





1 Iean 1 3371244 0CBOEHMSI AUCHHUILINHDBI

Henbo OCBOCHUS NUCUUIUIMHBI «XWUMUs» sBIseTcs  (OPMHUPOBAHHE
KOMIUIEKCA TEOPETUYECKUX 3HAHWH 10 XWUMHWHM, YMEHHIA U HAaBBIKOB PabOTHI C
XUMHYECKAMH BELICCTBAMH, LEIECOO0PA3HOr0 MCMOIB30BAHUSI CBOMCTB BEIICCTB
CO 3HAaHMEM MEXAHU3MA UX JEHCTBHS B TPOU3BOCTBEHHBIX CEIBCKOX03HCTBEHHBIX
npoueccax; MpoBeACHUE HEOOXOAUMBIX U3MEPEHHI B PACUETOB HA OCHOBE 3aKOHOB
XUMHM M METOJOB aHAIM3a JUIsl OPHHIATHS KBAJM(PUUIMPOBAHHBIX PpPEUICHUN
npobIieM. Y CI0KHEHUE MHOTUX TEXHUUYECKUX CUCTEM B BOJTHOM XO3sICTBE TPEOYET
U3YYCHUS (PUBHKO-XMMHYECKHX TMPOLECCOB COBPEMEHHBIX TEXHOJOTHH, 4YTO
HEBO3MOXKHO 0O€3 TnyOOKMX 3HaHWid B 00JacTm XMMHYECKOH Hayku. KauecTBo
XUMHUYECKHAX 3HAHWI OaKkalaBpoB — Oy yIIMX BBIMTYCKHHUKOB TPAOOPETAECT 3HAUYCHHE
B CBSI3HM C HEOOXOIMMOCTBIO HCIIOJIB30BAHMS COBPEMEHHBIX MATEPUATIOB U METOIOB
B BOJOCHAOXEeHHH. [lOHMMaHWE XUMHYECKMX 3aKOHOB CHOCOOCTBYET TaKKE
PELIEHUIO SKOJIOTHYECKUX MPOOIeEM

3axaum QM CHUILTHHBI

— c(popMHpPOBATE COBPEMEHHBIEC TEOPETUUYECKUE TPEICTABICHHS O CTPOCHUHT
W CBOMCTBAaX XMMHWYECKHX BEIICCTB, LCJIICHANPABICHHOM WX WCHOJbB30BAHWUU IS
NPUTOTOBJIEHHS PACTBOPOB M aHAJIN3a BELICCTB,

— NpUOOPECTH 3HAHUS O 3AKOHOMEPHOCTSX NPOTEKAHUS XUMHYECKUX
OPOLECCOB B BOJHOW Cpeae M MyTAX WX PEryJIMPOBaHUS UIsl TOJYYCHUs
ONTUMAIBHOTO PE3YJIbTATA,

— c(dopMUpOBaTh W PA3BUTh HAYYHOE XWMHUYECKOE MBIIUIEHUE W
OOLIETEXHUYECKYIO IPYAMIMIO, MO3BOJSIIOIIAE  PEIIaTh 33Ja4d XMMHYECKOTO,
(PM3NKO-XMMHUYECKOT0, SKOJIOTMYECKOTO XapakTepa MO BOMPOCAaM KadecTBa M
TEXHOJIOTUYHOCTH B Oyaymel nmpodeccuoHaabHoi cepe NeareabHOCTH BOAHUKA-
menmoparopa Ha npeanpusatusx AITK;

— Pa3BUTh HABbIKM PabOTHI ¢ HOBOH HAay4HON XMMHYECKOH JTUTEPATYpOi C
00001IIeHrEM MAaTePUAJIOB B BUJE pedeparoB U AOKIIAIOB.

2 IlepeyeHp MJIAHUPYEMBIX Pe3yJbTAaTOB O0y4eHHsl MO AHCLHUIIMHE,
COOTHECEHHBIX C IVIAHMPYEeMbIMH pe3yabratamu ocsoennss OIIOII BO

B pe3syabrare o0CBOCHHUS AMCHUILIMHBI (OPMHPYIOTCH CJIeaAyIIHe
KOMIETCHIUH:

OK-7— cnmocoOHOCTBIO K CAaMOOPTraHU3aIii U CaMO00OPA30BaAHUIO;

[K-16— COCOOHOCTHEO UCIIOIb30BaTh OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIHMIUIMH, METOAbl MATEMAaTHYECKOr0 aHajlin3a |
MOJICIMPOBAHUS, TCOPETUYECKOTO M HKCIECPUMEHTAIBHOTO HCCIAEIOBAHUS MPU
pelieHrr npo(HeCCUOHANBHBIX 33/1a4.



3 Mecrto aucuumiinasbl B crpykrype OLIOII BO

«XuMHusy sgBIgeTcd AUcHUIuMHOM OasoBoil  dactu OIIOII BO moarotoBku
oOyuaromuxcss 1o  HampaeiaeHuto  20.03.02  «IIpupomooOyctpoiicTBO U
BOJIONOJIL30BAHUEY, HAIPABJIICHHOCTh «HKEHEPHBIE CHCTEMBI c/x
BOJOCHAOXKEHUS, OOBOJHEHUSI M BOAOOTBEIACHUS» (Mporpamma akaaeMUUYECKU
OakajaBpuar).

4 O0bem aucuunauHbl (144 yacoB, 4 3aUETHBIX €TUHUIL)

. O0BeM, JacoB
Buabl yueOHO# paboTh
Ounas 3ao4uHas
KonrakrHas paGora 55 13
B TOM YHCJIE:
— ay/IUTOPHAs MO BHJIaM 57 10
y4eOHBIX 3aHATUN
— JICKUU 18 4
— MPAKTUYECKUE -
- TaDOPaTOPHBIE 34 6
— BHEAYAUTOPHAsS 3 3
— 3a4eT _
— DK3aMEH 3 3
— 3alUTa KyPCOBBIX _ B
paboT (MPOEKTOB)
CamocrosiTesibHast
padora 89 131
B TOM YHCJIE:
— KypcoBas padoTa _ _
(mpoekT)*
— IPOYUE BU/IBI
CaMOCTOSATEIIbHOM 89 131
paboTHI
HTOro no JucuuIMHe 144 144

5 Conepxanne THCHHUILIHHBI

[To uToram u3y4aeMoi AUCUMIUIMHBI O0YYArOLIUECS CAKOT HK3aMEH. .



JlucuumuimHa m3yvaercsiHa 1 kypce,B 1 ceMecTpe O4YHOM 1 3a04HOM
(dopmam 00yueHUSI.

Copaep:kanue u CTPYKTYpa IUCHHUILJIMHBI 10 09HOI (popMme o0yueHust

Ne
/

Tema.
OCHOBHBIE BOIIPOCHI

Dopmupyemble
KOMIICTCHIIHH

Buabl yueOHoIi padoThl,
BKJIKOYAS
CaAMOCTOSITEIBHYIO padoTy
CTY/ICHTOB M TPYI0E€MKOCTh
(B yacax)

CemecTtp

Camoct
osl-
TeabHAsA
pabota

JlaGoparto
p-HBIE
3aHATHUS

Jlexim
141

Xumust KaK npeaMer
€CTeCTBO3HAHUA M Yy4eOHasi
AUCLHUIINHA. OcHOBHBIC
MOHSITHA W 3aKOHbI XHMMHHU.
Knaccudukanus

HEOPraHUYECKUX

BCIICCTB.3HAUCHUE XHWMWMU B
(opMupoBaHUU

MHUPOBO33PEHUS, U3YUYEHUHN
OPUPOBI, Pa3BUTUU TEXHUKH,
pewmenus npobyem oxpanbl OC.

OK-7

16

OcHOBBI XUMHYECKOI
TePMOAHHAMHKHU.
XUMHYecKasi KHHETHKA H
KaTaJau3. XHMHYECKoe
paBHOBecHe.
TEepMOXUMUYECKUE 3aKOHBI.
HanpaBlieHHOCTb XUMUYECKUX
MPOLECCOB.

XuMHYecKas KHMHETHKA 51
KaTaaus. XHAMHYECKOE
PaBHOBECHE. CMmeluenue
paBHoBecus.  [lpuwHumn  Jle-
[Iarense.

OK-7

16.

CoBpeMeHHOE  y4YeHHE O
CTPOCHMH AaTOMa. ATOMHBIC
saapa, uX cocrtaB. HM3o0Tomsl
KBanTOBBIC YMCIIA, COCTOSHUE
DJIEKTPOHA B aTOME.

OK-7

16




Ne
/

Tema.
OCHOBHBIE BOIIPOCHI

Dopmupyemble
KOMIICTCHIIHH

CemecTtp

Buabl yueOHoIi padoThl,
BKJIKOYAS
CaMOCTOSITEILHYIO padoTy

CTY/ICHTOB M TPYI0E€MKOCTh
(B yacax)

Jlexm
%1

JlaGoparto
p-HBIE
3aHATHUS

Camoct
osl-
TeabHAsA
pabota

CoBpeMeHHOE COCTOSTHHE
NEePHOIUYCCKOT0 3aKOHA
XxuMH4ecknx yiemenron /1. U.
Menpgeseena.

H3menenune XUMHUYECKUX
CBOMCTB 3JIEMEHTOB B IIEPHOIAX
" rpynnax. OHeprus
WOHU3AIMH, SHEPTUS CPOJICTBA K
3JIEKTPOHY,
3IEKTPOOTPHULIATEITBHOCTD.
OO6uieHay4yHOE 3HAYCHHE
MEPUOANYECKOTO0  3aKOHA U
nepuoandeckoit cucremst .M.
Menaeneena.

Xumuveckas cBs3b. CTpoeHue
MPOCTEHIINX MOJIEKY.I.

Tunbel  cBa3u. Ilapamerpel u
cBoiicTBa  cBsi3ei.  (CrencHb
OKHUCJICHUSL. BanenTHOCTB
3JIEMECHTOB. Mertannu4deckas
CBsI3b, €€ OCOOCHHOCTH.
Crpoenue MPOCTEHIINX
MOJIEKYJL.

KoMmnjekcHble  coeauHEHHS
(KC). Crpykrypa KC mo A.
BepHuepy, MOy 4YEHUE u
cpoiictBa KC.

OK-7

16

PacrBopsl.

Paznmuunbie CrIOCOOBI
BBIPAKEHUS COCTABA PACTBOPOB,
WX B3aUMOCBSI3b.

PacTBOpBI 3/1€KTPOJTUTOB.
OCHOBHBIE TIOJIOKEHHUS TEOPUU
DJIEKTPOJIMTHYECKON

OK-7

16

17




Ne
/

Tema.
OCHOBHBIE BOIIPOCHI

Dopmupyemble
KOMIICTCHIIHH

Buabl yueOHoIi padoThl,
BKJIKOYAS
CaMOCTOSITEILHYIO padoTy
CTY/ICHTOB M TPYI0E€MKOCTh
(B yacax)

CemecTtp

Camoct
JlaGoparto
Jlexuu os-
p-HbIC

u TeJbHas
3aHATHUS
pabota

mucconmanmu C. Appennyca, e
OCHOBHBIE MTOJIOYKEHUSI.
I'maparanms ¥ aucconmarus.
HoHHBIE ypaBHEHMS pEaKLMid,
WX TOJHAs U KPaTKas 3auch.
bydgepHblie pacTBOpHI, HX POJIb
Jduccoumanust Boabl. MoHHOE
NpOou3BeIeHUE BObL
Bonoponnseiii mokazarens (pH),
METO/BI €TI0 ONPEAECTICHUS.
I'mapoamns coieid.
[Iprunna 51
TUAPOJIA3A.
Konsonanoe cocrosinue
BemecTBa. CTPOCHUE MULIETIIT
3onei. Cradunm3anus u
pa3pylIEHUE KOJIOUI0B.

CICACTBHUC

PacTBOpBI HEIEKTPOJIUTOB.
Konnurarueabeie CBOMCTBA
pacTtBOpOB. [1epBhIii 3aK0H
Payns.

Bropoii 3akoH Payns.
D0yJIITMOCKONUS U
KPUOCKOIHSI.
OxucanTeILHO-
BOCCTAHOBHUTE/ILHBIE
peaxkuuu (OBP).
OKUCIUTETBHO-
BOCCTAHOBUTEJIBHBIC
KaK ITPOLIECCHI
BIEKTPOHOB  H
CTEIICHEN
3IEMEHTOB.
Metoasl

peakiumn
MepeHoca
U3MCHCHUSI
OKHUCJICHUSA
Tunsl OBP.
COCTaBJICHUS

OK-7

16

10




Buabl yueOHoIi padoThl,
BKJIKOYAS
CaMOCTOSITEILHYIO padoTy

No v CTYACHTOB H TPYA0EMKOCTh
Tema. 2 =
1/ s = (B yacax)
OCHOBHBIE BOIIPOCHI o =
1| > Camoct
=2 | 5 T JlaGoparto )
S g | gl p-HEIE o1
3 = 2" samsTHs | L oonad
ez | O pabota
YPaBHEHUM OBP.
OKUCIUTETBHO-
BOCCTAHOBHUTEIIbHBIN
SKBUBAJIEHT. Baxueitme
OKHUCJIATESIA U BOCCTAHOBUTEH.
OKUCIUTETBHO-
BOCCTAHOBUTEIIBHBIE PEAKIIMKA B
noyBax, MPUPOJHBIX BOAAX W
BOIOEMAX, TEXHUKE n
AIEKTPOXUMUYECKHUX
MPOIIECCax.
OO01mme XuMH4YeCKHe CBOIiCTBA
MeTa/L10B. OCHOBHBIC METOABI
XUMHY€CKOro aHaJmM3a
PA3JIHYHBIX MATEPHAJIOB.
OCHOBBI JIEKTPOXHUMHH.
Knaccudukanus
AIEKTPOXUMUYECKHUX
POLECCOB. [Tonsitre 00
AJEKTPOJAX MW JJIEKTPOJHBIX
noreHuManax.  CraHmapTHBIA
BOJOPOOHBI  JJIEKTPOX U
BOJIOPOTHAS mKajia
ITOTEHIAAJIOB. YpaBuenue | OK-7
7 | HepHcra. ITorenmmansr | . 1IK- |1 |2 2 8
METAJIMYECKUX, Ta30BbIX M | 16
OKHUCJIATEIILHO-
BOCCTAHOBHUTEJIBHBIX
ANIEKTPOAOB. ['anbBaHUUYECKUE
SJIEMEHTBI. OJIC m eé
U3MEPEHUE.
DNEKTPOXUMHAYECKAS 17}
KOHIICHTPALIMOHHAS
MTOJISTPU3ALIASL,




Ne
/

Tema.
OCHOBHBIE BOIIPOCHI

Dopmupyemble
KOMIICTCHIIHH

Buabl yueOHoIi padoThl,

BRJIIOYadd

CaMOCTOSITEILHYIO padoTy
CTY/ICHTOB M TPYI0E€MKOCTh

(B yacax)

CemecTtp

JlaGoparto
p-HBIE
3aHATHUS

Jlexm
%1

Camoct
osl-
TeabHAsA
pabota

DJIEKTPOJIN3  PacTBOPOB H
pPacIvIaBOB.

ONEKTPOaM3  paciyiaBOB |
pPacTBOPOB.
[TocnenoBarenbHOCTh
BNEKTPOJHBIX MPOLECCOB HAa
Karoae W aHoae. BTopuuHbIC
MPOLIECCHl TIPH  BJIEKTPOJIMU3E.
DJNEKTPOJIA3 € PACTBOPUMBIMH
¥ HEPACTBOPUMBIMH AHOJAMMU.
Beixon mo TOKy. 3aKoHBI
dapanes. IIpakTiyeckoe
MPUMEHEHNE BIEKTPOIU3A:
MOJIyYCHUE METAIIOB,
BIEKTPOXUMHUAYECKAS
oOpaboTka METAJIOB u
CIUIABOB, HAHECEHUE
raJIbBAHONOKPBITHIA.

OK-7

16

Koppo3ust merasios.

OCHOBHBIC BHJIbI KOPPO3WH:
XUMHAYECCKAs 151
AIEKTPOXUMHUYECKAS KOPPO3HS,
KOpPpO3ust  NOX  ACHCTBUEM
OJTy>KTarOIIHIX TOKOB
(anekTpokoppo3usi). MDaKTOpkI,
BJIMSIFOLIME HA MHTCHCUBHOCTH
KOPPO3WH METAJLIOB.

MeTtoabl 3alIUTBI META/LIOB
OT  KOPPO3UM.  3alIUTHBIC
MTOKPBITHS, JJIEKTPOXUMUYECKAS
3alIuUTa, MPOTEKTOPHAS,
JIETUPOBAHUE METALIOB.
H3meneHnne CBOICTB

OK-7

16

12




Buabl yueOHoIi padoThl,
BKJIKOYAS
CaMOCTOSITEILHYIO padoTy

No w CTYACHTOB H TPYA0EMKOCTh
Tema. 2 = y 2
1/ s = (B yacax)
OCHOBHBIE BOIIPOCHI o =
1| > Camoct
=L | = JlaGoparto
= o | 5| Jlexkmm osl-
== | & p-HbIC
=2 s | Slu TEJIbHAS
S = [ 3aHATUL
ez | O pabota
KOPPO3UOHHOM CpEBbL.
HWHrubuTOpHl KOPPO3UU.
Hroro 18 34 89

Coaep:kaHue ¥ CTPYKTYpa JMCUHUILTHHBIL: JIa0opaTopHbIe 3aHATHS 10 (popmam
o0y4eHust




2 = Ounas
No Tema. 5 E ¢dopma
n/m OCHOBHBIE BOIIPOCHI §:§ ? 00yueHus,
§% % yac.
S g | O
1 | O3HakoMJIcCHUE C TEXHUKOW O€30MacHOCTH
paboTel B XMMHMYECKOH  JabopaTopuu, 1
HA3HAYEHUEM  XUMHYECKOW  mocynabl U | OK-7
000pyA0BaHUSI. IIK-16
Ocnogrvie NOHAMUSL XUMUU. 5
Knaccuguxayus neopearnuueckux coeouHeHuil
JlaGoparopnas  pabora:  «[lonmyyenue wu
U3YYCHHUE CBOICTB NPEACTABUTENCH
BOKHEHIINX KJIACCOB HEOPraHUYECKUX
COCIMHECHUIY.
2 | OcHoBHbie 3aKOHbl XUMUU OK-7 1 2
[TosscHenne w®  wmcnonb30BaHUME  OCHOBHBIX | [1IK-16.
3aKOHOB XMMHMHM B PACUETHBIX 3a7a4ax W
npuMepax.
JlaboparopHas pabora: «OnpeneneHue
MOJIIPHOM MACChl SKBHBAJICHTA LIMHKAY.
3 | Bakonomeprnocmu  npomexanus  xumuyeckux | OK-7 I |2
npoyeccoe [IK-16.
DHEPreTHKa XMMUYECKUX MPOLECCOB.
JlaboparopHas pabora: «OnpeneneHue
TemioBoro  3p@ekta U HAOPABJICHHOCTH
IPOLECCOBY.
4 | 3akonomeprnocmu  npomexanus  xumuyeckux | OK-7 I |2
npoyeccos [IK-16.
JlaboparopHas pabora: «3aBUCUMOCTh

CKOPOCTH XMMHWYECKOH PEAKIINKM OT Pa3TU4HbIX
(axTOpOBY.

[Ipuaumn Jle-Illarense, €ro npuMeHeHUe Ui
PA3IMYHBIX XUMHYECKHX PEAKIIMIA.
JlaboparopHas pabora: «CmMmenieHue
XUMHYECKOIO PAaBHOBECUST B TOMOTCHHBIX
PEAKLMSIX).




Cmpoenue amoma

CTpoeHHE M XapaKTEPUCTUKA CBOHCTB aTOMOB
BIEMEHTOB B COOTBETCTBUH c ux
Pacrog0KEHUEM B MEPUOANYECKON cructeme 1.
H. Meunpeneesa.

JlaboparopHas pabota: «OnpeneneHue
BO3MO>KHBIX MTEPEXOI0B JIEKTPOHOB B aTOME
HATPUSD»

[lepuoouyeckuii  3aK0H U NEPUOOUHECKAS]
cucmema 6 ceme  COBPeMEeHHOU  meopuu
cmpoeHusi amomd

IIpaxmuueckas pabota: «IIpornozupoBanue
CBOWMCTB BBICHIMX OKCHUAOB W THAPOKCHAOB
anemenToB I1I nepuomay.

OK-7
[IK-16.

Xumuueckasi c853b, CmpoeHue npocmenuiux
MOTIEKY

TUnbel XUMUYECKMX CBS3CH, MEXAHU3M UX
oOpazoBaHusl, NOCTPOCHUS MoOJENeH
OpoCTENImMX MONeKysl. CTENeHb OKUCICHHS
BIIEMEHTOB.

OK-7
[IK-16.

Komnnexcoobpazosanusi 8 BOOHBIX pacmeopax
Jlabopatopnas  paGora:  «[lonmyyenue u
HUCCJICAIOBAHUE CBOMCTB KOMILIEKCHBIX
COCIMHCHUIY.

OK-7
[IK-16.

KonTponsnas padora Nel(Tembr No 1-7)

16

Pacmeoper

CrocoObI BEIPAYKEHUS COCTABA PACTBOPOB.
PacyeTHBIN MPaKTUKYM.

JlaboparopHas pabora: [TpurotoBneHue
pacTBOopa XJIOpHZA HATpus C  3aJaHHOH
MAacCCOBOM JOJIEN

JlaboparopHas padora: «PacTBopbI
DIEKTPOIUTOB. IOHHBIE pEaKIINy.

OK-7
[IK-16.

10

Pacmesopur

Jlucconmanust BoAabsl. BomopoaHblil mokasarens,
METOJIbI €r0 OMPEACICHUSI.

JlaGoparopHas pabota: «['waponuz coneil.
Onpenenenne pH pacTBOPOB pa3NMYHBIX MO
COCTaBY TMAPOJIU3YOLIUXCS COJICHY.
JKecTkocTb BOJBI. METOMBI €€ YCTPaHEHUS.
KomminekcoHoMeTpradecKoe OTIPEACTIEHUE
OOLIEH KECTKOCTH BOABI.

CamocrositenbHas padota (Temel 9 — 10)

OK-7
[IK-16.




11 | OKHCIUTENBEHO-BOCCTAHOBUTENBHBIE peakun | OK-7 I |2
Jlaboparopnas  pabora:  «OxucioutensHo- | [TK-16.
BOCCTAHOBUTEIIBHBIE PEAKIMKA C Y4YacTHEM
CJIO’KHBIX BEIIECTBY.

12 | Oxucnrumenvro-eoccmanogumeibHole OK-7 1 2
peakyuu. [IK-16.

Jlabopatopnas padota: «OKUCTUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIAN C YYACTHEM
IPOCTBIX BEIIECTB — METAIIOBY.

13 | OcHoswr anexmpoxumuu OK-7 I |2
ONEKTPOHbIA  MOoTeHIMan, raibBanndeckue | [1IK-16.

BJIEMEHTHI.

JlabGopatopnas pabora: «M3yueHue padOTHI
raJIbBAHUYECKOrO0 JJIEMEHTa Tuna JlaHusms-
SkoOu». SBneHue mnonspuzauuu. M3mepeHue
2/C.

Hzyuenne paboThl rabBaHUYECKOrO 3JIEMEHTA
Bonbra " KOHUEHTPALMOHHOTO
rajbBaHU4eCcKoro aneMenrta. Pacuer 3/(C.

14 | Ocnosvr anexmpoxumuu. OK-7 I |2
JlabGopatopHas paGora: OnekTponu3 BoaHbIX | [TK-16.
PACTBOPOB AJIEKTPOJIATOB — COJIEH.

[IpakTyeckO€  TPUMEHEHUE  BJICKTPOJIM3A:
3akoHbl Papajes. PacueTHbIN NPAKTUKYM.

15 | Dnekmpoxumuueckue npoyecceoi. OK-7 I |2
JlabopatopHas pabora: «Onekrpoxumudeckas | [1K-16
KOppo3us». [IpOayKTHI KOPPO3UH.

MeToapl 3alATEL OT KOPPO3UH.

16 | Konrponsnas padota Ne2 (Temer 11-15) OK-7 I |2

TectupoBaHue. [1K-16.
Hroro 34
CoaepskaHue B CTPYKTYpa IHUCHHUILIHHBI N0 32049HO# (popme 00yUueHust
HaumenoBanue Temsl € ®opmup | Ce | Buabl yueOHoii padboThl,
No | ykazaHMeM OCHOBHBIX YEMBIC M€ | BKJIIOYas
1/ | BOIPOCOB KOMIIETE | CT | CAMOCTOSITE/ILHYIO
1| HLIUU p | padoTy CTYACHTOB H
TPYAOEMKOCTD (B Yacax)









http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pd



http://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf

Howmep cemectpa

Otansl POPMUPOBAHKS KOMIIETEHIUH 1O
JUCLIUIIITAHAM,
npakTukam B npouecce ocsoeHust OIIOIT BO

2 Tonoepagpuueckoe uepuenue

2,3 Hauepmamenvnas ceomempusi

2,3 Duzura

5 OcCHOBbL MAMeEMAMU4eCKo20 MOOeIUPOBaAHUs
8 1'HA

3aupumol

Sawuma 8eiNyCcKHOU KEANUDUKAYUOHHOT pabombi,
GKIIOYAS. NOO2OMOBKY K 3aujume U HNpoyeoypy

7.2 Onucanue noKasaresieii 1 KpuTepues OLUEHUBAHUS KOMIETCHIH I Ha
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BBI U | MEHEIDKME | PBIHKA. MPEANPUATH | OCHOBHBIE
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Ymern: He ywmeer: | YMeerT: Ymeer: Ha| Ymeer: Ha | Pedepar
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7.3 Tunosbie

KOHTPOJIbHBIC

3aJaHHd HJIH HHbIC

MaTepuabl,

HeoO0X0IHMbIe /UIsl OLIEHKH 3HAHWIl, YMeHHUIl, HABLIKOB, XapaKTepPU3yHIInX
sranbl GopMUPOBaHMS KOMIEeTeHIUI B mpouecce ocsoenust OIIOII BO
OK-7— cnmocoOHOCTBIO K CAMOOPTraHU3aIii U CaMO00OPA30BaAHUIO,

[IK-16—

CIOCOOHOCTRIO
€CTCCTBCHHOHAYYHBIX  JMCIMILINH,

HUCITIOJIB30BATH
MCTOAbI

OCHOBHBIC 3aKOHBI

MarcMarTH4YCCKOIro aHajlnu3a H

MOJICJIMPOBAHUS, TEOPETUYECKOTO M SKCHEPUMEHTAILHOIO HKCCIIECIOBAHUS TPH
peteHnd npoeCCUOHATTBHBIX 3a1a4.

KOHTpOnb 0CBOCHHS AMCHUIIIIMHBI K XUMHUSD» MPOBOJUTCS B COOTBETCTBUU C
[Tn KyoI'AY 2.2.4 «@ono oyenounwix cpeocmey.
Texymmii KOHTPOJIb MO TUCUUTIIIMHE « XUMUS» TMO3BOJIIET OLEHUTH CTENEHD
BOCHPUATHS YUeOHOrO Marepralia U MPOBOAMTCS Ul OLEHKHA 3HAHWM, YMECHMWIA,
HABBIKOB M ONbITA JACATEIBHOCTH, XAPaKTEPH3YIOIIMX ATanbl (HOPMUPOBAHUS
KOMIIETeHIMi B nporecce ocsoenus OITOIT BO




Texymmii KOHTPOJIb MPOBOAMTCA KAaK KOHTPOJb TEMATHUYECKHMA (IO MTOram
WU3YUYCHUS ONPEICICHHBIX TEM JUCHMIUIMHBI) W PYOESKHBIA  (KOHTPOJb
OTPEACTIEHHOTO Pa3feiia WA HECKOJIBKUX Pa3JeioB, MEPE] TEM, KaK MPUCTYIHATH K
W3YYCHHUIO OYEPEAHON YacTh y4eOHOro marepuana). Pe3ynbTaThl TEKYIIETO
KOHTPOJIS KCMOJIb3YHOTCS TPH MPOBEACHUHN MPOMEKYTOUHON aTTECTALINN.

Jlna mexkyuiezo KOoHmpoans
Keiic-3aganns k 1adopaTtopHbiM padoTam

Keiic-3apanne nmo reme Ne 1 « Knnaccel HeOpranu4eckux coeiiHeHui»
Onbit. [osryyeHnue cpeaHux coJieii

a) PeaktuBbl: pacTBOp xyopuaa Oapust 1 H., pacTBOp cynbdara Harpus 1 H.,
npoOrpKa

Hamute B mpobupky 3-4 kamnm pactBopa xsopujaa Oapus, 100aBuTh 3-4
KaIlJIi pacTBOpa CyJib(ara u HaTpHsL.

0) PeakTuBbL: pacTBOp cyib(daraMem 1 H., IIMHK METATTTHYECKIIA, TPOOUpKa

Hanute B mpobupky 3-4 xanim pactBopa cyiib(ara meau, OpOCUTh KyCOUYEK
[IMHKA.

B) PeakTuBBI: HACBILICHHBINA PACTBOP MMIPOKCUIA KAJTbLMSL, OKCH YIIIEPOaa
(IV), ammapar Kunmna

Hamute B mpoOupky no 1/3 oObemMa pacTBOpa THAPOKCHIA KalbLHs
(M3BECTKOBAsl BOJA) W MPOIYCTUTh 4epe3 Hero okcup yraeponaa (I1V) (yriekucnblii
ra3) u3 arnmnapara Kurmna 10 nosBIcHus MyTH.

3amxanue. 3anuch JAHHBIX ONBITA.

1) OTMeThTE M3MEHEHHUS B TPOOMPKAX B XOJ€ MPOBEACHHUS OIBITOB.

2) Hamummmre ypaBHEHHS XHMHYECKMX PEaKlIMi, MPOTEKAIMUX B
npoOHpKaXx.

3) Ioa kaxmoil U3 peakuuii yKaKuTe MPU3HAK PEAKIMH (HanpuMmep, Oelblii
0CaJI0K, 00E€CIIBEUMBAHUE U T.I1.)

4) HazoBuTE BCE MPOIYKTHI PEAKIIUH, 3a NCKITFOUEHUEM BOJIBI.

5) CodopmynupyiTe BBIBOA: PEAKLUMIMH, MEXKIY KAKUMH KIACCaMH
HEOPraHWYECKUX COCAMHEHUNA MOKHO MOy YUTh CPEHUAE COJTU?

Keiic-3aganue o teme Ne 1. «OCHOBHBIE 3aK0HBI H TOHSITHS XUMHID)

b) «OnpenesieHue MOJISIPHOii MacChl JKBUBAJIEHTA METAJLIIA)
OnpeneneHne MOJISIPHBIX MACC SKBUBAJIEHTOB METAJNIOB OCHOBAHO HA
peaKkumu B3aUMOACHCTBUS METAINIOB C KACITIOTAMM:
/n +H,SO4 —: ZnSO4 + Ha?
BbinosiHeHUe SKCIIEPUMEHTA:
1.Ilposepka zepmemuunocmu npubdopa (IEP>KUT JIM OH Ta3). YPOBEHb BOJBI B
rPAAyUPOBAHHOM COCYJE YCTAHOBUTE HA «0». 3aTe€M MOJCOETUHUTE K






7. AtmocdepHoe AaBieHUE, Py
8. JlaBneHue HACBHIIIEHHOTO BOJSIHOIO Mapa Mpu JaHHOH Temmeparype (cm.Tadil.
HUXKE).
9. IMapumansHoe mapneHue Boaopoaa, P(m) = P — P(mo).
Pacuem monapnoii maccovl IKGUBATEHMOE MEMANLA O8YMA cChocobamu.

1.Beiunciante Maccy BBITECHEHHOTO BOJI0poa (m) nmo ypaBHeHuto Kianelipona
- Menneneesa P(H,)V (H,)=(m|M)RT (R=8,31 JxMonb/Kk™" , uiu
R = 62363,7 cM>*MM. pr. cT/MonbTpas). [1ocne 5Toro paccuuTaiTe MOJISPHYIO

MacCCy OKBHBAJICHTOB, HCIIOJIbL3YA 1—-e mareMaTHyeckoe BBIPOKCHHUC 3aKOHa
OKBHUBAJICHTOB.

2.Paccunraiite 00BbEM BBIAEIUBIIETOCS BOJOPOJA MPHU HOPMAJIbHBIX YCIOBUSIX
(Vo) mo ypaBHeHuto KnaneiipoHa: Vo]% _ Vil H% npu Py = 760 mm. pT. CT.,
0

273 K. 3Has MOJSpHBIM O0BEM DHKBHBAJICHTOB BOJOPOAA, pacCUMTAiTE
MOJIIPHYIO Maccy MeTajia (2-¢ BRIpKCHHE 3aKOHA SKBUBAJIEHTOB ).

Tabnuua. JlaBneHue HaChIIEHHOr0 BOASHOIO Mapa B PABHOBECHH C BOAOM

Temneparypa, | /lasinenue napa, [la | Temneparypa, | [laBnenne napa,
°C (MM pT.CT.) °C ITa (MM pT.CT.)

0 0,61-10%(4,58) 19 2,20-10%(16,48)

5 0,87-10%(6,54) 20 2,33-10%(17,53)

10 1,22:10%(9,20) 21 2.,48:10°(18,65)

15 1,70-10%(12,79) 22 2,64-10°(19.83)

16 1,81-10%(13,63) 23 2,80-10%(21,09)

17 1,93-10%(14,53) 24 2.97-10%(22,38)

18 2,06:10%(15,48) 25 3,16:10%(23,75)

Brruucnute abCONIOTHYIO M OTHOCUTENBHYIO MOTPEIIHOCTH OMBITA.
Abconrwmnaa nozpeuwtnocms di:

di = Mogon) - Maxuer, THE Magom) — CpPEIHEE 3HAYCHHUE MOJISIPHOH MACCHI

SKBUBAJICHTOB [IMHKA, PACCYMTAHHOE N0 DKCIICPUMEHTATILHBIM TJAHHBIM, T/MOJIb.

Mx(uer) — 3HAUEHUE UCTUHHOM MOJISIPHOM MAcChl SKBUBAJICHTOB LIMHKA, I/MOJIb.

Ommuocumenvnasn nocpeutHocme, d, %:

d,%:L-loO%.

3K(ucm)

Bui6oo:

Keiic-3apanmne no teme Ne 2 «OCHOBBI XMMHUYECKOI TEPMOAUHAMHKID)
(JHepreTuka XUMHYECKHUX MPOLECCOB)

A) OnpexnesieHue HANPABJICHHOCTH NMPOTEKAHMS MPoLecca
1. Ucnonb3ys cnpaBOYHBIE JAHHBIC TAOJMLbI, OMPEACTUTE N300apHBIA TEMIOBOR
sdppext AH 08 XUMUYECKOMH PEAKIIMK BALIEro BApUaHTa



CoHagy + 3020y 2C05q) + 2Hy O

CnenaiiTe BbIBOA 0 BbIACJICHHH HJIH TNOIIOMICHHHM TEIUIOTHI B Hpouecce
peaKkumm.

2. Onpenemre u3MeHenue >HTpomduH AS%og B XOJ€ XUMHUUECKON PEAKLIUH,
OPOTEKAOMIEH MNpU CTAHAAPTHBIX YCIOBUSAX B HMICATBHOM Ta3000pa3HOM
cocrosuun. OGbsicauTe 3HaK m3MeHenust AS%9s B pesysbrare JaHHOI peakuu.
3. Onpenemate usmenenue sueprun I'nooca AG%og B X016 XUMHUECKOH PEaKiuy,
UCIOJIB3Ys CIPABOYHbIE JaHHBIC TaONMMLbL. 110 3HaKy u3meHenus sHeprum ['n6oca
AGYg caenaiite BHIBOA 0 BO3MOKHOCTH CAMONPOM3BOJILHOIO NPOTEKAHHS
peaKkumm.

Ta6n1/1ua CTaHI[apTHBIG 3HAYCHUA TCPMOJUMHAMHWYCCKUX BCJIMYMH HCKOTOPBIX
BCIIICCTB

Bemectso | CocTosHue AH'5 K/ AG55 KIic S%0s.

MO, MOID Jix/Monb K

CH, r 226,750 209.200 200,820
NO r 90,370 86,690 210,200
C,H, r 52,280 68,173 219,450
NH; r -45,190 -16,647 192,500
CH,4 r -74,850 -50,830 186,190
CO r -110,520 -137,270 197,910
CO;, r -393.510 -394 380 213,650
H,0 r 2241.830 2228.590 188,720
H,0 K 2285.950 2237.190 69.940
N, r 0,000 0,000 200,000
H, r 0,000 0,000 130,590
O, r 0,000 0,000 205,030
Cl, r 0,000 0,000 222.950

b) «Onpeaenienne TenjoBoro 3p@exra npouecca pacTBOPEHHUs
NH4NOs3»

OobopynoBanne u marepuanbl. 1. Hurpar ammonus NHaNO;. 2. Crakansl
(250-300 mm). 3. TepMOMETP, YKPETJIEHHBIN B IITATUBE.

BoinostHenne. B crakaH HajeldTe HEMHOrO BOAbL. ONyCTUTE TEPMOMETP,
MOTPY3UB €r0 APHUK B BOAY. 3aTEM BHECUTE B CTAKAH HECKOJIBKO JIOXKEK MEITKHUX
KPUCTAJUIOB HUTpara aMMOHHUs. TEPMOMETD MOKA3bIBACT CUJIBHOE TOHMIKEHUE
TEMIIEPATyPbI PACTBOPA.

NH4NO3(Kp) + nH,O = NH4NO;-nH,O.

3ananue. Ykaxure 3Haku (>0,<0) Q u AH nmpouecca pactBopeHust
NH4NO:,

Keiic-3apanne no teme Ne 2 «3aBHCHMOCTH CKOPOCTH XHMHYECKOil peakuuu

OT KOHUEHTPALMH PearupyrInux BeeCTB B JAHHBIX YCJIOBHAX).

OnpIT 1. 3aBHCHMOCTD CKOPOCTH PEAKIIHU OT PA3JIMYHbIX (DAKTOPOB
A) OT KOHUEHTPALUH pPearupyrInux BelecTB



PeakTuBbl u 00OpyI0BaHHE: PACTBOP CEPHOW KHUCIOTHI 2 H., PacTBOp
tuocynbdara Hatpust (NaS>0Os3) 1H., AMCTHIUIMPOBAHHAS BOJA, YETHIPE MEPHBIC
npOOUPKH, KAMENbHULBI UJTH MTUTETKUA, CEKYHIOMED.

Tuocynedar HaTpust pearmpyer C CEPHOH KHUCIOTOH MO CIEAYIOLIEMY
YPABHEHUIO PEAKLIUY:

Na,S,05 + H,SO4 = Na,SO4 + SO, + H,O + Sl

[Ip3HakoM MpOTEKArOLICH peakuuu sBISETCS O00pa3oBaHWE MYTH MPH
BBITNIA/ICHUM CEPBI B OCAI0K.

JIs MpOBEIEHUS OMBITA B YETHIPEX MPOOMPKAX MPUTOTOBBTE PABHBIE OOBEMBI
PAcTBOPOB THOCYJIb(ara HATPHS PA3NIMYHOM KOHUEHTPALMK, JUIsl 3TOTO BHECHUTE B
npobupku 4, 6, 8 n 12 kanenb THOCYAb(ATa U TOBEAUTE 00BEM B TPOOHpPKax 10 12
Karnesb, J00aBUB B KOKIYIO BOJY, KaK yka3zaHo B Tadaue 1.

3arem B 1-10 mpoOupKy n00aBbTe 1 Kammo CEpHOM KUCIOTHI, OAHOBPEMEHHO
BKJIFOUMB CeKyHaoMep. [Ipocneaurte, uToObl Karis He nomnasia Ha CTEHKA TPOOUPKH.

Kak TOJIbKO MOSBHUTCS MYTh, BBIKITIOUMTE CEKYHAOMED, U 3aHECUTE PE3YJIbTAT
B TaOuiy 1.

[ToBTOpUTE OMBIT C 2, 3 W 4-i TPOOUPKAMH.

3ananue. 3anuch JAHHBIX ONBITA.

1) 3anecuTe B TAONMILy NaHHBIC, TPOBEACHHBIX HCCIEA0BAHUI
Tabnuua - JlaHHbIe OnbITa

Neo KoJymuecTBo Karnenpb OOwe | OtHocuTens | Bpems OtHocuTen
nmpo- | PactBo |H,; |Pacteo |¢ -Has HOSIBJICHU | bHAs
oupk | p O |p YHCJIO | KOHLEHT- 1 MyTH, | CKOPOCTb
17} Na,S,0 H,SO4 | kamen | panus. t, cex peakuuu
3 b Na,S,0:s, 1/t, cek!
V06m. COTH.
1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

2) PaccunTtaiiTe OTHOCUTENBHYIO MPAKTUYECKYHO CKOPOCTh PEAKIUK IS
KaKAoro ciyyvas (1/t), 3Has BpeMs peakuuu. 3aHECUTE B TaOJIULLy.

3) PaccunTaiiTe OTHOCHTEIBHYIO KOHIIEHTPALMIO THOCYJIb(aTa: MpUuHUMAs
KOHUEHTPALMIO B NEPBOM MPoOHpKe ¢ 4-s KamsaMu Cor = 1, € 6-10 KanmasaMu — Comm
= 1,5 u T.4. 3aHECUTE TaHHBIE B TAOJIHILY.

4) IocTtpoiite rpadmk 3aBUCMMOCTH OTHOCHTEIIbHONW MPAKTUYECKONH CKOPOCTH
PEAKLMK OT OTHOCHTEIBHONW KOHIEHTPALMKU THOCY Ib(aTa HaTpusl, OTKIIAAbIBAS
3HaueHus 1/t mo ocu X u Cory. MO OCH Y.

5) ChopmympyiTe BHIBOA 0 3aBHCUMOCTH CKOPOCTH PEAKIHH OT
KOHIEHTPALMH THOCYIb(aTa HATPHS NPHU JAHHBIX YCJIOBHAX.



OnbIT 2. 3aBHCHMOCTBH CKOPOCTH PEAKIHH OT TEMIIEpPaTypbl

H3yunte Ha npUMEpPe PEaKLMK B OMBITE 1.

Boeinosinenue. /[ns 31oro B tepMmocrar ¢ temneparypoid Ha 10 °C Beime
KOMHATHON TEMIIEpaTyPhl IOMECTUTE 2 MPOOUPKH: OHY ¢ 4 KarsiMu 1 H pacTBOpa
THOCY/b(aTa HATPHUs W 8 KaIJIsIMU BOJIbI, B APYTYKO — C OJHOW Karyeil cepHoi
KHACTOTHL. Yepe3 5 MUHYT CMEMIAWTE COAEPKUMOE MPOOMPOK U OTMETHTE BPEMs
MOSIBJICHUS. MYTH.

[Toropure onbiT npu temneparype Ha 20 ° m 30 ° Bpllle KOMHATHOMR
TEMIIEPATYPHI.

3aganue. 3anuch JAHHBIX OMNbBITA.

Pe3ynbrarsl BHECUTE B TAOIMILy W TOCTPOMTE rpadmK 3aBUCMMOCTH CKOPOCTH
peakumu OT TeMneparypsl. Paccuuraiite 3Ha4eHUE NPAKTUYECKOTO
TEMIEPATYPHOTO KO3(PPULIMeHTa, NCONB3ys nMpaBuio Bant-I'odda.

OnbiT 3. BiausiHue nNpPHPOABI PpearupyrinuX BelIeCTB HAa CKOPOCTH
XHMHYECKOH peaKkiuu

Boinosinenue. B 18e npodupku npuiieiite mo 2 cm® pactBopa KMnOy u 2-3
KaIlJIi pacTBOPA CEPHOM KUCIIOTHL. 3aTeM J00ABbTE B MEPBYIO —
CBCIKEMPUTOTOBJIEHHBIN pacTBOP Na;SOs, a BO BTOpyro Na; SOy

3aganue. 3anuch JaHHBIX ONbITa. OTMETHTE, B KAKOW MPOOUPKE
MPOUCXOANT U3MEHEHHE OKPAckK pacTBopa. C(HopMyIHpYHTE BBIBO O BIMSIHUA
MPUPOABI PEATHPYIOLIMX BEIIECTB HA CKOPOCTh XUMHUECKOW PEAKLIMH.

BomosHuTe pacdernoe 3aganue mo reme « CKOpoCTb XUMUYECKUX
peakuuiny

ATMOCQEPHBIE 3arpsI3HEHUS MMOCTENCHHO YHUUTOXKAKOT 3aAIATHBIA 030HOBBIHA
cioii  3emsn. O30HOBOMY CJIOK YIPOXKaKOT, MOCTynaromue B arMmochepy
(TOPUPOBAaHHBIE W XJIOPUPOBAHHBIE, YriieBoaopoabl — (peon, Hanpumep CCL3F,
CCLF,, CCIF3. Onn xumuveck CTaOWMIIBbHBI B HWXKHUX CIIOSIX aTMOC(EpBI, HO B
ctparocepe mnonx AciictBueM  ynbrpaduoneroBoro  u3nydyeHus — CosHOA
pa3pyluaroTCs, BBIACAS ATOMAPHBIA XJIOp, MOCIE YEero HAYMHAKOT IPOTEKATh
peaKumy B3auMOACHCTBUS ATOMAPHOTO XJIOPA C 030HOM.

Paccuumatime cxopocmv marxoii peakyuu ¢ 0opazosanuem Kuciopood u
MOHOOKCUOA XI0pa, eciu yepes 15 ¢ nocie navana peaxyuu MOoJuspHds
KoHyenmpayusi 0301a oviia 0,3 moav/n, a yepes 35 ¢ om Havand peaxyuu cmaid
pasra 0,15 monw/.

Keiic-3axanue no reme Ne 2
«Xumnyeckoe papHosecue. Ilpunnun Jle-lllarense»

OmnbiT 1. CMeleHne XuMU4€CKOro pAaBHOBECHSI B 3aBUCHMOCTH OT
KOHLICHTPALUH MPOAYKTOB U HCXOAHBIX BEeIECTB, NP B3aUMOACIHiCTBUN
xJjopuaa xkesaesa(lll) ¢ poranuaom kaaus

Oo0opynoBanne u marepuanbl. 1. YeTblpe KOHMYECKME TPOOMpPKH. 2.
[Tunetkn. 3. benwiii 3kpan. 4. Xnopun xeneza (111) FeCls 0,0025 u. 5. Ponanua
kamus KSCN 0,0025 nw. 6. Xmopun kamma KCl (kpucrammmueckwmif). 7.
JluctriMpoBaHHas BOA.



BoinosiHenue paGoTbl. B yeThipe KOHWYECKKHE MPOOMPKM BHECUTE MO S-7
karens 0,0025 H. pacTtBopoB xyopuaa skenes3a (111) m popannna kanusi. PactBopsl
pa3MeNIaiiTe CTEKISHHONW MajJoYKkoil W mocTtaBbTe B WITAaTUB. OOHY MPOOHPKY C
MOJIYYEHHBIM PACTBOPOM COXPAHUTE Ul CPABHEHUs PE3YJIBTATOB oOnbiTa. B
OCTaJIbHBIE TPOOMPKK N0OABBTE CICAYIOIIAE PEAKTHBBL B MEPBYHO - 1 Karwiwo
HACHILIICHHOT0 pacTBopa xyiopuaa xkenesa (111), Bo Bropyto - 1 Kamiro HaCkIIIEHHOTO
pacTBOpa pOAaHUAA KaJlAs, B TPETHIO - HECKOJIBKO KPUCTAIMKOB XJIOPHAA KIS
CpaBHUATE MHTEHCHBHOCTH OKPACKHM TOJIYYEHHBIX PACTBOPOB C MHTEHCHUBHOCTBHIO
OKPACKH 3TAJIOHA.

3anuch JAHHBIX ONbITA. 3aNUIINTE CBOM HAOMIOJACHWS MPH MPOBEACHUU
padotel. CocCTaBbTE€ YpaBHEHUE COOTBETCTBYIOLMICH OOpaTMMoOi peakuud U
HAITMIIUTE BBIPAKEHUE KOHCTAHTHI PABHOBECHSI.

1. Kakwue BemecTBa HAXOAATCS B UCCIIEYEMOM PACTBOPE MPHA PABHOBECUHA?

2. Kakoe BenecTBo NpuaacT pacTBOPY KPaCHYHO OKPacKy?

3. Kak W3MEHAETCs HMHTEHCHMBHOCTH OKPACKM pacTBOpa M, B KAKOM
HAITPaBJICHUM CMEINAETCA PABHOBECHE JAHHOW PABHOBECHOM CHUCTEMBI MPH
noOaeneHuu: a) xjaopuaa xenesa (111); 0) ponanuaa kanus; B) XJopuaa Kaavs?

4. Kak WM3MEHSIOTCA TpPU 3TOM B KOKIOM ClIy4ae KOHLECHTPALMH
KOMITOHEHTOB PaBHOBECHOI CUCTEMBI a) poJaHua; 0) XJI0puaa Kajlus; B) XJIOpHIa
skenesa (III), r) pomaHupa Kanusi MO CPAaBHEHUIO C WX KOHLEHTPAIMSMU MpPU
YCTaQHOBJICHUH TTEPBOHAYAIBHOTO PABHOBECHS?

OnbiT 2. BausiHue TemMneparypbl Ha CABHI XHMH4Y€CKOr0 PaBHOBECHSI
PeakTtuBbl W Marepuaibl: WOAHAA BOJA, PACTBOP Kpaxmamna, HPOOHPKH,

CIIUPTOBKA, AP KATEb.
Boinosinenue padorsl. Haneiite B ase mpoGupku 1mo 3 cM® HomHol Bombl U
N00aBbTE B KKAYIO U3 HUX 1O 1-2 kamiu pacTBopa Kpaxmana. Harpeiite ogny u3
npooupok. CpaBHUTE OKPACKY.
3aganme. VYKaKUTE HANpPABICHHE CABATA XHWMMYECKOTO PAaBHOBECHS MNPHU
NOBBILICHUH TEMIIEPATYPbI M 3HAK TETLTOBOTrO 3(p(PeKTa peakuuu.
Keiic-3apanmne no reme Ne 3 «Crpoenue aroma»
IIpakTu4yeckast paGora no reme Ne 3: Crpoenue aroma. llepuoanyecknii
3aK0H M nepuoanyeckas cucrema /I. U. MenaeneeBa

Heanb 3ansaTHS

1. ITpoBepHUTh UMEIOIMECS Y CTYACHTOB TEOPETUUYECKUE 3HAHUS O CTPOCHUU
aToMma.

2. HayunTh onpenensaTh YMCIO HJIEMEHTAPHBIX YACTHI] B aTOMAaxX KaXAO0ro
AJIEMEHTA, MPUHAMNEKHOCTh UX K METAJIJIaM WA HEMETAJLIAM.

3. Hayuntbh n300paxkate CTpoeHME aroma ¢ nomouisto popmynsl Koccens,
AIEKTPOHHON (POPMYJIBI U TPAPUUECCKOM IJIEKTPOHHOM CXEMBI.

4. T1oMOYb MOAYYUTh MPAKTUYECKUE HABBIKKA OMPEIACIICHUS:
- CTCIIEHEW OKUCIICHHUS aTOMOB;
- HanucaHus (OpPMyn COOTBETCTBYIOIIMX OKCHJIOB, THIPOKCHIOB, JIETy4HX
BOJIOPOJHBIX COEAMHECHUM (MPU UX HAJTMYWK ),



- XapaxKTEePUCTHK (OU3MYECKUX W XUMHYECKMX CBOWCTB DJJIEMEHTOB H WX
COCIUHCHUM.

IIpumep. CocTaBbTe 3NEKTPOHHYIO U AJIEKTPOHHO-rpaguueckyto Gopmyiry
3JIEMEHTA C MOPSIKOBBIM HOMEPOM 24 1 TAalTE MOJIHYIO XapaKTEPUCTUKY SJIEMEHTA.
Pemienne. 110 mOpsAIKOBOMY HOMEPY 3aKIIFOYAEM: B aromMe 24 3IEKTpPOHA.
JIaHHBI 3IEMEHT - XpOM. DJIEKTPOHHAs (POPMYJIa UMEET BUAL:
1s?2s*2p°3s?3p°3d°4s!
DNEKTPOHHOU (OopMyJEe XpoMa COOTBETCTBYET CIEAYIOMIAS 3SJIEKTPOHHO-
rpaduyeckas cxema:

3 3d 4s
T
2s t N
lsT HH
: M

K L

XapakTepucTuKa aroma Xxpoma
1. Cr — metann, d — 2JIeMEHT.
2. BanentHele coctosHus: 1- VI
3. Bo3MOKHBIE€ CTEIEHH OKHUCIeHUS: 0, +2, +3, +6.
Cr’-2e —»Cr? (Cr’-3e —Cr* Cr¥ - 68 —»Cr*®
XPpOM MPOSBIIAET BOCCTAHOBUTEIILHBIE CBOWCTBA.
4. Xpom 00pazyeT KUCIOPOAHBIC COCTMHCHHUS

Oxkcuapl CrO Cr0Os CrO;
I'mppokcunel  Cr(OH), Cr(OH)3 H>CrOy4
H;CrOs H>Crn Oy
OCHOBHEBIC aMm(OTEpHBIC  KUCIOTHBIC
CBOMCTBA CBOMCTBA CBOMCTBA

CTEIICHb OKUCIICHUA YBEITUIUBACTCA

IMpumep. Kak 3aBUCIAT KUCIIOTHO-OCHOBHBIE CBOMCTBA OKCHIOB W
TMIPOKCHIOB OT CTENEHU OKUCIICHUSI aTOMOB 3JIEMEHTOB, MX oOpasyromux? Kakne
TMIPOKCHIbI HA3bIBAOTCA aM(POTEpHBIMU (aMponrTramu)?

Pemienne. Eciii  d7€MEHT NPOABIAET NEPEMEHHYIO CTEIEHb OKUCICHUS U
00pa3yeT HECKOJbKO OKCHIOB W TUIPOKCHUIOB, TO C VYBEJIMYEHUEM CTEHEHH
OKHCJICHUSI CBOMCTBA MOCIECIHUX MEHSIOTCS OT OCHOBHBIX 4epe3 amM(OTEpPHBIE K
KHACIOTHBIM. OJTO OOBACHACTCS XaAPAKTEPOM SIEKTPOIUTHYECKON IMCCOLMalU
(noHu3anmu) ruapokcuaoB DOH, koTopas B 3aBUCHMOCTH OT CPaBHUTEIBHOM
IIPOYHOCTH U MONSAPHOCTHU CBA3el D-O m O-H MOXKET MpOTEKATh N0 ABYM TUIIAM:

D0H; ==0"+ OH no tumy ocnosanwmii (1)
9()H ==H"+ DO no tuny kucnor (II)

Ecnu mpounocty cBszeid O-H m 5-O Onu3ku WM paBHBI, JUCCOLMALUS
TMIPOKCHIa MOKET OJHOBPEMEHHO npotekark U 1o (1) m mo (II) Tumam. B sTom



ciiydae peub UAET 00 aM(POTEPHBIX SEKTPOAUTAX (am(oauTax), HAMPUMED IS
Cr(OH)s:
Cr"+ 30H =— CI’(OH)3 = H;CrO; = 3H* + CI‘O33'
B xucnoii cpene ampoauT nposBISET OCHOBHOM XapakTep, a B LICTOYHOH
Cpele — KACTBIA XapaKTep:
Cr(OH); + 3HCI = CrCls + 3H,O
CI‘(OH)3 + 3NaOH = Naz;CrO; + 3H,0O
IIpumep. Hcxoas w3 MONOKEHHs 3JEMEHTA B IEPHOAUYECKON CUCTEME M
CTPOEHMSI €0 aTOMa, JAiTe MOJIHYIO XapaKTEPUCTUKY MapraHua u Opoma.
a) COCTaBBTE JJICKTPOHHBIE W AJICKTPOHHO-TpaduyecKue GopMyssl aTOMOB
3JIEMEHTOB,
0) onmpeAcnuTe, K KaKoMy SJIEKTPOHHOMY CEMENCTBY OTHOCSTCS JaHHBIC
BJIEMEHTHI,
B) OMPEACTUTE BO3MOKHBIE BAJICHTHBIC COCTOSIHUS,
I') ONPEACIIUTE BO3MOYKHBIE CTENEHN OKHCIIEHUS,
1) HANUUIUTE BO3MOXKHBIE BOJOPOJHBIE M KHCIOPOAHBIE COCAMHCHHS,
OIPEACTTUTE WX KUCIOTHO-OCHOBHOM XapakTep.
Mapeaney — d-3nement VII-B rpynnel, Mmetayin
2sMn° 1s22s22p°3s%3p3d°4s?

3d 4S
WAL

ATOM Maprasia Ha BHELIHEM SHEPreTUYECKOM YPOBHE UMEET J1BA JIEKTPOHA,
OCTaJIbHBIE BAJICHTHBIC BJICKTPOHBI HAXOAATCS HAa MOACTHJAOMIEM d-TIOIYpOBHE.
Tepsist SIIEKTPOHBI, MAPTaHeL] MPOSBIISET TOJIBKO BOCCTAHOBUTEBHBIE CBOWCTBA, YTO
XAPAKTEPU3YET €r0 KaK TUIMYHBIIA METAIL.

Mn 06pa3yeT OKCHIbI B THIAPOKCHUJIBL:

Mn' - 2& -Mn*? MnO — Mn(OH),

1\/[1’10 - 38 —>1\/[1’1Jr3 Ml’l203 — MI’I(OH)3 (H3MI’IO3)
Mn" - 46 ->Mn** MnO, — Mn(OH)s (HsMnOy)
Mn - 68 -Mn*® MnO; — H,MnO;

Mn - 76 -Mn"’ Mn,O; — HMnOq

bpom — p-anement VII-A rpynibl, HEMETaUI

4p
4s
BI182252p0 3623 p 3 42’ 1

Ha BHEmHEM 53HEPreTHYECKOM YPOBHE y aroma OpomMa CeMb BAJICHTHBIX
ANIEKTPOHOB. ATOM OpoMa JIErKO NPHUHUMAET 3JIEKTPOH, 00pasys OTPULATEIbHBIN
VOH:

Br’ + 1¢ — Br'!
[TpuHrMas 37€KTPOHBI, aTOM OpoMa MPOSIBISET OKUCIUTEIBHBIC CBOMCTBA,
YTO XapakTpPH3YET €ro Kak TUOWYHbIA HeMmetal. bpom oOpasyer neryudee
BOJIOPOJIHOE COEAMHEHUE - OpomoBomopox HBT.



Tepsist 3NEKTPOHBI, OPOM MPOSBIAET CIa0bIE BOCCTAHOBUTEIBLHBIC CBOHCTRA.
C kucnopoaom Opom 0Opa3yeT OKCUABI U THIAPOKCHIbI KUCIOTHOTO XapakTepa.
Br’-1e - Br'' BnO— HBrO
Br’-3e - Br?®  Br,0O;— HBrO;
Br’-58 - Br”®  Bnr0Os — HBrO;
Br’-7e - Br”  BnO;— HBrO,
JIJisl ycnenHoro OCBOSCHHUs Marepurajia no JaHHOU TeMe 00ydarolmecs
JIOJKEH OTBETUTH HA CIIEAYIOLIME BOMPOCHI.

KonTpoabHbIe BONPOCHI

1. aiiTe onpenesieHue NOHATHASIM: aTOM, XMUMHYECKUI SJIEMEHT.
2. KakoB (pm3HUYECKUH CMBICH MOPSIKOBOTO HOMEPA XUMHUUYECKHUX HJIEMEHTOB?
3. Kakue KBaHTOBBIE YMCIIA XAPAKTEPUZYIOT JHEPreTUUECKOE COCTOSHUE
3JIEKTPOHA?
4. UTO Takoe «3HEPreTUYECKUI YPOBEHDY, «3HEPTETUUECKUMI IMOYPOBEHDB)?
5. Tlonw3ysce Tabmuuamu 2—5, BBIMUIIATE XapPAKTECPUCTUKU SJIEMEHTOB 3-TO
nepuoja B Tadbnuiry No 1.
6. Kak onpenenure MakCMMaIbHOE YMCIIO0 ANEKTPOHOB HA YPOBHE, IOJAYPOBHE?
7. UeM oTnm4aeTcst «BO30YKACHHOE» COCTOSTHUE aTOMa OT «HOPMaJIbHOT0»?
8. Copmynupyiite npasuiia B. KieukoBckoro.
9. Chopmynupyiite npunuumn [laynu, npaBuno XyHnaa?
10. JlaiitTe  COBpPeMEHHYIO (DOPMYJUPOBKY MEPUOAMYECKOTO  3aKOHA
. . Menneneena.
11. B yem cocTouT (pu3nM4eCcKuii CMBICII HOMEpPA Meproja, HoOMepa TPy ibi?
12. Ha 4eM OCHOBAHO pPa3iMuue B DSJCKTPOHHBIX KOH(PUTypalMsX aTOMOB
3JIEMEHTOB IJIaBHBIX M MOOOYHBIX MOATPYIIIT NEPHOANYECKON CHCTEMBI?
Tabmuna 1 — XapaKTepUCTUKKU 3JIEMEHTOB 3-T0 MEPUOaa

DJIEMEHT | DJIEMEHTHI 3-TO IEPpUoaa
ITokaza Na |Mg Al Si P S CI Ar

1) Ne amemeHTa B~

11CO

2) YUCIIO MPOTOHOB
B ATOME

3) uncno
HENTPOHOB

4) ucio
AIIEKTPOHOB

5) 3neKTpoHHAas
dbopmyna

6) BAJICHTHBIC
ANIEKTPOHBI




7) creneHu
OKHCJICHUS

8) opOuTanbHBINA
pasnyc, HM

9) noreHuman
HOHU3aMH, 5B
10) oTHOCHTENB-
Hasl SJIEKTPOOT-
PULIATETBLHOCTD
11) popmyna
OKCHJa

12) popmyna
T'MJIPOKCH 1A

13) xapakrep Ok-
CUJA, THIPOKCHA
14) hopmyna
JIETYYEro BOJOPOI-
HOT'O COEMHCHUS,
€r0 XapakTep

[Tocne 3anonHenns Tabnuubl 1, OOBICHUTE XapaKTep U3MEHEHUH NOKa3aTenen
8,9, 10. Hanviuure ypaBHEHUS pPEeaKLUi, XapaKTEPU3YIOIIHUE KACIOTHO-OCHOBHBIE
CBOMCTBA TMIPOKCHUIOB.

13. Uto Ha3bIBACTCS SHEPTUECH HOHU3AIANA, SHEPIUEH CPOJICTBA K DJIEKTPOHY ?

14. Yto Takoe OTHOCHUTEIIBHAS JIEKTPOOTPUALIATEIIBHOCTh?

15. Kak u3mMeHseTcs XapakTep OKCUAOB B 3aBUCUMOCTH OT CTETICHA OKUCIICHHUS
anemMeHTa?

Tabmua 2 — OpOuTaIbHBIE PAARYCHl AaTOMOB

ATOM 1s 2s 2p AtoMm  |3s 3p

H 0,053 Na 0,171

He 0029 Mo 0128

Li 0.019 10.159 Al 0.104 0.131
Be 0.014 10.104 Si 0.090 0.107
B 0011 10.077 0.078 P 0.080 0.092
C 0.009 [0.062 0.060 S 0.072 0.081
N 0.0078 [0.052 0.049 Cl 0.066 0.072
O 0.0068 [0.045 0.041 Ar 0.061 0.066
F 0.0060 [0.040 0.036

Ne 0,0054 10,035 0,032

Tabnuua 3 — TloTeHImAambl HOHU3AMK ATOMOB HEKOTOPBIX 3JIEMEHTOB




DIeMEeHT Il, 5B Iz’ 5B DIIEeMEHT Il’ 5B Iz’ 5B

H 13,6 ; Na 5,14 4720
He 2458 5440 | Mg 7.64 15,03
Li 5.39 7562 | Al 5.98 18.82
Be 9,32 1821 | Si 8,15 16,34
B 8.30 2515 |P 10,48 19.72
C 11,26 2438 |S 10,36 23.40
N 14,53 2960 |Cl 13,01 23.80
0 13,61 35,15 | Ar 15,76 27.62
F 17.42 3498 |K 431 13.81
Ne 21,56 4107 |Ca 6,11 11,87

Tabnuna 4 — OTHOCUTENBHAS DJIEKTPOOTPULIATELHOCTH 3JIEMEHTOB (O320)

H-2,1

Li-1 Be-1,5 B-2 C-2,5 N-3,0 |O-35 F-4.0
Na-0,9 Mg-12 | Al-15 | Si-1,8 P-2,1 S-2,5 Cl-3,0
K-0,8 Ca-1,0 Sc-1,8 [ Ge-1,7 [ As-20 |Se-24 Br-2,8
Rb-0.8 Sr-1,0 Y-13 Sn-1,7 Sb-1,8 | Fe-2,1 1-24
Cs-0,7 Ba-0,9 Pb-1,6
Tabmuna 5 — CpoacTBO K 3IEKTPOHY HEKOTOPBIX ATOMOB

OJEMEHT E, »B OJEMEHT E, »B

F 3,62 S 2,07

Cl 3,82 P 0,8

Br 3,54 Si 1,90

I 3,24 Al 0,4

O 1,48 Na 0,74

N 0,2 H 0,7

C 1,13 Mg -0,32

B 0,3 Be -0,19

Li 0,54 HHepTHBIE rassl 0

TecToBBIE 3a7aHUSA

1. MeTajunueckrie CBOMCTBA HAMOOJIEE BBIPAXKEHBI Y aTOMa

1) nmuatus
2) Hatpus




3) xanus
4) kampuus

2. HauOonpuinii paguyc aroMma uMeeT
1) K
2) Na
3) Li
4) Rb

3. 3apsn sapa aroMa KPEMHHUSI PaBEH
1) +28

2)+31

3) +4

4) +14

4. DnekTpoHHyo KoHpuryparmio 1s*2s*2p°3s?3p° umeer arom

1) docdopa

2) xJjopa

3) Opoma

4) ¢ropa

5. B nepuose ¢ yBemMUeHHEM 3aps/a sapa aTOMOB METAJUTMYECKUE CBOMCTBA
1) ocnabearot

2) YCHIIMBAKOTCS

3) HE UBMEHSIOTCS

4) HET 3aKOHOMEPHOCTH

6. B MajbIx nMeprogax ¢ yBeJIMUYCHUEM 3apsa SApa PaauyChl aTOMOB
1) yBenmumBaroTCs

2) W3MEHSIOTCS MEPUOINYECKH

3) yMeHbLIarTCs

4) He U3MEHSIOTCS

7. DIEMENTY ¢ DNIEKTPOHHOM Gopmyiioii atoma 1s22s*2p°3s?3p° cooTBeTCTBYET
(opMyI1a BEICIIErO OKCHA

1) B0

2) ALO;

3) N,Os

4) P,0;

8. Tpu wactuiel Ne®, Na*, F~ IMEIOT 0JJHHAKOBOE
1) maccoBoe uncio

2) 4HCI0 HEHTPOHOB

3) 4YMCHO BIEKTPOHOB

4) 4rCI0 MPOTOHOB



9. UuCcno 3HEPreTUYECKUX YPOBHEH y aTOMa, UMEOIIETO 19 mpOTOHOB
)3

2) 5

3) 4

4)2

10. Uncmo mpoTOHOB, HEHTPOHOB M JIEKTPOHOB Y aTOMa C MOPSAKOBEIM HOMEPOM
40

1) 40,91, 40

2) 40, 51, 40

3) 20, 51,40

4) 40, 40, 40

11. Yucno moaypoBHEH HA SHEPTETUUECKOM YPOBHE ONPEAECTISAET ... KBAHTOBOE
YHCII0

1) rmaBHOE

2) MarHuTHOE

3) opburansHOE

4) cnuHOBOE

12. MakcuMaJTbHOE YHCIIO 3JIEKTPOHOB Ha f — MOJAYPOBHE
1)8

2) 2

3)10

4) 14

13. IlepeMEHHYIO CTENEHb OKUCIICHHS MPOSIBIISIET AJIEMEHT C SIEKTPOHHOM
dbopmynoi

1) ...3s?3p*

2)...4d195¢?

3)...3s*3p°

4)..3d'%4s?

14. DneMeHT ¢ 2IEKTPOHHOM Popmyiioii ..3s*3p°3d!1%4s?4p° maxomurcs
1) 5 rpynme, riaBHOM nmoArpymnmne

2) 5 rpynne, moOOYHON MOATrpyIIIe

3) 7 rpynne, noO0YHOM moArpymnmne

4) 7 rpynne, rIaBHON NOArPyIIe

15. HanmeHnbIueit 3Heprueii MoHn3anmu 00aaaact
1) xanbumii

2) MBIIIBSIK

3) xpom

4) O6pom

16. YcuneHne KUCIOTHBIX CBOMCTB OKCHIOB TPOUCXOIUT B PALY



1) PzOs — SlOz — A1203

2) MnO — MnO; — Mn,Oy
3) NzOs — PzOs — ASzOs
4) CI’207 — PzOs — A1203

17. OcnabiieHue OCHOBHBIX CBOWCTB FMAPOKCHIOB TPOMCXOANT B PSIIY
1) MI’I(OH)Q — Ml’l(OH)3 — MI’I(OH)4
2) Al(OH); — Si1(OH)4 — NaOH
3) Ca(OH), — Sr(OH), — Ba(OH),
4) Ge(OH)4 — Ga(OH); — Zn(OH),

18. BO3MOXHOCTh HAXOXKICHHUSI DJIEKTPOHOB HA OJAHOM OpOUTAIN ONPEIEIISIET ...

KBAHTOBOE YUCIIO
1) rnaBHOE

2) MarHuTHOE

3) opburansHOE
4) cnuHOBOE

19. 3apsan sapa aroma, UMEIOIIETO 21 3IEMEHTAPHYIO YaCTHUIY, PABEH
1) +7

2) +12

3) +21

4) +10

20. CBolCTBa aTOMOB XHUMHWYECKHX JIEMCHTOB HAXOIATCS B TIEPUOIUUCCKOMN
3aBUCUMOCTH OT

1) maccel aToma

2) Macchl gaapa

3) uncna NpOTOHOB

4) 3apsiia sapa

21. OnektponHas Gopmyna nona Cl” coBnagact ¢ 3JIEKTPOHHOR (HOPMYJIOif
1) nona F-

2) aroma Ar

3) aroma Na

4) nona Na"

22. HauOonpluee 3HaYEHUE SHEPrUM HOHU3ALMN Y aTOMA
1) ¢propa

2) Kanmst

3) azota

4) xpoma

23. DnexktpoHHas (opMmysa aroMa Maprasiia
1)...3s?3p%4s%4p’
2)...3s?3p3d*4s%4p!



3)...3s*3p%3d>4s?
4)...3s?3p%3d%s!

24. T'a3000pa3HOe COCTMHEHUE C BOJOPOIOM OOPa3yET SIEMEHT

1) Mn 2) Mo

3) As 4y V

25. Haubompliee 3Ha4€HUE HIIEKTPOOTPULIATEILHOCTH Y DJIEMEHTA
1)Be 2) O

3)N 4)C

26. Y atoMma maprasiia Ha d-noAypoBHE HAXOAUTCS DJIEKTPOHOB
1) 8 2) 10

3)5 4) 2

27. Hammensblee CpoACTBO K SJIEKTPOHY y aroMa

1H)C 2) N

3)0 4) F

28. MakCUMaJIBHOE YKCITO SJIEKTPOHOB HA 4-OM SHEPTreTUYECKOM YPOBHE
1) 8 2)18

3) 32 4)2

29 HanmMenee akTUBHBIN HEMETAJTI UMEET 3HAUECHHUE OTHOCUTEILHOMI
QJICKTPOOTPHULATCIILHOCTH PAaBHOC

)22 2)10

3)235 4) 14

30. MakcumasibHas MOJIOYKUTEIbHAS CTENIEHD OKUCIICHUS DJIEMEHTA PABHA
1) HOMEpPY mepuoaa

2) HOMEpY psaaa

3) HOMEpY TPyIIIbI

4) nopsAAKOBOMY HOMEPY

Keiic-3aganune no teme Ne 4
«XuMuyeckasi cBsi3b. CTpoeHHe MpoCTeilmmx MOJIEKy D)
Jlnst coemuuennii [, HI, CrCls, PbO,
(H,0O),, CH4

a) YKOKHUTE TUI XUMUYECKOM CBSI3U B MOJICKYJIaX;

0) COCTaBbTE AIEKTPOHHBIE CXEMBbI 00PA30BaHMS MOJIEKYJI C
KOBAJICHTHO# CBs3b10. ONpeaeuTe BAICHTHOCTD U CTETICHD
OKHCIICHUS,

B) M300pa3uTe 3JICKTPOHHBIMHU YPABHEHUSIMH MTPOIIECCHI
oOpa3oBaHMs MOJICKYJT C HOHHOM CBS3BIO;



) YKQ&KUTE TUN TMOPUIU3aLUK YIJIEPOIa B MOJIEKYJIC METAHA U
MU300pa3uTE TEOMETPAUYECKYIO (POPMY MOJIEKYJIBbI, YKAKUTE BaJICHTHBIN
YTOIL

Coopmysmmpyiite, Kak BU/I CBSI3H BJIUSIET HA CBOIICTBA XUMH4Y€CKOI0
BelecTsa?

IIpakTuyeckas padora no remeNe4:
«XHMMHYECKAsl CBSI3b, CTPOEHHE MOJIEKYD)

3apanmuel. a) Onpeaenure TUMbI XUMUYECKUX CBS3EH B MOJIEKYJ1ax
cnenyromux coequaenuii: Sy; SiHy, CI-S=S-CI; C,Ha; BaO; N,

0) B COCAMHEHHAX C MOHHOUN CB3bI0 M300pa3uTe MpOLECChl 00pa3oBaHMs
WOHOB M3 aTOMOB M CXeMYy 00pa30oBaHMsi MOHHOTO BELECTRA.

B) B COCJMHEHUSX C KOBAJICHTHOH CBSI3bI0 COCTABLTE DJICKTPOHHBIE CXEMbI
oOpa3oBaHus MOJICKYJI.

) MOKXUTE, Kakue OpOUTalId aTOMOB MPUHUMAKOT y4acTHe B 00pa30BaHUU
CBsA3U?

n) OnpenenuTe MOJNSAPHBIE M HEMOJISPHBIE CBSI3U, G U T - CBSI3U, THII
ruOpuan3aluy THOPUAHBIX CBA3EH.

) OnpeaenuTe BaJICHTHOCTb U CTENEHb OKUCIIEHHSI SJIEMEHTOB.

3aganue 2. [Tokaxxure MexaHn3M 00pa30BaHUS:

a) mona ruapokconus (H;O)" w3 mona H™ m wmomexynsl H,O, ykaxwute
BAJICHTHOCTh W CTENECHb OKHUCIICHWS aroMa Kuciaopona. H3obpasute cxemy
NEePEeKPbIBAHUS aTOMHBIX OpOUTaiell B MOHE THAPOKCOHMUSI.

6) nona [Be(OH)]* u3 monekyn Be(OH), u ruapokcun — wonos (OH),
YKQKUTE BAJIEHTHOCTb U CTEMECHb OKUCIEHHUS aTOMOB B TETparuapokcodepuiare
[Be(OH)J

3aganue 3. [laHbl 27EKTPOHHbBIE KOHQUTYPALMK BAJICHTHBIX JIEKTPOHOB JIBYX
XUMUYECKHUX DJIEMEHTOB:

... 48 4p*u 1s!

a) Onpeaenute AJIEMEHTBI, KOTOPHIM COOTBETCTBYIOT JAHHBIC JIEKTPOHHBIE
KOH(UTYypalK BJICHTHBIX 3JIEKTPOHOB,;

0) Hanummre popmyity MOIEKYJIbl, 00pa30BaHHOW aTOMAMH 3THX 3JIEMEHTOB.

B) Omnpeaenute TUN XMMUYECKON CBSA3M B OTOH MOJIEKYJIE, COCTaBbTE €€
ANIEKTPOHHYIO (POpMYITy U M300pa3uTe CXEMY NEPEKPHIBAHUS aTOMHBIX OpOUTAJICH.

) YKOKUTE TUIT MOJIEKYJIBI.

3ananne 4. CocTaBbTe IEKTPOHHBIE (POPMYJIBI AaTOMOB: (TOpA, a30Ta, OpoMma,
KeJe3a, HUKETS, KaJlbIusl.

BaneHTHbIE 3IEKTPOHBI PACIPEACIIUTE 110 OPOUTAIISAM.

Onpenenute BO3MOXKHBIE BAJICHTHOCTM W CTENEHU OKHUCICHUS JTHUX
3JIEMEHTOB.

OObsCHUTE, MOYEMY BBICIIAs CTEMEHb OKUCJICHUS aroMoB (Topa, a3oTa,
JKeJe3a U HUKEJISl HE COOTBETCTBYET HOMEPY IPyIIbl?

3aganmne S. JlaHbl 3JCKTPOHHBIE KOH(QUIypalMM BaJCHTHBIX 3JIEKTPOHOB

XUMHUYECKUX DJIEMEHTOB!
.68t 3spl L 5s5p3 L 4st4pt, | 3d%4s?



a) Onpenenure 3A€MEHTHI, KOTOPbIM COOTBETCTBYIOT JAHHBIC AJICKTPOHHBIE
KOH(UTypalyy BaJICHTHBIX 3JIEKTPOHOB;

0) CocTaBbTe AIEKTPOHHBIE (DOPMYJIBI ATOMOB, PACHIPEACIIATE AIICKTPOHBI 1O
OpOuTAISIM, ONPEACIUTE BO3MOKHBIC BAJICHTHOCTU M CTENEHU OKUCIICHMS.

B) CocTtaBbTe (JOPMYJIbI OKCHIOB U TUAPOKCHIOB, HA30BUTE WX, YKAKUTE THTTBI
CBS3CH MEXKIy aTOMaMH B MOJICKYJIaX.

r) Pacnonioskute BBICIIME TMAPOKCHUIBI B MOPSJIKE YBEIUUYCHUS! KHCIOTHBIX
CBOWCTB.

3apanme 6. Onpeaenure U3MEHEHUE TIONAPHOCTH CBSI3M B PAAAX MOJIEKYJI:

a) PH;; H,S; HC1

6) HZO; HZS; ste

B) HF; HCI; HBT; HL.

3ananme 7. Pacnonoxute npencrapieHubie mosiekyisl: Cly; HpS; HBr; CO;
NHj3; BeH; B nmopsiike yObIBaHUSI TOJISIPHOCTH CBSI3U. Y KAKUTE, B MOJIEKYJIE KAKOTO
COCIMHEHHUSI UMEET MECTO Sp — ruOpuan3aiusi. CoCTaBbTE HJIEKTPOHHYIO (PopmMyITy
ATOU MOJEKYJIbI, U300pa3UTe MEPEKPHIBAHUE ATOMHBIX OpOMTANICH B MOJICKYJIE,
YKQKUTE TUI MOJIEKYJIBI.

Keiic-3apanue nmo reme Ne 4 « KoMmmiekCcHbBIE cCOeTHHEHHS

OnpIr. [Tosiy4eHue U HCCAeA0BAHHE CBOMCTB KOMILIEKCHOTO
coeauHeHus cyjabpara trerpaammubomenu (II)

PeakTuBbl: pactBop cynbdara meau 1 H., pactBop xjopuaa Gapus 1 H.,
0JIOBO METAINTMYECKOE, KOHICHTPUPOBAHHBIA pacTBOpP aMMHUaKa.

[Tomecture B 2 mpobupkm mo 10 kanens pactBopa cyib(dara meau u
N00aBbTE B OJIHY M3 HUX 2 KAIUIK XJ0puaa Oapusi, BO BTOPYIO — BHECUTE KYCOUEK
I'PaHyJIMPOBAHHOTO OJIOBA.

[TonyunTe KOMIUIEKCHOE COCIMHEHWE MEAM. JIsi 3TOTO BO3BMHUTE B JBE
npoOupkH 1o 5-6 kanenb cyiabdara meanm U 100aBpTe U30BITOK 25 % pacTBOpa
aMMHaKa 0 MOJHOTO PAaCTBOPEHHS, BBIMIABIIEIO BHAYAJIE OCAIKA.

B npoOupku ¢ KOMIJIEKCHOH COJbEO 100ABBTE. B OJHY M3 HUX 2 KaruiH
xjiopuaa 6apusi, BO BTOPYIO — BHECUTE KYCOUYEK I'PAHYIMPOBAHHOTO OJIOBA.

3ananue. 3anuunTe JAaHHBIE ONBITA.

1) Kakue uamMeHeHust B mpoOUpKax B Xo¢ oneiTa Bel HabmogaeTe?

2) CocTaBbTE YPaBHECHMS OCYIIECTBUBLIMXCS PEAKIIMA MEXKTY BEIIECTBAMMU:

cyJibpaToM MEAN U XJIOPUAOM Oapusi,

CyJib(aTOM MEIU U OJIOBOM,

cyibpaToM MeaM M aMMHUAKOM C OOpa30BaHUEM KOMIUIEKCHOTO
COCIMHCHUS

cynbdarom terpammunamenu (11) u xmopumom Gapus,

cynbdarom TerpammuamMenu (11) u omosom.

3) Kakas u3 BellI€yKa3aHHbIX peakui He npoTtekaet? [louemy?

4) OObscHUTE, B YEM pa3Ivuds B XUMHUYECKMX CBOWCTBAaX MPOCTOH H
KOMIUIEKCHOM cOJn?

5) /laiiTe MONHYX XapaKTEPUCTHKY KOMIUJIEKCHOTO COCIMHEHUS, YKa3aB —



BHYTPEHHIOID ¥  BHEHIHIOW  cepbl, KOMIUIEKCOOOpa3oBaTeNb, JIMTaH/IbI,
KOOPAWHAIIMOHHOE YMCIIO.

6) YuuThIBas, YTO JAHHBIC MO MOJIIPHO 3MEKTPONPOBOJHOCTH PacTBOPA
KOMIUIEKCHOT'O COCTMHEHMS YKA3bIBAIOT HA TUCCOLMAITNEO €70 HA 2 MOHA, HATTUAIITUTE
YPaBHEHUE €0 IEKTPOJUTUUECKON JUCCOLMALIUM.

7) Ha ocHOBaHMY TTPOBEJCHHBIX OMBITOB CPOPMYTUPYITE BHIBOA. KAKUE HOHBI
KOMIUTIEKCHOTO COCIMHEHU S — BHYTPEHHEH WM BHEIIHEH c()epbl MOTYT BCTyNaTh B
peaKiuu HOHHOrO oOMeHa?

Keiic-3ananmne no reme Ne S
«PacTBOpPBI: pacyeTHbIi MPAKTHKYM)

Cpopmyaupyiite caeaywomme TMOHATHHA, NOpeAcTaBbTe  (OpMYyJbHbIE
BBIPAKEHHSsI:
MaccoBasi 70Jisi paCTBOPEHHOTO BEUIECTBA, MOJISIPHAS KOHIIEHTpALUs, MOJISIpHAst
KOHIICHTpAllMsl JKBUBAJIEHTOB, MOJIsUIbHAS KOHIEHTpAllMs, TUTP PacTBOPa,
IJIOTHOCTh PACTBOPA, apEOMETP (Ha3HAYCHME ), KPUCTAUIOTUAPAT.
3apanme. 1. M3yunre TeOpeTUUYECKUA MaTEpUa 10 JAHHOW TEME;

2.Pemure 3amauM Ballero BapuaHTa, OTHOCSIIMECS K M3y4aeMoOM Teme,
CMOTpPH
Anekcannposa, 3.A. Tumodeera U.1O0., UHIUBUIYAJIbHBIE 3AJIAHUA
JUISI CAMOCTOSITEJIBHOU PABOTHI CTYJIEHTOB 110 XUMMUU: yue6Ho-
Meroanueckoe mocodue/ 3.A. Anekcanaposa, UIO. Tumodeera - KpacHonap:
Ky6I'AY, 2016 — 65 c.
http://edu.kubsau.ru/file. php/105/03_03.07.13/01 Individualnye zadanija_dlja_sa
mostojatelnoi_raboty_studentov_po_khimii._Aleksandrova EH.A. Timofeeva 1.J

U.pdf

Ipumep. Borunciaute: a) MacCOBYIO JIOJIO BellecTBa (®) B MPOLEHTaX; 0)
MOJISIDHYKO ~ KOHIIEHTPALMIO pacTBOpa ¢, B) MOJSIPHYK KOHILIEHTPALMIO
SKBUBAJICHTOB Co; T) TUTP PacTBOpa OpTO(POCHOPHON KUCIOTHI, TOTYYEHHOTO MPH
pactBopenud 18 r KucioThl B 282 ¢M® BOJBI, €CIM IUIOTHOCTH PACTBOPA PaBHA
1,031 r/m>.

PenreHue: a) WIOTHOCT, BOALL paBHa 1r/cM®, mosTOoMy Macca BOJIbI
o0bemMoM 282 cm?® para 282 r, Tora Macca mojly4eHHOTo pacTBopa: 18 + 282 =
300 r u, caeA0BATEIBHO,

m(B) 100% %= 31000 o
m,(B) 300

0) HaxoauM Maccy 17 KUCIOTHI:
m(xkucynotel) = p-V =1,031 - 1000 = 1031 r
Beruucnsem maccy KucioThl, coaepsxkammeiics B 1031r pacteopa:
m(kucnomot) = m( pacmeopa) - @

m(xucnomer) =1031-0,06=61.86 2

a)%(B) =



http://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf

MonsipHy0 KOHIIEHTPAMIO PACTBOPA HAXOJIUM JICJICHUEM MacChl KHUCIOTHI,
cojiepkaiieics B 171 pactBopa Ha MoJisspHyro maccy H3POy (98 1/ monb):

¢ =06 1,86/98 =0,63 moap/n unu 0,63 M;

B) HAXOJIMM MOJISIPHY FO KOHIICHTPALMIO 3KBUBAJIEHTOB PACTBOPa (HOPMAIBHOCTB )
oprodocdopHOii KuCIOTEL. MonsipHas Macca SKBUBAICHTOB KHUCJIOTHI PaBHA:
M,x(H3PO4)= M(H3PO4)/3 = 98/3 = 32,66 1/M0OJb, TO Co = 61,86/32,66 =
1,89 H uau 1,89 Moab/m.

I') HAXOAUM TUTP pacTBopa: Tak Kak B li pactBopa comepxutcs 61,86 r
xkuesotsl, To T = 61,86/1000 = 0,06186 r/cm?.

OmnbiT. lIpurorosienne pactBopa XJopuAa HATPUS € 33JaHHOM
MAaCCOBOH 10J1eH

PeakTuBbI: KPUCTAUTMYECKANA XJIOPU HATPUS, AUCTUIIJIMPOBAHHAS BOJA.

Boinosnenne paGorsl. 1. Paccuumtaiite mMaccel xjopujaa Hatpus U 00BEM
BOJbI, HEOOXO0AUMBIE AJ1 TpuroToBieHus 150 r pactBopa ¢ MmaccoBoi aoseit NaCl,
pasnoii 0,05.

2. Ha Texnoxumuuecknx Becax (¢ ToyHocThio 0,02 1) ompenenure maccy
OrOKCa M B3BECHTEC B HEM HAWJIEHHYIO MO PAacyeTy MAacCy XJIOpHAa HaTpus (Mpu
B3BEIIMBAHUA HEOOJBIINX HABECOK UCMOJIb3YHTE 4aCOBOE CTEKIIO).

3. OTMephTE LHMAUHAPOM HEOOXOOUMBIA OOBEM TUCTHIIIMPOBAHHOW BOJBI.
Hagecky conu nepeHecuTe B cTakaHuuk eMKOCThI0 200 mit. Bo uzbexanue notepb
CoNM 0OMOWTE OFOKC M3 MPOMBIBAJIKM HAJ CTAKaHOM BOAOW. OCTaBIIYIOCS BOAY B
LWJTMHAPE NEPENICHTE B CTaKaH N0 CTEKIITHHON Majioyke. PacTBop nepemeraiire 10
MOJIHOTO PACTBOPEHHUS KPUCTAIIIIOB COJIH.

4. H3MepbTe IUIOTHOCTH MPUTOTOBIICHHOTO pacTBOpa dpeomempom B
LMIVHAPE, B KOTOPBIA MEPEHECUTE HCCIEayeMblid pacTBop. C 3TOH LENBIO B
LWJIVHAP, 3al0JIHEHHBIN, TPUMEPHO HA ¥4 MCCIIEAYEMBIM PACTBOPOM, OCTOPOKHO
NOTPY3HUTE aPEOMETP, HE BBIYCKAsl €0 U3 PYK 0 TEX MOP, MOKa HE YOEAUTECh, UTO
apeoMETp IUIABACT.

ApEOMETP IOJDKEH HAXOAWUTHCS B LEHTPE LWIMHIAPA U HU B KOEM CIIydae HE
KacaTbCsl CTCHOK WM ObITh OJIM3KO K HUM, TaK KAaK M3-3a MEHHMCKA MOKA3aHWUs
uckaxaroTcs. COBEPIICHHO HEAOMYyCTHMO, 4YTOOBI apeoMeTp Kacalucs [Ha
munvHApa. OTCYET MPOM3BEAMTE MO JEICHUSAM LIKAJAbl apEOMETPA, HA YPOBHE
BEPXHETO Kpasi MEHUCKA JKAJIKOCTH.

5. Tlo cooTBETCTBYIOIICH TaAONMIE COPABOYHHUKA HAWIUTE KOHIEHTPALIMIO
pactBopa. Ecniu B Tabnuie HET LU@Pbl, TOUHO OTBEYANOLIEH OTCYETY MO IIKAJIE
apeoMeTpa, TO  KOHLEHTPALMIO  PACTBOPEHHOIO  BELIECTBA  BBIUMCIIUTE
unmepnoauposarues o IByM ONMKAWIINM BEIMYMHAM.

Takass MHTEPHOJSALUS MOXKET NMPUMEHATBCA TOIBKO B TOM Clydae, KOraa
PacTBOPBI HE OYEHb KOHLEHTPUPOBAHHBIE.

JUIs O4E€Hb KOHLEHTPUPOBAHHBIX PACTBOPOB CIEAYET MOJIB30BaThCS Oolee
noApoOHBIMU TaOMMIAMH, C MEHBIIMMH UHTEPBAJIAMU B 3HAYEHHSIX TUIOTHOCTH.



3anucs JaHHBIX ombita. 1. Bcee pacueTbl M pe3yabTaThl B3BELIMBAHUS
3aMUALIATE B JIAOOPATOPHBINA KYpHAL 2. BBIUMCINTE MOJAPHOCTH U MOJSPHYIO
KOHUEHTPALMIO SKBUBAJIEHTOB (HOPMAIBHOCTH ) TOJIyYEHHOTO PACTBOPA.

Tabnmuna — [LTOTHOCTE PacTBOPOB XJIOPUJA HATPUS PA3IMYHON KOHLICHTPALMK
npu 15 °C, r/em’

Maccosas mons, % NacCl
4 1,029
8 1,059
12 1,089
16 1,119
20 1,151
24 1,184
28 -

Keiic-3aganue mo teme Ne 5
«PacTBOpPBI IEKTPOJTUTOBR)

Omnpit 1. Xapaxkrep auccouuanuu rugpokcuaos. Iloaydyenne ruapoxcuaa
MATHHUSI

PeaxkTuBbI: pacTBOD XJIOpUAA MarHus 1 H., pacTBOp ruApoKcuaa Harpus 1 H.,
PacTBOP COJISTHOM KUCJIOTHI 1 H.

Boinosinenue onbita. B qBe mpoOupku BHecUTe 1o 5-6 kanenb 1 H pacTBopa
XJIOpUAA MarHusg U J00aBbTE B KOKAYIO MO 5-6 Kamenk 1H. pacTBOpa rMApPOKCHIA
HaTpUsl.

B nepByro npodupky k ocanaky nodasete 8-10 kanenb 1 H pacTBOpa CONMSTHOM
KHUCJIOTHI, a B APYyryro 8-10 kanene 1 H pacTBOpa rMAPOKCUIA HATPHUSL.

3aganue. 3anuch JAHHBIX ONBITA

1) Kakue npu3naku peakumii Bel Habmonaere? B kakom cinyvae HaOnroaaeTcs
pacTBOPEHHE OcaaKa’?

2) Hanummre MONEKYJISPHbIE U HOHHO-MOJIEKYJISPHBIC YPABHEHHS PEAKLHH:

NOJTYYCHHSI THIPOKCUIA MATHHUS,

THAPOKCHIA MArHUSL C COJITHOM KUCIIOTOM,

TMIPOKCUIA MAarHKs C TMAPOKCUIOM HATPHSI.

Kaxas peakumst He mpoTeKaer?

3) KakoB xapakTep aucconyanuy ruIpOKCHIA Marausi? 3anuiunTe ypaBHEHUE
JMCCOLMALMU TUAPOKCUIA MATHUSL.

Omnbit 2. ITosiydyeHue u CBOMCTBA THAPOKCHAA IHHKA
Boinosinenue ombiTa. B 1aBe npoOupkm BHecute no 5-6 kanenb 0,5 H
pactBopa cyiab(ara muHKa U 100aBbTE B KaXAYX MO 2 Kamiv 2 H pacTBOpa
TMIPOKCHIa HATpHsS 10 MOMEHTa oOpa3oBaHMs Ocaika. B mepByro mpoOMpKy K
ocaiky n00aBbTE MO KamsiM 2 H PacTBOP XJIOPOBOAOPOAHON KHCIIOTHI J0
PAcTBOPEHHS OCAIKA, a B IPYTYIO — M30BITOK 2 H pacTBOpa rMAPOKCHIA HATPUs 10
IIOJIHOT'O PAaCTBOPEHUS OCAKA.



3aganue. 3anuch JAHHBIX ONBITA.
1) Kakue npusnaku peakuuii Ber HaOnromaere?
2) Hanummre MONEKYJSIPHbIE U HOHHO-MOJIEKYJISIPHBIC YPABHEHHSI PEAKLMIA.
3) KakoB xapakrep nuccouualiy ruipOKCHIa MHKA? 3anuinuTe ypaBHEHUE
JMCCOLMALIMY TUIPOKCHIA [IUHKA.
OmnbiT 3. Bausiaue coyu ¢J1ad0ii KHCJI0THI HA AUCCONNALTMIO ITOH KHCJI0ThI
Boinosnenune onbiTa. B n1Be mpoOupku BHecutTe no 5-7 kanenb 0,1 H
pacTBOpa YKCYCHOM KHCIOTBHL. B Kaxayro npoOMpKy NpuOaBbTE OJHY KAaIlTrO
WHAMKATOpa METUJIOBOTO OpaHkeBoro. OmHy MpoOMPKY € YKCYCHOH KHCIIOTOM
OCTAaBbTE B KA4E€CTBE KOHTPOJBHON, @ B APYIYKO BHECHUTE 3-4 MUKPOLUNATEIS
KPHUCTAUIOB alleTaTa HaTpus U MEPEMELIANTE PACTBOP CTEKIIAHHOMN MATIOYKOM.
3aganue. 3anuch JAHHBIX ONBITA.
1)Kakue npuszHaku peakunii Bel Habmonaere?
2)Hanuimmre MOJIEKYJISIPHBIE H© MOHHO-MOJIEKYJISIPHBIE YPABHEHUS PEAKLIIA.
3) CdopmymupyiiTe BBIBOJBI O BIMSHAM COJIA C€1a00N KHMCIIOTHI Ha
JUCCOLUALIAIO DTON KUCIOTEL
OnsIT 4. Biusinue co/iu ¢J1a00ro 0CHOBaHHS HA AHCCOLHALNHIO 3TOI0
OCHOBAaHUSA
BoinosHenune onbita. B n1Be mpoOupku BHecutTe no 5-7 kanenb 0,1 H
pacTBopa ammuaka. B kaxayro npoOMpKy npuOaBbTE OAHY KAk PacTBOpa
uHaAukKaropa (enondranenna. OaHy TPOOMPKY ¢ paCTBOPOM aMMHUAKa OCTaBbTE B
KaueCTBE KOHTPOJIBHOM, a B Apyryro nod0aBbre 3-4 MHUKPOLINATENS KPUCTAILIIOB
XJIOpHUAa aMMOHUS U MEPEMEIIANTE PACTBOP CTEKIITHHOMN MAIIOYKOMN.
3aganue. 3anuch JAHHBIX ONBITA.
1) Kakne npusnaku peakuuii Ber HaOnromaere?
2) Hanummre MONEKYJSIPHbIE U HOHHO-MOJIEKYJISIPHBIC YPABHEHHSI PEAKLIHIA.
3) ChopmynupyHTE BBIBOIBI O BIMSIHAX COJIH CJIA00TO OCHOBAHMUS HA JUCCOLUALIMIO
3TOTr0 OCHOBAHHSI.

Keiic-3aganue no reme Ne 5
«by(epHbie pacTBOPBI M X OHOJIOTHYECKOE 3HAYCHUE»

IIpumep. Paccuuraiite pH OydepHoro pactBopa, coaepxkartero 0,1 moms NH4OH
u 0,1 mone NH4CI. Kak namenutsesa pH: a) npu nodasnenuu k 1 1 pacteopa 0,01
mosb pacteopa HCI; ©0) mpu mobGaenenuu k 1 1 pactBopa 0,01 monbs pactBopa
NaOH; B) npu paz0Oaenenuun pactBopa Bojoid B 10 pa3? KoHcTaHTa nucconuanuu
ruapokcuaa amMonuss K= 1,79-107, pK,=4.75.

Pemenue J[naammuaunoii OydepHoii cuctembl
Co
pH= 14 —pK, + lgc—

Haxo M 3HaueHue pH: pH =14 -4)75 +1g—=— =9,25.

0,1
0,1

2



[Tpn noGasnenmm 0,01 monp pactBopa HCI KOHUEHTpauust ruApoKcUaa
aMmMOHusl yMeHbImaeres 10 0,09 Monb, a KOHUEHTpauus XJIOpUIa aMMOHMS
Bo3pacraet 10 0,11moub.

0,09
0,11

[Tpu noGaBnennn k 1 ;1 pactBopa 0,01 monp pactBopa NaOH  paBHOe
komuyectBo Moneit NH4CI nmpeBpartutbes B NH4OH, Torna nomyuum:

0,11

Haxonum Bennuuny pH: pH =14 —4,75 + Ig =9,15.

pH=14-475+1g 5 9,33.
[Tpu pazbaBnenun pactBopa B 10 pa3 umeem:
0,01
H=14-4,75 +1g—=—— =9,25.
P ’ g0,01 ’

Onpbit. U3y4eHue cBoicTB Oy(pepHBIX cMeceii

Peaxtusbi: 0,1 H pactBopel HCI m NaOH, ¢mkcanan naas mpuroToBICHUS
aneTarHoil OyQepHOil cMeCH, YHUBEPCAIbHBIA MHAUKATOP.

Boinosinenue padorel. B Tpu nmpoOupku BHECHMTE MO 5 MJ alETaTHOIrO
Oy(depnoro pactBopa. PactBop B mepBoii mpoOHMpke pa3daBbTE B JiBa pasa
JUCTAJUTMPOBAHHON BOJOM, BO BTOPYIO MPOOUPKY MpHOABbTE 2—3 KaIuld pacTBOpa
XJIOPOBOJAOPOAHON KUCIIOTHI, B TPETHIO MPOOUPKY 2—3 Karljik pacTBOpa TMAPOKCHAA
HaTpud. B kaxayr npoOupky mnpudaBbTe no 3—4 Kamiv YHHBEPCATBHOIO
uHAMKaTopa. OTMETHTE LIBET PACTBOPA B KAKI0H MPOOUPKE.

3anuce Oannevix onvima. Chenaite BBIBOJA O BIMSHWM Ha BenuuuHy pH
Oy(depHoro pacTBopa pazdaBicHus, 100aBICHUS KUCIOTHI, IIETIOYH.

Keiic-3ananne no reme Ne S
«I'mapoaus coneii. Bonopoanblii moka3areyb»
Omnbit. «I'napoans coseii. Onpenenenne pH pacTBOpoOB pa3jiMYHbIX 10O
COCTABY I'MAPOJIHU3Y IOLLUXCS COJIeH»

PeaxTusbl: pacTBop cynbdara anromuaus 0,5 H., pacTBop xyopuaa Hatpust 0,5
H., KPUCTAUIMYECKANA CyIb(PUT HATPHsl, KPUCTAJUIMYECKUN KapOOHAT HaTpus,
JUCTUIITIMPOBAHHAS BOJA.

Boinosnenne onbita. CHavana NpuroToBbTE PACTBOPHI KapOOHAaTa U cylib(puta
HATPUsL, JJIs1 YerO BHECUTE MO 1 MImaTesto cojich B OTNIEbHbBIE MPOOUPKHU U T00ABBTE
5 MJI IMCTAJUTMPOBAHHOM BOJBI, TIHATENIEHO BCTPSIXHUTE.

B 5 npobupok naneiite mo 10 kanens: B 1-10 - TUCTAIUTMPOBAHHOM BOJIBL, BO 2-10
— pacTBOpa CyJb(ara aJtOMUHMS, B 3-F0 — pacTtBopa Cyib(pura Harpus, B 4-10 —
pacTBOpa XJIOpUAa HATpus, B 5-10 — 5 Kanenb KapOoHaTa HaTpusl U S5 Karenb cyibdara
ATFOMUHUSL.

B xaxayto mpoOMpKy MONOKWTE MO KYyCOUKY YHUBEPCATBHOW WHAMKATOPHOM
Oymarm.

3ananus. 3anuch JAHHBIX ONbBITA.

1) CpaBHute Okpacky Oymaru B pacTBOpax COJIEH C €€ OKPacKOW Ha IIKaje
3HayeHui pH. 110 U3MEHEHUIO OKPACKU CACTIANTE BBIBO O PEAKLIMU CPEIbI B pACTBOPE
KaKIOM COJIN.



2) Kakue u3meneHvst HabmoaaroTes B 5-if mpooupke? Kakoe BEIECTBO BhITANIO B
BUJIE 0CAJIKA U BBIJCTAJIOCH B BUJIE My3bIPHKOB raza’

3) CocTtaBbTe ypaBHEHUs PEAKIMii B MOJIEKYJSPHOM M MOHHO-MOJIEKYJISIPHOM
BUJIC:

TUJPOSN3a CYIb(aT aTFOMUHMSI,

TUJPOJIN3a CYIb(UTa HATPUS,

TUAPOIN3a XJIOPHJIA HATPHS,

00pa3oBaHus U TUAPO/IN3a KapOOHAaTa aTFOMUHMUSI.

Kakas peakuus He mpoTekaet?

4) 3anosiHuTe TA0/IHILY, YKA3aB CBEJICHUSI 0 TUIIAX THAPOJIN3A

Conb 00pazoBaHHast [Tpumep pH Okpacka
CONA YHUBEPC.
WH/TUK.
CunpHBIM Cnaboit
OCHOBAQHUEM KUCJIOTOM
CnabbpmM CunnHoit
OCHOBAQHUEM KUCJIOTOM
Cma0pm Cmaboit
OCHOBAQHUEM KUCJIOTOM
CHUIbHBIM CusbHOi
OCHOBAHUEM KUCJIOTOM

KecTrocTs BOABI

Envnuneii m3mepenus xectkoctm (OK) Boasl B cucteme CH  sBhsieTcs
MOJISIpHAs KOHLIEHTpaLus SKBUBAIEHTOB (C.y) B pacueTe Ha 1 M pacTBOpa.

Pa3MepHOCTH HKECTKOCTH [MOITb OKB/M>| UM YUCIICHHO paBHAas €l BEJIWYMHA C
IPUHATON PA3MEPHOCTBIO B XUMUM [MMOIIb DKB/IM?]; ITOCIIE NS SBIISIACH OCHOBOM
MU3MEPEHHUS KECTKOCTU BOoAbI B Poccum 1o 2005 ropa.

HoBag eaununa u3MepeHHs >KECTKOCTM BOAbBI B Poccun — 31O Tpaayc
sectrocTd (°XK). Omun rpanyc skectkoctr pasen 20,04 mr Ca?* miu 12,15 mr Mg
B 1 1M® BOZIBL, T. €. YHCIIEHHO IPajyC HKECTKOCTH COOTBETCTBYET 1 MMOJIb ox6/1M°.

[To 3HaUeHMIO OOLIEH JKECTKOCTH MPUPOIHBIX BOJ YCTAHOBJICHA CJIEIYFOLIAS
KJlaccu(pukanus:

°3K < 1,5 MMOIIb 5Kk6/IM> — Manas >KECTKOCTb,

°3K =1,5— 3,0 MMOIIb ox6/ IM> — Cpenusis,

°3K = 3,0 — 6,0 MMOJIb 5x6/ IM® — IOBBILICHHAS,

°3K = 6,0 — 12,0 MMOIb 5x6/ IM® — BBICOKAA,

o) > 12 MMOIIb 5x6/ IM® — OUEHB BBICOKAS JKECTKOCT.

ObOmass  kecTkoCTh (*XKosw) M BPEMEHHAs KECTKOCTh BOABI  (MKyp)
ONPEACTISIIOTCA MYTEM TUTPOBAHMS NPOOBI BOJBI PACTBOPAMH TOYHO W3BECTHOMA
KOHUEHTPAUUK, 4 MOCTOSHHAS (Kjoer) PACCUMTHIBACTCS MO PA3HULE MEKIY OOLICH
1 BPEMEHHON KECTKOCTBIO

Knocer = K — 2Ksp.






Mg Ind- + Naz[H,Y] = Na;[Mg Y] + HInd * + H*
BunHo-KpacHbI Tomy6oii

B »KBHBaJICHTHOW TOYKE BHMHHO-KpPAacHas OKpacKa pPACTBOPA CMEHSETCS
rony0oii BCJIEACTBHE HAKOIUICHHAS aHUOHOB WHAMKATOPA.

HeoOxomumyro it onpedcsicHusT aMMOHUAHYK0 Oy(epHYr CMECh
NPUTOTABIIMBAOT B MEPHOW Koa0e BMecTUMOCTBEO 1000 mn, cmemmBas 100 mu
pacTBopa xJiopuaa aMmMmoHus ¢ maccoBoi nonieid NH4Cl 20 % co 100 M pactBopa
ammuaka ¢ maccoBoit nosieii NH; 20 % u noBoast 00beM CMECH AMCTHIUTMPOBAHHOMN
BOJOH 10 MeTkM. OOBIYHO NpupoAHyr0 Boay TUTpyroT 0,05 H pacTBOpOM
Komruiekcona III. PacTBOp MpUroTaBaMBarOT W3 TOYHONW HABECKHM XUMHUYECKH
YUCTOrO  mpenapara,  yuyuTeiBasg, 4ro  (opmyna  kommuiekcona Il
NayCioH140sN22H,O, a monsgpHas Macca 3KBUBAJIEHTOB €r0 B JAHHOW peakuuu
paBHA MOJIOBUHE MOJIIpHON Macchl (Z = 2). MHOrma KOHIEHTpAIMI0 pacTBOpa
KOMITJIEKCOHA ycTaHapauBaroT o 0,05 H pactBopy cynbpara maraus MgSO,-7H,O,
MPUTOTOBJICHHOMY M3 (prKcaHasa (M 10 XJIOPUY KaJIbIIHs).

Keiic-3ananue no reme Ne S

«OnpenesieHue o0well KECTKOCTH BOJAbI KOMILIEKCOHOMETPHYECKUM
TUTPOBAHUEM))

OGopya0BaHHE H PEAKTHBBI: KOJObI KOHHYECKHE BMECTUMOCTBIO 250 cM?;
OropeTka Ha 25 MJ1, YKpEnJIeHHas B mTartuee; (apPopoBbIi CTAKAHUMK ISl CIIMBA,
pacTBop komruiekcoHa I1I; OydepHbiii pacTBOP, XpOMOTE€H YEPHBIA CHeIUaIbHBINA
ET-00 (unaukaTop).

Bovinonnenue ananuza. llpexxae, 4YeM BOCHONB30BAThCA OIOPETKOM, €€
BBIMOITE, MOOMBAsCh, YTOOBI KUAKOCTh CTEKJIAa CO CTCHOK PAaBHOMEPHO, HE
OCTaBJIsis Karesb. 3areM OOpPETKYy TPU pasa OMOJIOCHHTE PabouuMM PacTBOPOM,
KOTOPBIM OyaeTe TUTPOBaTh (pacTBopoM KomimiekcoHa I11). C momoinbo BOpOHKH
OFOPETKY HAIMOJIHUTE PACTBOPOM BBILIEC HYJIEBOTO JCTICHUS, 3AMOJIHATE OTTAHYTYHO
TPYOKY («HOCHKY), cleis, 4ToObl B HEl He ocTaBaloch Bo3ayxa. [locne 3toro
00s13areIbHO yOEpUTE BOPOHKY M YCTAHOBUTE PACTBOP Ha HYJIEBOE JEJCHHE (IO
HUKHEMY MECHUCKY ).

BrINonHsist TATpOBaHUE, CAeyeT COONMOAATh CAEAYIOIINE MPaBUIIA.

1. Kaxxnoe THTpPOBAaHWE HAUYMHAIOT C HYJEBOIO ACIICHUS LIKAJIBI, TaK KaK MPH
3TOM KOMIIEHCUPYIOTCSl MOTPEMIHOCTH KaTMOPOBKH OFOPETKH.

2. TutpoBaHuEe MPOBOAST HE OYEHb OBICTPO (3—4 Kalid B CEKYyHAY), HHAYE
pacTBOp He OyAeT BOBPEMS CTEKATh CO CTEHOK M OTCUET OKAKETCS HEBEPHBIM.

3. OOBbeM pacxoqyeMOro Ha TUTPOBAaHHME PAaCTBOPAa HE JOJDKEH MPEBBIIATH
€MKOCTH 0/1HOM OropeTkn. OTcyeT 00beMa MOCIIe BTOPUYHOTO HAMOJTHEHHS CHITBHO
CHIKAET TOYHOCTD OTNPENCITICHHMSI.

X00 onpeodenenusn. B TWATENbHO BBIMBITYHO KOOy Ui TUTPOBAHUS
oTMepsTe muneTkol Mopa 100,0 ¢M® mccnenyemoi Boael W mpuieiite 5 cm’
aMMOHUIHOM Oy(epHoii cMmecu. BHecnte Ha koHue mnarens ~20—30 mr cyxoi
CMECH MHIUKATOPA ¢ XJIOPUIAOM HATPHs O MOSBICHUS XOPOLIO 3aMETHOM, HO HE
OYECHb TEMHOI BUHHO-KPACHON OKPACKH.



TurpoBanme. [IpubapnsiiTe Mo KamasiM KOMIUIEKCOH K BOJE MEJJICHHO,
MOCTOSIHHO BCTpsixuBas KoJIOy ¢ BOJOH, HaAOMrOAas 3a OKpackod pacTBopa.
TuTtpyliTe 10 nepexoaa OKPaCKu W3 BUHHO-KPACHOH B rOIyOyHO OKPacKy OT OJHOM
JVIIHEH Karui TuTpanTa. JlaHHble 3aHecuTe B Tabmuny. [loBropute TMTpOBaHME
2—3 paza U M3 CXOIALIMXCS OTCYETOB BO3BMHUTE CPEIAHEE 3HAYEHHUE. 3AHECHUTE
JAHHBIE TI0 TATPOBAHKIO B TAOIMILY
TabGnuna — JlaHHbIE TATPOBAHUS

Ne n/n Vg, cM? Vr, cM® Cr, Mose/am?
1 100
2 100 0,05
3 100
Vi(ep) = vy + 1;2+V3
OOrityro sxecTkocTh Boasl (Ca?™ u Mg?* na 1 1) Berauciute no GopmyJie:
_ Cr V7 -1000 3 o
K= ———, wmmoas/am’ mwm 2K

VB
rae  Cr — MoNspHas KOHLEHTpaLKMs SKBUBAJIEHTOB pacTBopa koMmiuiekcona I11;

V1 — cpennuii 00beM padoyero pacTBopa KOMIUIEKCOHA, 3aTPAay€HHBIA Ha
THTPOBAHUE, CM>;

Vg — 00beM BOJIbL, B3ATHIH I ONPEIECHIS JKECTKOCTH, CM°.

1000 — ko> durmenT nepecyera Ha 1 am>,

CpaBHUTE pe3yNbTaThl PacyeTa C JAHHBIMM TAOIMIIBI OKA3aTENCH KayecTBa
BOJI A CHICJIANTE BBIBOJ O JKECTKOCTH HUCCIIELYEMON BOJBI.

Keiic-3ananust mo reme Ne S
«Ilory4yeHue U CBOHCTBA KOJIOWAHBIX PACTBOPOB)

Ieap padoThl: 03HAKOMUTBECS C KOHACHCALMOHHBIM METOJIOM MOy YCHHS
KOJUTOMJIHBIX PacTBOPOB, BBIACHUTH BIMSHUE BHEIIHMX (PAKTOPOB HA HX
CTaOMIBHOCTB; MOJYYUTh TPEICTABICHAE O CTPOCHUN MHLIEIUT 30JICH, KOArysuu
KOJUTOMIHBIX PACTBOPOB ACHCTBHEM PACTBOPAMH JIEKTPOJIUTOB.

3ananme 1. [TonyuyeHue cess KPEMHUEBOW KUCIIOTBI

[TomectuTe B mpoOupkKy 5—6 kaneab pactBopa NaxS103; u 1o0aBbTe 2—3 Karmiu
2 H pactBopa HCIL. OTMeTbTe XapakTepHbIe NMPU3HAKK MOJYYEHHOrO rens. Kakue
YCIIOBHS 3TOTO OMBITA HCKITFOUMIIM TIOJTyYEHUE 30J1s1 KPEMHUEBOM KUCIIOTHI?

3apanue 2. IlomyyeHue 3051 KPEMHHUEBON KHCIOTHI KOHJICHCAIMOHHBIM
METOJIOM

[Tomecture B ABE mpoOupku o 1—2 kammu pactBopa Na,Si03 u npudaebte 2—3
min  pacrBopa HCI mmotHocteto 1.05. HaGmropaiite oOpa3oBaHHe MpO3pavyHOro
pacTBOpa cierka MEHbIIEH MOABUKHOCTH, YEM Y UCTHHHBIX PACTBOPOB.

YKaXkuTe THUN PEAKLMH, JEKalleil B OCHOBE KOHICHCALIMOHHOTO METOAA
NOJTyYEHUS KOJJIOUTHOTO PACTBOPA KPEMHHEBOH KUCIIOTHI.

CocraBbTe (HOpMYITy MULEIUIBI 30JI1 KPEMHUEBOW KHCIIOTHI, YKAKATE 3apsia
rpanyibl. Kakue paktopsl 00yClI0BIMBaOT YCTOMYMBOCTE MULICIIIBI KOJUIOUAHOTO
pacTBOpa KPEMHUEBON KUCIIOTHI?

3aganue 3. Koarynsmus KOJJIOMIHOTO pacTBOpa MPH €r0 HArPEBaHHH.



[Tomecture OaHY NPOOMPKY € KOJUIOMOHBIM PACTBOPOM KPEMHHEBOH
KHCJIOTBI, IOJTYYEHHOW BO BTOPOM OIIBITE, HA HArPETYIO BOJASAHYIO OaHk0. OOBICHUTE
NOSIBJICHUE CTYICHUCTOrO0 Ocagka B npoOupke. UeM BBI3BAHO HAPYIICHUE
KAHETUYECKOT0 (PaKTopa yCTOWYMBOCTH KOJJTOMIHOTO pacTBOpa?

Keiic-3apanue no reme Ne 6
«OKHCITUTE/ILHO-BOCCTAHOBUTEIbHBIC PEAKIUH € Y4ACTHEM CJI0/KHBIX
BELLIECTB»

OnbiT. Bausinue pH cpeabl Ha XapakTep BOCCTAHOBJICHHS IEPMAHIaHATA
KaJIusl

PeakTuBbl M MarTepuaJbl: pacTBop nepmanrasara kamus 0.5 H, pacTBop
CEPHOM KMCIIOTBI 2 H, pacTBop ruapokcuaa kamus 0.05 H, HUTpUT Kayius
KPUCTAIMYECKHIA. , JUCTUJUTMPOBAHHAS BOJA, TPOOMPKH, MUKPOLLIATENb.

Boinosinenue pa6orsl. B Tpu npoOupkm BHecuTe mo 3-4 Kamm pacTBopa
nepmanranara kaams (KMnOs). B nepByro npoOupky nobaBere 2-3 Kamim 2H.
pacTBOpa CEPHOM KHMCIIOTHI, BO BTOPYIO - CTOJIBKO K€ BOJBI, B TPETBHIO - TAKOE K€
konuuecTBO ruapokcuaa kamms (KOH). Bo Bce Tpu nmpoOMpkHM BHECHTE TO J1Ba
MUKpOLITATeNs Kpuctammmyeckoro Hutputa kamus (KNO;) u nepememaiite
PacTBOPHL A0 TOJIHOTO PACTBOPEHUS KpUCTALIOB. Uepe3 3-4 MUHYTBI OTMETHTE
WU3MEHEHUE OKPACKH B MPOOMPKaX.

3anuch JAHHBIX ONBITA.

l.Hanumwre  ypaBHEHMsT  peakUMii  BOCCTAHOBJICHHMs  IEPMAHraHara
KaJIUsl HUTPUTOM Kajus B KHCJION, HEWTPAIBLHON M IIECJIOYHON Cpefax, YUATBIBAs,
4TO

noH MnO;' - umeer GuoNETOBYIO OKpacKy, HoH MnO, - 3enényto, non Mn?* -
oecupeTeH, MnO, - ocagok Oyporo mBeTa.

2. MeToaoM 3IIEKTPOHHOTO Oananca noadepuTe Ko3(PpPUIHEHTHI.

3. YKa)KUTE OKUCIIUTENIb U BOCCTAHOBUTED, MPOLECC OKUCIICHUS U
BOCCTaHOBJICHMS.

4. J10 KaKo#l CTENEHN OKUCIEHUST BOCCTAHABIIMBACTCS TNEPMAHTAHAT KAIMs B
pactBopax, mMmerouux pH > 7, pH = 7, pH < 7?7 CkONbKO OKHUCIUTEIBHBIX
SKBUBAJIEHTOB coepkuTes B 1 Monb KMnO4 B K&XKAOM M3 3THX CIIy4yacB?

Keiic-3ananue no reme Ne 6
«OKHnCIUTEbHO-BOCCTAHOBHTE/IbHBIC PEAKIHH € Y4aCTHEM MPOCTHIX
BELLECTB - METAJLJIOB)
OmnbiT 1. OTHOLIEHHE METALIIOB PA3HOI AKTHBHOCTH K KHCJI0TAM-
OKHCJIUTEJISIM, KHCJI0TAM-HEOKHCJIUTEISIM U PACTBOPaM LIeJI0Yeii.
A) XuMHYeCKHE Peakul META/LUI0B ¢ KOHUCHTPHPOBAHHO CepHOIi
KHCJI0TOM
Konyenmpuposaunas — cepnas — kucioma  3d  c4em — MAKCUMAIbHOT
NOJOJICUMENbHOT  CHeneHU  OKUCTeHUs.  YEeHMPAIbHO20 — DleMeHmd  AGIAemcs
KUCTTOMOU-OKUCTUINETIEM.
Ilpu 83aumooeicmeuy KOHYeHMpUpoOSAaHHou cepHoll xkuciomer HySO4 ¢



MEMANIAMU BO3MOACHBIMU NPOOYKMamMu occmanosienus agisiomest: SO, S; HoS.
Cmenenv soccmanosnenus S*° sasucum om axmusenocmu memanios. Hanpuuep,
KOHYEHMPUPOBAHHASL CEPHAS KUCTOMA BOCCMAHAGIUBACTNCSL:

a) neakmugHvimu memaiiamu 00 SOy,

0) memauiamu cpeowneti akmueHocmu (mesicoy Mn u H) nocieoosamenvro om
SO; oo S°

8) akmugHeIMU Memasiamu (cmoswuu negee Mn) oo H,S

Ha memanner Cr, Fe, Al, Au, Pt HSO4x) ne Oeiicmeyem npu HU3KUxX
memnepamypax.

Boinosinenue. [lomecture B Tpu MPOOMPKH MO KyCOUKY METAUIOB — MEJH,
OMHKa W MarHus. B kaxayro npoOupky n100aBbTE  cepHylo  KUciomy
KOHYeHmpuposaniylo, 4To0bl OHAa TMOKpbLIa METauibl (paboTaiiTe B BBITSHKHOM
mkady Mpy BKIFOYCHHONW BEHTUIISLIANA ! ).

3aganue. 3anuch JAHHBIX OMNbBITA.

Onuimte HaOIHOCHHUS.

CocraBbTe ypaBHEHHS COOTBETCTBYIOLINX PEAKIIMIA.

+6
Cu® + HaSO4(x) —
Zn° + HySOy(x) —
Mg° + HySO4(x) —

PaccraBpre KOA(PUUIMEHTHI METOAOM JJICKTPOHHOIO OalaHca. YKaKuTe
BOCCTAHOBHUTEIIb, OKUCIIUTEN, & TAKXKE MPOLIECCCH OKUCIEHUS H BOCCTAHOBIICHUSI.

b) Xumuyeckue peakuuy MeTalIoB ¢ pa30aBjIeHHON CepHOii KHCI0TOM

[Tomectrte B Tpy MPOOUPKHU MO KYCOUKY METAJUIOB — MEJIW, IMHKA W MArHUSI.
B kaxnyro npoOupky n00aBbTE ceprylo Kuciomy pazbasieHiylo, 4ToObl OHA
NOKpPBUIA METATBL. B Monekyne pa30aBIeHHOM cepHOM KMCTOTHI POJIb OKACIUTENS
BBIMOJTHAET HOH Bojopoaa H.

3apanmue . 3anuCh JAHHBIX ONBITA.

Onuimmre  HaOMOIEHUS. CocTaBbTe  ypaBHEHUS  HPOMEKAIOUUX
COOTBETCTBYIOIIMX peakumii. PaccraBbre KOAPQUIUEHTH METOAOM JIEKTPOHHOTO
OanmaHca. YKaKUTE BOCCTAHOBUTEID, OKUCIUTEND, a TAK)KE MPOLECCHl OKUCTIEHUS U
BOCCTAHOBJICHHSI.

Cu® + HaSO4(pa3b) —
/n° + HZSO4(pa36) —
Mg + H,SO4(pa3d) —

B) Xumnueckue peakuuy MeTaJIoB €O IIeJI04YaMHU

C pacmeopom wenodu 63aumMo0eticmeyIom Memaiivl, OKCUObL U SUOPOKCUObL
KOMOpbIX 001a0ar0m amgomepuvimu C8OHCMBAMU.

Bommosnenue 3aganusi. M3 Tpex Npemio>KeHHbIX B OnbiTax A U b merannos
BbIOCpUTE METAI, MMEIOMA amM(OTEpHbIE CBOWCTBA CBOMX OKCHIOB U
THIPOKCHJIOB, PH 3TOM CTOSILIMINA 10 BOJOPOAA B PSAY CTAHAAPTHBIX 3JIEKTPOAHBIX
NoTeHIMANOB. ONyCTUTE METAUT B MPOOUPKY € paCTBOPOM THIPOKCHIA HATPUSI.

3aganue .3anuch JAHHBIX OMNbBITA.

Onuimte HabmoaeHus. CoCTaBbTE YPABHEHKUE COOTBETCTBYIOLIEH peakuuu. B
NPOAYKTAX PEaKUUU 3TOr0 MeTauia ¢ pactBopoMm mienoun NaOH ykaxkure ero






6) lloschure, moyemy Ha npakthike O3J[C raabBaHMYECKOrO 3JIEMEHTA
MEHBIIE, YEM TEOPETUYECKH PACCUMTAHHAS BEJIMYMHA?

7) SIBnseTcss NaHHBIA rajdbBaHUYECKHA 3IEMEHT oOparuMbiM?  OTBET
MOTHBHUPYHTE.

8) VYkaxure, Mpu Kakux YCIOBUSAX padoTa JAHHOTO TajJbBAHUYECKOTO
3IEMEHTA MOYKET IPEKPATUTHCS ?

9) Kakyro pomp B paboTe TralbBaHWYECKOTO 3JIEMEHTA BBITOJHSCT
BJIEKTPOIUTHBINA MOCTUK?

OnbiT 2. H3ydyeHume padOThbl KOHLEHTPALHMOHHOIO TIajbBAHHYECKOI0

3JIEMEHTA

Boinosinenue padotbl. B 1Ba crakaHuMka HajelTe pacTBOpHI Cyjbdara
IIMHKA PA3HOM KOHIEHTPALMHU: MEPBHIA ¢ KOHIEHTparmel 1 Monbs/aM®, BTOpoii -
0,001 moms/om*:

Onycrure B pacTBOPBl LMHKOBBIE TMOJIOCKH, COCAVMHUTE MX NOCPEICTBOM
IPOBOJIOB C raJIbBAHOMETPOM, COOMIOAAS MOJISIPHOCTH.

CoenuHuTe pacTBOPHI B CTAKAHAX AIEKTPOJIUTHBIM MOCTUKOM, 3aII0JIHEHHBIM
HACBILIEHHBIM pacTBOpoM xJyopuaa kamms KCl.

3aganue. 3anuch JAHHBIX ONBITA.

OTKJIOHSIETCS JTU CTPEJIKA TaJIbBAaHOMETPA?

Paccunraiite Teopernueckoe 3HaueHue DJIC 3TOro 37m€MEHTa U CPABHUTE
pPacyETHBIE JAHHBIE C ONBITHBIMU BETMYAHAMHU

CocraBbTe CXEMY KOHLICHTPALMOHHOIO rajIbBAHUYECKOTO 3JIEMEHTA!

(-)AHOI (+)Karon

CocraBbTe EKTPOHHO-MOHHBIE YPABHEHUS, TPOTEKAKOLIUE B
MOJIY3JIEMEHTAX: HA aHOJE, HA KaTOJIE.

BrruucianTe noTeHnuan Kaxa0ro 3JIEeKTpoaa no ypaBHeHuto HepHcra,
NOJIB3YSICh TAOMUIIECH CTAHAAPTHBIX SJIEKTPOIHBIX MOTEHIIMAIOB

Paccunraiite 3/{C KOHIEHTPALMOHHOTO TATbBAHUYECKOTO JJIEMEHTA.

Keiic-3apanune nmo teme Ne 8  «yIeKTpoIN3 pacTBOPOB COJIeiD)
OnbIT. DJIEKTPOIU3 PACTBOPA HOAUA KAJIUS ¢ HHEPTHBIMH
3JIEKTPOJAMH

Oo0opynoBanne u marepuajisnl. 1. Boneramerp ['opmana (pucyHok ) 2.
Hcrounuk nocrosaHoro Toka. 3. Moaua kamust KJ (10 %-biii pactBop). 4. Kpaxman
(1 %-blii pacTBOD).

Boinosnenne. B npubop HajicliTe pacTBOp MOAMAA Kanuss W A00aBbTE
HEMHOTO PacTBOpa Kpaxmasia. Bkirounte Tok. Uepe3 HECKOJIBKO CEKYH]I HA aHOJE
NOSIBJISIETCS CUHSS OKPACKA, XapaKTepHas sl MOJa B MPUCYTCTBAMA KPaxMaa.

3ananme. 3anuCh JAHHBIX ONBITA. DJEKTPOJIA3 BBIPA3UTE YPABHECHUIMM
OBP: Ha karoze 1 aHOAE, a TAK)KE CYMMAPHOE YPABHEHUE PEAKLUU.






3ananue. 3anuCh JAHHBIX OMbITA.
1) CnenaiiTe BBIBOABI, MO KAKOMY MEXAHHM3MY NPOTEKACT KOPPO3MsS METaia B
Pa3HBIX Cllydasx. MpA 3aMKHYTOH W Pa30MKHYTOW LENMU TalbBAHWUYECKOTO
JJIEMEHTA.
2) Hanummre cxeMy KOpPpPO3WH LIMHKA B MPUCYTCTBUM MEAM B KHCIIOTE.

OmnbIT 2. Koppo3ust OIMHKOBAHHOIO M JIY?KEHOI0 JKejie3a B KHCJI0H

cpexe

Boimosnenne . B aBe mnpoOupkm  Hanelite Ha 1/2 ux o0bema
JUCTWIJTAPOBAHHOM BOABI, M 100aBbTE MO 2-3 Kariu 2 H pacTBOpa CEpHOI
KHCJIOThl M rekcanuanodeppara (/11) kamus K3[Fe(CN)g], KOTOpBIi sBisieTCs
YyBCTBUTEIILHBIM PEAKTHBOM Ha MOHBI  Fe** | ¢ KOTOpPBIM JaeT CHHee
OKpalmBaHue. PacTBOppl XOpOWIO mepeMeniaiiTe najaoukoil. B ogHy mpoOupky
NOMECTUTE 2-3 KyCOUKa JIyKEHOTO JKEJe3a, a B APYTYI0 - OUMHKOBAHHOIO JKeJe3a
(MpeaBapUTEIbHO HAPYIIMB NOKPBITHS HAKAAYHONH OyMaroi B ABYX CIy4asXx).
3aganue. 3amich JaHHBIX onbITa. B Kakoil mpoOupKe CHycTs BpeMsl MOSBUIIOCH
cuHee okpammBaHue? COCTAaBBTE CXEMY KOPPO3WMM OLMHKOBAHHOIO JKEJE3a C
HAPYLICHHBIM MOKPBITHEM B KMCIIO# cpene. COCTaBbTE CXEMY KOPPO3UH JIY>KEHOTO
JKeJle3a ¢ HApPYLICHHBIM TOKPBITHEM B KHUCJIOH Ccpele. YKOKUATE NEPBUYHBIC W
BTOPUYHBIE MPOIYKTHl 3JEKTPOXMMHUYECKONH KOPPO3WH, & TAKXKE, KAaKHE HOHbI B
KHCJION CpeJIe BBIMOIHSIOT POJIb AConspru3aropa?

3axanust A1 KOHTPOJIbHOI padoTel Ne 1(mo Temam Ne 1-4)
(15 BapuaHTOB IO KAKI0H Teme)
Tema 1: Knaccupukanuss HEOPraHM4eCKUX COeAMHEHHI
Bapuanr

Harmimmre ypaBHEHHsT Peakiyii B COOTBETCTBUU C LEMOYKON TPEBPaLLCHHI,

JIQiTe HA3BAHMA IPOIYKTAM PEAKLIAH.
Al—Al, (SO4)3—>A1 (OH)3 + NaOH —? —AICl;—Al (OH)3

Tema 1: OcHOBHBIC MOHATHS U 3AKOHBI XUMHUH

3anojgHuTe TabJnIly, BCE PACUETHI MPUBEIUTE HUKE TAOTUIIBI.
BemecTBo M, m, r [ n,MOJIb| V, I N Ny | Msge
I/MOJIb (HYy.)
HNO;s - 3

Tema 2: JHepreTuka XuMHYECKHUX MPOLECCOB
1.Mcnone3ys CpaBOYHbIE JAHHBIE TAOJIMLEI, ONPENEIATE W300apHBIA TEIIOBOR
sdppext AH 08 XUMUYECKOH PEAKIIMK BALIEro BapUaHTa

CoHay+ 3054y < 2COs0y + 2H, O
Caenaiite BBIBOJ O BBIACICHUH WK NOMJIOIEHUH TEIUIOTHI B MPOLIECCE PEAKLIVH.

Bemectro | CocTositHue ko

AH%qg

>

MOJb

CHy r 52,280




CO; r 393,510
H,0 K 2285.950

Tema 2: CxopocTh XUMHYECKO#i peakunn. XUMHYEeCKOe paBHOBeCHE
Bapuanr
A)l. Kak m3MeHUTCsS CKOPOCTh NPSIMOI Peakn
CaO(TB.) + COZ(I‘) <~ CaCO3(TB.)
€CIT YBEIIMYHTH JIARTICHAC B CHCTEME B 3 pasza?
2. Harmmmre KMHETUYECKUE YPaBHEHHST CKOPOCTER MPSAMOM PEaKLyy,
0OpaTHON PEaKMK M BBIPAKEHAEC KOHCTAHTHI PABHOBECHSL.
3. CopmympyitTe 3aKOH JISHCTBYFOIIMX Macc.
4. Onpenermre, B KAKYK0 CTOPOHY CMECTUTCS XMMHYECKOE  PABHOBECHE TIPH
YBEIIMYECHAN KOHLIEHTPALMK TTEPBOrO MCXOHONO BEILIECTBA, U YMEHBIICHHS JIABIICHUST
B CHICTEME.
5. Cpopmymipyitre mpuniwin Jle-I1larense.
Tema 3: Crpoenne atoma
Bapuanr

1. Ucxond u3 MOMOKEHUS SJIEMEHTOB B MEPUOJIAYECKON CUCTEME, TANTE TOJHYIO

XapaKTEPUCTUKY aTOMa: a) HUKEJIS.

2. CocraBbpTe (POpPMYJIBI OKCHIIOB W THIPOKCHIIOB 3JIEMEHTOB TPETHErO MEPUOJA,
OTBEYAKOIIMX HMX BBICHICH CTENEHM OKUCICHMS. Kak HM3MEHSAETCS KUCIOTHO-

OCHOBHO# XapakTep 3TUX COCMHEHUI?

3. Kak wu3MmeHsercs dSIeKTpOOTPULATENBHOCT M OKMCIIUTEIBHAS AKTUBHOCTH
anemeHToB [V-A moarpynmel? CoctaBbTe (OpMYJbI BOJOPOAHBIX COCAMHECHUMN

DJIEMEHTOB DTOU I'PYIIIIEL
Tema 4
Xumuveckas cBsizb. CTPOeHHE MPOCTEHIINX MOJICKYJI
Bapuanr
Hnsa coemunenunii HBr, Fe,O3;, H,O
a) YK&KUTE TUIl XUMUAYECKOM CBSI3U B MOJIEKYJIaX
0) COCTaBbTE AIEKTPOHHBIE CXEMbI 00PA30BAHMS MOJIEKYII C
KOBAQJICHTHOH CBA3bI0. ONpeAesuTe BAIECHTHOCTD U CTETICHb
OKHMCJICHUS.
B) M300pa3nTE SNEKTPOHHBIMH YPABHEHHUSMHU MTPOLIECCHI
00pa3oBaHMs MOJIEKYJI C HOHHOW CBA3BIO
I') N300pa3uTE TEOMETPUUECKYHO (POPMY MOJIEKYJIbI BOABI,
VKQKUTE BAJICHTHBIN yTOJL.

Tema4: KoMmiekcHbIE COeTHHEHUS

Bapuanr
Jlnst JIAHHOTO KOMITJICKCHOTO COCTMHEHUS
[Co(NH3)sSO4]NOs OMpPEICIATE ;
a) BHYTPEHHIOK) U BHEITHIOKO ceper

0) 3aps BHYTpCHHEH M BHEIHEH cdep;
B) KOMIUIEKCOOOPa30BATENb;, T')3apsi] KOMITICKCOOOPa30BaTEI,



JU) JMTaH/BL,
€) HANMLLIATE BBIP&KEHAE 15 KOHCTAHTBI TMCCOLMALIMA (HECTOMKOCTH ) KOMITIEKCHOTO
HOHA.

3axanust AJ1s1 KOHTPOJIbHOM padoThI Ne 2

Tema S PacrBopbl. PacuerHblil npakTHKYM. PacTBOpBI 3/1€KTPOJIHTOB.
Bydepnnbie pactBopsbl. Kosutonanoe cocrosiHue Belecrsa
Bapuanr

1. Beruucnure: a) MacCoBYK JOJIO BelecTBa B mpoieHTax (%), 0)
MOJISIpHYIO KOHIEHTpanui BeniectBa (Cg), B) MOJISIPHYHO KOHIEHTPALHUIO
skBUBAICHTOB  (C.); pactBopa (OCPOpPHONM  KHUCIOTHL, MOJYYCHHOIO MpH
pactBopenun 18r kucnotel B 282 cM® BoabI, ecii MIOTHOCTE ero 1,031 r/m?. Uemy
paBeH tutp (T) aTOoro pacrteopa?

2. HanummTe moJIHOE W KPAaTKOE MOHHO-MOJICKYJISIPHOE YPABHEHHE PEaKIIMH,
MIPOTEKAIOIIEH 10 CXEME!

Pb(NO3)2 + KI — Pbl, + KNO:s.
B uem cyTh peakuun?

3. KakoBa Oyzaer KoHUEHTpauus HoHOB Boxopoaa B 0,1 M pacTBope a30TUCTOMR
kucnoTel HNO,, KOHCTaHTa JUCCOLMALMU KOTOPOH paBHa 5 - 107 .

4. Paccuuraiite pH OydepHoro pactBopa, coaepskamero 0,1 moss NH,OH un 0,1
mosb NH4CI. Kak m3menutbest pH: a) npu nodaenenum k 1 1 pacteopa 0,01 Monb
pactBopa HCI; 6) nmpu no6asnenuu k 1 1 pactopa 0,01 monb pactBopa NaOH; B)
npu pazdaBieHnH pacTBopa Booi B 10 pa3? KoHcraHTa qucconumanui ri IpOKCHa
ammonuns K;=1,79-107, pK,=4,75.

5. Hanmummre ypaBHEHHWs THAPOIM3a B MOJEKYJISIPHOM M MOHHON (opmax
cnenyromux coneit: NaHSOs u MgCl,. Ykaxxure pH cpeapsl 3TuX pacTBOPOB.

6. Hammmure ypaBHEHMS JUCCOLMALMM CIECAYIOMIMX JJICKTPOJIATOB. Q)
Ca(HCO:3),:6) Ba(OH),; B) CaCly;

7. CocraBbre (HOpMYJly MULEIBL 3075, M300pa3uTe CXEMy CTPOECHUS
MULEIIBL, ONMPEACTUTE 3apsl KOJJIOUIHONW yacTHLbl. Kakyro comb HAamo B3ATh (M3
JBYX MPEIJIaracMbIX ) B HAMMEHBIIEM KOJMYECTBE JIs1 KOATYJISILIAN 30JIs1 U TOYeMY?
30716 Crabunmumzarop Conu-KoaryJsiTopel
AgCl KCl NaCl,CaCl,

Tema 6 PacTBOPBI HEVICKTPOJIUTOB
Bapuanr
1. Beiuncnute TemnepaTypy 3aMep3aHusi pacTBOpa 4 (p) aHTudpusa, moayuYeHHOTO
npu pacTBOpeHuH 2 Kr 3tuieHrukos C,Hs(OH), B 2 KT BOJBL

Kounrpoabnast padora Ne 3
(15 BapuaHTOB IO KaKI0i TEeme)
Tempbl (6-9):



«OKHCIUTEIbHO-BOCCTAHOBHTE/IbHBIE PEAKIUH. JJICKTPOXUMHYECKHE
npoueccen
Bapuanr

3apanue 1. C 1nOMOWIBIO METOAA DJJIEKTPOHHOrO 0OajlaHca pacCcTaBbTe
KO3((UUMEHTH B YPABHCHUW PEAKLIMW U YKQKUATE OKHUCIUTENb M MPOLECC, B
KOTOPOM OH YYacTBYET, BOCCTAHOBUTENB U MPOLIECC B KOTOPOM OH YYaCTBYET:

Cu + H2S04 — CuS0O4+ SO:; + H20.
3ananne 2. BrpuMcnuTe 3IEKTPOAHBIA  MOTEHUMAT, BO3HUKAKIIMH NOpU
IOrPY)KEHWH IIMHKA B PACTBOP €ro COJMM C KOHIEHTpauuedl KatuoHoB Zn?*
0,001Mmom6/aMm3.
3apanme 3. COCTaBbTE CXEMBI TAIBBAHUYECKHAX SJIEMEHTOB, B KOTOPBIX MMPOTEKAKOT
CJICIYIOIINE PEAKLIVH:
a) 2Al + 6H"—3H, + 2A1%" 0) Mn + 2AgNO3;—Mn(NOs), + 2Ag.
3aganue 4. Hanuimre ypaBHEHHs] XUMUYECKUX MPOLIECCOB, MPOUCXOAAIINX TTPH
AIIEKTPOJIU3€E BOJHOTO pacTBopa (pochara HATPHsI C HHEPTHBIM aHOJIOM.
3aganue 5. CocTaBbTe CXEMYy TaJIbBAHMYECKOIO 3JEMEHTA, COCTOSIIErO W3
MEIHOTO U CBHUHIIO- BOTO 3JIEKTPOAOB, OTPYKEHHBIX B PACTBOPBI CBOMX COJICH.
[TpuBeauTe >NEKTPOHHBIE YPABHEHUS 3JEKTPOJHBIX MPOLECCOB, TPOUCXOIAIIMX
Ha QHOJIE W KaTOJE.
3amanme 6. JKenesnoe wmznenue MOKPHITO KaaMueM. Kakoe 3TO MOKPBITHE —
aHoHOE WK Karoanoe? Kakol metamn Oy1eT KOppoaMpoBaTh NPY NOBPEKACHAN
3aMTHOTO cnost KaaMus? COCTaBbTE JJIEKTPOHHBIE YPABHEHUS AHOAHOTO M
KaTOJHOIO MPOIIECCOB KOPPO3UM YKA3aHHOTO W3JEus a) B HEUTpajabHO#; O)
KUCJIOH; B) Ca0O0NICTIOUHON cpeiax . YKAXKUTE MPOAYKThI KOPPO3HH.

TecTnl
Tema Ne 1 OcHOBHBIC TOHATHS H 3aKOHBI XUMHH

TecToBBIE 3a7aHUSA

1. ITpocTeie BewmecTBa
1) nonmuaTHNEH

2) rpadur

3) Genbiii pochop

4) aMMuak

2. MonsipHblii 00beM ra3a u3MepseTCs
1) mosnb

2) MOJIB/TT

3) KMOJIB/M?

4) n/KMOJIb

3. Monp 1100010 ra3a npM H. y. 3aHAMacT 00beM 22,4 J1 — CIIEACTBHE
1) 3aKOHA COXPAaHEHHMsI MACCHI BEILIECTBA



2) 3aK0Ha MOCTOSHCTBA COCTaBa
3) 3akoHa ABOrajipo
4) 3aK0HA KPaTHBIX OTHOLICHU I

4. 3aKOH COXpaHEHUS MACChl BEIECTBA ObLI OTKPBHIT ...
1) Paynem

2) MeHeneeBbim

3) ABoraapo

4) JIoMOHOCOBBIM

5. OKBUBAJICHT —3TO  peajlbHas WM YCJIOBHAs YacTULA BELIECTBA, KOTOPAs B
JAQHHOHN KMCJIIOTHO-OCHOBHOM PEaKlMM SKBUBAJIEHTHA OJHOMY KAaTHOHY BOAOPOJA
WIH B JAHHOW OKHCIUTEIbHO-BOCCTAHOBUTEILHOW PEAKLIMU OTHOMY ...

1) mo3utpony
2) IpOTOHY

3) 3NEKTPOHY
4) HEeUTpoHy

6. Maccy BeliecTsa, B31TOr0 B KOJIMYECTBE | MOJIb, HA3bIBAKOT ... MACCOM
1) aromHo#

2) SKBHBAJICHTHOM

3) MonspHO#

4) MOJIEKYJISIPHOMA

7. I1IpocToe BEmMECTBO (B OTJAMYHE OT CJIIOKHOIO) — ITO
1) o30H

2) peHon

3)coma

4) rpadut

8. TIpu HOpMaNbHBIX YCa0Busx 3,01¢10%° MosIeKy ra3a 3aHUMAOT 00BEM
1) 11.21

2)22.4n

31120

4)5,6 1

9.3a1l a. e M. (ATOMHYIO €IMHUILY MACCHI) TPUHSATO

1) 1/12 maccer atoma usoromna >C

2) 1/12 macchl MPUPOAHONA CMECH AaTOMOB M30TOMOB YIJIEpoaa
3) 1/16 maccel atoma u3orona °0

4) 1/14 maccer atoma usoromna *C

10. XuMuuecKk HeJIETIUMBIEC YaCTUIILI — DTO
1) atom kuciaopona
2) MOJIEKYJIa BOJIBI



3) IpoTOH
4) MONeKyJia aMMHaKa

Knaccudpuranust HeOpraHu4ecKux CoeANHEHMI
TecTOBLIE 3a7aHUSA

1. Cunukar Harpus pearupyer
1) ¢ yroibHON KUCIIOTOM

2) ¢ COJISIHOM KMCIIOTOM

3) ¢ BonOiA

4) cO BCEMH 3TUMH BEIECTBAMU

2. TOMBKO CPEIHSAS COJIb MOTYYACTCS IO PEAKITHH
1) H,SO4 + Mg(OH)z =

2) LibO + H,COs =

3) Na,O + H,O + N,Os =

4) CH;COOH + Cu(OH), =

3. Okcup Cl,O7 00pasyer coub ...
1) NaClOy

2) NaClO;

3) NaClO,

4) NaClO

4. Okcup yriepoaa (1V) nomyvaercst npu B3auMOACHCTBUN
1) kapOoHaTa HaTpPUsl U HATPATA ATFOMUHUS

2) kapOoHaTa KalbLUs U XJIOPOBOJOPOAHON KUCIIOTHI

3) xapOoHara KaJus U1 HUTpaTa Oapus

4) kapOoHara 1e3us 1 xyiopuaa xenesa (1)

5. BO3MOKHO MOJIyYEHUE KUCIION COMH N0 PEAKLIANA
1) HBr + Ba(OH), =

2) Ca(OH)z +CO, =

3) CH3;COOH + Fe(OH),=

4) CaO + H,O + N,Os =

6. Okcun azora (V) oOpasyer comb
1) NH4C1

2) NH4NO,

3) NaNOs

4) Ca(N02)2

7. KucinoTHble OKCUIBI MOTYT B3aUMOJICCTBOBATH:
1) BomoiA
2) KHCTIOTOH



3) OCHOBaHUEM

4) aM(pOTEPHBIM OKCHIOM

8. OCHOBHBIE OKCHJIBI MOTYT B3aUMOJICHCTBOBATH:
1) BomoiA

2) KACHOTOM

3) OCHOBaHUEM

4) KHCTOTHBIM OKCHJOM

9. PearupoBars ¢ BOAOH OyayT
1) okeun yrepona (1V)

2) OKCHJT KaJTbIUS

3) ammuax

4) menb

10. Conp Ca(HCOs3), Ha3bIBaeTcs
1) rugpokapOoHaAT KanbLys

2) kapOoHaT Kanus

3) kapOoHAT r’UAPOKCOKAIBLIHS
4) xkapOoHaT KaJbLUs

Tema 2: JHepreTuka XuMHYECKHUX MPOLECCOB
TecToBbI€ 3a1aHUA

1. OtkpbiTas cuctema OOMEHHUBAETCS C OKPYKaArOUIEH cpenoit
a) sHeprueid  0) BemiecTBOM — B) padoToi I') DHEPIUEH W BEUIECTBOM

2. DHTaNbNUs — 3TO 3HEPTHs, KOTOPOH 001a1aeT CUCTEMA MTPH MOCTOSIHCTBE
a) naBjicHus  O) TeMneparypsbl B) 00beMa ') MacChl

3. CranpapTHO# TENNOTOH 00pa30BaHusl HA3bIBAOT TEMIOBON d(P(PEKT
oOpazoBaHus 1 MOJb JTAHHOTO BELIECTBA U3 3JIEMEHTOB MPH JABICHUH

a) P<0 ©06) P>0 B) P = 1,013 10°TIa r) P = 3,045-10°
ITa

4. BeIpaKE€HUE TEPBOr0 3aKOHA TEPMOJIUHAMHKHA
a) Q= AU + A 0) A =U-TS B) PV =nRT 1) G=H-TS

5. TepmoanHaMuyecKkasi XapakTEPUCTUKA, HE SIBJISIFOIIASICS (PYHKIIMEH COCTOSTHUS
a) BHYTPEHHSS SHEprust  O) SHTANbNMS ~ B) SHTPONUS r) pabdora

6. OCHOBHOH 3aKOH TEPMOXHUMHH OTKPBLI
a) Knaysuyc 0) Kapuo B) Knaneiipon 1) I'ecc

7.2ueprus ['md0ca BeIpaxaeTcs paBEHCTBOM
a) 4 =U-1S B) G = H TS



oQ

6) O =AU + PAV 1) dS="r

8. TennoBoi >3(PPEeKT XMMUYECKON BBIPAKAIOT B €AMHUIIAX
a) H/M 6) kr/m’ B) kJDKk/Mone 1) KJDK/ M

9.CTaTuCTUYECKUI XapakTep BTOPOro 3aKOHA TEPMOJUHAMUKH BBIPAYKACT
ypaBHEHUE

a) dS=? 0)S =kinlW

B) AS = SKOH' SHalt F) (AS)uv 2 0

10.OnpeneneHne MoaHOro 3anaca BHyTPEHHEH SHEPTAX BEMIECTBA

a) BO3MOKHO 3KCIEPUMEHTAIBHO 0) HEBO3MOKHO SKCIIEPUMEHTAITLHO
B) BO3MOXHO PACYETHBIM CIOCOOOM I') HEBO3MOKHO PACUETHBIM
crnocobom

11. ®opmynupoBka 3akoHa ['ecca

a) TemIoBoi A(PPEKT peaKuu 3aBUCUT TOJIBKO OT HAYaJIbHOTO U KOHEYHOT O
COCTOSIHUS CUCTEMBI M HE 3aBUCHUT OT MYTH PEAKIUA

0) TemnoTa, NoromAeMas CUCTEMON MTPH MOCTOSIHHOM 00bEME, PABHA N3MEHCHHIO
BHYTPECHHEH SHEPTUU CUCTEMBbI

B ) TEIUIOTA, MOTJIOMAEMAasi CUCTEMO MPU MOCTOSTHHOM JaBJICHUM, PaBHA
WU3MEHEHUIO SHTAIBIUN CUCTEMBbI

r) TEmIOBOM 3(PPEKT peakuu HE 3aBUCUT OT HAYAJTLHOTO U KOHEYHOTO COCTOSTHUS
CUCTEMBI, a 3aBUCUT OT MyTH PEAKIUN

12. Peaknus B 3akpeiToii cucteme ipu AG < 0 mpoTtekaer
a) B NOPSIMOM HaNpaBICHUH 0) B IpsIMOM M 0OpaTHOM HAIpPaBJICHUA
B) B 0OpaTHOM HaIpaBJICHAX I') HE NPOTEKAET peakuus

13. OObeIMHEHHOE YPABHEHHUE TMEPBOTO U BTOPOIrO Ha4YaJl TEPMOAUHAMUKA
a) 1dS > dU+ pdV 0) 00 = dU+ pdV
B) AH = UKOH._ UHa‘{. F) AS = SKOH. - SHaq.

14. M3onupoBaHHas cucrema

a) 0OMEHMBAECTCS C OKPYXKAIOIIEH Cpeoi IHEPruci

0) OOMEHMBAETCS C OKPYXKAIOILIEH CPeIOH BEIECTBOM

B) OOMEHHBAETCS C OKPY>KarOUIEH cpenoit paboToi

I') He OOMEHMBACTCS ¢ OKPY KAKOLICH CPEIOl HU SHEPTHUEH, HU BEIECTBOM

15. CaMOnTPOM3BONIBHBIMHA  HA3BIBAKOTCS ITPOLIECCHI
a) He TpeOyIIUE SHEPTUN U3BHE 0) TpeOyrolue >HEPrUH U3BHE
B) MPOTEKAIOLINE MPH BBICOKOM I') TPOTEKAOIIUE MPH HU3KUAX



JABIICHUT TEMIIEPATypax

CkopocTb XUMHYECKOI peaknnu. XuMH4YeCKoe paBHOBecCHe.
Hpuauun Jle-Ilarense
TecToBbIC 3aKaHUSI

1. Cpennsist CKOPOCTh paBHA
a) OTHOIICHUIO U3MEHECHUS MOJISPHOM KOHIIEHTPAIlUK OJHOTO U3 PEAr€HTOB WJIH
MPOIYKTOB K MPOMEXKYTKY BPEMEHH, B TEUYCHUE KOTOPOTO 3TO U3MECHECHHE
MPOUCXOJIAT
0) OTHOLIECHUIO U3MEHEHUS MACChI OJTHOTO U3 PEAreHTOB WU MPOAYKTOB K
MPOMEKYTKY BPEMEHU, B TEYCHUE KOTOPOTO 3TO U3MEHECHHUE MMPOUCXOAUT
B) OTHOUIEHUIO U3MEHEHUS KOJIMUECTBA BEIICCTBA K MPOMEKYTKY BPEMEHH, B
TEYEHUE KOTOPOTO 3TO UBMEHEHUE MPOUCXOIUT

2. HauOomb11yto CKOPOCTh MPU KOMHATHON TeMIIEpaType UMEET peaKius
a) [IMHKA ¢ Pa30aBJICHHON CEPHOM KUCI0TOM

0) MarHus ¢ XJJOPOBOJOPOJTHON KACTOTOM

B) JK€JI€3a C KUCIOPOAOM

r) HATpaTa cepedpa (p-p) € XJIOPOBOAOPOTHON KUCTOTOM

3. MareMaTtn4yecKkoe BhIPAKEHUE CKOPOCTH Npocreiiei peakumn 2A + B =C

a) UMEET BUJ;
6)v = k[B] B)v = k[BPF 1) v =Kk[A]P[B] mv = k[AT

4. OOwmit NOPSAOK XUMUYECKOH PEaKIUy —

a) o011ee YuCno MONEKYJ, YYaCTBYIOLIMX B aKTE XUMUYECKOTO MPEBPALLECHUS

0) CyMMa CTEXHOMETPUUYECKUX KO3(DPULIMEHTOB MEPEA MOJICKYIaMHK
pearupyronIX BEIECTB B 3aMCH YPABHECHHS PEAKLIMU

B) YKCJIO MOJIEKYJI B PABOM YaCTH YPABHEHHS PEAKLIMU

') CyMMa MOKAa3aTenei CTeneHeil Mpu KOHICHTPAUSAX pearupyomuX BEMECTB B
KAHETUYECKOM YPABHEHUH PEAKIINH

5. Ckopocts npsmoit peaktmn SOxey+ 0,502¢) = SOs¢y+ 99k ]Ik npu
NOHWKEHUU TEMIIEPATYPHI
a) yMEHbIIUTCS  0) HE U3MEHUTCS B) YBEJTUUMUTCS

6. CKOpOCTh peakuu Mpy NOBbIICHAN Temneparypsl Ha 20°C (pu
TEMIEPATYPHOM KO3PPUIIMEHTE 3 ) YBETMUMBAETCS B
a)3paza 0)6pa3 B)9pa3 r) 90 pa3

7. Ckopoctb peakiun  2AB(T) + By(r) = 2ABx(T)
Bo3pacraer B 1 000 pa3 nmpu yBEIMUYEHUHN NABICHUAS
a) B 5pa3 6) B 10pa3 B) B 100 pa3 r) B 1000 pa3



8. BHIXO/ aMMHAaKa 10 yPaBHEHHIO peakmu Noqy + 3Har ) <= 2NHie) + Q
YBEIMYUTCS, ECITH

a) TOBBICHTH TEMIIEPATYPY, OBBICUTH JABIICHUE

0) MOBBICHTH JABJICHHUE, TOHU3UTh TEMIIEPATYPY

B) IMOBBICUTH JABJICHUE U TEMIIEPATYPY

I') MOHU3UTH JABJICHUE U TEMIIEPATYPY

9. Karanmuzatop ycKopseT XMMUYECKYH0 peakLyto 6maroaaps
a) CHIDKEHUIO SHEPTUM aKTUBALUU

0) NOBBILIEHUIO SHEPIMUM AKTUBALUU

B) BO3PACTaHUIO TEIJIOTHl PEAKIIAA

I') YMEHBIIEHUIO TEIIOThI PEAKIIUU

10. UHruburopaMu Ha3bIBAKOT

a) TMOJIOKUTENIbHBIC KaTaIU3aTOPhI

0) OTpUIIATEIBHBIE KaTaIN3aTOPbI

B) BEUICCTBA, YBEJIMUYMBAIOIINE AKTUBHOCTh KaTaIM3aTOPOB

11.CropocTh mpsaMoii peakumu Ny )+ 3Haey < 2NHjq)+ Q pacTéT npu

a) YBEJIMYEHUM KOHLICHTPALMK BOAOPoaa  O) YMEHbIIEHUH KOHLICHTPALMK a30Ta
B) YBEJTMYCHUH KOHLCHTPALMM AMMHAKa  T') YMEHbLICHHH KOHUEHTPALUU
aMmMuaKa

12. T1py MOHWKEHUM TABJICHUSI CKOPOCTh MPSMOTO MPOIECCa BO3PACTACT B
PEAKIMIX

a) FeOpy+ COr)y <= Fews) + COxry 0) COxry + Cimy <
B) CaCOssy <= CaOgs) + COor) r) Noey+ 3Haey <=— 2NHjsq)

13. Beixo aMmmuaka o ypaBHEHUIO peakuuu Ny y + 3Hyr) —= 2NH30) + Q
YBEIUYUATCSI, €CITN

a) TMOBBICUTH TEMIEPATYPY, NOBBICUTH JABJICHUE

0) MOBBICUTH JABICHHUE, TOHU3UTh TEMIIEPATYPY

B) TMOBBICUTH JIABJIEHUE U TEMIIEPATYPY

I') MOHU3WTH JABJICHUE U TEMIEPATYPY

14. . TloBbIlIIEHUE AABJICHHUS B CUCTEME MPUBOIUT K MOBBIIICHUIO BBIXO/A
MPOJYKTOB PEAKIIUU B

a) 2H,0ry === 2Hyq) + Oar

6) Nay + 3Haqy = 2NHjq

B) CaC03(TB_) = CaO(TB_) + COz(r_)

1) COg)+ HyOr) == COy)+ Hapry

15. CKOpOCTb HpHMOﬁ peaknuun 4N02(r_)+ 2H20(r_)+ Oz(r_) = 4HNO3(>K_)+ Q
YBETUYUATCS

a) MPY NOBBILICHANA TEMIIEPATYPhI U TABJICHUS

0) IpyU NOHM>KEHUM TEMIIEPATYPhI U AABJICHUS

B) IPY MOBBINICHUH JABJICHUS U IOHWKEHUU TEMIIEPATYPBI



I') IPH MOHW)KCHUU JABJICHUS U TIOBBILICHUN TEMIIEPATYPhI

Tema 3: Ctpoenne atoma
TecToBbIE 3a1aHUA
1. MeTamueckne CBOCTBa HAMOOJIEE BBIPAXKEHBI Y aTOMa
1) nmutus
2) Hatpus
3) xanus
4) xanpuus

2. HauOonpuimii paguyc aroMma uMeeT
1) K
2) Na
3) Li
4) Rb

3. 3apsan sapa aroMa KPEMHHMsSI PaBEH
1) +28

2)+31

3) +4

4) +14

4. DnektpoHHyo KoHduryparmio 1s*2s*2p°3s?3p° umeer arom

1) docdopa

2) xJjopa

3) Opoma

4) ¢ropa

5. B nepuose ¢ yBemMUeHHEM 3aps/a sapa aTOMOB METAJUTMYECKUE CBOMCTBA
1) ocnabearor

2) YCHIIMBAKOTCS

3) HE UBMEHSIOTCS

4) HET 3aKOHOMEPHOCTH

6. B MajbIx neproax ¢ yBeJIMYCHHEM 3apsa sapa paauyChl aTOMOB
1) yBenmumBaroTCs

2) W3MEHSIOTCS MEPUOINYECCKH

3) yMeHbLIarTCs

4) He U3MEHSIOTCS

7. DIeMENTY ¢ DNIEKTPOHHOM Gopmyiioii atoma 1s22s*2p°3s?3p° cooTBeTCTBYET
(opMyI1a BEICIIErO OKCHA

1) B2O;

2) AlOs

3) N>Os

4) P,0;s



8. Tpu uactuiel Ne®, Na*, F~ uMeIoT 0iMHAKOBOE
1) maccoBoe uucio

2) YHCI0 HEHTPOHOB

3) 4YMCHO BIIEKTPOHOB

4) 4HuCI0 MPOTOHOB

9. UuCno 3HEPreTUUECKUX YPOBHEH y aTOMa, UMEKOIIETO 19 mpoTOHOB
1)3

2)5

3) 4

4)2

10. Uncmo mpoTOHOB, HEHTPOHOB M JIEKTPOHOB Y aTOMa C MOPSAKOBEIM HOMEPOM
40

1) 40,91, 40

2) 40, 51, 40

3) 20, 51,40

4) 40, 40, 40

11. Yucnno moaypoBHEH HA SHEPTETUUECKOM YPOBHE ONPEAECTSAET ... KBAHTOBOE
YHCII0

1) rmaBHOE

2) MarHMTHOE

3) opburansHOE

4) cnuHOBOE

12. MakcuMaJTbHOE YHCIIO 3JIEKTPOHOB Ha f — MOJAYPOBHE
1)8

2) 2

3)10

4) 14

13. IlepeMEHHYIO CTENEHb OKUCIICHHS MPOSIBIISIET AIEMEHT € SIEKTPOHHOM
dbopmynoi

1) ...3s?3p*

2)...4d195¢?

3)...3s*3p°

4)..3d'%4s?

14. DneMeHT ¢ 2JIEKTPOHHOM PopmyJioii ..3s*3p°3d!1%4s?4p° maxomurcs
1) 5 rpynme, raBHOM nmoArpymnmne

2) 5 rpynne, moOOYHON MOArpyIIe

3) 7 rpynne, noO0YHOM moArpymnmne

4) 7 rpynne, rIaBHON NOArPyIIIe



15. Hanmenbiueit 3Heprucii MoHn3anmu 00aaaact
1) xanbumii

2) MBIIIBSIK

3) xpom

4) O6pom

Tema 4. Xumuueckas ¢Bsi3b. CTpOeHUE MPOCTEHIIAX MOJICKYJT
TecToBbI€ 3a1aHUA
1. Xumuueckas cBs3b B MoJiekyje (ochuna PH;
1) koBasieHTHAs NOJIIPHAS
2) KOBaJICHTHAsI HENOJIIPHAs
3) noHHas
4) meTannuyeckas

2. CoeqMHEHUSMH C KOBAJICHTHOM MOJISIPHOM CBSI3bIO SIBIISIFOTCS
1) Boga 1 cepoBOAOPOT

2) OpomMua KaJus ¥ a30T

3) aMmMHaKk ¥ BOJOPO.

4) KUCJIOPOJT U METAH

3. BellecTBo ¢ KOBAJICHTHOM MOJISPHON CBI3bI0 UMEET (hOPMYITY
1) KCI

2) HBr

3)Py

4) CaCl,

4. CoeqIMHEHUSMH C KOBAJICHTHOM HETIOISIPHON CBS3BIO SBISIOTCS
1) x;mopua HaTpUs U METaH

2) XJIOp H a30T

3) Opom 1 aMMHUaK

4) iioa 1 cepoBOIOPOJT

5. B coemunenusix: PHs, P,Os, H3PO3s docdop uMeer crenenn okucieHus
COOTBETCTBEHHO

1)+3,+5,-3

2)-3,+5,+3

3)-3,+3,+5

4) +3,-5,-3

6. CreneHb OKHCIIeHHS a30Ta B ioHe NH,4" paBHa
1)-1

2)-3

3)+3

4)+4

7. BellecTBO ¢ MOHHOM CBS3BIO UMEET (POPMYITY:



1) AICIs
2) Pl;s

3) N;O
4) ASH3

8. B coequnennn NaOH cBs3b

1) nOHHAs ¥ KOBAJICHTasl MOJIIPHAs

2) MOHHAS U JOHOPHO-AKLENTOPHAS

3) KOBaJICHTHAs NIOJIIPHAS XU BOAOPOHAS

4) KOBaJICHTHAs HENOJSPHAS U METAINTNYECKas

9. oHHas CBA3b BO3HUKAET MEXKIY aTOMaMHU
1) meTannos

2) HEMETAIITIOB

3) METAJIJIOB U HEMETAJUIOB

4) B MOJEKyJIax MPOCTHIX BEIIECTB

10. CBOMCTBOM KOBAJIEHTHOM CBSI3W HE SIBISCTCS
1) HanpaBJIEHHOCTh

2) NONSIpU3yeMOCTh

3) HACKINIAEMOCTh

4) cCONpPOTUBIIIEMOCTb.

KoMniekcHbIe coeTHHEHHUS
TecToBBIE 3a7aHUSA

1. KOOpI[I/IHa]_II/IOHHOG YUCJI0 KOMHHGKCOO6pa30BaTeH$I B COCAUHCHUU
[CI‘(NH3)4CIQ] paBHO

1)4

2)6

3)2

4)3

2. ATOMBI TaJIOTEHOB BXOJST B COCTAB KOMIUIEKCHBIX COCIMHEHHIA B POJTU
1) nurannos

2) BHEHIHEH chepsl

3) IMraHa0B ¥ KOMILIEKCOOOpa3oBarenei

4) nurasaoB U BHELIHEH chepsl

3. CreneHb OKUCIeHUS KoMIuiekcooOpa3oBares B coenuaeHnn Ks3[Fe(CN)s]
paBHa

1)+3

2)+2

3) +4

4) +6



4. 3apsn BayTpeHHEH cdepol B coenuneHnn Ky[Fe(CN)s] paBen
1)+4
2)-4
3)-3
4) -2

5. CTeneHb OKHCIEHUS KOMILTIEKCOoOpa3oBarens B coequHeHun [Pt(NH3),Cls]
paBHa

1)+4

2)+2

3) 0

4)+6

6. KoopAMHALMOHHOE YMCIIO OMPENEISIET

1) uncno cBs3eil KOMIIEKCOOOPA30BaTENs C JIMTaH1aMu
2) YMCIIO TUTAHJ0B

3) 4MCIIO LIEHTPATBHBIX ATOMOB

4) 3apsia BHYTPEHHEH ChEPBI

7. lllenouyHble METAIIJIBI BXOJAT B COCTAB KOMIUIEKCHBIX COSIMHEHUN B POJIH
1) nurannos

2) KoMIuIeKCO0OpazoBaTee

3) IMraHA0B ¥ BHEIIHEH CHEPBI

4) BHEHIHEH chepsl

8. 3apsa BHyTpeHHeH cepsl B coeauHennn Ky [PtCls] paBen:
1)+2
2)+6
3)-3
4)-2

9. Crenenb okucieHus komruiekcooOpazosarens B coenuHeHnd [ Ni(NH3)6]Cla
paBHa:

1)+4

2)+2

3)0

4) +6

10. KoopanHanmoHHOE YMCI0 KOMIUIEKCOOOPA30BaTEIsl HE 3aBUCHUT
1) oT mpupoABI KOMILIEKCOOOpa3oBaTes

2) 3apsaa KOMILIEKCOOOpa3oBares

3) TemmepaTypsl

4) naBneHus



Tema 5. PacrBopbl. Cioco0bl BhIPA:KeHHSI COCTABA PACTBOPOB
TecToBbIC 3a1aHUA
1. MaccoByto A0 PACTBOPEHHOTO BEMIECTBA PACCUUTHIBAKOT MO (hOpMYyJIe
1) C=—
v
_ m(BemecTsa)

m(pacTBopa)
3ym=V:p
4) m(BeurectBa) = m(pactsopa) — m(H,O)
2. MOSIpHYIO KOHIIEHTPALIKIO PacTBOPA PACCUUTHIBAIOT MO (popmyJie
n
HC=—

v
_ m(BemecTsa)

2)®

3ym=V:p
4) m(BeurectBa) = m(pactsopa) — m(H,O)

m(pacTBopa)

3. PactBop conmepxxut 20 r BemecTsa 1 80 r Boabl. KoOHIEHTpaums pacteopa B
MAaCCOBBIX JIOJISX

1)20 %

2)25%

3)0,25

4)0,20

4. Tutp pactBopa ¢ conepkanuem 0,22 r Bewmecrsa B 100 mMit pacTBopa paseH ...
/M

1) 0,0220
2)2,2000
3) 0,0022
4) 22,0000

5. Macca pactBopennoro semecrtsa B 200 T 15 % pactBopa
1)30,0r

2)150r

3)30r

H15r

6. Kommuecto Bemectea NaOH B 500 m 0,2 M pactBopa
1) 0,2 monb

2) 0,1 monp

3) 0,01 mounb



4) 0,02 moJib

7. Macca Na,COs3°10 HO (M = 286 r/mM071b) B rpaMMax, HEOOXoauMmast Juis
npurotosienus 100 M 0,1 H pacTBOpa paBHa

1) 14,3
2)8,6
3) 1,43
3) 2,86
8. TI/ITp pacTBOpa paCcCUUTBEIBAIOT 11O (I)OpMyne:
7-1000
D=
m
T=—
2) v
771
3) @ = —
771
4) 01V1 = Csz

9. MonsipHast KOHLUEHTpauus SKkBUBaJIcHTOB pacTBopa HCl ¢ tutpom
0,00365 r/mMn1 paBHA ... MOJIb/I.

1)0,01

2)0,5

3)0,1

4) 0,05

10. Macca NaCl (M = 58,5 r/mo1ib) B rpaMmmax, HeoOXoauMast Uisl MPUTOTOBIICHUS
100 M1 0,01 M pacTBOpa paBHa
1) 5,850
2)0, 585
3)0, 0585
4) 58,500

PacTBOpBI 2/1€KTPOJIUTOB

TecToBbIe 3a1aHUA

1. DNEeKTpONUTHYECKON TUCCOIMALINEN HA3BIBAKOT
1) pazaeneHue cMecr NyTEM HarpeBaHUs

2) PaCTBOPEHHE COCTMHEHUS B BOJIE

3) pacnazx pacTBOPEHHOIO BEILIECTBA HA MOHBI

4) B3aMMOJEICTBIE BEIIECTBA C BOJIOM

2. Hambonee cunpHas KUCIOTa ¢ TOUYKH 3peHus TO/]
1) H,COs

2)HF

3) HaS



4) HCl

3. CUIBHBIM BIEKTPOJIITOM SIBJIIETCS PACTBOP
1) HCIO

2) H,CO;

3) HaSO4

4) H,SO;

4. Hanbosee CUITBHBIM 3JICKTPOJIMTOM SIBJISIETCSI PACTBOP
1) KOH

2) NaOH

3) RbOH

4) LiOH

5. CriocoOHBI AMCCOUMUPOBATH MO THUITY KACIOTHI SJIEKTPOJIUTHI
1) Zn(OH),
2) Ba(OH),
3) Mg(OH),
4) Al(OH)s

6. Peakius UaET 10 KOHIA B PACTBOPE MEKIY HOHAMM
1)Ba** u CI

2) Ba**u NOy

3) Ba**u SO

4) Ba2* 11 CH;COO

7. HanGonee cnaObIM 31EKTPOMUTOM siBisieTcs (mpuBeneHsl Ky)
1) H,SOs3 K;=1,6-10"

2) H,Si0Os3 K;=2210"

3) H2SeOs K,=3,5108

4) H,TeOs K;_-[ =3 10'3

8. COKpalEHHOMY HOHHO-MOJIEKYIApHOMY ypaBHeHuio S*+ Cu?*=CuS
COOTBETCTBYET MOJIEKYJISIPHOE YPABHEHHE

1) 3H,S+Cus(POy), = 3CuS + 2H;PO,

2) HyS+Cu(CH;COO), = CuS+ 2CH;COOH

3) Na,S+ CU(NO3)2 = CuS+ 2H,O

4) 3H,S+Cus(POy), = 3CuS+ 2H;PO,

9. BBIpa)KCHI/Ie KOHCTAHTHI ANCCOLHUALINH MOKHO 3alucarb A1
1) HNO;
2) H,CO;
3) K>2COs



10. Crenenp 3AEKTPOIUTHYECKON TUCCONMAIIMN HE 3aBUCHT OT
1) KOHLIEHTpaMK pacTBOpa

2) naBneHust

3) IpUPOIBI ANEKTPOJIATA

4) Temneparypsl

HNonnoe npousseaeHue BoaAbl. BoxopoaHblii nokasaresib
TecToBbIe 3a1aHUA

1. JJakmycC B pacTBOPE KUCIIOTHI
1) xpacHbIi

2) cuHmii

3) ¢puoneToBbIi

4) JKeNThIi

2. ManMHOBYIO OKPACKY B ILEJIOYHOM Cpeic UMEET HHIMKATOP
1) makmyc

2) METUIIOPAHXK

3) YHUBEpCAIBHBII

4)) penondraneun

3. MeTuopanx B MIPUCYTCTBUU KUCIIOT UMEET OKPACKy
1) cunrORO

2) KpacHYIo

3) GeCBETHYIO

4) OPaH>KEBYIO

4. YBenMueHUE B paCTBOPE KOHUEHTPALMHU TMAPOKCU - HOHOB COOTBETCTBYET
1) ymenbmenuto pOH

2) yBenuuenuo [H']

3) ymenbmenuto pH

4) ysenmmuenuto pH

5. 3nauenuro pH= 3 cOOTBETCTBYET KOHLEHTpauus HoHoB [OH | Momns/n
1)-1g107

2)-3

3) 101

4) 1073

6. DNEKTPONUTAYECKAS AUCCOLUALMS BOIBI MPUBOIUT K 00Pa30BaHUIO HOHOB
1) H++ O

2)2 H"+O?

3)H;O++OH

4)OH + O



7. KoHIleHTpanus HOHOB BOJIOPO/AA B YUCTOH BOJIE PaBHA... MOJB/JT
1) 107
2)10°4
3) 101
4) 10!

8. Konuenrparmu ruapokcus noHoB 10mons/n coorBercTByeT pH. ..
1)5

2)4

3)10

4)7

9. 3nauenuro pPOH=3 Oyzaer oTBeyars BenuunHa pH, paBHas
1) 10

2)7

311

4)4

10. Konnenpanus rugapokcua-uoHoB B 0,1M pacteope NaOH paBHa MoJb/J.
1) 10!
2) 10!
3) 108
4) 10710

I'maposns coueit
TecToBBIE 3a7aHUSA

1. 'maponu3y moaBepraroTCs COJIH
1) KCl

2) NaCN

3) CH3;COONa

4) NaNO;

2. I'maponusy He MOABEPraroTCs COU
1) NH4NOs

2) AlCl;

3) BaClz

4) NaZSO4

3. HOHHOMy THAPOJINA3Y IMOBCPraroTCAa COJIN
1) FGQ(CO3)3

2) Aly(SO4)

3) FeC13

4) Al,S;



4. 3nauenne pH<7 UMEIOT BOJHBIE PACTBOPHI CONEH
1) CI‘(NO3)2

2) Na2C03

3) CuSOy4

4) BaClz

5. 3naueHue pH>7 UMEIOT BOJHBIE PACTBOPHI CONEH
1) Ba(NO3)2

2) ZI’I(NO3)2

3) NaCH;COO

4) K,S

6. Ypasnenue CO3;>+HOH === HCO; +OH oTHOCUTCS K MHAPOIN3Y COJH
1) Ca(HC03)2

2) AL(CO);

3) K,CO;

4) KHCO:s

7. OCHOBHBIE CONH 00PA3yIOTCs MPU THAPOIIU3E

2) ALS;

3) K5PO,

4) CuSO,

8. JIakmyC OKpaImBacTcs B PO30BbIM LBET B PACTBOPAX COJIEH
1) Alx(SOy)3

2) Na2C03

3) K>S

4) Zl’lClz

9. Kucnsle conmu 06pa3y}0Tc;1 IIPpHU THAPOJIN3C
1) CuSOy4

2) CaS

4) NaZS

10. deHoadragenH npuoOPETACT MAJTMHOBYHO OKPACKY B PACTBOPAX COJIEH
1) AICl;

2) KNO;

3) NaZS

4) K;,S103

KoasonaHoe cocTosiHue BellecTBa
TecToBBIE 3aJaHHUA
1. CucreMbl, B KOTOPBIX OJTHO BEIIECTBO B BUJE MEJIKUX YACTHII
pPacCIpesesieHO B CPEMIE IPYTrOro BEMIECTBA HA3BIBAKOTCA ... .



2. COBOKYITHOCTh MEJIKUX YaCTHUIl COCTABRIICT NUCIIEPCHYIO ... .
3. BemecTtBo, B KOTOpPOM paclpeAciieHbl MEJKHE YaCTUIbL, HA3bIBAKOT
JACTIEPCUOHHOM ... .
4. OMynbCus, 310 ... .
— TyMaH
— MOJIOKO
— Masb
— CTPOHUTENBHBIN PacTBOP
5. A3po30s, 3710 ... .
— TyMaH
— MOJIOKO
—Ma3b
— CTPOUTEIBHBIA PACTBOP
6. Cycrniensus, 3710 ... .
— TyMaH
— MOJIOKO
— Masb
— CTPOMUTEIBHBIA PACTBOP
7. 'ens, 510 ... .
— TyMaH
— MOJIOKO
— Masb
— CTPOUTEIBHBIN PACTBOP
8. Cucrema, oOpa3oBaHHas Ta30BOW JUCIEPCHOW CPeloOi W KUIKOH
JIUCTIEPCHOM (pa3oi — 310 ... .
— a’p030JIb
— HMYJIbCHS
— CyCIIEH3US
— Telb
9. Cucrema, o00pa3zoBaHHAas >KAAKOM JIMCOEPCHOM cCpelpoil M KUAKOU
aucnepcHoi (azoid — 3710 ... .
— a’p030JIb
— HMYJIbCHS
— CyCIIEH3Us
— Telb
10. Ocoboe cTyaHE00pa3HOE KOJUTOMIHOE COCTOSIHUE CUCTEMBI — 3TO ... .
— a’p030JIb
— OMYJIbCHS
— CyCIIEH3US
— Telb
11. CBoiicTBa KOJUTOMIHBIX PACTBOPOB, XaPAKTEPU3YIOIIEECS OECIOPSAOYHBIM
XAOTUYHBIM JABW)KEHHUEM KOJUTOMIHO-IMCIEPCHBIX YaCTHLL — 3TO ... .
— OPOYHOBCKOE JIBUKCHUE

— midpdy3us
— CEAMMEHTAaLUs



— KoaryJiausa

12. CaoiicTBa KOJUJTOUIHBIX PacTBOPOB, XapaKTEPU3YIOLLEECS

CaMOMPOMU3BOJILHBIM MPUPOAHBIM CMENIMBAHUEM PACTBOPOB — 3TO ... .
— OPOYHOBCKOE JBUKCHUE
— midpdy3us
— CeIMMEHTaLUs
— KoaryJsius

13. CroiicTBa KOJUIOMJHBIX PACTBOPOB, XAPAKTEPHU3YIOMIEECS OCCIAHUEM

JMCTIEPCHBIX YaCTHIL MO ACHCTBUEM MPABUTALIMOHHOTO MOJIS — 3TO ... .
— OpPOYHOBCKO€E JIBH)KEHUE
— i dy3us
— CeIMMEHTalus
— KoaryJsiius

14. 3onp womuaa cepebpa € MOJOKHUTENBHO 3apsHKCHHBIMM TPaHyJamMu B
BOJHOH Cpelle KOHAEHCAIIMOHHBIM METOAOM, B OCHOBE KOTOPOTO JICKUT PEaKius

00OMEHa, MOKHO TPUTOTOBUTH, €CITH B U30BITKE PACTBOP
— K»S0O4
— Agl
—KI
— AgNO;s

15. CpoiicTBa KOJUIOMAHBIX PACTBOPOB, XAPAKTEPU3YIOIICECS PA3PYLICHUEM

KOJUTOMJHBIX YaCTHILL — 3TO ... .
— OpPOYHOBCKO€E JIBH)KEHUE
— g dy3us
— CeIMMEHTAaLus
— KoaryJsiius

Tema 6 OKHCIUTEIBHO-BOCCTAHOBUTE/IbHBIC PEAKIIHA
TecToBbIE 3a]aHHUA

1. CrenieHp OKMCIIEHHs aTOMA XPOMA paBHA +3 B COCAMHEHUH
1) CrO

2) CI‘203

3) CrO;

4) HzCI’O4

2. CTeneHp OKUCIICHUS a30Ta YBEIIMUMBACTCS B ALY
1) NH4Cl, N,, NO,

2) KNO,, NO, NH3

3) NO, NH;, HNOs

4) NO,, NH3, NO

3. DNEMEHT S MPOSBIISIET TOJBKO BOCCTAHOBUTEIILHBIC CBOMCTBA B COCTMHCHUMN
1) H,SOs
2) H,S



3) SO;
4) Na2803

4. OnemeHT Cr mpOSBIISIET TOJIBKO BOCCTAHOBUTENBHBIE CBOMCTBA B COCAMHEHUHT
1) KzCI’zO7

2)Cr

3) CI‘203

4) NaCrO,

5. B xucnoii cpene nepmanranar kanus (KMnQO,) BoccTaHaBIMBaeTCS 10
COCIMHEHUS, CONEPIKAILEr0 aTOM MapraHia B CTEIMEHU OKUCIICHHUS
H+6 2)+2  3)+4  4)+3

6. CreneHb OKUCIIEHUS CePbl paBHA +4 B COEIMHEHUT
1) HoS

2) Na2803

3) KuSO4

4) SOs3

7. MUHUMAabHAs CTENEHb OKUCIICHUST PaBHAs —2 XapaKTEpHA JUis
1) azota 2) kenesa
3) cepnl 4) xyopa

8. ATom Mapradma HnpoABJIACT TOJIIBKO OKHUCIUTCIILHBIC CBOMCTBA B COCAMHCHNH
1) Mn

2) KMI’IO4

3) MIIOQ

4) KoMnOy

9. MakcumasibHasl CTENEHb OKUCIIEHUST paBHAs +5 XapakTepHa JUlsl aTOMOB
1) xpemHMs
2) azoTa

3) cepsl
4) propa

10. Cepnas kucmoTa sIBISIETCS OKUCIUTENIEM 3a CUET CEPBI
1) S+4 2) S+6 3) S+2 4) S+5
Tembl 7-9 DJIeKTPOXUMHYECKHE NIPOLECCHI
TecToBbIe 3a1aHUA

Bapuanr 1



1. B pacTBOp 31EKTPOSIATA, COACPIKALIETO PACTBOPEHHBIN KUCIOPO,
OIyCTUJIM IMHKOBYIO NIJIACTUHKY W LIMHKOBYO NIJIACTUHKY, YACTUYHO MOKPBITYIO
MeIbI0. B KakoM ciyuae nmpouece KOppo3uu HUHKA TPOUCXOAUT UHTEHCUBHEE?
Jlaiite cxemy npouecca.

a) MTHTEHCHBHEE KOPPOAMPYET LMHKOBAS TUTACTUHKA,

0) UHTEHCUBHEE KOPPOAUPYET UUHKOBAS TUIACTUHKA, YACTUYHO MOKPHITas
MEJBIO;

B) KOPPO3Msl LIMHKA MPOTEKACT O€3 N3MEHECHUH.

2. YK@KHUTE METAJUL, UCTIONBb3YEMBII MPHA MPOTEKTOPHOM 3AIIUTE JKETE3HBIX
u3aeimii oT Koppo3uu. [Touemy?

a) Ag 0) Co B) Sn r) Mg.

Bapmuanr 2
1. Kak mpoucxouT atmochepHas KOppo3us xkKeJe3a, MOKPHITOro CIIOEM
HUKEJIs, €CJTU MOKPbITHE HapyleHo? JlaliTe cxemy mpoiiecca.
a) KOPPOAMPYET MOKPBITHUE;
0) paspymarotcs o0a MeTana;
B) KOPPOIUPYET KENE30;
I') HE U3MEHSETCS HU 5KEJI€30, HU HUKETTb.
2. Ilpy KOHTaKTE, ¢ KAKUM METAIIIOM HAuOO0JIe€€ OBICTPO MPOTEKAET KOPPO3US

xenesa?
a)Fe/Ni  06) Fe/Sn B) Fe/Cd r) Fe/Pb.

Bapuanr 3

1. Kak mpoucxomut armoc(pepHast KOppo3usi OLIMHKOBAHHOTO JKejie3a MpH
HapyLIEHUH NOKpbITUs? JlaliTe cxemy mpoiecca.

a) pa3pyuiaroTcs 00a MeTaja,

0) KOPPOAUPYET KENE30;

B) pa3pyLIACTCs OKPBITHE,

I') HE U3MEHSETCS HU IIMHK, HU JKENE30.

2. Kakue y4acTKy MOBEPXHOCTH IIMHKA NMPU JU(depeHIraIbHON a3paliuu
ciykar karoaom. [Touemy?

a) MI0X0 a3PUPYEMBIE, 0) XOpoUIO aypUPYEMBIE.

Bapmuanr 4

1. B pacTBOp CONSIHOM KHACIOTHI MOMECTHIIN LIMHKOBYO MIACTHHKY U
LUHKOBYIO MJIACTUHY, YaCTUYHO NOKPBITYIO HUKENIEM. B kakoMm citydae mpouecc
KOPPO3UH LIMHKA MPOMCXOAUT UHTEHCHUBHEE? J[aliTe cxeMy mporecca.

a) KOppo3usl HUHKA TPOTEKAET 0€3 H3MEHEHHIA,

0) UHTEHCUBHEE KOPPOAUPYET HMHKOBAS TUIACTUHA,

B) HHTCHCUBHEE KOPPOAUPYET HUKEIEBOE MOKPBITHUE;

I') MTHTEHCUBHEE KOPPOAUPYET HMHKOBAS TUIACTUHKA, YACTUYHO NOKPBITas
HUKETIEM.

2. Ilpy KOHTaKTe, C KAKUM METAJIJIOM MPOUCXOIUT MAKCUMAIIBHOE YCKOPEHUE
KOPPO3UH ATFOMUHUSA?



a) Al/Fe 0) Al/Cr B) Al/Co r) Al/Cu.

Bapuant S
1. JIBe Kene3Hble MIaCTUHKY, YACTUYHO MTOKPBITHIE OJTHA OJIOBOM, Apyras
MEJBIO, HAXOAATCS BO BIIAXKHOM BO31yXe. Ha kakoil U3 3THX MIIacCTUHOK ObICTpee
obpazyercs pokaBunHa? [louemy? JlaiiTe cxemy MpoOLECCOB KOPPO3HU ITUX
wI1acTUHOK. KakoB cocTas MPOAYKTOB KOPPO3UU JKeie3a?

a) FeO 0) Fe;04 B) Fe(OH), r) FeOOH.
2. Koppo3usl, Kakux METaJlJIOB, YCUJIMBAETCS ¢ MOHMWKeHueM pH cpebl?
a) Fe 0) N1 B) Mn r) Be.

Bapuanr 6

1. XKene3noe nzaenue NOKPbUIH CBUHIOM. Kakoe 3T0 MOKPBITUE — AaHOJHOE
win KaroaHoe? [louemy? Jlaiite cxemy mpouecca npy HapyIEeHUU MOKPBITHS BO
BJIQKHOM BO3/yX€ U B COJITHOM KucioTe. Kakue mpoayKTel KOPpo3un 00pa3yroTes
B IIEPBOM W BO BTOPOM CITyqasix?

a) Fe Cl, 0) Pb (OH), B) FeO r) Fe OOH.

2. Kakoii MeTajit He KOPpOAUPYET B pPa30aBJICHHOMN CEPHON KHCIOTE B
pe3yabpTaTe 00pa3oBaHMUs 3AUMTHOMN TUIEHKHA HA €r0 TOBEPXHOCTH?

a) Sn 0) Fe B) Pb r)Zn.

Bapuanr 7

1. B 4yem cyTh MPOTEKTOPHOM 3aIUTHI METAJUIOB OT Koppo3un? [IpuBeanure
IPUMEP NPOTEKTOPHON 3aIUTHI HUKENS B 3JIEKTPOIMTE, COAEPKALIEM
pacTtBopeHHbI kucnopoa. Kakoit meramn Oyaer pazpymarscs? CocTaBbTe
AJNIEKTPOHHBIE YPABHEHUSI AHOTHOTO U KaTOJHOTO MPOLECCOB KOPPO3HUH.

a) pa3pyliacTcs HUKENb;,

0) paspymarorcs o0a MeTaua;

B) HE U3MEHSIETCS HA TPOTEKTOP, HU HUKEITb,

I') pa3pylacTcs MPOTEKTOP.

2. Kakoii meTaiin He KOPpOAUPYET B Pa30ABICHHON CEPHON KHCIIOTE B
pe3yabpTaTe 00pa30BaHuUs 3AUIMTHOMN TUIEHKHA HA €r0 TOBEPXHOCTH?

a) Al 0) Zn B) Pb r) Fe.

Bapuanr 8

1. Kak mpoucxoaut arMochepHast KOppo3us JYKEHOW MEU MPU HAPYIIEHUU
nokpeITus? Jlalite cxemy mporecca.

a) KOPPOJUPYET MEIb;

0) paspymarotcst o0a MeTaa;

B) HE U3MEHSIETCS HU MEJIb, HU OJIOBO,

I') pa3pylIacTcs MOKPBITHE.

2. YKQXKUATE METAJUI, UCTIOIB3YEMBIN MPU MPOTEKTOPHOM 3AIUTE KEJIE3a OT
Kopposuu. [Touemy?

a) Cu 0) Ni B) Zn r) Pb.

Bapuanr 9



1. Kak mpoucxoauT armocepHast KOppo3us Ty KEHOTO JKeje3a Mpu
HapyLIEeHUH NOKpbITUs? JlaliTe cxeMy mpoiecca.

a) pa3pylmacTcs MOKPbITUE,

0) KOPPOAUPYET KENE30;

B) pa3pylIaroTcs 00a MeTana,;

I') HE U3MEHSETCS HA OJIOBO, HU 5KETE30.

2. Kakue y4acTKu MOBEPXHOCTH kefie3a npu audhepeHuanbHON a3paiu
ciyxar anojom? [Touemy?

a) XOPpOIIO a’pUpyeMbIe, 0) MII0OX0 a3PUPYEMBIE.

Bapuant 10

1. XKeneszo oumnkoBano. Kakoit metamn Oy et pa3pyliarscs Ipu KOPPO3uu B
esrouHoi cpene? Yto Oyaer npoucxoauTh Ha aHoae? UTo OyaeT mpoayKToM
KOppo3uun?

a)Fe  6)Zn B)Fe®—2e- =Fe** 1)Zn°-2e-=7n*"

n) Fe(OH); ¢) Zn(OH),

2. IlpH KOHTaKTE, C KAKAM U3 METAITIOB ObICTPEE KOPPOAUPYET FKENEIHOE
W3JICIIHE B KUCIION cpeae?

a)Zn 06)Cu B)Mg r)Ni

Bapuant 11

1. OnoBo conpepxut npumeck Mean. Kakoi u3 metannos OyIeT pa3pyliarbes
IPHA KOPPO3UM B 1IEN04YHOM cpene? Kakoi mpouecc OyAeT TpOMCXOoauTh Ha
Karozue?
a)mens 0)omoBo B) Sn° —2e-=Sn** r) O, + 4e- + 2H,0 = 40H".

2. Ilpy KOHTaKTe, C KAKAM U3 METAITIOB ObICTPEE KOPPOAMPYET CBHHIIOBOE
W3JICIIE B MOPCKO# BOJE?

a)Mg 0) Fe B) Zn r) Cu

Bapuant 12
1. HukenmmpoBaHHOE KENE30 HAXOAUTCS B KUCTON cpene. UTo pazpymaercs?
Kaxkoit npouecc uaer Ha kartoae?
) HUKEJIb 0) Kene30 B) Fe® — 2e- =Fe?*
r) Ni° — 2e- = Ni** n) O, + 4e- + 2H,0 = 40H
e) 2H" + 2e- = H,.
2. Kakue pakTopbl yCHITUBAIOT KOPPO3UIO Keme3a?
a) KOHTAKT C [IUHKOM;
0) noseiienne pH snexrponuta (pH >7);
B) MPUCYTCTBHE B MOBEPXHOCTHOM miieHKe MOHOB Cl.

Bapuant 13
1. Kakoii nmponecc uIeT Ha aHOTHOM YYaCTKE MPU A3PANUOHHONW KOPPO3UH

Jkenesa?
a) Fe —2e-= F62+ 6) 4FG(OH)2 + 0O, +2H,0O = 4FG(OH)3



B) 40H —4e-=2H, 0+ O, F) O, + 4e- + 2H,O =40H".

2. Menp conepkuT npuMech IiMHKa. Kakoii u3 MmetaioB OyI€T KaToA0M B
MUKPOTAJIbBAHOAJIEMEHTE?

Kakoii nmponecc noiier Ha Karoie Tpu KOPPo3uK B KUcioi cpeae? Urto Oyaer
MPOIYKTOM KOPpo3uun?

a) MeJllb 0) NMHK B) O, + 4e- + 2H,O = 40H"

r)2H" +2e-=H,° 1) comb mean €) COJIb IIMHKA.

Bapuanr 14
1. Kakoii metann OyaeTr pa3pyliarbes NPy KOPPO3HHU JIATYHU (MEIb + [IMHK) B
BOJHOM cpeae? Ha kakom metanne OyAeT MPOUCXOUTh MPOLECC BOCCTAHOBICHUS?
a) Cu 0) Zn B)Ha Cu r) Ha Zn.
2 . Kakoii u3 METaJJIOB MOXKET CITY>KUTh QHOAHBIM MOKPBHITUEM IO HUKETIO?
a) Meab ©) OJIOBO  B) CBUHEI]
) 30JI0TO JI) CEPEOPO  €) XPoM.

Bapuant 15
1. Kakoit meTan, BXOasuii B COCTaB XpOMUPOBAHHOTO KeJe3a, Oy IeT
pa3pymiaTeCs B IEPBYIO OUEPEb MPUA KOPPO3HUH B MICIOUHOM cpeae? Kakue
MPOAYKTHI MOJYYAKOTCS B PE3YJIBTATE KOPPO3IUMU?
a) Fe 0) Cr B) Fe(OH); r) NaCrO;
I[) F6203 e) CI'203.
2. Keneso ¢ HapYIMICHHBIM MOKPBITHEM KaJIMUSI HAXOJUTCS B KUCJION CPETIE.

Kaxkoit metamn pazpymaercs npu 31om? Kakoil MeTan SsBiaseTcs Karoaom?
a) Cd 0) Fe .

Tembl pedepaToB (I0KJIA10B)

No i/t HaumenoBanue Tembl pedepara

3HaueHUuEe XUMHUH B CEJILCKOM X031 CTBE.

[TpobneMbl BOTOCHAOKEHUS B CETbCKOM XO3SIICTBE.

CpaBuenne skonornueckux cranaapros 'OCT P® u Espo 4.

OKoorus BOAbIL, IYTH PCHICHU A HpO6J'IeMBI 3arpsA3HCHHUA BOJEL.

Bona B xu3Hmn YCJIOBCKA, TCXHUKC U CCIIBCKOM XO34HCTBE. DKOIOTHUS BOAHI.

3HaueHue BOABI B JKU3HCACATCIIBHOCTH JKMBLIX OPIraHU3MOB.

3asucumoctb OBII u pH BOABI OT €r0 HOHHOTO COCTAaBA.

Bona - 210 Xu3Hb.

HpO6J’I€MBI OYMCTKH 1 MCIIOJIB30BAHMA BOALI U1 MCIIMOPAlN 3CMCJIb

= |0 [(XR|J|N (N[N |—

0 OOwmme CBOMCTBA MarHusl KaJIbLKs U APYTrUX 31eMeHTOB I A-moarpynmel, nx
COCIMHEHMSI, 3HAUEHUE MarHusl U KAJIbLHS B MPUPOAE U CEITbCKOM
XO3SMCTBE.

11 O030p CBOWCTB XMMUYECKHX 3JIEMEHTOB VA- OATPYNIBI U MX BAKHEHIIINX
COCAUHCHUM.




12 OO0mu1Ke CBOWCTBA yIJIEPOaa, KPEMHHUS M IPYTUX 37eMEHTOB [V A-
NOArPYNIbL, UX COCIMHEHUS, 3HAYCHHE YIIIEPOAA U KPEMHHUS B TPUPOAE U
CEJIbCKOM XO3SIHCTBE.

13 Tsoxénble METaIBI, MX T0JIb3a U BPEJl, OMOJIOTMYECKOE 3HAUYEHUE.

14 AHAJIMTUYECKUIA KOHTPOJIIb TSHKENBIX METAIUIOB B IOYBE M PACTEHUSX,
ITPOJIYKTAaX CEJIbCKOrO XO3sIMCTBA.

15 O030p CBOWMCTB OTACTBHBIX XUMUUYECKUX 3JIEMEHTOB U MX BAKHEHIINX
COCIMHECHUM.

16 XHAMUYECKHUE TECT - METOJIbI aHaIN3a 00BEKTOB OKPYKAIOUIEH CPEIbl, aHAJIU3
BOJBI, BO3yXa U NIOYBHI.

18 OKOJIOTHS U TOKCHKOJIOTHS METAJIJIOB,

19 DNEKTPOXUMHYECKAsT KOPPO3Hsl, CTOCOObI OOPHOBI C HEM;

20 Tspxénas u érkas BoJa, MX 0COOCHHOCTH, MOJIb3a U BPE/l, MEPCIEKTUBI
PallMOHAIIBHOTO TPUMEHEHUS,

21 Kpyrosoport azora, cepsl, BOABI, YIJIEKUCIIOTO ra3a B IpUPOJE;

22 Hcnonp30BaHre HAHOMATEPUAJIOB B BOJTHOM XO35HCTBE.

23 BomopoaHslii mokazarenas BOJHBIX PACTBOPOB, MEXAHU3M JIEHCTBUS CPEIBI U
e€ OMOJIOTMYECKas POJib B JKU3HEEATEIIBHOCTH PACTEHUIA,

24 3akonsl Dapazes. [IpakTnyeckoe NPUMEHEHHE IEKTPOIIU3A.

25 Xumuyeckas u (pu3ndeckas TEOpUM pacTBOPOB.

26 HopmatuBHass ¥ TexXHWYeCKas  JOKYMEHTAUMs IO  3KCIUTyaraluu,
TEXHUUYECKOMY 0OCITY>KMBaHHIO, PEMOHTY
00BEKTOB BOJAOCHAOKEHMUSL.

27 Hayunas u ¢unocodckasi kKapTiHa OKPYKAOMIEr0 MUAPA.

28 MHorooOpasue KyJabTyp B UX B3aUMOJACHCTBHH.

29 CrocoObl OCYHIECTBIIEHUST COLMAIBHOIO B3aUMOACHCTBHs OOYYarOIIEro M

peam3aiys CBOEH POJIH B KOJJIEKTUBE.

Tembl HAYYHBIX JHCKYCCHIT (KPYIJIBIX CTOJIOB)

XumMnyeckas cBsizb. CTpoeHHE MOJICKY.I.

1. KBaHTOBO-MEXaHUUYECKAsT TEOPUS XMUMHMUYECKOW CBsi3U. METON BaJCHTHBIX
ceasei. [Ipupoma M MexaHu3M BO3HUKHOBEHHS KOBAJICHTHOM
CBSA3H.

2.Buapl KOBaJCHTHOW CBsA3M. llapamMeTpbl M CBOWCTBA KOBAJIEHTHOM CBS3M:
DHEPrus, JUIMHA, MOJIAPHOCTD, MOJIAPU3YEMOCTD, HACKIIIIAEMOCTh,
HaIpaBJIEHHOCTD.

3.IloHsATHE O G - U T — CBA3SX.

4 Mexann3m 00pa30BaHHs MOHHOH CBSI3H, €€ CBOWCTBA.

5.11onsTre 00 N30MEPHH.

6./loHOpHO-aKIIENTOpHAs CBsI3b. MexaHu3M €€ 00pa30BaHusl.

7 IloHsiTHE O BOOOPOAHOMH CBsi3n. MexaHu3M ee 00pa3oBaHusl.

8.IToHATHE O METAIIMYECKON CBA3H. MEXaHN3M €€ BO3HUKHOBEHHSI.

9 IloHATHE O CTENEHU OKUCIICHHSI.




10. TUBl KPUCTATIMYECKUX PELIETOK.
11.I'nbpuanzanust aTOMHBIX OpOUTATIEH.
12.I'eomeTpuyecKkast CTPyKTypa MOJEKYJL.
13.TTonsgspHOCTH MOJEKY.

14.Buibl MEXKMONEKYISPHOTO B3aUMOACHCTBUS.

Bonpocbl W 3amaHusi IS NPOBeACHHS] MPOMEKYTOYHOI0 KOHTPOJIA
(3x3amMeHa)

Kowmnemenyus:  OK-7—  CHOCOOHOCTBIO K CaMOOpraHM3alud |
caMmo000pa3oBaHUIo;

Bonpocwr k axzameny

1.OCHOBHBIE IOHATHS XUMUU. aTOM, MOJIEKYJIA, XUMHAYCCKUI 3JIEMEHT. BemecTo,
MOJIb, MOJISTPHAS. MAcca, SKBUBAJICHT, MOJIIPHAs MacCa SKBUBAJICHTOB.

2.CTeneHp ANEKTPOTUTHYECKON aucconrannn. MakTopsl, BIMSIOIIKUE HA BEJIMYAHY
cTeneHu aucconuany. CUIbHbIE U C1a0ble JIEKTPOJIATHL. [ [prBeAnTE TPUMEPHI.
[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

1. Hanummre ypaBHEHHs PEaKLMil, C TMOMOIIBIO KOTOPBIX MOKHO OCYILIECTBUTH
CJIEIYIOIIME MIPEBPALLECHUS:
FG(OH)3—>FG(OH)2C1—>FGOHC12—>FGC13—>F62(SO4)3.

2. Hanvimwmre ypaBHEHUsT AUCCOLMALIMK CAEAYIOMMX 3IEKTPoauToB: a) H3PO.; 0)
NH4OH. [lonuimmre ypaBHEHUE PEAKLMU, COCTABBTE K HEMY MOHHBIE YPaBHEHUS:
CaCO;+ HCl—

Bonpocwr k axzameny

1. OCHOBHBIE CTEXHOMETPUYECKUE 3aKOHBI XUMHWH. 3aKOH COXPAHEHMS MacChl U
SHEPruM BenlecTBa (COBpEMEHHAs (POPMYJIMPOBKA), 3aKOH MOCTOSIHCTBA COCTaBa
xummnuecknx coequHennii XK. [Ipycra, 3akoH kpaTtHbeiX oTHOWICHUH (/1. JlanbToHA),
3aKoH 00beMHBIX oTHOHIeHUWH (I'eii-Jlroccaka), 3akOH ABOTajpo W CIEACTBUE U3
3aKOHa, 3aKOH SKBHBaICHTOB (Y. BomacroHa).

2. OOulas XapakTepUCTHKA METALIOB, (PU3MYECKUE CBOMCTBA. 3aBUCUMOCTH
CBOWCTB METAJIOB OT UX IMOJIOKEHUS B iepuoanyeckoit cucreme /[. 1. Menaeneesa
Buytpennee crpoenue MetauioB. Marnuii. @u3zndeckue 1 XUMHAYECKUE CBOMCTBA,
COCITUHEHHMSI.

[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

1. O0mmMe XMMUYECKHE CBOWCTBA METAUIOB (COCTABBTE YPABHCHWSI PEaKUMi Ha
KOHKPETHBIX MPUMEPAX METAJUIOB PA3HOM aKTHBHOCTH ).

2. Kakasg macca, Kako€ KOJIMYECTBO BEHIECTBA, KAKOE YMCIIO MOJICKYJ, KaKoe
KOJIMYECTBO SKBUBAJIEHTOB COOTBETCTBYET 00BEMY Kucaopoaa 11,2 1 (H. y.)?

Bonpocwr k axzameny

1. Knaccudukanuss HEOPraHUYECKUX COCTUHEHUM.

2. PactBOopsl. CioCOOBI BEIPAKEHUS COCTaBa PACTBOPOB. MOJISIPHAS, MOJISIPHAs
KOHLICHTPALHs SKBUBAJIEHTOB, MOJISJIBHOCTh, MaCCOBast J0JIs, TUTP



[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

1. Beruncnute Maccey xnopuaa xenesa (I111), Heooxoaumyro st TPUTrOTOBICHHS
300 m 0,01 1 pacTtBOpA.

2. OTHOLIECHUE METAJUIOB K Pa3IMYHBIM KHCJIOTaM (COJISIHOM, a30THOH B JIFOOOH
cTaauu pa30aBJICHUs, CEPHOM KOHIICHTPUPOBAHHOM M CEPHON pa3OaBJICHHOI) Ha
IPUMEPE JKETIE3a U ATFOMUHUS.

Bonpocwr k axzameny

1. Ilpupomnas Boma. Crounble BoAbl. OCOOCHHOCTH XHMHUYECKOTO COCTaBa
IPUPOJHBIX ¥ CTOYHBIX BOA. JKECTKOCTh BOBL, €€ BUIBL. BOIONOATOTOBKA.

2. IIporonno-nenTponnas reopus .. MBanenko u E.H. 'anona. KBaHTOBBIE
yucia. J|BoiicTBeHHas nmpupoaa 3aeKTpoHa. CrnocoObl H300paKeHUs IICKTPOHHOMR
CTPYKTYPBI aTOMOB 3JIEMEHTOB.

[Ipakxmuyeckue 3a0anusi OJisi NPOGEOEHUS DKIAMEHA

1.0mumnTe XMMUYECKUE CBOMCTBA OKCHAA KablMs, OKcHaa kKpemHus (IV) u
OKCHJIa LINHKA.

2. PaccumTaiiTe Maccy THMAPOKCHAA HATPUS M MAacCy BOJbI, HEOOXOAMMYIO IS
npurotoyicHus 500 T 5 % MoromeEro pacTeopa.

Bonpocwr k axzameny
1. AntomuHuii. XMMUYECKUE CBOMCTBA, €r0 COCAMHECHUS. AMPOTEPHOCTH OKCUIOB
Y TUJIPOKCUIOB AITFOMUHUSI.
2. duccoumanmst BoAbl. MOHHOE POM3BEACHUE BOJbI. BOIOPOAHBIA MOKA3ATEND.
CrocoOkI €ro onpeaeneHusl.
IIpakmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA
1. MeTomoM »BAEKTPOHHOrO OanaHca mNOAOCpUTE KOIPPUIMEHTHI, YKAKUTE
OKHUCJIUTEIIb U BOCCTAHOBUTEND B PEAKLUSX

/n+ HNO3(KOHH)—>ZH(NO3)2 + NO;, + HxO;

FG(OH)Q + O, + HzO->F€(OH)3;
2. BplYMCIATE KOHUEHTPALMIO MOHOB BOJOPOJA W THAPOKCUA MOHOB, ecnu pH
pactBopa pasen 10.

Bonpocwr k axzameny

1. CpoiicTBa pacTBOpPOB HEANEKTPOMTOB. OcMoc. 3akoHsl Bant-I"odda u Payns.
2. MeTtaibl 1 HEMETAJIbI, X TOJIOKEHUE B IEPUOANYECKOI cucteme. OCHOBHBIE
CBOMCTBA JJIEMEHTOB — AaTOMHBIA pPaguyC, SHEPIUs WOHM3ALMH, CPOACTBO K
ANIEKTPOHY W BJIEKTPOOTPHULATEIBHOCTD, BO3MOXKHBIE CTEIICHH OKHWCIICHHS,
OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA 3JIEMEHTOB. M3MEHEHME CBOMCTB
JJIEMEHTOB B Nepuoaax M rpynmax. OOIMEHAyYHOE 3HAYEHHUE MEPHOIMYECKOTO
3aKOHA U MEPUOANYECKON CUCTEMBI XUMUYECKHX 21eMeHTOB /.. Menneneesa.

[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUsL DKIAMEHA

1. Paccuwraiite maccy rameHOM W3BECTH, HEOOXOOUMOW Ml yCTPAHEHUS
BPEMEHHOM JKECTKOCTH B OJJTHOM KyOHMUYECKOM METPE BOJIbI, ECJIA KECTKOCTh BOJBI 7
2K



2. Paccumraiite pH pe4HOi BOABI, €CJIA KOHUEHTPALUU TMIPOKCUA-UOHOB B HER 10
3 MOJIB/ M3,

Bonpocwr k axzameny

1.Kucnotel, ocHoBaHus, coiu U aMm(oTepHbie coeauHeHus B cBete TOJI.
HeoOpaTtrmMble peakuuu HOHHOTO OOMEHA, UX THIIBI.

2. Tumbl XUMHWYECKON CBS3M: KOBAJCHTHAs, MOHHAsA, MeTayummyeckas. PaboThI
JIbrouca, I'eiitnepa, Jlonaona, [losmHra u Ap. B YYEHUHM O XUMHUYECKOW CBS3H.
HoHHad cBA3b, €€ npUpoaa, HOHHBIE KPUCTALIBL. KpUCTAINIMYECKUE BELIECTBA C
MOHHOW PEIIETKON, NX CBOMCTBA.

[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUs IK3AMEHA

1. Ilpn kakoil Temneparype 3aMmep3act pactop, coxepxamii 1000 r rmuuepuna
Cs;Hs(OH); 1 2000 r BOBI.

2. Hanummre ypaBHEHHs pPEaKUMil, ¢ MOMOIIBK) KOTOPBIX MOXKHO OCYLIECTBUTH
cienyromue npeppameHus: Zn—7/nSOs—7Zn(OH),—(ZnOH):POs—Zn3(POs),, k
peakuusiMm  OOMEHAa  COCTaBbTE MOHHBIC YPaBHEHMUS, K  OKHCIMTEIBHO-
BOCCTAHOBUTEJIBHBIM PEAKIMIM — YPABHEHHSI SJICKTPOHHOTO OasiaHca.

Bonpocwr k axzameny

1. KoBaneHTHas CBsA3b, €€ MPUPOJIA U MEXAHU3M 00pa3oBaHus. METO BaJICHTHBIX
cBszeil. CrocoObl M300paKECHUSI KOBAJEHTHBIX CBS3€H, CBOHCTBA KOBAJICHTHBIX
CBA3CH. JUIMHA, DOHEPIus, HACBHILEHHOCTb, HANPABJICHHOCTh. [loHATHE O
ruOpUAn3aliA AaTOMHBIX OPOUTANIEH. 6 U T — CBSI3U. Pa3HOBUIHOCTH KOBAJIEHTHOM
CBSI3U — HETOJISIPHAS, MTOJISIPHASL, JOHOPHO-AKLENTOPHAS.

2. Kommiekcneie coequnenuss KC. Koopaunanmonnas teopus Bepaepa. MeTonabt
nonyueHuss KC. BHYTpEeHHSS U BHEIIHSS KOOPAMHALIMOHHBIE C(EPBI KOMIUIEKCOB.
CTpyKkTypa BHYTPEHHEH KOOPJAWHAIMOHHOW cdepbl. [leHTpanbHbII aToM -
KOMIUIEKCOOOpAa30BaTellb,  JUTAHIBL,  KOOPAMHAUMOHHOE  YHCIO,  3apsn
KOMIIJIEKCHOTO MOHA. XMMHUYECKas CBA3b B KOOPAMHALMOHHBIX COCAMHEHUAX. THIIBI
KOMIUJIEKCHBIX COCIMHEHUN. 3HAYECHHE KOMIUIEKCHBIX COCAUHEHUI B XUMUM,
OHMOJIOTHH, CEIBCKOM XO3SCTBE M TEXHUKE.

[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1. Hanvimwnre ypaBHEHUs PEaKLMi, C TMOMOIIBIO KOTOPBIX MOKHO OCYILIECTBUTH
CIIEAYFOLIHE

2. CTpOEeHUE MPOCTEUIINX MOJIEKYJI, MOJIPHOCTh MOJIEKY HA ipumepe CO, u NH;.

Bonpocwr k axzameny

1.CunbHBIE 3NIEKTPOJIUTHL, UX aucconmanus. COCTOSHUE CUTIBHBIX 3JIEKTPOJIATOB B
pacTBOpax, aKTUBHOCTh U KO3(P(PUIMEHT AKTHBHOCTH UOHOB.

2. O0umme cBeneHUs 0 pacTBopax. TwWmbl pacTBOPOB. PacTBOPUMOCTH BEILECTB.
3aBUCUMOCTb PACTBOPUMOCTM OT TPUPOABI W CBOWCTB PACTBOPUTENS U
pacTBOPEHHOTIO BEIIECCTBA.

[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUsL DKIAMEHA



1. Tlpu3HakM mNPaKTHYECKOrO MPOTEeKaHWs peakumidi oOmeHa. CocTaBbTe
MOJIEKYJIAPHBIE U MOHHO-MOJIEKYJIIPHBIE YPABHEHUS PEAKLMA B3aWMOJEHCTBUSA B
pacTBOpax MEXKIY:

Cr(OH); u KOH —; FeSOsm (NH4), S —;
2. YKaxuTe NPOAYKTHl PEAKLMA M METOJOM SJIEKTPOHHOTO OanaHca moadepuTe
KO3 ((PULUEHTHIL:
Fe + Cl,— ?;

Hg + HNO;s (paz6.)—Hg(NOs), + ? + H,O.

Bonpocwr k axzameny
1. T'anpBaHOKOPPO3HUsl, MPUYMHBI €€ BOSHUKHOBEHU. KOppo3us CriiaBa amoOMUHUS
M MEAM B pasMuHbBIX cpenax. [lpuBenure CcXeMbl. YKOKUTE NEPBUYHBIE M
BTOPUYHBIE TIPOLIECCHI, MPOAYKTHI KOPPO3HH.
2. Aromusie sapa. Ux coctaB.M3otonel. M300apel. KBanToBeie uncna. CocTosiHue
BIEKTPOHOB B aTOME.
[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUS DKIAMEHA
1. CocraBbTE YpaBHEHUS COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN YCTPAHEHUS
Pa3IMYHBIX BUAOB KECTKOCTH BOJBI, TPUMEHSEMBIX B BOJIONOATOTOBKE.
2. Beruucoure maccy comu MgSO47H,O m maccy BOAbI, HEOOXOOUMBIC SISt
npurotosieHus 500r pacrBopa ¢ maccoBoii noneir MgSOs 12 %.
Bonpocwr k axzameny
1. Bojaa kak pacTBopuTeNlb. BpeMEeHHAs M MOCTOSTHHAS KECTKOCTh BOJBI. CriocoObl
€€ YCTPAHEHUSI.
2. Kak M3MEHSETCS BOCCTAHOBUTEINIbHAS AKTUBHOCTh METALIOB II-A moarpynmsi?
Kak n3meHseTcss OCHOBHOM XapaKkTep OKCUI0B U THAPOKCUAOB STUX METAIIOB?
IIpakmuyeckue 3a0anusi OJisi NPOGEOEHUsL DK3AMEHA
1. Onpenenute 3apsj BHYTPEHHEH KOOPAMHAIMOHHOW C(Ephl W COCTABBTE
(opMyJIBl IBYX BELIECTB, B KOTOPbIE OHA BXOAUT. ONpPeAenuTe KOOPAMHALMOHHOE
YHCIIO KOMILJIEKCOOOPA30BATENS:
[Co™ (NH;3)2(NO;)4].
Hamumure  BeIpa)k€HWE  [UIS  KOHCTAHTBI  JMCCOLMALUMU  (HECTOMKOCTH)
KOMIIJIEKCHOTO MOHA.
2.Hanuimre MONEKYJISIPHBIE U HOHHBIE YPABHEHMS PEAKIIMM TUAPOJIN3A COJEH:
a) NH,CH;COO; 6) (NH,),S.
Bonpocwr k axzameny
1.OCHOBHBIE MTONTOKEHUS TCOPUU HJIEKTPOIUTHYECKON nrcconmanuu C. AppeHuyca.
I'maparanus v nucconumanus. MOHHBIE paBHEHUS PEAKLIUiA.
2. OKHMCIIMTENBHO-BOCCTAHOBUTENBHBIE peakumu. Tunel OBP. Baxkuelmune
OKHUCJIUTENIA U BOCCTAHOBUTENH. OTBET MOTUBUPYWTE C TOUKH 3PEHHS CTPOCHUS
aATOMOB.
[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUs DKIAMEHA
1. Harmmmwmre snekTpoHHbIE (POPMYJIBI aTOMOB Fe 1 Se 1 COOTBETCTBYIOINX HOHOB:
Fe®*, Se?.
2. Hanummre (hopMyJibl CIIEAYFOIIUX COJCH:
a) cynb(ara KaJblus,



0) xJI0puaa rUAPOKCOATIOMUHMS,
B) TMIPOKApOOHATA KAJIHS,

r) ocdara aMmMoHMS;

1) cynbgaTa HaTpusl,

e) muruapodocdara Marausi.

Bonpocwr k axzameny

1. Iucconmanus Boasl. MOHHOE Mpou3BeaeHUE BOABL. BOIOPOAHBIN OKA3aTEINb
(pH), MeToapl ero onpeacneHusl.

2 IlapaMeTppl W CBOMCTBA TUINOB XMMMYECKMX CBs3€i. CTENEHb OKHUCIICHUS.
BaneHtHOCTh 351€eMEHTOB. AMOPQHOE M KPUCTAJUIMYECKOE COCTOSIHUE BEIIECTBA.
XHAMHMYECKAs CBSA3b B TBEPABIX TENAX. XMMHUYECKAs CBA3b B MOJYIPOBOJHUKAX U
JUBJIEKTPUAKAX.

[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

1.Onpenenure MOJIIPHY O KOHLIEHTPALUIO PacTBOPA, MOIYYEHHOIO IIPU
pacTBopeHnH CyJib(hara HaTpust maccoi 42,6 r B Boae maccoi 300 r, ecnu
IJIOTHOCTH MOJIY4EHHOro pacTBopa pasHa 1,12 r/em?.

2. Ilpu kakoii remneparype OyJeT KUIETh PACTBOP, COCTOSIINI U3 OJHOTO JINTPA
STHJI0BOTO crupta p = 0,8 r/cM® ¥ OHOTO JIUTPa BOJIBL

Bonpocwr k axzameny

1.KaronHblie u aHOAHBIE MOKPBITHUSA. [IPOAYKTEI AJEKTPOXUMUAYECKONH KOPPO3HH.

2. T'anbBaHMYECKHUI TOMY3JEMEHT, TaJbBAHUYECCKUI 3leMEeHT Tuma JlaHudns-
Skobu, ero ycrporicto. YpaBHenue Hepuera. Hanpsokenue '3, ero namMepeHue.
[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUs DKIAMEHA

1. Koppo3ust XpOMHPOBAHHOTO KeEJIE3a MPU HAPYLIEHUH LIETOCTHOCTH MOKPBITHS B
HEUTPAIBLHOM Cpelie U KUCIION.

2. Hanummre BeIpa&KCHHE KOHCTAHTBI XUMUYECKOTO PABHOBECHS JUIsl CIEAYIOLIMX
peakumii: FerOs(k)+3CO(r) ©2Fe(k)+3CO,(T); Na(r)+3Hx(r)<2NH;3(r). B xakom
HAMPABJICHUM CMEIIACTCS PABHOBECHE B JAHHBIX CHCTEMAaxX a) MPU YBEIMYEHUHU
KOHUEHTPALMU UCXOIHBIX BEUIECTB; O) YBEJIMYCHUH AABJICHUS B CUCTEMAX?

Bonpocwr k axzameny

1.Ouepretnueckue 3PQEKTbl XUMUUYECKUX Ppeakuuii. BHYTpEHHssE SHEPrust u

SHTAJIbIAS 00PAa30BaHUS XUMUYECKUX COeaMHEHMA. Tepmoxumus. [lepBoe Havano

TEPMOAMHAMHKH. 3aKOH ['ecca, CeACTBHS U3 3aKOHA, €0 3HAYCHHUE U TPUMECHECHHE.

2. 3ammTa METANIOB OT KOPpOo3uW. PasnuuHbie BHABI NOKPBITHHA. [IpoTekTopHas
3aIuUTa.

Karonnas 3ammra. UHrMOUTOPBI KOPPO3HH.

[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

1.Koppo3ust ny»keHoro skeje3a B Pa3uvHbIX Ccpelax (HCUTpanbHOM, KUCIOH W

CJIA0OIIENOYHOM ) ¢ HAPYLICHHBIM MOKPHITHEM

2. Kakme mpoueccel MpOTEKAOT Ha 3JEKTPOJaX B TalbBAaHMYECKOM 3JIEMEHTE,

obpasoBanHoM onektpogamu  Cu/Cw?™ u  Hg/Hg?*?  Vkaxure >nekTpon -

BOCCTAHOBHUTEIIb U JJIEKTPOJ — OKACIUTEND.



INK-16— CIOCOOHOCTBIO HCIOJIL30BATh OCHOBHbIE  3aKOHbBI
€CTEeCTBCHHOHAYYHBIX AUCHHUILIMH, METOAbl MATEMATHYECCKOr0 AHAJIH3A W
MO/JICJTUPOBAHHS, TEOPETUYECKOT0 M JIKCHCPUMEHTAIBLHOTO HCCJICI0BAHUS
MPH pemieHud NpodecCHOHATIBLHBIX 3a/1a4.

Bonpocwr k axzameny

1. Inuccoumanusa Boael. MoHHOE mpou3BeacHUE BOABL. BOAOPOAHBINA MOKa3aTenb.
CrocoOkI €ro onpeaeneHus!.

2. Bropoe Hauano TEpMOAMHAMHUKH. DHTPOIMUS M €€ U3MEHECHUE B XUMHYECKUX
npoueccax. OHeprusi [mOOca. VYcinoBue CaMOMPOM3BOJIBHOTO MPOTEKAHWUS
XUMHYECKAX peakumid. PacdeTsl M3MEHEHWH S>HTponMM W 3Heprum ['mb0ca ams
OTPEACTIEHUS HATPABICHHOCTH MPOTEKAHHsI XUMUYECKUX MTPOLIECCOB.
[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

1. Koppo3sus crutaBa alFOMMHASI 1 MEIW B PA3JIMUHBIX cpenax. [IpuBeaure cxemsbl.
VYKa)KuTe NMEPBUYHBIE H BTOPUYHBIC MTPOLIECCHI, MTPOAYKTHI KOPPO3HH.

2. BimsgHue xatanu3aropoB Ha CKOPOCTh XMMHWYECKMX PEAKLIMA. ['OMOreHHbIA U
reTepOreHHbId Karanu3. MexaHu3M JACHCTBHS KaTraau3aropoB B T'OMOTEHHOM M
reTepOreHHOM Karanu3ax. MHrMOMTOpbl U TPOMOTOPBI B KaTAIU3E.

Bonpocwr k axzameny

1.CkOpoCTh XMMHWYECKMX pEakuMii M €€ 3aBUCUMOCTh OT KOHLECHTPAUUU |
temneparypel. 3akoH AeictByromux macc K. I'yapadepra u [1. Baare. Koncranra
CKOPOCTH XMMHWYECKOW peakumu, e¢ (pusnueckuii cMmbici. 3akoH Baut-I'odda.
DOHEprust akTUBAIUH.

2. DHepretnueckue >PQPEKTHl XUMUYECKMX PEaKUWil. BHYTpeHHss SHEprus u
SHTAJIbIUsL 00PAa30BaHUS XUMUYECKUX COeaMHEHMA. Tepmoxumus. [lepBoe Havano
TEPMOAMHAMHKH. 3aKOH ['ecca, CeACTBHS U3 3aKOHA, €0 3HAYCHHUE U TPUMECHECHHE.
[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

1. CocTaBpTe CXEMY KOPPO3MH XPOMHUPOBAHHOTO M HUKEIMPOBAHHOTO XKelle3a C
HAPYLICHUSMHA MOKPBITHI MPU KOHTAKTE € BOAOMH.

2. MeToaoM 3EKTPOHHOTO OanaHca moa0epuTe KOdQPUIMEHTHI, YKAXKUTE
OKHCJTUTENb U BOCCTAHOBUTEID B PEAKLUSX:
ZI’H‘HNO3(KOHH)—>ZI’I(NO3)2+NOQ+HQO;

FG(OH)2+OQ+HQO—>FG(OH)3;

Bonpocwr k axzameny

1.Bropoe Hauano TEpPMOAMHAMUKH. OHTPOMUS M €€ M3MEHEHHE B XMUMHYECKUX
npoueccax. OHeprusi [mOOca. VYcinoBue CaMOMPOM3BOJBHOTO MPOTEKAHUS
XUMHYECKAX peakumid. PacdeTsl M3MEHEHWH SHTponMM W 3Heprum ['mb0ca ans
OTPEACTIEHUS HATPABICHHOCTH MPOTEKAHMsI XUMUYECKUX MTPOLIECCOB.

2. DREKTpo- W NPOTEKTOPHAS 3alIUThl METAUIOB OT KOPpo3uu. (CXeMbl,
ANIEKTPOHHBIE YpaBHEHHs mpoueccoB. Kakoil metamn nenecooOpasHee BHIOpaTh B
Ka4eCTBE MPOTEKTOPA JUIS 3AIUUATHI COOPY>KEHUH, BO3BOJMMBIX B MOPCKO# BOJE?
[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA



1. Kakue mporeccsl MPOTEKAKOT MPH 3JIEKTPOKOPPO3MHM CBUHLOBBIX 000JI0YEK
Ka0est Mo ACHCTBUEM BIEKTPHYECKOTO TOKA?
2. a) HAMUIOUTE KUHETUYECKUE YPABHEHMS CKOPOCTEH MPSIMON peakiuu, 0OpaTHOMN
PEaKINA U BEIPAKEHUE KOHCTAHTHI PABHOBECHS,

C(rpaq)m) + 2N20(r)<—>C02(r) + 2N2(r) AH = -558,0 kIl
0) onpenenute, B KaKyr CTOPOHY CMECTHTCS XWMHYECKOEC PAaBHOBECHE MPH
VBEIIMYCHUHA KOHIEHTPALMHU IIEPBOT0 HUCXOAHOTO BEIIECTBA, ITOBBIIICHUN
TEMIIEPATYPHI U YBEIINYCHUU JaBJICHU.

Bonpocwr k axzameny

1.2ueprust ['mb0ca u ee CBA3b ¢ SHTAIBNUECH U SHTponMEel. TpeThe HaUaIo
TEPpMOAMHAMHKH. [[oueMy HEBO3MOKEH BEUHBIN ABUTATEN?

2. llonarme 00 »5meKTpomax W JJIEKTPOAHBIX MOTeHIManax. CTaHAApTHBIA
BOJOPOJHBIN 3NIEKTPOA. Pl cTaHIapTHBIX 3JIEKTPOAHBIX MOTCHIIMATIOB. Y PaBHEHUE
Hepncra. ['anbBaHUYECKHAE JIEMEHTHI.

[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

1.CocraBpTe  ypaBHEHMs  pEaKUMd  NPOLECCOB,  MPOUCXOAAIIMX  IPH
AIEKTPOKOPPO3UHU TPyOONPOBOAA MO ACHCTBUEM OJTY>KIAIOIIAX TOKOB.

2. CocTaBbTe ypaBHEHU S XUMUYECKUX TPOLECCOB, MPOTEKAIOLIMX MPHU SJIEKTPOTIU3E
paciaBoB NaOH u NiCl, ¢ ”HEPTHBIMU BJIEKTPOIAMHU.

Bonpocwr k axzameny

1.By(epHble pacTBOPBI M UX OMOJIOTHYECKOE 3HAUCHUE.

2. Tumbl XUMHWYECKON CBS3M: KOBAJCHTHAs, MOHHAsA, MeTayummyeckas. PaboThl
JIbrouca, I'eiitnepa, Jlonaona, [lomHra u Ap. B YYEHUHM O XUMHUYECKOW CBS3H.
HoHHad cBA3b, €€ NpUpoaa, HOHHBIE KPUCTALIBL. KpUCTAINIMYECKUE BELIECTBA C
MOHHOW PEIIETKON, NX CBOMCTBA.

[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

1.Beruncnure nmoTeHuman BOJOPOAHOTO AMEKTPOA, MOTPYKEHHOrO B pacTBop, pH
KOTOPOI'O paBeH 3.

2. CocCTaBpT€ YpaBHEHMS JJIEKTPOAHBIX MPOLECCOB, MPOTEKAIIUX MNPU
ANEKTPOJIU3€E BOJHOTO pacTBopa xjtopua skenesa (111) ¢ yroabHeiM aHO0M.

Bonpocwr k axzameny

1. Koppo3ust TEXHUYECKOTO Kelle3a B PA3IMYHBIX CPEJaX U METOABI 3AIUTHI €0 OT
kopposun. Coenmuenus skenesa. Crutasbl xenne3a. UyryH u crase.

2. B KakoM COCTOSIHUM (B KPUCTAILTHYECKOM WJIM MAPOOOPa3HOM) SHTpONHs 1 MOJb
BenlecTBa 00JibLIE MPU TOH ke Temneparype? OTBET MOTUBHPYHITE.
[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

1.. Onpenenuts TEMIOTY 00pa30BaHUil METaHA, ECJIN TETIJIOTA €T0 CrOPaHUs

AHcrop (CHary) = -890,964 k/Ix/monb. Tennotel cropanus H u C cOOTBETCTBEHHO
PaBHBI:

AHcrop.(Hz2r))) = -286,043 x/Ix/M0b, 2 AHcrop.(Cipagun) =-353,796
K/1:x/M0J1b.

2. Ilpsimas wim oOparHas peakusi OyAeT MPOTEKATh PH CTAHAAPTHBIX YCIOBUAX B



CUCTCMC!

CHy,) + CO2r)y == 2COq,) + 2Ha2q)
OTBET MOTUBUPYHTE COOTBETCTBYIOLITUMH PACUCTAMH.

Bonpocwr k axzameny

1. KarogHele ¥ aHOAHBIE TOKPBHITHAS Ui 3alIUThl METAUIOB OT KOPPO3UHU B
CTATHYECKUX W JWHAMUYECKUX YcaoBHsX. COCTaBbTe CXEMy KOpPPO3HH
XPOMHUPOBAHHOTO W HUKEIMPOBAHHOTO KEJie3a C HAPYIIECHUSMH MOKPBITANA TIPU
KOHTAKTE ¢ BOJOM.

2. Kakue cnencreus u3 3akona [ M. I'ecca Bbl 3HAETE, M KAKOE MPAKTUYECKOE
3HAQYECHUE OHU UMEIOT?

[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

1.Kakne xumudeckre OpOLECCH MPOTEKAIOT HA SJEKTPOJaX NpPH 3apsike W
pa3psiIKe CBHHILIOBOTO aKKyMyJsiTopa?

2. CoCTaBbTE CXEMY MPOLECCOB, MPOUCXOMSIIIMX HA MEAHBIX JICKTPOAAX, MPHU
ANEKTPOJIA3E BOJHOTO pacTBopa cynbdara meau (11).

Bonpocwr k axzameny

1.Karamu3. Teopus rOMOT€HHOTO Karajin3a. Teoprs reTEPOreHHOro KaTanusa.

2. ChopmyaupyHTe M HaNMIIATE MATEMATHYECKOE BBIpOKECHHE | 3aKoHa
TEPMOAMHAMHKY, YKa3aB (PU3NUECKUI CMBICI BXOISIIUX B HETO BEJMYHMH.
[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUsL IK3AMEHA

1. Onexrponu3 pactBopa K,SO, mpoBogunu npu cwie Toka SA B TedeHUE 3 4.
CocTaBbTe JIEKTPOHHBIE YPABHEHUS MPOLIECCOB, MPOUCXOAIINAX HA AJIEKTPOAAX.
Kakas macca BOJbI MPU 3TOM PA3NIOKUIACh, U YEMY PaBEH O0OBEM TrazoB (H. V.),
BBIJICJIMBIIMXCS HA KaToAe, aHoe?

2. TemneparypHblii KO3PPUIUEHT CKOPOCTH HEKOTOPOM peakuuu paseH 2.3. Bo
CKOJIBKO Pa3 YBEIMYUTCS CKOPOCTh 3TOW PEAKLMU, €CIIH TOBBICUTH TEMIIEPATYPy Ha
25 rpaxycos?

Bonpocwr k axzameny

1. Kakue peakumu Ha3bIBarOTCS 0OpaTtuMbIiMKi 1 HeoOpaTuMbIMu? [IpuBeuTe
MPUMEPBI TAKUX PeaKUui. UTO Tak0e XMMUYECKOE PABHOBECUE U IIOYEMY OHO
HA3bIBACTCS TUHAMHUYECKUM ?

2. Hammmwure wmaremarnyeckoe BbIpOkeHUE [[-3aKOHA TEPMOJMHAMUKMA s
HEOOpaTUMOTO U 0OPATUMOTO MPOIIECCOB, YKa3aB (PU3NUYECKUI CMBICIT BXOJAIIMX B
HETO BEJIMYMH.

[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1.Tok cunoit 2,5A, mpoxoas 4epe3 pacTBOP MEKTpoauTa 3a 30 MUH. BBIIETSAET U3
pactBopa 2,77 r meTajia. Haliiute MOJIAPHYIO MAcCy SKBHBAJIEHTA METAJLIA.

2. CocraBbTe CXEMBI IBYX 3JIEMEHTOB, B OJJHOM M3 KOTOPBIX LUMHK - OTPULATEIIbHBIN
BIEKTPOL, B JPYIrOM — MOJIOKUTENBHBIN. [IpUBEIUTE SIIEKTPOHHBIE YPaBHEHUS
AHOJTHOTO M KaTOAHOTO IMPOLECCOB.

Bonpocwr k axzameny






Bonpocwr k axzameny
1. Ilepnomnueckas cucrema (I1C) m mepuoauvecKkuii 3aKOH B CBETE COBPEMEHHOM
Teopuu cTpoeHus aroma. Crpykrypa L1C.

2 KommnekcooOpa3oBanue B BOJHBIX pacTBopax. Tunuunble
KOMIUIEKCO00pa30BaTeNv, KOOPAMHALMOHHOE YHCITO, BAKHEHIIIAE JTATAH bl
[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUS DKIAMEHA

1. CocraBbTe (OopMyJly MHLEIUIBI 30JIsI, U300PA3UTE CXEMY CTPOEHUS MUILICIUIBI,
ONpPEACTUTE 3apsAA KOJJIOMAHOW 4YacTuibl. Kakyto coiab Hamao B3ATh (M3 JABYX
PeUIaracMblX ) B HAMMEHBIIEM KOJTMYECTBE JUIsl KOATYJISILMM 307151 U OYEMY?
30716 Crabuimzarop ConmM-KoaryJsiTopel
CI’(OH)3 CI’CI3 KCL Na3PO4

2. TIpecTaBbTe BEIICCTBA B BH/IC KOMIIJICKCHBIX COCTUHCHUIA:

a) KCN-AgCN; 0) 2KCN-Ni(CN);

[TpuBeANTE ypaBHEHHUS IUCCOLMAIMM KOMIUIEKCHBIX coeauHeHnil. CocTaBbTe
BBIPOKCHHS KOHCTAHT JTUCCOIMAIIMHA KOMILICKCHBIX COCTMHCHHIA.

7.4 MeroauyecKkue MaTepHaJbl, ONpeAeIsIIoIHe  NPOUexyPbI
OLICHUBAHHUS 3HAHWI, YMEHHI, HABBIKOB XapPaKTePU3YIOIUHX JOTalbI
(popmupoBaHust KOMIEeTeHU U

Jloxkanvneiii nopmamusnviti akm ynusepcumema I[Ln Kyol'AY 2.5.1 « Texywuii
KOHMPOJIb YCNeBACMOCHU U NPOMEICYMOYHAS AMMeCmayusi 00y4aroujuxcs ».
Keiic-3a0anua
Peszynvmam evinonnenus ketic-3a0amus OYyeHuBAemest ¢ y4emom Cieoyioujux
Kpumepues:
— NOJIHOMA NPOPAOOMKU CUMYAYUU,
— NOJIHOMA BLINOJIHEHUS. 3A0AH U,
— HOBU3HA U HEOPOUHAPHOCHb NPEOCMABIEHHO20 MAMEPUALd U PeULeHUT;
— NePCNeKmMuUGHOCHb U YHUGEPCAILHOCb peuletui;
— YMeHue apeymeHmupoeano 0O0CHOBAMb GblOPAHHbLIL BAPUAHIN PEULeHsL.
Ecnu pesyniemam 6binoJHenus: Keuc-3a0aHus coomeemcemsayem o0003HAYEeHHOMY
Kpumepuro CmyoeHmy npuceausaemcsi oOuH oain (3a xasicoviii kpumeputi no [
oanny).
Ouenka «omauuHo» — npu nHabope 6 5 6aiLlos.
Ouenka «xopouto» — npu nabope 6 4 oaia.
Ouenka «yooenemeopumebHo» — npu naoope 6 3 basia.
Ouenka «Hey00e1emeopumenbHo» — npu Habope 6 2 oaiida.

Tecmogvie 3a0anus
Oyenka «OMAUYHO» 8bICMABIIACMCS NPU YCIIO8UU NPASUTILHO20 OMEGEmd
cmyoenma He meree yem na 85 % mecmoagvix 3a0anuil.
Oyenka «Xopouio» 6bICMAGIIAEemes NpU YCi108UY NPASUIbHO20 OMEEMd CIMYyOeHmd
He menee yem Ha 70 % mecmosolx 3a0aHui.



Oyenka «y0061emeopuUmenbHo» 8biCMaAs/Iemcs Npu yClo8ul NPAsUIbHO20
omeema cmyoenma He mernee yem Ha 31 %.

Oyenka «HEy0061emeopUmMeNbH0» 8bICMAGIIAEMCS NPU YCI08UU NPUSUIEHO2O
omeema cmyoenma menee 4yem na 50 % mecmoguix 3a0anuii.

Kpumepuu ouenku yuacmus ¢ ouckyccuu:

Oyenusaemcsi 3HaHue Mamepuaid, CcHOCOOHOCMb K e20 0000ueHuo,
KpUMU4eCKOMY OCMBICIEHUIO, CUCMEMAMUZAYUY, YMEHUE AHAIUIUPOBAMb JIOCUKY
paccysHcoenuti U 8blCKA3bIBAH UL HABLIKY NYOIUYHOT pedl, apeyMeHMayul, GeoeHs
OUCKYCCUU U NOJEMUKU, KPUMUYECKO20 GOCAPUSIMUSL UHDOPpMaAYUL.

Oyenka «OMAUYHO» CMABUMCS, eClu: CMYOeHm NOAHO YC8OW! Y4eOHbll
mamepuai. [Iposgisem Haguiku ananusd, 00obueHUsl, KPUMu4ecKo2o OCMblClesl,
nYyOIUYHOL peyll, apeymeHmayuy, 6e0eHusi OUCKYCCUU U NOJIEMUKU, KPUMUYECKO20
gocnpusmusi ungopmayuu. Mamepuan uziodcen epamomno, 6 OnpeoeieHHol
JI02UYECKOll  NOCIe008AMENbHOCMU,  MOYHO — UCHONBL3Yemcs:  MEePMUHONIO2US,
NOKA3AaHO YyMeHUue WIOCMPUPOSAms MeopemudecKue NOJI0NCEHUs KOHKPEmHbLMU
npumepam, nPUMeHsms Ux 8 HOBOU CUMYAYUU, BbICKA3LIBAMb CE0I0 MOYKY 3PEHUsl
NPOOEMOHCMPUPOBAHO YCBOEHUE pPAHEe UZYYEeHHbIX CONYMCMEYIOWUX GONPOCOS,
chopmuposanHocms U YCMOU4UBOCMb KOMNEMenyutl, ymeHull u Hageikos. Moeym
Obimb OOnyugeHvl 00HA — 06e HEeMOYHOCMU NPU OCGeweHUU GMOpPOCMeNneHHbIX
BONPOCOB.

Oyenka «xXxopowoy cmasumcs, eciu: omeem YOo81emeopsiem 6 OCHOBHOM
mpebosanusM Ha OYeHKY «3», HO Npu 2MOM umMeem OOUuH U3 HeOOCMAMKOS8: 8
yegoenuu y4ebHo2o mamepudia Oonyuenst Hebovuiie npodevl, He UCKAZUBULUE
cooeporcanue omeema, OONYUeHvl OOUH — 08d HeOOYemd 8 POPMUPOBAHUU HABLIKOG
nYyOIUYHOL peyll, apeymMeHmayuu, 6e0eHusi OUCKYCCUU U NOJIEMUKU, KPUMUYECKO20
gocnpusmus ungopmayuu.

Oyenrka  «y006NEMBOPUMENbHO»  CMABUMCS,  eCll:  HENnoIHO  UIU
HeNnociie008ameibHo PAcKpulmo cooepoicanue Mamepuaid, HO NOKA3AHO obuee
HOHUMAHUE GONPOCd U NPOOCMOHCHMPUPOBAHbI  YMeHUs, OO0CMAmoytvie Ol
Ooanvhneluieco ycgoenusi mamepuaid. Hmenuce 3ampyoHenusi uiu  OonyujeHvl
owubKY 6 onpeoesienuu NOHAMUL, UCNONb306AHUU MEPMUHOLO0SUN, UCNPAGTICHHbLE
nOCIe HECKONILKUX HABOOSAUWUX BONPOCOB, NPU HENOJIHOM ZHAHUU MEOPemUYECKO20
Mamepuaid 6viagieHd  HeOOCMAmMOYHds — CHOPMUPOSAHHOCH  KOMNEmeHyU,
VMeHUT U HABLIKOG, CHYOEHM He MOJICem NPUMEHUMb Meopuio 6 HOBO CUMYAYU.

Oyenka «HEy0081eMEOPUMEIbHO» CINABUMCSL, €CIU: HE PACKPBIINO OCHOBHOE
cooepoicanue y4ebHo2o mamepudid;, OOHAPYICEHO He3HAHUe Wi HEeNOHUMAHUe
bonvuLetl wiu Haubosee adiCHON Yacmu y4eobHo2o0 Mmamepuaid. /[onyueHv ouuoKuy
6 omnpeoeyeHuu NOHAMUL, NPU UCNONLI0BAHUU XUMUYECKOU MepMUHOIOSUU,
KOmMopble He UCNpasieHbl NOCle HECKOIbKUX —HABOOSWUX 6ONPOCOB,  He
chopmuposarvl KoMnemeHyuu, ymeHus 1 Hagbiku NyoIudHol pedu, apeymMeHmayuu,
geoenst OUCKYCCUU U NOJIEMUKU, KPUMUYECKO20 BOCAPUSMUS UHPOPMAYUL.

Ilpoueodypa ouenusanusn peghpepama:



Kpumepuamu ouenku pepepama 561510 mes: HOBUSHA MEKCmd, 0OOCHOBAHHOCTb
8b100pa  UCMOYHUKOG JIUMEpAmypsl, CMeneHv PACKpulmus CYUHOCMU 60Npocd,
coOM00eHUst MPeDOBAHUT K OOPMIEHUIO.
Oyenxa «OMIAUYHO» — BLINOIHEHbL 6ce mMpebosanusi Kk Hanucanuio pegepama:
obosnavena npobiema u 000CHOBAHA €€ AKMYAILHOCHb, COEJIAH AHAIU3 PAZIUYHBLX
MOYex 3peHust Ha PACCMAMPUBAeMyIo NPoOIeMy U JI02UYHO UBNIO0JCEHAd COOCMEEHHAS
nozuyusl;, CHoOpMyIuposanvl 6bl600bl, MeMd PACKpeimd NOIHOCHbBIO, BblOePIHCAH
00éM; coOMI00eHbl MPeboBAHUsl K GHEULHEMY OGhOPMIEHUIO.
Oyenxa «Xopouwto» — ocHogHvle mpebosanus K pegepamy SuinojineHvl, HO Npu
9MOM OONYUjeHvl HeOOYEmbl. B yacmHocmu, umelomest Hemo4HOCMU 8 UIOJHCEHUU
Mamepuaid;, OMCymcmeyem Jo2U4ecKds NoCie008amelbHOCHb 6 CYHCOCHUSX, He
grlOepoIcan 06vbEM pechepama, uUmMeromces ynyuenusi 8 oghopmieHul.
Oyenxa «y0061emeopUmMeIbHO» — UMEIOMCS CYUeCmEeHHble OMCMYNIeHUsE OM
mpebosanuti k pegepuposanuio. B 4acmnocmu: mema ocgeuend Jutb YaCmuyHo,
oonyugenvl akmuyeckue ouuOKu 8 CoOoepicanul pegepama;, Omcymcmeyom
8b16000L.
Oyenka  «HEYOOGNeMEOPUMENbHO» — mema pegepama He  pACKpbimd,
OOHAPYIICUBAEMCSE  CYIYeCMBEeHHOe HEeNOHUMAHUue npobiemvl wiu  pegepam e
npeocmasiie 8osce.

Koumpononaa paboma

Koumpoavnoe zadarue moocem cocmosimv U3 mMeopemudecKoco 8onpocd,
APAKMUYECKO20 3A0aHUS. WU HECKONbKUX 3A0aHUll (KAK meopemuyeckux, max u
APAKMUYECKUX), 8 KOMOPBIX CIMYOEHM O0IHCeH NPOAHAIUIUPOBAMb U OAMb OYEHKY
KOHKPEMHOT CUmMyayuu win 6ulNOJIHUMb OPY2YIo dHAIUMUYECKYIO pabombL.

Kpumepuu ouenku 3HAHUI CMYyOeHmMA RPU HARUCAHUU KOHMPOIAbHOU
pabomut

Oyenxa  «OmMAU4HO»  —  BBICHAGIAEMCS  CHIYOEHmY,  NOKA3A6ULEMY
gcecmoponHue, CUCMeMAamu3upoeantole, 2yooxue 3HaHs B0ONPOCco8 KOHMPOJIbHOT
pabomvl U ymeHue YGepeHHO HNPUMEHAMb UX HAd NPAKMuKe npu  peuteHuu
KOHKPEMHbBLX 300a4, c60O00HOE U NPABUILHOE 0DOCHOBAHUE NPUHSIMBIX PEULEHU].

Oyenka «xXopoutoy — GbICMAGIISIEMCsE CIYOeHmy, eCciu OH meepoo 3Haem
Mamepuai, 2pamMomHo U NO CYWecmey uzldedem e20, ymeem NpUMeHsimo
NOJIyYeHHble 3HAHUS HA NPAKMUKe, HO OONYCKAem 6 omeeme win 6 peuLeHul 3a0ay
HEKOmopvle  HEeMOYHOCMU, KOMOpbvle  MOJCem  YCMpaHums ¢ NOMOUSbIO
OONOJHUMENbHBIX GONPOCO8 NPEeNnooasameisl.

Oyenka «y0081emeoOpuUmeibHo » — GbICIMAGIAEMC s CHYOeHIY, NOKA3AGULEMY
ppacmenmapHulil, paspo3HeHHbvlli Xapakmep 3HAHUl, HeOOCMAMOYHO NPABUIbHbLE
Gopmynuposku 6azo6vlx NOHAMUL, HAPYULEHUS JI02UHECKOT NOCIe008AMENbHOCHIU
8 UBNIOJHCEHUU NPOSPAMMHO20 MAMepuaid, HO NpU 2MOM OH Gla0eenm OCHOGHLIMU
NOHAIMUAMU  GLIHOCUMBLX HA KOHMPOILHYIO pabomy mem, HeobXoouMvimu OJisl
oanbHeluieco 0o0y4enust U MOJCem NpUMeHsImy NoJy4eHHble 3HAHUSL NO 00pasyy 6
CMAHOapPMHOT CUMYAYUU.

Oyenka « HEYyOOB8IeMEOPUMENLHO» — BLICMABGIAECMCS CINYOEHMY, KOMOPbLli He
3Haem OosbuLell Yacmu OCHOBHO2O COOEPIUCANUsL BLIHOCUMBIX HU KOHMPOILHYIO



pabomy 8onpocos mem OUCYUNIUHBL, OONYCKrdem cpyovie OuUOKU 8 hOPMYTUPOBKAX
OCHOGHBIX NOHSMUT U He YMeem UCNONb306dMb NONYYEHHbIEe SHAHUS NPU PeULeHUU
MUNOBHIX NPAKMUYECKUX 3A0AY.

Kpumepuu ouenku na skzamene

Ouenka «OMIUYHO» BbICMABIAEMCs 0DYHAIOUeMYCsl, KOMOopbili 001a0aem
BCECMOPOHHUMU, CUCMEMAMUSUPOSAHHBIMU U 2TYOOKUMU SHAHUSIMU MAMepuad
Y4ebHOTl npoepammuel, ymeem c60O00OHO BbINOIHAMb 3d0ANUs, NPeodyCMOmpenbie
V4eOHOUl NpocpamMMol, YCEOUL OCHOBHYIO U O3HAKOMWICS € OONOJHUMENbHOU
JIUMepamypoti, pekoMeHOOBAHHOU YuyeOHot npoepammot. Kax npasuio, oyenka
« OMIIUYHO » GLICHIABTISCINCS 00VHAIOWEMYCSl YCEOUBULEMY G3AUMOCEA3b OCHOGHbBIX
NOJOJICEHUT U NOHAMULL OUCYUNIUHBL 6 UX 3HavyeHuu Ojs Npuobpemaemoi
CReYUAIbHOCMU, — NPOSIGUBUIEMY — MBOPYECKUe CNOCOOHOCMU 8  NOHUMAHUU,
UBJI0ICeHUU u ucnorv3oeanuu  y4ebno2o  mamepuaid, NpAsUILHO
obocrosvlsaIOWEeMy  NPUHAMbIE  peulenus],  81aoeiowemy  PAa3sHOCHMOPOHHUMU
HABLIKAMU U NPUEMAMU GLINOIHEHUS. NPAKMUYECKUX pabom.

Ouenka «xopouio» evicmasisiemcs o0yYalouemycs, OOHAPYICUBULEMY
nojaHoe 3HAHUE MAmepuald Y4eOHou NpoSpamMmbvl, YCNEUHO BbINOJIHAIOUEMY
npeoycmompentvie  y4eOHol  NpocpamMmoti  3a0anusl, YCEOUBULEMY MAMeEPU
OCHOBHOII IUMepamypsbl, pexomMeHO08aHHol y4eOHot npoepammoi. Kax npasuio,
oyeHxda «XOpOULO» BHICABIISACMCS obyuaroujemycs, NOKA3AGULEMY
CUCMEMAMUSUPOSAHHBIT  Xapakmep 3HAHUN N0  OUCYUNIUHE, CNOCODHOMY K
CAMOCIOSMEIbHOMY NONOIHEHUN) 3HAHUN 8 Xo0e OdlbHetuell y4yeOHol U
npogeccuonaibHoll 0essmeibHOCMU, NPAGUWIbHO NPUMEHSIOUeMY meopemudecKue
NOJNOJICEHUst NPU  peuteHuy NpaKmuyeckux Gonpocos U 3d0dy, GlAO0eroujemy
HEOOXOOUMBIMU HABBIKAMU U NPUEMAMU GBINOJIHEHUS NPAKMUYECKUX paDOM.

Ouenka «y0061emeopumenbHo» GoiCMAaGIIsiemcst 00y4arouemycsi, Komopbiii
noKasail 3HAHUE OCHOBHO2O Mamepuand Y4eOHOU npoepavmmsl 6 obOveme,
QOCMAMOYHOM U HEOOXOOUMbBIM O/ OdlbHetuLeti yueOvl u npeocmosiueti pabomol
HO CReYUAILHOCMU, CHPAGUICS C BbINOJIHEHUEM 3A0AHUT, NPe0yCMOMpPeHHbIX yieo-
HOTI NPOSPAMMOT, 3HAKOM C OCHOBHOU JIUMEPAMypoti, peKOMEHOOBAHHOU Y4eOHOT
npoepammoti. Kax npasuio, oyenuxa «yO0o81emeopumesbHoy GblCmMaGIAemcs
obyuaiougemycs, OONYCIMuUGUIEMY NOSPEULHOCMU 6 OmEemax Hd IK3dMeHe Ul
BHINONIHEHUU  DK3AMEHAYUOHHBLX  3A0anuii, HO obnaoaouemy HeoOXO0OUMbIMU
SHAHUSAMU ~ NOO  PYKOBOOCMBOM  npenooagamens OJis  YCHMpAaHeHus — dmux
nozpeunocmet, Hapyuwaouemy nocieoo8ameibHOCmsb 6 USNONCeHUU YYeOH020
Mamepuaid U UCHLIMbIBAIOUeMY 3ampyOHeHUus Npu GuINOIHEHUU NPAKIMUYECKUX
pabom.

OueHka «Heyo0081emeoOPUMENIbHO» BbICIABISEMC  00YyYAIOueMycs, He
3HAIOUeMy OCHOGHOI Yacmu mamepuaid Y4eOHOU Npocpammbel, OONYCKAIOWEMY
NPUHYUNUATILHBIE OUUOKU 8 BLINOJHEHUU NPEOYCMOMPEHHBLX YHeOHOU NPOSPAMMOTL
3a0anuii, Hey8epeHHO ¢ DONLULUMU 3AMPYOHEHUSMU GLINOJHSIOU MY NPAKMUYECKUe
pabomwvi.  Kax npaswio, oyenka «HEYOOGIEMBOPUMENLHOY  BbICMABIACMCS
obyualouemycsi, KOmopwviti He MOICem NPOOOINCUMb 0OyYeHue Wik NPUCMYNUMb K
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HAKMCHOBAHKE Anpec (MGCTOI‘IOj‘IO)KeHI/Ie)
VUCOHBIX TIOMEIIECHAH [T
epa— TPOBEAICHHS BCEX BIIOB
. Y4ICOHOH ICATCIEHOCTH,
KypcOB, HawnveHOBaHHE IOMEIICHUH 11 IIPOBEICHUS BCEX 9
JUCLUTIUTH BHAOB YUCOHOH ACATCIHHOCTH, MPSIYCMOTPCHHOH TPCAyCMOTPCHHOH
. V4eOHBIM ILTAHOM (B
No (Momyneh), VUICOHBIM TUIAHOM, B TOM “[HC/IC MOMCIICHNS A7 S T—
/o | TIPAKTHKH, HHBIX CaMOCTOSITEIFHOM PabOTHI, C YKA3aHHEM TICPECHHSI obpazoBaTe LHOH
BHAOB Y4cOHOH OCHOBHOTO 000pYJOBaHMS, YUCOHO-HATTIITHBIX .
JICATETBHOCTH, MOCOOHMH M UCTIONH3YEMOTO MPOTPAMMHOTO TIPOTPAMMPI B CCTCBOH
MPSIYCMOTPCHHBIX obecrcucHus (bopwe nomomHHTE THHO
V4eOHBIM IIAHOM YKA3BIBACTCA
00pazoBaTeIbHON HAMMCHOBAHHC
TpOrpAMMBI OpraHu3anuu, ¢ KOTOPOH
3AKIH0UCH JOTOBOP)
1 2 3 4
TTomemenue Ne231 300, mocamo4HBIX MECT — 12
mwomans — 43,2KB.M; yueOHAs ay AUTOPHS I
TIPOBEACHUS 3AHATHH CEMHHAPCKOTO THIIA, KYPCOBOTO
TIPOCKTUPOBAHMS (BBIIOJHCHHUS KYPCOBBIX PadoT),
TPYIIOBBIX U HHAHBHIY ATBHBIX KOHCYTbTALHIH,
TEKYIIETO KOHTPOJIT M IMPOMEKY TOUHOH aTTECTaINH.
CICIHATI3UPOBAHHAS MEOCTB(yIcOHAS JOCKA, YUcOHAS
MeOep).
TMomemenue Ne4 14 300, mocamodnbIx MecT — 120;
mwomags — 95,5kB.M; yueOHAs ay AUTOPHS I
TIPOBEACHUS 3aHATHI JCKIMOHHOTO THIIA. ; CIUIHT-
cucreMa — | mr.;; crienHaTN3NPOBAHHAS
MeOemb(yacOHAA A0CKa, yucOHas MCOCIIb);;
TEXHHUCCKHE CPEACTBA 00YUCHUS, HAOOPhI
JIEMOHCTPALIIOHHOTO 000PYA0BAHAS B YICOHO-
HATJBIIHBIX TIOCOOMH (HOYTOVK, IIPOEKTOP, SKPaH);;
mporpamMuoe odecnicucHue: Windows, Office.; ;
TTomemenue Ne257 300, mnomaap — 16KkB.M;
TIOMEIIECHUE IS XPAHCHUS U MPO(HUIAKTHICCKOTO
00CTy)KHBaHAA YICOHOTO 000PYAOBAHHUSL.; 350044, Kpacuomapckuii
1 Xumusg

XOJOAHIHHEK — | TIT.; mabopaTopHoe 000PYIOBAHHL,
(BeChl — 2 mT.;).;

TTomemenme No232 300, mocamodIHbIX MeCT — 12
mwiomans — 42,9kB.M; YucOHAS CIICHHATM3HPOBAHHAA
Ta00paTOPHA XUMHH BOIBI (Ka()eaPhl XHMHUH) .
1a00paTopHOE 00OPYA0BAHUEC
(mozarop — 3 mr.;);
TEXHHUYCCKHUE CPEACTBA O0YUCHHUS
(oxpan — 1 mr.);

CHCIHATIM3UPOBAHHAS MCOCTB(YUCOHAA AOCKA, yUcOHAA
MeOep).

TTomermenne No420 I' [, mocago4uHbIX MeCT — 25;
IIOMmAab — 53,7KB.M; IOMCIICHUE IS
CaMOCTOATCIHHOM PAOOTHL. TCXHHICCKHIC CPEACTBA
00yUYCHHA(KOMITBIOTEP NEPCOHANBHBIN — 13 1mT.);
JocTyn k cetr «MHTEPHET»; TOCTYI B JJICKTPOHHYEO
HH(POPMATHOHHO-00PA30BATCIEHY IO CPEIY
YHHBCPCHTETA,
CICIHATIM3UPOBAHHAS MEOCTh (YucOHAS MCOCIIB).

Kkpa#i, r. KpacHozap, yi
M. Kanunauna, 13




[Iporpammuoe obecneucHune: Windows, Office,
CICIHATM3HPOBAHHOS THICH3HOHHOE H CBOOOIHO
PacIpoCTpaHIeMOe IPOTPAMMHOE OOCCIICUCHHE,
peIyCMOTPEHHOE B paboUeH mporpaMme




