®eaepanbHOe rocyIapcTBEeHHOE 0101 KeTHOe 00pa3oBaTeIbHOe
KT9Y . yupexaeHue BbICIIEro oGpasoBanust
«KABAHCKUU I'OCYJAPCTBEHHbBIM DHEPTETUYECKHWU YHUBEPCUTET»
(®I'BOY BO «KI'9Y»)

@ MHUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUICKOU ®EJIEPAIINN

Tlommican: ®TBOY BO «KT3V».
KA3BAHCKUT VIAPCTBEILLA I[I/Ip c KTOp
SHEPIETY VHUBEPCUTET
L
Fl

K1Y

I/IHCTI/ITYTa TCIIIIOOHECPICTUKHU

TKH.
A447FC86D2B4759 Al

C.O. I'onnoneHko
«23» auBaps 2024 r.

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

b1.0.14 Xumusa

Hanpasnenue 22.03.01 MarepuasioBe/IcHUE U TEXHOJOTUHU
NOJATOTOBKHU MaTepuaioB
Kpanudukanus bakanasp

r. Kazans, 2024



[Iporpammy pazpabdotan(u):

HanmenoBanue JlomKHOCTB, dUO
Kadeapol Y4.CTE€IIE€Hb, Y4.3BaHUE pa3zpaboTumnka
XB JIOIIEHT, K.X.H. lNarinytnunosa J[.OD.
XB JIOTICHT, K.X.H. I'm6amynmuna X.B.
No
HammMmeHnoBanme
CornacoBanue [Hara IIPOTOKO ITonnuce
MOApa3aeIIeHUs na
Onobpena XB 13.01.2024 2 3ap.xad.. XA, Tpot.
Unuupos A. A.
CormacoBaHa MBTM 16.01.2024 6
3aB.kad., 1.X.H., JIO1I.
JaBner6aes P.C.
YyebHo-
CornacoBaHa METOINYCCKHI 23.01.2024 4
coser VITD HupekTop, K.T.H., IOLI.
I"'anonenko C.O.
YueHBIM COBET
0106 23.01.2024 5
AobpeHa UTO JIupekTop, K.T.H., JIOII.
I'amonenko C.O.




1. Heab, 3amauu W IUIAaHMpPYeMble Ppe3yJbTaTbl O0yYeHHMSI 10
JUCHMIIJINHE

[lenpto OCBOGHUS JUCHUIUIMHBI XUMHS  SIBISETCS  (OpPMUPOBaAHUE
I[EJTIOCTHOTO €CTECTBEHHOHAYYHOTO MUPOBO33PEHHUSI, MPUOOPETEHNE COBPEMEHHBIX
MPEJICTABJICHUT O CTPOCHME BEIIECTBA M XHMHUYECKOM IIPOIIECCE HA OCHOBE
TEPMOJVMHAMUKA M  KUHETUKW,  PpPAa3BUTHE€  TOTOBHOCTHM  HCIIOJb30BATh
NpUOOpPETEHHBIC 3HAHWSA JJIs TOHWMAHUS POJM XUMHUYECKHUX IPOIIECCOB,
WTPAIOIIUX KIOUYEBYIO POJIb B U3YYEHHUU U MMPOU3BOJCTBE PA3JIUYHBIX MATEPUAIOB
JUISL COBPEMEHHOM YHEPIETHUKE.

3agayamMu  JUCLHUIUIMHBI SIBJSIOTCS HW3YYEHHE NOHSATUWHOrO armapara
JUCLHUIUIMHBL  «XUMHS», OCHOBHBIX TEOPETUUYECKUX TMIOJOXKEHUNM 10 XUMHHU
AJIEMEHTOB M JKCIEPUMEHTAJIBHBIX METOJOB XUMHH; TEOPETHUYECKUX OCHOB
paboThI TAIbBAHUYECKUX DJIEMEHTOB, ANIEKTPOXUMUYECKUX YCTAHOBOK, TOILJIUBHBIX
AJIEMEHTOB, KOpPPO3UM METauioB; (OPMHUPOBAHUE CIIOCOOHOCTEH  JenaTh
3aKJIFOYEHUS] M BBIBOJIBI O CBOMCTBAX BEIIECTB, ONPEAECISITH B3aUMOCBSI3b MEXKIY
CBOWCTBAMU XWMHYECKOM CHCTEMBI, MPUPOAON BEIIECTB M HUX PEAKUMOHHOU
CIIOCOOHOCTHIO, TIPUBUTHE HABBHIKOB NMPUMEHEHHSI TCOPETUUYECKUX 3HAHUMA IS
pELICHUsI NMPAKTUYECKUX 3a/1a4, YMEHUU IPOBEICHUS MPOCTEUIINX XHUMUYECKUX
DKCIIEPUMEHTOB.

KomnereHumu u uHIUKATOPBI, HOpMUpPYEMBIE Y 00yHaIOIUXCS:

KOI[ 1 HAMUMCHOBAHUEC KOMIICTCHIIUN KO,Z[ W HAUMCHOBAHUC HHIAUKATOpA

OIIK-1. Ciocob6eH pemaTh 3a1auu

npodecCHOHATBLHOM 1S TETbHOCTH, OIIK-1.3. /IleMOHCTpUpPYET 3HAHUE OCHOBHBIX
IPUMEHSST METOJIbI MOJICIINPOBAHMUS, 3aKOHOB XMMHHU ¥ MOHUMaHHE XUMUYECKHX
MaTEMaTUYECKOT0 aHaIn3a, IIPOLECCOB

€CTECTBCHHOHAYYHbIC U
0O0IIenHKEHEPHbIE 3HAHUS

2. MecTo nucuuIuiuHbl B cTpykrype OI1

[IpenmecTByromue AMCIUIIIAHBI (Moayn), npaktuku, HUP, np.: et

[Tocnenyronue auctuiIuHabl (Moaynu), npaktuku, HUP, np.: b.1.0.17
«Ananutndeckas xumusy, B.1.0.19 «Ddusnueckas u komnongHas xumus», b.1.0.20
«XMMHMYECKOE  CTPOCHHME  MaTepualioB M HUX  CcBoMcTBa»,  b.1.0.21
«Marepuanosegenuey», b.1.B.01.02 «Xumus 1 TEXHOJIOTUU BBICOKOMOJEKYISPHBIX
coeuHEHUi»,  «MarepuajioBeieHUE U TEXHOJIOTHSl  KOHCTPYKIHMOHHBIX
MaTepUaliOBy.

3. CTpykTypa u coepkaHue TUCUUIIIHHBI
3.1. CTpyKTypa I CHHUILTHHBI
Js1st ouHOM PopMBI 00yUeHUS

Bun yuebHo# paboThl Bcero | Bcero | Cemectp
3E 4acoB 1




OBLIAA TPYAOEMKOCTD JUCLUIIJIMHBI 3 108 108
KOHTAKTHAS PABOTA* 1,38 50 50
AYJIUTOPHAS PABOTA 1,72 62 62
Jlekuun 0,44 16 16
[IpakTHueckue (CEeMHUHAPCKUE) 3aHATUSA 0,5 18 18

0,44 16 16
0,62 22 22
0,62 22 22

KypcoBoii npoekT - - -
Kypcoas pabora - - -

JlabopaTopHbie pabOTHI
CAMOCTOSATEJIBHAA PABOTA OBYYAROIIET'OCA

[IpopaboTka yuebHOTO MaTepuaa

[ToaroroBka K IpOMEKYTOYHOM aTTECTALNN 1 36 36

[MpomexyTodHas aTTeCTAIHS: 3

3.2. Copep:xxaHue IUCUMILIMHBI, CTPYKTYPHMPOBAaHHOE MO pa3fejiaM H
BHaM 3aHATHI

Paznienbr Pacnpenenenue @opmbl U1 | THIEKCHI MHAMKATOPOB
JTUCIUTLTAHBI a TPYJIOEMKOCTH BUI bopMUpyeMbIX
§ 10 BHaM y4eOHO# paboThl | KOHTpOJIA KOMIICTEHIM
° ~ le) o ©
3 S g g g,
aa) O o o s
= = = S
Paznen 1. Crpoenue 18 4 4 4 6 TK1 OIIK-1.3 -31, OIIK-1.3 -33,
BEIIECTBA OITK-1,3 417311, OITK-1.3 —
Paznen 2.1 26 6 6 8 6 TK2 OIIK-1.3 -32, OIIK-1.3 33,
3aKOHOMepHOCTI/I OIIK-1.3 —S};Zl, OIIK-1.3 —
NPOTCKAHHUS
XUMHYCCKIX
IPOIIECCOB
Paznmen 3.] 28 6 6 6 10 TK3 OIIK-1.3 — 33, OIK-1.3-
DIIEKTPOXMMHIECKHE Y3, OlK-1.3-B1
TPOIECCHI
DK3ameH 36 0 OM1 OIIK-1.3.3,Y,B
Hroro 3a 1cemecTp 108 16 16 18 22

3.3. Conep:xkanme TMCHUIIAHBI

Paznen 1. Ctpoenue BemiecTna.

[Ipenmer xumun. 3HaYECHUE XUMUU JJIs1 SHEPTETUUECKON oTpacin. Marepus
u QopMmbl cymectBoBaHus Matepud. CTPYKTYpHBIE YaCTHIIBI BEIIECTBA: aTOM,

MOJIEKYJIA, MOHBI, paguKaibl. [lepBbie MOAEIN CTPOCHUS aTOMA.

Tema 1.1. KBanTOBO-MEXaHUYECKAS] MOJICNIb CTPOEHHUS aTOMa BOAOPOAA.
BonnoBoe ypaHenue Illpenunrepa. DnektponHas opOutanb. KBaHTOBBIC

yucnaa. [naBHOe,

opOuTanbHOE,

MAarHuTHOC,

CIIMHOBOC€ KBAHTOBBLIC YHCIJIA.




Pacnpenenenue 31eKTpOHOB B aTOME 10 SHEPTETUYECKUM YPOBHSM U IOJAYPOBHSIM.
[IpaBuiia kBaHTOBOM MexaHUKU. [IpuHIMn MuHUMaNbHOU 3Heprun. 3anpet [laynu.
[IpaBuio I'ynna. [IpaBuna KineukoBckoro.

Tema 1.2. Ilepuoanueckuil 3akoH W mnepuoguveckas cucrema JI.M.

Menpeneena.

[Tepuomnueckuii 3akon /.M. MenneneeBa. Ilepnoanueckas cucrema JI.U.
MenpeneeBa. Ilepuonnueckne CBOWCTBA JJIEMEHTOB. ODHEPTHS HOHU3ALMM.
CpoAcCTBO K JIEKTPOHY.

Tema 1.3. Xumust 371€eMEHTOB.

PacnpocTpaHEHHOCTh XMMHYECKHUX AJIEMEHTOB. MeTaibl, HEMETAIUIbI U
AJIIEMEHTBl C MPOMEXKYTOUYHBIMU CBOMCTBaAMH, KiacCHU(UKAIMSA MO XUMHYECKOU
npupoze. Knaccudpukanuss XUMAUYECKUX 3JIEMEHTOB IO 3JIEKTPOHHON CTPYKTYpE.
O0630p CBOMCTB s-, p-, d-, f- cemelicTB. CruyiaBbl METAJIIOB.

Tema 1.4. Xumuueckasi CBSI3b.

Bunaer xumMuueckoit ¢Bsa3u. MetoJ1 BaJIeHTHBIX cBs3el. KoBajieHTHas CBS3b.
Meramnuueckas cBs3b. MloHHas cBs3b. BomopoaHast CBs3b.

ArperaTHoe COCTOSIHUE BEIIECTBA. ['a3, )KUAKOCTh, KUIKHE KPUCTAIUIBL.

Tema 1.5. DneMeHThI OpraHUYECKOU XUMUMU.

OcoOeHHOCTH  TEOpUH XMMHUYECKOTO CTPOCHHS U  KJacCH(pHUKAIUU
OpraHUYECKUX coeMHeHUN. OpraHnyecKre NoJIMMEPHbIE MaTEPHUAIIBI.

Pa3nen 2. 3akOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX MPOLECCOB.

Tema 2.1. Xumudeckas TepMOJIUHAMHUKA.

OcHOBHbIE TOHSITUS XUMHUYECKOW TEPMOJMHAMUKHU: CHCTEMA, MapaMeTpbl
COCTOSIHUSL CUCTEMBbI, (PYHKIIMU COCTOSIHUS cUCTeMBI, (pa3a. DyHKIMM COCTOSTHUS
CUCTEMBI: BHYTPEHHSSI SHEPIHsl, SHTAIIBIINS, SHTpOMNHUs, dHeprus ['udoca, sneprus
I'enpMromnpia. CaMONpoOM3BOJIBHBIE TPOLECCH. TepMOAMHAMUYECKUN MOTEHIIHA
KaK KPUTEPUIN U BO3MOYKHOCTD IMPOTEKAHUS XUMUUYECKUX TIPOLIECCOB.

Tema 2.2. Xumuyeckasi KHHETHKA.

CKOpOoCTh XUMHUYECKOW peakiuu. 3aBUCUMOCTb CKOPOCTH pEaKIuu OT
KOHIIEHTpaIuu, oT Temmneparypsl. [IpaBuno Baunt-I'odhda. YpaBaenue Appennyca.
Karanuszaropsr.

Tema 2.3. XuMHU€CKOE paBHOBECHE.

OOpatumble  XMMHUYECKHE  Tpouecchl. J[MHAMUYEeCKOe  XUMHYECKOe
paBHoBecue. Ilpunnun Jle-Illarenbe. BiMsiHME KOHLIEHTpPAMU  BEIIECTB,
JIABJICHM S, TEMITEPATYPBI, KaTAIN3aTOpa Ha CMEIIEHHE XUMUYECKOTO PABHOBECHS.

Tema 2.4. PacTBOpBHI.

CrocoObl  BBIpaKEHHUSI KOHIIGHTpPAIlMU  pPacTBOPOB  (MaccoBast — JOJIA
PacTBOPEHHOI'O BEIIECTBA, MOJISPHAs KOHIIEHTpAIUs, MOJISIpHAs KOHIIEHTpalus
SKBUBaJEHTa, TUTP). MneansHble pacTBOphI. PeanbHble pacTBOphl. Jluccoumanus u
acconumauus. ConbBaTanMss W TujgpaTanus. 1eopus  AIEKTPOJIUTHUYECKOU
nucconnanu  Appenuyca. CuibHble MW cla0ble  2JIEKTpPOJUThl. CTENeHb W
KOHCTaHTa jauccouuanuu. Pacyer pH pacTtBopoB cnabbix M CHIIBHBIX
AJIEKTPOIUTOB. ['maponus coser. pH pacTBOPOB pa3IUUHBIX THUIIOB THIPOJINA3A
coner. KosutouaHele pacTBOpbI, 4YacTHIbl W MULEIUIBL. Y CTOWYUBOCTh W
KOAryJisiys KOJUTOUIHBIX CUCTEM.

Pa3znen 3. DieKTpOXUMHUYECKUE TPOLIECCHI.



Tema 3.1. OKHUCIUTENTBHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI.
OxkuciutensHO-BocCTaHOBUTENBbHBIE peakuuu (OBP) ux pois B mpupoje, TEXHUKE,
sHepreTuke. Teopust OKHCIIeHNs BoccTaHOBIEHUs. OkucnuTens. BoccTaHOBHUTEID.
PaccranoBka ko3 duienToB B ypaBHeHUsAX OBP HOHHO-37IEKTPOHHBIM METOIO0M.

Tema 3.2. DneKTpoOXUMHUYECKHE MPOLECCHL. | albBAHNYECKUI DIIEMEHT.
JIBOMHOM B3JEKTPUYECKUN CIIOW. DJIEKTPOAHBIM MOTEHIMA. DJIEKTPOAbl MEPBOTO
pona. VYpaBHenue HepHcTta 18 MeETaUIMUECKMX M Ta30BBIX AJIEKTPOJIOB.
KoHCcTpykiusi ¥ 3J€KTPOJHBIE TMPOLIECCHl BOJOPOJAHOTO M KHUCIOPOJHOIO
anekTpoaoB. ['anpBannueckuit anemeHT (I'9) Jdanuoans - SAxo6u. [Ipunmun paboTs
I'D. Karomuble u aHOAHBIE TPOIECCH, TOKooOpa3yromas peakmus. IJC
raJbBaHUYECKOTO AJIEMEHTA. TOMIMBHBIE 3JIEMEHThI. AKKYMYJISTOPBI.

Tewma 3.3. DaeKTpoM3 paciyiaBoB U paCTBOPOB.
3akonsl Dapazges. PakTopbl, ONPEIEISIONIME MTOCIEI0BATEILHOCTD Pa3psiia HOHOB
IIPU JEKTPOJIU3E PACTBOPOB.

Tema 3.4. Koppo3usi metayizioB. MeTo/ibl 3alIUTHI METAJUIOB OT KOPPO3UHU.

Knaccudukanuss ~ KOPpO3MOHHBIX  MPOIECCOB.  XUMHYECKas  KOPPO3HUS.
DNEeKTpOXUMHYECKass KOpPpPO3Usi METANIOB C KUCIOPOAHOW U  BOJOPOIHOMU
JETIOJIAPU3ALUEN.

Tewma 3.5 CrneunanbHble BONPOCHl XUMUMU.

Xumudeckass uACHTHGUKANWS W aHaIW3 BemecTB. KadecTBEHHBI U
KOJIMYECTBEHHBIA aHaln3. XUMHUYECKHEe U (PU3NKO-XUMUYECKUE METOAbl aHalu3a
BEIECTB. AHAJTUTUYECKUI CUTHAIL.

3.4. TemaTuyecKkni MJIAH NPAKTUYECKUX 3aHATHI

1. KBaHTOBO-ME€XaHHUYECKasi MOJIEIb CTPOEHHUS aTOMa BOJOPOIA.

2. Ilepmomuueckuil 3aKOH U NEPUOAMYECKAs CUCTEMA XMMHYECKHUX
aneMeHToB J[.1. MenaeneeBa. Xyumus 3JIEMEHTOB.

3. OcoOeHHOCTHM TEOpUHM XHUMHUYECKOTO CTPOEHUS M KIacCHU(PUKALUU
OPTaHUYECKUX COCTUHEHUN.

4. Xumuueckas TepMOAMHaAMHUKa. PacueT TepMOauHAMHYECKHX (DYHKIIMA
COCTOSIHHSI CUCTEMBI.

5. XumMnueckass KHUHETHKA. XUMHYECKOE PABHOBECHE.

6. PactBopel. KosmonHeie pacTBOPBI, YaCTULBI 1 MULIEIUIBI.

7. OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIE peakuuu. MeTonbl pacCTaHOBKH
ko3¢ urmentor 8 OBP

8. DrnexkTpoxuMmMuyeckue mpouecchl. ['aibBaHUYECKUI AJIEMEHT.
DIIEKTPOJIU3.

9. Koppo3sus metanios. CriocoObl 3aIMTH METAIOB OT KOPPO3HH.

3.5. TemaTu4yeckuii NJIaH JJadlOPaTOPHBIX padoT

1. Texuuka Oe3omacHocTH TMpU pabOTe B XMMHUYECKOH jabopaTopumu.
nabopaTtopHoe 000pyI0BaHHE U XUMHUECKas MOCya.

2. BaxHeillune KJaccbl HEOPraHMYECKUX COEIMHEHMI. IIOJyYeHUE H
U3YYEHHE CBOMCTB OKCUIOB, THIPOKCHUIIOB U COJIEH.

3. OCHOBHBIE TOHATUS U 3aKOHBl CTEXMOMETPHH. OINPEACIICHUE MOJIIPHOU
MaccChl SKBUBAJIEHTa METaJlIA.

4 OnpeneneHue CBOMCTB aTOMOB M BEIIECTB, CBSI3AHHBIX C UX CTPOCHHUEM.
DNeKTpOHHAs! CTPYKTypa aTOMOB U OJTHOATOMHBIX HOHOB.



5. Onpenenenue TEMIOBBIX AP(HEKTOB XUMUUECKUX PEAKIIUH.

6. CriocoObl BBIpa)KEHHS COCTaBa PAaCTBOPOB. MPUTOTOBIIEHHE PACTBOPOB
3aIaHHOM  KOHIIEHTpalMu W3  0OoJjiee  KOHIIEHTPUPOBAHHOTO  pacTBOpA.
OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

7. MHW3MmepeHne HampsoKEHHST U pacyeTr  AJIEKTPOABHKYLIECH  CHJIBI
rajbBaHUYeCcKOro anemeHTa. OmpeneneHue 3HEpruu rud0ca B OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHOU pEaKIIUU.

8. Koppo3ust meTamios.

3.6. Kypcosoii npoekT /kypcoBasi padora
JlanHslii Buj paboThl HE IPEAYCMOTPEH Y4eOHBIM IIAHOM.

4. OueHnBaHue pe3yJIbTATOB 00y4eHUsI

OrnenuBaHue pe3yJbTaTOB OOYYEHUS IO JUCIUIIMHE OCYIIECTBISIETCS B
paMKax TEKYIIEro KOHTPOJSI M MPOMEXKYTOYHOW aTTECTAIlud, MPOBOIUMBIX TIO
oamnsHO-periTunroBoi cucreme (bPC).

[IIkaa o1eHKH pe3yabTaTOB O0yUCHHUS 10 JUCIUILUIHHE:



[Ikana oleHKH pe3yabTaTOB 0OYUEHHs 110 TUCHHUTUINHE:

YpoBeHb chopMUPOBAHHOCTH

VHJIUKAaTOpa KOMIIETEHIUHU

o . Hitxe .
Bricokuit | Cpennuii Huzkuit
3amrann- CPECIOHEr 0
Koz Koz POBAHHBIE o7 85 10 100/ o1 70 110 84 | 0T 55 710 69 | 0T 0 110 54
KOMIIe- | WHAWKATOpa PE3YIbTATHI
TEHIMU | KOMIIETEHIIMH | OOy4YeHHs 110 [llxana oueHnBaHUs
HACIIATLINHE HEYIOB-
e YAOBIIET- YA
OTJIMYHO XOopouro JICTBOPU-
BOPUTCIILHO
TCJIIBHO
3a4YTCHO HEC 3a4YTCHO
3HATE:
3] - OasoBele | YpoBeHb | YpoBeHb | MuHuman | YpoBeHb
OHSTHUS B | 3BHAHMH B | 3HAHUHA B | BHO 3HAaHUH
00HIacTH XUMUH: | 00BeEME, 00BeEME, JOIIYCTHM | HHXKC
OCHOBHBIE COOTBETCT | COOTBETCT | BIi MHUHHAMAI
3aKOHBI XUMHH, | BYIOIIEM BYIOIIIEM YPOBEHb BbHBIX
knaccuduiamy | IPOTPAMM | IIPOrPaMM | 3HAHMUI, TRG6OBaH
1o U cBojictea | € €, HMEET | UMEET Ui,
R —— IMOATOTOBK | MECTO MECTO HMEIOT
SIIEMCHTOB H, 0e3 | HECKOJIBKO | MHOTO MECTO
OIIK-1 ’ (01115 (03 HErpyOBIX | HETPYOBIX | rpyObIe
BEIIECTB 51
Cmoco6 . OIInOO0K OIINOOK OIINOKHU
on COEIMHEHMA,
HCITOND CTpOCHHE
30BaTh BEIIIECTBA,
HOJIOKE pPacTBOPHI 51
HI, OIlK-1.3 APy
3aKOHBI ﬂe o C ,Z[I/ICHepCHBIe
1 eTM 31;{311:12? P | cuctemsi,
METOIBI Y OKHUCJIUTENBHO-
OCHOBHBIX
€CTECTB BOCCTAHOBUTEIH
3aKOHOB
€HHBIX HBIC pPEaKIUHU |
HayK U XHMHH 1 3JICKTPOXUMUYEC
vaTera | MOHMMaHHE p
mare xyummuecknx | CKHE TPOLECCHL,
MPOTIECCOB MEXaHU3MBI
AT KOPpO3HUH U
peIICHA METO/IBI 3AIIUTHI
A 3a1aq METAJIIO0B;
HHKCHE 32 - obume
pHOIA
3aKOHOMEPHOCT
IesTel
H  XUMHYECKUX
BHOCTH
MIPOILIECCOB,
YHEPreTHYCCKHE
3¢ heKThI
XAMHYECKHUX
peaxkuuii,
BIIMSIHUE
napameTpoB
CHCTEMBI Ha
XAMHYECKOE

paBHOBECHE W




CKOPOCTh

MpEeBpAICHHUS;
33- posib XUMHH
B U3YYCHUH
IPUPOJIBI,
MaTepHasos,
pa3BUTUU
TEXHHKH,
SHEPreTUYECKOM
oTpaciu
YMETb:
VI - [Iponemon | IIpopemon | Ilpogemon | Ilpu
UCIOJIb30BATh CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
OCHOBHBIE U bl BCE | BI BCE | Bl CTaHAapT
JJIEMEHTapHBIE | OCHOBHBIC | OCHOBHBIC | OCHOBHBIC | HBIX
METO/IbI YMEHHS, YMEHHS, YMEHUS, 3aJa4  He
XUMHYECKOTO pEIICHbI pEIICHbI pEIIeHbI POJIEMOH
UCCIICTOBAHUS BCE BCE TUTIOBBIE | CTPHPOBA
BELIECTB U OCHOBHBIE | OCHOBHBIE | 3a]aud  C | HBI
COCTMHEHU, 3ala4d  C | 3a/la4ll  C | HerpyObIM | OCHOBHBIE
V2 -onpenensTe | OTAETBHBI | HETPYOBIM | H YMEHHS,
BaJICHTHbIE MU u OIIMOKaMH | UMEIOT
BO3MOYXHOCTH HECYIIECT | OmHUOKaMH | , MECTO
aTOMOB, BEHHBIMH | , BBITIOJIHEH | TpyObIe
OOBSICHATH HEJI0ueTa | BBINOJHEH | bl BCE | OIUOKH
3aKOHOMEPHOCT | MH, BI BCE | 3aJlaHus,
U XUMHUYECKUX | BBIMIOJIHEH | 33JlaHUsS B | HO HE B
MIPOIIECCOB, bl BCE | MMOJIHOM MOJIHOM
V3 - BoIlIONIHATE | 3amaHus B | o0beMe, o0BeEME
TUTIOBBIC MTOJIHOM HO
pacueTsl 1o o0Beme HEKOTOPBI
OCHOBHBIM e c
TeMaM U Hezo4YeTa
paznenam MU
XUMHH
BIIQJICTh:
[Tponemon Nwmeetcs [Ipu
crpupoBan | [IPOIEMOH | viypyvany, | pemennu
bl HaBbIku | CTPUPOBAH | ggrij CTaHAapT
B1 - naBbikaMu | npu bl 6a30BBIC | HaGop HBIX
HCIIOJIb30BaHUs | pelleHun | HaBbIKH HaBbIKOB 3aJ]ay  HE
uHpopManuy 0 | HecTaHgap | Mpu TUTS POJIEMOH
XUMHYECKHX THBIX pELICHNN | pelieHus | CTpUpOBa
npoiieccax B 3aga4 Oe3 | craHmapTH | CTaHAAPTH | HbI
npodeccuonans | omMOOK U | pIx 3ajau ¢ | bIX 33/1a4 ¢ | 0a30BbIE
HOI1 HEJIOYETOB | HeKOTOpHI | HEKOTOPBI | HABBIKH,
JeSTeNbHOCTH MU MU UMEIOT
Hefqouera | HEAOYETa | MECTO
MH MU rpyObie

OILIMOKU




OneHouHble MaTepuanabl IS TPOBEACHUS TEKYIIETO KOHTPOJS W
IPOMEXKYTOUHOUM aTTecTanuu mpuBenaeHbl B [Ipunoxennn k paboueil mporpamme
JTUCIUTUTAHBIL.

[TosHBI KOMIUIEKT 3aJaHUA ¥ MaTePUAIOB, HEOOXOIMMBIX ISl OLICHUBAHUS
pe3yJbTaToB OOYy4EeHUS 110 JUCHUIUIMHE, XpaHUTCA Ha Kadeape pa3padoTyuka.

5. Y4eOHO-MeTOIMYecKoe U HH(POPMALIMOHHOE o0eciedeHHe JUCHUILTHHbI
5.1. YueOHO-MeTOAMUYECKOE 00€ecIeueHnue

5.1.1. OcHoBHas nuTepaTypa

1. Obmas xumus : yueOHuk ais By3oB / H. B. KopoBus. - 6-e¢ u3z., ucnp. -
M. : Beicm. mxk., 2005. - 557 c. : min - ISBN 5-06-004403-3. - Tekct :
HENOCPEACTBEHHBIN.

2. Cupotkus, O. C. Xumus: yuedbnuk / O. C. Cuportku, P. O. CupoTkus. —
Mocksa : KnoPyc, 2023. — 363 c. — ISBN 978-5-406-11854-2. — URL:
https://book.ru/book/949868. — TekcT : 37€KTPOHHBIH.

3. Koposun, H. B. OOmas xumus: nabopaTopHbI MPAKTHUKYyM : yuyeOHOE
nocobue / Koposun H., B., mox o6m1., pen., Kamermona B., K., Yapuc E. 1. —
MockBa : KuoPyc, 2022. — 335 c. — ISBN 978-5-406-09543-0. — URL.:
https://book.ru/book/943190. — TekcT : ANEKTPOHHBIH.

5.1.2. JlononHuTENbHAs TUTEpATYpa

4. Xumus : xoHcnekt jekuuit / JI. ®@. lalitnytaunosa. - Kazanp : KI'DQY,
2014. - 80 c. - 4766. - TekcT : HENOCPEACTBEHHBIM.

5. Xumus : npaktukym / J[. @. [aiinytauHoBa, A. A. Ynuupos. - Kazans :
KI'DV, 2023. - 152 c. - URL: https://lib.kgeu.ru/. - TekcT : 31€KTPOHHBIN.

6. Xumus : ydyeO-mpakt. mocodue / JI. @. VYpsnosa, H. JI. Ynuuposa. -
Kazanp : KIDY, 2002. - 200 c. - ISBN 5-89873-023-0. - Tekct
HEIOCPEACTBEHHBIN.

7. Xumus : npaktukyM / coct.: X. B. I'mbanynnuna, J[. ®. [NaiinyTauHoBa. -
Kazans : KI'QV, 2021. - 164 c. - URL: https://lib.kgeu.ru/. - TekcT : 371€KTPOHHBIH.

8. OpraHuzanus camMoOCTOATENbHON pabOThl CTYJIEHTOB MO JIUCLUILIMHE
«Xumust» : yuyeOHoe nocooue / coct. [J|. @. lalinyraunosa. - Kazanp : KI'DY,
2015. - 64 c. - URL: https://lib.kgeu.ru. - TekcT : 371€KTPOHHBIH.

5.2. UudopmanuonHoe odecneyenne

5.2.1. DNIeKTpOHHBIE U UTHTEPHET-PECYPCHI

1. DnexkTpoHHas OoubMoTeuHas cucrema KI'DY "UPBUC64"
(http://1ib.kgeu.ru/).

2. DnexTpoHHO-OMOMMOTeUHast cuctema «Jlanby (https://e.lanbook.com/)

. AK  «Xumus», pasmemennslii B LMS Moodle 3.0 mo cchuike
https://Ims.kgeu.ru/course/view.php?1d=167.

W



https://lib.kgeu.ru/
http://lib.kgeu.ru/
https://e.lanbook.com/
https://lms.kgeu.ru/course/view.php?id=167

4. NHTEepHET TpeHAXEPhl: WWW.1-eXam.ru.

5.2.2. Ilpodeccuonanpubie 6a3bl AaHHbIX / MHMOpMaMOHHO-CIIpaBOYHBIE

CHCTCMBI

N —

JICKTPOHHAS

(http://elibrary.ru/defaultx.asp).

W

http://www.rubricon.com).

5.2.3. JInueH3noHHoe

u

obecrieueHne TUCIUTLIAHBI

N —

CJI0oBapu,

CBOOOJHO  pacIpoCTpaHsIieMOe

Mexnynaponnas pedeparuBnas 6a3a nannbix (http:// link.springer.com).
. Hayunas

ouomoTeka "eLIBRARY.RU"

Poccuiickas rocynapctBenHas oubnuoreka (http:/www.rsl.ru)
OHIUKIIOECINH,

CIIPAaBOYHUKH (URL:

IPOrpaMMHOE

[Tonp3oBaTenbckas oneparmonnas cucrema Windows 10.
. IO ans »ddexTuBHOTO OHJIAWH- B3aMMOJICUCTBUS MPEINOJaBaTeNsl U

ctynenta LMS Moodle. CoBpeMeHHOE mporpaMMHOE OOECIeUeHHUE.
https://download.moodle .org/releases/latest/

W

Adobe Acrobat

Cucrema noucka uHpopManuu B cetu uutepHeT bpayszep Chrome
[lakeT mporpamm nansi co3gaHuss U npocMoTpa (aitsioB ¢opmara PD

6. MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne TUCIUTINHBI

HaumenoBanue BHaa

HaumenoBanue yueOHOI

yaeOHO# paboTHI ayIUTOPHH, [TepedyeHsr HEOOXOIUMOTO O0OPYIOBAHUS U
CIIeIMaIM3UPOBAHHOM TEXHUIECKUX CPEACTB OOyUCHHUS
nabopaTopuu
Jlekuuun VYuebnass  ayauropus | Crnenuanu3upoBaHHAs yuaeOHas Mebenb,
IIPOBEACHUA 3aHATHHN TCXHUYCCKUC CPCACTBA O6y‘lCHI/I$I, ClIyKalue It
JEKLIHOHHOTO THIA MpEACTABICHUS  y4eOHOW  mH(pOpManuu
OonplIOW  aynIuTOpUH  (MYJIBTUMEIUHHBIN
MIPOEKTOpP, KOMMBIOTEp (HOYTOYK), D3KpaH),
JEMOHCTpAIOHHOE 000pyIOBaHUE, yu4eOHO-
HarJBSIIHBIE TOCOOMS
[MpakTuueckue |YueOnas  ayamropus  and| Crenuanu3vpoBaHHAass — ydeOHass — MeOelb,
3aHATUSA NPOBEJICHUS 3aHATHH| TeXHUUECKUE CPeNCTBa 00ydeHus (HOyTOYK),
CEMHHAPCKOTO THIA,| HKpaH, JIOCKa ayJauTOpHasl, Tabnuna
TpymnoBeIX M HHIUBUAY"| Menneneena, "CTangapTHEIH psI
NbHBIX KOHCYJIETALIH, AIIEKTPOJIHBIX MOoTeHnuanoB", Tabmuma mo Th.
TCKYLICTO KOHTPOJIA n
HpOMCKYTO‘lHOI;’I aTTecTauuu
Jlaboparopubie |Yuebnas naboparopus B-510, | CneumanusupoBanHoe nmabopaTopHOE
padoThI B-519. obopynoBanue 1O MTpohWI0 JTabopaTopHu:
ycTpoiictTBO  BeimpsaMurenbHoe  BCA-5K,
MTAaTUBbl ~ METAJUIMYECKUE,  XUMUUYECKHE

peaktuBbl (0T 10 T 10 1 KT B CTEKJISTHHOHN U



http://elibrary.ru/defaultx.asp
http://www.rsl.ru/

IUTACTUKOBOM Tape), XMMHYSCKas CTCKIITHHAS
nocyja, Tabiuima MeHaeneeBa, TaOnuia o

Thb, Tadymma "CTraH1apTHBIN pan
BJIEKTPOIHBIX IMOTEHIINAIOB", JIOCKa
ayJIUTOpHasl.
CamocrosrenpHas |KomnsioTepHsiif kinace ¢ Cnenmanu3upoBaHHast yueOHass meoenp Ha 30
pabora BbIxoziom B MuTepuer B-600a | nmocamounbix  mect, 30  KOMIBIOTEPOB,
TEXHUYECKHE cpencTBa oOy4eHus
(MynbTUME-AUMHBIA MPOEKTOP, KOMIIBIOTED
(HOYTOYK), JKpaH), BUJICOKAMEPHI,

IporpaMMHOe o0ecrieyeHe

CrneunanusupoBaHHas MeOelb, KOMIbIOTEPHAS
TEXHHUKA C BO3MOYKHOCTBIO BBIXO/IA B
NuTtepuet u obecrieuennem gocryna B DMOC,
9KpaH, MyJIbTUMEAUMHBIA IIPOEKTOD,
MporpaMMHOE 00ecIiedeHne

YuraabHBIN 3a1
OnoIMOTEKHU

7. Oco0eHHOCTH OpraHu3anuu 00pa30BaTEeJIbLHOM JAeSATEJbHOCTH ISl
JIMI C OTPAHMYEHHBIMHU BO3MOKHOCTSAMM 310POBbSI 1 HHBAJIU/I0B

JIuila ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSIMU 3710poBbsi (OB3) u uvHBaIUIBI
UMEIOT BO3MOXKHOCTh OECHPEISITCTBEHHO NepEMENIaThCsl U3 OJHOro Yy4eOHO-
71a00paTOPHOTO KOpIyca B IpYroM, MOJHATHCS Ha BCE ATAXKU Y4eOHO-1a00paTOPHBIX
KOPITyCOB, 3aHMMAThCSl B YYEOHBIX M MHBIX MOMEIIECHUSX C YYETOM OCOOEHHOCTEU
NCUXO(U3NIECKOTO PA3BUTHS U COCTOSIHUS 3/IOPOBBDSL.

Jiist o6yuenus aun, ¢ OB3 U MHBANMIOB, UMEIOUIUX HAPYIIEHUS OMOPHO-
JIBUTATEIFHOTO aIliapaTa, 00eCIIeUeHBI YCIOBHS OECIPENITCTBEHHOTO JOCTYIIa BO
BCce ydeOHbIe ToMmenieHus. MHpopManus o CrelnuaabHbIX YCIOBHSX, CO3JaHHBIX
s obydarommxcss ¢ OB3 u wHBanMIoOB, pa3MellieHa Ha CalTe YHHUBEPCUTETA
www//kgeu.ru. Hmeercss BO3MOXKHOCTb  OKa3aHHUA TEXHUUYECKOW  TOMOIIH
ACCHUCTEHTOM, a TaK)Ke YCIYT CypAONEPEBOUUKOB U TH(IIOCYPIOTIEPEBOTIUKOB.

Jns  apgantarmuu Kk Bocmpusatuio JguramMu ¢ OB3 u uHBammmamu c
HApYIIEHHBIM CIIyXOM CIPaBOYHOTO, Y4YEOHOro wmaTepuajiia MO JUCIUILUIMHE
o0ecreunBaroTCs CIEAYIOLIUE YCIOBUS:

- I Jydiied  OpUEHTAllMd B ayJUTOPUU, TPUMEHSIIOTCS CHUTHAJIBI
OTIOBEIIICHMSI O HAayaJle U KOHILIE 3aHATHS (CIOBO «3BOHOKY MUILIETCS HA JOCKE);

- BHUMaHUE CIa0OCTBIIIAIEro 00yYarolerocss MpUBJIEKAETCS MeJarorom
KECTOM (Ha IJIeY0 KJIaIeTCs pyKa, OCYIIECTBISETCS HEPE3KOe MOXJIONbIBAHUE);

- pasroBapuBas C OOyYarONIUMCS, TEIarorHYecKuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPHUT SICHO, KOPOTKHUMH TPEIJIOKCHHUSIMHU, o0OecrieunBas BO3MOYXKHOCTD
YTEHUsI M0 rydam.

KoMmrieHcanmst 3aTpyIHEHHH pPEYEBOTO W HWHTEIUICKTYaJbHOTO Pa3BHTHSI
c1a0oCbIIANIMX 00yUYaIOLIUXCSl IPOBOJUTCS ITyTEM:

- UCTIOJIb30BAHMSI CXEM, JIMarpamMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3CHTAIIHMA
C TUMEPCChUIKAMU, KOMMEHTUPYIOIIMMH OTJEIbHbIE KOMIIOHEHTHI N300payKEeHNUS;

- pEeryJsipHOTO TPUMEHEHUS YNPAKHEHUNW Ha TpapUUYecKOe BbBIJCICHHE



http://www.kgeu.ru/

CYIIIECTBEHHBIX IPU3HAKOB MPEIMETOB U SIBJICHUM;

- obecnieyeHus BO3MOXHOCTH Il OOydYaromerocs TMOJdy4YuTh aJpecHYIO
KOHCYJIBTAIIMIO TI0 3JIEKTPOHHOMU MOYTE 110 MEPE HEOOXOJUMOCTH.

Jns agantamuu Kk BocnpusAtdio Jgunamu ¢ OB3 u uHBanugamu c
HapYILIEHUSMHU 3PEHUsS] CIPABOYHOIO, Y4€OHOTO, MPOCBETUTEIBCKOTO MaTepHuaa,
NPEAyCMOTPEHHOTO  O0pa3oBaTeibHOM  MpPOrpaMMoil MO  BBIOpAHHOMY
HaIPaBIECHUIO MOJITOTOBKU, 00ECTICUNBAIOTCS CIEAYIONINE YCIOBHUS:

- BeJIeTCsl ajanTanus o(QUIMAIbHOTO caiiTa B ceTw WHTepHET ¢ ydeTom
0COOBIX TOTPEOHOCTEH WHBAJIUIOB 110 3PEHUI0, OOECIeYMBACTCS HAIUYNE
KpymHOMIPU(GTOBOM CIpaBOYHON MH(POPMAIIUU O PACTIMCAHUH YICOHBIX 3aHSATUM;

- MeIaroTuYeckuii  pabOTHUK, ero cobecemHuk (Tpu HEOOXOIUMOCTH),
MPUCYTCTBYIOIIUE HA 3aHATUU, TMPEACTABISAIOTCS OO0YydYalOImUMCs, TpPU 3TOM
KQKJIBIM pa3 Ha3bIBACTCS TOT, K KOMY MEJarorn4ecKuii paboTHUK 00palaercs;

- IEHUCTBUS, JKECTHI, IEPEMEIIICHUSI TIEAAroTHYeCKOro pabOTHUKAa KOPOTKO U
SICHO KOMMEHTUPYIOTCS,

- meyatHasg uHGOpMaIMsA MPEJOCTABISIETCS] KpynHbIM mmpudpTom (oT 18
MYHKTOB), TOTAJIHHO O3BYUNBACTCS;

- obecnieunBaeTcss HEOOXOAMMbIN YPOBEHb OCBEILIEHHOCTH MOMEILIEHUI;

- IPEAOCTABISIETCS  BO3MOXHOCTh HCIOJIb30BaTh KOMITBIOTEPHI BO BpEMS
3aHSATUM U MPABO 3aMKCH 00BICHEHUH HA AUKTO(OH (I10 KeTaHU0 00yJaroIUXCs).

dopMa TmPOBENECHUSA TEKyLIEM MW NPOMEKYTOYHOM aTTeCTaluu JJIs
oOyuaromuxcst ¢ OB3 u uHBaIM10B ONpeAesseTcs Ne1arornieckuM pabOTHUKOM B
COOTBETCTBUM C Y4eOHBIM I1aHOM. [Ipu HeobxoaumocTu obyuatomemycsi ¢ OB3,
UHBAJIMIY C YYETOM HX HHIAMBUAYAJIbHBIX MCUXO(PU3UUECKUX OCOOCHHOCTEN
JTAETCSl BO3MOXKHOCTh TPOUTH MPOMEKYTOUHYIO aTTECTAIMIO YCTHO, MMCbMEHHO Ha
Oymare, MHUCbMEHHO Ha KoMmbloTepe, B (GopMe TECTUPOBAHUS U T.M., JHUOO
MPEIOCTABIISAETCS JOMOTHUTEIBHOE BPEMS JUISI TOATOTOBKH OTBETA.

8. Meroanueckue pPeKOMeHAAUuMn IS npemnoaasaresen 1o
OPraHU3alMU BOCIIMTATEJIbHON PadoThI C 00y4al0IIMMHUCS.

Meroanueckoe oOecriedeHue TMpoIlecca BOCIUTAHMUS — OOYyJarOUTUXCs
BBICTYTIACT OJHUM U3 OTPEEISIONUX (PaKTOPOB BBICOKOTO Ka4eCTBa 00Opa30BaHUSI.
[IpemogaBaTens By3a, AEMOHCTPHUPYSI BBICOKHH MpOodecCHOHATN3M, 3pYyIUIHUIO,
YeTKYI0 TPaKIAHCKYIO TO3HIMI0, CaMOJMCUUIUINHY, TBOPYECKHH TMOAXOM B
pemieHnd TPOQECCHOHATIBHBIX 3alad, B Xo0Je 00pa30BaTeIbHOro TMporecca
Croco0cTByeT (hOPMUPOBAHUIO TAPMOHUYHOM JIMYHOCTH.

[Ipn peanmu3anuu JUCHUILIMHBI TPEMOAABATEh MOXET HCIOJIb30BaTh
CJICTYIOITUE METOJIB BOCITUTATEIbHONW PaOOTHI:

- MeTobl (OPMHUPOBAHUS CO3HAHUS JUYHOCTHU (Oeceqa, TUCIyT, BHYIICHHE,
WHCTPYKTaX, KOHTPOJIb, OOBSCHEHUE, MPUMEP, CAMOKOHTPOJb, PACCKa3, COBET,
yoexenue u ap.);

- METOJIbl OpraHu3alliu JEATeTLHOCTH U (POPMHUPOBAHUS OMBITA MOBEICHHUS
(3amanue, OOIECTBEHHOE MHEHHE, NeJaroruyeckoe TpeOoBaHUE, IOpYyUYEHUE,
npuy4YeHue, Co3aHNe BOCTIUTHIBAIOIINX CUTYAIi, TPEHUHT, YIIPAXKHEHHUE, U JP.);



- METOJIbl MOTHBAIIMH ACSITEILHOCTH U MOBEACHU (0100peHHe, TOOIIPEHNE
COIIMANIbHOW AaKTHUBHOCTH, TMOPHUIIAHUE, CO3/IaHWE CUTyalluld ycrexa, CO3JaHHe
CUTYaIlui 11 SMOLIMOHAIbHO-HPaBCTBEHHBIX TEPEKUBAHUI, COPEBHOBAaHHUE U [IP.)

[Ipn peanuzanuu JUCIHMIUIMHBI TIPEMOAaBaTeNh JOHKCH YYUTHIBATH
CJIeTyIOIINE HATIPABIICHUSI BOCIIUTATEIHHON AESITETbHOCTH:

I'padsicoanckoe u nampuomuieckoe 60CNUMaHue.

- popMupoBaHe y OOYHYAIOMIMXCS IIETIOCTHOIO MHPOBO33PEHUSI, POCCHICKON
WJICHTUYHOCTH, YBOKEHUS K CBOCH CeMbE, OOIIIECTBY, TOCYAAPCTBY, IPUHSITHIM B CEMbE
U OOIIEeCTBE JyXOBHO-HPABCTBEHHBIM U  COLMOKYJIBTYPHBIM  IIEHHOCTSIM, K
HAIIMOHATBHOMY, KYyJbTYPHOMY W HCTOPHYECKOMY HACIEIHI0, (POPMUPOBAHHE
CTPEMJIEHHS K €70 COXPAaHEHUIO U Pa3BUTHIO;

- popMupoBaHNEe y OOYYAIOIIMXCS AKTUBHOW TPAXIAHCKOW  TO3UIIHH,
OCHOBAaHHOW Ha TPAIUITMOHHBIX KYJIBTYPHBIX, TYXOBHBIX U HPABCTBEHHBIX IICHHOCTSIX
POCCHUICKOTO OOIIIECTBA, /171 MOBBIMICHHUS CIIOCOOHOCTH OTBETCTBEHHO PEATM30BHIBATH
CBOM KOHCTHTYIIMOHHBIC TIpaBa M 00S3aHHOCTH;

-pa3BUTHE TPABOBOM ¥ TOJUTHYECKOH KYJIbTYpPhl  OOyYaroIImuxcs,
paciIMpeHre KOHCTPYKTUBHOTO yYacTHs B MIPUHSATHU PEIICHUH, 3aTparuBaronIuX
UX TIpaBa M WHTEPEChl, B TOM YHCIE B Pa3IUYHBIX (OpMaxX CaMOOPTaHU3AIINH,
caMOyIpaBJIeHHUs, 00IIECTBEHHO-3HAYUMOM 1eATeIHHOCTH;

- bopMHpOBAaHWE MOTHBOB, HPABCTBEHHBIX W CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJISIONIMX  MPOTHUBOCTOSITH  JKCTPEMH3MY,  KceHohoOuw,
JUCKPUMUHALIMM TI0 COIMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM
MpU3HAKaM, MEXKITHUYECKON U MEXKOH(PECCHOHAIBHOW HETEPIUMOCTH, TPYTUM
HETaTUBHBIM COLIUAIILHBIM SIBJICHUSIM.

IyxosHo-upascmeennoe socnumarnue:

- BOCIIMTAaHUE YYBCTBA JIOCTOMHCTBA, YECTH W UYECTHOCTH, COBECTIMBOCTH,
YBOKEHUS K POJUTENSIM, YUUTEISIM, JIFOASM CTApIIETO MOKOJICHUS;

- popMupOBaHME TPUHLMUIIOB KOJJIEKTUBA3MA M COJNUIAPHOCTH, IyXa
MUJIOCEPIUST M COCTPaJaHus, TPUBBIYKA 3a00THUTHCSA O JIFOASIX, HAXOISAIINXCS B
TPYIHOW )KU3HEHHOU CUTYallUH;

- popMUpPOBaHUE CONHUIAPHOCTH U YYBCTBA COLIMAJIBHOW OTBETCTBEHHOCTHU
10 OTHONIICHWIO K JIIOASM C OTPAaHMYCHHBIMH BO3MOXHOCTSMH 370POBBS,
IPEOAOJCHHE TCUXOJOTUYECKUX OaphepoB MO OTHOLIEHUIO K JIIOJIAM C
OrpaHUYEHHBIMU BO3MOKHOCTSIMH;

- pOpMHPOBaHKE SMOIMOHAIFHO HACHIIIEHHOTO W JYXOBHO BO3BBIIICHHOTO
OTHOIICHUS K MHPY, CIIOCOOHOCTH M YMEHUS IepeIaBaTh APYTUM CBOM ICTETUIECKUN
OTIBIT.

Kynvmypno-npoceemumenscrkoe socnumarue:

- opMUpOBaHKE ICTETUICCKON KApTUHBI MUPA;

- hbopMHpOBaHUE YBaXXEHUS K KYJIbTYPHBIM IIEHHOCTSIM POJHOTO TOpoja,
Kpasi, CTPaHbI;

- IOBBIIICHNE TTO3HABATENIbHON aKTUBHOCTH 00Y4YaOIIUXCSl.

Hayuno-obpazosamenvnoe socnumanue:

- popMupoBaHUE y 00YUAIOIIUXCS HAYYHOTO MUPOBO33PEHUS;

- opMUpOBaHUE YMEHUS TIOJTy4aTh 3HAHUS;



- opMHUpOBaHNE HABHIKOB aHAJIN3a M CHHTE3a HHGOPMAIINH, B TOM YHCIIE B
npodecCUOHAIBHOM 001aCcTH.
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OueHouHble Marepualibl MO  JUCIHUIUIMHE, NpeAHA3HAUYECHHBI IS
OIICHUBAHUS Pe3yJIbTaTOB OOy4YEHHUS] HA COOTBETCTBUE MHIUKATOPAM JOCTHUKEHUS
KOMIIETEHITU .

OueHuBaHMe pe3yJbTaTOB OOYYEHHUs IO JUCHUIUIMHE OCYLIECTBISIETCS B
pamkax Tekymiero koHTpois (TK) u mpomexyTouHO# arrecTtanuu, MpOBOJIUMBIX
no 6abHO-peliTuHroBoi cucreme (bPC).

OneHouHbIE  MaTepuaibl MO  JUCIHUIUIMHE, TpeAHA3HAUYCHHBI IS
OIICHUBAHUS PE3yJIbTaTOB OOYYECHHS HA COOTBETCTBUE WHIUKATOPAM JOCTHKEHUS
KOMIIETCHIUH.

OrneHnnBaHe pe3yabTaTOB OOYYEHUsS IO JUCIUIUIMHE OCYIIECTBISETCS B
pamkax Tekymiero kKoHTpois (TK) u mpoMexyTouHO# arTtectamuu, MpOBOIAMBIX
1o 6aimbHO-peliTuaroBoit cucreme (bPC).

1.TexHosiornyeckasi kKapra
Cemectp

PeliTuHrOBLIE TTOKA3aTEIN

HaumeHnoBanue pasnena

KOHTPOJIS

DopMBbI U BUJ
I Tekymnii KOHTPOIB
JlonomHuTEIBHBIC
oammel k TK1
II Texymuii KOHTPOIB
JloToJIHUTETbHBIE
Oammel x TK2
III Texymuit KOHTPOIb
JlomoJIHUTETbHBIE
6amnel k TK3
Htoro
[TpomexxyTounas
aTTecTaIus

Paznen 1. «CtpoeHue TK1 15-
BellleCTBA 30
Tect 4
3amuTa 1a60paTopHOit pabOTHI.
Otuer o naboparopHoii pabore 5
(OJIP)

OTueT 1o caMOCTOSATENILHON
pabore. PazHOypOBHEBBIE 331241 3
u 3amanus (P33)

[y
W
ot
p—
n
p—
i
W
(—]

Cobecenopanue (COc) 3

Pa3nen 2. «3akoHOMepHOCTH TK2 15

NPOTEKAHUS XUMHUYECKHX 15 |0-15 30 15-30
MPO1IECCOB»

3amuTa 1a60paTopHOit pabOTHI.
Otuer o naboparopHoii pabore 8
(OJIP)

OT4eT Mo caMOCTOSITEIbHON
pabote. Pa3HOypOBHEBBIE 33124 5
u 3amanus (P33)
Cobecenopanue (COc) 6
Pazpea 3. TK3 25-

«JIEKTPOXMMHYECKHE 25 1015 40 2540




Npouecch»

Tect

3amuTa 1a60paTopHOit pabOTHI.
Otuer o naboparopHoii pabore
(OJIP)

OTueT 1o caMOCTOSATENLHON
pabote Pa3HOypOBHEBBIE 3aa4K
u 3amanus (P33)

Cobecenopanue (COc)

IIpome:xxyTouHas aTTecTanus oM 0-45
(3auer, ’3x3amen, KII, KP)
3agaHue IpOMEKyTOTHOU 0-15
aTTecTaluu
B niuceMenHoM dopme mo

dop 0-30

omieram




2. OueHOYHBIEC MaTePUAJIbI TEKYLIET0 KOHTPOJISI K POMEKYTOYHOM aTTeCTAlMH
pe3yJIbTaTOB 00YUYEHMSI 10 TUCHUILINHE:

[IIxama onenkn

YpoBeHb chopMUPOBAaHHOCTH
MHAMKATOpa KOMIIETEHIIMHI
N N Hwuxe N
Boicokuii | Cpennuit Huzknit
3aruianu- CpeaHero
Kon Koxn POBAHHBIE o7 85 10 100/ ot 70 110 84 | 0T 55 710 69 | 0T 0 10 54
KOMIIe- | WHAMKATOpa pe3yNbTaThI
TEHIUH | KOMIIETEHIMH | OOyYEHUS 110 lkana ouennsanus
VCIUIUINHE HEY/I0B-
e YJOBJIET- YA
OTJINYHO XOPOIIO JIETBOPHU-
BOPHUTEIIBHO
TCIIBHO
3a4TCHO HEC 3a4TCHO
3HATh:
31 - o0asoBbic | YpoBeHb | YpoBeHb | Munuman | YpoBeHb
[TOHATHUSA B | 3HAHWW B | 3HAHUM B | BHO 3HAHUI
001aCTH XUMUK: | 00BeEMe, o0BeMe, JIOTIYCTUM | HIDKE
OIIK-1 OCHOBHBIC COOTBETCT | COOTBETCT | BIii MUHHMAJT
Cnoco6 3aKOHBI XuMuH, | BYIOIICM | BYIOIICM | yPOBCHb bHBIX
eH kmaccuduxam | IPOTPAMM | IIPOrPaMM | 3HAHMUI, TpeboBaH
pelars 10 u cBoiictBa | © ¢, HMMCET | NUMCCT nu,
sazaun R — MOATOTOBK | MECTO MECTO UMEIOT
u, 0€e3 | HECKOJIBKO | MHOTO MECTO
npodec 3JIEMEHTOB,
OImuO0K HErpyOBIX | HETPYOBIX | rpyObIe
CHOHAJ BEIIECTB u
. . [0)1155(310) 4 omrnboK OILIINOKH
BHOM COCTMHEHUH,
nesiTen CTpOCHHE
BHOCTH, BEIIIECTBA,
MPUMEH | e | 3 pacTBOpPHI "
SISt o Ipyrue
HemMoncTpup pyr
METO/IBI JUCTIEPCHBIE
yeT  3HaHHe
MOJICITH CUCTEMBI,
OCHOBHBIX
poBaHU OKHUCJIUTEIBHO-
3aKOHOB
o, BOCCTaHOBUTEIb
XUMHUHI u
MaTema HbIE pEaKlUUHu U
MOHUMAaHNE
TUYECK ANMEKTPOXUMUYE
XUMHYECKHUX
oro CKHE MPOLIECCHI,
MIPOLIECCOB.
aHaIM3 MEXaHU3MBI
a, KOppO3uu u
€CTECTB METO/IbI 3aIIUTHI
€HHOHA METaJJIOB;
yUHBIE 32 - oOmue
U 3aKOHOMEPHOCT
o0rmien U XHMHUYECKUX
HXXEHep MPOLIECCOB,
HBIC SHEpPreTUIecKre
3HAHUS 3¢ heKTb
XUMHYECKHIX
peakuuit,
BIIUSTHUE
rapaMmeTpoB
CUCTEMBI Ha




XHUMHUYCCKOC
PaBHOBCCUC u

CKOpPOCTh
MpEeBpaIICHUS;
33- posib XUMHH
B U3y4YEHUU
IPUPOJIBI,
pa3BUTUH
TEXHHKH,
SHEPreTUYECKON
oTpaciu
YMETh:
VI - [TIponemon | IIponemon | Ilpoaemon | Ilpu
HCII0JIb30BaTh CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEUICHUU
OCHOBHBIE U bl BCE | Bl BCE | bl CTaHAapT
JJIEMEHTapHbIE | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
METO/bI YMEHHUS, YMEHHUS, YMEHUS, 3amady  He
XUMHYECKOT0 pEeIIeHbI pEeIIeHbI peLIeHbI POJEMOH
UCCIIETOBaHUS BCE BCE TUTIOBBIE | CTPUPOBA
BEILIECTB U OCHOBHBI€ | OCHOBHBIE | 3a/1aud  C | HbI
COETMHEHUI], 3aJlayd ¢ | 3aa4d  C | HerpyObIM | OCHOBHBIE
V2 -onpenensaTh | OTACNBHBI | HETPYOBIM | H YMEHUS,
BaJICHTHBIE MU " OIIMOKaMHU | UMEIOT
BO3MO>XHOCTH HECYyIIeCT | OmUOKaMu | , MECTO
aTOMOB, BEHHBIMH | , BBHITIOJIHEH | TpyObIe
OOBSCHATH HEJ0YeTa | BBIIOJHEH | bl BCE | OIIHUOKU
3aKOHOMEPHOCT | MH, bl BCE | 3aJlaHus,
Y XUMHYECKUX | BBIMIOJIHEH | 33JIaHUS B | HO HE B
MIPOLIECCOB, bl BCE | MMOJIHOM MOJIHOM
V3 - BBINIONHATE | 3a1aHUS B | 00BEME, o0Bveme
TUIIOBBIE MIOJIHOM HO
pacyeTsl 1o oObemMe HEKOTOPBI
OCHOBHBIM e c
TeMaM U HeJoyeTa
paznenam MU
XUMHAH
BJIQJIETh:
IIponemon HNwmeerca | Ilpu
crpuposan | [IPOICMOH | \iyypvans | pemnennn
bl HaBbIku | CTPUPOBAH | i CTaHIapT
BI - HaBbIKaMHu | IpH bl 0a30BBIC | HaGop HBIX
HUCIIOJIL30BAaHUS | PELICHUU HaBbIKH HaBBIKOB 3a1a4  HE
uHpopManuy o0 | HecTaHgap | Mpu JUISt POJEMOH
XUMHYECKHIX THBIX pEeLICHUN | peuieHus | CTpUpOBa
mporeccax B 3aga4 0e3 | cTaHAapTH | CTAaHAAPTH | HbI
npodeccnoHans | omMMOOK W | pIx 3ajau ¢ | bIX 33134 ¢ | 6a30BbIe
HOM HEJIOYCTOB | HeKOTOpHI | HEKOTOPBI | HABBIKH,
NesITeIbHOCTH MU MU UMEIOT
Hefmouera | HEAOYETa | MECTO
M MU rpyoOsnie

OILIINOKU




OreHKa «OTJIMYHO» BBICTABIISICTCS 32 BBIIOJHCHHUE PACUEMHBIX MUNOBLIX
3a0anuil 8 cemecmpe; MeCMoBvbiX 3A0AHUL, 21YO0K0e NOHUMAHUE XUMUYECKUX
CBOlCM8 Bewecmas npu cobeced08anull, NOJIHble U COOepIHCAmeibHble OMEembl Ha
80NPOCHL bunema (meopemuieckoe u NPAKmuiecKoe 3a0anue);

OreHKa «XOPOII0Y» BBICTABIISICTCS 32 BBIMIOJHEHUE PACUEHHBIX MUNOBLIX
3a0ay 6 cemecmpe, MeCMOBLIX 3A0AHUL, NOHUMAHUE XUMUYECKUX CBOUCME
gewecms npu cobecedo6aHuu, O0QopmieHUs omuemos no J1abopPamopPHLIM
pabomam, omeemvl HA BONPOCHI Oulema (meopemuyeckoe Ui NPAKMUYLECKOe
3a0anue);

OreHKa «yI0BJIE€TBOPUTEIbLHO» BBICTABISCTCS 32 BBIMOJHEHHUE THITOBBIX
PACYEMHbIX 34044 8 cemecmpe U mecmosbixX 3a0aHull;

OrneHKka «HEYJA0BJIETBOPUTEIbHO» BBICTABISACTCS 3a CIa00€ U HEMOJHOE
BBITMIOJTHEHUE TUTIOBBIX PACYEMHbIX 3A0ay 8 ceMecmpe U mecmosblX 3a0aHUl.

3. IlepevyeHb OLIEHOYHBIX CPEICTB

KpaTkass xapakTtepuCTMKa OLIEHOYHBIX CPEICTB, HCHOJB3YEMBIX IIPU
TEKyIIIeM KOHTPOJIE yCTIEBAeMOCTH U MTPOMEKYTOUHOM aTTeCTalluu 00yqaroImerocs
IO AUCHUIIIINHE:

HanmeHnoBanue Onncanue
OIICHOYHOT'O KpaTkas xapakTepucTiKa OllEHOYHOTO CPEACTBa OIICHOYHOT'O
CpeacTBa CpeacTBa
KoncnexktupoBanu| Kpatkoe TekcToBO€ IpeICTaBICHHE TTepepabOTaHHOM [Tepeuens pa3aenon

€ yueOHOTO nHpopmarun
MaTepuana
Ilepeuens 3a1anunii u
Or4er 1o Bremonnenne  maGopatopHoil  paboThl,  00paboTKa BOIIPOCOB JIJIsI
. pe3yabTaTOB HCIBITAHUN, H3MEPEHH, HKCIEPUMEHTA. 3aIUTHI
nabopaTopHOH .
abore (OJIP) Odopmienue OTYeTa, 3aluTa pe3yabTaToB nabopaTopHOI
p abopaTopHOi pabOTHI IO OTYETY paboThI, IEpeUeHb
TpeOOBaHUH K OTYETY

PaznuuaroT 3aaun u 3agaHus:

a) pernpoayKTUBHOTO YPOBHS, IO3BOJIAIONINE OI[CHUBATD

U JIMarHOCTUPOBATh 3HaHHWE (AKTUYECKOTO MaTepuaia

(6a3oBBIC TOHATHS, ANTOPUTMBI, (AKTBI) M yMEHHUE

MPABIWJIBHO HKCIIONB30BAaTh CIHEIUAIBHBIE TEPMHHBI H

MOHATHSI, y3HaBaHUE OOBEKTOB H3YYEHHUS B paMKax

OTIPEACTICHHOTO pa3/ieNa JUCIUILTNHBL,
Pa3zHoypoBHEBbIE el pas/le/ia et ’ Kommnekt

0) PEKOHCTPYKTUBHOTO YPOBHsI, ITO3BOJISIOIINE OIICHH-
3a/1a4¥ U 3a/1aHus Pa3HOYPOBHEBBIX

BaTh M JHATHOCTUPOBATh YMEHUS CHHTE3UPOBATH, .
(P33) . 3a1ay4 U 3a0aHui

aHATM3UPOBATH, 00001I1aTh (dhakTUIeCKuit u

TEOpeTHYeCKHii  Marepual ¢ (popMmyaupoBaHHEM
KOHKPETHBIX BBIBOJIOB, YCTAQHOBJICHHEM IPUYUHHO-
CJIEICTBEHHBIX CBS3EH;

B) TBOPUYECKOTO YPOBHS, IMO3BOJIAIONINE OICHUBATH U
JIMarHOCTUPOBATh yMEHHS, HWHTETPHPOBATH 3HAHUS
pa3NnuYHBIX 00JIaCTel, apryMeHTHPOBaTh COOCTBEHHYIO




TOUYKY 3pEHUS

CpencTBo KOHTPOJIsA, OPraHU30BaHHOE KaK CIeUaIbHas

Oecena mpenoaaBaTeNs ¢ 0OyJarOIIUMCSl Ha TEMBI, CBSI- Bormpocsr o

CobecenoBanmne . N
(Coc) 3aHHBIC C U3yYaeMOU AUCIUIUIMHON, U pacCUMTaHHOE HA paznenam
BBISICHGHHE 00beMa 3HAaHWUW 00YJaroIierocs mo onpeae- JTUCIIATLINHEI
JICHHOMY pasJieny, TeMe, mpodyieMe U T.11.
Cucrema CTaHIApTU3UPOBAHHBIX 3aJlaHuM,
KoMmiaekT TecToBBIX
Tecr (Tecr) MO3BOJISIOIIAS aBTOMAaTU3UPOBATh npouenypy

3aJaHui

W3MEPEHHS YPOBHS 3HAHUH M YMEHHUI 00y4aromerocs

4. IlepeyeHb KOHTPOJBHBIX 3aJaHHl WJIM MHbIE MAaTepHaJbI,
He00X0AUMBbIe VISl OLleHKH 3HAHWI, YMEHHUIl U HABBIKOB, XapaKTepU3yIOLIHX
3Tanbl (JOPMHPOBAHUS KOMIIETCHIIUI B MpoLecce 0CBOCHUS M CHMIIJIMHbI

lIpumep 3a0anus

st Tekymero konrpoJas TK-1:

IIpoBepsiemast KOMIIETEHIS:

OIIK-1 CnocoOeH pemaTh 331a41 MpohecCHOHATBHON AEATEIbHOCTH, IPUMEHSIS METObI
MOJETHPOBAHMS, MAaTeMaTHYECKOTO aHaji3a, €CTECTBEHHOHAyYHbIE W OOLICHH)KEHEpHBIC
3HaHUS.

OIIK-1.3 — JleMOHCTpUpyET 3HAHHUE OCHOBHBIX 3aKOHOB XHMHUU W TOHHMMaHUE
XUMHUYECKHX MPOLIECCOB.

KpUCmaniu4eckol peuemrou

Tect
Bonpoc Bapuanmer omeema
1. Oxcuo xpemuus my2oniagox, MONEKYNAPHASL
Hepacmeopum. Ezo amommast
KPUCMANIUYECKAs, peuemKa: UoHHas
MEmanIuyecKast
2. Opbumanu, nepeducieHHvle 8 2s, 2p, 4f, 3d
nopsoke yeenuienus ux 2s, 2p, 3d, 3p
oHepeuu: 2p, 3p, 3d, 4s
3s,3p,4s,3d
3. Maxcumanvhoe uucno 1
9NEKMPOHOB HA 3S- OPOUMANU: 2
6
8
4.  Bewecmsa ¢  uownHoll aemyyu

IInoxo pacmseopumvl 8 600e

Hmerom nHuzkue memnepamypbsl niaeienHus

Hmerom 8b1COKYI0 91eKMPOnPOBOOHOCHb 80OHBIX PACHBOPO8

5. Kpamnocms  ceasu 86 2
monekyre CO 1
3
4
6. Yacmuya, umerowas 6o1vue Amom Hampus
NPOMOHO8, YeM INeKMPOHO8 Hon xanus
Xnopuo-uon

Cynvuo-uon

7. Vkaorcume coomsememesue | a) Lunx (Ne 30) Omeem 1. d-snemenm,
medxncdy naseanuem u munom | 6) Camapuii (Ne 62) Omeem 2. f-onemenm,
XUMUYECKUX I/IeMEeHMO8 8) Paouii (Ne 88) Omeem 3. s-anemenm;




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

8. B amome moauboena (Ne 42) cooepoicumess  npomoHa

9. OneKmpoHHy10 0~
KOH@ueypayuio BHEUIHe20 Ar
IHEpeemuuecKo2o VPOBHSI Mg”"
3523p6 umeem yacmuya S

OKeusaneHm u MOAAPHAS MACCA IKGUBATIEHMA CEPHOU KUCIOMbL 8 PEAKYUAX C pACMBOPOM WelodU,
ecau oopazyemcs NaHSO4 paghbi u COOMBEMCmMBEEeHHO.

11. DkBUBAJIEHT ¥ MOJISIpPHAsI Macca SKBUBAJICHTA CEPHOUM KUCIIOTHI B PEAKIIUAX C PACTBOPOM
meno4u, eciu oopasyercs Na,SO4 paBHBI 51 COOTBETCTBEHHO.

12. Ha HeliTpanuzanuto kUciaoTsl Maccol 2,18 r nuspacxonosano KOH maccoit 2,49 r. Monsprast
Macca HKBUBAJIIEHT KUCIIOTHI paBHA

13. ITpu cropanuu 5,00 r TpexBaJeHTHOTO MeTa1a 0opazoBasiock 9,45 r ero okcuaa. MossipHas

Macca KBUBAJIIEHTA 3TOI'0 METajja r/Monb. XMMHUYECKH 3HAK MeTallla .
14. Kaxaa d¢opma 3anucu n=3
ompasicaem 3HepeemuiecKoe /=1
cocmosiHue 31eKmpoHa? m =0
ms - 1/2

15. Hanuwwume Xxumuueckuii 3HAK JJ1eMeHmd, KOMOPOMY COOMBEEMCMEYIOm dJeKMPOHHA
245 16
cmpykmypa. .... 4s°3d

16. Hanuwwume Xxumuueckuii 3HAK JJ1eMeHmd, KOMOPOMY COOMEEMCMEYIOm dJeKMPOHHA
2¢ 4l
cmpykmypa: ... 6s°5d'4f

17. Hanuwwume Xxumuueckuii 3HAK JJ1eMeHmd, KOMOPOMY COOMBEEMCMEYIOm dJeKMPOHHA
2,00 2
cmpykmypa. .... 5s°4d " 5p

(8. Cpedu nepeyucieHHbix HEeOH
XUMUYECKUU  971eMeHm ¢ ATIOMUHUU
MAKCUMANbHLIM — PAOUYCOM Kanuu
amoma. Kanoyutl
19. Xumuueckue snemenmol yenepoo, KpemHuil, Kaiuu
nepevucienvl 8  nopsioke 6800000, OOP, ANIOMUHUL
ybvi8aHus amomHo20 Hampuii, x10p, pmop
paouyca 6 psoy. cepa, KpemMHull, MazHuil

20. Hanumwure XMMHYECKHE 3HAK JIEMEHTa, aTOM KOTOPOT0 UMEET 3JIEKTPOHHYIO KOH(PUTYPaLIHIO
2727, 6222,62710 4 24,6 2
157257 2p° 352 3p° 3d"° 4s* 4p° 4d’ 55

21. Amom Kakoeo 3nemenma esponuti
uwecmoeo nepuooa umeem 8 2a00UHUL
OCHOBHOM CcOCMOsIHUU camaputi
MaxKcumanbHoe qUCo bapuii

HECNAPEHHbIX JJIEKNMPOHOE.

22. CX00HYI0 KOHQuU2Ypayuio 6HeuwHe20 2HepeemuiecKko20 YPOBHs UMeIOm amombl MAa2Hus u

23. B psoy snemenmos Li — | yovieaem amomHwiil paouyc

Na — K — Rb: ocrabesarom mMemaniiudecKue ceolcmed

YMerbuaenmcs 4ucjio npomoHoe 6 AmomMHOM ﬂ()pe

yeeaudueaemcst HUCio INeKmMpPOHHbLX Cl0e6

24

25. Yucno eanenmuvix JJIEKMPOHOB 6 OCHOBHOM COCMOAHUU aAmoma dJl1eMernmda, 06pa3yi0mezo




svicuiuil okcuo cocmasa 3,03 pasHo

26.  llopsaokoswiii  HOMep YUCTTY DNIEKMPOHO8 8 AMome
XUMU4ecko2o 9dn1emMeHma 8 3HAYeHUIo 8vlculell 8aleHMHOCU dJIeMeHma No KUCIOPOOy
nepuoou4ecKou cucmeme YUCIY 21eKMPOHO8, HEOOCMAIOUUX 00 3A8ePUIEHUS BHEUHE2O
.. Menoeneesa 971eKMPOHHO20 CJLOSL
coomeemcmayem YUCTTY DNIEKMPOHHBIX CNI0E8 8 AMoMe
27. Haubonvwee  uucno ¢dmop
BAJIEHMHBIX 91€KMPOHO8 68000p00
umeem snemMeHm Hamputi
cepa
28. I'nasnoe keanmosoe uucio onpeoensiem 91eKMPOHA

29. Asmop s0epHOtl MOOenu CmpoeHUst Aamoma

30. Ilepgyro modenv cmpoenus amoma npeodioHCu

31. 3nauenus evicuwieu u +2u-6
HU3Uel CmeneHu OKUCAeHUs. +6u-2
cepul COOMBEMCMBEHHO +6 u -3
PasHbL: Y542
32. Ilepsyto udero, umo gewgecmea coOCMmosim u3 amomos, bl0GUHY
33. Opoumanvroe 21+1
KBAHMOBOE UYUCIO MOMCEM 3
NPUHUMAMb 3HAYEHUe. 2
n

34. Dopmyna eewecmea 6 HBr
KOMOpoMm peanuzyemcsi Br,
MOJIbKO UOHHDBLI MUN CE53U K550,

KBr
35. DJIEKTPOHHYIO Fe'”
KOH(QUTYpAllMI0 HWHEPTHOTO Cr
rasa uMeeT HOH... Cu™

F&
36. Cxonnyo | kanvyus
KOH(UTYpAIlMI0  BHEITHETO xpoma
SHEPTEeTUYECKOTO YPOBHS KpeMHUsl
MMEIOT aTOMBI MarHus u ... ATFOMUHUS

o 2 2 3
37. Ilopaokoewlii nomep d>ieMenma, S1eKmponHoe cmpoenue amoma komopozo 18°2s°2p’,

pasen...
38.  Haumenvwiee  uucno KUCI0pOO
8AICHMHBIX 9/1eKMPOHO8 KpemHuUll
umeem s1emMeHm 6000p00
Kanbyuti
39. Haumenvwiyro 3Hepeuio MA2HU
UOHUZAYUY UMeem aAMOM... AIOMUHUSL
KpemMHUs
Hampus
40. HaumeHnvuee cpoocmeo K ¢dmop
INEKMPOHY uUmMeem amom. KUCTIOPOO
cepa
asom

41 J{ns 21ekmpoH08, HAXOOAWUXCA HA P-OpOUMATIAX, 3HAYEHUe OPOUMANIbHO20 KBAHMOBO20 YUCIA
PpasHo ...




42.  @opmyna eewecmsa, H,S

MOJIEKYIbl KOMOpPO20 UMem NO,

JUHeUHoe cmpoeHue, umeem CO,

8UO0 ... SO,.

43.  Homep nepuooa & 9JIeKMPOHO8 8 AMOMe
nepuoouUyecKot cucmeme 91EeKMPOHOB B0 BHEUIHEM CTIOE AMOMO8

XUMUYECKUX I/IEMEHMO8 ,ZZ Hec)ocmaiomux JJIEKMPOHOB 00 3A6EPULIEHUS DTIEKMPOHRHO2O CJ105

U. Menoeneesa pasen wucny | sanonusemvlx s1eKmpoHHbIX COEE 6 AMOME

44. OcHOBHBIE  CBOWCTBa LiOH — KOH — RbOH
COCTMHCHUH YCHJIMBAIOTCS B LiOH — KOH — Ca(OH),
pany Ca(OH), — KOH — Mg(OH),
LiOH — Ca(OH), - KOH

45. Haumenvwiyro smnepeuro MazcHus
UOHU3AYUU UMEem ATNOM. AnOMUHUS

KpemHUs

Hampus
46. Ilopsokoswlii HoMep dieMeHma, 21eKmpoHHOe CcmpoeHue amoma komopozo 1s° 2s° 2p’,
paesen
47. Amom Kaxoeo 21emenma NAMO20 NEPUOOd UMeem 6 OCHOBHOM COCMOAHUU MAKCUMATbHOE
YUCTI0 HECNAPEHHBIX JNEeKMPOHO8 (Hanuwiume XUMU4eCKull 3HaK d1eMeHma)

48. Yucno necnapenuvix 31eKmMpoOHO8 6 OCHOBHOM COCMOSHUU AMOMA deMeHma, 0opas3yioue2o
svicuiuil okcud cocmasa 3,05, pagHo

49. U3 oannoco nepeuns B, Al, Ga, In, Tl
XUMUYECKUX 271eMeHmo8 C Si, Ti, Ge, Zr

svibepume 971eKMPOHHbLE Ba, Li, Cs, Mg, Ca

ananocu: Na, Mg, Li, Al, Sc

50. Bo emopom nepuooe go3pacmaem 31eKmpoompuyamenbHOCHb

Ilepuoouuecxoii  cucmemol

YyMeHbuaemcs 3apso 10pa
anemenmos J{.U. Menoeneesa

c yeenudenuem 3apsaoa s0pa 603pacmaem amomHbli paouyc

Y XUMUHECKUX SNEMEHMOE. 603pacmaem cmeneHb OKUCIeHUs

Bomnpocel k kommiiekcaomy 3aganuio TK-1 (Coc)

1. Yro nzyuaet xumusi?

2. YTo Takoe XMMHUYECKUI SKBUBAJICHT?

3. B 4yeM CymHOCTb 3aKOHA SKBUBAJIEHTOB?

4. Ha3oBuTe HMEHA YYEHBIX, ONHUIIUTE OHKCIEPHUMEHTHI, C TOMOIIBIO
KOTOPBIX YCTAHOBJIEHO CJIOKHOE CTPOEHUE aTroMa?

5. Kakue npuHIUIIBI JIEKAT B OCHOBE KBAHTOBOUM TEOPUU CTPOCHHUS aTroMa?

6. Uro Takoe »sHEpreTHdeckuid ypoBeHb?  Kakoe KBaHTOBOE YHCIIO
ONpEIEsAET SJHEPTUIO AIEKTPOHA?

7. Uto Takoe OpOUTaIbHBII MOMEHT KOJMYECTBO IBWKEHUS DJIEKTpOHA?
Kakoe KBaHTOBOE 4HMCJIO ONpEENAeT OPUEHTAIMIO 3JIEKTPOHHBIX OpOuTanei B
MPOCTPAHCTBE?

8. Kakoe KBaHTOBOE YMCIIO OIpenesieT COOCTBEHHBI MOMEHT KOJIMYECTBA
JIBUKEHUS AJICKTPOHA?

9. Kakoli 3HEpreTHUecKnii MOAYPOBEHb 3AIIOJHAETCS DIEKTPOHAMHU PaHbLIE:
5s unu 4d; 6s uiu Sp u nouemy?




10. Kaxoii ¢u3znyeckuil CMBICII MMEET MOPSAKOBBIA HOMEpP 3JEMEHTa U
MOYeMy XUMHUYECKHE CBOMCTBA 3JIEMEHTA OIPENEIAETCS 3apsAI0M €ro aroma?

11. ITo xakoMy MpHU3HAKY AJIEMEHTBI B IIEPUOJUUYECKON CUCTEME DIIEMEHTOB
(IICB) monpazaenstores Ha s, p, d,f- ameMeHTHI?

12. Kakue 351eMeHThI Ha3bIBAIOT AJICKTPOHHBIMH aHaJoraMu?

13. Kak 3amoJiHsI0TCSl 3JEKTPOHHBIE YPOBHU, MOJYPOBHU U OpOUTANIU IO
Mepe yCIOKHEHHS aToma?

14. Kakue cBOICTBa aTOMOB SIBJISIFOTCS IEPUOTHYECKUMU?

15. 3apsnpl siaep 3JI€MEHTOB B IEPUOJUYECKON YBEIMUMBAIOTCS, 2 CBOMCTBA
nepuoauyecku. Kak 3To 00bSICHUTH?

16. V kakoro u3 3JIEeMEHTOB YETBEPTOrO MEPHOJa — MapraHiia win Opoma
CUJIbHEE BBIPAYKEHBI METAJTIMYECKUE CBOMCTBA?

17. VI3 KaKkoro umcia aToMOB cocTOAT 1r 1 1 cM’ Maraus?

18. KT0 1 Korma oTKpblU1 NEPUOANYECKUIN 3aKOH?

19. IIpuBeauTe npuMeEPBI CXOAHBIX 10 XUMUYECKUM CBOMCTBAM 3JIEMEHTOB.

20. Kak HM3MEHAITCS CBOWMCTBA 3JIEMEHTOB MPU MEPEXOAE OT JHUTUS K
¢ropy?

21. Kakol 371eMEHT BbIICIISIETCS B OTAEIbHBIN 1-Hinepuona?

22. Kaxk dopmynupoBan .M. MenaeneeB OTKPBITHIA UM NEPUOIUYCCKUN
3aKOH?

23. KakoBa coBpeMeHHas (GOPMYIHPOBKA TEPHOTUYECKOTO 3aKOHA?
OObsicHUTE, TIOUeMy B TEPHOJUYECKON CHUCTEME D3JIEMEHTOB aproH, KOOaJbT,
TEJUTyp U TOPUK MOMEUIEHbI COOTBETCTBEHHO NEpes KaaueM, HUKEJIEM, UOJ0M U
MPOTAKTUHUEM, XOTSI M UMEIOT OOJIBIITYI0 aTOMHYIO Maccy?

24. Yro siBnsieTcs rpa@uuecKuM BBIPAKEHUEM MEPUOIMYECKOT0 3aKoHa?

25. Yto Takoe nepuo/ NepuoJuyecKoi CUCTEMbI XUMUYECKHUX 3JIEMEHTOB?

26. CKOJIbKO NMEPUOJIOB, PAAOB U TPYIII B IEPUOINYECKON cucTeMe?

27. Kakue nepuogas! [1CO Ha3zbpiBarOTCA MaibiMu?

28. Kakue nepuoasl [1CD sBastoTcss 60abMIUMU?

29. Kak Ha3pIBalOTCS BJEMEHTHI, KOTOPHIE B MNEPUOAUYECKON CHUCTEME
CHEAYIOT MOCJE JIaHTaHa? ' 1e OHM pacrojararTcs B IEPUOIUUECKON cUCTEME?

30. Kakot nepuos1 BiIsI€TCS HE3aBEPIICHHBIM?

31. Yro Takoe aktmHOMIbI? I'me OHM pacnosararoTcs B IEPUOAUYECKOU
Tabnuie?

32. Kak U3MEHSI0TCSI CBOMCTBA 3JIEMEHTOB B IIEpUOAaX ClieBa HalpaBo?

33. YUto Takoe rpymnma nepuogudecKor CUCTEMBI?

34. 13 xakux NOATPYNI COCTOUT Ka)KJasi rpynna nepuoguyecKoi CUCTEMBbI?
[To kakoMy IpU3HAKY JIEMEHTHI 00bETUHSAIOTCS B TPYIIIBI U MTOATPYTIIHI?

35. Kak u3MeHs0TCS CBOMCTBA 3JIEMEHTOB B A-MTOArpymnmax?

36. Kak Wu3MEHAITCS KHUCIOTHO-OCHOBHBIE CBOMCTBA OKCHUJIOB U
TUAPOKCHUIIOB, KOTOpble 00pa3oBaHbl 3JIEMEHTAMH  KaKOM-IMOO  TJIaBHOM
HNOATPYIIIbI?

37. Yro Takoe sHeprus moHuzauuu? B Kakux eJMHULAX OHA BBIPAXKaeTCs?
Kak u3meHsieTcs BOCCTaHOBUTENbHASI aKTUBHOCTh S- U p-3JIEMEHTOB B TPYIINax
MEPUOANYECKON CUCTEMBI C YBEIIMUCHHEM NOPsiAKOBOr0 HoMepa? [louemy?



38. MeramnuecKiue CBOMCTBA S-3JIEMEHTOB | rpymmbl OT JHUTHS K LIE3UIO
BO3pACTAIOT, a JIEKTPOIPOBOJHOCTh METAJLUIOB B ATOM k€ psAay ymeHblaercs. C
YEM ATO MOKHO CBSI3aTh?

39.  UYUro  Takoe  anekTpoorpunatenbHocTh?  Kak = u3MeHseTcs
3JEKTPOOTPULIATENBHOCTD pP-3JIEMEHTOB B MEPHUOJE, B TPYIIE IMEPUOIAYECKOU
CHUCTEMBI C yBEJIMUeHUEM NopsakoBoro Homepa? [louemy?

40. Yto Takoe CpOACTBO K ANEKTPOHY? B KaKuX €IMHUIIAX OHO BbIpaXKaeTcs?
Kak u3zmensiercst okucauTenbHasi akTHBHOCTh HEMETAJUIOB B MEPUOJIE U B TPYIIIE
NEPUOJNYECKONM CHCTEMBl C YBEIMYEHUEM MOPSAKOBOro Homepa? Otser
MOTHUBUPYWUTE CTPOCHHEM aTOMa COOTBETCTBYIOILIETO 3JIEMEHTA.

41. Kakoit snemMeHT siBhsieTcss 00Jiee aKTUBHBIM METAJUIOM: aIFOMUHUUN WM
HaTpuii?

42. Kakoit sneMeHT saBisieTcsi 6oJjiee aKTUBHBIM HEMETaJUIOM: YTJIEPOJ WM
KUCI0pO?

43. Kakoll M3 3J€EMEHTOB YETBEPTOrO MEPHOJA — BaHAAUN WM MBIIIbSIK
oOnagaeT Oojiee BBIPAXKEHHBIMU METAINTMYECKUMHU cBoiicTBamu? Kakoil u3 stHx
AJIEMEHTOB 00pa3yeT ra3000pa3HOECOECTUHEHUE C BOJIOPOIOM?

44. Y Kakoro u3 p-sleMEHTOB IATOW IPYIIbI NEPUOAUYECKON CUCTEMBI —
dbochopa win cyppMbl — CUIIbHEE BBIpaXKEHBI HEMeTaJTMYeckue cBoiicTBa? Kakoe
U3  BOJOPOJHBIX  COCOUHEHUW  JAHHBIX  DJIEMEHTOB  0ojiee  CHJIbHBIN
BOCCTAHOBUTENH?

45. Kakasg W3 JIBYX NEPEUMCICHHBIX KHCIIOT SIBISIETCS OoJiee CUIIBHOM:
yrojbHasi i 0opHasi?

46. Kakolt u3 NIBYX THAPOKCHUIOB MPOSBISIET OOJee CUIbHBIE OCHOBHBIC
CBOWCTBA: TUAPOKCHU AITFOMUHUS WU TUAPOKCUI Marus?

47. Kakoit okcua — TiO, mmnCrOz — oGmamaer Oosee BBIPaKEHHBIMU
KUCJIOTHBIMU cBoMcTBaMu? [louemy?

48. Uto Takoe METAIUIMYHOCTh AJIeMEHTOB? UTO SIBISETCS KOJIMYECTBEHHOU
XapaKTEpPUCTUKON METAITIMYHOCTH ?

49. Yro Takoe HEMETAUIMYHOCTh  3BJEeMEHTOB? UTO  sBIAETCSA
KOJIMYECTBEHHON XapaKTEPUCTUKON HEMETAJUTMYHOCTH?

50. Yro Takoe xumuueckas cBsi3b? Ha kakue TUIBI MMOJpa3AeisioT
XUMHUYECKYIO CBSA3b?

51. KakoB Mmexanu3m oOpa30BaHUs KOBAJICHTHOW XUMUYECKOMN CBS3HU?

52. Kakasi KOBaJICHTHasi XHWMHYECKas CBs3b SIBJISIETCA TOJISIHOM U HE
MOJISIPHOMN?

53. B uem oTiaumuyue OOBIYHOM KOBAJCGHTHOW CBSI3M 1O JOHOPHO-
aKIENITOPHOMY MEXaHU3MY?

54. B yeM CyIHOCTh METO/1a BaJICHTHBIX CBSI3EH?

55. KakoB MexaHu3M oOpa3oBaHMsl BOAOpoAHOM cBsizu?  Kak Biuser
BO3HMKHOBEHHUE BOJAOPOJHOM CBA3U Ha (PU3NUECKUE CBOMCTBA COEIUHEHUH.

56. OnummTe MeXaHU3M OOpa30BaHMsI METANIMYECKOoW cBsizu. HazoBute
CBOMCTBA METAJIJIOB, OOYCJIOBJICHHBIE HAJTMYMEM B HUX METAIJTMYECKOU CBSI3H.

57. OnumuTe MeXaHu3M oOpa30BaHUS U CBOWCTBA HOHHOM CBSI3H.



58. OnuinTe XUMHUYECKYIO CBA3b B MoJieKysne Ny ¢ HO3UlMil MeToja
BaJICHTHBIX CBSI3CH.

59. OnummuTe XUMUYECKYHO CBs3b B Mojekyiae HoO ¢ mosummii mMerona
BAJICHTHBIX CBS3EM.

60. OnumuTe XUMUYECKYIO0 CBsI3b B Mojekyiae Op ¢ mo3uinuid Metoja
MOJIEKYJISIPHBIX OpOUTAasIeH.

61. Ilouemy wmoiekyna kuciaopoja napamMardHutHa? OTBET MOSICHUTE C
MO3ULIMKA METO/1a MOJIEKYJISIPHBIXOpOUTAIEH?

62. ITouemy Monekyna a3zora auaMarHuTHa? OTBET MOACHUTE C MO3UIUA
METO0/1a MOJIEKYJISIPHBIX OpOUTAJICH.

63. Uto Takoe MeTayiibl, HEMETAUIbI U 3JEMEHThl C MPOMEKYTOUYHBIMU
cBoiicTBamMu?

64. Kakue 3J1eMEHTbl OTHOCSTCS K TPYIIIE METAJIOB?

65. Kakue 351eMEeHThI OTHOCATCSI K TPYIIIEe HEMETAJIOB?

66. Kakue 53JIeMEHThI MOTYT UMETh MPOMEKYTOUHBIE CBOMCTBA MEXIY
MeTaJlJIaMU U HEMETaJJIaMU?

67. Kaxk mnpoucxomuT KiraccupuKanms XUMHUYECKUX JJIEMEHTOB TIO
AIEKTPOHHOM CTPYKTYype?

68. YUem otimyaroTcs s-, p-, d-, f- 37eMeHTHI 110 CBOMM CBOMCTBaM?

69. Kakue XUMHYECKHUE 3JIEMEHTHI OTHOCATCSA K S-CEMENCTBY?

70. Kaknrie XuUMHUYECKHUE DJIEMEHThI OTHOCATCS K f-ceMelcTBy?

71. YTto Takoe CrijiaBbl METAIIIIOB?

72. Kakue cBoiicTBa 00BIYHO 00J1a1a0T CILJIABHI METAJLIIOB?

73. Kakue npuMepsl CIJIaBOB METAJVIOB CYIIECTBYIOT?

74. KakoBo 3HaueHHE CIUIABOB METAJUIOB B MPOMBIIUIEHHOCTH H
MOBCEHEBHOM KU3HU?

Tunossle 3agaun (P33) TK-1:

1. CkoabKO IPOTOHOB, HEUTPOHOB, JIEKTPOHOB B aroMax 3JeMeHTOB ¢ 30
nopsakoBeiMu HOMepamu 20, 51, 93? Hanummre nosHble 3J€KTPOHHbBIE (POPMYJIBL.
YKaXuTe BAJICHTHBIE AJIEKTPOHBI, YACIIO HECTIAPEHHBIX AJIEKTPOHOB.

2. HazoBuTE 371€MEHTHI, UMEIOIIUE 10 JBA AJEKTPOHA HA MOIYPOBHAX 4p U
4d. HamummTe mMONHBIC JJIEKTPOHHBIE (OPMYIBI ATOMOB OSTHUX JJEMEHTOB U
yKaxkuTe ux nojoxenue B [ICO: nepuon, rpynna, noarpynna

3. Xmopun marnus comepxut 36,4 % xanbuus. Beruuciaure MOJSPHYIO
Maccy SKBUBAJICHTA KaJIbLIMS.

4. Tlepuonnueckas cucrema .M. MenneneeBa. Hanumure 30€KTpOHHBIE
dbopmynbl amemeHTOB 19 u 29. SBasioTcs M 3JEMEHTBI  3JEKTPOHHBIMU
aHaJIoraMu, nouemy?

5. CemelicTBa 2JIEeMEHTOB S, p, d, f. YKaxuTe TMOPSAKOBBIE HOMEpa

2 3
DJIIEMEHTOB, DJJIEKTPOHHBIE (HOPMYJIBI KOTOPHIX HUMEIOT OKOHYAHHE ..ns np .

2 3
Hanummre snekTpoHHyI0 (JOpMyITy 3JIEMEHTA ..NS Np  YETBEPTOro MEePUOa.



6. Ha3oBuTe 351eMEHTBI, UIMEIOIIME IO JIBAa 3JEKTPOHA HA MOIYPOBHSX 4p U
4d. Hanummre nNOJHBIE 3JEKTPOHHBbIE (OPMYJIBI ATOMOB 3THUX 3JIEMEHTOB HU
yKaxxute ux nojuoxenue B [ICO: nepuon, rpymnma, noarpymnma.

7. HazoBuTe 5JIEMEHT YETBEPTOrO IIEPUOJA, aTOM KOTOPOIO COIEPIKUT
HEOOJIBIIOE YHUCIIO HECHApeHHbIX d-3J€KTpoHOB. Hamummre ero mnonHyro
NIEKTPOHHYIO (DOPMYITY U YKAKUTE BAJICHTHBIE dJIEKTPOHBI.

8. Hamummte snexTpoHHbIE (OPMYNBI ABYX 3JIEMEHTOB S5-TO IMEpUOAA: C
OJIHUM HECHApEHHBIM J3JIEKTPOHOM M JIByMs HECHApEHHBIMH 3JIEKTPOHAMHU.
Ha3oBuTe ux nopsakoBble HOMEPA, YKAXKUTE YUCIO IPOTOHOB U HEUTPOHOB B MX
aTomax.

9. Ilpu oxucnennn Meramia maccout 8,43 T oOpasoBacs okcua maccoit 9,63
r. BerunciauTe 3Ha4eHus1 MOJISIPHBIX MAacC SKBUBAJIEHTOB METAJJIA U €r0 OKCUJA.

10. Ha BoccTanoBienue 7,09 T okcuja JByXBAJICHTHOTO MeTaiia TpeOyeTcs
2,24 n Bomopona (H.y.). BplunMciouTe SKBHUBAJIEHTHYIO MacCy OKCHAA U
SKBUBAJIEHTHYIO Maccy Metajia. Uemy paBHa aToMHas Macca MeTasuia?

11. Jlma snemMeHTOB ¢ MOPsSAKOBBIMA HoMepamu 13 u 41 ykaxure 4ucio
IPOTOHOB, HEWTPOHOB U BJEKTPOHOB. HamummTe >IEKTpOHHBIE (POPMYIIHI,

YKQKHATE paneHTHBIC BJEKTPOHBI, YKCJIO HECHapeHHBIX 3JEKTpoHOB. K kakum
yieMeHTaM (s-, p-, d- WM f-) OHM OTHOCATCA? YKaXUTE WX TOJIO)KEHUE B
IIEPUOANYECKON CUCTEME: IIEPUO, IPYIIIA, IOATPYIIIA.

12. HanuimTe nonHble 371€KTPOHHbIE (POPMYJIBI ATOMOB 3JIEMEHTOB (TOpAa,
xene3a, Qgocpopa u amoMuHUA U (DOPMYJIbI, TMOSCHAIOIIME HMX BaJEHTHBIC
BO3MOKHOCTH. JlJIsI BCEX JIM 3JIEMEHTOB HOMEP IPYNIbI COBIIAIAET C MAKCUMAJIBHO
BO3MOYHOU BajleHTHOCThIO? [IpuBeanTe cBou 0ObSICHEHUS.

13. VYkaxkute MOpPAOKOBBIM HOMEp 3JIEMEHTA C OKOHYAHHEM DJIEKTPOHHOU
dbopMyIIBL 6S26p3.H330BHTe JUIL HETO DJIEMEHT, SBISIOIMIMUCA JJIEKTPOHHBIM

aHAJIOTOM.  MoryT au f-3J€KTPOHbI HAXOAUTHCA HA TPEThEM JHEPTETHUYECKOM
ypoBHe? JlaliTe MOSICHEHHE.

14. CxonpKO NMPOTOHOB, HEUTPOHOB, DJIEKTPOHOB B aTOMax JJIEMEHTOB C
nopsAKoBeIMU HoMepamu 20, 51, 93? Hanuiurte mojiHbIe AIEKTPOHHBIE (DOPMYIIHI.
VYKaxuTe BAJICHTHBIE YJIEKTPOHBI, YUCJIO HECTIAPEHHBIX 3JIEKTPOHOB.

15. HanummTe 31eKTpoHHBIE (POPMYJIIBI AaTOMOB AJIEMEHTOB C HOPSIKOBBIMU
HoMmepamu 11, 76 u 86. Ykaxure uX IMOJOKEHUE B IMEPUOJUYECKON CUCTEME:
nepuo, rpynna, noArpymnima.

16. Hanmummre s1eKkTpoHHBIE (hOPMYIIBI ATOMOB JIEMEHTOB C MOPSAKOBBIMU
HoMepamu 13, 41, 67. K kakoMy ceMENCTBY 37IEMEHTOB OHU OTHOCATCS?

17. s 31M€MEHTOB C MOPSAIKOBBIMHM HOMEpPaMU 7 U 25 yKaXUTE YHUCIO
IPOTOHOB, HEHUTPOHOB U 3JEKTPOHOB. Hamummre uX TMOJHBIE S3JIEKTPOHHBIC
bopMybl. YKaXXUTe BAJICHTHBIE AJIEKTPOHBI, YACIO HECHAPEHHBIX 3JEKTpOHOB. K
KaKOMY CEMEWUCTBY 3JIEMEHTOB OHU OTHOCSITCS?

18. VYkaxuTe MNOPSAKOBBIE HOMEpa 3JEMEHTOB >JIEKTPOHHBIE (HOPMYJIBI

1
KOTOPBIX MMEIOT OKOHYAaHUE ...ns . Hamummre MojgHyro 3JEKTPOHHYIO QopMyty
3JIEMEHTA IIECTOT0 NEPHOJA.



19. Hanummre >nekTpoHHbIe (POPMYIIBI aTOMOB CEPBI 1 XpoMa. YKaXHUTe UX
BAJICHTHBIE AJIEKTPOHBI. SIBIAIOTCA JIM OHM 3JIEKTPOHHBIMU aHanoramu? K xakomy
CEMEUCTBY OTHOCSTCS 3TH JJIEMEHTHI?

20. YkaxuTe NOPSAIKOBBIE HOMEpa 3JIEMEHTOB, J3JIEKTPOHHBIE (POPMYIIbI

KOTOPBIX HMMEIOT OKOH‘IaHI/IC...Iflsznp3. Hanumure »snexktpoHHylo Gdopmyny
AJIEMEHTA YE€TBEPTOro MEPHUO/IA.

21. HazoBuTe 351€MEHTHI, UMEIOIIKE 0 JIBA AJEKTPOHA HA MOIYPOBHSX 4p U
4d. HanummTe MONHBIC 3JIEKTPOHHBIE (OPMYIBI AaTOMOB OSTHUX JJIEMEHTOB U
ykaxkuTte ux nojoxkenue B [ICO: nepuon, rpynna, noarpymnmna.

22. YKaxuTe MOpsAIKOBBIM HOMED 3JIEMEHTA, B aTOME KOTOPOT'O 3aBEpIIACTCS
3all0JIHEHUE DJIEKTPOHAMHU TPETHEr0 HSHEPreTUHYecKoro ypoBHsA. Hanuimurte ero
ANEKTPOHHYIO (popMyity.

23. VKaxuTe NOPSAKOBBI HOMEp JJIEMEHTAa C OKOHYAHUEM DSJIEKTPOHHOMU
dbopmyroit .65 6p3. HazoBure 1y1s1 HEro 3JI€MEHT, SBIISIIOIIUKCS AJEKTPOHHBIM
aHajoroM. OTBET MOSICHUTE.

24. Ha30BUTE 3JIEMEHTHI, UMEIOIIUE MO OJHOMY 3JIEKTPOHY Ha MOLYPOBHSIX
5p u 3d. HanumuiTe monHBIE SJEKTPOHHBIE (JOPMYIIBI aTOMOB JTHUX AJIEMEHTOB U
ykaxuTte ux nojoxkenue B [ICO: nepuon, rpynna, noarpymnmna.

25. HazoBute »JeMEHT YETBEPTOro IMEpUOja, aTOM KOTOPOTO COAEPKHUT
HEOOJIPIIIOE YHUCJIO HECMapeHHBIX d-3JeKTpOoHOB. Hamwummre ero mosHyIo
AIEKTPOHHYIO (GOPMYITY M YKOKUTE BAJICHTHBIE DJICKTPOHBI.

26. CKOIbKO HPOTOHOB, HEUTPOHOB, DJIEKTPOHOB COAEPXKHUTCS B aTOMax
3JIEMEHTOB C TOPSAKOBBIMHU Homepamu 3, 65, 86?7 Hanummre HuX TOJIHBIE
AJIEKTPOHHBIE (POPMYJIbI. YKaKUTE BaJ€HTHBIEC SJIEKTPOHBI, YUCJIO HECHapEHHBIX
3JIEKTPOHOB.

27. Hanuiure 37eKTpOoHHbIE (DOPMYJIBI ABYX 3JEMEHTOB 5-r0 MEpUOA: C
OJIHUM HECHApPEHHBIM DJICKTPOHOM U JIByMSI HECIAPEHHBIMHU AJIEKTPOHAMH.
HazoBuTe ux nmopsakoBbie HOMEpPA, YKAXKUTE YUCIO TPOTOHOB U HEUTPOHOB B TUX
aToMax.

28. Hamummute 3neKTpoHHBIE (DOPMYIIBI aTOMOB 3JIEMEHTOB C MOPSIKOBBIMU
HoMmepamu 36, 58, 104. VkaxuTe HUX MOJIOKEHHUE B MEPUOAUMYECKON CHUCTEME:
nepuo, rpynna, noArpymnima.

29. Hanummute 37eKTpOHHBIE (DOPMYIIBI aTOMOB 3JIEMEHTOB C MOPSIKOBBIMU
Homepamu 16, 54, 88. K kakomy tuny s, p, d, f OTHOCATCS 9TH SIEMEHTHI?

30. Jlisa 351eMEHTOB ¢ HNOPAAKOBBIMU HOMepamu 17, 27, 99 ykaxute 4ucio
MPOTOHOB, HEUTPOHOB, JJIEKTPOHOB. Hamuimure wuX TMOJHBIE SJIEKTPOHHbIC
dbopmyIibl. YKaXUTE BAJICHTHBIC 3JIEKTPOHBI, YUCIO HECHAPEHHBIX IEKTPOHOB. K
KAKOMY THUILY S, p, d, f OTHOCSITCSI 3TH 3JIEMEHTHI?

31. Onpenennte MOJISIPHYIO MacCy SKBUBAJICHTa MarHusl.

32.0mnpenennure MOJSIPHYIO MacCy 3KBUBAJICHTA a30Ta B coeAMHEHUAX: N»O,
NO, NO».

33.0npenenute MOJISIPHYIO MAacCy SKBHBAJ€HTa MapraHila B JUOKCHUJIC
MapraHia.



34.0Omnpenenvte MOJSIpPHYIO Maccy dKBHBaieHTa Gocdopa B okcuae dhochopa
(V).
35 Onpenenure MOJIIPHYIO MAacCy 3KBUBAJIIEHTA CEpbl B cOeMUHEHUIX: SO),

SO3.

36 PaccuuraiiTe MOJISIpPHYIO MacCy 3KBHBAJICHTA 3JIEMEHTOB XJIOpa U CEPHI B
UX BOJOPOJHBIX COCTUHECHUSIX.

37. PaccuuraiiTe MOJSIPHBIE MAacChl SKBUBAJIICHTOB JJIEMEHTA XKejle3a B
OKCHJIaX ABYXBAJEHTHOIO U TPEXBAJIEHTHOIO JKeJie3a.

38.PaccunTaiiTe MOJIIPHYIO MacCy 3KBUBAJIEHTA CEPHOU KUCIOTHI.

39 PaccuuTaiiTe MOJIIpHYIO Maccy SKBUBajJeHTa OpTO-(PochOopHOI KUCTOTHI
B peaKIuu ¢ TUAPOKCUIOM Kanus ¢ oopazoBanrueM KH2PO4.

40. PaccuurtaiiTe MOJSIPHYIO MacCy SKBHUBAJIEHTA METajjia, €CIM U3BECTHO,
4yTo 1 I 3TOrO0 MeTasIa BeITecHseT U3 KuciaoTel 0,921 11 Bogopona (H.y.).

41. Metamn oOpasyer aBa xjopujia ¢ coaepkanuem xjopa 37,45 u 54,51 %.
Briuncnute MOJISIpHBIE MacChl SKBUBAJICHTOB METAJVIOB B KaXK/IOM COEUHEHUH.

42. Ha neuttpanuzanuio 0,471 r opto-hochopHOil KUCTOTHI U3PACXOI0BAHO
0,267 r rugpoKcuaa KaiblUs. BblUMCINUTE MOJSPHYIO MacCy 3KBHBAJIECHTa
KHUCJIOTHI.

43. Onpenenure MOJISIPHYIO MAacCy SKBHUBAJEHTA CEPHOM KHUCIOTHI, €CIU
u3BecTHO, uto 98.08 r ee pearnpyer c¢ 24.32 r mar"us, MOJISIpHAas Macca
HKBHUBAJIEHTa KOTOpPOro paBHa 12,16 r/mMob.

44. Ha wneditpanuzauuio 1,245 r rugpokcuaa Kajiumsi uU3pacxogoBaHo | T
KHUCJIOTHI. BBIYUCIUTE MOJSIPHYIO MacCy SKBHUBAJICHTa KUCIIOTHI.

45. Ilpu paznoxenun 0,4638 r okcuga merama obOpaszoBaioch 0,4316 T
Metauia. Onpeaenure MOJISIPHYIO MacCy SKBUBaJIEHTa METaJLIA.

46. Jlna peakuuu 0,44 r meramina ¢ 6pomom notpedoBanoch 3,91 T 6poma,
MOJISIpHAsE Macca »SKBHBAJEHTa KOToporo paBHa 79,9 r/mMonb. Omnpenenute
MOJISIPHYIO MaccCy 3KBHBaJIEHTa MeTaJLJIa.

47. B okcume cBuHua coaepxkutcs 7,17 % xkucimopoma, Omnpenenute
MOJISIPHYIO MacCy KBUBAJICHTA CBUHIIA.

48. Tlpu B3aumopeiicteum 0,385 r MeTamia ¢ xjopoMm obpaszoBasioch 1,12 T
xJiopyaa. BerancnuTe MOJSPHYIO MacCcy SKBUBAJIEHTAa METalla, €CJIM U3BECTHO,
YTO MOJISIPHAsI Macca SKBUBaJIEHTa XJiopa 35,5 r/MoJib.

49. B pe3ynbTate peakiuu 2,19 r Metaia ¢ BogopoaoM oopazoBaiock 2,51
I TUapuIa 3Toro Metaia. OnpenenuTe MOJIIPHYIO MAacCy SKBUBAJIICHTA MeTaJla.

50. Ilpu cropanuu 2 r MeTaya obpazoBanochk 3,315 r okucna. Onpenenure
MOJISIPHYIO MacCy SKBHBaJICHTa MeTaslia.

OJIP. OdopmiieHre 0TYETOB N0 Ja0OPaTOPHBIM pabOTaM JOJKHO OBITH IO
oOpasiy:

1) HazBanue u Homep nabopaTopHOi padoThl. JlaTa BRINOIHEHUS.

2) Llens paboThI.

3) OGopynoBaHUE U PECAKTHUBHI.

4) TeopeTtuueckue MOJIOKECHHUS.



5) Xox paboThl.

6) OOcyxIeHHE PE3YIbTATOB SKCIIEPUMEHTA.

7) BeIBOABI.

Ha 3amurty naGoparopHoii paboOThl BBIHOCHUTCS JBa BOIPOCA: BOIPOC IO
TEOPETUYECKUM  TOJIOKEHUSIM paboTbl M BOMPOC IO XOJY BBIOJIHEHHUS
DKCIEPUMEHTA.

3aganus K jJjaboparopHbiM padoTram no pazaeny «CTpoeHUE BEIIECTBaY:
JlaGoparopHas pabGota 1 Texnuka O6e30macHOCTH MpH paboTe B XUMHUYECKOI
n1aboparopuu. 1abopaTopHOE 000PYAOBAHUE U XUMUYECKas TIOCY/A.

1) O3HaKOMHTHCS ¢ TIPABUJIAMH IO TEXHUKE O€30MMaCHOCTH M PACTIMCaThCs B
KypHaime 1o TexHuke OesomacHoctu (TB) mpu pabore B xXuMUYeCKOH
nabopaTopuu;

2) PaccmoTperh paznuyHble BHABI XMMUYECKOHM NOCYIAbl M H3YyYHUTh €€
pUMEHEHUE B 1a00OPATOPHOM MPAKTUKYME;

3) BbIOMHUTE HEKOTOPBIE Olepaluu J1a00paTOPHOM XUMUYECKON MPAKTUKH,
CBSI3aHHBIE C U3MEPEHUEM OOBEMOB KUJKOCTEH C MOMOILBIO MEPHON XUMUYECKON
MOCYIBL.

JlaGopatopHas pabGora 2. BaxHeiime KiaacChl HEOPTAaHMYECKUX COCTUHECHUI.
MOJIYYEHHUE U U3YUEHUE CBOMCTB OKCUJIOB, TUAPOKCUIOB U COJIEH.

1. IlpoBemuTe peakuuu IOMYYEHHS] OKCHAOB, OCHOBAaHMM, KHCIOT,
aM(pOTEepPHBIX TUAPOKCUIIOB, CPETHUX, KUCIBIX U OCHOBHBIX COJICH.

2. BbIONHUTE OMNBITHI MO HW3YYEHHID XHMHYECKHMX CBOMCTB OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX COCAUHECHUMU.

st Tekymero konTpoJs TK-2:

IIpoBepsiemast KOMIIETEHUHSL:

OIIK-1 Criocoben pemath 3a1a4u MPoPECCUHOHATBHON EATETbHOCTH, IIPUMEHSISI METOTbI
MOJICTTMPOBAaHHS, MAaTeMaTHYECKOTO aHajk3a, CCTECTBEHHOHAYYHbIE U OOLICHH)KCHEPHBIC
3HAHMSL.

OIIK-1.3 — JlemMOHCTpUpYyeT 3HAaHUE OCHOBHBIX 3aKOHOB XHMHUU U TMOHMMaHUE
XHUMHUYECKHUX TPOIECCOB.

Bonpock! k kommekcaomy 3aaanuto TK-2 (Coc)

1. Kakyoo mnpakTHuecKM BaXHYI0 HH(OpPMALMIO O XUMHYECKHX
NPEBPAIICHUIX JaeT XUMUYECKas TepMoAuHamuKa? YUYTo H3ydaeT XUMHUYECKas
TEPMOIMHAMUKA?

2. Kax  knmaccHpUIMPYIOT  TEPMOAMHAMUYECKHE  CHUCTEMBbl IO
XapakTepyoOMeHa ¢ OKpYy:Karolllel cpesloil U o cocTaBy?

3. Kakue ¢yHKIMU Ha3bIBAIOT PYHKIIUSIMU COCTOSTHUSA?

4. MOXHO 71 OTIPEJEeNUTh A0COTIOTHOE 3HAUeHUE BHYTPEHHEN SHEPTUn?

5. Uro Ttakoe TtermuoBoil 3ddexkr xumuueckoud peakuuu? Ilpusenute
MPUMEPBI SHAO- U IK30TEPMUUECKUX PEAKIIUH.

6. UTo Ha3bIBAIOT TEMIOBBIMA(P(HEKTOMXUMUYECKON peakiuu?

7. KakoB (hu3nveckuii CMbICI SHTaJIbIUU 00pa30BaHUs BElleCTBA?

8 Kakue BbIBO/IBI MOKHO CAENATH 10 3HAKY SHTAJIBIIUU PeaKUuu?



9. UYro wm3ywaer Tepmoxumus? Kakue  ypaBHEHHs = Ha3bIBaOT
TEPMOXUMUYECKUMHU?

10. Chopmynupyiite OCHOBHBIE 3aKOHBI TepMOXHUMHH. Kakue mpakTuueckue
CJEACTBUS U3 HUX BBITEKAIOT?

11. KakoB (usnueckuid CMBICI SHTPOINUHU, M OT Kakux (PaKTOpoB OHa
3aBUCHUT?

12. Yrto Takoe TepMOAMHAMUYECKas BEPOATHOCTb M KaK OHa CBA3HA C
SHTpOINUeEn?

13. C ueMm cBsA3aHa BO3MOXKHOCTH OIPECICHHUS a0COJIOTHBIX 3HAYCHHIM
SHTpONUU?

14. Tlo xakuM JaHHBIM MOXHO PAacCUUTAaThb H3MEHEHHE SHTPONUU B
MPOIIECCE XMMUYECKOU peakuuu?

15. Ins kakux cucteM (M30JMPOBAHHBIX WM HEM3OJUPOBAHHBIX) SHTPOMUS
(S) sABnsercss KpurepueM BO3MOXKHOCTH CaMONPOM3BOJIBHOIO MPOTEKaHUS
XMMHUYECKOTO MPEBPAICHUS?

16. Kak oueHHTH 3HAaK JHTPONMHM PEAKLUNH, MPOTEKAOLIEH C yYACTHEM
ra3000pa3HbIX BEIIECTB, HE MpUOeras K CIpaBOYHbIM JaHHBIM?

17. B uem 3akirouaeTcs nmpakTuyeckasi IIEHHOCTh ypaBHeHUs1 [ m606ca?

18. Kakue peakuuu (3K30- WM 3HIOTEPMHUUECKUE) HAanOOJIee BEPOSTHBI IPU
HU3KUX TeMIepaTypax?

19. Kakue BBIBOABI MOXKHO CJI€JIaTh O HAIIPABJICHUH PEAKIUU 11O BEJIMYNHE U
3Haky G peakiuu?

20. Yro Ha3bIBAIOT CPEAHEN U HICTHHHOW CKOPOCTBIO PEAKLIUN?

21. Kak onpenensieTcsi CKOpoCcTb TOMOI'€HHBIX U T'€T€POTr€HHBIXPEAKIINIL?

22. Kakue (hakTOPBIBIMSIIOT HA CKOPOCTh PEaKIUu?

23. ChopmynupyiiTe 3aKOH JEHCTBUS Macc.

24. Yto Ha3bIBalOT KOHCTaHTOM ckopocTu? KakoB Qu3nyuecKuiicMbICI 3TOM
BEIUYMHBI?  3aBUCUT  JM  KOHCTAHTa  CKOPOCTH  OT  TEMIEpaTyphl,
OPUPOABIPEATUPYIOLIMX BEIIECTB M X KOHLIEHTpALUi?

25. Yro Takoe MOJEKYISIPHOCTD U MOPSIOK PEAKLIUH?

26. Kakue 3akoHBI OIKCHIBAIOT 3aBUCHUMOCTb CKOPOCTH PEAKIHHOT
temnepatrypbl? UTOo TOKa3bIBaeT TEMMEPaTypHBIM  KOAPPUIIUEHTCKOPOCTU
peakuuu?

27. YTo Takoe 3HEPTUS AKTUBALIMH, AKTUBUPOBAHHBIN KOMILIIEKC?

28. Ecnu st AByX peakiuii: a) OAMHAKOBBI KOHIEHTPAI[UU pearupyronmx
BELIECTB M TEMIIepaTypa, TO YEeM ONPENESeTCs pa3iuuue B MX CKOPOCTAX; O)
OJIMHAKOBBI KOHCTAHTBI CKOPOCTH, TO MPUKAKUX YCIOBUAX OYIyT OJUHAKOBBIMU
UX CKOPOCTH?

29. B yem CylmIHOCTh TOMOT€HHOTO Y TE€TEPOTEHHOIr0 KaTanusa?

30. Kak u3MeHseTcs SHeprusi akTUBALMK B PUCYTCTBUHU KaTajin3aropa?

31. Uto Ha3bpIBalOT 0OpPATUMBIMHU U HEOOPATUMBIMU PEAKLIUSIMH?

32. Yro Ha3pIBalOT XMMHUYECKHM paBHOBecueMm? lloueMy OHO sBiseTCA
ITUHAMUYECKUM?

33.  Kakme  KOHUEHTpaluuu  pPEarupyrolMx  BEIIECTB  HAa3bIBAKOT
PaBHOBECHBIMU?



34. YUto Ha3bpIBalOT KOHCTAHTOW XMMHYECKOIO paBHOBECUsA? 3aBUCHUT JH
KOHCTaHTa PAaBHOBECHUSI OT TEMIEPATYphl, IPUPOJBl PEATUPYIOLIMX BEIIECTB U UX
KOHIIEHTpAIU?

35. TloueMy B BBIpOKEHUE JJIsI CKOPOCTH XHWMHYECKON pEaKIUu WU
KOHCTaHThl PABHOBECHS HE BXOIAT KOHLEHTPALMM BEIIECTB, HAXOMSIIMXCS B
TBepaoH (aze?

36. Kakumum mapameTpamMu — XapakTEpU3yeTCsl KaXJ0€ XHUMHYECKOE
paBHOBecre? K ueMy npHBOJIUT U3MEHEHUE OJJTHOTO U3 ITApaMETPOB?

37. B ywem cymnocTs npuHnuna Jle [larense?

38. Kakoe wuymcio cremneHeld cBOOOIbI uMeeT onHOda3Has CHCTEMa,
cocTosiasi ux TBepAoro u xuakoro CO,?

39. B uyem 3axmouaercs crenupuka aacopOLUUOHHOTO PAaBHOBECHS II0
CPAaBHEHUIO C APYTMMH BUJAMU T'€TEPOT€HHOIO PAaBHOBECHS?

40. Kakue Bbl 3HaeTe mpuMepsl MpUMEHEHUS aJIcopOIun?

41. Kakue 3aKOHBI OINHMCBHIBAIOT 3aBUCHUMOCTh CKOPOCTH PEAKIHH OT
temriepaTypbl? UTo MOKa3bIBa€T TEMIEPATYpHBIM KOIPPUIUEHT CKOPOCTU
peaxkuuu?

42. Ecnu n1st AByX peakiuil: a) OAMHAKOBBI KOHLEHTPALMU PEarupyromux
BEILECTB U TEMIIEpaTypa, TO YeM ONpENeNsieTCs pa3ivuuyhe B UX CKOPOCTSX; O)
OJIMHAKOBBI KOHCTAHTBI CKOPOCTH, TO MPHU KAKUX YCJIOBUSX OyIyT OJMHAKOBHIMU
UX CKOpOCTH?

43. B yem pa3Huila MEXAY PAaCTBOPAMHU JICKTPOIUTOB U HE IIEKTPOIUTOB?

44. YTo Takoe OCMOTHYECKOE AaBIEHUE?

45. KakuMu 3aKk0oHaMU BBIPAXKAIOTCs OOIIME CBOMCTBA paCTBOPOB?

46. Kakue BelllecTBa MOJIBEPTraroTCs SJICKTPOJIUTHYSCKON JUCCOMAIIUN?

47. Kakue BEIWYUHBI SIBISIIOTCS KOJIMYECTBEHHOW XapaKTEPUCTUKOU
npoliecca AIEKTPOJUTHYECKON AUCCOUUann?

48. Ha xakue rpynmnbl yCIOBHO AENAT SJCKTPOJIMUTHI M0 BEJIUYMHE CTETEHU
WX JUCCOIHAIINU?

49. IloyeMy KOHCTaHTa »>JICKTPOJUTHYECKON AUCCOLMALMU SBISECTCS
yIOOHON  XapakTEPUCTUKOM 3JEKTPOJIMTa 10 CPAaBHEHHUIO CO  CTENEHBIO
JTACCOIAAIINN?

50. Kak cTeneHb BIEKTPOJMTHYECKOM  JHUCCOIMALIMM  CBsI3aHA C
KOHIIEHTpauei ciaboro eKTposnTa?

51. TIloweMy 10pu ONHCAaHWHU CBOWCTB  BJEKTPOJIUTOB  BBOJUTCS
U30TOHMYECKUH KOdhDUIIEeHT?

52. Kak BHIOM3MEHSIOTCSA BbIpaxkeHus: s 3akoHa Baut-I'odpda m Payns
JUIS1 PACTBOPOB 3JIEKTPOJIUTOB?

53. YUto Takoe ruaponaus?

54. Conu Kakoro Tura v Mo4eMy ruJpoju3yroTcsno karnony? Kakosa npu
ATOM peaKius Cpebl?

55. Conm Kakoro Tvmna M noyeMy ruApoau3yroTcs o aHnoHy? Kakosa npu
ATOM pEaKius Cpeabl?

56. Conu kakoro Tvma M NOYEMY THAPOJIM3YIOTCS MO KaTUOHY, U IO
aHnoHy? KakoBa npu 3TOM peakuus cpeabl?



57. Becerna M HEMTPaIbHOCTH PACTBOPA COJIM YKa3bIBA€T HA OTCYTCTBHUE
TUIpOJIN3a?

58. Kakue Tumbl IMCIIEPCHBIX CUCTEM BBI 3HaeTE?

59. Yro Takoe koaryssuus? Kakue crmocoObl Koarymisiiuu Bl 3HaeTe?

Tunoselie 3agaun (P33) TK-2:
1. Ucxons u3 Ttemnorel obOpazoBanuss HoO(k) u TtemnoBoro sddekra

peaKkuy Ipy CTAaHAAPTHBIX YCIOBUAX
H»>O»(x) = HyO(x) + 1/2 O)(1) ; AH=-979 xJIx,

BeraucuTe AH50¢mepexucn Bogopona Hy0).

2. Onpenenure TEIJI0BOU abdext peaKInu:
2PbS(x)+30,(r)=2PbO(k)+2SOy(T).
3. Boruucnure M3MEHEHUE SHTPOIHUHU LISt peakuuu:

2CH4(F):C2H2(F)+3H2(F).

4. Bo3MOXHO WIM  CaMOMPOU3BOJIHLHOE  TMPOTEKAHHWE  PEAKIIHH
MgCO;(x)=MgO(x)+CO,(T) B cTaHAapPTHBIX YCIOBUSAIX?

5.1lpu cropanun razoobpaznoro srana CoHg oOpasytorcas CO)(T) u
HyO(x). Hanuinure TepMOXMMHUYECKOE YPABHEHUE ATOM pPEaKI[MU U BHIYUCIIUTE €€

TEIJI0BOM (P dexKT.
6. Coxxxenbl ¢ oOpa3zoBanuem HpO(T) paBHBIe 00BEMBI BOJOpOAa U

anetuneHa CpHp, B3sAThle Mpu OAMHAKOBBIX YCIOBUAX. B  kakom ciydae
BbIACIUTCA OoJibliie TerIoThl? Bo ckonbko pas?

7. Bbruucnaute TemioBod 3(PpQPexT peakiuu BOCCTAHOBJICHMS OKCHJIA IMHKA
yriiem ¢ obpazoBanueMm CO, eciu Termota oOpazoBanus ZnO(K) IpU CTaHIAPTHBIX
yCIOBUSX paBHA —348 K[/MOJIb.
metuiioBoro cnupra CH30H(xk).

8. Boccranosnenue FepO3 BoopoAOM MPOTEKAET MO YPABHEHUIO

FepO3(k) + 3Hy(r) = Fe(x) + 3H2O(r) ; AH=96,61 x]J[xk.

Bo3MoxHa 11 3Ta peakiusi Ipu CTaHAAPTHBIX YCIOBUSIX, €CJIM U3MEHEHHE
suTpormu AS = 0,1387 xJx/(mons-K)?

9. PaccunraiiTe 3HaueHue AG§98 peakuu

Pb(k) + CuO(k) = PbO(x) + Cu(x)
U YCTAaHOBHUTE, B KAKOM HAMPABJICHUU OHA MOXKET MPOTEKATh CAMOIIPOU3BOJIBHO
P CTAHJIAPTHBIX yCIOBUSX.

10. Ykaxure, kakas U3 IByX peakiuid OyJeT MpOTeKaTh CaMOIPOU3BOJILHO
IIPU CTAHIAPTHBIX yCIOBUSX:

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

11. YcTaHoBuTE BO3MOMKHOCTH (MJIM HEBO3MOKHOCTH) CAMOIIPOM3BOJIBHOTO
MPOTEKAHUS PEAKIINU



CuO(kx) + Ha(r) = Cu(x) + HyO(x)
MPU CTAHJAPTHBIX YCI0BUAX. OTBET NOATBEPAUTE PACUECTOM.

12.  BpluucnauTe — KOHCTaHTYy  paBHOBECHsT — OOpaTUMOW  peakuuu
280,+0,=250;, ecnm paBHOBecHas KoHmeHTpamus [SOz;]= 0,004 wMonw/m,
UCXOJIHBIE KOHIIeHTpanmu BemecTB [SO,]= 1 momnb/1, [O,]=0,8 Moms/m1.

13. Peakumst nporekaer mno ypaBHeHuoCO+H,0=CO,+H,. B kakom
HaIpaBJIICHUM CMECTUTCS TOJIO)KEHUE DPABHOBECUS NPU BBEICHUU B CHUCTEMY
JOTIOJTHUTENBHBIX KOJIMYECTB BOJIOpOa?

14 Kak mnommuser Ha BbIXOA xJyopa B cucreme 4HCI+0,=2Cl,+2H,0
MOBBIIICHUE TEMIIEPATYPHI B PEAKIIMIOHHOM 00beME, yMEHbIIEHUE 00111ero o0beMa
CMECH, YMEHBIICHUE KOHILIEHTPAIlMU KHUCIOPOJa, YBEIMYEHHE O0BbeMa peakTopa,
BBEJICHUE KaTaiau3zaTopa?

15. Bo ckonbko pa3 BO3pacTeT CKOPOCTb pEaKIMU TMpPU MOBBIIICHUH
temmeparypsi ¢ 10 10 30°C (y=3)?

16. HanumuTe BbIpa)XKe€HUE CKOPOCTH XMMHUUYECKOW PEaKUUU, MPOTEKAOIIEH
B TOMOreHHOU cucteme 1o cxeme A +2B=C, u onpeaenure, BO CKOJIbKO pa3
YBEIIMYUTCS CKOPOCTh PEAKIMU, €CIU: a) KOHIEHTpauust A yBeIU4YuTCsS B 2 pasa;
0) xoHneHTpanus B ysennuutcs B 3 pasa.

17. B peakuun C + O, = CO, KOHILIEHTpaIusi KUCI0poJa yBeIn4eHa B 4 pasa.
Bo ckosbko pa3 BO3pacTeT CKOPOCTh PEaKIUU?

18. Onpenenure paBHOBECHBbIE KOHLIEHTpAIMU B TE€TEPO T'E€HHOM cucTeMe
AB(r) - A(r) + B(x), B KOTOpOil Ip HEKOTOPOH TeMIIEpaType YCTaHOBUJIOCH
paBHOBecHE, €CIIM B Hayalle peakluuu B peakrope oObemMoMm 10 1 Haxoawsioch 6
Moab AB, a 3Hauenune Kc coctaBmiio 0,9.

19. B peaktop oowemom 100 1 momemeno 144 r H,O u 168 r CO. Ilocne
HarpeBaHus 10 HekoTopou temmepaTypbl B cuctreme H,O(r) + CO(r) = Hy(r)+
CO2(r) ycraHoBwioch paBHOBecue, konnuectBo CO, npu 3ToOM cocTaBUiio 88 T.
Paccuunraitte 3HaueHne KOHCTaHTHI paBHOBecHs K¢ nponecca.

20. Kak u3MEHHUTCA KOJMYECTBO KHUCIOPOJa, MOIYyYaeMOro B Pe3yibTaTe
reTeporeHHo xumuueckon peakuuu: 2S(k) + 2H,O(r) - O,(r)+ 2H,S(r), ecnu
KOHLIEHTpAIMU APYTUX Ta3000pa3HbIX peareHToB yMeHbIIUTh B 10 pa3?

B kakyio cTopoHy OyJeT cMelaThCs paBHOBECHE MTPH MOBBIIICHUH TEMIIEPATYPE B
cucreme N,+3H,=2NH;?

21. B kakyl CcTOpoHy OyleT cMelaTbcsi paBHOBECHE MPH IOBBIIICHUU
temriepaTypsbl B cucteme 2C0O,=2C0O+0,.

22. B Kakyl CTOpoHY OylIeT CMEIaThCsi PAaBHOBECHE IPH IOBBHIIICHUH
temnepatypsl B cucreme 4HC1+0,=2Cl,+2H,0.

23. byaer num cmemarbcsi paBHoBecue B cucreme 2S50,+0,=2S0; npu
MOHKCHUH JTaBJICHUS U €CITU OYJIET TO B KAKOM HaIpaBICHUH?

24. byner nmu cmemarbes paBHoBecue B cucrteMe Cl,#CO=COCl, npwu
MOBBIIIICHUN JIABJICHUS U, €CJTH OyIET TO B KAKOM HampaBJICHUN?

25. bygmer nu cmemiatbes paBHOBecue B cuctemMe N,+3H,=2NH; mpu
MOHW)KEHUH J1aBJICHUS U, €CTIU OyAET, TO B KAKOM HarpaBJICHUH?



26. B kakom HampaBieHUM OyJeT CMEIIAThCS PABHOBECUE PEAKLHUH
2N,+0,=2N,0 npu yMeHbIlIeHu:u 00bema?

27. Peaxkums mnporekaer 1o ypaBHeHMIOCO+H,0=CO,+H,. B kakom
HaIpaBJICHUU CMECTHUTCS TOJOKEHHUE DPABHOBECUS NPU BBEACHUUM B CHCTEMY
JOTIOJTHUTENBHBIX KOJIMYECTB BOJIOpOa?

28. B kakoM HampaBieHuWu OyAeT CMeNaThCsl MOJIOKEHHUE PABHOBECHS
obparumoit xumudeckoi peakiuu 2N,+0,=2N,0 npu BBEICHUH B PEaKIMOHHYIO
CMECh JIOMOJHUTENIBHOE KOJIMYECTBO a30Ta?

29. TloueMy mpu M3MEHEHUU AABJICHUS CMEIIACTCS PABHOBECHE PEAKIUU
N,+3H,=2NH; u He cMemaercs paBHoBecue peakiunu No+0,=2NO?

30. Kakoii o6bem 10%-Horo pactsopa rumpokcuaa kamus (p=1,08 r/cmd)
MO>KHO ITPUTroToBUTH U3 15 1 KOH?

31.B 450 mu Boawl pactBopuiu 50 r rugpokcuaa Hatpus. Paccuuraiite
IPOLIEHTHYIO KOHLIEHTPALMIO MOJYYEHHOTO PacTBOpa.

32. CkonbKO TpaMMOB Cyjb(aTa HATpUsl HYKHO B3SThb AJISl MPUTOTOBIICHUS

10 11 8%-noro pacteopa (p=1,075 r/cm3)?

33. [InotHocts 10%-HOrO pacTBOpa THAPOKCHAA HATpus paBHa 1,1 r/cmd.
CKoJIBKO TpaMMOB THJIPOKCHIA HaTpusi MoTpedyeTrcs uisi npurotoBieHus 40 mi
3TOro pactBopa?

34. Yemy paBHa MOJIIPHOCTH pacTBOpa e€akoro kamws, ecau 600 ma ero
comepxar 16,8 r enkoro kanus?

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

36. Berunciiure pH 0,01 M pactBopa NH40H.

37. Beruucnure crenenb auccounanuu NH4OH B 0,05 M pactBope npu 298

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

39. CocTaBbTE HOHHO-MOJIEKYJISIPHBIE U MOJIEKYJISIPHBIE YPABHEHUS PEaKIUU
TUIpOJK3a U yKaxuTe peakuuto pactBopos coneii: CH3COONa, ZnCly NH4Cl,
K2CO3, Alp(SO4)3, KCl, CuClp, NapSiO3 FeCl3, NapSO4, NH4NO3,
NapS03, KCN, FeClp, NapS, ZnSO4, K3Si03, NiClp,

40. Kakyro MOJSIpHYIO KOHIEHTPALMI0 UMEET PACTBOP COJISTHOM KHUCIOTHI |,
eciu pH pactBopa paseH 1,67

41. Kakyro MOJSIpHYIO KOHIICHTPAIIMIO MMEET PACTBOP THAPOKCHUIA Kajus,
eciu pH pactBopa paseH 12,67

42. CocTaBbT€  MOJICKYJSIDHBIE W HOHHO-MOJIEKYJAPHBIE YpPaBHECHUS
TUPOJIK3a colier: cynbduaa kamus, cyiabdara meau (1)

43. HarmmmmuiTe ypaBHEHUS peaklUid THAPOJIN3a B MOJEKYISIPHOM M HOHHO-
MOJICKYJIIPHOM BHUJIC JIJIS XJIOPH/Ia aJFOMUHHMS M alleTaTa HaTpusl.

44. CocTtaBbT€ YpaBHEHHMS THUIPOJIM3A COJEH B MOJICKYJISIPHOM U HMOHHO-
MOJIEKYJIIPHOM BUJE: CYJIb(UTA Kausl, CylIbpuia alFlOMUHUS.

45. Kakyo peakuuio JOJKHbI UMETh PACTBOPHI COJIEH: [IMOHATA aMMOHUS,
cynbdara 1muHKa. OTBET MOATBEPAUTE COOTBETCTBYIOIIMMU MOJEKYJISIPHBIMUA U
MOHHO-MOJICKYJISPHBIMU YPABHCHHSIMHU.



46. CocTaBbTE HOHHO-MOJIEKYJIIPHBIE U MOJIEKYJISIPHBIE YPABHEHUS PEAKLIMH
TUIPOJIN3a U YKAKUTE PEAKIUI0 PACTBOPOB COJICH: XJIOpHJIa aMMOHMS, CUJIMKATa
HaTpHSL.

477. CocTaBbT€ HOHHO-MOJIEKYJIIPHBIE U MOJICKYJISIPHBIE YPaBHEHUS PEAKIIMU
TUAPOJIN3a U YKAKUTE PEAKIMI0 PAacTBOPOB COJIEH HUTpaTa aMMOHUS,XJIOpHIA
menu (IT).

48.Hanuiumre ypaBHEHHsI peaklMii THMAPOJIM3a B MOJIEKYJISIPHOM M MOHHO-
MOJICKYJIIPHOM BHUJIE JIs CyNib(aTa alfOMUHUS U KapOOHATa KaJnsl.

49. CocTaBbTe€ ypaBHEHHSI THAPOJIM3A COJEH B MOJEKYISIPHOM M HOHHO-
MOJIEKYJIIPHOM BHUJIE: CHIIMKATA Kajus, Cyiab(dara amoMUHUS.

50. Kakyro peakuuio TOIKHbI MMETh PAcTBOPHI COJEH:IIMOHATA HATPUS,
xjiopyuna nuHKa. OTBET MOATBEPAHUTE COOTBETCTBYIOIIMMH MOJIEKYJISIPHBIMH U
MOHHO-MOJICKYJISPHBIMU YPAaBHCHHSIMU.

51. CocTaBbTe HOHHO-MOJIEKYJISIPHBIE U MOJIEKYJISIPHBIE YPAaBHEHUS Peakluu
TUAPOIN3a U YKOKHUTE PEeaKkIUi0 pacTBOpoB cosei: xyopuaa xeneza (I1D),
cylb(duTa HaTpUS.

OJIP. 3amanus k jgabopaTOpHBIM padoTaM MO paszzely «3aKOHOMEPHOCTH
MPOTEKAHUS PEAKITUI:

JlaGoparopHas pabGora 3. OCHOBHBIE TOHATHS W 3aKOHBI CTEXHMOMETPHH.
orpezesieHue MOJISIPHON MacChl SKBUBAJICHTa METalIa.

1. IlpoBemure HKCIEPUMEHT MO OINPEACICHUID MOJSPHOU  MaccChl
HKBHUBAJICHTA METAJLIA.

2. CpaBHHTE 3HaUY€HHE MOJIAPHOW Macchl 3KBUBajieHTa Mmetauia (Mg, Al,
Zn), MOTYYEHHOE KCIEPUMEHTANBHBIM MyTEM C TEOPETHUUYECKUM, U OINpeeIuTe,
KaKoi MeTal1 ObLI B3SIT ISl peakiuu.

JlaGopaTtopHas pabota 4. OmnpexneneHue CBOMCTB aTOMOB U BELIECTB,
CBSA3aHHBIX C UX CTPOEHUEM. DJIEKTPOHHAs CTPYKTypa aTOMOB M OJHOATOMHBIX
MOHOB.

1. BrpimonHWTEe SKCHOEPUMEHTHI IO OMNPEACICHUIO JHEPTruu aKTHUBALIUU
(BO30YKICHHUS) DJICKTPOHOB B aTOMax, SJEKTPOHHOM CTPYKTYphl aTOMOB U
OJIHOATOMHBIX HOHOB METAJJIOB.

2. Tlo momy4eHHBIM JaHHBIM OMPENEINTE CBOWCTBA PA3UYHBIX THIIOB
KPUCTAJLUTMUYECKUX PEUIETOK BEIECTB.

JlaGoparopHas pabota 5. OnpeneneHrue TEMIOBBIX 3PPEKTOB XUMUUECKUX
peaKuui.

1. CoOepute yYHpOLICHHBIA KAJIOPUMETP U BBIIOJHUTE HKCIHEPUMEHT I10
OTIpENICTICHUIO TEIIOBOTO A (eKTa peaknuu HEUTpaau3aluu ¢ COOJIOJECHUEM
IPaBHJI TEXHUKH 0€30IaCHOCTH.

2. Bprluuciaute TemioBod sddekT peakuuu HeWTpaauzanuu. CpaBHUTE
pacyeTHOE 3HAYEHHE C TEOPETHUECKUM.

s Tekymero kourpoJs TK 3:

OIIK-1 Criocob6en pemath 3a1auu MPoPECCUHOHATBHON EATETLHOCTH, IIPUMEHSISI METOTbI



MOJICTTUPOBAHUS, MATEMAaTUYECKOTO aHalnu3a, EeCTCCTBEHHOHAYYHBIE U OOIIEHH)KCHEPHBIC
3HaHUS.
OIIK-1.3 — JlemOHCTpUpYyeT 3HaHUE OCHOBHBIX 33aKOHOB XHUMHUU U TMOHMMaHUE
XUMHYECKHUX MPOIECCOB.
Tect TK-3
Bonpoc Bapuanmer omeema

1. Ilepgvim na xamode 6yoem
B0CCMAHABIUBAMBCSL U3 CMeCU
600HbIx pacmeopos Cu(NO3)2 u

Cu

Zn

0Oba memanna 00HOBPEMEHHO

Zn(NO3)2 OOUHAKOBO Cu, H,, Zn oonoepemento
KOHYeHmpayuu:
2. Bewecmeo, npu snekmponuze NaCl
B800H020 pacmeopa u pacniasa CuCl,
Komopo2o Ha eﬂekmpodax CuSO,
obpasyromcsi 0OUHAKOBbLE NaOH
npooyKmul.
3. Pacmeop conu, npu CuSO,
27IeKmpoau3e KOmopoti ZnS0O,
00pasyomces yemuvipe geujecmed Na>S
CaCl2

4. Coenacno  3HayeHuAM
CMAHOAPMHBIX  INIEKMPOOHBIX
HOMEHYUAN08

Epea+ pe2+=077B,
Eq, j2q-=1.36B.
Egrz j28:~=1,06B,
EY 51-=0,54 B

OpoMUO U UOOUO UOHDBL

MOALKO UOOUO-UOHBL

MONbKO XA0PUO-UOHDL

6Ce 2anN02eHUO-UOHDL

cynoham  oceneza  (II) 6

CMAaHOapmHOM pacmeope

oKucjusaem...

5. Pacmeop conu npu CuCl,
27leKmponu3e Komopotl Ha Na,S0,
Kamooe U Ha aHooe 8blOeNAIOMCA AgNO;
2azvl Cul,

6. Cpeda pacmeopa 6 KamoOHOM
npocmpancmee npu 2NeKmponu3e

He uzmenumcs

Cmanem xucnou

800HO20  pacmeopa  uoouoda Cmanem wenounoi
Kanus. Cmanem netlmpanoHoul
7. B OKUCIUMENILHO- | OKUCTISLeMCsl U B0CCMAHABIUBACTCSL 0OHOBDEMEHHO

80CCMAHOBUMENbHOU  peakyuu
6NaOH + 3Cl, = 5NaCl +
NaClO; +3H,0
MONIEKYIAPHBIL XD ...

nodeepzaiomc;z mMOJIbKO OKUCNIeHUIO

He U3MEHAeNn OKUCIUME/IbHO-60CCMAHOBUMENIbHO20 COCNOAHRUA

nodeepzaemcg MOJIbKO 60CCNAHOBTIEHUIO

8. Yucno snekmponos,

Komopoe omoaem 1 monb 6occmanosumens 6 OKUCIUMETbHO-

soccmanosumenvrou peaxyuu KOH+S=K,S0;+ K>S+ H,0 pasno...

9. lpu OKUCTUMENTbHO-
80CCMAHOBUMENbHOU  PeaKyuu
8 HeumpaibHoU cpeoe
nepmanearnam xanus (KMnQOy)
80CCMAHABIUBAECTCA c
obpazosanuem ...

Mn

KgMn04

MI’lOg.

7T
Mn




10. Ilpu 3apsoke c8uHy08020
akKymyasamopa — Ha — amooe
npomexaem npoyecc

PbSO, + 2e—Pb +SO3~ -

PbO; + 4H' + SO~ +2e— PbSO.+ 2H:0

Pb +SO%~ —PbSO, + 2e

PbSO, + 2H,0—PbO; + 4H' + SOF~ +2e

11. B 2aIbBAHUYLECKOM YUHKOBDLU
onemenme ¢ KaOMUeBbIM HUKeNeabll
Kamooom 8 Kavecmee aHood 8 cepebpsHblil
CMaHOapmHvIx VCN08USX MeOHbI
Modicem 8blCcmynamo

91EeKMpO0.

12. Ilpu snexmponuze 6001020 H>
pacmeopa cyneghama meou (1) SO,
C UHEPMHLIMU DJIeKMPOOaMU Cu
Ha anooe npoucxooum 0,
sbloesieHue seujecmaa,

Gopmyna Komopoeo umeem
8U0

13. . VYpaenenue npoyecca,
npomexanowe2o Ha  Kamooe
npu  2NeKmpoauze  800HO20
pacmeopa 2udpoxKcuda Kaaus,
umeem 8u0

2H,0 - 4de— 4H +0, 7T

K" +eK’

2H' +2e—H,

2H,0 + 2e—H, T+ 20H

14 3nauenue pH pacmeopa
yeenuuusaemcst 6 pezyibmame
INEKMPOIU3A C UHEPMHbIMU
91eKmpooamu B00H020
pacmeopa  coau,  Gopmyna
KOMOpOoU umeen 6uo.

Cu(NO;),

NaCl

CMCIQ

Na>S0O;

15. Haubonvuwee ronuuecmeo
anekmpudecmea nompeoyemcsi
ons noJyYeHus nymem
9NeKMpOoaU3a (8b1X00 NO MoKy
npunsame  pasuvim  100%) 1
epamma ...

Cd

Hg

Mg

Cu

16. IIpu snexmponusze 6001020
pacmeopa, cooepoicawyeco
Humpamsr pmymu (I1), meou

Hg, Cu, Ni, K

Hg, Cu, Ni, K, H,

Cu, Hg, Ni, H,, K

(1l), nuxensn (II) u kawus 6 Hg, Cu, Ni, H,
CMAaHOapmHvIX VCI0BUSIX,

nocn1e008amenbHoOCb

6blOeIeHUs. seuecmas Ha

Kamooe umeem 6uo:.

17. Tlpu NO6bIUEHHOU SO,
61aAHCHOCTNU Hauboee N
KOPPO3UOHHO-AKIMUGHBIM CO;
2A30M SABNAEMCA ... coO
18. JKenesnoe wusdenue npu YUHK
Hapyueruu yeniocmHocmu 011080
NOKpbIMUS 60 BLAINCHOLL MacHUU




ammocgepe byoem AIOMUHULL
paspyuiamscs ovicmpee, eciu

Memaniom NOKPbIMUSL
A61emcs

19. IIpu xoppo3uu, ceazaHHou 40H - 4e =2H,0 + O,
C  HapyuleHuem  YUHKOB02O Zn’-2e = Zn”"
NOKpbIMUSL ~ HA ~ JHCENe3HOM Fe’-2¢ = Fe™

uz0enuu 80 GIANCHOM 8030yXe, Fe”™ + 2¢ = Fe'.

Ha aumooe 0Oydem npomexkamo
peakyus, ypasHenue KOmopou
umeem 8uU0:

20. Cymma kos¢hpuyuenmos 6 CymMmmapHom ypasHeruy npoyecca 31eKmpoau3a 600H020 pacmeopd
Humpama cepedpa pasna ...

21 Jns docmudiceHust . -0 _
Haubonvweeo 3nauenus IC Mapedrtyesoiu EM 24 M =-113B
2ANbBAHUYECKO20  dlleMeHma, 0 L L
O0OHUM us 91eKMpo008 nuxeneeviti P =-0,25B
KOmMopoz2o A651emcsl Ni~t/Ni
CMaHOapmHuwlil YUHKOBbLU cepebpanniil EO ~ 10,80 B
271eKMpPOO (EO = - Ag+/Ag

an t Zn . -0
0,76B), & xauecmee 6mopo2o meonvui £ 2+ =+034B
HeoOXo0UMO  UCNONIL30BAMb Cu™ " /Cu
CMAHOAPMHBIU 2JIEKMPOO.

22.Cymma Ko2¢hhuyuenmos 6 CyMmapHom ypasHeHuu npoyecca 31eKmpoausa 600H020 pacmeopa
Humpama cepedpa pasna ...

23.I1lpu snexmpoause pacmeopa xaopuoa meou(ll) na kamooe eviderunoco 12,7 e meou. Ob6vém

2aza (H.y.), 8bl0enUBUe20Cs Ha aH00e, PABEeH JL.

24. Ilpu npoxodicoeHuu uepe3 pacmeop HUmMpama cepedopa Koauvyecmed IdIeKmpuyecmed
senuuunou 48250 Kn na xamoode obpazyemcs epamma(—os) wucmozo cepeopa (F=96500
Kn/monw)

25. 3J]C meOH020 KOHYEHMPAYUOHHO20 2aIbEAHUYECKO20 daeMeHma 0yoem umems HAUbOIbULee
3HAYeHue, eciu OOUH U3 IJIEeKMPOO08 CMAHOAPMHBIU, a OpPYeOl NOSPYICEH 8 paAcmeop,
KOHYEeHmpayusi UOH08 MeOuU 8 KOMOPOM COCMAGIsiem MOJIL/TL.

26. Cymma koagpguyuenmos 6 nesoii uacmu ypasnenus peaxyuu KMnO, + K>SO; + H,SO4—...
cocmaensem ...

Bomnpock! k kommekcHomy 3aganuto TK-3 (Cpc)
1.YTo Takoe 31eKTpOOTPULIATEILHOCTh aTOMa?
2.4YT10 Takoe CTENeHb OKUCICHHUS?
3.B yeM oTiiuMe MOHSITUN BaJICHTHOCTH U CTETICHU OKUCIICHUS?
4 Kak Ha3bIBAIOTCS PEaKIIMH, COMPOBOXKIAIOIINECST U3MEHEHUEM CTEIIEHU
OKHCIJICHUS?
5.B 4eM CyImHOCTh NPOLIECCOB OKUCIEHUSI 1 BOCCTAHOBIICHUS?
6.Kakue MoeKyIbl, aTOMbI HOHBI MOTYT OBITh BOCCTAHOBUTEIISIMH, a KAKUE —
OKUCIIUTEIISIMU?
7. Kak onpenensiercs CTeNeHb OKUCICHUS 3JIEMEHTOB B COCTUHEHUU ?
8. Kak kmaccuunupyroTcss OKUCTUTETHHO-BOCCTAHOBUTEIBHBIC PEAKITHH?




9. IlpuBeauTe TmpaBwia ONPEACIICHUS CTENEHEH OKHUCICHUSI SJEMEHTOB B
COCIUHEHHUSIX.

10. Kak Bimsier cpema Ha NOPOTEKAHHE OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
MpOoLEeCCOB?

11. Kak onpenenuTs HanpaBJIeHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHON pEaKIINU?
12. Kakue npouecchl Ha3bIBAIOTCS SJIEKTPOXUMUYECKUMHU?

13. Ha xakue nBa Tumna noapasaeisitoTcs AIEKTPOXUMUYECKUE POLIECCHI?

14. Yto Takoe 3NEKTPOIHBINA NOTEHLIHAI?

15. MOXHO 7M1 3KCIIEPUMEHTAIBHO ONPEACTUTh a0COMIOTHOE UM OTHOCUTEIHHOE
3HAYEHHUE EKTPOJHOT0 NOTEHIIHAa?

16. Uto Takoe TBOMHOM 3JIEKTPUUECKUNA CIION?

17. Yro takoe snektpon? HazoBuTe TUIBI 31EKTpOa0B. PacckaxuTte ycTpoHCTBO
BOJOPOJHOIO 3IEKTPOJIA.

18. Yto Takoe cTaHAapTHBIE AJIEKTPOJHBIE TOTEHIUAIIBI METAIOB?

19.1loTeHnMan Kakoro 3J€KTpoJa NPUHUMAIOT PaBHBIM HYJIO U HCIOJB3YHOT B
KAueCTBE OJJIEKTPOJA CPAaBHEHUSA IPU H3MEPEHUU DJIEKTPOAHBIX IOTEHLIHAIOB
Pa3IMYHBIX METAJIOB?

20. Kakyro uHOpManui0 COAEPXKHUT SIEKTPOXUMHUYECKUN psii CTaHIAPTHBIX
AIIEKTPOJIHBIX MOTEHIMANOB? (Psi HANPSXKEHU METaIoB)?

21. Kak omnpepensto 3HA4YEHUs OJIEKTPOAHBIX ITOTEHUHAIOB [JIsl YCIJIOBHIA,
OTJIMYAIOIIUX OT CTAHJAAPTHBIX?

22.0T1 4ero 3aBHCHUT 3JEKTPOJIHBIN NOTEHIMAI MeTasuia?

23. Yto Takoe raJibBaHUYECKUN 311EMEHT?

24. B yeM mpuyMHa BO3HUKHOBEHHUS JJIEKTPUYECKOrO TOKA B TrajJbBaHUYECKOM
JJIeMEHTE?

25. Kakum 00pa3oM 3aUCHIBAIOT YCIOBHO CXEMY TraJIbBAHMUECKOTO 3JIEMEHTa?

26. Kakol 31eKTpo1 Ha3bIBaIOT KaTOI0M, KAKOM — aHOJI0M?

277.Kakue nporecchl MpOTEeKaloT Ha aHOJIe, Ha KaToie?

28. Kakoil 35eKTpo B TaJlbBAHMYECKOM JJIEMEHTE SIBJIAETCS KAaTOAOM M KaKOu
aHonom?

29. Kak 3amuceiBaeTcss TOKoOOpasyromas peaxkuus Uisi TrajlbBaHUYECKOIO
3nemenTa?

30. Yto Ha3wIBaIOT 3J1eKTpoiBHKYIIeH crioi (D/1C) raibBaHUYECKOTo deMeHTa’?
31. Kak Boruncisitor 3J[C raipBaHUYECKOTO IeMeHTa?

32. Kak cBszanbl Mexnay coboir BemmuuHbl JDJIC u sHeprum [mbb6ca nmms
XUMHYECKOT0 POIECcca, JIEKAIET0 B OCHOBE pabOThI ralbBaHUUECKOTO 3JIeMEHTa?
33. Yro HazpiBaeTCs EKTpoan30oM? IIpu Kakux ycIoBUAX BO3ZMOXEH JIEKTPOIU3?
34. Kakue 371eKTpo/ibl MPHU 3JEKTPOIN3€ HA3bIBAIOTCA KAaTOAOM M aHoiom? Kakue
IPOLIECCHl NPOTEKAIOT HAa 3THX AJIEKTPOJAX MPHU NEKTPoau3e?

35.Kakue meTtamibl MOXKHO MOJIYYUTh IIPU DJIEKTPOJIM3E PACIIABOB WM HEIb3S
MOJIYYUTh MPHU JEKTPOJIU3€E BOJHBIX PACTBOPOB UX COJIEH?

36. MOXeT 11 paCTBOPATHCA KATO/ IIPU SIECKTPOIU3E?

37. Kak mnporekaeT MpOUECC OKHUCIEHUS IpU TPOBEICHUM DIIEKTPOJIM3a C
HEpPaCTBOPUMBIM aHOJAOM?



38. Kak mnpoTekaer mNporecc OKHUCIECHHS NpHU MPOBEACHUM 3JIEKTPOIN3a C
aAKTUBHBIM, PACTBOPUMBIM aHOJOM?

39. Kakue »3J€KTpOXMMHMUYECKHE MPOLECCHl MPOTEKAIOT IMPU DIEKTPOIU3E
pacIu1aBoOB IEKTPOJIUTOB?

40. Yem oTamyaercs JJIEKTPOJM3 BOJHBIX PACTBOPOB 3JIEKTPOIMTOB  OT
3JIEKTPOJIN3A UX PACIIaBOB?

41. JIng xakux METAJJIOB XapakTep KaTOAHBIX IPOLIECCOB IPHU AIIEKTPOJIN3E
pPacTBOPOB U PACIUIABOB MX COJIEH OJMHAKOB?

42.KakoBa mocieAaoBaTeIbHOCTh BOCCTAHOBJIEHUS Ha KAaTOAE IPH 3JIEKTPOJIU3E
BOJHBIX PACTBOPOB 3JIEKTPOJIHUTOBR?

43. KakoBa nocienoBaTeIbHOCTh OKUCIEHUS HA aHOJE MPU AJIEKTPOJIU3€E BOJIHBIX
PacTBOPOB AIEKTPOIUTOB?

44.0KkucnsoTcd JIM Ha aHOAE AHUOHBI OKCOKHMCJIOT NPH 3JIEKTPOJIM3€ BOJHBIX
PacTBOPOB COOTBETCTBYIOLIUX KUCIOT U 00pa3yeMbIX UMHU COJIEH?

45 .Kakue TUIbI aHOJIOB BEI 3HaeTe?

46. Ha ueM OCHOBaH METOJ] OYUCTKU METAJUIOB AIEKTPOJIN30M?

47. B yem cymHOCTb 3aKk0HOB Dapajies, ONUCHIBAIOIINX KOJTMYECTBEHHYIO CTOPOHY
IPOLIECCOB AJIEKTpoIn3a?

Tunosslie 3agaun (P33) TK-3:

1. Jlng mpuBENEHHOTO YPaBHEHHsI ONPEIEIUTE CTEMEHH OKUCICHHUS BCEX
4ATOMOB, BXOJJAIIUMX B MOJICKYJIBI HMCXOJHBIX BCIICCTB W IIPOJAYKTOB pPCAKIIUU.
HaﬁI[HTe 9JICMCHTBI, MCHAIOHIHUC CTCIICHb OKHCICHHA, YKAKUTC OKHCIUTCIIL H
BOCCTAaHOBUTENh. PaccTaBbTe KOI(PPUIMEHTHI METOJIOM HOHHO-3JIEKTPOHHOTO
OajmaHca ¢ y4eTOM Cpejibl, B KOTOPOW MPOTEKaeT peakius (Kucias, MeTovHasl,
HEWUTpasbHas).

KMnQOy4 + P + H,SO4 — H3PO4 + K7SO4 + MnSOy
KOH + Cl, — KCI + KOCl + H,O

NaNO; + PbO, + HySO4 — NaNO3 + PbSO4 + H,O
Jb+H)S—>HJ+S

Sn + HNO3 — Sn(NO3)2 + NH4NO3 + HpO

H>S + Hp»SO4 — S + SO2 + H2O

SO, + KMnOy4 + HyO — K7SO4 + MnSO4 + HpSOy4
PbO, + HCI — Cl, + PbCl, + H,O

Bi+ HNOj3 — Bi(NO3)3 + NO + H,O

KClO3 + HCl — KCI + Cl, + H,O

KMnOQOg4 + NO + H»SO4 — HNO3 + MnSO4 + K»SO4 ++ KNO3 + H,O
J» + Brp, + HbO — HJO3 + HBr

Sn + H>SO4 — Sn(SO4), + SO, + HL,O

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



CryO3 + KOH + KNO3 — K»CrO4 + KNO, + H>,O
KMnOy4 + K>S + HyO - MnO, + KOH + S

Fe + HNO3 — Fe(NO3)3 + NO + H>O

FeSO4 + HySO4 + HNO3 — Fey(SOy4)3 + NO + Hy,O
SO, + Clp + HbO —» H»2SO4 + HCI

2. CocraBbT€ CXE€Mbl JIByX TajlbBAHUYECKUX 3JIEMEHTOB, B OJIHOM W3
KOTOPBIX MEIb CIyXuja Obl KaTOJIOM, a B IPyroM aHoaoM. Hamuimmre ypaBHEeHUS
peaKIuii, MPOUCXOIANUX TpH pabOTe ATHUX DJIEMEHTOB. Bhrunmciaurte 3HAUYCHUS
cranapTHbiXx DJ1C nms 3TUX rajlbBaHUYECKUX IJIEMEHTOB.

3. Belunciaure MNOTEHUHAT BOJOPOAHOIO BJICKTPOAa, €CIIHU [H+]=
=3,8-10-3 moub/ 1.

4. Tlorenuuan BogopoaHOro 3iekTpoaa paseH —0,145 B. Onpenenure pH
pacTBopa.

5. DBbluncnuTe, Kak HM3MEHUTCS SJIEKTPOAHBIM MNOTEHUHAN LHWHKA, €CIU
KOHIIGHTpAIUsl pacTBopa cCyib(dara IMHKA, B KOTOPBIM MOTPYKEHA ITMHKOBas
iacTuHa, ymeHbmutes ot 0,1 1o 0,01 mMoms/m.

6. IloTeHumanm MapraHieBOro 3JEKTPOJia, MOMENIEHHOTO0 B PacTBOpP €ro

conu, coctaua —1,1 B. Bplunciaure KOHIEHTPALMIO MOHOB Mapranna Mn2t
(MOTTB/M).

7. BplunciuTe MOTEHIIMAN KEJIE3HOTO 3JIEKTPOia, IOTPYKEHHOTO B pacTBOP,
conepsxaruii 0,0699 r FeCl, B 0,5 7.

8. PaccunTaiiTe 3ieKTpOAHbIE MOTEHIIMAIbBI MATHUS B PACTBOPE €r0 COJIU MPHU
KOHLIEHTpauax noHa Mg2™ 0,1; 0,01; 0,001 Mo/

9. BeruncnuTe KOHIEHTpanuio HoHoB HT B pacTBope, B KOTOPOM IOTEHIMA
BOJIOPOJTHOTO 3JIEKTpoa paBeH —236 MB.

10. Onpenenure BEIMYUHY AJIEKTPOJHOTO NOTEHIMAIA MEIU, MOTPYKEHHON
B 0,0005 M pactBop Cu(NO3)s,.

11. Ipu kaxoii koHueHTpayu HoHOB Cu2™ (MOJIB/I) 3HAYEHHE MOTEHIHAA
METHOTO  3JEKTPOJla  CTAaHOBHUTCS  PAaBHBIM  CTAaHAAPTHOMY  IOTEHIUATY
BOJIOPOJIHOIO 3JIeKTpoia?

12. 3JIC  rajpBaHWUYECKOTO  DJIEMEHTa, OOpPa30BAaHHOTO  HHUKEJEM,
IIOTPY’KEHHBIM B PACTBOP €r0 COIM ¢ KOHIIEHTpaluel HOHOB HUKes 10-4 Monb/1,
U cepedpoM, MOTPyKEHHBIM B pacTBOp ero cosiv, paBeH 1,108 B. Omnpenenure

KOHIIEHTPAIUIO MOHOB Ag™ B pacTBOpE €ro comu.

13. CoctaBbTe cxemy paOOTHl TaJlbBAHUYECKOTO 3JEMEHTa, 00pa30BaHHOIO
KENe30M U CBUHLOM, norpykeHHbiMd B 0,005 M pactBopbl uX cOJEM.
PaccuuTtaitte DJIC aToro amnemeHra.

14. CoctaBbTe cX€My MPOILECCOB, MPOUCXOIAIIMX MpU paboTe MEIHO-
KaJIMHEBOT0 I'aJIbBAHUYECKOTO AJIEMEHTA B CTaHJAPTHBIX YCIOBHUSX, pacCUUTailTe
ero DJIC. Uto Takoe KOHIIEHTPALIMOHHBIN rajgbBaHUYeCKHil neMeHT? [IpuBenure
IpuMep.



15. Beruuciure D/1C cepeOpsiHO-IIMHKOBOTO TalIbBAHUYECKOTO 3JIEMEHTA,
eciii 00pa3ylolIMe ero 3JIEKTPOAbl MOTPYKEHbl B PACTBOPHI C KOHLIEHTpaluen
katuoHa 0,002 monb/n. CocTaBbTe CXEMY JIEMEHTA.

16. Paccunraiite 3JIC rajbBaHWYECKOrO 23JIEMEHTa, OOpPa30BaAaHHOIO
MarHueM M IIMHKOM, MOTPY>KEHHBIMU B PACTBOPHI MX COJIEW C KOHILEHTpalUsIMU
nonoB [Mg21]=1,8-10-5 , [Zn21]=2,5-10-2 mons/ 1.

17. CocTtaBbTe CXE€My KOHLEHTPALMOHHOIO TajJbBAHUYECKOIO 3IIEMEHTA:
cepeOpsHbIN DIIEKTPOA B pacTBope ero comu ¢ [AgT]=10-4 Mons/n1 u cepeOpsaHbIi

31eKTposl B pacTBope ¢ [AgT]=10-5 monn/ 1. YkakuTe, Kakoil M3 3JIEKTPOJOB
OyzeT aHoJIoM, Kakoil - katogom. Paccuuraiite DJIC snemeHTa.

18. Paccunraiite 3/IC rambBaHMYECKOrO SJIEMEHTA, COCTOSIETO W3 JIBYX
MEJHBIX IUIACTUH, MOTPY>KEHHBIX B PACTBOP COJM MEIU C KOHIICHTpaUHUEH Yy

oxHoro u3 >nekrponos [Cu2t]=1,0 mons/ 1, a y apyroro - [Cu2t]=10-3 mons/m.
19. TanpBaHuyecKas LeNb COCTABIEHA U3 )Kelle3a, OIPYKEHHOTO B PacTBOP

€ro CoJdM C KOHIeHTpauued uoHoB Fe2T, pasmoit 0,001 mons/n, u wmenw,
norpyx€HHoi B pacTBop €€ conu. Kakoil KOHIIEHTparuu JOJKEH OBITh pacTBOP
meau, ytoost DJIC nenu Obuia paBHON HYIIO?

20. HarnmuTe ypaBHEHHS 3JIEKTPOJHBIX MPOLECCOB, MPOTEKAOIMIMX IPHU
anekTposinze BoaHoro pactsopa BaCly ¢ yrombHbiMu 3ekTpomamu. YTo Takoe

noJisipu3alys B mpoueccax saekrposnsa? Kakue Buabl NOJSPU3ALMH Bbl 3HAETE U
KAKOBBI IPUYMHBI UX BOZHUKHOBEHUS?
21. Ilpu snextponuse BogHoro pactBopa SnCly Ha anoxae Bbaenuinoch 4,43

autpa Cly (ycnoBusi HopmanbHbie). Kakoe BemiecTBO M B KakOM KOJMYECTBE

BBIJICJIUIIOCH Ha KaTo/ie? HanuiuTe cxemy 3JeKTposu3a.
22. HanuinuTte ypaBHEHMs 3JIEKTPOAHBIX MPOLECCOB, MPOTEKAIOMIUX IPHU
anektponuze BogHoro pactBopa FeCly ¢ wuneptHsiM anomom. Kakosa

HOCJIEI0BATEIBHOCTh OKUCIIEHUS MOHOB M MOJIEKYJI Ha aHOJE IPHU DIIEKTPOJIU3E
COJIEH pa3IM4YHbIX TUIIOB?

23. Kakoif 0o0beM kuciopoaa (H.y.) BBIACIMTCS IPH MPOIMYCKaAaHUU TOKa
cuwiod 6 A B Tteuenne 30 muH udepe3 BoaHbll pactBop KOH? Hamumure cxemy
aneKTposn3a BojgHoro pacrsopa KOH.

24. HanmuTe ypaBHEHHSI 3JIEKTPOJHBIX MPOLECCOB, MPOTEKAOIMINX IPU
anekTpoause BogHoro pacrBopa Ca(NO3), ¢ mHepTHBIMH 3iekTponaMu. Kakosa

NIOCJIEIOBATEIBHOCTh BOCCTAHOBJIEHHWS HOHOB M MOJIEKYJ Ha KaroAe MpHU
IIEKTPOJIU3E COJIEU Pa3IUUHBIX THUIIOB?

25.1lpu kakoil cujie TOKa MOXHO MOJNy4YuTh Ha Karojae 0,5 T Hukes,
nojBepras snektpoiau3y pactBop NiSOy4 B Teuenue 25 muH? Hanummre cxemy

IIPOLIECCA IIEKTPOIIU3A.

26. IIpu s5eKTpon3e pacTBopa XJIOPHIA JBYXBAJICHTHOTO METAJlIa Ha aHOE
BbLAEIMIOCH 560 M1 ra3a (yclIOBHS HOPMAaJIbHBIE), @ HA KaTOJE 3a 3TO K€ BpeMs
BbIZIeTMIOCH 1,6 T Metaima. Kakoit 3To Metain? Hanummre cxemy 3l€KTpoIn3a
pacTBopa COJH.



27. Kakast Macca cepeOpa BBIIECTUTCS MPHU MPOMYCKAHUU TOKa CHJION 6 A
yepe3 pacTBop HuUTpata cepedpa B Teuenue 30 mun? Hanummre cxemy mpolecca
AIIEKTPOJIN3a PacTBOpa HUTpaTa cepedpa.

28. [Ipu mpoX0oKJI€HUN Yepe3 pacTBOP COJIM TPEXBAJICHTHOIO METalla TOKa
cumon 1,5 A B teuenme 30 MuH Ha Kkatode BbiAeamwiaoch 1,071 T meramna.
Onpenenure aTOMHYIO Maccy MeTaslia.

29. Ilpu snexrponuse BogHoro pactsopa Crp(SOy4)3 TokoM cuiioit 2 A macca

KaToJla yBeIM4WiIach Ha 8 T. B TeueHne Kakoro BpEMEHH MPOBOAWIH 3JIEKTPOIU3?
Hanummre cxemy npouecca dJIeKTpoau3a.

30. OnuimmTe MpOIECC prKaBJICHUS jXKeye3a BO BiakHOW atmochepe. K
KaKOMY THITY KOPPO3HUH - XUMHUUECKOUN WJTU JIEKTPOXUMUUYECKON - OTHOCUTCS 3TOT
nporecc? Hanummure ypaBHEHUS COOTBETCTBYIOIIUX PEAKIIUIA.

31. Onuiure CynHOCTh Mpoliecca 3JIEKTPOXUMHUECKON Koppo3uu. [louemy
B MHEPTHOU aTMocdepe MpoIecc KOPPO3UH MPOTEKAET 3HAYUTEIBHO MEJICHHEE,
4YeM Ha Bo3ayxe?

32. KaTonHbIM WM aHOAHBIM SIBJIIETCSI CBUHIIOBOE IOKPBITHE Ha XKeje3e?
CocraBpTe YpaBHEHUSI AHOJAHOTO M KaTOJHOIO IPOIIECCOB KOPPO3UU TaKUX
U3JICJIUM MPU HAPYIIEHUHU 1IEJIOCTHOCTH MOKPBITHS BO BIIAJKHOM BO3JyX€.

33. OxapakTepu3ylTe  aHOAHBIK W  KATOJHBIA  MPOLECCHl  IpHU
AIEKTPOXUMUYECKON KOppo3uu. Kakyio posib urpaer arMocepHbIii KUCIOPO] B
npolueccax Koppo3uu?

34. O0BACHUTE CYITHOCTb MpoIllecca KOPPO3UH Kejie3a, MOKPHITOTO IIUHKOM.
Hanummre cOOTBETCTBYIOIIME YPaBHEHNUS pEAKITUH.

35. Jliid NUIIEBBIX KOHCEPBOB MPUMEHSIOT MOCYAY W3 JIMCTOBOTO JKEJE3a,
IIOKPBITOTO OJIOBOM. ByZET JIM 3TO MOKPBITHUE JIEKTPOXUMHUUYECKOW 3AIUTON MPU
MOBPEXJICHUH CJI0s 0JioBa? JlaliTe MOTUBUPOBAHHBIN OTBET.

36. [loueMy XMMUYECKH YUCTOE JKEJNE30 SIBIAETCS Oojee CTOMKUM MPOTUB
KOPPO3UH, YEM TEXHUYECKOE Kele30? J[aiiTe MOTUBUPOBAHHBIA OTBET.

37. OnummTe mpoiiecc aTMOCPEpHON KOPPO3UU KeJie3a, MOKPHITOTO CI0EM
HUKENS, MPU HApyLIEHWW LEJIOCTHOCTU MOKpbITUS. lIpuBenute 371€KTpOH-HbIE
YpaBHEHHS aHOJHOTO M KaTOJJHOTO MPOIECCOB.

38. Keneznoe wuznenue MOKPHUIM KaaMHEM. AHOJIHBIM WM KaTOJHBIM
sBisieTcst 3TO TOKpbiTUe? CocTaBbTe SJEKTPOHHBIC YpPAaBHEHUSI AHOAHOTO H
KAaTOJIHOTO MPOLIECCOB KOPPO3UU ATOTO U3/IENIUS BO BIAKHOM BO3IYXE U B COJISTHOM
KHCJIOTE.

39. B yeM 3aKiIr04aeTcs CYIIHOCTh NPOTEKTOPHOW 3aIUATHl METAJUIOB OT
Koppo3uu?

40. Ilpum nsnektponmze BoJHOTrO pactBopa xjopuaa onosa(ll) Ha aHoze
BhIZIeTMIOoCh 4,48 1 xjopa (H.y.). Kakoe BemecTBo M B KakOM KOJIMYECTBE
BBIJICTINIIOCH Ha KaTtoae?

41. IIpu »snextposuse pactBopa xyopuna wmeau (II) macca karoma
yBemuumwiack Ha 3,2 ¢ Urto mpousonuio npu 3ToM Ha MmeaHoM aHozae? Kakoe
BEILIECTBO BBIJICIWIOCH U B KAKOM KonndecTBe? Hanummre cxemy 3JeKTposm3a.



42. Ilpu »snexktposusze pactBopa xiyopuna wmeau (II) macca xaroma
yBenmuumwiack Ha 3,2 r. Uto mpousouuio mpu 3ToM Ha MenHoMm aHoae? Kakoe
BEILIECTBO BBIJICIIMIIOCH U B KAKOM KonndecTBe? Hanummure cxemy aieKkTposmsa?

43. DneKTpoau3 pacTBopa cyib(daTa HEKOTOPOro MeTalljia MPOBOJIWUIIN MPU
cuiie Toka 6 A B TeueHue 45 MUH, B pe3yJIbTaTe YETo Ha KaTOAE BbIICIWIOCH 5,49 T
MeTajiia. BeryucianTe MONISPHYIO MacCy SKBUBAJIEHTA METAJLIA.

44. Hanumure cXeMy 3JIeKTPOJiM3a BOJHOIO PAacTBOpA XJIOpHUAA KaJIbIUS U
CXeMy dJIEKTpOJIM3a pacilaBa XJopuaa Kaibliusa. B xakoMm ciydae MOXET OBITH
NOJIY4eH METANINYECKUN KAJTbLIHIA?

45. OnumuTe mportecc aTMOCHEPHOTO PHKABIICHUS KEIE3HBIX U3ICTUH.

46. OnumuTe mporecc aTMOChEpPHONW KOPPO3HWH JTY>)KEHHOTO JKeje3a IpH
HapylIEHUU TOKPHITHS.

47.0nuimTe nporecc aTMochepHO KOPPO3UU OIIMHKOBAHHOTO JKeJie3a TpH
HapyIICHUU TTOKPHITHUS.

48. Kak nporekaer atMocdepHass KOppo3us 3Kejie3a, MOKPBITOrO CJIOEM
HUKeNA? ONUIINTE aHOHBIA U KaTOIHBIA MPOLIECCHI.

49. AHOOHBIM WM KATOJHBIM SIBJISIETCS CBHUHIIOBOE MOKPBITUE HA Kele3e?
OnuiuMTre Npolecc KOPPO3UWHU OBTOr0 M3JENIUs BO BIXKHOW aTmocdepe Mpu
HapyIIEHUU TTOKPBITHUS.

50. Uzpenue U3 xkemne3a NOKPbUIM KagMUeM. AHOJIHBIM WJIM KaTOJAHBIM OyJeT
3T0 MOKpbiTUE? ONUIINTE NPOLECC KOPPO3UM HTOTO H3IEIUS BO BIAXKHOU
aTMocQepe Mpu HAPYIIEHUN TOKPBITUS.

51. HazoBuTte 1Ba MeTailla, KOTOPbIE MOTYTCIYKHUTh JIJIS JK€Jie3a KaTOJHbIM
nokpeiTueM. OnUIIMTE TPOLEeCcC KOPPO3WHM BO BIWKHOW arMmocdepe mpu
HapyIIEHUU TaKOTO OKPBITHSL.

52. Ha3zoBuTe 1Ba MeTalIa, KOTOPHIE MOTYT CIY>KUTh JJIA KEJ€3a aHOJHBIM
nokpbiTieM. OMNUIIUTE TPOIECC KOPPO3UM BO BIAXHONW armocdepe mnpu
HapyIIEHUU TaKOTO MOKPBITHSI.

53. Jiid mMUIIEeBBIX KOHCEPBOB MPUMEHSIOT MOCYAY M3 JINCTOBOIO KEJe3a,
ITIOKPBITOTO OJIOBOM. ByJIET JIn 3TO MOKPBITHE ANEKTPOXUMUYECKOW 3aIIUTON MPH
MOBPEXKICHUHU CJI0SI 0JI0Ba?

OJIP. 3aganus Kk J1abopaTopHbIM ~ paboTaM MO  paziaely
«INEKTPOXUMUYECKUE MTPOLIECCHI»:

JlabopaTtopHas pabGora 6. CrnocoObl BBIpOKEHHS COCTaBa pPaCcTBOPOB.
MPUTOTOBJICHUE pacTBOpOB 3aIaHHOM KOHLIEHTpalu1 u3 6onee
KOHIIEHTPUPOBAHHOTO pacTBopa. OKUCIUTENHHO- BOCCTAHOBUTEIbHBIC PEAKIINH.

1) IIpuroroBute 100 mit 5 % (2 %, 3 %, 1 %) pactBopa u3 20 % pactBopa
xjopua HaTpus (cynbgdara HaATpUs).

2) Paccuntarth MOJSPHYIO KOHIIEHTPAIMIO, MOJISIPHYIO KOHIICHTPAIUIO
SKBHBAJICHTA, MOJISUTBHYIO KOHIICHTPAIUIO, TUTP MPUTOTOBICHHOTO pacTBOpa

2) IlpoBecTH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIMH B Pa3IUIHBIX
cpenax (Kuciaoi, HeUTpaabHOU U HIEIOYHOMN);

3) OmnpenenuTh THM BCEX PEAKINI OKUCICHUS — BOCCTAHOBJICHHUS,



4) OnpenenuTb M3MEHSIOMIUECS CTEINEHU OKHUCICHUSI SJEMEHTOB B
COEIMHEHMSIX, YYaCTBYIOIIMX B OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIX;

5) CocTaBuUTh ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBHUTENIbHBIX PEAKIUN C
yueroM pH cpenbl ¥ KoJIMYeCTBa aTOMOB KHCJIOPOJA, UCIONb3Ysl METOJI MOHHO-
AJIIEKTPOHHOTO OajaHca.

JlaGoparopHas pabota 7. M3MepeHue HaNpspKEHUS W pacdeT JICKTPOABUKYIICH
CWJbl TalbBaHWYeckoro snemeHTta. Ompenenenue sSHepruu rudbbca B
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHON PEAKIINHU.

1) CoOparp MEAHO-UMHKOBBIN TajJbBAaHWUYECKHIN AJIIEMEHT U HU3MEPUTH €0
HaIpsKCHUE;

2) Paccuntats DJIC MEQHO-IIMHKOBOTO TajJbBAHMYECKOTO 3JIEMEHTA, €CJIH
KOHLEHTpauusi MNOTEHUUAJonpeaeisomux noHoB Menu pasHa 1 (0,1;
0,01) monnw/n, nonos 1uaka 1 (0,1; 0,01) monw/n. KoHIleHTpaIus 371eKTpOIUTOB, B
KOTOPBIE TIOTPY>KAIOTCS SJIEKTPOAbI, ONPEJEISIETCS IPENojaBaTeIeM

3) Cobpath KOHIIEHTPALIMOHHBIN raTbBAHUYECKUMN 2JIEMEHT U UBMEPUTH €TI0
HanpspkeHue; paccuutath JJC KOHIIEHTPAIIMOHHOTO TAIbBAHUYECKOTO AJIEMEHTA,
€CJIM KOHLICHTpAIUs OTEeHIIHaIonpeaessitomux noHoB pasHa 0,1; 0,01 mouns/i.

1) ITo3HAKOMUTBCS C OMMCAHUEM U TPUMEHEHUEM BBITIPSIMUTEIHLHOTO
yctporictBa BCA-5K-VY3;

2) [IlpoBecTu HSKCIEPUMEHT B COOTBETCTBUM C €r0 OIKCaHUEM U
cOOJTII0JICHUEeM TEXHUKU 0€30MacHOCTH, COCTaBUTh CXEMBI AJIEKTPOJIM3a PACTBOPOB
cCoJiedl C yKa3aHUEM MPOJIYKTOB OHJIEKTPOJIU3a U OOBSICHEHHUEM AJIEKTPOIHBIX
IIPOLIECCOB.

JlaGopartopHas padota 8. Kopposus meTanios.

1. BEIMOHATE KCTIEPUMEHT 110 U3YYCHUIO KOHTAKTHON KOPPO3UU METAJLIOB
Y MICCIICZIOBAHUIO METO/IOB 3aIIUTHI METAIIJIOB.

2. Ompenenure BIUSHUE TPHPOABI KOHTAKTUPYIOUIMX METaUIOB Ha
CKOPOCTh KOPPO3HH XKeJe3a, INHKA.

3. 3apucyiiTe CcXeMbl KOPPO3HOHHBIX IMPOILIECCOB JIIEMEHTOB, YKAKUTE
COCTaB KOPPO3HH.

4. Odopmute otder. Ortuer mo JabopaTopHOM padboTe odopmiseTcs
oOydJarmuMcsT UHIUBUAYaIbHO W JOJDKEH COAepX aTh: TEMy W I1elb PaOOTHI;
nepeyeHb 00OpyNOBaHHS, TMOCYAbI, PEAKTHBOB W MAaTEpUANIOB; KPAaTKHE
TEOPETHYECKHE CBEICHHS MO TeMme paboThl; Xoa paboThl (M0 KaXIOMY OIIBITY);
CXeMbl KOPPO3MOHHBIX MPOLECCOB JKejle3a M LHWHKa C  BOJAOPOJHOMU
JETIONSPU3AIe; CXeMBbl Pa0OThI KOPPO3HOHHBIX JIIEMEHTOB IPH HAPYIICHUU
KaTOTHBIX W aHOTHBIX TOKPBITUH; CXEMy KOPPO3UHU XKelle3a C KUCIOPOIHOU
JETIONSAPU3AINCIA; BEIBOIBI.

JlJ1st MpOMEeKyTOYHOM aTTeCTAlUU:

Ilepeuens sK3aMeHayUOHHBIX BONPOCOB
1. ITpenmet xumuu. [loHsiTHE O MaTEPUU U NBUKECHUMU.
2. 3aK0H COXpaHEHMS MACChl U YHEPTUH.



3. 3HaueHHe XUMUU B U3YUYECHHUU OPUPOJIbI U PA3BUTHHU TEXHUKH.

4. OcHOBHBIEC KOJTMYECTBECHHBIC 3aKOHBI XMMHUH. 3aKOH YKBHUBAJICHTOB.

5. IlepBeie Momenmu crtpoeHuss aroma. Mopgenbs aroma Jlx. Tomcona,
IJIaHeTapHas MoJiesib atoMa 3. Pesepdopa.

6. KBanTtbl 1 Moziens aroMa bopa.

7. KBaHTOBO-MEXaHUYECKash MOJEIb aroMa Bojaopoja. JIBOWCTBEHHas
npupoza snektpona. Opoutans. BonHoBoe ypaBuenue llpenunrepa. KBantoBsie
qHucia.

8. KBaHTOBbIE 4HCIa, XaPAKTEPU3YIOIIME COCTOSIHUE DBJEKTPOHA B aTOME:

raBHoe (n), opOutambHoe (/), MarHuTHOE (m;), CIUHOBOE (mMg). ATOMHBIC
opOuTany. JHEPreTHIECKUN YPOBEHb. DJHEPTETUICCKUN TTOTYPOBEHb.

9. CTpoeHue MHOTO3JEKTPOHHBIX aTOMOB. DIJIEKTPOHHBbIE KOH(UTyparuu
anemeHTa. [lpaBuna 3amonHEHWs HSJIEKTPOHAMU ATOMHBIX OpOWTalield B
MHOT'03JIEKTPOHHBIX aTOMaXx: MPUHLIUI MUHUMAJIBHOW SHEPTUU, TPABUIIO
B. KneukoBckoro, npunnun 3anpeta [Taynu, npasuio ['yHaa.

10. ITepuoanueckuii 3akon .M. Menaeneena.

11. [leppoguueckas cucTeMa 3JIEMEHTOB U AJEKTPOHHAS CTPYKTYypa aTOMOB.
DJIEKTPOHHBIC aHAOPTU. XapaKTePUCTHKA PJIEMEHTOB S-, p-, d-, f~CEMEICTB.

12. Ilepuoauueckre CBOMCTBA 3JIEMEHTOB: YHEPTUsl HOHU3ALIUH, CPOACTBO K
ANEKTPOHY, SIEKTPOOTPUIATEILHOCTD, ATOMHBIE PAJUYCHI.

13. OcHOBHBIE BHIBI CBs3CH: HOHHASA, KOBAJICHTHASA, MW MeETaJUIMUyecKas
CBSI3H.

14. KoBanieHTHasi CBSI3b: MOJISIPHOCTh, OOMEHHBIA M JOHOPHO-AKIIEITOPHBIH
MEXaHHM3M 00pa30BaHMs KOBAJICHTHOM CBsI3U. MeToa BajieHTHBIX cBs3eit (MBC).

15. [IpocTpancTBeHHas: CTpPYKTypa Mojekyd. [ubpuauzamuss aToOMHBIX
opOuTtaneil. [loaspHOCTh MONEKYII.

16. Meton  mousiekyssipapix  opOutaneir  (MMO). Ces3piBaromue U
paspeixysitomiue  opoutanu.  I[lopsimok W dHeEprust  CBsI3U.  DIJIEKTPOHHBIE
KOH(UTypali MOJIEKYII.

17. BonoponHasi CBSI3b. DHEPrus W JIMHA BOAOPOJIHOW CBs3U. BiumsHus
BOJOPOJIHBIX CBSI3€M HAa CBOMCTBA BEIIECTB.

18. Xumuueckass  TepMoAMHAMUKA.  TepMoauHamMuueckue  QyHKIUU:
BHYTPCHHSSI DHEPrus, OHHTAIbNHS, OSHTpomus, »SHeprusi ['ubbca, »>Heprus
I'enpmrosbaa.

19. BHyTpenHsis 3Heprus, TEmjaoTa u pabora. IlepBbrii 3akoH
TEPMOJUHAMUKH.

20. DHTanbIUg CUCTEMBI U €€ U3MeHeHHe. TeroBol 3PheKT XMMUIECKOM
peakiuu. TepMOXUMUYECKUE YpaBHEHUS. DHTAIbBIINA 00pa30BaHUSI.

21. Tepmoxumuueckue pacuetbl. 3akoH ['ecca. CnenctBusa 3akona ['ecca.
TennoTa cropaHus TOILINBA.

22. Camonpou3BOJIbHBIE peakuuu. BTOpoil 3aKOH TEPMOJMHAMUKH IS
M30JMPOBAHHBIX CHUCTEM. OHTPOIUS XUMHUYECKON peakiuu. TpeTudl 3aKkoH
TEPMOJIMHAMUKH.



23. Ouepruss ['mbbOca — KpuTepuil CamMONPOU3BOJIBLHOTO MPOTEKAHUS
XUMHUYECKUX peakuuii. JHeprusi ['m66ca oOpazoBanus BemiecTB. DHeprus ['nboca
XUMHUYECKUX PEAKLIHMN.

24. Xumnyeckoe paBHoBecue. KoHCTaHTa XMMHUUYECKOTO paBHOBECHUA IS
TOMOTE€HHBIX M TreTeporeHHbix cucreM. llpunumn Jle-Illarense. Hampasienue
CIBHUIa PAaBHOBECUS B PABHOBECHBIX CHCTEMax IPU W3MEHEHHHM KOHLEHTPALHUM,
napIyaibHbIX JaBJICHUNA YYaCTHUKOB PEaKIIMK, TeMIIEpaTyphl, JaBICHUS.

25. ®azoBble paBHOBecusd. da3oBble nUarpamMmsel I OJHOKOMIOHEHTHBIX
cuctem. dazoBas nuarpamMma BOBI.

26. AncopOImoHHBIC PAaBHOBECHHI.

27. Xumunueckass kuHeTuka. CKOpOCTh peakiuu. 3aBUCUMOCTb CKOpPOCTHU
peakuuu OT KOHIEHTpauuu peareHToB. Kunetndeckoe ypaBHeHnue. Ilopsimok
XAMUYECKON PEAKIIHH.

28. OcoOEHHOCTH KUHETUKHU T€TEPOreHHBIX PEAKIUH.

29. Bnugnue temmeparypbl Ha cKOpocTh peakiuil. IlpaBuno Bant-T'oda.
YpaBHeHue AppeHuyca. DHEPTUsl aKTUBALIUH.

30. MosieKyasipHOCTh U MEXaHU3M peakuuid. [IpocTeie U cloKHbIE peaKiyH.
KonebarenbHble peakiuu. LlenHpie peakiyy B NpUPOIE€ U TEXHUKE.

32. Katanu3 m karanu3aTopbl. MeXaHU3Mbl TOMOT€HHOI'O U T€TEPOrE€HHOTO
KaTaausa.

33. llucnepcubie  cuctembl. Knmaccudukanuss  AUCTIEPCHBIX  CHCTEM.
Komnonnnsie cucremsl.

34. PactBopsl U ux cBo#ctBa. PactBopuMocTs BemiecTB. CrocoOsbl
BBIPKEHUSI KOHIIEHTPAI[MU PAaCTBOPOB (MaccoBasi J0Jisl, MOJISIpHAsl KOHIIEHTpAIus,
MOJISIpHAsi KOHIIEHTpAIUs SKBUBAJICHTA, MOJISTTbHASL KOHIIEHTPAIUS, TUTD).

35. KosmnmuraTuBHbBIE CBOMCTBA PACTBOPOB.

36. PactBOpbI 3JIEKTPOJIUTOB. DIIEKTPOIUTHYECKAS JACCOLUALIHSL.
DnekTposuThYecKas nuccouuanus Boasl, pH.

37. PactBopbl cnaObix anekTponuToB. KoHcranta nuccoumaruu. CreneHb
nucconuanuu. 3akoH pazoasinenus OcTBayibaa.

38. PacTBOpBI CHIIBHBIX JJIEKTPOJUTOB. AKTHBHOCTH JJICKTPOJIUTOB B
BOJHBIX pacTBopax. MonHas cuia.

39. Pacuetsl pH cnaObiX U CUIIBHBIX KUCJIOT U OCHOBAHUM.

40. Peakunn ocaxneHusi — pacTtBopeHus. [IpomsBeneHne pacTBOPUMOCTH.
Pacuer pactBopumocTH.

41. I'mpponus coneil.

42. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE Tpouecchl. CTENEHb OKUCIEHUS.
Teopuss oxucneHus-BoccTaHoBieHus. Krnaccudukamuss peakiuil OKHUCICHUS-
BOCCTAHOBJICHMUS.

43. CocTaBieHUE YPAaBHEHUMN CIIOKHBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (MOHHO-3JICKTPOHHBIM METO).

44, DneKTpOXUMHYECKUE TIPOIecChl U cucTeMbl. [loHsATHE 00 AIIEKTPOTHOM
MTOTEHIIHAJIE.

45. IloreHumanbl METAJUTUYECKHX, ra3oBbIX u OKHUCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX 3JEKTPO0B. CTaHAAPTHBIN BOJIOPOIHBINA 3JIEKTPOSI.



46. 'anpBaHMYECKHIA deMeHT. [ anbBaHMUYeCKUi AneMeHT Sxoou-Jlanmais.
N3mepenne D/IC. KoH1ieHTpaumoHHas U 3JIEKTPOXUMHUYECKAs MMOJISPU3ALUL.

477. Dnextposn3 pacIuiaBoB " pacTBOpOB AIEKTPOJIUTOB.
[locnenoBaTENbHOCTD AJIEKTPOAHBIX IPOLIECCOB TPHU DJIEKTPOJIU3E PaCTBOPOB
3JIEKTPOIUTOB. 3aKOHbI Papanes.

48. ITpuMeHEHHE IEKTPOIU3a. DJICKTPOIU3 C PACTBOPHUMBIM aHOOM.

49. Onpenenenne 1 Kiaccuukanys KOPPO3UOHHBIX MPOLECCOB.

50. Xumuueckas koppo3usi. KuneTnka XuMHYECKOW KOPPO3HH.

51. DnekTpoxumMHuuecKas KOppO3HsL. Koppo3sus Cc BOJIOPOJHOM
JETIOJIAPU3ALUEN U KUCIIOPOAHOM AEMOJISPU3ALINEN.

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

53. MeTannmu4ecKkre 3aiuTHBIE MOKPHITUS (KaTOAHBIC, aHOIHBIE).

54. Opranuyeckue MOIUMEpPHbIE Martepualyibl. [IpruMeHeHne NOoJIMMEPHBIX
MarepuaioB B dSHepretukdu. [lomumepsr u  osmromepsl. [lomumepusanus.
CrpykTypa 1 (PU3UKO-XUMUYECKUE CBOMCTBA MOJIMMEPOB.

55. Xumnueckas wuaeHTuukanus. KadecTBeHHBIM U KOJIWYECTBEHHBIN
aHAIN3. AHAJUTUYECKUM CUTHAJI, XHMHUYECKHME METOAbl aHamu3a. Dusuko-
XMMHUYECKUE METOIbl aHanu3a. GU3NYecKue METOIbl aHAIU3A.

56. CtpoeHne u CBOMCTBA BOABL. XAPAKTEPUCTUKU NPUPOIHBIX BOA U
METO/Ibl BOJIONIOJITOTOBKH.

57. Xumus u 3konorus. CoctaB, CBOMCTBA U IepepabOTKa OpraHUuYeCcKOTo
ToruiBa. Bussl TorummBa. BpenHbie BEIOPOCHI IIPU CKUTAaHUK BCEX BUJIOB TOTLIMBA.

58.0co0EHHOCTH TEOPUM XUMHUYECKOTO CTPOCHUS M Kiaccuukanuu
OPTaHUYECKUX BEIIECTB.

buner Ne 1

Bonpoc 1: 3akon skBuBanmeHToB. Onpeaenute M» kaaMmusi, €Clid U3BECTHO,
yto nipu pactBopernu 10 r kaamust B HCI Beigensiercs 2 1 BogopoAa mpH H.y.

Bomnpoc 2: Xumuueckas kuHeTuka. Kak U3MEHUTCS CKOPOCTh PEAKLINU:

NO + Cl, - NOCI

ITpu n3menennn kouuentpanuu a) [NO] B 2 paza; 6) [Cl,] B 3 paza; B) [NO]
u [Cl,] B 2 paza?

Bonpoc 3: T'anbBaHWYeCKHU dJEMEHT, YCTPOWCTBO, MNPUHIIUI PabOTHI.
Paccunraiite OJIC rajapbBaHHYECKOrO 3JIEMEHTa, OOpPAa30BAaHHOTO HHUKEIEM U
nuHKoM, ecii [Ni*']=3,8 - 107 mons/i; [Zn*]=2,5 - 107> Monb/x.

Hanummure snextpoansie mporecchl. CocTaBpTe cXxeMmy paboThl ralbBaHHUECKOTO
DIIEMEHTA.
buner 2.

Bompoc 1: Ilpeamer xumuu. Marepust 1 popMBbl CyIIECTBOBAHUSI MAaTEPUU.
Atombl. Monekynbl. HMoubl. Pagukansl. PaccuuTaiiTe MOJSPHYIO Maccy
HKBUBAJICHTA MapraHiia B JUOKCHJIE MapraHiia.

Bomnpoc 2: Xumuueckas TepmoanHamMuka. TepmoauHaMuyeckue (QyHKIUH.
PaccuuTaTh 3HTaNBNNIO, SHTPONUIO, SHEPTUIO [ MOOCA 7151 CUCTEMBI:

HCl +02 —> H20+C12



Bomnpoc 3: lanbBannueckuit snemenT Jlanmdns—Axobu. Paccuurats D/1C
MEIHO-IIMHKOBOTO raJlbBAaHUYECKOTO DJIEMEHTA, eclin KOHIICHTPAIUS
noTeHuamonpeaessitomux noHoB Meau 0,1 monw/n, moHoB 1uHka 0,01 moub/i.
CocTaBUTh CXeMY TaJIbBAaHUUECKOTO AJIEMEHTA.

buner 3

Bompoc 1: Ilepuomuueckass cucrema JI.M. Menneneea. Hanummure
AJIEKTPOHHBIE (POpMYIIBI 7eMeHTOB 19 u 29. SIBNAIOTCS MU OHU DJIECKTPOHHBIMU
aHajorami , noyemy?

Bormpoc 2: CriocoObl BelpakeHHsI KOHIIEHTpaluu pacTBopoB. Kakoir o6beM
20% constHOM KUCHOTHI (MIOTHOCTH 1,134 r/Min) motpeOyeTcst AJis NpUroTOBICHUS
1 13 M pactBopa?

Bompoc 3. Dnektponusz. [lpu snexTponrse BOAHOTO pacTBopa cyib(dara
xpoma(Ill) Tokom cumoit 2 A macca kaTojaa yBenuuuiach Ha 4 r. B TedeHue kakoro
BPEMEHU IIPOBOJUIICS JIEKTpoau3? Hanmuiumre cxeMy aJeKTposn3a.

buner Ne 4

Bonpoc 1: IlpuHiunel KBaHTOBOM MeEXaHUKHU (NMPUHIMI HaWMEHBIIEH
sHepruu, npunuun Ilaynu, npaBuno ['yuna, npaBuna KieukoBckoro). 3anumure
AJIEKTPOHHBIE (OPMYJIbI JIEMEHTOB C MOPSJIKOBBIMH HOoMepamu 22, 35, 66.
VYKaxuTe BAJICHTHBIE U HECTIADEHHBIE 3JIEKTPOHBI.

Bonpoc 2: OKuCIUTENbHO-BOCCTAHOBUTENIbHbIE  peakuuu. (CreneHb
okuciieHusl. VOHHO-3JI€KTPOHHBIM METOJOM paccTaBbTe KOIPPUIUEHTH B
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHON PEAKLINN:

KMIlO4 + Kzs + Hzo —> Ml’lOz + KOH + S
Bonpoc 3: 3amura MeTaqmioB OT KOPpPO3WHU. AHOJHBIE M KAaTOAHBIE TMOKPBITHS.
3apucyiTe cxemy KOPpO3UOHHOTO IIPoLiecca IPU HapyLICHUs TOKPBITUS U3

bumer Ne 5

Bonpoc 1: Xumuueckass tepmoanHamuka. I[lepBoe, BTopoe, TpeThe Havaia

TEpPMOJUHAMUKU. PaccunTaTh SHTPOMIUIO JIJIsl CUCTEMBI:
Nag) +Hor) = NHyg

Bonpoc 2: PactBopsl anekrponutoB. Paccuutaiite pH 0,01 M pactBopa
yroabHoOU kuciotel, u 0,1 M pacTBopa ruipokcujia Kajiblus.

Bomnpoc 3: Koppo3us MeTamioB. DIEKTPOXUMUUYECKAs] KOPPO3Usl. 3apUCyHTe
CXeMbl KOPPO3HOHHBIX IMPOILIECCOB BO BIAXHOW arMocdepe s METaIOB:
AJIOMHUHUS, HUKEJS, MEU.

bunet Ne 6
Bompoc 1: TepmomuHamuueckue (GyHKIUUW (BHYTPEHHSISI DHEprus,
SHTANBNMS, SHTporwms, »Heprus [ubOca, sueprusi ['enbmronbiia). Paccuwuraiite
SHTAJIBIIUIO PEAKIINU:
CH4(F) + HzO(F) — COz(F) + Hz(r)
Bonpoc 2: XuMuueckuil 3KBHBAJICHT. 3aKOH SKBUBAJEHTOB. PaccuurtaTh
MOJISIPHYIO Maccy 3kBuBaieHTa (pochopa B hochopHOM aHTHAPHUTIE.



Bompoc 3: 3ammra MeTaJuloB OT KOPpO3HHM. AHOJHBIE U KaTOJHBIE
HOKpBITUS. CXEeMbl KOPPO3MOHHBIX NPOIECCOB TPU HAPYLICHHUS TOKPBITHSL.
HazoButre 1Ba Meraimsia, KOTOpbIE MOTYT CIYXHTb JUIs JKejle3a aHOJHBIM
nokpeiTieM. Omnummre mpolecc KOPpO3HMH BO BIXKHOW aTMmocdepe mpu
HapyIIEHUH TAaKOTO MOKPBITHSL.

buner Ne 7
Bomnpoc 1: Tepmoxumusi. 3akon I'ecca. Paccuuraiite A H
NOZ(r) + Oz(r) + HZO()K) = HNOg()K)_

Bormpoc 2: CemeiicTBa 371€MEHTOB S, p, d, f. YKax)uTe NOPAIKOBbIE HOMEPA
3JIEMEHTOB, DJICKTPOHHBIC (OPMYJIbI KOTOPHIX HMMEIOT OKOHYaHHE ..ns np’.
Hamuumre 3eKTpoHHYI0 (hOpMYITy SIEMEHTa ..Ns"Np° YeTBEPTOro MepHoIa.

Bompoc  3:  OkuCIUTENbHO-BOCCTAHOBUTEIbHBIE  peakuuu. (CreneHb
OKHCJICHUS. Hcnonp3ys MOHHO-3JICKTPOHHBIH METO/T PacCTaHOBKH
ko3 pureHToB paccTaBbTe KOIPHHUITUCHTHI:

KMHO4+K2$+H20—)M1102+KOH+S

0

25 PEAKIIUH

buner Ne 8

Bompoc 1: Xumuueckass KMHETHKA. 3aBUCUMOCTh CKOPOCTh PEAKIMH OT
KOHLIEHTpaluu pearupyromux Bemlects. Kunernueckoe ypaBHenue. Peakuus uaer
no cxeme NHj;)+0O,—NO(r)+H,O(r). Kak u3MeHHTCS CKOPOCTh PEAKLIMH, €CIH
YBEJIMYUTH JIaBJICHUE B 2 pa3a?

Bompoc 2: KBaHTOBO-Me€XaHHYECKass MOJIEIb CTPOECHHS aroMa BOJOPOAA.
HazoBute »neMeHTH, MMEIONIME 10 JBa JJICKTPOHA HAa TOMYPOBHSIX 4p u 4d.
Hamummre nonHbie 3MeKTpOHHBIE (OPMYIIBI aTOMOB 3THUX JJIEMEHTOB U YKKHUTE
ux nosioxenue B [ICI: nepuon, rpynna, noArpymnma.

Bonpoc 3: Meroasl 3aliMThl METAIIOB OT KOPpo3uu. ONUIIUTE MPOLECcC
aTMOC(EpHOM KOpPpO3UM TpPU HAPYHIEHUH MOKPBITHS, €CIU KEJIe30 IMOKPBITO
CJIO€M HUKEJIS.

buier Ne 9

Bonpoc 1: Xumuyeckass KUHETHKA. 3aBUCUMOCTh CKOPOCTh PEAKIMU OT
Temnepatypbl. Ha CKOJIBKO TpagyCcoOB HY>KHO MOBBICUTH TEMIEPaTypy CHUCTEMBI,
YTOOBI CKOPOCTh peakiuu Bo3pociia B 90 pa3, eciau TemnepaTypHbiil KodhGUImeHT
CKOpPOCTH peakiyu paBeH 2,77

Bonpoc 2: Ilepuognueckuii 3akod J[. 1. MenneneeBa. Ha3zoBurte sjieMeHT
YETBEPTOrO MEepUoja, aTOM KOTOPOTO COACPIKUT HEOOJBIIIOE YUCIO HECTIAPEHHBIX
d-anexTpoHOB. Hanummre ero mOJHYI 3JIEKTPOHHYI0 (GOPMYITYy U YKaKUTE
BAJICHTHBIE 3JIEKTPOHBI.

Bomnpoc 3: Koppo3usa metaiuioB. HazoBure 1Ba MmeTasia, KOTOPbIE MOTYT
CIIY>KUTh JIJIA JKeJie3a KaTOHBIM MOKPbITHEM. ONMUIIUTE MPOLIECC KOPPO3UU BO
BJIQXKHOM aTMocdepe npu HApYIIEHUH TAKOTO HOKPBITHS.

buner Ne 10



Bompoc 1: Xumunueckoe paBHoBecue. KoHCTaHTa XUMHUYECKOTO PaBHOBECHSI.
HanuimuTe BbIpakeHUs 11 KOHCTAHT PaBHOBECHUS CIEAYIOIIUX CXEM O0OpaTUMBIX
peakuui:

NO(r) + 0,(r) < NO,(r);
C(k) + €O,y < CO(1);
HCl(r) + 0,(r) < H,0(r) + Clyy.

Bonpoc 2: KBaHTOBO-MeXaHMYECKass MOJAENb CTPOCHHUS aroMa BOJOPOJA.
Hanumurte snexkTpoHHble (OpMYNbl ABYX 3JEMEHTOB 5-r0 mepuoja: ¢ OJHUM
HECIIAPEHHBIM 3JIEKTPOHOM M JABYMsI HECIIApEHHBIMH 3JeKTpoHaMu. HazoBute nx
MOPSIAKOBBIE HOMEPA, YKAXKUTE YNCIIO IPOTOHOB U HEUTPOHOB B MX aTOMAX.

Bompoc 3: Omnexkrtponus3. Kakue BemectBa M B KakKOM KOJHWYECTBE
BBIJICJISIFOTCS. HAa YTOJIBHBIX JJIEKTpOAax TMIpH 3JIEKTPOJIM3€ pacTBopa KapOoHarta
Kaiusi B TeueHwe 1,5 4. m cuie Ttoka 20 A? Hanumure cxemy 3J€KTposin3a
pacTtBopa kapOOHAaTa KaJusl.
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