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1. He.]'lb, 3a1aY4 H IINTAHUPYEMBIEC PE3YJIbTAaTbl Oﬁy‘-leHI/Iﬂ o JTMCHUIIJINHE
(Henv u 3a0auu oceoenus oucyuniutvl, coomsemcemeyrowue yeau OI)

HeJ'IBIO OCBOCHHA AUCLHHUIIIINHBI XUMUS SIBASICTCS SABIACTCS CI)OpMHpOBaHI/IC
HECJIOCTHOI'0 €CTCCTBCHHOHAYYHOT'O MUPOBO33PCHUA, HpI/IO6peTeHI/Ie COBPCMCHHBIX
HpGI{CTaBHeHI/Iﬁ O CTPOCHHC BCIICCTBA M XHUMHYCCKOM IIPOOCCCC HA OCHOBC
TCPMOANHAMUKNA N KMHCTUKH, U3YUCHHUC XUMHUUYCCKUX HAHOCUCTCM, AKTYaAJIU3alNA
TCOPECTUUCCKUX HpO6JI€M COBPEMCHHBIX TEXHOJOTHUH IMPONU3BOACTBA BJICKTPOHHBIX
CpCAacCTB, 6331/IPYIOH_[I/IXC$I Ha HOBBIX XHMHUYCCKHUX MATCpHATIAX, Pa3BUTHC
TOTOBHOCTHU HCIIOJIB30BAaTh HpI/IO6p€TeHHBIC SHAaHUA [OJI1 TIOHHMAaHus POJIH
XUMHWYCCKHUX ITPOLCCCOB IIPHU IJJICKTPOIHCPIUHU, MCTAIJIOB U APYIHX MATCPHUAIIOB
JJIA COBpCMeHHOﬁ QJICKTPOIHCPICTUKEC U JICKTPOTCXHHUKE.

3ajayamMy  JUCHUUIUIMHBI SIBJSIIOTCS. M3YyYEHUE MOHATHITHOTO ammapara
OUCHUIUIMHBL ~ «XUMHS»,  OCHOBHBIX  TEOPETHYECKMX  IOJOXKEHUU U
AKCIEPUMEHTAIbHBIX ~ METOJIOB  XHMHH; TEOPETUUECKUX OCHOB  palOThI
rajJlbBaHUYECKUX DJIEMEHTOB, JJIECKTPOXUMUYECKUX YCTAHOBOK, TOIUIMBHBIX
AJIEMEHTOB, KOPPO3MH METAIOB; (OpPMUPOBAaHHWE CIOCOOHOCTEW  JieNaTh
3aKJIFOYEHUSI U BBIBOJIBI O CBOMCTBAX BEIIECTB, ONPEACIATh B3AUMOCBSI3b MEXIY
CBOMCTBAMHM XHMHUUYECKOM CHUCTEMbI, MPUPOAON BEIIECTB M HX PEAKIHMOHHOU
CIIOCOOHOCTHIO, TMPUBUTHE HABBIKOB MPUMEHEHUS] TEOPETHYCCKUX 3HAHUM IS
pEeILICHUS] TMPAKTUYECKUX 3a7ady, YMEHUW MNPOBEICHUS MPOCTEHMIINX XUMHUYECKUX
AKCIICPUMEHTOB.

Komnerenmn n mHANKATOPHI, PopMUpyeMbIe Y 00ydatOmuXCsi:

KOI{ U HAUMCHOBAHUEC KOMIICTCHIIMHN KOII 1 HAUMCHOBAHUC HHAWKATOPA

OIIK-1 — Cnoco0OeH HCII0IB30BaTh

TIOJIOXKEHUS, 3aKOHBI X METObI OIIK-1.3 — JleMOHCTpUPYET 3HAHNUE OCHOBHBIX
€CTECTBEHHbIX HAyK U MATEMAaTUKH JJIs1 | 3aKOHOB XMMHUHU M MOHUMAaHUE XMMHUYECKUX
pelIeHns 3a/1a4 UHKEHEPHOI IIPOLIECCOB

JEeATEIbHOCTH

2. Mecto nucuMmiuHbl B crpykrype OIl

[Tocnenyromue TUCIUILIAHBI:
b1.0.08 ITpombinuiennas skosiorus; b1.0.09 be3onacHOCTh KU3HEACATEIBHOCTH,
b1.0.18 Marepuanosenenne, b1.0.22 CrpykTypa W CBOiCTBa MaTepHUasoOB
anexktponuky; b1.B./13.01.02.01 Xumuuyeckue OCHOBBI TEXHOJIOTUM MaTEpPHUAJIOB,
b1.B.[12.01.02.02 Kpucramiorpadusi, b1.B./]12.02.02.03 Hanomarepuansl wu
HAaHOTEXHOJIOTUHU.

3. CTpyKTypa H coep:KaHue JUCHUILTHHBI
3.1. CTtpykTypa ¥ CHUUILTHHbI
Jlnst ouHo# hopMBI OOyUEHUS

Bu yueOHol paboThl Bcero | Beero | Cemectp
3E 4acoB 1




OBUIAA TPYJOEMKOCTDH ANCIHUITIJIMHBI 3 108 108
KOHTAKTHAA PABOTA* - 50 50
AVJIUTOPHAS PABOTA 1,38 50 50
Jlekunm 0,44 16 16
[IpakTryeckue (CEMUHAPCKUE) 3aHATUS 0,5 18 18
JlaGopatopHbie paboThI 0,44 16 16
CAMOCTOSATEJIbBHAS PABOTA OBYHAIOIIET'OCA 1,62 58 58
[IpopaboTka yueOHOTO MaTepHaia 0,62 22 22
KypcoBoi npoekT - - -

KypcoBas pabora - - -

[ToaroroBka K IpOMEKYTOYHOM aTTECTALMH | 36 36
[TpoMexxyTOodHas aTTECTALNS: C/

3.2. Coaep:kaHue JUCUMILIMHBI, CTPYKTYPUPOBAHHOE [0 pa3jieaM H
BU/JaM 3aHATHI

Paznensl Pacnpenenenue @opmbl 1 | MHIEKCBHI HHIUKATOPOB
JUCLUTUIAHBI a TPYJIOEMKOCTH BUJT (bopMupyeMbIX
s 10 BH/[aM y4eOHOM paboThl | koHTpOS KOMITETEHIIHiA
o ~ o) o e}
g | 5| 2| 8| E
() pe] o, =
= S = S
Pazpmen 1 18 4 4 4 6 TK1 OIIK-1.3 =31, OIIK-1.3 33,

OIIK-1,3-Y1, OIIK-1.3 -
Bl

Pazzgen 2 26 6 6 8 6 TK2 OIIK-1.3 =32, OIIK-1.3 -33,

OIIK-1.3-¥2, OIIK-1.3 -
B1
Pazgen 3 28 6 6 |6 10 TK3 OIIK-1.3 — 33, OIIK-1.3-
VY3, 0IlK-1.3-B1

DK3aMeH 36 0 OM 1 OIIK-1.3

Hroro 3a 1 cemecTp 108 16 16 18 22

UTOro 108 16 16 18 22

3.3. Conep:kaHue TUCHUNINHBI

Paznen 1. Crpoenue BemecTna.

IIpenMer xumun. 3HAYEHUE XUMHHM ISl SJHEPreTUYECKON oTpaciu. Marepus
u QopMmbl cymiectBoBaHusi matepuu. CTPYKTypHbIE YacTHIbI BEILECTBA: aTOM,
MOJIEKYJIa, HOHBL, paguKaJIbl. [IepBble MOJENN CTPOEHHS aTOMa.

Tema 1.1. KBaHTOBO-MEXxaHUUYeCKasi MOJENb CTPOEHUS aTOMa BOJOPOAA.

BonnoBoe ypaBHenue lpenunrepa. DnekTpoHHas opOurtans. KBaHTOBBIE
yucia. [7aBHOE, OpOWUTAaIBPHOE, MAarHUTHOE, CIMHOBOE KBAaHTOBBIE 4YHUCIHA.
Pacnpenenenne 3J1eKTPOHOB B aTOME 110 YHEPTETUYECKUM YPOBHSIM U TOAYPOBHSIM.
[TpaBuiia kBaHTOBOM MexaHUKU. [IpuHIIMN MUHUMAaTBHOM SHepruu. 3anpet [laynu.
ITpaBuno I'yuna. ITpaBuia KieukoBckoro.

Tema 1.2. Ilepmomuuecknii 3akOH W mnepuoanueckas cucrema J[M.




Menneneesa.

ITepuonnueckunnt 3akon [[.M. Menneneesa. Ilepuonuueckas cucrema [[.U.
MenneneeBa. Ilepunonnueckue CBOWCTBA JJIEMEHTOB. OHEPrUs HOHM3ALHM.
CpOICTBO K 3IEKTPOHY. XUMHUS 3JIEMEHTOB..

Tema 1.3. Xumuueckas CBs3b.

Bunsl xumnueckor cBi3U. MeToJ1 BajleHTHBIX cBi3eil. KoBaieHTHAs CBS3b.
Meraumueckas cBs3b. MlonHas cBsA3b. BonoponHas cBs3b.

ArperaTHoe COCTOSIHUE BEUIeCTBA. ['a3, )KUAKOCTh, )KUJAKAE KPUCTAILIBI.

Tema 1.4. Hanoxumus.

OcHOBHBIE TOHATUSI HAHOTEXHOJIOTUH. OOBEKTHI UCCIIEIOBAHNS HAHOXUMUH.

Pa3nen 2. 3akoHOMEPHOCTH IPOTEKAHUSI XUMHUYECKUX MPOIIECCOB.

Tema 2.1. Xumuueckas TEpMOJUHAMUKA.

OCHOBHbBIE TOHSITUS XUMHUYECKOM TEPMOJAMHAMUKHU: CUCTEMA, MapameTphl
COCTOSIHUS CHUCTEMBbI, PYHKIIUU COCTOSIHUSA CUCTeMBbl, (a3a. DYyHKIMU COCTOSHUSA
CUCTEMbI: BHYTPEHHSSI DHEPIUsi, SHTANIBIINS, SHTpONHs, Heprusi [ nb0ca, sHeprus
I'enbMronpua. CaMoONpoU3BOIbHBIE MPOLECCHL. TepMOIMHAMUYECKUN MOTEHIMAI
KaK KpUTEPUM U BO3MOKHOCTh IPOTEKAHUSA XUMUYECKUX MTPOLECCOB.

Tema 2.2. XuMu4eckasi KHHETHKA.

CKOpOoCTh XMMHYECKOW peakiuu. 3aBUCUMOCTbh CKOPOCTH pEaKIuu OT
KOHIIEHTpaIuu, oT Temmneparypsl. [Ipasuno Baut-I'odhda. YpaBHenue Appenuyca.
Karanuzaropsl.

Tema 2.3. X¥UMHUYECKOE paBHOBECHE.

OOpatuMble  XUMUYECKHE  Tpolecchl. JIMHaAMHUYEecKOoe  XHUMHYECKOE
paBHoBecue. Ilpunnun Jle—Illatenbe. BimsHME KOHILIEHTpAlMK  BEIIECTB,
JIaBJICHUS, TEMIIEPATYPbI, KaTaau3aTOpa Ha CMENIEHUE XUMHUUYECKOTO PaBHOBECHSI.

Tewma 2.4. PactBopsl.

CrnocoObl  BBIp@KEHMSI  KOHIIEHTpAIlMM PacTBOPOB  (MaccoBas  J0JIA
pAacCTBOPEHHOTO BEILIECTBA, MOJSPHAS KOHIIEHTpALMs, MOJISIpHAS KOHUEHTpAIUs
SKBUBAJICHTA, TUTP). VneanbHbie pacTBOpbl. PeanbHbie pacTBophl. ucconuanus u
accoumanug. ConpBaTauMsi W ryujaparanua. [eopust  3IEKTPOJIUTHYECKOMN
mucconmariu - Appenuyca. CuibHble u  ciabbie  37eKTposuThl. CTEneHb W
KOHCTaHTa aucconuanuu. Pacuer pH pacTtBopoB cnaOblXx UM CHJIBHBIX
aneKkTpoauToB. ['maponus coner. pH pacTBOpOB pasiauyHbIX TUNOB TUAPOJINA3A
COJIEH.

Pazgen 3. DneKTpOXUMUYECKHUE MPOLECCHI.

Tema 3.1. OKUCIUTETBLHO-BOCCTAHOBUTEIBHBIC MPOLECCHI.
OxkucnurenbHO-BocCcTaHOBUTENbHBIE peakiuu (OBP) ux ponb B npupoje, TEXHUKE,
sHepreTuke. Teopusi OKUCIEHHUsT BOccTaHOBIIeHU. OKkucnuTenb. BoccTaHOBUTENb.
PaccranoBka koadduirenToB B ypaBHeHUsX OBP HOHHO-3JIE€KTPOHHBIM METOIOM.

Tema 3.2. DneKTpOXUMHUYECKUE NPOLECCHI. | 'allbBaHNYECKUI 3JIEMEHT.
JIBOMHOM 3JEKTPUYECKUN CIIOW. DJIEKTPOJHBIN MOTEHIMAI. DJIEKTPOJbl MEPBOTO
pona. VYpaBHeHue HepHcTa [ METAUIMYECKUMX W Ta30BBIX AJIEKTPOJIOB.
VYpaBuenue HepHcra. KOHCTpyKUMsS U 3JEKTPOAHBIE MPOLECCHl BOJAOPOAHOTO H
KHCJIOPOJHOTO 3JIeKTpo10B. ['ambBannueckuit snemeHT (I'D) anuansa - Sxoowu.
[Ipunuun pabotel I'D. KaTomHple W aHOJHBIE MPOIECCH, TOKOOOpa3yroIasi
peakuus. OJIC  ranpBaHMYECKOro  3JIEeMEHTA.  TONJIMBHBIE  DJIEMEHTHI.



AKKYMYJISITOPBIL.

Tema 3.3. DiIeKTpOIN3 PaCTBOPOB.

DONEeKTpoau3  pacijaBoB U pacTBOopoB. 3akoHbl  ®Dapanes. Daktopsl,
ONPENEISIIONIME  IMOCIEN0BATEIbHOCTh  pa3psla HMOHOB TPH  AJIEKTPOJIU3E
pPacTBOpOB.

Tema 3.4. Kopposus MeraiuioB. MeTobl 3alIMThl METAIUIOB OT KOPPO3HH.
Knaccudukanums  KOPpPO3HMOHHBIX  MPOIECCOB.  XHUMHYECKass  KOPPO3HS.
DNEeKTpOXUMHUYECKass KOpPpPO3Us METAIOB C KHUCJIOPOJHOM U BOJIOPOJHOM
JENOJIIPU3ALINEH.

3.4. TeMaTH4YeCKHUil IJIAH NPAKTHYECKUX 3aHATHH

1. KBaHTOBO-MeXaHHUYECKasi MOAENIb CTPOEHUS aTOMa BOAOPOIa

2. XuMuueckas TepMOIMHAMHUKa. PacdeT TepMoanHaMuyeckon (pyHKITHMA.

3. Xumunueckoe paBHoBecue. [Ipunnun Jle-Illarense.

4. Xumnueckasi KHHETHKA. BiIusiHME CKOPOCTH peakliMy OT KOHIIEHTPALIUH,
TEMIIEPATYPHI.

5. PactBops1. CriocoObI BRIpaKeHHS KOHIICHTPAIIUH PACTBOPOB.

6. OKHCIIUTENBbHO-BOCCTAHOBUTEIILHBIE IIPOLIECCHI. Oxucnureny.
Boccranosurenu. PaccranoBka ko3¢ duiiuenToB B ypaBHeHuUs1x OBP.

7. 'anpBanu4deckuii anemMeHT. Pacuet 3/1C raipBaHHUECKOTO JIEMEHTA.

8. DnekTpoau3. 3akoHbI 3JeKTpoau3a. [locnenoBaTenbHOCTh ANEKTPOAHBIX
ITPOLIECCOB IIPH AJIEKTPOJIN3E PACTBOPOB COJIEM.

9. Koppo3ust metaiuioB. MeToApl 3allIUThl METAJIJIOB OT KOPPO3UHU.

3.5. TemaTuuecknii JIaH J1a00PATOPHBIX PadoT

1. Texnuka O0e30mMacHOCTH TMpH pabOTE B XUMHUYECKOW J1aOOpaTOPHH.
OcHOBHBIE BUIbI XUMHUYECKOU MOCYABI U J1a0OpaTOpHOE 000PYI0BaHUE.

2. OmnpezienieHre MOJIIPHON MacChl KBUBAJICHTA METaJLJIa.

3. [IpurorosieHre pacTBOPOB 33JJaHHON KOHIIEHTPAIIUH.

4. I3ydeHue 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIMH BEILIECTB.

5. PactBOpbI 3eKTpoauTOB. MI3MepeHue BOJOPOIHOTO MOKA3aTENsI CPEabl
ANEKTPOXUMUYECKUM METOOM.

6. OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.

7. 3MepeHue HanpskeHus ralibBaHnyeckoro anemenTa. Pacuer D/1C.

8. DNEeKTPOIU3 paCTBOPOB COJICH.

3.6. Kypcosoii npoekT /KypcoBasi padoTa
JlanHblii BUJ pabOThI HE IPELYCMOTPEH YUEOHBIM IUIAHOM.

4. OueHnBaHue pe3y/JbTATOB 00y4YeHUsI

OrneHnnBaHue pe3yJbTaTOB OOYYEHUS 110 TUCIUIIIMHE OCYIIECTBISETCS B
pamMKax TEKYIIero KOHTPOJIS M TPOMEXKYTOUHOW aTrTecTaluy, MPOBOIUMBIX IIO
oabHO-perTuHroBoit cucreme (bPC).



[ITkana onieHKH

pE3yJIbTaTOB O0YUEHUS MO JUCIUTIINHE:

YpoBeHb c(hOPMUPOBAHHOCTH

WHJIUKAaTOpa KOMIIETEHLUU

o o Hixe o
Bricokuii Cpennuit Huszkuit
3armianu- CpeaHero
Koz Koz POBAHHBIE o1 85 10 100| ot 70 10 84 | 0T 55 710 69 | 0T 0 710 54
KOMIIe- | HWHAMKATOpa Pe3yJIbTATHI
TEHLMH | KOMIIETEHIMU | OOyYEHHS [0 [llxana oneHNBaHMs
HUCIUILINHE HEYIO0B-
et YJIOBJIET- yaA
OTJIMYHO Xopomo JICTBOpU-
BOPHUTEJIHHO
TCIIBHO
3a4TEHO HE 3a4TEHO
3HATh:
3] - o6asoBele | YpoBeHb | YpoBeHb | Munuman | YpoBeHb
MOHSTHUS B | 3HAHWII B | 3HAHUM B | BHO 3HAHUHI
00JIaCTU XUMHUU: o0BeME, o0BeME, JOIIYCTUM | HHKE
OCHOBHEIE COOTBETCT | COOTBETCT | BIi MHMHUMAJ
3aKOHBI XUMup, | BYIOIIEM BYIOIIEM YPOBCHB BHBIX
KIaccHHKAIH mporpaMM | mMporpamMm | 3HaHUH, TRGGOBaH
10 U croiictea | © €, MMEeT | UMeeT Wi,
S ——— IIOATOTOBK | MECTO MECTO HAMEIOT
SICMCHTOR U, 0e3 | HECKOJIBKO | MHOTO MECTO
OIIK-1 ’ OIIMO0K HEerpyObIX | HErpyObIX | rpyOble
BEIIIECTB "
Croco0 . OIIIHOOK OIITHOOK OIITNOKH
COEIUHEHHH,
eH
HCIIOJIb CTPOCHHC
30BATH BEIIECTBA,
HOOKE PacTBOPBI n
HUA, OIK-1.3 Apyruc
3aKOHBI ﬂeMOH(:‘, u JUCTIEPCHBIC
u TPYD | cucremsl,
eT 3HaHHE
METOBI y OKHCIIMTENHHO-
OCHOBHBIX
€CTECTB BOCCTaHOBHTEID
3aKOHOB
€HHBIX HBIE pEaKIuu 1
HayK H XM H JICEKTPOXUMUYE
MaTena | TOHAMAHHE p
e xuvgeckx | CKHE HPOLECCHI,
NPOLIECCOB MEXaHU3MBI
AL KOpPpO3HH u
peHICHN METO/IbI 3ALIUTHI
A 3anad METaJIOB;
HMIHKCHE 32 - oOmmue
pHOI
3aKOHOMEPHOCT
JesTen
A XUMHUYECKUX
BHOCTH
MIPOILIECCOB,
SHEPreTUIeCKue
ahdexTs
XUMHYECKHX
peakiui,
BIIMSIHUE
rapamMeTpoB
CHCTEMBI Ha
XHMHYECKOE

PaBHOBCCHUC n




CKOPOCTh
MIpeBpaIleHUs;

33- poJib XuMUHU

B W3Y4YEeHUU

TIPUPOJIBI,

pa3BUTHH

TEXHUKH,

SHEPreTUIeCcKOoit

oTpaciu

YMETh:

VI - [TIponemon | Ilponemon | ITponemon | IIpu
UCIOJIb30BaTh CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUH
OCHOBHBIC U Bl BCEC | BI BCE | BI CTaHJApT
JJIEMEHTAPHBIE | OCHOBHBIC | OCHOBHBIC | OCHOBHBIC | HBIX
METO/IbI YMEHHUS, YMEHHUS, YMEHUS, 3amad  He
XUMHAYECKOTO pEIICHBI peleHbl peleHbl MIPOIEMOH
UCCIICIOBAaHUS BCE BCE TUTIOBBIE | CTPHPOBA
BEIIECTB H OCHOBHBIC | OCHOBHBIE | 33aud  C | HBI
COCMHEHUH, 3aJjaud ¢ | 3aJa4d  C | HerpyObIM | OCHOBHBIE
V2 -onpenensats | OTHENBHBI | HETPYObIM | H YMEHUS,
BaJICHTHBIC MH " OIIMOKAMU | UMEIOT
BO3MOXKHOCTH HECYIIeCT | OIMOKaMH | , MECTO
aTOMOB, BEHHBIMU | , BBITIOJTHEH | TpyObIe
OOBSCHATD HE/J04eTa | BBIIOJHEH | bl BCE | OIMOKHU
3aKOHOMEPHOCT | MH, BI BCC | 3aJaHUA,

Y XMMHAYECKUX | BBINIOJHEH | 33/laHHUg B | HO HE B

IIPOLIECCOB, BI BCC | MOJTHOM MIOJTHOM

V3 - BoIMONHATE | 3amaHus B | o0beMe, o0beme

THUTIOBBIC MIOJTHOM HO

pacueTsl 1o o0bemMe HEKOTOPBI

OCHOBHBIM e c

TeMaM U Hejouera

pazzaenam MU

XUMUU

BJIQJICTh:
[Iponemon Nmeetcs [Tpu
crpuposan | [IPOAEMOH | \yyyvany, | perennu
bl HaBpIKkK | CTPHPOBAH | pppi CTaHIAPT

B1 - HaBbIKaMH | 1IpU b1 0a30BBIC | HaGop HBIX
MCIIOJIB30BAHUS peureHnn HaBBIKHA HaBbIKOB 3a0a4 HE
uHpOpMallUU O | HecTaHgap | IPU TUTS IPOIEMOH
XUMHAYECKHX THBIX PELICHUU | pellICHUs1 | CTpUPOBA
mporeccax B 3ama4 0e3 | CTaHmapTH | CTAHJAPTH | HBI
npodeccruoHanb | OMHMOOK M | BIX 33734 C | bIX 337124 C | Oa30BbIC
HOU HEJIOYETOB | HEKOTOpHI | HEKOTOPHI | HABBIKH,
JeSITeTbHOCTH MH MH UMEIOT

Hefouera | HEMOYETA | MECTO
MU MU rpyoObie
OLIMOKH
OueHouHble MaTepuaybl JJIsi TPOBEACHUS TEKYILIETO KOHTPOJA U

MIPOMEKYTOUHOM arTecTtanuu npuBeAeHbl B [Ipunokennn k paboueit mporpamme
JACHUIUINHBI.



[TosHBIM KOMIUIEKT 3aJaHUN U MaTEpUAOB, HEOOXOAUMBIX JUIsl OLIEHUBAHUS
pe3ynbTaToOB 00YUYEHUs 110 JUCLMIUIMHE, XPAaHUTCS Ha Kadeape pa3padoTuuka.

5. YueOHo-MeTOAM4YEeCKOE U NH(POPMALMOHHOE 00ecTieYeHrue TUCIUILINHBI

5.1. YueOHO-MeTOAMYECKOE 0O0ecIieueHue

5.1.1. OcHoBHas nuTEparypa

1.

O6mast xumus : yueonuk ais By3os / H. B. KopoBus. - 6-e u3n., ucmp. -
M. : Beicun. k., 2005. - 557 c. : un. - ISBN 5-06-004403-3. - Texkcr :
HEIOCPEACTBEHHBIM.

Munaesckas, JI. B. OOmas xumus. [l HHXEHEPHO-TEXHHUUYECKUX
HaIpaBJIeHUI MOATOTOBKU M CHienuaibHOCTeH : yueObHoe nocoodue / JI. B.
Munaesckas, H. A. llleronuxuna. — Cankt-IletepOypr : Jlans, 2020. —
168 c. — ISBN 978-5-8114-3837-2. — TekcT : 25IeKTpOoHHBIN // JlaHb :
ANEKTPOHHO-OMOIMOTEYHAs cUCTeMA. — URL:
https://e.lanbook.com/book/126907.

. Koposun H. OOmas xumus: 51a0OpaTOpHBIA NPaKTUKYM : YydeOHOe

nocoo6ue / Koposun H., B., nox o6u., pen., Kameimona B., K., ¥Yapuc E.
. — Mocksa : KnoPyc, 2022. — 335 ¢. — ISBN 978-5-406-09543-0.
— URL: https://book.ru/book/943190. — TekcT : 31eKTpOHHBIN.

5.1.2. lononHUTENbHAS IUTEPATYpA

4.

5.

Xumus : koHcnekT jeknuit / JI. ®. altnytaunosa. - Kazanp : KI'DVY,
2014. - 80 c. - 4766. - TekcT : HEMOCPEICTBCHHBI.

O6mras xumust. Teopus u 3anaun / H. B. Koposun, H. B. Kynemos, O. H.
lNonuapyk [u np.] ; Ilox pen.: Kopoun H. B., Kynemos H. B.. — 7-¢
u3., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 492 ¢. — ISBN 978-5-
507-45895-0. — Tekcr : >nexkTpoHHBIA // JlaHb : B3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/291182.
Xumus : yueO-npakt. nocodue / JI. ®@. Ypsagosa, H. /. Ynuuposa. -
Kazanp : KI'DVY, 2002. - 200 c. - ISBN 5-89873-023-0. - Tekcr :
HEIIOCPEICTBEHHBIM.

Xumus : mpakTtukyM / cocT.: X. B. I'mbanynnuna, /. ®. I'alinyTauHOBa. -
Kazanp : KI'DVY, 2021. - 164 c. - URL: https://lib.kgeu.ru/. - Tekcr :
JJIEKTPOHHBIN.

Opranuzamusi CaMOCTOSITENIbBHOW pabOThl CTYACHTOB MO JAUCHHUILIIMHE
«Xumus» : yuebnoe nocobue / coct. [[. ®. IalinytauHoBa. - Kazansp :
KI'DYVY, 2015. - 64 c. - URL: https://lib.kgeu.ru. - TeKcT : 2JIeKTPOHHBI.

5.2. UudopmanmoHHoe odecriedyeHue

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI

l.

DJIeKTpOHHAs OoubIuoTeUHas cucrema KIDY "MPB1C64"



(http://1ib.kgeu.ru/).
2. DnexkTpoHHO-OMOMMoTeuHas cuctema «Jlanby (https://e.lanbook.com/)
3. K «Xumus pazmemenssii B LMS Moodle 3.0
4. VHTEepHET TpeHaXXepbl: WWW.i-exam.ru .

5.2.2. llpodeccronansubie 6a3bl naHHbX / MHGOpMAIMOHHO-CIPaBOYHBIC
CHUCTEMBI

. Mexnynapoanas pedeparuBHas 6a3a nanubix (http:// link.springer.com).
. Hayunas AIIEKTPOHHAS oubnnoTeka "eLIBRARY.RU"
(http://elibrary.ru/defaultx.asp).

Poccuiickas rocynapctBenHas 6ubnuoreka (http:/ www.rsl.ru)

4. DHIUKIIONEINH, CJIOBApH, CIIPaBOYHUKU (URL:
http://www.rubricon.com).

N —

(98}

5.2.3. Jlutien3noHHoe ¥ CBOOOJHO  PAaCHpOCTpaHsIeMOE MPOTrpaMMHOE
obOecrieueHue AUCIUTLITUHBI

. Ionp3oBarenbckast onepannonnas cuctema Windows 10.

. IO nmnst 3 dekTuBHOrO OHJIANH- B3aMMOJCHCTBHSI IPEMOAaBATENS U
cryneata LMS Moodle. CoBpeMeHHOE MporpaMMHOE OOCCIICYCHHUE.
https://download.moodle .org/releases/latest/

Cucrema noucka uHpopMmaliu B cetu uHTepHeT bpaysep Chrome

4. Tlaker mporpamMMm s co3daHuss U mnpocmotpa ¢aitsioB dopmara PD
Adobe Acrobat

N —

W

6. MaTtepuajbHO-TEXHHYECKOE o0ecriedeHue TUCHUIINHBI

HaumenoBanue Buna HanmveHnoBanune yueOHO#

y4eOHO paboTh ayIUTOpUH, [epeveHs HEOOXOIUMOTO OOOPYAOBAHHS H
CTICIIMATTM3UPOBAHHON TEXHUYECKUX CPEJCTB 00yUYCHUS
JabopaTopun
Jlekiuu Y4eOHas ay TUTOPHS ISt Crierinanu3upoBaHHas yueOHast Me0elb,
NPOBEIICHHS 3aHATUH TEeXHUYECKHE CPEICTBA O0YUEHHs, CITy>KaIue s
JICKIIMOHHOTO THIIA npeJcTaBieHus  yuyeOHOW — uHpopManuu

OonbIION  ayauTOpuH  (MYyJIbTUMEIUIHBIN
IPOEKTOp, KOMIMbIOTEP (HOYTOYK), 3KpaH),
JIEMOHCTpaIlMOHHOE 000pyZOBaHUE, yueOHO-
HAarJIs1IHBIE TTOCO0us

[Tpaktuyeckue |YueOnas  aynumrtopus | Crenuanu3upoBaHHas  ydeOHas  MeOelb,

3aHATUA HPOBEACHNA 3aHATHH| TeXHUYECKHE cpencTBa o0y4eHus
CCMUHAPCKOTO THNA, | (MyIbTUMEIUHHBIA MPOCKTOP, KOMIIBIOTED
TPYMIOBBIX M HHAUBUAY-| (hoyT6yK), SKpaH) U Jp.
AJIbHBIX KOHCYJIbTalluH,
TEKYIIEro KOHTPOJIS u
POMEKYTOYHOM aTTeCTalUuH

JIaGoparopublie | Y4ebHas naboparopust CrnenuanusupoBaHHOE Ja00paTopHOe

paGoTHI «Xumudeckas 1adopatopus», | 000pyaOBaHHE IO IPOQUIIIO Ta0OPaTOPUHL:

B-519 30 mocamo4YHBIX MECT, JOCKa ayauTOpHas,

ycTpoiictBo BainpsimutesnpHoe BCA-5K, pH-



http://lib.kgeu.ru/
https://e.lanbook.com/
http://www.i-exam.ru/
http://link.springer.com/
http://elibrary.ru/defaultx.asp
http://www.rsl.ru/
http://www.rubricon.com/

merp AHMOH-4100, niutka anexkTpuyeckas,
IITATUBBI METaJUTHYECKUE (2 IIT.),
xumuueckue peaktusbl (oT 10 r go 1 kr. B
CTEKJISIHHOM 51 IJIACTUKOBOM Tape),
XUMUYECKasi CTEKJITHHAs nocyaa (ot 1 M 1o

2 11.)

KoMnbroTepHslii Kiacce ¢ CrnenuanusupoBaHHas yueOHast mebenb Ha 30
BbIxozioM B uTeprer B-600a | nmocamounsix  mect, 30  KOMIIBIOTEPOB,
TEXHUUYECKHE cpenacTBa 00y4eHus
(MyIbTUME-TUIHBIA TPOEKTOP, KOMIIBIOTED
(HOYTOYK), 9KpaH), BUJICOKAMEPHI,

POrpaMMHOE oOecTieueHHe
CamocTtosTenpHas |KoMIbOTEpHBIH Ki1ace ¢ Cnenumanu3upoBaHHas yueOHas mebens Ha 30
pabora BbIx0zIoM B MHTepHeT B-600a | nocamounbix  mect, 30  KOMIBIOTEPOB,
TEXHUUYECKHE cpencTBa o0y4eHus
(MyJIbTUME-TUIHBIA TPOEKTOpP, KOMIBIOTEP
(HOYTOYK), JKpaH), BHJICOKAMEPHI,

IporpaMMHOE o0ecrieueHne
Crnenuanu3upoBaHHas MeOelb, KOMITbIOTEPHAs
TEXHHMKA C BO3MOXHOCTBIO BBIXOJa B
WutepHet u obecneuenuem nocryna B SUOC,
9KpaH, MyJIbTUMEIUNHBINA ITPOEKTOP,
MporpaMMHOE OOecTieueHre

YuranbHBIN 3a11
OUOIMOTEKU

7. OcoOeHHOCTH OpraHu3anuu 00Pa30BaATEJIbLHON [1eATeJbHOCTH JIA
JIMII ¢ OTPAHMYEHHBIMH BO3MOKHOCTSAMM 3/10POBbS 1 MHBAJIUI0B

Jluma ¢ OrpaHUYECHHBIMH BO3MOXKHOCTSMHU 310poBbsi (OB3) m mHBamuamwl
UMEIOT BO3MOYKHOCTH OECHPENATCTBEHHO TNEPEeMEeIaTbcss W3 OJHOTO y4eOHO-
71a00paTOPHOTO KOpIyca B APYTroM, OIHATHCS Ha BCE ITAXKU YUEOHO-1a00paTOPHBIX
KOPITyCOB, 3aHUMAThCSl B YYEOHBIX M MHBIX IMOMEUICHUSAX C YUETOM OCOOEHHOCTEH
MCUXO(PU3NYECKOTO PAa3BUTHUS U COCTOSIHUS 3J0POBBSI.

s o6yuenus aun, ¢ OB3 v MHBAJIMIOB, UMEIOLIUX HAPYIICHUS] OMOPHO-
JIBUTATEJILHOTO arlfapara, 00eCcieYeHbl YCIOBUSl O€CTIPENITCTBEHHOTO JOCTYIIa BO
Bce yueOHble momenieHus. MHbopmanms o crenuanbHbIX YCIOBHUSIX, CO3/IaHHBIX
st ooyvaromuxes ¢ OB3 u mHBanmuaoB, pa3MmelieHa Ha caiTe yHUBEPCHUTETa
www//kgeu.ru. meeTcs BO3MOXHOCTh OKa3aHUS TEXHUYECKOW  ITOMOIIH
ACCHCTEHTOM, a TAKXKe YCIIyT CypOTIePEBOUYNKOB U TH(IOCYPAOTIEPEBOTIHKOB.

Jns  agantaruu K BocmpusAThuio smrnamMu ¢ OB3 u wmHBammmamu C
HapyIIEHHBIM CIIYXOM CIIPaBOYHOTO, Y4Ye€OHOro MaTepuaja M0 JUCIHUIUINHE
00€eCIeYynBalOTCs CIIEIYIOUINE YCIOBUS:

- I Jydiied OpUEHTAaluu B ayJUTOPUHU, TPUMEHSIIOTCS CHUTHAJIBI
OTOBEILIEHUS O HavaJie ¥ KOHIIE 3aHATHS (CIIOBO «3BOHOK) IMHUIIETCS Ha I0CKE);

- BHUMaHUE CJIa00CIBIMAIIET0 00YyYalomerocs MPUBIICKACTCS MEAarorom
YKECTOM (Ha TIJIeH0 KIIAJETCs pyKa, OCYIIECTBIISETCS HEPE3KOE MOXJIONBIBAHNE);

- pasroBapuBasi ¢ 00yYaroOUUMCs, TMEIaroTHYecKuii pabOTHUK CMOTPUT HA
HEro, TOBOPUT $ICHO, KOPOTKUMH TPEIJIOKCHHUSIMHU, 00eCleunBasi BO3MOXXHOCTD
YTEHUS 10 Ty0am.

KoMmrieHcanmsi 3aTpyTHEHHI PEYEBOTO W WHTEIUICKTYAJTLHOTO DPa3BUTHS



http://www.kgeu.ru/

cJ1a0oCTBIIAIINX 00YYarOIIMXCS IPOBOJUTCS ITyTEM:

- HCTIOJIb30BAHUSI CXEM, IMarpamMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTAUI
C TUIEPCChUIKAMHU, KOMMEHTUPYIOIIUMHU OTAEIbHbIE KOMIIOHEHTHI H300paKeHUS;

- pEeryJsipHOrO TMPUMEHEHHUS YHNPAKHEHUH Ha TpapUUyecKoe BbIICICHHUE
CYILIECTBEHHbBIX MPU3HAKOB MIPEJAMETOB U SBJICHU;

- obecrieyeHus] BO3MOYKHOCTU Ul OOy4Yarollerocs IMOJIyYUTh aJpPECHYIO
KOHCYJIbTAIIMIO 10 JIEKTPOHHOM MOYTE 110 Mepe HEOOXOUMOCTH.

Jnga anantanuu K BocnpustTio Junamu ¢ OB3 u uHBanuumamu c
HapyIIEHUSMU 3pEHUsl CIPABOYHOrO, y4eOHOTro, MPOCBETUTENBCKOTO MaTepHaa,
MPEAyCMOTPEHHOTO0  00pa3oBaTeIbHOM  NPOrpaMMoOil MO  BBIOpaAaHHOMY
HaIpPaBJIEHUIO MOJTOTOBKU, 00ECIIEUNBAIOTCS CIEAYIOLIUE YCIOBUS:

- BeJleTcsl ajanTtauus oduuuaibHOro caiita B cetu MHTepHeT ¢ ydeTom
0COOBIX TMOTPEOHOCTEH WHBAJIKWIOB [0 3pPEHUI0, OOECIEeYMBAETCA HAIUYUE
KpynHOUIpu(TOBOM CIIPaBOYHON MHPOPMALIMU O pACTICAHUU YUCOHBIX 3aHSATUH;

- IEIarOrM4ecKuii  pabOTHUK, €ro coOecelHUK (Mpu HEOOXOIUMOCTH),
OPUCYTCTBYIOIIME HA 3aHATUU, MPEACTABISAIOTCA OO0YydYaloIUMCs, TpH 3TOM
KaXKJIblil pa3 Ha3bIBae€TCs TOT, K KOMY MeAaroruueckuii paboTHUK oOpaniaercs;

- IEUCTBUS, JKECThI, MEPEMEILEHUS Me1arornyeckoro pabOTHUKA KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- IeyaTHass MHQpoOpMaLus MpeaocTaBiseTcd KpynHbiM mmpudrom (ot 18
MTyHKTOB), TOTAJIbHO 03BYYMBAETCS;

- o0ecrieunBaeTCsi HEOOXOAMMBINM YPOBEHb OCBEILIEHHOCTH IOMELIEHHMI;

- IPEAOCTABIIAETCS BO3MOXXHOCTh HCIIOJIb30BATh KOMIIBIOTEPHI BO BPEMS
3aHSTHI U TIPaBO 3aNMCH OOBSICHEHUN HA TUKTO(OH (IO JKETaHUIO0 00YUaIOIUXCs).

@opMa TMPOBEACHUS TEKyLIEH MW INPOMEXKYTOYHOM AaTTECTaAlUu Ui
oOyuatromuxcst ¢ OB3 u uHBanu0B onpeaesieTcs: NeJarornyeckuM pabOTHUKOM B

COOTBETCTBMHM € yueOHbIM I1aHoM. [Ipu HeoOxonumocTu oOyvaroniemycs ¢ OB3,
UHBAJIUAY C YYETOM MX WHJUMBHUIYAIbHBIX MCUXOPU3NUYECKUX OCOOEHHOCTEH
JaeTcsi BO3MOXKHOCTb MPOUTH MPOMEKYTOUHYIO aTTECTALMIO YCTHO, TUCBMEHHO Ha
OymMmare, MMCbMEHHO Ha KOMIIbIOTEpe, B (OpMe TECTUPOBAHMS W T.I., JHOO
IPEOCTABIISAETCS TOMOIHUTEIBHOE BPEMS JUIsl IOJATOTOBKU OTBETA.

8. Meroauueckue pPeKOMeHIaunH 1A npenoaaBareseu no
OPraHM3alui BOCIIUTATEJIbHON PadoThl ¢ 00yYAKOIIMMHUCH.

Mertonuueckoe oOecredyeHue TMpoIecca BOCIHUTAHHMS — OOYYaAIOIIUXCS
BBICTYIIAE€T OJHUM U3 OMPEACISIOMmMuX (aKTOPOB BEICOKOTO KauyecTBa 00pa30BaHMS.
[IpenonaBarens By3a, AEMOHCTPUPYSI BBICOKHHA MPOQPECCHOHAIN3M, SPYIUIHIO,
YETKYI0 TPKIAHCKYIO TO3HUIUIO, CAaMOAMCITUIUIMHY, TBOPYECKHH TOAXOa B
peleHnu TMpOoQecCHOHANBHBIX 3a7a4, B XO0J€ 00pa30BaTeIbHOro IMpolecca
crocoOCTBYET (OPMUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipn peanmuzanuy AWCHUILIMHBI TIPENOJAaBAaTEeb MOXET HCIOJIb30BaTh
CJIETYIONHE METOIbI BOCTIUTATEIIbHON PaOOTHI:

- MeTo/1pl OPMHUPOBAHUS CO3HAHUS JTUYHOCTHU (Oecena, MUCITYT, BHYIIIEHHUE,
WHCTPYKTaX, KOHTPOJIb, OOBSICHEHHE, MPUMEP, CAMOKOHTPOJb, pacckas, COBET,
yOexaeHue u ap.);



- METOJIbl OpraHu3aluu JEATeIbHOCTH U (OPMHUPOBAHUS OIbITa TTOBEACHUS
(3amanue, OOIIECTBEHHOE MHEHHUE, MeJaroruyeckoe TpeOoBaHHE, MOpYyUYECHHE,
MpUyYeHue, CO3JaHNe BOCIIUTHIBAOIINX CUTYaIlul, TPEHUHT, YIIPpaXKHEHUE, U 1IP.);

- METOJIbl MOTHBAIIMH JESATEIHOCTH U NOBeAeHUs (0100peHHe, MOOUIpEeHne
COLIMAJIbHOM AaKTUBHOCTH, NMOPHUIIAHHUE, CO3JaHHE CUTyalud YCIIeXa, CO3JaHue
CUTYAIMH 7151 SMOLIMOHATILHO-HPABCTBEHHBIX MEPEKUBAHUN, CODEBHOBAHUE U JIP.)

[Ipn peanu3anuy JOUCHMIUIMHBL MPENOAABATENb JOJDKEH YYUTHIBATH
CJIEAYIOIINE HAIIPABIICHUS BOCIIMTATEIBHON AEATEIBHOCTH

I'padxcoanckoe u nampuomuueckoe ochumanue:

- opMupoBaHUE y 00yHarOUIUXCSl IIEJTOCTHOTO MUPOBO33PEHUS, POCCUICKON
UJICHTUYHOCTH, YBRKEHUS K CBOEU CEMbE, OOLIECTBY, TOCYIapCTBY, IPUHATHIM B CEMbE
U oOIIecTBe JyXOBHO-HPAaBCTBEHHBIM M COIMOKYJIbTYPHBIM LIEHHOCTSIM, K
HAI[MOHAJIbHOMY, KYJbTYPHOMY W HMCTOPMYECKOMY Hacleauio, (popmupoBaHue
CTPEMJIEHUS K €70 COXPAHEHUIO U PA3BUTHIO;

- hopmupoBaHue y OOydYarOmMXCs AKTUBHOW TPaXXJAHCKOW TMO3UIINH,
OCHOBAaHHOM HA TPaJIMIMOHHBIX KYJIBTYPHBIX, JyXOBHBIX 1 HDABCTBEHHBIX LIEHHOCTSX
POCCHIACKOr0 OOILECTBA, /1715l MOBBIIEHUSI CHOCOOHOCTH OTBETCTBEHHO PEATM30BHIBATH
CBOM KOHCTUTYIIMOHHBIE [TPaBa U 00S3aHHOCTH;

- pa3BUTHE TPABOBOM M  TOJUTUYECKOM KYJIbTYphl OOyYarOMIMXCA,
pacliMpeHrne KOHCTPYKTUBHOIO y4acTHUsl B NPUHITHU PELUICHUH, 3aTparuBarOIINX
UX TpaBa U UHTEPECHl, B TOM YHUCJIE B PA3NIMUHBIX (OpMax caMOOpTraHHU3aIUH,
caMoyIpaBJieHus1, 0OIECTBEHHO-3HAYUMOU 1€ TeIbHOCTH;

- popMUpOBaHUE MOTHUBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIIOIIMX  MPOTUBOCTOATH  AKCTPEMH3MY,  KceHodoOuw,
JUCKPUMHMHALIMK TI0 COLMAJIbHBIM, PEIUTMO3HBIM, PAaCOBBIM, HAIMOHAJIBHBIM
pU3HAKaM, MEXITHUYECKOM U MEeXKOH(PECCHOHAIbHOW HETEPHUMOCTH, APYTUM
HETaTUBHBIM COLIMAJIBHBIM SIBJICHUSIM.

Llyxoeno-npascmeennoe socnumanue:

- BOCIMTAHHE YYyBCTBA JOCTOMHCTBA, YECTH M YECTHOCTU, COBECTIMBOCTH,
YBAXKEHHUS K POAUTENSM, YUUTEIAM, JIFOASM CTapUIErO MOKOJICHHUS;

- popMUpOBaHUE MPUHUUIIOB KOJUIGKTUBU3MA W COJMAAPHOCTH, JdyXa
MUJIOCEPAUS U COCTPaJaHus, MPUBBIYKH 3a00TUTHCSA O JIOASX, HAXOIAUIUXCS B
TPYAHOM XKU3HEHHOMN CUTYyallUu;

- popMHUpOBaHUE COJIUAAPHOCTH U UYyBCTBA COIMAIBHOW OTBETCTBEHHOCTH
II0 OTHOUICHHWIO K JIOASM C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 310POBbB4,
IIPEOJIOJICHUE TICHUXOJOTHYECKUX OapbepoB IO OTHOIICHHIO K JIIOASM €
OTPaHUYECHHBIMU BO3MOKHOCTSMU;

- popMHUpOBaHUE SMOIMOHAIBHO HACHIIIEHHOTO U JYXOBHO BO3BBILICHHOI'O
OTHOILIEHHS K MUPY, CHOCOOHOCTH M YMEHUS [TEPENABATh IPYTUM CBOM 3CTETUYECKHIM
OTIBIT.

Kynemyprno-npoceemumensvckoe socnumanue:

- popMHUpOBaHUE FCTETUYECKON KapTHUHBI MUPA;

- popMUpOBaHUE YBAKEHUSA K KYJIbTYPHBIM LIEHHOCTSIM POJAHOTO IOpOJa,
Kpasi, CTPaHbl;



- MOBBINICHUE MTO3HABATEIIPHON aKTHBHOCTH 00YJaIOIIUXCSI.

Hayuno-obpazosamenvnoe eocnumanue:

- popMupoBaHUE Y 00YUAIOIINUXCS HAYYHOTO MHPOBO33PCHHSI,

- popMupOBaHUE YMEHHUS TTOJTyYaTh 3HAHMSI,

- popMupOBaHUE HABBIKOB aHAJIN3a U CHHTE3a HH(POpMAIIUU, B TOM YHCTIC B
npodecCUOHAILHOM 001aCcTH.



BHocuMble HI3MeHEHU U YTBEP KIeHUS HA HOBbIIl y4eOHbIil roj
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OueHouHble Marepuainbl 1O  JUCHUIUIMHE, NpEAHA3HAUYEHHBl  JJIA
OLICHMBAHUS PE3YJIbTATOB OOYyYEHHs] HA COOTBETCTBUE MHAMKATOPAM TOCTHUKEHUS
KOMIICTECHIIUH.

OnenuBanne pe3yJbTaTOB OOYYEHUS IO JUCIUIUIMHE OCYIIECTBISETCS B
pamkax tekymiero koutpoias (TK) m mpomexyTouHOlM aTTecTaluu, NPOBOJUMBIX
no 6aybHO-peiiTuHroBoi cucreme (bPC).

1.TexHor0orn4yeckasi Kapra
Cemectp 1

PeliTnHroBLIEe MOKa3aTeIu

HaunmenoBanue pasaciia

@opMBI U BUJ
KOHTPOJIS
I Texyuuii KOHTPOIH
JlomonHuTeIbHBIE
6amel k TK1
II Texy1uii KOHTPOJIb
JlonomHHUTEIbLHEIE
6amner x TK2
III Texytuit KOHTPOJIb
JlomonHuTeIbHBIE
6ammel k TK3
Htoro
IIpomexyTounas
aTTecTalus

Pazpnen 1. «CtpoeHue TK1 15-
BELLIECTBA» 20
Tect 4
3amuTa 1a00paTOpHOM PabOTHI.

.
9]
T
.
9]

15-20

Otuet no 1abopaTopHOii paboTe 5
(OJIP)

OTyer o caMOCTOSTENILHOM
pabote. PazHOYpOBHEBBIE 3a1a41 3
u 3ananus (P33)

CobecenoBanue (Coc) 3

Pa3neu 2. «3akoHOMepHOCTH TK2 15
NMPOTEeKAHUS XUMHUYECKUX 15 | 0-15 15-20

20
MPOLIECCOB)

3amura 1ab0paTOpPHOI PabOTHI.
OtyeT no 1abopatopHoit pabote 8
(OJIP)

OTyYer 1Mo caMOCTOSITEILHON
pabote. Pa3HOYpOBHEBBIE 3a1a4K 5
u 3ananus (P33)
Cobecenopanmue (COc) 6
Paznea 3. TK3 15
«DJIeKTPOXMMHYECKHE 15 | 0-15 20 15-20
npouecchn»

Tect 6
3amuTa 1a60paTOpHOM PabOTHI.
Ortuet no 1abopaTopHOii paboTe 3
(OJIP)

OTYeT 110 CaMOCTOSTEIBHOMN 4




pabote Pa3HOypOBHEBBIE 331241

u 3ananus (P33)

Cobecenopanmue (COc) 2
IIpome:xxyTouHAasi aTTecTalUs oM 0-40
(3auer, 3k3ameH, KII, KP)
3amaHne TpoOMEKyTOUHOM 0-15
arTecTaluu
B =

NUCbMEHHOH (opMme 1o 025

owieTam

2. Ouenoqm,le MaTepuajibl TEKYIIET0 KOHTPOJISA U IIPOMEKYT! OYHOM arTrecranumu

[Ixana onieHkn

PE3yJIbTAaTOB 00YUEHHUS MO JUCITUTUINHE:

YpoBeHb chopMUPOBAHHOCTH

HHAWKAaTOpa KOMIICTCHIHUN

. . Hwxe .
Bricokuii Cpennuit Huszkui
3ariaHu- CpeaHero
Kon Kon POBAaHHBIC ot 85 10 100| ot 70 1o 84 | oT 55 10 69 | 0T 0 110 54
KOMIIe- | HWHAMKATopa PE3YIBTATHI
TEHIUH | KOMIICTCHIMH | OOYYCHUSI [0 Ulkana onennBaHus
WCITUTUTHHE HEYJI0B-
et yIOBIIET- yaA
OTJIIMYHO Xopouio JICTBOpU-
BOPHUTENBHO
TCJIBHO
3a4TCHO HE 3a4TCHO
3HATh:
3] - o6asoBele | YpoBeHb | YpoBeHb | Munuman | YpoBeHb
TMOHATHS B | 3HaHW B | 3HAHWW B | BHO 3HAHUU
OIIK-1 006JIaCTH XUMUK: | 00BbeMe, o0BeME, JIOMTyCTUM | HUXKE
Crioco0 OCHOBHBIE COOTBETCT | COOTBETCT | BIi MUHHUMAaI
eH 3aKOHBI XUMuH, | BYFOIIEM BYIOIIEM YPOBCHB BHBIX
HCITONb Kkmaccndukary | POTPAMM | mporpamu 3HAHWH, TpeOoBaH
30BaTh 1o u cBoiictea | © €, WMEeT | UMeeT i,
TOJIOKE — MOJITOTOBK | MECTO MECTO UMEIOT
u 0e3 | HECKOJIbKO | MHOTO MECTO
HiA, OIIK-1.3 5JIEMEHTOB, ’
3aKOHBI - " OLIMOOK HEerpyObIX | HErpyObIx | rpyOble
u HemonCTpHp . onmoboK 91117 (03 OIIUOKH
yeT 3HaHUE COCMHEHU,
METO]IbI
OCHOBHBIX CTpOCHHE
€CTeCTB
3aKOHOB BEIIECTBA,
CHHBIX |
HAYKH s nivanmie i !
MATeMA | i vueckmx by
THKH JTUCTICPCHBIC
s HPOLECCoB CHCTEMBI,
pelesu OKHUCIIUTCIBHO-
s 3aJ1a4 BOCCTaHOBUTCIIb
HWHXXCHE HBIE pEaKIuu 1
pHOI1 AIEKTPOXUMUYE
TesITe CKHE TIPOIIECCHI,
BHOCTH MEXaHH3MBI
KOppO3uu u

METOJIBI 3aIUThI
METaJIOB;




32 - oOmue

3aKOHOMEPHOCT

U XUMHYECKUX

MIPOIIECCOB,

SHEPreTUICCKUE

3¢ deKTh

XAUMHAYICCKIX

peakuui,

BIIVISTHHC

napaMeTpoB

CUCTEMBI Ha

XUMHUYECKOe

paBHOBECHE H

CKOpOCTh

MIPeBpaICHUS;

33- ponb XuMuu

B W3YYCHUU

MIPUPO/IBI,

pa3BUTHH

TEXHUKH,

SHEPIreTHYECKOMN

oTpaciu

YMETh:

VI - IIponemon | IIponemon | Ilpomemon | Ilpu
UCTIOTh30BATh CTPUpPOBAH | CTPUPOBAH | CTPUPOBAH | PELICHUU
OCHOBHBIE U BI BCC | BI BCC | BI CTaHIAPT
JJIEMEHTApHBIE | OCHOBHBIC | OCHOBHBIC | OCHOBHBIC | HBIX
METO/IBI YMCHHS, YMEHHUS, YMEHUH, 3aad  He
XUMHUYECKOTO peteHbI peteHbI peleHbI MIPOIEMOH
WCCIICIOBAHUS BCE BCE TUTIOBBIE | CTPHUPOBA
BEIIECTB U OCHOBHBIC | OCHOBHBIC | 337a4d C | HBI
COeTUHEHHH, 3aJaud  C | 3aJa4d  C | HerpyObIM | OCHOBHBIC
V2 -onpenenats | oTmenbHBI | HETPYObIM | | YMEHMUS,
BaJICHTHBIC MH " OIMOKAMH | UMEIOT
BO3MOYKHOCTH HECYyIeCT | OmMOKamu | , MECTO
aTOMOB, BEHHBIMU | , BBITIOJIHEH | TpyObIe
00BSACHATH HEOYETa | BBIINOJHEH | BI BCE | OIIMOKHU
3aKOHOMEPHOCT | MH, BI BCE | 3aJaHMUA,

U XUMHYECKUX | BBINIOJHEH | 33J1aHHUS B | HO HE B
MIPOLIECCOB, BI BCE | ITOJIHOM TIOJTHOM

V3 - BBITIONHATD | 3amaHust B | 00beEME, o0BeMe

TUTIOBBIE MIOJTHOM HO

pacdeTsl 1o o0beMe HEKOTOPBI

OCHOBHBIM e c

TeMaM U HejoueTa

paznenam MU

XUMUU

BJIQJICTh:

B1 - naBeikamu | [Ipogemon Tpoemon Nwmeertcs [Tpu
WCTIONIB30BAaHUST | CTPUPOBAH CTpHpOBaH MUHUMAITh | PEIIeHHH
uH(pOpMaLMd O | bl HABBIKU 6 HBIN CTaHJapT
XUMHAYECKHUX npu bIDA3OBLIC Habop HBIX
mpoleccax B | peIIeHUH HABLIKH HaBBIKOB | 3374 HE
npodeccronans | Hecrangap | PY JUIS IPOIEMOH




HOH THBIX pEelIeHU: | PELICHHS CTpUpOBa
ACATCIIbHOCTHU 3aaa4 oe3 CTaHJAapTH CTaHAAPTH | HbI
OmMOOK M | prx 3amau ¢ | bIX 3a7a4 C | Oa30BbIE
HEJI0YCTOB | gekoTOphl | HOKOTOPBI | HABBIKH,
MI MH HMEIOT
Hemouera | HEAOYETa | MECTO
- MU rpyOsbie
OIIMOKU

OHGHKa «OTJIHYHO» BBICTABJIACTCA 3a BBIIIOJIHCHHUC pacHemHvblx munoewvlx

3a0aHUll 8 cemecmpe, necmoeblx 361061Hu1/7,' 2ﬂy60K0€ NOHUMAHUE XUMUYECKUX

ceoticme eeulecme npu CO6€C€()08L1H1/!M, noJiHble U codepofcameﬂbele omeemsl Ha

B0ONPOCHL Oulema (meopemuyeckoe u npakmuyeckoe 3a0anue);

OHGHKa «X0pOoHI0» BLBICTABJIACTCA 3a BBIIIOJIHCHUEC pacdemHvlX munoesvlx

3a0a4 8 cemecmpe;, necnoeblx 3adaﬂuﬁ; NOHUMAHUE XUMUYECKUX CBOUCME

geujecms npu cobecedos8aruu,

oopmnenus omuemog no AAOOPAMOPHLIM

pa6omaM, omeembvl HA 60NPOocCybl ounema (meopemuquKoe uiu npakmuveckoe

3a0anue);

OIICHKa «YAOBJIETBOPUTEJIbHO>» BBICTABIISICTCA 3a BBIIIOJIHCHHUC THUITIOBBIX

pacdemmnsblx 3a0a4 8 cemecmpe u necnioesblx 3610611—[1412,’

OII@HKa «HEYAOBJETBOPUTEJIbHO>» BBLICTABJLICTCA 34 cnaboe M HEIMOJIHOS

BBIIIOJIHCHUC THUIIOBBIX pacdemHnblx 3a0ay 6 cemecmpe u mecmoebslx 3a0aHUl.

3. IlepeyeHb OLIEHOYHBIX CPEACTB

KpaTKaH XApaKTCPUCTHKA OLCHOYHBIX CPCACTB,

HUCIIOJIB3YCEMBIX IIPpH

TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH M TIPOMEKYTOYHOM aTTeCTAIlMN 00yJaroierocs
10 JUCLUILINHE:

HaunmenoBanue Ornucanue
OIICHOYHOTO KpaTkas xapakrepucTuka OI[leHOYHOTO CPEICTBA OIICHOYHOTO
cpencTBa CpeIcTBa
Koncnekruposanu | Kpatkoe TekcToBOE peIcTaBICHHE TepepadboTaHHOM Ilepeuens pazaenos
€ yueOHOro uHpopMaLuu
Marepuaa
[Tepeuens 3aganuii u
Or4er o Brimonaenue na6opaT£)pH01?1 pa69T1)1, obpaboTtka BOIIPOCOB JJIst
. pe3yabTATOB HMCHBITAHWHN, M3MEPEHUH, DKCIIEPUMEHTA. 3aUTHI
nabopaTopHOi .
paGore (OJIP) O(bopMneHHev OT4eTa, 3ammTa pe3yabTaToOB nabopaTopHOI
JabopaTOpHON PabOTHI IO OTUETY paboThl, IEPEUCHb
TpeOOBaHUM K OTUETY
PaznuyaroT 3aga4u ¥ 3agaHus:
a) perpoyKTUBHOTO YPOBHSI, TIO3BOJISIONINE OIICHUBATH
PazHOypoBHEBbIE | M AMArHOCTUPOBATH 3HAHUE (PAKTHMUECKOTO Marepuaia Komriexr
3ama4u v 3a1aHus | (0a30BbIC TIOHATHS, AJITOPUTMBI, (AKThl) W YMCHHUE Pa3HOYPOBHEBBIX

(P33)

MMpaBUJIbBHO HCIIOJIB30BATh CIICIUAJIBHBIC TCPMUHBI U
IOHATHA, Y3HABAHUC 00BEKTOB HU3Yy4YCHUSA B pPaMKax
OIIPECACIICHHOI'O pa3Jicjia JUCHUIIIINHBI;

3a7a4 U 3aJaHnui




0) PEKOHCTPYKTHBHOTO YpPOBHSI, TTO3BOJISIOIINE OIEHH-
BaTb M JMAarHOCTHPOBATh YMEHHUS CHHTE3UPOBATbh,
aHaAJIN3UPOBATbh, 00001maTh bakTHueckuit U
TEOpeTHYEeCKH  Marepual ¢ (QOpMyJIHpOBaHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBJIICHHEM MPUYNHHO-
CJICZICTBEHHBIX CBS3€i;

B) TBOPYECKOTO YpPOBHS, INO3BOJISAIOLIME OLICHUBATH U
JIMAarHOCTUPOBATh YMEHMS, WHTETPUPOBATh 3HAHUS
pa3auyuHbIX o0JacTel, apryMEeHTHPOBAaTh COOCTBEHHYIO
TOYKY 3PEHUs

CpencTBo KOHTPOJISI, OPraHU30BaHHOE KaK CIeIUalbHas
Oecema mperoaBaTelisi ¢ 00yJaromUMCsT Ha TEMBI, CBS-

Bonpoce! o

CobecenoBanue N 9

(Coc) 3aHHBIE C U3y4aeMOl TUCIMIIMHOM, U pacCUUTaHHOE Ha pasnenam
BBISICHEHHE 00beMa 3HAHWN 00yJaromerocs 1o onpesie- JCLIATUTMHBI
JICHHOMY pa3Jiesy, TeMe, IpoliemMe M T.I.
Cucrema CTaHAapPTU3UPOBAHHBIX 3aIaHui,

KoMIIEKT TECTOBBIX

Tecr (Tecr) TIO3BOJISIOIIIAST aBTOMATU3UPOBATH npoueaypy -

M3MEPEHUs YPOBHS 3HaAHUN M yMeHuil o0yuaromerocs
4. IlepeyeHb KOHTPOJIbHBIX 3aJaHMHA MJIM HMHBIE MaTepHAaJbI,

HeoOXoaMMBbIe AJIsl OCHKH 3HAHUI, YMEHUIl M HABBIKOB, XapPAKTEePU3YIOIIHX
JTanbl (POPMUPOBAHUS KOMIIETEHIMIA B Mpouecce 0CBOCHHUS JUCHHMILIUHbBI
IIpumep 3a0anus
st tekymiero kourposas TK1:
[IpoBepsemas KOMIIETEHIINSA:

OIIK-1- Crioco6eH UCcToap30BaTh MOJI0KEHUS, 3aKOHBI K METO/IbI €CTECTBEHHBIX HAYK U
MaTeMaTukKu 4jist pGIJ_IeHI/ISI 3a1a4 I/IH)KeHepHOI\/'I JCSATCIIBHOCTHU.

OIIK-1.3 — JleMOHCTpHpYET 3HAHHUE OCHOBHBIX 3aKOHOB XHWMHH U TIOHUMAaHHE
XMMHUYECKHUX MPOLIECCOB
Tecr
Bonpoc Bapuanmuvi omeema
1. Oxcuo kpemrus my2oniagox, MONEKYAAPHAs
Hepacmeopum. Eeo amomuas
KPUCTNALIUYECKAS PeULemKA.: UOHHAS
Memaniuyeckas
2. Opbumanu, nepeducieHHvle 8 2s, 2p, 41, 3d
nopsioke VeenudeHs. ux 2s, 2p, 3d, 3p
oHepeuu: 2p, 3p, 3d, 4s
3s,3p,4s,3d
3. Maxcumanvroe uucno 1
91eKIMPOHO8 Ha 3S- opoumanu. 2
6
8
4. Bewecmesa ¢ UOHHOU Jlemyyu

KPUCIALIUYeCcKOU peuemKkou

1Inoxo pacmeopumsi 6 600e

Hmerom nusxue memnepamypbsl Niiaeierusl

Hmerom 6vlcoky0 21eKmponpo8oOHOCHb BOOHBIX PACMBEOPO8

5. Kpamnocmo
monexyne CO

ceA3U 6

2

1
3
4




6. Yacmuya, umerowas donvuie
NPOMOHO8, YeM INeKMPOHO8

Amom nampust

Hown xanus

Xnopuo-uon

Cynvpuo-uon

7. Yraowcume coomeemcmeue
MexHcOy HA38AHUEM U MUNOM
XUMUYECKUX INEMEHINO08

a) LHunx (Ne 30) Omeem 1. d-snemenm;
0) Camapuii (Ne 62) Omeem 2. f-onemenm,
8) Paouu (Ne 88) Omeem 3. s-onemenm,
2) Kcenon (Ne 54) Omeem 4. p —onemenm.

8. B amome moaub6oena (Ne 42) codepaicumcsi NnpomoHa

9. Onekmpoumyto [
KOH@uUeypayuro  6HeuiHe2o Ar
oHepeemuueckozo0  ypoeHs Mg™"
3s?3p% umeem uacmuya S”

Dkeusanenm u MOJIAIPpHAA MAcca IKeusaleHma cepHoﬁ Kucjiombul 6 pedKyusix ¢ pacmeopom ujelovu,

ecau oopazyemcs NaHSO4 pas

Hbl u coomeemcmeeHHO.

11. DxBUBaNEHT U MOJIIpHAs M
I1e704H, eciiu o0pazyercs Naz

acca SKBHBAJICHTA CEPHOM KHCIIOTHI B PEAKIIUAX C PACTBOPOM
SO4 paBHBI u COOTBETCTBEHHO.

12. Ha HeitTpanu3zannio KUcaoTel Mmaccoi 2,18 r uzpacxogoBano KOH maccoii 2,49 r. MonspHas
Macca SKBUBAJICHT KUCIOTHI paBHA

13. TIpu cropanuu 5,00 T TpeXBaJICHTHOTO MeTasia o0pa3oBanoch 9,45 r ero okcuaa. MomnspHast

MaccCa 5KBUBAJICHTA 3TOro METajljia

I/MoJIb. XMMHUYECKHUI 3HAK MeTajia _ .

14. Kakxaa ¢opma 3anucu
ompasicaem sHepeemuiecKoe
cocmosinue 31eKmpona?

n=3
| =1

m/=0
ms=1/2

15. Hanuwwume xumuueckuu
cmpykmypa. .... 4s°3d° .

3HAK JJleMermd, Komopomy coomeemcmeyom JJIeKmpPOHRHAA

16. Hanuwume xumuueckuu

3HAK JJlemMernma, Konmopomy coomeemcmeyom JJIeKMpPOHHAA

cmpykmypa: .... 6s°5d'4f .

17. Hanuwume xumuueckuu

cmpykmypa: .... 5s°4d'°5p’

3HAK JJlemMerma, Konmopomy coomeemcmeyom JJIeKmMpPOHHAA

[8. Cpeou
XUMUYeCKUl
MAKCUMATIbHBIM
amoma:

nepeyucieHHbIX
J/leMeHm ¢
paouycom

HEOH

ANFOMUHULL

Kanuu

Kanbyui

19. Xumuuecxue snemenmol
nepeuucienvt 6  nopsioke
yovlearus aAmoMHO20
paouyca 8 psoy:

yenepoo, KpemMHul, Kaautl

68000p00, OOP, ANIOMUHUL

Hampuii, Xxa10p, ¢pmop

cepa, KpemHull, MazHuu

20. HamumuTe XUMUYECKUE 3HAK JIEMEHTa, aTOM KOTOPOTO HMEET ICKTPOHHYIO0 KOH(PUTYPAITUIO

152 252 2p% 352 3p5 3d'0 452 4pS 4

&5s? .

21. Amom xakoeo d1emenma
ulecmoz2o nepuooa umeem 8
OCHOBHOM COCMOAHUU
MAKCUMATIbHOE YUC0
HeCNapeHHbIX 2JIeKMPOHOB.

esponuti

2A00UHUU

camaputi

baputi

22. Cxoomuyro KoHgpueypayuio

BHEWIHe20 JOHepzcemuuyecKozco YpO6HA umeront anomvl MAcHUA U




23. B paoy snemenmos Li —

yovisaem amomuwlil paouyc

Na — K — Rb: ocnabesaiom memaniuyeckue ceoucmada
VMEHbULAeMC Sl YUCTO NPOMOHO8 8 AMOMHOM A0pe
VBeIUUUBAENCS YUCTIO IIEKMPOHHBIX COE8

24

25. Yucno 6aneHmuvlx 31€KMPOHO8 6 OCHOBHOM COCMOSHUU AMOMA dJeMeHmd, obpazyiouezo
svicuiull okcuo cocmasa 3203 pasHo

26.  Ilopsaokoswiii  HoMep YUCTLY JNIEKMPOHOE 8 AMOMe
XUMUYECK020 27eMeHmda 8 3HAYeHUIO Gblculell 6aIeHMHOCMU dNeMeHmMa No KUCI0POOy
nepuoouyecKou cucmeme YUCTTY INEKMPOHO8, HEOOCMAIOWUX 00 3A8ePULEHUST BHEUHE20
M. Menoeneesa 9JIEKMPOHHO20 CJl0S
coomeemcmayem YUCTTY INEeKMPOHHBIX COEE 8 Amome
27. Haubonvwee  uucno ¢mop
8AICHMHBIX 91EeKMPOHO8 6000p00
umeem s1eMeHm Hampuii
cepa
28. I'asnoe keanmogoe uucio onpeoensiem ____ 31eKmpoHa
29. Aemop s0epHOU MOOenu CMpoeHUss amoma
30. Ilepsyro moodenv cmpoeHus amoma npeorotcuil
31. 3nauenus evicwen u +2u-6
HU3Wien cmenenu OKUCTEHUs. +6u-2
cepul COOMBEemMCmMEeHHO +6 u-3
PAaBHbL: +S5u-2
32. Ilepsyto uoeio, umo sewjecmsea cOCMoAm U3 amomos, blOSUHYL
33. Opbumanvhoe 2l+1
K8AHMOBOE YUCNIO MOdCem 3
NPUHUMAMb 3HAYEHUe. 2
n
34. @opmyra eewecmea 6 HBr
KOmMopom peanuzyemcs Br:
MOJIbKO UOHHBILL MUN C853U K250+
KBr
35. DIEKTPOHHYO Fe'
KOH(UTYpano  HWHEPTHOTO Cr
rasa HMEeT MOH. .. Cu™"
Fel+
36. Cxonnyto | Kanvyus
KOH(UTYpaAIi0  BHEIIHETrO Xpoma
HEPreTUIECKOTO YPOBHS KpeMHUsL
MMEIOT aTOMBI MarHUs | ... ANIOMUHUSL
37. Iopsokosviii HOMep d1eMenma, 21eKmpoHHoe cmpoenue amoma komopozo 15°2s°2 p3,
paseH...
38.  Haumenvwee  uucno KUCI0pOO
BAICHMHBIX 91eKMPOHO8 KpemHul
umeem s1emMeHm 6000p00
Kanvyuu
39. Haumenvwiyio suepeuio MazcHus
UOHU3AYUY UMeem AMOM... ANOMUHUSL

KpeMHUsL




Hampus

40. Haumenvuiee cpoocmeo K
INEKMPOHY UMeen AmoM.

¢mop

KUCTIOPOO

cepa

asom

41 J{na snexmpoHo8, Haxo0awuxcs Ha p-opoumansx, 3HaveHue opoumalbHo20 K8AHMOB020 YUCLA

PABHo ...

42.  @Dopmyna eewecmaa,
MOJIeKYbl KOMOpOo2o umerom
JIUHEeliHoe CmpoeHue, umeem
8UO0 ...

H2S

NO2

CO2

SOo.

43. Homep nepuooa &
nepuooudecKou cucmeme
Xumuyeckux anemenmos J[.
U. Menoeneesa pasen uucuy

JJIEKMPOHOE8 6 amome

INIEKMPOHOB 60 BHEULIHEM CllO€ ANOMO6

Hedocmaiomux IJIEKMPOHOB 0o 3a6EPULCHUA DTIEKMPOHHOCO Cl0A

3ANO0JIHAEMBIX JIEKMPOHHbLX C10€6 6 Amome

44.  OcCHOBHBIE  CBOMCTBa
COCIMHEHUN YCUIIMBAIOTCS B

pany

LiOH — KOH — RbOH

LiOH — KOH — Ca(OH)

Ca(OH), —- KOH — Mg(OH),

LiOH — Ca(OH), - KOH

45. Haumenvwiyio suepauio
UOHU3AYUY UMeem ATNOM.

MACHUA

AJIIOMUHUA

KpeMHUsL

Hampus

46. Ilopaokoeviii HoMep »1eMenma, SAeKmpoHHOe cmpoenue amoma komopoz2o Is? 2s° 2p3,

paseH .

47. Amom Kaxoeo d1emeHma nsamo2o nepuoda umeent 6 OCHOBHOM COCMOAHUU MAKCUMATIbHOE

YUCTIO HECNAPEHHRbLX 2TIEKMPOHOE

(Hanumume XUMUYECKUL 3HAK SﬂemeHma)

48. Yucno mecnapeHHvlx 1eKmMpOHO8 8 OCHOBHOM COCMOSAHUU AMOMA dNeMeHmd, oopazyouezo
svicuiull okcuo cocmasa 3205, pasHo

49. U3 oannoco nepeuns
XUMUYECKUX I1eMEeHMOo8
gvibepume 91EeKMPOHHbLE
aHano2u:

B, Al Ga, In, Tl

C Si, Ti, Ge, Zr

Ba, Li, Cs, Mg, Ca

Na, Mg, Li, Al, Sc

50. Bo emopom nepuooe
Ilepuoouueckoii  cucmemvl
anemenmos J.U. Menoeneesa
C ygenuueHuem 3apaoa sopa
Y XUMUYECKUX J]IeMEeHMO8:

eo3pacmaem J1eKmpoompuyamejlbHoCcmb

yMenvuiaemcs 3apsao a0pa

803pacmaem amomMHblll paouyc

eo3pacmaem cmeneHb OKUCNIEeRUA

Bonpocs! k komiuiekcHomy 3aganuro 7K1 (Coc)
1. Yto uzyuaet xumus?

2. Uto Takoe XUMHUYCSCKUI DKBUBAJICHT?

3. B yeM cymHOCTh 3aKOHA SKBUBAJICHTOB?

4. HazoBuTre WHMEHa YYECHBIX,
KOTOPBIX YCTAHOBJIEHO CJI0KHOE CTPOEHUE aToma?

OIIMIOUTC OSKCIICPUMCHTEI,

¢ IIOMOIIBIO

5. Kakue npuHIUIIBI JIEKAT B OCHOBE KBAHTOBOW TEOPUH CTPOCHUS aToMa?

6. Uro Takoe SHEPreTM4eCKHil YpOBEHb?
OTIPE/IETISIET SHEPTUIO ICKTPOHA?

Kakoe KBaHTOBOE YHCIIO



7. Uto Takoe OpOMUTaNbHBII MOMEHT KOJHMYECTBO JBHMXKEHHUS DSJEKTpOHA?
Kakoe KBaHTOBOE YHCIIO OMNpENENsieT OPUEHTALMIO JJIEKTPOHHBIX OopOuTanel B
MPOCTPAHCTBE?

8. Kakoe kBaHTOBOE YHCIIO ONPEENIIeT COOCTBEHHBIII MOMEHT KOJMYECTBA
JIBUKEHHUSI DJIEKTPOHA?

9. Kakoii sHepreTH4ecKuil molypoBeHb 3aMOJIHIETCS AJIEKTPOHAMHU PAHBIIIE:
5s wu 4d; 6s unu Sp u nouemy?

10. Kakoi#t ¢pu3nvecKkuii CMBIC UMEET MOPSJIKOBBI HOMEp dJIEMEHTa U
Mo4YeMy XUMHUYECKHE CBOMCTBA AJIEMEHTA OINPEEIAETCs 3apsA0M €ro aroma?

11. ITo kakoMy IPU3HAKY 3JIEMEHTHI B IEPUOIMUECKON CUCTEME PIIEMEHTOB
(IICY) mompasnensroTcs Ha s, p, d,f- 3eMeHTHI?

12. Kakue 371eMeHThI Ha3bIBAIOT 3JIEKTPOHHBIMU aHAJIOraMu?

13. Kak 3amoyiHsfOTCSl 3JIEKTPOHHBIE YPOBHU, MOIYPOBHU M OpOUTATHU T10
Mepe yCIOKHEHHS aToma’?

14. Kakue cBOMCTBa aTOMOB SIBJISIFOTCS IEPUOANYECKUMU ?

15. 3apsnbl sigep 2JIEeMEHTOB B MEPUOINUECKON YBEIIMUUBAIOTCS, @ CBONCTBA
nepuoandecku. Kak 310 00bsICHUTB?

16. ¥V xakoro u3 3J€MEHTOB YETBEPTOro MEPHOJa — MapraHiia uiu Opoma
CUJIbHEE BBIPAYKEHBI METAJTIMYECKHUE CBOMCTBA?

17. U3 kakoro umcia aToMoB cocToAt 1r u 1 cm® maraus?

18. KTo u xorja oTKpbUI NEPUOAUYECKUI 3aKOH?

19. IIpuBeanTe npuMepsbl CXOHBIX 10 XUMUYECKUM CBOMCTBAM 3JIEMEHTOB.

20. Kak u3MEHSIOTCS CBOMCTBA 3JIEMEHTOB IpPHU IEPEXOAE OT JMUTHUS K
¢ropy?

21. Kako# 371eMEeHT BBIAEISAETCS B OTACIbHBIN 1-Hniepruosa?

22. Kak ¢opmymuposan .M. MenaeneeB OTKPBITHIA UM TEPHOIHYCCKUIN
3aKOH?

23. KakoBa coBpeMeHHas (OPMYIMpPOBKAa NEPUOJUYECKOIO 3aKOoHa?
OOBsicHUTE, TIOYEMY B NEPUOJAMYECKOM CHUCTEME JJIEMEHTOB aproH, KOOalbT,
TEJUTyp U TOPUN MOMEIIEHbI COOTBETCTBEHHO MEpEJ] KaaueM, HUKEJIEM, HOJIOM U
MPOTAKTUHHUEM, XOTS U UMEIOT OOJIBIIYI0 aTOMHYIO Maccy?

24. Yro sBisieTcst rpadiYeCKUM BRIPAKEHHEM TIEPHOUIECKOTO 3aKOHA?

25. Yto Takoe nepuoa NeEPUOIUIECKON CUCTEMBI XUMUYECKUX JJIEMEHTOB?

26. CKOJIBKO MEPUOO0B, PSALOB U IPYIII B IEPUOAUIECKON cucTEME?

27. Kakue nepuoasl [ICD Ha3bIBAIOTCA MAIBIMA?

28. Kakue nepuosbl [ICO sBnsroTcs 6oapmmmMu?

29. Kak Ha3bIBalOTCS 3JEMEHTHI, KOTOPbIE B MEPHOJUYECKON CHUCTEME
CIEYIOT MOCJe JJaHTaHa? I’ 1e OHM pacroiararoTcsi B IEPUOJUUECKON cucTteMe?

30. Kakoii nepuon sABIs€TCSA HE3aBEPILICHHBIM ?

31. YUrto takoe akTuHOMILI? ['1e OHM pacmoyiararoTcs B MEPUOIUYECKOU
Tabuie?

32. Kak u3MeHSI0TCS CBOMCTBA 3JIEMEHTOB B MEPHOIaX ClIeBa HAIIPaBo?

33. Uto Takoe rpynia nepuoin4eckonr CUCTEMBI?

34. 13 kakux NOATPYNIl COCTOUT KaXkaasi rpynna nepuogudeckor CUCTEMBI?
[To kakoMy IIpU3HAKY AJIEMEHTBI 00bEIUHSAIOTCS B TPYIIIBI U MTOATPYTIIHI?



35. Kak u3MeHS0TCs CBOMCTBA 3JIEMEHTOB B A-noArpynmnax?

36. Kak Wu3MEHSAIOTCA KHCIOTHO-OCHOBHBIE CBOWMCTBA OKCHIOB W
TUAPOKCUJIOB, KOTOpble 0Opa3oBaHbl DJIEMEHTaMHU  KaKOM-IMOO  TJIaBHOM
MOATPYNIBI?

37. Uto Takoe 3HEPrusl MOHM3aUMU? B Kakux eIMHHIAX OHA BbIpa)kaercs?
Kak m3MmeHsieTcs BOCCTaHOBUTENbHASI aKTUBHOCTh S- U pP-3JIEMEHTOB B TpyImax
MEPUOANYECKON CUCTEMBI C YBEIIMUEHHEM NOPSIAKOBOro HoMepa? [louemy?

38. Merajuinueckue CBOMCTBA S-3JEMEHTOB | IpyMmbl OT JUTHUS K LE3UIO
BO3pACTAIOT, a AJIEKTPOINPOBOJHOCTh METAIJIOB B 3TOM XK€ psAay ymenbuaercs. C
YEeM 3TO MOKHO CBSI3aTh?

39.  UYrto  Takoe  3iekTpooTpunarenbHocTh?  Kak  uU3MeHseTcs
AIEKTPOOTPULIATENIBHOCTh p-3JIEMEHTOB B MEPHOJIE, B TPYIIE MEPUOTUYECKON
CHUCTEMBI C YBEIIMYEHUEM NOPAIKOBOTO HOMepa? [Touemy?

40. Yto Takoe CpOACTBO K 3JIEKTPOHY? B Kaknx €TMHUIIAX OHO BBIPAKAETCA?
Kak u3MensieTcs okuciauTeabHas akTUBHOCTh HEMETAVIOB B MEPUOJIC U B TPYIINE
NEePUOJIMYECKON CHUCTEMBl C YBEJIMYEHUEM TMOPSAKOBOTO Homepa? OTtser
MOTUBUPYWUTE CTPOCHHEM aTOMa COOTBETCTBYIOIIETO 3JIEMEHTA.

41. Kakoil sanemMeHT siBisieTcss 60Jiee aKTUBHBIM METAJIJIOM: aJlOMUHUNA WIH
HaTpuin?

42. Kakoi sneMeHT gBisieTcsi 60Jiee aKTUBHBIM HEMETAJUIOM: YTJIepOAd WM
KHUCI0poa?

43. Kakoli W3 3J€MEHTOB YETBEPTOrO MEPUOJA — BAHAIUW WU MBIIIBSK
oOnamaer Oojiee BBIPAKEHHBIMU METAITMYECKMMHU cBoicTBamu? Kakoi u3 3THX
AJIIEMEHTOB 00pa3yeT raz000pa3HOECOEAMHEHUE C BOIOPOIOM?

44. Y Kaxkoro u3 p-3Ja€MEHTOB IISITOW I'PYNIbl MEPUOANYECKOU CHCTEMBI —
dbocdopa unm cypbMbl — CUIIbHEE BBIPAKEHBI HEMETaJInueckue cBoicTa? Kakoe
U3  BOJOPOJHBIX  COEIWHEHUWA  JIaHHBIX  JJIEMEHTOB  0Oo0Jiee  CUJIbHBIN
BOCCTAHOBUTEB?

45. Kakas w3 JABYyX MNEPEUUCICHHBIX KHUCJIOT SIBIsieTCs Oojiee CUIIbHOM:
yrojbHasi uin OopHas?

46. Kakoit u3 NIBYX THAPOKCHUIOB TPOSBISIET OOJee CUIbHBbIE OCHOBHBIC
CBOMCTBA: TUAPOKCHU ATFOMUHUS WU THAPOKCU Marus?

47. Kakoit okxcua — TiO: mmuCrO3 — obmagaer Oosee BbIpaKEHHBIMH
KUCJIOTHBIMU cBoMcTBaMu? [louemy?

48. Uto Takoe METAITIMYHOCTh AJIEMEHTOB? UTO SBISETCS KOIMYECTBEHHOU
XapaKTEPUCTUKON METATUTMYHOCTH?

49. UYrto Takoe HEMETAUIMYHOCTh  3JieMeHTOB?  Uro  sABiIsETCA
KOJIMYECTBEHHOM XapaKTEPUCTUKON HEMETATUIMYHOCTH?

50. Yto Takoe xumuueckas cBsi3b? Ha kakue THUIIBI MOAPA3ICISIOT
XUMHUYECKYIO CBS3b?
51. KakoB MexaHu3M 00pa3oBaHMsI KOBAJICHTHONW XUMHUUYECKOW CBSI3H?
52. Kakas KoBaJIeHTHasi XUMHUYECKasi CBS3b SIBJISICTCS MOJSHOW U HE MOJIAPHON?
53. B ueM orauure OOBIYHOM KOBAJEHTHOM CBSI3U MO JOHOPHO-AKLENTOPHOMY
MEXaHU3MY?



54. B 4em CyIIHOCTh METO/1a BAJICHTHBIX CBS3€H?

55. KakoB MexaHM3M 00pa3oBaHMsS BOJOPOJHOM  CBSI3U? Kak Bnmser
BO3HMKHOBEHHUE BOJAOPOJIHOM CBA3M Ha (PU3MUECKHE CBOMCTBA COETUHEHU.

56. OnuuiuTe MexaHu3M 00pa30BaHUs MeTaTMYECKO cBsi3u. HazoBuTe cBOMCTBA
METaJIoB, 00yCIOBIIEHHbIE HAJIMYMEM B HUX METANIMYECKON CBS3H.

57. Onumure MexaHu3M 00pa30BaHUs U CBOMCTBA HOHHOU CBS3H.

58. OnumuTe XMMUYECKYIO CBSI3b B MOJIEKYyJi€ N2 ¢ MO3UIIUN METO/1a BAJIEHTHBIX
CBA3EH.

59. OnummuTe XMMUYECKYIO CBA3b B MoJiekyJsie HyO ¢ mo3unuii MeTo/1a BAJICHTHBIX
CBA3EH.

60. Onumure XUMHUYECKYIO CBSI3b B MoJsiekyie Oy ¢ mo3uuuid  Meroja
MOJIEKYJIIPHBIX OpOUTasei.

61. [Touemy mosekyna kuciaopoaa napamarauta? OTBET MOSCHUTE C MO3HIIHIMA
METOJIa MOJIEKYJISIPHBIXOpOUTAICH?

62. IToueMy MoJiekya a3zota JuaMarHuTHa? OTBET MOSICHUTE C MTO3UIIUN METOo/1a
MOJIEKYJIIPHBIX OpOUTasei.

Tunossie 3axaum (P33):

1. CKkOnbKO IIPOTOHOB, HEUTPOHOB, IIEKTPOHOB B aTOMax 3JIeMEHTOB C¢ 30
nopsakoBeIMu HoMepamu 20, 51, 93? Hanummre mosiHbIe 3JIEKTPOHHBIE (POPMYJIHI.
VYKa)xuTe BAJICHTHBIE AJIEKTPOHBI, YHCIIO HECTIAPEHHBIX 3JIEKTPOHOB.

2. HazoBUTE 31€MEHTHI, UMEIOIIUE IO JBa dJEKTPOHA HA MOAYPOBHAX 4p U
4d. Hanumwure mnoyHbIe 3JIEKTPOHHBIE (OPMYJBI aTOMOB 3THUX DJEMEHTOB H
yKaxkuTe ux nonoxxenue B [1CI: nepuon, rpynna, noarpymnmna

3. Xnopun marnusi couepxkut 36,4 % kanbuus. Berawciure MOJISpHYIO
Maccy SKBUBAJICHTA KaJIbLIUSL.

4. Ilepnonnueckas cucrema .M. Menneneea. Hanummre 35eKkTpoHHBIE
dbopmynbl anmemeHTOB 19 u  29. SBnsoTcs M 3JIEMEHTHI  AJIEKTPOHHBIMU
aHajoramu, noyemy?

5. CemeiicTBa 2JIeMEHTOB S, p, d, f. YKaxuTe TMOPSAKOBBIE HOMEpa

2 3
9JICMCHTOB, JJICKTPOHHBIC (bOpMy.]'II)I KOTOPBIX HMCKHOT OKOHYAHHC ..1S np .

Hanumure 351ekTpoHHYI0 (OpMYITy dJI€eMEHTa ..nsznp3 4EeTBEPTOro MEPUOJIA.

6. HazoBute 351eMEHTHI, UMEIOIIKE 10 JIBA AJIEKTPOHA HA MOAYPOBHAX 4p U
4d. Hanumwure mONHBIE 3JEKTPOHHBIE (OPMYJIBI aTOMOB 3THUX 3JEMEHTOB H
yKaxxute ux nojioxenue B [1CI: nepuona, rpymnmna, noarpyrmia.

7. Ha3oBuTe 3JEMEHT YETBEPTOr0 IEPHOJA, aTOM KOTOPOrO COIEPKHUT
HEOOJIbIIIOE YHUCJIO HECHMapeHHBIX d-3JeKTpoHOB. Hamwummre ero mnosiHyro
AIEKTPOHHYIO (POPMYITY U YKAXKUTE BAJICHTHBIE 3JIEKTPOHBI.

8. Hamummre snekTpoHHBIE (OPMYIBI ABYX 3JIEMEHTOB 5-r0 MEpUOAA: C
OJIHUM HECHApeHHBbIM 3JIEGKTPOHOM U JIByMs HECHApeHHBIMH 3JIEKTPOHAMHU.
HazoBuTte uX nopsaKoBble HOMEpA, YKAXUTE YUCIO MPOTOHOB U HEUTPOHOB B UX
aTomax.



9. Ilpu okucnenuu mMetamia macco 8,43 r obpazoBajcs oKcu Maccou 9,63
r. Beruncnure 3HaueHus1 MOJISIPHBIX MacC SKBUBAJICHTOB METaJlJIa U €ro OKCHUJIA.

10. Ha BoccranoBienue 7,09 T okcuaa IByXBaJ€HTHOTO MeTajljia TpeOyeTcs
2,24 n Bomopoaa (H.y.). BbluucauTe OHKBUBAJICHTHYI0 MacCy OKCHIA H
SKBUBAJICHTHYIO Maccy MeTajuia. YeMy paBHa aTOMHasi Macca Metauia?

11. Jlma 351eMEHTOB C MOPSAAKOBBIMM HOMepaMH 13 u 41 ykaxure 4umcio
MPOTOHOB, HEUTPOHOB W DJIIEKTPOHOB. Hammmmre »31mekTpoHHBIE (HOPMYIIHI,

YKQKUTC pajieHTHBIE AJIEKTPOHBI, YMCJIO HECMapeHHbIX 3JEKTPOoHOB. K Kakum
anemMeHTaM (s-, p-, d- Wi f~) OHM OTHOCATCA? YKaXHUTE HX IOJOKCHUE B
IIEPUOANYECKON CUCTEME: IIEPUO, IPYIIA, IOATPYIINA.

12. HanummTe mojiHbIe 3JEKTPOHHBIE (POPMYJIBI aTOMOB 3JIEMEHTOB (TOpa,
xene3a, Qochopa u amomMuHus W (POPMYIBI, TOSCHSIOMIUE HMX BaJCHTHBIC
BO3MOKHOCTH. JlJIsI BCEX JIM 3JIIEMEHTOB HOMEP TPYIIIBI COBIIANAET ¢ MAKCHUMAJIbHO
BO3MOYHOI BasleHTHOCThIO? [IpuBeanTe cBou 0ObSICHEHUS.

13. Vkaxure MOpPSAAKOBBIM HOMEp JJIEMEHTA C OKOHYAHMEM DJIEKTPOHHOMU

dopMyIBI 6S26p3.HaSOBI/ITC IUISL HETO DJJIEMEHT, SIBISIOLIUANCS 3JIEKTPOHHBIM

aHAJIOTOM.  MoryT i f-37EKTPOHBI HAXOJWTHCS HA TPETHEM HDHEPTETUUECKOM
ypoBHe? JlaliTe MOSICHEHHE.

14. CkonbKO NPOTOHOB, HEUTPOHOB, JIEKTPOHOB B ATOMAax 3JIEMEHTOB C
nopsakoBeIMU HoMepamu 20, 51, 93? Hanuiute nojiHbIe 3J€KTPOHHBIE (POPMYITBI.
VYKa)xuTe BAJICHTHBIE AJIEKTPOHBI, YUCIIO HECTIAPEHHBIX 3JIEKTPOHOB.

15. Hanumure s1exkTpoHHbIe (POPMYJIIBI AaTOMOB 3JIEMEHTOB C MOPSIKOBBIMU
HoMepamu 11, 76 u 86. YKaxkutre uX NOJOKEHUE B TNEPUOJUUYECKON CHUCTEME:
nepuo, rpynna, HoArpymnna.

16. Hanummmre snexkTpoHHbIe (POPMYIIBI AaTOMOB 3JIEMEHTOB C MOPSAKOBBIMU
HoMepamu 13, 41, 67. K kakoMy ceMeNCTBY 3J1EMEHTOB OHU OTHOCSTCS?

17. JIns 3NeMEHTOB C MOPSIKOBBIMM HOMEpaMU 7 U 25 yKa)KUTE YHUCIO
MPOTOHOB, HEUTPOHOB U BJIEKTPOHOB. Hamuiiure uX TMOJNHBIE 3JIEKTPOHHBIC
dbopmyIibl. YKaXUTE BAJICHTHBIC 3JIEKTPOHBI, YUCIO HECHAPEHHBIX JIEKTPOHOB. K
KAKOMY CEMEUCTBY 3JIEMEHTOB OHU OTHOCSTCS ?

18. Vkaxurte MNOPSIKOBBIE HOMEpa D3JIEMEHTOB JJIEKTPOHHBIE (OPMYIIbI

KOTOPBIX UMEIOT OKOHYAaHHUE ...nsl. Hanwmmre mojHyo 3JeKTpOHHYI0 (GopMyiTy
3JIEMEHTA IIECTOro Mepro/a.

19. Hanuiure 31eKTpoHHBIE (POPMYJIBI aTOMOB CEPBI U XpoMa. Y KaKUTE UX
BAJICHTHBIC AJIEKTPOHBI. SBISIIOTCS JIM OHU AJIEKTPOHHBIMHU aHasioramu? K kakomy
CEMEMCTBY OTHOCSTCS 3TH JIEMEHTHI?

20. VYkaxuTe NOpSJAKOBBIE HOMEpa D3JIEMEHTOB, JJICKTPOHHBIE (POPMYJIBI

KOTOPBIX HUMEKOT OKOanHHe...ns2np3. Hanummre snekTpoHHYI0 (QopMyiy
AJIEMEHTA YE€TBEPTOTO NEPUOJA.

21. Ha3oBuTe 351€MEHTHI, UMEIOIME IO [1BA JEKTPOHA HA MOAYPOBHAX 4p U
4d. Hamumwure mOJHBIE 3JEKTPOHHBIE (OPMYINBI aTOMOB 3THUX JJIEMEHTOB HU
yKaxkuTe ux nojoxenue B [ICO: nepuon, rpynna, noarpynmna.



22. YKaxuTe MOpsAKOBBIM HOMED 3JIEMEHTA, B aTOME KOTOPOIO 3aBEPILIAETCS
3al0JIHEHUE DJIEKTPOHAMHU TPETHETO HHEPreTUYECKOro ypoBHsA. Hamwmmmre ero
AIEKTPOHHYIO (popmyiy.

23. VKaxuTe MOPSAIKOBBI HOMEp 3JIEMEHTA C OKOHYAHHEM 3JIEKTPOHHOMU

bopmynon ...6s2 6p3. Ha3zoBute ajisi HEro 3ME€MEHT, SBIISIIOIIMICA 3JIEKTPOHHBIM
aHajoroM. OTBET MOSICHUTE.

24. Ha3oBHTE 3J€MEHThI, UMEIOUIUE IO OJHOMY 3JIEKTPOHY Ha MOAYPOBHSX
5p u 3d. Hanummure noJiHbIE 3JEKTPOHHBIE (POPMYJIBI ATOMOB 3TUX 3JIEMEHTOB U
yKkaxkuTte ux nojoxenue B [ICO: nepuon, rpynna, noarpynmna.

25. HaszoBuTe 3J€MEHT 4YETBEPTOrO IEpPHUOAA, ATOM KOTOPOIO COAEPKHUT
HEOOJIbIIIOE YHUCJIO HECMapeHHBIX d-3JeKTpoHOB. Hamummre ero mnosiHyio
ANEKTPOHHYIO (POPMYITY U YKAXKUTE BAJICHTHBIE 3JIEKTPOHBI.

26. CKONbKO NHPOTOHOB, HEHUTPOHOB, DJIEKTPOHOB COAEPXKHUTCS B aTOMax
AJIEMEHTOB C TMOPAAKOBBIMM HOMepamu 3, 65, 86?7 Hanumure ux MOJHbIE
AJIEKTPOHHBIE (OPMYIIbI. YKaXKUTE BaJCHTHBIE 3JIEKTPOHBI, YHCJIO HECHApEHHBIX
AJIEKTPOHOB.

27. HamumuTe »neKTpoHHBIE (HOPMYJIBI JABYX 3JEMEHTOB 5-TO MEpHOJA: C
OJIHUM HECHApeHHBbIM 3JIEKTPOHOM U JIByMsS HECHApEHHBIMH 3JIEKTPOHAMHU.
HazoBuTe X NopsaKoBblE HOMEPA, YKAXKUTE YUCIIO IPOTOHOB U HEUTPOHOB B ATUX
aToMax.

28. Hanummte 31eKTpoHHBIE (POPMYIIBI AaTOMOB AJIEMEHTOB C MOPSAIKOBBIMH
HoMepamu 36, 58, 104. VkaxuTe HX NOJOXKEHUE B NEPUOIUUYECKON CHUCTEME:
nepuoJl, Tpynna, noArpymnma.

29. Hanummure 37eKTpoHHbIE (POPMYJIIBI AaTOMOB 3JIEMEHTOB C MOPSIKOBBIMU
Homepamu 16, 54, 88. K kakoMy Tuny s, p, d, f OTHOCATCS 3TU DIIEMEHTHI?

30. Jlus 351eMEHTOB ¢ MOPSAKOBBIMU HOMepamu 17, 27, 99 ykaxute 4ucio
IIPOTOHOB, HEUTPOHOB, JJIEKTPOHOB. Hamummure uX TMOJIHBIE 3JIEKTPOHHBIE
bopMyIibl. YKaKUTE BaJCHTHbIE JIEKTPOHBI, YUCIIO HECTIAPEHHBIX 3JEeKTPOHOB. K
KaKoOMy THUILY S, p, d, f OTHOCSITCSI 3T 3JIEMEHTHI?

31. Onpenenure MOJIIPHYIO Maccy SKBUBAJICHTa MarHusl.

32.0Onpenennre MOJSIPHYIO MAacCy SKBUBAJIEHTA a30Ta B coeqnHEeHUsAX: N2O,
NO, NO».

33.0mpenennure MOJSIPHYIO MAcCy 3KBUBAJIEHTa MAapraHia B JIHUOKCHUIE
Maprasua.

34.Onpenenure MOJSIPHYIO Maccy 3kBHUBajieHTa dochopa B okcue dhochopa
(V).

35 Onpenenure MOJISPHYRO MacCy 3KBUBAJIEHTA CEpbl B coenuHEeHUsX: SO,

SO;3.

36 PaccunraiiTe MOJSIDHYIO MAacCy 3KBHBAJIEHTA 3JIEMEHTOB XJIOPA U CEPHI B
MX BOJOPOJHBIX COEUHEHHUSIX.

37. PaccuuraiiTe MOJIIpHBIE MACChl JSKBHUBAJEHTOB 3JIEMEHTA JK€Jie3a B
OKCHJIaX JIByXBAJICHTHOTO U TPEXBAJIEHTHOTO KeJe3a.

38.PaccunraiiTe MOJIIpHYIO MacCy SKBUBAJIIEHTa CEPHOW KUCIIOTHI.



39 PaccuuTaiiTe MOJISIpHYIO MaccCy SKBUBaJIeHTa OpTO-POCPOpPHOIl KUCTOTHI
B PEaKLMU ¢ TUAPOKCUIIOM Kanus ¢ oOpazoBanuem KH2PO4.

40. PaccuuraiiTe MOJIIpHYIO MAacCy SKBHUBAJIEHTa METallla, €CJIU U3BECTHO,
yTo | I 3TOr0 MeTasa BeITECHIET U3 KUcjaoThl 0,921 11 Bojopoaa (H.y.).

41. Meramn oOpa3yeT ABa XJopHuaa ¢ coaepxanuem xyuopa 37,45 u 54,51 %.
Boeiuncnure MOJISIpHBIE MACChl SKBUBAJICHTOB METAJJIOB B KaXK/IOM COEAMHEHUH.

42. Ha nmeiitpanuzamuio 0,471 T opTo-hochopHO KUCIOTHI U3PACXOT0BAHO
0,267 T ruapokcuaa KaublusA. BeluuciauTe MOJSPHYIO MAacCy 3SKBHBAJIEHTA
KHUCIIOTHI.

43. Onpenenure MOJSIPHYIO MAacCy SKBHUBAJECHTA CEPHOW KHUCIIOTHI, €CIU
u3BeCcTHO, 4to 98.08 r ee pearnpyer ¢ 24.32 r mar"us, MOJISIpHAs Macca
HKBHUBAJIEHTa KOTOPOro paBHa 12,16 r/mMob.

44. Ha neitpanuzauuto 1,245 1T rugpokcuaa Kajvsi U3pacxojoBaHo 1 T
KHUCJIOTHI. BEIYUCINTE MOJISIPHYIO MacCy SKBUBAJICHTA KUCIOTHI.

45. Ilpu paznoxenun 0,4638 r okcuma mertamia obpazoBaioch 0,4316 r
Metaia. OnpeaenuTe MOJSIPHYI0 MacCy SKBUBAJICHTA METaIA.

46. dns peakiuu 0,44 T metamia ¢ 6pomom norpedoBasiocs 3,91 T 6poma,
MOJISIpHAsE Macca »SKBHUBaJEHTa KoOToporo paBHa 79,9 r/monb. Omnpenenute
MOJISIPHYIO MacCy SKBUBAJICHTa METaslia.

47. B okcuge cBuHua coxaepxkurcs 7,17 % kucinopona, Omnpenenure
MOJISIPHYIO MacCy SKBUBAJICHTA CBUHIIA.

48. Tlpu B3aumopeiicteuu 0,385 r meTtamia ¢ xjopom obpazoBaioch 1,12 T
xJiopuaa. Beruncinte MOJSPHYIO MacCcy 3KBHBAJIEHTa METajla, €CJIU H3BECTHO,
YTO MOJISIpHAs Macca SKBUBAJIEHTa XJiopa 35,5 1/MoJIb.

49. B pe3ynbTaTe peakiuu 2,19 T Merania ¢ BogopoaoM oopazoBaiock 2,51
T TUJIpyuaa 3Toro Meramia. OnpeaennTe MOJISIPHYIO MacCy SKBUBaJIEHTa METaLIa.

50. IIpu cropannu 2 r metamia oopazoBanock 3,315 r okucma. Onpenenure
MOJISIPHYIO MacCy SKBHUBAJICHTAa METaJlIa.

OJIP. OdhopmieHre 0TYETOB MO Ja00paTOPHBIM paboTaM JOJKHO OBITH 110
oOpasiy:

1) HazBanue u Homep nabopaTopHOi padoThl. JlaTa BbIMOIHEHMS.

2) Llenb paboTHI.

3) OGopynoBaHUE U PEAKTUBBHI.

4) TeopeTnyeckue NOJ0KEHUSI.

5) Xona paGoThl.

6) OOcyxeHre pe3yIbTaTOB IKCIIEPUMEHTA.

7) BeiBOJIBI.

Ha 3amuty naGopatopHoii paboThl BBIHOCHUTCSA JBa BOIIPOCA: BOIPOC IO
TEOPETUYECKUM TIOJIOKEHUSIM pabOThl M BOMPOC 1O XOAY BBINMOJTHEHUS
HKCIIEPUMEHTA.

3ananus k gadopaTopHbIM padoTam 1o pasneny « CTpOCHHUE BEUIECTBAa»:
JlabopaTopHas paborta 1




1) Oo3HAKOMHUTBCA C TpaBWIAMH IO TEXHHKE O€30MacHOCTH W PACIHUCATHCS B
KypHane 1o TexHuke OeszomacHoctu (TB) mnpu pabore B XUMHUYECKOH
nabopaTopuu;

2) paccMOTPETh Pa3IMYHbIE BUAbl XUMUYECKON MOCYAbl U U3YUUTh €€ IPUMEHEHUE
B J1a0OpPaTOPHOM NPAKTUKYME;

3) BBINOJHUTH HEKOTOPHIE OMNEpaluu JabOPaTOPHOM XUMHUYECKOW MPaKTUKH,
CBSI3aHHBIC C U3MEPEHHEM OOBEMOB KUJKOCTEH ¢ MMOMOIILI0O MEPHONU XUMUYECKOM
MOCY/IBI.

JlaGoparopHas pabora 2.

1) BBIMOJHUTH SKCHEPUMEHT MO ONPENETICHUI0 MOJSPHOW MAacChl HKBUBAJICHTA
METaIa;

2) 1O JAHHBIM OIbITa OINPENEIUTh MOJISIPHYIO MAacCy HKBUBAJIEHTa MeETaJlja.
CpaBHUB 3KCIIEPUMEHTAIBLHOE 3HAYEHUE C TEOPETUUYECKUM 3HAYEHUEM MOJISIPHOM
Macchl 9kBUBasieHTa Metamia (Mg, Al, Zn), onpenenuth, Kakoi MeTaJlT ObLIT B3AT
JUTSL PEAKIIUH.

s Tekymero kourpoas TK2:
[IpoBepsiemast KOMOETEHUIHNS:
OIIK-1 — CnocoOeH HCIONIb30BaTh IOJIOKEHMSI, 3aKOHBI U METOJIbl €CTECTBEHHBIX HAayK U
MaTEMaTUKU JJI1 pCHICHUA 3ala9 NMHXKCHCPHOU ACATCIIbHOCTH

OIIK-1.3 — JleMOHCTpuUpyeT 3HAaHHE OCHOBHBIX 3aKOHOB XHMHUU M IOHUMaHHE
XUMHYCCKUX ITPOLCCCOB

Bomnpock! k komiiekcHomy 3aganuto TK2 (Coc)

I. Kakyro nmpakTudeckd BaXHYH0 HMHPOPMALUIO O  XUMHUYECKUX
NPEBpPALICHUAX [JaeT XUMHYECKas TepMoauHamuka? Yto wu3ydaer
XUMUYECKask TEPMOJAMHAMUKA?

2. Kak KJIACCU(DUIIHPYIOT TEPMOJUHAMHUYECKUE CUCTEMBI 1o

XapakTepyoOMeHa ¢ OKpY>Karollel CpeIoil U 0 COCTaBy?

Kakue QyHkiuu Ha3bIBalOT (QYHKIMSIMU COCTOSIHUS?

MoxHO 11 onpefeuTh a0COMOTHOE 3HAUEHUE BHYTPEHHEN SHEpruu?

Uro Takoe TtermuoBor d3¢dekt xumudeckor peakuuu? IlpuBenute

IPUMEPHI HNI0- U IK30TEPMUUYECKUX PEAKIIUH.

Yo Ha3bIBAIOT TEIIOBBIMA(P(HEKTOMXUMHUYECKON pEeaKIK?

KaxoB puznueckuii CMbICI SHTANBINKU 00pa30BaHuUs BellecTBa?

Kaxkune BbIBOJIBI MOKHO CIETIATh IO 3HAKY SHTAJIBIIMU PEAKIINU?

Uro  wu3ywaer  tepmoxumus?  Kakue  ypaBHEHUsT ~ Ha3bIBalOT

TEPMOXUMHYECKUMU ?

8. Cdopmynupyiite OCHOBHbIE 3aKOHBI TepMOXUMHUU. Kakue mpakTuieckue
CJIIEACTBHUS U3 HUX BBITEKAIOT?

9. KakoB ¢u3nyeckuii CMBICT SHTPONUHU, U OT Kakux (PakTOpoB OHa
3aBUCHUT?

10.Yto Takoe TepMOIMHAMUYECKas BEPOATHOCTb M KaK OHA CBS3HA C
DHTPOIHUEH?

11.C yem cBsA3aHa BO3MOXKHOCTb ONPEIEICHUS aOCOJIOTHBIX 3HAYEHUUH
SHTpONUU?

kW
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12.1I0 kakuM JaHHBIM MOYKHO pacCYUTaTh U3MEHEHHE SHTPOIMH B IIPOLECCE
XUMHUYECKOU peakiuu?

13. /1151 kakux cucreM (M30JIMPOBAHHBIX WM HEU30JIMPOBAHHBIX) SHTPOIUS
(S) siBHIsSIETCA KpUTEPHUEM BO3MOKHOCTH CAMOIIPOU3BOILHOIO MPOTEKAHUS
XUMHYECKOTO MPEeBpaICHHUs?

14.Kak OUEHUTHh 3HAK SHTPONMUHU PEAKUUHU, MPOTEKAIOLIEH C y4acTHEM
ra3000pa3HbIX BEIIECTB, HE MPUOEras K CPaBOYHBIM TaHHBIM ?

15.B dem 3akirouaeTcs MpakTU4ecKasi 1eHHOCTh ypaBHeHUs [ 100ca?

16. Kakue peakuuu (3K30- UM S3HAOTEPMUUECKUE) HAMOOJIEE BEPOSATHBI IPU
HU3KUX TEMIlepaTypax?

17.Kakue BBIBOJBI MOXKHO CJI€JaTh O HAIIPABJICHUU PEAKLUU 110 BEJIMYUHE U
3HaKy G peakuu?

18.YT0 Ha3bIBAIOT CPEHEN U HICTUHHOW CKOPOCTBHIO PEAKIINU?

19. Kak onpenensercs CKOpoCTb TOMOTE€HHBIX M I€TEPOT€HHBIXPEAKIINMI?

20.Kaxkue pakTOpBIBIUAIOT HA CKOPOCThH PEAKIUU?

21.Chopmynupyiite 3aK0H JEHCTBUS Macc.

22.YT1o Ha3bIBalOT KOHCTaHTOW ckopocTtu? KakoB (hu3muecKuiicMbICI 3TOM
BEIMYMHBI? 3aBUCUT JIM KOHCTAHTa CKOPOCTH OT TEeMIEpaTyphl,
IPUPOABIPEATUPYIOIINX BEIIECTB U MX KOHLIEHTpaui?

23. YTo Takoe MOJIEKYJISIPHOCTb U MOPSAAOK peaKuuu?

24.Kakue 3aKkOHBl OIMCBHIBAIOT 3aBUCUMOCTb CKOPOCTHM  PEAKLUUOT
TEMIEPATypbI? Yro IIOKa3bIBACT TEMIIEPATYPHBII
K02 (D PUIIUEHTCKOPOCTH PEAKIIUH?

25.9t10 Takoe dHeprus aKTUBALUN, aKTUBUPOBAHHBIN KOMILIEKC?

26. Ecnn u1s1 ABYX peakuuii: a) OJMHAKOBBI KOHLIEHTPALMM pearupyrouux
BEUIECTB M TEMIEparypa, TO 4YEM ONpENeiseTcs pas3jinyue B HX
CKOPOCTSIX; 0) OJMHAKOBBI KOHCTAHTBI CKOPOCTH, TO MPUKAKUX YCIOBUAX
OyIyT OIMHAKOBBIMH UX CKOPOCTH?

2’7.BueMCyIIHOCTh TOMOTE€HHOI'0 U TETEPOrE€HHOI0 Karaimsa?

28.Kak u3MeHseTcs SJHEprusl aKTUBALUK B IPUCYTCTBUM KaTanu3aropa?

29.YT0 Ha3bIBAIOT OOPATUMBIMU U HEOOPATUMBIMU PEAKIIUSIMU?

30.Yto Ha3bIBalOT XMMHYECKMM paBHOBecuem? IloueMy OHO sBIseTCS
JTUHAMUYECKUM?

31.Kakue KOHLEHTPALIUU pearupyromumx BEILIECTB HAa3bIBAIOT
PaBHOBECHBIMU?

32.Yt0 Ha3pIBalOT KOHCTAHTOW XHMMHYECKOIO paBHOBECHsA? 3aBUCHUT JH
KOHCTaHTa paBHOBECHUsSI OT TEMIIEpaTypbl, NPHUPOAbl PEATUPYIOIINX
BELIECTB U UX KOHLIEHTpALUA?

33.[loyuemy B BBIpOKEHHE IJIsi CKOPOCTH XHMHUYECKOW pEaKIUH WIH
KOHCTAaHTbl ~ PaBHOBECUS HE  BXOASAT  KOHLEHTpPAalUUW  BEIIECTB,
HaxXoAsIuXCsl B TBepAoH (aze?

34.KakuMu  mapaMeTpaMu  XapakTEpPU3yeTCs  KaKI0€  XMMHYECKOE
paBHOBecue? K ueMy nIpuBOINUT U3MEHEHUE OJJHOTO U3 ITapaMeTPOB?

35.B uem cymHocts npunnuna Jle [larense?



36.Kakoe wuymcno creneneid cBOOOABI HMeeT oOjHO(a3HAs CUCTEMA,
cocTosiiast ux TBepAoro u xugakoro CO,?

37.B 4em 3axmouaercss crnenuduka aacopOIMOHHOTO PaBHOBECHS IO
CPAaBHEHUIO C JPYTUMU BUJAMU T€TEPOT€HHOIO paBHOBECHSA?

38.Kakue Bbl 3HaeTe npuMepbl IpuMeHEeHUs aicopOun?

39.Kakpe 3aKoHBI ONMCHIBAIOT 3aBUCHMOCTb CKOPOCTH PEAKLUUU OT
Temneparypbl? UYTO MOKa3bIBaeT TEMIEPaTypHbI KO3 ULIHEHT
CKOPOCTH peaKiu?

40.Ecmu i 1ByX peakiMil: a) OAMHAKOBbI KOHLEHTPALMH pPEarupyromux
BEUIECTB M TEMIEparypa, TO YEM ONpPENEIsSeTcs pazIuyue B HX
CKOPOCTAX; 0) OIMHAKOBBI KOHCTAHTBI CKOPOCTH, TO MPU KAKUX yCIOBUAX
OyIyT OJJMHAKOBBIMHU UX CKOPOCTH?

41.B yeM pa3HHIIa MEXAY PACTBOPAMU FIEKTPOIUTOB U HE SJIEKTPOIUTOB?

42.YT10 Takoe OCMOTHYECKOE NABJICHUE?

43.KakrMM 3aKOHaMU BBIPayKaroTCs 00IKE CBOMCTBA pacTBOPOB?

44.Kakue BelecTna IoABEprarTCs dJIEKTPOIUTHYECKON TUCCOauu?

45.Kakpe BeJIWYMHBI SBIAIOTCA  KOJIMYECTBEHHOM  XapaKTEPUCTUKOU
npoluecca JMEKTPOIUTHIECKON TUCCOUAIUN?

46.Ha kakue rpynibl yCIOBHO JAENAT AJIEKTPOJUTHI MO BEIUYMHE CTENEHU
UX JTUCCOIAAIINN?

47.1louemy KOHCTaHTa DJJIEKTPOJMTUYECKOM JIUCCOLMAIMU  SABISETCSA
yA00HOW XapaKTEepPUCTUKOW AJIEKTPOJIUTA MO CPABHEHHUIO CO CTETECHbIO
Jcconuanun’?

48.Kak  cTeneHb  BJIEKTPOJUTUYUECKON  AMCCOIMAllMA  CBsi3aHa  C
KOHIIEHTpaIuei ciadboro aniekrpoanTa?

49.Tlouemy Tpu  ONHWCAaHUM  CBOMCTB  DJICKTPOJIMTOB  BBOJMTCS
U30TOHUYECKUH KOd(phuineHT?

50.Kak Buaon3MeHsI0TCs BeIpaxkeHus 1 3akona Bant-I'odda u Paymns nns
pacTBOPOB AIEKTPOJIUTOB?

51..Yro Takoe runponus?

52. Conu Kakoro Tuna u no4emMy ruJIposin3yroTcsano katnony? Kakosa npu
3TOM PEAKLHS CPENbI?

53. Coiyi Kakoro TUIa ¥ Io4eMy T'HIPOJIM3YIOTCS 10 aHMOHY? KakoBa npu
ATOM peakius Cpeabl?

54.Conu Kakoro TUIla U MOYEMY THAPOIU3YIOTCS IO KATUOHY, U 110 aHUOHY?
KaxoBa npu 3ToM peakuus cpeast?

55. Beerna nu HEUTPAIBHOCTh PACTBOPA COJIM YKa3bIBAET HA OTCYTCTBUE
ruaponnsa’?

56.Kakue TUIbI JUCTIEPCHBIX CUCTEM BbI 3HaeTe?

57.4Yto takoe koarynsmus? Kakue criocoObl Koarysisiiiuu Bel 3HaeTe?

Tunoseie 3anaun (P33):
1. Ucxons u3 temnotel obpazoBanus H2O(k) u TermoBoro 3ddexra

p€aKkuru Ipu CTAHAAPTHBIX YCIOBUAX



H2072(x) = H2O(x) + 1/2 O2(1) ; AH =-97,9 ]Ik,

BBIYMCIIUTE A 598 nepekucu Bogopoaa HyO».

2. Onpenenure TEIJIOBOM s ekt peaKkuuu:
2PbS(k)+302(r)=2PbO(k)+2SOx(T).
3. Breruucnure U3MEHEHHE SHTPONUU TUISt peaKIuu:

2CHu4(1)=C>H2(r)+3Ha(1).

4. BO3MOXHO WJIM  CAaMONPOU3BOJBHOE  MPOTEKAHHE  PEAKIHUH
MgCOs3(x)=MgO(k)+CO2(T) B CTaHAAPTHBIX YCIOBHIX?

5.1Ipu cropanuu razoobOpazHoro stana CpHg oOpasyrorcas CO2(r) u
H2O(x). Hanumure TepMOXUMUYECKOE YPABHEHUE ATOM PEAKIIMU U BBIUUCIIUTE €€

Ter10BOM A PeKT.
6. Coxokenpl ¢ oOpazoBanuem H2O(r) paBHBIE 00BEMBI BOJOpOJa U

aliICTHJICHA C2H2, B34ATBIC IIPpU OJWHAKOBLIX YCIIOBUMAX. B xkakom ciy4dac

BBIJICTTUTCS 00JIbIIe TeTUIOTHI? Bo ckoJibKO pa3?

7. Boruucnure TemioBod 3(Q@EeKT peakiuy BOCCTAHOBJICHMSI OKCHJA ITMHKA
yrieM ¢ oopazoBanuem CO, eciu Teriota oopa3zoBanusa ZnO(k) Mpu CTaHAAPTHBIX
ycnoBusix paBHa —348 k/>k/MOb.

MetunoBoro cnupta CH30OH(x).
8. Boccranosnenue FepO3 Bogopo oM MpoTEKaeT Mo YpaBHEHUIO

Fe203(k) + 3H2(r) = Fe(x) + 3H2O(1) ; AH= 96,61 x][x.
Bo3moskHa 1 3Ta peakiusi mpu CTAaHAAPTHBIX YCIOBHSIX, €CIM W3MEHEHUE
suTponuu AS = 0,1387 kJx/(moinb-K)?

9. PaccunraiiTe 3HaueHue A 398 peakiuu
Pb(x) + CuO(x) = PbO(k) + Cu(x)

Y YCTAaHOBUTE, B KAKOM HaIIPaBJICHUU OHA MOXKET MPOTEKATh CaMOIPOU3BOJIEHO
IIPU CTAHJIAPTHBIX YCIOBUSX.

10. Ykaxure, kakas U3 IByX peakiuil OyJeT NpOoTeKaTh CaMOIIPOU3BOIBHO
IIPU CTAHJIAPTHBIX YCIOBUSX:

Fe(k) + Al203(x) = Al(k) + FepO3(x);
Al(k) + Fep03(x) = Fe(k) + AI2O3(k).
OTBeT MOATBEPAUTE PACUETOM.

11. YcraHoBuTe BO3MOXKHOCTH (MJIM HEBO3MOXKHOCTh) CaMOIIPOU3BOJILHOTO

MPOTEKAHUS PEAKIUU
CuO(k) + Ha(r) = Cu(x) + H2O(x)
IIPY CTaHJAPTHBIX YCIOBUAX. OTBET NOATBEPAUTE PACUETOM.

12. BpluuciauTe  KOHCTAaHTYy  paBHOBECHS ~ OOpaTUMOM  peakiuu
2S80,+0,=2S03, ecam paBHOBecHas KoHieHTpamus [SOz]= 0,004 womw/m,
UCXOIHBIE KOHIIeHTpanuu BemecTB [SO2]= 1 mons/m, [02]=0,8 Moms/m.

13. Peakuusa nporekaer no ypaBHeHMIOCO+H,O=CO.+H;. B kakom
HaIlpaBJICHUM CMECTUTCS TMOJIO)KEHUE PABHOBECUS IIPU BBEJACHUU B CHUCTEMY
JIONIOJIHUTENBHBIX KOJIMYECTB BOAOpoAa?



14 Kak mnommusier Ha BbIXOA xyopa B cucreme 4HCI+0,=2Cl,+2H>0
MOBBIIIEHUE TEMIIEPATYPhl B PEAKIIMOHHOM 00beME, YMEHbIIIEHHE 001Iero oobema
CMECH, YMEHBIICHUE KOHIEHTpAIlMU KHUCIIOPOJa, yBEIMUYEHHUE Oo0beMa peakTopa,
BBEJECHUE KaTanu3aropa’?

15. Bo ckombkO pa3 BO3pacTeT CKOPOCTh PEAKUMU IPU ITOBBILICHUU
temmneparypsl ¢ 10 go 30°C (y=3)?

16. Hanmmure BhIpa’keHHE CKOPOCTH XMMHYECKOM PEAKLIMH, IMPOTEKAOIIEH
B I'OMOre€HHOM cucreme no cxeme A + 2B = C, u onpeaenure, BO CKOJBKO pa3
YBEJIMYUTCSI CKOPOCTh PEAKIIMM, €CJIM: a) KOHLIEHTpauus A YBEJIUYUTCS B 2 pasa;
0) koHueHTpauus B yBenuuutcs B 3 pasa.

17. B peakiuu C + Oz = CO2 KOHILIEHTpaLUs KUCI0PO/ia yBeJIM4YeHa B 4 pasa.
Bo ckoJIbKO pa3 BO3pacTET CKOPOCTh PEAKLINU?

18. Omnpenenute paBHOBECHBbIE KOHUEHTpPALUM B I€TEPO T€HHOU cHUCTEME
AB(r) A(r) + B(k), B KOTOpOW MpU HEKOTOPOH TEMIIEpaType YCTAaHOBHUIIOCH
paBHOBECHE, €CIM B Hadajle peakuuu B peakrope odObemMom 10 1 Haxoawsiocs 6
Mousib AB, a 3Hauenue Kc coctaBuiio 0,9.

19. B peakrop o0vemom 100 1 nomemeno 144 r H20 u 168 r CO. Ilocne
HarpeBaHusi 0 HEKoTopoil Temmeparypel B cuctemMe H20(r) + CO(r) H2(r)+
CO2(r) ycraHoBWIOCh paBHOBecue, koaudectBo CO2 mpu 3TOM cocTaBmio 88 T.
Paccunraiite 3HaueHue KOHCTAaHThI paBHOBecus K¢ mporecca.

20. Kak W3MEHHUTCS KOJHMYECTBO KHUCIOPOJA, MOJIYyYaeMOro B PE3YJIbTaTe
reTeporeHHor xumuueckoil peakuuu: 2S(k) + 2H20(r) O2(r)+ 2H2S(r), ecnu
KOHIICHTPAIIMU APYTUX Ia3000pa3HbIX PEareHToB yMEHbIINTH B 10 pa3?

B kakyto cropony OyZeT cMeImaTbcsi paBHOBECHE NP MOBBIIICHUN TEMITEpaType B
cucrteme No+3H>=2NH3?

21. B kakyioo crTopoHy OyAeT CMeIIaTbCcsi pPaBHOBECHE TMPU MOBBIIMICHUH
temmneparypsl B cucreme 2C0O,=2C0O+0x.

22. B kakywo CTOpoHy OyAeT CMeIIaTbCcsi pPaBHOBECHE TMPU MOBBIIICHUU
temriepaTypsbl B cucteme 4HCl+0,=2Cl+2H,0.

23. byner nu cMemarbes paBHoBecue B cucteme 2502+0,=2S03 npu NOHWKEHUU
JABJICHUS U €CJii Oy/IeT TO B KaKOM HaIrpaBlIeHUU?

24. byner nu cmematbesa paBHoBecue B cucteme Clo+CO=COCI, npu noBbIIEHUH
JABJICHUS U, €clid OyIeT TO B KAKOM HaIlpaBiIeHUU?

25. byner nu cMmeniatbest paBHoBecue B cucteMe No+3Ho=2NH3 npu noHuxeHuun
JABJICHUS U, €Clid Oy/IeT, TO B KAKOM HaIlpaBJICHUU?

26. B xakoM HarpaBieHuU OyJeT cMemarhes papHoBecue peakiuu 2N>+02=2N,0
IIpU YMEHbILIEHUN 00beMa?

27. Peakums mporekaer mno ypaBHeHMIOCO+H>O=CO+H;. B kakom
HaIpaBJICHUU CMECTUTCSI TMOJIOKEHUE PABHOBECUS TNPU BBEJACHUU B CHUCTEMY
JOTIOJTHUTENBHBIX KOJIMYECTB BOJIOpoa?

28. B kakom HampaBiieHHH OyJeT CMelaThCsl IOJOKEHUE PABHOBECHS
oOpatumoil xumuueckoil peakiuu 2N2+02=2N>O npu BBEJECHUU B PEAKIIMOHHYIO
CMECH JIOMOJIHUTEIBHOE KOJIUYECTBO a30Ta?

29. TloueMy npu U3MEHEHUM AABJIECHUSA CMEIIACTCS PABHOBECHE pEaKLUU
N2+3H>=2NH3 u He cMemaercs paBHoBecHe peakuuu No+0,=2NO?



30. Kaxoit 06beM 10%-Horo pactBopa ruapokcuaa kams (p=1,08 r/cmd)
MOHO npurotoButs u3 15 r KOH?

31. B 450 ma Boasl pactBopwin 50 T rugpokcuaa HaTpusa. Paccuuraiite
MPOLIEHTHYIO KOHIIEHTPAIUIO MOJTYYEHHOTO PacTBOpa.

32. CKonbKO TpamMMOB CyJib(haTta HATPUS HYKHO B3SITh JIJISI IPUTOTOBJICHHUS

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

33. IInotHOCTh 10%-HOro pacTBOpa THAPOKCHAA Hatpus paBHa 1,1 r/cmd.
CKOJIbKO TPaMMOB THAPOKCHIa HATpHs MOTpedyeTcs AJig NMpurotoBieHus 40 mu
ATOTO pacTBopa?

34. YUeMy paBHa MOJISIPHOCTH pacTBOpa eakoro kamus, ecau 600 mi ero

coaepxat 16,8 r enkoro kaaus?
35. Beruucaure pH 0,05 M HCI u 0,05 M CH3;COOH.

36. Boruucnure pH 0,01 M pactBopa NH4OH.
37. Beruncnure crenens qucconnanuu NH40OH B 0,05 M pacteope mipu 298

38. Beruucnure pH 0,01 M NaOH u 0,01 M NH4+OH.

39. CocTaBbT€ HOHHO-MOJIEKYJISIPHBIE U MOJICKYJISIPHBIE YPABHEHUS PEAKIINU
TUIPONN3a M yKaxuTe peakuuio pactBopo conei: CH3COONa, ZnCly NH4Cl,
K2CO3, Alp(S04)3, KCI, CuClp, NapSiO3  FeCl3, NapSO4, NH4NO3,
Na2S03, KCN, FeClp, NapS, ZnSO4, K2Si03, NiClp,

340. Kakyro MOJISIpHYIO KOHIICHTPAI[MI0 UMEET PACTBOP COJSHON KHUCIOTHI , €CIU
pH pactBopa pasen 1,6?

41. Kakyro MOJSPHYIO KOHIIEHTPALIMIO UMEET PACTBOP TMIAPOKCUAA Kalusl, €CIIH
pH pactBopa pasen 12,67

42. CocraBpT€ MOJEKYJSIPHBIE M HWOHHO-MOJIEKYJSIDHBIE YPAaBHEHHs TMAPOIU3A
coJieit: cynbduaa kanus, cyiabdara megu (1)

43. Hanumwure ypaBHEHUS pEAKUUN THUIPOJIM3a B MOJEKYJISIPHOM M HOHHO-
MOJIEKYJIIPHOM BUJE IJIsl XJIOPHUIA aTIOMUHHMS U alleTaTa HaTpusl.

44. CocraBbT€ YypaBHEHMS THUIIPOJIM3A COJIEM B MOJIEKYJISIPHOM M HOHHO-
MOJIEKYJIIPHOM BHUJE: CyJbduTa Kanus, cyiabhuaa amroMUHUS.

45. Kakyro peakiuio JOJKHbI MMETh pacTBOPBI COJIEH: LMOHATa aMMOHHS,
cyibdara nuHKa. OTBET MOATBEPAMTE COOTBETCTBYIOIIMMHU MOJEKYJISIPHBIMU U
MOHHO-MOJIEKYJISIPHBIMU YPABHEHUSIMH.

46. CocTaBbT€ HOHHO-MOJIEKYJISIPDHBIE W MOJEKYJSIPHbIE YpPaBHEHHUSI PEAKLIUU
TUAPOTIU3a U YKAXKUTE PEAKIHI0 PACTBOPOB COJIEH: XJIOPUJA AMMOHUS, CHIIMKATa
HaTpUSL.

47. CocTaBbT€ HOHHO-MOJIEKYJISIPHBIE W MOJEKYJSPHbIE YpPaBHEHUSI PEAKIUU
TUIPOJIM3a U YKAKUATE PEAKLMI0 PAacTBOPOB COJEH HUTpaTa aMMOHUS,XJIOpHA
menu (II).

48.Hanuiure ypaBHEHMs peakIMil TUAPOJIM3a B MOJIEKYJISIPHOM M HOHHO-
MOJIEKYJIIPHOM BUJIE 715 CyJib(paTa amOMUHUS U KapOoHaTa Kausl.

49. CocraBbTe ypaBHEHMS THUIPOJIM3a COJIEM B MOJIEKYJISIPHOM M HOHHO-
MOJIEKYJIIPHOM BUJIE: CHIIMKaTa Kajus, CyJabdara aJtOMUHHUS.



50. Kakyro peaknuio JOJDKHBI UIMETh PacTBOPHI COJICH:IMOHATA HATPHS, XJIOPHUIA
muHKa. OTBET MOATBEPAWTE COOTBETCTBYIOIIMMH MOJICKYJSIPHBIMH W HOHHO-
MOJICKYJISIPHBIMH YPaBHCHUSMH.

51. CoctaBbTe HOHHO-MOJEKYJSIPHBIE M MOJICKYJSIPHBIC YpPaBHEHUS PEaKIUu
TUAPONU3a U YKAKUTE PEaKIUI0 pacTBOpoB cojei: xuopuaa sxenesa (I11),
cyJib(uTa HaTpUL.

OJIP. 3amanus k jnabopaTopHbIM paboTaM Mo pazzeny «3aKOHOMEPHOCTH
MPOTEKAHUS PEAKLII:

JlabopaTopHas pabdoTa 3.

1) mpuroroButs 100 Mt 5 % (2 %, 3 %, 1 %) pactBopa u3 20 % pactBopa
xJiopuaa HaTpus (cynbdara HaTpus).

2) paccuuTaTh MOJISIPHYIO KOHLEHTPALUIO, MOJSIPHYIO KOHIIEHTPALIMIO
AKBUBAJICHTA, MOJISIIBHYIO KOHIIEHTPALIMIO, TUTP IPUTOTOBIEHHOTO pacTBOpa
JlabopaTopHas pabora 4.

1) BBIMOJHUTH XUMHUUECKUN SKCIIEPUMEHT I10 M3YUCHHUIO 3aBUCUMOCTH
CKOPOCTH PEaKIUK OT KOHIIEHTPALIMK PEearupyroux BEIeCTB U TEMIIEPaTyphl Ha
IpUMeEpPEe B3aUMOACHCTBUS THOCYIIb(aTa HATPHUS C CEPHON KUCIOTOM;

2) Mo JaHHBIM ONBITA PACCYUTATh OTHOCUTEIBHYIO CKOPOCTbh PEaKIMU U
IIOCTPOUTh KPUBYK) 3aBUCUMOCTH CKOPOCTH PEAKIUU OT KOHUEHTPALUU
THOCYJIb(paTa HATPHUS U OT TEMIIEPATYPHI;

3) BBINOJHUTH OMNBIT MO W3YYEHUIO BIIMSHUS KaTajlu3aTopa Ha CKOpPOCTh
XUMHYECKOU pEAKIIUU.

JlaGoparopHas  paGora 5. PactBopel  amekTponuToB. M3mepenue
BOJIOPOJTHOTO MOKA3aTels CPE/Ibl DIIEKTPOXUMUYECKUM METO/IOM.

1) u3yuuth ycrpoilctBO M mpuHUMN padotrel pH Merpa. BbinmonHuUTH
AKCIEPUMEHT MO JJICKTPOXUMHUYECKOMY OMPEACIICHUIO BOJOPOHOIO MOKa3aTels
cpeabl B IPUTOTOBJIIEHHBIX PACTBOPAX JIEKTPOJIUTOB Pa3HON KOHLIEHTPALINH;

2) paccuutatb pH  TPUTOTOBIEHHBIX  PACTBOPOB, CPAaBHUTh C
AKCHEPUMEHTAIbHO-HAWICHHBIMY 3HAYECHUSIMU.

Jus texkymero kourpoJis TK 3:

OIIK-1 — Croco0eH ucnoiIbp30BaTh IMMOJIOKCHUS, 3aKOHBI U MCTOAbI CCTCCTBCHHBIX HAYK U
MaTEMaTUuKHU JJId pCHICHUA 3a1a4q PIH)KGHGpHOfI JACATCIIbHOCTH

OIIK-1.3 — JleMOHCTpUpYET 3HAHHE OCHOBHBIX 3aKOHOB XHWMHUU U TOHUMaHHE
XAMWYECKHUX MPOIECCOB

Tect

Bonpoc Bapuanmuvr omeema

1. Ilepgvimv Ha xamooe Oyoem Cu
B0CCMAHABTUBAMBC U3 CMeCU Zn
600nbix pacmeopos Cu(NO3)2 u Oba memainna 0OHOBPEMEHHO
Zn(NO3)2 OOUHAKOBOU Cu, H2, Zn oonospemenno
KOHYeHmpayuu:
2. Bewjecmso, npu anexmponusze NaCl
600HO20 pacmeopa U pacniasa CuCl;




KOMopozo Ha INeKMpooax CuS0O4

obpazyiomcesi 00UHAaKo8ble NaOH

npooyKmul.

3. Pacmeop conu, npu CuSO4

9NIeKMpOaU3e KOMOopot ZnSO4

obpasylomces uemvipe geujecmed Na2§
CaCl2

4. Coenacno  3HaueHUAM
CMAHOAPMHBIX  IJIEKMPOOHBIX
nomeHyuanos

0 _

EFE3+ I.'rFEZ+_077B,
0 _

ECIZ ,."2 ™ —1,363,
0 _

ES.. 25:~—=1.06B,

Ep 1,1-=0,54 B
2
cynopam  owcenesa  (IIl) 6

OpOMUO U UOOUO UOHDL

MONbKO UOOUO-UOHDbL

nmoJbKo )CJZOpI/la-LlOHbl

6ce 2an02eHu0-uoHbl

CMAaHOApmMHOM pacmeope

oKucagem...

5. Pacmesop conu npu CuCl;

9IeKmpou3e Komopoti Ha Na2S04
Kamoode u Ha aHooe 8blOeIIOMCS AgNO3
easwvl Cul?

6. Cpeoa pacmeopa 6 KamoOHOM
npocmpancmee npu dNeKmpoIuse
600HO20  pacmeopa  uooudd
Kanusi:

He usmenumcs

Cmanem xucnou

Cmanem wenounou

Cmanem HelimpanbHOU

7. B OKuUCIUMETIbHO-
80CCMAHOBUMENbHOU pPeaKyuu
6NaOH + 3Cl> = 5NaCl +
NaClOs +3H:0
MONEKYIAPHBIU XTIOP ...

oKucjiemcs u eoccmaHaesaueaemcs 00H06p€M€HHO

I’lO()@@pZCUOWlC}Z moJbKO OKUCIIeHUI0

Heé U3MeHAem OKUCIUMENbHO-60CCNAHOBUME/IbHO2O COCMOAHUA

noéeepeaemc;z MOJIbKO 60CCMAHO61EHUIO

8. Yucio onexmponos, komopoe omoaem I Mmonb 60ccmMaHO8UmMENsT 6 OKUCIUMENbHO-
soccmanogumenvrou peaxyuu KOH+S=K>S03+ K>S+ H20 pasho...

9. IIpu OKUCTIUMENIbHO-
B0CCMAHOBUMENLHOU PeaKyuu
8 HeumpanibHou cpeoe
nepmaneanam xaaus (KMnQOy)
goccmanasueaemcs c
obpazosanuem ...

Mn

KoMnOq

MnQO:.

Mn™

10. Ilpu 3apsoke ceunyo6020
AKKYMyn1amopa — Ha — amooe
npomexaem npoyecc

PbSO+ + 2e—>Pb +SOi_ -

PbhO> + 4H* + SO Z‘ +2e—> PbSOu+ 2H>0

Pb + SO z‘ —>PbSO4 + 2e

PbSO4 + 2H0—PbhO:> + 4H* + SO Z‘ +2e

11. B 2a1bBAHUYECKOM
onemenme ¢ KAOMUEBbIM
Kamooom 6 Kadecmee anood 6
CMAHOAPMHBIX VCA08UAX
Modicem 8bICIYNAMb
91eKMPO0.

YUHKOBDIU

HUuKeneswll

cepeopsHbl

MeOHblU




12. Ilpu snexmponuze 600H020

pacmeopa cyrvghama meou (11) SO:

C UHEPMHBIMU IIEeKMPOOaMU Cu

Ha amnooe npoucxooum 0:
gblOeeHUe seujecmaa,

Qopmyna komopoco umeem

8U0

13. . Vpasunenue npoyecca, 2H>0 - 4e— 4H"+0:T
npomexarwezo Ha Kamooe K"+ e—K’

npu  31eKmpoause  600HO20 2 H +2e—H>
pacmeopa 2udpoxkcuoa Kauius, 2H20 + 2esILT + 20H
umeem 6uo

14 3nauenue pH pacmeopa Cu(NO3):
yeeauuusaemcs 8 pesyibmame NaCl
INEKMPOAU3A € UHEPMHBIMU CuCl>
NeKMpooamu 800H020 Na:>S04
pacmeopa  conu,  Gopmyra

KOMOPOU umeem 6uo:

15. Haubonvwee rkonuuecmeo Cd
neKmpuyecmsa nompeoyemcs Hg

ons NOIYYeHUs. nymem Mg
INEKMpOaU3a (861X00 NO MOKY Cu
npunsimes  pasuvim  100%) 1

2pamma ...

16. IIpu snexkmponuze 6001020 Hg, Cu, Ni, K

pacmesopa, codeparcawye2o Hg, Cu, Ni, K, H>
Humpamer pmymu (Il), meou Cu, Hg, Ni, H>, K
(1l), nuxens (Il) u xaws 6 Hg, Cu, Ni, H>
CMAaHOApMHBIX VCILOBUSX,

nocne008amenbHOCHb

8blOeNeHUs sewecmsa Ha

Kamooe umeem 8U0:

17. Ipu NOBbIUEHHOU SO:
8I1AJHCHOCTNU Hauboee N2
KOpPO3UOHHO-AKMUBHBIM CO:

2a30M ABIAEMCAL ... co

18. JKenesnoe usdenue npu YUHK
HapyuieHuu yenocmuocmu 071060
NOKpbIMus 80 BIANCHOU MazHuu
ammocgepe oyoem AMIOMUHUL

paspyuwiamscs bvicmpee, eciu
Memainiom NOKPbIMUsL
sA6nsemcs

19. Ilpu xoppo3uu, cesazanHou
C  Hapywienuem  YUHKOBO20
NOKpbIMUs ~ HA  JHCENe3HOM
uzoenuu 80 G1ANCHOM 6030yXe,
Ha aHooe Oydem Npomexkamv
peakyus, ypasHenue Komopou
umeem 8uU0:

40H" - 4e = 2H20 + O2

Zn%-2e = Zn**

Fe%-2¢ = Fe?*

Fe?" + 2¢ = Fe.

20. Cymma koappuyuenmos 6 CymmapHom ypasHenuy npoyecca 31eKmponu3a 600H020 pacmeopa

HUmMpama cepeopa pasma ...




21 s docmudicenust Mapeanyeebiil EY =-1,18 B
Haubonvueeo snauenus 3/]C M n2+/M n
2AIbBAHUYECKO20 — dlleMeHmd, 0
O0OHUM u3 91EeKMpPooos Hukenegolti E T -0,25B
KOmMopo2o s651emest Ni®" /Ni
CMAaHOapmHbul YUHKOBbLUL cepebpanviii E 0 =+0,80 B
anexmpoo  ( EY = — Ag+/ Ag

Zn2+ / Zn

. -0

0,76B), 6 kauecmee 6mopoco mednoui £ 2+ =+034B
Heobx00UMo UCNONb3068aMb Cu™ /Cu
CMAHOAPMHDBILL 2IeKMPOO.

22.Cymma koa¢ghghuyuenmoes 6 CyMmmapHom ypasHeHuu npoyecca 31eKmpoau3a 600H020 pacmeopa
Humpama cepeopa pasHa ...

23.Ilpu snekmponuse pacmeopa xaopuoa meou(ll) na xamooe evioenunocv 12,7 2 meou. Ob6wvém

easa (1.y.), 8vl0enUBULe20Cs HA aHOOe, PABEH JI.

24. Ilpu npoxodxcOoenuu uepes pacmeop HUMpaAma cepedopa KOIUYecmed I1eKmpuiecmsa
senuyunou 48250 Kn na xamoode obpaszyemcs epamma(—os) uucmoeo cepeopa (F=96500
Ki/monv)

25. DJ]C meonoeo KOHYEHMPAYUOHHO20 2ANbEAHUYECKO20 dleMeHma bydem umems HAubOIbULee
3HayeHue, eciu OOUH U3 IIEKMPOOo8 CMAHOAPMHYIL, a Opyzoll nocpysceH 6 pacmeop,
KOHYEHMPAayusi UOHO8 MeOU 8 KOMOPOM COCMABSIeMm MOTB/.

26. Cymma koa¢hpuyuenmos 6 nesoti yacmu ypasuenus peaxyuu KMnO4 + K2SO3 + H2SO04— ...
cocmasusem ...

Bomnpock! k komimiekcHoMy 3ananuto TK3 (Cpe)
1. YTo Takoe 3JIeKTPOOTPULATEIbHOCTh aToMa?
2.YT0 Takoe CTeneHb OKUCICHUSA?
3.B 4yem oTiM4Me NOHITUIN BaJIEHTHOCTU U CTENIEHU OKUCIICHUSA?
4. Kak Ha3bIBAIOTCA PEAKIIMU, COPOBOXKIAIOIINECST N3MEHEHUEM CTEIICHU
OKHUCIICHUS?
5.B 4eM CcylIHOCTh MPOIIECCOB OKUCIICHUSI U BOCCTAHOBJICHUS ?
6. Kakue MoJieKyJibl, aTOMbI HOHBI MOTYT OBITh BOCCTAHOBUTEIISIMU, & KAKUE —
OKHCIIATENAMU?
7. Kak onpenensieTcsi CTENEeHb OKUCICHUS SJIEMEHTOB B COEIUHECHUU?
8. Kak knmaccugpuuupyrorcst OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH ?
9. [lpuBenure TmpaBUiia ONPEACICHUS CTEINEHEH OKHUCIEHUS JJIEMEHTOB B
COEJIMHEHHUSIX.
10. Kakx Bnmsier cpena Ha NOPOTEKAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
MIPOIIECCOB?
11. Kak onpenenuTs HanpaBJIeHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKLIMH?
12. Kakue nporecchl Ha3bIBatOTCS 3JIEKTPOXUMHUECKUMHU?
13. Ha kakue qBa TuIa noApa3aeistoTCs JIEKTPOXUMHUYECKUE TTPOLIECCHI?
14. Yro Takoe 3JeKTPOAHBINA MOTEHIUAIT?
15. MoXHO JU 3KCIEPUMEHTAIBHO OMpPEACTUTh a0COTIOTHOE U OTHOCHUTEIIHLHOE
3HAYEHUE AJIEKTPOJAHOTO MOTeHIaa’?
16. Uto Takoe NBOMHOM AIEKTPUUYECKUI CII0I1?




17. Yto takoe anexkrpon? HazoBute TUIlbl 351€KTpOJI0B. Pacckaxure ycTpoHCTBO
BOJOPOJHOTO 3JIEKTPOAA.

18. YUto Takoe cTaHIapTHBIE 3JIEKTPOIHBIEC TOTEHIMAIIBI METAJIIIOB?

19. TloTeHIMan Kakoro >3JIEKTpOJa MPUHUMAIOT PABHBIM HYJIIO M HCHOJB3YIOT B
KAueCcTBE OHJIEKTPOJA CpPAaBHEHUSA IMPU H3MEPEHUU HIEKTPOAHBIX IMOTEHIHUAJIOB
Pa3IUYHBIX METAJIOB?

20. Kakyro wuH(MOpMALHIO COACPKHUT DICKTPOXUMHYECKHA P CTaHIAPTHBIX
AIIEKTPOHBIX MOTEHIMANOB? (Psi HANPSXKEHUN METauioB)?

21. Kak omnpenenssto 3HAYEHUS OHJIEKTPOAHBIX ITOTEHUHUAIOB JUIsl YCIIOBHA,
OTJIMYAIOIINX OT CTAaHJAPTHBIX ?

22. OT 4yero 3aBUCHT AIEKTPOAHBIN MOTEHIMAI MeTasu1a?

23. Yto Takoe raJilbBAHMYECKUHN JIEMEHT?

24. B uem mpuyMHA BO3HMKHOBEHHS DJIEKTPUYECKOTO TOKA B TaJIbBAHUYECKOM
3JIeMEHTE?

25. KakuM 00pa3om 3aUCBIBAIOT YCIOBHO CXEMY raibBAHUYECKOTO dJIeMEHTa?

26. Kakoii aieKkTpoJ Ha3bIBalOT KaTOJ0M, KAKOW — aHOJIOM?

27. Kakue npouecchl MPpOTEKalT Ha aHOJIE, Ha KaToe?

28. Kakoil 3JIeKTpoJ B TaJIbBAHUYECKOM JJIEMEHTE SBJSETCS KATOIOM U KaKOU
aHoJoM?

29. Kak 3amuceiBaeTcss TOKOOOpasylomlas peakius JUisi TalbBaHUYECKOTO
3nemenra?

30. Yro Ha3bIBatOT AnekTpoABMKYyIIeH cuioi (3/C) ransBaHn4eckoro snemMeHTa?
31. Kak Beruucistor 3/[C raapBaHHYECKOro dj1eMeHTa?

32. Kak cBs3anbl Mexnay cobori BenuwuwHbl JDJIC u sHeprum ['mbbca st
XUMHUYECKOTO MPOIIECcca, JEKAIIEr0 B OCHOBE PabOThI ralbBAHUYECKOTO dJIEMEHTA?
33. Yro Ha3biBaeTcs 35eKTposin3oM? IIpu Kakux ycaoBUAX BO3ZMOKEH 3JIEKTPOJIN3?
34. Kakue 37€KTpO/Ibl IPH JIEKTPOJIM3€E HA3bIBAIOTCS KaTOA0M U aHoaoM? Kakue
MPOLIECCHI TPOTEKAIOT Ha 3TUX AIEKTPOAAX MPH IEKTPOIn3e?

35. Kakue MeTamiabl MOXXHO TOJIYYUTh IMPU DJIEKTPOJU3E PACIIaBOB U HEJb3s
MOJIYYUTb MPHU SIEKTPOIU3E BOJHBIX PACTBOPOB UX COJIEH?

36. MoxeT JI1 pacTBOPATHCS KAaTO MPH IEKTPOJIN3E?

37. Kaxk mnporekaer mpouecc OKHCIEHUsS IIpU MPOBEACHUU DIIEKTPOIM3a C
HEpPacTBOPUMBIM aHOAOM?

38. Kak mnporekaeT mpolecc OKUCICHUS TpPU MPOBEICHUM JIIEKTPOJIM3a C
AKTUBHBIM, PACTBOPUMBIM aHOJOM?

39. Kakue 5>1eKTpOXMMHYECKHE TMPOLECChl MPOTEKAIOT MPH  BJIEKTPOIU3E
PacCIIaBOB JJIEKTPOJIUTOB?

40. Yem oTauyaeTcsi AJIEKTPOJIU3 BOJIHBIX PACTBOPOB  3JEKTPOJUTOB  OT
ANEKTPOJIN3a UX PACILIaBOB?

41. Jlnga Kakux METaUIOB XapakTep KaTOJHBIX IPOLECCOB MPH JIIEKTPOJINU3E
pacTBOPOB U PACIJIaBOB MX COJIEH OJMHAKOB?

42. KakoBa moclieI0BaTeIbHOCTh BOCCTAHOBJIEHUSI HA KaTOAE MPU AJIEKTPOJIHU3E
BOJTHBIX PaCTBOPOB 3JIEKTPOIUTOB?

43. KakoBa nocienoBaTebHOCTh OKUCICHUS Ha aHOJIE IPH DJIEKTPOJIN3€ BOJHBIX
PacTBOPOB ANEKTPOIUTOB?



44. OKHUCIISIIOTCS JIM HAa aHOJE aHHOHBI OKCOKHCIIOT IpPHU 3JEKTPOIU3€ BOJHBIX
PacTBOPOB COOTBETCTBYIOIINX KUCIOT U 00pa3yeMbIX UMU COJIEH?

45. Kakue TUIbl aHOJIOB Bbl 3HaeTe?

46. Ha yeM 0OCHOBaH METOJ OUUCTKH METAJIJIOB AJIEKTPOIU3OM?

47. B uem cymHOCTb 3aKk0HOB Dapajiesi, ONUCHIBAIOIINUX KOJTUYECTBEHHYIO CTOPOHY
MPOIIECCOB ANEKTPOIHN3a?

Tumnossie 3amaun (P33):

1. Jlnsi mpUBENEHHOTO YpaBHEHUS OMPEICTUTE CTCIICHHU OKHCIICHHS BCEX
aTOMOB, BXOIOJAIIMX B MOJICKYJIbBI HCXOIAHBIX BCHICCTB H IIPOAYKTOB PCAKIHH.
HaﬁﬂHTe 9JICMCHTBI, MCHAIOIMINC CTCIICHb OKHCJIICHUA, YKAKUTC OKUCIUTCIIb U
BOCCTAaHOBUTENL. PaccraBpTe KOX()(UIMEHTHI METOAOM HOHHO-DJIEKTPOHHOIO
OajlaHCca C y4eTOM CpPEIbl, B KOTOPOM INPOTEKaeT peakuus (KHUCias, LeJ04Has,
HEUTpasibHas).

KMnOg4 + P + H)SO4 — H3PO4 + K»SO4 + MnSOy4
KOH + Cl, — KCI + KOCI1 + HO

NaNO; + PbOj + H»SO4 — NaNO3 + PbSO4 + H>O
Jo+H)S—>HJ+S

Sn + HNO3 — Sn(NO3)2 + NH4NO3 + H2O

H2S + H2SO4 — S + SO2 + H2O

SOy + KMnOg4 + HyO — K2SO4 + MnSO4 + H>SOy4
PbO, + HC1 — CIp + PbCl, + H,O

Bi+ HNO3 — Bi1(NO3)3 + NO + H,O

KCIO3 + HCl - KC1 + CI + H>O

KMnOg4 + NO + H»SO4 - HNO3 + MnSO4 + K»SO4 ++ KNO3 + H,O
Jo + Brp + HDO — HJO3 + HBr

Sn + H>SO4 — Sn(SO4); + SO, + HLO

Cl, + KBr + KOH — KBrO3 + KC1 + H,O
Mn(NO3), + KC1O3 + HoO - MnO;, + HNO3 + KCl
CrpO3 + KOH + KNO3 — K7CrO4 + KNO, + HyO
KMnOg4 + K5S + H O - MnO, + KOH + S

Fe + HNO3 — Fe(NO3)3 + NO + H,O

FeSO4 + H>SO4 + HNO3 — Fer(SO4)3 + NO + HyO
SO, + Clp + HbO — H2SO4 + HCI

2. CocraBpTe CX€Mbl JBYX TajlbBAHUYECKUX DJIEMEHTOB, B OJIHOM W3
KOTOPBIX MeJb CIIyXuja Obl KaTOJAOM, a B IPyroM aHojoM. Hanuiure ypaBHEHUS
peaKkiui, MPOUCXOMIIINX TPU padOTe ATUX BJIEMEHTOB. BblUuCIUTE 3HAYEHUS
cranaapTHbix DJC aiis 3TUX rajabBaHUYECKHUX JIEMEHTOB.

3. Beluwcaure MOTCHIMAT BOJOPOAHOTO 3JekTpoaa, eciau [H']=



=3,8-10-3 monn/ 1.

4. Tlorenuman BomopoaHoro sjektpona paseH —0,145 B. Onpenenure pH
pacTBopa.

5. Beruuciure, kKak W3MEHUTCSA BJICKTPOJHBIM TMOTEHIMAT IUHKA, €CJIHU
KOHIICHTpAIUsl pacTBopa cyibdaTa NHWHKA, B KOTOPBHIH IOTPY)KEHAa ITMHKOBAs
ractuHa, ymenbiutces ot 0,1 1o 0,01 Momnw/m.

6. lloTeHumam MapraHueBOro 3JIEKTPOJA, IOMEHNIEHHOIO B pacTBOpP €ro

conu, coctaBun —1,1 B. BelunMciauTe KOHIEHTPAIMIO HOHOB Mapranna Mn2T
(MomB/m).

7. BblumcanTe HOTEHIMAN JKEIE3HOT0 SIEKTPO/Ia, IIOIPYKEHHOTO B PaCTBOP,
conepxamuii 0,0699 r FeCly B 0,5 1.

8. PaccumraiiTe 3J1eKTPOIHBIE TIOTCHIMAIBI MATHHUS B PACTBOPE €0 COJH IIPH
KOHLIEHTpanusax uoHa Mg2* 0,1; 0,01; 0,001 mons/m.

9. BeumcauTe KOHIEHTpanuio HoHoB HT B pacTBope, B KOTOpOM IIOTEHIIUA
BOJIOPOJIHOTO 3JIEKTpoa paBeH —236 MB.

10. Onpenenure BEIMYUHY 3JEKTPOJHOIO MOTEHIMAIA MEAU, MOTPYKEHHOMN
B 0,0005 M pactBop Cu(NO3),.

11. INpu kaxoii koHueHTpayuu KoHoB Cu2™ (MOJIB/I) 3HAYEHHE MTOTEHIUANA
MEIHOTO  3JEKTpPOJla  CTAHOBUTCS  PaBHbIM  CTAHJAPTHOMY  IMOTEHLHUATY
BOJOPOJHOTIO 3JeKTpoaa’?

12. OJIC  rajapbBaHMYECKOTO  DJEMEHTa, OO0pa30BaHHOTO  HUKEJEM,
IIOTPYKEHHBIM B PACTBOP €TO COJM C KOHLEHTpAuueid HOHOB HuKens 10-4 Mos/m,
U cepedpoM, MOrpyKEHHbIM B pacTBOp ero coyiv, paseH 1,108 B. Omnpenenure

KOHILEHTPALUIO MOHOB Ag™ B pacTBOpE €ro coJu.

13. CoctaBbTe cxeMy paOOThl rajbBaHUYECKOTO 3JEMEHTa, 00Pa30BAHHOTO
JKEJIe30M U CBUHIOM, mnorpyxeHHeiMu B 0,005 M pactBopel uX coieil.
PaccuuTtaiite 9JIC sTOr0 3;emMeHTa.

14. CocTtaBbTe CXEMy IMPOIECCOB, IPOHMCXOIAIMINX MpH pPadboTe MEIHO-
KaJIMUEBOT'0 TaJIbBAHUYECKOTO 3JIEMEHTA B CTAHJAPTHBIX YCJIOBUSX, pACCUMTANTE
ero DJIC. Uto Takoe KOHIIEHTPALIMOHHBIN rajibBaHn4eckuil 3neMeHT? [IpuBenure
npumep.

15. Berunciiure DJIC cepeOpsHO-LIMHKOBOTO TallbBAHMYECKOTO 3JIEMEHTA,
eciau oOpa3yrolue ero JJIEKTPOJAbl MOTPY>KEHbl B PACTBOPHI C KOHIIEHTpalUeH
katuoHa 0,002 monb/11. CocTaBbTe CXEMY AJIEMEHTA.

16. Paccunraiite 3OJIC rambpBaHWYECKOro 2JJIEMEHTa, OOpPa30BaHHOIO
MarHueéM M IUHKOM, MOrPY’KEHHBIMH B PAcTBOPBI UX COJIEH C KOHLEHTPALMSIMU
nonoB [Mg21]=1,8-10-5 , [Zn2+]=2,5-10-2 moms/ 1.

17. CoctaBbTe CXEMy KOHIEHTPALIMOHHOTO TaJbBAHUYECKOIO JJIEMEHTA:
cepeOpAHBII SIEKTPOA B pacTBOpe ero coir ¢ [Agt]=10-4 mons/n1 u cepeOpsaHbIi

>nekTpos, B pactsope ¢ [Agt]=10-3 monw/ 1. YkakuTe, Kakoi H3 >IEKTPOIOB
OyJzeT aHoJoM, Kakoii - katogom. Paccuuraiite DJIC snemenTa.



18. Paccuuraiite 3/IC rambBaHMYECKOTO SJIEMEHTA, COCTOSIIETO U3 JIBYX
MEJIHBIX TUIACTHH, TOTPY>XKEHHBIX B PAacTBOpP COJM MEIU C KOHIIGHTpAalHMeH Yy

oHOro 13 31ekTponoB [Cu2t]=1,0 mons/ 1, a y apyroro - [Cu2t]=10-3 mons/m.
19. TanpBaHuYecKas LeNb COCTABIEHA U3 JKeNe3a, HOTPYKEHHOTO B PACTBOP

ero ComM ¢ KOHLEeHTpauueil moHoB Fe2', pasmoit 0,001 momws/n, u Memw,
norpy>k€HHoi B pacTtBop €€ cosnn. Kakoil KOHLIEHTpaluu AOHKEH ObITh PacTBOP
Menu, yToObl DJIC 1enu Obuta paBHOUM HYJIIO?

20. Hanummre ypaBHEHHS HJIEKTPOAHBIX MPOLECCOB, MPOTEKANOIIUX IPHU
anekTpoau3e BoaHoro pactBopa BaCly ¢ yrompHbIMH 3jekTponamMu. UTO Takoe

noJisipu3aius B mpoiieccax 3JiekTpoinza? Kakue BUAbI MOISPU3ALMU Bbl 3HACTE U
KaKOBBI PUYMHBI UX BOZHUKHOBEHUS?
21. Ilpu snexTponuse BogHoro pacrsopa SnCly Ha aHojae Boiaenuinoch 4,43

mutpa Cly (ycnoBusi HopMaibHbie). Kakoe BelecTBO M B KaKOM KOJMYECTBE

BBIJCIINIIOCH HA KaToae? Hanumure cxemy aJ1eKTpoau3a.
22. Hanmmure ypaBHEHMS JJIEKTPOAHBIX IPOLECCOB, MPOTEKAKOIIUX IIPHU
anekTponausze BoaHoro pactBopa FeCls ¢ uHeptHeiM aHomoM. Kakosa

IIOCJIEI0OBATEIILHOCTD OKUCJICHUS MOHOB M MOJIEKYJI Ha aHOJE IIPU DJIEKTPOJIU3E
COJIEH pa3INYHbIX TUIIOB?

23. Kakoit o0beMm kuciopona (H.y.) BBIICTUTCS TPH TMPOMYCKAHWU TOKa
cuino 6 A B teuenue 30 muH 4depe3 BoaHbli pactBop KOH? Hamummre cxemy
ANEKTPOJIU3a BOAHOro pactsopa KOH.

24. Hanmmure ypaBHEHMS JJIEKTPOAHBIX IPOLECCOB, MPOTEKAKOIIMUX IIPHU
anekTpoause BogHoro pactBopa Ca(NO3), ¢ uHepTHbIMU 3nekTponamu. Kakosa

IIOCJIEI0OBATEIBHOCTD BOCCTAHOBJIICHUS MOHOB M MOJIEKYJ Ha KaToxe IpH
AIEKTPOJIM3E COJNEN PA3TUYHBIX THUIIOB?

25. Ilpn kakoW cwie TOKa MOXXHO MNOJNy4YuTh Ha Karonxe 0,5 r Hukend,
nojasepras 3nektposusy pactBop NiSO4 B Teuenue 25 muH? Hanmummre cxemy

npolecca MEKTPOIU3A.

26. Ilpu snekTponu3e pacTBOpa XJI0pHU/ia JBYXBAJIEHTHOIO METasla Ha aHOJIE
BbIZIEMIIOCH 560 Mil ra3a (yCioBHUSI HOpMAJIbHBIE), a HA KaTOJIE€ 3a 3TO K€ BpeMs
BbIIETWIOCH 1,6 T Metaiuta. Kakoit 3to meramn? Hanummre cxemy 35€KTpoiau3a
pacTBOpa COJH.

27. Kakasi macca cepeOpa BBIJEIUTCS MPU MPOMYCKAaHWU TOKA CUJION 6 A
yepe3 pacTBop HuTpara cepedpa B Teuenre 30 muH? Hanumure cxemy mnpoiiecca
AJIEKTPOJIN3a pacTBOpa HUTpaTa cepedpa.

28. Ilpu mpoXO0XKIEHUU Yepe3 PacTBOP COJIM TPEXBAJICHTHOTO METalljia TOKa
cuimon 1,5 A B teuenme 30 MuMH Ha karoge Beigenuiiock 1,071 r meramna.
Onpenenure aTOMHYIO Maccy MeTajuia.

29. Ilpu snexrpoause BoaHoro pactsopa Crp(SO4)3 TokoM cuioi 2 A macca

KaToaa YBCINYNIIACh Ha 8 r. B Teuenue Kakoro BpPEMCHH IIPOBOANIIN 3JI€KTpOJII/13?
Hanumure CXCMY IIponecca dJICKTPOJIn3a.



30. OnumuTre TpoIecC piKaBJICHUsS jKejie3a BO BiaxkHoW armocdepe. K
KaKOMY THITY KOPPO3UH - XUMHUECKON HUIIN 3JIEKTPOXUMHUYECKON - OTHOCHUTCS 3TOT
nporiecc? Hanuimmnre ypaBHEHUS COOTBETCTBYIOLIUX PEAKIIHIA.

31. Onuuure CyuHOCTh Ipoliecca 3JIEKTPOXUMHUYECKON Koppo3uu. [Touemy
B MHEPTHOW aTMoc(epe Mpolecc KOPPO3UH MPOTEKAET 3HAYMTEIBHO MEIJICHHEE,
YeM Ha BO3ayxe?

32. KatogHbIM MM aHOJHBIM SBJISIETCSI CBMHIIOBOE MOKPBITHE Ha Kele3e?
CocTtaBbTe YpaBHEHHsSI AHOJHOTO M KAaTOJHOTO MPOIECCOB KOPPO3UH TaKHX
W3JIeJIUN PU HAPYLIEHUHU LEIOCTHOCTHU MOKPBITUS BO BIIAJKHOM BO3yX€E.

33. Oxapakrtepu3yiTe  aHOAHBIA W  KATOAHBIA  NPOLIECCHl  IpHU
AIEKTPOXUMHUYECKON Koppo3uu. Kakyto ponb urpaer atMochepHblii KUCIOPOI B
npoleccax Koppo3uu?

34. OOBsiCHUTE CYIIHOCTH IPOIIecca KOPPO3UHU Kelie3a, MOKPHITOTO IUHKOM.
Hanummre cOOTBETCTBYIOIIME YPABHEHUS PEAKLIUM.

35. Ins nuIeBbIX KOHCEPBOB NPHUMEHSIOT MOCYLy W3 JINCTOBOTO JKEJe3a,
IIOKPBITOTO OJIOBOM. ByJIeT JIn 3TO MOKPBITHE INEKTPOXUMUYECKOW 3aIMUTON MPH
MTOBPEXIAEHUH €J10s1 0J10oBa? J[aiiTe MOTUBHPOBAHHBINA OTBET.

36. IloueMy XMMHUYECKM YHUCTOE JKEJEe30 sBJIAETCS Oojee CTOMKUM IMPOTHUB
KOpPpO3UH, YEM TEXHUYECKOE Kene30? J[ailTe MOTUBUPOBAHHBIN OTBET.

37. Onummre mpoiecc aTMOCPEpPHOH KOPPO3UHU Kelle3a, TOKPBITOTO CIOEM
HUKENs, NPU HAPYUIEHUU LEJIOCTHOCTU MNOKpbITHS. [IpuBenute 351eKTpOH-HBIE
YPaBHEHHS aHOJAHOTO U KaTOJHOTO MPOLECCOB.

38. JKenezHoe wu3aenue MNOKPHUIM KaaMHEM. AHOJHBIM WM KaTOIHBIM
aBigercss 3To0 NOKpbITHE? CoOCTaBbTE 3JIEKTPOHHBIE YPAaBHEHHS AaHOIHOIO H
KaTOZHOT'O MPOLECCOB KOPPO3HH 3TOT0 MU3JIE€TUS BO BJIAXKHOM BO3AYXE U B COJISIHOM
KHCJIOTE.

39. B yeM 3aKiIr04aeTcs CYIIHOCTh NPOTEKTOPHOM 3aIUTHI METAJUIOB OT
KOppO3uu?

40. TIlpu snextponusze BOAHOTO pacTtBopa xiopuaa onoBa(ll) na anome
BbiAenunoch 4,48 1 xmopa (H.y.). Kakoe BemecrtBo M B KakOM KOJIHMYECTBE
BBIJIEIWIIOCH Ha KaTtoae?

41. Ilpu »snextponusze pactBopa xiopuaa wmenu (II) macca kartona
yBenmumwiack Ha 3,2 © Urto mpousonuio mpu 3ToM Ha meaHoM aHojae? Kakoe
BEILIECTBO BBIJACIIMIIOCH U B KAKOM KonuecTBe? Hanmummre cxemy 3JIeKTpoJin3a.

42. Tlpu »snexrponusze pactBopa xuopuaa wmenu (II) macca kartona
yBenuuuiack Ha 3,2 r. Uto mpousounwio mopu 3ToM Ha meaHoMm aHozae? Kakoe
BEILECTBO BBIIEINIOCH U B KAKOM KoindecTBe? Hanummre cxemy anekTposnsa?

43. DnexTponau3 pacTBopa cyibhara HEKOTOPOTO MeTajula MPOBOIUIN MPHU
cuie Toka 6 A B TeueHue 45 MUH, B pe3yJIbTaTe Yero Ha KaToJe BhIAEIUIOCh 5,49 r
MeTauia. Belaucnure MOJISpHYIO MacCcy SKBUBAJIEHTa METAILIA.

44. Hanumure cxemy 3JIEKTPOJIM3a BOJHOIO PacTBOpA XJIOPHUAA KAJIBLUS U
CXeMy D3JIEKTpOJM3a paciljiaBa XJopuaa Kaibliui. B kakom ciydae MOXKET OBITh
ITOJIyYEH METANINYECKUI KA ?

45. OnumuTe mporecc aTMoc(hepHOTO PIKABICHUS KEIIC3HBIX H3ACIUH.



46. OnummTe MNpouecc aTMocPepHO KOPPO3HH JIY>KEHHOT'O >Keje3a IpH
HApYLIECHUU TOKPBITHS.

47.0nuiuTe nporecc aTMochepHO KOPPO3UU OIMHKOBAHHOTO JKelie3a pH
HapyIIEHUU TOKPBITHUSI.

48. Kak mporekaer armochepHas KOppO3Hs Kejes3a, MOKPBITOrO CI0EeM
HUKeNA? ONMUIINTE aHOIHBIA U KaTOIHBIA MPOLIECCHI.

49. AHOAHBIM WM KATOJHBIM SIBJIIETCA CBUHIIOBOE MOKPBITUE HA kKele3e?
Onummre npouecc KOPpO3UMM 3TOrO0 M3JENHs BO BIAXHOW arMmocdepe mpu
HApYLIECHUU TOKPBITHS.

50. U3penue u3 xeje3a MOKPbUIA KagMUeM. AHOJIHBIM UM KaTOJHBIM OyJeT
3T0 MOKpbITHE? ONUIINTE NPOLECC KOPPO3UHM HTOTO H3IAEHUS BO BIIAXKHOU
aTMocQepe Mpu HapyLUIEHUU TOKPBITHUS.

51. Ha3zoBuTte Ba MeTailla, KOTOPbIE MOTYTCIY>KUTh JJIs KeJe3a KaTOIHbIM
nokpeiTueM. ONUIIKTE TpoLEecC KOPPO3WHM BO BIWKHOW arMmocdepe mnpu
HapyIIEHUU TaKOTO HOKPBITHS.

52. HazoBuTe 1Ba MeTalia, KOTOPbIE MOTYT CITY>KUTh JJIS KeJe3a aHOIHbIM
nokpbiTHeM. OmnuiuTe Npolecc KOpPpOo3UHM BO BIaXKHON armochepe mpu
HAapyLIEHUU TAKOT'O MOKPBITUSL.

53. Jlns mUIIEeBbIX KOHCEPBOB IIPUMEHSIIOT MOCYZY U3 JINCTOBOTO JKENe3a,
IIOKPBITOTO OJOBOM. ByJIeT JIM 3TO MOKPBITHE INEKTPOXUMUYECKOW 3aIMUTON MPH
MOBPEXKCHUU CII0S 0JIOBA?

OJIP. 3aganus  k  JjabopaTtopHbiM  paboTam 1Mo  pazjaeny
«INEKTPOXUMUYECKUE MPOIIECCHI):

JlaGoparopHas pabora 6.

1) mpoBecTH OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIMU B PA3ITHUYHBIX
cpenax (KUCIOW, HEUTPabHON U IIEJIOYHOMN);

2) onpenenuTh THIT BCEX PEAKITUH OKUCIICHHS — BOCCTAHOBJICHHS,

3) ompeaenuTh U3MEHSIONMECS CTENEHU OKHUCICHHUS JJIEMEHTOB B
COCIMHCHHUSX, yUIACTBYIOIIUX B OKUCITUTEIHPHO-BOCCTAHOBUTEIHHBIX PEAKITUSX;

4) COCTaBUTh ypaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX DPEAKIIUN C
ydyetoMm pH cpeapl U KoJMuecTBa aTOMOB KHUCJIOPOJA, MUCIOJIb3Yys METOJ MOHHO-
AIIEKTPOHHOTO OajaHca.

JlaGoparopHas pabora 7.

1) coOpaTh MEAHO-IIMHKOBBIA TAJIbBAHUYECKUN DJIEMEHT U U3MEPUTh €ro
HaNpsDKEHUE;

2) paccuutath DJIC MEeIHO-IIMHKOBOT'O TallbBAHMYECKOTO 3JI€MEHTa, €CIH
KOHIICHTpAIUsl NOTEHUUANONpEeAessIloluXx HoHOB wMeau paBHa 1 (0,1;
0,01) moxaw/n, nonos 1uHKa 1 (0,1; 0,01) mons/n. KoHIeHTpaIus 3JIEKTPOJIUTOB, B
KOTOPBIE TIOTPY>KAIOTCS DJIEKTPOIbI, OTPEEISIETCS TIPETojaBaTeeM

3) coOpaTh KOHIIEHTPAIIMOHHBIN TaTbBAHUYECKHUMA SJIEMEHT U U3MEPUTH €ro
HanpsbkeHue; paccuntath J/[C KOHIICHTPAIIMOHHOTO TaJIbBAHMYECKOTO 3JIEMEHTA,
€CJIM KOHLICHTpAIMs OTEHIIHaonpeaessitomux noHoB pasHa 0,1; 0,01 moub/i.
JlaGoparopHas paboTa 8.




1) MO3HAKOMHTHCS C ONTMCAHUEM U TPUMEHEHHUEM BBITIPSIMHUTEIIHHOTO
ycrpoiictBa BCA-5K-Y3;

2) TIPOBECTH DOKCIEPUMEHT B COOTBETCTBUM C €r0 OINHCAaHUEM U
COOJII0/IEHNEM TEXHHUKHU 0€30MaCHOCTH, COCTABUTh CXEMBI AJIEKTPOJIN3a PACTBOPOB
COJICH C YyKa3aHHEeM TMPOJIYKTOB DJICKTPOJIH3a U OOBSCHCHHEM JJICKTPOIHBIX
MPOIIECCOB.

Jist IpOMeKYTOYHOM ATTeCTALMH:

Ilepeuensv 3K3aMeHAYUOHHBIX 60NPOCOE

1. Ilpenmet xumuu. [loHATHE O MaTepUU U IBUKECHUU.

2. 3aKOH COXpaHEHHUsI MACChI U SHEPTUH.

3. 3HaueHHE XMMUU B U3YYECHUH IPUPOBI U PA3BUTUU TEXHUKU.

4. OCHOBHBIE KOJIMYECTBEHHBIC 3AKOHBI XUMHH. 3aKOH DKBUBAJICHTOB.

5. IlepBble Mogmenu crtpoeHuss aroma. Mogens aroma J[x. TomcoHa,
IUIaHeTapHas MoJienb atoMa . Pesepdopaa.

6. KBanTel 1 Mogens aroma bopa.

7. KBaHTOBO-M€XaHMUYECKass MOJEIb aromMa Boaoponaa. JIBoHcCTBeHHas
npupoza anektpoHa. Opoutans. BonHoBoe ypaBuenue lIpenunrepa. KBantoBbie
4yuca.

8. KBaHTOBBIE 4YMClIa, XapaKTEPU3YIOIIME COCTOSHHUE DJJIEKTPOHA B aTOME:

riaBHoe (n), opobutanbHoe (/), mMarHuTHOE (M), CHUHOBOE (Mg). ATOMHBIC
opOuTany. DHEPreTUYECKUi ypOBEHb. DHEPreTUUECKUI TIO1lyPOBEHb.

9. CTpoeHue MHOTO3JIEKTPOHHBIX aTOMOB. OJIEKTPOHHBIE KOH(UTYpaIuu
aneMmenta. [lpaBuna 3amonHeHWs SJEKTPOHAMU aTOMHBIX OpOUTalied B
MHOTO3JIEKTPOHHBIX aTOMaXx: MPUHIUAI MUHUMAIbHOW SHEPTUH, TTPABUIIO
B. Kneukosckoro, npunnun 3anpera [laynu, mpasuno I'yHaa.

10. ITepuoanueckuii 3akon [{.11. Menaeneena.

11. Ilepuoguueckas cucTteMa 3JIEMEHTOB M JIEKTPOHHAS CTPYKTypa aTOMOB.
DNeKTpOHHbIE aHAOPTU. XapaKTEPUCTUKA HIEMEHTOB S-, p-, d-, f~CEMEUCTB.

12. [leppoauyeckue CBOMCTBA DJIEMEHTOB: YHEPTHSI MOHU3ALMM, CPOACTBO K
AJIEKTPOHY, IIEKTPOOTPULATEIIBHOCTD, aTOMHBIE PAAUYCHI.

13. OcHOBHBIE BHIBI CBSI3€: WOHHAs, KOBAJICHTHAs, W MeETaJUInYecKas
CBS3H.

14. KoBaneHTHasi CBsI3b: MOJSIPHOCTh, OOMEHHBIM M JOHOPHO-AaKIENTOPHBIHI
MEXaHU3M 00pa30BaHMs KOBAJICHTHOM CBsI3U. MeTo BaneHTHBIX cBsizeit (MBC).

15. IIpocTpancTBEHHAss CTPYKTypa MOJEKyJd. [uOpuamuszanus aToOMHBIX
opOutanei. [1oasspHOCTh MOJIEKYII.

16. Meton wmomnekymsipaeix  opoutanier  (MMO). Cps3piBaomue U
paspeixysitomiue  opburtanu. [lopssmok w  dHEpPrust CBSI3U.  DIJIEKTPOHHBIC
KOH(UTYpaLIU MOJICKYI.

17. BonoponHasi CBSI3b. DHEpPrus M JJIMHA BOJAOPOJHOW CBSI3U. BnusHus
BOJIOPOJHBIX CBSI3€H HA CBOMCTBA BEILIECTB.



18. Xumuueckass  TepMoauHamMuKka. TepMoaumHamuyeckue  (PyHKIUU:
BHYTPEHHSISI DHEPrus, OHTANbMNMS, OSHTponusi, H3Hepruss [ubOca, »sHeprus
I'enbMmrosbua.

19. BuyTpennsis  sHeprusi, Teruiota W  pabora. IlepBeiii  3akoH
TEPMOIUHAMUKHU.

20. DHTaNbIUS CUCTEMBI U €€ u3MeHeHHe. TernoBoi 3PheKT XMMUUEeCKOM
peakuuu. TepMOXUMUYECKHUE YpaBHEHUS. DHTAIbIUSA 00pa30BAHMSL.

21. Tepmoxumuueckue pacuetsl. 3akoH ['ecca. CnenctBus 3akoHa ['ecca.
TemnnoTta cropaHus TOILIMBA.

22. CaMOIIpOU3BOJIbHBIE peakluu. BTopol 3aKOH TEPMOAMHAMUKHU JIA
M30JIMPOBAHHBIX CHUCTEM. OHTPONMUS XUMHUYECKOW peakuuu. TpeTuid 3aKkoH
TEPMOIUHAMUKHU.

23. Duepruss ['mubbca — KpuTepuid CaMOIPOU3BOJBHOTO MPOTEKAHUS
XUMUYECKUX peakuui. JHeprus 'mb0ca oOpa3zoBanus BemecTB. DHeprua ['udoca
XAMHUYECKUX PEAKIUH.

24. Xumndeckoe paBHoBecue. KoHCTaHTa XMMHUUYECKOTO pPABHOBECHA A
TOMOTE€HHBIX M rereporeHHblx cucreMm. [Ipunuun Jle-lllarense. Hampasienue
CIABUra PABHOBECHS B PABHOBECHBIX CHUCTEMaxX IMPU W3MEHEHHH KOHIICHTpAaIUM,
MapUyaJbHbIX JaBICHUN YYaCTHUKOB PEAKLIUH, TEMIIEPATYPHhI, TaBICHUS.

25. ®azoBbie paBHOBecusa. Da3zoBbie nUAarpaMMbl [Ji1 OJJHOKOMIOHEHTHBIX
cucreM. Pa3oBas quarpaMmma BOJIBI.

26. AncopOunOHHBIE pABHOBECHS.

27. Xumunueckasi kuHeTuka. CKOpOCTh peaKlIUH. 3aBUCUMOCTb CKOPOCTH
peakiuu OT KOHIeHTpaluu peareHToB. Kunernueckoe ypaBHenue. Ilopsimok
XUMHYECKOU pEaKIIUU.

28. OcoOEHHOCTH KHHETHUKH TeTEPOTCHHBIX PEaKITU.

29. Bnugnue temmeparypbl Ha cKopocTh peakuuid. IlpaBuno Baut-I'oda.
YpaBHeHne AppeHnyca. JHEprusi aKTUBALMU.

30. MoJiekynsipHOCTh U ME€XaHU3M peakuuil. [[pocTbie u CHOKHBIE PEAKLINH.
Konebarenbubie peakiuu. LlenHbie peakiiyy B IpUpoOI€ U TEXHUKE.

31. ®oToxumuyeckue mpoiecchl. DOTOXUMUYECKHUE peaKkIuu B aTMocdepe.

32. Katanu3 u katanu3atopbl. MeXaHu3Mbl TOMOT€HHOTO U T€TEPOTE€HHOTO
KaTajnu3a.

33. Jlucniepcubie cucteMbl. Kitaccudukanust IUCTIEPCHBIX CUCTEM.

34. PactBopsl u ux cBo#cTBa. PactBopumocTs BemecTB. CrocoOsbl
BBIPAKEHUS KOHIIEHTPAIIMU PacTBOPOB (MaccoBast J0JIsl, MOJISIpHAsE KOHLEHTpaLHUs,
MOJISIpHAsi KOHIIEHTpAIUsl SKBUBAJIICHTA, MOJISIIbHAS! KOHLICHTPALIUS, TUTP).

35. KomnuraTuBHbIE CBOMCTBA PAaCTBOPOB.

36. PacTBOpHI AJIEKTPOJIUTOB. DIIEKTPOIUTHYECKAS JUCCOLMALIUSL.
DIeKTpoauTHYecKas quccouuanus Boasl, pH.

37. PactBopbl ciabbix anekTponuToB. KoHcranta nucconuarnuu. CreneHb
nucconuanun. 3akoH pasdasienus OcTBaba.

38. PacTBOpBl CHUJIBHBIX 3JIEKTPOJIMTOB. AKTUBHOCTH 3JEKTPOJUTOB B
BOJHBIX pacTBopax. MloHHas cuia.

39. Pacuetsl pH c11aObIX U CUIIBHBIX KUCIIOT U OCHOBAHUM.



40. Peakuuun ocaxnaeHusi — pactBopeHus. lIponsBeleHHE pacTBOPUMOCTH.
Pacuer pacTBopumMocCTH.

41. I'mpponns conen.

42. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE Tpouecchl. CTENneHb OKHUCIICHUS.
Teopuss oxucnenus-BoccranoBieHus. Kiaccuduxamus peakiuil OKHCICHHS-
BOCCTaHOBJICHUSI.

43. CocTaBieHUE yPAaBHEHUM CJIOXKHBIX OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (MOHHO-3JIEKTPOHHBIA METO).

44, DNeKTPOXUMHUYECKHUE TPOIECChl U cUCTeMBI. [loHsATHE 00 3JIEKTPOIHOM
MTOTEHIIHAJIE.

45. IToTeHMabI METAJUIMYECKUX, ra3oBbIX u OKUCIIUTENIbHO-
BOCCTAHOBUTENBHBIX JEKTPOAOB. CTaHAAPTHBIA BOJIOPOIHBIN 3JIEKTPOL.

46. 'anpBaHMYECKUIN deMEHT. ['ampbBaHMYecKuil saeMeHT SkoOu-/lanmais.
N3mepenne D/IC. KoHlieHTpaumoHHas U dJIEKTPOXUMHUYECKAs MOJISpU3aLUsL.

47. DnexTponn3 pacIuiaBoB 151 pacTBOPOB AIEKTPOJIUTOB.
[TocnenoBaTeIbHOCTh AJIEKTPOAHBIX MPOLIECCOB MPHU BJIEKTPOJIU3E PaCTBOPOB
ANEKTPONUTOB. 3aKkoHbl Dapases.

48. TlpumeHeHue AIeKTpoIn3a. IIEKTPOIU3 C PACTBOPUMBIM aHOJIOM.

49. Onpenenenue 1 KaaccuPuKais KOPPO3UOHHBIX IIPOLIECCOB.

50. Xumuueckast Koppo3us. Kunernka XuMu4eckon KOppO3uH.

51. DnekTpoxnmMuuecKkas KOppO3Hs. Koppo3snus c BOJIOPOJTHOM
JETOJISIPU3ALUENA U KUCITIOPOJHOU NETIOIAPU3ALUECH.

52. OCHOBHBIE METO/IbI 3aLUTHI METAJUIOB U CILJIABOB OT KOPPO3UHU.

53. Metannuyeckue 3allUTHbIE MOKPHITUS (KATOIHbIE, aHOJTHBIE).

54. Opranuyeckue TMOJIUMEpPHbIE MaTepuaibl. [IprMeHeHHe MOoTMMEpPHBIX
MartepuaqioB B dHepreTuku. Ilomumepsl u  onuromepsl. I[lonmumepusanus.
Crpykrypa U (GU3MKO-XUMHUYECKHUE CBOMCTBA MOJIUMEPOB.

55. Xumuueckass wuaeHTUukanus. KadecTBEeHHBI W KOJMHMYECTBEHHBIN
aHanu3. AHAJIUTUYECKUM CUTHAJNI, XUMHYECKHE METOAbl aHanu3a. Dusnko-
XUMHYECKUE METObI aHAIHN3a. PU3NUYECKHE METOIbI aHAIIN3A.

56. CtpoeHne W CBOMCTBa BOAbL. XapaKTEPUCTUKU MPUPOAHBIX BOJ U
METO/Ibl BOJIOTIOJATOTOBKHU.

57. X¥uMHS U DKOJIOTHs.

58. CoctaB, cBoiicTBa W TiepepadOTKa OPTraHUYECKOro TOIUTMBA. Bumib
ToTuMBa. BpenHbie BEIOPOCHI MPU CKUTAHUK BCEX BHUJIOB TOTLIMBA.

buner Ne 1
Bomnpoc 1: 3akon skBuBaneHToB. Onpenenure M3 kaaMusi, €CIU U3BECTHO, YTO
npu pactBopenuu 10 r kaamus B HCI Beinensiercs 2 1 BOAOpoaa MpH H.Y.
Bomnpoc 2: Xumnueckast knHeTuka. Kak "3MEHHUTCS CKOPOCTh PEAKIINU:
NO + Cl, —» NOCI
[Tpu nusmenenun koHnenTpaiuu a) [NO] B 2 paza; 0) [Clz] B 3 pa3a; B) [NO] u
[Cl2] B 2 paza?



Bonpoc 3: TanpBaHMYecKHi DJIEMEHT, YCTPOWCTBO, MPHUHIUI  PaOOTHI.
Paccuuraiite OJIC raibBaHUYECKOTO 3JIEMEHTa, OOpPa30BAHHOIO HUKEJIEeM U
HKOM, ecii [Ni%T] = 3,8 - 107 mons/i; [Zn**] = 2,5 - 107 mouns/1.
Hanumure snextpoanbie mpoiecchl. CocTaBbTe CXeMy pabOThl TadbBaHUYECKOTO
DJIEMEHTA.

buner 2.
Bompoc 1: Ilpenmer xumuu. Matepuss 1 (OpMBI CyIIECTBOBAHHUS MAaTEpPUU.
Atombl. Monekynsl. HMoubel. Paaukansl. PaccuuTailiTe MOJSPHYIO Maccy
AKBUBAJICHTA MapraHiia B JMOKCHJIE MapraHLa.
Bompoc 2: Xwumuueckas TepMoAauMHamuka. TepMmoauHamMuyeckue (QYyHKIIHH.
PaccuuTaTh 3HTAJIBNNIO, SHTPONHUIO, YHEPTHIO [ 'MOOCA 7151 CUCTEMBI:

HC1 +0O; - H.O+Cl
Bomnpoc 3: lNanpBanmueckuii smeMmedT Jlanmaasa—Skoou. Paccunrare 3/[C memqHo-
IIMHKOBOT'O raJJbBaHUYECKOT O 3JIEMEHTA, eciu KOHIICHTpALUs

noTeHnamonpeaesiromux noHoB Meau 0,1 monw/im, monoB muakKa 0,01 Momw/m.
CocTaBUTh CXeMY rajbBaHUYECKOIO JIEMEHTA.

buier 3
Bomnpoc 1: Ilepuoauueckas cucrema .M. Menneneera. Hanuiure 351€KTpOHHbBIE
dbopmyibl deMeHTOB 19 u 29. SIBasioTcsS IU OHU DJIEKTPOHHBIMH aHAJIOTaMU ,
nouemy?
Bompoc 2: CriocoObl BeIpaykeHHs KOHIIEHTpaiuu pactBopoB. Kakoit o0vem 20%
COJISTHOM KHUCIIOTHI (MIIOTHOCTD 1,134 1/Mit) moTpebyercs 1y1st mpurotoBieHus 1 i 3
M pacrtBopa?
Bonpoc 3. Onexkrponm3. I[lpum »snexkTtponuse BOAHOTO pacTBopa cyibdara
xpoMma(Ill) Tokom cunoii 2 A macca karoga yBennuuiach Ha 4 r. B TedeHue kakoro
BpPEMEHU MPOBOJMIICS JIeKTponu3? Hanummre cxemy 3JIeKTposu3a.

buner Ne 4

Bormpoc 1: IlpuHuunbl KBaHTOBOM MEXaHUKH (MPUHIUIT HAMMEHBIIEH SHEPTuu,
npuHuun Ilaynu, mnpaBuno ['yHpma, mnpaBuna KileykoBCKOro). 3amuIlnTe
ANIEKTPOHHBIE (POPMYJIBI 3JIEMEHTOB C TMOPSAKOBBIMH HOMepamu 22, 35, 66.
VYKaxuTe BaJICHTHbIEC U HECTIAPEHHBIE 3JIEKTPOHBI.
Bomnpoc 2: OxucianTenbHO-BOCCTAHOBUTENBHBIE peakuun. CTeneHb OKHCIICHHS.
HNOHHO-327IEKTPOHHBIM METOJIOM paccTaBbTe KOIP(UIMEHTHI B OKHUCIHUTEIbHO-
BOCCTAaHOBUTEIBHON PEAKIIMU:

KMnO4+ K5S + H O =5 MnO;+ KOH + S
Bomnpoc 3: 3ammura MeTamioB OT KOPpPO3WU. AHOJHBIE M KaTOJIHbBIE MOKPBITHS.
3apucyiTe cxemy KOPpO3HOHHOTIO IIpoLiecca MPU HapyLIEHUS! TOKPBITHS U3

buner Ne 5
Bonpoc 1: Xumnueckas tepmoanHamuka. llepBoe, BTOpoe, TpeThe Haudaa
TEPMOJMHAMUKH. PaccunTaTh SHTPONUIO I CUCTEMBI:
Nory tHory — NHjz(p
Bomnpoc 2: PactBopsl asekTponuToB. Paccuuraiite pH 0,01 M pacTBopa yroiabHoH
kucnotel, 1 0,1 M pacTBopa ruipokcuaa Kaiablus.



Bompoc 3: Koppo3usi MeraminoB. DIEKTPOXMMHUYECKAs KOPpO3Us. 3apHUCylTe
CXeMbl KOPPO3MOHHBIX TMPOILIECCOB BO BJIAKHOW aTrMocdepe s METalIoB:
ATIOMUHUS, HUKEIIS, MEJTH.

buitet Ne 6

Bompoc 1: Tepmoaunamuueckue (QyHKUUU (BHYTPEHHSS SHEPIHs, SHTAJbIUA,
sHTponusi, >Heprust ['mb6ca, sHeprus ['enbmromnbua). Paccuurtaiite sHTANBINIO
pEaKInu:

CHa(r) + H20(1) — CO2(1) + H2(T)
Bonpoc 2: XwumuuYeCKH SKBHBAJICHT. 3aKOH 5SKBUBAJICHTOB. Paccuurarh
MOJISIPHYIO Maccy dKkBUBasieHTa pocdopa B hochopHOM aHTUAPUIIE.
Bomnpoc 3: 3amura MeTaminoB OT KOPpPO3WH. AHOIHBIE M KaTOAHBIE IMOKPBITHSA.
CxeMbl KOPPO3HOHHBIX NPOLIECCOB MpU HapylleHUs MNOKpbITHs. HazoBute aBa
MeTaJljla, KOTOPbIE MOTYT CIIYKUTbh JUISl KE€J€3a aHOAHBIM MOKpbITUEM. Onuiuure
MpoILIecC KOPPO3UH BO BIAKHON aTMOc(epe Mpu HApYLIEHUU TAaKOTO MOKPBITHS.

buner Ne 7
Bompoc 1: Tepmoxumust. 3akon ['ecca. Paccunraiite AHY,, , peakiuun

298 2

NOsy + Oz¢y + HaO) = HNO3y,
Bompoc 2: CewmeiicTBa 351eMEHTOB S, p, d, f. YKaXuTe TOPSJIKOBbIE HOMEpPA
5JEMEHTOB, JJIEKTPOHHBIE (OPMYIbl KOTOPHIX MMEIT OKOHYaHHE ..ns’np’.
Hanuiuure >71eKTpoHHYI0 GOPMYITy 3JI€MEHTA ..Ns*Np> 4Y€TBEPTOro NEPHOLA.
Bomnpoc 3: OkucCIuTENnbHO-BOCCTAHOBUTENbHBIE peakiuuu. CTeneHb OKUCIICHHS.
Hcrnonb3yst MIOHHO-3JIEKTPOHHBIA METOJ] PACCTAaHOBKU KO3(PHUIIMEHTOB PACCTABbTE
KOA((HUIIMEHTHI:

KMnO4+K>S+H,O—MnO,+KOH+S

buner Ne 8
Bonpoc 1: Xumunueckas KUHETHMKAa. 3aBUCUMOCTb CKOPOCTb PEAKIUU OT
KOHIICHTPALIMU pearupyromux semects. Knnernueckoe ypasHenue. Peakuus uuer
o cxeme NH3r)+O2r)—NO(1)+H20(1). Kak u3MeHuTCsl CKOpOCTh peakiiuM, eciu
YBEIIMYUTH JIaBJICHUE B 2 pa3za’?
Bomnpoc 2: KBaHTOBO-MeXaHHYECKasi MOJIENIb CTPOEHUs aToMa Bogopoaa. Hazosure
AJIIEMEHTHI, UMEIOLIME O JBa AJIEKTPOHAa Ha NOAypoBHIX 4p u 4d. Hanummre
MOJIHBIE 3JCKTPOHHBIE (OPMYJIBI aTOMOB JTHX OJJIEMEHTOB M YKaXHTE UX
nonoxenue B [1CO: mepuon, rpymnmna, moarpymnma.
Bonpoc 3: Meroapl 3amuThl METAUIOB OT Koppo3uu. Onumure mpouece
aTMOC(EpHON KOPPO3UU TMPU HAPYIIEHUU MOKPBITUS, €CIU IKEIe30 IMOKPBITO
CJIOEM HUKEJI.

buier Ne 9
Bonpoc 1: Xumuueckas KHHETHKA. 3aBUCUMOCTh CKOPOCTh PEaKIUU OT
temnepatypbl. Ha CKOJIBKO TpajlyCOB HY>KHO TMOBBICUTH TEMIIEPATypPy CUCTEMBI,



4YTOOBI CKOPOCTH peakiuu Bo3pocia B 90 pas, ecinu TemneparypHbiid KO3QPuueHT
CKOpPOCTH pEaKkIuu paBeH 2,77

Bonpoc 2: Ilepuomuueckuit 3akoH [[. M. MenneneeBa. HazoBute 3iaeMEHT
YETBEPTOIO MEPHO/a, aTOM KOTOPOTO COACPKHUT HEOOJBIIIOE YMCIO HECTIapEHHBIX
d-anexTpoHoB. Hamummre ero mOJHYI0 3JIEKTPOHHYIO (GOpMYITy M YKaKHUTE
BAJICHTHBIE 3JICKTPOHBI.

Bonpoc 3: Koppo3us meramios. Hazosure n1Ba MeTamia, KOTOPbIE MOTYT CIIyKUTb
JUIS1 JKeJie3a KaTOAHBIM MOKphITHEM. ONUIIKTE MPOILECC KOPPO3UH BO BIAKHOM
aTMocdepe Mpu HapYIICHUU TAaKOTO MTOKPBITHS.

buner Ne 10
Bonpoc 1: Xwumuyeckoe paBHOBecue. KoHCTaHTa XHMHYECKOTO PaBHOBECHUS.
HanummTe BbIpaskeHUs 111 KOHCTAHT PaBHOBECHS CIEAYIONIMX CXEM 00paTUMBIX
peaKLui:
NO(r) + 0,(r) < NO,(r);
C(x) + CO5¢ny & CO(T);
HCI(r) + 0, (r) & H,0(r) + Clyy .

Bonpoc 2: KBaHTOBO-MEXaHMuYECKas MOJIEJb CTPOEHUA aroMa BOAOpOAA.
Hanummre siexkTpoHHbIE (OPMYIJBI JBYX 3JEMEHTOB 5-TO mepuoja: ¢ OJHUM
HECIAPEHHBIM AJIEKTPOHOM M JABYMs HECIAPEHHBIMH 3JeKTpoHamu. HazoBute ux
MOPSIAKOBBIE HOMEPA, YKAKUTE YMUCIIO IPOTOHOB U HEUTPOHOB B MX aTOMAX.

Bonpoc 3: Omnekrponu3. Kakue BemecrBa W B KAaKOM KOJIMYECTBE
BBIJICJISIFOTCS. HA YTOJBHBIX AJIEKTPOJAaX MpHU 3JIEKTPOJIU3E pacTBopa KapOoHarta
Kanusi B TeueHue 1,5 4. u cune toka 20 A? Hanumure cxemy 3J€KTpoju3a
pacTBopa KapOoHaTa Kajusl.
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