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1. He.]'lb, 3a1a94 U IVTAHUPYEMBIEC PE3YyJdbTaTbI oﬁyqemm mo AMCIOMIIJIMHE
(Henv u 3a0auu oceoenus oucyunaunst, coomsememeyrouue yeau OIT)

L[eJIBIO OCBOCHUA AU CIHUITIITNHBI XuMus ABJIACTCA pa3sBUTHUC
CCTCCTBCHHOHAYYHOI'O MHPOBO33PCHUA, HpI/IO6peTeHI/Ie COBPCMCHHBIX
HpeI[CTaBJ'IeHI/Iﬁ 0 CTPOCHHUC BCOICCTBA MW XHMMHUYCCKOM IIPpOHNECCC Ha OCHOBC
TCPMOANHAMUKN W KHHCTUKU, CbOpMI/IpOBaHI/IC HAay4YHOI'O MBIINUJICHHA B obactu
(I)I/ISI/IKO—XI/IMI/I‘-ICCKI/IX OCHOB TIIpOHOCCCOB, IIPOTCKANOIINX B J3JICKTPOXMMHNYCCKHUX
YCTaHOBKax, aKTyajiu3anus TCOPETUUCCKUX HpO6HCM 3HCKTp0XI/IMI/I"IeCKOﬁ
O9HCPIrCTUKHU, KaK HauoOoJiee paBBI/IBaIOHlefI o0JacTH HpPIKJIElI[HOfI SJICKTPOXHNMMHH,
PAa3BUTHC I'OTOBHOCTHU HCIIOJb30BAaTh HpI/IO6p€TeHHI>I€ 3HAHUA OJI1 IOHMMAaHUWA POJIN
XUMHUUYCCKUX IIPOHCCCOB IIPHU IIOJIYYCHHUH TOILIMBA, J3JICKTPOSHCPIrHH, MCTAIIOB H
APYIrux MaTepuaioB AJIA COBpCMGHHOfI OHCPI'CTUKMU.

3aI[aanH AUCHUILUIMHBL  ABJIAIOTCSA  HM3YUCHHC MMOHSITUHHOTO alrrapara
JUCIHITIINHBI ((XI/IMI/IH», OCHOBHBIX TCOPECTUUCCKUX MOJI0KCHUM u
9KCIICPUMCHTAJIbHBIX METOO0B XUMUU, TCOPECTUUCCKUX OCHOB pa6OTBI
TaJIbBaAaHNYCCKUX DJICMCHTOB, QJICKTPOXUMHUUICCKUX YCTaHOBOK, TOIINIMBHBIX
9JICMCHTOB, KOPPO3UHU MCTAJLJIIOB; (bOpMI/IpOBaHI/Ie crocoOHoCTEM ACJIaTh 3aKJIIIOUYCHHA
H BBIBOABI O CBOMCTBax BCHICCTB, OIIPCACIIATH B3aMMOCBA3bL MCIKIAY CBOMCTBaAMU
XUMHYECKOM CHCTCMBI, HpHpOI[Oﬁ BCIICCTB H HX peaKHHOHHOﬁ CHOCO6HOCTBI’0,
IIPUBUTHUC HaBBIKOB IMPUMCHCHHUA TCOPCTUUCCKUX 3HAHUU sl pCHICHUA
IMPAKTHYCCKHUX 3ajJa4, YMGHI/Iﬁ ITPOBCACHUA HpOCTGﬁIHHX XUMHNYICCKHUX
OKCIICPUMCHTOB.

Komnerenuuu 1 "HAMKATOPHI, POpMUPYEMbIEC Y O0YHIaIOIIUXCS:

KO)I 1 HAUMCHOBAHUE KOMIICTCHIIUHN KOI[ N HAMMCHOBAHUC HHAWKATOpPa

OIIK-3 — CniocoOeH NpuMEeHATh
COOTBETCTBYIOIIUHN (PUZUKO-
MaTeMaTHYeCKUH anmapar, MeTO Ibl OIIK-3.3 — JleMoHCTpHpYET 3HAaHHE OCHOBHBIX
aHaIM3a U MOJICIIUPOBAHUS, 3aKOHOB XMMHUU ¥ TOHUMAaHHE XUMUYECKUX
TEOPETUYECKOT0 M SKCIIEPUMEHTATIBHOTO | IPOLIECCOB

WCCIICIOBAHMS TIPH PEILICHUH
npogecCHOHANBHBIX 3a]1a4

2. Mecto nucuunnHbl B cTpykrype OII

[IpeamecTBytomue TUCHUIIIMHBL (MOaynH), paktuku, HUP, np. Her.

[Tocnenyromue aucuIuiMHbl (Moaynu), npaktuku, HUP, np. :
b1.0.08 IIpomsbiuienHass skojorus, b1.0.09 be3onacHOCTh XKM3HEACATEIBHOCTH,
b1.0.16 MarepuajioBeIcCHUE U TEXHOJIOTHS KOHCTPYKUHMOHHBIX MAaTEPUAJIOB,
b1.0.20.08 OcHOBBI BOIOIIOATOTOBKH.

3. CTpyKTypa U coaepkaHue TUCUUILINHBI
3.1. CTpyKTypa IMCHUTLIAHBI
Jiist ouHOM popMBbI 00yUeHUs



Bun yaeOHO# paboThI Beero | Bcero | Cemectp
3E 4acoB 1
OBLLAS TPYJIOEMKOCTb JIUCLIUTUJIMHBI 3 108 108
KOHTAKTHAA PABOTA* - 61 61
AYJIUTOPHAS PAGOTA 1,38 50 50
Jlexkmn 0,44 16 16
[TpakTudeckue (cCeMUHAPCKHE) 3aHATHS 0,5 18 18
JlaGopatopHbie pabOThI 0,44 16 16
CAMOCTOSATEJIBHAA PABOTA OBYUAIOIIEI'OCA 1,61 58 58
[IpopaboTka yueOHOTO MaTepHuania 0,62 22 22
KypcoBoi npoekr - - -
KypcoBas pabora - - -
[ToaroroBka K mpoOMEXyTOYHOM aTTECTALMU 1 36 36
[IpoMexxyTOouHasi aTTeCTalus: 3
Jliist 3a04HOM (OpMBI OOYUEHHS
Bun yuebnoit paboTbl Bcero | Bcero Cemectp(bl)
3E 4acoB 1
OBIAA TPYAOEMKOCTDH JUCHUITJIMHBI 3 108
KOHTAKTHASA PABOTA - 32 32
AVJIUTOPHASI PABOTA 0,38 14 14
Jlekun 0,16 6 6
[IpakTryeckue (CeMUHAPCKUE) 3aHATUS 0,11 4 4
JlaGopatopHbie pabOThI 0,11 4 4
CAMOCTOSTEJIBHASL PABOTA OBYYAIOILLIETOCA | 2,61 94 94
[IpopaboTtka yueOHOTO MaTepuaa 2,36 85 85
KypcoBoit mpoekt - - -
KypcoBas padota - - -
[ToaroToBKa K MPOMEXYTOUHON aTTECTALIUU 1 9 9
IIpoMexxyTOuHas arrecTauus:

3.2. Copep:xxaHue UCHUIUVINHBI, CTPYKTYPUPOBAHHOE IO pa3aejamMm M

BH/aM 3aHATHH

Paznensl
IUCIIAIUINHBI

Pacnpenenenue
TPYAOEMKOCTH
10 BHJIaM y4eOHON paboThI

Bcero
4acoB

DopMel 1
BUJI

WHpexcbl MHIUKATOPOB
bopMupyeMBbIX




5 kg 5 Lg KOHTPOJIS KOMITCTECHITUH
= SV ~ [S¥
2| 8] 2| &
Pazgen 1 18 4 4 4 6 TK1 OIIK-3.3 31, OIIK-3.3 -
33, OIIK-3,3 -¥Y1, OIIK-3.3
-Bl1
Pazpen 2 26 6 6 8 6 TK2 OIIK-3.3 32, OIIK-3.3 -
33, OIIK-3,3 -¥2, OIIK-3.3
-Bl1
Paznen 3 28 6 6 |6 10 TK3 OIIK-3.3 —33, OIIK-3.3-
VY-3, OIIK-3.3-Bl
DK3aMeH 36 0 OM 1 OIIK-3.3
HToro 3a 1 cemectp 108 16 16 18 22
HUTOI'O 108 16 16 18 22

3.3. Conep:kanme TMCIUIIAHBI

Paznen 1. CtpoeHue BeniecTna.

[IpenMer xumMun. 3HaUEHUE XUMUU ISl SHEPreTUIECKoil oTpacinu. Martepus u
dbopmbl  cymiecTBoBaHUA MaTepud. CTPYKTypHbIE 4YacTHIBI BEIIECTBA: AaTOM,
MOJIEKYJIa, HOHBI, paaukaibl. [lepBbie MOJIeM CTPOEHUS aTOMa.

Tema 1.1. KBaHTOBO-MEXaHMYECKasA MOJIENIb CTPOEHUS aTOMa BOJIOPOAA.

BonnoBoe ypaBuenue Illpenunrepa. DnexTpoHHas opOutanb. KBaHTOBbIE
yucna. [7aBHOe, OpOUTaIbHOE, MAarHUTHOE, CIMHOBOE KBAHTOBBIE YHCIIA.
Pacnpenenenne 31€KTPOHOB B aTOME MO HEPTETHUYECKUM YPOBHSIM M MOAYPOBHSIM.
[IpaBmiia KBaHTOBOW MeXaHWKHU. [IpuHIMN MUHUMAaNbHOW 3Hepruu. 3ampetr [laynm.
[IpaBuiio ['yuna. [IpaBuna KneukoBckoro.

Tema 1.2. Ilepmomnueckuii 3akoH U nepuogunyeckas cucrema ..

Menneneesa.

[Tepunonnueckuii 3axkon /.M. MengeneeBa. Ilepuonnueckas cucrema JI.H.
MenneneeBa. [lepuoanueckne CBOMCTBA ANEMEHTOB. JHEprus HoHn3aunu. CpoacTso
K DJICKTPOHY.

Tema 1.3. Xumuueckas CBsI3b.

Bugsl xummnueckon cBs3u. MeToa BaJleHTHBIX cBsA3er. KoBajieHTHasi CBSI3b.
Merammueckas cBs3b. loHHas cBsa3b. BogopoaHas CBs3b.

Tema 1.4. Boma. @u3nko-xuMuyeckue cBocTBa. MoJeKyJsipHasl CTPYKTypa
BoJbl. DazoBbie mepexo bl BoAbl. Kpuctamiueckas CTpykTypa BOAbl. AHOMaJIbHBIC
¢du3nyeckue cBoiicTBa. XUMHUYECKUE PEAKIIUU C BOJOM.

Paznen 2. 3akOHOMEpPHOCTH MPOTEKAHUS XUMUYECKUX MPOLIECCOB.

Tema 2.1. Xumuueckass TEpMOAMHAMUKA.

OcCHOBHbIE TOHATHUSI XMMHYECKONM TEPMOJMHAMUKHU: CHUCTEMA, MapaMeTphl
COCTOSIHUSL CUCTEMBI, (PYHKIIUHM COCTOSTHUSI CHCTeMbI, (pa3za. DyHKIIUU COCTOSHUS
CUCTEMBI: BHYTPEHHSISI DHEPTHs, DHTAJBIUS, HTpOmNus, dHeprus ['udbca, sHeprus
['enpMronbua.

Tema 2.2. XuMuueckasi KHHETHKA.

CkopoCcTh XMMHUYECKOW peakiuu. 3aBUCUMOCTb CKOPOCTH PEaKIHUH OT
KOHIIEHTpaluu, oT temnepatrypsl. [IpaBuino Baut-I'odda. YpaBHenue Appenuyca.
Karanuzaropsl.

Tema 2.3. XuMH4U€CKO€ paBHOBECHE.




OOpatumMble XUMUYECKHE MpoIlecChl. [JuHaMuyeckoe XMMUYECKOEe paBHOBECHE.
[Tpunnun Jle-Illarense. BiusiHre KOHIIEHTpaMK BEMIECTB, NABJICHUS, TEMIIEPATYPHI,
KaTajJn3aTopa Ha CMEIIEHHE XUMUYECKOIO PaBHOBECHS.

Tewma 2.4. PacTBOpbI

CnocoObl  BBIpaXKEHUSI  KOHIIGHTPAIIMM  PacTBOpPOB  (MaccoBas  JOJIS
PacCTBOPEHHOTO BEHIECTBA, MOJSIPHAs KOHIEHTpalus, MOJSpHAs KOHIIEHTpalus
SKBUBAJIEHTa, TUTP). MneanbHbie pacTBopbl. PeanbHbie pacTBopbl. Jluccouuanus u
acconumauus. ConpBaramuss W rugpatauua. leopus  3JIEKTPOJIUTHYECKOM
nucconuanu Appenuyca. CuiibHbIE U clla0ble 3JeKTpouThl. CTEneHb U KOHCTaHTa
aucconanuu. 3akoH  pazOamieHus OctBampna.  KomwratuBHBIE  CBOMCTBA
pacTBOpOB. 3akoH Payid i maeanbHbIX pacTBOPOB. 3aBUCUMOCTH JABJICHUS Mapa
KOMITIOHEHTOB pE€aJIbHBIX PacCTBOPOB OT cocTaBa. KumneHue u 3amep3aHue pacTBOPOB.
Ocmoc u ocMmoTHYeckoe [aBieHue. YpaBHeHue Baut-I'odda. AKTHBHas
KOHILIeHTpaius. MoHHas cuia pactBopa. BogopoaHsblil moka3aTenb cpelibl paCTBOPOB.
Pacuer pH pacTBOpoB cnaObiXx W CHIBHBIX 3JIeKTposuTOB. ['maponus cosneit. pH
pacTBOPOB PA3JIMYHBIX TUIIOB TUAPOIIN3a COJICH.

Paznen 3. DieKTpOXMMHUYECKHE MTPOLECCHI.

Tema 3.1. OKHCIUTENBLHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI.
OxucnurenbHO-BoccTaHOBUTENBHBIE peakunu (OBP) ux posb B mpupojie, TEXHUKE,
sHepretuke. Teopusi okucineHusi BoccTtaHoBieHUs. Okucinurens. BoccTaHOBUTEND.
PaccranoBka k03¢ ¢unrenToB B ypaBHeHUsIX OBP HOHHO-3JIEKTPOHHBIM METOJIOM.

Tema 3.2. DIeKTpOXUMUYECKHUE TTPOLIECChl. ['aTbBaHUUECKUI STIEMEHT.
JIBOMHOM »JIEKTPUYECKUN CIION. DJIEKTPOJHBIA MOTEHIHAN. DJIEKTPOAbl MEPBOIO
pona. YpaBHeHue HepHcTa 11 METAIDIMYECKUX U Ta30BBIX AJEKTPOAOB. Y paBHEHUE
HepHacra. KOHCTpyKIMS M 3JIEKTPOAHBIE MPOLECCHI BOJOPOAHOTO M KHUCIOPOJHOIO
anekTpoaoB. ['ansBannyeckuil snemeHt (I'D) Hanmdns - Axkobu. Ilpunuun padboTsl
I'D. Karomnesle u aHOAHBIE MpolecChl, TokooOpasyromas peakuus. IJ[C
raJlbBAaHUYECKOTO dJIeMeHTa. TOITMBHBIC JIEMEHThI. AKKYMYJISTOPBI.

Tema 3.3. DnekTpon3 pacTBOPOB.

DIEeKTpOan3 pacIjiaBoB U pacTBOpoB. 3akoHbl Papanes. DakToOpbl, ONPEACTAIONINE
MOCJIEA0BATEILHOCTD Pa3ps/ia HOHOB MPHU 3JEKTPOIU3E PACTBOPOB.

Tema 3.4. Koppo3uss metamioB. MeToapl 3alluThl METANIOB OT KOPPO3UHU.
Knaccuduxarus KOPPO3UOHHBIX MIPOIIECCOB. XuMudeckas KOPpO3HsL.
DNEeKTpOXUMHYECKasi KOPPO3US METAUIOB C  KHUCIOPOJHOM UM BOJOPOAHOMU
JETIONIAPU3ALINEN.

3.4. TeMaTH4YeCKHl IVIAH NPAKTHYECKHUX 3aAHATHI

1. KBaHTOBO-Me€XaHUYECKasi MOJI€NIb CTPOEHHUS aTOMa BOJIOPOIa

2. XuMu4deckas TepMOJIMHaMuKa. PacyeT TepMoMHAMUYeCKOr (PyHKITUIA.

3. Xumunueckoe paBHoBecue. [Ipunnun Jle-Illatense.

4. XuMuueckass KMHETHKA. BIUSHHE CKOPOCTH PEAKIIUU OT KOHIICHTpAIIUH,
TeMIIEpaTyphl.

5. PactBopsl. CriocoObl BEIpaKEHUS KOHIICHTPALIUKA PACTBOPOB.

6. OKHUCIUTENBHO-BOCCTAHOBUTEILHbBIC MPOLIECCHI. Okucnurenu.
BoccranoBurenu. PacctanoBka koaddurentor B ypaBuenusx OBP.

7. I'anpBannueckuii anemMeHnT. Pacuetr 3/[C rajipbBaHUYECKOTO JIEMEHTA.



8. DnexTponu3. 3akoHbl 3jeKkTponusa. llocnenoBaTeNbHOCTh 3JIEKTPOIHBIX
IIPOLIECCOB IIPH JIEKTPOIU3E PACTBOPOB COJIEH.
9. Koppo3sus meramnoB. MeToasl 3alMThl METAJUIOB OT KOPPO3UHU.

3.5. TemaTuuyeckni IjiaH JadOpPaTOPHBIX padoT

1. Texnuka Oe3omacHOCTH TMpu paboOTe B XUMHUYECKOM sabopaTopuu.
OcHOBHBIE BUIbl XUMUYECKOU MOCY/IbI U JTA0OpATOPHOE 000PYI0BaAHKE.

2. OnpeneneHre MOJISIPHOM MacChl SKBUBAJIEHTa METAILIA.

3. IIpuroToBneHune pacCTBOPOB 33JaHHON KOHIIEHTPALIH.

4. VI3yueHune 3aBUCUMOCTH CKOPOCTH PEAKIUU OT KOHIIEHTPALUX BEILIECTB.

5. PactBOphl 3mekTponuToB. M3mepeHne BOIOPOAHOIO ITOKA3aTeNsl CpPEAbI
ANEKTPOXUMUYECKUM METOIOM.

6. OKUCITUTENBbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

7. I3Mepenne HanpsKeHUs rajibBaHnyeckoro anemenTa. Pacuer 9J1C.

8. DIIEKTPOJIU3 pACTBOPOB COJIEH.

3.6. KypcoBoii npoekT /KypcoBasi padota
JlauHbIi BUI pabOTHI HE MPELyCMOTPEH YUeOHBIM TLIAHOM.

4. OueHuBaHue pPe3yJIbTATOB 00yYeHUsI

OneHrBaHMe pE3yJIbTATOB OOYUYCHHS I10 JUCIHHUIUIMHE OCYIIECTBIISICTCS B
paMKax TEKYIIEro KOHTPOJS M IMPOMEKYTOUHOM aTTeCTallud, IPOBOJMMBIX 10
oabHO-periTuHroBoit cucreme (bPC).

[IIxana oreHKH pe3yJbTaTOB OOYUYCHUS 110 JUCIUTIINHE:

YpoBeHb chOpMUPOBAHHOCTH
WHJIMKAaTOpa KOMIECTCHIHH
. . Hwuxe .
Bricokuit Cpennuii Huzkui
3anaHu- CpEAHETO
Koz Koz POBaHHEIE o1 85 10 100| o1 70 710 84 | 0T 55 110 69 | 0T 0 110 54
KOMITe- | WHAMKATOpa pe3ysIbTaThI
TEHIMH | KOMIIETEHIIUK | OOYUYEHHUS 1O IlIxana oneHnBaHUs
UCIHUILIHH HEY/I0B-
Auch © YAOBJIET- e
OTJIIMYHO XOopouro JIETBOPU-
BOPUTCIILHO
TCJIBbHO
3a4YTEHO HE 3aYTEHO
3HATh:
31 - 0asoBbie | YpoBeHb | YpoBeHb | Munuman | YpoBeHb
OlIK-3.3 HOHSITUS B | 3HaHMUA B | 3HAaHUI B | BHO 3HAHUN
JAEMOHCTPUD | (oo o o | OOBEME, o0BeMe, JIOMYCTUM | HUXKE
YCT 3HaHHC OCHOBHEBIE COOTBETCT | COOTBETCT | BIM MUHHAMAJT
OCHOBHBIX 3aKOHBI XHMMM. | BYIOIIEM | BYIOIIEM | YPOBEHb | BHBIX
2 ~
OIIK-3 | 3akoHOB wiaccn@ukamy | IPOTPAMM | IIPOrPaMM | SHAHMUHA, TpeGoBaH
XHMUH U 10 W croiicrea | € €, MMEET | UMeeT Ui,
IIOHMMAaHue IMOATOTOBK | MECTO MECTO AMEIOT
xuMmgeckux | XAMAIECKHX
H, 0e3 | HECKOJIBLKO | MHOTO MECTO
IIPOIECCOB DIIEMEHTOB,
p OIIMOO0K HErpyObIX | HErpyObIX | IpyOble
BEIIECTB u
. onoOoK OLIOO0K OLIMOKH
COC/IMHCHUH,




CTPOCHHE
BEILECTBA,
pacTBOpbI u
Apyrue
JIACIIEPCHBIE
CHUCTEMBI,
OKHCIIUTEIbHO-
BOCCTAaHOBUTEIb
HbIE pEakUuu M
AIIEKTPOXUMHYE
CKHE IIPOLIECCHI,
MEXAHU3MBI
KOpPpO3UH u
METO/BbI 3aLUTHI
METaJIOB;

32 - oOmue
3aKOHOMEPHOCT
U XHMHYECKHX
IIPOLIECCOB,
SHEPreTUYECKue
3 heKThI
XUMHUYECKUX
peakuuii,
BIIUSIHUE
11apaMeTpoOB
CHUCTEMBI
XUMHYECKOE
paBHOBecHEe U
CKOpOCTb
MIPEBPALLECHUS;
33- ponb XUMUU
B HU3y4YECHUU
MPUPOBI,
pa3BUTHH
TEXHUKH,
JHEPreTUYECKOU
OTpaciIu

Ha

YMETh:

VI -
HCIOJIL30BATh
OCHOBHEIC U
3JIeMEHTapHbIE
METOJIbI
XAMHYECKOT0
HCCIIEAOBaHUS
BEIISCTB U
COE€IUHEHUH,
V2 -onpenenste
BaJICHTHBIC
BO3MOXKHOCTH
aTOMOB,
OOBSCHITH
3aKOHOMEPHOCT

IIponemon
CTPUPOBAH
Bl BCE
OCHOBHBIE
YMEHUH,
peLICHBI
BCE
OCHOBHBIC
3ajmadn ¢
OTIECJIbHBI
MU
HECYLIECT
BCHHBIMH
HeJ04era
MU

b

IIponemon
CTPUpPOBaH
Bl BCE
OCHOBHBIE
YMEHHS,
pEILIEHbI
BCE
OCHOBHBIE
3ajaun ¢
HerpyObIM
u
omrOKaMu
,
BBINOJIHEH
Bl BCE

IIponemon
CTPUpPOBaH
Bl
OCHOBHbIE
yYMEHUS,
peleHsbl
THTIOBEIC
3amaun ¢
HErpyobIM
"
omnoKamMu
)
BBITTOJTHEH
Bl BCE
3aJJaHHs,

[Ipu
pelieHun
CTaHJapT
HBIX
3ama4y  He
IPOJEMOH
CTpUpOBa
HBI
OCHOBHBIE
YMEHUS,
UMEIOT
MECTO
rpyobie
OLIMOKH




U XUMHUYECKUX | BBIMIOJIHEH | 33JlaHHUd B | HO HE B
MPOILIECCOB, BI BCE | MMOJIHOM MOJTHOM
V3 - BoIloNHATH | 331aHUA B | 00bEME, o0beme
TUTIOBBIC MIOJIHOM HO
pacueTsl 1o o0neme HEKOTOPBI
OCHOBHBIM e c
TeMaM 1 HejoYeTa
pazaenam MU
XUMHUHI
BJIQJICTh:
[TIponemon Nwmeetcs [Tpu
crpuposan | [IPOICMOH | \iyppvans | pemennn
bl HaBbIku | CTPAPOBAH | yyyjj CTaHJapT
BI - HaBbIKaMH | mpH bl 6a30BBIC | HaGop HBIX
HUCIIOIB30BaHMUA | pelieHur | HaBbIKA HaBbIKOB 3aJ]ady  HE
uH(popMaluy 0 | HecTaHaap | MpHU VIS POJEMOH
XUMHYECKHUX THBIX pELIEHNN | pelieHus | CTPUpPOBa
mporeccax B 3ajad 0e3 | ctaHgapTH | CTAHJAPTH | HEI
npodeccuonans | omMOOK H | pIX 3aja4 ¢ | bIX 3a/1a4 ¢ | 6a30BbIe
1500)7 HEJIOYETOB | HEKOTOpPHI | HEKOTOPBI | HABBIKH,
JESITSIIbHOCTH MU MU UMEIOT
Hemouera | HEAOYETa | MECTO
MU MU rpyobie
OINOKH
OI.[GHO‘IHI)IG MaTCpHuabl JJIsA IIPOBCACHUA TCKYILICI'O KOHTPOJIA u

HpOMG)KYTO‘IHOfI arTeCTallu IIPHUBCACHLI B HpI/IHO)KeHI/II/I K pa6oqel?1 IIporpamMme

JUCITUITIIMHBEI.

[TonHBIM KOMITIEKT 3aJaHUi U MaTepuajioB, HEOOXOAUMBIX JUIsl OLEHUBAHUS
pE3yNbTaTOB 00YUYEHUs M0 AUCLMIUIMHE, XPAHUTCA Ha Kadeape pa3padoTuuka.
5. YueOHO-MeTOAM4YecKOe U MHPOPMALIMOHHOE O0ecTieYeHue JUCHUILIUHBI

5.1. YueOHO-MeTOANMUYECKOE 00€ecIeueHue

5.1.1. OcHoBHas nuTepaTypa

1. OOmas xumus : yueonuk st By30B / H. B. KopoBuH. - 6-e uzn., ucnp. - M.
: Bercm. mik., 2005. - 557 c¢. : un. - ISBN 5-06-004403-3. - Tekcr :
HETIOCPEACTBEHHBIM.

2. I'munka H. OOwmas xumus : yaeoHoe nocodue / I'munka H., JI. — Mocksa :
KnoPyc, 2023. — 749 c¢. — ISBN 978-5-406-11166-6. — URL:
https://book.ru/book/947684. — TekcT : ANEKTPOHHBIN.

3. Koposun H. O6mias xumusi: 1a00paTOpHBIN MPaKTUKYM : yueOHOe mocodue

/ Koposun H., B., moxg o6m., pen., Kameimona B., K., Yapuc E. .
Mocksa : KnoPyc, 2022. — 335 ¢. — ISBN 978-5-406-09543-0. — URL:
https://book.ru/book/943190.

5.1.2. lononHuTEeNbHAS TUTEPATYpA

4. Xumus : koHcnekT gekuuit / J[. @. laitnyraunosa. - Kazanp : KI'QY, 2014.
- 80 c. - 4766. - TekcT : HENOCPENCTBEHHBIN
5. Xumus : npaktukym / JI. @. TalinyrnunoBa, A. A. Yuuupos. - Ka3zaus :

KI'9V, 2023. - 152 c. - URL: https://lib.kgeu.ru/. - TekcT : 37eKTPOHHBIN.
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Xumus : yueo-mpakt. nocodue / JI. @. Ypsanosa, H. /I. Ynunpona. - Kazanp
KIDQY, 2002. - 200 c. - ISBN 5-89873-023-0. - Tekcr

HEIMOCPEACTBEHHBIN.

Xumus : npaktukym / coct.: X. B. ['mbangynnuna, [[. @. NaitnytauHoBa. -

Kazanp : KI'DVY, 2021. - 164 c. - URL: https://lib.kgeu.ru/. - Tekcr :

BJICKTPOHHBIM.

Opranuzanusi CcaMOCTOSTENIbHOM pal0OThl CTYACHTOB M0 JUCIMILIAHE

«Xumus» : yuyebHoe mocobue / coct. [[. ®. laitnytaunoBa. - Kazanp :

KI'9Y, 2015. - 64 c. - URL: https://lib.kgeu.ru. - TeKCT : 21eKTPOHHBIA.

5.2. MudopmanuonHoe odecnevdeHune

5.2.1. DHNEKTPOHHBIE U UHTEPHET-PECYPCHI

1.

2.
3.
4.

DIIEeKTpOHHAs OoubnuoTeuHast cucrema KIDVY "MPBHC64"
(http://lib.kgeu.ru/).

DnexkTpoHHO-0MOMMoTeyHas cuctema «Jlauby (https://e.lanbook.com/)

JK «Xumus pasmenienssiii B LMS Moodle 3.0

WNHTepHET TpeHaXXepbl: Www.i-exam.ru .

5.2.2. Ilpodeccuonanvupie 0a3pl AaHHBIX / HMHGbOpMaIMOHHO-CIIpaBOYHbIE

CHCTCMBbI

N —

3.
4.

. Mexnynapoanas pedeparuBnas 0a3a nansbix (http:// link.springer.com).
. Hayunas AIEKTPOHHAS oubnmoTexa "eLIBRARY.RU"

(http://elibrary.ru/defaultx.asp).
Poccuiickas rocynapctBennas ouonuoreka (http:/ www.rsl.ru)
DHIkIoneuu, ciaosapu, cnpaBounuku (URL: http://www.rubricon.com).

5.2.3. JIulieH3MOHHOE W CBOOOJHO  pacCHpOCTpPaHSAEMOE MPOrpaMMHOE
oOecrieyeHue AUCIUIUINHbI

1.

[Tonw3oBaTennckas oneparonHas cucrema Windows 10.

2. 11O pns »ddekTUBHOrO OHJIAWH- B3aUMOJICUCTBUS MpENojaBaTess |

e

ctynenta LMS Moodle. CoBpemenHoe mnporpaMMHOe OOecreueHue.
https://download.moodle .org/releases/latest/

Cucrema noucka nHpopManuu B cetu uaTepHEeT bpaysep Chrome

[TakeT mporpamm i co3nanus U mpocMoTpa (daitoB ¢popmara PD Adobe
Acrobat

6. MarepuajbHO-TEXHUYECKOE 00eceYeHue U CIUTITHHbI

HaumenoBanue Buja HanmenoBanue yaeOHOM
y4eOHON paboThI ayJIUTOpPUH, [lepeuensr HEOOXOIUMOTO OOOPYIOBAHUS U
CHEIMATN3UPOBAHHOM TEXHUYECKUX CPEJICTB O0YUCHHS
nmaboparopuun
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Jlexnuu VYuebHast ayAuTOpHs 1Uis CrennanusupoBaHHAs yueOHas Mebenb,
[POBEIACHNUS 3aHATHI TEXHUYECKUE CPEACTBa OOYUCHUsI, CIyXaliue IJIs
JIEKIIMOHHOTIO TUIA MpeJICTaBICHUS yueOHoi uHbopMauu
Oompmiod  ayauTopuM  (MyJNbTUMEIUHHBINA
MPOCKTOpP, KOMITbIOTEp (HOYTOYK), SKpaH),
JEMOHCTpaIlMOHHOe 000py0oBaHue, y4eOHO-
HarJIsiTHbIe TOCOOMS
[Tpaktnueckue |Yuebuas  aynuropus 1| CnenmanusupoBaHHas — yueOHas — Me0ednb,
3aHATHA NPOBEICHUA 3aHATHI| TeXHUYECKHE cpencrsa o0y4deHus

CCMUHApCKOro THIA,| (MyIbTUMEIUNHBIA  NPOEKTOP, KOMIIBIOTEP

TPYMTOBBIX M MHIMBHIY-| (4ovrGyK), SKpaH) H .

aTbHBIX KOHCYJIbTAIIHIA,

TEKYILEero KOHTPOJISt u

POMEKYTOYHOM aTTeCTallu

Jlaboparopubie |Yuebnas naboparopus Crnenuain3upoBaHHOE nmabopaTopHOE
padoThI «Xumudeckas 1abopaTopus», o0opynoBaHue 1Mo mpoduIro 1abopaTopuu:

B-519 30 mocamouYHBIX MECT, JOCKa ayAuTOpHas,
ycrpoiictBo BbinpsMutenbHoe BCA-5K, pH-
metp AHMOH-4100, niuTka 31eKTpuYecKas,
HITaTUBBI METAJUIMYECKHUE (2 IIT.), XUMUYECKUE
peaktuBbl (0T 10 T 10 1 Kr. B CTEKJISSHHOW W
IUTACTUKOBOM Tape), XMMHUYECKas CTEKJISTHHAas
nocyza (ot 1 miu o 2 11.)

KomnbroTepHblIii Kitace ¢ CnenuanusupoBaHHas yyeOHass meOenp Ha 30

Bbixoz1oM B UuTeprer B-600a | mocamounsix  mecr, 30  KOMIIBIOTEPOB,
TEXHUYECKHE CpeAcTBa OO0y4YeHHs (MyIbTHME-
TUUHBIA TPOEKTOP, KOMIBIOTEP (HOYTOYK),
9KpaH), BUJICOKaMepHlI, IPOrpaMMHOE
obecrieueHue

CamocrosrenpHas [KoMmbroTepHsblii Kiace ¢ CreunanusupoBaHHas yuyeOHas mebenb Ha 30
pabora BbIxozioM B MHTepHer B-600a | mocamounbix  mect, 30  KOMITbIOTEPOB,

TEXHUYECKUE CpEeNCTBA 00ydeHUs: (MyJIbTHUMe-
JTUHHBIM TPOEKTOp, KOMIbIOTEp (HOYTOYK),
DKpaH), BUICOKAMEPHI, IPOTPaMMHOE
o0ecrieyeHue

YuraapHBIN 3ai1
OuOIIMOTEKH

Crienmanu3upoBaHHas MeOelb, KOMITbIOTEpHAsT
TEXHHMKA C BO3MOXHOCTBIO BbIXoza B IHTepHeT
u obecnieuenuem noctymna B JUOC, skpas,
MYITBTUMEAUUHBIN POEKTOP, MPOTPAMMHOE
o0OecrieueHue

7. Oco0eHHOCTH OPraHM3auMu 00Pa30BaTEIbLHOM A TSJIbHOCTH IJIsl JIUIL C
OrpaHNYEeHHBIMHU BO3MOKHOCTSIMU 3/I0POBbS U MHBAJIU/I0B

JIuiia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 370p0Bbsi (OB3) u MHBAINUIBI UMEIOT
BO3MOKHOCTh OECIIPETATCTBEHHO TEPEMENIaThCs M3 OJHOTO Y4eOHO-IadopaTopHOTO
KOpIlyca B JPYroi, MOJHITHCS HA BCE JTaXH Y4eOHO-Ia0OPATOPHBIX KOPITYCOB,

3aHUMATbCId B

y‘IC6HBIX N HHBIX IIOMCHICHUAX C

y4eTOM  OCOOEHHOCTEH

NCUXO(PU3NYECKOTO Pa3BUTHS U COCTOSIHUS 37I0POBDSL.

Jist o6yuenust nuun ¢ OB3 v MHBaIMAOB, UMEIONIMX HAPYIIEHUS OIMNOPHO-
JBUTATEJIBbHOTO anmnapaTra, 0OeCIedeHbl yCJIOBHUSl OECHPENATCTBEHHOIO JOCTYNa BO
Bce yueOHble noMenieHus. Mapopmaius o cneruanbHbIX YCIOBUSIX, CO3JaHHBIX IS




oOyuatomuxcs ¢ OB3 u wuHBanuMooB, pa3MelleHa Ha caiiTe yHUBEpCHTETa
www//kgeu.ru. ViMeeTcs BO3MOKHOCTh OKa3aHUsI TEXHUYECKOW MOMOLIN aCCUCTEHTOM,
a TaKKe YCIIYT CypJOIEPEBOTUUKOB U TH(PIOCYPAOTIEPEBOAUNKOB.

Jia anantanuu K BocrpusTHio gunamu ¢ OB3 u uHBaingamMu ¢ HapylIeHHbIM
CIIyXOM CIIPaBOYHOT0, y4eOHOro MaTepuanga IO JIUCUUIUIMHE O00eCleuynuBaroTCs
CJIEYIOINE YCIOBUSL:

- JUIs1 JIyd1Iedl OpUEHTALMU B Ay AUTOPHUH, IPUMEHSIOTCS] CUTHAJIbI ONIOBELLIEHUS
O Hayalie U KOHIIE 3aHSTHUs (CIOBO «3BOHOK» MUIIETCA HA JIOCKE);

- BHUMaHHUE CJIa0OCIBIIIANIET0 OO0YyYaromerocss MPHUBJICKACTCS MEJaroromMm
YKECTOM (Ha IJIEYO KIJIAJETCS pyKa, OCYIIECTBIIAETCS HEPE3KOE MOXJIONBIBAHUE);

- pasroBapuBas C OOYYAIOIIMMCS, TMEJAarorHYecKuii pPaOOTHUK CMOTPHUT Ha
HEro, TOBOPUT SICHO, KOPOTKHMH IMPEIIOKEHUSAMHU, OO€cleunBas BO3MOXHOCTb
YTEHUS 110 TyOaMm.

KoMmneHncanus 3aTpyAHEHMI peYeBOr0 M MHTEUIEKTYaJIbHOIO Pa3BUTHUSA
cJ1a0OoCTBIIAIINX 00YYaIOIINXCS TPOBOAUTCS ITyTEM:

- HCIIOJIB30BAHUS CXEM, AMArpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTALUH ¢
TUIIEPCChIIIKaMU, KOMMEHTUPYIOIUMU OT/IEIbHbIE KOMIIOHEHThI H300paXeHMs;

- PEryJISIPHOTO TMPUMEHEHMsI YNpaXHEHUH Ha rpaduueckoe BbIICICHUE
CYLIECTBEHHBIX PU3HAKOB IPEIMETOB U SBJICHUII;

- obecrieueHUs] BO3MOKHOCTH Il  OOy4arolerocss IMOJIyYUTh aJpECHYIO
KOHCYJIBTALIMIO TIO 3JIEKTPOHHOM MOYTE 110 MEPE HEOOXOJUMOCTH.

JIns apantanuy K BocupusaTuro Jimnamu ¢ OB3 1 nHBanuaamu ¢ HapylmIeHUAMHA
3peHus CIIPaBOYHOIO, y4eOHOTO, IPOCBETUTEIHCKOTO Marepuana,
IPELYCMOTPEHHOIO0 00pa30BaTeIbHONM NMPOrpaMMOi MO BbIOPAHHOMY HaIlPaBJIEHUIO
MOATOTOBKHU, 00ECIIEYUBAIOTCS CIEIYIONIUE YCIOBUL:

- BeIeTCsl ajanTtanus oPUIIMaIbHOIO caiiTa B ceT MIHTEpHET ¢ y4eToM 0CcoObIX
NOTPEOHOCTEN MHBAJIMIOB 110 3PEHHIO0, O0ECIIeUNBAETCS HAJTUUMEe KPYTTHOMIPU(TOBON
CIIPaBOYHOM MHGOPMAIIMH O PACTTUCAHUHN YUYEOHBIX 3aHSTHIA,

- Melaroruyeckuii  paboTHUK, €ro coOeceqHUK (Mpu HEOOXOIUMOCTH),
IPUCYTCTBYIOLIME HA 3aHATUH, MPEICTABISAIOTCSI 00yUYaIOUIUMCS, MPU ITOM KayKJbIi
pa3 Ha3bIBaeTCs TOT, K KOMY Melaroru4eckuii paboTHUK oOparaercs;

- IEUCTBUS, JKECThl, NEPEMELICHHs TEJarornueckoro paboTHHKA KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- meyatHasg uWHGOpMaIMs MPEeAOoCTaBiAeTCs KpynHbIM Ipudrom (ot 18
MYHKTOB), TOTAJIbHO 03BYYMBAETCS;

- obecneunBaeTcss HE0OOXOAUMbIN YPOBEHb OCBEUIEHHOCTH MOMEILEHUI;

- PEJOCTABIISIETCS  BO3MOXKHOCTh HCIOJB30BAaTh KOMIIBIOTEPHI BO BpeMs
3aHSATUN U MPABO 3aITUCH 00BSICHEHUM Ha TUKTO(MOH (110 JKEJIAaHUI0 00YUJarOITUXCs).

dopMa 1poOBENECHUSA TEKYyLIEM U INPOMEXKYTOUYHOM  arTecTalvu Ui
oOyuatomuxcs ¢ OB3 u MHBaMUAOB OmpeneseTcsl NeAarornyeckuM pabOTHUKOM B
COOTBETCTBUM C yueOHbIM IiaHoM. [Ipu HeoOxommmoctu obOydaromemycs ¢ OB3,
MHBAJIUY C YYETOM HUX MHAMBHUIYAIbHBIX MCUXO(PU3NUECKHX OCOOCHHOCTEH maercs
BO3MOXKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTALMIO YCTHO, MUCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIIBIOTEPE, B (popMe TECTUPOBAHUS U T.II., JIUOO MPEIOCTABISAECTCS
JOTOJHUTENBHOE BpeMs ISl IOJATOTOBKH OTBETA.
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8. MeToanyeckue pekOMeHAAIMM ISl MpenofaBaTeseid M0 OpraHu3anuu
BOCIIUTATEJbHOI PadoThl ¢ 00y4AKOIMMHUCS.

MeTtoauueckoe obecriedeHne mpoiecca BOCIUTaH!Us 00y4YaronuXcs BBICTyaeT
OJHUM U3 OMNpeNessIoNMX (aKTOpOB BBICOKOTO KadecTBa OOpa30BaHUA.
[IpenogaBaTens By3a, IEMOHCTPUPYS BBICOKHHA MTPO(ECCHOHATU3M, 3PYIULHIO,
YETKYIO IPakIaHCKYIO MMO3ULIMIO, CAMOJAUCLHUIUINHY, TBOPYECKUH MOIXO0/ B PELICHUN
npo(ecCHOHANBHBIX 3a7]a4, B XOA€ 00pa30oBaTENbHOIO IpolEecca CIOCOOCTBYET
(OpMHUPOBAHNIO TAPMOHUYHOM JINYHOCTH.

[Ipu peanuzauuu JUCHUIUIMHBI TPENOJABAaTENb MOXET HCIOJIb30BAThH
CJIEYIOIME METO/Ibl BOCIIUTATEIbHOU PabOTHI:

- MeToAbl (popMHpOBaHUS CO3HAHMS JIMYHOCTU (Oecena, AMUCIYT, BHYLIEHHE,
UHCTPYKTaX, KOHTPOJb, OOBSICHEHHE, NPHUMEP, CAMOKOHTpPOJb, PaccKa3, COBET,
yoexaeHue u ap.);

- METOJIbl OpTaHH3aIMH JCATEIBHOCTH U (POPMHUPOBAHUS ONBITA TOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, INeJAarormyeckoe TpeOoBaHHE, TOpPYYEHHE,
IpUYyYECHHE, CO3/IaHNE BOCTIMTHIBAIONINX CUTYallui, TPEHUHT, yIpaXHEHHUE, U Jp.);

- METOJbl MOTHBAIIMHM ACSITEIFHOCTH U TOBeACHHs (0100peHHe, MOOIIPEHHE
COLIMAJbHOM AaKTUBHOCTH, TIOPHIIAHWE, CO3/IaHHME CHUTyalluid Yyclexa, CO3/1aHue
CUTYalUH JIJIs1 SMOLIMOHAJIbHO-HPABCTBEHHBIX MEPEKUBAHUI, COPEBHOBAHHUE U Jp.)

[Ipu peanuzanuu JOUCUMIUIMHBI  TPENOJABaTelb JOJDKEH  yUUTHIBATh
CJIEYIOIME HAIPaBJICHUS! BOCIIUTATEIbHOM JEATEIbHOCTHU:

I'padxxcoanckoe u nampuomuueckoe ocnumanue:

- popMupoBaHNE y OOYYAIOIIMXCSI LIEIOCTHOIO MHPOBO33PEHUS, POCCUIICKOM
UJIEHTUYHOCTH, YBOKEHHS K CBOEH ceMbe, OOIECTBY, FOCYAaPCTBY, IPUHATHIM B CEMbE U
00IIIECTBE TyXOBHO-HPABCTBEHHBIM 1 COIIMOKYIJILTYPHBIM IIEHHOCTSIM, K HAIIMOHAILHOMY,
KyJbTYpHOMY W HCTOPHYECKOMY HACIEAWIO, (OPMUpPOBAHHE CTPEMIICHHS K €ro
COXPaHEHHIO U Pa3BUTHIO;

- hopMuUpOBaHUE y OOYUAIOIIMXCSl aKTUBHOM TPaKIaHCKOM MO3UIIMK, OCHOBAHHOM
Ha TPAIUIMOHHBIX KYJbTYPHBIX, TYXOBHBIX M HPABCTBEHHBIX IIEHHOCTSIX POCCHUHCKOTO
oOmecTBa, /IS TIOBBIIICHUS CIOCOOHOCTH OTBETCTBEHHO PEaIM30BHIBATH CBOH
KOHCTUTYIIIOHHBIE TIpaBa v 00SI3aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYpbl 00yUaloUXCsl, paCUIMPEHNE
KOHCTPYKTUBHOTO y4YaCTUsi B MPHUHSATHUHM pPEIICHUH, 3aTparuBaloIlUX WX IpaBa U
MHTEPECHl, B TOM YHCJIE B PA3IMYHBIX opMax caMOOpraHu3aluu, CaMOYIpaBiICHHUs,
OOIIEeCTBEHHO-3HAUUMOM J1€ATEIbHOCTH;

- popMuUpOBaHME MOTHUBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TMO3BOJSIOUIMX  NPOTHBOCTOSTH  OKCTPEMH3MY,  KceHo(poOuw,
TUCKPUMHUHAIIUA TI0 COLMAJIbHBIM, PEIUTHO3HBIM, pAacOBBIM, HAIMOHATHHBIM
IpU3HaKaM, MEXITHHUYECKOH M MEXKOH(ECCHOHAIBHON HETEPIMUMOCTH, APYTUM
HETaTUBHBIM COITUABHBIM SIBJICHUSIM.

LlyxoeHno-upascmeennoe socnumanue:

- BOCTIUTAHUE YYBCTBAa JIOCTOMHCTBA, YE€CTH U UYECTHOCTH, COBECTIIMBOCTH,
YBOKEHHS K POJIUTENSIM, YUUTEISIM, JIFOSIM CTapIIero MOKOJICHNUS;

- popMupOBaHHME TPHUHIMIIOB KOJUIGKTMBH3MA U  COJNMIAPHOCTH, JyXa



MUJIOCEpIUST W COCTpaJaHusl, NMPUBBIUKH 3a00TUTHCS O JIOASX, HAXOMSIIUXCS B
TPYJHOM KU3HEHHOW CUTYAIlUH;

- hopMHpOBaHKE COTUAAPHOCTH U YYBCTBA COIMATIBHOM OTBETCTBEHHOCTH IIO
OTHOILICHHIO K JIFOJSIM C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI, MPEOAOJICHHE
MICUXOJIOTUYECKUX OapbepoB MO OTHOUICHUIO K JIOJASM C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMU;

- opMHUpPOBAHUE HMOIMOHAIBHO HACBIIIEHHOIO M JyXOBHO BO3BBILICHHOTO
OTHONICHUSI K MUPY, CIIOCOOHOCTH M YMEHHUS NepeaaBaTh APYTUM CBOW ICTETHUUECKUIA
OTIBIT.

Kynvmypno-npoceemumensckoe socnumanue:

- hopMHUPOBAHNE ICTETUICCKON KaPTHHBI MUPA;

- popMupOBaHKE YBAXKEHHS K KyJIbTYPHBIM LIEHHOCTSM POJHOTO rOpoja, Kpas,
CTpaHbl;

- IOBBIIIIEHUE TTO3HABATEIbHON aKTUBHOCTH 00YYaIOIUXCSl.

Hayuno-obpazosamenvroe 6ocnumanue:

- popMupoBaHuE y 00y4arOIUXCSI HAYYHOI'O MUPOBO33pEHUS;

- hopMHUpOBaHKE YMEHUS TIOJIy4aTh 3HAHUS;

- hopMHpOBaHUE HABBIKOB aHAlM3a W CHUHTE3a MHGOpMAIMK, B TOM YHCIE B
npoeccuoHaNbHOM 00J1aCTH.



BHocuMble H3MeHeHHMs ¥ YTBepPKIeHUsI HA HOBBI y4eOHbIN roj
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OreHOYHBIE MATEPHABI 1O AWCIUIUIMHE, MPeAHA3HAYEHHBI TSI OICHUBAHUS
pE3yNIbTaTOB 00yUYEHHS Ha COOTBETCTBUE MHAMKATOPAM JTOCTIKEHUSI KOMIICTCHIINH.

OueHuBaHue pe3yabTaTOB OOYy4YEHHS MO JAUCIMIUIMHE OCYIIECTBISETCS B
pamkax Tekymero koutpons (TK) u mpomexyTodHolt aTTecTanyu, IpOBOJAUMBIX IO
oamnpHO-perTuHroBoi cucreme (bPC).

1.TexHosnornueckasi KapTa
Cemectp

PeliTUHrOBBIE TOKA3aTEIN

HaumeHnoBanue pasnena

KOHTPOJIA

DopMBI U BUL
I Texymuit KOHTPOJIL
JlomoaHuTEeILHEBIC
o6ammel k TK1
II Texymmii KOHTPOJIB
JIOTOSTHUTEIbHBIE
6amel k TK2
[II Texymuii KOHTPOJIL
JIOTOTHHUTEIbHBIE
oamiel k TK3
Hroro
IIpomexxyTounas
aTTecTaIus

Paznen 1. «CTpoeHue TK1 15-
BeIeCTBA 30
Tecr 4
3amuTa 1a00paTopHOI pabOTHI.
Otuer o naboparopHoii pabore 5
(OJIP)

OT4eT 0 CaMOCTOATENHHOM
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pabore. PazHOYypOBHEBBIE 3aa41 3
u 3amanus (P33)

CobecenoBanue (COc) 3

Pasnen 2. «3akoHoMepHOCTH TK2

NMPOTEKAHUS XUMUYECKHX 15 |0-15 30 15-30
MPOLeCCOB»

3amura 1abopaTopHOi paboTHI.
Otuer o nabopaTopHoOit paboTe 8
(OJIP)

OT4eT 110 CaMOCTOATEIILHON

pabote. Pa3HOYpOBHEBBIE 3a1a4U 5
u 3amanus (P33)

CobecenoBanue (COc) 6
Paznean 3. TK3 25

«JIEKTPOXMMHYECKHE 25 |0-15 40 25-40

npouecchbh
Tect 4
3amuTa 1a60paTopHOil pabOTHI.
Ortuer o nmabopaTopHoii paboTe 8
(OJIP)

OT4eT 0 CAMOCTOSITENILHOM

pabote Pa3HOypOBHEBBIE 3a1a4n




u 3amanus (P33)

Cobecenopanue (COc) 6
IIpomMe:xxyTouHas aTTecTanMs oM 0-45
(3auer, ’3x3amen, KII, KP)
3agaHue NpoMexKyTOUHON 0-15
aTTecTaluu
B =

MUCBMEHHOU (hopMe TI0 0-30

onneram

2. OneHoOYHBbIe MATEPHUAJIBI TEKYILET0 KOHTPOJISA U MPOMEKYTOYHOM aTTeCTAluH
[IIxana olleHKH pe3yJbTaTOB OOYUYEHUS MO JUCHUILIINHE:

YpoBeHb c(hOpMHUPOBAHHOCTH
WHIUKATOpa KOMIICTCHITMH
. . Huxe .
Bricokuii Cpennuit Huzkuii
3araHu- CpEAHEro
Koz Koz POBAaHHBIE o7 85 10 100| ot 70 10 84 | 0T 55 10 69 | 0T 0 110 54
KOMIIe- | WHIUKATOpa pe3ynbTaThl
TEHIMH | KOMIIETEHIIUK | OOYYEHHUS 10 IlIxana oneHnBaHUs
WCLUTIINHE HEYI0B-
AucI YAOBIIET- YA
OTJINYHO XOpOIIO JIETBOPHU-
BOPUTEIILHO
TCIBbHO
3a4TEHO HE 3a4YTEHO
3HATh:
3] - 0a3oBble | YpOBEHb | YPOBEHb Munuman | YpoBeHb
MMOHATUS B | 3HaHUW B | 3HAHUH B | BHO 3HaHUH
001acTH XuMum: | 00BeEMe, 00BeEME, JOMYCTHM | HUXE
OCHOBHBIC COOTBETCT | COOTBETCT | BIM MHUHUMAII
3aKOHBI XMMHH, | BYIOLIEM BYIOIIIEM YPOBEHB BHBIX
knaccupukanu | POTPaMM | TIPOTpaMM | 3HaHWH, TRe60BaH
10 W cBoiictea | © €, HMEeT | UMeeT 17178
S — MOJTOTOBK | MECTO MECTO HMEIOT
u, 0e3 | HECKOJIBKO | MHOTO MECTO
AJIEMEHTOB,
OIIK-3.3 - u OIInO0K HerpyObIX | HErpyObIX | rpyOble
JleMOHCTpHD . OIuO0K OIIMO0K OIINOKH
COEJTMHECHUH,
T 3HAHU
yers c CTpPOCHHE
OCHOBHBIX BeIleCTBA
OIIK-3 | 3ak0oHOB ’
pacTBOpbI u
XUMUH U
MMOHUMaHue Apyrue
xumuueckux | AUCTICPCHBIC
MPOLECCOB CHCTEMBI,
OKHCJIUTEIBHO-
BOCCTaHOBHUTEIIb
HbIE peakuuu M
AIEKTPOXUMUYE
CKHE TIPOLIECCHI,
MEXaHH3MBI
KOpPpO3UH u
METO/IbI 3aIUTHI
METAJIJIOB;
32 - o0mue




3aKOHOMCPHOCT
n XHMHYCCKUX

IIPOLIECCOB,

SHEPreTUUECKUE

ekt

XUMHUYECKHUX

peakuuid,

BIIUSTHUE

apameTpoB

CUCTEMBI Ha

XUMHYECKOE

paBHOBECHE U

CKOPOCTb

IIPEBpALCHMUS];

33- posib XUMHUH

B U3Y4YEHUH

MIPUPOJIBI,

pa3BUTUU

TEXHHKH,

SHEPreTUYECKOU

OTpaciIu

YMETh:

VI - [Iponemon | IIpoxgemon | IIponemon | Ilpu
HCII0JIb30BATh CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PELICHUU
OCHOBHBIE U bl BCE | Bl BCE | Bl CTaHAapT
AJIEMEHTapHbIE | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
METO/IbI YMEHUS], YMEHUS], YMEHUS, 3aja4  He
XUMHUYECKOTO pelIeHbI pelieHsl pELICHbI MPOJIEMOH
UCCIIE0BAHMS BCE BCE TUIIOBBIE | CTPUPOBA
BEIIECTB U OCHOBHBIE | OCHOBHBIE | 3a/la4dl C | HbI
COEIMHEHUH, 3aJjaud  C | 3aJa4d € | HErpyObIM | OCHOBHBIE
V2 -onpenensite | OTAECNBHBI | HETPYOBIM | U YMEHUH,
BaJICHTHbIE MU " OLIMOKAMHU | UMEIOT
BO3MO>KHOCTH HECYIECT | OmMOKaMH | , MECTO
aTOMOB, BEHHBIMH | , BBITOJIHEH | IpyObIe
OOBSICHATD HEZ0YETa | BBIIOJHEH | bl BCE | OLIMOKHU
3aKOHOMEPHOCT | MH, bl BCE | 3aJlaHus,

U XUMHYECKUX BBITNIOJIHEH | 3aJlaHUsl B | HO HE B
IIPOLIECCOB, Bl BCE | [TOJIHOM MIOJIHOM

V3 - BeIIONTHATE | 3ajaHusg B | 00beMe, o0BeMe

TUIIOBBIE MIOJIHOM HO

pacueTsl 1o o0Bbeme HEKOTOPBI

OCHOBHBIM e c

TeMaM 1 HeZoYeTa

pazznenam MU

XUMUH

BIIQJIETh!

B1I - naBeikamu | [Iponemon TTposeMon Nwmeercs [Tpn
UCIIOJIb30BAaHUsl | CTPUPOBAH CTpHpOBaH MHHHMAIb | PEIICHHH
UHGOPMALIUU O | Bl HABBIKU 6 HBII CTaHJapT
XUMHUYECKHUX npu bl DasOBLIe Habop HBIX
mporeccax B peleHnn HaBbIiH HaBBIKOB | 3a/a4 HE
npodeccuoHanab | HecTaHaap TpHt I E; IPOJEMOH
HOMI THBIX PCHICHUN | yemenns | ctpuposa




JeSITEIIbHOCTH 3aga4 0e3 | cTaHAapTH | CTAaHAAPTH | HbI
OmMOOK U | pIX 3a/ay ¢ | bIX 337124 ¢ | 0a30BbIC
HEA0YECTOB HEKOTOPHI HEKOTOPLbI HaBBIKH,
MU MU UMEIOT
Hefmouera | HEAOYETa | MECTO
MU MU rpyosnie
OIIMOKHU

OHGHKa «OTJHUYHO» BBICTABIIICTCA 3a BBIIOJIHCHUC pACHYENIHbIX MUNOBBLIX

3a0anull 8 cemecmpe;, mecmoesvlx 361()(1HM1:L' ZJZy6OK0€ NOHUMAHUE XUMUYECKUX

ceolcmes eewecmes npu CO6€C€006CZHMM, noJjiHvle U codepofcameﬂbele omeembvl HA

80NpOCHL bunema (meopemuieckoe U NPAKmMuiecKoe 3a0anue);

OHCHKa «XO0pOoII0» BBICTABJIACTCA 3a BBIIIOJIHCHHUC pACHYENIHbIX MUNOBbLIX

3a0a4 6 cemecmpe;, mecmoeblx 3a0aHuﬁ; NOHUMAHUE XUMUYECKUX CEOUCME eeujecme

npu cobecedosanuil, 0popmieHUs Omuemos no 1ab0pamopHvim pabomam, omseenivl

Ha 80npocwl bunema (meopemuyeckoe Ui nPaKmuiecKoe 3a0anue),;
OrneHKa «y/AOBJIETBOPUTEIbHO» BBICTABIIACTCS 3a BBINOJHEHUE THITOBBIX

pacuemHbsblx 3a0a4 8 cemecmpe u mecmoesblx 3adaHuﬁ;

OI.[GHKa «HEYAOBJECTBOPUTEJIbHO>» BBLICTABIIACTCA 3a ciaboe M HEMOoJIHOE

BBIIIOJIHCHUC THUIIOBBIX pAcCYemHblx 3a0a4 8 cemecmpe u nmecmoeslx 3a0aHull.

3. IlepeyeHb OLEHOYHBIX CPEICTB
Kparkas xapakTepHCTHKa OLICHOYHBIX CPEACTB, UCIOJIb3YEMBIX IIPU TEKYILEM
KOHTPOJIE YCIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTallud OO0y4Yarolerocs 1o

JUCLHUIUIAHE:
HaunmenoBanue Ornucanue
OLIEHOYHOT'0 Kparkas xapakTepucTHKa OIIEeHOUHOT'O CPECTBA OLICHOYHOI'O
CpeJCcTBa CpeacTBa
KoncnektupoBanu| Kparkoe TekctoBoe npejcraBieHue nepepadboTaHHON [lepeuens pasznenon
e yueOHoro uH(popManun
MaTtepuana
[lepeuens 3ananuii u
Or4er 1o Brimonnenue na60pan)pH01?1 pa69TLI, o0OpaboTka BOITPOCOB JIJIst
. PE3YJIbTaTOB HCIBITAHWH, W3MEPEHHH, OSKCIEPUMEHTA. 3aIUTHI
nabopaTopHOU .
paGore (OJIP) O(I)OpMJ'IeHI/Iev OTYeTa, 3aIuTa pe3ynbTaToB nabopaTopHOI
1abopaTopHOI pabOTHI 1O OTYETY paboThI, IEpeUeHb
TpeOOBaHUH K OTYETY
PaznuuatoT 3a1a4u U 3a1aHUS:
a) PerpoIyKTUBHOTO YPOBHS, O3BOJISIONINE OL[CHUBATD
U JMarHOCTHPOBATh 3HaHUE (DAKTUUECKOTO MaTepHasa
Pa3HoypoBHeBbIe | (0a30Bble TMOHATHUS, AITOPUTMBI, (aKThl) U YMEHHE Komrmutekt
3aJ]auy ¥ 3aJIaHusl | IPAaBWIBHO HCIOJb30BATh CIIELHUAbHBIE TEPMUHBI U Pa3HOYPOBHEBBIX

(P33)

MOHSTHS, y3HABAaHHE OOBEKTOB H3YYCHHUS B paMKax
ONPEIETICHHOTO pa3/esia JUCHUILINHBI;

0) PEKOHCTPYKTHUBHOTO YpPOBHS, MO3BOJISIOIINE OIEHHU-
BaTb W JIMATHOCTUPOBATh YMEHUS CHUHTE3MPOBATh,

3a7a4 U 3aJaHui




aHaJM3UPOBATh, 00001aTh (hakTU4IeCKui u
TEOPETUYECKH  Marepual ¢  (HopMyIHpOBaHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBJIEHHEM MPHUYUHHO-
CIIEACTBECHHEBIX CBS3CIi;

B) TBOPYECKOTO YPOBHS, MO3BOJIAIONIME OIICHUBATH U
JIMarHOCTUPOBATh YMEHUS, HWHTEIPUPOBATh 3HAHUSA
pa3iaNyYHbIX o0jacTel, apryMeHTUPOBAaTh COOCTBEHHYIO
TOYKY 3pCHUS

CpencTBo KOHTpPOJIS,, OPraHW30BaHHOE KaK ClielUalbHas
Oecena mpenoaBaTens ¢ 00yJaloUMMCcs Ha TEMBI, CBS-

Bompocsl o

Co0OecenoBanue o N
(C60) 3aHHBIC C U3y9aeMOM JUCIHUILINHON, U PACCYMTAHHOE Ha pasznenam
BBISICHEHHE 00beMa 3HAHUI 00ydJarolierocs mo omnpese- JIUCIIUILINHBI
JICHHOMY pasJieny, TeMe, IpodiieMe | T.I1.
Cucrema CTaH/IapTU3UPOBAHHBIX 3aJaHui,
KoMIUIEKT TECTOBBIX
Tecr (Tecr) [MO3BOJISIOLIAS ABTOMATHU3UPOBATH POLEAYPY

M3MEPEHUs YPOBHS 3HAHUN U YMEHHH 00y4aromerocs

3aJITaHUN

4. IlepeyeHb KOHTPOJIbHBIX 3aJlaHUil WJIH HHbIE MAaTepHAJbI,
Heo0XoaAMMBbIe Il OLECHKHU 3HAHUM, YMEHUN M HABBIKOB, XaPAKTEPU3YIOLIMX
JTanbl (OPMUPOBAHUS KOMIIETEHIMI B IIpoLecce 0CBOCHUS JUCHMIIUHbBI

llpumep 3a0anus

Juisa rekymero kourpoJs TK-1:

HpOBGpHGMaﬂ KOMIICTCHIIUA:
OIIK-3 — CrnocobGeH MpUMEHSTh COOTBETCTBYIOIIUNA (PU3MKO-MaTeMaTHUYECKUN armapar,
METO/Ibl aHAJIM3a U MOJEIUPOBAHMS, TEOPETUUECKOTO M IKCIEPUMEHTAIILHOTO HCCIICIOBAHUS TIPU
pelieHnu npohecCHOHATBHBIX 3aa4
OIIK-3.3 — JleMOHCTpUpYET 3HAHME OCHOBHBIX 3aKOHOB XMUMHH U MMOHUMAHUE XUMHUYECKUX

mponeccoB
Tect TK-1
Bonpoc Bapuanmer omeema
1. Oxcuo Kpemuus myeoniasox, MONEKYNAPHASL
Hepacmeopum. Ezo amomuas
KPUCANIUYECKAS PEeULemKA.: UOHHASA
MemaiiuyecKas
2. Opbumanu, nepeuucnenmvie 6 2s, 2p, 4f, 3d
nopsioke yeenuyeHus ux 2s, 2p, 3d, 3p
Hepeuu: 2p, 3p, 3d, 4s
3s,3p,4s,3d
3. Maxcumanvroe yucno 1
27IeKMPOHOB HA 3S- Opoumanu. 2
6
8
4. Bewecmea ¢  UOHHOU nemyqu
KPUCIMATIUYECKOU peulemKoll Ilnoxo pacmeopumvl 6 600e
Hmerom Hu3Kue memnepamypbi niasieHus
Hmerom 8b1COKYI0 31eKMPONPOBOOHOCHIbL BOOHBIX PACMBOPO8
5. Kpamnocms  ceésazu 86 2
monexyre CO 1
3
4
6. Yacmuya, umerowas borvuie Amom nampus




npomoHo8, 4em 31IEKMPOHO6

Hon kanus

Xnopuo-uon

Cynbghuo-uon

7. Vraowcume coomeemcemeue
MedHcOy HaA38aAHUeM U MUNnoMm
XUMUYECKUX DTIEMEHMOE

a) Huux (Ne 30) Omeem 1. d-snemenm;
0) Camapuit (Ne 62) Omeem 2. f-anemenm;
8) Paouii (Ne 88) Omeem 3. s-anemenm,
2) Kcenon (Ne 54) Omeem 4. p —snemenm.

8. B amome moauboena (Ne 42) cooepaicumcst npomoHa

9. OneKmpoHHy10 o
KOHGhu2ypayuio BHEUIHEe20 Ar
SHEpeemu4ecKo2o VPOBHSI Mg”"
3S23p6 umeem yacmuya S

DK6UBAIEHM U MOJISAPHASL MACCA IKBUBANEHMA CEPHOU KUCIOMbL 8 PeAKYUSX ¢ PACEOPOM UeloYU,
eciu oopazyemcs NaHSO,4 pasnbl

u coomeemcmeerHO.

11. DKBUBAJIEHT U MOJISIPHASI Macca SKBUBAJIEHTA CEPHOM KUCIIOTHI B PEAKIUSIX C PACTBOPOM
nienouu, ecnu oopasyercs Na,SO,4 paBHBI u

COOTBCTCTBCHHO.

12. Ha neiTpasinzaiuio KUCI0Thl Maccoi 2,18 r uzpacxogosano KOH maccoii 2,49 r. Monsipaast
Macca SKBUBAJICHT KHCIIOTHI paBHA

13. ITpu cropanuu 5,00 r TpexBajJeHTHOTO MeTaia 0opazoBasiock 9,45 r ero okcuna. MosspHas
Macca 3KBUBAJIEHTa 3TOr0 MeTalljia

r/MoJb. XMMHUYECKH 3HAK METalUla .

14. Kakaa ¢opma 3anucu
ompasicaem 3HepeemuiecKoe
cocmosnue d1eKkmpona?

n=3
=1
m|=0
ms=1/2

15.
cmpykmypa. ... 4573d°

Hanuwume xumuueckuii

3HAK JJlemMerma, Komopomy coomeemcmeyrom IJ1eKmpOHHAA

cmpykmypa: ... 6s°5d'4f

16. Hanuwume xumuueckuil

3HAK JJlemMenma, Komopomy coomeemcmeyrom 2IJ1eKmMpPOHHAs

17.
cmpykmypa: ... 55°4d"’5p°

Hanuwume xumuueckuil

3HAK JJlemeHma, Komopomy coomeemcmeyront JI3J1€KmpOHHAA

(8. Cpeou nepeyucieHuvix
XUMUYeckuili ~ 21eMeHm ¢
MAKCUMATBHBIM — PAOUYCOM
amoma:

HEOH

ANIOMUHUL

Kanuu

Kanbyutl

19. Xumuueckue s1emenmol

nepeuucieHvl 6  NOpsioKe
Yyovisanus amomMHo20
paouyca 8 psoy:

yenepoo, KpemHutl, Kanuu

8000p00, OOP, AIOMUHULL

Hampuii, x10p, pmop

cepa, KpemHuu, MazHuu

20. Hanummre XUMUYECKUE 3HAK 9JICMCHTA, aTOM KOTOPOI'0O UMECT IJICKTPOHHYIO I(OH(I)I/IF Ypauouro
2 2 2 1 2 2
152252 2p° 35 3p° 3d"° 45 4p° 4d’ 55

21. Amom xaxoeo snemenma
wecmoeo nepuooa umeem 8
OCHOBHOM coCmosiHUU
MAKCUMAIbHOE qYucno
HEeCnapeHHblX 2J1eKMpPOHO8:

esponuii

2000AUHUL

camapuul

baputi

22. CX00HYI0 KOHQuU2Yypayuio 6HeuHe20 2HepeemuiecKko20 YPOSHs UMeIOm amombl MAa2Hus u




23. B psaoy snemenmog Li —

ybbl8aem amomHbvlil paouyc

Na — K — Rb: ocnabesaiom memaniiudeckue ceocmed
YMeHbuaenmcs 4ucjio npomoHoe 6 AmomMHOM ;zape
yeeauvueaemcst HUCio IJ1eKMPOHHbLX Cl10€E6

24

25. YHucno eaneHmHuiX 31€KMPOHOE 8 OCHOBHOM COCMOSAHUU AMOMA dJeMeHmd, 00pasyuleco
svicuiuil okcuo cocmasa 3,03 pasHo

26.  Ilopsokoswviii  HOMep YUCTIY DJIEKMPOHO8 8 AmMoMme
XUMUYECK020 dneMeHma 8 3HAYEHUIO 8blCULel] BANEHMHOCTU dJIeMEeHMA No KUCIOPOOY
nepuoou4ecKol cucmeme YUCTLY INEeKMPOHO8, HeOOCMAIOWUX 00 3A8EPULEHUS] BHEUIHE20
Vg Menoeneesa 97IeKMPOHHO20 CIOS
coomeemcmeyem YUCTLY INeKMPOHHBIX C1I0E8 8 AMOoMe
27.  Haubonvuwiee  uucno ¢dmop
BATIEHMHBIX 9/IeKMPOHO8 6000p00
umeem s1emMeHm Hampuui

cepa
28. I'nasnoe keanmosoe 4ucio onpeoensem 91eKMpPoHa
29. Aemop s10epHOoti MOOenu CmpoeHUst amoma
30. Ilepsyro modenvb cmpoernus amoma npeoodtCcul .
31. 3Hnauenus evicuwien u +2u-6
HU3Wel cmenexu OKUCTeHUs. +6u-2
cepul COOMBEmMCmMeEeHHO +6 u -3
DABHbL: +S5u-2
32. Ilepsyro uodero, umo gewgecmea coCmosim u3 amomos, Gbl0GUHY
33. OpbumanvHoe 21+1
K8AHMOBOE HUCIO MOJCem 3
NPUHUMAMb 3HAYEHUE:! 2

n

34. Dopmyna eewecmea 6 HBr
KOmMopom peanuszyemcs Br;
MONbLKO UOHHBIU MUN C8A3U K>SO,

KBr
35. DJIEKTPOHHYIO Fe'"
KOH(QUTYpaluio HHEPTHOTO Cr
rasa UMeeT HOH. .. Cu”

Fe™
36. Cxonnyto | kanbyus
KOH(QUTYpallMI0  BHEIIHETO xpoma
YHEPTeTHYECKOTO YPOBHS KpeMHUs
UMEIOT aTOMBI MarHus o ... AIOMUHUS
37. Iopsaokossiii HOMep 3lleMeHma, 31eKMmpPOHHOe CMPOeHUue amoma KOmopo2o 1S2 2S2 2 p3,
pasen...
38. Haumenvwee  uucno KUCI0pOO
BAIEHMHBIX 91EeKMPOHO8 KpeMHu
umeem snemMenm 6000p00

Kanbyutl
39. Haumenvwiyro snepeuro MacHusl
UOHU3AYUU UMEem ATNOM... AIOMUHUS
KpemHus

Hampus




40. Haumenvuiee cpoocmeo K ¢dmop
97IeKMPOHY uMeem amom: KUCIOPOO
cepa
azom
41 J[ns s1ekmpoHo8, Haxo0AWUXCs Ha p-Opoumalisax, 3HaveHue opoumaibHO20 K8AHMOBO20 YUCIA
PABHO ...
42.  @opmyna eewecmsa, H,S
MONEKYIbl KOMOPO20 UMeiom NO,
JUHEUHOe CmpoeHue, umeem CO,
8UO ... SO..
43. Homep nepuooa s 9JIeKMPOHO8 8 Amome
nepuooudecKou cucmeme 91eKMPOHO8 80 BHEUIHEM COE AMOMO8

XUMUHECKUX OneMenmos Jl. |  Hedocmarowux 31eKmpoHo8 00 3a6EPUEeHUs] INEKMPOHHO2O0 CLOSL
HU. Menoeneesa pasen uuciy | sanonnsemuix S1eKmMpOHHbIX COEE 6 ANOMe

44.  OcHOBHbBIE  CBOMCTBa LiOH — KOH — RbOH
COEIMHEHUH YCUIIMBAIOTCS B LiOH — KOH — Ca(OH),
psany Ca(OH), — KOH — Mg(OH),
LiOH — Ca(OH), — KOH
45. Haumenvwiyro snepeuro MazcHus
UOHU3AYUU UMEem amOM. ANIOMUHUSL
KpemHus
Hampus.

- 52 5.3
46. Ilopsaokosvlii HOMep 37eMeHma, NeKMPOHHOe CmpoeHue amoma komopoco 1s° 2s° 2p’,
pasen

47. Amom Kaxozco 3nemeHma nsamozo nepuoaa umeem 6 OCHOBHOM COCMOAHUU MAKCUMATIbHOE
YUCJIO HECNAPEHHBbIX 2JIEKMPOHOE (Hanumume XUMUYECKUL 3HAK aﬂemeHma)

48. Yucno HecnapenHvix 31€KMPOHO8 8 OCHOBHOM COCMOAHUU AMOMA dJleMeHma, 00pasyueo
svicuiuil okcuo cocmasa 3,05, pasHo

49. U3 oanHo20 nepeuns B, Al, Ga, In, Tl
XUMUYECKUX NEeMEHMO8 C Si Ti, Ge, Zr

evlOepume 9JIeKMPOHHbLE Ba, Li, Cs, Mg, Ca

aHanozu: Na, Mg, Li, Al, Sc

50. Bo emopom nepuoode 803pacmaem 31eKmpoOmpuUYaAmeIbHOCHb

Ilepuoouuecxoii  cucmemol
onemenmos J{.U. Menoeneesa
c yeenudenuem 3apsaoa a0pa 6ospacmaem amomubsii paouyc

Y XUMUHECKUX INEMEHMOB. go3pacmaem cmeneHb OKUCIeHUs.

YMeHbulaemcsi 3apso a0pa

Bomnpocsl k komiuiekcHomy 3axanuio TK-1 (Coc)

1. YUto uzyuaet xumus?

2. YTo Takoe XMMHUYECKUN SKBUBAJICHT?

3. B yeM CymHOCTh 3aKOHA YKBUBAJICHTOB?

4. Ha3zoBuTe MMEHA yYEHBIX, OMUIINTE IKCIEPUMEHTHI, C MOMOIILI0 KOTOPBIX
YCTAHOBJIEHO CIIOKHOE CTPOEHHE aToMa?

5. Kakue npuHIUIIBI JIEKAT B OCHOBE KBAHTOBOM TEOPUHU CTPOCHHUS aTroMa?

6. Uto Takoe sHepreTudeckuil ypoBeHb? Kakoe KBaHTOBOE UMCIIO ONPEAETSAET
DHEPTUIO AJIEKTPOHA?



7. Yto Takoe opOMTaNIbHBI MOMEHT KOJMUECTBO ABIKEHUs 31ekTpoHa? Kakoe
KBaHTOBOE YHMCJIO  OMNpEAENsieT OPHEHTALMI0 DJJIEKTPOHHBIX  opOuTanel B
MPOCTPaHCTBE?

8. Kakoe KBaHTOBOE YHMCJIO Ompenesnsier COOCTBEHHBbI MOMEHT KOJIMYECTBa
JBH>KCHUS AJIEKTPOHA?

9. Kakoil 3HepreTHYeCKnil MOAYPOBEHb 3AMOJHAETCS 3JIEKTPOHAMH PAHbIIE: 5S
iy 4d; 6s wim 5p u nouemy?

10. Kako#t puznueckuii CMbICII UMEET MOPSAIKOBBIM HOMED 3JIEMEHTA U MOYEMY
XUMHUYECKUE CBOMCTBA AJIEMEHTA OMPEACIISIETCS 3apsiioM €ro aroma?

11. ITo xakOMy TPU3HAKY DJIEMEHTHI B IEPUOJUYECKON CUCTEME DIJIEMEHTOB
(IICD) moapasnmenstorcs Ha s, p, d,f- ameMeHTH1?

12. Kakue 351eMEeHThI Ha3bIBAIOT JICKTPOHHBIMU aHAJIOTaMU?

13. Kak 3amoiHsI0TCs 3JIEKTPOHHBIE YPOBHU, IMMOAYPOBHU W OPOUTAIH IO MEpe
YCJIOKHEHUS aToMa’?

14. Kakue cBOMCTBAa aTOMOB SIBIISIFOTCS IEPUOJUYECKUMU ?

15. 3apsaasl snep 3IEMEHTOB B MEPHOJWYECKON YBEIMYMBAIOTCS, a CBOMCTBA
nepuoandecku. Kak 3170 o0bICHUTE?

16. ¥V kakoro u3 3JEMEHTOB YETBEPTOTO MEpHUOJa — MapraHia uiu Opoma
CUJIbHEE BBIPAYKEHBI METAJIMYECKUE CBOMCTBA?

17. 13 KaKoro 4mcia aToMoB cocTosT 1r 1 1 eM’ MarHus?

18. K10 1 KOorz1a OTKpbUI NEPUOINIECKUI 3aKOH?

19. IIpuBeauTe npuUMEPHI CXOAHBIX 10 XUMUYECKUM CBOMCTBAM AJIEMEHTOB.

20. Kak u3MeHsI0TCsl CBOMCTBA 2JIEMEHTOB IIPHU NIEPEXO/IE OT JIUTHUS K PTOpy?

21. Kakou 371eMEHT BbIIEISIETCS B OTAEIbHBIN 1-Hnepuona?

22. Kak dopmymupoBan .M. MeHzaeneeB OTKPBITHIN UM MEPUOTUYECKUI
3aKOH?

23. KakoBa coBpemeHHass (OpPMYyIHpPOBKA TEPUOJUYECKOTO  3aKOHA?
OObsicHUTE, MTOYEMY B MEPUOIUYECKON CUCTEME DJIEMEHTOB aproH, KOOAJIbT, TEJLTYp
U TOpHUM TOMEIIEHbl COOTBETCTBEHHO TME€pel KalheM, HUKEIeM, HOJIOM U
MPOTAKTUHUEM, XOTS M UMEIOT OOJIBIITYI0 aTOMHYIO Maccy?

24. Yro siBnsieTcs rpa@uuecKuM BHIPAKEHUEM TEPUOIUYECKOTr0 3aKOHA?

25. Yto Takoe nepuo/i NepuogUYECKOr CUCTEMbI XUMUYECKUX 3JIEMEHTOB?

26. CKOJIbKO MEPUOJIOB, PAAOB U I'PYII B IEPUOIUYECKON crucTeME?

27. Kakue nepuoas! 11CO HazbiBarOTCA ManbiMu?

28. Kakue nepuoasl [1CD sBastoTcst 60abMIUMU?

29. Kak Ha3bIBalOTCS JIEMEHTHI, KOTOPBIE B IEPUOIUUECKON CUCTEME CIIEAYIOT
nocrie nantrana? ['ne oHu pacnosiararorcsi B NepUOANYECKOM cucteme?

30. Kakoi1 nepro ABisieTCs] He3aBEPIICHHBIM?

31. YUro Ttakoe aktuHounbl? ['me OHM pacmonararoTcsi B MNEPHOIUYECKOU
Tabnuie?

32. Kak u3MEeHSI0TCSI CBOMCTBA 3JIEMEHTOB B IIEpUOaX ClieBa HAIpaBo?

33. Yto Takoe rpynmna nepuogn4eckom CuCTeMbl?

34. N3 kakux MNOATrPYIIl COCTOUT KaxKJas TpyIIa MePUOJUYECKON CHUCTEMbI?
[To xakoMy TpHU3HAKY AJIEMEHTHI OOBETUHSAIOTCS B TPYIIBI U IOATPYIIITHI?

35. Kak u3MeHsI0TCSI CBOMCTBA 3JIEMEHTOB B A-MTOArpymnmnax?



36. Kak n3MEHS0TCS KUCIOTHO-OCHOBHBIE CBOMCTBA OKCHUJOB M TMAPOKCHIOB,
KOTOpbIE 00pa30BaHbl JIEMEHTAMH KaKON-I100 TJIaBHOW NOATPYIIIbEI?

37. Yto Takoe 3Heprus MOHU3auuKu? B kakux equHuNax oHa Beipaxaercsa? Kak
U3MEHAETCS BOCCTAHOBUTENIbHAS AaKTUBHOCTh S- M p-DJIEMEHTOB B TpyIax
MEPUOANYECKON CUCTEMBI C YBEIIMUEHUEM NOpsIAKOBOro HoMmepa? [louemy?

38. Merannuueckue CBOWCTBA S-3JEMEHTOB | rpynmbl OT JIMTHS K LE3UIO
BO3PACTAIOT, a AJIEKTPOIPOBOAHOCTh METAIJIOB B 3TOM K€ pAny ymeHbaercs. C uem
3TO MOXHO CBSI3aTh?

39. Yo TaKoe AIEKTPOOTPULIATEIIBHOCTh ? Kak WU3MEHSIETCS
AIEKTPOOTPULIATENBHOCTh p-3JIEMEHTOB B IEPUOAE, B TPYINIE NEPUOINYECKON
CUCTEMBI C YBEIMYECHHEM NOPSAAKOBOro Homepa? [louemy?

40. Yto Takoe CpoOACTBO K 3JIEKTpOoHY? B Kakux eIWHHIIAX OHO BBIpAKACTCS?
Kak u3MmeHsieTcsi OKMCIHUTENIbHAsT aKTUBHOCTh HEMETAUIOB B NEPUOJEC U B TPYIINE
MEPUOANYECKOM CHUCTEMBI C YBEIMYEHUEM MOPSAKOBOro Homepa? Otser
MOTHUBHUPYHTE CTPOEHHUEM aTOMa COOTBETCTBYIOIIETO AJIEMEHTA.

41. Kakoii aneMeHT siBIseTcs 0oJiee aKTUBHBIM METAJUIOM: ATIOMUHHUN WU
HaTpUii?

42. Kaxoil siemMeHT sBisieTcsi 00jee aKTUBHBIM HEMETAJUIOM: YIJIEPOJ WU
KHUCJI0pOA?

43. Kakoil U3 SJIEMEHTOB YETBEPTOr0 NEPUOJA — BaHAAUN WU MBIIIBIK
obOnamaer 0oJsice BBIPAKCHHBIMU METAUIMYECKUMH cBoMcTBamu? Kakol u3 3THX
AJIIEMEHTOB 00pa3yeT ra3000pa3HOECOEAMHEHUE C BOJIOPOIOM?

44. Y Kakoro u3 p-3J€MEHTOB MATOM TPYIIBl NMEPUOAUYECKON CHUCTEMBI —
dbochopa uim cypbMbl — CHIIBHEE BRIPAKEHBI HEMETaJUIMYeckue cBoiicTBa? Kakoe u3
BOJOPOJHBIX COETUHEHUI JaHHBIX AJIEMEHTOB 00JIe€ CUIIbHBII BOCCTAHOBUTEIb?

45. Kakasg u3 JByX IMEpPEUYUCICHHBIX KHUCJIOT SBISICTCS Oo0Jee CHIIbHOM:
yroibHasi win OopHasi?

46. Kakoii u3 JABYX THUIPOKCHIOB TMPOSABISET 0OOJiee CHIIbHBIE OCHOBHBIC
CBOMCTBA: TUAPOKCHU AITFOMUHUS WU TUAPOKCUI MarHus?

47. Kaxoint okcug — TiO, mmuCrOz — obmamaer Oojiee BBIPAKCHHBIMHU
KUCJIOTHBIMU cBoMcTBaMu? [Touemy?

48. Uto Takoe METAUIMYHOCTH 3JIE€MEHTOB? UTO SBISAETCS KOJIWYECTBEHHOM
XapaKTEPUCTUKON METAITIMYHOCTH ?

49. YTo Takoe HEMETAINIMYHOCTh 3JIEMEHTOB? UTO SBISAETCS KOJIMYECTBEHHOU
XapaKTEepUCTUKON HEMETAINIMYHOCTHU ?

50. Yro Takoe xmmuueckas cBsa3b? Ha Kkakue TUNBI TOAPA3AEIAIOT
XUMHUYECKYIO CBSI3b?

51. KakoB MexaHu3m oOpa30BaHUs KOBAJICHTHONW XUMHUYECKOUW CBSI3U?

52. Kakas koBaJICHTHAsi XUMHUYECKasl CBS3b SIBJISCTCS MOJISTHOM U HE MOJIIPHOM?

53. B ueM otnuyrie 0OBIYHOM KOBAJIEHTHOM CBSI3U MO JOHOPHO-AKIENITOPHOMY
MeXaHu3My?

54. B yeM CyIIHOCTh METO/1a BAJICHTHBIX CBSI3€ii?

55. KakoB wmexaHu3M oOpa3oBaHusi BojopomHod cBszu?  Kak Biuser
BO3HUKHOBEHHE BOJIOPOIHOM CBSI3U HA (PU3MYECKHUE CBOMCTBA COCTUHECHUIA.



56. OnumuTe MexaHuW3M OOpa30BaHUS METALTUYECKON CBsi3u. HazoBute
CBOICTBa METaJIOB, 00YCIIOBIIEHHbIE HAJIMYMEM B HUX METANINYECKON CBS3H.
57. OnumuTe MeXaHu3M o0Opa30BaHUs U CBOWCTBA MOHHOM CBSI3H.

58. OnummmuTe XUMHYECKYIO CBsI3b B MoJekyjde Ny C TMO3UIUMHA MeTojaa
BaJICHTHBIX CBS3EH.

59. OnummTe XUMHYECKYIO CBs3b B Moliekylie HoO ¢ mo3umuil merona
BaJICHTHEIX CBSI3EN.

60. OnummuTe XUMHYECKYI0 CBs3b B Mojekyide O ¢ mo3unuid MeTtoaa
MOJIEKYJISIPHBIX OpOUTAaJIEH.

61. ITouemy Monekyia kucinopoaa nmapaMmarautHa? OTBET MOSCHUTE € MO3UIUI
METO/1a MOJIEKYJIIPHBIXOpOUTAIICH?

62. Ilouemy monekyna a3zora auamMarHutHa? OTBET MHOSICHUTE C IO3UIUN
METO/Ia MOJIEKYJIIPHBIX OpOUTaiIei.

63. Kakue OCHOBHbIE (PUBMKO-XMMHUYECKHE CBOWCTBA BOJIbI OIPEACIAIOT €€
YHUKaJIbHbIE XapaKTePUCTUKU?

64. Uto Takoe MOJEKYJIsApHas CTPYKTypa BOABI M KaK OHa BIMSET Ha €€
cBOMCTBaA?

65. Kakue ¢a3oBble mepexoipl MPOUCXOASAT C BOAOW MpPU HU3MEHEHHH
TEMIIepaTyphl U 1aBJICHUA?

66. UTo Tako€ MOBEPXHOCTHOE HATSKEHUE BOABI U KAK OHO IIPOSIBISAETCS?

67. Kak BIUSAIOT pacTBOPUMOCTh M KPUCTAJUIMUECKAs] CTPYKTypa Ha CBOMCTBaA
BOJIBI?

68. UTo Takoe IUIOTHOCTh M BSA3KOCTh BOJBI, U KaK OHM HM3MEHSIOTCS INpHU
MU3MEHEHUH TEMIIEPATYPHI?

69. Kakue OCHOBHbBIE XMMUYECKUE PEAKIUU MOTYT IPOUCXOIUThH C BOJOW U KaK
OHH BJIMSIFOT Ha €€ CBOMCTBA?

70. Kakme MeToapl OYMCTKM BOJABI OT 3arpsi3HEHUM CYIIECTBYIOT M KaKHUE
(U3UKO-XMMHUYECKHUE MPOLECCHI MPU ITOM MIPUMEHSIIOTCS ?

71. KakoBa posnb BOABI B PHEPreTUYECKOM IMPOU3BOJCTBE U Kakue (HU3UKO-
XUMUYECKUE ACMIEKThl BaXKHBI MPU €€ UCII0JIb30BaHUU?

Tunosbie 3agauun (P33) TK-1:

1. CkoJIBKO NMPOTOHOB, HEUTPOHOB, DJEKTPOHOB B aTOMax 3JIeMEHTOB ¢ 30
nopsakoBeIME HOMepamu 20, 51, 93? Hanwummure moiHbIE 3JIEKTPOHHBIE (OPMYJIBI.
VYKaxuTe BAJICHTHBIC 3JIEKTPOHBI, YHCJIO HECITAPEHHBIX AJIEKTPOHOB.

2. HazoBuTe 2JIeMEHTHI, UMEIOIINE TIO JIBAa AJIEKTPOHA HAa OAYPOBHX 4p 1 4d.
HamnummuTe nomHbie 271eKTpOHHBIE (hOPMYITBI AaTOMOB 3THX JJIEMEHTOB U YKaXKUTE UX
nonoxxenue B [ICO: nepuon, rpymia, noarpymnma

3. Xnopug marausi coaepxkut 36,4 % kanpuus. Beiunciure MOJSpPHYIO Maccy
HKBUBAJICHTA KaJIbIIUS.

4. Ilepuonuueckas cucrema J[.MI. MenaeneeBa. Hamumure >I€KTpOHHBIE
dbopmyiibl seMeHTOB 19 u 29. SIBASIOTCS M 2JIEMEHTHI AJIEKTPOHHBIMHU aHAJIOTaMH,
noyemy?



5. CemeiicTBa 3JIEMEHTOB S, p, d, f. YKaXuTe MOPSAIKOBbIE HOMEpA 3JIEMEHTOB,
2 3
JNICKTPOHHBIE (OPMYJIBI KOTOPBIX HMMEIOT OKOHYaHWe ..ns np . Hamummmre

AIIEKTPOHHYIO (hOpPMYITy dJIEMEHTa ..nsznp3 YETBEPTOIO MEPUOJA.

6. HazoBuTe 371€eMEeHTHI, UMEIOIIME T10 JIBa AJIEKTPOHA Ha MOAYPOBHX 4p u 4d.
HamummTe mofHbie 37eKTpOHHBIE (DOPMYIIBI aTOMOB 3THX JJIEMEHTOB U YKAXKHUTE MX
nonoxkenue B [ICD: nepuon, rpynima, moArpymnma.

7. HazoBuTe 3JIEMEHT YETBEPTOTO IEPHUOAA, ATOM KOTOPOrO COAECPKHUT
HEOOJBIIOE YHCIO HECHapeHHBIX d-3JIEKTPOHOB. Hammimure ero MoJHyIo
AIEKTPOHHYIO (DOPMYITY M YKKUTE BAJICHTHBIC 3JICKTPOHBI.

8. Hanummre >5eKTpoHHBIE (POPMYIIBI ABYX DJIIEMEHTOB 5-TO MEpHoJia: ¢ OJHUM
HECIIAPEHHBIM JJICKTPOHOM M JBYMSI HECHApeHHBIMU 3JeKTpoHamMu. HazoBute ux
MOPSIAKOBBIE HOMEPA, YKAXKUTE YUCIIO IPOTOHOB U HEUTPOHOB B MX aTOMAX.

9. Ilpu okuciaeHun mMeTtamia Maccoi 8,43 r oOpa3zoBayicst okcua Macco 9,63 T.
Brluncnure 3Ha4€HUsI MOJISIPHBIX MAacC YKBUBAJIEHTOB METAJlJIa U €r0 OKCUA.

10. Ha Boccranomienue 7,09 T okcuaa JABYXBaJCHTHOTO MeTajlia TpeOyercs
2,24 n Bomopojna (H.y.). Bblunciure SKBUBAJIEHTHYIO MacCy OKCHAA W
HDKBUBAJICHTHYIO Maccy MeTajia. YeMy paBHAa aTOMHast Macca MeTaia?

11. Jlnsg sneMeHTOB ¢ MOpAAKOBBIMM Homepamu 13 u 41 ykaxkure 4ucio
MIPOTOHOB, HEUTPOHOB U ANEKTPOHOB. Hanmummre »neKkTpoHHBIE (HOPMYIIBI, YKAKUTE
BAJICHTHBIC JICKTPOHBI, YMCJIO HECHIAPEHHBIX AMEKTPOHOB. K kakum sneMeHTaMm (s-,
p-, d- Uy f-) oHU OTHOCATCS? YKaXXUTE UX MOJOKEHUE B MEPUOUUYECKON CUCTEME:
nepuo, rpymnma, HoArpymna.

12. HanumwuTe MOJHBIE AJIEKTPOHHBIE (OPMYJIBI aTOMOB 3JEMEHTOB (TOpa,
xene3a, ¢ochopa U aTOMUHUAS U (POPMYIIBI, TMOSACHSIONIME HMX BaJICHTHBIC
BO3MOXHOCTH. [[1151 BCEX JIM 3JIIEMEHTOB HOMEP TPYIIbI COBMAJAET C MAKCHMAIbHO
BO3MOXKHOU BajieHTHOCThIO? [IpuBeanTe cBou 0ObSICHEHUS.

13. Vkaxure NOpPAIKOBBII HOMEp BJIEMEHTAa C OKOHYAHHUEM JIIEKTPOHHOM
dbopmybl 6S26p3.H830BI/ITe JUIL HETrO DJIEMEHT, SIBJSIOMIMICS 3JIEKTPOHHBIM

aHaJIOTOM. MoryT JIH f-3JIEKTPOHBI HAXOJIUTHCS HA TPETHEM IHEPTeTUUECKOM ypOBHE?
JlaiiTe mosicHeHuUe.

14. CkoibKO MPOTOHOB, HEUTPOHOB, 3JIEKTPOHOB B aTOMax 3JIEMEHTOB C
nopsakoBeIME HOMepamu 20, 51, 93? Hanumure monHbIe 3JIEKTPOHHBIE (OPMYJIBI.
VYKaxuTe BAJICHTHBIC 3JIEKTPOHBI, YHCJIO HECITAPEHHBIX AJIEKTPOHOB.

15. Hanumure 351eKTpoHHBIE (HOPMYJIBI aTOMOB 3JIEMEHTOB C IMOPSIKOBBIMHU
HoMepamu 11, 76 u 86. YKaXuTe UX MOJO0KEHUE B IEPUOJIMUECKON CUCTEME: TIEPUO/I,
rpyIina, moArpyrra.

16. Hanumure 351eKTpoHHBIE (OPMYJIBI aTOMOB 3JIEMEHTOB C IMOPSIKOBBIMHU
HoMepamu 13,41, 67. K kakoMy CeMENCTBY 2JIEMEHTOB OHU OTHOCATCA?

17. dng >1€MEHTOB C NOPSAKOBBIMA HOMEpaMH 7 W 25 YKaXUTe YHUCIIO
MPOTOHOB, HEUTPOHOB M BJIEKTPOHOB. Hamummure uX TMOJHBIE 3JIEKTPOHHBIC
dbopmysbl. YKaXuTe BaJCHTHBIC AJICKTPOHBI, YUCJIO HECHAPEHHBIX A3JEKTPOHOB. K
KaKOMY CEMEWUCTBY 3JIEMEHTOB OHU OTHOCSTCS?



18. VYkaxuTe mNOPAIKOBbIE HOMEpa OJJIEMEHTOB JJIEKTPOHHBIE (POPMYJIbI

KOTOPBIX UMEIOT OKOHYaHUE ...ns'. Hammmmre HOJIHYIO DJIEKTPOHHYIO (hopMyity
3JIEMEHTA IIECTOro MEePUOJA.

19. Hanummre 31eKTpoHHBIE (POPMYJIBI ATOMOB CEPbl U XpoMa. YKaKHUTE UX
BAJICHTHBIE DJIEKTPOHBI. SIBISIOTCS M OHM 3JEKTPOHHBIMM aHajoramu? K kaxomy
CEMEUCTBY OTHOCSITCS] 3TH JJIEMEHTHI?

20. VYkaxuTe MOPAIKOBbIE HOMEpa »BJIEMEHTOB, JJIEKTPOHHBIE (QOPMYJIbI

KOTOPBIX UMEIOT OKOanHHe...ns2np3. Hanumure 3neKTpoHHYI0 PopMysy 3JieMeHTa
YETBEPTOro MEPUO/IA.

21. HazoBuTe 251eMEHTHI, IMEIOIIKE 10 JIBa YJICKTPOHA HA TOAYPOBHSIX 4p U 4d.
HanuiuTe nojHbie 371eKTpOHHbIE (POPMYIIbl aTOMOB 3THX JJIEMEHTOB U YKAXKHUTE MX
nonoxkenue B [ICI: nepuon, rpynima, moArpynma.

22. YKaXuTe MOPSAAKOBBIM HOMEp 3JIEMEHTAa, B aTOME KOTOPOIrO 3aBEpIIACTCS
3al0JIHEHUE DJIEKTPOHAMHM TPETHETO HSHEPreTHUYecKoro ypoBHs. Hamummre ero
AIIEKTPOHHYIO hOpMYITy.

23. VKaxuTe NOPSAKOBBIA HOMEp 3JEMEHTa C OKOHYAHHUEM HJIEKTPOHHOM
dbopmynon ...632 6p3. Ha3zoBuTte 11 HETO SJIEMEHT, SABISIONIUKCS SJIEKTPOHHBIM
aHasioroM. OTBET MOSCHUTE.

24. Ha30BUTE 2JIEMEHTHI, UMEIOLINE IO OJHOMY JJIEKTPOHY Ha MOIYPOBHAX Sp
u 3d. Hanumwure mMOIHBIE 3JEKTPOHHBIE (POPMYJTBI aTOMOB 3THX JJIEMEHTOB H
yKaxxkuTe ux nojoxxenue B [1CI: nepuon, rpymnmna, moarpymna.

25. Ha3oBuTe »3JIEMEHT 4YETBEPTOrO0 NEPUOJA, aTOM KOTOPOTO COJIEPHKHUT
HEOOJIBIIIOE YHUCJIO HECHapeHHbIX d-3JIeKTpOHOB. Hanummmre ero moJyiHyIo
ANEKTPOHHYIO (GOPMYITY U YKKUTE BaJICHTHBIC SJIEKTPOHBI.

26. CKOJIBKO TPOTOHOB, HEWTPOHOB, 3JIEKTPOHOB COJEPKHUTCA B aTroMax
AJIEMEHTOB C TOPSAKOBBIMU HoMmepamu 3, 65, 86?7 Hanumwmre w#X TMOJHBIC
ANEKTPOHHBIE (HOPMYJIBL. YKaXKUTE BAJICHTHBIC DJIEKTPOHBI, YUCJIO HECHApPEHHBIX
AJIIEKTPOHOB.

27. Hanumwure 3JIEeKTPOHHbIE (POPMYINBI IBYX 3JIEMEHTOB S5-TO mepuoia: ¢
OJIHUM HECHapEeHHBIM 3JIEKTPOHOM M ABYMS HECMapeHHbIMU dJiekTpoHamu. HazoBute
WX TIOPSIIKOBBIE HOMEPA, YKAXKUTE YUCIIO MPOTOHOB U HEUTPOHOB B ATUX aTOMax.

28. Hanumure 35eKTpoHHBIE (HOPMYJIBI aTOMOB 3JIEMEHTOB C TMOPSIKOBBIMU
HoMepamu 36, 58, 104. YkaxuTte ux NoJ0KEHUE B IEPUOJIUUECKON CUCTEME: TIEPUO/I,
rpyIa, NoArpyrra.

29. Hanummre >meKTpoHHBIE (HOPMYJIbl aTOMOB 3JIEMEHTOB C TOPSIKOBBIMU
Homepamu 16, 54, 88. K kakomy tumny s, p, d, f OTHOCATCS 9TU SIEMEHTHI?

30. Jlyig »1eMEHTOB C MOPSAKOBBIMM HOMepamu 17, 27, 99 ykaxuTe 4ucio
MIPOTOHOB, HEUTPOHOB, JIEKTPOHOB. HanuimmTe ux mogHbIC IEKTPOHHBIE (HOPMYIIBI.
VYKaxuTe BaJICHTHbIC AJIEKTPOHBI, YUCIO HECTIAPEHHBIX 3JEKTPOHOB. K Kakomy Tumy
S, P, d, f OTHOCATCS] 9TH DJIEMEHTHI?

31. Onpenenure MOJISIPHYIO MacCy SKBUBAJIEHTA MarHus.

32.0npenenure MOJSPHYKO MAacCy SKBHBAJEHTa a30Ta B coeauHeHusx: NjO,
NO, NO».



33.0npenenute MOJSPHYIO MacCy SKBHBAJ€HTa MapraHiia B JIMOKCHUIE
MapraHiia.

34.0Omnpenenure MOJSIPHYIO Maccy 3KkBHBaseHTa (ochopa B okcuae dochopa
V).

35 Onpenenute MOJSIPHYIO MacCy SKBHUBAJIEHTa CEpbl B coelMHEHUAX: SO»,

SOs.

36 PaccuuTaiiTe MOJIIpHYIO Maccy SKBUBAJICHTA 3JIEMEHTOB XJIOPA U CEPhI B UX
BOJIOPOJIHBIX COCIMHEHUSIX.

37. PaccunTaiiTe MOJISIpHBIE MACChl 5KBUBAJICHTOB 3JIEMEHTA KEJIe3a B OKCHJIaxX
JBYXBAJICHTHOTO U TPEXBAJIEHTHOTO XKEJE3a.

38.PaccunTaiiTe MOJISIPHYIO MacCy SKBUBAJIEHTA CEPHOU KHUCIIOTHI.

39 PaccuuraiiTe MOJSIPHYIO MacCcy SKBUBaJIeHTa OpTO-(HOochHOpPHON KUCIOTHI B
peaKIy ¢ TUAPOKCUIOM Kanus ¢ oopazoBanneM KH2PO4.

40. PaccunraiiTe MOJSIPHYIO MacCy SKBUBAJIEHTa METAJLJIA, €CJIM U3BECTHO, YTO
1 r aToro Merasa BeITecHsIeT U3 kuciaotel 0,921 1 Bomopona (H.y.).

41. Merann oOpasyeT nBa xjopujaa ¢ cojaepxkanueM xjiopa 37,45 u 54,51 %.
Briuncnure MOJsipHbIE MacChl SKBUBAJICHTOB METAJJIOB B KaXKJIOM COEAMHEHUH.

42. Ha neiitpanuzamuio 0,471 t opto-pochopHON KUCIOTHI HU3PACXOJOBAHO
0,267 r ruApOKCUAA KAIBLIUS. BEIYUCINTE MOISPHYIO MAacCy SKBUBAJICHTA KACIIOTHI.

43. Onpenenute MOJSPHYIO MACCy 3KBUBAJIEHTA CEPHOM KHUCIOTHI, €CIU
M3BECTHO, 4TO 98.08 T ee pearupyer ¢ 24.32 r Maraus, MOJISIpHasi Macca YKBUBAJIEHTa
KoToporo paBHa 12,16 r/moib.

44. Ha neitpammszauuto 1,245 r rugpokcuja Kaimus HU3pacxoAoBaHO | T
KHUCJIOTHI. BEIYnCIuTE MONSIPHYIO MacCy SKBUBAJIEHTa KUCIIOTHI.

45. Ilpu paznoxenun 0,4638 T okcuma Mmeramwia obOpazoBasiock 0,4316 T
Metaia. Onpenenurte MOJISIPHYIO MacCy SKBUBAJIEHTa METaJUIA.

46. Jlna peakuun 0,44 T Meramna ¢ 6pomom morpedoBaiock 3,91 T O6poma,
MOJISIpHAsi Macca SKBUBAJICHTa KOTOPOro paBHa 79,9 r/moinb. OnpeneanTe MOJISIPHYIO
Maccy 3KBHUBAJICHTA METaJlIA.

47. B okcuae cBuHLa coaepxurca 7,17 % xkucnopona, Onpenennre MOJISIPHYIO
MaccCy 3KBUBAJICHTA CBHHIIA.

48. ITpu B3aumopericteuu 0,385 r Meramna ¢ xjgopoM oOpaszoBasioch 1,12 T
xJjopyaa. Beruncaute MOJISIpHYIO Maccy SKBUBAJEHTa METalia, €l U3BECTHO, UTO
MOJISIpHAs Macca SKBUBAJIEHTa XJiopa 35,5 1/MOJb.

49. B pe3ynbrare peakuuu 2,19 r Meramia ¢ Bonopoaom obpaszoBanock 2,51 ¢
ruapuaa 3toro Metaia. Onpenenure MOJISIPHYIO MacCy SKBUBAJICHTa MeTajlia.

50. Tlpu cropanuum 2 T Mertamuia obpazoBasiock 3,315 r okucna. Onpenenute
MOJISIPHYIO MacCy SKBUBAJICHTa MeTajlia.

OJIP. TK-1. OdopmieHue oT4eTOB MO Ja00OPATOPHBIM pabOTaM JTOKHO OBITH T10
oOpasiry:

1) Ha3Banue u Homep nabopaTopHOil paboThl. J[aTa BHITOIHEHMS.

2) Uenb paboThI.



3) OGopynoBaHKE U PEAKTHUBHI.

4) TeopeTruecKkue MOJOKEHHUS.

5) Xona paboThl.

6) O6cyxeHre pe3yibTaTOB IKCIIEPUMEHTA.
7) BeIBOIBL.

Ha 3ammuty naGopaTopHOi pabOThI BBIHOCHTCS JBa BOIIPOCA: BONPOC IO
TEOPETUUYECKUM TOJIOKEHUSIM paboThl U BOIIPOC MO XOAY BBINOJHEHUS
JKCIIEPUMEHTA.

3aganus k JJabopaTtopHbIM padoraMm 1o pasaeny «CTpoeHHE BEIIECTBAY:
JlabopaTopHas paborta 1
1) 03HAaKOMUTHCS C MPaBUIIAMH TI0 TEXHHUKE O€30MaCHOCTU U PACcIHCaThCA B JKypHaje
no texHuke 0e3onacHoct (Th) npu padote B XMMUUECKOi1 J1abopaTopuy;

2) paccMOTPETh Pa3IMYHbIE BUJIBI XUMUYECKOM MOCY/Ibl U U3YUUTh €€ IPUMEHEHNE B
1a00paTOPHOM MPAKTUKYME;

3) BBINOJHUTH HEKOTOPHIE OINEpaluy J1a0OPATOPHOM XHMHUYECKOH IPAKTUKH,
CBSI3aHHBIE C W3MEpPEHUEM OOBEMOB KHUAKOCTEH C MOMOILBIO MEPHOW XHUMHUYECKOH
IIOCY/IBI.

JlabopaTopHas pabora 2.

1) BBIOJHUTH S3KCIEPUMEHT IO OINPEACIICHUIO MOJSPHONH Macchl HKBHUBAJICHTA
MeTasia;

2) MO JaHHBIM OMbITA ONPEETUTH MOJISIPHYIO MacCy SKBUBaJleHTa MeTajuia. CpaBHUB
HKCIIEPUMEHTAJIbHOE 3HAYEHUE C TEOPETUYECKUM 3HAUYEHHEM MOJISIPHOM Macchl
skBUBaJIeHTa Metamia (Mg, Al, Zn), omnpenenuTh, Kako MeTal ObUI B3ST IS
pEaKIuu.

Juisa rekymero kourpoJsa TK2:

IIpoBepsiemast KomneTeHU S

OIIK-3 — CrnocobeH MpHUMEHATh COOTBETCTBYIOIIMH (PM3MKO-MaTeMaTHYeCKH ammapar,
METO/BI aHaJIN3a U MOJIEIIMPOBAHMS, TEOPETHUECKOTO W IKCIIEPUMEHTAILHOTO MCCIICAOBAHUS TIPU
peteHnH npoecCHOHATIBHBIX 3aa4

OIIK-3.3 — JleMOHCTpUpYET 3HAHHUE OCHOBHBIX 3aKOHOB XMMHUHU M MOHUMAaHUE XUMUYECKUX

mponeccoB
Bomnpock! k kommiekcHomy 3aaanuto TK-2 (Coc)
1. Kakyto npakTH4ecku BaKHYIO HH(POPMALNIO 0 XUMHUUECKUX MPEBPAIICHUSIX
JaeT  XuUMU4Yeckas — TepMoauHamuka?  YUTo  M3ydaeT — XUMHUYECKas
TEpMOJAMHAMUKA?
2. Kak KJIaCCU(ULIUPYIOT TEPMOJUHAMUYECKHAE CHUCTEMBI o
XapakTepyoOMeHa ¢ OKpYKarolien cpeoi v mo cocrtapy?

3. Kakue QpyHKk1mM Ha3bIBalOT QYHKUIUSIMU COCTOSTHUS?
4. MoXHO 11 oTIpeIenTh a0COMIOTHOE 3HAYCHNE BHYTPEHHEH dSHEPTUN?
5. Uro Takoe TemnoBoi addexT xumudeckoit peakiuu? [IpuBenure mpuMeps

OHI0- U PK30TEPMUUYECKUX PEAKITUH.
6. UTto Ha3BIBAIOT TETIOBLIMA(D()EKTOMXUMHUUECKONU peakinu?
KaxoB ¢u3ndeckuii CMBICI SHTAIBITUU 00pa30BaHUSI BEIIECTBA?
6. Kakwue BbIBOJIBI MOYKHO CZI€JIATh 110 3HAKY SHTAIBIINU pEaKIuu?

)}



7. Yto U3y4aeT  TEepMOXUMUA? Kaxkne YPaBHEHHUS Ha3bIBAIOT
TEPMOXUMUYECKUMHU !

8. ChopmynupyiiTe OCHOBHBIE 3aKOHBI TepMoxXxuMuu. Kakue mnpaktuueckue
CJIEICTBHSI U3 HUX BBITEKAIOT?

9. KaxoB pu3nuecKkuil CMbICI SHTPOIHH, U OT KaKUX ()aKTOPOB OHA 3aBUCUT?

10.Yto0 Takoe TepMOAMHAMHYECKAs BEPOSATHOCTh M KAaK OHA CBsA3HA C
SHTpONHUEN?

11.C dyem cBsi3aHa BO3MOXHOCTH ONpEICICHUS AaOCONIOTHBIX 3HAYCHUU
SHTpONUU?

12.110 KaKUM TaHHBIM MOXHO PAacCUUTATh U3MEHECHHUE DHTPONUHU B IMPOLECCE
XUMHYECKOUN peakuuu?

13. ]I kakux cucteM (M30JIMPOBAHHBIX WM HEU30JIMPOBAHHBIX) SHTpomus (S)
ABJISIETCSI KPUTEPHEM BO3MOXXHOCTH CaMOITPOM3BOJIBHOTO MPOTEKAHUS
XUMHUYECKOTO NIPEBPALLECHUA?

14 Kak OLEHWTh 3HAaK OHHTPOIMH PEaKIUH, IPOTEKAKUIEH C y4acTHEM
ra3o00pa3HbIX BELECTB, HE MpHOeras K CIpaBOYHbBIM JIaHHBIM?

15.B uem 3akioyaeTcs npakTudeckas IeHHOCTh ypaBHeHUs ' n6oca?

16.Kakue peakiuu (3K30- WIM 3HAOTEPMHUYECKHE) HAauOOJee BEPOSATHBI MpPHU
HU3KHUX TEMIIepaTypax?

17.Kakue BBIBOABI MOKHO CJIE€JIaTh O HAIPABJICHUM PEAKIMM IO BEJIMYUHE U
3HaKy G peakuun?

18.YT0 Ha3bIBAIOT CPEAHEN U HICTUHHOW CKOPOCTBIO PEAKIIAN?

19. Kak onpenensercss CKOpOCTb TOMOTEHHBIX M I€TEPOr€HHBIXPEAKINN?

20.Kakue (pakTopbIBIUSAIOT HA CKOPOCTh PEAKIIUU?

21.Chopmynupyiite 3aKOH ACHUCTBUSA Macc.

22.Y1o Ha3bIBalOT KOHCTaHTOW ckopocTtu? KakoB (Qu3MYECKHIICMBICT 3TOH
BEIUYMHBI? 3aBUCUT JIM KOHCTAHTAa CKOPOCTH OT TEMIEPATYPBHI,
OPUPOABIPEATUPYIOLIMX BELIECTB U UX KOHLIEHTpaLWi?

23. Yto Takoe MOJEKYJSIPHOCTh U MOPSAIOK PEAKIu?

24.Kakue 3aKOHbl  ONKCBIBAKOT  3aBUCUMOCTb  CKOPOCTH  PEAKIHHOT
Temneparypbl? UTo Mokas3blBaeT TeMIIEpaTypHbIH KO3()PHUIMEHTCKOPOCTH
peakuuun?

25.9T10 TaKoe 3HEeprus aKTUBAIIUU, aKTHBUPOBAHHBI KOMILIEKC?

26. Ecnu ans IByX peakuuid: a) OJMHAKOBBI KOHIIEHTPALMH PEarupyrolux
BEILIECTB U TEMIEPATYpa, TO YEM ONPEIEISIETCS pa3INuue B UX CKOPOCTSX;
0) OJIMHAKOBBI KOHCTaHTbl CKOPOCTH, TO MPUKAKUX YCIOBUAX OyAyT
OJIMHAKOBBIMH MX CKOPOCTU?

27.BueMCyIIHOCTh TOMOT€HHOTO ¥ TE€TEPOTEHHOI0 KaTanusa?

28.Kak n3meHseTcs SHEPTHs aKTUBALIMK B IPUCYTCTBUU KaTanu3aropa?

29.YTo0 Ha3bIBaIOT 0OPATUMBIMU U HEOOPATUMBIMH PEAKITUSIMU?

30.Yto Ha3bpIBalOT XMMHYECKMM paBHOBecueM? Ilouemy OHO sBisIeTCS
TUHAMHUYECKUM?

31.Kakue KOHIIEHTpaIuu PEarupyomnx BEMIECTB Ha3bIBAIOT PABHOBECHBIMU?



32.Ut0 Ha3bpIBalOT KOHCTAHTOM XHUMHYECKOIO pAaBHOBECHS? 3aBUCUT JIH
KOHCTAHTa PaBHOBECHS OT TEMIEPATYPbI, IPUPOJIbl PEArNPYIOLIUX BEIIECTB
Y UX KOHLIEHTPALIHi1?

33.11ouemy B BBIpa)€HUE JIJIs1 CKOPOCTH XUMHUUECKON PEAKIINU UM KOHCTAHTBI
PABHOBECHUS HE BXOJAT KOHLEHTPALMM BEIIECTB, HAXOASALIUXCS B TBEPAOU
daze?

34.KakuMu napaMeTpaMy XapaKTEPU3YyeTCs KaKI0€ XUMUYECKOE paBHOBECHE?
K yeMy npuBOJIUT U3MEHEHUE OJJHOTO U3 TApaMETPOB?

35.B ueMm cymrHocts npunnuna Jle Ilatense?

36.Kakoe uucio cremneHeit cBOOOIbI MMeET OmHO(DA3HAS CHUCTEMa, COCTOSIIIAs
UX TBEpOTo U xujakoro CO,?

37.B ueMm 3akirovaeTcs croeuu@puka agCcopOLUMOHHOIO paBHOBECHUSA IIO
CPaBHEHUIO C JPYTMMU BUJAMU F'€TEPOT€HHOTO PAaBHOBECHS?

38.Kakue Brl 3HaeTe npuMepsl MpUMEHEHUS a1copOIun?

39.Kakne 3aKOHBI OIKCHIBAIOT 3aBUCUMOCTb CKOPOCTH PEaKIMH OT
Temneparypbl? UTo MOKa3bIBaeT TEMIEPATYpPHbIN KOA(P(ULIUEHT CKOPOCTH
peakuuun?

40.Ecnu ans ByX peaklMil: a) OJMHAKOBBl KOHIIEHTPAIMM pPEarupyrouInx
BELIECTB U TEMIIEPATYPA, TO YEM OIPEAEISIETCS Pa3Inuue B UX CKOPOCTSIX;
0) OAMHAKOBBI KOHCTaHTBl CKOPOCTH, TO MNPU KaKUX YCIOBHSIX OyIyT
OJIMHAKOBBIMH MX CKOPOCTH?

41.B 4eM pa3HuULIa MEXKTy PACTBOPAMH AJIEKTPOIUTOB U HE DJIEKTPOJIUTOB?

42.Y10 TaKO€ OCMOTHYECKOE TaBieHUE?

43.Kaknumu 3aKOHaMH BbIpaXKaroTcs 00IIHEe CBOMCTBA PACTBOPOB?

44 Kakue BenecTsa NOABEPraroTCs JICKTPOIUTHUYECKON JUCCOLIUALIAN?

45.Kakne BEIWYUHBI SBISIOTCS KOJIMYECTBEHHOM XapaKTEPUCTUKOW Ipoliecca
ANEKTPOIUTUYECKON Trcconuanun’?

46.Ha xakue rpynmnsl YCIOBHO JEJAT AJIEKTPOJUTHI M0 BEJIMYMHE CTENEHH HX
JUcconanuun?

47.1loueMy KOHCTAHTa HJIEKTPOIUTHUYECKON TUCCOIHAIMU SBISIETCS YAOOHOM
XapaKTEPUCTHUKOM  3JEKTPOJIATa IO  CPABHEHUIO CO  CTENEHBIO
JUCCOLaun?

48.Kak cTeneHb JIeKTPOJIMTUUECKON AUCCOIUAIIMU CBsi3aHA C KOHILICHTpaIuei
c1aboro JeKTpoanuTa?

49.1Touemy npu ONHCAHUHM CBOMCTB JJIEKTPOJUTOB BBOJUTCS M30TOHUYECKUU
K03 purmeHT?

50.Kak Bugou3sMeHsIOTCs BbIpaxkeHUs: sl 3akoHa Baut-I'odpda u Payns s
pPacTBOPOB 3JIEKTPOJUTOB?

51..Yto Takoe ruaponns?

52. Conu Kakoro THUIa M MOYEMY THAPOIU3YIOTCANO KaTHOHY? KakoBa mpu
ATOM Peakius Cpeabl?

53. Conu kakoro Tura U MOYeMy THAPOJIM3YIOTCS o aHumoHy? KakoBa mpu
ATOM Peakius Cpeabl?

54.Conu Kakoro THIA ¥ MOYEMY T'MAPOIM3YIOTCS 10 KaTHOHY, U [0 aHHUOHY?
KakoBa nipu 3T0M peakuus cpeabl?



55. Bcerna 1M HEUTPAIBHOCTH PACTBOpa COJM YKa3bIBAET HA OTCYTCTBHUE
rupon3a?

56.Kakue Turbl JUCTIEPCHBIX CUCTEM BbI 3HAETE?

57.Yto takoe koaryssiusa? Kakue criocoObl KoaryJsiiiuy Bbl 3HaeTe?

Tunossie 3apauu (P33) TK-2:
1. Ucxoas u3 temnotsel obpazoBanust HYO(k) u temnoBoro s¢dexra peakuuu

IIPU CTAaHJAAPTHBIX YCIOBUAX
H>O»(x) = HyO(x) + 1/2 O)(1) ; AH =—-97.9 x/Ix,

(¢}
BerauCIUTe AH 59 mepexucu Bopopona HyO).

2. Onpenenute TETJIOBOM ah ekt peaKIuu:
2PbS(x)+30,(r)=2PbO(x)+2SOy(T).

3. Beruncnure nzamenenue sutponuu s peakiun: 2CH4(r)=C,H,(1)+3H,(1).

4. Bo3mMoxHO WU CaMOITPOU3BOJIBHOE IIPOTEKAHUE  PEAKIUU
MgCO;(x)=MgO(x)+CO,(T) B cTAaHAAPTHBIX YCIOBUIX?

5. Ilpu cropanun razoo6paznoro stana CoHg o6pazyrorcs CO-(r) u HyO(x).
Hanumure TepMOXUMUYECKOE YpaBHEHHUE 3TOM PEaKIMy U BBHIYHCINUTE €€ TEIJIOBOU

ahdekr.

6. Coxcoxensl ¢ oopasoBanueM HpO(T) paBHble 00bEMBI BOAOPOA U alleTHIIEHA
CoHp, B3sThIE IIpH OJMHAKOBBIX YCJIOBHUSX. B KakoMm ciyyae BbIIETUTCS OOJIblIe
TemnoThl? Bo ckosibko paz?

7. Bprunciute TemioBod 3(PQPEKT peakiuu BOCCTAHOBJIEHHUS OKCHAA ITMHKA
yraeMm ¢ obopa3zoBanueM CO, ecnu temnora odpazoBanus ZnO(K) mpu CTaHAAPTHBIX
ycioBusix paBHa —348 k/[x/MOIb.
metusoBoro crimpra CH3OH(k).

8. Boccranosnenue FepO3 BOIOpOIOM IMPOTEKAET IO YPABHEHUIO

FepO3(x) + 3Hp(r) = Fe(x) + 3H2O(r) ; AH=96,61 xJIx.

Bo3mokHa nu 3Ta peakuus MpU CTAaHAAPTHBIX YCJIOBHSX, €CIM W3MEHEHUE

suTpornuu AS = 0,1387 xx/(mons-K)?

9. Paccumraiite 3Hauenne AG5ge PeaKuum
Pb(x) + CuO(k) = PbO(k) + Cu(k)

Y YCTAaHOBUTE, B KAKOM HAIPABJICHUU OHA MOKET MPOTEKATh CAMOIPOU3BOJIBHO MPH
CTaHJAPTHBIX YCIOBUSX.
10. Ykaxure, kakas U3 ABYX peakiuil OyaeT MpOoTeKaTh CAaMOMPOU3BOJIBHO MIPU
CTaHJAPTHBIX YCIOBUSX:
Fe(x) + AlpO3(x) = Al(k) + FepO3(x);
Al(x) + FepO3(k) = Fe(x) + AlpO3(k).
OTBET MOATBEPAUTE PACUETOM.
11. YcranoBuTe BO3MOKHOCTH (MM HEBO3MOXKHOCTH) CaMOIIPOU3BOJIBHOTO
MPOTEKAHUS PEAKIIUU



CuO(kx) + Ho(r) = Cu(x) + HyO(x)
MPU CTaHJAPTHBIX YCIOBUAX. OTBET NOJITBEPIUTE PACUETOM.

12. Bprunciute KOHCTAHTY paBHOBecusi oopaTtumMoi peakuuu 2S0,+0,=250s;,
ecnu paBHOBecHas koHieHTparusa [SOz;]= 0,004 Mob/i1, UCXOMHBIE KOHIICHTPAIIUN
BemecTB [SO,]= 1 monw/n, [0,]=0,8 Mmonbs/m.

13. Peaxkuust mnporekaer mno ypaBHeHntoCO+H,0=CO,+H,. B kakom
HaIlpaBJICHUM CMECTUTCS TIOJIOKEHHWE PABHOBECUSI MPU BBEACHUU B CHCTEMY
JOTIOJTHUTENBHBIX KOJIMUECTB BoJIopoaa?

14 Kakx mnoBmuser Ha BbIXxOa Xxiopa B cucreme 4HCI+0,=2Cl,+2H,0
MOBBIIICHUE TEMIIEPaTypbl B PEaKIMOHHOM OOBbeMe, YMEHbIIeHHE Oo0IIero oobema
CMECH, YMEHBIICHHE KOHIICHTPALIMK KHUCJIOPOJa, YBEIMYEHHE O0BbeMa peakTopa,
BBEJICHME KaTanu3aTopa’?

15. Bo ckoibkO pa3 BO3pacCTET CKOPOCTh PEAKIUW TPHU TOBBIIICHUH
temmeparypsi ¢ 10 10 30°C (y=3)?

16. Hanummre BbIpaKE€HWE CKOPOCTH XMMHUYECKOW PEAaKUMH, MPOTEKAIOMIEN B
roMoreHHoun cucreme no cxeme A +2B=C, u onpeaenure, BO CKOJBKO pa3
YBEIIMYUTCS CKOPOCTh PEAKIIMU, €CIU: a) KOHIIEHTpalus A yBeIUUUTCs B 2 pasa; 0)
KOHIIeHTpaus B yBennunrcs B 3 pasa.

17. B peakuuu C + O, = CO, KOHIIEHTpalUsl KUCIOPOJa yBelndeHa B 4 pasa.
Bo ck0sIbKO pa3 BO3pacTET CKOPOCTh PEAKLINN?

18. Omnpenenure paBHOBECHBIE KOHIIEHTPAIIMH B T€TepO TeHHOM cucteMe AB(T)
- A(r) + B(x), B KOTOpO# Mpu HEKOTOPOH TeMmepaType YCTaHOBUIIOCH PAaBHOBECHE,
€CJIM B Hayaje peakiuu B peakrope odbemom 10 nm Haxomuinock 6 mons AB, a
3HaueHue Kc cocrasuio 0,9.

19. B peakrop oosemom 100 1 momemeno 144 r H20 u 168 r CO. Ilocne
HarpeBaHusi A0 Hekotopoiu Temmeparypbl B cucreme H,O(r) + CO(r) - Hy(r)+
CO,(r) ycranoBuioch paBHOBecue, konnuectBO CO2 mpu 3TOM cocTaBuUiio 88 T.
PaccuuTaiiTe 3HaueHne KOHCTaHThI paBHOBecHs K¢ mpornecca.

20. Kak u3MEHHTCS KOJHMYECTBO KHUCIOPOJA, IMOJYy4a€MOro B PE3YJbTATe
rereporeHHor xumuueckoil peakuuu: 2S(x) + 2H,O(r) —-O0,(r)+ 2H,S(r), ecnu
KOHIIEHTpAIUU JAPYTUX Ta3000pa3HbIX PEareHToB yMeHbIUTh B 10 paz?

B kakyro ctopoHy OyaeT cMemaThCs paBHOBECHE MPHU TOBBIIICHUU TEMIIEPaType B
CHUCTEMC N2+3H2:2NH3?

21. B kakywo cTOpoHYy OyIeT cMenaThCsi pPaBHOBECHUE MPH TMOBBIIICHUU
temneparypsl B cucreme 2C0O,=2C0O+0,.

22. B kakyw CTOpoHYy OyIeT cMenaThCsd PaBHOBECHE MPU TMOBBIIMICHUN
temrepatypsl B cucteme 4HCI+0O,=2Cl,+2H,0.

23. bymer num cMmemarbes paBHoBecue B cucteme 2S0,+0,=2S0; mpu
MTOHMYKEHUHU JIaBJICHUS U €ClK OYyJIeT TO B KAKOM HaIrpaBieHUU?

24. bynmer mm cmemarbcsi paBHoBecue B cucreme ClL,+CO=COCl, npu
MOBBIIIICHUH JIABJICHUS U, €CJIM OyJIeT TO B KAKOM HaIlpaBJICHUU?

25. byaer nm cmemarbcsi paBHoBecue B cucreme N,+3H,=2NH; mnpu
MOHKCHUH JTaBJICHUS U, €CIU OyJEeT, TO B KAKOM HarpaBJICHUN?



26. B xakoMm HampaBieHuM OyleT cMmelarhesi paBHOBecue peakuuu 2N,+0,=2N,0
pU YMEHbIIIEHUH 00beMa?

27. Peakums mnporekaer mno ypaBHeHMIOCO+H,0=CO,+H,. B xakxom
HaIpaBJICHUM CMECTUTCA TMOJIOKEHUE pPAaBHOBECHS IPU BBEACHUM B CHCTEMY
JOTIOJTHUTENBHBIX KOJIMYECTB BoJIopoaa?

28. B kakoM HampaBieHUM OyJeT CMenlaThCs IOJIOKEHHE pPaBHOBECHS
obpatumont xumuueckoil peakiun 2N,+0,=2N,0 1mpu BBEICHHH B PEAKIIMOHHYIO
CMECH JOTOJIHUTEIBHOE KOJIMYECTBO a30Ta’?

29. ITloyeMy npu HM3MEHEHHM JAaBJICHHUS CMELIAETCS PABHOBECHE pPEaKLUUU
N,+3H,=2NH; u He cMemmaercs paBHoBecue peakiuu N, +0,=2NO?

30. Kakoit o6seM 10%-Horo pactBopa ruapokcuaa xamms (p=1,08 r/cm3)
MO>KHO TpUroToBuTh U3 15 1 KOH?

31.B 450 mn Boasl pactBopuiau 50 r ruapokcuaa Hatpus. Paccuuraiite
MPOLIEHTHYIO KOHILIEHTPALUIO MOJIYYEHHOTO pacTBOpA.

32. CKoJIBKO IpaMMOB cyib(aTa HaTpUsl HYKHO B3SITh IJIs1 IPUTrOTOBiICHHS 10
11 8%-Horo pactopa (p=1,075 r/cm3)?

33. IInotHocTh 10%-HOro pacTBOpa TMApPOKCHAA HaTpus pasHa 1,1 r/cm3.
CKOJIbKO TpaMMOB THJPOKCHJA HATpusi ToTpedyercs uisi mpurotoBiaeHus 40 mu
ATOTO pacTBopa’?

34.Yemy paBHa MOJISIPHOCTH pacTBOpa enkoro kamus, ecau 600 mu ero
coaepxar 16,8 r enkoro kanus?

35. Beruucnure pH 0,05 M HCI 1 0,05 M CH;COOH.

36. Beruucnure pH 0,01 M pactBopa NH4OH.

37. Beruucnure crenens aucconnanun NH4OH B 0,05 M pactBope nipu 298 K.

38. Beruucaure pH 0,01 M NaOH u 0,01 M NH,OH.

39. CocTaBbTe MOHHO-MOJIEKYJISIPHBIE U MOJEKYJISPHBIE YPABHEHHS PEAKIIMU
THIpOJN3a U yKakuTe peakuuto pactopos conei: CH3COONa, ZnCly NH4Cl,
K2CO3, Alx(504)3, KCl, CuCly, NapSiO3, FeCl3, NapSO4, NH4NO3,
NapS03, KCN, FeClp, NapS, ZnSO4, K2Si03, NiClp,

340. Kakyro MOJISIpHYIO KOHIIEHTPAIIMIO UMEET PACTBOP COJITHOM KHUCJIOTHI , eciii pH
pactBopa paseH 1,67

41. Kakyro MOJISIpHYIO KOHLIEHTPALMIO UMEET PACTBOP TMAPOKCHIA Kanus, ecau pH
pactBopa paBeH 12,67

42. CocTaBbTE€ MOJEKYISIPHBIE U WOHHO-MOJIEKYJISIDHBIE YPAaBHEHUS THIPOJIN3A
coJeit: cynbduaa kanus, cynbdarta meau (11)

43. Hamnumurte YypaBHEHUS pEaKUUWA TUIPOJIM3a B MOJICKYJSIPHOM W HOHHO-
MOJIEKYJIIPHOM BHJIE JIJIS1 XJIOPUA aTIOMUHUS U alleTaTa HaTpusl.

44. CocTtaBbT€  ypaBHEHHUs THUAPOJM3a COJEH B MOJEKYJISIPHOM UM HOHHO-
MOJICKYJIIPHOM BHUJIE: CyIb(UTa Kanus, CylIbhuaa aTFOMUHUS.

45. Kakyro peakIiio JTOJDKHBI UMETh PACTBOPHI COJICH: ITMOHATa aMMOHHSI, Cyh(dara
nuHka. OTBET MOATBEPJIUTE COOTBETCTBYIOIIMMH MOJEKYJISIPHBIMU M HOHHO-
MOJIEKYJIIPHBIMU YPAaBHEHUSIMH.



46. CocTaBbT€ HOHHO-MOJICKYJIIPHBIE W MOJEKYJSIPHbIE YpPaBHEHUS pEeaKIuu
TUAPOIN3a U YKKUTE PEaKLHMI0 PAacCTBOPOB COJICH: XJIOpHIA aMMOHMS, CUJIMKATA
HaTpUS.

47. CocTaBbT€ HOHHO-MOJIEKYJIIDHBIE W MOJEKYJISIPHbIE YPAaBHEHUS peaKUUu
TUAPOJIU3a U YKaXKUTE PEAKIMIO0 PACTBOPOB COJIEM HUTpaTa aMMOHUS,XJIOPHUIA MEIH
D).

48.Hanumure ypaBHEHUA pPEAKUUl TUAPOJIHW3a B MOJEKYJISIPHOM M HOHHO-
MOJICKYJISIPHOM BHUJI€ Ui CyNib(aTa amfOMUHUS U KapOOHAaTa Kajusl.

49. CocrtaBbTe  ypaBHEHUS THUIPOJU3a COJIEH B MOJEKYJIIPHOM W HOHHO-
MOJICKYJISIPHOM BHUJIE: CHJIMKATa Kalusd, Cyab(haTa alFOMHUHHUS.

50. Kakyro peakiuio JOJDKHBI MMETh PAaCTBOPBI COJICH:IIMOHATA HATPHs, XJIOPHUIA
nuHka. OTBET MOJATBEPIUTE COOTBETCTBYIOUIMMH MOJICKYJISIPHBIMH W HOHHO-
MOJIEKYJISIPHBIMU YPaBHEHUSIMU.

51. CocraBbT€ HWOHHO-MOJEKYISIPHBIE M MOJICKYJISIPHBIE YPABHEHHS pPEaKLIHUH
THIPOJIN3a U YKOKUTE PEAKIMI0 PacTBOPOB coliei: xyopuaa kenesa (III), cynedura
HaTpUS.

OJIP. TK-2. 3agmanus K J1abopaTopHbIM  paboTam IO  pasierny
«3aKOHOMEPHOCTH MPOTEKAHUS PEAKIIUN:

JlabopaTopHas pabora 3.

1) mpurotoButs 100 Mt 5 % (2 %, 3 %, 1 %) pactBOopa u3 20 % pactBopa
xJjopuaa HaTtpud (cynbdara HaATpUs).

2) paccuuTaTh MOJIIPHYIO KOHIICHTPAI[MI0, MOJISIPHYIO KOHIIEHTPAIUIO
HKBUBAJICHTA, MOJISIIBHYIO KOHIIEHTPALIUIO, TUTP MPUTOTOBIEHHOI'O pacTBOpa
JlabopaTopHas pabora 4.

1) BBIMOJHUTH XUMHUUECKUM IKCIIEPUMEHT T10 U3YUYCHHIO 3aBUCUMOCTH
CKOPOCTH PEaKIMK OT KOHIIEHTPAIlUX PEarupyrolinux BEIIECTB U TeMIEpaTyphl Ha
pUMepe B3aUMOCHCTBUS THOCYIh(aTa HaTPUS C CEPHON KUCIIOTOM;

2) mo AaHHBIM OIbITA PACCYUTATh OTHOCHUTEIBHYIO CKOPOCTh pEaKIuu U
MOCTPOUTH KPUBYIO 3aBUCUMOCTH CKOPOCTH PEAKIIUN OT KOHIICHTPAIIMU THOCYJb(daTa
HaTpus U OT TEMIIEPATYPBHI;

3) BBINOJHUTH OMBIT MO HM3YYCHUIO BIMSHHUS KaTalu3aTopa Ha CKOPOCTh
XAMHUYECKOU pEaKIUu.

JlaGoparopHas pabora 5. PacTBopsl anekTponuToB. 3MepeHrne BOAOPOIHOTO
MOKa3aTesisi CPeibl DJIEKTPOXUMUUYECKUM METOIOM.

1) wm3yuuth ycTpoiictBO W npuHIMO padotel pH Merpa. BrimoaHuTh
HKCIIEPUMEHT MO JJIEKTPOXUMHUYECKOMY OIPEAEICHUIO BOJIOPOJHOTO MOKa3aTess
Cpeabl B MPUTOTOBJICHHBIX PACTBOPAX AJIEKTPOJMTOB Pa3HOM KOHIICHTPAIIUH;

2)  paccuuTtath pH  NPUTOTOBJIEHHBIX  PACTBOPOB,  CPaBHUTH  C
AKCTIIEPUMEHTAIbHO-HANU ICHHBIMU 3HAUYCHUSIMU.

Jus trekymero kourpoJs TK 3:

OIIK-3 — CrnocobeH MpHUMEHSATh COOTBETCTBYIOIIMH (PM3MKO-MaTeMaTHYECKHH ammapar,
METO/BI aHallN3a U MOJIEIIMPOBAHMS, TEOPETHUECKOTO W IKCIIEPUMEHTAILHOTO MCCIIEAOBAHUS TIPU
peneHny pogeccuOHaIbHBIX 3a1a4



OIIK-3.3 — JleMOHCTpUpPYET 3HAHME OCHOBHBIX 3aKOHOB XMUMHH U MOHUMAHUE XUMHUYECKUX

MIPOIIECCOB

Tect TK-3

Bonpoc

BapuaHmbz omeema

1. Ilepsvim Ha kamooe Oyoem
B0CCMAHABIUBAMbCSL U3 CMeCU
600HbIX pacmeopos Cu(NO3)2 u

Cu

Zn

0Oba memanna 00HOBPEMEHHO

Zn(NO3)2 00UHAK08oU Cu, H2, Zn o0Ho8pemenHo
KOHYEHMpayuu:
2. Bewecmeo, npu snekmponuze NaCl
600H020 pacmeopa u pacniasa CuCl,
Komopo2o Ha eﬂekmpodax CuSO4
obpazyromcs 00UHAKOBbLE NaOH
NPOOYKMbL:
3. Pacmeop conu, npu CuSO4
7IeKmponu3e KOmopoti ZnSO4
00pasyomces uemsipe geujecmed Na2S
CaCl2

4. Coenacrno 3HAYEHUAM
CMAHOAPMHLIX  IJIeKMPOOHBIX
NOMEHYUAN08

0 _
EFE3+I.{FE2+_077B’
0 _
Eq,j2a-=136B,
0 _
Eg:, /28:~=1.06B,
0 —
EP ,1-=0.54 B

OpOMUO U UOOUO) UOHDL

MOJILKO UOOUO-UOHDL

mMOoJlbKO xﬂopud-uomﬂ

6ce 2aN02eHUO-UOHDI

cynopam  oceneza  (Ill) 6

CMAaHOapmHOM pacmeope

oKucjusaem...

5. Pacmeop conu npu CuCl,

27leKmponu3e KOmopotl Ha Na2S504
Kamooe u Ha aHooe 8vloeNAIomcs AgNO3
2asvl Cul?

6. Cpeda pacmeopa 6 KamooHom
npocmpancmee npu 21eKmpou3e

He usmenumcs

Cmanem xuciou

800HO20  pacmeopa  uoouoda Cmanem wenoyHotl
Kanusi. Cmanem netimpaibHol
7. B OKUCTIUMENILHO- | OKUCTISIeMCSl U 60CCMAHABNUBAECMCSL OOHOBPEMEHHO

80CCMAHOGUMETbHOU peakyuu
6NaOH + 3Cl, = 5NaCl +
NCIC103 +3H20

MOJIEKYIAPHBILL X0P ...

nodeepzaromc;z MOJIbKO OKUCTIEHUTIO

He U3MEHAeNn OKUCIUMENIbHO-60CCNAHOBUMENIbHO2O COCMOAHUA

l’ZOOGépZCI@WICfZ mMoJlIbKO 60CCNAHOBIEHUIO

8. Yucno anexmponos,

Komopoe omoaem 1 monb 6occmanosumens 6 OKUCIUMENbHO-

soccmanosumenvroul peaxyuu KOH+S=K,S0;+ K>S+ H,O pasHo...

9. Ipu OKUCIUMENLHO-
80CCMAHOBUMENbHOU  pPeakyuu
8 HeUmpaibHoU cpeoe
nepmaneanam kanus (KMnQO,)
80CCMAHABIUBACTNCS c
obpaszosanuem ...

Mn

KgMnO4

MHOZ.

7T
Mn

10. Ilpu 3apsaoke c8uHY08020

PbSO, + 2e—sPb +505 " ;




AKKyMyassmopa  Ha — aHooe
npomexaem npoyecc

PbO; + 4H' + SO~ +2e— PbSO+ 2H,0

Pb +SO%~ —PbSO, + 2e

PbSO, + 2H,0—PbhO; + 4H' + SO~ +2e

11. B 2ANbBAHUYECKOM YUHKOBDLU
onemenme ¢ KAOMUEBbIM HUKeNeabll
Kamooom 8 Kauecmee anooa 8 cepebpsHblil
CMAaHOapmHbIX VCI08USX MeOHblLL
Modicem 8blCMYNnamo

91EeKMpPoo.

12. Ilpu snexmponuze 6001020 H>
pacmeopa cynreghama meou (1) SO,
C UHEPMHLIMU INIEKMPOOaAMU Cu
Ha anooe npoucxooum 0,
sbloelieHue seujecmaea,

Gopmyna komopoeo umeem
8uU0

13. . Vpasuenue npoyecca,
npomexaowe2o Ha - Kamooe
npu  21eKmponuze  800H020
pacmeopa 2udpoKcuoa Kaaus,
umeem 6uo

2H>0 - de— 4H +0, T

K" +esK’

2H' +2e—H,

2H,0 + 2e—H, T+ 20H

14 3nauenue pH pacmeopa
yeenuuusaemcs 8 pezyiomame
NeKMPONU3A C UHEPMHbIMU
27IeKMpooamu 600H020
pacmeopa  coau,  Gopmyna
KOMOpOU Umeem 8Uo.

Cu(NOs);

NaCl

CuCl,

Na2S04

15. Haubonvwee ronuuecmeo
aneKmpuyecmea nompeoyemcsi
o4 NOLYYeHUs. nymem
9NeKMpOoaU3a (861X00 NO MOKy
npunsmes  pasuvim  100%) 1
cpamma ...

Cd

Hg

Mg

Cu

16. Ilpu snekmponuze 600H020
pacmeopa, cooeparcauyeo
Humpamer pmymu (I1), meou

Hg, Cu, Ni, K

Hg, Cu, Ni, K, H,

Cu, Hg, Ni, H,, K

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

nocne008amenbHoOCb

BblOCICHUS sewecms Ha

Kamooe umeem 6Uo:

17. Ipu NOGbIULEHHOU SO,
B1AHCHOCTNU Hauboee N,
KOPPO3UOHHO-AKMUBHbIM CO,
2A430M A6NAemcA ... CcO
18. JKenesnoe wusoenue npu YUHK
Hapyueruu YenocmHocmu 071060
NOKpbIMus 60 BAANCHOU MacHull
ammocghepe byoem AIOMUHUTL

paspywiamuscs Ovicmpee, eciu




memaililom NOKpovlmuAsl

A671emcsl
19. Ilpu xoppo3uu, cea3zaHHoU 40H -4e=2H,0 + O,
C  HapyuleHuem  YUHKOB0O2O Zn’-2e = Zn*"
NOKpbIMUsL ~ HA  JHCEe3HOM Fe'-2e = Fe’'

usoenuu 80 BIANCHOM B030yXe, Fe”" + 2¢ = Fe'.

Ha aumoode 0Oydem npomexamo
peakyus, ypasHenue KOmMopou
umeem 8U0:

20. Cymma kos¢hpuyuenmos 6 CymMmmapHom ypasHeHul npoyecca d1eKmpoau3a 600H020 pacmeopa
Humpama cepedpa pasna ...

21. Jlna docmudiceHus

. -0
Haubonvweeo 3nauwenus IC Mapearyesoit EMn2+/Mn =-1I3B
2aNbBAHUYECKO20 — dNleMeHmda, 0
O0OHUM us 91eKMpPo008 nuxeneeviti E 2 =-0,25B
KOmopoz2o aenaemcs Ni ¢t /Ni
CMAaHOapmHulil YUHKOBBLU cepeGpanbiil EO — 4+0.80 B
9NEKMpPoo (EO o = — Ag+/Ag
Zn“=" | Zn - -0
0,76B), 6 kauecmee 6mopoco meonbiil F 2+ =T034B
Cu” ' /Cu

Heobx00UMO UCNOIBb306AMb
CMAHOAPMHLLL INIEKMPOO.

22.Cymma ko3 @uyueHmos 6 cymmapHoMm YpasHeHUuu npoyecca dJ1eKmpoau3a 600H020 pacmeopa
Humpama cepeopa pasua ...

23.I1pu snekmponusze pacmeopa xaiopuoa meou(ll) na xamooe evidenunoce 12,7 2 meou. Oowvém

2aza (H.y.), 8bl0enUBUe20Cs HA aH00e, PABeH JL.

24. Ilpu npoxoocoeHuu uepe3 pacmeop Humpama cepeopa KOIUYecmsea JIeKmpuiecmsd
senuyunou 48250 Kn na kamooe obpaszyemcs epamma(—o8) uucmozo cepebpa (F=96500
Kn/monw)

25. O/IC meOno2o0 KOHYEeHMPAYUOHHO20 2AIbEAHUYECKO20 dNeMeHma Oyoem umems HAubOoIbULee
3HaueHue, eciu OOUH U3 JJIeKMpPoO08 CMAHOAPMHbLIL, a OpYy2Ol NOSPYICEH 6 PACmEop,
KOHYEHMPayusi UOHO8 MeOU 8 KOMOPOM COCMABIISIem MOJIb/].

26. Cymma xoaghgpuyuenmos 6 negoul wacmu ypasuenus peaxyuu KMnOy4 + K,SO; + H,SO4—>...
cocmasusem ...

Bomnpock! k kommiekcHoMy 3amanuto TK3 (Cpce)
1.YTo Takoe 3ieKTpOOTPULIATEIBHOCTh aToMa?

2.YT1o0 Takoe cTeneHb OKUCIICHUS?

3.B uem oTiin4Me MOHATUN BAJICHTHOCTU U CTEIICHU OKUCJICHUS?

4 Kak Ha3bIBalOTCsl PEAKIIUM, COITPOBOKIAIOIINECS U3BMEHEHUEM CTETICHU
OKHUCJICHUS?

5.B 4eM CymHOCTh NPOLECCOB OKUCIIEHUS] M1 BOCCTAHOBIICHUS?

6.Kakue MoJIeKyJibl, aTOMBI HOHBI MOTYT OBITh BOCCTAHOBUTEIISIMU, & KAKUE —
OKHUCIIUTEISAMU?

7. Kak onpenensercs CTeNEeHb OKUCICHUS DJIEMEHTOB B COEIUHEHUN?

8. Kak kmaccuuuupyroTcsi OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIC PEAKITUHN?

9. IlpuBeauTe mnpaBUJIa ONpPEJCICHUS CTEIECHEH OKHUCICHHUS DJIEMEHTOB B
COCJIMHCHUSX.




10. Kak Bnuser cpega Ha NPOTEKAHHE OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIX
MPOLECCOB?

11. Kak ompenenuTs  HampaBlIEHHE  OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu?

12. Kakue npouecchl Ha3bIBAIOTCS JICKTPOXUMUYECKUMU?

13. Ha xakue nBa Tuma noapasaeisitoTcs 31E€KTPOXUMUYECKHUE TPOLIECCHI?

14. Yto Takoe 3JIeKTPOJHBIN MOTECHIIAAIT?

15. MOXHO 1T SKCIIEPUMEHTAIBHO ONPEICIUTh a0COMOTHOE U OTHOCUTEIHHOE
3HA4YEHUE AJIEKTPOJAHOr0O MOTEHIana’?

16. YUto Takoe IBOMHOM 3JIEKTPUUECKUM CIIOMN?

17. Yrto Ttakoe osnektpon? HaszoBute Tumbl 3nekTpoaoB. Pacckaxure
YCTPOMCTBO BOAOPOIHOTO AJIEKTPOA.

18. Yto Takoe cTaHIapTHBIE 3JIEKTPOIHBIE MOTEHIIHAIBI METAJIJIOB?

19.1loTrennman Kakoro 3JeKTpoaa MPUHUMAIOT PaBHBIM HYJIIO U UCIIOJIb3YIOT B
KAueCTBE JJIEKTPOJA CPABHEHUS MPU H3MEPEHUM DJIEKTPOJHBIX IMOTEHIINAJIOB
pa3JIMYHbBIX METAJIOB?

20. Kakyro uHpOpMAIMIO COACPKUT IICKTPOXUMUUYECKUA P CTaHAAPTHBIX
AIIEKTPOHBIX MOTEHIIMANOB? (Psil HANPSHXKEHUNM METaIoB)?

21. Kak ompeaensto 3HAYEHUs AJIEKTPOAHBIX IMOTEHLIHAIOB I YCIOBH,
OTJINYAIOIIUX OT CTaH/IAPTHBIX?

22.0T1 4ero 3aBUCHT JIEKTPOJHBIN MOTCHIUAI MeTasa?

23. Yro Takoe ralbBaHUYECKUN SJIEMEHT?

24. B yeMm npu4nHa BO3HHMKHOBEHHUS IJEKTPUUYECKOTO TOKA B TAIIbBAHUYECKOM
aneMeHTe?

25. KakuM 00pa3oM 3aluChIBAIOT YCIOBHO CXEMY T'aJIbBAHUYECKOTO 3JIEMEHTa?

26. Kakoii 25eKTpoJ Ha3bIBaIOT KaTOIOM, KAKOW — aHOAOM?

27.Kakue npoliieccsl MpOTEKaloT Ha aHOJIe, Ha KaToie?

28. Kakoii 371eKkTpo/1 B raJJbBAaHUUYECKOM DJIEMEHTE SBJISETCS KaTOJOM M KaKoi
a”HosoM?

29. Kak 3ammceiBaeTcs TOKOOOpasyromias peakius s TalbBaHUYECKOTO
3nemenTa?

30. Yro Ha3zmBaroT oanekTponBwkymer cwion (DJIC) rampBaHHYECKOTO
aremMeHTa’?

31. Kak Beruncisitor 91C raapBaHMYECKOTr0 JIEMEHTA?

32. Kak cBszanbl Mexay coboi BenmuuuHbl DJIC u sneprum ['mbOca s
XUMHUUYECKOTO MPOIIECCa, JIKAIIETO B OCHOBE pa0OThI rajJbBAHUYECKOTO dJIEMEHTA?

33. Yrto HasmBaerca osekTposm3om? Ilpu kakux ycnoBHSX BO3MOKEH
AIEKTPOJIN3?

34. Kakue 53JIeKTpOAbl MPHU SJICKTPOJIM3E HA3BIBAIOTCA KATOJAOM W AHOJIOM?
Kakue nporiecchl MPOTEKAIOT HA ATUX JIEKTPOJIAX MPH ANEKTPon3e?

35.Kakue meTamibl MOXHO TMOJIYYUTh MPHU JIEKTPOJIU3E PACIUIABOB U HENB3S
MOJIYYUTh MPU JEKTPOIN3E BOIHBIX PACTBOPOB UX COJEH?

36. MoxeT 1 pacTBOPSITHCA KaTOJ MPHU IEKTPOIN3E?

37. Kak mpoTekaeT mHpolecc OKUCIEHUSA MPU MPOBEICHUM DBJIEKTPOJU3a C
HEPaCTBOPUMBIM aHOJOM?



38. Kak mporekaer mpouecc OKUCIEHUS NpPU MPOBEAEHUHU DSJIEKTPOJIH3a C
aKTUBHBIM, PACTBOPUMBIM aHOJOM?

39. Kakue 31eKTpOXMMHUYECKHE MPOLECCHl MPOTEKAIOT MPHU SJIEKTPOIU3E
pacIu1aBoOB AJIEKTPOJIUTOB?

40. Yem oTamyaercs 5SJIEKTPOJIU3 BOJHBIX PaCTBOPOB 3JIEKTPOIUTOB OT
3JIEKTPOJIN3A UX PACIIaBOB?

41. Jlna Kakux METAJUIOB XapakKTep KAaTOAHBIX IPOLECCOB IPHU AIIEKTPOJIN3E
pPacTBOPOB U PACIUIABOB MX COJIEW OJAMHAKOB?

42 .KakoBa nocneoBaTeIbHOCTh BOCCTAHOBIIEHUSI HA KaTOJE MPHU 3JIEKTPOJIH3E
BOJIHBIX PACTBOPOB 3JIEKTPOIUTOB?

43. KakoBa mocinefoBaTeIbHOCTh OKHCIIEHHS Ha aHOJAE MpPU DIEKTPOJIH3E
BOJ/IHBIX PAaCTBOPOB AJIEKTPOIUTOB?

44.OKuCHA0TCA I Ha aHOJE aHWOHBI OKCOKHUCJIOT IPHU 3JEKTPOJIM3E BOJHBIX
PacTBOPOB COOTBETCTBYIOUIUX KHCIIOT U 00Opa3yeMbIX UMHU COJIEH?

45.Kakune Tunbel aHOJOB BBl 3HAETE?

46. Ha ueM OCHOBaH METOJ OYMCTKH METAIIOB 3JIEKTPOJIU30M?

47. B ueM cymHOCTh 3akOHOB Papajesi, ONHUCHIBAIOUIUX KOJUYECTBEHHYIO
CTOpPOHY ITPOLIECCOB 3JIEKTPOJINA3a?

Tunoselie 3amaun (P33) TK-3:

1. JIns nOpuUBEJEHHOIO YpPaBHEHHUSI OIpPEACIUTE CTEIEHU OKHUCICHHUS BCEX
aTOMOB, BXOJSIIMX B MOJCKYJIBI HCXOJHBIX BEIIECTB M TIPOIYKTOB PEaKIIUH.
Haiimute »1eMEHTHI, MEHSIOIINE CTEICHb OKHUCIICHHS, YKOKHUTE OKHUCIHTEIb U
BOCCTaHOBUTENb. PaccraBbre KOIPOUIIMEHTHI METOAOM HOHHO-3JIEKTPOHHOTO
OajlaHca C y4yeTOM Cpebl, B KOTOPOM MpOTEKaeT peakuus (Kucias, MIeI04YHas],
HEUTpaJibHas).

KMnQOy4 + P + H,SO4 — H3PO4 + K»SO4 + MnSOy
KOH + Cl, - KC1 + KOCI + H,O

NaNO, + PbO, + H,SO4 — NaNO3 + PbSO4 + H>O
Jb+H)S—>HJ+S

Sn + HNO3 — Sn(NO3)> + NH4NO3 + HpO

H»oS + H>SO4 — S + SO2 + HyO

SO, + KMnOy4 + HyO — K5SO4 + MnSO4 + HySOy4
PbO, + HC1 — ClI, + PbCl, + H,O

Bi + HNO3 — Bi(NO3)3 + NO + H,O

KCl103 + HC1 —» KCI + Cl, + H,O

KMnQOg4 + NO + H»SO4 — HNO3 + MnSO4 + K»SO4 ++ KNO3 + H,O
J» + Brp + HbO — HJO3 + HBr

Sn + H»SO4 — Sn(S04), + SO, + H,O

Clp + KBr + KOH — KBrO3 + KCl + H,O
Mn(NO3),; + KClO3 + HO - MnO, + HNO3 + KCl



CryO3 + KOH + KNO3 = K»CrO4 + KNO, + H,O
KMnOy4 + K»S + H O - MnO;, + KOH + S

Fe + HNO3 — Fe(NO3)3 + NO + H,O

FeSO4 + H>SO4 + HNO3 — Fey(SO4)3 + NO + H,O
SO, + Clp + H)O — H2SO4 + HCI

2. CocraBbTe CXEMBbI ABYX TrajiIbBAHUYECKUX DJIEMEHTOB, B OJHOM U3 KOTOPBIX
MeJb CITy’Krsia Obl KaTOJIOM, a B IPYroM aHojoM. HamummTe ypaBHEHUS peaKIluii,
MPOUCXOMSIINUX TIPU pabOTe ITHX AJIEMEHTOB. BhIUMCINTE 3HAYCHMSI CTaHIAPTHBIX
OJIC nns 3THX ralbBaHUYECKUX 3JICMCEHTOB.

3. BblumcnanuTe TOTEHIMAT BOJOPOIHOTO »IeKTpona, eciu [H'|=
=3,8-10"3 mous/ 1.

4. Tlorenuman BomopoaHoro sinektpoma paseH —0,145 B. Onpenenure pH
pactBopa.

5. Beluucinure, Kak HM3MEHUTCS DJIEKTPOJHBIA MOTEHIHMAN IMHKA, €CIIH
KOHIICHTpAIUsi pacTBopa cyJibdara LHMHKA, B KOTOPHIA TMOTPyX,EHa IMHKOBAS
mactuHa, ymenbmutces ot 0,1 1o 0,01 mMomw/m.

6. IloTeHuman MapraHieBoOro >JIEeKTpoja, MOMEIIEHHOIO B PacTBOP €ro COJH,

coctasui —1,1 B. Berunciure KOHIEHTPALUIO HOHOB Mapranna Mn2* (Mos/n).
7. BprauciauTe MOTEHIMAI KEJIE3HOTO AJIEKTPOJIA, MOrPYKEHHOTO B PAaCTBOD,
conepxamuii 0,0699 r FeCl, B 0,5 1.

8. PaccunraiiTe 37€KTpOHBIE MOTEHIMAIBI MAarHUsl B PaCTBOPE €ro COJM IMpHU
KOHILIEHTpaiuax noHa Mg2™ 0,1; 0,01; 0,001 Mo/

9. BeluncanTe KOHLIEHTpALuio HoHOB HT B pacTBOpe, B KOTOPOM MOTEHLUAI
BOJIOPOJHOTO 3JIEKTpoAa paBeH —236 MB.

10. Onpenenure BENIMYMHY 3JIEKTPOAHOTO MOTEHIMANIA MEAM, MOTPY>KEHHOU B
0,0005 M pactBop Cu(NO3)».

11. Ilpu kakoii koHueHTparuu MoHOB Cu2™ (MOIB/J) 3HaUYeHHE IOTEHIUANA
MEJIHOTO 3JIEKTPOAA CTAHOBUTCS PABHBIM CTaHAAPTHOMY MOTEHUHATY BOJIOPOIHOTO
aeKTpoaa?

12. 3/1C ranpBaHUYECKOTO 3JIE€MEHTa, 00Pa30BAHHOTO HUKENEM, TIOTPY>KEHHBIM
B PacTBOpP €r0 COJNM C KOHIEHTpauued MOHOB HuKens 10-4 monn/n, u cepebpom,
MOrPY>KEHHBIM B pacTBOp ero coyiv, paBeH 1,108 B. Onpenenure KOHIEHTPAIUIO

HOHOB Ag™ B pacTBOpe €ro Coum.

13. CocTaBbTe cXxeMy pabOThl TalbBAHHMYECKOTO 3JIEMEHTa, OOpa30BaHHOIO
JKEJIe30M U CBUHIIOM, norpyxkeHHeiMu B 0,005 M pactBopb! ux coseir. Paccuuraiite
OJ1C »TOro sineMeHTa.

14. CoctaBbTe CXEMy TIPOIIECCOB, MPOUCXOMIIIMX TpU paboTe MeTHO-
KaJIMHEBOTO TaJIbBAHMYECKOTO 3JIEMEHTA B CTAHJAAPTHBIX YCIOBUSX, PACCUUTANTE €r0
OJC. UYro Takoe KOHIICHTPAILMOHHBIM TalibBaHWYeCKUM »snemMeHt? IlpuBenure
IpUMeED.



15. Beruucnure 3J{C cepeOpsiHO-IIMHKOBOTO TaJIbBAHUYECKOTO 3JIEMEHTA, €CIIU
oOpa3sylolue ero 3JIeKTPOIbl MOTPYKEHbI B PACTBOPHI C KOHIEHTpAIMEel KaThOoHa
0,002 monp/n1. CocTaBbTe CXEMY AJIEMEHTA.

16. Paccumnraiite 3/IC ranpBaHMueCcKOro 3JIEMEHTa, 00pa30BaHHOTO MarHUeM U
IMHKOM, TMOTPY’)KEHHBIMH B PAacCTBOPbl HUX COJIEH C KOHIICHTpAlUIMH HOHOB
[Mg2+]=1,8-10-5 , [Zn21]=2,5-10-2 momnb/ 1.

17. CoctaBpTe CX€My KOHILIEHTPAIMOHHOTO TaJlbBaHUYECKOIO 3JIEMEHTA:
cepeOpSAHBIIA SIIEKTPOJ B pacTBope ero coiu ¢ [AgT]=10-4 mons/n u cepeOpsHbIii

31eKTposl B pacTBope ¢ [Agt]=10-3 mons/ 1. YKakuTe, Kakoil U3 dIEKTPOIOB OyIeT
aHOJIOM, Kakoi - katogoM. Paccuutaiite DJ]C snemeHTa.

18. Paccuuraiite 3/IC rambBaHMYECKOTO SJIEMEHTA, COCTOSIIIETO H3 JBYX
MEJIHBIX TUIACTHH, NOTPY>KEHHBIX B PACTBOP COJU MEIU C KOHIIEHTpaUUel y OJHOIrO
u3 »nektponos [Cu2t]=1,0 mons/ 1, a y apyroro - [Cu2™]=10-3 mons/m.

19. 'anbBaHMuYECKas 1ENb COCTABJIEHA W3 XKEJE€3a, MOTPY>KEHHOTO B PacTBOP
ero CcoaM C KOHLEHTpauueil wuoHoB Fe2T, pasmoit 0,001 moms/n, m wmemy,
Norpy’k€HHOM B pacTBOp €€ cosn. Kakoil KOHIEHTpalHMH JOJKEH OBITh PacTBOP
Menu, yToObl DJIC 1enu Obu1a paBHOUM HYJIIO?

20. Hanummre ypaBHEHUS JJIEKTPOAHBIX NPOLIECCOB, IPOTEKAIOIIUX IIPU
anekTposnn3e BojgHoro pactBopa BaCl, c¢ yromapHbIMU 3aekTpojgamMu. UTo Takoe

noJisipu3aiysl B mpoleccax dJekTponusa? Kakue BUAbl MOJApU3AIMUA Bbl 3HACTE U
KaKOBBI TPUYMHBI UX BO3HUKHOBEHMUSI?
21. Ilpu snextposmsze BoaHoro pactBopa SnCly Ha aHonme Bbigenwioch 4,43

mutpa Cly (ycnoBusi HopMaibHbie). Kakoe BemecTBO M B KakOM KOJIMYECTBE

BBIJICTIMIIOCH Ha Kartoae? Hanuimre cxemy 31eKTpoau3a.
22. HanummTe ypaBHEHUS SJIEKTPOIHBIX MPOILIECCOB, MPOTEKAOIIUX MPHU
anekTponn3de BoaHoro pactBopa FeCly ¢ wuHeptHeiM  aHomoMm. KakoBa

IIOCJIEIOBATEIBHOCTh OKUCJIEHUS HOHOB M MOJIEKYJ Ha aHOJE MPHU DJIEKTPOJIN3E
COJIEH pa3IMYHBIX THUIIOB?

23. Kakoit 06bem kuciaoponaa (H.y.) BBIICTUTCS TIPHU MPOMYCKAaHUU TOKa CHIION
6 A B Teuenne 30 muH uepe3 BoaHbi pactBop KOH? Hanmmure cxemy anekrponusa
BogHOTO pactsopa KOH.

24. HanmmuTe ypaBHEHUS DJIEKTPOAHBIX NPOLIECCOB, IPOTEKAOIINUX IPHU
anekTposnn3e BogHoro pactBopa Ca(NOs3z),; ¢ uHepTHbIMU 3ekTpoaamu. Kakora

MOCIIEIOBATEILHOCTh BOCCTAHOBJICHHSI HMOHOB M MOJIEKYJ Ha KaToAe IIpHU
AIEKTPOJIU3E COJNEN PA3TUYHBIX TUIIOB?

25.1lpn kakoWl cuJIe TOKa MOXHO TOIyuuTh Ha katoae 0,5 r Huxens,
noaBeprasi anekTposm3y pactBop NiSO4 B Teuenue 25 MuH? Hanumure cxemy

npoliecca 3IeKTPOIU3aA.

26. [Ipu snexTposiv3e pacTBOpa XJOPUJA JIBYXBaJEHTHOTO METajula Ha aHOJE
BbIAeUi0oCch 560 M ra3a (ycliOBUsT HOpPMallbHBIE), @ Ha KaTOJIe 3a ATO K€ BpeMs
BbIIeIIOCH 1,6 T metanmna. Kakoi 310 mMeraiui? Hanummure cxemy 3JI€KTposiM3a
pacTBopa CoJH.



27. Kakast macca cepeOpa BbIACIUTCS IpU MPOITyCKaHUHM TOKa CUJIon 6 A uepes
pactBop HuUTpara cepebpa B TeueHue 30 muH? Hamummre cxemy mnponecca
AIIEKTPOJIN3a pacTBOpa HUTpaTa cepedpa.

28. [Ipyn nmpoxoxkACHUM Yepe3 pacTBOP COJU TPEXBAJICHTHOIO MeTajula TOKa
cumon 1,5A B Tteuenme 30 MmuH Ha katoae Beaeauiaock 1,071 r wMeramna.
Ornpenenure aTOMHYIO MacCy MeTalIa.

29. Ilpu snextponuze BogHoro pactBopa Cry(SO4)3 TOkOM cuioi 2 A Macca

KaToJla yBEIWYuiIach Ha 8 r. B TeueHHe Kakoro BPEMEHU MPOBOIAUIN SIIEKTPOJIU3?
Hanummre cxemy npouecca 3JIeKTpoan3a.

30. OnummTe mporece prkaBiaeHU *kKejle3a Bo BlaxxHoH atMocdepe. K kakomy
TUILY KOPPO3UU - XUMUYECKOUN WJIM 3JIEKTPOXUMHYECKON - OTHOCUTCS ATOT Iporecc?
Hanmummre ypaBHEHUS COOTBETCTBYIOLIUX PEAKIIAM.

31. OnummTe CyIHOCTh IpoLecca 3IEKTPOXUMUYECKON Kopposuu. [louemy B
WHEPTHOU aTMoc(epe Mpouecc KOppO3uu MPOTEKAET 3HAYUTEIBHO MEIJIEHHEE, YeM
Ha BO3ayxe?

32. KatoHbIM WM aHOJHBIM SBJISIETCS CBUHIIOBOE MOKPBITHE Ha XKejese?
CocraBpTe ypaBHEHHsI aHOJHOTO M KaTOJHOTO ITPOLIECCOB KOPPO3HM TAKUX W3JIEIIHN
IIPU HAPYIIEHUH LIEJIOCTHOCTH ITOKPBITUS BO BIAKHOM BO3IyXE.

33. Oxapakrepusyinre AHOJIHBIN " KAaTOIHBIN IIPOLIECCHI pu
AIIEKTPOXUMHUYECKOW Koppo3uu. Kakyio posb urpaer atMochepHbI KUCIOPOA B
npolreccax Koppo3uu?

34. O0OBsCHUTE CYLIHOCTH Ipoliecca KOPPO3UM JKEJI€3a, MOKPHITOTO LIMHKOM.
Hanumure COOTBETCTBYIOIINE YPABHEHUS PEAKLINN.

35. Jlie NUINEBBIX KOHCEPBOB NPHUMEHSIOT IIOCYAy M3 JIMCTOBOTO KENe3a,
ITOKPBITOTO OJIOBOM. ByZEeT M 3TO MOKPBITHE 3JIEKTPOXMMHUYECKOM 3alUTON NpPH
MTOBPEXIAEHNH CJ10s51 0J10Ba? J[aiiTe MOTUBUPOBAHHBIN OTBET.

36. IloueMy XHMMHYECKH YHUCTOE XKeje30 ABIsieTcsl 0ojiee CTOMKMM MpPOTUB
KOpPPO3UH, YEM TEXHUYECKOE Kene30? J[ailTe MOTUBUPOBAHHBIN OTBET.

37. Onumurte mpoiecc arMocPepHO KOPpO3UU JKejie3ad, MOKPHITOrO CJIOEM
HUKEJd, MpU HapyUIeHUU UEJIOCTHOCTH NOKpbITUA. [IpuBeauTe 535€KTpPOH-HBIE
YPaBHEHUS aHOJHOIO U KATOJHOT'O MPOLECCOB.

38. XKenezHoe wuznenue MNOKPBUIM KaAMHEM. AHOJHBIM WM KaTOJHBIM
aBigeTcss 3T0 NOKpbITHE? (COCTaBbTE DBIJIEKTPOHHBIE YpPaBHEHHsS AaHOAHOIO M
KAaTOJHOI'O IPOLIECCOB KOPPO3UHU ITOI0 M3IAEIUA BO BJIAXKHOM BO31YXE U B COJITHOU
KHUCIIOTE.

39.B 4em 3aki04yaercs CYIIHOCTh IMPOTEKTOPHOM 3alllUThl METAJLUIOB OT
Koppo3uu?

40. IlIpu nsnextposm3e BogHOTO pacTBopa xiyopuaa ojoBa(ll) ©Ha aHome
BbiAenunoch 4,48 1 xnopa (H.y.). Kakoe BemectBO M B KakOM KOJIHMYECTBE
BBIIEJINJIOCH HA KaToae”?

41. Ilpu snextponuse pactBopa xyopuna menu (II) macca karoga yBenuuuiach
Ha 3,2 r UTo mpou301uI0 IpU 3TOM Ha MeAHOM aHoze? Kakoe BelmecTBO BBIAEIUIOCH
Y B KakoM KosimuectBe? Hanummre cxemy 31eKTpoiaun3a.



42. Ilpu anextpoause pactBopa xjopuna meau (II) macca karoga yBennuuiach
Ha 3,2 1. YUro mnpouszonuio mpu 3TOM Ha MeaHoM aHoje? Kakoe BemiecTBo
BBIJICJIUIIOCH M B KAKOM KoJmdecTBe? Hanummre cxeMy aekTponn3a’?

43. DnekTponu3 pacTBopa cyib(aTa HEKOTOPOro MeTajula MPOBOAMIU IPHU
cusie Toka 6 A B TeueHue 45 MUH, B pe3yJIbTaTe Y€ro Ha KaTOAE BBIACIUIOCH 5,49 T
MeTasuia. Beraucnure MOJISIpHYIO Maccy SKBUBaJeHTa MeTalla.

44. HanumuTe cXeMy AJIEKTPOJM3a BOJHOTO PAcTBOpa XJIOpHIA KalblUsi U
CXEeMY D3JIEKTpOJIM3a paciulaBa XJIOpHAa Kaiblusa. B kakom ciydae MOXET ObITh
MOJIYYEH METAIIMYECKUI KaJlbLni?

45. OnummuTe mporece aTMOCHEPHOTO PIKABIICHUS KEIE3HBIX U3ICTTUH.

46. Onummute mporecc aTrMochepHOW KOPPO3HM JIy>KEHHOTO XKeje3a Mpu
HapyIICHUU TTOKPHITHUSI.

47.0numure mpouecc aTMoc(epHoil KOppO3UH OIMHKOBAHHOTO >Keje3a Mpu
HapyIIEHUU TOKPBITHSL.

48. Kak mnporekaer arMocdepHas KOpPpO3Ms Kejle3a, MOKPBITOIO CI0EM
Hukens? ONUIINTE aHOJIHBIM U KaTOJIHBIN MPOLECCHI.

49. AHOIHBIM WJIM KaTOAHBIM SIBJISIETCSI CBHHIIOBOE IMOKPBITHE Ha Kejese?
OnumuTe Mpouecc KOPpPO3UM 3TOTO HU3JEIMs BO BIAXHOM aTtMocdepe Ipu
HapyIIEHUU TOKPBITHSL.

50. U3nenue u3 kene3a MOKPHUIM KaJMUeM. AHOTHBIM WM KaTOAHBIM OyIeT
3TO MOKpbITHE? ONUIINTE NPOLECC KOPPO3HH 3TOT0 U3/EIINS BO BIAXKHON aTMocdepe
MIPU HAPYIICHUHU TOKPBITHS.

51. HaszoBure nBa meTamia, KOTOPbIE MOTYTCIYKHTh JJISI JKEJI€3a KaTOIHBIM
noKpbITHEM. ONMUIINTE NPOLECC KOPPO3UU BO BIAKHON atMoc(epe npH HapylIeHU!
TaKOTO MOKPBITHSL.

52. Ha3oBuTe nBa MeTaiuia, KOTOPbIE MOTYT CIIYXHWTb ISl XKEJIE3a aHOIHBIM
nokpbITeM. OMUIIUTE MPOIECC KOPPO3UU BO BIAKHON aTMocdepe mpu HapylIeHUU
TaKOTO MOKPBITHSI.

53. JInsg nmUIEBbIX KOHCEPBOB IMPUMEHSIOT IMOCYJy M3 JIMCTOBOIO >Kele3a,
IIOKPBITOTO OJIOBOM. ByZeT JM 3TO MOKPBITHE JJIEKTPOXUMHUYECKOW 3aLUTOU IPU
MOBPEXKIEHUU CII0S 0JIOBA?

OJIP. TK-3. 3aganus k gjabopaTopHbIM  paboTamM 1O  pasierny
«DNEKTPOXUMUYECKHUE MTPOLIECCH»:

JlaGoparopHas paboTa 6.

1) mpoBecTH OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIMA B Pa3IAIHBIX
cpenax (KUCIOM, HEUTPaTbHOU U IIEJTIOYHOMN);

2) onpeneuTh TUI BCEX PEaKIUi OKUCIICHUS — BOCCTAHOBJICHUS;

3) ompeaenuTh HW3MCHSIONIMECS CTEICHW OKHCJICHHS DJIEMCHTOB B
COCIMHECHUSX yYaCTBYIOIIUX B OKUCIUTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKITUSX;

4) cocTaBUTh YPaBHEHUS OKHCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIUN C
yaetroM pH cpeapl M KoIM4YecTBa aTOMOB KHCJIOPOJA, MCIOJB3YS METOJl MOHHO-
AIIEKTPOHHOTO OajaHca.

JlaGopaTopHas pabora 7.




1) coOpaTh METHO-IIMHKOBBLIN TaJIbBAHUYECKUN D3JIEMEHT M HW3MEPUTH €Tro
HaIpsKEHUE;

2) paccuutath OJIC MEIHO-IIMHKOBOTIO TajbBaHUYECKOIO D3JIEMEHTA, €CId
KOHIICHTpAIIUsl MOTEHIMATIoNpeesaonux nonoB meau passa 1 (0,1; 0,01) momns/m,
nonoB mmHka 1 (0,1; 0,01) monws/n. KoHmeHTparus 53J€KTPOJUTOB, B KOTOpPBIC
MOTPY’KAIOTCS AIIEKTPOIbI, OMPEEISAETCS MPEnoaBaTeIeM

3) coOpaTh KOHIEHTPAILMOHHBINA TajJbBAHUYECKHM SJIEMEHT U H3MEPUTh €ro
Hanpsbkenue; paccuutatb J/[C KOHIEHTPAIIMOHHOTO TaJlbBaHUYECKOIO 3JIEMEHTA,
€CJIM KOHIICHTPAIUS MOTEHITHaIoNpeaestonmux noHoB pasaa 0,1; 0,01 moms/m.
JlaGoparopHas paboTa 8.

1) MO3HAKOMUTHCS ¢ OMTMCAHUEM U TPUMEHEHUEM BBITIPSIMUTEIHHOTO
yctpoiictBa BCA-5K-Y3;

2) MPOBECTH SKCIEPUMEHT B COOTBETCTBUHU C €r0 OMUCAHUEM U COOIIOJICHUEM
TEXHUKU O€30MacHOCTH, COCTABUTh CXEMbl DJIEKTPOJIM3a PACTBOPOB COJIEH C
yKa3aHUEM MPOYKTOB JIEKTPOIN3a U OOBICHEHUEM DJIEKTPOJIHBIX MPOIIECCOB.

JlJ1st MpOMeKyTOYHOM aTTeCTALUM:

Ilepeuensv s5K3aMeHAYUOHHBIX BONPOCOB

1. Ilpenmet xumuu. [loHsiTHE O MAaTEpUU U JBUKECHUM.

2. 3aKOH COXpPaHEHHUS MACChl U DHEPTHH.

3. 3HaueHHe XUMUH B U3YUYECHUH MPUPOIBI U PA3BUTUU TEXHUKHU.

4. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI XUMUHU. 3aKOH SKBUBAJICHTOB.

5. IlepBeie moxpenu ctpoeHuss aroma. Mogens aroma JIx. TomcoHa,
IJIaHeTapHas MoJiesib atoMa 3. Pezepdopra.

6. KBanTel 1 Mmojiesib atoma bopa.

7. KBaHTOBO-ME€XaHMUYECKasi MOJIENIb aTOMa BOAOpoAa. J{BoMCTBEHHAs npupoaa
anektpona. Opoburans. BonroBoe ypaBaenue [lIpenunrepa. KBantoBsie uncna.

8. KBaHTOBbIE 4YHMCJa, XAPAKTEPU3YIOIIHE COCTOSHUE DJJIEKTPOHA B aTOME:

riaBHoe (1), opoutansHoe (/), MarHuTHOE (71]), CIMHOBOE (715). ATOMHBIE OpOUTAIIH.
DHepreTuyecKuil ypoBeHb. JHEPreTUYECKUI OAYPOBEHb.

9. CTpoeHue MHOTO3JIEKTPOHHBIX AaTOMOB. OJEKTPOHHBIE KOH(Urypanuu
aneMmeHTa. [lpaBuna  3amoyiHEHHsI  BJIEKTPOHAMHM  aTOMHBIX — opOuTanei B
MHOT'03JICKTPOHHBIX aTOMaXx: MPUHIIUI MUHUMAJILHOW SHEPTUH, TTPABUJIO
B. Kneukosckoro, nmpuHuun 3amnpera [laynu, npasuio ['yHaa.

10. ITepuognueckuii 3akon .M. Mennaeneena.

11. [lepuoauueckas cucTeMa 3JIEMEHTOB U JJICKTPOHHAs CTPYKTypa aTOMOB.
DNeKTpOHHBIC aHAOPTH. XaPAKTEPUCTUKA HIEMEHTOB S-, p-, d-, f~CEMEUCTB.

12. Ilepuoauueckre CBOMCTBA AJEMEHTOB: PHEPrys MOHU3ALMU, CPOJICTBO K
ANEKTPOHY, SIEKTPOOTPUIATETLHOCTh, aTOMHBIE PAJNYCHI.

13. OcHOBHBIC BUJIBI CBSI3EH: HOHHAS, KOBAJICHTHAS, 1 METAJNIMYSCKAS CBSI3H.

14. KoBaneHTHasi CBs3b: MOJSPHOCTh, OOMEHHBIA M JOHOPHO-AKIIECTITOPHBIN
MEXaHH3M 00pa30BaHMs KOBAJICHTHOM CBsI3U. MeTona BaneHTHBIX cBsaseit (MBC).



15. IlpocTpancTBeHHast CTPyKTypa Moijekyn. ['uOpuauszanuss aTOMHBIX
opOutanei. [1oaspHOCTh MOJIEKYII.

16. Meton  monekynsapHbix — opOutaneit (MMO). CessbiBatomue U
paspeixyisitomue opoutanu. [lopsaok u sHeprus CBsI3u. DIEKTPOHHBIE KOHPUTYpALTHH
MOJIEKYI.

17. BonoponHasi CBsI3b. ODHEprus M JJIMHA BOJOPOJHOW CBSI3U. BiusiHuA
BOJIOPOJIHBIX CBSI3€H HA CBOMCTBA BEILIECTB.

18. Xumunueckas TEpMOJAUHAMUKA. TepmonnHamuyeckue byHKIMY:
BHYTPCHHSSI DHEPrus, OJHTAJIbIHs, OJHTporwms, OdHeprus [uObca, »Heprus
['ensmrosena.

19. BHyTpeHHss sHeprus, Teriora u padota. [IepBblil 3aKOH TEPMOJIUHAMUKHY.

20. DHTaNbNUg CHUCTEMBI U €€ U3MeHeHue. TemnoBoi 3(h(deKT XuMUYecKou
peakuuu. TepMOXUMUYECKHE YpaBHEHUS. DHTAIBINA 00pa30BaHUsl.

21. Tepmoxumuueckue pacuetsl. 3akoH ['ecca. CnenctBusa 3akoHa ['ecca.
TemnnoTa cropaHus TOILIMBA.

22. CaMOIIpOU3BOJIbBHBIE pEaKuu. BToOpoill 3aKOH TEPMOAWHAMHKU IS
W30JIMPOBAHHBIX CUCTEM. OHTPONHS XUMUYECKOW peakuuu. TpeTuid 3aKkoH
TEPMOJUHAMUKH.

23. Ouepruss I'mb0ca — KpuTepuil CaMOIIPOU3BOJIBHOTO  MPOTEKAHUS
XUMHUYEeCKuX peakuuii. JHeprus ['mb60ca oOpazoBanusi BemiecTB. JHeprus ['m6Oca
XAMHUYECKUX PEaKIU.

24. Xumnueckoe paBHOBecrue. KOHCTaHTa XMMHUYECKOTO pPAaBHOBECHUS IS
TOMOTEHHBIX U TeTeporeHHbix cucreM. [Ipunnun Jle-Illarense. Hanpasienue casura
paBHOBECHS B PABHOBECHBIX CHCTEMax NpH HW3MEHEHUM KOHUEHTpALHiA,
naplyalbHbIX TaBICHUNA YYACTHUKOB PEAKIUHU, TEMIIEPATYPHI, JaBICHUS.

25. ®a3oBeie paBHOBecus. Da3zoBbie OUArpamMMbl JJIsl OJJHOKOMIIOHEHTHBIX
cuctem. dazoBas quarpaMma BOJIBI.

26. AncopOImoOHHBIC PAaBHOBECHS.

27. Xumnueckass kuHeTHka. CKOpPOCTh peaKUUU. 3aBUCUMOCTb CKOPOCTH
peakuuu OT KOHUEHTpauuu peareHToB. Kunermueckoe ypaBHeHue. Ilopsiok
XAMHUYECKOU pEaKIUu.

28. OcoOEHHOCTH KMHETHKHU T€TEPOTEHHBIX PEaKIIHil.

29. Bnusnue temmepaTypbl Ha cKOpocTh peakuuid. [IpaBuio Bant-I'oda.
YpaBHeHue AppeHuyca. JHEprusl aKTUBALIUH.

30. MoJIeKyIsIpHOCTh M MEXaHU3M peakuuil. [IpocThie U CIOXKHBIE PEAKIUH.
KonebarenbHble peakiuu. LlenHpie peakinuy B MpUPOJI€ U TEXHUKE.

31. ®oToxumuueckue npoiecchbl. POTOXMMHUYECKUE PeaKIuu B aTMocdepe.

32. Katanu3 u Katanu3atopbel. MexaHW3Mbl TOMOT€HHOTO U TE€TEPOrE€HHOTO
KaTanu3a.

33. lucnepcubie cuctembl. Kiaccudukaiys qucnepcHbIX CUCTEM.

34. PacTBOopsI U UX cBoMcTBa. PacTBoprMocTh BemiecTB. CriocOObI BRIPAKECHHUS
KOHIICHTPAIIMU PACTBOPOB (MaccoBas MJ0Jig, MOJSpHAs KOHIIEHTpalusi, MOJISIpHAs
KOHIIEHTpPAIIUsl SKBUBAJICHTA, MOJISJIbHAS] KOHLIEHTPALIMS, TUTP).

35. KonnuraTuBHbIE CBOMCTBA PACTBOPOB.



36. PacTBOpBI 3JIEKTPOJIUTOB. DIEeKTpOIUTAYECKAs JIACCOLMALIHS.
DIIEKTPOJIUTHYECKAs Juccounanus Boasl, pH.

37. PactBopbl cnabbix anekTpoiauToB. KoHcranTta nucconumanuu. CTeneHb
Jqucconuanuu. 3akoH pazoasiuenuss OcTBaibaa.

38. PacTBOpBI CUIIBHBIX AIEKTPOJUTOB. AKTUBHOCTH 3JEKTPOIUTOB B BOJHBIX
pactBopax. MoHHas cuna.

39. Pacuetsl pH cna0ObIX U CUIIBHBIX KHCIOT U OCHOBAaHUH.

40. Peakuu ocaxneHuss — pactBopeHus. IIpousBeneHue pacTBOPUMOCTH.
Pacuer pacTBopuMoOcCTH.

41. 'mpponus comnen.

42. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE TIpollecChl. (CTeneHb OKHUCIICHHUS.
Teopuss OKHCIECHHSI-BOCCTaHOBIICHUS. Kraccudukarmuss peaknuid  OKHCIICHHS-
BOCCTAHOBJICHUSI.

43. CocTaBlieHHE YPABHEHUN CIIOKHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (MOHHO-3JIEKTPOHHBIA METO).

44, DneKTpOXUMHUYECKUE Tpolecchl U cucTeMbl. [loHsTHE 00 3IEKTPOIHOM
IIOTEHIIUAJIE.

45. TloreHumansl METAJUTUYECKHX, ra3oBbIX u OKHCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIX 3JIEKTPOI0B. CTaHAAPTHBIN BOJOPOIHBIN 3JIEKTPO/I.

46. 'annpBaHMYeCKUl 3JIeMeHT. [ anbpBaHMUYeCKHM dJeMeHT SIkoOu-JlaHuss.
N3mepenne O/1C. KoHnieHTpaumoHHas U dJIEKTPOXUMAYECKAS OIS PU3ALIUSL.

477. DneKTpoNu3 paciuiaBOB U PACTBOPOB JJIEKTPOIUTOB. [lociienoBaTenbHOCTh
AJEKTPOJHBIX MPOLECCOB MPH BICKTPOJIU3E PACTBOPOB IJIEKTPOJIUTOB. 3AKOHBI
dapajes.

48. IIpuMeHEHHE NEKTPOIU3a. DIEKTPOIU3 C PACTBOPHUMBIM aHOJOM.

49. Onpenenenne u Kiaccuukanys KOPPO3UOHHBIX MPOIECCOB.

50. Xumuueckast kKopposusi. KHHeTHKa XUMHUYECKOM KOPPO3HHU.

51. DnekTpoxumuueckas kopposusi. Kopposus ¢ BogopoaHO# Aenoisipu3anueii
Y KUCIIOPOJHOM AENONISIpU3aLEH.

52. OCHOBHbBIE METO/IbI 3AIIUTHI METAJUIOB U CILIABOB OT KOPPO3HUH.

53. MeTaymuyecKkre 3aiuTHbIE TOKPHITUS (KaTOAHbIC, AaHOIHBIE).

54. Opranuyeckre TOJMMEPHbIE Marepuainbl. [IpuMeHeHHe NOIMMEPHBIX
MarepuaioB B 3HepreTuku. [lonmumepsl u onuromepsl. [lonmumepuszanus. CTpykTypa u
(bU3UKO-XUMHUYECKHE CBOMCTBA MOJIMMEPOB.

55. Xumnueckas uaeHtudukarus. KauecTBeHHBIN U KOJTUYECTBEHHBIN aHATU3.
AHATUTUYECKUN CUTHAJ, XUMHUYECKHE METOAbl aHamm3a. PU3MKO-XUMHUYECKUE
MeTO1bl aHan3a. Du3nvecKkue MEeToIbl AaHAIU3A.

56. CTpoeHre U CBOWMCTBA BOJbI. XapaKTEPUCTUKN MPUPOIHBIX BOJ U METOMBI
BO/JIONIOJITOTOBKH.

57. XuMHS ¥ DKOJIOTHSI.

58. CoctaB, cBoicTBa u mepepadOTKa OPraHMYECKOTO TOIUIMBA. Bus
ToTuMBa. BpemHbie BEIOPOCHI TTPU CKUTAHUN BCEX BUIOB TOILIUBA.

buner Ne 1



Bormpoc 1: 3akon 3xBuBasieHTOB. Onpeaennute M3 KaaMus, €CI U3BECTHO, YTO IPH
pactBopennu 10 r kagmust B HCI Boiensiercs 2 1 Bogopoa Ipu H.Y.
Bomnpoc 2: Xumnueckas kuHeTnka. Kak u3BMEHUTCS CKOPOCTh PEAKIINU:

NO + Cl, - NOCl
[Tpu n3menennn kouueHtpanuu a) [NO] B 2 paza; 0) [Cly] B 3 paza; B) [NO] u [Cl,] B
2 paza?
Bomnpoc 3: I'anbBaHWYeCKUH 3JIEMEHT, YCTPOMCTBO, MPUHIUIT paboThl. Paccunraiite
5JIC ranbpBaHHYECKOTO SIEMEHTA, 0OPa30BAHHOTO HUKEIEM H IHHKOM, ecau [Ni*'] =
3,8 - 10 moms/m; [Zn*]=2,5 - 10 * Mob/1L.
Hamummre snextpoaasie mporiecchl. CocTaBbTe cxeMy paOOThl TajdbBaHUYECKOTO
AJIEMEHTA.

buner 2.

Bompoc 1: Ilpenmer xumun. Matepust 1 (hOpMBbI CYILIECTBOBAHUS MaTepUU. ATOMBI.
Monekynbl. Honbl. Pagukanel. Paccuuraiite MOJSIpHYHO MacCy 3KBUBAJICHTA
MapraHiia B IMOKCUJE MapraHiia.
Bompoc 2: Xwumuyeckas TepmoauHamuiKa. TepMmoauHamudeckue (QYHKIIHH.
PaccuuTaTh SHTANBNNIO, PHTPOIUIO, YHEPTHIO [ 'MOOCa JIJIs1 CUCTEMBI:

HCl1 +0, - H,O0+Cl,
Bonpoc 3: T'anpBanuveckuii snemeHT [anumdnsa—Skoou. Paccuurats 3/IC menHo-
LIMHKOBOT'O raJlLBAHUYECKOTO 2JIEMEHTA, eciu KOHIECHTpAIUS

noTeHuanonpeaessomux uoHoB meau 0,1 Monw/n, nonoB nuHka 0,01 Momw/m.
CocTaBUTh CXEMY TaJIbBAHUUYECKOTO AJIEMEHTA.

buner 3
Bonpoc 1: Ilepunoanueckas cucrema JI.M. MenneneeBa. Hanumure 37€KTpOHHBIC
dbopmysbl 3reMeHTOB 19 u 29. SIBASIOTCS JIM OHU DJIEKTPOHHBIMH aHaJoraMu ,
noyemy?
Bompoc 2: CriocoObl BbIpakeHUsSI KOHIIEHTpamuu pactBopoB. Kakoit o6vem 20%
COJITHOM KUCIIOTHI (TWI0THOCTH 1,134 r/Mi) motpedyercs muist mpuroToBiienus 1 13 M
pactBopa?
Bomnpoc 3. Onektponus. [lpu snexktponuse BogHOro pactBopa cyibdara xpoma(lll)
TOKOM CWJION 2 A macca Karoja yBenuuuiach Ha 4 r. B TedueHne Kakoro BpeMEHHU
MIPOBOAMIICS JIEKTposn3? Hanummre cxemy 31eKTpoaun3a.

buner Ne 4

Bompoc 1: TlpuHnmmbl KBaHTOBOW MeEXaHWKW (MPUHIIUI HAWMEHBIIEH SHEPTUH,
npuHuun [laynu, npasuno I'ynaa, npaBuna KiedkoBcKoro). 3anuinTe 3JI€KTPOHHBIE
(bopMyJIBI DJIEMEHTOB € MOPSAKOBEIMU HOMepamu 22, 35, 66. YkaxxuTe BaJICHTHBIC U
HECIIAPEHHBIE AJICKTPOHBI.
Bonpoc 2: OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKUCIICHHS.
N oHHO-27IEKTPOHHBIM METOJOM PacCTaBbTe KOAI(PPUIMEHTHI B OKHUCIUTEIHHO-
BOCCTAHOBHUTEIILHON PEAKIINU:

KMIIO4 + Kzs + Hzo —> MnOZ + KOH + S
Bonpoc 3: 3ammra MeTamioB OT KOPpPO3WH. AHOAHBIE M KAaTOAHBIE MOKPBITHS.
3apucyiiTe cxemy KOppO3HOHHOTO Mpoliecca IpU HApYUIEHUSI HOKPBITHS U3



buner Ne 5

Bompoc 1: Xwumnueckas TtepmoauHamuka. llepBoe, BTOpoe, TpeTbe Havaia
TEPMOJIMHAMUKH. PaccuuTaTh S3HTPOIUIO ISl CHCTEMBI:

Nag) THae) = NHyg
Bomnpoc 2: PactBopsl anekrponutoB. Paccunraiite pH 0,01 M pactBopa yrospHOM
kucnotsl, 1 0,1 M pacTBopa ruapokcuia KajabLus.
Bormpoc 3: Koppo3usa MeTaiioB. DIEeKTpOXUMHUYECKash KOPPO3Hsl. 3apUCYITE CXEMBI
KOPPO3HOHHBIX IPOLECCOB BO BIIAXHON arMocdepe IiIsl METaJIOB: ATIOMUHMI,
HUKEJIIS, MEIH.

buitetr Ne 6

Bompoc 1: Tepmoamnamuyeckue GyHKIMM (BHYTPEHHSISI DHEPrusi, SHTAJIBIIUS,
sHTponusA, sHeprusi ['mb0ca, sneprusi ['enbmronbia). Paccuutaiite SHTaIBIUIO
peaKIuu:

CH4(r) + H,O(r) — COx(r) + Ha(r)
Bonpoc 2: XuMudeckuil 3KBUBAJICHT. 3aKOH 3KBHBAJICHTOB. Paccunutars MOJISIpHYIO
Maccy 3kBuBasieHTa (ochopa B GocPopHOM aHTUIIPHUJIE.
Borpoc 3: 3amura MeTamuioB OT KOPpo3un. AHOAHBIEC U KaTOAHBIEC MOKPHITHS. CXeMbl
KOPPO3HOHHBIX IMPOIIECCOB TMPHU HapyIIeHUs: MOKpbITUA. HazoBuTe nBa meTtaia,
KOTOpPbIE MOTYT CIYXHUTbh JUIsl Kelie3a aHOJHBIM TOKpbITHEeM. OINUIIUTE MPOIece
KOPPO3HH BO BIIAXKHOM atMocdepe mpu HApyIIEHUH TaKOTO OKPBITHS.

buner Ne 7
Bompoc 1: Tepmoxumusi. 3akon I'ecca. Paccunraiite AH),, , peaKiyu
NOy(r) + Oz + HyO) = HNO3 .

Bompoc 2: CewmeiictBa ameMeHTOB s, p, d, f. YKaxuTe NOPSAIKOBBIE HOMEpA
AJIIEMEHTOB, JIEKTPOHHBIE (DOPMYIIBI KOTOPHIX UMEIOT OKOHUAHHE ..nsznp3. Hanummure
AIEKTPOHHYIO (DOPMYITy dJIEMEHTa ..nsznp3 YETBEPTOTO MEPUO/IA.
Bonpoc 3: OkuCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKHUCIICHHUS.
Hcnonb3ysi HOHHO-3EKTPOHHBI METOJ PacCTaHOBKU KOA(D(UIIMEHTOB PacCTaBbTE
KO3 PUITMEHTHI:

KMHO4+KQS+H20—)MI'102+KOH+S

buner Ne 8

Bonpoc 1: Xwumuueckas KHHETHMKA. 3aBUCUMOCTb CKOPOCTh PpEAKIMH OT
KOHIICHTpAIIMK pearupyronmx BeulecTB. KuHetnueckoe ypaBHeHue. Peakius uaer
no cxeme NHj;)+O,r—NO(r)+H,O(r). Kak n3MeHuTCcss CKOpPOCTh peaklHH, €CIIH
YBEJIMYUTH JIaBJICHUE B 2 pa3za’?

Bonpoc 2: KBanTtoBo-MexaHu4eckass MOJiesib CTPOEHHSI aToMa Bojopoaa. HazoBute
AJIEMEHTHI, UMEIOIIHUE TI0 JIBa AJICKTPOHA Ha MOAYPOBHAX 4p u 4d. Hanuiure nojiHbie
AIIEKTPOHHBIE (POPMYJIBI ATOMOB ATHX DJIEMEHTOB M YKOKUTE UX MoJioxkeHue B [1CO:
nepuo, rpymnmna, HoArpymnma.



Bonpoc 3: Meroasl 3ammThl METAIOB OT Koppo3uu. Onuimure mpoliiecc
aTMOC(EpHON KOPPO3UM TMPHU HAPYUIEHUU MOKPBITHS, €CIHU JKENE30 MOKPBITO CIOEM
HUKEJS.

buner Ne 9
Bonpoc 1: Xumuueckas KHHETHMKA. 3aBUCHUMOCTb CKOPOCTb pEaKUHH OT
TeMriepaTypbl. Ha CKOJIBKO TpaaycoB HYKHO MOBBICHUTH TEMIIEPATypy CHUCTEMBI,
9TOOBI CKOPOCTh Peakiiuy Bo3pocia B 90 pas, ecnm TemmnepaTypHbid KOdhOUITHECHT
CKOPOCTH peakiuu paBeH 2,77
Bonpoc 2: Ilepmommueckunii 3akoH JI. . Menneneesa. HaszoBure 3siemMeHT
YETBEPTOIO MEPUOJa, ATOM KOTOPOTO COAEPKUT HEOOBIIOE YUCIO HECIIAPEHHBIX d-
ANeKTpOoHOB. HanmummTe ero nojaHyro 3JeKTPOHHYIO (POPMYITy U YKaXKUTE BaJCHTHBIC
AIEKTPOHBI.
Bonpoc 3: Kopposus MmetaiuioB. HazoBute 1Ba MeTasia, KOTOPbIE MOTYT CITYKUTh
JUIS KeJe3a KaTOAHBIM NOKphITHEM. OMUIINTE MPOLECC KOPPO3UU BO BIAKHOU
aTMocdepe Mpu HapYUIEHUU TAKOTO MOKPBITHSL.

buner Ne 10
Bompoc 1: Xumnueckoe paBHOBecue. KOHCTaHTa XHMHYECKOTO PAaBHOBECHS.
Hanumure BbIpakeHHs A1 KOHCTAHT PAaBHOBECHUS CIEAYIOUIUX CXEM OOpaTHMBIX
peaKuunii:
NO(r)+ 0,(r) < NO,(r);
C(x) + €O, < CO(T);
HCI(r) + 0, (r) © H,0(r) + Clyy.
Bomnpoc 2: KBaHTOBO-MEXxaHM4YeCcKasi MOJIENb CTPOEHHS aTroMa Boaopoaa. Hamummre
ANEKTPOHHBIE (OPMYJIBI JIBYX 3JIEMEHTOB 5-TO MEPUOJA: C OJHUM HECIapEeHHBIM
AJIIEKTPOHOM U JBYMSI HECMApEHHBIMHM 3JIEKTpoHaMu. HazoBHTE HX MOPSAKOBBIC
HOMEPA, YKAXKUTE YUCIIO MPOTOHOB U HEUTPOHOB B X aTOMaXx.
Bomnpoc 3: Dnektponus. Kakue BenecTBa u B KAKOM KOJIMYECTBE BBIJACISIOTCS Ha
YTOJBHBIX AJIEKTPOJAX MPH JIEKTPOJIM3E pacTBOpa KapOoHaTa Kanusi B TeueHue 1,5
4. 1 cuiie Toka 20 A? Hanummre cxeMy 3J€KTposin3a pacTBopa KapOoHaTa KaJus.
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