





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 3aoyHas
KonrakrHas paGora 55 13
B TOM YHCJIE:
— ayIMTOpHAsI 110 BUIAM | 59 10
y4eOHBIX 3aHATUN
— JICKUU 18 4
— MPAKTUYECKUE —
- TaDOPaTOPHBIE 34 6
— BHEAYAUTOPHAsS 3 3
— 3a4eT —
— DK3aMEH 3 3
— 3alIUTAa KYPCOBBIX | _
paboT (MPOEKTOB)
CamocrosiTesibHasA
padora 89 131
B TOM YHCJIE:
— KypcoBas pabora _ _
(mpoekT)*
— IPOYUE BU/IBI
CaMOCTOSATEIIbHOM 89 131
paboTHI
Hroro no mucuunune | 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

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

Ne

o/ Tema.

OCHOBHBIE BOIIPOCHI

Camoct
osl-
TeabHAsA
pabota

JlaGoparto
p-HBIE
3aHATHUS

Jlexim
141

Dopmupyemble
KOMIICTCHIIHH

F AV NPy

Xumus KaK npeamer
€CTeCTBO3HAHUA M Yy4eOHasi
AUCHHUIIHHA. OcHOBHBIE
NMOHATHS W 3aKOHbI XHMMHH.
Knaccudukanus OK-7
1 | HEOpraHmyecKux I1K- 1 2 4 10
BCIICCTB.3HAYCHUE XHUMHU B | 16
(opMupoBaHUU
MUPOBO33PEHUS, WU3YUYCHUH
MPUPOJIBI, PA3BUTHH TECXHUKH,
pewmenus npobyem oxpanbl OC.
OCHOBBI XUMHYECKOIi
TEPMOAUHAMHKH.
XuMHYeCKass KHHETHKA U
KaTaau3. XUMHYECKoe
paBHOBecHe.
TepMOXUMUYECKUE 3aKOHBI. OK-7
2 | HampaBnennocts xumuueckux | [1K- 1|2 4 8
IIPOLIECCOB. 16.
XUMHAYECKass ~ KUHETUKA |
KaTaJius. XUMHAYECKOE
PABHOBECHE. Cmemenue
paBHoBecus.  [lpuwHumn  Jle-
[Marenee.

CoBpeMeHHOE  y4YeHHE O
crpoeann aroma. Atomubie | OK-7
3 |sampa, wux cocraB. HMzoronsl | [1K- 1|2 4 8
KBaHTOBEIC uymcia, COCTOSHME | 16
JIIEKTPOHA B aTOME.




Ne
/

Tema.
OCHOBHBIE BOIIPOCHI

Dopmupyemble
KOMIICTCHIIHH

Buasbl yueOHoIi padoThl,
BKJIKOYAS
CaMOCTOSITEILHYIO padoTy

CTY/ICHTOB M TPYI0E€MKOCTh
(B yacax)

F AV NPy

Jlexim
%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

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

F AV NPy

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




Buasbl yueOHoIi padoThl,
BKJIKOYAS
CaMOCTOSITEILHYIO padoTy

No v CTYACHTOB H TPYA0EMKOCTh
Tema. 2 =
1/ s = (B yacax)
OCHOBHBIE BOIIPOCHI o =
1| > Camoct
=2 E.HGK . JlaGoparto o5l
S 2| 17 ponbie
%E A samsTHs | L oonad
S Z | I pabota
YPaBHEHUM OBP.
OKUCIUTETBHO-
BOCCTAHOBHUTEIIbHBIN
SKBUBAJIEHT. Baxueitme
OKHUCJIATESIA U BOCCTAHOBUTEH.
OKUCIUTETBHO-
BOCCTAHOBUTENIBHBIC PEAKIIUU 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-
BOCCTAHOBUTENBHBIX
ANIEKTPOAOB. ['anbBaHUUYECKUE
SJIEMEHTBI. OJIC m eé
U3MEPEHUE.
DNEKTPOXUMHAYECKAS 17}
KOHIICHTPALIMOHHAS
MTOJISTPU3ALIASL,




Ne
/

Tema.
OCHOBHBIE BOIIPOCHI

Dopmupyemble
KOMIICTCHIIHH

Buasbl yueOHoIi padoThl,
BKJIKOYAS
CaMOCTOSITEILHYIO padoTy

CTY/ICHTOB M TPYI0E€MKOCTh
(B yacax)

F AV NPy

Jlexim
%1

JlaGoparto
p-HBIE
3aHATHUS

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
MOKPBITHS, JICKTPOXUMUYECKAS
3alIuUTa, MPOTEKTOPHAS,
JIETUPOBAHUE METALIOB.
H3meneHnne CBOICTB

OK-7

16

12




Buasbl yueOHoIi padoThl,
BKJIKOYAS
CaMOCTOSITEILHYIO padoTy
No v CTY/ICHTOB M TPYI0E€MKOCTh
Tema. 2 = y Py
1/ s = (B yacax)
OCHOBHBIE BOIIPOCHI o =
1| > I Camocr
2L | JlaGoparto
= 5 | §Jlekum 0s1-
= = | p-HbIC
2 s | ium TEIbHASA
S 5 | 3aHATHUS
S Z | I pabota
KOPPO3UOHHOM CpEBbL.
HWHrubuTOpHl KOPPO3UU.
Hroro 18 34 89

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



Ne
n/o

Tema.
OCHOBHBIE BOIIPOCHI

DOpPMUPYEMBIE
KOMIIETEHIIHH

CemecTp

Ounas
dbopma
o0y4eHwus,
qac.

O3HaKOMJIEHUE ¢ TEXHUKOH O€30MacHOCTH
paboTel B XMMHWYECKOW J1aboparopuu,
HA3HAYCHUEM XUMHUYECKOW TOCyAbl |
000pyA0BaHUSI.

OcHogrvie NOHAMUST XUMULU.
Knaccugpurayus HeOpeaHUYeCKUX
CcoOeouHeHUl

JlabGoparopnas paborta: «[loayueHue wu
U3y4YCHHWE  CBOWCTB  TpeACTaBUTENEH
BOXHEHUIINX KJACCOB HEOPraHMYeCKHX
COCIMHEHUI.

OK-7
[IK-16

OcHOBHbBIE 3AKOHBI XUMUU

[TosicHeHME M WCHOJB30BAHUE OCHOBHBIX
3aKOHOB XMMHUHU B PACUCTHBIX 3a]adyax U
npuMepax.

JlabGopatopnas pabota: «OnpeneneHue
MOJISPHOM MAacChl SKBUBAJICHTA IIMHKAY.

OK-7
[IK-16.

3axoHomeprocmu NpOMeKaH sl
XUMUYECKUX NPOYEeCCo8

DHEPreTHKa XMMUYECKUX MPOLECCOB.
JlabGopatopnas pabota: «OnpeneneHue
TemioBoro >Q@PekTa W HANpaBICHHOCTH
POLIECCOBY.

OK-7
[IK-16.

3axoHomeprocmu NpOmMeKaH sl
XUMUYECKUX NPOYEeCCOo8

JlabGopatopnas pabota: «3aBUCHUMOCTh
CKOPOCTH  XMMHWYECKOM peakuuum OT
PA3IAYHBIX (PAKTOPOBY.

[Ipuaumn Jle-Illarenbe, ero npuMeHeEHUe
U Pa3iMYHBIX XUMUYECKUX PEaKIIMid.
Jlaboparopnas  pabora:  «CmemieHue
XMUMUYECKOTO PABHOBECHS B TOMOTEHHBIX
PEAKLIUIXY.

OK-7
[IK-16.




Cmpoenue amoma

CTpoeHHWE M XapaKTEpUCTHUKAa CBOWCTB
aTOMOB 3JIEMEHTOB B COOTBETCTBHH C WX
PacmoIOKEHUEM B [IEPAOIAIECCKON
cucreme /1. 1. Menaeneena.
JlaboparopHas pabota: «OnpeneneHue
BO3MO>KHBIX MEPEXO/I0B SJIEKTPOHOB B
aTOME HATPUSD»

[lepuoouyeckuii 3aKon U NEPUOOUYECKUs]
cucmema 8 ceeme COBPeMEeHHOT meopuu
cmpoeHusi amomd

IIpaxmuueckas padora:
«[IporHO3MpOBaHNE  CBOWCTB  BBICIIHX
OKCHJOB W TUIAPOKCUAOB 3JIeMEHTOB III
NEPHOADY.

OK-7
[IK-16.

Xumuyeckas CBsI3b,
npocmeuuLux MoieKy
TUIBl XUMUYECKHAX CBA3CH, MEXAHU3M HX
oOpa3oBaHMs,  MOCTPOCHHUS  MOJECTEH
MPOCTENIINX MOJIEKYJI. Crenenb
OKHUCJIEHUS DJIEMEHTOB.

cmpoerue

OK-7
[IK-16.

Komnnexcoobpazosanusi 8 BOOHBIX
pacmeopax
JlabGopatopnas pabora;
HCCIICIOBAHAE  CBOMCTB

COCIUHCHUIN).

«ITonyyenue wu
KOMIUTEKCHBIX

OK-7
[IK-16.

oo

KonTponsnas padora Nel(Tembr Ne 1-7)

[1K-16.

[\

Pacmeoper

CrocoObI BEIPAYKEHUS COCTABA PACTBOPOB.
PacyeTHBIN MPaKTUKYM.

Jlaboparopnas pabora: IlpurotoBnieHue
pacTBOopa XJIOpHIA HATpUsl C 3aJaHHON
MAacCCOBOM JOJIEN

Jlaboparopnas  padorta: «PacTBopbI
DIEKTPOIUTOB. IOHHBIE peakLmy.

OK-7
[IK-16.

[\

10

Pacmesopur

Jucconmanus BOJIBL. Bonopoansrii
NOKa3aTeNb, METOJIbI €T0 OMPEACIICHUS.
JlaGoparopnas pabora: «['uaponus coneil.
Onpenenenue pH pacTBOPOB pa3IMUHBIX
10 COCTABY TMPOJUIYIOLIMXCS CONEM).
JKecTkocTh BOABL. METOMIBI €€ yCTPaHEHNS.
KOMIIIEKCOHOMETPAYECKOE  OMPENETICHHUE
OOLIEH KECTKOCTH BOABI.
CamocrositenbHas padota (Temel 9 — 10)

OK-7
[IK-16.




11

OKHCANTENEHO-BOCCTAHOBUTEIHHBIE
peaKIu

JlabopatopHas padora: «OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIC PEAKIIMU C YUYaCTHEM
CJIO)KHBIX BEIIECTBY.

OK-7 1 2
[IK-16.

12

OxruciumenvHo-60CCMAHOBUMEIbHbIE
pearyu.

JlabopatopHas pabota: «OKUCTUTENBHO-
BOCCTAaHOBUTEJIHHBIE PEAKIIMU C
y4acCTHEM TPOCTHIX BEIIECTB —
METAJLIOBY.

OK-7 1 2
[IK-16.

13

OcHOBbI 271eKMPOXUMUL

ONEKTPOIHBII MOTECHIAAI,
raTbBAHUYECCKUE DJIEMEHTHI.
JlabGopatopnas  pabora: «H3yueHue
padoTHl rabBAaHMYECKOIO JIEMEHTA THUNA
Jlanuans- ko0 . SIBIeHue MONsIpU3aluy.
Hsmepenne D/1C.

M3yuenne  paboTel  raJbBaHUYECKOIO
anemMeHTa BonbTa M KOHUEHTPALMOHHOTO
rajpBaHn4ecKoro aneMenrta. Pacuer 3/C.

OK-7 1 2
[IK-16.

14

OcHOBbI 271EKMPOXUMUU.

JlaGoparopHas  padoTta:  DIEKTPOJIU3
BOJIHBIX PACTBOPOB 3JIEKTPOJINTOB — COJIEH.
IIpakTHUYeCKOE TPUMEHEHNE SIEKTPOJIN3A:
3akoHbl Papajes. PacueTHbIN NPAKTUKYM.

OK-7 1 2
[IK-16.

15

DliekmpoxumuyecKue npoyeccoL.
JlaGoparopHas padora:
«DNEKTPOXUMHUYECKAS KOPPO3US.
ITpoayKTEl KOPPO3KH.

MeToapbl 3aUATEL OT KOPPO3UH.

OK-7 1 2
[IK-16

16

Kontponenas padora Ne2 (Temsr 11-15)
TecTupoBaHue.

OK-7 1 2
IIK-16.

Htoro

34

Coaep:kanue u CTPYKTYpa QUCHHIINHBI M0 3204HOM popme 00yueHust

Ne
n/

HanmeHoBaHue TEMEI C dopmup
YKa3aHWEM OCHOBHBIX yEMBbIE
BOIIPOCOB KOMIIETE
HIUHU

Ce
MeE
CT

p

Buasbl yueOHoIi padoThl,
BKJIKOYAS
CAMOCTOSITEIbHY IO
padoTy CTYACHTOB H
TPYAOEMKOCTB (B 4acax)




Jlexkuun

JlaGopa
TOPHBIC
3aHATHUS

Camoct
OsITEIh
Hasi
pabota

Pacmeopwi 21exmponumos.
Pacmeopur:
TEPMOJMHAMUYECKHAE
ITPUYHAHBI oOpazoBaHHs
pacTBOpOB, (u3MYEeCKUE U
XUMUYECKHE CHJIBI,
00y CJIOBJIMBAIOIINE
oOpa3oBaHKE pacTBOPOB; BOAA
KaK PACTBOPHUTETD,
pPacTBOPHUMOCTb ~ BELIECTB W
(akTOpbl Ha HEE BIHSIOLINC,
CoCco0bI BBIPAKEHUS
KOHUEHTPaluU pacTBopa,
MOJISIpHAs KOHLICHTPaLUsI
SKBHMBAJICHTA, MAccoBasi J0Js,
tatp. OTrnnume CUJIbHBIX
AIEKTPOJIUTOB  OT  CJIA0BIX;
BOJA KakK CJIA0BIA 3JIEKTPOJIUT,
WOHHOE TPOM3BEICHUE BOJIbI
BOAOPOJIHBII "
TUIPOKCHIBHBIA  MMOKA3aTenu
PacTBOpPOB, Honueie
YPaBHECHHUS PEAKIMNI B BOIHBIX
pactBopax. lwuaponus coliei,
TUIBI TUAPOJIN3A.

OK-7,
IIK-16

4

70

64







YuebHad nureparypa U METOAMYECKME YKa3aHWS (U CaMOCTOATEIBHOM
padoThI)
6.1 Meroanueckue ykazanus (COOCTBEHHBIE pa3pabOTKH )

1. IlectynoBa C. A. PacTBOpBI M IpyrHie TMCHOEPCHBIE CUCTEMBIL: yuel. mocodue / C.
A. IlectyHoBa, E. C. Kocrenko, E. A. Kaitroponosa. — Kpacnonap : 2013. —479 c.
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie dispersnye_sistemy Pestu
nova_Kostenko Kaigorodova.pdf
2. IlectynoBa C. A. KommekcHbie coennnenusi. KommiekcooOpa3zoBaHue B
BOJHBIX pacTBopax: yueO. mocobue / C. A. IlectynoBa, E. C. Kocrenko, E. A.
Kaiiroponosa. — KpacHogap : Ky6l'AY, 2013. — 161 c.
http://edu.kubsau.ru/file.php/105/01_Kompleksnye soedinenija Pestunova Koste
nko_Kaigorodova.pdf
3. Kaiiroponoa E.A. Heopranuueckas u ananutudeckas xumus/ E.A.
Kaiiroponosa, .M. Cunoposa. — Kpacunonap: Kyol'AY, 2017. — 88 c.
https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf

6.2 Y4eOHas auTepatypa Ijis CaMOCTOSITEIbHON PadOThI

1. Kocsnok H.E. CnpaBounuk no o0meit u Heoprannueckoi xumum / H.E.
Kocsnok., E.C. Koctenko, E. A Kaiiropogosa. — Kpacnomap : KyoI'AY. - 19,6
1., 2013 [OneKTpoHHBINA pecypc]
http://edu.kubsau.ru/file.php/105/03 _03.07.13/15_Spravochnik po_obshchei 1 ne
organicheskoi khimii_Kosjanok Kostenko Kaigorodova.pdf

2. Haymosa I'.M. TexHMKa BEACHUS XUMUYECKOTO IKCIIEPUMEHTA B
nadoparopuu xumun / I'.M. Haymona, E.K. SIononckas, E.A Kaliroponosa. —
Kpacnonap : KyGI'AY, 2013. — 80 c.

https://edu.kubsau.ru/file.php/105/03 03.07.13/08 tekhnika vedenija khimi
cheskogo ehksperimenta. pdf

3. AnekcanapoBa D.A. AHaIUTHYECKAs XUMHS : y4eO. U MPAKTUKYM IS
npuki. OakanaBpuara. B 2 kH. K. 1 : Xumudeckue MeToipl aHanmza /
D.A Anekcannaposa, H.I'. ['alinykoBa; Ky0. roc. arpap. yH-T . - 2-€ U31., HCIP. U
nor. - M. : IOpaiir, 2014. - 551 c.

7 @®OHA OUEHOYHBLIX CPEACTB /ISl TMPOBEACHUS TMPOMEKYTOUYHOM
aTTecTanuu

7.1 llepeyeHb KOMNETEHUMI ¢ YKa3aHHEM 3TanoB HX (POPMHPOBAHUSA B
npouecce ocsoenusi OIIOII BO

Otansl POPMHUPOBAHKS KOMIIETEHIUH 11O
Howmep cemectpa JUCLMIIIUHAM,
npakTukam B npouecce ocsoeHust OIOIT BO

OK-7—cnocodnocmos K camoopanu3auui U camoodpasoeanuio,
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Howmep cemectpa

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

Jucyuniunor

Xumus

Dunocous

Hauepmamenvnas ceomempus

~No o |~

Mamemamura

N

Meneoocmenm

BapuamueHaﬂ yacms

IIpoussoocmeennas npakmuxda

NN

NPAKMUKA)

Ilpaxmuxa no noayyenuio  npogpeccuoHaIbHbIX
YMeHUU u onermd npogheccuoHanbHoll
oessmesbHOCmU (6 MOM  YUCle MexXHON0SUYEeCK sl

7

Hayuno-uccieoosamenvckas paboma

8

FOCyOClpCI’YI@eHHCl}Z umocosd:l ammecmdayusl

IIK-16—cnocobnocmb UCnOb306aMb OCHOGHLIE 3AKOHbLI ECMECHEEHHbBIX
OUCUUNAUH, MeMmOoObl MAMEMAMUYECKO20 AHAIU3A U MOOENUPOBAHUA,
Mmeopemuyeckoz0 U IKCHEPUMEHMAIbHO20 UCCAE006AHUA NpU  PeuleHul

npogheccuoHanbHbIX 3a0a4

Jucyunnumnor
1 Xumust
1-4 Mamemamuxa
2 Unoicenepnas epaghura
2 Tonoepagpuueckoe yepuenue
2,3 Hauepmamenvnas ceomempusi
2,3 Duzura
5 OCHOBbL MAMEMAMUYECKO20 MOOCIUPOBAHUS
8 1'HA

3auyumol

Sawuma bINYyCKHOT KEANUDUKAYUOHHOU pabombi,
GKIIOYAS. NOO2OMOBKY K 3aujume U HNpoyeoypy

7.2 Onucanue noKasaresieii 1 KpuTepues OLUEHUBAHUS KOMIETCHUH A Ha
a3JIMYHBbIX 3Tanax uxX GopMHUPOBAHHS, ONHCAHNE IIKAJIbI OLICHUBAHHSA

YPpOBEHb OCBOCHUS

[Lmanupye-

MBIE

pesyapTar | Heynosier
bl BO-

OCBOEHHUSI | PUTEIILHO
KOMIIETEHI] | (MUHUMAJTb

Y I0OBIETBOPH | XOPOLIO OtnuuHO
- (cpennmii) (BBICOKHIA )
TENBHO

OneHou
HOE
CPEICTB
0




UU(VMHAWKA | HBIA HE (MHHMUMAJTbHBI
TO-PbI JOCTUTHYT) | i MOPOTOBBIN)
JOCTHXKE-
HUS
KOMIIE-
TEHIUN )
OK-7 ¢nocoOHOCTHI0 K CAMOOPTraHU3alMH H CaMO00PA30BAHUIO
3Harh: He Bnaneer | Umeer 3HaeT 3HaeT Ha | Pedepar
- HAYYHYIO | 3HAHUSIMH O | IOBEPXHOCTH | HAYYHYKO W | BBICOKOM
u HAy4YHOW W | i€ 3HaHWUS O | PUIOCOPCKY | ypOBHE
¢unocodc | punmocopck | HAYyUHOM M | O KAPTUHY | HAYYHYO H
KYIO oil kaptuHe | punocodckoit | Mmupa; bunocodcky
KapTUHY MUDA, O | KapTHHE MHOroo0pa3 |k KapTUHY
MUDA, MHOr0o00pa | Mupa; O | M€ KyJIBTYP U | MHPA,;
MHOT000pa | 3un MHOTr000pa3u | UBWJIM3AM | MHOroo0pas
3He KYJIbTYp W |W KyJIbTYyp M |H B  HX | M€ KYJIBTYP H
KyJIbTYp W | IMBWJIM3All | IMBWJIM3AUN | B3AUMOJECHC | UBHIJIM3AIA
OUBWJIM3AL (U B UX | B UX | TBUH, " B 1504
WA B WX | B3aMMOJIEH | B3aUMOJEHCT | COCOOBI B3aMMOJENC
B3aMMOJIEH | CTBHH, BUU, OCYILECTBIIE | TBUU,
CTBUH, 0 crmocodax |0  cmocodax | Hus CITOCOOBI
- CHOCOOBI | OCYIIECTB | OCYIIECTBIEH | COLMAIBHOT | OCYIIECTBIIE
OCYILECTBI | CHHS ust 0 HUS
EHUS COLIMAJIBHO | COUMAIBHOIO | B3AMMOJACHC | COMMAIBHOT
COLIMATILHO | IO B3aUMOJICICT | TBUS h|o
ro B3aMMOJEH | BUs U | peanu3alyu | B3aMMOJEHC
B3aMMOJEN | CTBHSA U | peaau3aunu CBOEH POJIN B | TBHSA u
CTBUSL W | peaiu3alll | CBOCH PONM B | KOMAHE, peam3anuu
peanu3anu | U CBOEH | KOMaHJe, O | 3aKOHOJATENT | CBOCH POJIA B
U CBOCH | ponu B | 3aKOHO/ATENb | bHBIC U | KOMaHJE,
ponu B | KOMAHJE;, O | HBIX Y | HOPMATHBHBI | 3aKOHOAATEN
KOMaHJ€, | 3aKOHOJATe | HOPMATHBHBIX | € aKThl, | bHBIC u
- JbHBIX | | aKTax, PETrJIAMEHTH | HOPMATUBHBI
3aKOHOJAT | HOPMATHBH | PEMVIAMEHTUD | PYIOLIME € aKThI,
ellb BIX aKTaX, | YIOIIUX JESATENILHOCT | PETJIAMEHTH
HEBIE U | PETJIAMEHT | IEATENBHOCTD | b pyromue
HOPMATHUBH | HPYIOIIHAX | BOAOXO3AWCTB | BOJOXO3SUCT | IEATEIBHOCT
BIC€  aKTHI, | ACATEIBHOC | EHHOTO BEHHOTO b
pErnamenT | Thb NPOU3BOJCTBA | MPOU3BOJCTB | BOJOXO3SHCT
UPYIOIIUE | BOJOXO3H | ; o|a; BEHHOTO
JESATENBHO | CTBEHHOIO | COBPEMEHHOM | COBPEMEHHO | MPOM3BOJCTB
CTh OPOU3BOAC | COCTOSTHUM, € COCTOSIHUE, | &,
BOJOXO35 | TBa ;0 | MEPCHEKTUBBI | MEPCIEKTUB | COBPEMEHHO
CTBEHHOTO | COBPEMEHH | M MPOOJIEMBI | bl U | € COCTOSIHUE,
OM Pa3BUTHS npoOJIEMbl | MEPCIEKTUB




MPOU3BOJIC | COCTOSHUM, | SKOHOMUKH W | Pa3BUTHUS bl u
TBA, NEPCHEKTH | MEHEHKMEHTA | SKOHOMUKH | TPOOJIEMBI

- BbI U|, OCHOBHBIX | K pa3BUTHS

COBPEMEHH | MPOONEMBI | 3a4a4ax MEHE/KMEH | SKOHOMUKH

oe pa3BUTHS | NPEANPUATUI | Ta, u

COCTOSIHUE, | SKOHOMHKH | OTPaciu B | OCHOBHBIE MEHEKMEH
NEPCHEKTH | U YCIJIOBHSIX 3a1a4uu Ta,

BbI U | MEHEDKME | PBIHKA. NPEANPUATA | OCHOBHBIE
npoOJIeMBbl | HTA, A oTpaciv B | 3a1a4u

Pa3BUTHUS | OCHOBHBIX YCIIOBHSIX NPEANPUITH
SKOHOMUKH | 3a]1a4ax PBIHKA. i orpaciu B

u NPEANPUST YCIIOBHSIX

MEHEDKME | Uil OTpaciin PBIHKA.

HTA, B YCJIOBHSIX

OCHOBHBIC | PbIHKA.

3a1a4uu

NPEANPUST

W OTpaciv

B YCJIOBUSX

PBIHKA.

Ymern: He ywmeert: | YMmeerT: Ymeer: Ha| Ymeer: Ha | Pedepar
- UCIOJIb30BA | HA ~ HU3KOM | JOCTATOYHO | BBICOKOM Camocto
UCMOJIb30B | Th 3HAHWE | YPOBHE M YPOBHE | YPOBHE STEJTbHbI
aTh 3HAHUE | MEKKYJIBTY | MCIOJIB30BATh | HCIIOJIB30BAT | UCIIOJIB30BAT | €
MEXKKYJIBTY | PHOTO 3HAHUE b 3HAHUE | b 3HAHHE | PabOTHI
PHOTO pazHoo0pa3 | MEXKYJIBTYPH | MEKKYJIBTYP | MEKKYJIBTYP
pasHooOpa | us oro HOTO HOT'O

3Us oOmecTBa | pazHoOOpazus | pazHooOpasu | pa3HOOOpa3n
olmecTa | Mpu oOmecTBanpu | 1 oOuiecTBa | 1 0o0ImecTra

npu oOuieHnn; | OOLICHUN, pu npu

OOIICHUH, | MCIOJL30BA | HA ~ HM3KOM | OOIICHUH; OOIICHUH,

- Th CIIOCOOBI | YPOBHE MCIOJIb30BAT | HCMOIB30BAT
UCIOJIB30B | OCYIIECTBII | HCMOJB30BAaTh | b CHOCOOBI [ b CIOCOOBI

aThb eHUs cocoObl OCYIIECTBIIE | OCYIIECTBIIE
CHoCOOBI COIMAJIBHO | OCYIIECTBJICH | HUS HUS

OCYILECTBI | IO ust COLMAJIBHOT | COUAJILHOT

CHUSA B3aUMOJIEN | COLMAIIBHOTO | O 0

COLMAIIBHO | CTBUA Y | B3aUMOJEUCT | B3AUMOJIEHUC | B3aMMOIEUC

ro peanuzany | BUd U | TBUS U | TBUS u
B3aMMOJEH | U CBOEH | peaylM3allii | peayiu3alid | pean3auu

CTBUS U | poJir B | CBOECH POJIK B | CBOEH POJIK B | CBOEH POJIA B
peanu3any | KOMaHJE, | KOMaHJE, KOMAaH/E,; KOMAaH/E;

U CBOCH | CAMOCTOSTE | CAMOCTOSATEND | CAMOCTOSITEN | CAMOCTOSITEN

ponu B | JJbHO U | HO U | bHO U | BHO u
KOMAHJIE, | TBOPYECKH | TBOPYECKHU TBOPYECKH | TBOPUYECKH




- MCIOJIb30BA | UCNOB30BaTh | UCIOJIB30BAT | HCMOIB30BAT
CaMOCTOSIT | Th TEOPETUYECKH | b b
ellb TEOPETUYEC | € 3HAHUS B | TCOPETUYECK | TEOPETHYUECK
HO W | KM€ 3HAHMSA | MpoLecce W€ 3HAHWS B | € 3HAHUS B
TBOPYECKH | B MPOLIECCE | MOCTAEAYIOUIET | TPOLECCE POLIECCE
WCMOJIb30B | MOCHENYK | O OOy4YeHUs B | MOCIEAYIOU] | MOCIIEIYFOL
aTh Iero COOTBETCTBUM | ETO ero
TeopeTnde | OOydeHus B |C  yucOHBIM | 0OyuyeHUss B | OOy4eHHs B
CKHE COOTBETCTB | IJIAHAMU COOTBETCTBH | COOTBETCTBH
3HAHHUS B | UM C | MOATOTOBKH | M C YYEOHBIM | U C YUEOHBIM
npoiecce | ydeOHbIM | 00YyYaroIiero. | miiaHamu MJIaHaM U
NOCIEAY0 | IJTaHaMu NOJATOTOBKH | MOJATOTOBKH
1Iero MOJATOTOBK oOyyaromer | oOyvaromier
OOyYCHHUS B | U 0. 0.
COOTBETCTB | 00yUaroliie
uu c|ro
y4eOHBIM
NJIaHAMHA
MOATOTOBK
u
oOyyaronie
ro.
Bnanern: | He Brnaneer nHa | Bnageer Ha | Bnageer Ha | Pedepar
- OCHOBaMH | BJIQJICET: HU3KOM JOCTAaTOYHO | BBICOKOM Keiic-
¢unocodc |- OCHOBaAMH | yPOBHE: M YPOBHE: YPOBHE:! 3a1aHust
KUX (¢unocock |- OCHOBaMU |- OCHOBAMH | - OCHOBaMH
3HAHWI; uX 3HaHWii; | punocodckux | punocodpcku | punocodcku
- - HABbIKAMH | 3HAHUI, X 3HAHUM, X 3HAHWU,
HABBIKAMM | OpraHu3all |- HAaBbIKAMU | - HABBIKAMM | - HABBIKAMH
OpraHusall | uu W | OpraHu3alvy | OpraHu3all | OpraHu3anu
uu W | KOOpAMHAL | ¥ u u|u u
KOOpAMHALL | UU KOOPAMHALIMKA | KOOPAWHALM | KOOPAWHALA
15071 B3aUMOJIEN | B3aMMOJECHCT || 51
B3aUMOJIEN | CTBUS BUA  MEXAY | B3AaMMOJEIC | B3ZaUMOJEHC
CTBUS MEXKIY JTHOABMM, TBUSL MEXAY | TBUS MEXIY
MEXKIY JTHObMMU, KOHTPOJISL W | JTKOAbMM, JTHOBMU,
JHOIbMH, | KOHTPOJIA U | OLECHKH KOHTPOJISI W | KOHTPOJIL M
KOHTPOJIS U | OLICHKH 3(pPEeKTUBHOC | OLIEHKH OLICHKH
OLICHKHU 3¢ dexTHBH | TH 3¢ dexTuBHO | 3PPEKTUBHO
3(ppekTuBH | OCTH NEATECIIBHOCTH | CTH CTH
OCTH JEATENBHOC | APYTHUX, JESATELHOCT | NEATEIBHOCT
JEATENBHO | TH APYTHX; | -Coco0amMu | M IPYTHX; 1 Ipyrux,
CTH - pacuera -cnocobamu | -crocodaMu
JIPYTHX; croco0aMu | OCHOBHBIX pacuera pacueta
pacueta SKOHOMHYECK | OCHOBHBIX OCHOBHBIX




- OCHOBHBIX | X U | SKOHOMHYEC | SKOHOMHYEC
crnoco0amMu | SKOHOMHUYE | YIPABJICHYECK | KUX U | KUX 51
pacyera CKHX U | uX VIIPABJIEHYE | YIIPABJIEHYE
OCHOBHBIX | YIIPABJICHY | MOKA3ATENIEH, | CKUX CKMX
HKOHOMHUYE | ECKUX MCTIONB3YEMBI | TIOKA3aTeNEN | moKa3areaen
CKMX U | MOoKazaree | X Tpu | , ,
VIIPaBJICHY | 1, MPOEKTUPOBA | UCTIOJIB3YEM | HCITOJIB3YEM
€CKHUX UCMOJIB3YE | HUM, BIX IpH | BIX npu
MOKA3aTesie | MbIX  MPH | CTPOUTENLCTB | POCKTUPOB | MPOCKTUPOB
i, MPOEKTUPO | €, aHuy, aHuu,
WCTIONB3YE | BAHWH, SKCIUTyaTalu | CTPOUTENBCT | CTPOUTENIBCT
MBIX  TPH | CTPOUTETLC | U U | BE, BE,
MPOEKTUPO | TBE, PEKOHCTPYKI[ | OKCIUTyaTalu | SKCIUTyaTamu
BAHUU, JKCIUTyarall | uu 51 U U 51
CTPOUTEND | UH U | BOAOXO3SIACTB | PEKOHCTPYK | PEKOHCTPYK
CTBE, PEKOHCTPY | EHHBIX 105041 1105041
SKCIUTyara | KU 0OBEKTOB; BOJIOXO3UCT | BOOOXO3SMCT
085051 U | BOJOX0351M | ~-HaBBIKAMH BCHHBIX BCHHBIX
PEKOHCTPY | CTBEHHBIX | CAMOCTOATEL | OOBEKTOB; 0OBEKTOB;
KLU OOBEKTOB, | HOTO -HaBbIKAMH | -HABBIKAMH
BOJOXO351i | -HABBIKAMM | OBJIQJICHUS CaMOCTOSATENI | CAMOCTOSTE]
CTBCHHBIX | CAMOCTOSITE | HOBBIMH BHOTO BHOTO
OOBEKTOB, | ILHOTO 3HAHUSIMM TI0 | OBJIAJACHUS OBJIAICHUS
- OBJIAJICHUS | TEOPHUU HOBBIMH HOBBIMH
HaBbIKAMHU | HOBBIMH HKOHOMHUKH H | 3HAHUSIMU 1O | 3HAHUIMH I10
CaMOCTOSAT | 3HAHWSIMH | MEHEDKMEHTA | TEOPUU TEOpUH
€JILHOT'O 10 TEOpHUH | B SKOHOMHKH | SKOHOMHUKH
OBJIAJICHUS | SKOHOMHMKH | BOJIOXO3SMCTB | U 51

HOBBIMH 51 CHHOM MCHEIKMEH | MEHEKMEH
3HAHUSIMHU | MEHEIDKME | CTPOUTEIIBCTB | Ta B | Ta B
[0 TEOPUH | HTA B | € U MNPAKTHUKE | BOJOXO3ANCT | BOLOXO3ANCT
SKOHOMUKH | BOJOXO03s1 | €€ pa3BUTUSA BCHHOM BCHHOM

5| CTBECHHOM CTPOUTEIBCT | CTPOUTEITBCT
MEHEIDKME | CTPOUTEIBC BE U | BE 5|
HTa B | TBE 5| MPAKTUKE €€ | IPAKTHUKE €€
BOJOXO03511 | MPAKTHUKE pa3BUTHSA pa3BUATUSA
CTBCHHOM | €€

CTPOMUTENb | Pa3BUTHSA

CTBE 51

MPAKTUKE

ee

pPa3BUTHS

IIK-16 — «CMOCOOHOCTBHIO HCIO0JIb30BaTh OCHOBHbDIE 3aKOHbI

€CTCCTBCHHOHAY'YHbLIX JUCHMILIHH,

ME€TOABI MATCEMATHYCCKOIO aHa/JIHu3a H

MOJIC/JIHPOBAHUSA, TCOPECTHICCKOI'0 H JKCHICPHMCHTAJILHOT0 HCCJICTOBAHNSA ITIPH




peleHnH npogecCHOHAJIBHBIX 331a4»
3Harh: He Bnaneer | Umeer 3Haer 3Haer Ha | Pepepar
- 3HAHUSIMU O | TOBEPXHOCTHBI | HOPMATHUBHY | BBICOKOM KonTpon
HopmatviBH | HOpMaTuBH | € 3HaHWS O | KO W | yPOBHE HOP | bHBIC
as " | oi1 Y | HODMATUBHOW | TEXHUYECKY | MAaTUBHYIO W | pabOThI
TEXHUYECKA | TEXHUYECKO | M TEXHUYECKOH | KO TexHuuecKy | Tectupo
a1 51 JOKYMEHTAIU | JOKYMEHTAL[ | IO BaHHE
JOKYMEHTA | IOKYMEHTa | IO usi 10 | JOKYMEHTAL
st no | st O | 3KCIUTyaTal|y, | SKCIUTyaTauy | us 1o
JKCITyaraln | 3KCIUTyatal | TEXHUYECKOMY | H, AKCILTyaTany
UM, UM, OOCIy>)KNBaHU | TEXHUYECKO | H,
TEXHUYECKO | TEXHUYECKO | K0,  PEMOHTY | My TEXHUYECKOM
My My MEJTMOPATHUBHBI | OOCTYKHUBaH |y
o0cnyxuBa | oOCIy>kuBa | X 0OBEKTOB; W10, PEMOHTY | 0OCITY>KHBaH
HUIO, HUIO, 0 NOPSIAKE | MEMTMOPATHB | MEO, PEMOHTY
PEMOHTY PEMOHTY oopmiieHMsT | HBIX METMOPATUBH
MEJIMOPATH | MEJTMOPATHB | OTYECTHOM, O0OBEKTOB,; bIX OOBEKTOB,;
BHBIX HBIX TEXHAYECKOM, | OPSIIOK NOPSIIOK
OOBEKTOB, | OOBECKTOB, | HOPMATUBHOH | opopMiicHHS | OPOpMITCHHUS
—[lopsanok | HE BHAmEeT | M pac- OTYETHOM, OTYETHOM,
O0(pOpMITEHN | 3HAHUSMH O | MOPSIUTENILHO | TEXHUYECKO | TEXHUYECKOH
sI OTYETHOM, | TTOPSIAKE 51 W, ,
TEXHUYECKO | OPOPMIIEHN | JOKYMEHTALMKM | HOPMATUBHO | HOPMATHBHO
, sI OTYETHOW, W W pacrops | i U pactopsia
HOPMATHUBH | TEXHUYECKO JUTENBHOW | ATEITbHOM
o , JIOKYMEHTAL[ | JOKYMEHTAL
W Pacropsisi | HOPMAaTuBH 17128 17128
UTE oM
JIHOM U pacnopsn
JIOKYMEHTA | UTEIBHOMN
1. JOKYMEHTa

UM
Ymers: He ymeer | Ymeer Ha | YMeeT  Ha | YMeer Ha | KonTpon
— OMPEACTATh | HU3KOM YPOBHE | TOCTATOYHO | BBICOKOM bHBIC
Onpenenar | ICTOYHUKH, | ONPENEIIATh M  VPOBHE | YPOBHE padoThI
b NPOBOJUTE | UCTOYHUKH, ompenenate | onpeaensate | Keiic-
WCTOYHHKH, | IOUCK W | MPOBOJMTH WUCTOYHHKH, | UICTOYHWKH, | 3aJaHUs
NPOBO/IUTH | AHATU3 MOWCK M QHAJIA3 | TPOBOUTH | MPOBOAUTE | TECTUPO
nouck W | ua(popmany | kHPOPMALMK, | TOUCK U | TIOUCK U | BaHUE
aQHAIN3 u, HEOOXOAMMON | aHAH3 aQHAIN3 Pedepar
uH(pOpMaLKY | HEOOXOAUM | ISt uHpopmany | uHpopmauu | CaMocTo
u, oM JUIS | OCYLLECTBIICHH | W, , ATEIbHBI
HEOOXO/IUM | OCYIECTBIIE | sl MPO)eCCUOHa | HEOOXOAMMO | HEOOXOAUMO | €
oM JUISL | HUS JILHOM 17} US| | st | paboThI
OCYHIECTB | MPOECCHO | AECIATETBHOCTH, | OCYHIECTBIIE | OCYHIECTBIICH




CHHUS HAJIbHOM oopMITATH HUS us
npoecCro | IEATEBHOC | OTUETHYIO, npodeccuoH | mpodeccuoHa
HaJIBHOU TH, O0(OPMJI | TEXHUYECKYIO, | Allb- JIHOM
JEATENBHOC | AT HOPMAaTHBHYIO | HOM JEATENTBHOCT
TH, OTYETHYI0, | M PACHOPSAUTE | NEATENBHOCT | U, O(QOpMIIAT
— TEXHAYECKY | JIBHYIO v b OTYETHYIO,
Odopmrts | 1o, JOKYMEHTALMIO | OQOPMITSTE | TEXHUYECKY
OTYETHYIO, | HOPMATHUBH OTYETHYIO, | 1O,
TEXHAYECKY | VIO ¥ pacro TEXHAYECKY | HOPDMATUBHY
10, PAINATENBHY 10, 10 U pacrops
HOPMATUBH | IO HOPMATHBHY | JUTECIBHYIO
VIO ¥ pacno | JOKyMEeHTa 0 1 JOKYMEHTAL
PAIUTENBHY | LIHFO. pacropsiuT | HFO.
10 €lb-
JOKYMEHTA HYIO
LIMO. JOKYMEHTAL

UIO.
Baagers: | He Bnanmeer | Bmaneer  Ha | Bnameer Ha | Bnameer wHa | Tectupo
— HaBbIKAMU:. | HU3KOM JOCTATOYHO | BBICOKOM BaHUE
[ToaroroBk | — VPOBHE M  YVPOBHE | yPOBHE
a [ToaroToBK | HABBIKAMM: HABBIKAMHU. | HABBIKAMMU:
OTYETHBIX, |H — — —
MPOU3BOAC | OTYETHBIX, | [loaroroBku [ToaroroBk | [loaroroBku
TBEHHBIX MPOU3BOJIC | OTYETHBIX, Y OTYECTHBIX, | OTYETHBIX,
JOKYMEHTO | TBEHHBIX MIPOU3BOJICTBE | POU3BOACT | MPOM3BOJACTB
B, JOKYMEHTO | HHBIX BEHHBIX €HHBIX
VKa3aHui, | B, JOKYMEHTOB, | JOKYMEHTOB | JOKYMEHTOB,
MPOEKTOB | YKA3aHWM, | YKa3aHWM, , YKa3aHWi, | yKa3aHW,
[PUKa30B, | IPOEKTOB | IPOEKTOB [IPOEKTOB [IPOEKTOB
pacnopsoke | MPUKa3oB, | MPHUKA30B, MPUKA30B, | [IPUKA30B,
HUW, pacnopsbke | paciopsKEHH | pacliOpsDKEH | pacliopsHKEH
JIOTOBOPOB | HAUM, W, JIOrOBOPOB | Wi, 15050
10 JOTOBOPOB | IO  BOIPOCAM, | JOTOBOPOB | JOTOBOPOB
BOIIpOCaM, | IO BXOMIIUM B | 1O o
BXOJMIIMM | BOIIPOCAM, | KOMIIETEHIMIO | BOIIpOCaM, | BOIIpOCaM,
B BXOJAIIUAM | | BXOJALIMM B | BXOASIIUM B
KOMIIETEHIL | B — KOMIIETEHL[ | KOMIIETEHLH
HIO; KOMIETEHIT | [IOArOTOBKM | HIO; 10,
— U0, 3aKIIFOYECHUS O | — —
IToaroroBk | — menopatuBHO | [ToarotoBk | [loarotoBku
a IToarotoBKk |M COCTOSHHHM | K 3aKIJIFOYCHUS
3aKJIFOYECHH | U 3EMETTb. 3aKJIFOYEHUA | O
A 0 | 3aKJIFOYEHU 0 MEIMOPATUB
MeMoparH | s 0 MEJIMOPATUB | HOM
BHOM MeEJIMOpaTH HOM




COCTOAHHUH | BHOM COCTOAHNH COCTOAHNH
3CMCIJIb. COCTOAHHH 3CMCIJIb. 3CMCIJIb.
3CMCIJIb.

7.3 TunoBble KOHTPOJIbHbIE 3aJaHHsI MJIH HHbIE MaTepHAJIbI,
He0OX0IHMbIe /UIsl OLIEHKH 3HAHWIl, YMEeHHUIl, HABBIKOB, XapaKTePU3YHIINX
sransl GopMHUPOBaAHMS KOMIEeTeHIUI B mpouecce ocsoenust OI1IOII BO

OK-7— cnmocoOHOCTBIO K CAaMOOPTraHU3aIii U CaMO00OPA30BaAHUIO,

[IK-16— CHOCOOHOCTBIO UCITOJIb30BATh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX JUCLMIUIMH, METOJAbl MAaTEeMAaTUYECKOro aHajau3a W
MOJICJIMPOBAHUS, TEOPETUYECKOTO M SKCIEPUMEHTAILHOIO HKCCIIECIOBAHUS TPH
petieHnr npoeCCUOHATTBHBIX 3a1a4.

KOHTpOnb 0CBOCHHS AMCLUIIINHBI K XUMHUSD» MPOBOJUTCS B COOTBETCTBUU C
[Tn KyoI'AY 2.2.4 «@ono oyenounwix cpeocmey.

Texymmii KOHTPOJIb MO TUCUUATIIIMHE « XUMUS» TMO3BOJIIET OLEHUTH CTENEHD
BOCHPUATHS YUeOHOrO Marepuajia U MPOBOAMTCS Ul OLUEHKHA 3HAHWI, YMECHMIA,
HABBIKOB M ONbITA ACATEIILHOCTH, XAPAKTEPU3YIOIIMX 3Tanbl (OPMUPOBAHUS
KOMIIETeHIMH B nporecce ocsoenus OITOIT BO

Texymmii KOHTPOJIb MPOBOAMTCA KAaK KOHTPOJIb TEMATHYECKHUM (MO0 MUTOraM
WU3YUYCHUS ONPEICJICHHBIX TEM JUCHMIUIMHBI) W PYOSKHBIA  (KOHTPOJb
OTPEACTIEHHOTO Pa3zeiia WA HECKOJIBKUX Pa3JesioB, MEPE] TEM, KaK MPUCTYIHATH K
U3YyYCHUIO O4YEpeNHOW dYacTh ydeOHOro Marepuana). Pe3ynbrarel TEKyLIero
KOHTPOJIS KCMOJIb3YHOTCS TPH MPOBEACHUHN MPOMEKYTOUHOM aTTECTALMH.

Jlna mexkyuiezo KOoHmpons
Keiic-3apanns k 1adopaTtopHbiM padoTam

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

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

Hamute B nmpobupky 3-4 kamnm pactBopa xsopujga Oapusi, 100aButh 3-4
KaIlJIi pacTBOpa CyJib(ara u HaTpHsL.

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

Hanute B mpobupky 3-4 kanim pactBopa cyiib(ara meau, OpoCUTh KyCOUYEK
[IHKA.

B) PeakTuBBI: HACBILICHHBINA PACTBOP MMIPOKCUIA KAJTbLMS, OKCH YIIEPOaa
(IV), ammapar Kunna

Hamute B mpoOupky no 1/3 oObemMa pacTBOpa THAPOKCHIA KalbLHs
(M3BECTKOBAsl BOJA) W MPOIYCTUTh 4epe3 Hero okcup yraeponaa (1V) (yriekucnbrii
ra3) u3 arnmnapara Kurmmna 10 nosiBIcHHusI MyTH.






PeakTop ¢ KyCOUKOM IIMHKA B BEpPXHEH YacCTH OCTOPOKHO TOJICOCAMHUTE K
ra3o0TBOAHON TpyOKke mNpuOOpa, HE MOMyckas MOonaJaHusl MHKA B KHUCJIOTY.
[TpoBeppTe TpHOOP HA TEPMETHYHOCTL B TeueHuUe 2-3 MmuH. [locme 3toro
OMPENICJIUTE YPOBEHb BOJABI B I'PaAyUpOBAaHHOM cocye A0 peakuuu (V). 3atem
OCTOPO’KHO, MPUIECPKUBAsT PEAKTOP Yy BXOJa ra300TBOJHON TPYOKH, CTPSXHUTE
IIUHK B KUCJIOTY — HAUMHACTCS BBIIEICHUE BOJOPOJAa M BBHITECHCHHE BOJbBI B
YPAaBHUTEIBHBINA COCY I
3. H3imepenue o6vema evloenusuiezocs 6000pooa
[To OkOHYaHMM peaKIMM CIACAYET TMOAOKIATh 3-5 MHH, 4TOOBI Ta3 B MPUOOpPE
MIPUHST TEMIIEpaTypy OKPYKArOIIEro BO3AyXa. 3aTe€M OMYCTUTE yYPaBHUTEIbHBIM
COCyA 10 YPOBHS BOABl B TPaayMpPOBAHHOM, M, €CJIM B TEUeHHWE | MUH HE
HAOIOAETCST U3MEHEHHS YPOBHSI, 3alUIINTE YPOBEHb BOABI B T'PagyHdPOBAaHHOM
cocye nociue peakuu (Vs).
O6nbem BoiienuBIIErOCS Bogopoaa: V(Ha) = (Va) - (V1)
4.  3anuce OaHHbIX ONBIMA U Pacyemol

Macca metaymia, m, T.

VPpoBeHE BOABI 10 peakuuu, Vi cm>.

VpoBeHb BOIBI MOCIIE Ppeakiuu, Vs , cM>.

OGBEM BBLIIEIUBLIEr0Cs Bogopoaa, V=V, - Vi, cm>.

Temneparypa, t °C.

AoOcomtotHas temneparypa, T, K (273+ t °C).

AtMocdepHoe naBieHuE, Py

JlaBjaeHue HACBIIIEHHOTO BOJSIHOTO Mapa MpH JTaHHOU TeMreparype (cMm.TadJl.

HUXKE).

[TapumansHoe napnenue Boaopoaa, P(mz) = P — P(mno).
Pacuem moaapHoi Maccovl IK6UBAIEHMOE MEMANIA OGYMA CROCODaAMU.

NN R W =

hS

1.Beiunciante Maccy BBITECHEHHOTO BOJI0poaa (m) nmo ypaBHeHuto Kianelipona
- Mengeneesa P(H,)V (H,)=(m|M)RT (R=8,31 Jiux-Mmons/k , unn

R = 62363,7 cM>*MM. PT. ct/MoubTpan). ITociie 5TOro paccUnTaiTe MOISPHYO
Maccy JKBUBAJICHTOB, MCHOJb3ys 1—€ MareMaTHYeCKOE BBIPAKEHUE 3aKOHA
SKBUBAJICHTOB.

2.PaccuuTaiite 00b€M BBIIEIMBILIET0CS BOJOPOJA MPU HOPMAIIBHBIX YCIOBHUSIX

(Vo) 1o ypaBHeHnutro Knaneitpona: VOJ% =Vink H% npu Po= 760 MM. pT. CT.,
0

273 K. 3Has MOJSpHBIA O0BEM DHKBHBAJICHTOB BOJOPOAA, pacCUUTaiTe
MOJIIPHYIO Maccy MeTajia (2-€ BRIPKCHHE 3aKOHA SKBUBAJIEHTOB ).

Tabnuua. /laBneHne HACBIEHHOTO BOASHOIO Napa B PABHOBECHH C BOJIOM
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 2.4810%(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 = Moon) - Maxaer, THE Magom) — CpPEIHEE 3HAUYCHHUE MOJISIPHOM MACCHI

SKBUBAJICHTOB IMHKA, PACCYMTAHHOE TI0 SKCIIEPUMEHTAJILHBIM JAHHBIM, T/MOJIb.

Max(uer) — 3HAUEHUE UCTUHHOM MOJISIPHOM MacChl S5KBUBAJICHTOB LIMHKA, I/MOJIb.

OmuocumenvHas nocpeutHocme, d, %:

4, -100%.

(ucm)

d% =
Mk

Bui6oo:

Keiic-3apanne no teme Ne 2 «OCHOBBI XMMHUYECKOIi TEPMOAUHAMHKID)
(JHepreTuka XUMHYECKHX MPOLECCOB)

A) OnpenesieHue HANIPABJICHHOCTH NMPOTEKAHMS MPoLecca
1. Ucnonb3ys CpaBOYHBIE JAHHBIE TAOJMLbI, OMPEACTUTE M300apHBIA TEMIOBOR
sdppext AH 03 XHMUYECKOH pEeaKIMy BALIEro BapuaHTa
CoHay+ 30,1) «2CO02 )+ 2H2 O

CnenaiiTe BbIBOA 0 BbIACJICHHMH HJIH TNOIVIOMICHHHM TEIUIOTHI B Hpouecce
peaKkumm.

2. Onpenemate uzMeHenue >HTpomuH AS%og B XOJ€ XUMHUUYECKON PEAKLIUH,
OPOTEKAOWIEH MpU CTAHAAPTHBIX YCIOBUSAX B HMICATBHOM Ta3000pa3HOM
cocrosuun. OGbsicauTe 3HaK m3MeHenust AS%9s B pesysnbrare JaHHOI peakum.
3. Onpenemate usmenenue sueprun ['nooca AG%og B X0[€ XUMHYECKOH PEaKiy,
UCIOJIB3Ys CIPABOYHbIE JaHHBIC Ta0NMMLbL. 110 3HaKy u3meHeHus sHeprum ['n6oca
AGYg caenaiite BHIBOA 0 BO3MOKHOCTH CAMONPOM3BOJILHOIO NPOTEKAHHS
peaKkumm.

Ta6n1/1ua CTaHI[apTHBIG 3HAYCHHUA TCPMOJUMHAMHUYCCKUX BCJIMYMH HCKOTOPBIX
BCIIICCTB

Bemecteo | CocTosHue | Apo, ke AGOoq KK S%0s.

| Moy | Moy Jx/Mons K
CoH, r 226.750 209200 200,820
NO r 90,370 86,690 210,200
CH,4 r 52,280 68,173 219,450
NH3 r -45,190 -16,647 192,500
CH4 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,O K 285,950 237,190 69,940
N, r 0,000 0,000 200,000
[Th r 0,000 0,000 130,590
0, r 0,000 0,000 205,030
Cl, r 0,000 0,000 222.950

b) «Onpeaenienue TenioBoro 3pgpexra npouecca pacTBOPeHUs!
NH4NOs3»

OobopynoBanne u marepuanbl. 1. Hurpar ammonus NH4NO;. 2. Crakansl
(250-300 mm). 3. TepMOMETP, YKPETJIEHHBIN B IITATUBE.

Beinmostnenune. B crakaH Hayeldte HEMHOTO BOABL. ONyCTUTE TEPMOMETP,
MOTPY3UB €r0 IAPHUK B BOAY. 3aTEM BHECUTE B CTAKAH HECKOJIBKO JIOKEK METKHUX
KPUCTAJUIOB HUTpara aMMOHHUs. TEPMOMETD TOKA3bIBACT CUJIBHOE TOHMIKEHUE
TEMIIEPATyPbI PACTBOPA.

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

3ananme. Ykaxure 3Haku (>0,<0) Q u AH npouecca pacTBopeHus
NH4NO:,

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

OT KOHUEHTPAUHNH PEarupyrinux BeeCTB B JAHHBIX YCJIOBHSAX).

OnpIT 1. 3aBHCHMOCTD CKOPOCTH PEAKIIHU OT Pa3JIMYHbIX (DAKTOPOB
A) OT KOHUEHTPALUH pPearupyrInux BemecTs

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

Tuocynedar HaTpust pearmpyer C CEPHOH KHUCIOTOH MO CIEAYIOLIEMY
YPABHEHUIO PEAKLINY:

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

[Ip3HakoM MpOTEKAKOUICH peakuuu sBISETCS O00pa3oBaHWE MYTH MPH
BBITNIA/ICHUU CEPBI B OCAJI0K.

Jlis MpOBEICHUS OMBITA B YETHIPEX MPOOMPKAX MPUTOTOBBTE PABHBIE OOBEMBI
PAcTBOPOB THOCYJIb(ara HATPHS PA3NIMYHOM KOHUEHTPALMK, JUIsl STOTO BHECHUTE B
npobupku 4, 6, 8 n 12 kanenb THOCYIb(pATa U TOBEAUTE 00BEM B TPOOHpPKax 10 12
Karnesb, J00aBUB B KOKIYIO BOJY, KaK ykazaHo B Tadmuue 1.

3arem B 1-10 mpoOupky no0aBbTe 1 Kammo CEpHOM KUCIOTHI, OAHOBPEMEHHO
BKJIFOUMB CeKyHaoMep. [Ipocneaure, uToObl Karst He nomnajia Ha CTEHKA TPOOUPKH.

Kak TOJIbKO MOSBUTCS MYTh, BBIKITFOUMTE CEKYHAOMED, U 3aHECUTE PE3YJIbTAT
B TaOuiy 1.

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

3ananue. 3anuch JAHHBIX ONBITA.

1) 3anecute B TaONUIly JAHHBIE, MPOBEICHHBIX NCCIEA0BAHMIMA
Tabnuna - JlaHHbIE ONbITa
| | KonuuecTBo Kamens | |




PactBo |H, |PactBo | O6we | OTHOCUTEND OTHOCHTEN
No P O P e -Hadg BpeMH
pHas
npo- | Nay$,0 H,SO4 | umenio | kOHIEHT- MOABICHH | o1 opocTh
GUpK | 3 Karen | pamus. A MyTH,
" b NaxS;0;5, t, ceK Il)/etaléléill/f
Voo Com ’
1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

2) PaccunTtaiiTe OTHOCUTENBHYIO MPAKTUYECKYHO CKOPOCTh PEAKLUM IS
KaK0ro ciuy4vas (1/t), 3Has BpeMsi peakiuu. 3aHECUTE B TaOJHILY.

3) PaccunTaiiTe OTHOCHTEIBHYIO KOHLIEHTPALMIO THOCYJIb(aTa: MpUHUMAs
KOHIICHTPAIMIO B epBOH MPoOUpKeE ¢ 4- KarisiMu Cory = 1, ¢ 6-10 KamissMu — Copy
= 1,5 u T.4. 3aHECUTE TaHHBIE B TAOJIHILY.

4) Ioctpoiite rpadmk 3aBUCMOCTH OTHOCHTEIBLHON MPAKTUYECKONH CKOPOCTH
PEAKLMK OT OTHOCHTEIBHONW KOHLEHTPALMU THOCYJIb(aTa HATpusl, OTKIIAAbIBAS
3HaueHus 1/t mo ocu X v Coyy. O OCH Y.

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

OnbIT 2. 3aBHCHMOCTBH CKOPOCTH PEAKIHH OT TEMIIEPaTypbl

H3yunte HAa npUMEpPEe PEaKLMK B ONBITE 1.

Boeinosinenune. /[ns 31oro B tepMmocrar ¢ temneparypoid Ha 10 °C Beime
KOMHATHON TEMIIEpaTypPhl IOMECTUTE 2 MPOOUPKH: OHY ¢ 4 KarsiMu 1 H pacTBOpa
THOCYNb(aTa HATPHUs W 8§ KAIJIIMU BOJIbI, B APYTYK0 — C OJHOW Kareil cepHou
KHACTOTHL. Yepe3 5 MUHYT CMEIIAWTE COACPKUMOE MPOOMPOK M OTMETHTE BPEMSs
MOSIBJICHUS. MYTH.

[Toropure ombiT npu temneparype Ha 20 ° m 30 ° Bpllle KOMHATHOM
TEMIIEPATYPHI.

3ananue. 3anuch JAHHBIX ONBITA.

Pe3ynbrarsl BHECUTE B TAOIMILy W TOCTPOMTE rpadiK 3aBUCMMOCTH CKOPOCTH
peakumu OT TeMneparypsl. Paccuuraiite 3Ha4eHUE NPAKTUYECKOTO
TEMIEPATYPHOTO KO3(PPULeHTa, ucnonb3ys npasuio Bant-I'odda.

OnbiT 3. BiausiHue nNpPHPOABI PpearupyrinuxX BellecTB Ha CKOPOCTH
XHMHYECKOH peaKkiuu

Boinosinenue. B 18e npoGupku npusieiite mo 2 cm® pactBopa KMnOy u 2-3
KaIlJld pacTBOPA CEPHOM KUCIIOTHL. 3aTeM J00ABbTE B MEPBYIO —
CBCKEMPUTOTOBJIEHHBIN pacTBOP Na,SOs, a BO BTOpyro Na, SOy,

3aganue. 3anuch JaHHBIX ONbITa. OTMETHTE, B KAKOW MTPOOUPKE
NPOUCXOANT U3MEHEHHE OKPAcku pacTBopa. C(HopMyIHpPYHTE BBIBO O BIMSIHUA
MPUPOABI PEATHPYIOLIUX BEIIECTB HA CKOPOCTh XUMHUECKOW PEAKLIH.

BoimosiHuTe pacdernoe 3aganue mo reme « CKOpoCTb XUMUYECKUX
peakuuiny



ATMOCQEPHBIE 3arpsI3HEHUS MOCTENCHHO YHUUTOXAOT 3AIIATHBIA 030HOBBIMA
cioii  3emnn. (O30HOBOMY CJIOK YIPOXKaKOT, MOCTynaromme B arMochepy
(TOpUPOBaHHBIE W XJIOPUPOBAHHBIC, YIiieBoaopoabl — (peon, Hanpumep CCLsF,
CCLF,, CCIF3. OHn xumudecku CTaOWMIBHBI B HWXKHUX CIIOSIX aTMOC(EpHI, HO B
ctparocepe mnonx  AciictBueM  ynbrpaduoneroBoro  u3nydyeHus — CosHOA
Pa3pyLIAOTCS, BBIACISAS ATOMApPHBIA XJIOp, MOCIE YEero HAYMHAKOT MPOTEKATh
PEAKIMK B3aUMOICHCTBUS aTOMAPHOTO XJIOPA C O30HOM.

Paccuumaiime cxopocms maxoti peakyuu ¢ 00pa308aHuemM Kuciopood u
MOHOOKCUOA X1I0pd, ecliu yepe3 15 ¢ nocie Hauana peakyuu MOISPHAs]
KOHYeHmpayusi o3ona oviia 0,3 monw/1, a yepes 35 ¢ om Hauydaia peakyuu cmaid
pasra 0,15 monw/.

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

OmnbiT 1. CMeleHne XuMU4€eCKOro paBHOBECHSI B 3aBUCHMOCTH OT
KOHLICHTPALUH MPOAYKTOB M HCXOAHBIX BEIECTB, NP B3aUMOACIiCTBUN
xJjopuaa xkesae3a(lll) ¢ porannaom kaaus

Oo0opynoBanne u marepuanbl. 1. YeTblpe KOHMYECKME TPOOMpPKH. 2.
[Tunetkn. 3. benwiii 5kpan. 4. Xnopuna xeneza (111) FeCls 0,0025 u. 5. Ponanua
kammss KSCN 0,0025 n. 6. Xmopun kamma KCl (xkpucramnmmueckumif). 7.
JlucTriuMpoBaHHas BOA.

BoinosiHenune paGoTbl. B yeThipe KOHWYECKKHE MPOOMPKH BHECUTE MO S5-7
karens 0,0025 H. pacTtBopoB xmopuaa skenes3a (I11) m popannna kanusi. PactBopsl
pa3MENIAiTe CTEKISHHONW MaJ0YKOil W mocTtaBbTe B WITATUB. OOHY MPOOHPKY C
MOJIYYEHHBIM PACTBOPOM COXPAHUTE Ul CPABHEHHUS PE3YJIBTATOB oOnbiTa. B
OCTaJIbHBIE TPOOMPKK NOOABBTE CICAYIOIIAE PEAKTHBBL B MEPBYHO - 1 Karwiwo
HACHILIIEHHOTO pacTBOpa xyopuaa xenesa (111), Bo Bropyto - 1 Kamiro HaCkIIIEHHOTO
pacTBOpa poAaHUAA KaJlKs, B TPETHIO - HECKOJIBKO KPUCTAIMKOB XJIOPUIA KAJIUSI.
CpaBHUTE MHTCHCUBHOCTH OKPACKH MOJIYYEHHBIX PACTBOPOB C MHTEHCHUBHOCTBHIO
OKPACKH 3TAJIOHA.

3anuch JAHHBIX ONbITA. 3aNMIIATE CBOM HAOMIOJICHWS MPH MPOBEACHHUU
padotel. CoCTaBbTE€ YpaBHEHUE COOTBETCTBYIOLICH OOpaTMMOi peakuuu U
HANWIINATE BEIPAKCHUE KOHCTAHTHI PABHOBECHSI.

1. Kakwue BemecTBa HAXOAATCS B UCCIIEYEMOM PACTBOPE MPHA PABHOBECUU?

2. Kakoe BemecTBo MpuaacT pacTBOPY KPaCHYHO OKPacKy?

3. Kak u3MEHseTCSd MHTCHCUBHOCTh OKPACKM pacTBopa M, B KakoM
HaITPaBJICHUM CMEIIAETCS PABHOBECHE JAHHOW PABHOBECHOM CHUCTEMBI IPH
noOaeneHnu: a) xjopuaa xenesa (111); 0) ponanuaa kanus; B) XJopuaa Kaaus?

4. Kak uW3MEHAIOTCS NpPU OSTOM B KKIAOM ClIy4ae KOHUEHTPaLWU
KOMITOHEHTOB PABHOBECHOI CUCTEMBI a) poJaHuaa; 0) XJI0puaa Kajivs; B) XJIOpHIa
skenesa (III), r) pomaHMma Kanusi MO CPABHEHUIO C WX KOHIEHTPAIMSMU MpPU
YCTaQHOBJICHUH TTEPBOHAYAIIBHOTO PABHOBECHS?

OnbIT 2. Bansiaue TeMnepaTypbl Ha CIBUT XHMHYECKOI0 PABHOBECHS



PeakTtuBbl W Marepuaibl: WOIHAS BOJA, PACTBOP Kpaxmana, HPOOHPKH,
CIIUPTOBKA, AP KATEb.

Boinosinenue padorel. Haneiite B ase mpoGupku 1mo 3 cM® HomHoll BOmbl U
N00aBbTE B KAKAYIO U3 HUX 1O 1-2 kamiu pacTBopa Kpaxmana. Harpeiite oqny u3
npoOupok. CpaBHUTE OKPACKY.

3aganme. VYKaKUTE HANpPABICHHE CABATA XMMMWYECKOTO PABHOBECHS MNPHU
NOBBILICHUH TEMIIEPATYPBI M 3HAK TEITOBOTrO 3(p(PeKTa peakuuu.

Keiic-3apanne no reme Ne 3 «Crpoenue aroma»
IIpakTuyeckas paGora no reme Ne 3: Crpoenue aroma. llepuoanyecknii
3aK0H M nepuoanyeckas cucrema /I. U. MenaeneeBa

eanb 3ansaTHS

1. ITpoBepHUTh UMEIOIIMECS Y CTYACHTOB TEOPETUYECKUE 3HAHUS O CTPOCHUU
aroma.

2. HayunTh onpenensaTh 4uCIO 3JIEMEHTAPHBIX YACTHI] B aTOMAaX KaXAOro
AJIEMEHTA, MPUHAMIEKHOCTh UX K METAJIJIaM WA HEMETAJLIAM.

3. Hayunth n300paxkate CTpOEHHE aroma ¢ nomouisto popmynsl Koccens,
ANEKTPOHHON (POPMYJIBI U TPAPHUECKOM STEKTPOHHOMN CXEMBI.

4. T1oMOYb MOAYUYUTh MPAKTUYECCKUE HABBIKKA OMPEIACIICHUS:
- CTCIIEHEW OKUCIICHHUS aTOMOB;
- HamucaHus (OpPMyN COOTBETCTBYKOIIMX OKCHJIOB, THIPOKCHIOB, JIETYUHX
BOJIOPOJHBIX COEAMHECHUM (MPU UX HAJMYWK ),
- XAQpaKkTepUCTHK  (PUBHYECKUX W XHMHUYECKUX CBOHCTB 3JIEMEHTOB M WX
COCIMHECHUI.

IIpumep. CocTaBbTe 3NEKTPOHHYIO U AJIEKTPOHHO-rpaguueckyto GopMyiy
3JIEMEHTA C MOPSIKOBBIM HOMEPOM 24 1 TalTE MOJIHYIO XapaKTEPUCTUKY STIEMEHTA.
Pemienne. 110 mOpssaKOBOMY HOMEPY 3aKIIFOYAEM: B aromMe 24 3IEKTPOHA.
JIaHHBI 3IEMEHT - XpOM. DJIEKTPOHHAs (POPMYJIa UMEET BUA:
1s?2s*2p°3s?3p°3d°4s!
ONEKTPOHHOU (opMyJe XpomMa COOTBETCTBYET CIEAYIOMIAS 3JIEKTPOHHO-
rpaduyeckas cxema:

3 3d 4s
2s t N
lsT HIH
: M

K L

XapakTepucTuKa aroma Xxpoma
1. Cr — metann, d — 2JIEMEHT.
2. BanentHele cocTtosHus: 1 - VI
3. Bo3MOKHBIE€ CTEIEHH OKHCaeHUs: 0, +2, +3, +6.
Cr’-2e —»Cr? (Cr’-3e —Cr* Cr¥ - 68 —»Cr'®
XPpOM MPOSBIIAET BOCCTAHOBUTEIILHBIE CBOWCTBA.
4. Xpom 0o0pasyeT KUCIOPOAHBIC COCTMHECHHUS



OKcHaet CrO Cr O3 CrOs

I'mapokcuasl  Cr(OH), Cr(OH); H,CrO4
H;CrOs H>Cr Oy
OCHOBHBIC aMm(POTEpPHBIC  KUCIOTHBIC
CBOMCTBA CBOMCTBA CBOMCTBA

CTEIICHb OKUCIICHUA YBEIUIUBACTCA

HMpumep. Kak 3aBUCIAT KUCIIOTHO-OCHOBHBIC CBOMCTBA OKCHIOB U
TMIPOKCHIOB OT CTENIEHU OKUCIICHUSI aTOMOB 3JIEMEHTOB, MX oOpasyromux? Kakne
TMIPOKCHIbI HA3bIBAOTCA aM(PoTepHbIMU (aMonrTamu)?

Pemienne. Eciii  d7€MEHT NPOABIAET NEPEMEHHYIO CTEIEHb OKUCICHUSA U
00pa3yeT HECKOJbKO OKCHIOB W TUIPOKCHUIOB, TO C VYBEJIMYEHUEM CTEHEHH
OKHCJICHUSI CBOMCTBA MOCIECIHUX MEHSIOTCS OT OCHOBHBIX 4epe3 am(OTEPHBIE K
KHACJOTHBIM. OJTO OOBACHACTCS XaAPAKTEPOM SIEKTPOIUTHYECKON IMCCOLMalnu
(noHm3aumu) ruapokcuaoB DOH, koTopas B 3aBUCHMOCTH OT CPaBHUTEIBHOM
MIPOYHOCTH U MONSAPHOCTHU CBA3el D-O n O-H MOXKET MpOTEKATh O ABYM TUIIAM:

JOH! == '+ OH 1o tuny ocuosaruii (1)
BOH =—=H"+ 20" mno tuny kucnor (II)

Ecnu mpounocty cBszeid O-H m 5-O Onu3ku WM paBHBI, TUCCOLMALUS
THIPOKCHIA MOKET OJHOBPEMEHHO npotekark U 1o (1) m mo (II) Tumam. B sToM
ciiydyae peub UAET 00 aM(OTEPHBIX SMEKTPOAUTAX (aM(oauTax), HAMPUMED IS
Cr(OH);:

Cr+ 30H =— CI’(OH)3 = H3;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,0

IIpumep. Hcxoas w3 MONOKEHHS 3JEMEHTA B IEPHOANYECKON CUCTEME M
CTPOEHMSI €0 aTOMa, JATe MOJIHYIO XapaKTEPUCTUKY MapraHua u Opoma.

a) COCTaBBTE JJICKTPOHHBIE W AJICKTPOHHO-TpaduyecKkue GopMyssl aTOMOB
3JIEMEHTOB,

0) onmpeAenuTe, K KaKkoOMy SJIEKTPOHHOMY CEMENCTBY OTHOCSTCS JaHHBIC
3JIEMEHTHI,

B) OMPEACTUTE BO3MOKHBIE BAJICHTHBIC COCTOSIHUS,

I') ONPEACIIUTE BO3MOXKHBIE CTENEHN OKHCIICHUS,

1) HANUUIUTE BO3MOXKHBIE BOJOPOJHBIE M KHCIOPOAHBIE COCAMHCHHS,
OTPEACTTUTE WX KUCIOTHO-OCHOBHOM XapakTep.

Mapeaney — d-a3nement VII-B rpynnel, Mmetajin

2sMn° 1s22s22p°3s%3p3d>4s?

3d 4S
WAL

Atom Mapraiia Ha BHCHIHCM SHCPICTHYCCKOM YPOBHC UMCCT JBa JJICKTPOHA,
OCTAJIBHBIC BAJICHTHLIC JJICKTPOHLI HAXOAATCA HA INOACTHIIAIOIICM d-HOI[ypOBHe.




Tepsist SIIEKTPOHBI, MAPraHeL] MPOSBIISET TOJIBKO BOCCTAHOBUTEBHBIE CBOMCTBA, YTO
XAPAKTEPU3YET €r0 KaK TUIMYHBIA METAIL.
Mn 06pa3yeT OKCHIbl B THIPOKCHUJIBL:

Mn" - 2& —Mn*? MnO — Mn(OH),

Mn' - 3¢ -Mn*? Mn,O; — MI’I(OH)3 (H3MI’IO3)
Mn" - 46 ->Mn** MnO, — Mn(OH)s (HsMnOy)
Mn - 68 -Mn*® MnO; — H,MnO;

Mn® - 78 —Mn"’ Mn,O; — HMnO,

bpom — p-anement VII-A rpyniibl, HEMETaUI

4p
4s
5B 152252203523 p*3d %4524’ [

Ha BHEmHEM 53HEPreTHYECKOM YPOBHE y aroma OpomMa CeMb BAJICHTHBIX
ANIEKTPOHOB. ATOM OpoMa JIErKO TPUHUMAET 3JIEKTPOH, 00pasys OTPHULATEIbHBIN
VIOH:

Br’ + 16 — Br!
[TpuHrMas 30€KTPOHBI, aTOM OpoMa MPOSIBISET OKUCIUTEIBHBIC CBOMCTBA,
YTO XapakTPH3YET €ro Kak TWUNOWYHbIA HeMmetal. bpom oOpasyer neryudee
BOJIOPOJHOE COoeIMHEHHE - OpomMoBoaopoa HBr.
Tepsist SNEKTPOHBI, OPOM MPOSIBISET c1adble BOCCTAHOBUTEIBHBIE CBOWCTBA.
C xucnopoaom OpoM 00paszyeT OKCHIbI M THAPOKCH Il KHCTIOTHOTO XapakTepa:
Br’-1e - Br'' Br,O— HBrO
Br’-38 > Br”®  BnO;— HBrO,
Br’-5e - Br®  Brn,0s — HBrO;
Br’ - 76 — Br"’ Br,O; — HBrO,
JIJisl ycnenHoro OCBOSHHUsS Mareprajia no JaHHOU TeMe 00ydarolmecs
JOJKEH OTBETHTD HA CIIEAYFOIINE BOMPOCHL.

KoHTpoabHbBIE BONPOCHI

1. TaiiTe onpenesieHue NOHATHSIM: aTOM, XMUMHYECKHUI SJIEMEHT.
2. KakoB (pM3HUYECKUI CMBICH MOPSIAKOBOTO HOMEPA XUMHUUYECKHUX SJIEMEHTOB?
3. Kakue KBaHTOBBIE YMCIIA XAPAKTEPUZYIOT IHEPrETUUECKOE COCTOSHUE
3JIEKTPOHA?
4. UTO Takoe «3HEPreTUYECKUI YPOBEHBY, «3HEPTETUUECKUM MOYPOBEHDB)?
5. Tlonw3ysce Tabmuuamu 2—5, BBIMUIIATE XaPAKTECPUCTUKU SJIEMEHTOB 3-TO
nepuoja B Tadbmnuiry No 1.
6. Kak onpenenure MakCUMaIbHOE YMCIIO0 ANEKTPOHOB HA YPOBHE, IOAYPOBHE?
7. UeM oTnM4aeTcs «BO30YKACHHOE» COCTOSTHUE aTOMa OT «HOPMAaJIbHOT0»?
8. Chopmynupyiite npasuia B. KinedukoBckoro.
9. Chopmynupyiite npunuumn [laynu, npaBuno XyHnaa?
10. Jlaiite  cOBpeMEHHYO  (OPMYJUMPOBKY MEPUOJAMYECKOTO  3aKOHA
. . Menneneena.



11. B yem cocTouT (pU3M4eCKuii CMBICII HOMEPA MEprUoa, HoOMEpa TPy ibi?
12. Ha 4eM OCHOBAHO Pa3Muu€ B SJCKTPOHHBIX KOH(PUTypalMsX aTOMOB
3JIEMEHTOB IJIaBHBIX M MOOOYHBIX MOATPYIT NEPHOANYECKON CHCTEMBI?
Tabmuna 1 — XapaKTepUCTUKHU 3JIEMEHTOB 3-T0 MEPUOaa

DJIEMEHT | DJEMEHTHI 3-T0 IEpUoaa
ITokasa 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) sneKTpoHHas
dbopmMyna

6) BAJICHTHBIC
ANIEKTPOHBI

7) creneHu
OKHCJICHUS

8) opOuTanbHBINA
pagnyc, HM

9) noreHuman
HOHU3aMH, 5B
10) oTHOCHTENB-
Hasl SJIEKTPOOT-
PULIATEIBHOCTD
11) popmyna
OKCHJIa

12) popmyna
T'MJIPOKCH 1A

13) xapakrep Ok-
CUJA, THIPOKCHA
14) popmyna
JIETYYEro BOJOPOI-
HOTO COEMHEHUS,
€r0 XapakTep

[Tocne 3anonHenns Tadnuubl 1, 0OOBICHUTE XapaKTep U3MEHECHUIH OKa3aTenen
8,9, 10. Hanviunre ypaBHEHUs PEAKLMH, XapaKTEPU3YIOIIHUE KACIOTHO-OCHOBHBIE
CBOMCTBA TMIPOKCHUIOB.

13. YUto Ha3bIBACTCS SHEPTUECH HOHHU3ANANA, SHEPIUEH CPOJICTBA K DJIEKTPOHY ?

14. Yto Takoe OTHOCHUTEIIBHAS JIEKTPOOTPHALIATEIIBHOCTH?



15. Kak n3meHsieTcs XxapakTep OKCUAOB B 3aBUCUMOCTH OT CTCIICHA OKUCIICHUS
yeMenTa?

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 10.052 0.049 Cl 0.066 0.072
O 0.0068 10.045 0.041 Ar 0.061 0.066
F 0.0060 10.040 0.036

Ne 0,0054 10,035 0,032

Tabnmuna 3 — TloTeHImambl HOHU3AMKA ATOMOB HEKOTOPBIX 3JIEMEHTOB

OeMeHT Il’ 5B Iz’ 5B OIeMeHT Il’ 5B Iz’ 5B

H 13.6 - Na 5,14 47.20
He 24,58 5440 | Mg 7.64 15,03
Li 5.39 75.62 | 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 29.60 | 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 41,07 |Ca 6,11 11,87

Tabnuna 4 — OTHOCUTENBHAS DJIEKTPOOTPULIATELHOCTH 3JIEMEHTOB (O320)

H-2.1
Li-1 Be-15 | B2 C25 |N3,0 |035 |F40
Na-09 |Mg12 |Al-15 |Si-1,8 |P-21 |S-25 C1-3.0
K-0,8 Ca-10 |Sc-1.8 |Ge-1,7 |As20 |Se24 |Br2g8
Rb-0,8 |Sr-1.0 |Y-13 |Sn-1,7 |Sb-18 |Fe2,1 |I1-2.4
Cs-0,7 |Ba-09 Pb-1,6




Tabmuna 5 — CpoacTBO K 3IEKTPOHY HEKOTOPBIX aTOMOB

OJIEMEHT E, »B OJIEMEHT 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. Merannmuueckne CBOiCTBA HAMOONEE BEIPAKEHEI y aTOMa
1) nmuatus

2) Hatpus

3) xanus

4) xanpuus

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

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

2)+31

3) +4

4) +14

4. DnekTpoHHy0 KoHpuryparmio 1s*2s?2p°3s?3p° umeer atom

1) docdopa

2) xJjopa

3) Opoma

4) ¢ropa

5. B nepuose ¢ yBemMUeHHEM 3aps/a siapa aTOMOB METAJUTMYECKUE CBOMCTBA
1) ocnabeparor

2) YCHIIMBAKOTCS

3) HE UBMEHSIOTCS

4) HET 3aKOHOMEPHOCTH



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

2) W3MEHSIOTCS MEPUOINYECCKH

3) yMeHbLIarTCs

4) He U3MEHSIOTCS

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

1) B0

2) AlLOs

3) N,Os

4) P,0;

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

2) YHCI0 HEHTPOHOB

3) 4YMCHO BNIEKTPOHOB

4) 4rCI0 MPOTOHOB

9. Uucno 3HEPreTUYECKUX YPOBHEH y aTOMa, UMEOIIETO 19 pOTOHOB
)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 CTENEHD OKUCIICHHS MPOSIBIISIET AIEMEHT € SIEKTPOHHOM
dbopmynoi

1) ..3s?3p*

2)...4d195¢?

3)...3s*3p°

4)..3d'%4s?

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

2) 5 rpynne, moOOYHOIN MOATrpyIIe

3) 7 rpynne, noO04HOM moArpymnmne

4) 7 rpynne, rJIaBHON NOArPyIIe

15. HanmeHnbIueit 3Heprucii MoHn3anmu 00aaaact
1) xanbumii

2) MBIIIBSIK

3) xpom

4) O6pom

16. YcuneHue KUCIOTHBIX CBOMCTB OKCUIOB IMIPOUCXOIUT B pAay
1) PzOs — SlOz — A1203

2) MnO — MI’IOQ — Ml’l207

3) NzOs — PzOs — ASzOs

4) CI'207 — PzOs — A1203

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

18. BO3MOXHOCTh HAXOXKICHHUSI SJIEKTPOHOB HA OJAHOM OpOUTAIN ONPEIEIISIET ...
KBAaHTOBOE YUCIIO

1) rnaBHOE

2) MarHuTHOE

3) opburansHOE

4) cnuHOBOE

19. 3apsn sapa atoma, UMEIOMIETO 21 3IIEMEHTAPHYIO YACTHUILY, PABEH
1) +7

2) +12

3) +21

4) +10



20. CBOMCTBA aTOMOB XMUMHWYECKHX JIEMCHTOB HAXOIATCS B IEPUOIUUCCKOMN
3aBUCUMOCTH OT

1) maccel aToma

2) Macchl gaapa

3) uncna NpOTOHOB

4) 3apsiia sapa

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

2) aroma Ar

3) aroma Na

4) nona Na"

22. Haubonpluee 3HaYCHUE SHEPrUM HOHU3ALMN Y aTOMA
1) ¢propa

2) Kanmust

3) azoTa

4) xpoma

23. DnexktpoHHas (opMysa aroMa Maprasiia
1)...3s?3p%4s%4p’
2)...3s3p3d*4s%4p!
3)...3s*3p%3d>4s?
4)...3s?3p%3d%s!

24. T'a3000pa3HOe COCIMHEHUE C BOJOPOIOM OOPa3yET SIEMEHT
1) Mn 2) Mo

3) As 4y V
25. Haubompliee 3Ha4€HUE HIICKTPOOTPULIATEILHOCTH Y DJIEMEHTA
1)Be 2) O
3)N 4)C
26. Y atoMma maprasiia Ha d-noypoBHE HAXOAUTCS DJIEKTPOHOB
1) 8 2) 10
3)5 4) 2
27. Hammensblee CpoACTBO K 3JIEKTPOHY 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 PaBHOC

)22 2)10

3)235 4) 14

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

2) HOMEpY psaaa

3) HOMEpPY IPyMIIbI

4) nopsAAKOBOMY HOMEDPY

Keiic-3apanue no reme Ne 4
«Xumu4eckas cBsi3b. CTpoeHHe NMPOCTeHINX MOJIEKY D)
Jlis coemunenuii [, HI, CrCls, PbO,
(H,O),, CH4

a) YKOKHUTE TUI XUMUYECKOM CBSI3U B MOJICKYJIaX;

0) COCTaBbTE AJICKTPOHHBIE CXEMBbI 00pA30BaHMS MOJIEKYJI C
KOB&JICHTHOH CBsA3b10. ONpPeAeanTe BAICHTHOCTh U CTENEHb
OKHCJICHHUS,

B) U300pA3UTE JCKTPOHHBIMUA YPABHEHUSIMU TTPOLIECCHI
00pa3oBaHus MOJIEKYJT C HOHHOM CBS3bIO;

I') YKQ&KUTE TUN TMOPUIU3aLMH YIJIEPOIa B MOJIEKYJIE METAHA U
u300pa3uTe reOMETPUUECKYIO POPMY MOJIEKYJIbI, YKQOKUTE BATICHTHBIA
yroJ.

CdopmyaupyiitTe, Kak BU/ CBSI3U BJIHsIET HA CBOHCTBA XUMUYECKOI0
Bewecrsa?

IIpakTuyeckas padora no remeNe4:
«XHMMHYECKAasl CBSI3b, CTPOEHHE MOJIEKYJD)

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

0) B COCAMHEHHAX C MOHHOHN CBS3bI0 WM300pa3uTe MpOLECCHl 00pa3oBaHHs
MOHOB U3 aTOMOB M CXE€MY 00Pa30BaHMs MOHHOTO BELICCTBA.

B) B COCJAMHEHUSX C KOBAJICHTHOH CBSI3bI0 COCTABLTE DJICKTPOHHBIE CXEMBbI
oOpa3oBaHus MOJICKYJL.

) MOKAXUTE, Kakue OpOMTaId aTOMOB MPUHUMAKOT y4acTHE B 00pa30BaHUU
CBsA3U?

a) OnpenenuTe MOJNSPHBIE M HEMOJIIPHBIE CBSI3U, G U T - CBSI3W, THUII
ruOpuan3alyd THOPUAHBIX CBA3EH.

) OnpeaenuTe BAICHTHOCTb U CTETIEHb OKUCIICHUS SJIEMEHTOB.

3aganue 2. [Tokaxxure MexaHn3M 00pa30OBaHUS:

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



6) nona [Be(OH)4]> u3 monekyn Be(OH), u rumpokcun — wonos (OH),
YK&KHUTE BAICHTHOCTb W CTENEHb OKHCIEHUS aTOMOB B TETPArkMAPOKCOOEpUILIATE
[Be(OH)4 T

3ananmue 3. [laHbl 27EKTPOHHBIC KOHQUTYPALMK BAJICHTHBIX JIEKTPOHOB JIBYX
XUMUYECKHUX DJIEMEHTOB:

... 48 4p*u 1s!

a) Onpenenure 3IEMEHThI, KOTOPbIM COOTBETCTBYIOT JAHHBIE 3JICKTPOHHBIC
KOH(UTYpalMK BaJICHTHBIX 3JICKTPOHOB;

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

B) Onpenenute THAN XUMWUYECKOW CBSI3M B 3TOM MOJIEKYJIE, COCTaBbTE €€
ANEKTPOHHYIO (POPMYITy U M300pa3uTe CXEMY NMEPEKPHIBAHUS ATOMHBIX OpOUTAIICH.

) YKOKUTE TUIT MOJIEKYJIBI.

3ananne 4. CocTaBbTe IEKTPOHHBIE (POPMYJIBI AaTOMOB: (TOpA, a30Ta, OpoMma,
JKENIE3a, HUKEIS, KaTbLIMSL.

BasieHTHBIE 37IEKTPOHBI PaCIPENCTUTE O OPOUTAISIM.

Onpenenure BO3MOXKHBIE BAJICHTHOCTH M CTCIIEHW OKMCIICHHS 3THX
3JIEMEHTOB.

OObsacHUTE, MOYEMY BbICHIAs CTENEHb OKHUCIEHHWS aroMOB (propa, as3ora,
JKEJIe3a U HUKETIS HE COOTBETCTBYET HOMEPY TPYIIIIbI?

3aganmne S. JlaHbl 3JCKTPOHHBIE KOH(QUIYypalMKM BaJCHTHBIX 3JIEKTPOHOB
XUMUYECKUX DJIEMEHTOB:

.6st L 3spl L 5s?5p° L Astapt, | 3d%4s?

a) Onpenenure 3JIEMEHThI, KOTOPbIM COOTBETCTBYIOT JAHHBIE 3JICKTPOHHBIC
KOH(UTYpalMK BaJICHTHBIX 3JICKTPOHOB;

0) CocTaBbTe BIEKTPOHHBIE (DOPMYJIBI ATOMOB, PACTIPEACIIATE AIICKTPOHBI MO
opOUTAIAM, ONPEAETUTE BO3MOKHBIE BAJICHTHOCTH W CTEMICHHA OKUCIICHHUSL.

B) CocTaBbTe (JOPMYJIbI OKCHIOB U TUAPOKCUIOB, HA30BUTE MX, YKAKUTE TUIIBI
CBSI3CH MEXAYy aTOMaMU B MOJIEKYJIAX.

r) Pacnonoxure BbICIIME TUAPOKCHIBI B MOPSIKE YBETUUYEHUS KUCIOTHBIX
CBOWCTB.

3apanme 6. Onpenenure U3MEHEHUE TIONIIPHOCTH CBSI3H B PAAAX MOJIEKYJI:

a) PH3; H,S; HC1

6) HzO; HZS; H,Se

B) HF; HCI; HBT; HL.

3ananme 7. Pacnonoxute npencrapieHubie mosiekyisl: Cly; HoS; HBr; CO;
NH;3; BeH, B nopsiike yObIBaHUSI OJIIPHOCTH CBSI3U. Y KAKUTE, B MOJIEKYJIE KAKOTO
COCIMHEHMSI UMEET MECTO Sp — ruOpuan3anus. COCTaBbTE SIEKTPOHHYIO (OPMYITY
ATOW MOJEKYJIbI, N300pa3uTe MEPEKPHIBAHUE ATOMHBIX OpPOMTAlCi B MOJEKYIIE,
YKQKUTE TUT MOJICKYJIbI.

Keiic-3aganue nmo teme Ne 4 « KomnjieKkcHbIe coeIHHEHHSI»
Onbit. IorydeHne U UCCACI0BAHHE CBOIICTB KOMILICKCHOTO

coeqnHeHus cyabdara rerpaammunomenu (1I)
PeakTuBbl: pactBop cynbdara meau 1 H., pacTBop xjopuaa Gapus 1 H.,



0JIOBO METAINTIMYECKOE, KOHIECHTPUPOBAHHBIA pacTBOpP aMMHUaKa.

[Tomecture B 2 mpoOupkm mo 10 kanens pactBopa cyib(dara meau u
N00aBbTE B OJIHY M3 HUX 2 KAIUIHA XJI0puaa Oapusi, BO BTOPYIO — BHECUTE KYCOUEK
I'PaHyJIMPOBAHHOTO OJIOBA.

[TonyunTe KOMIUIEKCHOE COCIAMHEHWE MEAM: JIsi 3TOTO BO3BMHUTE B JBE
npoOupku no 5-6 kanenb cyiabdara meau U 100aBpTe U30BITOK 25 % pacTBOpa
aMMMaKa 0 OJHOT0 PAaCTBOPEHHS, BBINIABIIEIO BHAYAJIE OCAIKA.

B npoOupku ¢ KOMIJIEKCHOW CONBKO M00aBBTE. B OJHY M3 HUX 2 KaruiH
xjiopuaa 6apusi, BO BTOPYIO — BHECUTE KYCOUYEK IPAHYIMPOBAHHOTO OJIOBA.

3ananue. 3anuiuuTe JAaHHBIE ONBITA.

1) Kakue u3amMeHeHust B mpoOUpKax B Xo¢ oneiTa Bel HabmogaeTe?

2) CocTaBbTE YPaBHECHMS OCYIIECTBUBLIMXCS PEAKIIMA MEXKTY BEIIECTBAMMU:

cyJibpaToM MEAN U XJIOPUAOM Oapusi,

CyJib(aTOM MEJU U OJIOBOM,

cyibpaToM MeaM M aMMHUAKOM C OOpa30BaHUEM KOMIUIEKCHOTO
COCIMHCHUS

cynbdarom Tetpammunamenu (11) u xmopumom Gapus,

cynbdarom TerpammunamMenu (11) u omosom.

3) Kakas u3 BbllIEyKa3aHHbIX peakui He nmpoTtekaet? [louemy?

4) OObscHUTE, B YEM pa3Ivuds B XUMHYECKMX CBOWCTBAaX MPOCTOH H
KOMIUIEKCHOM cOJIn?

5) /laiiTe MONHYX XapaKTEPUCTHKY KOMIIJIEKCHOTO COCIWHEHUS, YKa3aB —
BHYTPEHHIOKD M  BHEHIHIOW  cepbl, KOMIUIEKCOOOpA30oBaTellb, JUIaHIbL,
KOOPAMHALIMOHHOE YHCJIO.

6) YuuTeIBas, YTO JAHHBIEC MO MOJIIPHOM 3JIEKTPONPOBOJHOCTHA PACTBOPA
KOMIUJIEKCHOTO COCIMHEHH S YKA3bIBAKOT HA TUCCOLMALIMIO €TI0 HA 2 MOHA, HAMAIIUTE
YPaBHEHHUE €T0 SJIEKTPOTUTHUECKON AUCCOLNALIAH.

7) Ha ocCHOBaHWMM TPOBEACHHBIX OMBITOB CPOPMYIUPYITE BBIBOA: KAKUE HOHBI
KOMIUIEKCHOTO COCIMHEHUSI — BHYTPEHHEH MM BHEIIHEH C()Eepbl MOTYT BCTyNaTh B
peakmuu HOHHOTO oOMeHa?

Keiic-3ananne no reme Ne S
«PacTBoOpbI: pacuyeTHbIH NPAKTHKYM)

Cpopmyaupyiite caeayomme TMOHATHHA, NOpeAcTaBbTe  (OpMYyJbHbIE
BbIpaKeHUsI:
MaccoBast 10Jis1 paCTBOPEHHOIO BEILECTBA, MOJISIPHAs KOHLICHTPALMs, MOJISIpHAs
KOHIICHTpAllisl JKBUBAJIEHTOB, MOJIsUIbHAS KOHIEHTpAllMs, TUTP PacTBOPa,
TUIOTHOCTB PACTBOPA, apeoMeTP (HA3HAYCHHE ), KPUCTAJUIOTHPAT.
3apanme. 1. M3yunre TeOpETUUYECKUNA MAaTEpUa 110 JAHHOW TEME;

2.PemmTe 3amauM BalIEro BapuaHTa, OTHOCSIIMECS K WM3Y4YacMOH TeEMeE,
CMOTpH
AnekcannpoBa, 3.A. Tumodeera U.10., UHIUBUIYAJIbHBIE 3AJIAHUA
JUII CAMOCTOSTEJIbHOM PABOTEI CTYJIEHTOB T10 XUMUH: yue6Ho-
Meroanueckoe mocodue/ I3.A. Anekcanaposa, UIO. Tumodeera - KpacHonap:
Kyol'AY, 2016 — 65 c.
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Ipumep. Borunciaute: a) MacCOBYIO JOJIO BeleCcTBa (®) B MPOLEHTaX; 0)
MOJISIDHYEO ~ KOHIIEHTPALMIO pacTBOpa ¢, B) MOJSIPHYK) KOHILIEHTPALMIO
SKBUBAJICHTOB Co; T) TUTP PacTBOpa OpTOo(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
oO0bemoM 282 cm?® para 282 r, Toraa Macca mojly4eHHOTo pacTBopa: 18 + 282 =
300 r u, caeA0BATEIBHO,

a)%(B):M-IOO% 0% =18 100% _ o,

) (B) 300
0) HaxoaUM Maccy 17 KUCIOTHI:
m(kucynotel) = p-V =1,031 - 1000 = 1031 r
Beraucnsem maccy KucCioThl, coaepskameiics B 1031r pacteopa:
m(kucnomot) = m( pacmeopa) - @

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

MOoJISIpHYIO KOHLICHTPALMIO PAacTBOpPa HAaXOJUM JCIICHUEM MAaCChl KHUCIOTHI,
conxepxarieics B 11 pactBopa Ha MoJisipHyto maccy HsPOy (98 1/ monb):

¢ =6 1,86/98 =0,63 moap/n unu 0,63 M;

B) HAXOJIMM MOJISIPHY FO KOHIICHTPALMIO 3KBUBAJIEHTOB PACTBOPa (HOPMAIBHOCTB )
oprodocdopHOi KuCIOTEL. MonsipHas Macca SKBUBAICHTOB KHUCJIOTHI PaBHA:
M,s(H3PO4)= M(H3PO4)/3 = 98/3 = 32,66 1/M07b, TO Css = 61,86/32,66 =
1,89 1 uau 1,89 Moab/m.

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

OmnbiT. lIpurorosienne pactBopa XJOpHAa HATPUS € 33JaHHOM
MAaCCOBOH J10J1eH

PeakTuBBI: KPUCTAJUIMUECKUN XJTOPU HATPUS, TUCTUIJIMPOBAHHAS BOJA.

Boinosnenne paGorsl. 1. Paccuwmtaiite maccel xjopujga Hatpus U 00BEM
BOJIbI, 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 PacyeTy MacCy XJIOpHUAa HaTpus (Mpu
B3BEIIMBAHUA HEOOJBIINX HABECOK MCMOJIb3YHTE 4aCOBOE CTEKIIO).

3. OTMephTE LHMAUHAPOM HEOOXOOUMBIA OOBEM IUCTHIIIMPOBAHHOW BOJBI.
Hagecky conu nepeHecute B cTakaHuuk eMKOCThI0 200 mit. Bo uzbexkanue notepb
ConM 0OMONTE OFOKC M3 MPOMBIBAJIKM HAJ CTAKaHOM BOAOW. OCTaBIIYIOCS BOAY B
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LWJTMHAPE NEPENICHTE B CTaKaH N0 CTEKIITHHON Mmajmoyke. PacTBop nepemeraire 10
[TOJIHOT'O PACTBOPEHUS KPUCTAIIIIOB COJIH.

4. H3MepbTe IUIOTHOCTH NPUTOTOBIICHHOIO pacTBOpa dpeomMempom B
LWIMHAPE, B KOTOPBIA MEPEHECUTE HCCIEAyeMblid pacTBop. C 3TOM LENBIO B
LMJIVHAD, 3al0JIHEHHBIN, TPUMEPHO HA ¥4 MCCIELYEMBIM PACTBOPOM, OCTOPOKHO
NOTPY3HUTE aPEOMETP, HE BBIYCKAasl €ro U3 PyK 0 TEX MOP, MOKa HE YOEAUTECh, UTO
apeoMETP ILJIaBaCT.

ApEOMETP IOJDKEH HAXOAWUTHCS B LEHTPE LWIMHIAPA U HU B KOEM CITydae HE
KacaTbCsl CTCHOK WM ObITh OJIM3KO K HHMM, TaK KAaK M3-3a MECHHMCKA MOKAa3aHWs
uckaxaroTcs. COBEPIICHHO HEAOMYyCTHMO, 4YTOOBI apeoMeTp Kacalucs JHa
mvHApa. OTCYET NMPOM3BEAMTE MO JEICHUSAM LIKAJIbl apeOMETPA, HA YPOBHE
BEPXHET0 Kpasi MEHUCKA JKAJIKOCTH.

5. Tlo coOTBETCTBYIOIICH TaONMIE COPABOYHHUKA HAWIUTE KOHIEHTPALIMIO
pactBopa. Ecniu B Tabnuie HET mU@Pbl, TOUHO OTBEYANOWIEH OTCYETY MO IIKAJIE
apeoMeTpa, TO  KOHILICHTPALMIO  PACTBOPEHHOI'O  BEIIECTBA  BBIYHCIIUTE
unmepnoauposarues o IByM ONKaWIINM BEIMYMHAM.

Takass MHTEPNOJSALUS MOKET NMPUMEHATBCA TOIBKO B TOM Clydae, KOraa
PacTBOPBI HE OYEHb KOHLEHTPUPOBAHHBIE.

JUIs O4E€Hb KOHLEHTPUPOBAHHBIX PACTBOPOB CIEAYET MOJIb30BaThCS OoJee
noApoOHBIMU TaOMMIAMH, C MEHBIIMMH HHTEPBAJIAMU B 3HAYEHUSIX TUIOTHOCTH.

3anuce AaHHBIX ombiTa. 1. Bece pacuersl M pe3ynbTarel B3BELIMBAHUS
3aMUALIATE B JIAOOPATOPHBINA KYpHAL 2. BBIUMCINTE MOJSPHOCTH U MOJSPHYIO
KOHUEHTPALMIO SKBUBAJIEHTOB (HOPMAIBHOCTH ) MOJIyYEHHOTO PACcTBOPA.

Tabmuna — [LTOTHOCTE pacTBOPOB XJIOPUJA HATPUS PA3IMYHON KOHLICHTPALMK
npu 15 °C, r/em?

Maccosas mons, % NaCl
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
«PacTBOPBI IEKTPOJTUTOB)

Omnpit 1. Xapaxkrep auccounanuu rugpokcuaos. Iloaydyenne ruapoxcuaa
MarHusi
PeaxkTuBbI: pacTBOD XJI0pUAa Maraus 1 H., pacTBOp ruaApoKcuaa Harpus 1 H.,
PacTBOP COJISTHOM KUCJIOTHI 1 H.
Boinosinenue onbita. B 1Be mpoOupku BHecUTe 10 5-6 kanenb 1 H pacTBopa
XJIOpUAA MarHusg U J00aBbTE B KAKAYIO MO 5-6 Kamenbk 1H. pacTBOpa rMApPOKCHIA



HaTpUsl.

B nepByro npodupky k ocanaky nodasbte 8-10 kanens 1 H pacTBOpa CONSTHOM
KHUCTIOTHI, a B APYryro 8-10 kanene 1 H pacTBOpa rTMAPOKCUIA HATPHUSL.

3aganue. 3anuch JAHHBIX ONBITA

1) Kakue npusHaku peakumii Bel Habmonaere? B kakom cinydyae HaOnroaaeTcs
pacTBOPEHHE OcaaKa’?

2) Hanummre MONEKyJsPHbIE U HOHHO-MOJIEKYJISIPHBIC YPABHEHHS PEAKLVH:

NOJTYYECHHSI THIPOKCUA MATHHUS,

THAPOKCUAA MAarHus ¢ COJITHOM KUCIIOTOM,

THIPOKCUAA MATHUSL C THIPOKCUIOM HaTpHsl.

Kaxas peakumst He mpoTeKaer?

3) KakoB xapakTep aucconuanuy ruIpOKCHIA Maruusi? 3anuiunTe ypaBHEHUE
JUCCOLMALNY TUAPOKCHIA MATHUSL.

Onpit 2. Ilosiy4eHne U CBOICTBA TNAPOKCH/IA IINHKA
Boinosinenue onbiTa. B naBe npobupkm BHecute no 5-6 kanemb 0,5 H
pactBopa cyiab(ara nuHKa M 100aBbTE B KaXAYK MO 2 Kamiv 2 H pacTBOpa
TMIPOKCHIA HATpHs 10 MOMEHTa oOpa3oBaHMs ocaika. B mepByro mpoOMpKy K
ocaaky A00aBbTE MO KamwisiM 2 H PacTBOP XJIOPOBOAOPOJHOW KHCIOTHI 10
PACTBOPEHHS OCAIKa, a B IPYTYIO — M30BITOK 2 H pacTBOpa rMAPOKCHIA HATPUs 10
IOJIHOTO PAaCTBOPEHHUS OCAIKA.
3aganue. 3anuch JAHHBIX ONBITA.
1) Kakue npusnaku peakuuii Ber HaOnromaere?
2) Hanummre MONEKYJSIPHbIE U HOHHO-MOJIEKYJISIPHBIC YPABHEHHSI PEAKLIMA.
3) KakoB xapakrep nuccouualy ruIpoKCHIa MHKA? 3anuinuTe ypaBHEHUE
JMCCOLMALIMY TUIPOKCHIA [IUHKA.
OmnbiT 3. Bausiaue co/u ¢J1a00ii KHCJI0THI HA AUCCONHALTMIO ITOH KHCJI0TbI
BoinosHenune onbiTa. B n1Be mpoOupku BHecutTe no 5-7 kanenb 0,1 H
pacTBOpa YKCYCHOM KHCIOTBHL. B Kaxayto npoOMpKy NpuOaBbTE OIHY KAaIlTHO
WHAMKATOpa METUJIOBOIO OpaHkeBoro. OmHy MpoOMPKY € YKCYCHOH KHCIIOTOM
OCTAaBbTE B KA4ECTBE KOHTPOJBHON, @ B APYIYKO BHECHUTE 3-4 MUKPOLUNATEISA
KPHUCTAJUIOB alleTaTa HaTpus U MEPEMELIANTE PACTBOP CTEKIIAHHOMN MATIOYKOM.
3aganue. 3anuch JAHHBIX ONBITA.
1)Kakue npuszHaku peakumii Bel Habmogaere?
2)Hanuimre MOJIEKYJISIPHBIE H MOHHO-MOJIEKYJISIPHBIE YPABHEHUS PEAKLIA.
3) CdopmymupyidTe BBIBOJIBI O BIUSHUM COJAM ClHa00OH KHCJIOTHI Ha
JIMCCOLIUALIAIO DTON KUCIIOTHIL.
OmnbiT 4. Bausiaue o1y ¢J1a00ro OCHOBAHHSA HA JHCCOLHALMIO 3TOTO
OCHOBAaHUSA
BoinosHenune onbiTa. B n1Be mpoOupku BHecutTe no 5-7 kanenb 0,1 H
pacTBopa ammuaka. B kaxayro npoOMpKy npuOaBbTE OAHY KaIUIKO PacTBOpa
uHaAnkKaropa (enondranenna. OaHy TPOOMPKY ¢ paCTBOPOM aMMHUAKa OCTaBbTE B
KaueCTBE KOHTPOJIBHOM, a B APyryro no0aBbTe 3-4 MHUKPOLINATENS KPUCTAILIIOB
XJIOpHUAa aMMOHUS U MEPEMEIIANTE PACTBOP CTEKIIAHHOMN MAIIOYKON.
3aganue. 3anuch JAHHBIX ONBITA.



1) Kakne npusnaku peakuuii Ber HaOnromaere?

2) Hanummre MONEKYJSPHbIE U HOHHO-MOJIECKYJISIPHBIC YPABHEHHSI PEAKLHA.

3) ChopmynHupyHTE BBIBOIBI O BIMSIHAA COJIH CJIA00TO OCHOBAHUS HA JUCCOLUALINIO
3TOr0 OCHOBAHMUS.

Keiic-3aganue no reme Ne S
«by(epHbie pacTBOPHI M KX OHOJIOTHYECKOE 3HAYCHUE»

IIpumep. Paccuuraiite pH Oydeproro pactBopa, coaepxkatero 0,1 moms NH,OH
u 0,1 mone NH4CI. Kak namenutbesa pH: a) npu no6asnenuu k 1 1 pacteopa 0,01
mosb pacteopa HCI; ©0) mpu mobGaenenuu k 1 1 pactBopa 0,01 monbs pactBopa
NaOH; B) npu paz0aenenuun pactBopa Bojoid B 10 pa3? KoHcTaHTa nucconuanuu
ruapokcuaa amMonuss K= 1,79:107, pK,=4.75.

Pemenune J[naammuaunoii OyepHoii cuctembl
Co
pH =14 —pK, + lgc—

01 _
0,1

2

[Tpn noGaBnenmm 0,01 monp pactBopa HCI KOHUEHTpauust ruapoKcuaa
aMmMOHusl yMeHbImaeres 10 0,09 mMonb, a KOHUEHTpauus XJIOpUIa aMMOHMS
Bo3pacraet 10 0,11moub.

Haxo M 3HaueHue pH: pH=14-475+1g 9,25.

0,09

0,11
[Tpu noGaBnenunm k 1 ;1 pactBopa 0,01 mombp pactBopa NaOH  paBHOe

konmumuecTBo Moneil NH4CI npeBparutses B NH4OH, Torna nomyuum:

011
H=14-475+1g>—" =9 33,
P ’ g0,09 ’

[Tpu pazbaBnenun pactBopa B 10 pa3 umeem:

0,01
H=14-475+1g=>— =925,
p ’ gqm ’

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

Onpit. U3y4eHue cBoiicTB Oy(pepHBIX cMeceii

Peaxtusbi: 0,1 H pactBopbl HCI m NaOH, (¢ukcanan nisi mpuroToBICHUS
aneTarHoil OyepHOil cMeCH, YHUBEPCAIbHBIA MHAUKATOP.

Boinosinenue padorel. B Tpu mpoOupkm BHECHMTE MO S5 MJ alETaTHOIrO
Oy(depHoro pactBopa. PactBop B mepBoii mpoOWpke pa3daBbTE B JBa pasa
JUCTAJUTMPOBAHHON BOJOM, BO BTOPYIO MPOOUPKY MpHOABbTE 2—3 KaIuld pacTBOpa
XJIOPOBOJAOPOAHON KUCIIOTHI, B TPETHIO MPOOUPKY 2—3 Kalljik pacTBOpa rUAPOKCUAA
HaTpud. B kaxayr npoOupky mnpudaBbTe no 3—4 Kamiv YHHBEPCATBHOIO
uHAMKaTopa. OTMETBTE LIBET PACTBOPA B KAKI0M MPOOUPKE.

3anuce Oanneix onwima. Chenaite BBIBOJA O BIMSHMM Ha BenuuuHy pH
Oy(epHoro pacTBopa pazdaBicHus, 100aBICHUS KUCIOTHI, IIETIOYH.



Keiic-3ananmne no reme Ne S
«I'mapoaus coneii. Bonopoanblii moka3areyby»
Omnbit. «I'napoans coseii. Onpenenenne pH pacTBOpOB pa3jiMYHbIX 10
COCTABY I'MAPOJIU3YIOLIUXCS COJIeH»

PeaxTusbl: pacTBop cynbdara antomuaus 0,5 H., pacTBop xsopuaa Hatpust 0,5
H., KPUCTAUIMYECKANA CyIb(PUT HATPHsl, KPUCTAJUIMYECKUN KapOOHAT HaTpus,
JUCTUIITTIMPOBAHHAS BOJA.

Boinosnenne onbita. CHavana NpuroToBbTE PACTBOPHI KapOOHaTa U cyJib(pura
HATpUsL, JJIs1 Yero BHECUTE MO 1 MImaTesto cojich B OTNENbHbBIE MPOOUPKU U T100aBbTE
5 MJT IMCTWJUTMPOBAHHOM BOJIBI, TIIATEILHO BCTPSXHUTE.

B 5 npobupok naneiite mo 10 kanens: B 1-10 - TUCTAIUTMPOBAHHOM BOJIBL, BO 2-10
— pacTBOpa Cyibdara aJtOMUHMS, B 3-F0 — pacTtBopa Cyib(pura Harpus, B 4-10 —
pacTBOpa XJIOpUAA HATPUs, B 5-10 — 5 Kanenb KapOoHaTa HaTphsl U 5 Karesb cyibdara
ATFOMUAHUSL.

B xaxayto mpoOupKy MONOKWTE MO KYCOUKY YHUBEPCATBHOW WHAMKATOPHOM
Oymarm.

3aganust. 3aUCh JAHHBIX ONbITA.

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

2) Kakue u3meneHvst HabmoaaroTes B S-if mpooupke? Kakoe BEIECTBO BhITANIO B
BUJIE OCAJIKA U BBIIEIUAJIOCH B BUJIE ITy3bIPHKOB rasa?

3) CocTaBbTe YpaBHEHHUSI PEAKIMA B MOJIEKYJSPHOM W MOHHO-MOJIEKYJISIPHOM
BUJIE:

TUJPOJIN3a CYIb(aT ATFOMUHMSI,

TUJPOJIN3a CYIb(UTA HATPUS,

TAAPOJIM3a XJIOPUIA HATPUS,

00pazoBaHus U TUAPOJIN3a KapOoOHATa aTFOMUHMUSI.

Kakas peakuus He mpoTekaet?

4) 3anosHuTe TA0AMITY, YKA3aB CBEICHUSI 0 THIAX MMAPOJIN3a

Conb 00pazoBaHHas [Tpumep pH Okpacka
CONHA YHUBEPC.
WHTUK.
CunpHBIM Cnaboit
OCHOBAHUEM KUCJIOTOM
CnabbmM CunbHoit
OCHOBAHUEM KUCJIOTOM
Crnma0pm Cma0oit
OCHOBAHUEM KUCJIOTOM
CHUIbHBIM CusbHOi
OCHOBAHUEM KUCJIOTOM

KecTrocTs BOABI
Ennnuneli m3mepenus xectkocth (OK) Boawsl B cucteme CH  sBhsieTcs
MOJISIpHAs KOHLEHTpaLus SKBUBaIEHTOB (C.,,) B pacueTe Ha 1 M pacTBOpa.






Cpena cozpmaercss myTeM O00aBlIEHUST aMMHUA4YHOrO Oy(QepHOTO pacTtBopa
NH4OH + NH4CI. I1pu peakium noOHbI BOAOPOJA 3aMEIIAKOTCS HA MOHBI KaJIbIUS U
MarHusl.

HWHauKkatopoM CIy>KUT OOBIMHO XPOMOTEH 4YepHbIi crnenmanbHbiii ET-00,
obpasyromuii ¢ monamu Ca** u Mg?* pacTBOpUMBIE KOMIUIEKCH BUHHO-KPACHOTO
LBETA:

Ca’* +HInd* = Calnd- + H"; Mg? + HInd>* = MgInd + HY;

BuHHo-KpacHbIIT BunHo-KpacHbI

KOHCTaHTHI yCTONYMBOCTH DTHX KOMILIEKCOB PaBHBI COOTBETCTBEHHO 2,6-10°
1 1-107. Ho koHCTaHTHI ycToMYnBOCTH KoMIuiekcoB Ca’" u Mg** ¢ KOMILIEKCOHOM
III ropazgo Gombmie (3,7-107 u 5-10%). TlosTOMY NIpH TUTPOBAHHH KOMILIEKCHI
METaJIJIOB C HHANKATOPOM Pa3pyLIAOTCs B 06pasyroTcs 60jiee IPOUYHbIE KOMITIEKCHI
¢ kommnekconoM I (mpu pH=10).

CaInd” + Naz[H:Y] =Naz[Ca Y] + HInd > + H*

BunHo-KpacHbI Tomy6oii
Mg Ind- + Naz[H:Y] = Naz[Mg Y] + HInd > + H*
BunHo-KpacHbIi Tomy6oit

B SKBUBAJIEHTHOW TOYKE BHMHHO-KPACHAas OKpacka pacTBOpa CMEHSETCH
rony0oii BCJIEACTBHE HAKOIUICHHAS aHUOHOB WHAMKATOPA.

HeoOxomumyro it onpeAcsicHuss aMMOHUHYK0 Oy(depHYr0 CMECh
NPUTOTABIIMBAOT B MEPHOW KoaOe BMecTUMOCTBEO 1000 mn, cMmemmBas 100 mu
pacTBopa xJiopuaa aMmmoHus ¢ maccoBoi moneid NH4Cl 20 % co 100 M pactBopa
ammuaka ¢ maccoBoit nosieii NH; 20 % u noBoast 00beM CMECH AMCTHIUTMPOBAHHOMN
BOJOH 10 MeTku. OOBIYHO NpUpoAHyr0 Boay TUTpyroT 0,05 H pacTBOpOM
Komiuiekcona III. PacTBOp MpUroTaBIMBarOT W3 TOYHONW HABECKHM XUMHUYECKH
YHCTOrO  mpenapara,  yuyuTeiBasg, 4ro  (opmyna  kommuiekcona Il
NayCi0H140sN22H,O, a monsgpHas Macca 3KBUBAJIEHTOB €r0 B JAHHOW peakuuu
paBHA MOJIOBUHE MOJIIPHON Macchl (Z = 2). MHOrma KOHIEHTpAIM0 pacTBOpa
KOMITJIEKCOHA ycTaHapauBaroT o 0,05 H pacTBopy cynbpara maraus MgSO,-7H,O,
MPUTOTOBJICHHOMY M3 (prKcaHasa (M 0 XJIOPUY KaJIbIIHs).

Keiic-3ananue no reme Ne S

«Omnpenenenne o0meH MKECTKOCTH BOAbI KOMINIEKCOHOMETPHYECKHUM
TUTPOBAHUEM))

OGopya0BaHHE H PEAKTHBBI: KOJObI KOHHYECKHE BMECTUMOCTBIO 250 cM?;
OropeTka Ha 25 MJI, YKpEnyIeHHas B mTartuee; (apPopoBbIi CTAKAHUMK ISl CIIMBA,
pacTBOp komruiekcoHa I1I; OydepHbiii pacTBOP, XpOMOT€H YEPHBIA CeIUaTbHBINA
ET-00 (unaukaTop).

Bovinonnenue ananuza. llpexae, 4YeM BOCHONB30BAThCA OIOPETKOM, €€
BBIMOITE, MOOMBAsCh, YTOOBI KUIAKOCTh CTEKJIAa CO CTCHOK PAaBHOMEPHO, HE
OCTaBJIsis Karemb. 3areM OIOpPETKYy TPU pasa OMOJIOCHHTE pabouuMM PacTBOPOM,
KOTOPBIM OyaeTe TUTPOBaTh (pacTBopoM KomimiekcoHa I1). C momMoibo BOpOHKH
OFOPETKY HAIOJIIHUTE PACTBOPOM BBIIIE HYJIEBOTO JCTICHUS, 3AMOJIHATE OTTAHYTYHO



TPYOKY («HOCHKY), cleis, 4ToObl B HEl HE ocTaBaloch Bo3ayxa. [locne 3toro
00s13aTebHO yOEpUTE BOPOHKY M YCTAHOBUTE PACTBOP Ha HYJICBOE JEJCHHE (IO
HUKHEMY MECHHCKY ).

BrInonHsist TATpOBaHUE, caeayeT COONMOAATh CAEAYOIINE MPaBUIIA.

1. Kaxknoe THTpOBAaHWE HAUYMHAIOT C HYJIEBOTO ACIICHUS LIKAJIbI, TaK KaK MPH
3TOM KOMIIEHCUPYIOTCSl MOTPEMIHOCTH KaTMOPOBKH OFOPETKH.

2. TutpoBaHUE MPOBOIAT HE OYEHBb OBICTPO (3—4 Kaliu B CEKyHAY), MHAYE
pacTBOp HE OyAeT BOBPEMS CTEKATh CO CTEHOK M OTCUET OKAKETCS HEBEPHBIM.

3. OObeM pacxoayeMoOro Ha TUTPOBAaHHME PAaCTBOPAa HE JOJDKEH MPEBBILIATH
EMKOCTH 0Z1HOM OropeTkn. OTcyeT 00beMa MOCIIe BTOPUYHOTO HAMOJTHEHHS CHITBHO
CHIKAET TOYHOCTD ONPENCIICHHSI.

X00 onpeodenenusn. B TWATENBbHO BBIMBITYIO KOJOY Ui TUTPOBAHUS
oTMepbTe muneTkol Mopa 100,0 ¢M® mccnenyemoii Boasl W mpuieiite 5 cm?
aMMOHHUIHHOM OyQepHoii cMmecu. BHecute Ha koHue mmnarens ~20—30 mr cyxoi
CMECH MHIUKATOPA ¢ XJIOPUAOM HATPHs O MOSBICHUS XOPOLIO 3aMETHOM, HO HE
OYECHb TEMHOI BUHHO-KPACHON OKPACKH.

TurpoBanme. [IpubapnsiiTe Mo KamasiM KOMIUIEKCOH K BOJE MEJJICHHO,
MOCTOSIHHO BCTpsixMBas KoJIOy ¢ BOJOH, HaOMroAas 3a OKpackod pacTBopa.
TuTtpyiiTe 10 nepexoaa OKPaCKu W3 BUHHO-KPACHOH B rOJIyOyHO OKPacKy OT OJHOM
JVIIHEH Karum TuTpanTa. JlaHHble 3aHecuTe B Tabmuny. [loBropute TMTpOBaHME
2—3 paza U M3 CXOIAIIMXCS OTCYETOB BO3BMHUTE CPEIAHEE 3HAYEHUE. 3AHECHUTE
JAHHBIE TI0 TATPOBAHMIO B TAOIMILY
TabGnuna — JlaHHbIE TATPOBAHUS

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

Vg ’

rae  Cr — MosspHas KOHLIEHTpaLKMs SKBUBAJIEHTOB pacTBopa koMiuiekcona I1I;

V1 — cpennuii 00beM padoOyero pacTBopa KOMIUICKCOHA, 3aTPAy€HHBIA Ha
THTPOBAHUE, CM>;

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

1000 — ko> duimenT nepecyera Ha 1 am°,

CpaBHUTE pe3yNbTaThl PacyeTa C JAHHBIMHM TAOJIMIIBI TOKA3ATENCH KayecTBa
BOJI A CHICJIANTE BBIBOJ O JKECTKOCTH HUCCIIEAYEMON BOJBI.

Keiic-3ananust mo reme Ne S
«IlosrydyeHue U CBOICTBA KOJUIOMJAHBIX PACTBOPOB)»

Henab padoThl: 03HAKOMUTBECA C KOHACHCALMOHHBIM METOAOM IOJYUYEHUS

KOJUTOMJHBIX PacTBOPOB, BBIACHUTH BIMSHUE BHEIIHMX (PAKTOPOB HA HX



CTaOWIBHOCTB, MOJYYUTh TPEACTABICHAE O CTPOCHUN MHLIEIUT 30JICH, KOArysuu
KOJUTOMIHBIX PACTBOPOB ACHCTBHEM PACTBOPAMH JIEKTPOJIUTOB.

3ananme 1. [TonyuyeHue ceiss KPEMHUEBOW KUCIIOTHI

[TomectuTe B mpoOupky 5—6 kanesab pacteopa NaxS103; u 1o0aBbTe 2—3 Karmiu
2 H pactBopa HCIL. OTMeTbTe XapakTepHbIe NMPU3HAKK MOIYYEHHOTrO rens. Kakue
YCIIOBHS 3TOTO OMBITA HCKITFOUUIIM TIOJTYUYEHUE 30JIs1 KPEMHUEBOU KUCIIOTHI?

3apanue 2. IlomyyeHue 3018 KPEMHHEBON KHCIOTHI KOHJICHCAIIMOHHBIM
METOJIOM

[Tomecture B ABE mpoOupku o 1—2 kammu pactBopa Na,S103 u npudaebTe 2—3
min  pacrBopa HCI mmotHocteto 1.05. HaGmropaiite oOpa3zoBaHHe MpO3pavyHOro
pacTBoOpa cierka MEHbIIEH MOABUKHOCTH, YEM Y UCTHHHBIX PACTBOPOB.

YKakuTe TUN PEAKLMH, JIEKaNeil B OCHOBE KOHICHCALIMOHHOTO METOAA
NOJTyYEHUS KOJJIOUTHOTO PACTBOPA KPEMHHEBOH KHUCIIOTHI.

CocraBbTe (HOpMYyITy MULIEIUIBI 30JI1 KPEMHUEBOW KHCIOTHI, YKAKATE 3apsia
rpanyibl. Kakue paktopsl 00yClIOBIMBAOT YCTOHUYMBOCTE MULICIIIBI KOJUIOUAHOTO
pacTBOpa KPEMHUEBON KUCIIOTHI?

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

[Tomectute OaHY NPOOMPKY C KOJUIOMOHBIM PACTBOPOM KPEMHHEBOH
KHCJIOTBI, TOJTYYEHHOW BO BTOPOM OIIBITE, HA HATPETYIO BOJAAHYHO OaHk0. OOBSICHUTE
NOSIBJICHUE CTYICHUCTOrO Ocagka B npoOupke. UeM BBI3BAHO HAPYLICHUE
KAHETUYECKOTO (PaKTOpa yCTOWYMBOCTH KOJJTOMIHOTO pacTBOpa?

Keiic-3aganue no reme Ne 6
«OKHCITUTEILHO-BOCCTAHOBUTEIbHBIC PEAKIUH € Y4ACTHEM CJI0/KHBIX
BELLECTB»

OnbiT. Bausinue pH cpeabl Ha XapakTep BOCCTAHOBJICHHUS IEPMAHIaHATA
KaJIMsl

PeakTuBbl M MarepuaJibl: pacTBOp nepmanrasara xamus 0.5 H, pacTBop
CEPHOM KHCIIOTBI 2 H, pacTBop ruapokcuaa kamus 0.05 H, HUTpUT Kayius
KPUCTAIMYECKHIA. , JUCTUJUTMPOBAHHAS BOJA, MTPOOMPKH, MUKPOILIATENb.

Boinosinenue pa6orsl. B Tpu npoOupku BHecuTe mo 3-4 kamm pacTBopa
nepmanranara kaaus (KMnOs). B nepByro npoOupky aobaBere 2-3 Kamim 2H.
pacTBOpa CEPHOM KHMCIIOTHI, BO BTOPYIO - CTOJIBKO K€ BOJBI, B TPETBHIO - TAKOE K€
konuuecTBO ruapokcuaa kamms (KOH). Bo Bce Tpu nmpoOMpkn BHECHTE TO 1B
MUKpOLITATENs Kpuctammyeckoro Hutputa kanmus (KNO,) u nepememaiite
PacTBOPHL A0 TOJIHOTO PACTBOPEHUS KpUCTALIOB. Uepe3 3-4 MUHYTBI OTMETHTE
W3MEHEHUE OKPACKH B MPOOMPKaXx.

3anuch JAHHBIX ONBITA.

l.Hanumwre  ypaBHEHMsT  peakUMii  BOCCTAHOBJICHHMs  MEPMAaHraHara
KaJIUsl HUTPUTOM Kajus B KHCJION, HEUTPAIBLHON M IIECJIOYHON Cpefax, YUATBIBAs,
4TO
roH MnO;' - uMeer PHOIETOBYIO OKPACKy, HOH MnO? - 3enényro, mon Mn?* -
oecupeTeH, MnO, - ocagok Oyporo ImBeTa.

2. MeToaoM 3IEKTPOHHOTO Oananca noadepute Ko3(PPUIHEHTHI.



3. VKa)KUTE OKUCIIATENDb U BOCCTAHOBUTEND, TPOLECC OKUCIECHUS U
BOCCTaHOBJICHMS.

4. J10o KaKko¥ CTENEeHN OKUCIEHHUS] BOCCTAHABIIMBACTCS MEPMAHTAHAT Kalusl B
pactBopax, mMmerouux pH > 7, pH = 7, pH < 7?7 CkoJbKO OKHUCIUTEIBHBIX
SKBUBAJICHTOB coAepUTCs B 1 Mosib KMnO4 B K&KI0OM M3 3TUX Cy4acB?

Keiic-3apanue no reme Ne 6
«OKHNCIUTEbHO-BOCCTAHOBHTE/IbHBIC PEAKIHH € Y4aCTHEM MPOCTHIX
BELLECTB - METAJLIIOB»
OmnbiT 1. OTHOIEHHE METALIIOB PA3HOI AKTHBHOCTH K KHCJI0TAM-
OKHUCIUTE/ISIM, KHCJIOTAM-HEOKHUCIUTEISIM H PACTBOPaM LIeI104eii.
A) XuMH4YeCKHE Peakuil META/LUI0B ¢ KOHUCHTPHPOBAHHO CepHOIi
KHCJIOTOM

Konyenmpuposannas — cepnas — kucioma  3d  c4em — MAKCUMAIbHOU
NOJOJICUMENbHOT  CHeNneHU  OKUCTeHUs.  YeHMPAIbHO20 — DleMeHmd  SAGIAemcs
KUCTOMOU-OKUCTUINETIEM.

Ilpu 83aumooeicmeuy KOHYeHMpUpoSanHou cepHoti xuciomer HySO4 ¢
MEMAILIAMU BOZMOICHBIMU NPOOYKMAMU 6occmanosienus aeuaomes: SOz S; HoS.
Cmenenv soccmanosnenus S*° sasucum om axmusnocmu memanios. Hanpuuep,
KOHYEHMPUPOBAHHASL CEPHAS KUCTOMA BOCCMAHAGIUBACTNCSL:

a) neakmugHvimu memaiiamu 00 SOz,

0) memaviamu cpeowneti akmueHocmu (mesicoy Mn u H,) nocieoosamenvro om
SO; 0o §°

8) akmugHveIMU Memasiamu (cmoswuu jegee Mn) oo H,S

Ha memanner Cr, Fe, Al, Au, Pt HSO4x) ne Oeiicmeyem npu HU3KUX
memnepamypax.

Boinosinenue. [lomecture B Tpu MPOOMPKH MO KyCOUKY METAIOB — MEJH,
oMHKa W Maraus. B kaxayro npoOupky no0aBbTe  cepuylo  Kuciomy
KOHYeHmpuposaniylo, 4To0bl OHAa TMOKpbLIa METauibl (paboTaiiTe B BBITSHKHOM
mkady Mpu BKIFOYCHHONH BEHTUIISALIANA ! ).

3aganue. 3anuch JAHHBIX OMNbBITA.

OnuimTe HaOIHOACHHUS.

CocraBbTe ypaBHEHHS COOTBETCTBYIOLINX PEAKLIMIA.

+6
Cu® + H,SO4(x) —
Zn° + HySO4(x) —
Mg° + HySO4(x) —

PaccraBpre KO3((PUUIMEHTHI METOAOM JJIEKTPOHHOIO OalaHca. YKaKuTe
BOCCTAHOBHUTEIIb, OKUCIIATEND, & TAKXKE MPOLIECCHl OKUCIECHUS H BOCCTAHOBIICHUSI.

b) Xumuyeckue peakuuu MeTaIoB ¢ pa30aBjIeHHON CepHOii KHCI0TOM

[TomecTtrTe B TpU MPOOMPKHU MO KYCOUKY METAIOB — MEJIW, IMHKA W MArHUSI.
B kaxnyro npoOupky n00aBbTE ceprylo Kuciomy pazbasieHiylo, 4ToObl OHA
NOKpPBUIA METATBL. B Monekymne pa30aBIeHHOM CepHOM KHCTOTHI POJIb OKACIUTENS
BBIMOJTHAET HOH Bojopoaa H.

3ananmue . 3anKCh TAHHBIX ONBITA.

Onuimmre  HaOMOICHUS. CocTaBbTe  ypaBHEHUS  HPOMEKAIOUUX






HACBILIEHHBIM pacTBopoM xJyiopuaa kamus KCl, mpurotoBjieHHOM Ha arap-arape,
T.€. 3AMKHUTE TaJIbBAHUUECKYIO Lienb. Uepe3 MaTh MUHYT MOCJE 3aMbIKaHUS 1EMH
WU3MEPBTE BOJBTMETPOM HANPSDKEHUE PAOOTAOIIETO 3JIEMEHTA (TOYHEE MaCHUE
HAMPSKSHU S, 3aBUCSILEE OT COMPOTUBRIICHHSI TAJIbBAHOMETPA).

3aganue. 3anuch JAHHBIX ONBITA.

1) 3adukcupyiite nokazanus BOIbTMETPA: Epucny = B,
2) PaccuWraiiTe TEOPETHMYECKM HAMPSDKEHUE TaJbBAHMYECKOTO 3JIEMEHTA,
NOJIB3YSCh 3HAUEHUSMU CTAHJAPTHBIX AJIEKTPOAHBIX NOTEHIMANOB Ereop = B,

3) Berauciure  KITJI w3ydaemoro ransBaHmueckoro snemenrta: KIIJ =
Epacr/Ereop.- 100 %o.

4) OOBSCHUTE MPUYMHY BO3ZHUKHOBEHUS TBOMHOIO SIEKTPAUYECKOTO CJIOS HA
I'PAHULIE METAJUI-PACTBOP €r0 COIMM HA IMHKOBOM M METHOM JJIEKTPOJAX.

5) CocraBeTe ypaBHEHHMsS PEaKUMid, TMPOTEKAOIMX Ha SJIEKTPoJax
raJlbBaHUYECKOTO AJIEMEHTA, W CYMMApHOE YPABHEHUE XHMUYECKOM PEaKkUuuH, B
pe3ysbTare KOTOPOH BOZHUKAET HJIEKTPUUECKHUIA TOK B JAHHOM DJIEMEHTE. Y K&KUTE
THUIT PEAKLIUAN.

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

7) SIBnsercss NaHHBIA raabBaHUYECKHA 31EMEHT oOparuMbiM?  OTBET
MOTHUBUPYHTE.

8) Vkaxure, Mpu Kakux YCIOBUSAX padoTa JAaHHOTO TajJbBAHUYECKOTO
BIEMEHTA MOYKET IPEKPATUTHCS ?

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

OnbiT 2. H3ydyeHue padOThl KOHLEHTPALMOHHOIO IajbBAHHYECKOI0
3JIEMEHTA

Boinosinenue padotbl. B /Ba crakaHuMka HajelTe pacTBOPHI CyJbdara
IIMHKA PA3HOM KOHIIEHTPAIMHU: MEPBbIA ¢ KOHIEHTparmel 1 Moibs/aM®, BTopoii -
0,001 moms/om*:

Onycrure B pacTBOPBl LMHKOBBIE TOJIOCKH, COCAMHUTE MX NOCPEACTBOM
IPOBOJIOB C raJlbBAHOMETPOM, COOMIOAAS MOJISIPHOCTH.

CoenuHuTe pacTBOPHI B CTAKAHAX AIIEKTPOJIUTHBIM MOCTUKOM, 3a110JITHEHHBIM
HACBILIEHHBIM pacTBOpoM xJyopuaa kamms KCl.

3aganue. 3anuch JAHHBIX ONBITA.

OTKJIOHSIETCS JTU CTPEJIKA TAIbBAHOMETPA?

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

CocraBbTe CXeMY KOHLIEHTPALMOHHOIO raJIbBAHMYECKOTO 3JIEMEHTA!

(-)AHOI (+)Karon

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

Brraucanre noTeHnuan Kaxaoro 3JIEKTpoaa o ypaBHeHuto HepHcra,
NOJIB3YSCh TAOMUIECH CTAHAAPTHBIX SJIEKTPOIHBIX MOTEHIIMAIOB

Paccunraiite 3/{C KOHIEHTPALMOHHOTO TAIbBAHUYECKOTO JJIEMEHTA.






HccnenoBanne MexaHu3Ma 3JIEKTPOXUMHUYECKOI KOpPpO3uH
METAJJIOB
PeakTuBbl H MaTepuasbl: IMHKOBAS U MENHAS TUIACTUHBI C 3WKUMOM; 2 H
pactBop H>SO4, auctmiummpoBanHas Boa.
BoinosineHue. 3amoMHUTE XUMUYECKUI CTAKAHUYMK HA 2/3 paCTBOPOM CEPHOMA
KHACTIOTHI.
OnycTuTe B pacTBOP LIMHKOBYIO M MEIHYO TUTACTUHBI, CIEAS, YTOOBI IJIACTHHBI HE
KOHTaKTUPOBAIM APYT C ApyroM. 3aMKCHpPOBaTh BBIICICHHE BOJAOPOAA HA OAHOMN
U3 MIACTHH.
CoeMHHUTE C MOMOIIBI0 3aKUMa [IUHKOBYIO M MEIHYIO TUIACTUHBI, CICAs, 4TOObI
IJIACTUHBI KOHTAKTUPOBAIU APYT ¢ ApyroM. Uto uzmenmiocs? [oyemy?
3apanme. 3anuch JAHHBIX ONBITA.
1) CnenaiiTe BBIBOABI, MO KAKOMY MEXAHHM3MY NPOTEKACT KOPPO3MsS METaia B
Pa3HBIX Cllydasx: MpA 3aMKHYTOH W Pa30MKHYTOW [ENMW TalbBAHUYECKOTO
BIEMEHTA.
2) Hanummre cxeMy KOpPpPO3WH LMHKA B MPUCYTCTBUU MEAM B KHCIIOTE.
OmnbiT 2. Koppo3ust OIMHKOBAHHOIO M JIY?KEHOI0 Kejie3a B KHCJI0H
cpexe
Boimosmenne . B aBe mnpoOupkm  Hanelite Ha 1/2 ux o0bema
JUCTUIJTAPOBAHHOM BOABI, M 100aBbTE MO 2-3 Kariu 2 H pacTBOpa CEpHO
KHCJIOThl M rekcanmanodeppara (/11) kamus K3[Fe(CN)g], KOTOpBIi sBisieTCs
YyBCTBUTEIILHBIM PEAKTHBOM Ha MOHBI  Fe** | ¢ KOTOpPBIM JaeT CHHee
OKpalmBaHue. PacTBOpel XOpOWIO mepeMeniaiiTe najaoukoil. B ogHy mpoOupky
NOMECTUTE 2-3 KyCOUKa JIyKEHOTO JKETE3a, a B APYTYI0 - OUMHKOBAHHOIO JKeJe3a
(MpeaBapUTEbHO HAPYIIMB NOKPHITHS HAKAAYHONW OyMaroi B ABYX CIy4asXx).
3aganue. 3amich JaHHBIX onbITa. B Kakoil mpoOupke CHycTs BpeMsl MOSIBUIIOCH
cuHee okpammBaHue? COCTAaBbTE CXEMY KOPPO3MHM OLMHKOBAHHOIO SKEJE3a C
HAPYLICHHBIM MOKPBITHEM B KMCIIOH cpene. COCTaBbTE CXEMY KOPPO3UH JIY>KEHOTO
JKeJle3a ¢ HApPYLICHHBIM TOKPBITHEM B KHUCJIOH Cpele. YKOKUATE NEPBUYHBIC U
BTOPUYHBIE MPOIYKTHl 3JEKTPOXMMHUYECKONH KOPPO3WH, a TAKXKE, KaKHE HOHbI B
KHCJION CpeJie BBIMOIHSIOT POJib ACOnspru3aropa?
3axanust A1 KOHTPOJIbHOI padoTel Ne 1(mmo Temam Ne 1-4)
(15 BapuaHTOB MO KAKI0H Teme)
Tema 1: Knaccupukanuss HEOPraHM4eCKUX COeAMHEHUI
Bapuanr

Harmimmre ypaBHEHHsT peakiyii B COOTBETCTBUU C LEMOYKON TPEBPaLLCHII,

JIQiTe HA3BAHWA IPOIYKTAM PEAKLINH.

Tema 1: OcHOBHBIC MOHATHS U 3AKOHBI XUMHUH

3anojgHuTe TabJUIly, BCE PACUETHI MPUBEIUTE HUKE TAOTUIIBI.
BemecTBo M, m, T | n,MOJIb| V, I N Ny | Mbsgs
I/MOJIb (HYy.)




HNO; - 3

Tema 2: JHepreTuka XuMHYeCKHUX MPOLECCOB
1.Ucnonb3yst cripaBOYHBIE JAHHBIC TAOJMLbI, ONPEACIUTE W300apHBIA TEMIOBOH
sdppext AH 203 XHMUYECKOMH PEAKIIMK BALIEr0 BApUaHTa

CaoHary+ 30:r) <> 2COur) + 2H2O(x)
CpaenaiTe BBIBOJ O BBIACTICHUH WM MOTIOMIEHUH TEMIOTHI B MPOLIECCE PEAKIIUM.

BemectBo | CocTosiHue AH% 0 ke
Moy

CoHy r 52,280
CO;, r -393,510
H,O K -285,950

Tema 2: CxopocTh XuMHYECKO#i peakunu. XUMHYECKOe pABHOBECHE
Bapuanr
A)l. Kak m3MeHUTCS CKOPOCTh NPSIMOI PeaKLn
CaO(TB.) + COz(r.) <~ CaCOs(TB.)
€CIT YBEIIMYHTH JIARTICHAC B CHCTEME B 3 pasza?
2. Harmimre KMHETUYECKUE YPaBHEHHST CKOPOCTER TPSAMOM PEaKLyvy,
0OpaTHON PEaKIMK M BBIPAKEHAEC KOHCTAHTHI PABHOBECHSL
3. CopmyimpyifTe 3aKOH JSHCTBYFOIIMX Macc.
4. Onpenenmre, B KAKYK0 CTOPOHY CMECTUTCS XHMMHYECKOE — PAaBHOBECHE TIPH
YBEJIMYCHUAN KOHLIEHTPALMM TTEPBOrO MCXOHOTO 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
XapaKTEPUCTHKY aTOMa: a) HUKEJIS.
2. CocraBbpTe (POpPMYJIBI OKCHIOB W THIPOKCHIIOB 3JIEMEHTOB TPETHETO MEPUOJA,
OTBEUAIOLIMX WX BBICHICH CTENEHW OKHUCICHUs. Kak W3MEHsSeTcs KUCIOTHO-
OCHOBHOM XapaKTep 3TUX COCAUHECHHIA?
3. Kak H3MEHSEeTCs HIEKTPOOTPULATENBHOCTE M OKHCIUTENbHAS AKTUBHOCTH
anemeHToB [V-A moarpynmel? CoctaBbTe (OpMYJbI BOJOPOAHBIX COCAMHECHUMNA
DJIEMEHTOB DTOU I'PYIIIIBL
Tema 4
Xumuveckas cBsizb. CTPOeHHE MPOCTEHINX MOJICKYJI
Bapuanr
Hnsa coemunenunii HBr, Fe,O3;, H,O
a) YK&KUTE TUIl XUMUAYECKOM CBSI3U B MOJIEKYJIaX
0) COCTaBbTE AJICKTPOHHBIE CXEMbI 00PA30BaHMS MOJIEKYII C
KOBAJICHTHOH CBI3b10. ONpPeAeTUTE BAJICHTHOCTD U CTENICHD
OKHUCJICHUSL.



B) M300pa3UTE SNEKTPOHHBIMH YPABHEHHUSMH MTPOLIECCHI
00pa30BaHus MOJIEKYJI C HOHHOMN CBS3BIO

I') N300pa3uTEe TEOMETPUUECKYIO (POPMY MOJIEKYJIbI BOABI,
VKQKUTE BAJICHTHBIN yTOJL.

Tema4: KoMmiekcHbIE COeTHHEHUS

Bapuanr
Jlst JIAHHOTO KOMITJICKCHOTO COCTMHEHUS
[Co(NH3)sSO4]NOs OMPEICIATE ;
a) BHYTPEHHIOKO u BHEITHIOKO ceper,

0) 3apsn BHYTpCHHEH W BHEMHEH cdep;
B) KOMIUIEKCOOOPa30BATENb, T')3apsil KOMITIEKCOOOPa30BaTEIs,
1) JIMraH]Ibl;
€) HANMLLIATE BBIP&KEHAE [T KOHCTAHTHI TMCCOLMALIMA (HECTOMKOCTH ) KOMITIEKCHOTO
HOHA.

3axanust AJ1s1 KOHTPOJIbHOM padoThI Ne 2

Tema S PactBopbl. PacuerHblil npakTHKYM. PacTBOpBI 3/1€KTPOJIHTOB.
Bydepnrbie pactBopsbl. Kosumonanoe cocrosiHue BelecTsa
Bapuanr

1. Beruucnure: a) MacCOBYK JOJIO BelecTBa B mpoieHTax (%), 0)
MOJISIpHYIO KOHIEHTpanui BeniectBa (Cg), B) MOJISIPHYHO KOHIEHTPALHUIO
skBUBANICHTOB  (Cs); pactBopa (OCPOpPHONM  KHUCIOTHL, MOJYYCHHOIO MPH
pactBopenun 18r kucnotel B 282 cM® BoabI, €ci MIOTHOCTE €ro 1,031 r/m?. Uemy
paBeH tutp (T) aTOoro pacrteopa?

2. HanummTe MmoJIHOE M KPAaTKOE MOHHO-MOJICKYJISIPHOE YPABHEHHE PEaKIIMH,
IIPOTEKAOIIEH 10 CXEME!

Pb(NO3)2 + KI — Pbl, + KNO:s.
B uem cyTb 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 mois NH,OH un 0,1
mosb NH4CI. Kak m3menutbest pH: a) npu nodaenenun k 1 1 pacteopa 0,01 Monb
pactBopa HCI; 0) nmpu no6asnenuu k 1 1 pactopa 0,01 monb pactBopa NaOH; B)
npu pazdaBiaeHnH pacTBopa Boaoi B 10 pa3? KoHcraHTa qucconumanii ri IpOKCHIa
ammonns K;=1,79-107, pK,=4,75.

5. Hamummre ypaBHEHHWs THAPOIM3a B MOJEKYJISIPHOM M MOHHON (hopmax
cnenyromux coneit: NaHSOs u MgCl,. Ykaxxure pH cpeapl 3TuX pacTBOPOB.

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

7. CocraBbre (HOpMyJly MULEIIBL 3075, M300pa3uTe CXEMy CTPOECHUS
MULEIJIBL, ONMPEACTUTE 3apsl KOJJIOUIHONW yacTHLbl. Kakyro coib HAamo B3ATh (M3
JBYX MPEJIaracMbIX ) B HAMMEHBIIEM KOJIMYECTBE JIs1 KOATYJISILIAA 30JI U OYeMY?



3oJ1b Crabunmuzarop Conu-koaryJsiTopel
AgCl KCl NaCl, CaCl,

Tema 6 PacTBOPBI HEVICKTPOJIUTOB
Bapuanr
1. Beiuncnute TemnepaTypy 3aMep3aHusi pacTBopa 4 (p) aHTudpusa, moayuYeHHOTO
npu pacTBOpeHuH 2 Kr 3TuineHrukos CoHay(OH), B 2 KT BOJBL

Konrpoabnast padora Ne 3
(15 BapuaHTOB IO KAKI0i TEme)

Temsbl (6-9):
«OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHBIC PEAKIHHU. JJICKTPOXUMHYCCKHE
MpoLecCh
Bapuanr

3apanue 1. C 1nOMOWIBIO METOAA DJJIEKTPOHHOrO 0OajlaHca pacCcTaBbTe
KO3((UUMEHTH B YPABHCHWUW PEAKLIMW U YKQKUATE OKHCIUTENb M TPOLECC, B
KOTOPOM OH Y4acTBYET, BOCCTAHOBUTENB U MPOLIECC B KOTOPOM OH YYaCTBYET:
Cu + H2S04 — CuS04+ SO:; + H20.
3ananme 2. BrpluMcnuTe 3IEKTPOAHBIA  MOTEHUMAT, BO3HUKAKIIMH OpU
MOrPY)KEHWH IIMHKA B PACTBOP €ro COJMM C KOHIEHTpaluedl KartuoHoB Zn?*
0,001Mmo6/aMm3.
3apanme 3. COCTaBbTE CXEMBI TAIBBAHUYECKHAX SJIEMEHTOB, B KOTOPBIX MMPOTEKAKOT
CJICIYIOIINE PEAKLIVH:
a) 2Al + 6H"—3H, + 2A1%" 0) Mn + 2AgNO;—Mn(NOs), + 2Ag.
3aganue 4. Hanuimre ypaBHEHHUsS] XUMUYECKUX MPOLIECCOB, MPOUCXOAAIINX TPH
AIIEKTPOJIU3€E BOJHOTO pacTBopa (pochara HATPHsl C HHEPTHBIM aHOJIOM.
3aganue 5. CocTaBbTe CXEMYy TaJIbBAHMYECKOIO SJIEMEHTA, COCTOSIIErO W3
MEIHOTO U CBHUHIIO- BOTO 3JIEKTPOAOB, OTPY>KEHHBIX B PACTBOPBI CBOMX COJICH.
[TpuBeauTe >NEKTPOHHBIE YPABHEHUS 3JEKTPOJHBIX MPOLECCOB, TPOUCXOIAIINX
Ha aHOJIE W KaTOJe.
3amanme 6. JKenesnoe wmznenue MOKPHITO KaaMueM. Kakoe 3TO MOKPBITHE —
aHoHOe miK Karoanoe? Kakol metamn Oy 1eT KOppoaMpoBaTh MPY NOBPEKACHAN
3aMTHOTO cnost KaaMus? COCTaBbTE JJIEKTPOHHBIE YPABHEHUS AHOAHOTO M
KaTOJHOTO MPOIIECCOB KOPPO3UM YKAa3aHHOTO W3JEus a) B HEUTpanbHO#;, O)
KHCJION; B) Ca0OMIENOYHOM Cpeax . YKaKUTE MPOIYKThl KOPPO3HH.

TecTnl
Tema Ne 1 OcHOBHBIC TOHATHS U 3aKOHBI XUMHH

TecToBBIE 3a7aHUSA

1. ITpocTteie BewmecTBa
1) nonmuaTHNEH
2) rpadur



3) Genbiii pochop
4) aMMuak

2. MonsipHbliii 00beM ra3a u3MepseTCs
1) mosnb

2) MOJIB/TT

3) KMOJIB/M?

4) n/KMOJIb

3. Mo 1100010 Ta3a npM H. y. 3aHAMAET 00beM 22,4 J1 — CIIEACTBHE
1) 3aKkoHa COXpaHEHMsI MACChl BEIIECTBA

2) 3aK0Ha MOCTOSHCTBA COCTaBa

3) 3akoHa ABOraapo

4) 3aK0HA KPaTHBIX OTHOLICHU I

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

2) MeHeneeBbim

3) ABoraapo

4) JIoMOHOCOBBIM

5. OKBUBAJICHT —3TO  peajlbHasl WM YCJIOBHAs YacTULA BEIECTBA, KOTOPAs B
JAQHHOHM KMCJIIOTHO-OCHOBHOM PEaKlMM SKBUBAJIEHTHA OJHOMY KAaTHOHY BOAOPOJA
WIH B JAHHOW OKHCIUTEIbHO-BOCCTAHOBUTEILHOW PEAKIMU OTHOMY ...

1) no3utpony
2) IpOTOHY

3) 3NEKTPOHY
4) HEeUTpoHy

6. Maccy BemiecTsa, B31TOr0 B KOJIMYECTBE | MOJIb, HA3bIBAKOT ... MACCOM
1) aromHoW

2) SKBHBAJICHTHOM

3) MonsIpHOH

4) MOJIEKYJISIPHOA

7. ITpocToe BEmMECTBO (B OTJAMYME OT CJIIOMKHOI0) — 3TO
1) o30H

2) peHon

3) cona

4) rpadut

8. T1pu HOpManbHbIX ycaoBusx 3,01¢10%° MoseKyl rasa 3aHUMArOT 0OBEM
1) 11.21

2)22.4n

) 1120



4)5,6 1

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

1) 1/12 maccer atoma usoromna >C

2) 1/12 macchl MPUPOAHON CMECH AaTOMOB M30TOIMOB YIJIEpoAa
3) 1/16 maccel atoma u3orona °0

4) 1/14 maccer atoma uzoromna *C

10. X¥MMUYECKHA HENECTTUMBIC YAaCTHUIIBI — 3TO
1) atom kuciaopona

2) MOJIEKYJIa BOJIBI

3) IpoTOH

4) MoJIeKyJIa aMMHaKa

Knaccudguranust HeOPraHu4eCKuX CoeANHEHMI
TecTOBBIE 3a7aHUSA

1. Cunukar Harpus pearupyer
1) ¢ yroibHOW KUCIIOTOM

2) ¢ COJISIHOM KMCIIOTOM

3) ¢ BonOiA

4) cO BCEMH 3TUMH BELECTBAMU

2. TONBKO CPEMHSAS COJb TOTYYAETCS MO PEAKIMH
1) H,SO, + Mg(OH)z =

2) Li,0 + H,CO;z =

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

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

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

2) NaClOs

3) NaClO,

4) NaClO

4. Okcup yriepoaa (1V) nosmyvaercst npu B3auMOACHCTBUN
1) xkapOoHaTa HaTpUs U HATPATA ATFOMUHUS

2) kapOoHaTa KalbLUs U XJIOPOBOJIOPOAHON KUCIIOTHI

3) xapOoHara KaJust 1 HUTpaTa Oapus

4) kapOoHara 1e3us 1 xjiopujaa xenesa (1)

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

2) Ca(OH)z +CO, =

3) CH3COOH + Fe(OH),=



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

6. Okcun azora (V) oOpasyer comb
1) NH4Cl1

2) NH4NO;

3) NaNOs

4) Ca(N02)2

7. KucnoTHele OKCUIBI MOTYT B3aUMOJIECHCTBOBATH:
1) BomoiA

2) KHCTIOTOH

3) oOCHOBaHUEM

4) aM(pOTEPHBIM OKCHIOM

8. OCHOBHBIE OKCHJIBI MOTYT B3aUMOJICHCTBOBATS:
1) BomoiA

2) KACHOTOM

3) oOCHOBaHUEM

4) KHCTOTHBIM OKCHJOM

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

2) OKCHJT KaJTbIUS

3) ammuax

4) menb

10. Conp Ca(HCOs), Ha3bIBaeTCs
1) rugpokapOoHAT KanbLys

2) kapOoHaT Kanus

3) kapOoHAT r’UAPOKCOKAIBLIHS
4) xkapOoHaT KaJbLus

Tema 2: JHepreTuka XuMHYECKHUX MPOLECCOB
TecToBbI€ 3a1aHUA

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

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

3. CrangapTHO# TENIOTOH 00pa30BaHusl HA3BIBAOT TEMIOBOU 3((EKT
oOpazoBaHus 1 MOJIb TAHHOTO BEIIECTBA U3 3JIEMEHTOB MPH JABICHUH

a) P<0 ©6) P>0 B) P = 1,013 10°Ila r) P = 3,045-10°
ITa



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

5. TepmonnHaMuyecKkasi XapaKTEPUCTUKA, HE SIBJISIFOIIASICS (PYHKIIUEH COCTOSTHUS
a) BHYTPEHHSSA SHEprUst  O) SHTANbNMS  B) SHTPONUS r) pabdora

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

7.2ueprus ['nd0ca BrIpaKaeTCs paBEHCTBOM
a) 4 =U-1S B) G = H TS

6) O —AU + PAV 1) dS:%

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

9.CTaTuCTUYECKUI XapaKkTep BTOPOro 3aKOHA TEPMOAUHAMUKH BBIPAYKACT
ypaBHEHUE

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

10.OnpeneneHue moaHOro 3anaca BHyTPEHHEH SHEPTAN BEMIECTBA

a) BO3MOXKHO 3KCIEPUMEHTAIBHO 0) HEBO3MOKHO SKCIIEPUMEHTATLHO
B) BO3MOXHO PACYETHBIM CIOCOOOM I') HEBO3MOKHO PACUETHBIM
crocobom

11. ®opmynupoBka 3akoHa I'ecca

a) TemIoBol A(PPEKT peaKuu 3aBUCUT TOJBKO OT HAYaJIbHOTO U KOHEYHOT O
COCTOSIHUS CHCTEMBI M HE 3aBUCHUT OT MYTH PEAKIIUU

0) TemnoTa, NoromAeMas CUCTEMON MPH MOCTOSIHHOM 00bEME, PABHA N3MEHCHHIO
BHYTPECHHEH SHEPTHU CUCTEMBbI

B ) TEIUIOTA, MOTJIOMAEMAast CUCTEMOM MPU MOCTOSTHHOM JaBJICHUM, PaBHA
WU3MEHEHUIO SHTAIBIUN CUCTEMBbI

r) TEIOBOM 3(PPEKT peakuu HE 3aBUCUT OT HAYAJTbHOTO U KOHEYHOTO COCTOSTHUS
CUCTEMBI, a 3aBUCUT OT MyTH PEAKIIUN

12. Peaknus B 3akpeiToi cucteme mpu AG < 0 mpoTtekaer
a) B IPSIMOM HaNpaBICHUH 0) B IpsIMOM M OOpaTHOM HAIpPaBJICHUN
B) B 0OpaTHOM HaIpaBJICHAN I') HE NPOTEKAET peakuus

13. OObeIMHEHHOE YPABHEHHUE TMEPBOTO U BTOPOIO HAa4YaJl TCPMOAUHAMUKA
a) 1dS > dU+ pdV 0) 00 = dU+ pdV



B) AH = Uson.— Usau, F) AS = Scon — Suau.

14. M3onvpoBaHHas cucrema

a) 0OMEHMBAECTCS C OKPYXKAIOIIEH Cpeioi SHEPruci

0) OOMEHMBAETCS C OKPYXKAIOWIEH CPeIOH BEIECTBOM

B) OOMEHHBAETCS C OKPY>KaroUIEi cpenoit paboToi

I') HE OOMEHHMBACTCS C OKPY KAFOLICH CPEIOl HU SHEPTHUCH, HU BEIIECTBOM

15. CaMOnTpOX3BONIBHBIMHA  HA3BIBAKOTCS ITPOLIECCHI

a) He TpeOYIIIUE SHEPTUN U3BHE 0) TpeOyrolue >HEPrUH U3BHE
B) MPOTEKAIOUIME PU BHICOKOM I') MPOTEKAIOLIUE MPU HUZKUX
JaBJICHUU TEMIIEpaTypax

CkopocTb XUMHYECKOI peaknnu. XuMH4YeCKoe paBHOBeCHE.
Hpuauun Jle-Ilarense
TecToBbIe 3aKaHUSI

1. Cpennsist CKOPOCTh paBHA
a) OTHOIICHUIO U3MEHECHUS MOJISPHOM KOHIIEHTPAIlMK OJHOTO U3 PEAr€HTOB WA
MPOIYKTOB K MPOMEXKYTKY BPEMEHH, B TEYCHUE KOTOPOTO 3TO U3MECHECHHE
MPOUCXOJTAT
0) OTHOLIECHUIO U3MEHEHUS MACChI OJTHOTO U3 PEArCHTOB WM MPOAYKTOB K
MPOMEKYTKY BPEMEHU, B TEYCHHE KOTOPOTO 3TO UBMEHEHHUE MMPOUCXOAUT
B) OTHOUIECHUIO 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) € XJIOPOBOAOPOIHON KACTOTOM

3. MareMaTtu4yecKkoe BhIPAKEHUE CKOPOCTH Mpocreiiei peakumn 2A + B =C
a) UMEET BU;
6)v =k[B] B)v =k[BF r)v=k[A]P[B] mv = k[A]

4. OOwmit NOpsSAOK XUMUYECKOH PEaKIUy —

a) o011ee YnuCIo MOJNEKYJ, YYaCTBYIOLIMX B aKTE XMMUYECKOTO MPEBPALLECHUS

0) CyMMa CTEXHOMETPUUYECKUX KO3(DPULIMEHTOB MEPEA MOJICKYIaMK
pearupyronIx BEIIECTB B 3aMCH YPABHEHHS PEAKLIMU

B) YKCJIO MOJIEKYJI B MPABOM YaCTH YPABHEHHS PEAKLIMU

') CyMMa MOKAa3aTeNei CTeneHel Npy KOHICHTPALMSAX PearupyromuX BEMECTB B
KAHETUYECKOM YPABHEHUHU PEAKIINH

5. Ckopocts npsamoit peakunu SOr¢ )+ 0,502¢) == SOs¢)+ 99k x npu
NOHWYKEHUM TEMIIEPATYPhI



a) yMEHbIIUTCS  0) HE U3MEHUTCS B) YBEJTUUHUTCS

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

7. Ckopoctb peakiun  2AB(T) + By(r) = 2AB(T)

Bo3pacraer B 1 000 pa3 nmpu yBEIMUYEHUN NABICHUS

a) B 5pa3 6) B 10pa3 B) B 100 pa3 r) B 1000 pa3

8. BbIX0J aMMHaKa [0 ypaBHEHUIO peakiuuu Ny + 3Hyw) == 2NH3r) + Q
YBEIUYUATCS, €CITU

a) MOBBICUTH TEMNEPATYPY, TOBBICUTH JABJIICHUE
0) MOBBICHTH JABJICHHUE, TOHU3UTh TEMIIEPATYPY

B) MOBBICUTH IABJICHUE U TEMIIEPATYPY

I') TOHU3WUTH JABJICHUE U TEMIIEPATYPY

9. KaranmuzaTop ycKOpsSeT XMMUYECKYH0 peakLyto omaroaaps
a) CHIDKEHUIO SHEPTrUM aKTUBALUU

0) NOBBILIEHUIO SHEPIHUM AKTUBALUU

B) BO3PACTaHUIO TEIUIOTHl PEAKLIAA

I') YMEHBIIEHUIO TEIJIOThI PEAKIIUU

10. UHruburopaMu Ha3bIBAKOT

a) TMOJIOKUTENIbHBIC KaTaTU3aTOPhI

0) OTpUIATEIBHBIE KATAIN3aTOPbI

B) BELIECCTBA, YBEJIMUMBAIOIINE AKTUBHOCTh KaTaIM3aTOPOB

11.Ckopoctb npsaMoii peakumu Nor)+ 3Hoe )y === 2NHj )+ Q pactér npu

a) YBEJIMYEHUH KOHLICHTPALMK BOAOPoJa O) YMEHbIIEHUH KOHLICHTPALMK a30Ta
B) YBEJIMYCHUH KOHLCHTPALIMM aMMHAKa  T') YMEHbLUICHUH KOHUEHTPALUU
aMmMuaKa

12. T1py MOHW>KEHUM TABJIEHUSI CKOPOCTh MPSMOTO MPOIECCa BO3PACTACT B

peaKmusIx

a) FeOup )+ COry == Feu) + COxr) 0) COyry + Cim) =

2COq,

B) CaCOs() = CaOm) + COyq) r) Nogry+ 3Hoy == 2NHj3)

13. Beixox aMmMHuaka 1o ypaBHEHUIO peakuuu Noy + 3Hy) == 2NH;3,) + Q
YBEIMYUTCS, ECITH

a) TIOBBICHTH TEMIIEPATYPY, OBBICUTH JABIICHUE

0) MOBBICUTH JABICHHUE, TOHU3UTH TEMIIEPATYPY

B) IMOBBICUTH JABJICHUE U TEMIIEPATYPY

I') MOHU3UTH JABJICHUE U TEMIIEPATYPY

14. . TToBbllIeHWE JABIEHUS B CUCTEME TPUBOAMT K MOBBIIIEHUIO BBIXOAA
IPOAYKTOB PEAKLIMA B



a) 2H,Or) === 2Hy¢)+ Oxr)

0) Nagr) + 3Haw) == 2NHsqr)

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

r) COr)+ HoOpy == COxqy + Hopry

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

a) MPY NOBBILICHANA TEMIIEPATYPhI U TABJICHUS

0) IpyU NOHM>KEHUHU TEMIIEPATYPhl U AABJICHUS

B) IPY MOBBINICHUY JABJICHUS U MIOHWKEHUU TEMIIEPATYPHI

I') IPY TOHW)KCHUH JTABJICHUS Y MTOBBILIICHUHA TEMITEPATYPhI

Tema 3: Crpoenne atoma
TecToBbI€ 3a1aHUA
1. Metanmmueckne CBOCTBa HAMOOJIEE BBIPAXKEHBI Y aTOMa
1) nmuatus
2) Hatpus
3) xanus
4) xanpuus

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

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

2)+31

3) +4

4) +14

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

1) docdopa

2) xJyopa

3) Opoma

4) ¢ropa

5. B nepuose ¢ yBeMUeHHEM 3aps/ia sipa aTOMOB METAJUTMYECKUE CBOMCTBA
1) ocnabearor

2) YCHIIHMBAKOTCS

3) HE UBMEHSIOTCS

4) HET 3aKOHOMEPHOCTH

6. B ManbIx nmeprogax ¢ yBeJIMYCHHEM 3apsia siapa paauyChl aTOMOB
1) yBenmumBaroTCs
2) W3MEHSIOTCS MEPUOINYECKH



3) yMeHbLIarTCs
4) He U3MEHSIOTCS

7. DNEMENTY ¢ DNIEKTPOHHOMN Gopmyiioii atoma 1s22s*2p®3s?3p° cooTBeTCTBYET
(opMyI1a BEICIIErO OKCHA

1) B0

2) ALOs

3) N,Os

4) P,0;

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

2) YHCIO0 HEHTPOHOB

3) 4YMCHO BIEKTPOHOB

4) 4HuCI0 MPOTOHOB

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

2)5

3) 4

4)2

10. Uncio 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 YHCITO 3JIEKTPOHOB HA f — MOJAYPOBHE
1)8

2) 2

3)10

4) 14

13. IlepeMEHHYIO CTENEHD OKUCIICHUS MPOSBISIET AIEMEHT € SIEKTPOHHOM
dbopmynoi
1) ...3s?3p*
2)...4d195¢?



3)...3s*3p°
4).3d1%s?

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

2) 5 rpynne, moOOYHOIN MOArpyIIIe

3) 7 rpynne, noO0YHOM moArpymnmne

4) 7 rpynne, rIaBHON NOArPyIIe

15. HanmeHnbIueit 3Heprueii MoHn3anmu 00aaaact
1) xanbumii

2) MBIIIBSIK

3) xpom

4) 6pom

Tema 4. Xumuueckas ¢Bsi3b. CTpOeHUE NPOCTEHIIHX MOJICKYJT
TecToBbI€ 3a1aHUA
1. Xumuueckas cBs3b B MoJiekyJje (ochuna PH;
1) koBaNIeHTHAs NOJIIPHAS
2) KOBaJICHTHAsI HENMOJIIPHAs
3) noHHas
4) meTannuyeckas

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

2) OpomMua KaJms ¥ a30T

3) aMmMHaK ¥ BOJOPO.

4) KHCI0pPOI U METAH

3. BelecTBo ¢ KOBAJIECHTHOM MOJISPHON CBI3bI0 UMEET (hOPMYITY
1) KCI

2) HBr

3) Py

4) CaCl,

4. CoeqIMHEHUSMH C KOBAJICHTHOM HETIOJISIPHON CBS3BIO SBIISIOTCS
1) x;mopua HaTpUs U METaH

2) XJIOp | a30T

3) Opom 1 aMMHUaK

4) iioa U cepoBOIOPOJT

5. B coemunenusix: PHs, P,Os, H3PO3s dpocdop uMeer creneHn oKuciaeHus
COOTBETCTBEHHO

1)+3,+5,-3

2)-3,+5,+3



3)-3,+3,+5
4) +3,-5,-3

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

2)-3

3)+3

4)+4

7. BellecTBO ¢ MOHHOM CBSI3BbIO UMEET (POPMYITY:
1) AICI;

2) Pls

3)N,O

4) ASH3

8. B coequaennn NaOH cBs3b

1) nOHHAs ¥ KOBAJICHTAsl MOJIIPHAs

2) NOHHAS U JOHOPHO-AKLENTOPHAS

3) KOBAJICHTHAs MOJISIPHAS U BOJOPOAHAS

4) KOBaJICHTHAs HENOJSPHAS U METAINTNYECKas

9. oHHas CBA3b BO3HUKAET MEXKIY aTOMaMHU
1) meTanos

2) HEMETAIITIOB

3) METAJIJIOB U HEMETAJUIOB

4) B MOJEKyJIax MPOCTHIX BEIIECTB

10. CBOHMCTBOM KOBAJIECHTHOM CBSI3M HE SIBISCTCS
1) HanpaBJIEHHOCTh

2) NONSIpU3yeMOCTh

3) HACKIIIAEMOCTh

4) cCONpPOTUBIIIEMOCTb.

KoMmiekcHbIe coeTHHEHHUS
TecToBBIE 3a7aHUSA

1. KOOpI[I/IHa]_II/IOHHOG YUCJIO KOMHJ’IGKCOO6pa30BaTeHH B COCAUHCHUU
[CI’(NH3)4CIQ] paBHO

1)4

2)6

3)2

4)3

2. ATOMBI TaJIOTEHOB BXOJST B COCTAB KOMILIEKCHBIX COCIMHEHHIA B POJTU
1) nurannos
2) BHEHIHEH cephl



3) IMraHa0B U KOMILIEKCOOOpa3oBarenei
4) nurasaoB U BHELIHEH chepsl

3. CreneHb okUCHeHUs kKoMIuiekcooOpa3oBarens B coenuaeHnn Kz[Fe(CN)s]
paBHa

1)+3

2)+2

3) +4

4)+6

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

5. CreneHb OKHUCIICHUS KOMIUIEKcooOpazoBatens B coenuuenuu [Pt(NH3),Cl,]
paBHa

1)+4

2)+2

3) 0

4)+6

6. KoopAMHALMOHHOE YHCIIO ONPENEISIET

1) uncno cBs3eil KOMIIEKCOOOPA30BaTENs C JIMTaH1aMu
2) YMCNIO TUTAH0B

3) 4MCIIO LIEHTPATBHBIX ATOMOB

4) 3apsia BHYTPEHHEH ChEPBI

7. lllenouyHbIe METAIIJIBI BXOJAT B COCTAB KOMIUIEKCHBIX COSIMHEHUN B POJIH
1) nuranoB

2) KoMIUIeEKCO00pazoBaTee

3) IMraHa0B ¥ BHEIIHEH CHEPBI

4) BHeHHEH chepsl

8. 3apsa BHyTpeHHeH cdepsl B coeauHennn K, [PtCls] paBen:
1)+2
2)+6
3)-3
4) -2

9. Crenenb okucieHus komruiekcooOpazosarens B coenuaeHnd [ 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 KOMILIEKCO0Opa3oBares

3) TemnepaTypsl

4) naBneHus

Tema 5. PacrBopbl. Crioco0Obl BbIPA:KeHHsI COCTABA PaCTBOPOB
TecToBbI€ 3a1aHUA
1. MaccoByto A0 PACTBOPEHHOTO BEMIECTBA PACCUUTHIBAKOT MO (hOpMYyJIe
n
1) C=—
v

m(BeLIEeCTBA)
2) 0=

m(pacTBopa)

3ym=V:p

4) m(BeurectBa) = m(pactsopa) — m(H,O)

2. MOsIpHYIO KOHIIEHTPAIIMIO pacTBOPa PACCUUTHIBAIOT MO (popmyJie
n

HC=—

v
_ m(BemecTsa)

2) @ m(pacTBopa)
3ym=V-p
4) m(BeurectBa) = m(pactsopa) — m(H,O)

3. PactBop conepxxut 20 r BemecTsa 1 80 r Boabl. KoOHIEHTpaums pacteopa B
MAaCCOBBIX JIOJISAX

1)20 %

2)25%

3)0,25

4)0,20

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

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

5. Macca pactBopennoro semecrtsa B 200 T 15 % pactBopa



1)300r
2)150r
3)3,0r
H15r

6. Kommmuecto Bemectea NaOH B 500 mu 0,2 M pactBopa
1) 0,2 Mmonb

2) 0,1 monp

3) 0,01 mounb

4) 0,02 moJib

7. Macca Na,COs 10 HyO (M = 286 r/mM07b) 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 pacTBOpPA PpaCCUYUTHIBAIOT 11O q)opMyne:
7-1000
DT
m
) =3
771
3) W = —
771
4) Vi =V,

9. MonsipHast KOHLEHTpauus 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, HeOOXOAMMast sl MPUTOTOBIICHUS
100 M1 0,01 M pacTBOpa paBHa
1) 5,850
2)0, 585
3)0, 0585
4) 58,500

PacTBOpBI 2/1€KTPOJIHTOB

TecToBbIe 3a1aHUA



1. DNEeKTPONUTHYECKON TUCCOIMAINEN HA3BIBAKOT
1) pa3zaeneHue cMecH NyTEM HarpeBaHuUs

2) PaCTBOPEHHE COCTMHEHUS B BOJIE

3) pacnazx pacTBOPEHHOTO BEILIECTBA HA MOHBI

4) B3aMMOJEICTBUE BELIECTBA C BOJIOM

2. HambGonee cunpHas KUCIOTa ¢ TOUYKH 3peHus T/
1) H,COs

2) HF

3) HaoS

4) HCI

3. CUIBHBIM BIEKTPOJIUITOM SIBJIIETCS PACTBOP
1) HCIO

2) H,CO;s

3) H,SO4

4) H,SO;

4. Hanbosee CUITBHBIM 3JICKTPOJIMTOM SBJISIETCSI PACTBOP
1) KOH

2) NaOH

3) RbOH

4) LiOH

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

6. Peakiis HaET 10 KOHIIA B PACTBOPE MEXKIY HOHAMHU
1)Ba** u CI

2) Ba** u NO5

3) Ba**u SO

4) Ba2* 11 CH;COO

7. HanGonee cnaObIM 31EKTPOIUTOM siBsieTcs (mpuBencHsl K;)
1) HySOs K,=1,6-10"

2) H,SiOs5 K,=2210"

3) H2SeOs K,=3,5108

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

8. COKpalIEHHOMY HOHHO-MOJIEKYIApHOMY ypaBHeHuio S*+ Cu?*=CuS
COOTBETCTBYET MOJIEKYJIAPHOE YPABHEHHE
1) 3H,S+Cus(POy ), = 3CuS + 2H;PO,



2) Hy$+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)KeHI/Ie KOHCTAHTHI ANCCOLHUALINH MOKHO 3alucarb A1
1) HNO;
2) H>CO;
3) K»CO;

10. Crenenb 3AEKTPOIUTHYECKON TUCCONMAIIMN HE 3aBUCHT OT
1) KOHLIEHTpaLK pacTBOpa

2) naBneHus

3) IpUPOIBI ANEKTPOJIATA

4) Temneparypsl

HNonnoe npousseaeHue BoaAbl. BoaopoaHblii mokasaresib
TecToBblIe 3a1aHUA

1. JJakmycC B paCTBOPE KHUCIIOTHI
1) xpacHbIi

2) cuHmii

3) ¢puoneToBbIi

4) JKeNThIi

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

2) METUIIOPAHXK

3) YHUBEpCAIBHBII

4)) penondraneun

3. MeTunopanx B MPUCYTCTBUU KUCIIOT UMEET OKPACKy
1) cunrORO

2) KpacHYIo

3) OGeCIBETHYIO

4) OpaH>KEBYIO

4. YBenMUEHUE B PACTBOPE KOHUEHTPALUHU THAPOKCU - HOHOB COOTBETCTBYET
1) ymenbmenuto pOH

2) yBenuuenuto [H']

3) ymenbmienuto pH

4) ysenmmuennto pH

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



2)-3
3) 10!
4107

6. DNEKTPONUTAYECKAS AUCCOLUALMS BOIBI MPUBOIUT K 00pa30BaHUIO HOHOB
1) H++ O

2)2H"+O?

3)H;O++OH

4)OH + O

7. KoHIIeHTpanus HOHOB BOJIOPOJA B YUCTOH BOJIE PaBHA... MOJIB/JI
1) 107
2)10°4
3) 10!
4) 101!

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

2)4

3)10

4)7

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

2)7

311

4)4

10. Konnentpanus ruapokcua-uoHoB B 0,1M pacteope NaOH paBHa Mob/J.
1) 10!
2) 10!
3) 108
4) 10710

I'maposns coueit
TecToBBIE 3a7aHUSA

1. 'maponum3y MoaBEpraroTCs COJIH
1) KCl

2) NaCN

3) CH3;COONa

4) NaNO;

2. I'maponusy He MOABEPraroTCs COU

1) NH4NO;



2) AlCl;
3) BaClz
4) NaZSO4

3. HOHHOMy THAPOJIN3Y MOBCPraroTCAa COJIN
1) FGQ(CO3)3

2) Aly(SO4)

3) FGC13

4) AlLS;

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(N03)2

2) Zn(NO3)2

3) NaCH3;COO

4) K,S

6. Ypasnenue CO;>+HOH == HCO; +OH oTHOCHTCS K T'MPOJU3Y CONH
1) Ca(HC03)2

2) AL(COs)s

3) K,CO;

4) KHCO:s

7. OCHOBHBIE CONH 00PA3yIOTCs MPU THAPOJIH3E

2) ALS;

3) K5PO,

4) CuSOs

8. JIakMyC OKpaImBacTcs B PO30BbII LBET B PACTBOPAX COJIEH
1) Al(SO4)s

2) Na2C03

3)K,S

4) Zl’lClz

9. Kucnele conmn 06pa3y}0Tc;1 IIpHU TUAPOJIN3C
1) CuSOq4

2) CaS

4) Na,S



10. denondranenH npuoOPETACT MATTMHOBYHO OKPACKY B PACTBOPAX COJIEH
1) AICl3

2) KNO»

3) Na,S

4) K;,S103

Koasionanoe cocrosinue BemecTsa
TecToBbI€ 3a1aHUA
1. Cucremel, B KOTOPBIX OJHO BEILIECTBO B BUJIE MEJKUX YACTHI]
pacnpeeneHo B CPEAE APYroro BEIECTBA HA3BIBAKOTCA ... .
2. COBOKYITHOCTh MEJIKUX YaCTHUIl COCTABRJISICT NUCIIEPCHYIO ... .
3. BemecTBo, B KOTOPOM pacCnpencieHbl MENKHAE YAaCTHLBI, HAa3bIBAKOT
JACTIEPCUOHHOM ... .
4. DOmynecus, 310 ... .
— TyMaH
— MOJIOKO
— Masb
— CTPOUTEIILHBIN PAaCTBOP
5. A3po30b, 310 ... .
— TyMaH
— MOJIOKO
—Masb
— CTPOMTEILHBINA PacTBOP
6. Cycrniensus, 3710 ... .
— TyMaH
— MOJIOKO
— Masb
— CTPOUTEILHBIN PacTBOP
7. 'ens, 310 ... .
— TyMaH
— MOJIOKO
— Masb
— CTPOMTEIILHBINA PACTBOP
8. Cucrema, oOpa3oBaHHas Ta30BOW JUCIEPCHOW CPelOi W KUIKOH
JIUCTIEPCHOM (pa3oii — 31O ... .
— a’p030Jib
— BMYJIbCHS
— CyCIIEH3US
— redb
9. Cucrema, o00pazoBaHHAas J>KMAKOM JIUCOEPCHON cCpempoil M KUAKOU
JIUCTIEPCHOM (pa3oi — 31O ... .
— a’p030JIb
— BMYJIbCHS
— CyCIIEH3Us
— redb



10. Ocoboe cTyaHE00PA3HOE KOJUTOMIHOE COCTOSIHUE CUCTEMBI — 3TO ... .
— a3p030J1b
— OMYJIbCHS
— CYCIICH3Ms
— Telb
11. CBoiicTBa KOJUTOMIHBIX PACTBOPOB, XaPAKTEPU3YIOLIEECS OECTOPSAA0YHBIM
XAO0TUYHBIM JABW)KCHHUEM KOJUTOMIHO-IMCIEPCHBIX YaCTHLL — 3TO ... .
— OPOYHOBCKOE JIBUYKCHUE
— i dy3us
— CEAMMEHTAaLUs
— KOaryJisiius
12. CaoiicTBa KOJUJTOMIHBIX PacTBOPOB, XapaKTEPU3YIOLLEECS
CaMOIPOU3BOJIHBIM MPUPOAHBIM CMEIIMBAHAEM PACTBOPOB — 370 ... .
— OpPOYHOBCKOE JIBH)KEHUE
— middy3us
— CeAMMEHTaLUs
— KOaryJisiius
13. CgoiicTBa KOJUIOMJHBIX PACTBOPOB, XAPAKTEPHU3YIOMIEECS OCCIAHUEM
JUCTIEPCHBIX YAaCTUL MO/ ACHCTBUEM TPABUTALMOHHOTO MO — 3TO ... .
— OpPOYHOBCKO€E JIBH)KEHUE
— midpdy3us
— CEAMMEHTaLUs
— KOaryJisiius
14. 3onp womuaa cepebpa € MOJOKHUTENBHO 3apsHKCHHBIMM TPaHyJamMu B
BOJHOHM Cpelle¢ KOHAEHCAIIMOHHBIM METOAOM, B OCHOBE KOTOPOTO JISKUT PEaKius
00OMEHA, MOKHO TPUTOTOBUTH, €CITH B U30BITKE PACTBOP
— K1S0O4
— Agl
—KI
— AgNO;s
15. CpoiicTBa KOJUIOMAHBIX PACTBOPOB, XAPAKTEPU3YIOLICECS PA3PYLICHUEM
KOJUTOMIHBIX YACTHUIL — 3TO ... .
— OpPOYHOBCKOE JIBH)KEHUE
— midpdy3us
— CEAMMEHTaLUs
— KOAaryJisiius

Tema 6 OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC PEAKIIHA
TecToBBIE 3aJaHHUA

1. CrenieHb OKMCIIEHHs aTOMA XPOMa paBHA +3 B COCAMHEHUH
1) CrO

2) CI‘203

3) CI‘O3

4) HzCI’O4



2. CTeneHp OKUCIICHUS a30Ta YBEIMUMBACTCS B PALY
1) NH4Cl, N2, NO»

2) KNO,, NO, NH;

3) NO, NH;, HNO;

4) NO,, NH3, NO

3. DNEMEHT S MPOSBISIET 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 kamus (KMnOs) BoccTaHaBIMBaeTCS 10

COCAMHCHMA, COACPIKAICTO aTOM Maprahiia B CTCIICHHA OKHUCJICHUA
nH+6 2)+2  3)+4  4)+3

6. CreneHb OKUCIIEHU Cepbl paBHA +4 B COEIMHEHUT
1) H,S

2) Na2803

3) KuSO4

4) SOs3

7. MuUHUMAabHAs CTENEHb OKUCIICHUST PaBHAs —2 XapaKTepHA IS
1) azota 2) kenesa
3) cepnl 4) xyopa

8. ATom Mapradia mpoOsBJIACT TOJIBKO OKHUCIUTCIIBHEBIC CBOMCTBA B COCTUHCHUU
1) Mn

2) KMI’IO4

3) Ml’lOz

4) KoMnOy

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

2) a3oTa

3) cepsl

4) propa



10. Cepnas kucmoTa sIBJISIETCS OKUCIMTENIEM 3a CUET CEPBI
1) S+4 2) S+6 3) S+2 4) S+5

Tembl 7-9 DJIeKTPOXMMHYECKHE NIPOLECCHI
TecToBbIe 3a1aHUA

Bapuanr 1

1. B pacTBOp 31EKTPOSIATA, COACPIKALIETO PACTBOPEHHBIN KUCIOPO,
OITyCTHJIM UHKOBYIO IJTACTUHKY W IUHKOBYIO TJIACTUHKY, YACTUYHO MOKPBITYIO
MEIBI0. B KakoM ciyyae nmpouece KOppo3uu HUHKA TPOUCXOAUT UHTEHCUBHEE?
Jlaiite cxemy mpouecca.

a) MHTEHCUBHEE KOPPOAMPYET LMHKOBAS TUIACTUHKA,

0) UHTEHCUBHEE KOPPOAUPYET HUHKOBAS TUIACTUHKA, YACTUYHO MOKPHITas
MEJBIO;

B) KOPPO3Usl LIMHKA MPOTEKACT O€3 N3MEHECHUH.

2. YK@KHUTE METAJUL, UCIIONBb3YEMBII MPHA MPOTEKTOPHOM 3AIUTE JKETE3HBIX
u3aeimii oT Koppo3uu. [Touemy?

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

Bapmuanr 2
1. Kak mpoucxouT armocepHas KOppo3us xKeJe3a, MOKPHITOro CII0EM
HUKEJIs, €CJIU MOKPbITHE HapyleHo? JlaliTe cxemy mpoiiecca.
a) KOPPOAMPYET MOKPBITHUE;
0) paspymaroTcs o0a MeTana;
B) KOPPOIUPYET HKENE30;
I') HE U3MEHSETCS HU 5KEJI€30, HU HUKETIb.
2. Ilpn KOHTaKTE, ¢ KAKUM METAIIIOM HAuOO0JIe€ OBICTPO MPOTEKAET KOPPO3US

kenesa?
a)Fe/Ni  0) Fe/Sn B) Fe/Cd r) Fe/Pb.

Bapuanr 3

1. Kak mpoucxoaut armocpepHas KOppo3ust OLIMHKOBAHHOTO JKejie3a MpH
HapyLIEeHUH NOKpbITUs? JlaliTe cxeMy mpoiecca.

a) pazpyuiarTcs 00a MeTajua,

0) KOPPOAUPYET KENE30;

B) pa3pylIACTCs MOKPBITHE,

I') HE U3MEHSETCS HU IIMHK, HU JKENE30.

2. Kakue y4acTKH MOBEPXHOCTH IIMHKA NMPU T PepeHIabHON a3paliuu
ciyar karoaom. [Touemy?

a) MI0X0 a3PUPYEMBIE; 0) XOpoUIO aypUPYEMBIE.

Bapmuanr 4



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

a) KOppo3us HUHKA TPOTEKAET 0€3 H3MEHEHHIA,

0) UHTEHCUBHEE KOPPOAUPYET HMHKOBAS TIACTUHA,

B) HHTCHCUBHEE KOPPOAUPYET HUKEIEBOE MOKPBITHUE;

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

2. Ilpy KOHTaKTe, C KAKAM 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, ApYyTras
MEBIO, HAXOAATCS BO BIIAYXKHOM BO31yXxe. Ha kakoil U3 3THUX MIIaCTUHOK ObICTpee
o0pazyercs prkaBunHa? [louemy? JlaiiTe cxemy MpoLECCOB KOPPO3HU ITUX
wI1acTUHOK. KakoB cocTaB MPOAYKTOB KOPPO3UU JKeie3a?

a) FeO 0) Fe304 B) Fe(OH), r) FeOOH.
2. Koppo3us, Kakux METaJlJIOB, YCUJIMBAETCS ¢ OHMWKeHueM pH cpenabl?
a) Fe 0) Ni B) Mn r) Be.

Bapmuanr 6

1. XKene3noe nzaenre NOKPbUIH CBUHIOM. Kakoe 3TO MOKPBITUE — AaHOTHOE
win karoaHoe? [louemy? Jlaiite cxemy mpouecca npy HapyImeHUH MOKPHITHS BO
BJIQKHOM BO3/yX€ U B COJIIHOM KucioTe. Kakue mpoayKTel KOPpo3un 00pa3yroTces
B IIEPBOM W BO BTOPOM CITyqasix?

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

2. Kakoii MeTaJit He KOPpOAUPYET B pPa30aBIICHHON CEPHON KHCIOTE B
pe3yabpTaTe 00pa30BaHuUs 3AUMTHON TUIEHKHA HA €T0 TOBEPXHOCTH?

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

Bapuanr 7

1. B 4yem cyTh MPOTEKTOPHOM 3aIUTHI METAJUIOB OT Koppo3uu? [IpuBeanre
IPUMEP NPOTEKTOPHON 3aIUTHI HUKENS B 3JIEKTPOIMTE, COAEPKALIEM
pacTtBopeHHbI kucnopoa. Kakoit meramn Oyaer pazpymarscs? CocTaBbTe
AJNIEKTPOHHBIE YPABHEHUS AHOTHOTO U KaTOJHOTO MPOLECCOB KOPPO3HUHU.

a) pa3pyliacTcs HUKENb;,

0) paspymarotcst o0a MeTaa;

B) HE U3MEHSIETCS HA TPOTEKTOP, HU HUKEITb,

I') pa3pylIacTcs MPOTEKTOP.

2. Kakoii meTaiin He KOPpOAUPYET B Pa30ABICHHON CEPHON KHCIIOTE B
pe3yabpTaTe 00pa30BaHMUs 3AUIMTHON TUIEHKHA HA €r0 TOBEPXHOCTH?

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

Bapuanr 8



1. Kak mporucxoaut arMoc(hepHast KOppo3us JYKEHOW MEU MPU HAPYIIECHUU
nokpeITus? Jlaiite cxemy mporecca.

a) KOPPOJUPYET MEIb;

0) paspymaroTcs o0a MeTana;

B) HE U3MEHSIETCS HU MEJIb, HU OJIOBO,

I') pa3pylIacTcs MOKPBITHE.

2. YKQXKUATE METAJUI, UCTIOIB3YEMBINA MPU MPOTEKTOPHOM 3AIUTE KEJIE3a OT
Kopposuu. [Touemy?

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

Bapuanr 9

1. Kak mporcxoauT armocepHast KOppo3us JyKEHOTO JKeje3a Mpu
HapyLIEeHUH NOKpbITUs? JlaliTe cxeMy mpoiecca.

a) pa3pylacTcs MOKPbITHUE,

0) KOPPOAUPYET KENE30;

B) pa3pylIarTcs 00a MeTana,;

I') HE U3MEHSETCS HA OJIOBO, HU 5KETIE30.

2. Kakue y4acTKu MOBEPXHOCTH kefe3a npu audhepeHuaibHON a3palu
ciyxar anojom? [Touemy?

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

Bapuant 10

1. XKeneszo oumnkoBano. Kakoit metamn Oy et pa3pyliarscs Ipu KOPPO3UU B
esrouHoi cpene? Yto OyaeT 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 METAIJIOB ObICTPEE KOPPOAUPYET JKENEIHOE
W3JICIIHE B KUCIION cpeae?

a)Z/n 06)Cu B)Mg r)Ni

Bapuant 11

1. OnoBo coaepxut npumeck Mean. Kakoi u3 metannos OyIeT pa3pyliarses
PU KOPPO3UM B 1IEN04YHOM cpene? Kakoi mpouecc OyAeT NpOMCXOauTh Ha
Karoae?
a)mens 0)omoBo B) Sn° —2e-=Sn** r) O, + 4e- + 2H,0 = 40H".

2. I1pH KOHTaKTe, C KAKAM U3 METAIJIOB ObICTPEE KOPPOAUPYET CBHHIIOBOE
W3JICIIE B MOPCKO# BOJE?

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

Bapuant 12
1. HukenmmpoBaHHOE KENE30 HAXOAUTCS B KUCTION cpene. UTo pazpymaercs?
Kakoit npouecc uaer Ha kartone?
) HUKEJIb 0) JKene30 B) Fe® — 2e- =Fe?*



r) Ni° — 2e- = Ni** 1) O, + 4e- + 2H,0 = 40H
e) 2H" + 2e- = H,.

2. Kakue ¢akTopel yCHUIIMBAKOT KOPPO3HUIO XKene3a?

a) KOHTAKT C [IUHKOM;

0) noseiienue pH snexrponuta (pH >7);

B) MPUCYTCTBHE B MOBEPXHOCTHOM miieHke MOHOB Cl.

Bapuant 13

1. Kakoii mponecce uAEeT Ha aHOAHOM YYACTKE NP A3PallMOHHON KOPPO3UHU
xenesa’?

a) Fe —2e-=Fe** 0) 4Fe(OH), + O, + 2H,0 = 4Fe(OH);

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

2. Menp conepuT npuMech IiuHKa. Kakoii u3 MetauioB OyI€T KaToA0M B
MUKPOTAJIbBAaHOAJIEMEHTE?

Kakoii nmponecc noiiietr Ha Karoie Mpu KOPPo3uu B Kucjoid cpeae? Urto Oyaer
MPOIYKTOM KOPpo3uun?

a) Mellb 0) IUHK B) O, + 4e- + 2H,O = 40H"

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

Bapuanr 14
1. Kakoii metann OyaeTr pa3pyliarbes NPy KOPPO3HHU JIATYHU (MEIb + [IMHK) B
BOJHOM cpeae? Ha kakom Metanne OyAeT MPOUCXOIUTh MPOLECC BOCCTAHOBIEHUS?
a) Cu 0) Zn B)Ha Cu r) Ha Zn.
2 . Kakoii n3 METaJIIOB MOXKET CITY>KUTh AHOJAHBIM MOKPBHITUEM IO HUKEITIO?
a) Meab ©) OJIOBO  B) CBUHEI]
) 30JI0TO JI) CEPEOpPO  €) XPoM.

Bapuant 15

1. Kakoit meTa, BXOAsuii B COCTaB XpOMUPOBAHHOTO KeJe3a, OyIeT
paspyluarbes B MEPBYIO OUYEPEb TPU KOPPO3UH B LIENOYHOM cpeae? Kakue
MPOAYKTHI MOJTYYArOTCS B PE3YJIbTATE KOPPO3UH?

a) Fe 0) Cr B) Fe(OH); r) NaCrO;

1) Fe;O; ¢) Cr0;s.

2. ’Kene30 ¢ HapyLIEHHBIM MMOKPBITUEM KaIMUsL HAXOJUTCS B KUCIION Cpeae.
Kaxkoit metamn pazpymaercs npu 3tom? Kakoil MeTan SsBiasSeTcs Karoaom?

a) Cd 0) Fe .

Tembl pedpepaToB (10KJIAT0B)

No i/t HaumenoBanue Tembl pedepara

3HaueHUEe XMMHUH B CEJILCKOM X039 CTBE.

[TpoOneMbl BOTOCHAOKEHUS B CEJTbCKOM XO3SIICTBE.

CpaBaenne sxkonornueckux cranaapros 'OCT P® u Espo 4.

OKoorus BOAbI, IYTH PCHICHUA HpO6J'IeMBI 3arpsA3HCHHUA BOJEL.

N[N —

Bona B xu3Hu YCJIOBCKA, TCXHUKC U CCJIBCKOM XO3IHCTBE. DKOIOTHUS BOJHI.




6 3HauYEHUE BOJIbI B )KU3HECSATEIIbHOCTH KUBBIX OPraHU3MOB.

7 3asucumocts OBII u pH BOABI OT €10 HOHHOTO COCTABA.

8 Bona - 310 KU3Hb.

9 [TpoOieMBl OUMCTKH M WCIOJIB30BAHKS BOBI JJI METHOPALIAN 3€METTb

10 OOwmme cBOMCTBA MarHusl KaJIbLKs U APYTrUX 31eMeHTOB I A-moarpynmel, nx
COCIMHEHMSI, 3HAUEHUE MarHusl U KAJIbLHS B MPUPOAE U CEITbCKOM
XO3SHCTBE.

11 O030p CBOWCTB XMMUUYECKHUX 3JIEMEHTOB VA- OATPYNIBI U MX BAKHEHIINX
COCIMHECHUN.

12 OO0mu1me CBOWCTBA YIJIEPOaa, KPEMHHUS M IPYTUX 3J€MEHTOB [V A-
NOArPYNIbL, UX COCIMHEHUS, 3HAYCHHE YIIIEPOAA U KPEMHUS B TPUPOAE U
CEJILCKOM XO3SIMCTBE.

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

14 AHAJTMTUYECKUIA KOHTPOJIIb TSHKENBIX METAIUIOB B TIOYBE M PACTEHUSX,
ITPOJIYKTAX CEJIbCKOTO XO3sIMCTBA.

15 O030p CBOMCTB OTACTBHBIX XUMUUYECKUX 3JIEMEHTOB U MX BAKHEHIINX
COCIMHECHUN.

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

18 OKOJIOTHS ¥ TOKCHKOJIOTHS METAJIJIOB,

19 DNEKTPOXUMHUYECKAsT KOPPO3usl, CtOCOObI OOPHOBI C HEM;

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

21 Kpyrosoport azora, cepsl, BOABL, VIJIEKUCIOTO ra3a B IpUPOLIE;

22 Hcnonp30BaHrEe HAHOMATEPUAJIOB B BOJTHOM XO35HCTBE.

23 BomopoaHslii mokazarenab BOJHBIX PACTBOPOB, MEXAHU3M JIEHCTBUS CPEIBI U
e€ OMOJIOTMYECKast POJIb B )KU3HEEATEIBHOCTH PACTEHWIA,

24 3axonsl Dapazes. [IpakTMyecKkoe NPUMEHEHHE IEKTPOIIU3A.

25 XuMudeckas u (puzndeckas TEOpUM pacTBOPOB.

26 HopmatuBHass ¥ TexHUYeCKas  JOKYMEHTaUMs IO  3KCIUTyaraluu,
TEXHUYECKOMY 0OCITY>KHBaHHIO, PEMOHTY
00BEKTOB BOJAOCHAOKEHMUSL.

27 Hayunas u ¢unocodckas kKapTiHa OKPYKAOIIEr0 MUAPA.

28 MHorooOpasue KyJabTyp B UX B3aUMOACHCTBHH.

29 CrocoObl OCYHIECTBIIEHUST COLMANIBHOIO B3aUMOACHCTBHs OOYYarOIIEro W

peam3aiys CBOEH POJIH B KOJJIEKTUBE.

Tembl HaAyYHBIX THCKYCCHIT (KPYTJIBIX CTOJIOB)
Xumuyeckasi cBsi3b. CTpoeHHE MOJICKYJL

1. KBaHTOBO-MEXaHUYECKAST TEOPUSI XUMHYECKON CBsi3U. METOI BaJIEHTHBIX

cesazeil. [lpupoma w MexaHW3M BO3HUKHOBEHUS KOBAJICHTHOWM
CBSI3U.




2.Buapl KOBaJCHTHOW CBs3M. llapamMeTpbl M CBOWCTBA KOBAJIEHTHOR CBS3M:
SHEPIHs, JUIMHA, MOJISIPHOCTD, MOJSAPU3YEMOCTh, HACHIIIIAEMOCTb,
HaITPABIEHHOCTb.

3.IloHsATHE O G - U T — CBA3SX.

4 Mexann3m 00pa3oBaHHs MOHHOH CBSI3H, €€ CBOWCTBA.

5.11onsiTre 00 M30MEPHH.

6.JI0HOPHO-aKIENTOPHAS CBsI3b. MexaHu3M ee 00pa3oBaHusl.

7 I1oHsiTHE O BOOOPOAHOH CBsi3n. MexaHu3M ee 00pa3oBaHusl.

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

9 IloHATHE O CTENEHU OKUCIICHHSI.

10. TUBl KPUCTATIMYECKUX PELIETOK.

11.I'nbpuanzanust aTOMHBIX OpOUTATICH.

12.I'eomeTpuyecKkast CTpPyKTypa MOJIEKYJL.

13.110JIIpHOCTE MOJIEKYL.

14.Buibl MEXXMONEKYISPHOTO B3aUMOACHCTBUS.

Bonpocbl W 3amaHusi IS NPOBeACHHS] MPOMEKYTOYHOI0 KOHTPOJIA
(3x3amMeHA)

Kowmnemenyus:  OK-7—  CHOCOOHOCTBIO K CaMOOpraHM3alud |
caMmo00pa3oBaHUIo;

Bonpocwr k axzameny

1.OCHOBHBIE IOHATHS XUMUU. aTOM, MOJIEKYJIA, XUMHAYCCKUI 3JIEMEHT. BemecTro,
MOJIb, MOJISTPHASI MAcca, SKBUBAJIEHT, MOJIIPHAs MAcCa SKBUBAJICHTOB.

2.CTeneHp ANEKTPOTUTHYECKON arucconranni. MakTopsl, BIMSIOIIKUE HA BEJIMUYUHY
cTeneHu aucconuanu. CUIbHbIE U C1a0ble AIEKTPOJIATHL. [ [prBeAnTE MPUMEPHI.
[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

1. Hanuuwre ypaBHEHHs pPEaKLMil, C TMOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH
CJIEIYIOIIME NIPEBPALLECHUS:
FG(OH)3—>FG(OH)2C1—>FGOHC12—>FGC13—>F62(SO4)3.

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

Bonpocwr k axzameny

1. OCHOBHBIE CTEXMOMETPUYECKHE 3aKOHBI XMMHMM. 3aKOH COXPAHEHUs MacChl U
SHEPruM BenlecTBa (COBpEMEHHAs (POPMYJIMPOBKA), 3aKOH MOCTOSIHCTBA COCTaBa
xummnuecknx coeaquHennii XK. [Ipycra, 3akoH kpaTtHbeIX oTHOWIECHUH (/1. JlanpTOHA),
3aK0H 00beMHBIX oTHOHIeHUWH (I'eli-Jlroccaka), 3akOH ABOTajpo W CIEACTBUE U3
3aKOHa, 3aKOH SKBHBaICHTOB (Y. BonactoHa).

2. OOmias XapakTepUCTHKA METALIOB, (PU3MYECKUE CBOMCTBA. 3aBUCUMOCTH
CBOWCTB METAJIOB OT UX IMOJIOKEHUS B iepuoanyeckoit cucreme /[. 1. Menaeneesa
Buaytpennee crpoenue MetauioB. Marnuii. @uzndeckue 1 XUMHAYECKUE CBOMCTBA,
COCIMHEHHSI.



[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

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

2. Kakas macca, Kakoe KOJMYECTBO BELIECTBA, KAKOE YMCIIO MOJICKYJ, KaKoe
KOJIMYECTBO DKBUBAJIEHTOB COOTBETCTBYET 00BEMY Kucaopoaa 11,2 1 (H. y.)?

Bonpocwr k axzameny

1. Knaccudukanuss HEOPraHMYECKUX COETNHEHUH.

2. PactBopbl. CiocoObl BEIPAKEHHS COCTaBa PACTBOPOB. MOJISIPHAS, MOJIIpHAs
KOHUEHTPALUs S5KBUBAJIEHTOB, MOJISTIBHOCTh, MACCOBAs JOJIS, THTP

[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

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

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

Bonpocwr k axzameny

1. Ilpupomnas Boga. Crounble BoAbl. OCOOCHHOCTH XHMHYECKOTO COCTaBa
IIPUPOJHBIX ¥ CTOYHBIX BOA. JKECTKOCTh BOBL, €€ BUIBI. BOIONOATOTOBKA.

2. Ilporonno-nenTponnas reopus . /1. MBanenko u E.H. 'anona. KBaHTOBBIE
yucia. J|BoiicTBeHHas npupoaa 3aeKTpoHa. CrnocoObl H300pakeHUsl IICKTPOHHON
CTPYKTYPBI aTOMOB 3JIEMEHTOB.

[Ipakxmuyeckue 3a0anusi OJisi NPOGEOEHUs DK3AMEHA

1.0mumuTe XMMUYECKUE CBOMCTBA OKCHAA KaiblMs, OKcHaa KpemHus (IV) u
OKCHJIa [INHKA.

2. PaccumTaiite Maccy THMAPOKCHIA HATPUS M MAacCy BOJbI, HEOOXOAMMYIO IS
npurotoyicHus 500 T 5 % Moromero pacTeopa.

Bonpocwr k axzameny
1. Antomunuii. XMMUYECKUE CBOMCTBA, €r0 COCAMHECHUS. AM(POTEPHOCTH OKCUIOB
Y TUIPOKCUIOB AITFOMUHUSI.
2. duccoumanmst BoAbl. MOHHOE NPOM3BEACHUE BOJbI. BOOOPOAHBIA MOKA3ATEND.
CrocoOkI €ro onpeaeneHusl.
[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA
1. MeTomoM »3AEKTPOHHOrO OanaHca mNOAOECpUTE KOIPPUIMEHTHI, YKAKUTE
OKHUCJIUTEIIb U BOCCTAHOBUTEND B PEAKLUSX

/n+ HNO3(KOHLI)—>ZI’I(NO3)2 + NO, + H,O;

FG(OH)Q + O, + HZO_)FG(OH)3;
2. BplYMCIIATE KOHUEHTPALMIO MOHOB BOJOPOJA W THAPOKCUA MOHOB, ecnu pH
pactBopa pasen 10.

Bonpocwr k axzameny
1. CpoiicTBa pacTBOPOB HEAMEKTPOIMTOB. OcMoc. 3akoHsl Bant-I"odda u Payns.



2. MeTauibl 1 HEMETAIIBI, UX TOJIOKEHUE B MIEPUOANYECKON cucTeMe. OCHOBHBIE
CBOMCTBA JJIEMEHTOB — AaTOMHBIA paguyC, DHEPIUs WOHW3ALMH, CPOACTBO K
BNEKTPOHY M BIEKTPOOTPULATENBHOCTD, BO3MOYKHBIE CTENEHU OKHUCIICHUS,
OKHMCJIUTENBHO-BOCCTAHOBUTENIBHBIE CBOWCTBA JJIEMEHTOB. M3MEHEHHME CBOWCTB
JJIEMEHTOB B Nepruoaax M rpynmax. OOMEHAyYHOE 3HAYEHHUE IMEPHOAMYECKOTO
3aKOHA U MEPUOANYECKON CUCTEMBI XUMUYECKHX d1eMeHTOB /.. Menneneesa.

[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

1. Paccuwraiite Maccy ramieHOW W3BECTH, HEOOXOOUMOW Jsl yCTPAHEHUS
BPEMEHHOM JKECTKOCTH B OJJHOM KyOHUYECKOM METPE BOJIbI, ECJIH KECTKOCTh BOJABI 7
K.

2. Paccumraiite pH pe4yHOi BOABI, €CJIA KOHUEHTPALUU TMIPOKCUA-UOHOB B HER 10
3 MOJIB/ M3,

Bonpocwr k axzameny

1.Kucnotel, ocHoBaHus, coimd H aMm(oTepHbie coeauHeHus B cBete TOJI.
HeoOpaTtumMble peakiuu HOHHOTO OOMEHA, UX THIIBI.

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

[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

1. Ilpn kakoil Temmneparype 3aMmep3act pactop, coxepxammii 1000 r rmuuepuna
CsHs(OH); 1 2000 r BobI.

2. Hanummre ypaBHEHHs PEaKLMi, ¢ MOMOIIBK) KOTOPBIX MOXXHO OCYLIECTBUTH
cienyromue npeppameHus: Zn—7ZnSO,—7Zn(OH),—(ZnOH);POs—Zn3(PO4),, k
peakuusiM  OOMEHAa COCTaBbTE MOHHBIC YPaBHEHMS, K  OKHCIMTEIBHO-
BOCCTAHOBUTEJIBHBIM PEAKIMIM — YPABHEHHSI SJICKTPOHHOTO OaiaHca.

Bonpocwr k axzameny

1. KoBaneHTHast CBsA3b, €€ MPUPOJIA U MEXAHU3M 00pa3oBaHus. METOT BaJICHTHBIX
cBszeil. CrocoObl M300pPaKCHUSI KOBAJEHTHBIX CBS3€H, CBOHCTBA KOBAJICHTHBIX
CBS3CH: JUIMHA, DJHEPrHs, HACHILECHHOCTh, HANPABICHHOCTh. [loHATHE O
ruOpUAN3aliA AaTOMHBIX OPOUTANIEH. 6 U T — CBSI3U. Pa3HOBHIHOCTH KOBAJIEHTHOM
CBSI3U — HETOJISIPHAS, MTOJISIPHASL, JOHOPHO-AKLENTOPHAS.

2. Kommiekcneie coequnenuss KC. Koopaunanmonnas teopus Bepaepa. Metonabt
nonyueHuss KC. BHYTpEeHHSS U BHEWIHSS KOOPAMHALIMOHHBIE C(HEPBl KOMIUIEKCOB.
CTpyKkTypa BHYTPEHHEH KOOPJAWHAIMOHHOW cdepbl. lleHTpanbHbII aToM -
KOMIUIEKCOOOpA30BaTellb,  JUTAHIBL,  KOOPAMHAUMOHHOE  YHCIO,  3apsn
KOMIUIEKCHOTO HOHA. XMMUYECKas CBSA3b B KOOPAWHALMOHHBIX COCAMHECHUSX. THITBI
KOMIUICKCHBIX COCAVHCHUN. 3HAYEHWE KOMIUIEKCHBIX COCIMHEHWI B XHWMUM,
OHMOJIOTHH, CEIBCKOM XO3SHCTBE M TEXHUKE.

[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1. Hanumwre ypaBHEHHs peakUuuid, ¢ TOMOLIBK) KOTOPBIX MOYKHO OCYIIECTBUTH
CJIEIYIOIIME



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

Bonpocwr k axzameny

1.CunbHBIE 3NIEKTPONIUTHL, UX aucconmanus. COCTOSHUE CUTIBHBIX SJIEKTPOJIUTOB B
pacTBOpax, aKTUBHOCTb U KO3(P(PUIMEHT AKTHBHOCTH UOHOB.

2. O0umme cBeneHUs 0 pacTBopax. TWIbl PacTBOPOB. PacTBOPMMOCTH BEILECTB.
3aBUCUMOCTb PAaCTBOPUMOCTM OT TPHUPOABI W CBOWCTB PACTBOPUTENS U
pacTBOPEHHOTIO BEIICCTBA.

[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUs DKIAMEHA

1. Tlpu3HakM mNPaKTHYECKOTO MPOTEKaHWs peakumidi oOmeHa. CocTaBbTe
MOJIEKYJIIPHBIE U MOHHO-MOJIEKYJIIPHBIE YPABHEHUS PEAKLMA B3aUMOJEHCTBUS B
pacTBOpax MEXAY:

Cr(OH); u KOH —; FeSO,u (NHy), S —;
2. YKaXuTEe NPOAYKTHl PEAKLMA M METOAOM 3JIEKTPOHHOTO OanaHca moadepuTe
KO3 ((PUIUEHTBIL:
Fe + Cl,— ?;

Hg + HNOs (paz6.)—Hg(NOs), + ? + H,O.

Bonpocwr k axzameny
1. T'anpBaHOKOPPO3HUsl, MPUYMHBI €€ BOSHUKHOBEHU. KOppo3us CriiaBa amoOMUHUS
U MEAM B pasMuHbBIX cpenax. [lpuBenure CcXeMbl. YKOKUTE NEPBUYHBIE W
BTOPUYHBIE TIPOLIECCHI, MPOAYKTHI KOPPO3HH.
2. Aromusie sapa. Ux coctaB.M3otonel. M300apel. KBanToBeie uncia. CocTosiHue
BIEKTPOHOB B aTOME.
[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUS DKIAMEHA
1. CocraBbTe YpaBHEHUS COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN YCTPAHEHUS
Pa3IMYHBIX BUAOB KECTKOCTH BOJBI, TPUMEHSAEMBIX B BOJIONOATOTOBKE.
2. Beruucoure maccy comu MgSO47H,O m maccy BOnbI, HEOOXOOUMBIC SISt
npurotosieHus 500r pacrBopa ¢ maccoBoii noneir MgSO; 12 %.
Bonpocwr k axzameny
1. Bojna kak pacTBopuTelb. BpeMEHHAs U MOCTOSHHAS KECTKOCTh BOJABI. CriocoObl
€€ YCTPAHEHUSI.
2. Kak M3MEHSETCS BOCCTAHOBUTEINIbHAS AKTUBHOCTh METALIOB II-A moarpynmsi?
Kak n3mMeHseTcss OCHOBHOM XapaKTep OKCHI0B U THIAPOKCUAOB 3TUX METAIIOB?
[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA
1. Onpenenute 3apsj BHYTPEHHEH KOOPAVMHAIMOHHOW C(Ephl W COCTABBTE
(opMyJIBl IBYX BEIIECTB, B KOTOPbIE OHA BXOAUT. ONpPeAenuTe KOOPAMHAMOHHOE
YHCIIO KOMILJIEKCOOOPA30BaATENS:
[Co™ (NH;)(NO;)4].

Hamumure  BeIpak€HWE  UIS  KOHCTAHTBI  JMCCOLMAUMU  (HECTOMKOCTH)
KOMIIJIEKCHOTO MOHA.
2.Hanuiunre MONEKYJISIPHBIE U HOHHBIE YPABHEHMS PEAKLIMN TUAPOJIM3A COJIEH

a) NH4sCH;COQ; 6) (NH4),S.

Bonpocwr k axzameny



1.OCHOBHBIE MTONTOKEHUS TCOPUU HJIEKTPOIUTHUECKON nrcconmanuu C. AppeHuyca.
I'maparanus v nucconumanus. MOHHBIE paBHEHUS PEaKLIUiA.
2. OKHCIMTENBHO-BOCCTAHOBUTENBHBIE peakumu. Tunel OBP. Baxuelmue
OKHCIIUTENIA U BOCCTAHOBUTENIW. OTBET MOTHBHPYHUTE C TOUYKH 3PEHHUS CTPOCHUS
aTOMOB.
[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA
1. Harmmmmwure snekTpoHHBIE (POPMYJIIBI AaTOMOB Fe 1 Se 1 COOTBETCTBYIOINX HOHOB:
Fe®*, Se?.
2. Hanummre (popMyJibl CIEAYFOIUX COJCH:

a) cynb(ara KaJablus,

0) xJI0puaa rTUAPOKCOATIOMUHMS,

B) TMIPOKApOOHATA KAJIHS,

r) pocara aMMOHMS;

1) cynbgaTa HaTpHsl,

¢) muruapodocdara MarHusi.

Bonpocwr k axzameny

1. Iucconmanus Boasl. MoOHHOE pou3BeaeHME BOABL. BOIOPOAHBIN OKA3aTelb
(pH), MeToapl ero onpeacneHusl.

2 IlapaMeTppl W CBOMCTBA TUINOB XMMHMYECKMX CBs3€i. CTENEHb OKHUCIICHUS.
BanentHOCTh 351€eMEHTOB. AMOPQHOE M KPUCTAJUIMYECKOE COCTOSIHUE BEILECTBA.
XHAMHYECKAs CBSA3b B TBEPABIX TENAX. XMMHUYECKAs CBA3b B MOJNYIPOBOJHUKAX U
JBJIEKTPUAKAX.

[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUst DK3AMEHA

1.Onpenenure MOJIIPHY RO KOHLIEHTPALMIO PacTBOPA, MOIYYEHHOIO IIPU
pacTBOpeHnH CyJib(hara HaTpust Mmaccoi 42,6 r B Boje maccoi 300 r, ecnu
IJIOTHOCTH MOJIYYEHHOro pacTBopa pasHa 1,12 r/em?’.

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

Bonpocwr k axzameny

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

2. T'anbBaHMYECKHUI TOMY3JEMEHT, TaJbBAHUYECCKUI 3leMeHT Tuma JlaHuas-
Skobu, ero ycrporicto. YpaBHenue Hepuera. Hanpsokenue '3, ero namMepeHue.
[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1. Koppo3ust XpOMHPOBAHHOTO KEJIE3a MPU HAPYLIEHUH LIETOCTHOCTH MOKPBITHS B
HEUTPAIBLHOM Cpelle U KUCIION.

2. Hanummre BeIpa&KCHUE KOHCTAHTBI XUMUYECKOTO PABHOBECHS JUISl CIIEAYIOLIMX
peakumii: Fe,O3(k)+3CO(T) <> 2Fe(k)+3CO,(T); Na(r)+3H(T)<«>2NH;3(r). B kakom
HANPABJICHUM CMEIIACTCS PABHOBECHE B JAHHBIX CHCTEMAaxX a) MPU YBEIMYEHUHU
KOHUEHTPALMU UCXOIHBIX BEUIECTB; O) YBEJIMYCHUH AABJICHUS B CUCTEMAX?

Bonpocwr k axzameny



1.Onepretuueckne >PPeKThl XUMUUECKUX peakiuii. BHYTPEHHsISE SHEprus U

SHTAJIbIKAA 00PAa30BaHUs XUMUYECKUX COeauHEHMA. Tepmoxumus. [lepBoe Havano

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

2. 3ammTa METAIOB OT KOPpOo3uu. PasznuuHbie BHIBI MOKPBITHHA. [IpoTekTopHas
3aIuUTa.

Karonnas 3ammra. THrMOUTOPBI KOPPO3HH.

IIpakxmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1.Koppo3ust ny»keHOro skeje3a B pa3iudHbIX Ccpelax (HCUTpanbHOM, KUCIOH W

CJIa0OIIENOYHOM ) ¢ HAPYLICHHBIM MOKPHITHEM

2. Kakme mpoueccel MpOTEKAKT Ha 3JEKTPOJaX B TalbBaHMYECKOM 3JIEMEHTE,

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

BOCCTAHOBHUTEIIb U JJIEKTPOJ — OKACIUTEND.

IIK-16— CIOCOOHOCTBIO HCIOJIL30BATh OCHOBHbIE  3aKOHbBI
€CTEeCTBCHHOHAYYHBIX AUCHHUILIMH, METOAbl MATEMATHYECCKOr0 AHAIH3A W
MO/JICJIUPOBAHHS, TEOPETUYECKOT0 M JIKCHCPUMEHTAIBLHOTO HCC/ICI0BAHUS
MPH pemieHud NPpodecCHOHATILHBIX 3a/1a4.

Bonpocwr k axzameny

1. Iuccoumanusa Boael. MoHHOE mpou3BeacHUE BOABL. BOAOPOAHBIN MOKa3arenb.
CnocoOkI €ro onpeaeneHusl.

2. Bropoe Hauano TEpMOAMHAMHUKH. DHTPOIMUS M €€ U3MEHECHUE B XUMHYECKUX
npoueccax. OHeprusi ['mOOca. VYcnoBue CaMOMPOM3BOJIBHOTO MPOTEKAHWUS
XUMHYECKAX peakumid. PacdeTsl M3MEHEHMI S>HTponMM W 3Heprum ['mb0ca ams
OTpPEACTIEHUS HATPABICHHOCTH MPOTEKAHHsI XUMUYECKUX MTPOLIECCOB.
IIpakxmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

1. Koppo3us crutaBa alfOMMHASI 1 MEW B PA3JIMUHBIX cpenax. [IpuBeaure cxemsbl.
VYKa)KuTe NMEPBUYHBIE K BTOPUYHBIC MPOLIECCHI, MTPOAYKTHI KOPPO3HH.

2. BimsgHue xatanu3aropoB Ha CKOPOCTh XMMHWYECKMX PEAKIMA. ['OMOreHHbIA U
reTepOreHHbId Karanu3. MexaHu3M JACHCTBHS KaTraau3aropoB B T'OMOTEHHOM M
reTepOreHHOM Karanu3ax. MHruOuTOphl 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¢ (pusmueckuii cMmbici. 3akoH Baut-I'odda.
DOHEPrust akTUBAIUN.

2. DHepretnueckue >PQPEKTHl XUMMUYECCKMX PEaKUWil. BHYTpeHHss SHEprus u
SHTAJIbIUSL 00PA30BaHUS XUMUYECKUX COeauHEeHMA. Tepmoxumus. [lepBoe Havano
TEPMOJMHAMHUKM. 3aKOH ['ecca, CIeICTBHS U3 3aKOHA, Er0 3HAYEHUE U IPUMEHEHHE.
[pakmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

1. CocraBpTe CXEMY KOPPO3MM XPOMMPOBAHHOIO M HUKEIMPOBAHHOTO >KEIE3a C
HAPYLICHUSMHA MOKPBITHI MPU KOHTAKTE € BOAOMH.



2. MeToaoM 3EKTPOHHOTO OanaHca moaoepute KOdQPUIIMEHTHI, YKAKUTE
OKHCITUTENIb U BOCCTAHOBUTEID B PEAKITUSAX:
ZH+HNO3(KOHH)—>ZH(NO3)2+N02+H20;

FG(OH)2+OQ+HQO—>FG(OH)3;

Bonpocwr k axzameny
1.Bropoe Hauano TEpMOAMHAMUKH. OHTPOMUS M €€ MU3MEHEHHE B XMUMHYECKUX
npoueccax. OHeprusi [mOOca. VYcinoBue CaMOMPOM3BOJIBHOTO MPOTEKAHWUS
XUMHYECKAX peakumid. PacdeTel M3MEHEHWH SHTponMM W 3Heprum ['mb0ca ams
OTPEACTIEHUS HATPABICHHOCTH MPOTEKAHHsI XUMUYECKUX MTPOLIECCOB.
2. DREKTpo- W NPOTEKTOPHAS 3alIUThl METAUIOB OT KOPpo3uu. CXeMbl,
AJNIEKTPOHHBIE YpaBHEHHs mpoueccoB. Kakoil metamn nenecooOpasHee BIOpaTh B
KAQ4eCTBE MPOTEKTOPA JUIS 3AIUUATHl COOPY>KEHUH, BO3BOJMMBIX B MOPCKOH BOJE?
[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA
1. Kakue mporecchl MPOTEKAKOT MPH 3JIEKTPOKOPPO3MHM CBUHLOBBIX 000JI0YEK
Ka0eJst Mo ACHCTBUEM BIIEKTPHYECKOTO TOKA?
2. a) HaMMIOUTE KUHETUYECKUE YPaBHEHMSI CKOPOCTEH MPSIMOM peakiuu, 0OpaTHON
PEAKIMH U BBIPAKEHUE KOHCTAHTHI PABHOBECHSI,

C(rpaq)m) + 2N20(r)<—>C02(r) + 2N2(r) AH= -5580 KK
0) ompenenute, B KaKyr CTOPOHY CMECTHTCS XWMHYECKOEC PAaBHOBECHE MPH
YBEJIIMYEHUN  KOHLICHTPALMM TEPBOTO  MCXOAHOIO  BEIIECTBA, TMOBBILICHUN
TEMIEPATYPHI U YBEIMYECHUU JTABIICHUS.

Bonpocwr k axzameny

1.2ueprust ['nO0ca u ee CBA3b ¢ SHTAIBNUECH U SHTponMEl. TpeThe HaUaIo
TepMOAMHAMHKY. [[oueMy HEBO3MOKEH BEUHBIN ABUTATEND?

2. llonarme 00 »5MeKTpomax MW JJIEKTPOAHBIX MOTeHIManax. CTaHAapTHBIA
BOJOPOJHBIN 3NIEKTPOA. Pl cTaHIapTHBIX 3JEKTPOAHBIX TOTCHIMATIOB. Y PaBHEHUE
Hepncra. ['anbBaHUYECKHAE JIEMEHTHI.

[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

1.CocraBpTe  ypaBHEHMs  pPEaKUMd  NPOLECCOB,  MPOUCXOAAIIMX  IPH
AIEKTPOKOPPO3UH TPyOONPOBOAA MO ACHCTBUEM OJTY>KIAIOIIAX TOKOB.

2. CocTaBbTe ypaBHEHU S XUMAYECKUX TPOLECCOB, MPOTEKAIOLIMX MPHU SJIEKTPOTIN3E
pacmuiaBoB NaOH u NiCl, ¢ ”HEPTHBIMU 3JIEKTPOIaMHU.

Bonpocwr k axzameny

1.By(epHble pacTBOPHI M KX OMOJIOTHYECKOE 3HAUCHUE.

2. Tumbl XMMHWYECKON CBS3M: KOBAJCHTHAs, MOHHAsA, MeTayummyeckas. PaboThwi
JIbrouca, I'eiitnepa, Jlonaona, [losmHra u Ap. B YYEHUU O XUMHUUYECKOW CBS3H.
HoHHag cBA3b, €€ mpUpoaa, HOHHBIE KPUCTALIBL. KpUCTANIMYECKUE BELIECTBA C
MOHHOW PEIIETKON, NX CBOMCTBA.

[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1.Beruncnure moTeHnyMan BOJAOPOJAHOIO 3IEKTPOJA, MOTPYKEHHOTO B pacTBop, pH
KOTOPOTO paBeH 3.



2. CocCTaBpT€ YpaBHEHMS DJIEKTPOAHBIX MPOLECCOB, MPOTEKAIIUX MPU
ANIEKTPOJIU3€E BOJHOTO pacTBopa xjtopua skenesa (111) ¢ yroabHbiM aHO0M.

Bonpocwr k axzameny

1. Koppo3ust TEXHUYECKOTO Kelle3a B PA3IMYHBIX CPEJaX U METOABI 3aIIUTHI €r0 OT
koppo3uu. CoenuHeHus xkene3a. CriiaBsl xkenes3a. UyryH u CTaib.

2. B KakOM COCTOSHUM (B KPUCTAILTAYECKOM WIJIM MApOOOPa3HOM) SHTponus 1 MOJb
BewnlecTBa 0oJibLIE MPU TOH ke Temneparype? OTBET MOTUBHPYHITE.
[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUs DKIAMEHA

1.. Onpenenuts TEMIOTY 00pa3oBaHUili METaHA, ECJIN TETJIOTA €r0 CrOPaHus

AHcrop (CHary) = -890,964 k/Ixx/Monb. Ternotsl cropanns H u C cOOTBETCTBEHHO
PaBHBI:

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

2. Ilpsimas wim oOparHas peakiusi OyAeT MPOTEKATh IPH CTAHAAPTHBIX YCIOBUSIX B
CUCTEME:

CHy,) + CO2ry = 2COq,) + 2H2r)
OTBET MOTUBUPYITE COOTBETCTBYIOLIMMH PACUCTAMH.

Bonpocwr k axzameny

1. KarogHele ¥ aHOAHBIE TMOKPBHITHAS Ui 3aIIWTHl METAUIOB OT KOPPO3UH B
CTATHYECKUX W JHHAMWUYECKUX YcaoBHsX. COCTaBbTe CXEMy KOppO3HH
XPOMHUPOBAHHOTO W HUKEIMPOBAHHOTO KEJI€3a C HAPYIIEHUSMHU MOKPBITANA TpU
KOHTAKTE ¢ BOJOM.

2. Kakue cnencreus u3 3akoHa [.M. I'ecca Bbl 3HAETE, U KAKOE MPAKTUYECKOE
3HAQYECHHUE OHU UMEIOT?

[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

1.Kakne xumudeckre NOpOLECCHl MPOTEKAIOT HA SJEKTPOJaX NPH 3apsike W
pa3psiIKe CBHHILIOBOTO aKKyMyJsiTopa?

2. CoCTaBbTe CXEMY MPOLECCOB, MPOUCXOMSIIIMX HA MEAHBIX JJICKTPOAAX, MPHU
AJIEKTPOJIA3E 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 BEJIMYHMH.
[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1. DOnexrponu3 pactBopa K,SO,s mpoBogunu npu cwie Toka SA B TedeHUEe 3 4.
CocTaBbTe JIEKTPOHHBIE YPABHEHUS MPOLIECCOB, MPOMCXOAIINAX HA AJIEKTPOAAX.
Kakas macca BOJBI MPU 3TOM PA3OKUIaCh, U YEMY PaBEH O0OBEM TrazoB (H. V.),
BBIJICJIMBIIMXCS HA KaToAe, aHoe?

2. TemneparypHblii KO3QPUIUEHT CKOPOCTH HEKOTOPOM peakuuu paseH 2.3. Bo
CKOJIBKO Pa3 YBEIMYUTCS CKOPOCTh 3TOW PEAKLMH, €CIIM OBBICUTH TEMIIEPATYPy Ha
25 rpaxycoB?



Bonpocwr k axzameny

1. Kakue peakuuu Ha3bIBatOTCS 0OpaTuMbIMKU B HeoOpaTuMbIMu? [IpuBeuTe
MPUMEPBI TAKUX PeaKuui. UTO Tak0e XMMUYECKOE PABHOBECUE U TIOYEMY OHO
HA3bIBACTCS TUHAMHUYECKUM ?

2. Hammmwure wmaremarnyeckoe BbIpakeHUE [[-3aKOHA TEPMOIMHAMUKMA s
HEOOpaTUMOTo U 0OPATUMOTO MPOIIECCOB, YKa3aB (PU3NUYECKUN CMBICI BXOAIIMX B
HETO BEJIMYMH.

[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

1.Tok cunoit 2,5A, mpoxoas 4epe3 pacTBOP AEKTpoauTa 3a 30 MUH. BBIIETSAET U3
pactBopa 2,77 r MeTajia. Haliiute MOJIIPHYIO MacCy SKBHBAJICHTA METAJLIA.

2. CocTraBbTe CXEMBI IBYX 3JIEMEHTOB, B OJJHOM M3 KOTOPBIX LMHK - OTPULATEIbHBIN
BIEKTPON, B JPYIOM — MOJIOKUATENBHBIN. [IpUBEIUTE SJIEKTPOHHBIE YPaBHEHUS
AHOJTHOTO M KaTOAHOTO MPOLECCOB.

Bonpocwr k axzameny

1.HanpaBiieHHOCTE MPOLECCOB B TPUPOAE. BTOPOit 3aKOH TEPMOIMHAMUKHY.

2. ®aKTOpHI, BIUAIOMIME HA AKTUBHOCTD KATAIU3aTOPOB XMMUYECKUX PEAKLIMH.
[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1. Kakume mnpoueccel MPOTEKAOT NPU KOPPO3UM TEXHUYECKOrO IKENNe3a B
atMoc(hepHbIX yCnoBuaX? COCTaBbTE ANEKTPOHHBIC YPABHEHUS 3THX MPOLECCOB.

2. Kak Bmusier pH cpeapl HA CKOPOCTH KOPPO3MHM kene3a u uMHka? [louemy?
CocraBbTe ypaBHEHHs COOTBETCTBYIOLIUX ITPOLIECCOB.

Bonpocwr k axzameny

1. CBoiicTBa pacTBOPOB HEAIEKTPONUTOB. KUTIEHUE U 3aMep3aHne pacTBOPOB.
3akonbl Payns. AHTU(PU3BL.

2. Kucnotel, ocHOBaHus, COJIM U aM(POTEPHBIEC cOeMHECHMS B cBeTE T/,
HeoOpaTtrmMble peakuuu HOHHOTO OOMEHA, UX THIIBI.

[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUs DK3AMEHA

1. Hanmmure ypaBHEHUs pEaKLUi, C MOMOLIBI KOTOPBIX MOYKHO OCYILECTBUTh
cienyromue npeppauieHus: Zn—ZnSO4—Zn(OH),—(ZnOH );:POs—Zn3(POs)s.
K peaknmsim 0OMEHa COCTaBETE MOHHBIE YPABHEHHUS, K OKUCITUTEIBHO —
BOCCTAHOBUTEJIBHBIM PEAKIHMSIM COCTABBTE YPABHEHUS 3JIEKTPOHHOrO OanaHca.
2. MenHoe u3aenue mOKpPeITO HUKENEM. ByJIET M COXPAHEHO 3AlMTHOE ACHCTBUE
HUKEIIS MOCIIE MOBPEKACHUS MIOBEPXHOCTH?

Bonpocwr k axzameny

1. OOpaTUMOCTh XMMHYECKHUX PEAKIMA. XUMUYECKOE PABHOBECHE B TOMOTE€HHBIX U
reTEPOreHHbIX cucTeMax. COCTOSHUE AMHAMUYECKOTO XUMUYECKOTO PABHOBECHS],
VCJIOBUS U IPU3HAKU PABHOBECHOI'O COCTOSAHMA. KOHCTaHTa XUMHYECKOTO
PaBHOBECHS, €€ POJIb B OLIEHKE HAINIPABJIIEHHOCTH XUMHYECKUX PEAKLINIA.
CMeleHne paBHOBECUS ITPU U3MEHEHUH KOHLICHTPALMU PEATUPYIOLIUX BEILECTB,
teMmneparypsl ¥ gasiaeHud. [Ipuanun Jle - [arense. Pone npeacrasineHnii o
XUMHYECKOM PABHOBECUH B TOHUMAHUH M OLEHKE XUMAYECKUX U OMOJOTHYECKUX
IIPOLIECCOB.






— YMeHue apeymMeHmupoeano 0O0CHOBAMb GblOPAHHbLIL BAPUAHIN PEULeHsL.

Ecnu pesynemam 6wbinoJHenusi Keuc-3a0aHus. coomeemcemseyem o0003HAYEeHHOMY
Kpumepuro CmyoeHmy npuceausaemcsi oOuH oain (3a xasicovlii kpumeputi no [
oanny).

Ouenka «omauuHo» — npu nabope 6 5 6aiLlos.

Ouenka «xopouto» — npu nabope 6 4 obaia.

Ouenka «yooenemeopumenbHo» — npu nabope 6 3 basia.

Ouenka «Hey00e1emeopumenbHo» — npu Habope 6 2 oaida.

Tecmoguvie 3a0anusn
Oyenka «OMAUYHO» BbICMABIIACMCS NPU YCIIO8UU NPASUTILHO20 OMGEmd
cmyoenma He menee yem na 85 % mecmoagwix 3a0anuil.
Oyenka «Xopouio» 6blICMAGIIAemes NpU YCi108Un NPASUIbHO20 OMGEMd CIMyOeHmd
He menee 4em Ha 70 % mecmoewix 3a0aHuil.
Oyenka «y0061emeopuUmenbHo» 8oiCMaAs/Isemcs Npu yClo8ul NPAsUIbHO20
omeema cmyoenma He mernee yem Ha 31 %.
Oyenka «HEy0061emeopUmMenbH0» 8bICMAGIIACMC NPU YCI08UU NPUSUIEHO2O
omeema cmyoenma menee 4em na 50 % mecmoguix 3a0anuii.

Kpumepuu ouenxu yuacmus ¢ ouckyccuu:

Oyenusaemcsi 3HaHue Mamepuaid, cROCOOHOCMb K e20 0000ueH!o,
KpUMUYECKOMY OCMBICAEHUIO, CUCIEMAMUZAYUL, YMEHUE AHATUSUPOBAMb JTOSUKY
paccydcoeHuti u BblCKA3bIBAHUTL: HABBIKU NYOIUYHOT pedll, dp2yMEeHMaAyUuU, 6e0eHUs.
OUCKYCCUU U NOTIEMUKU, KPUMUYECKO20 BOCNPUSIMUSL UHDOPpMAYUL.

Oyenka «OMAUYHO» CMABUMCS, eClu: CMYOeHm NOAHO YC8OUI Y4eOHbLl
mamepuai. [Iposieisiem HaBuIKU aHAIU3A, 0O0OULeHUS, KPUINUYECKO2O OCMbLCIEHUS,
NYOIUYHOL peyu, apeyMeHmayul, 6e0eHus OUCKYCCUU U NOACMUKY, KPUMUYECKO20
gocnpusimusi uHgopmayuu. Mamepuan uznoosxen epamomHo, 6 ONpeoeseHHOl
JI0CUHECKOl  NOCIe008AMENIbHOCMU,  MOYHO — UCHOIL3YEemCs — MEePMUHONIO0CUS,
NOKA3AHO YMeHUe WLTIOCHPUPOBAms meopemuyeckue NOoN0JICeHUsl KOHKPemHbLMU
npumepamit, NPUMEHIMb Ux 8 HOGOH CUMYAYUU, BbICKA3bIBAMb CGOI0 MOYKY 3PEHUSL,
NPOOEMOHCMPUPOBAHO YCBOEHUE paHee U3VYEHHBIX CONYMCMBYIWUX BONPOCOS,
chopmuposarHtocme U YCMOUYU80CMy KOMNEMeHYuil, YMeHUll U Haguikos. Moeym
ObImMb OONYULeHbl OOHA — 08€ HEMOYHOCMU NPU OCBEULeHUlU BMOPOCINENeHHbIX
8ONPOCOB.

Oyenra «XOpouwo» cmasumcs, eciu: omeem YOOGIemeopsem 8 OCHOBHOM
MpedoBaAHUsSIM HA OYEeHKY «3», HO Npu 2MoM umeem OOUH U3 HeOOCMAMmKO8: 8
Yc8OeHUU YuebHo20 Mamepudia OonyueHsl Heboavuiue npobeivl, He UCKAZUBULUE
cooeporcanue omeema, OONYUeHvl 0OOUH — 08d HeOOYemd 8 POPMUPOBAHUU HABLIKOG
NYOIUYHOL peyl, apeyMeHmayull, 6e0eHus OUCKYCCUU U NOACMUKY, KPUMUYECKO20
gocnpusimusi uHgopmayuu.

Oyenrka  «y006NEMBOPUMENbHO»  CMABUMCS,  eCll:  HENoAHO — UIU
HENnoCie008amelbHO PACKPuIO cooepiicanue Mamepuald, HO NOKA3AHO obujee
NOHUMANHUE BONPOCd U NPOOCMOHCMPUPOBAHBL  YMeHUsl, Oocmamoydnvle OJis
oanvHetiuteco ycgoenus mamepuand. Huenuco 3ampyoHeHus uiu OONYULeHbl



OUUOKU 8 onpeoeseHUul NOHSMUL, UCNONb308AHUI MEPMUHOTIO2UU, UCNPABIEHHbBLE
nocjie HeCKOIbKUX HABOOSUUX BONPOCOS, NPU HENOTHOM 3HAHUU MEOpemuiecKoeo
Mamepudand  8vlisiGleHd  HeOOCMAMOYHds  COPMUPOBAHHOCMb  KOMNEmeHYul,
VMEHUIl U HUBBIKOB, CHYOEHM He MOJICem NPUMEHUMb MEeopuro 8 HOBOT CUMYAYUU.
Oyenka «HEy0081eMEOPUMEIbHO» CINABUMCSL, €CIU: HE PACKPBIINO OCHOBHOE
cooepoicanue y4ebHoe0 Mamepuald,; OOHAPYICEHO He3HAHUe Wl HeNnOHUMAHUE
bonvuLeli wiu Haubosee adCHON Yacmu y4eobHo2o0 mamepuaid. /[onyueHv ouuoKuy
6 oOnpeoeieHuu WNOHAMUL, NPU UCNOAL30BAHUU XUMUYECKOT MEPMUHOLOSUl,
KOmMopwvle He UCHPAGIeHbl  NOCIe HECKOAbKUX —HABOOAWUX — BONPOCO8;  He
chopMupoBaHvl KOMNEMEHYUU, YMEHUSL U HABLIKY NYOTIUYHOT pedu, apeyMeHmayul,
GeOeHUsl OUCKYCCUL U NOJCMUKU, KPUMUYECKO20 BOCHPUSIMUSL UHDOPpMAYUL.

Ilpoueodypa ouenusanusn pegpepama:

Kpumepuamu ouenku peepama 561510 mes: HOBU3HA MEKCmd, 0O0CHOBAHHOCTb
8b100pa  UCMOYHUKOG JIUMEpAmypsl, CMeneHv PACKpulmus CYUHOCMU 60Npocd,
coOn00eHUsl MPedOBAHUT K OOPMIEHUIO.
Oyenxa «OMAUYUHO» — BLINOIHEHbL 6ce Mpebosanusi Kk Hanucanuio pegepama:
obosznavena npobiema u 060CHOBAHA €€ AKMYWILHOCHb, COCJIAH AHANIU3 PAZIUYHBLX
MOYex 3peHust Ha PACCMAMPUBAeMYIo NPOOIeMY U JIOCUYHO UBNOJCEHAd COOCMEEHHAS
nozuyusl;, CHopMyIuposanvl 6bl600bl, MeMd PACKpelmd NOIHOCHbBIO, BblOePIHCAH
00éM; cOOMI00eHbl MPeboBAHUS K GHEULHEMY OGhOPMIEHUIO.
Oyenxa «X0pouwto» — ocHogHvle mpebosanusi K pegepamy 8einojineHvl, HO Npu
9MOM OONYUjeHvl HeOOYEMbl. B yacmHocmu, umelomest Hemo4HOCMU 8 UNOJHCEHUU
Mamepuaid;, OMCymcmeyem Jo2U4ecKds Nocie008amelbHOCHb 6 CYHCOCHUSX, He
grlOepoIcan 06vbEM pechepama, umMeromces ynyuenusi 8 oghopmieHul.
Oyenxa «y0061emeoOpUMEIbHO» — UMEIOMCS CYUeCmEeHHble OMCMYNIeHUsL OM
mpebosanuti k pegepuposanuio. B yacmnocmu: mema ocgeuend Jutb YaCmuyHo,
oonyugenvl pakmuyeckue owuOKu 8 CoOepokcanul peghepama, Omcymcmseyom
8b16000L.
Oyenka  «HEYOOGNeMEOPUMENbHO» — mema pegepama He  pACKpbimd,
OOHAPYIICUBAEMCSE  CYIYeCMEBEeHHOe HENOHUMAHUue npobiemvl i pegepam e
npeocmasiiet 8osce.
Koumponovnaa paboma

Koumpoavnoe zadarue moocem cocmosimv U3 MeopemudecKoco 80npocd,
APAKMUYECKO20 3A0aHUS. WU HECKOIbKUX 3A0aHUll (KAK mMeopemuyeckux, max u
APAKMUYECKUX), 8 KOMOPBIX CIMYOEHM O0IHCEH NPOAHAIUIUPOBAMb U OAMb OYEHKY
KOHKPEMHOT CUMyayuu win 6ulNOJIHUMb OPY2YIo dHAIUMUYECKYIO pabombL.

Kpumepuu ouenku 3sHanuii cmyoeHma npu HANUCAHUU KOHMPOJIbHOU
pabomol

Oyenxa  «OmMAU4HO»  —  BLICHAGIAEMCS  CHIYOEHmY,  NOKA3A6ULEMY
gcecmoponHue, CUCMeMamu3upoeantole, 2yooxue 3HaHs B0ONPOCco8 KOHMPOJILHO
pabomvl U ymeHue YGepeHHO NPUMEHAMb UX HA HAPAKMuUKe Npu  peuLeHuu
KOHKPEMHbBLX 300a4, c60O00HOE U NPABUILHOE 0DOCHOBANUE NPUHSIMBIX PEULEHU].



Oyenka «xXopouoy — GbICMAGISIEMCs: CIYOeHmy, eCciu OH meepoo 3Haem
Mamepudan, 2SpamMoOmHO U NO CYWecmey uzidedem e2o, ymeem HNpumMeHsime
NOJIyYeHHble 3HAHUSL HA NpAKmuKe, Ho OONYCKaem 6 omeeme Wil 6 peulenuu 3a0ay
HEKOMopwie  HEeMOYHOCMU, KOMOpvie  MOJCem  YCHMpAHumv ¢ NOMOUbIO
OONONHUMETIbHBIX BONPOCO8 NPENnoOa8amesi.

Oyenka «y0081emeoOpumesibio » — GblICIAGISEMCs CIYOeHmY, NOKA3AGULEMY
ppacmenmapHulil, paspo3HeHHbIIl XApAKmep 3HAHUT, HeOOCMAMOYHO NPABUTIbHbIE
Gopmynuposku 6a30661X NOHAMUL, HAPYULEHUS TOCUHECKOL NOCTIe008dMEIbHOCU
8 UBNOJCEHUU NPOSPAMMHOSO MAMEPUAA, HO NPU SMOM OH GldOeem OCHOBHBIMU
NOHSMUSIMU  BLIHOCUMBIX HA KOHMPOILHYIO pabomy mem, HeoOX0OuUMblMU Osl
oanvHetiueco 00yYeHUsl 1 MOdICem NPUMEHsIMb NOTIyYeHHble 3HAHUS o 00pa3yy 6
CMAHOAPMHOT CUMYAYUL.

Oyenka « HeyOOB8IeMEOPUMENbHO» — BLICMABGIAECMCS CINYOEHMY, KOMOPbLli He
3Haem OonbULell YACMU OCHOBHO20 COOEPIICAHUS BLIHOCUMBIX HA KOHMPOLLHYIO
pabomy 8onpocos mem OUCYUNIUHbL, OONYCrdem cpyovie OULUOKU 8 hPOPMYTUPOBKAX
OCHOGHBIX NOHSMUT U He YMeem UCNONb306dMb NONYYEHHbIE SHAHUS NPU PeULeHUU
MUNOBHIX NPAKMUYECKUX 3A0AY.

Kpumepuu ouenku na skzamene

Ouenka «OMIUYHO» BbLICMABIAEMCs 0DYHAIOUeMYCsl, KOMOopbili 001a0aem
BCECMOPOHHUMU, CUCMEMAMUSUPOSAHHBIMU U 2TAYOOKUMU SHAHUIMU MAMepuald
Y4ebHOTl npoepammbel, ymeem c60O0OHO BbINONHAMb 3d0AHUs, NPeoyCMOmpenHbie
V4eOHOU NpocpamMmMol, YCEOUL OCHOBHYIO U O3HAKOMWICS € OONOJHUMENbHOT
JIUMepamypoti, pekoMeHOOBAHHOU YueOHOt npoepammot. Kax npasuio, oyenka
« OMIIUYHO » GLICHABIISACINCS 00VHAIOWEMYCSl YCEOUBULEMY G3AUMOCEA3b OCHOGHbBIX
NONOJICEHUT U NOHAMUL OUCYUNIUHBL 68 UX 3HaYeHuu Ojs Npuobpemaemoi
CReYUAIbHOCMU, — NPOSIGUBUIEMY — MBOPYECKUe CNOCOOHOCMU 6  NOHUMAHUU,
UBJLOJICEHUU u UCNONIL306AHUU y4ebHo20 Mamepuaid, npasuieHo
obocHosvIBaIOWEeMY  NPUHAMbIE  peulenus],  81aoeiowemy  pAa3HOCHMOPOHHUMU
HABLIKAMU U NPUEMAMU GLINOIHEHUS. NPAKMUYECKUX pabom.

Ouenka «xopouio» vicmasisiemcs o0yYalouemycs, OOHAPYICUBULEMY
noJaHOe 3HAHUE MAmepuald Y4eOHou NpoSpamMmbvl, YCNEUHO BbINOIHAIOUEMY
npeoycmompennvie  y4eOHol  NpocpamMmoti  3a0anusl, YCEOUBULEMY MAMeEPU
OCHOBHOII AUMepamypsbl, pexomMeHO08aHHol y4eOHol npoepammot. Kax npasuio,
oyenka «XOPOULO » BbICINAGISAICMNCS obyuaroujemycs, noxasasutemy
CUCMEMAMUSUPOBAHIBIT  Xapakmep 3HAHUN NO  OUCYUNJIuHe, CNOCODHOMY K
CAMOCIOSMEIbHOMY NONOIHEHUIO 3HAHUN 8 Xo0e OdlbHetuell y4yeOHol U
npogeccuonabHoll 0esmeIbHOCMUY, NPAGUWIbHO NPUMEHSIOueMy meopemudecKue
HOJOJICEHUsE NPU  peuleHUuy NPAKMUYECKUX BONPOCO8 U 300a4, GAdOeouemy
HEOOXOOUMBIMU HABBIKAMU U NPUEMAMU GBINOJIHEHUS NPAKMUYECKUX paDOM.

Ouenka «y0061emeopumenbHo» GoiCMAaGIIsiemcst 00y4arouemMycsi, Komopbiii
noKasanl 3HAHUE OCHOBHO2O Mamepuand Y4eOHOU npoepavmmsl 6 obOveme,
QOCMAMOYHOM U HEOOXOOUMbBIM O/ OdibHetuLeti yueOvl u npeocmosiueti pabomol
HO CReYUAILHOCMU, CHPAGUICS C BbINOJIHEHUEM 3A0AHUT, NPe0yCMOMpPeHHbIX Yieo-
HOTI NPOSPAMMOT, 3HAKOM C OCHOBHOU JIUMEPAmypot, peKOMEHOOBAHHOU Yy4eOHOT



npocpavmotl. Kax npasuno, oyeHxa «yO061emeopumeibHoy BblCMAGISAemcs
ooyuarowemycsi, OoOnyCmueuLemy NOSPeULtHOCU 8 OMEemdx Hd dK3dMeHe Wil
BHINONIHEHUU  DK3AMEHAYUOHHBLX  3A0anuii, HO obnaoaiouemy HeoOXO00UMbIMU
SHAHUSAMU ~ NOO  PYKOBOOCMBOM — nNpenooagamens OJs  YCHMpAHeHus — dMux
noepeutHocmeti, Hapyuiaouemy nocieo008ameIbHOCMb 8 UN0JNCEHUU Y4eOHO20
yMamepuanda u ucCnuimvl8alouemy 3ampyoOHeHus npu GuINOIHEHUU NPAKMUYECKUX
pabom.

OueHka «Hey0081emeoOPUMENIbHO» BbICIABISEMC  00VYAIOUeMyCcs, He
3HAIOWEMY OCHOBHOU YACMU Mamepuaid y4eOHol Npocpammvl, OONYCKAIOUEMY
NPUHYUNUATIbHBIE OULUOKU 8 BLINOJIHEHUU NPEeOYCMOMPEHHBIX Y4eOHOT NPOCPAMMOT
3A0aHUt, HeY8EPeHHO C DONLULUMU 3AMPYOHEHUSIMU BLINOTHAIOW.EMY NPAKIMUYECKUE
pabomul.  Kax npasuio, oyeHxd «HEYOOBIemMBOPUMENbHOY — BbICMABISACMCS
ooyuarowemycsi, KOmopwlii He MOJICem NPOOOTIJICUMb 00yYeHue Wil NPUCIYNUMb K
OesimelbHOCMU N0 CHeyudIbHOCMI MO OKOHYAHUU  YHugepcumema  6e3
OONONIHUMENbHBIX 3AHSMULL NO COOMBEMCMBYIoWell OUCYUNIUHE.

8 IlepevyeHnb OCHOBHOI M 1ONOJIHUTE/IBHOI Yy4e0HOl JiuTepaTypbl
OcHOBHas yyeOHas1 JJuTeparypa
(Hanuuue ¢ oubnuomexe Kyo6IrAY)
1. I'muaka H.JI. O6mias xumus : yue6. mocodue / HJI. I'muuka. — U3a. crep. — M.
: Knopyc, 2013. — 750 c. ISBN 978-5-406-02934-3
2. Kopoeun H.B. O0mas xumus : yueOnuk as By3os /H.B. Koposun. — M.: Beic.
uik., 2004, — 557c. . — ISBN 978-5-06-004403-3
3. CyBopoB A.B. O6mias xumus : yue0. nocodue / A.B. CyBopoB, A. HUKONIBCKUIA.
—2-¢ w31, ucnp. CIIb. : Xumus,1995. — 624 ¢. ISBN 5-7245-1018-9

JlonoJIHUTE/ILHAS y4eOHAas1 JIUTepaTypa

1. lalinykoBa H.I'. DneKTpOXUMHUYECKHE MPOLECCH B TEXHUKE : y4eO.
nocodue jyig By30B ¢ rpudom MCX / H.I'. I'aiinykosa, E.A. Kaiiroponosa, H1.B.
[ITaGanoBa. — Kpacuonap. : KyoI'AY, 2013. — 300 c.
https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHIektrokhimicheskie process
y_v_chnergetike ehlektronike tekhnikeGaidukovaNG.SHabanovalV.pdf

2. TlectynoBa C. A. PacTBOpBI M IpyTHe TUCTIEPCHBIE CUCTEMBI: yueO.

nocodue / C. A. TlectyHoa, E. C. Kocrenko, E. A. Kaiiroponosa. — KpacHonap :
2013. - 479 c.
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie dispersnye_sistemy Pestu
nova_Kostenko Kaigorodova.pdf

3. IlectynoBa C. A. KomnekcHbie coennHenus. KoMmnekcooOpa3oBaHue B
BOJHBIX pacTBopax: yueO. mocobue / C. A. IlectyHoBa, E. C. Kocrenko, E. A.
Kaiiroponosa. — KpacHogap : Kyol'AY, 2013. — 161 c.
http://edu.kubsau.ru/file. php/105/01_Kompleksnye soedinenija Pestunova Koste
nko Kaigorodova.pdf

4. Anexcanaposa 3.A XuMus METaIOB : yueO. mocodue / D.A.
Anekcannposa, O.A. Jlemunenko. — Kpacnonaap. : KyoI'AY, 2015. — 299 c.
http://edu.kubsau.ru/file. php/105/Uch_posobie KHimija_metallov_2_1.pdf



https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHlektrokhimicheskie_processy_v_ehnergetike_ehlektronike_tekhnikeGaidukovaNG.SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHlektrokhimicheskie_processy_v_ehnergetike_ehlektronike_tekhnikeGaidukovaNG.SHabanovaIV.pdf
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/04_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
http://edu.kubsau.ru/file.php/105/Uch_posobie_KHimija_metallov_2_1.pdf



https://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_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf
file:///G:/2019_ПАКЕТдок_ВС/ 5.%20Александрова%20Э.%20А.%20Индивидуальные%20задания%20для%20самостоятельной%20работы%20по%20неорганической%20химии.%20/Э.%20А.%20Александрова,%20И.%20Ю.%20Тимофеева.%20–%20Краснодар.%20:%20КубГАУ,%20%202013.%20документ%20PDF
file:///G:/2019_ПАКЕТдок_ВС/ 5.%20Александрова%20Э.%20А.%20Индивидуальные%20задания%20для%20самостоятельной%20работы%20по%20неорганической%20химии.%20/Э.%20А.%20Александрова,%20И.%20Ю.%20Тимофеева.%20–%20Краснодар.%20:%20КубГАУ,%20%202013.%20документ%20PDF
file:///G:/2019_ПАКЕТдок_ВС/ 5.%20Александрова%20Э.%20А.%20Индивидуальные%20задания%20для%20самостоятельной%20работы%20по%20неорганической%20химии.%20/Э.%20А.%20Александрова,%20И.%20Ю.%20Тимофеева.%20–%20Краснодар.%20:%20КубГАУ,%20%202013.%20документ%20PDF
http://edu.kubsau.ru/course/view.php?id=105
file:///G:/2019_ПАКЕТдок_ВС/ Рабочая%20тетрадь%20к%20лабораторным%20работам%20по%20дисциплине
file:///G:/2019_ПАКЕТдок_ВС/ Рабочая%20тетрадь%20к%20лабораторным%20работам%20по%20дисциплине
file:///G:/2019_ПАКЕТдок_ВС/ Рабочая%20тетрадь%20к%20лабораторным%20работам%20по%20дисциплине
http://edu.kubsau.ru/course/view.php?id=105
https://znanium.com/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://edu.kubsau.ru/

http://edu.kubsau.ru/file.php/105/02 Neorganicheskaja i1 analiticheskaja_khimija.
_Uch.-metod. posobie dlja studentov veterinarnogo fakulteta.pdf

2. HaymoBa I'M. TexHuka BEACHMS XHMMHMYECKOIO JSKCIEPUMEHTA B
nadoparopun xumuun / I"M. Haymoa, E.K. SI6monckas, E.A Kaiiropogopa. —
Kpacnonap: KyoI'AY, 2013. — 80 c.
http://edu.kubsau.ru/file.php/105/03 03.07.13/08 tekhnika vedenija_khimichesko
go_chksperimenta. pdf

3. TlecrynoBa C.A.PabGouas TeTpaab K JJaDOpPaTOpHBIM padoTaM 1o

muciuuinae « Xumus»y / C.A. Ilectynosa, E. K. SI6nonckas.— KpacHonap :
KyoI'AY,2013 — 60 c.
http://edu.kubsau.ru/course/view.php?1d=105.

11 IlepevyeHb HH(POPMALHOHHBIX TEXHOJIOTHIl, HCMOJb3YyeMbIX MNPH
OCYLLECTBJICHHMH O00pa30BaTeJIbLHOI0 Npouecca no AUCHUIJIMHE, BKJIKYAS
nepevYeHb MPOrPaMMHOr0 olecrnevyeHusi 1 MH(POPMALHOHHBIX CHPABOYHBIX
CUCTEM

HHpopMaLMOHHBIE  TEXHOJOTMM, HWCIOJIB3YEMbIE MNP OCYLICCTBIEHUHU
00pa3oBareNpHOrO0  Mporecca Mo  JUCUUIUIAHE  TO3BOJIIOT:  OOECHEYHTH
B3aMMOJCHCTBHE MEXKIY YYaCTHUKAMKU 00pa30BaTENIbHOTO MPOLECCA, B TOM YUCIIE
CUHXPOHHOC W (WJM) AaCMHXPOHHOE B3aMMOJCHCTBHE TMOCPEICTBOM CETH
"UnTepHeT"; (uKCHpoBaTh XOJ 00pa3oBaTebHOIO MPOIECca, PE3YJIbTAaTOB
OPOMEXKYTOUHOM  arTecTallid 1O AWCHUIUIMHE W PE3yJbTaTOB  OCBOCHUS
00pa3oBaTeNpHOM NPOrpaMMbl, OPraHW30BaTh NPOLECC OOpa30BaHUS IMyTEM
BU3YAIM3AUMU  M3y4yacMOW  MHQPOpPMAnMM  MOCPEACTBOM  MCHOJb30BAHUS
npe3eHTaunii, y4eOHbIX (DUIBMOB, KOHTPOJMPOBATH PE3YJbTaThl OOYYEHHS Ha
OCHOBE KOMITBKOTEPHOTO TECTUPOBAHHSI.

11.1 IlepeyeHb JTHUEH3HOHHOTO NPOrPAMMHOIO 00eCIeYeHUsI

Ne| HammeHoBaHue Kparkoe onucanue

1 | Microsoft Windows OnepanuoHHas cuctema

2 | Microsoft Office (Bkmrouaer | [TakeT 0opHUCHBIX TPUIOKEHUI
Word, Excel, PowerPoint)

3 | Cucrema TeCTUPOBAHHUS TectupoBanue
INDIGO
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TTomemenue Ne257 300, mnomaaps — 16KkB.M;
TMOMCIICHUC IS XPAHCHMS U PO (HIAKTHICCKOTO
00CIyKHBaHUs YICOHOTO 000PYIOBAHUSL.;
XOJIOJUIBHAK — | mT.; 1abopaTopHOE 000PYI0BAHHE;
(BeChl — 2 mT.;).;

TTomemenme No232 300, mocamodIHbIX MeCT — 12
miomans — 42,9kB.M; YucOHAS CIICHHATM3APOBAHHAA
Ta00paTOPHA XHUMHH BOIBI (Ka()eaPhl XHMHUH) .
1a00paTopPHOE 00OPYAOBAHUC
(mozarop — 3 mr.;);
TEXHHUYCCKHUE CPEACTBA O0YUCHHUS
(oxpan — 1 mrT.);

CICIHATIM3UPOBAHHAS MCOCTB(YUCOHAA AOCKA, yUCOHAS
MeOep).

TTomerenne Ne420 I' [, mocagouHbIX MeCcT — 25,
II0MmAab — 53,7KB.M; IOMCIICHHE IS
CaMOCTOATCIHHOM PaOOTHL. TCXHHICCKHIC CPCACTBA
00yUCHHA(KOMITBIOTEP NEPCOHANBHBIN — 13 1mT.);
JocTyn kK cetH «MHTEPHET»; TOCTYI B JJICKTPOHHYEO
HH(POPMAMHOHHO-00PA30BATCIEHY IO CPEIY
YHHBCPCHTCTA,
CICIHATM3UPOBAHHAS MCOCTh (YucOHAS MCOCITB).

[Tporpammuoe obecneucHune: Windows, Office,
CICIHATM3HPOBAHHOS THICH3HOHHOE H CBOOOIHO
PacIpoCTpaHsIeMOe IPOTPAMMHOE OOCCIICUCHHE,
TpeIyCMOTPEHHOE B paboUeH mporpaMme




