSJEMEHTOB YETBEPTOrO IEpuUoAa — BaHAAUW WM MBILIBIK
oOnamaer Oosee BBIpAXKEHHBIMU METaJUIMUECKUMH cBoiicTBamu? Kakoil u3 3TuX
AJIIEMEHTOB 00pa3yeT raz000pa3HOECcOeIMHEHHE C BOJOPOAOM?

44. YV Kakoro u3 p-3J€MEHTOB MSITOW TPyHIbl NEPUOIUYECKON CHUCTEMBI —
docdopa uim cypbMbl — CHIIbHEE BhIpa)KE€HbI HeMeTaunueckue cBoiictBa? Kakoe u3
BOJIOPOJIHBIX COEAMHEHHM TaHHBIX 3JIEMEHTOB 00Jiee CUIIbHBIA BOCCTAHOBUTEIND?

45. Kakasgs u3 JBYyX NEPEUYUCIICHHBIX KHCJIOT SBJsETCS 0o0Jiee CHUIIBHOM:
yroiabpHas uiu 6opHas?

46. Kakoii w3 ABYX THUIAPOKCHIOB MPOSBISET 0OOJiee CHIIbHBIE OCHOBHBIE
CBOMCTBA: THAPOKCH]I AJIFOMUHUS WIIA TUAPOKCU]T MATHHUS?

47. Kaxoit okcuag — TiO, mmuCrO3 — oOmamaer OoJiee BBIPaXKCHHBIMHU
KHUCJIOTHBIMU cBoiicTBamu? [louemy?

48. Uto Takoe METaUIMYHOCTh 3JeMEHTOB? UTO SBISETCS KOJIMYECTBEHHOU
XapaKTEPUCTUKON METANIMYHOCTH?

49. Yto Takoe HEMETAJNIMYHOCTh 3J€MEHTOB? UTO SIBISETCS KOJIUYECTBEHHOM
XapaKTEPUCTUKON HEMETATITUYHOCTH ?

50. Yto Takoe xumuueckas CBa3b? Ha kakue TUIBI MOAPA3AETAIOT
XUMUYECKYIO CBA3b?
51. KakoB MexaHu3M 00pa3oBaHMs KOBAJICHTHOW XUMHYECKOM CBS3U?
52. Kakast koBaJl€eHTHasi XMMHUYECKasl CBA3b ABJISIETCS MOJISHON U HE MOJISIPHOM?
53. B yem oTiauuve OOBIYHOM KOBAJEHTHOM CBSI3M MO JOHOPHO-aKUENTOPHOMY
MEXaHU3MY?
54. B yeM CyniHOCTh METOJa BAJICHTHBIX CBS3€M?
55. KakoB MexaHu3M 00pa3oBaHusi BOJOPOAHOU cBsa3u? Kak BivseT BOSHUKHOBEHUE
BOJIOPOJIHOM CBSI3U HA (PU3MUECKUE CBOMCTBA COCMHEHUI.



56. Onumure MexaHu3M oOpa3oBaHUs METaUIM4ecKOoW cBsizu. HazoBuTe cBoiicTBa
METAJIJIOB, OOYCIOBJICHHBIE HATUYHEM B HUX METAJUTMYECKON CBSI3H.
57. Onuiure MexaHu3M 00pa30BaHUs U CBOMCTBA HOHHOU CBSI3H.

58. OnuimnTe XMMHYECKYIO CBSI3b B MOJIEKYJE N2 ¢ MO3UIMH METOAA BAaJEHTHBIX
CBS3€EMN.

59. OnummuTe XMMHYECKYIO CBA3b B MoJieKysie H2O ¢ mo3unmii MeToa BaJ€HTHBIX
CBA3EH.

60. OnumuTe XMMUYECKYIO CBS3b B MoOJIeKysle O2 ¢ mo3unuii MeToaa MOJIEKYISIPHBIX
opOuTane.

61. Ilouemy moisiekyna kuciaopoja mnapamarHutHa? OTBET MOSICHUTE C TO3UIUA
METO]1a MOJIEKYJISIPHBIXOpOUTasIei?

62. Ilouemy Monekyna a3zora nuamariuTHa? OTBET MOSCHUTE C MO3ULMN METOJa
MOJIEKYJISIPHBIX OpOUTAJICH.

Tunosslie 3axaun (P33):

1. CkonbKO TPOTOHOB, HEUTPOHOB, AJIEKTPOHOB B aToMax djeMeHTOB ¢ 30
nopsiikoBeIMU HOoMepamu 20, 51, 937 Hanumure moJjiHbIe 2JIEKTPOHHBIE (DOPMYIIHL.
VYkakuTe BaJ€HTHBIE AJIEKTPOHBI, YNCIIO HECTIAPEHHBIX JIEKTPOHOB.

2. HazoBuTe 31eMEeHThI, UMEIOIIUE 10 JIBa 3JIEKTPOHA Ha MOIYpOBHAX 4p u 4d.
Hanumure nonHbie 31eKTpoHHbIE (OPMYIIBI aTOMOB 3THUX JJIEMEHTOB U YKAXKHUTE UX
nosioxkenue B [ICO: nepuon, rpynna, noarpynna

3. Xmopua maraus coaepkut 36,4 % kanblus. Belauciante MOJISIpHYIO Maccy
SKBUBAJICHTA KaJbLUS.

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

5. CemeiicTBa 3JIEMEHTOB S, p, d, f. YKaXUTe TOPSAKOBBIE HOMEPA AJIEMEHTOB,

2 3
ANEKTPOHHBIE (QOPMYJIBI KOTOPHIX HWMEIOT OKOHYaHue ..ns'np~. Hanummure

AIEKTPOHHYIO (hOPMYITy dJIEMEHTa ..nsznp3 YETBEPTOTO MEPUOA.

6. HazoBuTe 31€MEHTHI, UMEIOIIKE 0 JIBAa JIEKTPOHA HA MOAYPOBHAX 4p u 4d.
Hanumure nonHbie 31eKTpOoHHBIE (DOPMYIIBI aTOMOB 3THX JJIEMEHTOB U YKAKHUTE HX
nonoxxenue B [1CI: nepuon, rpynmna, mnoArpymnma.

7. HazoBuUTE »>JIEMEHT YETBEPTOr0 NEpUOAa, aTOM KOTOPOTO COJEPHKUT
HEOOJIBIIIOE YHWCJIO HECHMapeHHBIX d-dJEKTPOHOB. Hamummmre ero mMmoiaHYyo
ANEKTPOHHYIO (POPMYIY U YKAKUTE BAJICHTHBIE AJIEKTPOHBI.

8. Hanumure 3nekTpoHHbIE (POPMYIIBI IBYX JIEMEHTOB 5-TO MEPUOJA: C OAHUM
HECIAPEHHBIM 3JIEKTPOHOM M JBYMSI HeCHapeHHBIMHU 3yieKTpoHamu. HazoBute wux
MOPSIAKOBBIE HOMEPA, YKAXKUTE YUCTIO MPOTOHOB U HEUTPOHOB B UX aTOMAX.

9. Ilpu okucnenuu metamia maccor 8,43 r oOpazoBasncs okcua maccoit 9,63 T.
Boluncnute 3HaueHUs1 MOJISIPHBIX MAacC SKBUBAJIEHTOB METAJIJIa U €r0 OKCUA.



10. Ha BoccranoBnenue 7,09 T okcuaa ABYXBAJIGHTHOTO MeTauia TpelyeTcs
2,24 n Bomopona (H.y.). BbluMciuTe SKBUBAJIGHTHYIO MacCy OKCUJA H
SKBUBAJICHTHYIO Maccy MeTrauia. YeMy paBHAa aTOMHas Macca MeTauia?

11. Insg sneMeHTOB ¢ MHOpPAIKOBBIMHM HOMepamu 13 u 41 ykaxure 4ucCio
MIPOTOHOB, HEUTPOHOB U ANEKTPOHOB. Hanmuiure 3nekTpoHHbIE (GOPMYIIbl, YKAKUTE
BaJICHTHBIE 3JIEKTPOHBI, YHUCIO HECHApEeHHBIX 3MeKTpOoHOB. K Kakum sineMeHTaMm (s-,
p-, d- Wiu f-) OHU OTHOCATCA? YKaXHUTE MX MOJIOKEHUE B MEPUOIUUYECKON CHCTEME:
NepHo/, Tpymmna, NoArpynmna.

12. Hanumwure MoJHBIE 3JIEKTPOHHBIE (QOPMYJIBI aTOMOB AJIEMEHTOB (TOpa,
xenesza, Qochopa W amrOMUHHMS U (POPMYINBI, TOSCHSIOMIME UWX 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
dhopMyIIBI 6S26p3.Ha3OBI/ITe JUISL HEro DJIEMEHT, SBISIONIMICS 3JEKTPOHHBIM

aHAJIOTOM. MoryT JIM f~-3J€KTPOHBI HAXOJIUTHCA Ha TPETHEM IHEPTreTUUECKOM ypOBHE?
JlanTe OsICHEHHE.

14. CKOJIBKO TPOTOHOB, HEWTPOHOB, 3JEKTPOHOB B aTroMax »>JIEMEHTOB C
nopsiikoBeIMU HoMmepamu 20, 51, 93?7 Hanumure moJjiHbIE 3JIEKTPOHHBIE (DOPMYIIHIL.
VYkaxxuTe BaJICHTHBIEC 2JIEKTPOHBI, YUCIIO HECTTAPEHHBIX DJIEKTPOHOB.

15. Hanumure 37€KTpOHHBIE (OPMYIIBI aTOMOB 3JIEMEHTOB C MOPSAKOBBIMU
HoMepamu 11, 76 u 86. YkaxuTe UxX MOJIO)KEHUE B IEPUOJUUYECKON CUCTEME: TIEPUO,
rpyIa, MOArpyIIa.

16. Hanumure 37eKTpOHHBIE (OPMYIIBI aTOMOB 3JIEMEHTOB C TOPSIKOBBIMU
HoMepamu 13, 41, 67. K kakoMy CEMENCTBY 3JIEMEHTOB OHU OTHOCSTCA?

17. JIns SIeMEHTOB C TOPSAKOBBIMH HOMEpaMM 7 U 25 YKaXUTE€ YHUCIO
IPOTOHOB, HEUTPOHOB U BJEKTPOHOB. Hamwiinre #WX TMOJHBIE 3JIEKTPOHHBIE
dopMynbl. YKaxuTe BaJCHTHBIE DJIEKTPOHBI, YHCIO HECIAPEHHBIX AJIEKTPOHOB. K
KaKOMY CEMENUCTBY 3JIEMEHTOB OHU OTHOCATCS?

18. VYkaxute NOPSAKOBBIE HOMEpa 3JIIEMEHTOB JIJIEKTPOHHBIE (HOPMYIIBI

KOTOPBIX HMMEIT OKOHYAaHHUE ...ns'. Hanuumre MOJIHYIO DJIEKTPOHHYIO (hopMyTy
3JIEMEHTA WIECTOr0 NEPUOAA.

19. Hanumute 3neKTpOHHBIE POPMYIIBI aTOMOB CEpPbl U XpoMma. YKaKHUTE UX
BAJICHTHBIC 3JIEKTPOHBI. SIBISIOTCS JIM OHU 3JIEKTPOHHBIMU aHanoramu? K kakomy
CEMENCTBY OTHOCSITCS 3T JIEMEHTHI?

20. VYkaxuTe TMOPSIKOBbIE HOMEpPA HIEMEHTOB, JJIEKTPOHHBIE (HOPMYIIbI

KOTOPBIX UMEIOT 0K0anHHe...nsznp3. Hanumure 31eKTpoHHYI0 (hOpMYIy 3JIeMEHTa
YETBEPTOrO NMEPUOJA.

21. HazoBuTe 371€MEHTHI, UMEIOIIIHE 110 JBA JICKTPOHA Ha OAYPOBHAX 4p u 4d.
HanumuTe momHbie 37eKTpOHHBIE (DOPMYIIBI aTOMOB 3THX JJIEMEHTOB U YKAKUTE HX
nonoxenue B [1CD: nepuon, rpynna, noArpymnmna.

22. YKaxuTe MOPAAKOBBIA HOMEp AJIEMEHTA, B ATOME KOTOPOTO 3aBEpIIACTCS
3aIIOJTHEHHUE DJIEKTPOHAMM TPETHErO0 DSHEPreTUYECKOro ypoBHsA. Hamummure ero

ANEKTPOHHYIO (hopMyIy.



23. VKaxnTe NOPANKOBBII HOMEp 3JIEMEHTa C OKOHYAHUEM DIJIEKTPOHHOMU

dbopmynoit ...65° 6p3 . HazoBure i1 HEro 3J€MEHT, SIBIAIOLIUANCS 3JIEKTPOHHBIM
aHanoroM. OTBET MOSICHUTE.

24. HazoBuTe 3JI€MEHTHI, UMEIOIIUE M0 OJHOMY AJIEKTPOHY Ha MOAYPOBHSIX Sp
u 3d. Hanumwure mMoOiHBIE SJIEKTPOHHBIE (POPMYJIBI ATOMOB 3THX JJIEMEHTOB H
yKaxxute ux nonoxenue B [ICI: nmepuon, rpynna, mnoarpyrmnmna.

25. HazoBuTe »3JlE€MEHT YETBEPTOro IepuoAa, aToM KOTOPOTO COAEPKUT
HEOOJIBIIIOE YHUCIO HECHapeHHBIX d-3JEKTPOHOB. Hamuimure ero moNHYIO
ANEKTPOHHYIO (POPMYITY U YKaKUTE BaJICHTHBIE 3JIEKTPOHBI.

26. CKOJIBKO TPOTOHOB, HENUTPOHOB, JJIEKTPOHOB COAEPKHUTCS B aTOMax
AJIEMEHTOB C TOPSAKOBBIMM HoOMepamu 3, 65, 86?7 Hanumure w#X TmOJIHBIE
ANEKTPOHHBIE (OPMYJIBL. YKaXXUTE BaJICHTHBIC DJIEKTPOHBI, YHUCJIO HECHApPEHHBIX
AIIEKTPOHOB.

27. Hanumure s1eKTpOHHBIE (GOPMYJBI JABYX JJIEMEHTOB S5-r0 mepuoja: ¢
OJIHM HECTIapEHHBIM AJICKTPOHOM U JIByMsI HECIIAPEHHBIMU 3JIekKTpoHamu. HazoBute
UX MOPSAIKOBBIE HOMEPA, YKAKHUTE YUCIIO TPOTOHOB M HEUTPOHOB B ATUX aTOMaX.

28. Hamumure 35eKTpoHHBIE (HOPMYJIBI aTOMOB SJIEMEHTOB C TOPSIKOBBIMU
HoMepamu 36, 58, 104. YkaxuTe UX MOJIOKEHUE B IEPUOJUUECKON CUCTEME: TIEPUOI,
rpyIIa, MoArpyIa.

29. HanuimuTe 37€KTpOHHBIE (POPMYIIBI aTOMOB 3JIEMEHTOB C TOPSAKOBBIMHU
HoMmepamu 16, 54, 88. K kakoMmy Tumy s, p, d, f OTHOCATCS 3TH JIEMEHTHI?

30. Ins »JIeMEHTOB € TMOPSAKOBBIMU HOMepamu 17, 27, 99 ykaxute 4ucio
IPOTOHOB, HEUTPOHOB, JIEKTPOHOB. HanmummTe ux moJHbIE AJIEKTPOHHBIE (POPMYIIBI.
VYKaXuTe BaJ€HTHBIE 3JIEKTPOHBI, YUCIO HECHAPEHHBIX 3JIEKTPOHOB. K KakoMy Tuiy
S, p, d, f OTHOCATCS 3TH JIEMECHTHI?

31. Onpenenure MOJPHYIO MacCy SKBUBAJICHTA MarHUsI.

32.0mnpenenure MOJSIPHYIO MAacCy SKBUBAaJIEHTa a30Ta B coeanHeHusix: N20,

NO, NOa.

33.0npenenuTe MOJISIPHYIO MAacCy OKBHUBAJEHTa MapraHila B JIMOKCHUJIE
MapraHIia.

34.0npenenute MOJSPHYIO Maccy 3kBuBalieHTa ¢ocdopa B okcunae docdopa
(V).

35 Omnpenenure MOJISIPHYIO MAacCy SKBUBAJIEHTAa Cepbl B coequHeHusx: SO2,
SO3.

36 PaccunraiiTe MOJISIPHYIO MacCy SKBHBAJICHTA AJIEMEHTOB XJI0pa U CEPHI B UX
BOJIOPOJHBIX COCTUHEHHUSX.

37. PaccunraiiTe MOJSpHBIE MacChl YKBUBAJICHTOB 2JIEMEHTA KE€JI€3a B OKCHIaX
JBYXBAJICHTHOI'O M TPEXBAJIICHTHOTO JKEJIe3a.

38.PaccunraiiTe MOJSIPHYIO MacCy 3KBUBAJIEHTA CEPHOW KUCIIOTHI.

39 PaccunTaiiTe MONSIPHYIO MacCy 3KBHUBaJeHTa OpTO-POChHOPHON KHUCIOTHI B
peaKkIuu ¢ TUAPOKCUAOM Kanusi ¢ oopazoBanueM KH2PO4.

40. PaccuunraiiTe MOJISIPHYIO MacCy SKBUBAJIEHTA METAJIA, €CIIM U3BECTHO, YTO
1 r aTOro Merayia BeITeCHAET U3 KUCIOTH 0,921 11 Bomopoaa (H.y.).



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

42. Ha neittpanmuzanuio 0,471 r opro-dhochopHON KUCIOTHI HU3PACXOJAOBAHO
0,267 r rugpokcuaa Kanbliysl. BeraucianTe MOJISpHYIO Maccy SKBUBAJIEHTa KUCIOTHI.

43. Omnpenenute MOJSPHYIO MacCy 3KBUBAJIICHTA CEPHOM KHCIOTHI, €CIIH
n3BeCcTHO, 4To 98.08 r ee pearupyet ¢ 24.32 r Maruus, MOJIsIpHas Macca SKBUBAJICHTA
KOTOporo paBHa 12,16 r/Moib.

44. Ha neutpammszauuioo 1,245 r rugpokcumia Kainus HM3pacxomoBaHo | T
KHUCJIOTBl. BBIYKcInTe MOJISIPHYIO MAacCy SKBUBAJICHTA KUCIIOTHI.

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

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

47. B okcune ceuHua conepxutcs 7,17 % xkucnopona, Onpeaenure MOJISIpHYIO
Maccy 9KBUBaJICHTa CBUHIIA.

48. Tlpu B3aumoneiicteun 0,385 r meramia ¢ xjsopom obOpaszoBasiocs 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. Ilpu cropanuu 2 r mertamia odpazoBaioch 3,315 r okucia. 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) OGopy0oBaHHE 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 BellecTBay:
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.




JlaGopaTopHas paboTa 2.

1) BBIMOMHUTH JKCIEPUMEHT MO OMNPEACICHUIO MOJSPHONM MacCChl SKBHBAJICHTA
MeTalia;

2) MO TaHHBIM OMBITA ONPEETUTh MOJIIPHYIO MacCy SKBUBaJIeHTa MeTauia. CpaBHUB
AKCIEPUMEHTATBLHOE 3HAYCHUE C TEOPETUYECKUM 3HAYCHUEM MOJIIPHONH MAaCChI
skBUBaJieHTa MeTamwia (Mg, Al, Zn), ompenenuth, KakoW MeTaul ObLT B3AT JIA
peaKkIuu.

Jis rekymero koutpoas TK2:

HpOBepHeMaSI KOMIICTCHIUA

OIIK-3 — Cnoco0OeH NpUMEHSATh COOTBETCTBYIOIIMNA (DU3MKO-MaTeMaTHUYECKUH ammapar,
METOJIbl aHAJIN3a U MOJICITUPOBAHUS, TEOPETHUYECKOTO M IKCIIEPUMEHTAIFHOTO HCCIIEAOBAHUS TIPU
peneHnn mpodecCnOHATBHBIX 3a7a4

OIIK-3.3 — JleMOHCTpUpYET 3HAHHUE OCHOBHBIX 3aKOHOB XMMHH U TTOHUMAHUE XUMHUYECKUX
MIPOLIECCOB

Bompocs! k kommuiekcHomy 3anannto TK2 (Coc)

1. Kakyro npakTH4ecku BaXHYI0 HHOOPMALIMIO O XUMUUECKUX TTPEBPAIEHUIX
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. ChopMynupyiiTe OCHOBHBIE 3aKOHBI TepMOXMMHH. Kakue mIpakTHUecKue
CJE€ACTBUS U3 HUX BBITEKAIOT?

9. KakoB (hu3udeckuii CMBICI SHTPOIIHH, U OT KaKuX (DaKTOPOB OHA 3aBUCUT?

10.Yto Takoe TepMOAMHAMUYECKAs] BEPOSTHOCTh M KaK OHAa CBSI3HA C
SHTpONHEN?

11.C 4yem cBs3aHa BO3MOXHOCTb ONpEACIICHUS aOCOMIOTHBIX 3HAYEHUU
SHTPOMUU?

12.1To KakKuM JTaHHBIM MOXHO PACCUMUTATh U3MEHECHHUE SHTPOIMUHU B MPOIECCE
XUMHUYECKOU peakinuu?

13.JIn1a kakux cucteM (M30JIMPOBAHHBIX WIIM HEU30JIUPOBAHHBIX) SHTpONUs (S)
SBJISIETCS KPUTEPUEM BO3MOXHOCTH CaMOIPOU3BOJIBHOTO MPOTEKaHUs
XUMHUYECKOTO IPeBpaleHUs?

14.Kak OUEHUTh 3HAK OHHTPOIMUM PEAKIHH, NPOTEKAUIEH C Yy4acTUEM
ra3000pa3HbIX BEIIECTB, HE MpUOeras K CIpaBOYHbIM JAHHBIM?

15.B yem 3akmrouaercst mpakTUUecKasi LIEHHOCTh ypaBHeHUs1 [ n606ca?
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16.Kakue peakuuu (3K30- WM 3HIOTEPMHUYECKHE) HAMOOJee BEPOSATHBI MpPH
HU3KUX TEMIIEpATypax?

17.Kakue BBIBOJBI MOKHO CHI€JIaTh O HAIPaBJICHUM PEAKLHUU MO BEIUYUHE U
3HaKy G peakuuun?

18.YT0 Ha3bIBAIOT CpEAHEN U HICTUHHOW CKOPOCTHIO PEAKIIUN?

19. Kak onpenensercss CKOpOCTb TOMOT€HHBIX U I€TEPOTr€HHBIXPEAKIINI ?

20.Kakue GpakTopbIBIUSAIOT HA CKOPOCTh PEAKIIUU ?

21.Chopmynupyiite 3aKOH IEUCTBHS Macc.

22.Y10 Ha3bIBAIOT KOHCTAHTOM ckopocTu? KakoB (PU3NYECKUHWCMBICH 3TOM
BEIMYMHBI? 3aBUCUT JIM KOHCTaHTa CKOPOCTH OT TEMIEpaTyphl,
IPUPOABIPEArupyIOUINX BEIIECTB U UX KOHUEHTPALIH?

23. Yro Takoe MOJEKYISIPHOCTD U NOPSIOK pEAKIINH ?

24 Kakve 3aKOHbl  OINHCHIBAIOT  3aBHCHUMOCTb  CKOPOCTH  PEAKIUUOT
Temrnepatypsl? UTo moka3biBaeT TeMIEpaTYpHBIA KO3(hPUIMEHTCKOPOCTH
peaxkuun?

25.YT0 Takoe sHEprus akKTUBAllMU, aKTUBUPOBAHHBIN KOMILIEKC?

26. Ecnmu ang nByX peakiuii: a) OJIMHAKOBBI KOHIIGHTPAIMU PEarupyronimx
BEIIECTB M TEMIIEpaTypa, TO YeM OIpPEAeIAeTCA pa3iuiue B UX CKOPOCTIX;
0) OIMHAKOBBI KOHCTAHTBI CKOPOCTH, TO TMPUKAKUX YCIOBUAX OyayT
OJIMHAKOBBIMU UX CKOPOCTHU?

2’7.BueMCyIHOCTh TOMOTEHHOI'0 ¥ T€TEpOTe€HHOr0 Karainsa?

28.Kak u3MeHseTcs SHeprus aKTUBALIMY B IPUCYTCTBUH KaTaauzaTopa?

29.YT0 Ha3bIBAIOT OOPATUMBIMU U HEOOPATUMBIMU PEAKITUIMU ?

30.Yto Ha3pIBalOT XUMHUYECKUM paBHOBecueMm? Ilouemy OHO sBisIeTCA
TUHAMAYECKUM ?

31.Kakue KOHIIEHTpalluM pearupyroiux BEIIeCTB HA3bIBAIOT PABHOBECHBIMU ?

32.Y1t0 Ha3bIBalOT KOHCTAHTOM XHWMHYECKOIO0 paBHOBecUs? 3aBUCUT JIH
KOHCTaHTa PaBHOBECHS OT TEMIIEPATYPhI, IPUPOJIbI PEATUPYIOMINX BELIECTB
U WX KOHIIEHTpaIui?

33.TloueMy B BbIpaKEHHUE JJIs1 CKOPOCTU XUMUUYECKOW pEAKINN WIIA KOHCTAHThI
pPaBHOBECHUSI HE BXOJSAT KOHUEHTPALIMM BEIIECTB, HAXOASUIUXCS B TBEPIOU
dbaze?

34.Kakumu napameTpamMu XapaKTepU3yeTCsl KaKJ0€ XMMHYECKOe paBHOBecUE?
K ueMy npruBOIUT U3MEHEHHE OAHOTO U3 apaMeETPOB?

35.B uem cymHocTs npunnuna Jle llarense?

36.Kakoe uncio creneHeir cBoOOJbI UMeET oAHO(a3HAs CHUCTEMa, COCTOSIIas
ux TBepaoro u xuakoro CO,?

37.B uyem 3akmrouaercs crenuduka aacopOIMMOHHOTO pPaBHOBECHS TIO
CPAaBHEHUIO C JPYTMMH BUAAMHU I'€T€POr€HHOI0 PaBHOBECHS ?

38.Kakue Bbl 3HaeTe mpumepsl MpUMEHEHUS a1copOIuun?

39.Kakne 3aKkOHbl ONUCHIBAIOT 3aBUCUMOCTb CKOPOCTHM PEAKUUHU OT
TeMrepatrypbl? UTo mokKa3pIBaeT TEMIEPATYPHBIN KOIPOUIIMEHT CKOPOCTH
peakuu?

40.Ecnu nnst ABYX peakuuii: a) OJIMHAKOBBI KOHILIEHTPALIMK PEarupyronmx
BELIECTB M TEMIIEpATypa, TO YEM OIPENEIAETCA pa3iniyue B UX CKOPOCTSIX;



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

41.B yeM pa3HHUIIA MEXKIY PaCTBOPAMHM JIEKTPOJIUTOB U HE DJIEKTPOIUTOB?

42.Y10 Tako€ OCMOTUYECKOE TaBICHUE?

43.Kak1MM 3aKOHAMHU BBIpaXKaroTcsi o0lue CBOMCTBA pacTBOPOB?

44.Kakue BelecTBa NOABEPratoTCs AIEKTPOJUTHYECKON JUCCOLMAn?

45.Kakue BEenWYMHBI SBISIIOTCS KOJWYECTBEHHOM XapaKTEpUCTHKOM Mpolecca
AIEKTPOIUTHYECKON TUCCOLUALNN?

46.Ha kakue Tpynmbl yCIOBHO JAEJSAT IEKTPOJIMTHI [0 BEJIMYMHE CTEIEHU UX
JTACCOLIAAINN ?

47.IloyeMy KOHCTaHTa BJIEKTPOJIUTHYECKOW TUCCOLMALIMM SBIAETCS YAOOHOM
XapAaKTEPUCTUKOM  DJIEKTPOJIUTA IO  CPAaBHEHHID CO  CTENEHBIO
JTACCOLAAINN ?

48.Kak cTeneHp 3JIEKTPOJUTHYECKON TUCCOUUAIMU CBSI3aHa C KOHLIEHTpAIUEn
c1ab0ro AMEeKTPOoaUTa?

49.1Touemy npu ONMMCAaHWUU CBOMCTB 3JEKTPOJUTOB BBOJAUTCS M30TOHMYECKUN
ko3 punreHt?

50.Kak BugousmeHstoTCs BbIpakeHus [1s 3akoHa Baut-I'odhda u Payna s
PacTBOPOB AJIEKTPOJIUTOB?

51..Yrto Takoe ruapoaus?

52. Conu Kakoro TUNa M IMOYEMY THAPOIM3YIOTCANO KaTuoHy? KakoBa mpu
ATOM peaKLHusl Cpebl?

53. Conu Kakoro TUIMA W MOYEMY TUAPOJM3YyHOTCA No aHMoHy? KakoBa mpu
ATOM peaKkLHusl Cpebl?

54.Conu Kakoro THUIMA W MOYEMY THIPOJIU3YIOTCA MO KATHOHY, U MO aHUOHY?
KakoBa npu 3ToM peakuus cpeabi?

55. Bcerma nu HEUTPabHOCTH PACTBOpPA COJIM YKA3bIBAET HA OTCYTCTBHE
ruaposin3a’

56.Kakue TuIbl JUCTIEPCHBIX CUCTEM BbI 3HaeTE?

57.Yto takoe koarynsamnusa? Kakue criocoObl Koaryssiuu Bbl 3HaeTe?

Tunossie 3amaun (P33):
1. Ucxonst 3 ternotel obpazoBanust Hy)O(k) u temmoBoro 3¢ dexra peakiuu

MIPU CTaHJIAPTHBIX YCIOBHUAX
H»yO2(x) = HyO(xk) + 1/2 Ox(T) ; AH =-97,9 x/Ix,
Berauciute AH Jo mepexucu Bogopona HyO».
2. Onpenenure TEIJI0BOI abdext peaKIuu:
2PbS(k)+30,(r)=2PbO(x)+2S0(T).
3. Beiunucnute usmenenue >3uTponuu s peakuuu: 2CH4(r)=C,Ha(r)+3Ha(T).

4. Bo3MoxHO 1581051 CaMOIIPOM3BOJIbHOE IIPOTEKAHUE peakuuu
MgCO3(k)=MgO(x)+COx(T) B CTaHIAPTHBIX YCIOBUIX?



5. Ilpu cropanuu razoo6pasnoro 3trana CoHg o6pazytorcs CO2(r) u HyO(xk).
HamumuTe TepMOXMMHUYECKOE YpaBHEHHUE 3TON PEAKIIMU U BBIYUCIIUTE €€ TETUIOBOM

addexr.

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

Ter1oThl? Bo ckonbko pa3?

7. Beruucnurte TemioBod 3(QEKT peakiuu BOCCTAHOBJICHHUS OKCHAA ITMHKA
yriaeM ¢ obpaszoBanuem CO, ecnu Terora obpazoBanus ZnO(K) mpu CTaHIAPTHBIX
ycioBusx paBHa —348 kJ[>x/MoJb.
metuinoBoro cnupta CH30H(x).

8. Boccranosnenne FepO3 BomOpo0OM NPOTEKAET IO YPAaBHEHUIO
FerO3(x) + 3Hp(r) = Fe(x) + 3HpO(r) ; AH=96,61 xJIx.
Bo3mokHa 5 9Ta peakius MpH CTAaHJAPTHBIX YCJIOBHUSX, €CIM H3MECHEHUE
suTpormu AS = 0,1387 xJIx/(moinb-K)?

9. PaccuuTaiiTe 3HaUeHHE AG§98 peakuu
Pb(x) + CuO(x) = PbO(x) + Cu(k)

U YCTaHOBUTE, B KAKOM HAIPaBJICHUH OHA MOXET MPOTEKaTh CaMOIPOU3BOJIBHO MPHU
CTaHJAPTHBIX YCIOBUSX.

10. Ykaxure, Kakasi U3 ABYX peakiuil OyneT npoTekaTh CaMOIPOU3BOJIBHO MIPH
CTaHJAPTHBIX YCIOBUSIX:

Fe(x) + AlpO3(x) = Al(k) + FepO3(x);
Al(x) + FepO3(x) = Fe(x) + AlpO3(x).
OTBeT MOATBEPIAUTE PACUETOM.

11. YcraHoBUTE BO3MOKHOCTH (MJIM HEBO3MOXXHOCTh) CaMOIPOU3BOJIBHOIO

POTEKAHUSI PEaAKIIH
CuO(x) + Hp(r) = Cu(x) + HyO(x)
IpU CTaHAAPTHBIX YCIOBUAX. OTBET MOATBEPIUTE PACUETOM.

12. Beruncnute KOHCTaHTY paBHOBecHsi oOpatumoi peakiuu 2S0,+0,=2503,
eciau paBHOBecHas koHieHTpanus [SOs]= 0,004 Moab/1, HCXOAHBIE KOHIICHTPAIIHH
BemecTB [SOz]= 1 monp/m, [02]=0,8 Moib/m.

13. Peakuusa mnporekaer mno ypaBHeHHIOCO+H,O=CO,+H,. B kakom
HaIpaBJICHUM CMECTUTCS TOJIOKEHUE pPaBHOBECHS IPU BBEIACHUU B CHUCTEMY
JOTIOJIHUTENbHBIX KOJIUYECTB BOJOpOIa?

14 Kax mnosmuser nHa BbIXOA xmopa B cucreme 4HCIHO,=2CL+2H,0
MOBBIIIICHWE TEMIIEPATyphl B PEAKIIMOHHOM OOBEMe, YMEHBIIIEHHE OO0IIero oohema
CMECH, yMCHBIIICHHE KOHIICHTPAIIUA KHUCJIOPOJa, YBETWYeHHE oObeMa peakTopa,
BBEJICHHE KaTajn3aTopa?

15. Bo CKOIBKO pa3 BO3pacTeT CKOPOCTbh PEAKIMH IIPU TOBBILICHUH
temmneparypsl ¢ 10 go 30°C (y=3)?

16. HanumvTe BhIpa)K€HUE CKOPOCTHM XMMHUYECKOM PEaKUUH, TPOTEKAIOIIECH B
roMOreHHou cucreme 1o cxeme A +2B=C, u onpemenure, BO CKOJbBKO pa3



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

17. B peakiuu C + O, = CO, KOHLIEHTpauusl KUCIOPO1a yBeau4deHa B 4 pasa.
Bo ckoiibko pa3 BO3pacTeT CKOPOCTh peakiuu?

18. Onpenenure paBHOBECHBIE KOHIICHTPAILIMK B reTepo TeHHOM cucteme AB(T)
A(r) + B(x), B KOTOpO#l MpU HEKOTOPOM TeMIlepaType YCTaHOBWJIOCH PaBHOBECHE,
€ClIM B Hayaje peakiuu B peakTtope oobemMoM 10 n Haxomwinock 6 monb AB, a
3Hauenue Kc cocrasuio 0,9.

19. B peaktop oobemom 100 1 momemeno 144 r H20 u 168 r CO. Ilocne
HarpeBaHus J0 HEKOTopoi Temreparypsl B cucteMe H20(r) + CO(r) H2(r)+ CO2(r)
YCTaHOBWJIOCh paBHOBecue, konumdectBo CO2 mnpu 3TOM cocTaBwio 88 T.
Paccunralite 3HaueHre KOHCTaHTHI paBHOBecUs Kc mpouecca.

20. Kak u3MEHHUTCS KOJHMYECTBO KHCJIOpPOJa, IMOJy4aeMOIro B pe3yibTaTe
reTeporeHHon xumudeckon peaknuu: 2S(x) + 2H20(r) O2(r)+ 2H2S(r), ecnm
KOHIICHTPAIIMH IPYTUX ra3000pa3HbIX peareHTOB yMEHbIUTH B 10 pa3?

B kakyro ctopoHy OyneT cMemarhcsi paBHOBECHUE IMPHU TOBBIIMICHUU TeMIIepaType B
cucteme No+3H,=2NH3?

21. B kakyw cTOpoHYy OyJeT CMENaThCs PaBHOBECHUE TIPH MOBBIIIIEHUN TEMIIEPaTypPhl
B cucteMe 2C0O,=2CO+0,.

22. B KaKkyw CTOpOoHY OyJeT CMEIaThCs PaBHOBECHUE MIPH MOBBIIIIEHUN TeMIIEPaTypPhl
B cucteme 4HCI1+0,=2Cl,+2H,0.

23. byner nu cmematbeea paBHoBecue B cucreme 2SO,+0,=2S0O; npu NOHUKEHUU
JaBJICHUS U eclid OyJIeT TO B KAKOM HaIpaBICHUH?

24. byner nu cmemarbes paBHoBecue B cucreMe Clh+CO=COCI, npu noBblIeHUH
JaBJICHUS U, €Clid OyJIeT TO B KAKOM HalpaBJIeHUN?

25. byner nu cmematbes paBHoBecue B cucteme No+3Ho=2NH3 npu noHmkeHUu
JaBJICHUS U, eclid OyJIeT, TO B KAKOM HamnpaBJIeHUN?

26. B xakoMm HampaBieHuu OyAeT cMmemartbes paBHOBecue peakiuu 2N>+0,=2N,0
IPU YMEHBIIIEHUN 00bema?

27. Peakuma mnpotekaeT 1o ypaBHeHHIOCO+H,O=CO,+H,. B kakom
HaIpaBJICHUM CMECTUTCSl TMOJIOKEHUE pPABHOBECHUS TIPHU BBEACHUU B CHCTEMY
JOTIOJIHUTENbHBIX KOJIUYECTB BOJOpOaa?

28. B kakoMm HampaBJeHHH OyAE€T CMEIIAThCAd TOJO0KEHUE pPaBHOBECHUS
oOpatumoit xumudeckoil peakmuu 2N;+0,=2N,O mpu BBEJACHUH B PEAKIIMOHHYIO
CMECH JIOMOJIHUTENBHOE KOJIMYECTBO a30Ta?

29. IloueMy npu HM3MEHEHUM MNABJICHUS CMEIIACTCS PABHOBECHE PEaKLUU
N>+3H,=2NH3 u He cMemiaercst paBHoBecue peakuuu No+0,=2NO?

30. Kakoit o6beMm 10%-Horo pactBopa ruapokcuma kamus (p=1,08 r/ecm3)
MOXHO OpUrotToBuTh U3 15 r KOH?

31. B 450 mn Bombr pactBopwin S50 T ruapokcuaa Hatpus. Paccuuraiite
MPOLUEHTHYIO KOHIEHTPALMIO TOJIyYEHHOTO pacTBOpa.

32. CxonbKO TpaMMOB Cylib(aTta HaTpUs HYXKHO B3SITh JJIsl Ipurotrosienus 10

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



33. IlnotHocTs 10%-HOro pacTBOpa TI'MApOKCHIA HaTpust pasHa 1,1 r/cm3.
CKOJIbKO TpaMMOB THJIPOKCHAA HATpusi moTpedyercs ans npurotoBieHus 40 mu
3TOrO pactBopa’?

34. Uemy paBHa MOJSIPHOCTH pacTBOpa eakoro kamus, ecau 600 mi ero
coaepxart 16,8 r enkoro xanus?

35. Beruucaute pH 0,05 M HCl u 0,05 M CH3;COOH.

36. Beruucaure pH 0,01 M pactsopa NH4OH.

37. Beruucnute crenens nuccounanuu NH4OH B 0,05 M pactope mipu 298 K.

38. Beruuciute pH 0,01 M NaOH u 0,01 M NH4OH.

39. CocTtaBbT€ MOHHO-MOJIEKYJIIPHBIE U MOJIEKYJISIDHBIE YPABHEHUSI PEAKLUU
ruaponusa W ykaxure peakuuto pactBopos conei: CH3COONa, ZnCly NH4Cl,
K2CO3  Alx(S04)3, KCl, CuCly, NapSiO3 FeCl3, NapSO4, NH4NO3,
NapS03, KCN, FeClp, NajS, ZnSO4, K2Si03, NiClp,

340. Kakyo MOJSIpHYIO KOHLIEHTPAILUIO UMEET PACTBOP COJSIHON KUCIOTHI , eciiu pH
pactBopa paBeH 1,67

41. Kakyro MOJSpHYIO KOHIIEHTPAIIUIO UMEET PacTBOP THIApPOKcHUIA Kaius, eciu pH
pactBopa paseH 12,67

42. CocTtaBbTe MOJICKYJISIDHBIE W HOHHO-MOJICKYJISIPHBIC YPaBHEHUS THIPOJIU3a
coJieit: cynbduaa kanus, cyinbpara meau (1)

43. Hanumure ypaBHEHHMsS pEaKIUil TUAPOJM3a B MOJIEKYISIPHOM M HOHHO-
MOJIEKYJISIPHOM BUJE ISl XJIOPH/IA AIFOMUHHUS U alleTaTa HaTpusl.

44. CocraBpTe  ypaBHEHHMS THIAPOJIM3a COJEHM B MOJEKYJIIPHOM U HOHHO-
MOJIEKYJISIPHOM BHJIE: CYIb(pUTA Kalus, CyIb(puaa amoOMUHUS.

45. Kakyto peakiuio T0JKHBI UMETh PACTBOPHI COJICH: IIMOHATa aMMOHUS, CyJbdara
nuHka. OTBET MOATBEPAUTE COOTBETCTBYIOIIMMHU MOJEKYISPHBIMU W HOHHO-
MOJIEKYJISIPHBIMH YPABHEHUSIMH.

46. CocTaBbT€ HMOHHO-MOJIEKYJSIDHBIE W MOJICKYJISIPHBIE YpaBHEHUS pEaKIUu
TUAPOIN3a U YKAKHUTE PEAKUUIO PACTBOPOB COJIEW: XJIOpUIa aMMOHMS, CUJIMKAaTa
HaTpHUSL.

47. CocTaBbT€ HWOHHO-MOJIEKYJISIDHBIE M MOJICKYJISIPHBIE YPaBHEHHS pPEaKUUU
TUAPOIN3A U YKaXKUTE PEaKIMI0 PACTBOPOB COJIEM HUTpAaTa aMMOHUS,XJIOpUIA MEIH
(I1).

48.Hanumwure ypaBHEHUS pEaKUUd THUAPOJIM3a B MOJEKYISIPHOM M HOHHO-
MOJIEKYJIIPHOM BHJIE TS Cylb(daTa amoMIUHUS U KapOoHaTa KaJusl.

49. CocrtaBpTe  ypaBHEHHUSI THAPOIM3a COJEH B MOJIEKYJIIPHOM W HOHHO-
MOJICKYJIIPHOM BHJIC: CHIIMKATa Kajus, Cylab(hara aTrOMAHUA.

50. Kakyro peakiuio NODKHBI UMETh PACTBOPBI COJICH:IIMOHATA HATPUS, XJIOPHUIA
urHka. OTBeT MOATBEPAUTE COOTBETCTBYIOIMIMMU MOJEKYISIPHBIMU W HOHHO-
MOJIEKYISIPHBIMU YPaBHEHUSIMHU.

51. CocraBbTe HMOHHO-MOJICKYJISIPHBIE M MOJEKYJSPHbIE YpaBHEHHUS peaKIuu
TUAPOIN3A U YKaXKUTE PEaKIMIo pacTBOPOB coseil: xyopuaa xene3a (I1I), cynbdura
HaTpus.



OJIP. 3amanus Kk JabopaTOpHBIM padoTaM MO paszaeny «3aKOHOMEPHOCTH
MPOTEKAHUS PEAKIIUN»:

JIabopaTopHas pabora 3.

1) mpurotoButs 100 M 5 % (2 %, 3 %, 1 %) pactBopa u3z 20 % pactBopa
xJlopuia HaTpus (Cyibgarta HATPUs).

2) paccuuTaTh MOJISIPHYIO KOHIIEHTPALMIO, MOJIAPHYIO KOHIIEHTPALHUIO
HKBHUBAJICHTA, MOJISUIbHYIO KOHIIEHTPALUIO, TUTP MPUTOTOBIEHHOTO PacTBOpa
JIabopaTtopHas pabora 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 3aBUCMMOCTH CKOPOCTH PEAKIIMM OT KOHLEHTpAIuu THOCYIb(aTa
HATpUS U OT TEMIEPATYPHI;

3) BBINOJIHUTH OMNBIT MO M3YYECHUIO BIMSHHUS KaTald3aTopa Ha CKOPOCTh
XUMHYECKOU peaKIInH.

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
Cpelpl B IIPUTOTOBJIEHHBIX PACTBOPAX 3JIEKTPOIUTOB Pa3HON KOHIIEHTPALUH;

2)  paccuutate pH  OpPUTOTOBIEHHBIX  pPacTBOPOB,  CPaBHUTb  C
HKCIEPUMEHTAIbHO-HAIEHHBIMY 3HAUYE€HUSMHU.

Has texkymero kourposus TK 3:

OIIK-3 — CnocobGeH MpUMEHSATh COOTBETCTBYIOIIMH (PU3MKO-MaTeMaTHYCCKUW ammapar,
METO/Ibl aHAIM3a U MOJICTUPOBAHMS, TEOPETUUECKOTO M AKCIIEPUMEHTAIIBHOTO MCCIICIOBAHUS MPU
perieHnr npodecCHOHABHBIX 3a1a4

OIIK-3.3 — /IeMOHCTpUpYET 3HAHUE OCHOBHBIX 3aKOHOB XHUMHUHU UM MTOHUMAHUE XMMHUYECKUX
MPOIIECCOB

Tect

Bonpoc Bapuanmer omeema
1. Ilepgbim na kamolde 6ydem Cu
60CCMAHABIUBAMBCA U3 CMeECU Zn
600HbIx pacmeopos Cu(NO3)2 u Oba memainna 00HOBPEMEHHO
Zn(NO3)2 00UHAKO0B0 Cu, H2, Zn ooHoepemenHo
KOHYEHmpayuu:
2. Bewecmeso, npu snexmpoause NaCl
B800HO20 pAcCmMeopa U pacniasa CuCl,
Komopozo Ha 3/1e1<mpo<)ax CuSO4
obpazyromcs 00UHAKO0BbLE NaOH
NPOOYKMbL:
3. Pacmeop conu, npu CuSO4
NEKMPONU3e Komopoii ZnS0O4
obpazyromces uemvipe geujecmaa Na2$

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  (Ill) 6

CMaHoapmHoM pacmeope

OKUCTIAIeM...

5. Pacmeop conu npu CuCl,

2JIeKmpoau3se Komopoti Ha Na2S04
Kamooe u Ha anooe 8blOeSIOMCS AgNO3
2aswl Cul?

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 80CCMAHABIUBAECTCSL OOHOBPEMEHHO

80CCMAHOBUMENLHOU  PeaKyuu
6NaOH + 3Cl; = 5NaCl +
NaClOs +3H>0

MONEKYIAPHbIU XTIOP ...

nodeepearomcg MOJIbKO OKUCJIeHUIO

He U3MEHAenl OKUCIUMENIbHO-60CCNMAHOBUME/IbHO20 COCNMOAHUA

nodeepeaemcg MOJIbKO 60CCMAHOBJIEHUIO

8. Yucno anekmponos,

Komopoe omoaem 1 monv eoccmanosumens 6 OKUCIUMETbHO-

soccmanogumenvrou peakyuu KOH+S=K>S0;3+ K>S+ H>O pasno...

9. Iipu OKUCTIUMENbHO- Mn
80CCMAHOBUMENbHOU Pearyuu KoMnOy

8 HeumpaivbHou cpeode MnQO:.
nepmaneanam xaaus (KMnQOy) Mn?*
80CCMAHABIUBACMCSL c

00pazosanuem ...

10. Ilpu 3apsoke ceuHyo06020 PbSO, + 2e—sPb +S02_;
AKKYMYIAmMopa  Ha  amooe

npomexkaem npouyecc

PbO, + 4H" + SO%_ +2e— PbSO4++ 2H>0

Pb + 8O3~ —PbSO4 + 2e

PbSO4+ 2H:0—Pb0; + 4H' + SO5~ +2e
11. B 2aNbBAHUYECKOM YUHKOBDLU
JjleMeHme ¢ KAOMUeBbiM HuKenegwlll
Kamooom 8 Kavecmee aHood 8 cepebpsHblil
CMAaHOapmHvIX VCI08UAX MeOHbll
Modicem 8bICIYNAMb
91eKMPOO:

12. Ilpu snekmponuse 600H020
pacmeopa cynvghama meou (1)
C UHEepMHBIMU DJIEKMPOoOamu

Ha anooe npoucxooum
gvloeneHue sewecmaa,
Qopmyna komopozo umeem
8U0

H>

SO;

Cu

0;

13. . VYpasunenue npoyecca,

2H>0 - de— 4H +0,> T




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

K"+ e—>K?

2H" +2e—H,

2H>0 + 2e—H> T+ 20H-

14 3nauenue pH pacmeopa Cu(NO;3):
yeeauuusaemcs 8 pezyibmame NaCl
OIEKMpOaU3d ¢ UHEePMHbIMU CuCl,
eKmpooamu 6001020 Na>SO0.4
pacmeopa  coau,  Gopmyia

KOMOPOU Umeem 8U0.

15. Haubonvwee ronuuecmso Cd
aneKkmpuiecmea nompeoyemcs Hg
o5l noyYeHus nymem Mg
NeKMPONU3A (8bIXO0 NO MOKY Cu
npunsimo  pasuviv  100%) 1

epamma ...

16. Ilpu snexmponuze 6001020 Hg, Cu, Ni, K

pacmeopa, codepaicawe2o
numpamor pmymu (11), meou

Hg, Cu, Ni, K, H>

Cu, Hg, Ni, H>, K

(1l), nuxens (II) u kamus 6 Hg, Cu, Ni, H>
CMaHOapmHvIX VCI08USIX,

noc1e008amenbHOCMb

8blOeIeHUS. seujecmas Ha

Kamooe umeem uo:

17. Iipu NOBLIUEHHOUL SO;
8AACHOCTNU Hauboee N>
KOPPO3UOHHO-AKMUBHBIM CO;
2aA30M ABNAEMCA ... CcO
18. JKenesnoe wuzodenue npu YUHK
HapyueHuu yenocmuocmu 01080
NOKpulMuUs 60 BILAJICHOLL MazHutl
ammocgepe byoem ATTOMUHLLL
paspyuiamscsi Ovicmpee, eciu

Memaniom NOKpuIMus

SA8/15emCsl

19. Ilpu xoppo3suu, cesazanHoU
C  HapyuwleHuem  YUHKOBO20
NOKpbIMUsL ~ HA  JHCENLe3HOM
uz0enUU 80 IANCHOM 8030yXe,
Ha anode OyOoem npomexkamo
peaxkyus, ypagHeHue Komopou
umeem 8uU0:

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

7Zn’-2e = Zn**

Fel-2¢ = Fe**

Fe?" + 2e¢ = Fe',

20. Cymma koa¢hpuyuenmoes 6 cymmapHom ypasHeHuu npoyecca 1eKmpoau3a 600H020 pacmeopda

Humpama cepeopa pasuda ...

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

OOHUM us 9NEeKMpPo00s
KOMopo2o a615emcs
CmanoapmHulil YUHKOBBIU

Map2anyesbiil EO 5 =-1,18B
Mn +/Mn
HUKeNeawvlll EO ) =-0,25B
Ni“t/Ni
cepebpanviil £ 0 = +0,80 B

Ag +/Ag




271eKMPoo (EO = - seonwiii E° = +0,34 B
Zn2+ /Zn Cu2+/Cu

0,76B), 6 xauecmee 6mopoco

HeoOX00UMO  UCHONb308AMb

CMAHOAPMHDBIU 2JIeKMPOO.

22.Cymma Koaghuyuenmos 6 CymmapHoM YpasHeHuu npoyecca 31eKmpoau3a 600H020 pacmeopa
Humpama cepeopa pasuda ...

23.Ilpu snexmponusze pacmeopa xnopuoa meou(ll) na kamooe evioerunoce 12,7 2 meou. Oovém

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

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

25. D/IC meonoco KOHYeHMpayuoHHO20 2AIbEAHUUECKO20 deMenma Oyoem umems HAuboIbuULee
3HaueHue, eciu OOUH U3 2JIeKMmpoO08 CMAHOAPMHBLL, a OpYy2OU NOSPYICEH 8 pPACcmeop,
KOHYEHMPayusi UOHO8 MeOu 8 KOMOPOM COCMABASEN MO/,

26. Cymma koagpguyuenmos 6 nesoii wacmu ypasnenus peakyuu KMnOy + K>SOz + HSO4—...
cocmasusien ...

Bomnpocs! k kommuiekcHoMy 3aaanuto TK3 (Cpce)
1.Yto Takoe 3eKTPOOTPULIATEILHOCTh aTOMa?
2.YT10 Takoe cTeneHb OKUCICHUS ?
3.B yem oTiInune MOHATHI BaJ€HTHOCTU U CTEIIEHH OKUCIIEHUS?
4.Kak Ha3bIBalOTCA pEaKUU, COIPOBOKIAIOIINECT U3MEHEHUEM CTEIICHU
OKHUCIIEHUS ?
5.B 4eMm CyIIHOCTh MPOLECCOB OKUCIEHUS U BOCCTAHOBJICHUS ?
6.Kakue Mosexysbl, aTOMbl HOHBI MOTYT OBITh BOCCTAHOBHUTEISIMU, & KAKUE —
OKHCITTUTEISIMHU ?
7. Kak onpenensiercsi CTENEHb OKUCIICHHS 3JIEMEHTOB B COEJUHEHUH ?
8. Kak kimaccupuuupyroTcsi OKUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKITUHN ?
9. IlpuBenuTe TmpaBUiia OIpPEIEICHUA CTENEHEW OKHUCJIEHUS DJEMEHTOB B
COEIMHEHUSX.
10. Kak Bimsier cpega Ha MNOPOTEKAHUE  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
MPOIEeCCOB?
11. Kak onpenenuTs HanpaBieHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHON PEAKIN?
12. Kakue npouecchl Ha3bIBaIOTCS 3JIEKTPOXUMHUYECKUMHU ?
13. Ha kakue nBa TMIa NOAPA3AEISAIOTCS JIEKTPOXUMHUYECKUE MPOLECCHI?
14. Yto Takoe 3JeKTPOJHBII TOTEeHIIMAT ?
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
BOJIOPOJHOTO 3JIEKTPOAA.
18. Yto Takoe cTaHIapTHBIE SJIEKTPOJAHBIE TOTEHIIMAIBI METAIIJIOB?
19.1ToTeHuHan KAakOro HJEKTPOJa NPUHHUMAIOT PABHBIM HYIIO W HCIOIB3YIOT 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 JIEKTPOJHBIN IMOTEHIIMA METaIa?

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 251eKTpoJ Ha3bIBAIOT KATOJOM, KaKOH — aHOAOM?

27.Kaxkue npoliiecchl IpOTEKaOT Ha aHOJE, Ha KaTojie?

28. Kakoil 37eKTpoJi B TrajJbBaHMYECKOM DJJIEMEHTE SIBISCTCS KATOJAOM M KaKOM
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. Yto HazwiBaeTcs ekTposin3oM? [lpu Kakux ycnoBUsSX BO3ZMOXKEH dJIEKTPOIIH3?
34. Kakue 31eKTpoJsl MpU DIEKTPOJIM3€ Ha3bIBalOTCA KaTonoM U aHojgom? Kakue
IPOLIECCHI MPOTEKAIOT HA ATUX JIEKTPOJAX MPHU AIEKTPOIU3E?

35.Kakue MeTambl MOXXHO TOJYYUTh NPH DJIEKTPOJIU3E PACIUIABOB U HEIb3
NOJIYYUTh MIPHU AJIEKTPOJIN3E BOJHBIX PACTBOPOB UX CONEM?

36. MOXeET I paCTBOPATHCS KATO MPHU IIEKTPOJIU3e?

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 KakuX 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?

44.0OKUCHAIOTCS JM Ha aHOJE AHHUOHBI OKCOKHCIIOT TpPH 3JIEKTPOJIU3E BOIHBIX
PacTBOPOB COOTBETCTBYIOIIMX KUCIOT U 00pa3yeMbIX UMU CONEH?

45 Kakue THOBI aHOOOB BEI 3HacTe?

46. Ha yeM OCHOBaH METOJI OYUCTKH METAJIJIOB 3JIEKTPOIU3OM?

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



Tunossie 3amaun (P33):

1. Jns TmpuUBEJEHHOIO YypaBHEHUSI OINpPEJEIUTE CTENEHU OKHUCICHHUS BCEX
aTOMOB, BXOJSIIMX B MOJIEKYJbl HCXOJHBIX BEIIECTB M MPOAYKTOB PEAKIUU.
Halinutre »35€eMEHTBHI, MEHAIONIUE CTENEHb OKHUCICHUS, YKAKUTE OKUCIUTENb W
BOCCTaHOBUTENb. PaccraBpTe KOI(PQGUIIMEHTHI METOJAOM HOHHO-3JIEKTPOHHOTO
OajlaHca € Y4YeTOM Cpelbl, B KOTOpPOW MpOTEKAaeT peakuus (KUcias, ILeIoyHas,
HEUTpasibHas).

KMnOy4 + P + H,SO4 — H3PO4 + K7SO4 + MnSOy
KOH + Cl, - KC1+ KOCI + H,O

NaNO, + PbO, + HySO4 — NaNO3 + PbSO4 + H>,O
Jo +H,S—>HJ+S

Sn + HNO3 — Sn(NO3) + NH4NO3 + HO

H»>S + H»SO4 — S + SO7 + HyO

SO, + KMnOg4 + HyO — K»SO4 + MnSO4 + HrSOy4
PbO, + HC1 — Cl, + PbCl, + H,O

Bi+ HNO3 — Bi(NO3)3 + NO + H,O

KClO3 + HC1 - KCI + Cl, + H,O

KMnOy4 + NO + H,SO4 — HNO3 + MnSOy4 + K»,SO4 ++ KNO3 + H,O
J» + Brp + HbO — HJO3 + HBr

Sn + H,SO4 — Sn(SO4); + SO, + Hy,O

Cl, + KBr + KOH — KBrO3 + KCI + H,O
Mn(NO3), + KClO3 + H O - MnO, + HNO3 + KCl
CryO3 + KOH + KNOj3 — K»CrOy4 + KNO, + H>,O
KMnOy4 + K5S + HyO - MnO, + KOH + S

Fe + HNO3 — Fe(NO3)3 + NO + H,O

FeSO4 + H)SO4 + HNO3 — Fey(SOy4)3 + NO + HrO
SO, + Clp, + H O — H»SO4 + HCI

2. CocTaBbT€ CXEMBI JIByX raJilbBAHUYECKUX JIEMEHTOB, B OJIHOM M3 KOTOPBIX
MeJb CIIyXKujia Obl KaToJ0M, a B JAPYyroM aHojoM. HamuimuTe ypaBHEHMS peakiiuid,
MPOUCXOAIINX MPU pabOTE ATUX AIEMEHTOB. BhIUMCINTE 3HAYCHHSI CTAHIAPTHBIX
OJIC nns 5THX ralbBaHUYECKHX IJICMECHTOB.

3. Bolumcnure MOTEHIMAA BOIOPOJHOrO djiekTpona, ecan [H']=
=3.8:10-3 momns/ 1.

4. Tlorenuuman BogopojHoro snekTpona paeHn —0,145 B. Omnpenenute pH
pacTBopa.

5. Bpruuciaure, Kak H3MEHUTCS DJJEKTPOAHBIA MOTCHIMAI IIMHKA, €CJIU
KOHIIEHTpAIMsl pacTBOpa cyib(aTa [HMHKA, B KOTOPBIM TOTPY)KEHa IIMHKOBAs
mnactuHa, ymeHnsIutes ot 0,1 7o 0,01 mosns/m.



6. TloTeHIuam MapraHieBoOro 3JIEKTPOJia, IOMEIIEHHOTO B PACTBOP €0 COJIH,

coctaBuia —1,1 B. Beiuncnure KOHIIEHTpaAIMIO HOHOB MapraHiia Mn2™" (Momb/n).
7. BpIUHACIMTE MOTEHUMAJ KEJIE3HOTO 3JIEKTPOAA, MOTPYKEHHOIO B PacTBOD,
conepxkamuii 0,0699 r FeCl, B 0,5 1.

8. PaccumTaiite 51MeKTpoHBIE MOTEHIMAIBI MATHUS B PAcTBOPE €ro COIM IIpH
KOHLIEHTpausax uona Mg2* 0,1; 0,01; 0,001 mons/.

9. BeluncuTe KOHLEHTpauo HoHoB HT B pacTBope, B KOTOPOM IOTEHIMAN
BOJIOPOJIHOTO 3JIEKTpoa paBeH —236 MB.

10. Onpenenure BEIUUUHY JIEKTPOJHOTO MOTEHIMAIA MENIH, MOTPYKEHHON B
0,0005 M pacteop Cu(NO3),.

11. Ipn xakoil koHueHTpanuu MoHOB Cu2™ (MOJIB/I) 3HAUEHHE MOTEHIHANA
MEIHOTO 3JIEKTPOJa CTAHOBUTCS PaBHBIM CTAaHAAPTHOMY MOTEHIMAITY BOJOPOJHOIO
3JeKTpoa?

12. 3C ranpbBaHUYECKOTO 3JIEMEHTa, 00Pa30BAHHOTO HUKEJIEM, TOTPY>KEHHBIM
B PAacTBOpP €r0 COJMM C KOHIEHTpamuei noHoB Hukeds 10~ monb/n, u cepeGpom,
NOTPY>KEHHBIM B pacTBOp ero cosiu, paBeH 1,108 B. Omnpenenurte KOHUEHTpaALUIO

HOHOB Ag™' B pacTBOpe ero Cou.

13. CoctaBbTe cXeMy pabOThl TalbBAHUYECKOTO 3JIEMEHTa, OO0pa30BaHHOTO
KEJIe30M U CBUHIIOM, norpykeHHeiMU B 0,005 M pactBopbl ux coneid. Paccuuraiite
OJ1C aTOrO 2IEMEHTA.

14. CocTaBbTe cXeMy TMPOLIECCOB, MPOUCXOASAIIMX TMpU padboTe MEIHO-
KaJIMUEBOTO T'aJIbBAHUYECKOTO 3JIEMEHTA B CTAHJIAPTHBIX YCIOBUSX, PACCUUTANTE €ro
OJIC. Yro Takoe KOHUEHTPAllMOHHBIM TrajgbBaHWYeCKU sneMeHT? IlpuBenute
npumep.

15. Beraucnute 3C cepeOpsiHO-IIMHKOBOTO TaIbBAHUYECKOTO dJIEMEHTA, €CIU
oOpa3zyrolue ero 3AJIeKTPOIbl MOTPYXKEHbI B PACTBOPHI C KOHIEHTpAIMEH KaTHOHA
0,002 momnb/n. CocTaBbTe CXEMY JIEMEHTA.

16. PaccunTaiite 3/]C raapBaHUYECKOTO 3JIEMEHTa, 00pa30BaHHOTO MarHueM M
OUHKOM, IIOTPY’KEHHBIMH B pAacTBOPbl HX COJEH C KOHUEHTpPAaUUsIMH HOHOB
[Mg2+]=1,8-10-5 , [Zn21]=2,5-10-2 moums/ 1.

17. CoctaBbTe CXE€My KOHIIEHTPAIMOHHOIO TaJIbBAHUYECKOTO 3JIEMEHTA:
cepeOpsIHBII ANEKTPO B pacTBope ero comu ¢ [AgT]=10-4 Monn/n u cepeOpsHbIit

31eKTposl B pacTBope ¢ [AgT]=10-5 mons/ 1. YKaxkure, Kakoil U3 37IEKTPOIOB OYIET
aHOJI0OM, KakoM - katojoM. Paccuutaiite 3J1C snemenTa.

18. Paccuuraitte DJIC rambBaHUYECKOTO DJJEMEHTA, COCTOSIIEIO0 U3 JABYX
MEIHBIX IJIACTHH, MOTPYKEHHBIX B PACTBOP COJIM MEJIM C KOHIICHTpAIlMeW y OJTHOTO
u3 >1ektpoaoB [Cu2T]=1,0 mons/ 11, a y apyroro - [Cu2t]=10-3 mons/m.

19. 'anpBaHM4YECKasi LIENb COCTABJICHA M3 XKeJI€3a, MOTPYKEHHOTO B PacTBOP
ero comd ¢ KOHIEHTpanuelr wuoHoB Fe2™, pasHoit 0,001 Mons/1, u Menw,
norpyk€HHoi B pactBop €€ conu. Kakoil KOHIEHTpaluuu AOJXKEH OBITh PacTBOP
Meau, 4ToObl DJIC menu Obla paBHOM HYIIO?



20. HanmumuTe ypaBHEHMsS AJIEKTPOAHBIX IPOIECCOB, MNPOTEKAIOIIUX MPHU
anekTponu3e BogHoro pactBopa BaCl, ¢ yrompHbiMu 3nekTpoaamu. YTo Takoe

noJisipu3anus B npoiueccax siekrponusa? Kakve BuAbl MOJspu3aliuy Bbl 3HAETE U
KaKOBbI IPUYUHBI KX BOSHUKHOBEHUS ?
21. Ilpu snexrponuse BojgHoro pactBopa SnCl, Ha aHome Bbiaenwioch 4,43

mutpa Cly (ycnoBuss HopMmanbHble). Kakoe BemecTBO M B KakOM KOJIUYECTBE

BBIJIETWIIOCH HA KaToae? Hanmumure cxeMy 31€KTposIn3a.
22. HanumnTe YypaBHEHHS DJIEKTPOAHBIX MPOLECCOB, MNPOTEKAIOIIUX MPHU
anekTponu3ze BoagHoro pactBopa FeCly ¢ wuHeptHhiM  aHogoMm. Kakosa

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

23. Kaxkoit 06bemM kuciaopona (H.y.) BBIIETUTCS IPHU MPOMYCKaHUU TOKAa CHIION
6 A B Teuenue 30 muH yepe3 BoaHblld pactBop KOH? Hanummure cxemy anekrposnsa
BogHoro pactsopa KOH.

24. HanumuTe ypaBHEHHS BJIEKTPOAHBIX NIPOLIECCOB, MPOTEKAOUIUX MPHU
anekTpoause BojgHoro pactBopa Ca(NOj3)y ¢ uHepTHBIMH 3nekTpoaamu. Kakosa

MOCJIEIOBATEIbHOCTh BOCCTAHOBJICHHWS HMOHOB W MOJIEKYJ Ha KaTojae MpH
AIEKTPOJIU3E COJNEN PA3TUUHBIX TUIIOB?

25.1lpy kakoi cuJie TOKa MOXHO TNOJyuuTh Ha kartoxe 0,5 r Huxens,
nojBeprasi anektponusy pactBop NiSOy B Teuenue 25 muH? Hammmure cxemy

Ipolecca MEKTPOIIH3a.

26. [lpu snexTponuse pacTBopa XJIOpHUAa JBYXBAJICHTHOIO METalsla 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 BBIACITUTCS IIPH MIPOMYCKAaHWK TOKa CHUIo 6 A depe3
pactBop HuTpara cepebpa B Teuenue 30 MuH? Hamumure cxemy mporiecca
AIIEKTPOJIM3a pacTBOpa HUTpATa cepedpa.

28. Ilpu mpPOXOXKIIEHUU Yepe3 pPacTBOP COJIM TPEXBAJIEHTHOTO METayljla TOKa
cunot 1,5 A B Teuenme 30 MmuH Ha Karoae Beigemmiock 1,071 r merannia.
Ornpenenute aTOMHYIO MacCcy MeTaslja.

29. Ilpu snexrponuse BoaHoro pactBopa Cry(SOy4)3 TokoMm cwioil 2 A macca

KaToJa yBeIu4ywiach Ha 8§ I. B TeueHHe Kakoro BpEMEHH MPOBOAWIM SJIEKTPOIU3?
Hanumure cxemy npornecca 351eKTponusa.

30. OnummTe mpolece PiKaBIICHUS kKeje3a BO BiIaxHou atMocdepe. K kakomy
TUITY KOPPO3HH - XUMUYECKOW WIIM JIEKTPOXUMUUYECKON - OTHOCHUTCS 3TOT mpoiiecc?
Hanumure ypaBHEHHS] COOTBETCTBYIOIIUX PEAKIIUH.

31. OnuuuTe CyIHOCTh MpoLEcca IEKTPOXUMHUUecKkoil koppo3uu. [louemy B
MHEPTHOM aTMocdepe mpolecc KOPpPo3ur MPOTEKAET 3HAYUTEIbHO MEIJICHHEE, YeM
Ha Bo3ayxe?

32. KarogHbIM WIJIM aHOAHBIM SIBJISIETCSI CBUHIIOBOE IOKPBITHE Ha Kele3e?
CocTaBbTe ypaBHEHUSI AaHOJHOTO U KAaTOJHOTO MPOLECCOB KOPPO3UU TAKUX WU3LECIUN
MIPY HAPYILICHUU LHEIOCTHOCTH NOKPBITHS BO BIAXKHOM BO3AYXE.



33. Oxapakrepusyiite AHOJHBIN 151 KATOIHBIN MPOLECCHI npu
ANEKTPOXUMUYECKON Koppo3uu. Kakyio ponb urpaer atMoc(epHbld KHCIOPOA B
npoueccax Koppo3uu?

34. O0BsiCHUTE CYIIHOCTH MPOIECcCa KOPPO3UHU 3Kelie3a, MOKPHITOTO ITUHKOM.
Hanummure cooTBeTCTBYIOIME YPAaBHEHUS PEAKLINAM.

35. Ind TnuUIIEBBIX KOHCEPBOB MNPUMEHSIOT MOCYAYy W3 JIUCTOBOTO JKEJE3a,
IIOKPBITOI'O OJIOBOM. ByZeT Ju 3TO MHOKPBITHME BJIEKTPOXMUMUYECKOM 3aIUTON IIpU
MTOBPEXKAEHUU CJI0s1 0JI0oBa? J[aliTe MOTUBUPOBAHHBIA OTBET.

36. IloueMy XUMHUYECKH YHCTOE XKEJe30 sBisieTcss Oojee CTOMKMM MpPOTUB
KOpPPO3UH, YEM TEXHUUECKOE kee307 [[aiiTe MOTUBUPOBAHHBIN OTBET.

37. Onuimurte mpoiecc artMocPepHO KOPPO3UHU Kele3a, MOKPHITOTO CIIOEM
HUKEJIS,, TpPU HapPYIICHUH IEJIOCTHOCTH TOKpHITHS. [IpuBeauTe dIEKTPOH-HBIC
YpaBHEHUS aHOJHOTO U KATOJHOTO MPOIECCOB.

38. XKeneznoe wu3aenue TMOKPbUIM KaJAMUEM. AHOJHBIM WM KaTOJHBIM
saBisieTcs:i 3TO0 NokpeiTHe? CoCTaBbTe JJIEKTPOHHBIE YpaBHEHUS AHOJHOIO U
KAaTOJIHOTO MPOLIECCOB KOPPO3UU ITOTO U3JENIUSI BO BIAKHOM BO3JYXE U B COJISTHOMU
KHCJIOTE.

39. B yeM 3akiroyaeTrcsi CYHUIHOCTb MNPOTEKTOPHOM 3alUThl METAJIOB OT
Koppo3uu?

40. IlIpu nsnextponusze BoaHOro pacTBopa xjopuna onoBa(ll) Ha aHome
Beiiemmiioch 4,48 1 xmopa (H.y.). Kakoe BemectBo M B KakoM KOJHUYECTBE
BBIJIEJIMIIOCH HA KaToie?

41. Ilpu snexrponnse pactBopa xinopuaa meau (1) macca kaTona yBennuuiiach
Ha 3,2 r YTo mpou301LI0 IPU ATOM Ha MEIHOM aHoje? Kakoe BelecTBO BhIIEIUIOCH
U B KakoM KoJinuecTBe? Hanmuimre cxeMmy 3JI€KTpoIn3a.

42. Ilpu snexTponuse pactBopa xjopuaa meau (I1) macca karona yBeauuuaach
Ha 3,2 1. Yrto mnpousomnuio mpu 3TOM Ha MeaHoMm aHojae? Kakoe BemiecTBo
BBIJIEJIMIIOCH U B KAKOM KoinuecTBe? Hanumure cxemy 3mneKTpoiaun3a?

43. DnexTposm3 pacTBopa Cyinbhara HEKOTOPOrO0 MeTajula MPOBOJIWUIU IPHU
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 3JIEKTPOJM3a BOJHOTO pacTBOpa XJIOpHUAA KalabUusi U
CXeMy DSJIEKTpOJIM3a pacliaBa XJopuJa Kaubliusi. B KakoM ciiydae MoOeT OBbITh
MOJIYy4eH METATUYECKUMN KaJIbITUNA?

45. OnummmTe Tporecc aTMOCHEPHOTO PIKABICHUS KEIIE3HBIX U3/EITHM.

46. Onummre mporecc aTrMocPepHON KOPPO3WHM JY>KEHHOTO 3JKelie3a MpH
HapylIeHUU TOKPBITHS.

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

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

49. AHOAHBIM WA KATOAHBIM SIBJISICTCA CBUHIIOBOE MOKPBITHE Ha Keyese?
Onuiure mTpoIecC KOPPO3UM OBTOr0 HU3JAEIUS BO BIAXKHOW artMmocdepe mpu
HapyIIEHUU TOKPBITHS.



50. Uzgenue u3 xene3a MOKPHUIA KagMHUEM. AHOJHBIM WJIM KAaTOAHBIM OyneT
3TO MOKpbITHE? ONUIINTE NPOLECC KOPPO3HH 3TOTO MU3/ENHUs BO BIAXKHOU atMochepe
IIPY HAPYLIEHUHU TOKPBITHS.

51. HazoBuTe nBa Meraiuia, KOTOPbIE MOTYTCIYKHUTh JJISl KeJe3a KaTOAHBIM
NOoKpbITHEM. ONMUIINTE MPOLECC KOPPO3UU BO BIAXKHON arMocdepe npu HapylIEHUU
TAaKOT'O TIOKPBITHS.

52. Ha3zoBuTe aBa MeTaia, KOTOPbIE MOTYT CIYKUTb JUISl JKEJle3a aHOIHBIM
NOKpbITUEM. ONMUIINTE MPOLECC KOPPO3UU BO BIAXKHON arMocdepe npu HapylIEHUU
TAaKOT'O TIOKPBITHS.

53. Jlmd mumeBbIX KOHCEPBOB NMPHUMEHSIOT IMOCYAY W3 JMCTOBOIO IKENE3a,
HOKPBITOTO OJIOBOM. BYAET JIM 3TO MOKPBITHE B3JEKTPOXUMUUYECKOW 3alIUTON NpH
NOBPEXKIECHUU CJ0sI 0JI0Ba?

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

JlaGopaTopHas padora 6.

1) TpoBECTH OKHUCIUTEIHLHO-BOCCTAHOBHUTEIIBHBIC PEAKIMU B Pa3TUYHBIX
cpenax (KUCJIOoW, HEeUTPAIbHON U MICTIOYHOMN);

2) onpeaeauThb TUIT BCEX PeaKIuii OKUCICHUS! — BOCCTAHOBJICHUSI;

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

4) COCTaBUTh YpPaBHEHHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA C
yaetoM pH cpeapl M KOJWYecTBa aTOMOB KHCJIOpPOJA, WCIOIB3YsS METOJ HOHHO-
AJIEKTPOHHOTO OajaHca.

JlaboparopHas paboTa 7.

1) cobpaTtb METHO-IMHKOBBINM TajJbBAaHUYCCKHA JJIEMEHT U HM3MEPUTh €ro
HaIPsKEHUE;

2) paccuurath IJC METHO-UIMHKOBOTO TaJbBAaHMYECKOTO JJIEMEHTA, €CIIH
KOHIICHTpAIMs MMOTEeHIHAIONpeaesomux 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) coOparh KOHIICHTPAIMOHHBIA TAJIBBAHUYECKUH DJIEMEHT U H3MEPHUTh €ro
HanpspkeHue; paccuntath IJ[C KOHIEHTPAIMOHHOIO TajbBaHUYECKOTO 3JIEMEHTA,
€CJIM KOHIICHTpaIlHs OTeHITHAIoNpeaesonux nonoB pagHa 0,1; 0,01 mons/m.
JlaboparopHas paboTa 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 COJEH C
yKa3aHHEM IPOYKTOB 3JIEKTPOJIN3a U O0BICHCHUEM 3JICKTPOTHBIX ITPOIIECCOB.

JlJist MPpOMeKYyTOYHOM aTTeCTALMM:

llepeuenv 3k3ameHaAYUOHHBIX BONPOCO8
1. IIpenmet xumuu. [loHsITHE O MATEPUU U JBUKECHUU.



2. 3aKOH COXpaHEHHUsI MAaCChl U DHEPTHH.

3. 3HaUeHUE XUMHU B U3YUYEHUH IPUPOBI U PA3BUTUU TEXHUKH.

4. OCHOBHBIE KOJIMYECTBCHHBIE 3aKOHBI XUMHUHU. 3AKOH YKBUBAJICHTOB.

5. IlepBbie Monenu crpoeHus aromMa. Mogens aroma JIx. ToMcoHa,
IIaHeTapHas Mozenb aroma J. Pesepdopaa.

6. KBanTel u Mogenb atoma bopa.

7. KBaHTOBO-ME€XaHUYECKasg MOJIENIb aTOMa BoJAopoaa. J[BOMCTBEHHAs] MpUPOIa
anektpoHa. Opourtans. BonnoBoe ypaBuenue lllpenunrepa. KBantoBbie yncia.

8. KBaHTOBBIE 4YHCIIa, XapaKTEPU3YIOIIME COCTOSHUE OHJIEKTPOHA B aTOME:

riaBHoe (n), opourtanbHoe (/), MarHuTHOE (M]), CIUHOBOE (M1s). ATOMHBIE OpOUTAIIH.
DHEPreTUYeCKuil ypoBeHb. DHEPreTUUECKUN MO1YPOBEHbD.

9. CTpoeHue MHOTO3JEKTPOHHBIX AaTOMOB. OJEKTPOHHbIE KOH(Urypaluu
anemenTta. [IpaBwia  3amonHEHUs  AJEKTPOHAMU  aTOMHBIX — opOuTaned B
MHOT'O2JIEKTPOHHBIX aTOMaX: MPUHITUIT MUHUMAJILHON YHEPTUH, TIPABUIIO
B. KneukoBckoro, nmpunnun 3anpera Ilaynu, npasuio ['yHaa.

10. Ilepuonnueckuii 3akon /.M. Menneneena.

11. Ilepponnueckasi cucrema 3JIEMEHTOB W DJIEKTPOHHAS CTPYKTypa aTOMOB.
DNEeKTPOHHBIE aHAOPTH. XapaKTePUCTUKA DJIEMEHTOB S-, p-, d-, f~CeMEHNCTB.

12. Ilepponnyeckre CBOWMCTBA 3JEMEHTOB: SHEPTHUs MOHU3AILMM, CPOJCTBO K
ANEKTPOHY, PIEKTPOOTPHUIATETLHOCTh, aTOMHBIE PAJNYCHI.

13. OcHOBHBIE BUBI CBSA3€I1: MOHHAS, KOBAJIEHTHAS, U METAJNINYECKas CBSI3H.

14. KoBaneHTHasi CBSI3b: MOJSIPHOCTh, OOMEHHBIM W JOHOPHO-AaKIENTOPHBIHI
MeXaHU3M 00pa3oBaHUs KOBAJECHTHOM cBs3U. MeTos BasieHTHBIX cBsa3elt (MBC).

15. IlpocTpaHCTBEHHAsE CTPYKTypa MoJiekyd. [uOpuausanus aTOMHBIX
op6utaneit. [TonsipHOCTH MOJIEKYII.

16. Meron  MonekymsipHbix — opbutasieit  (MMO).  Cps3piBaromue
paspeixisitonue opoutanu. [lopsaok u SHeprus CBA3U. INEKTPOHHBIE KOH(GUTYpallun
MOJIEKYII.

17. BogoponHasi cBsi3b. ODHEpPrusi M JJIMHA BOJOPOJHOM CBs3U. BiusHus
BOJIOPOJIHBIX CBA3€M HA CBOKMCTBA BEILIECTB.

18. Xumuueckas TEPMOJIMHAMHUKA. TepMoauHamuueckue byHKIUN:
BHYTPEHHSS] DHEPrusi, OHHTaJbluUsA, OHTponus, »dHeprus [ub0Oca, sHeprug
I'ensmromnsna.

19. BHyTpenHsis sHeprus, TeruoTa U padorta. [lepBoiil 3aK0H TEpMOTUHAMUKH.

20. DHTANBNUSA CUCTEMBI W €¢ u3MeHeHue. TermmoBoit A(ppeKkT XuMUIecKou
peakiuu. TepMOXUMUYECKHE YPABHEHUS. DHTAIBIUS 00pa30BaHMUs.

21. Tepmoxumuyeckue pacuetbl. 3akoH ['ecca. CnenctBusi 3akoHa ['ecca.
Temnnora cropanus TOIUIMBA.

22. CaMonpoH3BOJIbHBIE peakuuu. BTopoll 3aKkoH TEPMOIMHAMUKH IS
M30JIMPOBAHHBIX CHUCTEM. OHTPONHUS XUMHYECKOM peakuuu. TpeTud 3aKkoH
TEPMOJANHAMUKHU.

23.Onepruss ['mbbca — KpuTepudl  CaMONPOU3BOJBHOTO  MPOTEKAHUS
XUMUYECKUX peakiui. JHeprusi ['mb0ca oOpa3oBaHus BeimiecTB. JHeprus ['nbOca
XUMHAYECKHX PEAKIIHHM.



24. Xumunyeckoe paBHOBecue. KOHCTaHTa XMMHYECKOIO pPABHOBECHS JUIA
TOMOT'€HHBIX U reTeporeHHbIx cucteM. Ilpunnun Jle-llarense. Hanpasienue casura
paBHOBECUSI B PABHOBECHBIX CHUCTEMax NpPU HM3MEHEHHM KOHUECHTPAIUU,
MapLUHaIbHbIX JABJICHUN YYaCTHUKOB PEAKIIMU, TEMIEPATYPhI, TaABICHUS.

25. @a3oBeie paBHOBecus. Da3oBble aUArpaMmbl ISl OJHOKOMITIOHEHTHBIX
cucrem. Da3oBas quarpaMma BOJIBbI.

26. AncopOIIMOHHbBIE PABHOBECHSI.

27. Xumunyeckass KuHeTtuka. CKOpPOCTh peakuuu. 3aBHUCHUMOCTb CKOPOCTH
peakuuu OT KOHIEHTpanuu peareHToB. Kunetmueckoe ypaBHeHue. llopsaok
XUMUYECKOW PEAKIINH.

28. OcoOEHHOCTH KMHETUKHU T€TEPOTr€HHBIX PEaKIIHii.

29. Bnusinue TemrmepaTypbl Ha ckopocTh peakuuid. [IpaBuno Bant-I'oda.
YpaBHeHue AppeHuyca. JHEeprus akTUBaIlUU.

30. MoJiekyJISIpHOCTh U ME€XaHU3M peakiuil. [IpocThie U CIOXKHBIE pEaKIuu.
KonebarensHbie peakuuu. LlenHbie peakiiuu B IPUPOJIE U TEXHUKE.

31. ®oToxumuueckue nporecchl. DOTOXUMHUYECKHE PeaKIuu B atMocdepe.

32. Kartanu3 u karanu3aTtopbl. MexaHu3Mbl TOMOT€HHOTO U T€TEPOTeHHOTO
KaTajin3a.

33. lucniepcHbie cuctembl. Knaccuduxaust AUCTIEPCHBIX CUCTEM.

34. PactBophl 1 ux cBoiicTBa. PactBopumocTth BemecTB. CriocoObl BEIPAKCHUS
KOHLIEHTpAllMM pacTBOpPOB (MaccoBas HOJs, MOJISIpHAs KOHUEHTpalus, MOJSpHas
KOHLICHTpALMs YKBUBAJIEHTA, MOJISIJIbHAS KOHIIEHTPALUs, TUTP).

35. KomMratuBHble CBOMCTBA PACTBOPOB.

36. PactBOpbI ANEKTPOJIUTOB. DNEKTpONUTHYECKAS JIVCCOLMALINS.
DNeKTpoauTHYecKas Aucconuanus Boabl, pH.

37. PactBopbl cnaObix siekTponuToB. KonctanTa auccoranuu. CTeneHb
aucconyanum. 3akoH pazbasienus OcTBaibia.

38. PacTBOpBI CHJIBHBIX 3JIEKTPOJIMTOB. AKTUBHOCTH AJIEKTPOJIUTOB B BOJHBIX
pactBopax. MonHas cuina.

39. Pacuetn pH ci1aObIx ¥ CHIBHBIX KUCJIIOT M OCHOBAHHIA.

40. Peakunu ocaxpaeHusi — pactBopeHus. [IpousBeigeHue pacTBOPUMOCTH.
Pacuer pactBOpuMOCTH.

41. 'maponu3s coJen.

42. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE TpoliecChl. (CTENEeHb OKUCIEHUS.
Teopust okucneHus-occtaHoBieHus. Kimaccudukanus peakiuil  OKUCICHUS -
BOCCTaHOBJICHMUSI.

43. CocTaBieHUE YypaBHEHUW CIIOKHBIX OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakiuil (MOHHO-3JIEKTPOHHBIA METOJ).

44. DneKTpOXUMHUYECKHE TpoIecchl M cUCTeMbl. [loHsATHE 00 3JIEKTPOIHOM
MOTEHIINAJIE.

45. IloTeHuMansl METAJUINYECKUX, ra3oBbIX 151 OKHUCJIUTENBHO-
BOCCTaHOBHUTENBHBIX IEKTPOA0B. CTaHAAPTHBIN BOAOPOAHBIN 3JEKTPOI.

46. I'aibBaHMYECKUI 2JIeMEHT. [anpBaHWUYECKHUU dieMeHT SkoOu-JlaHua:s.
N3mepenne DJIC. KoHueHTpauMOHHAS U 3JIEKTPOXUMHUYECKAs TTOJISIPU3ALA.



477. DneKTposn3 paciulaBOB U pacTBOPOB ANEKTPOIUTOB. [locmenoBaTenbHOCTD
AJEKTPOJHBIX MPOIECCOB MPHU BJIEKTPOJIU3E PACTBOPOB DIIEKTPOIUTOB. 3aKOHBI
Qdapanes.

48. IIpuMeHeHrE IIEKTPOIN3a. DIEKTPOJIN3 C PACTBOPUMBIM aHOJOM.

49. Onpenenenue U Kiaccuukaimss KOPPO3UOHHBIX MPOIIECCOB.

50. Xumuueckas koppo3ust. KnHeTrka XuMHUECKON KOPPO3HUH.

51. Dnexrpoxumudeckass kopposusi. Koppo3ust ¢ BOZOpOIHON Aenosipu3anuei
Y KUCJIOPOJHOW JEeNONIsIpU3alueH.

52. OCHOBHBIE METO/IbI 3aIIUTHl METAJJIOB U CIIABOB OT KOPPO3UHU.

53. Metanmiu4eckue 3aluTHbIE TOKPBITHS (KaTOAHBIC, aHOIHbIC).

54. Opranuyeckue TOJUMEpPHbIC MaTepuanbl. l[IpuMeHeHHe MOJUMEpPHBIX
MarepuasoB B sHepreTuku. [lomumepst u onuromepsl. [lomumepusanus. CTpykTypa u
(bU3UKO-XMMUYECKHE CBOMCTBA MOJUMEPOB.

55. Xumnueckas uaeHtudukamnus. KauecTBeHHBIN U KOJIMUYECTBEHHBIN aHAIM3.
AHaMUTUYECKUW CUTHAJ, XUMHYECKHE METOAbl aHanmu3a. DU3MKO-XUMUUYECKUE
MeTo/ bl aHan3a. uznueckne MEeTOoIbl aHAIN3A.

56. CTpoeHre U CBOMCTBA BOJbI. XapaKTEPUCTUKU TIPUPOJIHBIX BOJ M METOJIbI
BOJONIOATOTOBKH.

S7. XaMUs ¥ 3KOJIOTHSL.

58. CocraB, cBoiicTBa U TiepepaboTKa OPraHUYECKOTO TOIUIMBA. Buasl
ToruMBa. BpeaHbie BBIOPOCH! PU CKUTAHUHU BCEX BUIOB TOTLIMBA.

buier Ne 1
Bompoc 1: 3akoH skBuBaneHToB. Onpenennre M3 KaaMusi, €CIM U3BECTHO, YTO MPH
pactBopenuu 10 r kagmus B HCI BeigensieTcs 2 1 Boopoaa MpH H.Y.
Bonpoc 2: Xumndeckasi kuHeTrka. Kak U3MEHUTCS CKOPOCTh PEAKIUU:
NO + Cl, - NOCl
[Tpu usmenenun konnenTpauu a) [NO] B 2 paza; 6) [Cly] B 3 pa3a; B) [NO] u [Cl2] B
2 paza?
Bormpoc 3: I'anbBaHWYeCKHi 3J€MEHT, YCTPONUCTBO, MPHUHIUIT paboThl. Paccunraiite
DJ1C ranpBaHHYECKOro 3JIEMEHTa, 00Pa30BaHHOIO HUKEJIEM M HUHKOM, eciu [Ni2'] =
3,8 - 107 monb/m; [Zn**] = 2,5 - 107> Mounb/11.
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 +0O, = H,O+Cl,
Bomnpoc 3: lanpBanunueckuii snement anudnsa—Axko6u. Paccuutate DJIC MenHo-
LIUHKOBOT'O rajbBaHUYECKOTO AJIEMEHTA, eciu KOHLEHTpaLUs

noTeHnanonpeaeasonux uoHoB meau 0,1 monw/n, nonoB nmHka 0,01 Momw/m.
CoCTaBUTh CXEMY TAIbBAHUYECKOTO JIEMEHTA.



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?
Bompoc 3. Dnektponus. Ilpu snekTponuse BogHOro pactsopa 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, npasuna KinedkoBckoro). 3anuimmTe 3JIeKTPOHHbBIC
(GbopMyIIBI AJIEMEHTOB C MOPSAKOBEIMU HOMepamu 22, 35, 66. YkaxuTe BaJCHTHBIC U
HECTapEHHBIE AJIEKTPOHBI.
Bonpoc 2: OkuciautenbHO-BOCCTAHOBUTENbHBIE peakiuu. CTEeneHb OKHUCICHMUS.
NoHHO-2JIEKTPOHHBIM METOJOM paccTaBbTe KOIPDUIIMEHTHI B OKUCIUTEIBHO-
BOCCTAHOBUTEIILHOW PEAKIIUM:

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

buner Ne 5

Bompoc 1: Xwumnueckas TtepmoanHamuka. llepBoe, BTOpoe, TpeTbe Hayana
TEPMOJANHAMUKHU. PaccunTarh SHTPONUIO AJISI CUCTEMBI:

Nor +Hor) = NHz(p
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
KOPPO3MOHHBIX TPOIECCOB BO BIAXKHOW aTMocdepe isd METaJIOB: AJTIOMUHUA,
HUKEJSI, MEIU.

bunier Ne 6

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

CHa(r) + H2O(r) — 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 MPOILECCOB MpPU HapylleHUus MNOKpbiTUs. Ha3zoBuTe aBa Mmerannia,
KOTOpbIE MOTYT CIYXHUTh JUIsl Kejle3a aHOAHBbIM MOKpbITHeM. OMNUIIUTE MNpolecce
KOPPO3UH BO BJIAXKHOU aTMoc(epe npu HApYIIEHUU TaKOTO OKPBITHS.



buner Ne 7
Bormpoc 1: Tepmoxumusi. 3akon ['ecca. Paccuuntaiite AHj,, peakiuuu
NO2) + O2() + H2Og) = HNOs .

Bompoc 2: CewmeiicTBa 371eMEHTOB S, p, d, f. YKaxuTe NOPSAIKOBBIE HOMEpa
5JIEMEHTOB, DIIEKTPOHHBIE (POPMYIIBI KOTOPBIX UMEIOT OKOHYaHHUeE ..ns’np’. Hanummre
>JIEKTPOHHYIO (hOPMYITY JIEMEHTA ..Ns*Np’ YEeTBEPTOro MEPUOIA.
Bompoc 3: OkuCIHTENBHO-BOCCTAHOBUTENIbHBIE peakiuu. CTEneHb OKHCIICHHUS.
Hcnons3ysi MOHHO-3JIEKTPOHHBIA METOJ PAacCTAaHOBKH KOX(P(GHUIIMEHTOB PAacCTaBbTE
KO3 PUITMEHTBI:

KMnO4+K,2S+H,O0—->MnO,+KOH+S

buster Ne 8
Bompoc 1: Xwumuyeckas KHHETHKA. 3aBHUCHUMOCTb CKOPOCTh pE€aklUh OT
KOHIEHTpALMK pearupyromux BemiectB. Kunernueckoe ypaBHeHue. Peakuus uuer
no cxeme NHjzp+Oon—NO(r)+HO(r). Kak u3mMeHuTCs CKOpOCTh peakiiu, ecliu
YBEJIMYUTH JaBJIEHUE B 2 paza?
Bomnpoc 2: KBanToBO-MexaHuuyeckas MOJIENIb CTPOEHUs aToma Bojopoaa. HazoBure
AJIEMEHTHI, UMEIOIIIKE T10 JBa AJIEKTPOHA HA MOAYPOBHX 4p u 4d. Hanumure noiaHbie
AJIEKTPOHHBIE (POPMYJIBI ATOMOB 3THUX JIEMEHTOB M yKaxuTe ux nojoxenue B [1CO:
NEepUOoJ, TPYIINa, MOATPYIIIA.
Bompoc 3: MeTonpl 3amuThl  METAUIOB OT Koppo3uu. Omnummre Mporecc
aTMOC(EepHON KOPPO3UM TPU HAPYIICHUH TOKPBITHUS, €CIIH JKEJIE30 MOKPHITO CI0EM
HUKEJIS.

buier 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
CKOPOCTHU pEAKLNU paBeH 2,77
Bonpoc 2: Ilepuommueckuii 3akoH JI. WM. MenneneeBa. HazoBute 3iaeMeHT
YETBEPTOrO MEPHO/Ia, aTOM KOTOPOTO COJIEPKUT HEOOJBIIIOE YUCIO HECTIAPEHHBIX d-
AMEKTPOHOB. Hamuiute ero moaHyio 3JIeKTPOHHYIO (hOPMYITy U YKaKUTE BaJICHTHBIC
AIEKTPOHBI.
Bompoc 3: Koppo3ust MerannoB. HazoBuTe qBa MeTaiia, KOTOPbIE MOTYT CIIYKHUTb
IUTS1 JKesie3a KaTOIHBIM MOKpbITHEM. ONUIINTE NPOLECcC KOPPO3UH BO BIAXKHOM
atMoc(epe Mpu HapyIIEHUH TaKOT'O MOKPBITHS.

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



Bormpoc 2: KBanToBo-mexaHudeckasi MOJIeNib CTPOEHHUS aToMa Bojiopoja. Hamwumure
ANEKTPOHHBIE (OPMYIIBI JBYX AJIEMEHTOB 5-r0 MEpHOJa: C OJHUM HECMapEeHHBIM
AJIEKTPOHOM U JIByMsSI HECHAapeHHBIMH OHJIEKTpoHamu. 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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