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Pabouast mporpaMma IUCHMIUIMHBI «XUMUS» pazpadorana Ha ocHoBe OI'OC
BO 20.03.02 IlpupomnooOycTpoHCTBO U BOJOIOJIB30BAHUE, HAIMPaBICHHOCTD
«YrpaBjaeHue  NPUPOAHO-TEXHOTEHHBIMU  KOMIUIEKCAMHU W MPOEKTaMU»

YTBEPXKICHHOTO TpHKa3oM MuHucTepcTBa oOpa3oBaHus M Hayku P® 26 mas
2020 r. Ne 685.

ABTOD:

ydc€Has CTCIICHb, JOJDKHOCTD

K.X..H. JIOLICHT C.A. IlectyHoBa

Pabouas mporpamma oOCyXJeHa U PEKOMEHIOBaHA K YTBEP)KJCHUIO PELICHUEM
kadenps! xumuu ot 15 mapta 2023r., mpotokoin Ne 7.

3aBenyrouuii kadeapoi 2 i
y4eHasi CTENEHb, TOJDKHOCTD " SR E.A. Kaiiroponosa

I.X.H., Tpodeccop

[Iporpamma omoOpeHa Ha 3acedaHUMM METOAUYECKONM KOMHCCHM (DaKylIbTeTa
rujipomenuopanuu, mpotokoi ot 22.05.2023 nporokon Ne 9.
[Ipencenarens

METOJIMYECKON KOMUCCUU %

IL.T.H., Ipodeccop
"
4

A.E. Xamxnou

PykoBonurens
OCHOBHOW  MpPO(hecCHOHAIBHOM
00pa30BaTeIbHON IPOrPaMMBI
K.T.H., JOLEHT
N.A. IIpuxonbko



1 Ileap u 3aga4M 0OCBOEHHUS AUCIHUILIUHBI

Leablo OCBOCHUS NUCIMIUIMHBI «XUMUSD» SBISACTCS yriyOjJeHue 3HaHUU 00
OCHOBAaX XuUMHYecKoM Hayku. [IprmoOpereHne o00y4arolMMHUCS TEOPETUYECKHUX
3HaHUU MO XUMHH; (OPMHUPOBAHHE YMEHUN U HABBIKOB pa0OThI C XMMUYECKUMHU
BEIIECTBAMH, 1I€JI€CO00Pa3HOr0 MCMOIb30BaHMs CBOMCTB BEIIECTB CO 3HAHHUEM
MEXaHU3Ma MX JIEWCTBHS B TPOU3BOJACTBEHHBIX  CEIIbCKOXO3SMCTBEHHBIX
Ipolieccax; OCBOEHUE HEOOXOIMMBIX U3MEPEHUI M pacyeTOB Ha OCHOBE 3aKOHOB
XUMUU M METOJIOB aHaIM3a [JIsl TPUHATHS KBATM(PHUITUPOBAHHBIX PEIICHHUM
po0JieM, B T. 4 IKOJIOTHYECKUX.

3amaum JTUCHUILUIHHBI

—c(hopMHUpOBaTH COBPEMEHHBIE TEOPETUYECKHUE TTPEICTABICHUSI O CTPOCHUU
U CBOMCTBaX XMMUYECKHUX BEIIECTB, 11€JIECO00Pa3HOM MX MCIOJIb30BAHUU;

—IpUOOpPECTH 3HAHUS O 3aKOHOMEPHOCTSX MPOTEKAHUS XHUMHUYECKHUX
IIPOLIECCOB B BOJHON cpeAe M NYTIX HX PEryJIupoBaHUsA A1 NOJy4EHHUS
ONTHUMAJIBHOT'O PE3YJIbTATA;

—cdopMupoBaTh U pa3BUTh HAYYHOE XHUMHUYECKOE MBIIUICHUE H
OOIETEXHUYECKYIO APYIUIINIO, TO3BOJIIONIME  peliaTh 33Ja4d XUMUYECKOro,
(PUBUKO-XMMUYECKOT0, 3KOJIOTMYECKOr0 XapakTepa MO BONPOCAM KadecTBa H
TEXHOJIOTUYHOCTH B Oynyuiel nmpodeccuoHaabHol cdepe NeaTeIbHOCTH BOIHUKA-
menroparopa B chepe AIIK;

— pa3BUTb HaBBIKK PA0OTHI C HOBOM HAYYHOW JTUTEPATYPOU 1O XUMHH
¢ 00001IeHueM MaTepUalIOB B BUJE pedepaToB U JOKIAJ0B.

2 IlepeyeHb MJIAHMpPYeMbIX Ppe3yJbTATOB OOy4YeHUS] MO

AUCHUIIMHE, COOTHECEHHBIX ¢ IUIAHUPYEeMBbIMH Ppe3yJbTaTaMH
ocsoenusa OIIOII BO

B pe3yabTtare oCBOeHUSI AMCHMILIMHBI (OPMHUPYIOTCH Cieaylolne
KOMIIETeHI MU

VYK-1. Cnoco0GeH ocCylIecTBIATh MOUCK, KPUTUYECKUM aHAIM3 M CHUHTE3
nH(pOpMaIu, TPUMEHATH CUCTEMHBINA IMOAXO/ JIJIsl PEIICHUS TOCTABICHHBIX 331a4

VYK-1.2. HaxoauT 1 KpUTUYECKU aHATU3UPYET UHPOPMALIUIO, HEOOXOIUM VIO
JUISL PEILICHUS TTIOCTAaBJICHHOM 3a/1a4H.

3 Mecto nucuumiunbl B crpykrype OIIOII BO



«XUMHUS» SBIISIETCS JUCHMIUIMHOM oOs3arenbHOol yactu OIIOII BO
noAroToBku odyuatontuxcs mo Hanpasiaeanio20.03.02 «IIpupomnooOycTpoiicTBO U
BOJIOTIOJIb30BaHKE», HAINPABJICHHOCTh «YIPaBICHUE MIPUPOIHO-TEXHOTCHHBIMU
KOMIUIEKCAMU U TPOCKTAMM).

4 Oobem qucuMIUIHHBI (108 4yacoB, 3 3aYeTHBIX €IMHMI)

O06beM, yacoB

Bunel yue6HO# paboTh
Ounas 3ao4Has

KonrakTHas padora
B TOM YHUCIIE:

— ayIUTOpHAS IO BUIAM 49
yueOHBIX 3aHATUH

— JIeKUIUH 16 -
—— NPaKTUYECKUE - -
- 1abopaTOpHbIC 32 -
— BHEAYUTOPHAs 1 -
— 3ayer 1 -
—— 9K3aMEH - -

—— 3aIlUTa KYPCOBBIX
paboT (TPOEKTOB)

CamocrosiTesibHast padoTa

59 -
B TOM YHCIJIE:
— KypcoBasi paboTa (IpOeKT) - -
—— [pOYHN e BUJIBI 59 )
CaMOCTOSITeNIbHON padoThI
HToro no nucumunaiuHe 108 -
B TOM 4HcClie B popme 108

HpaKTHqCCKOﬁ IIOATOTOBKH

5 Coaep:kanue QMCHUILIMHBI

[To wrToram wu3y4aeMOMAMCIIUILIMHBI CTYACHTH (OOydaromuecs) CcaaiT
9K3aMeH (3a4er).

JucuunnuHa u3ydaercs Ha 1 kypce, B 1 cemectpe mo ydyeOHOMY
TUTaHy O4HOM (hOpMBI OO yUEHUS,

ConepxxaHue H CTPYKTypa IMCUMILIMHBI 110 04HOH ¢opme 00ydeHust




Tema.
OCHOBHBIE BOITPOCHI

®opMupyeMble KOMIETEHIUN

Cemectp

Buasb! yue6Hoii padoThl, BKII0YASA
CaMOCTOSITEIBHYIO PAGOTY CTY€eHTOB

U TPYA0EMKOCTH (B Uacax

Jlek1y
3071

B TOM
YHucie B
thopme
MIPaKTH
qeCcKoun
MOJTOT
OBKH

B TOM
Yrcie
B
Ipaktu | dopm
Yeckne e
3aHATHS | TPaKT
MYecK
oif
HIOZTO
TOBKHU

Jlabopa
TOPHBIE
3aHATHUS

B TOM
YHCIIE B
thopme
MIPaKTH
qecKoi
MOJATOT
OBKH*

CamocTos
TeabHas
pabora

Xumus KaK
NnpeMeT ecTecT-
BO3HAHMA u
y4yeOHasg  Jamc-
muninHa.  Oc-
HOBHBICIIOHSI-
THA W 3aKOHBI
xumun.Kiac-
cupuKanusiHeop
raHnyec-Kux H
Oprasu-
YyecKHXBe-
LIECTB.
3HaYeHHE XUMHU
B (OpMUPOBAHUU
MHPOBO33PEHUS,
W3yYEHUH TPUPO-
IBL, pasBUTUH
TEXHUKH, pelle-
HUS mpoosiemM
oxpanbl OC.

VK1

HET

HET HECT

Yuenue 0
CTPOEHHM  aTo-
Ma. AtomuEbIe
sanpa, UX COCTaB.
Wzoromer. Ksan-
TOBEIC Yucia,
COCTOSIHAE DJICK-
TpOHA B aTOME.
Iepuoguyeckuii
3aKOH U MepUo-
JuYecKasiCuc-
TeMa XuMHYec-
KHX 2JIEMEHTOB
JI.A. MenpaeJe-
eBa..

Usmenenne xu-
MHYECKUX
CBOMCTB 3JIe-
MEHTOB B IIEpH-
ollax M Tpymmax.
DOHeprusi HMOHUH-
3aI[Md, DJHEPIrUs
CpPOJCTBA K D3Jje-
KTPOHY,  DJIEKT-

VK1

HET

HET

HET




Tema.
OCHOBHBIE BOITPOCHI

®opMupyeMble KOMIETEHIUN

Cemectp

Buasb! yue6Hoii padoThl, BKII0YAsA
CaMOCTOSITEIBHYIO PAGOTY CTYI€HTOB
U TPYI0EMKOCTh (B yacax

Jlek1y
13071

B TOM BToM | Jlabopa | BTOM
4Hcie B YHCIe | TOPHBIE | YHCIE B
thopme B 3aHATUSA | opme
npaktu | Ilpakta | Qopm MIPaKTH
YECKOM | dYecKHe e 4EeCKON
MOATOT | 3aHATHS | MPaKT MOATOT

OBKH MYEecK OBKH*

oif
HIOATO
TOBKHU

CamocTos
TeJabHas
pabora

pooTpHIaTEIh-
HocTh.O0111e-
Hay4yHOE3Haue-
HUENIePUOI-
YECKOI'0 3aKOHA U
IIEPUOINYECKON
cucrembl  J[.W.
Menpeneesa.

XumMuveckas
cBs3b.  Crpoe-
HHEe  IpPOCTeH-
IIMX MOJIEKYJL.
Tuner CBSI3H.
ITapameTtpsrl u
CBOICTBA CBS3CH.
CreneHb
OKHCIIEHUSI.
BanenrHocts
anemenToB.Cte-
IIEHb OKUCJIEHUSL.
Merammueckas
CBsI3b, €€ 0CODEH-
Hoctu. CtpoeHue
MPOCTEUIITNX
MOJIEKYJL.
KomnexkcHbie
coequHenusi(KC
). Crpykrypa
KCno A.
Bepuepy,
TTOJTydeHUE u
csorictBa KC.

VK1

HET

HET HET 4 4

OCHOBBIXMMH-
4ecKoi TepMo-
JUHAMHMKH.
XumMudeckasi
KHHETHKA U
KaTaJn3.
Xumunueckoe
paBHOBecHe.
Tepmoxummuuec-
KH€ 3aKOHEL.
HampasnennocTts
XUMHNYCCKUX

VK1

HET HET 4 2
HET




Tema.
OCHOBHBIE BOITPOCHI

®opMupyeMble KOMIETEHIUN

Cemectp

Buasb! yue6Hoii padoThl, BKII0YASA
CaMOCTOSITEIBHYIO PAGOTY CTY€eHTOB

U TPYA0EMKOCTH (B Uacax

Jlek1y
3071

B TOM
YHucie B
thopme
MIPaKTH
qeCcKoun
MOJTOT
OBKH

IIpakT
Yeckne
3aHATHA

B TOM
Yrcie
B
thopm
e
MPaKT
MYecK
oif
HIOZTO
TOBKHU

Jlabopa
TOPHBIE
3aHATHUS

B TOM
YHCIIE B
thopme
MIPaKTH
qecKoi
MOJATOT
OBKH*

CamocTos
TeabHas
pabora

MPOIIECCOB.
XuMuyeckass KH-
HeTWKa W KaTa-
3. XUMHAYECKOS
paBHOBECHE.
CwMmeleHue
paBHOBECHSL.
IIpuHuun Jle-
IITaTemnne.

PacrTBOpbI.
Oo0mas xapak-
TePUCTHKA.
Pazmuunsle cro-
COOBI BBIpaKEHHUS
cocTaBa pact-
BOpOB,  HMXB3au-
MOCBSI3b.
PacTtBOpbI
3J1eKTPOJIUTOB.
OCHOBHBIE  TIO-
JIOXKEHUS TEOpHUU
3NEKTPOIUTHYEC-
KO JIACCOLIU-
ammun  C.  Appe-
HUYycCa.
TI'mnoparanus
(conpBaTarms)
Honuple  ypas-
HEHUS peaKuui,
Bydepnbie
pacTBOpbI.
Jluccoumanmus
Boabl. HonHnoe
Npon3BeleHHe
BoabL.Bogopoa-
HBbII IoKa3a-
TeJdb (pH),
METO/BI ero
OIIpeIEIICHHSL.
I'mpponm3z  co-
Jgeit.llpuunna u
CJIEJICTBUET U /I~

poJn3a.

VK1

HET

HET

HET

Komaonanoe

VK1

HET




Tema.
OCHOBHBIE BOITPOCHI

®opMupyeMble KOMIETEHIUN

Cemectp

Buasb! yue6Hoii padoThl, BKII0YASA

CaMOCTOSITEIBHYIO PAGOTY CTY€eHTOB

U TPYA0EMKOCTH (B Uacax

Jlek1y
3071

B TOM
YHucie B
thopme
MIPaKTH
qeCcKoun
MOJTOT
OBKH

BToM | Jlabopa | BTOM
YHCIe | TOPHBIE | YHCIE B
B 3aHATHSA | opme
Ipaktu | dopm MIPaKTH
YECKHUE e YECKOU
3aHATHS | TPaKT MOATOT
MYECK OBKH*
oif
HIOZTO
TOBKHU

CamocTos
TeabHas
pabora

COCTOSIHHE
BellecTBAa.
CrtpoeHune mu-
LEIII30JICH.
Crabunuzanus u
paspylieHue
KOJLIOU/IOB.
PacrTBOpbI He-
3J1€KTPOJIUTOB.
KonmuratusHeie
CBOMCTBapacT-
BOpOB. I1epBrIit
3aKoH Pays.
Bropoii 3akon
Paymns. D0yax-
JIMOCKOMUS U
KPUOCKOITHUS.
OxucInTeabHO
BOCCTAHOBH-
TeJIbHbIE peak-
uuu (OBP).

Tumer OBP.

Metonapt coc-

TaBJ'[eHI/ISIypaB-

HEHUH OBP.

OKHCIMTEIIBHO-

BOCCTaHOBHUTEIIb-

HBII DKBHBAJICHT.

Bakueimme

OKHCIIUTEIN u

BOCCTAaHOBUTEIIH.

OB-peakuun B

MOYBax, TMPHPOJI-

HBIX BOJax H

BOomoéMax, TeX-

HUKE W JJIEKTPO-

XUMHYECKUX

nponeccax. 0o

He XHMH-YeCKHe

CBOM-CTBa

METAJLJIOB.

HET

HET 4 4

OcHOBBI
IeKTPOXUMUH
Knaccudukarms
ANEKTPOXUMHUYEC

VK1

HET




Tema.
OCHOBHBIE BOITPOCHI

®opMupyeMble KOMIETEHIUN

Cemectp

Buasb! yue6Hoii padoThl, BKII0YAsA
CaMOCTOSITEIBHYIO PAGOTY CTYI€HTOB

U TPYA0EMKOCTH (B Uacax

Jlek1y
13071

B TOM
YHucie B
thopme
MIPaKTH
qeCcKoun
MOJTOT
OBKH

IIpakT
YecKne
3aHATHA

B TOM
qrcie
B
hopm
e
MPaKT
MYEecK
oif
HIOATO
TOBKHU

Jlabopa
TOPHBIE
3aHATHU

B TOM
YHCIIE B
thopme
MIPaKTH
qecKoi
MOJATOT
OBKH*

CamocTos
TeJabHas
pabora

KHX TPOIECCOB.
[Mousitne 00
3IEKTPOIax 171
3IEKTPOIHBIX
MOTEHIUaaX.
CrangapTHbIi
BOJIOPOIHBIN
JMEKTPON U BO-
JIOpOJHAs IIKaja
MTOTEHIINAJIOB.
VYpaBuenue Hep-
Hcra.  TaabBa-
HUYecKHe 3Jjie-
MeHTbl. JJC u
e¢  HM3MepeHHMe.
Xumuueckass U
KOHIICHTPaI[MOH-
HasITOIsIpH3a-
UL

HET

HET

DJIeKTPOIU3
pacTBOpoOB "
paciiiaBos.
DNeKTPOIn3
pacmiaBoB u
pacTBOpPOB.
ITocnenoBarensH
OCTh  3JIEKTPOJI-
HBIX TIPOIIECCOB
Ha Karoge W
aHoze.Bropuunbl
€ MpoLecChl MpU
JIEKTPOIIU3E.
OnexTponu3 c
pPacTBOPUMBIMHU U
HEPaCTBOPUMBIM
u aHOJIaMHU.
Brixox mo Toky.
3akonsl Qapajes.
IIpakTueckoe
npUMEHEHHEe
AIEKTPOITN3A:

VK1

HET

HET

HET

Koppo3usa  me-
TaJLJIOB.

OCHOBHBIE BHUIBI
KOPPO3UH:  XH-

VK1

HET




Buasb! yue6Hoii padoThl, BKII0YAsA
CaMOCTOSITEIBHYIO PAGOTY CTYI€HTOB

U TPYA0EMKOCTH (B Uacax

=
=
=
5
s B TOM BToM | Jlabopa | BTOM
No g a qKcie B YHClIe | TOPHBIC | 4HCIe B
Tema g 5 dopme B 3aHATHA | (opMme
. z g
/ | OcHOBHBIE BOITPOCHI 2 z P aKTI:I Tpaxtut | dopu 1P aKTI:I Camocros
= @) Jlekn | 4decko | uyeckue e JeCKOU
o o TeNbHast
= uu MOJrOT | 3aHATHS | MPaKT MOJIrOT
=) « pabora
= OBKH HYEeCK OBKH
= ol
S moAro
TOBKHU
MUYecKas u
3JIEKTPOXUMUYE
CKas Koppo3sus,
KOppo3us  IIOX
JIEUCTBHEM
Oy KIAIOIIIX
TOKOB (3JIEKTPO-
kopposust). Pak-
TOpBI,  BIUSIO-
IHE HAa WHTCH-
CUBHOCTBKOP-
po3uumMeTal-
JIOB. HET HET 2 4
Meroabl 3amm-
Thl METAJJIOB OT
KOPPO3MH:
3alIUTHBIE  TIOK-
pBITHS, DIIEKTPO-
XHMHUYECKass 3a-
IIUTA, npoTe-
KTOpHasi, JIeTU-
poBaHue Meral-
noB. H3meHeHue
CBOWCTB  KOppoO-
3MOHHOW CpEMBL.
HNurnburopst
KOpPPO3HH.
Kypconas
P HET *
paboTa(mpoeKT)
Uroro | B 1.u. B B Hroro B 1.u. Hroro
Jlex thopme Wroro | T B mabopa | Jrabopa | caMoOCTOST
WH-OH | TPAKTH | o (dopMm | TOpHBIE | TOpHBIE eJIbHOU
HBIX | YECKOWM P e 3aHATHS B paboThI
YacoB | MOATOT | AooiX MPaKT dopme
Hroro 3anaTu
OBKH i HYECK MPaKTH
ot YECKOM
- MOJIrO MOJrOT
—HET n A
TOBKH 32 OBKH
16 - 32 59

*Cooeporcanue npakmuyeckou n0020MoGKU NPEOCMAasIeH0 8 NPUTOHCEHUU K

paboueti npoepamme OUCYUNTUHBL.




6 IlepeyeHb YUeOHO-METOAMYECKOT0 00ecTIeYeHUs A5
CaAMOCTOATEJIbHOM Pad0Thl 00YyYAKIIUXCH M0 JUCHHUIJINHE

6.1 Meroanueckue ykasanus (COOCTBEHHBIE pa3paboTKM)

1.IlectynoBa C. A. PacTBophI U Ipyrue AucnepcHble cUcTeMbl: yueo. nocodue / C.
A. Ilectynoga, E. C. Kocrenko, E. A. Kaiiroponosa. — Kpacnomap : 2013. —-479 c.
http://edu.kubsau.ru/file.php/105/04 Rastvory i_drugie_dispersnye sistemy Pestu
nova_Kostenko Kaigorodova.pdf

2. Ilectynona C. A. KommiekcHbie coequaenus. KomrmiekcooOpasoBaHue B

BOJIHBIX pacTBOopax: yued. mocobue / C. A. Ilecrynosa, E. C. Koctenko, E. A.
Kaiiroponosa. — Kpacuogap :KyoI'AY, 2013. - 161 c.
http://edu.kubsau.ru/file.php/105/01_Kompleksnye soedinenija_Pestunova Koste
nko_Kaigorodova.pdf

3. KaitropogoBa E.A. Heopranmdueckas u aHamutudeckas xumus/ E.A.
Kaitroponosa, .. CunopoBa. — Kpacnomap: KyoI'AY, 2017. — 88 c.
https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf

6.2 YueOHas nuTeparypa Jjisi CaMOCTOSATEILHON pabOThI

1. Kocsanok H.E. CripaBounuk mo obmieit u Heoprannyeckor xumun / H.E.
Kocsnoxk., E.C. Koctenko, E.A Kaitropogosa. — Kpacuomap :Kyo6I'AY. - 19,6 m.u.,
2013 [DnexTpoHHBIN pecypc]
http://edu.kubsau.ru/file.php/105/03_03.07.13/15 Spravochnik_po_obshchei_i_ne
organicheskoi_khimii_Kosjanok Kostenko Kaigorodova.pdf

2. Haymosa I'.M. Texnuka BeIeHHs] XUMHYECKOTO SKCIIEPUMEHTA B
naboparopun xumuu / I'.M. Haymona, E.K. A6nouckas, E.A Kaiiroponosa. —
Kpacunonap :KyoI'AY, 2013. — 80c.

https://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimi
cheskogo_ehksperimenta.pdf

3. AnekcannpoBa D.A. AHanmuTuueckas XUMHs : y4eO. U TPAKTUKYyM JJIst
npuki. OakamaBpuata. B 2 ku. Ku. 1 : Xumudeckume wmeronpl aHanmuza /

3.A Anekcannposa, H.I'. I'aiinykoBa; Ky6. roc. arpap. yH-T . - 2-€ U34., UCIp. U
nomn. - M. :}Opaiit, 2014. - 551 c.

7/ DoH/ OLIEHOYHBIX CPEACTB /IJisl MPOBeAeHUs IPOMEKYTOUYHOM
aTTecTalluu

7.1 IlepeyeHb KOMIIETEHIMII ¢ YKa3aHHeM 3TanoB ux GopMUpPOBaHHUSA B
npouecce ocsoenus OITOII BO


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
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Homep cemectpa™

Oranel GopMUPOBAHMS U IPOBEPKU YPOBHS
c(OPMUPOBAHHOCTH KOMIIETEHIIUH 110 IUCHUIIIIMHAM,
npaktukam B mpouecce ocsoenust OITOII BO

VYK-1. CrniocobeH ocyIIecTBIATh MOMCK, KPUTHUECKUH aHaiu3 W CHUHTE3 HHGOPMAalUH, MPUMEHSATH
CHCTEMHBII MTOJIXO JJIsl pEIISHHsI IOCTaBICHHBIX 33144

1,2 dunocodust
12,3 Maremarnka ¢ 3J1€MEHTaMH CTATUCTUKHU (7151 MH)KEHEPHOro 0JI0Ka)

1 Xumust
1 Wmxenepnas rpaduka
2 DIEKTPOTEXHHKA, DJIEKTPOHUKA U aBTOMATHKa

1,2 dusnka
2 TeopeTnueckast MexaHHKa
3 ConpoTHBICHHE MaTEPHAIIOB
8 OCHOBBI MATEMaTHYECKOTO MOJICTHPOBAHHUS

7.2 Onucanue noka3artejeid 1 KpUTepueB OLEHUBAHUS KOMIIETEHIIUI HA
Pa3JIMYHBIX 3TaNax uX (OpMHUPOBAHHUSA, ONNMCAHNE HIKAJIbI OLEHUBAHUS

IInanupyembie
pe3ynbTaThl
OCBOEHUS
KOMIIETECHIIUH
(MHIUKATOpPBI
JIOCTUKEHUS
KOMITETEHITHHN )

YpoBeHb 0CBOCHUS
HEY/IOBJIETBOPY-| yIIOBJIETBOPHU-
TEJBHO TEJIBHO XOpOLIOo OTJIMYHO
(MMHEMAITBHBI | (MHUHAMAIBHED (cpenunit) (BBICOKMIT)
HE JIOCTUTHYT) | U MOPOTOBBI)

O1eHoyHOE
CPEICTBO

YK-1. Cnioco0eH ocymniecTBJISTh NONCK, KPUTHYECKUII aHAJIN3 U CHHTe3 HHGOpMaH, MPUMEHATH
CHCTEMHBIN MOAXO0/ 1JIs1 pellleHUsI MOCTABJIEHHBIX 32124
Karteropusi yuuBepcajibHoii koMnereHiuu — CHcTeMHOe M KPUTHYeCKOe MbIIJIeHHe

WNunukatopsl | Yposgens Munumanvno | Yposens Yposenw
JOCTHIKEHHs | 3HAHULL Hudice | OONYCmuMblil | 3HAHUL 8 | 3Hanu 6 | Tecmui,
KOMITCTEHIMH | MUHUMATb- VPOBeHb obveme, obveme, Pegpepamui
T 1 HbIX 3HaAHU, coomeemcms | coomsemcms | Ketic-3aoanus

mpeboganut, | 0ONyWeHo yioujem yiouem Hnoueuoyano-
VK- umenu mMecmo | MHO20 npozpamme npozpamme Hble 3a0aHUs
1.2.Haxomur 1 epybuvle HezpyObIX NO020MOBKYU, | NOO2OMOBKU, | O] CAMOCMOS-
KPHTHYECKH owuoKuU ouwuboK. 0onyueHo be3 owubok. | menvHoUpabom
AHAN3UPYET Ilpu pewenuu | Ilpodemoncm | HeckobKo Ilpooemoncm | vl
MHpOpPMAIMIo, | CIMAHOAPMibl | PUPOBAHb He2pyObix puposamwvl KoumponvHuie
HEOOXOMMMYIO | X 3a0ay He | OCHOBHble OUUOOK. 6ce ocHosHble | pabombl
AL PELICHUS | npodeMoHCm | YMeHus, Ilpooemoncm | ymenus,
TNOCTaBICHHOH | pupoeanb peuienvl puUpoeamvl peuienvl  6ce
saa-u. OCHOBHbIE munosvie 6ce OCHOBHblE | OCHOBHbLE

VMeHUs, 3a0ayu. VMeHUs, 3a0ayu c

umenu mecmo | Mmeemcs peuiensl  6ce | OMOeIbHbIMU

epyovie MUHUMATbHBL | OCHOBHbIE Hecyujecmeen

owubKy, He | U Habop | 3a0ayu C | HbIMU

NPOOEeMOHCM | HABbIKO8 OJisl | He2pyoblmu Hedouemamiu,

PpUpoBarvl Kpumuyecko- | owuoxamu, IIpooemoncm

Oazoevie 20  AHAMU3a | NPOOEMOHCM | PUPOBAHYL




[Inanupyemble VpoBeHb 0CBOCHHUS
pe3ynbTaThl
OCBOCHUA | yeyoBIICTBOPH-| YIOBICTBOPH- OLEHOYHOE
KOMIICTCHINH TEJBHO TENBHO XOpOILIO OTJIMYHO CPECTBO
(MHIMKATOPBI (MMHAMATBHBI | (MHUHAMAJIBHEL (cpenuuit) (BBICOKMIA)
JNOCTUIKEHUS | He JOCTUTHYT) | i MOPOrOBBIit)
KOMITETEHITHHN )
HABLIKUKPUM | UHGOpMayul, | pupo8aHvl HagvlKU  OJisl
uuecko- Heobxooumo | bazosvie KpUmu4ecko-
20  aWanuza | eo 015l | HABbLIKU ~ ONIAl | 20  AHAIU3A
ungopmayuu, | peuienus Kpumuyecko- | uHgopmayuu,
Heobx00umMo | nocmas 20  aHanuza | HeoOxXoouUMo
20 onsl | 1IeHHoU  3a0a | uHpopmayuu, | 2o onst
peuieHus yy. He0bxX00UMo | peutetus
nocmae 20 ons | nocmas
JIEHHOU  3a0da peuieHus JIEHHOU  3a0a
yy. nocmae yu.
JIEHHOU  3a04a
yy.
7.3 TunoBbie KOHTPOJbHBLIC 3aJaHUuA NJIN HHBbIC mMaTepuaiabl,

Heo0XoaMMBble VISl OLleHKU 3HAHWIA, YMEeHHIl, HABHIKOB, XapaKTepPHU3YIOUIUX
jTanbl (pOPMHUPOBAHUS KOMIIeTeHIM B mpouecce oceoennss OIIOII BO

KoHTposnb 0CBOCHUSI AUCHUIUIMHBI «XHUMHUS» MPOBOJAUTCS B COOTBETCTBUU C
[InKy6I'AY 2.2.4 «DorH0 oyenounwvix cpedcme.

Tekymuid KOHTPOJb MO OUCUHUMNIMHE «XHMHUS» T[O3BOJISIET OLUECHUTH
CTETNEHb BOCTIPUSATHS y4eOHOro Marepuajia U MPOBOAUTCS IS OLICHKU 3HAHUH,
YMEHUW, HABBIKOB M ONbITA JEATEIbHOCTH, XapAKTEPU3YIOIIMX  ITaIbl
dbopmupoBaHus kommeTeHuil B mpoiecce ocsoenus OIIOIT BO

Texkylmuii KOHTPOJIb MPOBOJUTCA KaK KOHTPOJb TEMAaTHYECKUH (IO MTOraM
U3Y4EHUsl ONPEIENICHHBIX TEM JAMCLUMIUIMHBI) W PYOEXHbIM  (KOHTPOJIb
OIPEAEIICHHOIO pa3/iesa WM HECKOJIbKUX Pa3JesioB, Iepe TEM, KaK IPUCTYIUTh K
M3YYEHUIO O4YepeHOM dYacTh ydeOHOro wmarepuaina). Pe3ynabTaThl TEKYIIETro
KOHTPOJISI UCHIOJIB3YIOTCS IIPH IPOBENCHUH IIPOMEKYTOYHON aTTECTaLUN.

IIpuMepsl Kelc-3aJaHN K JIA00PATOPHBLIM padoTam,
TECTOBbIE 32/JAHUSA U TEMATHYECKHE KOHTPOJIbHbIE BOIPOCHI

Keiic-3ananue no teme «Kitaccbl HeOpraHu4eCKux coeIuHeHuin)

OnbiT Ne 1. ITonyyeHne HepacTBOPUMBIX THAPOKCHIOB METAJLIOB.
PeakTuBbl: 4 H pactBopsl coneir MQCl,, FeClz, CuSOs, 2 u pacTBOp
NaOH.



Boinonnenue padorsl. B Tpu nmpoOupku HaieiTe mo 4—5 Kareib pacTBOPOB
cosiei xjopuna Maruus, xjopuna xkeineza (lll), cynwdara meaqu u nobaBbTe
TaKoM e 00bEM pacTBOpa TUIPOKCUIA HATPUS.

3anuco dannvix onvima. 1. Kakwe m3MeHEHUsS MPOM3OLLIM B MPOOHpKax?
OTtMeTrhTe 1BET 0Opa3oBaBIIMXCS ocaakoB. 2. CocTaBbTe€ MOJIEKYJSPHbIE
YPAaBHEHUS PEAKLIUH.

OmnbiT Ne 2. [Tosryyenune cpeaHux cojiei

PeaktuBbl: 4 H pactBophl coneii BaCly, K;SO4, CuSOs, Zn (rpanysi),
Ca(OH),, anmapar Kunma mist monyaenus COso.

BoinosHenne padorbl. B mnepByto  mpoOupky Hanedte 3-5 Karmelnb
pacTBopa xJjiopujaa Oapus W J100aBbTE TaKol »*ke€ 00BEM pacTBopa cyjb(ara
Kanus. Bo Bropyro npoOupky HasedTe 3—4 Kamiau pacTBopa cyinbdara Meaw,
N00aBbTE KyCOUYEK LMHKA M HAarpeWTe MpoOMpPKY Ha BOAAHON OaHe. B TpeThio
npoOupKy HanelWte 4-5 Kamenb THAPOKCHIA Kbl M MPOIYCTUTE Yepe3
pactBop CO2 n3 anmnapara Kumnmna.

3anucy 0annvix onvima. 1. Kakue u3MeHEHHs MPOU3OLUIM B MPOOHpKax?
OtmerbTe 1BET 00pa3oBaBIIUXCS ocaakoB. 2. CocTaBbTe MOJEKYISIPHBIE
ypaBHeHus1 peakuui. 3. CpaemaiiTe BBIBOJ O IIpoleccax, NPOTEKAIUX B
pe3yabpTaTe B3auMOJICHCTBUS BEIIECTB.

OmnbiT Ne 3. ITonyuyeHue KMCJI0# COJIH

PeaktuBbl: Ca(OH)», anmapar Kumma mis nmomydenust COo.

Boinosinenune padorsl. Hanelite B mpoOupky 1-2 Mi ruipokcuia Kaabuus U
nponyctute uepe3 pactBop u3 anmapata Kwunma COz 10 pacTBopeHU
oOpa3ytomierocs ocaaka. [Ipobupky ¢ pacTBOPOM KHCJIOH COJMU OCTaBbTE JIJISt
CIICYIOIIETO OIBITA.

3anuce Ooannvix onvima. 1. Kakue m3MeHEHHS TPOU3OIUIM B Mpodupkax? 2.
CnenaiiTe BBIBOA O Mpoleccax, MPOTEKAIOMIUX B PE3yJIbTaTe B3aUMOJCHCTBUS
BenlecTB. 3. HanummTe ypaBHEHHS COOTBETCTBYIOIIMX PEAKIIUMA.

OnbIT Ne 4. IlepeBoa KUC/I0i COIM B CPETHION0

PeaktuBbl: pactBopel Ca(HCO3),, Ca(OH),, BoasHas OaHsl.
Boimonnnenune padorsl. [lonmydennsiii B onbite Ne 3 pacTBop pasgenure Ha
nBe npoOupku. OaHy NpoOHpKy HarpeiTe Ha BOJASHOM OaHe, a BO BTOPYIO
n00aBIsUTE PACTBOP THAPOKCUAA KA JO BUIUMBIX U3MEHEHHM.

3anuce Oannvix onvima. 1. Kakue HM3MEHEHUs MNPOU3OLULIM B HpoOupkax? 2.
Cpemaiite BBIBOJ O MpoLeccax, NPOTEKAIIMX B PE3yIbTaTe B3aMMOACUCTBUSA
BellecTB. 3. Hanmnmmre ypaBHEHUS COOTBETCTBYIOIINX PEAKIIAMN.

OmnbIT Ne S. TlosrydyeHHe OCHOBHOM COJIM U MEPEBOJ B CPEAHIOI0
Peaxktusbi: 4 1 pactBop CoCl,, 2 u pactBopsr NHsOH, H>SOs.



BoinosiHenne padorsl. B mpoOupky Hameiite 1 M pacTBOopa XxJjopuua
KoOanbTa ¥ 100aBbTe 2-3 Kalliu pa30aBIE€HHOIO pacTBOpa MMAPOKCHAA AMMOHHUSI.
OTMmeTbTe M3MEHEHUs MpoLIeIIe B Ipodupke. B momydyeHHyro cmech 100aBbTE
3-5 kanenb 2 H cepHOM KUCIOTHL. HabmomaiiTe pacTBOpeHHE ocaaka.

3anuceb oannvix onvima. 1. Kakue uaMeHeHUs] MPOU30LLIN B NIpoOupKax? 2.
Cpemaiite BBIBOJ O IpoLEccax, NPOTEKAIMX B PE3yIbTaTe B3aMMOACUCTBUS
BelecTB. 3. Hanuinre ypaBHEHUSI COOTBETCTBYIOIINX PEAKIIUM.

KonTposbHbIE BONPOCHI
Hamummre ypaBHeHus peakuuid, C HOMOIIBI) KOTOPBIX MOXHO OCYIIECTBUTH
CJIEIYIOLINE NPEBPALLEHUS, IPOAYKThI pEAKIIUN Ha30BUTE:

1. CO2 — CaCO3 — CaO — Ca(NOs3)2, — Ca SOq4

2Fe203 — Fex(S04)3 — Fe(OH); — FeOHCl, — FeCls

3. SOz — SO3 — HS04 — Ca(HSO4)2 — CaSO4

. K — K0 - KOH — KHCO3 — K>COs3

. Al — Alx(SO4)3 — Al(OH)3 — Al(OH)2Cl — AICl3

. BaO — Ba(OH), — BaOHNO3; — Ba(NOs)2 — BaSO4

. Fe(OH)3 — FeClz — Fez(S04)3 — Fe(OH)z — Fe(OH)Cl
. Ca — Ca0O — Ca(OH); — Ca(NO3)2 — CaCOs

9. Zn — ZnCl; — Zn(OH)2 — (ZnOH)2SO4 — ZnSO4

10. Na2O — NaOH — NaHSO4 — Na;SO4 — NaHSO4
11.P - P05 — Ca3(P04)2 — H3PO4 — KoHPO4

12. MgO — MgCl, — Mg(OH), -MgOHNO3; —-Mg(NO3),
13. ZnO — ZnSO4 — Zn(OH)2 — NaxZnO2 — Zn(OH):

14. HsPO4 — P205 — Bas(PO4)2 — H3POs — Ba(H2PO4)2
15 CuO — CuClz — Cu(OH); — (CuOH)3PO4 — Cusz(POa):2
16. Ba — BaO — Ba(OH)> — BaOHCI — BaCl..

17. P — P20s5 — H3POs — NaHPO4 — NasPOg4

18. Fe—Fe05+HC] —X—Fe(OH)s —5 Y—Fez(SO4)s.
19. P -»P20s—H3P0Os—Ba(H2PO4),—Baz(PO4)2+H2S0s—?

20. K—KOH—KHCO3—CaCO3—Ca(HCOs)z s ?

o ON N B

TecToBbIE 3aJaHUSI

1. Cunukar HaTpus pearupyer
1) ¢ yroibHOM KMCIOTOM

2) C COJISTHOM KUCTIOTOU

3) ¢ BojOM

4) co BCeMU 3TUMHU BEIIECCTBAMU

2. Tonbko cpeAHsist COJb MOMYYAETCs IO PEAKIINU
1) H,S04 + Mg(OH), =
2) Li2O + H.CO3 =



3) Naz20 + H20 + N2Os =
4) CH3COOH + Cu(OH); =

3. OkcuaCl.07 o6pazyercodsb ...
1) NaClOg4
2) NaClOs
3) NaClO;
4) NaClO

4. Okcun yriepoaa (1V) momydaercst mpu B3auMOACHCTBUI
1) xkapOoHaTa HaTpuUsl U HUTpATa ATFOMUHUS

2) kapOoHaTa KalbIUs U XJIOPOBOIOPOTHON KUCIOTHI

3) xapOoHaTta Kajus U HUTpaTa oapus

4) kapOoHarta 1e3us u xjaopua xenesa (I1)

S. BO3MOXHO TOJy4eHHUE KUCIIOU COJIA IO PEAKIINU
1) HBr + Ba(OH); =

2) Ca(OH)2 + CO, =

3) CH3COOH + Fe(OH).=

4) CaO + H20 + N2Os =

6. Oxcun azora (V) o6paszyer cob
1) NH4CI

2) NHsNO:

3) NaNOs

4) Ca(NO2)2

7. KucnorHbsle OKCHIIBI MOT'YT B3aMMOJEUCTBOBATD:
1) Bomoit

2) KUCIOTOU

3) ocHOBaHHEM

4) am(oTepHBIM OKCHUJIOM

8. OCHOBHBIE OKCH/JIBI MOT'YT B3aUMO/ICHICTBOBATH:
1) Bomou

2) KACTIOTOU

3) ocHOBaHHUEM

4) KHUCIIOTHBIM OKCUJIOM

9. PearupoBatsb ¢ BoJoi OynyT
1) okcup yriaepona (1V)

2) OKCUJI KaJIbIIUs

3) ammuakx

4) menp



10. Coar Ca(HCO:s3)2 Ha3biBacTCst
1) ruapokapOOHAT KaabIus

2) xkapOoHAT Kayus

3) kapOOHAT TUAPOKCOKATBIMUS
4) xapOoHAT KajbIUs

Keiic-3amanue nmo reMe «OCHOBHBIE 3aKOHBI U IIOHSITHSI XUMHUIDY

OnbiT: «Onpenenenne MaccoBoii 104 okcuaa meau (11) B kapoonare
ruapokcomenn (11)»

PeaktuBbl U odopynoBanme: mopomiok coiau (CuOH)2COsz, dapdopossrii
TUTENIb,  TUTCIIbHBIE  IMUIIBL,  MydenpHas  medb,  OKCHUKATOpP,  BECHI
TEXHOXUMUYECKHE.

Bouinoninenne padorbl. DapdopoBblii THUrelb IYCTOM U B3BEIICHHBIN
MPOKAJIUTE B My(Qelie 10 MOCTOSHHON MacChl TPHU TEX KE YCIOBUAX, MPU KOTOPBIX
MPEANONIAraeTCd IMPOKAJIUBATh COJNb. lIpeaHa3HadyeHHBIM U1 NPOKAJIMBAHUS
TUTE]Ib BO3bMHTE THUTEIIbHBIMU IIMIIAMHU 32 Kpail U MOMECTUTE B MY(]EIbHYIO
neyb. [locne 25-30 MUH OpoKaIMBaHUs JOCTAHBTE €r0 U3 NE€YH, NANTE OCTHITh Ha
aucTe acbecta W mepeHecuTe B AKcuKarop. llocienHuii 3akpoiTe KpBIIIKOM
cnycms 1—2 mun, THa4Y€ IPU OXJIAXKJIECHUH B SKCUKATOPE CO3/IAECTCS pa3psKEHUE U
KPBIIIKY OyIEeT TPYAHO OTKPBITh. OXJIaUTE TUTENIb B SKCUKATOpPE O KOMHATHOM
TEMIIepaTyphl U B3BEChTE HA AHAJTUTUYECKUX BECaX.

B npenBapuTenbHO B3BELICHHBIA W JIOBEICHHBIM JO ITOCTOSSHHOW MAaccChl
TUTEIh TIOMECTUTE HABECKY MpUONM3uUTeNnbHO 1,1 T pacTtepToil B MOPOIIOK COJH
(CuOH)2COs. Turenb ¢ COJIBIO MOMECTUTE B MY(EIbHYIO M€Yb M TPOKAIUTE B
teuenue 10 mun npu temneparype 350-400 °C. Korga uBeT HarpeToro BeniecTBa
U3MEHUTCS JO YEPHOro, UIUIIAMHU T[EPEHECUTE TUTEelb B JKCHUKATOp MJIs
OXJIQXKEHUA 10 KOMHATHOU TeMIepaTyphl.

3aTeM B3BECHTE TUTENIb C COAEPKMMBIM Ha TEX )K€ BECax.

IIpoBenuTe KOHTPOJIBHBIM OMBIT. [JI1 3TOr0 BHOBb NPOKAIWATE THUIEIb C
COepKUMBbIM B TeueHue 10 MUH, OXJIaIUTE €ro B DKCHKAaTOpe W B3BechbTe. Ecim
pacxoxaeHue mo macce cocrapisger He Ooinee 0,02 r, cuMmraercs, 4YTO COJb
pa3noxuiach  MmomHocThio. Ecim  pacxokaeHwe — Oonbliee,  MOBTOPUTE
IpOKaJIMBaHKHE 00pa3Ia.

3anuce oanHblx onvima.

Macca turias My, T

Macca Turis ¢ BemecTBOM Mytcomm, T

Hasecka comu Mcoam, T.

Macca TUIIIs ¢ BemecTBOM (110cjIe NPOKAMMBAHKs) MY rrconu, T.
Macca BelmecTBa 1ocie NpoKaauBanus M coau, T.

PaccuuTaiiTe Mo nmoiay4eHHbIM JAHHBIM COAEpPX aHUE MPOAYKTA Pa3N0oKEHUs B
OCHOBHOM BEIIIECTBE, a 0 POpMYyJie BELIECTBA — €0 TEOPETUYECKOE 3HAUCHUE.

koo E



® = M(CuO)/m((CuOH)2CO3), B monsax emnuHUIBI Wi B % TMPOLEHTAX,
(ymuoxwuB Ha 100).
Bbrunciute aOCONIOTHYHO W OTHOCHUTCIBHYIO  OINMOKH — OMNpEICCHHS.
CuenaiiTe BEIBOJIBI IO paboTe.
KoHTpoJIbHBIE BONPOCHI

1. OguHaKoBO JM YMCIIO MOJIEKYJT: a) B 1 T Bojgopoaa u B 1 T kuciopoza; 6) B 1
MOJIb BOJIOpOAa U B 1 Mok kuciopoaa?

2. Kakue BeliecTBa Ha3bIBAIOTCA AalbToHUaMu? [lpuBeaure npumepsl.

3. Uto 03HauaeT MOHATHE «MOJISIpHAs Macca BemiecTBay»? BriuucianTe MoJsIpHYIO
Maccy THAPOKCHIA KaJIbIIUsL.

4. ChopmynupyiiTe cliencTBUs U3 3aKOHa ABOTaAPO.

5. Yto Ttakoe atoM, MoJiekyaa? UTo Takoe NpoCTOE BEMIECTBO, CIIOKHOE?

6. Jlaiite GopMyIMPOBKY MOHITHIO «XUMHUYECKHUI SKBUBAJICHTY.

7. Onpenenurte MonsipHbie Macchl SkBUBaieHTOB: N2O, PCl3, HoS.

8. Ompenenure MOISPHBIE MacChl SKBUBAJCHTOB KHCIOT M OCHOBAaHUW B
CJIEIYIOIINX PEaKIUAX:

a) HNO3 + Bi(OH)3z = Bi(OH)2NO3 + H;0;

0) H>S + NaOH = NaHS + H0;

B) H3PO4 + Ca(OH); = CaHPO4 + 2H,0

9. CdopmynupyiiTe 3aKOH HKBUBAICHTOB, HAMUIIUTE €ro MaTeMaTUYeCKOe
BBIPAKECHUE.

10. Yo Takoe «3KBUBaJIEHTHBIN 00bem»? Kakue oObeMbI MpHU H. y. 3aHUMAIOT 1
MOJIb DKBUBAJICHTOB KHCIOpOoaa, okcuaa yrieposaa (IV), ammuaka?

TecToBBIC 3a1aHUA

1. IlpocTeie BemecTBa
1) nonusTUNIEeH

2) rpacut

3) 6enbiit pocdop

4) amMuak

2. MonsipHbIit 00beM raza u3MepseTcs
1) momnb

2) MOJB/1

3) KMOJIB/M3

4) 1/KMOJb

3. Mo 1100010 rasa npu H. y. 3aHUMaeT o0beM 22,4 11 — cie/cTBUE
1) 3akoHa COXpaHEHHUsI MACChl BEIIECTBA

2) 3aK0OHa MOCTOSIHCTBA COCTaBa

3) 3akoHa ABOrajpo

4) 3aKkOHa KpaTHBIX OTHOIICHHH



4. 3aK0H COXpaHEHHUs MacCChl BEIIECTBA OB OTKPBHIT ...
1) Paynem

2) MeHnieneeBbIM

3) ABorajapo

4) JIoMOHOCOBBIM

5. DKBUBAJIEHT — 3TO peajibHas WM YCJIOBHAs 4YacTHIlA BEIECTBA, KOTOpas B
JAHHOM KMCJIOTHO-OCHOBHOM peaKIMy SKBUBAJICHTHA OJHOMY KAaTHOHY BOJOpPOAA
WIH B IaHHOM OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON  PEaKUHUH OJHOMY ...

1) mo3utpony
2) NIpoTOHY

3) 2NEeKTpOHY
4) HEUTpoHYy

6. Maccy BelliecTBa, B3SITOTO B KOJIMYECTBE | MOJIb, HA3bIBAIOT ... MAacCOM
1) aromHoM

2) SKBUBAJICHTHOMN

3) MossIpHOIA

4) MOJIEKYyJIApHOMN

7. IIpocToe BemiecTBO (B OTJIMYHE OT CI0KHOT'0) — ATO
1) o30H

2) dbeHon

3) cona

4) rpadut

8. IIpu HOpMaIBHBIX ycloBHsX 3,01°10% MoneKyi raza 3aHUMarT 00bEM
1) 1120

2)22,4 1

3) 11,270

4) 5,6 n

9.3al a. e. M. (aTOMHYIO €IMHHILY MACChl) IPUHSATO

1) 1/12 maccel atoma uszoromna 2C

2) 1/12 maccel mpUPOTHON CMECH aTOMOB M30TOMOB yriepoaa
3) 1/16 macce atoma u3orona 60

4) 1/14 maccel aroma usoromna “4C

10. X¥Mu4eCcKH HEACIUMbIE YACTHUIIBI — 3TO
1) arom kucnopona

2) MoJIeKyJia BOAbI

3) npoToH

4) Mmonekysia aMMuaKa



Keiflc-3a;[aHne mo TemMe «CTpOCHI/Ie aToMa»

Ipumep. CocTaBbTe 3JIEKTPOHHYIO U AJIEKTPOHHO-TpaduyecKyro (hopmyiry
3JIEMEHTAa C TMOPSAKOBBIM HOMEpoM 24 U pAaiiTe NOJHYK XapaKTEpUCTHKY
AJIEMEHTA.

Pemenne. Ilo nopsankoBoMy HOMEpY 3akitouaeMm: B aToMe 24 3JIeKTpOHA.
JIaHHBIHM 2JIEMEHT - XpoM. DJIeKTpoHHas GopMysia UMEET BUI:

15225°2p®3523pe3d°4s*

OnekTpoHHOM (opMylie XpoMa COOTBETCTBYET CJEAYIOIIas 3JIEKTPOHHO-
rpauueckas cxema:

3 3d 4s
e
o 20 SSTHTHIT N
Is =t H [ H .
H i
K L

XapakTepuCTUKA aTOMa Xpoma

1. Cr — merain, d — saeMeHT.

2. Banentarie cocrosaus: | - VI.
3. Bo3amoxkHbIe cTenenu okucinenus: 0, +2, +3, +6.
Cr0-28 —»Cr*?> Cr%-3g —»Cr*? Cr0- 68 —Cr*t

XpOoM IPOSIBIISIET BOCCTAHOBUTEIBHBIE CBOKCTBA.
4. XpoM o0pa3yeT KUCIOPOJHBIE COCTUHEHUS:

OKcuapl CrO Cr03 CrOs
I'uppokcuasr  Cr(OH)2 Cr(OH)s H2CrO4
H3CrOs H.Cr207
OCHOBHEBIE aM(pOTEpHBIC  KHCIIOTHBIC
CBOMCTBA CBOMCTBA CBOMCTBA

CTCIICHb OKUCJICHU A YBCIMYUBACTCA

—

IIpumep. Kak 3aBUCAT KHUCIOTHO-OCHOBHBIE CBOWCTBA OKCHUIOB W
THJIPOKCHUJIOB OT CTENIEHH OKHCIICHHUSI aTOMOB 3JIEMEHTOB, MX oOpasyromux? Kakue
TUIPOKCHUIBI Ha3bIBalOTCs aM(orepHbiMu (ambonutamu)?

Pemienne.Eciin  351eMEHT IPOSBISET NMEPEMEHHYIO CTEIIEHb OKHUCICHUS U
o0pa3yeT HECKOJbKO OKCHIOB U THIPOKCHIOB, TO C YBEJIUYECHHUEM CTEIECHU
OKHCJICHUS] CBOMCTBA MOCIEIHUX MEHSIOTCS OT OCHOBHBIX u€pe3 aM{QOTEpHbIE K
KHCIIOTHBIM. OJTO OOBSACHSAETCS XapaKTepOM SJICKTPOJUTHYECKON IUCCOIMALNN
(nonmzanuu) rugpokcuoB JOH, xoTtopas B 3aBUCUMOCTH OT CpPaBHUTEIIBLHOU
IPOYHOCTHU U nosispHOCTH cBsizeit D-O u O-H moxeT npoTekars 1o JByM TUIIAM:



YOH == Y'+ OH™ ii 0¢io1fiiaaieé ()
YOH ==H'+ YO ii 0¢i68&efiéio (1)

Ecmu mpounoctn cBsizer O-H wm D-O Omu3ku  wimM paBHBI, JHUCCOLMAIINSA
TUAPOKCUIA MOXKET OfHOBpeMeHHO nporekarh U 1o (l) u mo (ll) Tunam. B stom
cinydae peub un€T 00 am(dOTepHBIX 3JeKTponuTax (amdoirTax), HaIpUMep s
Cr(OH)s:

Cr¥ + 30H = Cr(OH)3 = HsCrO3 == 3H" + CrOs*

B kucnoit cpene amponauT nposiBiIsieT OCHOBHOW XapakTep, a B LICJIIOUHOM cpefie —
KUCIIBIA XapaKTeDP:

Cr(OH)z + 3HCI = CrCls + 3H:0
Cr(OH); + 3NaOH = NasCrO3 + 3H.0

IIpumep. MHcxons w3 NONOXKEHUA DSJIEMEHTAa B IIEPUOAMYECKOM CHUCTEME U
CTPOEHHUS €ro aTOMa, JaiTe MOJHYI0 XapaKTepUCTUKY MapraHua u Opoma.
a) COCTaBbTE DJICKTPOHHBIE U 3JEKTPOHHO-Tpaduueckre (HOpMysbl aTOMOB
JJIEMEHTOB;
0) ompenenuTe, K KaKOMY 3JIEKTPOHHOMY CEMEIHCTBY OTHOCSTCS JaHHBIE
AJIEMEHTBHI;
B) OIPEEIINTE BOBMOXKHBIE BaJICHTHBIE COCTOSHHUSI;
I') ONpEAETUTE BO3MOXKHbBIE CTETIEHU OKUCIICHUS;
J) HanWIIATE BO3MOXHBIE BOJOPOJAHBIE M KHUCJIOPOJHBIE COEIUHEHUS,
OIPEAEIINTE UX KUCITOTHO-OCHOBHOM XapaKTep.
Mapeaney — d-snement VII-B rpynmsl, metamn

+25Mn° 1522522053523 p33d°4s?

3d 4s
NV 0y

ATOM MapraHua Ha BHEIIHEM 3HEPreTHYECKOM YPOBHE HMMEET JiBa 3JIEKTPOHA,
OCTaJIbHBIC BAJICHTHBIC AJICKTPOHBI HAXOIATCS Ha TOACTHIAromeM d-oaypoBHE.
Tepsist NEKTPOHBL, MapraHel MPOSBIIET TOJBKO BOCCTAHOBUTEIILHBIE CBOWCTBA, YTO
XapaKTEepPU3YeT €ro KaK TUITNYHBIA METAJLI.

Mn oOpa3yeT OKCHJIbI U TUIPOKCHUIbI:

Mn? - 2&8 —Mn*? MnO — Mn(OH);
MnP - 38 ->Mn*3 Mn,O3; — Mn(OH)3 (H3Mn03)
Mn? - 4 —>Mn*4 MnO2 — Mn(OH)s (HsMnOy)
MnP - 68 —Mn*6 MnOz — H>MnOy

MnP - 76 ->Mn*’ Mn,O; — HMnOa4



bpom — p-anement VII-A rpynmnsl, HemeTal

4s
35Br01s22522p63s23p33104s24p5 [T}

Ha BHemHeMm »HepreTMyeckoM YpOBHE Yy aromMa OpoMa CceMb BaJ€HTHBIX
ANEKTPOHOB. ATOM OpoMa JIETKO MPUHUMAET 3JIEKTPOH, 00pa3ysd OTpULIATEIbHBIN
HOH:

Br+ 1e — Brt!

[IpyHUMAas SJEKTPOHBI, aTOM OpoMa MPOSBISET OKUCIUTEIHHBIE CBOWCTBA,
YTO XapaKTpU3yeT ero Kak THUMNUYHBIA HeMmeTawl. bpom o0pasyer neryuee
BOJIOPOAHOE COoeIUHEHUE - OpoMoBogopoaHBT.

Tepsis 37€KTPOHBI, OPOM MPOSIBISIET ClIa0ble BOCCTAHOBUTEIHHBIC CBOMCTRA.
C kucnopogom OpoMm 00pa3yeT OKCUJIbI U TUIPOKCHUIbI KUCIIOTHOTO XapaKTepa:

Br-1e - Br''!  Br,0— HBro
Bro-3g — Br*3 Br,0Os; — HBroO;

Br- 58 — Br*® Br,0s —HBrO;

Bro- 78 — Brt’ Br,O; — HBrO;

HJIH YCIICHIHOI'O OCBOCHUA MaTCpHualia, 110 ﬂaHHOﬁ TEMC, 06yqa}onmec;1
AOJIKHBI OTBCTUTD Ha MPCACTABJICHHBIC HUKC BOIIPOCHI.

Tabnmuma 1 — XapakTepUCTHKHU AJIEMEHTOB 3-TO Tiepuoaa

DJIeMeHT | DJeMeHTHI 3-T0 Tepruoja

Na | Mg Al Si P S Cl Ar

Iloka3aresn

1) No snemenTa B
[1CH

2) 4UCIO MIPOTOHOB
B aTOME

3) uncno
HEUTPOHOB

4) uucio
AJIEKTPOHOB

5) aNeKTpOHHAas
dbopmymna

6) BaJICHTHBIC
AJICKTPOHBI




7) crenieHU
OKHUCJICHHUSI

8) opOUTANBbHBIN
paanyc, HM

9) moTeHuMaN
MoHu3aluu, 5B

10) orHOCHTEB-
HasAJICKTPOOT-
PHUIATEIIEHOCTh

11) dbopmymna

oKcH1a

12) popmyna

THAPOKCHU A

13) xapakTep Ok-
cuja, THIPOKCH]IA

14) bopmyma
JIeTy4ero BOJAOPO-
HOT'O COCTUHEHUS,
€ro XapaxkTep

[locne 3anonHenus Tadauipl 1, 00BICHUTE XapakTep U3MEHEHUN MOoKa3aTesen
8,9, 10. Hannmnre ypaBHEHUs peakUil, XapaKTEPU3YIOIINUE KUCIOTHO-OCHOBHBIE

CBOMCTBA TMJIPOKCH/IOB.

Tabmuma 2 — OpOwuTanbHBIC paguyChl aTOMOB

Atom 1s 25 2p Atom |35 3p

H 0,053 Na 0,171

He 0.029 Ma 0.128

Li 0.019 10.159 Al 0,104 0,131
Be 0,014 [0,104 Si 0,090 0,107
B 0.011 |0.077 0.078 P 0.080 0.092
C 0.009 [0.062 0.060 S 0.072 0.081
N 0,0078 |0,052 0,049 Cl 0,066 0,072
0] 0.0068 |0.045 0.041 Ar 0.061 0,066
F 0,0060 |0,040 0,036

Ne 0,0054 |0,035 0,032

Tabnwma 3 — TloTeHImals HOHU3AKH aTOMOB HEKOTOPBIX AJIEMEHTOB




DJeMEHT l1,-8 I>, -8 Onement | l1,.8 I>,-8

H 13,6 - Na 5,14 47,20
He 24,58 54,40 Mg 7,64 15,03
Li 5,39 75,62 Al 5,98 18,82
Be 9,32 18,21 Si 8,15 16,34
B 8,30 25,15 P 10,48 19,72
C 11,26 24,38 S 10,36 23,40
N 14,53 29,60 Cl 13,01 23,80
O 13,61 35,15 Ar 15,76 27,62
F 17,42 34,98 K 4,31 13,81
Ne 21,56 41,07 Ca 6,11 11,87

Tabmuna 4 — OTHOCHTEIbHAS 3JIEKTPOOTPHIIATENHLHOCTE 3JIeMeHTOB (OD0)

H-2,1
Li-1 Be-1,5 B-2 C-25 N-3,0 0-3,5 F-4,0
Na-0,9 Mg-1,2 | Al-15 |Si-1,8 P-2,1 S-2,5 CI-3,0
K-0,8 Ca-1,0 Sc-1,8 | Ge-1,7 As-2,0 |Se-24 Br-2,8
Rb-0,8 Sr-1,0 Y-1,3 Sn-1,7 Sb-1,8 | Fe-2,1 1-2,4
Cs-0,7 Ba-0,9 Pb-1,6
Tabmuna 5 — CpoacTBO K AIEKTPOHY HEKOTOPBIX aTOMOB
DJIeMeHT E, »B DJIeMeHT 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 NuepTtHBIE Ta3bl 0

KonTposbHbIE BONPOCHI

1. JlaiiTe onpeneneHue MOHATHSIM: aTOM, XUMWUYECKUH JJIEMEHT.




2. KakoB (Gu3MYEeCKUN CMBICT TOPSAJKOBOIO HOMEpa XHMHUYECKHUX
3JIEMEHTOB?
3. Kakue KBaHTOBBIE YMCIIA XapaKTEPU3YIOT IHEPreTUYECKOE COCTOSHHE

3JIEKTpOHA?

4. Yto Takoe «3HEPreTuYeCKui ypOBEHbY, «IHEPrETUUECKUM TTOTYPOBEHB»?

5. Tonmp3ysich Tabmuiamu 2—5, BBIMUIINTE XapaKTEPUCTHUKU DJIEMEHTOB 3-TO
nepuojia B Tabmuiy Ne 1.

6. Kak onpenenuts MAaKCUMAJIBHOE YHCIIO DJJEKTPOHOB Ha YpPOBHE,
noaypoBHE?

7. Uem oTan4yaeTcs «BO30YKIEHHOE» COCTOSIHUE aTOMa OT «HOPMAaJIbHOTO»?

8. Chopmynupyiite mpasuia B. KineukoBckoro.

9. Chopmymupyiite npunnumn [laymm, npaBuio XyHaa?

10. JlaiitTe coBpeMeHHYI0 (GOPMYJIUPOBKY MEPHUOJUYECKOrO  3aKOHA
. . Menneneena.

11. B ueM cocTouT (pU3MUECKH1 CMBICII HOMEpa Meproa, HoMepa rPYIIbI?

12. Ha 4yeM OCHOBAaHO pa3jinyue B AJIEKTPOHHBIX KOH(UTYpalUsiX aTOMOB
3JIEMEHTOB IVIABHBIX U OOOYHBIX MOArPYII NEPUOANYECKON CUCTEMBI?

13. Yto Ha3bIBaeTCSl SHEPrUei MOHU3AIMU, YHEPTHUEH CPOJCTBA K AIEKTPOHY?

14. Yto Takoe OTHOCUTENBHAS 3JIEKTPOOTPUIATEIBHOCTD?

15. Kak u3meHsieTcs xapakrep OKCUI0B B 3aBUCUMOCTH OT CTETIEHH OKUCIICHUS
aeMeHTa?

TecToBBIC 3a1aHUA

1. Mertannuyeckue cBONCTBAa HauOoJiee BEIPAXKEHBI Y aTOMa
1) nutus

2) Hatpus

3) kamus

4) xanmpLus

2. HanbGomnpiuii paguyc atoMa uMeeT
1) K

2) Na

3) Li

4) Rb

3. 3apsg siapa aToMa KpEMHUS PaBEH
1) +28
2) +31
3) +4
4) +14

4. Dnexkrponnyro kondurypauuo 1s22522p83s23p° umeer arom

1) dochopa
2) xjopa



3) Opoma

4) dropa

5. B nepuojie ¢ yBennueHueM 3apsija sijpa aToMOB METALNTMYECKHE CBOWCTBA
1) ocnabeBarot

2) yCWIMBAIOTCSH

3) HE U3MEHSIOTCS

4) HeT 3aKOHOMEPHOCTHU

6. B ManbIx nmepuogax ¢ yBeJarMueHUEM 3apsiia siapa paanychbl aTOMOB
1) yBenuuuBaroTCs

2) W3MEHSFOTCS MEPUOANIECKH

3) yMeHbIIaTCA

4) HEe U3MEHSIOTCS

7. DIEMENTY C DIEKTPOHHOIM hopmyioii atoma 1s22522pf3s23p3 cooTBeTCTBYET
(opmyIa BeICIIEr0 OKCHIA

1) B20s

2) Al,0s

3) N2Os

4) P20s

8. Tpu wactuiel Ne®, Na*, F~ uMeroT onrHakoBoe
1) maccoBoe unciio

2) 4YHCI0 HEUTPOHOB

3) 4uCI0 AIEKTPOHOB

4) 4yucno NpOTOHOB

9. Yucno sHepreTUYecKuX YpoBHEH y aTomMa, UMEIoIIero 19 npotoHoB
1) 3

2) 5

3) 4

4) 2

10. Yucno npoToHOB, HEUTPOHOB U AJIEKTPOHOB y aTOMa C MOPSAIKOBEIM HOMEPOM
40

1) 40, 91, 40

2) 40, 51, 40

3) 20, 51, 40

4) 40, 40, 40

11. Ywucno nonypoBHEN HA SHEPTETUYECKOM YPOBHE OMPENIEIISET ... KBAHTOBOE
YUCIIO0

1) rnaBHOE

2) MarHuTHOE

3) opbuTanbHOE

4) cnuHOBOE



12. MakcuMalbHOE YHCII0 JIEKTPOHOB Ha f — mogypoBHe
1)8

2) 2

3) 10

4) 14

13. IlepeMeHHYIO CTEIIEHb OKUCIEHUS MPOSBIIAET 3JIEMEHT C 3JIEKTPOHHOU
dbopmynoit
1) ...3s23p*
2)...4d1%5s2
3)...3523p°
4)..3d14s?

14. DneMeHT ¢ >1eKTpoHHON Gopmyioii ..3523pf3d4s?4p° maxomurcs
1) 5 rpynmne, r1aBHOM MOATPYIINE

2) 5 rpynre, moOOYHON MOATPYIIIIE

3) 7 rpynne, noOOYHON MOATPYIIIIE

4) 7 rpymrie, TIIaBHOW MOATPYTIIE

15. Haumens1ieit sHeprueit noHuszauu ooaaiaet
1) xampuui

2) MBIIIBSK

3) xpom

4) 6pom

16. YcuieHne KMCIOTHBIX CBOMCTB OKCHIOB IIPOMCXOIUT B PSIY
1) P.Os — Si02 — Al2O3

2) MnO — MnO2 — Mn207

3) N20s5 — P05 — As:05

4) Cr207 — P20s — AlO3

17. OcnabieHue OCHOBHBIX CBOMCTB THIPOKCHUIOB POUCXOIUT B PALY
1) Mn(OH)2 — Mn(OH)3 — Mn(OH)4
2) Al(OH)3 — Si(OH)s — NaOH
3) Ca(OH)2 — Sr(OH)> — Ba(OH)2
4) Ge(OH)s — Ga(OH)3 — Zn(OH)2

18. Bo3MOXHOCTH HaXOXKICHUA DJICKTPOHOB Ha OJHOM Op6I/ITaJ'II/I OoIpcaciACT ...

KBaHTOBOE YHCIIO
1) rnaBHOE

2) MarHUTHOE

3) opbuTanbHOE
4) cnuHOBOE



19. 3apsn siapa atoma, uMeroiero 21 a3neMeHTapHyro 4acTUIly, paBEH
1) +7

2) +12

3) +21

4) +10

20. CpoiicTBa aTOMOB XHMHUYECKHX 3JICMEHTOB HAXOATCS B TICPHOIUICCKOM
3aBUCHUMOCTH OT

1) maccel aToMa

2) mMacchl sapa

3) uKciia IpOTOHOB

4) 3apsina sgapa

21. Daextponnas Gopmyna nona Cl” coBnagaer ¢ 37eKTPOHHON (HopMyIioit
1) vona F

2) aroma Ar

3) aroma Na

4) mona Na*

22. Haubomblee 3HaU€HUE YHEPTUM MOHU3ALUK Y aTOMa
1) propa

2) xaJus

3) a3oTa

4) xpoma

23. DnexkTpoHHas ¢opmylia aToMa Maprasiia
1)...3523p%s?4p3
2)...3523p%3d*4s%4p?

3)...35%3p®3d°4s?
4)...3523p%3d°%4s?

24. I'a3000pa3HOE COCTUHEHHUE C BOAOPOAOM 00paszyeT JIEMEHT
1) Mn 2) Mo
3) As 4) V

25. HaubGombImiee 3HaUCHUE 3IIEKTPOOTPHUIIATEIIFHOCTH Y SJIEMEHTA
1) Be 2) O
3)N 4)C

26 Y atoma MapraHiia Ha d'HO,Z[ypOBHe HaXOAUTCA 3JICKTPOHOB
1) 8 2) 10
3)5  4)2

277. HaumeHnbliee CpoJICTBO K AJIEKTPOHY Y aToMa
1)C 2) N
3)0 4) F



28. MakcuMallbHOE YHCIIO 3JIEKTPOHOB Ha 4-0M SHEPTeTHYECKOM YPOBHE
1) 8 2) 18
3) 32 4) 2

29. HamMeHee aKTUBHBIN HEMETAJUI HMEET 3HaueHHE OTHOCHUTEIILHOM
3JIEKTPOOTPULIATEILHOCTH PABHOE

1) 2,2 2) 1,0

3) 2,35 4) 14

30. MakcumanbpHas HOJIOKUTENbHAS CTEIIEHb OKUCIIEHUS DJIEMEHTA paBHA
1) Homepy nepuoja
2) HOMepy pslia

3) HOMEpY IpyYIIIbI
4) nopsIKOBOMY HOMEPY

XuMHYeCKas CBSA3b
3aHsiTHE MOKET NMPOBOAUTHCH B BUAe «Kpyrjoro crosia»
Bomnpocs 1ist 006CcyxieHus

1. Kakue cymecTByrOT THUIIBI XUMAYECKOU CBS3U?

2. KakoB MexaHm3M KoOBaJIeHTHOH cBsa3u? Yrto Takoe mmmHa cBsa3u? OT dero
3aBUCHUT JuyiHA cBsa3u? Ilodyemy mpu oOpa3oBaHUM CBS3M BBIICISCTCS dHEPrUsi?
Kak 3aBHCHT MPOYHOCTH CBS3M OT JJIMHBI U DHEPTUU CBS3H?

3. 3a cuer Kakol XUMHUYECKOU CBS3M 00pazyroTcs monekynsl Bra, HBr, CO,, CO?
OtBer motuBupyiTe. CoCTaBbTE CXEeMbl OOpa30BaHHMS XUMHUYECKOM CBSI3U B
COEIMHEHMAX C KOBAJIEHTHOM CBS3BIO.

4. OOBSICHUTE JOHOPHO-AKIEITOPHBIM MEXaHW3M KOBAJICHTHOM CBS3HM Ha IIpUMeEpE
obpa3oBanus HoHa ruapokconus [HzO]*.

5. Yro Ttakoe wmoHHasg cBsa3b? KakmMmu cBoiicTBaMH 00JIagarOT COSOUHEHHUS C
WOHHBIM THIIOM CBSI3H?

6. B ué™m oT/IMums KOBAJICHTHOM M MIOHHOM CBsI3ei?

7. BeIUIIMTE U3 MPEJIOKEHHOTO psijia BEIecTB HOHHbIE coequnenus: CoHs, CasS,
O.; Mg, NazS, BaCl,. CocraBbre cxeMbl 00pa30BaHUs HOHHOH CBSI3H.

8. [Touemy B rajioreHuax MeJIOYHBIX METAIIJIOB (DOPMUPYETCS MOHHAS CBS3h?

9. B ueM cXO0JACTBO U OTJIMYHME BOJOPOJHONU CBSI3M OT Jpyrux cBsazei? OTser
motuBHpyiTe Ha mpuMepax: NHz u (NHz)2, HF u (HF)2, H20 u [H30] ;.

10. MoxHO 71U CYdUTaTh, YTO BOJOPOAHAsI CBSI3b OOpa3yeTrcss MO JIOHOPHO-
aKIenTopHoMy MexaHu3mMy? OTBET MOTUBUPYUTE.

TecToBble 3a1aHus
1. Xumuueckas cBsi3b B Mosiekyle pochunaPH3

1) xoBaneHTHas noJsipHas
2) KOBaJICHTHAsI HEMOJIAPHAsI



3) uoHHas
4) MeTayunueckas

2. CoequHEHNSIMYU C KOBAJICHTHOM MOJSIPHOU CBSI3BIO SIBIISIFOTCS
1) Bozia u cepoBoiopoa

2) OpoMHU]T KaJlvs U a30T

3) aMmMuaK ¥ BOJAOPOI

4) KUCIIOPOJ U METaH

3. BemecTBo ¢ KOBaJIGHTHOM MOJISIPHOM CBA3BIO UMEET PopMyTy
1) KCI

2) HBr

3) P4

4) CaCl;

4. CoenMHEHUSIMU C KOBAJICHTHOW HETIOJISIPHOM CBSI3BIO SBIISAIOTCS
1) xnopuna HaTpus U METaH

2) XJ0p # a30T

3) OpoMm u aMMHaK

4) fion 1 cepoBOAOPO.

5. B coenunenusx: PHs, P2Os, H:PO3s docdop nmeer crenenu okucieHus
COOTBETCTBEHHO

1) 43, +5, -3

2) -3, +5, +3

3) -3, 43,45

4) +3,-5, -3

6. Crenens okucnenus azora B mone NH4* paBHa
1) -1

2) -3

3) +3

4) +4

7. BeriecTBo ¢ HOHHOM CBSA3BIO UMEET (popmMyITy:
1) AICI3

2) Pls

3) N2O

4) AsHz

8. B coenunennu NaOH cBs3b

1) noHHast ¥ KOBaJIeHTast MOJISPHAsI

2) MOHHAs U JOHOPHO-AKLENTOPHAs

3) KOBaJIeHTHas MOJIApHAs ¥ BOJIOPOAHAS

4) xoBaJIeHTHAas HEMOJIApHAs U MeTa/IndecKas



9. MoHHas cBsA3b BO3HUKAET MEXK/y aTOMaMHU
1) metamion

2) HEMETAJIOB

3) METaJJIOB U HEMETAJIJIOB

4) B MOJIEKyJIaX MPOCTHIX BEIIECTB

10. CBOMCTBOM KOBAJICHTHOM CBSI3U HE SIBJIACTCSI
1) HanpaBIeHHOCTH

2) IoJIApU3yEMOCTh

3) HaACBIIIAEMOCTh

4) CONpPOTUBIISAEMOCTb.

NupuBuayanbHbIe 3a1aHUA

l. YkaxuTe THI XMMHMYECKOM CBSI3M B MOJEKYJIAaX COEAVMHEHUM Ballero
BapraHTa (BapuaHThl KOHTPOJIBHBIX 3a/IaHU MIPE/ICTaBICHbI B TA0IHIIE 6).

2. CocTaBbTe 3JEKTPOHHBIE CXEMBI 00pa30BaHUs MOJIEKYJ C KOBaJEHTHOM
CBSI3bI0. OJEKTPOHBI, KakuxX opOuTaned aTOMOB NPUHUMAIOT y4acTHE B
o0pa3oBaHMM KOBAJIEHTHON cCBsA3u? Onpenenure BaJeHTHOCTb M CTENEHU
OKHCIJICHHSI aTOMOB B MOJIEKYJIE.

3. M3oOpasute 53JIEKTPOHHBIMH YPAaBHEHUSIMHU IIPOLECCHl 0O0pa3oBaHUs
COCIMHEHUN C HOHHOM CBSA3BIO.

Tabmuua 6 — BapuaHTsl KOHTPOJIBHBIX 33JaHUN

Homep Bapuanta DopMysbI COETUHEHUN
1 12 HI CrCl;  PbO (Hz0)s
2 NH4CI Bal, AsH3 K20 F2
3 Cly Mn203 CHs nS SiO;
4 Fe.03 N2 NaBr NH4* SO,
5 Al MgO N2 H2S FeCls
6 PC|3 HF Mn203 C|2 Plo
7 CO> H2S PbCl,4 Fe Ss Br
8 KOH Br; Zn0O AlBrs; H->0




9 CuCl HBr CO; Cr0s I,

10 02 CaS Na.O H.S CCl4
11 (HF)n SiBrs Cly CuO All;
12 Cu F2 Al2O3 KBr SiO;
13 Br; CHa NaOH Cux0 AlS;3
14 NH3 SiO; MgBr» CrO I,

15 HBr Fe20s (HzO)n Cl, FeCls

Keiic-3aganue mo teme: KoMIieKCHbIE COeTMHECHUSA

OnbiTt Ne 1. TlosyyeHne M McCCiae0BAHNE KOMILIEKCHOTO COeJIUHEHMS
cyiabpara rerpaammun meam (11).

PeaxtuBbl: pactBopsl coneit CuSOs4, BaClzy, Zn rpanynupoBan-Hblid, 25 %
pactBop NHsOH.

Boinosinenne padortel. [lomectute B ABe npoOupku no 10 xanenb pacTBopa
cyiabdaTta Meau U 100aBbTE B OJIHY M3 HUX JBE KallJIM PacTBOpa Xjopuaa Oapws.
Ha npucyTrcTBre Kakoro noHa yKa3bIBaeT BBIMABIINI 0CaI0K?

Bo Bropyio mnpoOupKy BHECHTE KYCOYEK TIpaHyJIMpPOBAHHOTO IIMHKA W
HaOJIIoAaiiTe BBIIEICHHE HAa €r0 MOBEPXHOCTU KPACHOBATOIO HAJIETa MEM.

[Tonmy4nTe KOMIIEKCHOE COEIMHEHUE MEMIH, JIJIS1 YErO BO3bMUTE B MPOOHUPKY
15-16 xamnens cynabdpara mMeau U aobaBbTe 25 % pacTBOp aMMHaKa JO IMOJHOTO
pacTBOpEHHUs BBINABIIETO BHAdayle ocajaka cyibdara rugpoxkcomenu. OTMeTbTe
U3MEHEHHE I[IBeTa pacTBOpa TMpU OOpa30BaHMM KOMIUIEKCHOTO Cyib(ara
TeTpaaMMuHMeu. [lomydeHHBI pacTBOp pa3feiauTe Ha JBE MPOOHPKH |
IPOBEUTE TE€ K€ OMbBITHI, KOTOPbIE ObUIM MPOJENaHbl C PacTBOPOM cyib(dara
Meau. Beimamaer nu Menpb Ha TpaHysie IUHKA?

3anucy Oannvix onwvima. 1. Hanummre ypaBHEHHsS BCeX MPOBEICHHBIX
peakuuid. EcTb 11 pasnuuue B MoBeACHUU Cyib(haTa MeIu U KOMIUIEKCHOW COJH
0 OTHOIIEHUIO K KaXJIOMY JT00aBICHHOMY PEakTUBY? 2. YUUTHIBasA, YTO JaHHBIC
0 MOJISIPHOM 3JIEKTPOMPOBOJHOCTH PACTBOPA KOMIUIEKCHOTO COEJTMHEHUS
yKa3bIBAIOT Ha JUCCOIMAIMIO €T0 Ha JBa MOHA, HAIMTUIIUTE €ro KOOPAUHAIIMOHHYIO
dbopMyiTy U ypaBHEHHE JIEKTPOJUTHIECKOMN Arccoranuu (2 craaun).

OnpIT Ne 2. TToryuyeHne KoMmieKkcHOro ocnoBanusi nukess (I1).

Peaktubl: 4 H pacrBop comu NiSOs, 2 H pactBop NaOH, 25 % pactBop
NH4OH.

Boimonnenune padorsl. [lonydute ocanok rugpokcuaa nukens (I1), Buecs B
npoOupKy 3—4 KamiM pacTBOpa cyib(dara HUKENS U TAKOU ke 00beM 2H pacTBopa
NaOH. Bocnons3yiiTech mneHTpudyrod s OTAENCHUS TOJYYSHHOTO OCajKa.
Lentpudyrar ornenuts ¢ momomipto numneTku. K ocagky Ni(OH)2 no6asbre 25%-
i pacTBOpa ammuaka 5—6 kamnenb. Uto mpoucxoaut? CpaBHUTE OKpPacKy HOHOB
HUKENII B pacTBope Cyib(hara HUKENIS C OKPAacKOW TMOJY4E€HHOTrO PacTBOpa.
[IpucyrcTBHEM KakKMX MOHOB OOYCJIOBJIEHA OKpacKka pacTBopa?



3anucey oannvix oneima. 1. Hanumure ypaBHEHHs peakiuii: a) oOpa3oBaHUs
TUAPOKCUJA HUKENd;, 0) B3aUMOJACHCTBUE THAPOKCUIA HUKENS C aMMHAKOM; B)
ypaBHEHHUE 3JICKTPOJIUTUYECKON IUCCOLUAIIMU O0pPa30BaBIIErocs KOMIUIEKCHOIO
OCHOBaHUS (KOOpPAMHALIMOHHOE YHUCIIO HUKENS MNpUHATH paBHBIM 6). 2. Kakoe
OCHOBaHUE ABJISIETCSI 00JIe€ CHIIBHBIM: TTPOCTOE Ui KoMmIuiekcHoe? [Touemy?

Onbir Ne 3. KommiiekcHble CoOeIMHEHUsI B Ppeakuusix oO0MeHa.
B3aumoneiictBue rexcanuaHopeppara kanus (11) ¢ cynsparom menm.

PeaxkTuBbli: pactBopsl coneit CuSOs, Ka[Fe(CN)eg].

BoinosHenne padorbl. B npoOupky k 4-5 kamisiM pactBopa cyibgara
Menu 100aBbTe Takod ke o0beMm pactBopa komruiekcHOM comu  Ka[Fe(CN)eg].
OTtmeTbTe LBET 00pa30BaBIIErocs OcCajka rekcanuaHodeppara Meau.

3anucy OanHvix onvima. HamumuTe MONEKYISIpHOE, TMOJHOE M KpaTKoe
MOHHO-MOJICKYJISIPHbIE YpaBHEHUS IPOBEACHHON XUMUYECKONW PEaKInu.

OnebIT Ne 4. KoMIiekcHBIE COeIHHEHNS B OKHCJINTEJIbHO-
BOCCTAHOBUTEIbHBIX peaKkIusix.

PeaktuBsbi: 4 HpactBopsl coneit KMnOs, Ka[Fe( CN)s], 2 uH pactBop H2SO4.

BoinoiHenne padorbl. 3-4 KamM  pacTBOpa TE€pMaHraHaTa —KaJus

MIEPEHECUTE B MPOOWPKY, MOIKHCINTE €ro 2H PacTBOPOM CEPHOW KHCIOTHI W
n00aBbTE MO KAIUISIM pacTBop rekcaruanodeppara kanus (Il) qo obecupeunBanus
UCXOIHOTO pacTBOpa.

3anuce O0auHvix onvima. Hamuimure ypaBHEHHE PEaKIUU, YYUTHIBAs, YTO
Ks[Fe(CN)s] oxucmsiercss m0 Ks[Fe(CN)s], a KMnOs BoccranaBinuBaercs 10
MnSO..

KounTtpoJsbHbIe BOpoCchl

1. Kakne coennueHns Ha3bIBAIOTCS KOMILJIEKCHBIMHU?

2. VKaxuTe KOMIUIEKCOOOpa3oBaTesb, OMPEACIUTE €ro CTENeHb OKHCICHUS U
KOOPJMHAIMOHHOE YHCciIo B KoMIiekcHOM coenuHeHun: Ka[Fe(CN)e.

3. Kakoe ctpoeHue umeer BHYTpPEHHsIS cepa KOMIUIEKCHOTO COSIUHEHUS.

4. YTo nokas3biBaeT KOOPJAUHALMOHHOE YHUCIIO KOMILIEKCO0Opa3oBaress?

3. Or KaKHX bakTopoB 3aBUCUT KOOPAUHAIMOHHOE YHUCIIO
KOMILJIEKCOOOpa3zoBaTes?

6. Onpenenure 3apan komiuiekcHoro nona [AlFg] u cocrassre mBe (HOpMYIEI
KOMIUIEKCHBIX COCIMHEHUN C JAHHBIM HOHOM.

7. Kak 1uccouunpyroT KOMIUIEKCHBIE COETUHEHMUS ?

8. UTo XapakTepu3yeT KOHCTAaHTAa HECTOMKOCTH KOMILJIEKCHOTO MOHA?

9. Hamummre ypaBHenue muccormanuu coeauneHuss K[SbCls] u Beipakenue
KOHCTAHTbI HECTOMKOCTH KOMILIEKCHOTO MOHA.

10. AgOH - ruapokcun, KOTOpbI He cymecTByer. Mcxoms u3 CTpoeHHs
KOMIIJICKCHOTO ~ THJPOKCHIA [Ag(NH3)2]JOH o00bsicaute ero OOIBIIYIO
YCTOWYMUBOCTb.

TecToBbl€e 3a1aHUA



1. KoopauHaMOHHOE YHCIIO KOMILIEKCOOOpa3oBaTelisd B COCTMHEHNUN
[Cr(NH3)4Cl2] paBHO

1)4

2) 6

3)2

4)3

2. ATOMBI TaJIOTEHOB BXOJAT B COCTAB KOMIUIEKCHBIX COCIMHEHHI B POJIH
1) nuranaoB

2) BHENIHEH cdepbl

3) TUraHI0B U KOMILIEKCOOOpa3oBarenen

4) nmuraHaoB U BHEIIHEH chephl

3. CrerieHb OKHCIIeHUS KOoMILTekcooOpa3oBarens B coequHeHnn Ka[Fe(CN)g]
paBHa
1) +3
2) +2
3) +4
4) +6

4. 3apsin BHyTpeHHel cdepsl B coenunenun Ka[Fe(CN)s] paBen
1) +4
2) 4
3) -3
4) -2

5. CrenieHb OKHCIICHUS KOMILIeKcooOpa3oBares B coequHennn [Pt(NHz)2Clo]
paBHa
1) +4
2) +2
3) 0
4) +6

6. KoopinHalinoHHOE YKCII0 ONpeesieT

1) gucno cBsA3ei KOMILUIEKCOOOPa30BaTENs C IUTAHIaAMHU
2) YKCIIO JINTAH]IOB

3) 4MCI0 LIEHTPATLHBIX aTOMOB

4) 3apsin BHyTpeHHEH cepbl

7. lllenouHble METAIIIIBI BXOAST B COCTAB KOMIUIEKCHBIX COCTMHEHHM B pOJIU
1) nurangoB

2) xoMIuIekcooOpa3zoBarenei

3) IUraHI0B U BHENTHEHN cdepbl

4) BHemIHe cdepbl



8. 3apsin BHyTpeHHel chepsl B coenquHennn Ko[PtCls] pasen:
1) +2
2) +6
3) -3
4) -2

9. CrerneHb okuciieHus: komiuiekcooopasopareis B coequaeHuu [ Ni(NH3)s]Clo
paBHa:

1) +4

2) +2

3)0

4) +6

10. KoopamHaiiioHHOE YUCIIO KOMILJIEKCOO0Opa30BaTess He 3aBUCUT
1) oT mpupoaBI KOMILIEKCOOOpa3oBaTes
2) 3apssia KOMILIEKCOoOpa3oBaTes
3) TemmiepaTypsl
4) naBneHus
Keiic-3apanue mo reme «OCHOBbI XMMHUYECKOU TEPMOIUHAMUKH»

(JHepreruka XMMHYECKHUX NMPOLIECCOB)

A) OnpenesieHue HANPABJICHHOCTH MPOTEKAHUS MPoOLlecca
1. Ucnonb3ysl cipaBOYHbIE JaHHBIE TAOJIMLBI, ONPEAEIUTE N300apHbIA TEIUIOBOM

s dert AH%9s XUMUUECKOM PEaKIMK BAIIEr0 BapHaHTa
CoHamy+ 3021) «22CO021) + 2H20 ()

CnaenaiiTe BBIBOA O BbIJAeJeHUH WM TMOIJIONMIEHHH TeIUIOTHI B Mpoliecce
peakumu.

2. Ompenenure usMenenne dsHTponuu AS%gs B XOme XHMMHUUECKOH peakiuu,
INPOTEKAMONICH TMpU CTAaHAAPTHBIX YCIOBUSAX B HICATHLHOM Ta3000pa3HOM
cocrosaun. OObsicHuTe 3HAaK u3MeHenusi AS’xg B pesyabrare JaHHOI
peakmuu.

3. Onpenenure usMenenue >Heprun I'no6ca AG%ogs B X016 XUMHUECKOM PEAKIHH,
WCITIOJIb3YS CIIPaBOYHBIC TaHHBIC TaOuIlbl. [10 3HaKy n3meHneHnus sHepruu [ mbOca
AG%gscaenaiite BBIBOX O BO3MOKHOCTH CAMONPOHM3BOJLHOIO IPOTEKAHUS
peakumu.

Ta6m/1ua CTaHI[apTHI)IG S3HAYCHHUA TCPMOJMHAMUNYCCKNX BCIIMUWH HCKOTOPHBIX BCIICCTB

BemectBo | CocrosiHue AHO ke AGO20 K/oic S%gs.  JIxx/MonbK
MOJlb MOJlb
CoH» T 226,750 209,200 200,820
NO T 90,370 86,690 210,200
CoHa 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
CO2 r -393,510 -394,380 213,650
H20 r -241,830 -228,590 188,720
H20 K -285,950 -237,190 69,940
N2 r 0,000 0,000 200,000
Ha r 0,000 0,000 130,590
O2 r 0,000 0,000 205,030
Clz r 0,000 0,000 222,950

b) «Onpenenenue Temnosoro 3¢ ¢exra npouecca pacrBopeHus
NHsNO3z»

Oo6opynoBanue u marepuaibl. 1. Hurpar ammounsiNHiNO3z. 2. Crakansl
(250-300 mu). 3. TepMomeTp, YKPETUJICHHBIN B IITATHBE.

Boinmoinenue. B crakaH HajeuTe HEMHOIO BOJEI. OHYCTI/ITC TCPMOMCTP,
IIOTPY3UB €TI0 MIApUK B BOAOY. 3aTeM BHECHUTE B CTaKaH HECKOJIbKO JIOXKEK MEJIKHUX
KpUCTAJZIOB HHUTpPATa aMMOHMNAI. TepMOMeTp IIOKa3bIBA€T CHJIBHOC ITOHMXKCHHC
TCMIICPATYPBI paCcTBOpPA.

NHsNO3z(p) + NH20 = NH4NO3-nH20.

3ananue. Ykaxure 3Haku (>0, <0)Q u AH npouecca pacTBopeHus
NHiNOs3.

Keiic-3aganue mo reme:
OcHOBBI XUMHYECKOI KHHETUKU. CKOPOCTh XMMHUYECKHX PeaKIUil.
XuUMHYECKOe paBHOBecHE

OmnbiT Ne 1. Biausinue npupoabl pearupyoumx BelecTs Ha CKOPOCTh
XUMHUYECKON peakuumn

PeakTuBbi: 0,5 H pactBopsl coneit KMnOs, NaxSOz, NaxSOs, 2 1 pacTBOp
H2SO..

Boinosinenue padorbl. B aBe npoOupku HanelTte mo 5—6 kamesnab pacTBopa
KMnOs nu 2-3 kamumm pactBopa H>SOs, 3arem n00aBbTe B MEPBYIO HPOOUPKY
cBexenpurotoBiieHHBIN pacTBop NaxSO3z, a Bo Bropyto — pactBop NaxSOa.




3anuce OanHvix onvima. 1. OTMeTbTe, B KakoOil U3 MPOOUPOK MPOUCXOTUT
W3MEHEHUE OKpacku. 2. CaemanTe BBIBOJ O BIWSAHUU IPUPOABI PEAr€HTOB HAa
ckopocTh BoccTanoBieHUsT KMmOa.

OnbIT Ne 2. BiusiHue cTeneHH U3MeJIbYeHHOCTH TBEPAOro Tejia Ha
CKOPOCTb XUMHYECKOH peaKuuu

PeakTuBBI: aIIOMUHUEBAS TPOBOJIOKA, ATFOMUHUEBAS THLUIb.

Bouinoninenne padoThl: a) HarpeiTe B IJIaMEHU CIHUPTOBKU ATIOMUHUEBYIO
IIPOBOJIOKY, Aepika ee munaMmu. OTMeTbTe OTCYTCTBUE BO3TOPAHUS ATFOMHUHUSL.

0) B CTEKJISIHHYIO TPYyOOUuKy HaOepuTe aFOMUHHMEBYIO MbLIb U OCTOPOKHO
BIYWTE €€ B IJIamMsi CIUPTOBKH.

3anucy Oannvix onvima. 1. CpaBHure HaOmoneHus. llouemy ckopocTb
B3aMMOJICHCTBUS ATFOMUHUS C KHCIOPOAOM BO3/1yXa B 3TUX ABYX CIIy4asix pa3zHas?
2. CocTaBbTe ypaBHEHUE PEAKLIUH B3aUMOICUCTBUS AIFOMUHUS C KUCIOPOJOM.

OmnbiT Ne 3. 3aBHCHMMOCTD CKOPOCTH PEAKIUU OT KOHIEHTPA MU
pearupyrimmx BeuecTn

B ocHOBE 3TOro omnsiTa JICKUT Imponccce, HpOTeKaIOHlI/If/'I I10 YPaBHCHHIO:
NaxS203 + HSO4 = NapSO4 + 502 + HO + S

[TosiBNICHME MYTH YCIIOBHO MIPUHSATH 32 KOHEII MPOTEKAHUS PEAKITHH.

PeakTuBbl: cBexxenpuroroBieHHbd 1 H pactBop Na.S:0s3, 2 H pacTtBOp
H>SOs, muctuimupoBaHHas BoJA.

Boinoninenne paGorbl. 1 mpoBeAeHUS OMbITa B YEThIpEX MpoOHpKax
PUTOTOBBTE PpaBHBIE OOBEMBI PACTBOPOB THOCYIh(hAaTa HATPUS PASTAIHOU
KOHIICHTPAIIMH, JTO00ABUB THUIIETKOW B KaKIYI0 M3 HHUX IO KaIUIAM THOCYJIb(dar
HATpUsT W BOJY, B COOTHOIICHWH, KaK yka3aHO B Tabnuie (KoJoHKuU 2, 3).
Temneparypy cpenbl H3MEephTE TEPMOMETPOM.

Tabnuia 7 — 3aBUCUMOCTh CKOPOCTU PEAKIIMU OT KOHILIEHTPALIMKU PacTBOpa

Homep | KommiecTso Kaneib | Beero Bpemsa | Ornocu-
Corn. | t, | mosiBie- | TelbHas
npobu- ln O 2H Ka- N&:S.04| °C HHS | CKOPOCTb
pku  |[NaxS203 H.SOs | menp MyTH, 1, | peakuuu
C Vl‘lpaKT.
1 4 8 1 13




2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

[IpyHSB OTHOCHUTENBHYIO KOHIIGHTpAIlMIO pacTBopa B 1-il mpoOupke 3a
€IMHUILY, 3aIIOJIHUTE KOJOHKY 6 COOTBETCTBYIOIIUMU 3HAYCHUSIMU OTHOCUTEILHOM
koHreHTparuruNa>S;03 (CoTH.) 11 0CTaIbHBIX IPOOHUPOK.

B npobupky Ne 1, 3ameTuB Bpemsi, BHECUTE Karull0 2 H pacTBOpa CEpHOM
KHACJIOTHl TakK, 4TOObI OHA TMoNaja B pacTBOpP, a HE Ha CTEHKY MPOOUPKH.
AHanoruyHele OMBITHI Mpojenaite ¢ mpobupkamu Ne 2. 3, 4, 3ameuas Bpems
NOMYTHEHHUS pacTBOpa 1ocJjie NpruOaBIeHus Kalliki 2H CEPHOU KUCIIOTHI.

3anucy Oanmbix onvima. 1. Bpems TosBIEHUS MyTH B MpOOUpKax H
TEMIIEPATypy OMbITA 3aHECUTE B TAONIHUILY.

2. PaccuurtaiiTe OTHOCHUTENBHYIO NPAKTUYECKYI0 CKOpPOCTb PEAKIUH IS
Kaxjaoro ciaydas (Vopakr.), 3Has BpeMs pEaKUMM U OTHOCUTEIBHYIO
KOHIIEHTPAIIMIO UCXOIHOTO pacTBOpa TUOCYNIb(ara HaTpusl.

3. IlocTpoiite rpaduk 3aBUCUMOCTH CKOPOCTH PEaKUUU OT KOHUEHTpaluu
THOCYIb(aTa HATPHs, OTKIaAbIBas 3HaueHuss CoTH. Ha ocu X, VmpakT. Ha ocu Y.

4. Cpenmaiite BBIBOA O 3aBUCUMOCTH CKOPOCTH PEAaKIMM OT KOHLIEHTpaluu
THOCYJb(aTa HaTPUs PU JAHHBIX YCIOBUSX.

OnbiT Ne 4. 3aBHCHMMOCTB CKOPOCTH PeAKIUM OT TeMIIEPATYP bl

PeakTuBbI: cBexenpuroToBieHHBIM 1 H pactBop Na.S:03, 2 H pacTtBOp
H>SO4, nuctummupoBaHHas Boja.

BoimosiHeHne padoTbl. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT TEMIEpPaTypbl
U3Y4YUTE Ha IPUMEPE peakuu B onbITe 3. J[JI1 3TOro B TEpMOCTAT ¢ TEMIEPATYPOU
Ha 10 °C Bblle KOMHATHOM mMomecTute 2 MpoOUpKU: OAHY ¢ 4 Kammsimu lH
pacTBOpa THOCYyNb(]aTa HaTpUsI U 8 KaIUISIMHU BOJIBI, IPYT'yI0 — C OJHOM Karieu 2 H
pacTBopa cepHOM KUCIOTHL. Yepe3 3—5 MUH clleliTe colepKUMoe 00erX POoOUpPOK
U OTMeTbTe Bpemsl mosiBiieHus: Mytu. [loBTopute onbit 1y Temneparyp 40 °C u
50 °C BbIIIIE KOMHATHOM TEMIIEPATYPHI.

3anuce Oamnvix oneima. Pe3ynbrarhl ombiTa 3anumuTe B Tabmuiy Ne §
(3KCIEpUMEHTAJIbHBIE JAaHHBIE JIJI1 KOMHATHOM TEMIIEpaTypbl BO3BMUTE U3 OIbITA
3, npobupka Ne 1).

1. IlocTpoiiTe KpUBYIO 3aBUCUMOCTH VIIPAKT. OT TEMIIEPATYPHI.

2. PaccuuraiiTe 3HauY€HHE TEMIEPATYPHOrOo KOd(PPUUMEHTAa  HUCXOAsd H3
OTBITHBIX JAHHBIX, UCTIOJNB3Ys MpaBuio Bant-I'odda.

3. Cpenaiite BBIBOJ O 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOW PEAKIUUA OT
TEMIIEpPaTypHhl.

Tabnuna 8 — 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT TEMIIEpaTyphl



Homep mpobupku Temneparypa, Bpewms OTHOCUTENBHAS

oC HOSIBIICHUS CKOpOCTb  peakluH,
MYTH, C Vipaxr.

1 20

2 30

3 40

4 50

OnpIT Ne 5. BiausiHue KOHUEHTPalMU PearupyruX BeleCTB HA CMeLIeHne
XHMHU4YE€CKOr0 PaBHOBeCHUS

PeaktusBbl. 0,0025 H pactBopel xnopuaa xenesza (II), pomanuma kanws,
HaChILLIEHHbIE pacTBopbl xyopuia sxkeneza (III) u pomanunma xanusi, KpUCTAILIBI
XJIOpUJIa KaJus.
BemmosiHenne padorbl. B ueTbipe KOHMYECKHE MPOOUMPKU BHECUTE O 5-7 Kamnenib
0,0025 u pactBopoB xmopuma xkene3a (III) u pomanmma xamusa. PacTtBopsl
pa3MenanTe CTEKJIIHHOM MallOuKOW M MocTaBbTe B IITAaTUB. OJHY MPOOHPKY C
MOJIyYCHHBIM PAcTBOPOM COXpaHUTE [Jisi CpaBHEHUS pE3yJlbTaToB omnbiTa. B
OCTaJbHbIE MPOOUPKH J00aBbTE CIEAYIOIIUE PEaKTHUBBI: B MEPBYIO - 1 Karumo
HaCBIIIEHHOro pactBopa xyopuaa xeneza (III), Bo Bropyro - 1 kammo
HACBIILIEHHOTO pacTBOpa POJIaHU[A Kajus, B TPEThIO - HECKOJIbKO KPUCTAIMKOB
xyopuga kanusa. CpaBHUTE MHTEHCUBHOCTh OKPACKH IMOJYYEHHBIX pPAacTBOPOB C
MHTEHCUBHOCTBIO OKPACKU 3TaJOHA.

3anuco 0annbix onvima. 3aUIIATE CBOU HAOIIIOICHUSI.

1. CocraBbTe YypaBHEHHE COOTBETCTBYIOIICH OOpaTUMOW  XHMHYECKOU
peaKIuu.

2. HanmmuTe BhIpa)KeHUE KOHCTAHTBl XMMUYECKOTO PABHOBECHSI.

3. B KakoM HalpaBJI€HHMHM CMELIAETCS PaBHOBECHE JAaHHON pPaBHOBECHOU
cucteMbl mpu gobamieHuu: a) xuopuaa xenesa (III); 0) pomanuna kamusi; B)
XJIOpUJa Kajus?

OmnbiT Ne 6. Biusinue KaTajJu3aTopa Ha CKOPOCTh peakuuu
6.1 KaranuTudeckoe pasjio:keHue mepoKCcuaa BOIOpoIa
(reTeporeHHbI KaTaIN3)

PeakTuBbl: 3 % pacTBOp MEpPOKCHAA BOAOPOAA, TIOPOIIKA OKCHJA CBUHIIA
(IV) u oxcuna mapranma(lV).

BoimosiHenne padorbl. B nBe mnpoOupku Hanedte mo 10 kamens 3%
pacTBopa mepokcuja Bojopoaa. JloO0aBpTe Ha KOHYMKE INMATeNs B OJHY —
noportika PbO2, B apyryio — MNnO-. [1o HHTEHCUBHOCTH BBIACICHHS T'a3a CPAaBHUTE
CKOPOCTH pa3JIOkKEHUsI mepokcuaa Bojaopoaa. C MOMOIIBI TICHOMIEH JTyYUHBI
OTIpEeICTTUTE BBIJCTSIONINIICS Tas3.



3anuce Oamnvix onvima. 1. CocTaBbTE€ YpaBHEHHS DPEAKIUN PA3IOKEHUS
MEPOKCHIa BOAOPOAA MO ACHUCTBUEM KaTaIu3aTOPOB.

2. Cpenaiite BBIBOA O BIUSHUM KaTaau3aTOPOB HA CKOPOCTh PEaKIIHH.
N3mensiercs M nmociie peakiiuy BHEIIHUI BUJT TUOKCHIA MapraHua?

KoHTposbHbIE BONIPOCHI
1. YUTo moka3bIBaeT CKOPOCTh XUMHYECKON PEAKLINN?
2. ChopmynupyiiTe 3aKoH aericTByromux Macc I'yapaoepra u Baare.
3. HamumuTe KuHETUYECKHE YpaBHEHUSI CKOPOCTEH MPSIMON M OOpaTHOM peakiuit
Ul  XAMHUYECKOTO IMpoIecca:

ANH3) + 5020 === 4NO) + 6H20x
4. Kak unraercs npaBuiio Bant-I'odda?
5. YTo moka3bIBaeT TeMIEpaTypHbIil K03pPUiMeHT y peakuuun?
6. Uto Takoe «3Heprus aKTUBaAUN»?
7. Ykaxkure (akTophl, OT KOTOPHIX 3aBUCUT KOHCTAHTA CKOPOCTH PEAKIIHH.
8. Kakue peakiuu Ha3bIBAIOTCSl KATAIUTUYECKUMU?
9. Urto Takoe karanuzatop? [lepeunicivre BUIbI KaTaInu3a.
10. Bo ckonbKko pa3 UBMEHUTCSI CKOPOCTh MPSIMOM M 0OpaTHOM peakiuii B CUCTEME:
2 CO) + Oyry == 2 COxyr) ecm 00beM ra30BOM CMECH YMEHBIUTH B Tpu paza? B
KaKyl0 CTOPOHY CMECTHUTCSI pAaBHOBECHE CUCTEMBI?

TecToBBIC 3aaHUA

1. Cxopocts nipsimoit peakiiiil Nor)+3Ha ) === 2NHjs )+ Q Bo3pactaer
1) c yBeIMueHNH KOHILIEHTPALIMK a30Ta

2) ¢ YMEHBIIEHUU KOHIIEHTpAIMU a30Ta

3) ¢ yBeJIMYEHUHU KOHLEHTpAIlM aMMHUaKa

4) c yMEHpIIEHUU KOHUEHTPALMY aMMHaKa

2. Beixon aMmmuaka no ypaBHeHUt0 peakiiu Nor)+3Har) === 2NHj3.)+Q
YBEJIIMUUTCS, SCITH

1) MOBBICUTH TEMIIEPATypPy, OBBICUTH JIaBIICHHUEC

2) MOBBICUTH JIaBIICHHUE, IOHU3UTH TEMIIEPATYPY

3) MOBBICUTH TaBIICHUE U TEMIIEPATYPY

4) MOHU3UTH JIaBJICHUE U TEMIIEPATYPY

3. PaBuogecue B cucteme: Haor) + Sae) === H2S(r) mpu m3MeHEeHUN JaBICHUS
1) He cmecTutcs

2) CMECTHUTCSI BITPaBO

3) cMeCTHUTCS BIIEBO

4) He BIUSET HA CMENICHUE PAaBHOBECHUS



4. KMHETHYECKOEe ypaBHEHHE JUIS IIPAMOTO MPOLECCa PEAKIIUH
AxrytBar) == 2AB()

1) V=k C¥A)

2) V=k C%(A2) C¥(B>)

3) V=k C(Az) C(B>)

4) V=k C*(A2) C(B>)

5. IlpaBriIbHOE BBIPAXKEHUE CKOPOCTH XUMHUYECKON PEAKIINN
2Crs) + 3Clyr)= 2CrCls)

1) V =K[Cr]? ¢ [Cl2]?

2) V =Kk[2Cr] * [3Cly]

3) V =K[CI;]®

4) V =K[3Cl]

6. KoHcTaHTa CKOPOCTH XUMUYECKON pEAKIIMK 3aBUCUT
1) KOHLIEHTpaMy pearupyroinx BEIECTB

2) TemmepaTypsl

3) npupoABI pearupyromnuX BEMECTB

4) naBneHus

7. CKOpOCTh XUMUYECKOW PEAKIIUN HE 3aBUCUT OT
1) Temnepatypsl 2) naBneHus
3) KOHIIEHTpaluu 4) xaranu3aropa

8. PaBHoBecue B cucteme Now) + Ozr) === 2NO() npu NOBBIIIIEHUN JaBIECHUS
1) cmecTuTCs BIIEBO

2) CMECTHUTCSI BITPaBO

3) HEe cMeCTUTCA

4) OBBICUTCS

9. YBennueHue KOHIEHTPAIIMH UCXOIHBIX BEIIECTB CMEIIAeT XUMUYECKOE
paBHOBECHE

1) BeBO

2) BOpaBo

3) He cMeraer

4) He BHUsET

10. PaBHoBecue peakiuu SOz )+0,902r) === SO3¢)+ 99k [k mipu
MTOHMKCHUH TEMIIEPATYPhI
1) He cmecTuTCA
2) CMECTUTCS BIPABO
3) cMeCTHUTCS BIIEBO
4) cKOpOCTh OOPATHOM PEaKIIMY YMEHBIIUTCS, a PSIMON — HET

11. Berxon ammuaka o ypaBHeHHIO peakiiuu Nor)+3Haw) == 2NH;3.)+Q
YBEIUYUTCS, €CITU



1) MOBBICUTH TEMIIEPATYPY, OBBICUTD JIaBJICHUE
2) NOBBICUTH JaBJIEHUE, IOHU3UTh TEMIIEPATYPY
3) MOBBICUTH IABJICHUE U TEMIIEPATYPY
4) NOHU3UTH JIABIICHUE U TEMIIEPATYPY

12. IloBbIlIEHUE JABJICHUS U TOHUKEHUE TEMIIEPATYPhI B CUCTEME MPUBOJIUT K
IMOBBINICHUIO BBIXOJa IMPOAYKTA PCAKIIUHK B CJIy4ac

1) 2H,0 == 2H,+02-Q

2) No+3H, === 2NH3+Q

3) Ha+l, = 2HI-Q

4) N2+02; === 2NO-Q

13. YcnoBueM XuMHYECKOTO PAaBHOBECHS SIBJISIETCS PABEHCTBO

1) KOHLIEHTpaMii KUCXOJHBIX BEUIECTB U MTPOJYKTOB PEAKLUI

2) cKopocTel MPsSMON U OOpaTHOM peaKIIuii

3) sHepruii ICXOJHBIX BEUIECTB U MPOAYKTOB pPEaKIUI

4) 06beMOB, 3aHIMAEMbIX UCXOAHBIMHU BEIIECTBAMHU U MPOAYKTAMH PEAKIUI

14. Katanuzarop BIMsSET HA XUMHYECKOE PABHOBECHE
1) cmemiaeT BiIEeBO

2) cMenaeT BIpPaBo

3) He cMemIaeT

4) HEeT mMpaBUIILHOTO OTBETA

15. PaBHOBecHE CMECTUTCS NPU YMEHBIICHUH JABJICHUS B CUCTEME
N2+O2 =— 2NO

1) BieBo

2) HE CMECTHUTCS

3) BIpaBo

4) HeT NpaBUIILHOIO OTBETA

Keiic-3aganue no treme: Pacreopsl. CBoiicTBa pacTBOpoB
OmnbiT Ne 1. IIpuroroBjieHue pacTtBopa XJOpHIa HATPHUS €
3aaHHON MacCCOBOM 10JIel

PeakTuBBI: KPUCTAUIMYECKUN XJIOPU HATPHUS, AUCTUILUIMPOBAHHAS BOJA.
Bouinoninenne padornl. 1. Paccuuraiite mMacchl XJopuja HaTpus U 00bEM

BOJBI, HEOOXOAMMBIE sl mpuroroBiieHuss 150 T pacTBopa ¢ MaccoBOM joiei
NaCl, pasnoii 0,05.



2. Ha texHoxummueckux Becax (¢ TouHocThio 0,02 T) ompeaenure maccy
Ol0KCa M B3BEChTE B HEM HAWJEHHYIO IO pacyeTy Maccy XJIOpuaa HaTpus (mpu
B3BEIIMBAHUU HEOOJBIITNX HABECOK MCIOIB3YHTE YaCOBOE CTEKIIO).

3. OtMepbTe MWIMHIPOM HEOOXOIUMBIH O00BEM MUCTWUIMPOBAHHON BOJIBI.
Hagecky conu nepenecute B crakaHuuk eMkocTbio 200 mit. Bo uzbexxanue norepb
conmu 0OMOMTE OIOKC M3 MPOMBIBAIIKK HaJ| CTaKaHOM Boj0i. OcCTaBIIyIOCS BOJY B
UUJIMHIPE MEpeNeiTe B CTaKaH MO CTEKJISIHHOM mnanodke. PacTBop mepememnaiite
JI0 TIOJIHOTO PACTBOPEHUST KPUCTAJIJIOB COJIU.

4. HM3mepbTe MMIOTHOCTh MPUTOTOBIEHHOIO PACTBOpA apeomMempom B
HWIMHAPE, B KOTOPBIM MEepeHecuTe uccienyeMmbii pactBop. C 3Toil 1ENibIO B
UWIAHAP, 3aMO0JHEHHBIA, TPUMEPHO Ha 4 UCCIEAYEMBIM PAaCTBOPOM, OCTOPOKHO
MOTPY3UTE apEOMETP, HE BBITYCKas €ro M3 PyK JI0 TeX IMOp, MOKa HE YOeIUTECH,
YTO apeOMETp IIaBaET.

ApeomeTp J0JKEH HaXOJUThCS B LIEHTPE LWIMHAPA U HU B KOEM Cy4dae He
KacaThCsl CTEHOK WJIM OBITh OJMM3KO K HUM, TaK KaK M3-3a MEHHCKA MMOKa3aHUs
uckaxarorcs. CoOBEpIIEHHO HEIOMYCTUMO, 4YTOOBI apeoMeTp Kacajcsi JHa
nuiuHapa. OTcueT MpPOU3BEAUTE MO JCJCHUSAM IIKAJbl apeoMeTpa, Ha YpOBHE
BEPXHETO Kpasi MEHUCKA KHUJIKOCTH.

5. Tlo cooTBeTcTByMOIIEH TabJMIE CIPaBOYHUKA HAWAUTE KOHIICHTPAIUIO
pactBopa. Eciu B Tabnuie HET 1udphl, TOUHO OTBEUAIOUIEH OTCUETY IO IIKaje
apeoMerpa, TO  KOHIIEHTPAaUMK  PAaCTBOPEHHOIO  BEIIECTBA  BBIYMCIIUTE
UHMEPNOIUPOBAHUEM TIO IBYM OJIMDKAUIITUM BETTUYMHAM.

Takass MHTEPNOJALMSA MOXKET MPUMEHATHCS TOJBKO B TOM Ciydae, Korja
pacTBOPBI HE OYEHb KOHIIEHTPUPOBAHHBIE.

st oueHb KOHIICHTPUPOBAHHBIX PACTBOPOB CIENYET MOJB30BaThCs OoJiee
NOAPOOHBIMU TAOIUIIAMU, C MEHBIITUMHU UHTEPBAJIAMU B 3HAUYCHUSX TJIOTHOCTH.

3anuce Oaunvix onwima. 1. Bce pacdeTsl W pe3ylbTaThl B3BEIIMBAHUS
3aMuIIuTe B J1a0OpaTOpHBIN KypHald. 2. Bper4ucianTe MOJSIPHOCTh U MOJISIPHYIO
KOHIICHTPALIMIO SKBUBAJICHTOB (HOPMAJILHOCTD) MOJY4€HHOT'O pacTBOpA.

OnbIT Ne 2. IIpuroroBjieHre pacTBOpPa XJIOPHUIA HATPHS C 3aJAHHOH
MOJIIPHOM KOHUEHTpauuen

PeakTuBBI: KpUCTANIMYECKUN XJIOPUJ HATPUsl, MEpHas Kojba
BMeCcTUMOCTBI0 500 cM3, Boa AMCTUILIMpOBAaHHAS,.

Boinoinenne padorsl. Paccunraiite Maccy Xjaopujia HaTpus, HEOOXOIUMYIO
it mpurotosiieHus 500 mu ero genumossipHoro pacrsopa (0,1 M). B3pemuBanue
IIPOBEIUTE B YUCTOM U CYXOM OIOKCE WJIM Ha YaCOBOM CTEKJIE. 3aTe€M HECKOJIbKO
pa3 THIATEJIbHO MPOMOKNTE OIOKC CTpyed BOJIbI U3 MPOMBIBAJIKH TaK, YTOOBI BCE
COJIep’)KUMOe OrOKca IMomnajao B BOPOHKY, BCTaBIEHHYIO B K010y oobemom 0,5 1,
IOCIIE YEro BOPOHKY TakKe THiarenbHO Tmpomoiite. Ilpm nepemenmmBanumn
MOJIHOCTBhIO PACTBOPUTE BEIIECTBO, HaXOAsIIeecs B KoJiOe (00beM BOJBI U COJIA HE
JIOJKEH TPEBBINIATh MOJOBUHBI €MKOCTH KOJIOBI), U JIOBEIUTE BOJOW PacTBOP B
kosioe 1o meTku. [locneaHue mopuuu BoAbl JOOABISUTE MO KAILJISM, JIYYIlIe BCETO
U3 MMUIETKY, MPUCIIOHUB €€ KOHYUK K CTEHKE Topyia KOJObl, HaOIIoJaiTe 3a TeM,
9TOOBI HIDKHUW Kpall MEHHCKa Kacayucs JUHUU MeTku. Komba mpu 3ToM moimkHA



CTOSITh HA TOPU30HTAILHOM MOBEPXHOCTH CTOJIa, a HE OBITh B PyKax, BO NU30€KaHNE
HEKOTOPOT'O HarpeBaHHs pacTBopa. [71a3 MOMKEH HAaXOJUTHhCS HAa YPOBHE METKH,
4TOOBl NpU HAOMIOAEHUM COOKY IPOTHBOIIOJIOXKHBIE JIMHUU KOJBLIEBOW METKU
CIIMBAJIMCh B OAHY uepTy. HaOmonenus Benute Ha (poHe Oenoro skpaHa (Jiucrta
oenoil Oymaru). Ilocne HamonHeHWs KOJOBI BOAOW J0 METKH PACTBOP XOPOUIO
repeMeranTe.

3anuce Oannbix onvima. 3anuIINTe B JIAOOPATOPHBIM >KypHAJl pacyeT u
METOJUKY MPUTOTOBIICHUS PACTBODA.

Onpit Ne 3. Ipurorosaenne 100 cm® 0,1 B pacTBopa xJ10puaa Oapus u3

kpucrajaaoruapara cocrasa BaCl;:2H,O

PeaktuBbi: kpucrawmueckuii BaCly2H,O, Boma nuctuinmpoBaHHasl,
MepHas koy0a Ha 100 cm®,

Boimonnenne padorsl. 1. Paccumraiite Maccy KpucTauioruapara
BaCl>-2H.0, koropas tpebyercs s npurorosienus 100 cm® 0,1 H pactBopa
xJjiopuaa 6apus.

2. OTBechTe B MpEABAPUTEIHHO B3BEIICHHOM OIOKCE 3Ty MacCy COJM Ha
TEXHOXMMHUYESCKHUX BecaxX ¢ TOYHOCTHIO 70 0,01 .

3. BeblnbTe yepes BOPOHKY B3ATYIO HABECKY B MEPHYIO K00y Ha 100 cM® u
THIATEIbHO CMOWTE ¢ OIOKCa M C BOPOHKM OCTAaTKM COJU. PacTBopuTe coib B
HEOOJIBIIIOM KOJMYECTBE BOJIbI, @ 3aTe€M JOJCHTE BOAOW O METKH U XOPOIIO
IepeMeranTe.

3anuce OanHbix onbima. 3anvIIUTE B JIAOOPATOPHBIM >KypHal pacyeT |
METOAUKY IPUTOTOBIICHHS PACTBOPA.

OnbiT Ne 4. Ilpurorosienne npudau3uteabHo 2 H pacrsopa HNO3 u3
KOHIEHTPUPOBAHHOM A30THOM KUCJIOThI

PeakTuBsbl: koHrentpupopannas HNO3, Boga auctuiupoBaHHasl.

Boinoinenne pa6orbl. {15 paboThl HEOOXOAUMBI: MEpPHBIE HUJIMHAPHI HA
25 u 100 cm®, rpagyupoBanHas numerka Ha 3—5 cm®, MepHas konOa Ha 100 cm?,
crakan Ha 10 cM3, apeomerp, KOHIEHTPHPOBAaHHAsA a30THAs KHUCJIOTA,
TUCTUJUIMPOBAHHAs BOJA.

JIns ycTaHOBJIEHUSI KOHIIEHTpAIMM UCXOAHOTO PAacTBOpa a30THOW KUCIOTHI,
HEOOXOJMMO OIpPEACNIUTh MIOTHOCTh 3TOr0 pacTBopa apeomerpom. s 3Toro B
MEpHBIN LUIUHJP HAJIEUTE KOHIEHTPUPOBAHHYIO a30THYIO KUCIOTY U OMyCTUTE B
HEr0 apeoMeTp Tak, YTOObI OH HE Kacalicsi JHA U CTEHOK HuUiuHIpa. OTMEThTE MO
IIKajge €ro MOKa3aHWs M, MOJIb3YSICh TaOJHIICH, YCTAaHOBUTE MACCOBYIO JIOJIO
BEILIECTBA MO IUVIOTHOCTH. Jlanee paccunuTanTe Maccy a30THOM KUCIIOTBI B PaCTBOPE,
HeoOxoxumyro a1 npurorosiaenus 100 cm® 0,1 1 pactsopa.

3areM  paccuuTaiiTe Maccy U 00bEM  HMMEIOLIErocs  pacTBOpa
KOHIICHTPUPOBAHHOW KHCJIOTHI, YTOOBI MPUTOTOBUTH HEOOXOAUMBIA 00BEM
pacTBOpa a30THOM KHCIIOTHI.

JIsi TOYHOCTH 3amMepa HYKHOro 00beMa HCXOJHBIA PacTBOP KHCIOTHI
OTMEpbTE NMUIETKON U BieWTe B MEepHYIO KoJIOy Ha 100 mi, mpenBapuTeIbHO Ha
MOJIOBHHY, 3alOJIHEHHYIO JUCTHILIMPOBaHHONW Bomou. (Cmecw paszoepesaemcs!).



Kon0y ¢ pactBopom oxiaauTe 10 KOMHATHOM TeMIIEpaTypbl Ol CTPYEH XOJIOAHOU
BOJIbI, 1aJiee 100aBbTE JUCTUILIMPOBAHHYIO BOAY B KOJIOY 10 METKHU.

3anuce Oaumbix onvima.3anvIINTe B JTa0OPATOPHBIA >KypHAlI pacueT u
METOAUKY IPUTOTOBIICHHS PACTBOPA.

«PacTBOpBI: pacyeTHBIA NPAKTUKYM»
Chopmynupyiite cieayiomue NOHATHSA, MNpeAcTaBbTe  (POpMYyJbHbIE
BbIPAKCHUS:
MaccoBast 10511 paCTBOPEHHOI'O BEIIECTBA, MOJIAPHAs KOHLIEHTPALMs, MOJSpHas
KOHIICHTPALlMSl SKBUBAJICHTOB, MOJISIIIbHAsA KOHUEHTpALHUs, TUTP pPacTBOpa,
IUIOTHOCTh PacTBOpPA, apeoOMeETp (Ha3HaYEHUE), KPUCTAILIIOTUIPAT.
3aganume. 1.M3ydnte TeOpeTHUECKUI MaTEPHUATI IO JAHHOM TEME;
2.PemmTe 3a1auM Balllero BapuaHTa, OTHOCSIIMECS K U3y4aeMOl TeMe, CMOTPU Ha
o0pa3oBaTeIbHOM MOPTAJIE:

AnekcanapoBa, 2.A. Tumodeea WN.10., UHAVMBUJIYAJIbHBIE 3AJJAHUA
JIJI1 CAMOCTOSTEJIBHOM PABOTBHI CTYJIEHTOB IIO0 XMMMWU: yue6HO-
Meronuueckoe nmocodbue/ D.A. Anekcannpona, U.FO. Tumodeena - KpacHonap:
Ky6I'AY, 2016 — 65 c.

http://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye zadanija dlja_sa
mostojatelnoi_raboty studentov_po_khimii._Aleksandrova EH.A._Timofeeva I.J

U.pdf

KounTtpoJsbHbIe BONPOChI

1. Kakue cuctembl Ha3bIBaKOTCS pacCTBOpaMu?

2. Yto 03Ha4arOT MOHATUS: UJICAIbHBINA PACTBOP, PEATIbHBIN pacTBOP?

3. UTo Takoe «KpUCTAILIOTHAPAT»?

4. Yto Takoe HaCBIIIEHHBIN PACTBOP, HEHACBIILCHHBIN, IEPECHIIIEHHBIN ?

5. Kakue pacTBOpbI Ha3bIBalOTCA pa30aBICHHBIMU, KOHIIEHTPUPOBAHHBIMU?
6. UTo noka3pIBa€T MaccoBasi JA0Js1 pACTBOPEHHOI'O BEIIECTBA?

7. UTo moka3bIBaeT MOJISIpHAs KOHUEHTpaUs paCTBOPEHHOIO BelleCTBA?

8. UTo noka3pIBa€T MOJISIpHAsE KOHIIEHTPAIUsl SKBUBAJIICHTOB?

9. UTo nmoka3bIBaeT MOJISLIIbHAS KOHIICHTPALIHS ?

10. Yto moka3bIBaeT TUTP pacTBopa?

Tabmuua 9 — [I10THOCTH PacTBOPOB KUCIIOT, MIETOYEH pa3TUuYHON KOHIICHTPAIHH
npu 15 °C, r/cm®

Maccosat | 1150, | HNOs | HCl | NaOH | KOH | NaCl
nois, %
4 1027 | 1022 | 1019 | 1,046 | 103 | 1,029
8 1055 | 1,044 | 1039 | 1,092 | 1,065 | 1,059
12 1,083 | 1068 | 1059 | 1,137 | 110 | 1,089
16 1113 | 1,098 | 1079 | 1,181 | 1137 | 1,119
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20 1,143 1,119 1,100 1,225 1,176 1,151
24 1,174 1,145 1,121 1,268 1,218 1,184
28 1,206 1,171 1,141 1,31 1,263 -
32 1,239 1,198 1,163 1,352 1,31 -
36 1,273 1,225 1,183 1,359 1,358 -
40 1,307 1,251 - 1,437 1,409 -
44 1,342 1,277 - 1,478 1,460 -
48 1,380 1,308 - 1,519 1,911 -
52 1,419 1,328 - 1,56 1,564 -

TecToBBIC 3a1aHUA

1. MaccoByto 705110 paCTBOPEHHOI'O BEILIECTBA PACCUUTHIBAIOT MO Gopmylie

n
C=—
1) v

m(BerecTBa)

W=
2) m(pactBopa)

3ym=V-.p

4) m(semectBa) = M(pactBopa) — M(H20)

2. MosisipHyI0 KOHIIEHTpAIUIO pacTBOPa PACCUUTHIBAIOT MO PopMyJie
n

1) C==

\4
_ m(BemiecTna)

2) ©= m(pactBopa)
3ym=V-.p

4) m(semectBa) = M(pactBopa) — m(H20)

3. PactBop comepxut 20 r BemectBa u 80 r Boabl. KoHlleHTpanus pactBopa B
MacCCOBBIX JOJISIX

1) 20 %

2)25%

3) 0,25

4) 0,20

4. Tutp pactBopa c conepxanuem 0,22 r Bemiectsa B 100 M pacTBopa paBeH ...
/M

1) 0,0220

2) 2,2000

3) 0,0022

4) 22,0000



5. Macca pactBopenHoro BeniectBa B 200 r 15 % pactBopa
1)30,0r

2)150r

3)3,0r

4)1,5r

6. Komnuectro BemectBa NaOH B 500 Mt 0,2 M pactBopa
1) 0,2 mounb

2) 0,1 moub

3) 0,01 monb

4) 0,02 monb

7. Macca Na,C0O3'10 H2O (M = 286 r/momb) B TpaMMax, HeOOXoaumast Jist
npurorossienns 100 mi 0,1 H pacTBOpa paBHa

1) 14,3
2) 8,6
3) 1,43
3) 2,86
8. TuTp pacTBOpa pacCUUTHIBAIOT 10 HOpMYIIE:
7-1000
D=y,
m
T=—
2) v
m
3) W = —
m

4) ciVi=c2\V2

9. MonsipHast KOHIIeHTpanus dKkBuBaieHToB pactBopa HCl ¢ tutpom
0,00365 r/mMn paBHA ... MOJIB/JL.

1) 0,01

2) 0,5

3)0,1

4) 0,05

10. Macca NaCl (M = 58,5 r/mMoinb) B rpamMmMax, HeoOXOoauMast JIjIsl IPUTOTOBIICHUS
100 M1 0,01 M pactBopa paBHa

1) 5,850

2) 0, 585

3) 0, 0585

4) 58,500



Keiic-3axanue mo reme: PacTBopbl 3J71eKTPOJIHUTOB, HX CBOMCTBA

OmnbiT Ne 1. CpaBHeHNe XUMHYECKOH AKTUBHOCTH PACTBOPOB  Pa3JIMYHBIX
KHUCJIOT M lIeJI0YeH OAMHAKOBON KOHIEHTPALUKN

PeaktuBbl: 2 H pactBopel: HCI, CH:COOH, NaOH, NH4OH; 0,5 1
pactBop M@SOs4, Zn rpanHyIupOBaHHBIN.

Boinosinenue padorsl. 1. B ogny mpoOupky Haneire % o0bema 2 H
pacTBOpa COJISTHOM KHMCJIOTHI, B IPYTYIO0 Takou ke o0beM 2 H pacTBopa YKCYCHOMU
KHUCIIOTHI. B KaXKayro mpoOupKy OnmycTUTe Mo rpaHylie uHka. OTMEThTe, B KaKOu
npoOupke HabIrogaeTCsl O0JIbIIAsi CKOPOCTh BBIICIICHUS BOAOPO/IA.

3anuce OanHbix onvbima. YUWUTHIBAas, YTO CTEMEHb AJICKTPOJUTUYECKOM
aucconuanuu (o) coisiHOM KuchnoThl paBHa 92 %, a ykcycHoil — paBHa 1,4 %,
oObsicHUTEe HaOIOJaeMble siBlieHUd. Hanummre MoneKkyasipHble, TMOJHBIE WU
KpaTKHE€  HWOHHO-MOJICKYJISIPHBIC YpaBHEHHUS pPEaKIiUid pacTBOPEHUS IIMHKA B
KHCIIOTaX.

2. B ogny npobupky Haielte s ee oObeMa 2 H pacTBOpa THAPOKCUIA
HaTpHsl, B PYryIO TaKoe K€ KOJWYECTBO 2 H pacTBOpa THAPOKCHIA aMMOHHUs. B
o0e mpobupku 100aBbTE OJMHAKOBOE KOJMYECTBO Kallelb pacTBOpa cyib(dara
marHusi. OTmerbTe HaOmOgaeMoe sBieHue. B kakoil mnpoOupke — ocajaka
oOpazyercs OonbIe?

3anuce Oannvix onvima. CoCTaBbTE MOJIEKYJSIPHBIC, TOJHBIE U KpPAaTKUE
MOHHO-MOJICKYJISIPHBIE YPaBHEHHS MPOTEKAIOIMIUX PEAKIMi, YUTUTE, YTO CTEICHb
BJIEKTPOJIUTUYECKOU nucconmanuu  (e)rugokcuaa  Hatpus paBHa 91 %, a
ruapokcuaa ammonus — 1,3 %..

OmnbiT Ne 2. HoHHBIC paBHOBECHSI B PACTBOPaxX aM(oOTepHbIX
3JIEKTPOJIMTOB U MX CMeLleHHne

PeaktuBni: 0,5 H pactBop comu Alx(SOs4)3, 2 H pactBop NaOH, 2 u
pactBop HCI, koH1ieHTprpoBanHsbIil pactBop NaOH.

BoinosiHenne padorsl. B npoOupky HanelTe pacTBOp cysibdara aaTtoMUHUS,
3areM J00aBIIATE MO KarlsiM pacTBOpP TUIAPOKCHAA HATpusi 10 0Opa3oBaHMs
o0weMHOTO Oemoro ocanka. [lomydennyio cmech kumkoctu ¢ ocagkom AI(OH)s
B300JITAliTE M TOJIOBUHY NEPEHECUTE B JIPYryl0 NpoOupky. B omHy mpoOupky
no6asbte no kamisim 2 H pactBop HCI, B 1pyryro — KOHIIEHTpUPOBAHHBIN pacTBOP
NaOH no pactBopeHus ocajika.

3anuce oanueix onvima. 1. CocTaBbTe€ MOJICKYJISIPHBIC, MOJIHBIE U KpaTKUe
MOHHO-MOJIEKYJIIPHBIE YpPaBHEHUS PEAKLUN.

2. Cpenaiite BBIBOJI O CBOMCTBaX aM(POTEPHBIX THAPOKCUIOB.

3. CocraBbTe cXxeMy auccouuanuy am(pOTepHOro THIPOKCHIA B KUCIOH U
LIETTOYHOM Cpeae.

OmnbiT 3. CMeleHne paBHOBECHS JUCCONMALMY CJIA00I0 3JIEKTPOJIUTA
3.1 BuusiHue C0JIM ¢J1a00il KUCJIOTHI HA TMCCOLUAIMIO 3TOM KUCIOTHI
PeaktuBbl: 2 H pactBop CH3COOH, MeTumnoBsIii OpaH)KeBbI  WHIUKATOD,
kpuctamnieckuit CHsCOONa.



BoimosiHenne padorbl. B aBe mpoOupku Haneiite Y ee odbema 2 H
pacTBOpa YKCYCHOM KHUCIOTHI M J100aBbTe |—2 KamM MHAMKATOpa METUIOBOIO
opankeBoro. Ilouemy MeTHIIOBBIN OpaH>KEBbIII MPUOOPETAET PO30BYIO OKpacKy?
Opny npoOUpKy OCTaBbTE B Kaue€CTBE KOHTPOJIBbHOM, a B JPYryl0 BHECUTE Ha
KOHYMKE mmarens amerar Hatpuss. CpaBHHUTE OKpacKy MOJYYEHHOI'O PacTBopa C
OKpacKOW pacTBOpa B KOHTpOJIbHOM mpoOupke. [louemy wu3MmeHsercs okpacka
WHAUKaTopa?

3anuce Ooannvix onvima. 1.Hanummre ypaBHEHHE AMCCOLUMALMHN YKCYCHOM
KUCJIOTHl M BBIPAKEHHE KOHCTAHTHI ee aucconuanuu. 2. OOBsICHUTE CMEIICHHUE
paBHOBECHUSI JMCCOLMALMUA YKCYCHOM KHUCIOTBHI MpHU JT00ABIEHUM K €€ pacTBOpPY
anerata Hatpusa. Kak u3MeHseTcs mpu ITOM CTENEHb IUCCOLMALUMU YKCYCHOU
KHCJIOTBI M1 KOHLIEHTPALMS IPOTOHOB?

3.2 BuusiHue cOJIM €J1200r0 OCHOBAHUS HA JUCCONHMALUIO ITOr0 OCHOBAHUA

PeaktuBsi: 2 H pactBop NH4OH, xpucrammueckuit NH4Cl,  unmukarop
dbeHondTaneuH.

BoinosiHenne padorbl. B mpoOupKy BHECHTE HECKOJIBKO Kameidb pPacTBoOpa
rugpokcuga amMmonuss NH4OH, mpubaBbTe OJHY Kamuilo pacTBOpa HHAUKATOpa
denondranenna, pa3daBbTe NUCTUIIMPOBAHHON BOJION U, MEpEMeEIlIaB, Pa3AeiuTe
pacTBOp Ha JBe YacTh. B ogHy U3 npoOUpOK 100aBbTE HECKOIBKO KPUCTALTUKOB
xyiopusia aMMonus. [laiite oObsicHeHre HaOmogaeMoMy G heKTy.

3anuce oannvix onvima. 1. Hamumure ypaBHEHUE AUCCOIMALIMUA THAPOKCHIA
aMMOHMS U BBIPAXKEHUE KOHCTAHTBI €r0 IUCCOIUAIINH.

2. OObBsACHUTE CMEIIEHUE PABHOBECHUSI JIUCCOIMAIMA OCHOBAHHUS TIpU
Nn00aBIEHUU K HeMy XJjopuja aMMoHus. Kak u3MeHseTcs Mpu 3TOM CTEIEHb
JTMCCOIIMAIIMY THIPOKCHIa AMMOHHMSI M KOHIIEHTpaIus noHos OH?

OmnbiT Ne 4. TTosyyeHne U AUCCONMANMSA THAPOKCHIA MATHUS

PeakTuBbl: 0,5H pactBop MJCl2, 2 1 pactBopst NaOH, HCI.

BoinosiHenne padorbl. B nBe mpoOupku BHecute mo 3—5 kamens 0,5 H
pacTBopa XJIOpHMJIa MarHus U J00aBbTE B KAKIYIO MO 2—3 Karu
2 H pacTBOpa 'MAPOKCHUIA HATPHUS.

B mnepByto mpoOupky k ocagky no6aBbre 8—10 kamenb 2 H pacTBOpa
XJIOPOBOAOPOJHON KHUCIOTHI, a Apyryto 8—10 kamens 2 H pacTBopa THAPOKCHIA
HaTpus. B kakoM cilydyae mpoUCXOAUT pacCTBOPEHUE OcaaKa?

3anuce Oaunvix onwima. 1. Hanummure MONEKYJISpHbIE, TMOJHBIE H
COKpAIlIlEHHbIE HOHHO-MOJIEKYJISIPHBIE  YpaBHEHUS TPOBEICHHBIX XHUMHUYECKUX
peaxkuuii: a) MOIy4eHHs THIPOKCUAA MarHus;

0) pacTBOpEHUS TUJIPOKCH]Ia MarHUs B KUCJIOTE.

2. CocraBpTe ypaBHEHHME JHCCOLMALMU TUApoKkcuaa MarHusa. Craemaire

BBIBOJI O XapaKTepe AUCCOUUALUU THAPOKCUIA MAarHUsl.

OmnbiT Ne 5. TlonyueHue u fucconuanusi KpeMHUEBO KHUCJIOTbI

PeaktuBbi: 0,5 H pactBop NaxSiOs, 2 H pactBop HCI, KoHIIEHTpUPOBaHHBIH
pactBop NaOH.



Bouinonnenne padorbl. B mpobupky BHecute 5—6 kamens 0,5 H pacTBopa
CUJIMKATA HATPUS U MPUJICUTE MO KAIUISAM 2 H pacTBOP XJIOPOBOJAOPOJAHON KHCIIOTHI
710 00pa30BaHMS OCAJIKA.

K nonydenHomy ocaaky 100aBbTE HECKOJIBKO Kareslb KOHIIEHTPUPOBAHHOTO
pacTBOpa rHAPOKCHUAA HATPHSI A0 PACTBOPEHHUS OCAKa.

3anucy Oannvix onwima. 1. Hanumure MoJeKyasipHbIE, TOJHbIE 17}
COKpAIllCHHbIE HOHHO-MOJICKYJISIDHBIE  YPAaBHEHHUSI IMPOBEAEHHBIX XUMHUYECKHX
peakuuii: a) MOJY4YeHUs KPEMHHMEBOW KHUCIOTHI, 0) pacTBOPEHHs] KPEMHHUEBOMN
KHCJIOTBl B KOHIIEHTPUPOBAaHHOM pacTBope Iuenoud. 2. CocTaBbTe€ ypaBHEHHE
OUCCOLMALNY KPEMHHUEBOW KUCIOTHL. KakoB xapakrep aucconuanuy KpeEMHUEBON
KUCJIOTHI?

OnbIT Ne 6. B3aumoneiicTBre COJITHOM M YKCYCHOM KMCJIOT C  MPaMOpoM

PeaktuBbi: 2 H pactBopsl HCl u CH3COOH, mpamop.

Boinonnenune pa6orsl. B ogny mpobupky BHecuTe 3—4 karum 2 H pacTBopa
YKCYCHOH KHCIIOTBI, B JIPYTYI0 — CTOJIBKO K€ 2 H pacTBopa XJOPOBOJOPOIHOM
KHCITIOTBL. BpochTe 1o oJHOMY KyCOUKy Mpamopa B Kaxayio mpooupky. Kakoii ra3
BhIIETsIeTCsA? B Kakoi mpoOupke mporiece uaet 0oiee YHEPTuIHO?

3anucy Oannvix onvima. 1. Hamummre MOJEKYJSIpHbIE, TIOJIHBIE U
COKpAIIIEHHbIE MOHHO-MOJICKYJISIPHBIE YPaBHEHUS PEaKIUi.

2. OT KOHUEHTpAMU KaKuX UOHOB 3aBUCUT CKOPOCTh BBIJEJICHUS raza?

3. B pactBOpe Kakoil KHCJIOTBI KOHIIEHTpalMsl STUX HOHOB OO0JbIe?
CpaBHHTE CTENIEHHU TUCCOLMALINN KUCTIOT.

KoHTposbHbIE BONIPOCHI

1. Kakwue BemniecTBa Ha3bIBAIOTCS JIEKTPOJIUTAMU, HEJIEKTPOJIUTAMU?
2. Yto Takoe «uoH»?
3. laiiTe onpeneneHue KUCI0TaM, OCHOBaHUSM U aM(OTEPHBIM 3JIEKTPOJIUTAM C
ToukHu 3peHust TI/I.
4. Kakoii mpoliecc Ha3bIBa€TCsl TUCCOI[UALINEN ?
5. UTo noka3bIBaeT CTENEeHb 3JIEKTPOIUTHUECKON TUCCOLIMAIIIU?
6. Kakue (pakTopsl BIUSIOT Ha CTETICHD YJIEKTPOTUTUIECKON TUCCOIUAITAN?
7. UTO moKa3bIBa€T KOHCTaHTAa 3JIEKTPOJIUTUUECKON TUCCOLIHAIINU?
8. OT Kakux (aKkTOPOB 3aBUCUT KOHCTAHTA BJIEKTPOJUTUYECKOMN AUCCOLHAIIU?
9. IlpuBeaute ypaBHEHHE 3aK0HA pa30aBiieHns OCTBaNbAA.
10. Kak quccoumupyroT CpeIHUE, KHUCIbIE U OCHOBHBIE COJIU?
[IpuBenuTe nmpuMepsl.
TecToBbIC 3a1aHUA

1. DJIEKTPOIMTUYECKON AUCCOINAIEN HA3BIBAIOT
1) pazneneHue cMecu MyTeEM HarpeBaHUs

2) pacTBOPEHUE COECTMHEHUS B BOJIE

3) pacniag pacTBOPEHHOTO BELIECTBA HA NOHBI

4) B3aMO/IEICTBUE BEILIECTBA C BOAOM

2. HauOonee cuibHasi KMCIIOTa C TOUKU 3peHus TI/]



1) H.CO3
2) HF
3) H.S
4) HCI

3. CUIIbHBIM 3JIEKTPOJIUTOM SIBIISIETCSL PACTBOP
1) HCIO
2) H.COs
3) H2SO4
4) HSOs

4. Haubosnee CUIBLHBIM JIEKTPOJIUTOM SIBIISIETCS PACTBOP
1) KOH

2) NaOH

3) RbOH

4) LiOH

5. CriocoOGHBI JUCCOIUUPOBATH MO TUITY KUCIOTHI SJCKTPOIUTHI
1) Zn(OH):
2) Ba(OH):
3) Mg(OH):
4) AlI(OH)s

6. Peakums na€t 10 KOHIIA B pPacTBOPE MEXKITY HOHAMHU
1) Ba?* u CI

2) Ba?* uNOs

3) Ba?*u SO4*

4) Ba?*u CH3COO

7. HanbGornee cinabbIiM 3JIEKTPOIMTOM siBiIsieTcs (puBeaeHb! K1)
1) H>SO3 K;= 1,6'10'2

2) H.SiOs K,=2,2 1010

3) Hz2SeOs K,=3,5-108

4) H,TeOs K,=3-103

8. COokpalléHHOMY HOHHO-MOJIEKYJISIPHOMY ypaBHeHuto S+ Cu?*=CuS
COOTBETCTBYET MOJIEKYJISIPHOE YPABHEHHE

1) 3H2S+Cu3(P0Os)2 = 3CuS + 2H3PO4

2) H:S+Cu(CH:COO0); = CuS+ 2CHsCOOH

3) NazS+ Cu(NOs), = CuS+ 2H,0

4) 3H,S+Cu3(PO4)2 = 3CuS+ 2H3PO4

9. Bpra)KeHI/Ie KOHCTAHTBI AUCCOIIUAIINN MOXXHO 3aIlluCaThb AJIA
1) HNOs
2) H.COs



3) KoCOs
4) MgCl;

10. CrerneHp 2IEKTPOIUTHIECKON TUCCOLUALIMN HE 3aBUCHUT OT
1) KOHIIEHTpalK pacTBOpa

2) naBJIEHUS

3) npUpOABI FNEKTPOIHUTA

4) Temnepatypsl

Keiic-3ananue no reme: MoHHOE npousBeaeHne BOAbl, BOAHbIN NMOKA3aTeJIb.
bydepnbie pacTBOpHI

OnbiT Ne 1. Onpenesienre BOJXOPOIHOI0 IMOKa3aTeJsi
NPUPOIHBIX M CTOYHBIX BOJ € MOMOLIbI0 MHAUKATOPOB

PeaktuBbl: uHaukatopel — wmerunopank (0,02%-ii BoaHBIA pacTBOD),
nakmyc (0,02%-ii cnuptroBodt pactBop), deHondranenn (1%-i cnuproBoi
pacTBOp), 00pa3Lbl UCCIAETYEMOI BOJIBI.

Boinosnnenne pa6orsl. B Tpu konmyeckue konObl Ha 100 cM® momecrure
oOpa3iibl UcchneayeMon BO/IbI, B3ATOM U3 UCTOUYHMUKOB 1, 2, 3. Boay u3 ucrounuka
Ne 1 pasneiite B Tpu mpoOupku 110 3 cM® 1 106ABLTE 110 TPH KAIUIM MHIUKATOPA: B
HNEPBYI0 — JIAKMYyC, BO BTOpYI0 — (peHondranenH, B TPETbIO — METHIIOPAHX.
B3bomnraiite conepxumoe npoOUpOK JIJIsl PABHOMEPHOI'O paclpeIeieHUsl OKPACKH
MHIUKaTopa. To ke camoe mpoJenanTe ¢ BOAOU, B3ITOM U3 UCTOYHUKOB Ne 2, 3.
3anucy  Oanmbix onvima. CpaBHUTE TMOJNYYEHHYIO OKpacKy C JaHHbBIMH,
PUBEIECHHBIMU B TAOJIUIIE, ONPEACINTE KAUECTBEHHO CPey pacTBopa.

OmnbiT Ne 2. IloTreHIHOMeTPpUYECKOe onpeneeHne 3HaUYeHuss PH
NPUPOAHBIX U CTOYHBIX BOA (YHPC)

PeakTuBbl: 00pa3ibl uccineayeMoit Boabl. [Ipubopsr: «korect-2000»,
«Ixkcmept — 001».

BoinosiHenune pa6orsl. [loaroroBuTh NpubOp M ANEKTPOBI K paboTe:

1. Bxirounth ipuOOp B ceTh U BhIIepkKaTh 30 MUH.

2. [IpoMBITh 3JIEKTPOIBI BOAOW U IPOMOKHYTH (PMIBTPOBAIbHOM OyMaroi.

3. C nomorpto 6ydepHoro pactsopa (PH — 6,86) oTkoppeKkTHpOBaThH
rokazaHus npudopa.

B Tpu naGoparopHbix crakana eMKocThio 100 cm® maneiire mo 50 cM  Boapl,
B3STOM M3 MCTOYHUKOB Ne 1, 2, 3. OmycTure B CTakaH C HCCIEAYEeMOW BOAOU
ANEKTPOABl W OMPEAECIUTE KOJUYECTBEHHO BeIWYMHY PH BOJBIL.
3anucv Oannvix onvima. CONOCTaBbTE TOYHOCTH METO/A C TEXHOJOTMYECKUMU
MOKa3aTeIsIMUA BOJIBI.

OnbiT Ne 3. Onpenenenne PH pa3an4HbIX KHCIOT c
HCNOJIb30BAHHEM YHUBEPCAIBLHOI 0 HHANKATOPA

PeaktuBbi: 0,1 u pactBoper HCI, HNO3, HCH3:COO, H.C,Os kwucnor,
YHUBEpCAIbHAS WHAWKATOPHAS Oymara.



Boinosinenne padorsl. [lonyuure y nmabopanta 0.1 H pacTBOpBHI KHUCIOT.
Ha dacoBoe crexno mumerkoi Hanectn 2-3 kammu 0,1 #H pactBopa HCI nu
onpenenautre pH ¢ MOMOIBIO MONOCKA YHUBEpPCAIbHOW MHAMKATOPHOM OyMarw.
OxpacKy MHAUKAaTOPHOM Oymaru, CMOYEHHOH MCHBITYEMBIM PacTBOPOM, CPABHUTE
CO CTaHJapTHOMW mKayiou. To ke camoe mpoaesauTe JJId a30THOM, YKCYCHOM H
[IaBEJIEBOM KUCIOT.

3anucy oanHbix onvima. 3anuIIUTE BETUYUHY PH cTaHAapTHOM MIKaibl, €
KOTOpOl COBMajd MO LBETY HCHBITYeMbli pacTBop. Ecim okpacka Oymaru,
CMOYEHHOM pacTBOPOM KHCIIOTBI, HE COBIIAJA€T C OKPACKaMHU IIKaJbl, TO B3ATh
CpelHee 3HAYeHUE MEXAY ABYMs NPUOIMKAIOUIUMUCA 1O IBETY IOJIOCKAMHU
CTaHIAPTHOW IIKAJIBI.

OnbIT Ne 4. U3yuenue cBoMCTB Oy(hepHBIX cMeceil

Peaxktusbl: 0,1 1 pactBopsl HCl u NaOH, ¢ukcanan st npuroToBieHus
arieTatHoi OyQepHoil cMecH, yHUBEpPCAIbHBIN HHIAUKATOP.

BoinosiHenne padotrbl. B Tpu mpoOMpKM BHECHTE MO 5 MII alleTaTHOTO
OydepHoro pactBopa. PactBop B mepBoi mpoOupke pa3baBbTe B JBa pasa
JTUCTUJUIMPOBAHHOM BOJIOM, BO BTOPYIO MPOOUPKY MpuOaBbTe 2—3 Karid pacTBOpa
XJIOPOBOJAOPOJHON KHCIOTBI, B TPEeTblO MPOOUMPKY 2—3 Kamid pacTBopa
rupokcua Hatpus. B kaxayro npoOupky mnpubaBere 1o 3—4  KamiM
YHUBEPCAIBbHOT0 MHAUKAaTOpa. OTMEThTE LIBET PACTBOPA B KAXKIOM MPOOUPKE.

3anucey Oanmvix onvima. (CrenaiTe BBIBOJ O BIUSHUM Ha BenuuuHy pH
O0ydepHoro pacropa pasdaBieHus, 100aBICHUS KUCIOTHI, IET0YH.

KoHTposbHbIE BONIPOCHI

1.CocTtaBbTe ypaBHEHHE AUCCOLMALNY BObl. Kakoi BUJI UMEET ypaBHEHUE
MOHHOT'O MTPOU3BEJEHUS BOABI?

2. Kakue cyiiecTByIOT BUBI Cpeibl pacTBopa’?

3. Uro Takoe «uHaukatop»? Kak usMeHsieTcst okpacka KUCIOTHO-OCHOBHBIX
WHIUKATOPOB?

4. KakuMu MoKazaTessiMH MOYKHO XapaKTepU30BaTh Cpeay pacTBopa’?

5. Yro takoe pH?, pPOH?

6. Kakue 3HaueHMs NpUHUMAET BOJIOPOIHBIN MOKa3aTelb B KUCIOU, IEIOYHOM,
HEUTpaJIbHOM cpenax?

7. Uemy paBeH BOIOPOAHBIN Moka3zaTelsb, eciau [OH ] pasua 10 mous/n?

8. Uemy pasen pH B 0,001 # pactBope HCI?

9. Uemy paser pOH B 0,001 1 pactBope NaOH?

10. Beraucmure pH B 0,01H pacTBOpe yKCyCHOM KHCIIOTHI, €CJIA CTENIEHD
JUCCOLMAIIMK KUCIOTHI paBHa 10 %.

TecToBbIC 3a1aHUA
1. Jlakmyc B pacTBOp€E KUCIOTHI
1) kpacHbIi
2) cuHui
3) puoneroBbIit



4) KeNThIN

2. MaMHOBYIO OKpacKy B LIEJIIOYHOW CPEJle UMEET UHIUKATOP
1) makmyc

2) METHIIOPAHK

3) yHUBEpCATbHbBIN

4)) dpenondranenn

3. MetunopaHx B IPUCYTCTBUU KUCIOT UMEET OKPACKY
1) cuntoro

2) KpacHyIo

3) 6ecuBEeTHYIO

4) opaH)KEBYIO

4. YBenuueHue B pacTBOPE KOHIIEHTPAIIUU TUIPOKCU]] - HOHOB COOTBETCTBYET
1) ymensimenuto pOH

2) yBesmuenuto [H*]

3) ymenbienuto pH

4) yBenmmuenuto pH

5. 3nauenuto pH= 3 cooTBeTcTBYeT KOHIeHTparus HoHoB [OH | Mons/n
1) -lg103

2) -3

3) 101t

4) 103

6. DIEKTPOIUTUYECKAS] TUCCOITUAITUS BOABI MPUBOIUT K OOPa30BaHUIO HOHOB
1) H++ 0?2

2) 2 H* + O

3) H;O++ OH

4) OH + O

7. KoHIleHTpaIys HOHOB BOJIOPO/Ia B YUCTOM BOJIE PaBHA... MOJIb/JI
1) 107
2) 104
3) 10t
4) 101

8. Konuenrparuu ruapokcus noos 10-°monn/1 coorserctByer pH...
1)5

2) 4

3) 10

4) 7

9. 3nauenuto pOH=3 Oyzaer oTBeuyaTs BenuunHa pH, paBHas



1) 10
2) 7
3)11
4) 4

10. Konnentpanus runpokcua-uoHoB B 0,1M pactBope NaOH paBna moinb/m.
1) 10!
2) 101
3) 103
4) 1010

Keiic-3apanue mo reme:I'maponns coseit
OmnbiT Ne 1. Onpenesienne pH cpeabl B BOAHBIX pacTBOpPax pa3jiH4YHbIX

cosler
PeaktuBbl: 0,5 H pactBopel cosieii Alx(SOs)3, CH3COONa, NacCl,
Na,COs, kpucrammyeckuii  NaSOs,  MHIUKATOPBHL: dbenondranenH,

YHHUBEpPCAIbHBIN (OyMakKHbIE IMOJOCKH ), BOJA JUCTHJIIIUPOBAHHAS.

Boinoinenue padorbl. B dersipe mpoOupku BHECHUTE MO 5 — 7 Kameib: B
MEePBYI0 — AWCTHILIMPOBAHHOW BOMBI; BO BTOpylo — 0,5 H pacTBOpa cymbdara
ATIOMUHUA, B TPEThIO — HEMHOIO KPHUCTAJUIMYECKOrO CyJb(HuTa HATpUS;
yeTBEPTYIO — 0,5 H pacTBopa xJjopuja Hatpus. B kaxmyio npobupky mpubaBbTe
o S5 Kamenp JUCTWUIMPOBAHHOM BoAbl. Ha MONOCKy yHUBEpCaJIbHOU
MHIUKATOPHON OyMaru KamHUTe Mo 1 Karje MOJy4eHHBIX pacTBOPOB M CPAaBHUTE
OKpacKy MHJIMUKATOpa C STAIOHHOW LIKaJIOM 3HaueHui pH.
3anuce oannvix onvima. 1. 3anogaHuTe TA0MUILY:

Okpacka
BemectBa YHHBEPCAITBHOTO pH Cpena pacTBopa
WHIUKATOpa
H20
Alx(SO4)3
Na>SOs
NaCl

2. Hanmummre ypaBHEHHsI peakui T'MAPOIN3a COJIEW B KPaTKOW M MOJHOM
HMOHHO-MOJIEKYJISIPHON (opMmax, a 3aTeM B MOJIEKYJISIPHOM dopMe.

OnbiTNe 2. Binsinue TeMIieparypbl Ha CTeNeHb FHAP0JIN3a COJIU

PeaktuBbi: 0,5 v pactBop CH3COONa, unnukarop denondraiens, Boaa
JTUCTUILTUPOBAHHAS.

Boinmoninenune padorsl. Buecutre B aBe mnpobupku mo 5 kamnenb 0,5 H
pacTBopa aierara HaTpus ¥ JUCTHITMPOBAHHOMN BOJIbI, J00ABbTE MO OAHON Karujie
dbenondranenna. OnHy NpoOUPKY HarpelTe Ha BOASHON OaHe, NPYTryl0 OCTaBbTE B
Ka4eCTBE KOHTPOJIbHOM.



3anuce Oanmvix onvima. Hanmummre MONEKyIspHOE, MOJHOE U KPAaTKOE HOHHO-
MOJIEKYJISIPHOE YpaBHEHHUE PEAKLMU TUAPOJIA3a COJIM alleTara HaTpusl.

OneiT Ne 3.  BuusiHMe CHJIBI KHCJIO0THI M OCHOBAHHUS,
00pa3yloIuXx cojib, HA CTeNeHb TP 0JIN3.

PeaktuBbl:  kpuctawmmdyeckue  NaCOz wu Na,SOs, Boma
TUCTUIUTUPOBAHHAS.

BoinosiHenne padorel. B 1Be mnpoOupku Haneiite mo 10 kamenb
JTUCTUUTUPOBAHHOW BOJIBI U A00aBbTe Mo 1 Kamie gpeHondranenHa. B niepByto

npoOUpKy 100aBbTE Y2 MUKPOIIMATENsST KPUCTAIUIMUECKOTO KapOoHaTa HATPHs, BO
BTOPYIO — CTOJIBKO K€ CyIb(pUTa HATPHSI.

3anucey Oannvix onvima. 1. Hanuinurte ypaBHEHUs peaklUil THMAPOJINA3A COJICH B
KpaTKOM W TIOJHOM HMOHHO-MOJICKYJSIpHOM (opmax, MOJISKYJsipHOM dopme. 2.
O0mbsacHuTe, moYeMy okpacka (eHondrarerHa B mpoOUpKax pas3inyHa.

OnbIT Ne 4., [Honubii rUAPOIN3
PeaktuBsl: 0,5 H pactBopsl coieit Al2(SO4)3 1 Na2COs.
Boinosinenune padorbl. Baecute B mpobupky mo 5 kamenb 0,5 H pacTBOpa
cynbdara amomunaus u 0,5H pactBopa kapOoHaTa HaTPHUS.
3anuce dannvix onvima. Hanuiure B MOJNEKYJISIPHOM, KPaTKOW M MOJHOM HMOHHO-
MOJIEKYJISIpHOUM ¢dopMax ypaBHEHUsS peakiuid: a) oOpa3oBaHus KapOoHaTra
aMOMUHUA; 0) THIPOIN3a KapOOHATa aTIOMUHMUSL.

KoHTpo/sibHBbIE BONIPOCHI

I. Hammmwmre MOJIEKYJISpHBIE W HWOHHO-MOJIEKYJIIDHBIE YPAaBHEHHS pPEaKLINN
TUAPONIM3a CoJiel: KapOoHaTa HaATpHs, XJOpHUJIa MarHus, CHJIMKaTa Kajus,
cynbduaa 6apus, hocdara HaTpUsi, HUITpATa CBUHIIA.

2. Yto moka3biBaeT creneHb ruapoiun3a? Kakue (akTtopbl BIUSIOT HAa CTENEHb
rUapoIn3a’?

3. Kak B3auMoOCBsi3aHbI KOHCTaHTa U CTENIEHb TUapoIn3a’?

4. Boauble pacTBophl Kakux u3 npuBeaeHHbIX coseil: NaoCOs; NaNOg; Bas;
ZnCly wumetror pH >7 ? OTBer nmonTeepauTe.

5. Boanblie pactBopsl Kakux coiieii: CuBrz; Pb(NO3z)2; Mg(NOs3)2; NH4Cl umeroT
pH< 7 ? OTBeT noaTeepaure.

6. Uemy paBen pOH 0,01 1 pactBopa HCI?

7. Uemy paBen pOH 0,0001H pacTBopa yKCYCHOW KUCIIOTHI, €CIIH CTEIECHb
nuccounanuu pasHa 10%?

8. Uemy paBen pH 0,01 1 pactBopa NHsOH, cuntas crenens aqucconuanum
paBHoii 0,17

9. Kak BnusieT yBeIu4YeHne TEMIIEPATYPBI pACTBOPA HA CTENEHb TUAPOIN3a?

10. Kakyto cpeny umerot BoaHblie pactBopsl coieit: NasPOs; NHiNO3z; AlCI;?

TecToBBIC 3a1aHUA

1. T'unponusy nogsepraroTcs CoJid
1) KCI



2) NaCN
3) CHsCOONa
4) NaNOs

2. I'mpponnsy He MOABEPrarOTCs CONH
1) NHsNO3

2) AIClI3

3) BaCl;

4) NaSOq4

3. TTonHOMY TUAPOJIN3Y TOBEPTAKOTCS COJIH
1) Fe2(CO3)3

2) Alx(SO4)3

3) FeCls

4) AlLSs3

4. 3nauenue pH<7 UMEIOT BOIHBIE PACTBOPHI COJIEH
1) Cr(NOQs)2

2) Na.COs

3) CuSOq4

4) BaCl:

5. 3Hauenne pH>7 UMEOT BOJIHBIE PACTBOPHI COJIEU
1) Ba(NOs)

2) Zn(NOs):

3) NaCHsCOO

4) KoS

6. Ypasuenne CO3>+HOH == HCO3; +OH oTHOCUTCS K THAPOIU3Y COIH
1) Ca(HCOs):

2) Al(CO3)s

3) K2COs

4) KHCO3

7. OCHOBHBIE COIIM 0OPA3yIOTCS IIPH THAPOJIU3E

1) MgCl;

2) AlSs

3) K3POy

4) CuSOq

8. JTakMyC OKpaIiBaeTCsi B PO30BbIii I[BET B PACTBOPAX COJICi
1) Alx(SQO4)3

2) Na2COs

3) KoS

4) ZnCl,



9. Kucnbie conu 00pa3yroTcsi Ipu TUIPOITU3E
1) CuSOq4

2) CaS

3) MgCl»

4) NazS

10. ®enondranenn npuodpeTaeT MATMHOBYIO OKPACKY B paCTBOpPAX COJICH
1) AICIs
2) KNO2
3) NazS
4) K2SiO3
Keiic-3apanmue nmo teme

7KecTKOCTH BOABI

Enununeit usmepenust xkecrkoctd (JK) Bombr B cucreme CU  sBisiercs
MOJIsIpHast KOHIeHTpanus SkBuBaneHTOB (Coy) B pacuere Ha 1 M3 pacTBopa.

Pa3sMepHOCTB JKECTKOCTH [MOJIb 9KB/M?] WIIM YHCIEHHO PaBHAS €i BEJIMYMHA C
IPHUHATON PasMEPHOCTBIO B XUMHUHM [MMOJIBOKB/IMS]; MOCHENHSS SBISAIACH
OCHOBOW M3MEPEHHUS KECTKOCTU BoAbI B Poccum 10 2005 ropa.

HoBass enuHWIla HM3MEPEHHS >KECTKOCTH BOABI B Poccum — 3TO rpamyc
xkectkoctd (°K). Omun rpaxyc xectkoctd pased 20,04 mr Ca?* wmm 12,15 mr
Mg® B 1 am® BOABI, T. €. YUCIEHHO TIPAAYC >KECTKOCTH COOTBETCTBYET |
MMOJIbIKE/ IMC.

[To 3HaYeHUIO OOIICH KECTKOCTH MPUPOIHBIX BOJ YCTAaHOBJICHA CIICAYIOIIAS
KJaccupukarms:

° %K < 1,5 MMOJIBbAIKE/IM® — Masiast JKECTKOCTb,

°X =1,5 - 3,0 MmMonboke/ M3 — cpenuss,

° %K = 3,0 — 6,0 MMOJIBIK6/ IM° — MTOBBIIIEHHAS,

°%K = 6,0 — 12,0 MMOIBIx6/ TM° — BBICOKA,

K> 12 MMOIBb3K6/ IM° — O4EHB BBICOKAS KECTKOCTb.

«Onpenesienne 00mIel KECTKOCTH BOAbI KOMILUIEKCOHOMETPUYECKUM
THTPOBAHUEM»

OGopyoBanMe W PEAKTHBBI: KOJOB KOHMYECKHE BMECTHMOCTBIO 250 cm?;
OropeTka Ha 25 mul, yKperuieHHas B lTaTuBe; papopoBblii CTaKaHYUK ISl CIIHMBA;



pactBop KomruiekcoHa |ll; OydepHblii pacTBOp; XpoMOreH YepHBI CHeIalbHbIHI
ET-00 (unnuxarop).

Buvinonnenue amnanuza.llpexne, yeM BOCHONB30BAaThCsl OIOpPETKOH, €€
BBIMOMTE, OOMBasiCh, YTOOBI JKUIKOCTh CTEKJIa CO CTEHOK PaBHOMEPHO, HE
OCTaBJIsisl Kamejb. 3aTeM OIOpEeTKy TpU pa3a ONOJIOCHUTE padOYUuM pPacTBOPOM,
KOTOPBIM OyneTe TUTpoBaTh (pacTBopoM KomruiekcoHna Ill). C moMoripio BOpOHKH
OIOpPETKY HAIOJIIHUTE PACTBOPOM BBIIIE HYJICBOTO JEICHHUS, 3alIOJTHUTE OTTIHYTYIO
TPYOKYy («HOCHK»), Cliefsi, 4TOOBl B HE HE OCTaBaJoCh Bo3ayxa. Ilocie storo
00s13aTeNIbHO YOepHUTE BOPOHKY M YCTAHOBHUTE PAacTBOP Ha HYIEBOE JelieHHue (1o
HUKHEMY MEHHCKY).

BrlnonHsis TUTpoBaHUe, CIEAyeT COONMIOAaTh CIEAYIOIINE TPaBUIa.

1. Kaxxmoe TUTpoBaHME HAYMHAIOT C HYJIEBOIO JEJIEHUS LIKAJbI, TaK KaK MpH
ATOM KOMIEHCHUPYIOTCA MOTPELIHOCTH KaTUOPOBKU OIOPETKH.

2. TutpoBaHue MPOBOAIT HE O4YEHb OBICTPO (3—4 KAl B CEKyH]ly), MHa4Ye
pacTBOp He OyIET BOBpPEMsI CTEKaTh CO CTEHOK M OTCUET OKAXKETCS HEBEPHBIM.

3. O0beM pacxoqyeMoro Ha TUTPOBAaHUE PACTBOpPAa HE JOKEH IPEBBILIATH
€MKOCTH OJJHOM OropeTku. OTcuer o0bema Mocie BTOPUYHOIO HAMOIHEHUS CUIIbHO
CHUXAET TOYHOCTh ONPEECIICHHUS.

Xo00 onpedenenusa. B TmaTeNnbHO BBIMBITYIO KOJIOY ISl TUTPOBAHUS
orMepbTe nHnerkoir Mopa 100,0 cm® uccnenyemoii Bomsl u mpuneiire 5 cm®
aMMOHUIHOIN OydepHoil cmecu. BHecure Ha koHue mmarens ~20—30 Mr cyxoi
CMECU MHIMKATOPA C XJOPUIOM HaTpUs 10 MOSIBIEHHUS XOPOIIO 3aMETHOM, HO HE
OYE€Hb TEMHOM BUHHO-KPACHON OKPACKH.

TutpoBanme. [IpubapnsiiTe Mo KarsiM KOMILJIEKCOH K BOJE MEIJICHHO,
MOCTOSIHHO BCTPSIXMBasi KoOJOy C BOJOM, HaOmrojas 3a OKPACKOMl pacTBopa.
Tutpyiite 10 nmepexoaa OKpacKu U3 BUHHO-KPACHOM B rOIy0yI0 OKpPacky OT OJIHOM
JWIITHEeW Karuu TutpaHTa. JlaHHbie 3aHecuTe B Tabmuity. [loBropure TuTpOoBaHue
2—3 pa3a U U3 CXOIAIIUXCSA OTCYETOB BO3BMHTE CpPEIHEE 3HAYCHHE. 3AHECUTE
JAHHBIE 110 TUTPOBAHUIO B TAOIUIY

Tabnuna — JlaHHbIe TUTpOBaHUS

Ne n/nn VB, cm?® V1, em® Cr, Mous/nm®
1 100
2 100 0,05
3 100
Vi+ Vo4V
Vi(ep) = Dt

3

O6u1y10 xkectkocTh Boabl (Ca?t u Mg?* na 1 1) Beramcure 1o Gpopmyie:
sy = CrVr 11000

— MMotb/am® m®K
B



rae  Cr— MOJspHasi KOHIIEHTpalus 3KBUBAJIEHTOB pacTBopa komiuiekcona Il1;

VT — cpennuii o0beM pabouero pacTBopa KOMIUIEKCOHA, 3aTPayCHHbIA Ha
TUTPOBaHKE, CMS;

VB — 00beM BOJIBI, B3ATHIH IS ONPEAEIEHHs KECTKOCTH, CM,

1000 — ko> urment nepecuera Ha 1 ame,

CpaBHUTE pe3ylnbTaThl pacueTa C JaHHBIMH (CM. BBIIIE) TOKa3zarenen
Ka4yecTBa BOJ U CeNIaliTe BBIBOJ O KECTKOCTH HCCIEAYEMOM BOBI.

Keiic-3ananue o reme «/lucnepcHnie cucreMbn»
«IlonyyeHune U CBOMCTBA KOJJIOWIHBIX PACTBOPOB»

3apanme 1. [lonyueHue censs KPEMHHEBOW KUCIOTBI

[Tomecture B mpobupky 5—6 kamenb pactBopa NaSiOs m nobGaBbre 2—3
ka2 H pactBopa HCI. OtMeTsTe XapakTepHble IPU3HAKU TOTYYEHHOI'O Telsl.
Kakwue ycioBust 3TOro onbITa HCKIIOUUIN TOIYYE€HUE 30711 KPEMHHUEBON KUCIOTHI?

3aganme 2. IlomydyeHue 30711 KPEMHHMEBOH KHCIOTHl KOHJEHCAI[MOHHBIM
METOJIOM

[Tomecture B nBe mpodupku mo 1-2 kammu pactBopa Na SiOz u mpubasbTe
2—3 mn pactBopa HCI mmotaocThio 1.05. HaGmrogaiiTe oOpa3oBaHue po3paqHOro
pacTBOpa cierka MEeHbIIEeH NOABUKHOCTH, YEM Y UCTHHHBIX PaCTBOPOB.

VYKaxxuTe THUI peakluu, Jiealleld B OCHOBE KOHICHCAIIMOHHOTO METO/a
TOTyYEHHS KOJUTOMIHOTO PACTBOPA KPEMHHUEBOM KUCIIOTHI.

CocrtaBbTe (HOpMYILy MULEIUIBI 30J151 KPEMHUEBOM KHUCIIOTBI, YKAKUTE 3apsij
rpanyibl. Kakue ¢aktopsl 00ycI0BIMBAIOT YCTOWYUBOCTD MUIIEIUIBI KOJJIOUTHOTO
pacTBOpa KPEMHUEBOU KUCIOTHI?

3ananue 3. Koarymsius KoJmionaHOrO pacTBOpA MPU €r0 HAarPEBAHUH.

[lomectute oOmHY MNPOOUPKY C KOJUIOMIHBIM PAacTBOPOM KpPEMHHUEBOU
KHCJIOTBI, IIOJIyYEHHOM BO BTOPOM OINbITE, Ha HAarpeTyl0 BOJSHYIO OaHIo.
OObscHUTE TMOSBICHUE CTYAECHUCTOrO oOcajaka B MnpoOupke. Yem BbI3BaHO
HapyIllIeHne KHHETUIECKOro (hakTopa YCTOMYMBOCTH KOJUIOUTHOTO pacTBopa?

PactBOp BO BTOpOI MPOOHPKE UCTIONB3YITE B OIBITE 5.

33I[aHI/Ie 4. HOJIy‘IeHI/Ie 30JI1 THAPOKCHUAA TPEXBAJICHTHOI'O JKEJI€3a

Harpeiite 20 M IUCTUIUIMPOBAHHOW BOJABI JO KHMEHUS B XUMHYECKOM
CTakaH4YMKe eMKOocThio 50 M Ha siekTporumTe. CHUMUTE € IUIMTHI HArpeThlil
CTaKaH4YUK ¢ coOmoaeHreM npasui Th u, mocTeneHHo nepemMemnnBas CTeKITHHON
nanouykoir, BHecute 30 Kamenb pactBopa xsopuaa keneza (I1).ITomyuenHbrid
pacTBOp CHOBAa HArpelTe W MNPOKUNATUTE B TedueHue 1-2 muHyTr. CoxpaHute
KOJUIOUIHBIN pacTBopruapokcuaaxkenesa (1) mis onbita Ne 5.



VYKaxute TUN peakuuu, Jexamed B OCHOBE KOHJICHCAIIMOHHOIO METoza
MOJIY4E€HHSI KOJUTOUAHOro pactBopa. [losicHuTe posb BObl, BBEAEHHON B OOIBIIOM
KOJIMYECTBE B Havane onbiTa. OTMEThTE IBET moiy4eHHOro pactBopa Fe(OH)s B
KOJUIOUJHOM COCTOSSHUU. OOBACHUTE HAIMYUE MOJIOKUTEIBHOIO 3apsia TpaHyJIbl
MULIEIUIBI 30JI51 TUAPOKCHIa TPEXBAJIEHTHOTO JKeJe3a.

CoctaBbTe (HhOpMYyTy MUIIEIUIBI 307151 THAPOKCUIA TPEXBAJICHTHOTO Keje3a.

Yro nmpousonner, €clii K aIMKBOTE IOJY4EHHOIO KOJUIOMJHOTO pacTBOpa
n00aBUTh MO KamisiM pacTBOp cyib(para amoMuHuss? OTBET MOTHUBHPYHUTE C
nosunmu npaswia Ilyneue-I'apay w cytw mpouecca Tuaposn3a, B KOTOPOM
IPUMET y4YacTHE COJb AIMIOMHUHMA. Hanumure ypaBHEHHMS COOTBETCTBYIOIIHX
pEAKIIUH.

3ananue 5. CoBMecTHas KOAryJasilus KOJUIOMIHBIX PACTBOPOB

K xommongHOMy pacTtBOpy, NMOJTYYEHHOMY BO BTOPOM OIIBITE, IMPHWJIEUTE IO
KalusIM ~ PacTBOp TUAPOKCHUAA TPEXBAJIEHTHOIO JKe€je3a N0 IOSBICHUSA
CTyIEHUCTOro ocagka. OTMEThTE MOJYYCHHBIM B ONBITE PE3YJIbTaT U AAUTE €My
MOTUBHUPOBAHHOE IIOSCHEHUE.

KoasionaHoe cocTosiHue BeliecTBa

TecToBbIC 321aHUA

1. CucTembl, B KOTOPBIX OJJHO BEUIECTBO B BU/I€ MEJIKMX YACTHULl PACIIPEIEICHO B Cpesie
Jpyroro BellecTBa Ha3bIBAIOTCH ... .

2. COBOKYITHOCTb MEJIKUX YaCTHI] COCTABIISIET AUCIEPCHYIO ... .

3. BemiectBo, B KOTOPOM pacipeieseHbl MEJIKHE YaCTULIbI, HA3bIBAIOT JUCIEPCUOHHOM ... .

4. OMynbcus, 970 ... .

— TyMaH

— MOJIOKO

— Ma3b

— CTPOMTENIBHBIN PACTBOP

5. A3po3015, 37O ... .

— TyMaH

— MOJIOKO

—Ma3b

— CTPOUTEJIbHBIN pacTBOp

6. CycneHsus, 370 ... .

— TyMaH

— MOJIOKO

— Ma3b

— CTPOUTEIIbHBIN PacTBOP

7.Tenw, 310 ... .

— TyMaH

— MOJIOKO

— Ma3b

— CTPOUTEIILHBIN PacTBOP



8. Cucrema, oOpa3oBaHHAs ra30BOM JAMCIEPCHOM CPENON M JKMIKOW JucnepcHou (azoit —
3TO ... .

— a’po30i1b

— OMYJIbCHS

— CyCIEH3HUs

— Tenb

9. Cucrema, oOpa3oBaHHas KUIKOW TUCIIEPCHON CPEIO U KUIAKON JAUCIIEPCHON hazon —
3TO ... .

— a’po30i1b

— OMYJIbCHS

— CyCIEH3HUs

— Tenb

10. Ocoboe cTyiHeoOpa3HOoe KOIOUIHOE COCTOSTHUE CUCTEMBI — 3TO ... .

— a’po30i1b

— AMYJIbCHS

— CyCIIEH3HUs

— refb

11. CBoiicTBa KOJJIOUJHBIX PACTBOPOB, XapaKTepu3yroleecs: 0ecnops104HbIM XaOTUYHBIM
JBUKEHUEM KOJUIOUTHO-TUCIEPCHBIX YaCTUI[ — 3TO ... .

— OpPOYHOBCKOE JIBUKCHHE

— mudpdy3us

— celUMEeHTalus

— KOaryJisius

12. CgoiicTBa KOJUIOMAHBIX PACTBOPOB, XapaKTEPHU3YIOLIEECSs CaMONPOU3BOIbHBIM

MPUPOTHBIM CMELIMBAaHUEM PAaCTBOPOB — ITO ... .

— OpPOYHOBCKOE JIBUKCHHE

— mudys3us

— celMMEHTalus

— KOaryJsius

13. CaoiicTBa KOJJIOMJHBIX PacTBOPOB, XapaKTEPHU3YIOIIEECS OCEJAaHUEM TUCIIEPCHBIX

4acTUIl MO e CTBUEM I'PaBUTAL[MOHHOTO MO — 3TO ... .

— OpPOYHOBCKOE JIBUKCHHE

— 1 dy3us

— celMMEHTalus

— KOaryJisius

14. 3onp moguaa cepebpa C MOJIOKUTEIBHO 3apsSHKEHHBIMU TpaHyJIaMHU B BOJHOM cpene
KOH/IEH CAallUOHHBIM METOIOM, B OCHOBE KOTOPOI'O JIEKUT PeaKLusi OOMEHA, MOKHO IPUTOTOBUTb,
€CJIU B U30BITKE PacTBOP

— K2S04

— Agl

- Ki

— AgNOs

15. CoiicTBa KOJUJIOUJHBIX PACTBOPOB, XapaKTEPU3YIOIIEECS Pa3pyIIEHUEM KOJJIOUIHBIX
4acTull — 37O ... .

— OpOYHOBCKOE JIBIIKEHHE

— muddy3us



— ceIUMEHTALHS
— KOaryJisius

Keiic-3apanue mo reme: OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUN C
y4acTHueM CJIO0KHBIX U MPOCTHIX BelleCTB-MeTAJI0B

OmnbiT. Bausinue pH cpeasl Ha XxapakTep BOCCTaHOBJICHHS IIEPMAHIaHATA
KaJIus

Peaktusbi: 0,1 v pactBop KMnO4, 2 1 pactBopsr H2SO4 1 KOH, Na,SOs
KPUCTAJUIMYECKUH, BOJIA TUCTUITUPOBAHHAS.

Boinosnenue padorsl. B Tpu npobupku BHecuTe 10 3—4 Kariu pacTBopa
nepMaHranara kanus. B mepByto mpoOupky go0aBbTe 2—3 Kamid 2 H pacTBopa
CepHOM KHUCIOTBI, BO BTOPYIO — CTOJIbKO K€ BOJBI, B TPEThIO — TaKOe K€
KOJIMYECTBO 2 H pacTBopa THUIpOKcHaa Kamus. Bo Bce mpoOUpKH BHECHTE IO
OJJHOMY MHKpPOULINATEI KPUCTAUIMYECKOrO CyJib(pUTa HATpUs U IEepeMellaiTe
coaepKUMOe MPoOUpoK. OTMETHTE U3MEHEHHS OKPACKH B MPOOHpPKaX.
3anucy Oanmnvix onvima. 1. Hanummre ypaBHEHHS peEaKIMid BOCCTAHOBJIEHUS
IepMaHraHaTa Kajusl B KUCJION, HEUTpaJIbHOM U IIEJIOYHON Cpellax, YUUThIBasi, YTO
nepmanranar nod MnOs uMeeT (HHOIETOBYIO OKpPacKy, MauraHar HoH MnQs> —
3enenyro, a moH Mn?* Gecuseren, ocamok 6yporo nsera — okcua mMapranua (IV) -
MnO..

2. MeroaoM 31eKTpOHHOr0 Oatanca noadepute Ko3pHUIHEHTHI.

3.  VYkaxuTe  OKUCIWUTENb,  BOCCTAHOBHUTENb,  IPOLECCHl  OKHUCIICHUS,
BOCCTaHOBJICHUSI.

4. Jlo KakOM CTENEHU OKMCICHHS BOCCTAHABIMBAECTCS IE€pPMaHraHaT Kajus B
pactBopax, umeromux pH > 7, pH = 7, pH < 7?7 CkoabKOo OKHUCIUTEIbHBIX

3KBHUBAJIEHTOB conepxkutca B 1 Moiabs KMNO4 B kaxxa0M U3 3TUX citydaeB?

OmnbiT 1. OTHOLIEHHE METAJUIOB PA3HOH AKTUBHOCTH K KHUCJIOTAM -
OKHCJIMTEJSIM, KHCJIOTAM-HEOKHUCJIUTEISIM U PACTBOPaM IIeJ104 eil.
A) XuMHYeCKHE PeaKIIMd METAJJIOB ¢ KOHIEHTPUPOBAHHOW CEPHOM
KHCJIOTOH

Konyenmpupoeannas  cepnas  xucioma  3a  cuem — MAKCUMATbHOU
NOJIOJHCUMENbHOU  CMENeHU OKUCAEHUS UYEHMPANbHO20 JIeMeHma S8Jsemcs
KUCIOMOU-OKUCTIUMETLEM.

Ilpu e3aumooeiicmeuu Konyenmpupogartou ceprou xuciomol H2SOs ¢
MEMANAMU BO3MONCHBIMU NPOOYKmMamu eoccmanosienus aeusromes: SOz2; S; HaS.
Cmenenv 6occmanoénenus S*°® sasucum om axmusnocmu memannos. Hanpumep,
KOHYEHMPUPOBAHHASL CEPHASL KUCIOMA 80CCMAHABIUBAECMCSL:

a) HeakmugHvimu memaniamu 0o SOy,

6) memannamu cpeornei akmusnocmu (mexcoy Mn u Hz) nocieoosamenvro
om SO2 do S°

8) axmusHviMu memasiamu (cmoswuu negee Mn) oo HrS



Ha memannor Cr, Fe, Al, Au, PtH>SOa(x) Hne Oeiicméyem npu HU3ZKUX
memnepamypax.

Boimosnenne. [lomecture B Tpu NMpOOUPKHU MO KYCOUYKY METAJJIOB — MEIH,
MMHKAa W MarHus. B kaxayo nOpoObupky m00aBbTE€ CepHYIO  KUCIOMY
KOHYEeHMpUuposanHyio, 4To0bl OHa TOKpbUIA METalTbl (paboTailTe B BBITSKHOM
mKady Npy BKIIOYEHHOW BEHTHIIALMH!).

3ananue. 3anKuch JAHHBIX ONBITA.

Onuinre HaOIIOAEHUS.

CocTaBbTe ypaBHCHHUS COOTBETCTBYIOIINUX PEAKITHH.

+6

Cu® + HoSOu(k) —
Zn° + HySO4(x) —
Mg® + HzS04(k) —

PaccraBpTe KOX(h(UIMEHTH METOJOM JJIEKTPOHHOTO OamaHca. YKaKHTE
BOCCTaHOBHTEJIb, OKUCIIUTEINb, & TAKXKE MPOIIECCHI OKUCICHUS U BOCCTAHOBJICHHMSI.

bB)Xumudeckue peakuuy MeTAVI0B ¢ Pa30aBJICHHOI CePHON KHUCI0TOH

[Tomectute B Tpu OpOOUPKU MO KYCOUKY METAIVIOB — MEJIM, IIMHKA U MarHusl.
B kaxnayio npoOupKy a00aBbTE cepHYlo Kuciomy pa3oasieHHyio, 4ToObl OHa
MOKpbLUIa MeTaITbl. B Monekyne pa3doaBieHHOM CEpHOM KUCTOTHI POIb OKUCTUTEIS
BBITIOJTHSAET MOH Bojopoaa H*.

3ananue . 3anKCh JaHHBIX ONBITA.

Onuiure HaAOIFOICHNS. CocraBbTe YPaBHEHUS NpOMeKarouux
COOTBETCTBYIOIIUX peakiuii. PaccTaBbTe KO3(D(GUIIMEHTH METOIOM 3JIEKTPOHHOTO
OasaHca. YKaXuTe BOCCTAHOBUTENb, OKUCIUTENb, a TAKKE MPOLECChl OKUCIICHUS U
BOCCTAHOBJICHHSI.

Cu® + H2SO4(pas06) —
Zn® + HyS04(paz6) —
Mg° + H2SO4(paz6) —

B)XuMuyeckue peakuuy MeTAJJI0B CO 1IeJ109aMu

C pacmeopom wenouu 83aumMooelcmayom Memaivl, OKCUObL U 2UOPOKCUObL
Komopulx 001a0arom am@pomepHbiMu C8OUCMBAMU.

Beinonnenune 3aganus. M3 Tpex npennokeHHbIX B onblTax A U b Meramios
BbIOEpUTE METaUl, HMEIOMMA amM(pOTEepHbIE CBONCTBA CBOUX OKCHAOB H
TUAPOKCUAOB, TIPU OTOM CTOSLIMUA 10 BOAOPOAA B PAAY CTaHAAPTHBIX



ANEKTPOAHBIX TMOTeHIManoB. OmnycTure MeTaul B MNPOOHUPKY C PacTBOPOM
TUAPOKCHUA HATPHUS.

3ananue .3anuch JAHHBIX ONBITA.

Onummute HabmoaeHus. CocTaBbTe YpaBHEHHE COOTBETCTBYIOIIECH PEaKIUU.
B nponaykrax peaknmm 3Toro Meramia ¢ pactBopoM menoun NaOH ykaxure ero
pacmeopumyro  KoOMniekcHylo coib. PacctaBbTe KOI(P(OUIIMEHTHI METOAO0M
AJIEKTPOHHOTO OamaHca. YKaXuUTE€ BOCCTAaHOBUTENb, OKHUCIHUTENb, a TaKXKe
MPOLIECCHI OKUCIICHUSI U BOCCTAHOBJICHUSI.

KoHTpoJbHBIE BONIPOCHI
1. Yo Ha3wIBaeTcs cTenenbto okucienus? Kak ee onpenenstor?

2. Onpenenure CTENEHb OKUCIEHUS XpoMa B creayronmx coequHeHusx: KoCrOg,
Cr,03, NaCrOz, Cr(S0s)s3, CrCl,, Nas[Cr(OH)g].
3. JlaiiTe onpenencHusl NOHATUSAM «OKHUCIUTENb, BOCCTAHOBUTENbY, IPUBEAUTE

IIPUMEPBI BAXKHEUIINX OKUCIUTENIEH U BOCCTAHOBUTENEH.
4. YkaxuTe, B KAKUX U3 IPUBEICHHBIX HUKE MTPOLIECCOB MPOUCXOIUT OKHUCIICHUE,
a B KAKMX — BOCCTaHOBJICHUE?

MnQOs — Mn*?;  SnO — Sn0O7; CIt — CIOs%; NH; —NO
Al— AlO;'; S°— S?2; MnO; — Mn° ; Pb** — Pb*2,
Mg*? — Mg ;PH3 — H3POs ; AlO;' — Al; Fe*®— Fe*,
P,0s — PH3; MnO ;' — Mn; Fe*? — H;FeOs; Mn*?>— MnOs.
NHz; — NO; Fe — Fe203; SnO2 —SnO; CrO,?— CrO.
ZnO,*— Zn; PbO — PbO2; NO," — NHjs; CrO,?— Cr
BrO ;l —Bry; Ni(OH)3 — Ni(OH)2; MnO>—MnO Zl ; S—SO 4_2 .
NO,'— NO;"; Al — AlO;*; Cl,.07 — CIO™}; Mn**— MnO?
Mn*?2— MnO,?; C1*"— HCI; FeO,' —Fe; SO;*— SO /.
l,— 10;'; MnO; — Mn; NO — NHz; H2S — SO..

5. Kakme w3 cruexpyoommx  peakuud  OTHOCATCA K  OKHCIMTEIbHO-

BOCCTaHOBI/ITeHBHBIM?
NH4Cl = NH; + HCI

Zn + 2HCI = ZnCl; + H»
2Na + 2H.O = 2NaOH + H:
CaO + SOz = CaSOq

NaOH + HNO3z = NaNOs + H20
[Touemy?

6. Kakue cBOiCTBa MPOSIBISIIOT B OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX
BEIIECTBA, MCXOMAS W3 CTEMEHW OKUCJIEHHUS JJIEMEHTa, YKa3aHHOrO0 B CKOOKe?
JlaiTeMOTUBUPOBAHHBIMOTBET.

H2SO0s, H2S, SO3 (S)

Mn, KMnOs, MnO> (Mn)



K2Cr207, Cr, Cr203 (Cn)

HNO2, NHz, NO (N)
Fe, Fe20s, HoFeOq (Fe)
K2MnOs, MN207, MNO  (Mn)
SOy, S, H2SOq4 (S)
HC1, Clz, HC104 (Ch
MoO, Mo, MoOQs. (Mo)
K2CrQOs, Cr, NaCrO; (Cr)

7. Ucnonb3ys MeTOn 3JIEKTPOHHOro OanaHca, MOAOEpUTE CTEXHOMETPHUECKHE
KO3(G(ULIMEHTBI, OINpEeAeTUTEe OKHUCIUTEb W  BOCCTAHOBUTENb, IPOLECCHI

OKHUCJIEHUS W BOCCTAaHOBJIEHUS, THI cienyromux OBP:
Cu + HNO3z — Cu(NO3)2 + NO + H.0O

P + H,SOs — H3POs + SOz + HO
Cl, + HHO — HCl + HCIOq4
NHsNO, — N2 + H.O

HS + HIO; — S + J» + HO

S + KOH — KsS + KSO3; + H.O
KMnOs — KoMnOs + MnO; + Oy

HCIO4 + H2SO3 — HCI + H,SOq
NHsz + O, — NO + H,O
Cu + HNO3 — Cu(NO3)2 + NO + H.O

Kelic-3aganme nmo teme «I'ajibBaHUYECKHE 3JIEMEHTBI»
Onpir 1. TanbBaHuyeckud 3jaemeHT THna Jlanmas-SAxkodu ¢

KOHIUEHTPALMOHHOI moJisspu3anueit

IIpu6ops1 n peakTuBbl: pactBopel: CuSOs4, 1 H, ZnSO4, 1 H, KC1 (HackiL.);
3JIEKTPOJIbl — IIUHKOBBIM M MEJIHBIN; BOJIBTMETP; CTaKaHbl BMECTUMOCTHIO 200 mil,
MOJIOCKH (PUITBTPOBAILHOM Oymarm.

Boinoninenne padorbl. (O3HAKOMBTECH CO CXEMOW TajbBaHUYECKOTO
3JIEMEHTA.

B 1Ba cTakaHa HaJelTe pacTBOPLI OAMHAKOBON KOHIIEHTpAuK 1 Mob/mm®:
B IIEPBBIN — cylbdaTa IMHKA, BO BTOPOH - Cyib(dara Meau.

OnyctuTe B pacTBOPHI CBOMX COJIEM IIMHKOBYIO U MEIHYIO IIJIACTHHBI,
COCIMHUTE MX TMOCPEJICTBOM MEIHOW MPOBOJOYKU C rajbBaHOMETPOM, COOJIIOIast
MOJISIPHOCTH.
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JlBa crakana Ha 200 cM® (1), smekrpoas! (2), coeAMHHUTENbHBIE NPoBoaa (3), IEKTPOIMTHBIA
MOCTHK (4), TaibBaHOMETP (5).

«3aMKHHUTE» PACTBOPbI B CTAKaHAX SJICKTPOJIMTHBIM MOCTUKOM, 3alOJIHEHHBIM
HaCBIIICHHBIM pacTBopoM xsopuaa kams KCIl, nmpurorosieHHoM Ha arap-arape,
T.€. 3AMKHUTE TAJIbBAHUYECKYIO 1I€Mb. Uepe3 MATh MUHYT MOCIE 3aMbIKaHUS LETH
U3MEPHhTE BOJIBTMETPOM HaNpsbDKEHHE paboTarolero sjaeMeHTa (ToYHee MajieHue
HaIpSHKEHUS, 3aBUCSIIEE OT CONPOTUBRIICHUS TAIbBAHOMETPA).
3amanue. 3anuch JaHHBLIX ONbITA.

1) 3adukcupyiite nokazanust BOIbTMETpa: Egacra = B,

2) PaccuuraiiTe TEOPETUYECKH HAMPSKCHWE TallbBAHUYECKOrO 3JIEMCHTA,
TOJIL3YSICh 3HAUYECHUSIMU CTAHJAPTHBIX JIEKTPOAHBIX MOTEHIUANOB Ereop = B,

3) Borunciure KITJ] u3ydaemMoro raibBaHHUECKOrO 3JIEMCHTA:

KIT = Egacr/Ereop.-100 %.

4) OOBsICHUTE TPUUMHY BO3HUKHOBEHUS IBOMHOTO AJIEKTPUUECKOTO CIIOS Ha
TPaHUIE METAJUI-PACTBOP €r0 COJIM Ha IIMHKOBOM M MEIHOM 3JIKTPOaXx.

5) CocraBbTe ypaBHEHHS peakiMi, MPOTEKAIOIIUX Ha  D3JEKTPoJax
TraJIbBAHWUYECKOTO 3JIEMEHTa, M CYMMApHOE YpaBHEHHE XUMHUUYECKOW pEakiuu, B
pe3yabTaTe KOTOPOU BO3ZHUKAET DJIEKTPUYECKUN TOK B JAHHOM DBJIEMEHTE. Y KAXKUTE
THUII PEAKIUU.

6) Ilosicuute, mouemy Ha mnpaktuke OJ[C raapBaHMYECKOrO >JIEMEHTA
MEHBIIIE, YeM TEOPETUUYECKH PACCUMTAHHAsI BEIMYMHA?

7) SlBnsercs NaHHBIA TaJlbBaHUYECKUH dJIeMEHT o0patuMbiM? OTBeT
MOTHUBHPYHTE.

8) VYkaxuTe, ImpU KaKuX YCJIOBHSX padoTa JaHHOTO TaJlbBaHUYECKOIO
3JIEMEHTA MOXET MPEKPATUTHCS?

9) KaKYI-O poJib B pa60Te TaJIbBAHHUYCCKOI'O JJICMCHTA  BBIIIOJIHACT
BJIGKTpOJIHTHBIﬁ MOCTHUK?

OnbiT 2. H3ydyenue padoTbl KOHUEHTPALUMOHHOIO0 TaJbBAHUYECKOI 0
3JIeMeHTa

Boinoninenune padornl. B 1Ba crakaHumka HajielTe pacTBOpHI cyib(dara
IIMHKA Pa3sHOM KOHIIEHTPAIMU: MEPBLIA ¢ KOHIEeHTpaiued 1 mons/am3, BTopoi -
0,001 momb/om3:



OnyctuTe B pacTBOPHl LMHKOBBIE MOJIOCKH, COEIMHUTE UX IMOCPEICTBOM
MIPOBOOB C rajlbBAaHOMETPOM, COOJIIO/1asl MOISPHOCTH.

CoeauHuTe  pacTBOpPBl B CTAKAHAaX  JJIEKTPOJMTHBIM  MOCTHUKOM,
3aI0JIHEHHBIM HACHIIIEHHBIM pacTBOpoM xstopua kamust KCI.

3aganue. 3anuch JAHHBIX ONBITA.

OTKIJIOHSETCS JIU CTpeJiKa rajibBaHoMeTpa’?

Paccuuraitite Teopernueckoe 3HaueHune I/[C 3TOro sjmeMeHTa U CpaBHUTE
pacueTHbIE JaHHBIE C ONBITHBIMU BEIMYHMHAMU

CocTaBbTe CXeMy KOHILIEHTPAIMOHHOI'O rajbBaHUYECKOI0 AJIEMEHTA!

(-)Anon (+)Karon

CocTaBbTe JEKTPOHHO-MOHHBIE YPABHEHMU S, IPOTEKAIOIIKE B
MIOJIy2JIEMEHTAX: Ha aHOJE; Ha KaTOJeE.

Brruucnure noreHuman Kaxaoro a1eKTpoaa no ypasHeHuto HepHera,
HOJIb3YSICh TAONNIIEH CTAaHIAPTHBIX JIEKTPOAHBIX TOTEHIINAIOB

Paccumnraiite 3/C KOHIIEHTPalHOHHOTO rajJbBaHUYECKOIO AIEMEHTA.

KonTpoabhbie Bonpochl ['anbBaHuYecKue 3J1eMeHThI

1. UYro nmpencraBnsier coboii rampBaHuueckuit anement (['D)?  Tunms
rajbBaHUYECKUX IJIIEMEHTOB.

2.Kakune nponeccesl NpoTEKaroT B raJIbBAHUYECKUX JIEMEHTAX ?

3. U3 kakux 00s3aTeNbHBIX 3JEMEHTOB COCTOST pa3MYHbIe KOHCTPYKIIUU
raJbBaHUYECKUX 3JIEMEHTOB?

4. Kaxon s5eKkTpoj Ha3biBaeTcsa aHoaoM B ['D? Kakue mporeccsl Ha HEM MPOTEKA.T
B XOJI€ peaKIuu?

5. Kakon snektpon HasbiBaeTca karogom B ['D? Kakume mnpoumecchl Ha HEM
MPOTEKAIOT B XOJI€ peaKInu?

6.Kakoii THD XMMHYECKOM pEaKkUHH CIYKAT HCTOYHUKOM ITOCTOSIHHOI'O
3JIEKTPUYECKOTO TOKA?

7.¥YpaBHenue HepHcera. B kakor 3aBUCMMOCTH HAXOJIUTCA MTOTEHUIMAT DJIEKTPOAA U

AKTUBHOCTh MOHA (KOHILIEHTpalUs pacTBopa)?

8.SBnsiercst u anemeHT THna Janmsna-Akoou o6paTuMbiM?

9.J1o xakux nop Oyner paboTarh rajibBaHUYECKU d5ieMenTTUna Januansg-Akoou?
10. SABnenue nonsipuzanuu B I'D.

11. CymHoCTh aHOTHOM NOJIAPU3ALIH.

12. CymHOCTh KaTOAHOM OIS pU3ALIUH.

13. YCcTpoicTBO BOJOPOAHOTO JIEKTPOIA.

14.Yemy paBna DJIC rampBaHumdeckoro sjieMeHTa? MoxeT ee BeIu4uHa ObITh
MEHBIIIE WIA paBHA HYJIO?

Keiic-3a1anue mo reme «JIEKTPOJIHM3 PACTBOPOB COJIEi»

OnpIT 1. DieKTp o3 pacTBOpa MOAMIA KAJINS ¢ HHEPTHBIMHA
3JIEKTPOAMH



O6opynoBanue um matepuaibl. 1. Bompramerp I'odpmana (pucyHok ) 2.
Hctounuk mocrosaHoro toka. 3. Momamm kamms KJ (10 %-b1ii pactBop). 4.
Kpaxwmain (1 %-biiipacTBop).

Bommosnenne. B npubop HazeiiTe pacTBop moauaa Kaiusg U J00aBbTe
HEMHOT'O pacTBOpa Kpaxmana. Bkirounte Tok. Uepe3 HECKOIBKO CEKYH]T Ha aHOJIE
MOSIBIISIETCS CUHSISA OKpAcKa, XapakTepHas JIJIsl hoAa B IPUCYTCTBUM Kpaxmaa.

3ananue. 3amuch JAHHBIX ONBITA. DJEKTPOJIU3 BBIPA3UTE YPABHEHUSAMU
OBP: Ha karoze u aHoJie, a TAK)K€ CYMMapHOE YpaBHEHUE PEAKIINM.

[Ipu MOJIb30BaHUH BOJIbTAMETPOM I'opmana BOZIOPOJ
o0HapyXHBaeTCs MOHKUTAHUEM, a KHCIIOPOJ — BOCIIAMEHEHUEM TICIOIIEH JTyYnHKH.

OnpIT 2. DJIeKTpPOJIU3 pacTtBopa cyjb(ara Meaum ¢ HEPacTBOPHUMBIM
aHOIOM

Boinosinenne. B U-00pa3Hyro TpyOKy (B ONBITE 3TO 3JIEKTPOIMU3EP) HATIEHTE
no nosoBunbl 0,1M pactBop cynbdara menu. B o6a konena onyctute rpaduToBbIC
AIEKTPOBI, COCTMHEHHBIC C BHIPSMUTETIEM. BRIIpSAMUTETH TOAKIIOYUTE B CeTh. B
TeYCHHUE 3-4 MUHYT Yepe3 dJAESKTPOJIUT MPOITYCTUTE IITSKTPUUECK U TOK.

3aganue. 3anuch JaHHBIX onmbIiTa. OTMETHTE, YTO HA AHOJE BBIICIIACTCS
ra3, a Ha Karojie KpacHbli HaN€T Meau. CocTaBbTe CXEMY JJIEKTPOJIM3a pacTBOpa
cynbdara Meaw, HANUIIATE YPAaBHEHUS pEakUuid aHOAHOTO U KaTOJHOTO
IIPOLIECCOB.

OmnbiT 3. DJieKTpOoIN3 pacTBopa cyiabdara Meau ¢ pACTBOPUMBIM aHOIOM
Boimonnenne. I[loMeHsHTE MOMIOCHOCTh JNEKTPOAOB B ombiTe No 3.
[Iponnycture osnekTtpuueckuii TOK. Poib aHojga Tenepbp BBINOJIHSET MEb,
HAKOIUJICHHAs! HA KaToJe B omnbITe Ne 2.
3ananme. 3amuch JaHHBIX onbITa. OTMETbTE, YTO MaTepual aHoAa
(HaKorIeHHass Mefb) TnepeHocutcss Ha katol. CocTaBbTE€ YpaBHEHHUSI PEAKIIUM
AHOJHOI'0 U KaTOJIHOT'O IIPOLECCOB.

KonTposbHbIe BONPOCHI

1.Boaublii pacTBOp comepkuT cMech katnmoHoB Cu?*, Zn?*, Ag'. B kakoii
IOCJIEJOBATENLHOCTH  OYAyT BOCCTAHABIMBATLCHA  yKA3aHHBIE HOHBI  IIPH
3NIeKTpoIIn3e?



2. Kakue OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IMPOLECCHl MPOTEKAIOT Y
AIIEKTPOAOB TIPH AIEKTPOTN3e BOAHBIX pacTBOpoB coieit: 1) KNOgz; 2) CaCly;

3) ZnSO4? AHOZ YTrOJIbHBIH.

3. Kakme peakuuu m0pOTEKAIOT Ha DJJIEKTPOAaX M KaKue MPOJYKTHI
nonydatorcs npu snektponuze NaOH: a) B pacmmaBieHHOM cocTosHUM; 0) B
BOJTHOM pacTBOpe?

4.KakoB MOpsAIOK pa3psAKd KaTHOHOB HA KaTOJE MPH JICKTPOJIN3€ BOIHBIX
PACTBOPOB AJIEKTPOJIUTOB?

5.KakoB mopsiiok pa3psakd aHWOHOB Ha AHOJENPU DJICKTPOJIM3E BOIHBIX
PaCTBOPOB AJIEKTPOJUTOB?

6.Kakue Buabl snekTposusa paznuyaroT? OT Kakux (aKTOPOB 3aBUCSIT
0COOEHHOCTH MpoIecca IEKTPOoIn3a?

7.1lpuBeauTe MpuMepbl HEPACTBOPUMBIX HHEPTHBIX 2JIEKTPOJIOB.

8.Kakme »omekTpompl CiayKaT B KadyeCTBE AaKTHBHBIX DJIEKTPOJIOB MpHU
MIPOBEJECHUHU 3JIEKTPOJIn3a’?

9.0T kakux (akTOpOB 3aBUCHUT IMOCIEI0BATECIBHOCTD PA3PSIKH aHHOHOB Ha
aHone?

10.Kakue Metamisl Heab3s MOTYyYUTh 3JIEKTPOIU30M BOJIHBIX PACTBOPOB UX
conen?

Keiic-3aganue mo reme

« Koppo3usi ¥ 3a11uTa METAJLJIOB U CILIABOBY
Onbit 1. Koppo3usi npu KOHTAaKTe [JBYX Pa3HOPOIHBIX
MeTaJLI0B.
HccnenoBanne MexaHU3Ma 3IJIEKTPOXUMHUYECKOU KOppo3uu
META/IOB
PeakTuBBI M MaTepuajbl: [IMHKOBAasS U MEIHAS IUIACTHUHBI C 3WKUMOM; 2 H
pactBop HxSO4, nucTrimmpoBanHas Boja.
BoinosiHenune. 3arogHUTE XUMHYECKHM CTakaHYMK Ha 2/3 pacTBOpPOM
CEPHOU KHCIIOTHI.
Onyctrute B pacTBOp IIMHKOBYIO M METHYIO TUIACTHHBI, CIIEAs, YTOOBI TUTACTUHBI HE
KOHTaKTUPOBAIM APYT C ApyroM. 3aduKCUPOBATH BBIACICHHUE BOJIOPOIAa HA OJTHOM
U3 IUIACTHH.
CoeanHNTe C MOMOIIBIO 3QKUMA ITUHKOBYIO M MEIHYIO IUIACTHHBI, CIIENsl, YTOObI
IJIACTHHBI KOHTAKTUPOBAJIM APYT ¢ ApyroM. Yro uzmenmwiocs? [Touemy?
3ananue. 3amich TAHHBIX OIBITA.
1) CnenaiiTe BBIBOJBI, 10 KaKOMY MEXaHHU3My MPOTEKAeT KOPPO3US MeTalia B
pPa3HBIX CIydasX: TpPU 3aMKHYTOM U Pa30MKHYTOM LENH TalbBaHUYECKOTO
AJeMEHTA.
2) Hanummure cxemy KOppO3HH IIUHKA B IPUCYTCTBUU MEIH B KHUCIIOTE.
OmnbiT 2. Koppo3usi OHMHKOBAHHOT O U JIY;KEHOI' 0 7KeJie3a B KUCJION cpene



Boinonnenne. B n1Be npoOupku HameWte Ha 1/2 ux o0bema
JTUCTUJUIMPOBAHHON BOJABI, U N00aBbTE MO 2-3 Kamjiu 2 H pacTBOpa CEpHOMU
kuciorel ¥ rekcannanodeppata(lll) xamus K3[Fe(CN)e], koTopslii sBIsSETCS
YYBCTBUTEIBHBIM DPEAKTUBOM Ha HMOHBI  Fe?* | ¢ KOTOpBIM JaeT CHHee
okpamuBaHue. PacTBopsl Xopolio IepeMemanTe naioukoi. B ogny npoOupky
MOMECTHTE 2-3 KyCcOuKa JY>KEHOI0 JKeJie3a, a B APYryI0 - OLIMHKOBAHHOTO JKelie3a
(mIpenBapuUTEIbHO HAPYIIUB MOKPHITHS HaXJauHOW Oymaroil B AByX ciiydasx).
3aganue. 3amich JaHHBIX onbITa. B Kakoil mpoOupke cnycTs BpeMs MOSBHIOCH
cuhee okpammuBaHue? CoOCTaBbTECXEMY KOPPO3UHM OIMHKOBAHHOIO JKElie3a C
HapyLICHHBIM TMOKPHITUEMB KHUCJON cpezne.CocTaBbTecXeMy KOPPO3HHITY>KEHOTO
Kelle3a C HapyIIEHHBIM MOKPBITHEMB KHCIIOW cpene.YKaxuTe MepBUYHbIC U
BTOPUYHBIE MPOAYKTHI AIEKTPOXUMHUYECKON KOPPO3HH, a TaKXKe, KaKUEe HMOHBI B
KHUCIION Ccpejie BBIMOIHSIOT POJib Aenosipu3aropa?

KOHTp OJIbHBIE€ BOIIPOCHI

l.IToueMy TexXHUUYECKOE IKEJI€30 TMOJBEpPracTcsa KOPpO3UU B OOJIbIIECH
CTEIEHH, YEM XUMHUUYECKN yucToe? J[aiiTe MOTUBUPOBAaHHBIN OTBET.

2. Kak Oyzner BIMATH Ha KOPPO3WIO LIMHKA KOHTAKT €ro ¢ Hukeiem? Jlaiite
MOTHBHUPOBAHHBIN OTBET.

3. AmoMuHu ckienaH ¢ meapto. Kakoil u3 metaiioB OyaeT mojBeprarbCs
KOPpPO3UH, €CJIM 3TH METAJUIBI IIOMATYT B KUCIYIO Cpeay?

4. IloueMy TEXHUYECKUE METAJUIBI ITOABEPratOTCa KOPPO3UU
B OOJIbIIICH CTENIEHU, YeM XUMHUYECKH YUCThIe MeTaUIbl? JlaiiTe MOTHBUPOBAHHBIH
OTBET

5. B yeM CyTh IPOTEKTOPHOM 3alUTHl METAJNIOB OT KOPPO3UU?

6. [loueMy TeXHMYECKHUH IIMHK TMIOJABEPracTCs KOPPO3UH B  OOJBIICH
CTEINEHH, YEM XUMHYECKN YUCThIN? JlaliTe MOTUBUPOBAHHBIN OTBET.

7. llepeunciure MeTOABI 3alUTHl METAUIOB OT Koppo3uu. IIpuBenure
MPUMEPBI NPUMEHEHUSI HEMETAIUIMYECKUX MOKPBITUH.

8. IloueMy mnpu NOBPEKIECHUM IOBEPXHOCTH JIY’KEHOTO XKeje3a KOppo3us
xenesza ycunuaerca? [laiiTe MOTUBUPOBAHHBIN OTBET.

9. Kak Oyner BMMsITHP Ha KOPPO3UIO MarHusl KOHTaKT ero ¢ mennto? Jlaiite
MOTHUBHPOBAHHBIN OTBET.

10.CranpbHOEe  W3A€nMEe MOKPHITO  cepedpoM. bBymer nu coxpaHeHO
3alIUTHOE JCHCTBUE  cepedpa mocie TOBpeXKACHUS MOoBepxHOcTU? Jlaiite
MOTHUBUPOBAHHBIN OTBET.

11. Kak Busier BenmmunHapH cpefpl Ha CKOPOCTh KOPPO3HUM KeJe3a U IUHKA?
[Touemy?

12. Kak Oyner BIMATH Ha KOPPO3UIO Kejie3a KOHTAaKT ero ¢ menbro? Jlairte
MOTHUBHPOBAHHBIN OTBET.

13. Kakue NOKphITHS Ha3bIBAIOTCA aHOAHBIMM? KartoaHbiMu? IIpuBeaute
MIPUMEPBI TAKUX TTOKPBITHH.



14. Kakoil meron »¢¢exkTuBHEE NpU 3alIUTE OT KOPPO3UU EMKOCTEH JUis
MIEPEBO3KU arpeCCUBHBIX KUAKOCTEN? OTBET MOTUBUPYMTE.

15. CranpHoe wu3Aenue MOKPHITO cepeOpoM. byner nm moaseprarbces
KOPPO3UH CTAJIBHOE W3JEINE IPHU IOBPEKICHUHA 3aLIUTHOTO IOKPBITHS?

16. B kakux cpenax posib AEMOJSPU3ATOPA BBIOIHAET KUCIOPO,
a B KaKUX Cpelax — MOHBI BOJAOPOJA IIPH AJIEKTPOXUMHUYECKON KOPPO3HH?

17. KakoBbl TNEpBUYHBIE NPOLIECCHI MPU IIEKTPOXUMUYECKOU KOPPO3UHU
TEXHUYECKUX METAIUIOB U CILIABOB?

18. Kakoit wmetamn MOJABEPracTcss KOPpPO3UMM NIPU KOHTAKTE JIBYX
Pa3HOPOJHBIX METAIJIOB B CPENIAX JIEKTPOJIUTOB?

19. Yro sBnsiercs MpoOAYKTOM KOPPO3WH OIMHKOBAHHOTO JKEJI€3a B KUCIIOU
cpene?

20. Yro sABiIs€TCA MPOAYKTOM KOPPO3HH JIYXKEHOI'O KeJle3a B HEUTpalbHOU
cpene?

21. Kakue mapameTpbl OKa3bIBAIOT BIUSHHUE HAa CKOPOCTb KOPPO3HUH MpU
KOHTAKT€ Pa3HOPOAHBIX METAJUIOB?

TecTOoBbBIE 3aaHUA

Bapuanrt 1

1. B pacTBOp 3JIEKTpOIUTA, COACPHKALIECTO PACTBOPEHHBIN
KHUCJIOPOJI, OIYCTUJIA IIMHKOBYIO IUIACTUHKY Y LIMHKOBYIO MJIACTUHKY,
YaCTUYHO MOKPBITYIO MEbI0. B KakoM ciiydae mpoiecc KOppo3uu
[IMHKA MPOUCXOIUT UHTEHCUBHEEe? JlaliTe cxemy mpoliecca.

a) UHTEHCUBHEE KOPPOAUPYET IUHKOBASI MJIACTUHKA,;

0) UHTEHCHUBHEE KOPPOAUPYET IIUHKOBASI MJIACTUHKA, YACTUYHO
MOKPBITAs] MEBIO;

B) KOppO3Usl IIUHKA MPOTEKAET O€3 U3MEHEHUM.

2. YKaXuTe MEeTall, UICIIOJIb3YEeMbIU IMPU MPOTEKTOPHOM 3aIlUTE

MKEJIE3HBIX U3JEIUi OT Koppo3uu. [Touemy?
a) Ag 0) Co B) Sn r) Mg.

Bapuanr 2

1. Kak npoucxoauT atMocqepHas KOppo3us kKelie3a, MOKPhITOTO
CJIOEM HHKEIISl, €CIIM MMOKPBhITUE HAapylIeHO? [[aiiTe cxemy mponecca.

a) KOPPOAUPYET MOKPHITHUE;

0) pa3pymarTcs 006a MeTaia;

B) KOPPOJIUPYET KEIE30;

') HE U3MEHSIETCS HU JKeNe30, HU HUKEIb.

2. [1py KOHTaKTE, C KAKUM METAUIOM Hanbosee OBICTPO MpOTEeKaeT



KOppO3Hs kKele3a?
a) Fe/Ni  0) Fe/Sn B) Fe/Cd r) Fe/Pb.

Bapuant 3

1. Kak npoucxoaut atMmocepHas KOppo3us OLIUHKOBAHHOTO
JKeJie3a Py HapylIeHUr NOoKpbITuA? JlaTe cxemy mpoiecca.

a) pa3pyuiarTcs 00a MeTaia;

0) KOPPOAUPYET KeJe30;

B) pa3pyliaeTcsi HOKPHITUE;

') HE U3MEHSETCS] HU LIMHK, HU JKEJIE30.

2. Kakue ydyacTku moBepXHOCTH IIMHKA Mpu TuddepeHimantbHon
a’paluu ciayxat karoaoM. [Touemy?

a) IJIOXO adpUPyEMBbIC; 0) XOpOIII0 a’pUpyEeMBIE.

Bapuanr 4

1. B pacTBOp COJIIHOM KUCJIOTHI TOMECTHIIM [ITUHKOBYIO MIACTUHKY
U IIUHKOBYIO TUIACTUHY, YaCTUYHO MOKPBITYIO HUKeNIeM. B kakom ciydae
MPOIIECC KOPPO3UU IIMHKA MPOUCXOIUT NUHTEHCUBHEee? [laliTe cxemy
nporecca.

a) KOppo3us IMHKA MPOTEeKaeT 0€3 U3MEHEHHUI;

0) UHTEHCHUBHEE KOPPOAUPYET LIMHKOBAS MIIACTUHA;

B) UHTCHCUBHEE KOPPOJAUPYET HUKEIEBOE MOKPHITHUE;

') THTEHCHBHEE KOPPOAUPYET ITMHKOBASI TUIACTUHKA, YACTUYHO
MOKPBITasi HUKEJIEM.

2. I1pu KOHTaKTe, C KAKMM METAJVIOM MPOUCXOAUT MaKCUMAJIbHOE

YCKOPEHUE KOPPO3UH ATTFOMUHHS?
a) Al/Fe 0) Al/Cr B) Al/Co r) Al/Cu.

Bapuanr 5

1. JIBe skele3HbIe TUIACTUHKH, YaCTUYHO IMMOKPBITHIC OJHA OJIOBOM,
Ipyras MebI0, HaXOISITCS BO BIIAXKHOM Bo3ayxe. Ha kakoit u3 atux
IJIACTHHOK ObICTpee oOpasyercs pxkaBunHa? [Touemy? [laitiTe cxemy
MIPOIIECCOB KOPPO3UHU ATUX TIIIACTUHOK. KakoB cocTaB mpoayKTOB
KOPpO3UH XkKeme3a?

a) FeO 0) Fez04 B) Fe(OH), r) FeOOH.

2. Koppo3susi, Kakux MEeTalIOB, YCHIIUBAETCS C MOHM)XeHUEM pH



cpenbl?
a) Fe 0) Ni B) Mn r) Be.

BapuaHnrt 6

1. Kene3noe uzaenne NOKpsLIM CBUHIIOM. Kakoe 3TO MOKphITHE —
aHogHOe uinu kartogHoe? [louemy? Jlaiite cxemy mporecca npu
HapyIICHUU MTOKPBITUSA BO BJIA>KHOM BO3/IyXE U B COJISTHOM KHUCIIOTE.
Kakue npoaykTel KOppo3un 00pa3yroTcsi B IEPBOM U BO BTOPOM
ciay4dasx?

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

2. Kakolt MeTamt He KOppoIupyeT B pa30aBICHHON CEPHOIM KUCIIOTE

B pe3yJbTaTe 00pa30BaHUs 3AIMUTHON TUIEHKU HA €0 MOBEPXHOCTH ?
a) Sn 0) Fe B) Pb r) Zn.

Bapuant 7

1. B uem CyTh IPOTEKTOPHOM 3alIUTHI METAJIJIOB OT KOPPO3UU?
[IpuBeauTe npuMep NPOTEKTOPHOU 3AIUTHI HUKEIA B DJIEKTPOIIUTE,
cojiepKallleM pacTBOpEeHHBIN Kuciiopo. Kakoit Mmetamn Oyner
pa3pymatrbcsi? CoCTaBbTE JIEKTPOHHBIE YPABHEHUS AHOIHOTO U
KaTOAHOTO IMPOLIECCOB KOPPO3HH.

a) pa3pylIaeTcs HUKEINb;

0) pa3pymarTcs 006a MeTaa;

B) HE U3MEHSIETCSI HU MPOTEKTOP, HU HUKED;

I') pa3pyuiaercsi IpoTEeKTop.

2. Kaxkoli MeTamt He KOppoaupyeT B pa30aBICHHON CEPHOM
KHUCJIOTE B pe3yjbTaTe 00pa30BaHus 3alIUTHON INICHKU HA €ro

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

Bapuanr 8

1. Kak npoucxoaut atMmocdepHasi Koppo3us JTy>KEHON Meau IIpu
HapylIeHUu NoKpbITUA? JlaliTe cxemy mpolecca.

a) KOppOJaUupyeT Me/ib;

0) paspymarTcsa o0a MeTala;

B) HE U3MEHSIETCS HU M€Jlb, HU OJIOBO;

I') pa3pylaercst HOKPhITHE.



2. YKa)XUTe METaJIJI, UCIOJIb3YEMbIN TTPH MPOTEKTOPHOM 3aIIUTe

xesesa oT kopposuu. [louemy?
a) Cu 0) Ni B) Zn r) Pb.

Bapuanr 9

1. Kak npoucxoauT atMocepHas KOppo3us JyKEHOT0 KeJie3a pu
HapylIeHUU NOKpeITU? JlaliTe cxemy mporecca.

a) pa3pylIaeTcs MOKPHITUE;

0) KOpPOAUPYET KeJe30;

B) pazpyuiaroTcs oda MeTaa;

') HE U3MEHSIETCSI HU OJIOBO, HU JKEJE30.

2. Kakne ygacTku moBepXHOCTH xkeje3a mpu aud pepeHinanbHoM
aspauuu ciyxat anogom? [louemy?

a) XOpOIIIO a’pupyemMbie, 0) IJI0X0 adpUpPyEMEIE.

Bapuanr 10

1. Keneszo ounHkoBaHo. Kakoit Metain OyAeT pa3pymiaTbes Ipu
KOppO3uH B mieouHou cpene? Uto Oyner mpoucxoauTth Ha aHozae? Uto
OyIeT NpoayKTOM KOPpO3Uu?

a)Fe  06)Zn B) Fe®— 2e- = Fe?'r) Zn®- 2e- = Zn?*

1) Fe(OH)se) Zn(OH):

2. ITpu KOHTaKTe, C KAKUM U3 METAJIJIOB OBICTPEE KOPPOIUPYET

KEJIEC3HOE U3JIeNINe B KUCJION cpene?

a)Zn ©06)Cu B)Mg 1)NiL
Bapuant 11

1. OnoBo coaepkuT npumech Meau. Kakoi u3 MetaiioB OyeT
pa3pymaThcs Ipyu KOppo3uHu B menounon cpeae? Kakoit npoiecce Oyaer
MIPOMCXOJAUTh HA KaTtoje?

a) Menp 0) onoBo B) Sn®-2e- = Sn?'r) O, + 4e- + 2H,0 = 40H".

2. ITpn KOHTaKTe, C KAKUM U3 METAJIJIOB ObICTPEE KOPPOJIUPYET

CBUHIIOBOE M3J/ICIME B MOPCKOM Boje?

a)Mg  0) Fe B) Zn r) Cu.
Bapuant 12

1. HukenupoBaHHOE ke€J1€30 HaXOIUTCS B KUCIION cpeae. UTo



paspymaercs? Kakoii mponecc uaer Ha karoae?
a) HUKEIb 0) Kene30 B) FeO- 2e- = Fe?*
r) Ni%- 2e- = Ni2+):[) 0O, +4e-+2H,0 =40H-
¢) 2H" + 2e- = Ha.
2. Kakue ¢akTopsl yCUIMBAIOT KOPPO3HUIO Kemesa?
a) KOHTaKT C IIUHKOM;
0) noBeiieHne pH snexrponurta (pH>7);
B) MPUCYTCTBHUE B MOBEPXHOCTHOM TieHKe MoHOB Cl".

Bapuanr 13

1. Kakoii mporiecc et Ha aHOJHOM Y4YaCTKE IIPU a3pariiOHHON
KOppO3HM xkemne3a?

a) Fe — 2e- = Fe?*6) 4Fe¢(OH); + O, + 2H,0 = 4Fe(OH);

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

2. Menb conepxut npumech nmuHka. Kakoit uz meraninoB Oyaet
KaTOAOM B MUKPOTaJIbBaHO3JIEMEHTE?

Kakoii niporiecc moiaeT Ha KaToje MPU KOPPO3UHU B KUCIION cpejie?
UYto OyaeT npoayKTOM KOPPO3Uu?

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

r) 2H" + 2e- = Hy° 1) COJb MeAU €) COJIb LINHKA.

Bapuanr 14

1. Kakoit MeTamt OyneT pa3pymiatbCs Mpu KOPPO3UH JaTyHU (Meb
+ IIUHK) B BoAHOM cpene? Ha kakoM MeTasie OyaeT MPOUCXOAUTh
MPOLECC BOCCTAHOBJICHUSA?

a) Cu 0) Zn B) Ha Cu r) Ha Zn.

2 . Kakoli 13 MeTaioB MOXKET CIIY’)KUTh aHOTHBIM ITOKPBITHEM TIO0
HUKEIIO?

a) Melb 0) OJIOBO B) CBHHEI]

') 30J10TO JI) CEPeOpO  €) XPOM.

Bapuanr 15

1. Kakoit MeTami, BXOASIIWN B COCTaB XpOMHPOBAHHOTO JKeJe3a,
OyJIeT pa3pylaThbCs B IEPBYIO OYEPEh IPU KOPPO3UH B IIETOUHOM
cpene? Kakue mpoayKThl IOJy4arOTCA B PE3yIbTATE KOPPO3UU?

a) Fe 0) Cr B) Fe(OH); r) NaCrO»



1) FexO3 ¢) Cr20s.
2. JKeneso ¢ HapyIIEHHBIM OKPBITUEM KaJMUS HAXOIUTCS B
kuciaon cpene. Kakoit metamn pazpymaercs npu 3tom? Kakoil MeTasi

SIBJIAETCI KaTOJIOM?
a) Cd 0) Fe .

Jna  mexkywezo  koumpons  (Kareropus  (rpynma) — yYHHBEpPCAIBHBIX
komnereHuuiino kommnereHuun YK-1. «CnocoOeH oOCyIIecTBIsTh MOMCK,
KPUTHUYECKUN aHallu3 U CUHTE3 WH(OpMaIluU, MPUMEHSITh CUCTEMHBIN MOAXO JJIs
pelIeHHs] TOCTaBIeHHBIX 3a1au»).(Kox 1 HauMeHOBaHHE MHIUKATOPA TOCTHXKEHUS
yHUBepcanbHOM KomneTreHUnnYK-1.2. HaxoguT W KpUTHYECKH aHaIM3UPYET
uH(pOpMaIHIO, HEOOXO UM YIO JUISL peneHus NOCTaBJICHHOMN
sanaun).Hanpasenennocmo «20.03.02,Menuopauus, pexynomueayus u oxpana
3emenby

3aoanun 014 KOHMPOALHLIX padbom
Konrponbnas padora Ne 1

Bapuant Nel

1.YKaxuTe KOMIUIEKCOOOpa30oBaTesib, ONPEACIUTE €ro CTCICHh OKHUCICHUS U
KOOpJMHAIIMOHHOE 4YKclio B KomiutekcHoM coenuHeHun Ko[PtCle]; ompenenute

3apsii KOMIUIEKCHOTO HOHA.
Hanmumure ypaBHenue nucconumanuun KC M BBIPAKECHUE KOHCTAHTHI

HECTOMKOCTU KOMIUIEKCHOT'O MOHA.
2.Ipu kakoil TemrepaType HACTYIUT PABHOBECUE CUCTEMBI:

4HCI(r) + O2(r) 280(1) + 2Cl2(1); A H=—114,42 xJ[x?

XJ0p WM KUCIIOPOA B 3TOM crucTEME SIBIIETCs 00JIe€ CUIIbHBIM OKUCIIUTENEM, U
pH Kakoi temreparype?OTBer MmoTuBupyiTte. [IpuBequTe COOTBETCTBYIOIIME
pacyeTsl.

3. Hamuiure BBIPAKCHUC OJIS1 KOHCTAHTBI pABHOBCCUA CUCTCMBI:
Cew +H20m= COr +Ha

Kak cneagyer u3MeHUTh a) KOHUEHTPALMIO KaXJI0I0 U3 BEIIECTB, 0) TaBIeHue
B CUCTEME, YTOOBI CMECTUTh PABHOBECHE BJIEBO; MTOBBICUTH BBIXO]1 BOJ0pOIa?

4.B KaKOM COCTOSIHUM THOPHIN3AIMITHAXOISITCIICKTPOHHBIC OpOrTaITaTOMA
Oepuiuiis npu 0oOpa3oBaHUU MOJEKynbl xJjopuna oepmrusaBeCl,? M3obpasute
IPOCTPAHCTBEHHYIOT€OMETPUIECKYIO  (popmMy OTOW MOJICKYJIbI, TIPUBEIUTE
Ha3BaHWE, U YKOKUTE BEIIMYMHY BaJCHTHOTO Yyria cBs3u. Ompeaenurte, MoJspHbIC
WIA HET XUMUYECKHE CBA3U B MOJICKYJIC, U TIOJISIpHAS WJIM HET MOJIEKYJa XJIOpuaa
oepurus?



5.CocTtaBbTe€ ypaBHEHUSI pEaKIUMi IMOJYYEHHS BCEX BO3MOXKHBIX COJEH IO
peakuuu MEXIy THUAPOKCHIAOM aMMOHHUA W YroJbHOM Kucinorou. IlpuBemgute
HAa3BaHUs MOJIYYEHHBIX COJIEH.

6. Kakoii wu3 »ieMeHTOB: BaHAAWM WIM MBIIILIK, oOmamgaeT Ooliee
BBIPAXEHHBIMU METAINTMYECKUMHU cBOMCTBaMHU? OTBET OOOCHYHTE.

7.CocTaBbTe DJIEKTPOHHYIO(POPMYIY H  DJIEKTPOHHO-TPAPUUYECKYIOCXEMY
BaJICHTHBIX 3JICKTPOHOB aToMa »JJIEMEHTa C TMOPSAKOBBIM HOMEpoM 35,
OMpEeJIeTUTE BO3MOXKHBIC CTEINEHU OKHUCIEHUS B HOPMAJbHOM U BO30YXKICHHOM
COCTOSIHUSIX aToOMa. YKaXuTe, KaKhe DJIEMEHTHI JIJIi HErO SIBJSIOTCS TMOJHBIMU
aHajoraM, a Kakue — HermoJHbIMU. OTBET MOTUBUPYHTE.

Bapuant Ne2

1.Beruncioure cymmy (n + {) — cyMMapHyrO 3HEPTHIO aTOMHBIX OpOUTAIIEH
3d, 4s u 4p coorBercTBeHHO. Haiiaure, B kKakol MOCI€10BaTENBHOCTH
YBEJIMUUBACTCSI SHEPrus 3TUX opouTaneil (mpasuio KieukoBckoro).

2.CocTaBbTe 3JIEKTPOHHYIO GOPMYIY U DIECKTPOHHO-TPAPUYECKYIO CXEMY
aToMa 3JeMEHTa C MOPSJIKOBBIM HOMEpOM 16, ompeneiauTe BO3MOXKHBIE CTEIICHU
OKHCJICHUSI B HOPMAJIbHOM U BO30YXKJIEHHOM COCTOSIHUSIX aroMa. Y KaKUTe, KaKue
AJIEMEHTBI ISl HEro SBJISIIOTCS TMOJHBIMU aHAJIOTaMH, a KaKhUe — HETOJHBIMHU.
OTBeT MOTHBUPYWTE.

3.B KakoM COCTOSIHUM TMOpUAN3AIMMHAXOIATCAIIEKTPOHHbIE OpOUTaIMaTomMa
KHCIIOpOJIa npu oOpa3oBanmu  Mosekyisl Bombl  H>O?  HM3o6pasute
IPOCTPAHCTBEHHYIOT€OMETPUUECKYIO  (popmMy 9TOM MOJEKYJbl, NPUBEAUTE
HA3BAaHME, U YKAKUTE BEJIMYMHY BAJICHTHOrO yria cBs3u. OnpenenuTe, MoJspHbIe
WIM HET XUMUYECKHE CBSI3U B MOJIEKYJIE, U MOJSIPHAS MJIM HET MOJIEKYJ1a BOJIbI?

4.CocTaBbTe ypaBHEHHs PEAKIUN TOJYYCHHUS BCEX BO3MOXHBIX COJICH IO
peakiuun Mexay ruapokcugaoMm xpoma (IIl) u cepuoit kucioroi. IlpuBenure
Ha3BaHUS MOTYYECHHBIX COJICH.

5.YkaXuTe KOMILIEKCOOOpa30BaTeb, OIMPEACIUTE €ro CTeIeHb OKHUCICHUS U
KOOpAMHAMOHHOEe  4ucio B koMiuiekcHoM  coeamHeHHHNas[Co(NO,)e];
OIIPEICINTE 3aps] KOMILUIEKCHOTO HOHA.

Hamumure ypaBHenne mucconmanmn KC W BBIpaXKCHHE KOHCTAHTBI
HECTOHKOCTH KOMILJICKCHOTO HOHA.

6.YKaxuTe, Kakas U3 JIBYX peakIuii OyJeT MpoTeKaTh CaMOIPOU3BOJILHO:

a) Fewy+ AlO3 ) = Al + Fe20349  0) Al + Fe203 ) =Feny+ Al203

OtBet motuBupyire. [IpuBeauTe COOTBETCTBYIOIINE PACUETHI.
7.Kak u3MeHUTCs CKOPOCTh MPSIMOW peakiuu

2NO¢) + 02 =2NO2 (),



€CJIM YMEHBIIUTh 00bEM PEAKIMOHHOMN cMecH B 2 pa3a?

HpI/IBeI[I/ITG BBIPAKCHUC OJI1I KOHCTAHTBI PABHOBCCHUA CHUCTCMBI. Pacueramu
OIIPCACIIUTC, ABJLICTCA IIpAMaAsd PCaKIUA 3K30- NN BHHOTepMquCKOﬁ. Kak Bimser
IMOBLIIMIICHNUEC TCMIICPATYPhI HAa PABHOBCCHUC STOM CHCTEMBI?

Bapuant Ne3

1.YKaxuTe KOMILIEKCOOOpa3oBaTesib, ONPEACIUTE €ro CTCICHh OKHUCICHUS U
KoOpAuHaMOHHOe uucio B komiuiekcHOM coemuHeHun  [Ni(NHz)s](OH)2;
OIPEICITUTE 3apsi/i KOMITJICKCHOT'O HOHA.

Hanumure ypaBHenue paucconuanuu KC U BbIpaXKeHHE KOHCTAHTBI
HECTOMKOCTH KOMILIEKCHOTO HOHA.

2. Ha ocHOBaHMHM CTaHIAAPTHBIX SHTAIBINN 00pa30BaHuss U aOCOMIOTHBIX

CTaHJAPTHBIX SHTPONUil BemecTs Berunucaute A Gg peakiuu, mpoTeKaroei mo
YpaBHEHHUIO:

CO(r) + H2O(x) = CO(r ) + Ha(T)

BO3MOXHO 1M CaMONPOM3BOJIBHOE IPOTEKAHWE JTOW pEakUUHd IpU
CTaHJAPTHBIX YCHOBUAX? OTBET MOTUBHPYMTE.

3. BpuucianTe, BO CKOJBKO pa3 BO3pPAaCTET  CKOPOCTh pPEaKIUU IpHU
nosbimennn temmeparypel ¢ 20 mo 60 °C. TemmeparypHbli Kod()GHIUEHT
CKOPOCTH PEAKILINU PABEH 2.

4. Beruuciute cymmy (n + {) — cyMMapHyI0 SHEPTHIO aTOMHBIX OpOUTaNIeh
5d, 6s 1 6p cooTBeTcTBeHHO. HaiiauTe, B Kakoil OC/Ie1I0BaTEIIbHOCTH
YBEJIIMYMBAETCS DHEPTUs ITUX opOuTaneit (rmpasuio KieukoBckoro).

5.CocTtaBbTe  ANEKTPOHHYIO M AJEKTPOHHO-TpapUUecKyro  (HOpMyJbl
BaJICHTHBIX JIEKTPOHOB aTOMAal3JIEMEHTA C MOPSAKOBBIM HOMEpPOM 17, onpenennre
BO3MOYKHBIE CTEINEHHU OKHUCIIEHUS B HOPMAJbHOM U BO30Y)KJIEHHOM COCTOSHUSIX
aToMa. YKaXHTe, KaKUe 3JIEMEHThI JUIsl HEro SBISIOTCSA MOJHBIMU aHAJIOraMH, a
Kakue — HenoJIHbIMU. OTBET MOTUBHUPYMWTE.

6.B KakoM COCTOSIHMM THOPUAM3AUHNHAXOIATCIICKTPOHHBICOpOUTAIHATOMA
KpEMHUS npu  oOpazoBanuu  Monekynbl  cunmaHaCH4?  M3o0pasute
POCTPAHCTBEHHYIOT €OMETPUYECKYIO  (hopMy 3TOM MOJIEKYJNIbI, TIPUBEIUTE
Ha3BaHKE, U YKKHUTE BEJIMYNHY BAJICHTHOTO yria cBs3u. Onpenenure, MoIspHbIC
W HET XUMHYECKUE CBSI3M B MOJICKYJIC U TIOJISIPHAS FITM HET MOJICKYJla criiaHa?

7.CocTaBbTe ypaBHEHUs PEAKLUUN IOJYYEHHUS BCEX BO3MOXKHBIX COJIEW IIO
peaKIuu MEXIy THAPOKCUIOM Oapusi U CEpoBOJOPOIHON KuciaoTou. I[lpuBegure
Ha3BaHUs MOJYYECHHBIX COJIEH.



BapuanT Ne4

1. B okcupe TpexBasieHTHOro Mmetasuia coaepxkutcs 30.1 % kucnopona.
Brruncinvre MOJSIpHBIE MACChl 5KBUBAJIEHTOB METAJIJIa M €r0 OKCUA; OIPEIEIINB
Ha3BaHME METaJlJla, COCTaBbTE (POPMYITy €ro OKCHA.

2. Kakomy 13 HaOOpOB KBaHTOBBIX uncen n u {: a) n=5, {=2; 6) n=3, £=0;

B) n=4, {=3 COOTBETCTBYIOT dHepreTnueckue nmoaypoBuu: 3s,4f, 5d. Ckonbko
opOuTasiell MOKET HAXOAUTHCS Ha KaXXIOM M3 3TUX MOoAypoBHeW? M300pa3ute
opbutanu Ha 5d MOAYpOBHE B BHJIC MATHUTHO-KBAHTOBBIX STYEEK.

3.CoctaBbTe  3JEKTPOHHYIODOPMYIY U 3IEKTPOHHO-TPApUUYECKYIOCXEMY
BaJICHTHBIX AJIEKTPOHOB aTOMa 3JIEMEHTA C MOPSAKOBBIM HOMEPOM 25, OINpeieuTe
BO3MOXXHBIC CTETICHU OKHCJICHHS B HOPMAJIBHOM W BO30YXICHHOM COCTOSTHUSX
aToMa. YKaxXuTe, Kakue AJIEMEHTBI JUIsl Hero SIBJSIOTCS IMOJHBIMU aHajoramu, a
Kakue — HemoJIHbIMU. OTBET MOTUBUPYHUTE.

4.B KakOM COCTOSIHUU THOPUIN3AIMUHAXOAATCANICKTPOHHBICOpOUTATIHATOMA
KpEMHUS npu  oOpazoBaHuM  Monekynbl — OopanaBH3?  M300pasute
MPOCTPAHCTBEHHYIOT€OMETPUIECKYIO  (opMy TOW MOJIEKYJIbI, TIPUBEAUTE
Ha3BaHUE, U YKAXKUTE BEJIMYMHY BAJIEHTHOrO yria cBs3u. Onpeaenute, NOISpHbIE
WIM HET XUMUYECKHUE CBSI3U B MOJIEKYJIE U MOJISIpHAs WM HET MoJieKylia bopaHa?

5.CocTaBbTe€ ypaBHEHUSI pEaKIMii IMOJYYECHHS BCEX BO3MOXKHBIX COJEH IO
pEaKUUu MEXy TUAPOKCUIOM IIMHKA W TUIPOKCUIOM HATPUS MPU HATPEBAHUM.
[IpuBenuTe HA3BaHUS MOTYYEHHBIX COJICH.

6.YKaxxuTe KOMILIEKCO0Opa3oBaTelb, ONMPEACIIUTE €r0 CTEIeHbh OKUCICHUS U
KOOpAMHAMOHHOe uncino B KomiuiekcHoM coenuHeHnn  KoNa[Co(NO2)e];
OTIPENIEINTE 3apsi] KOMIUIEKCHOTO MOHA.

Hanmummre ypaBHenue nuccormaniun KC ~ w  BbIpakeHHWE KOHCTAHTHI
HECTONKOCTH KOMILJIEKCHOTO HOHA.

7. Hanmmure BbIpakeHHUE JUII KOHCTAHTHI PABHOBECHSI CUCTEMBI:

Oz +4HClm= 2H20¢y + 2Clo, AH<O0

Kak crnenyer M3MeHUTH NaBlieHUE, TEMIEPATYypPy, UYTOOBI MOBBICUTH BBIXOJ]
xJyopa?



Bapuant NeS

1.Vkaxure KoMILIeKCOOOpa3oBaTesb, ONMPEAECIUTE €ro CTEIEHb OKUCICHUS U
KOOPJIMHAIIMOHHOE YHUCII0 B KoMIiuiekcHoM coenubeHnn Ko[PtCle]; ompenenure
3apsAl KOMIUIEKCHOT'O MOHA.

Hanmumure ypaBHenue nucconuanuu KC M BBIPAKECHUE KOHCTAHTHI
HECTOMKOCTU KOMIUIEKCHOT'O MOHA.

2.Ipu kakoil TemrepaType HACTYIUT PABHOBECUE CUCTEMBI:

AHCI(r=2 O(r) 2H20(r) + 2CIo(T); A H= —114,42 JTx?

XJ0p WM KUCIIOPOJ B 3TOM CUCTEME SIBISETCS 00JIee CUITbHBIM OKUCIIUTENIEM, 1
MIpU KaKo# Temieparype?

OtBer MmotuBUpYy#TE. [IpUBEANTE COOTBETCTBYIOLINE PACUETHI.
3. Hanummure BbIpaKeHUE 111 KOHCTAHTHI PABHOBECHS CUCTEMBI:

Co +H20m= COw +Ha

Kak CICAYCT USMCHUTH KOHLICHTPAIUIO KaKJI0I'0 U3 BCIICCTB, JaBJICHUC B
CHUCTEMC, 9TOOBI CMECTHTh PaBHOBCCHC BJICBO, IIOBBICUTb BBIXO/] Bonopoz[a?

4. Kakoll u3 D»JIEMEHTOB BaHAIWMW WJIM MBIIBIK o00Jamaer Ooliee
BBIPQXEHHBIMU METAINTMYECKUMHU cBOMCTBaMHU? OTBET 00OCHYMTE.

5.CoctaBbTe BIEKTPOHHYIO(POPMYIYy H  3IEKTPOHHO-TPAUUECKYIOCXEMY
BaJICHTHBIX JJIEKTPOHOB aToMa »JJIEMEHTAa C TMOPSAKOBBIM HOMEpoM 35,
OTpeIeTUTE BO3MOXKHBIC CTEIEHU OKHUCJIEHUS B HOPMAJbHOM U BO30YKICHHOM
COCTOSIHMSIX aTOMa. YKaXUTe, KaKhe DJIEMEHTHI JIJIi HErO SIBISIOTCSA MOJHBIMU
aHaJoraM, a Kakue — HermoJHbIMU. OTBET MOTUBUPYHTE.

6.B xakoM COCTOSIHUM THOPUAN3AIMMHAXOIATCAIIEKTPOHHBIE OpOUTaIaToMa
Ooepwis mpu oOpa3zoBaHUM MoyieKynbl xjopuaa OepuwuusaBeCl,? Uzobpasute
HPOCTPAHCTBEHHYIOI€OMETPHUECKYIO  (pOpMYy 3TOM MOJIEKYJIbl, TPUBEANTE
Ha3BaHUE, U YKaXHUTE BEIMYMHY BAJICHTHOTO yria cBsi3u. Ompenenure, MOIsSpHbIE
WM HEeT XMMHUYECKHUE CBSI3U B MOJIEKYJe, M MOJsIpHAs WM HET MOJIEKYJa XJIOpHIa
oepuims?

7.CocTaBbTe YpPaBHCHHA peaKuHﬁ IIOIYYCHHA BCCX BO3MOXKHBIX coJiel Mo
pCakunu MCXKAY THUAPOKCHAOM aMMOHHA H YFOHLHOﬁ KHUCJIOTOM. HpI/IBGI[I/ITG
Ha3BaHUA ITOJTYUCHHBIX COJICH.



Bapuanr Ne 6

1.CocTaBbTe 2JIEKTPOHHYIO (OPMYILY U BJIEKTPOHHO-TPaAQUUECKYI0 CXEMY
BaJICHTHBIX DJIEKTPOHOB aTOMOB 3JIEMEHTOB C MOPSIKOBEIMU HOMepamu 22 u 32.
Onpenenute BO3MOXKHBIE CTEIIEHH OKHCIEHUS B HOPMAJIBHOM U BO30YXKICHHOM
cocrosHusax. Kakoit w3 oanemeHToB  oOnamaer  Ooiee  BBIPAKEHHBIMU
METaJUTMYECKUMU cBolcTBaMu? OTBET 00OCHYMTE.

2. 5BAsIOTCST WAM HET DBJIEMEHThl MoJ HoMmepamu 22 u 32 NOJHBIMU
anajgoramu? OTBET MOTUBUPYUTE.

3.VKaxuTe TUI XUMUYECKOHN CBSI3U B MoJiekynax coeauHeHuit KoO, HoS

u  SiO,. CocraBbTe 3JICKTPOHHBIC CXEMbI O00PAa30BaHHMSIMOJICKYJ C KOBaJICHTHOW
CBSI3BI0. DJIEKTPOHBI, KAKMX OpOUTACi aTOMOB B COCTAaBE MOJEKYJ MPUHUMAIOT
ydyacTue B 0OOpa3oBaHUM KOBaJeHTHOW cBa3u? OmnpenenuTe BaJICHTHOCTh WU
CTENIEHU OKUCJICHUSI aTOMOB B MOJIEKYJIE.

N300pa3ute  AJICKTPOHHBIMU  YpPaBHEHHUSMH  IPOIECCH  0Opa3oBaHUS
COE€IUHEHUN C NOHHOH CBS3BIO.

4.CocTaBbT€ ypaBHEHHUS PEAKIUMH MOJYYEHHUS BCEX BO3MOXHBIX COJIEH IO
peaknuu MEXAY THAPOKCHIAOM  Kamusg W opToObopHOi kuciaoror H3BOa.
[IpuBenuTe Ha3BaHUA MOJYYECHHBIX COJICH.

5.VKkaxuTe KOMILICKCOOOPa30BaTellb, ONPEACIUTE €ro CTCIICHh OKHUCIICHUS
KOOPJIMHAIMOHHOE YKCiI0 B KoMIuiekcHOM coeauHeHnn Ka[PtCle]; onpenenute

3apsad KOMILUICKCHOI'O HOHA.

Hanmumure ypaBaenue nuccornuanuu KC u BblpaXkeHHe KOHCTaHThI

HECTOMKOCTU KOMILUIEKCHOI'O MOHA.
6.1Ipu xakol Temrieparype HACTYNUT PABHOBECHUE CUCTEMBI:
4HCI(r) +Q2(r) 2H20(r) + 2Cl2(T); A H= 114,42 xJIx?

XJ0p WK KUCIOPOJT B 3TOW CUCTEME SBJISIETCS 00JIee CHIIbHBIM OKHUCTUTENEM, U
IpU Kakou Temreparype?

OtBet MoTuBUpYHTE. [IpUBEANTE COOTBETCTBYIONIUE PACUETHI.
7. HanuiuTe BbIpakeHUE JJi1 KOHCTaHThI pABHOBECHS CUCTEMBI:

Cow +H20m= COr +Ha

Kaxk CJICAYCT M3MCHHUTHb KOHICHTPAIWIO KaXJI0ro M3 BCIICCTB, AABJICHHC B
CHCTCMC, YTOOBI CMECTHUTH PaBHOBCCHC BJICBO; IIOBBICUTH BBIXOI Bo,uopoz[a?



Bapuanr Ne 7

1.Ykaxxute KOMILIEKCO0Opa30oBaTeb, OMPEACIIUTE €ro CTENEeHb OKUCICHUS U
KOOPJMHAIIMOHHOE YHCII0 B KOMITICKCHOM coenuueHun Naz[Hgls], onpenenure
3aps]l KOMIUJIEKCHOTO MOHA.

Hanmumure ypaBaenue nuccoruanuu KC 1 BeIpa)keHUE KOHCTAHTHI
HECTOMKOCTH KOMIIJIEKCHOT'O MOHA.

2. Boccranosnenue FesO4 oxcnmom yriepoaa (1) maer mo ypasHenuro:

FesOa(x) + CO(T) = 3 FeO(x) + CO(T).

Brorunciure A S%gsu A H%ggB 5TOM mponecce?

3. Hanumwure BBIPAXKCHUC JJIs1 KOHCTAHTBI PaBHOBCCHA CUCTCMBI:
MgCOs ) =CaO) + COx).
Kak criemyer u3MeHUTH JaBJICHHE, YTOOBI CMECTUTH PABHOBECHE BIIPABO?

4. CocraBbTe DJCKTPOHHYIOPOPMYITY U  DIEKTPOHHO-TpadUyYECKYIO
CXEMYBAJIEHTHBIX 3JIEKTPOHOBATOMOB 3JIEMEHTOB C MOPSAKOBBIMH HOMepaMu 34 u
42. Omnpenmenute BO3MOXHBIC CTCIICHH OKHUCJACHHUS B  HOPMaJbHOM U
BO30Y)KJIEHHOM COCTOSIHUSIX aTroMoB. Kakoil u3 »sineMeHTOB o0Onamaer Oosee
BBIPKEHHBIMU METALTUYECKUMHU cBoMcTBaMHU? OTBET 00OCHYMTE.

S5.5BuAOTCA WM HET 3JeMEHThl mnoa Homepamu 34 u 42 noJHBIMH
aHasoramu? OTBET MOTUBUPYHITE.

6.YkaxuTe TUI XUMHUYECKOH CBSI3U B MoJieKkyaxcoeauuennit Mn2Os, N»

u Bro. CocraBbTe AJEKTPOHHBIE CXEMbl OOpPa30BAHUSIMOJIEKYJ C KOBaJECHTHOM
CBSI3bI0. OJEKTPOHBI, KaKUX OpOWUTajIeii aToMOB MPUHUMAIOT YYacTHE B
o0pa3oBaHMU KOBAJIEHTHON cBsi3u? Onpeaenure BaJEHTHOCTh W CTENEHb
OKHCJIEHUS aTOMOB B MOJIEKYJIE.

N300pa3ute 2JIeKTPOHHBIMU YPaBHEHUSIMH TIPOIECCHI 00pa30BaHUS
COCAMHEHUN C HOHHOU CBS3BIO.

7.CocTaBbTe ypaBHEHUS pEaKLUN IMOITYYEHHUS BCEX BO3MOXKHBIX COJIEH T10
peakiuu Mmexy ruapokcuom kenesa (1) Fe(OH)z u ximopoBogopoaHoii
kucnoroir HCI. [IpuBenute Ha3BaHus monydeHHBIX cojieil. CocTaBbTe ypaBHEHUS
peaxKuuii IepeBoia OCHOBHBIX COJIEH B CPEIHHUE.



Bapuanrt Ne8

1. Yrto Ha3pIBaEeTCA DKBUBAJIEHTOM CJIIOKHOTO BerlecTBa? ABiseTcs nu
SKBUBAJIEHT CJIOKHBIX BEIIECTB BEJINYNHON TOCTOSTHHOIM? Brrunciure
skBuBaieHT NazS, NaxSiOs u KAI(SO4). B peaknusx:

Na .S + HCI = NaHS+ NaCl,
Na»SiO3z+2HCI=2NaCl+HSi03],
KAI(SO4)2 + 3KOH = AI(OH) 3 | + 2K2S04

2. Yro TaKoe AIEKTPOOTPULATEIBHOCTD? Kak VU3MEHSETCS
AJIEKTPOOTPULIATENIBHOCTh P-JIEMEHTOB B TPYIIE IEPUOAUYECKON CHUCTEMBI C
yBEJIMYEHHEM NOPsiAKOBOro HoMmepa? [louemy?

3. CocTaBbTe 3MEKTPOHHYIO (OPMYIY U DJIEKTPOHHO-TPAQUUECKYIO CXEMY
BAJICHTHBIX AJIEKTPOHOB aTOMOB DJIEMEHTOB C MOPSAKOBBIMH HoMepamu 14 u 50.
Omnpenenure BO3MOXKHBIE CTENEHM OKHUCIEHHMS B HOPMaJbHOM M BO30YKIEHHOM
coctosiHUAX aromoB. Kakoil wu3 snemeHTOB oOnamaer Oosiee BBIPAXKECHHBIMH
MeTaJUTMYeCKUMH cBoicTBamMu? OTBET 00OCHYMHTE.

4.CocTaBbTe cXxeMy 00pa30BaHMsl XMMUYECKOW CBSA3H B MOJIEKYJIE HUTpUIA

KaJunsi.

5.VkaxuTe KOMIJICKCOOOPa30BaTellb, ONMPEACIUTE €ro CTCIICHh OKHUCIICHUS
KOOPJIMHAIIMOHHOE YUCIo B KomIutekcHoM coeaunennu [Co(H20)sCI]Cla,

onpelenuTe 3apsa KOMIUIEKCHOro noHa. Hanmummure ypaBaenne nuccounarum KC

Y BBIPA)KEHUE KOHCTAHTBI HECTOMKOCTH KOMIUIEKCHOTO HOHA.
6.UemM MOXHO OOBSCHUTD, YTO MPHU CTAHAAPTHBIX YCIOBHUSIX HEBO3MOXKHA

9K30TCPMHYCCKAsA pCaKIIMA:
Ha(r) + COx(r) = CO(r) + H20(x); AH = —2,85 ]2

OtBet MoTuBUpYHTE. [IprBEaUTE COOTBETCTBYIOLIUE PACUETHI,
HCITOJIb3YATEIIOBOM 3((DEKT peakiuu 1 aOCOMIOTHBIE CTAaHIAPTHBIC SHTPOITHH
COOTBETCTBYIOIIUX BEIIECTB.

7. Bo ckombkOo pa3 HEOOXOJUMO YBEIMYHUTh KOHIEHTPAIMIO JTUOKCHIA
yraepoza, utoosl ckopocthb peakiiuu CO2 + C = 2CO Bo3pocna B 4 paza?

[IpuBeauTe BBIpaXKEHUE J1JI1 KOHCTAHTHI PABHOBECHS CUCTEMBI.

Pacuetamu  ompemenwte, SBIASETCS  TpsAMas  peakmus  dK30- WA
sHAOTepMUYECKOl. Kak BIWseT TOBBINICHWE TEMIIEpaTypbl W JaBICHUS Ha
PaBHOBECHUE ITOM CUCTEMBI?



Bapuanr Ne 9

1.YkaxxuTe KOMIUIEKCOOOpa30oBaTeb, ONMPEIEIUTE €r0 CTEIICHb OKUCIICHUSI 1
KOOPJMHAIMOHHOE YHCII0 B KoMITIeKcHOM coequHenuu [Ag(NHz)2]Cl,

ONPEACINUTE 3apsi] KOMIUJIEKCHOTO MOHA.
Hanmumure ypaBaenue nuccoruanuu KC 1 BeIpa)keHUE KOHCTAHTHI
HECTOMKOCTH KOMIUIEKCHOT'O MOHA.
2.Ilpsimast wii obpaTHasi peakius OyneT mpoTeKaTh IPU CTaHIAPTHBIX

YCJIOBHUSAX B CUCTEME:
2NO(r) + O2(r) 2 2NO2(1)

Otser MoTuBUpYiTE, BEIuncauB AGC%gs psaMoii peakuuu.

3. B cropoHy mpsmMoi uiu OOpaTHON pEakiMh CMEIIAeTCS DPABHOBECHE
CHEAYIOIINUX PEAKLIHM:

Hy + Clan= 2HCI ) ; 2HBr 2 Hy(n + Bra);  Naw + 3Hoy=22NHs ()

IIpHU ITOBBLIMICHHUH I[aBJ]eHI/IH? Hamuimmure BBIPAKCHUC OJIA KOHCTAHT PABHOBCCHA
CHCTEM.

4. Yrto Takoe CpoACTBO K IEKTPOHY? Kak M3MEHSETCSA CPOICTBO K DIEKTPOHY
B IIEPHO/JIE C YBEIUYECHHUEM MOPSAIKOBOro HOMepa? [louemy?

5. CocraBbTe DJIEKTPOHHYIO  (GOPMYIyH  BJIEKTPOHHO-TpadruyeCcKyro
CXEMYBAJIEHTHBIX 3JIEKTPOHOB aTOMOB 3JIEMEHTOB C MOPSIAKOBBIMU HOMEpaMu 14 u
50. Omnpenenutre BO3MOXHBIE CTENEHU OKHCICHHSI B HOPMaibHOM U
BO30YKJIEHHOM COCTOSIHMSIX aroMoB. Kakoil u3 »sieMeHTOB o0Onamaer Oosee
BBIPQXEHHBIMU METAINTMYECKUMHU cBOMCTBaMHU? OTBET 00OCHYMTE.

6.Kakoit aToM WM MOH CIY)KUT JOHOPOM 3JIEKTPOHHOM Maphl MpH

obpa3oBanuu uoHa [BF4]~?

KaKaﬂ n3 CB}ISCf/'I xapaKTepmyeTc;I H&I/I6OJIBHI€IZ CTCIICHBIO MOHHOCTMH.
K-CI,Ca-Cl, Fe—-ClI, Ge - CI?

7.CocTaBbTe ypaBHEHMsI peakluii OTy4EHHs BCEX BO3MOXKHBIX COJIEH 1O
peaknuu Mmexay ruapokcuaom Meau (1) Cu (OH) ou cenenoBoi KUCIOTOM
H2SeOs. [IpuBenute Ha3BaHUs MOMyYeHHBIX coneld. CocTaBbTe ypaBHEHHE
pEaKIK MepeBo/ia KUCION COJIU B CPEAHION.



BapuanT Nel(

1. Yro Takoe 3neKkTpooTpHLareabHOCTh? Kak u3Mensercs
AIIEKTPOOTPHUIIATEILHOCTD (-3JIEMEHTOB B UETBEPTOM TIEPHOJIE TIEPUOTUUCCKON
CUCTEMBI C YBEIIMUYECHHUEM NOPSAKOBOro HoMmepa? [louemy?

2. CocTaBbTe JEKTPOHHBIE U JJIEKTPOHHO-Tpaduueckne HopMyIbIBAICHTHBIX
AJIEKTPOHOB aTOMOB 3JIEMEHTOB C MOPSAKOBBIMU HOMepamu 26 u 28. Onpenenure
BO3MOXXHbIE CTENEHU OKHUCJICHHS B HOPMAJIbHOM U BO30YKIEHHOM COCTOSIHUSIX
atomoB. Kakoii u3 snemeHnToB 00nagaer Oosnee BhIPAKEHHBIMU METAJUIMYECKUMU
cBorictBaMu? OTBET 00OCHYHTE.

3. YKaxuTe TUIl THOPUIM3ALINH STIEKTPOHHBIX OpOUTaea3ora npu
o0pa3oBaHUU a) KaTHOHA aMMOHHMS; 0) MOJIeKyIbl aMMHaka. Kakosa
reoMeTpruyeckas KOHPUrypauus oopazoBaBLINXCS CTPYKTYp?

Kakue tunbl cBsaseli B mosiekynax: CO2; BeCly; CHa; AlH3?
Ykaxute Tun Mosiekyi. OTBET MOTUBUPYHTE.

4.CocraBbTe ypaBHEHHS PEAKLIUN MTOJIy4E€HHUS BCEX BOZMOXKHBIX COJIEH 11O
peaknuu Mmexay ruapokcuaom meau (1) Ba(OH) 2w ceproii kucmororr HaSOa.
[IpuBennTe Ha3BaHUS MMOTYYEHHBIX CoJied. COCTaBbTE YpPAaBHEHUE PEAKIIUU
NepeBoJia KMCIOW COJM B CPEHIOLO.

5. YKaxxute KOMIUJIEKC000pa3oBaTeib, ONPECIUTE €ro CTENEHb OKUCICHUS U
KOOPJAMHAIMOHHOE YnCiI0 B KoMIiekcHOM coequaeHrr Na[Al(OH)4(H20):];
OTIPEICIIUTE 3apsi]l KOMIUIEKCHOT'O HOHA.

Hanummure ypaBaenue qucconnanuy KC u BeIpakeHUE KOHCTAHTHI
HECTOWKOCTU KOMIIEKCHOT'O HOHA.

6.Berauciute TeniaoBoi 3P heKT peakiuu:
ANH;3 () + 507 () = 6H20) + 4NO(p
MoskeT 1 3Ta peakiusi Py CTAaHAAPTHBIX YCIOBUSIX UIATH

camonpoun3BoJibHO? OTBET MOTUBUPYHTE.

7.PaccumTaiite, Kak U3MEHATCS CKOPOCTH MPSIMOW W OOpaTHOW peakiuil mpu
YBEJIMYEHUH JABJICHUS B 3 pa3a B CUCTEMax:

Ho+ = 2HI;  2H:S = 2H: + Sa.



Bapuant Nell

1. CocraBbTe AIEKTPOHHYIO(POPMYITY " 3JIEKTPOHHO-
rpaUuecKyr0CXeMyBAJICHTHBIX JJIEKTPOHOB aTOMOB AJIEMEHTOB C TMOPSAKOBBIMU
HoMepamu 53 u 75. Onpeaenure BO3MOXKHBIE CTEIIEHU OKUCICHUS B HOPMAJIIbHOM
U BO30Y)XJIEHHOM COCTOSHUAX aromMoB. Kakoi u3 sneMeHTOB oOsamaer Oolee
BBIPAKEHHBIMU METATUYECKUMHU cBoMcTBaMHU? OTBET 000CHYMTE.

2. Kakyt0 HU3BIIYIO CTENEHb OKHCICHUS TMPOSBIAET XJIOp, cepa a3oT u
yraepon? Ilouemy? CoctaBbTe (HOPMYNIBI COCIMHEHUN QIIOMUHHS C JaHHBIMU
AJIEMEHTaMH B 3TOW CTENEHU OKHUCIeHHWs. Kak Ha3bIBalOTCS COOTBETCTBYIOLIUE
coeTMHEHNA?

3.Ilo kakoMy MEXaHU3MY OCYILECTBISAETCAMEXKMOJEKYIISIPHOE
B3auMoOjieiicTBUE: 3a cUET cui Ban-nep-Baanbca (AucnepcuoHHOTO,
OPUEHTAIIMOHHOTO U MHIYKIIMOHHOTO B3aUMO/ICHCTBUS) UJIA BOJIOPOTHOM CBSI3U?
[Mponemoncrpupyiire Ha npumepax (H2O)nu (HF)n.

4.CocTaBbTe ypaBHEHHUSI pEaKIIMil OTYy4EHHUs BCEX BOZMOMKHBIX COJIEH TTO
peakiuu Mexy ruapokcuaom kenesa (Il1) Fe(OH)s m cepHoit kucmoToit
H2SOq4. IlpuBenute Ha3BaHUA MONTYYeHHBIX coliel. CocTaBbTe YpaBHEHUS PEeaKIUit
nepeBoJa OCHOBHBIX COJIEM B CPEIHHUE.

5.YKauTe KOMIUIEKCOOOpa30BaTeIlb, OMPEACIIUTE €r0 CTEIIEHh OKUCIICHUS U
KOOPJAMHAIMOHHOE YnciIo B KoMiuiekcHOM coeauHeHnu Ka[W(CN)s], onpenenute
3apsiT KOMIJICKCHOTO HOHA.

Hanwumure ypaBHenue auccornuaiud KC u BeIpaKeHHUE KOHCTAHThI

HECTOMKOCTU KOMIUIEKCHOT'O MOHA.
6.Mcxons W3 3HAUCHWM CTAHIAPTHBIX ODHTAIBNHN  OOpa3oBaHUS W

a0COJIOTHBIX CTaHAAPTHBIX SHTPOINUM COOTBETCTBYIOUIUMX BEILIECTB, BBIYUCIUTE
AG%29 peakum, IPOTEKAIOIIEH 10 YPABHEHUIO:
NH3(T) + HCI(r) = NH4CI(x)

MosxeT 1 3Ta pPeaKkiys PN CTAHIAPTHBIX YCIOBUAX UATU CaMOHPOI/IBBOJIBHO?

7.Kak m3menutcs ckopocth peakiuu 2NOqg + Oz ¢ = 2NOyr) , ecnm a)
YBEJIIMYUTH JABJICHHUE B CUCTEME B TPU pa3a; 0) yMEHBIIUTh OOBEM CUCTEMBI B TPH
pa3za; nmoBbIcUTh KoHUeHTpanuo NO B Tpu paza?

[TpuBenuTe BhIpa)keHUE 11 KOHCTAHTHI PABHOBECHUSI CUCTEMBI.

Pacuetamu  onpenenute, SBISETCS  NpsAMas  peaklus  3K30- WU
sHAOTEepMUYecKOi? Kak BiMseT TMOBBbILIEHWE TEMIEparypbl M JaBJICHUS Ha
PaBHOBECHE 3TOU CUCTEMBI?



Bapuant Nel2

1.Vxaxute KOMIIIEKCO0Opa3oBaTellb, OMPEIEIUTE €0 CTENIEeHh OKUCICHHS U
KOOPJIMHAIIMOHHOE YUCIIO B KOMIUTeKCHOM coeannennu Kz[MoFs], onpenesnure

3apsAa KOMIIJICKCHOI'O MOHA.

Hanummure ypaBHenue nuccoruanuu KC u BblpakeHHe KOHCTaHThI

HECTOMKOCTH KOMIIJIEKCHOI'O MOHA.

2 Kakue u3 kapoonaroB: BeCO3z nin BaCO3 MOXHO MOIY4HTH IO PEAKITUN
B3aMMOJICHCTBUSA COOTBETCTBYIOIMX OKcHI0B ¢ CO2? Kakas peakuus uaer
Haubosee sHepruuno? BeiBoj ciuenaiite, Borunciub AGlgg peakiuu.

3 3MeHHUTCS JIN COCTOSTHUE PaBHOBCCH:A B CIICAYIOIMUX CUCTEMAX, CCJIN CMCCh
Ia30B CXKaTb

Hyo + Clhw= 2HCI (? No+3H,= 2NHs?

OTBeT MOTUBUPYHTE HA OCHOBAHUH pacyeTa CKOPOCTH MPSIMOW U 0OpaTHOM
pEaKIuu B 3TUX CUCTEMAax JI0 U NOCJIe U3MEHEHUs AaBieHus. Hamummure
BBIPAKECHUA JUIs1 KOHCTAHT PABHOBECHS KAYKIOM U3 TaHHBIX CUCTEM.

4, CocraBbTe AIEKTPOHHYIO(POPMYITY u 3JIEKTPOHHO-
rpauYeCcKyrOCXeMYBaJIECHTHBIX JJIEKTPOHOB aTOMOB 3JIEMEHTOB C MOPSIIKOBBIMU
HoMepamu 20 u 34. Onpeaenure BO3MOXKHBIE CTEIEHU OKUCICHHUS B HOPMaJIbHOM
U BO30YXJCHHOM COCTOSHUSX aToMoB. Kakoil u3 snemeHTOB obOsagaer Oosee
BBIPAKEHHBIMU METAUTHYECKUMHE cBoricTBaMu? OTBET 00OCHYHTE.

5.Kakyto BBICIIYIO CTENIEHb OKUCIEHUS MPOSIBIISET 3JIEMEHTHI C MOPSIKOBBIMU
Homepamu 20 u 34 B coequnenusix? CoctaBbTe (hOPMYJIbI COETMHEHUN BOAOPOIA C
JAHHBIMM  DJIEMEHTaMM B JTOW cTeneHu okucieHus. Kak Ha3bIBaroTCs
COOTBETCTBYIOIIUE COCTUHEHUS?

6. [lonmp3ysich TabnMIIEH OTHOCUTENBHBIX AIEKTPOOTPHUIIATEILHOCTEH,
BBIYUCIIUTE PA3HOCTh BEJMUMH 3JICKTpoOTpuIiaTebHocTer s ceszerd K — Cl, H —
O, Cl-0, Fe-ClI, Na—-F, Cl—-ClI, C— Br, u naiite XapakTepHCTHKY ITHUX CBS3CH.

7.CocTaBbTe ypaBHEHUS PEaKIMil MOJIYYEHHUS BCEX BO3MOXKHBIX COJIEH 1O
peaknuu Mexy ruapokcuaom nuaka Zn(OH)2 u ceproii kuciaoTor HaSO4.
[IpuBennTe Ha3BaHUS MOTYYEHHBIX coyied. COCTaBbTE YpaBHEHUS PEAKIIUI
nepeBoia KUCION M OCHOBHOM COJIEH B CPEJTHHUE.



Bapuant Nel3

1. CocraBbTe 3JEKTPOHHYIO bopmyny U AIEKTPOHHO-
rpapUuecKyr0CXeMYBAJIEHTHBIX 3JEKTPOHOB aTOMOB 3JIEMEHTOB C MOPSIKOBBIMU
HOMepamu 26 u 28. OnpeaenuTe BO3MOXXHBIE CTETIEHW OKMCICHHUS B HOPMAJIbHOM
U BO30YXKJIEHHOM COCTOSIHUSIX aToMOB. Kakoil M3 »sjeMeHTOB oOisamaer Oosee
BBIPQXEHHBIMU METAINTMYECKUMHU cBOMCTBaMHU? OTBET 00OCHYMTE.

2.Kakyro BBICIIYIO CTENEHb OKUCIICHHS TTPOSBIISIET 3JIEMEHTHI C MOPSIKOBBIMU
HoMmepamu 26 u 28 B coenuHeHusx? CoctaBbTe (HOPMYJIIBI COSTUHEHUN KUCIOpOaa
C JaHHBIMHU DJJEMEHTAaMU B JTOW cTeneHu okuciaeHus. Kak Ha3bpIBaroTcs
COOTBETCTBYIOIIUE COCTUHEHUS?

3sKak meton Banentusix Csizeil OOBSCHSET JIMHEHHOE CTPOSHUE MOJIEKYITbI
BeClz u rerparapuueckoe monekyiasl CH4?

4.CocTaBbTe ypaBHEHHUSI pEaKIIMil OTy4EHHUs BCEX BOZMOKHBIX COJIEH IO

peaknuu mexay ruapokcunom Hukess (1) Ni(OH)2 u ykeycHolt kucnoroit
CH3COOH. IlpuBenute Ha3BaHuUs MONTY4eHHBIX coJiel. CocTaBbTe ypaBHEHUS
pEeaKLny IEPEBOAA OCHOBHOM COJIM B CPEIHIOKO.

5.YKauTe KOMIUIEKCOOOpa30BaTeb, OMPEACIIUTE €T0 CTEIIEHh OKUCIICHUS U
KOOPJIMHAIMOHHOE YHCII0 B KoMIIekcHOM coequaennn K[Sb(OH)e], onpenenure
3apsii KOMIJICKCHOTO HOHA.

Hammmure ypaBHenue nuccornmanuu KC ¥ BeIpaKeHUE KOHCTAHTHI
HECTOHKOCTH KOMILJICKCHOTO HOHA.

6. IIpu kako¥ TemMneparype HaCTYIUT PaBHOBECUE CUCTEMBI:

CO(r) + 2Ha(r) = CH:OH(x); AH=— 128,05 kJIx?

OtBer MmoTtuBUpYyiTE. [IpUBEANTE COOTBETCTBYIOLIUE PACUETHI.
7. Ha CKONBKO I'paycoB CIIEYET MOBBICUTH TEMIIEPATYPy, UTOOBI CKOPOCTb

peaxkuuu Bo3pocia B 8 pa3, TeMrneparypHblii KoahPUIIMEeHT paBeH 2.

Bapuant Nel4

1. CocraBbTe D3JEKTPOHHYIOPOPMYIY U  DJICKTPOHHO-TPAPUUECKYIO
CXEMYBAJIEHTHBIX 3JIEKTPOHOB aTOMOB AJIEMEHTOB C MOPSAKOBBIMU HOMEpamu 9 u
53. Omnpenenure BO3MOXHBIE CTENEHUM OKHCIECHHS B  HOPMAJIbHOM H
BO30YKIEHHOM COCTOSHHSIX aroMoB. Kakoil u3 sieMeHTOB o0Onamaer Oosee
BBIPAXEHHBIMU HEMETANIMYECKUMHU cBoricTBaMu? OTBET 00OCHYMTE.

2.Kakyto BBICIIIYIO CTEIIEHb OKUCICHUS MTPOSIBIISIET AJIEMEHTHI C MOPSIAKOBBIMU
HoMmepamu 9 u 53 B coenuneHusx? CocraBbTe (POPMYIIBI COSAUHEHUN KUCIOPOIa C



JAHHBIMH JJIEMEHTAaMH B OJTOM CTENEHM OKHCIeHHMs. Kak HaspIBaroTCs
COOTBETCTBYIOIIUE COCTUHEHUS?

3. Kakas xoBasieHTHasi CBsI3b Ha3bIBae€TCs G- U M- CBA3bI0? Pazbepure
Ha [PUMEPE MOJIEKYJIbI a30Ta.

4.CocraBbTe ypaBHEHUS PEAKIUH MTOTYYEHHUS BCEX BO3ZMOMXKHBIX COJIEH T10
peakuuu Mmexay ruapokcuaom xkenesa (1) Fe(OH)s u xpoMoBoit KHCIOTOM.

5.YKaxxute KOMIUJIEKCO00pa3oBaTeib, OMPECIUTE €ro CTENeHb OKUCICHUS U
KOOPJIMHAIIMOHHOE YuCIo B KomIutekcHoM coeauaenuu [CUu(NHz)4](OH)2,
OTIpEeNIEINTE 3apsi KOMIUIEKCHOTO MOHA.

Hanummre ypaBuenue aucconnanuu KC ¥ BbIpakeHUE KOHCTAHTHI
HECTONKOCTH KOMILJIEKCHOTO HOHA.

6.YMeHbIaeTcs Wi YBEJIMYUBACTCS SHTPOIHUS MIPH MEPEX0/1ax: a) BOIBI

B map; 0) rpajura B anma3? Ilouemy?  Beramcmure AS%s mms xaxmoro
npeBpamienus. CrenaiiTe BBIBOA O KOJIMYECTBEHHOM HW3MEHCHHH SHTPONUU TPU
($a30BBIX U AJUTOTPONMUYECKHUX TPEBPAIICHUSX.

7 Harmmmre BBIPAKCHUC IJISI KOHCTAHTBI PABHOBCCHA TOMOI'CHHOM CHCTEMbI

N> + 3H,=2NHs.

Kak u3MeHuTcst CKopoCcTh MpSAMON peaklui 00pa30BaHUsl aMMHUAKA, €CIH
YBEJIMYNTH KOHILIEHTPALMIO BOJOPOAA B TpH pa3a? B kakoM HanpaBIeHUH
CMECTUTCSI PABHOBECHUE B CUCTEME?

Bapuant Nel$5

1. VkaxuTe KOMILICKCOOOpa30oBaTelib, ONMPEICIUTE €ro CTCIICHh OKHCICHUS U
KOOPJIMHAIMOHHOE YHCII0 B KoMITIekcHOM coequHeHuH [Pt(NH3)s]Cls, onpenenure
3apsii KOMIJICKCHOTO HOHa.

Hanwumure ypaBHenue auccornuaiud KC u BeIpaKeHHE KOHCTAHThI
HECTOMKOCTH KOMILIEKCHOI'O MOHA.

2. DHIO0TepMUYECKasl peaKIMsl pa3lIoKeHHs IeHTaxopuaa dhocdopa
MIPOTEKACT 110 ypaBHEHUIO:

PCls(r) = PCls(r) + Clx(r); H=+ 92,59 xJIx.

Kak Hago u3mMeHuTh: a) TeMieparypy; 0) JaBieHHUE; B) KOHIIEHTPALIUIO,
YTOOBI CMECTUTh PAaBHOBECHE B CTOPOHY MPSMOM peakiiuu?

3. CocTaBbTe JEKTPOHHBIE U AJIEKTPOHHO-Tpadudeckue GopMybIBaIEHTHBIX
AJIEKTPOHOB MJII AJIEMEHTOB € MOpsiAKOoBbIMM HoMepamu 20 u 34. Onpenenure
BO3MOXXHBIC CTETICHU OKHCJICHHS B HOPMAJIBHOM W BO30YKICHHOM COCTOSHHUSX



atoMoB. Kakoii u3 sjaemMeHTOB o0saiaeT 60s1ee BbIpAKEHHBIMH METAILTMYECKUMU
cBoiictBamu? OTBET 0OOCHYHTE.

4.Kakyro HU3IIYIO CTENEHb OKUCICHUS MPOSIBISIET AJIEMEHTHI C MOPSIKOBBIMU
HoMmepamu 14 u 17 B coenqunenusix? CocraBbTe (POPMYIIbI COEAUHEHUI BOJOpOAA C
JAHHBIMU  DJIEMEHTaMH B JTOW CTEMEHU OKucieHus. Kak Ha3pIBaloTCS
COOTBETCTBYIOIIUE COCTMHEHUS ?

5. B dyem coctoutr sBIeHHE TUOpPUIM3AIMU DJIEKTPOHHBIX oOpOuTanen?
YKaxuTe OCHOBHBIE THUIBI THOPUAM3AIMHU JJIEKTPOHHBIX opOuTaneit. Kakosa
¢dbopma ruOpUIHBIX 00JIaKOB?

6.CocTaBbTe ypaBHEHHUS PEAKIIUIA MOTYIEHUS BCEX BO3MOXKHBIX COJIEH 110
peakiuu Mexxay ruapokcuom kaamus Cd(OH)2 u asotHoi kuciaoroit HNO:s.
[IpuBenuTe Ha3BaHUs MOTYYEHHBIX coJieil. COCTaBbTE€ YpPaBHEHUS PEaKIIMU
MepeBO/Ia OCHOBHOM COJIM B CPETHIOKO.

7.Kakyto BBICHIYIO CTENIEHb OKUCIICHUS TPOSIBIISIET AJIEMEHTHI C MOPSAKOBBIMU
Homepamu 26 u 28 B coenuHeHUAX? CocTaBbTe (OPMYIIBI COSAUHEHUN KUCIOPOaa
C JaHHBIMU DJIEMEHTaMU B JTOW CTeneHu oOkucieHus. Kak Ha3bIBaroTCs
COOTBETCTBYIOILIME COCAMHEHUS?

KonrposabHas padora Ne 2
Bapuant Ne 1

1.CocraBbTe CXeMBI 2-X TaJbBAHUYECKHUX DJIEMEHTOB, B OJIHOM H3  KOTOPBIX
CBUHEI| SIBJSIETCS KaTOAOM; B JApyroM - aHojoMm. llpuBemute dopmyny s
pacdeTa 3.]1.C. TUX rAJIbBAHUYECKHUX 3JIEMEHTOB.

2. MBo6pa3uTe Mulieuty XJjopua cepedpa B U30bITKE HUTPATa Kajusl.

3CocTaBbTe MOJEKYISIPHBIE U MIOHHO-MOJIEKYIISIPHBIE YPABHEHHSI B3aUMOJEHCTBUS
YKa3aHHBIX COCINHEHUN:

a) cynbdaTa HATPUs U XJIOPOBOJIOPOTHON KUCIOTHI,
0) xJopua MarHusi ¥ TUAPOKCUIA HATPHSL.

4. CocTaBbTe ypaBHEHHMS PEAKIHN B3aMMOACHCTBUS AIOMUHUS C TUIPOKCUIOM
HaTpUs Y KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTOM.

SBeruuciure pH B 0,01 M pacTtBope a30THOW KHMCIOTBHI, CUMTas JMCCOLIMALUIO
IIOJIHOM.

6. Hanummre MOJICKYJSIPHBIC W HMOHHO-MOJICKYJIAPHBIC YPABHCHUA THUAPOJIN3a
MECTaCHJIMKaTa KaJIbIHs.



7. BeraucnuTe TeMIiepaTypy 3aMep3aHus pacTBopa aHTH(]pH3a, MTOIYICHHOTO MPU
pactBopeHuu 1 kr stunenriukons ( CoHa(OH)z2 ) B 2 kT BoABL.

8. CocraBbTe YypaBHEHUS MPOIIECCOB  DJICKTPOXMMHYECKOM  KOPPO3HH,
MPOTEKAIOMIEH IPH KOHTAKTe (CKPYUYCHHBIX BMECTE) MEIHOTO M aJTIOMHUHHUEBOTO
MIPOBO/IOB BO BJIAXKHOM Cpe/Ie.

9. CocTaBbTe CXEMBI JIEKTPOJIM3a BOJTHOTO PacTBOpa Cylib(ara HUKES, €CIIu:
a) aHOJ — LIUHKOBBIN;
0) aHOJT — YTOJIbHBIA.
Bapuant Ne 2

1. CocTaBbTe CXEMbI TaJIbBAHMUECKUX DJIEMEHTOB IS ONPEICIICHUSI CTaHIapTHBIX
snektpoaueix  moreHimanoB  Ni/NiZ* u  Ag/Ag*. Vkaxure HampasieHHE
TIepPEeMEIICHHS 3JICKTPOHOB BO BHEIIHEH IICTIH.

2. Ilpu anekTponu3e BOIHOIO pacTBopa cyib(aTa HaTpus 3HaueHue pH pactBopa
y Katojia Bo3pociio. OObSICHUTE, MOYEMY 3TO MPOU3OLLIO?

3. Kakme mnpomecchl NOpOTEKAlOT MpU KOPPO3UH TEXHHUYECKOTO JKEle3a B
atMoc(epHbIX ycioBusax? CocTaBbTe AIEKTPOHHBIEC YPABHEHHS 3TUX MPOLIECCOB.

4. CocTaBbTE ypaBHEHHE PEAKIIMHA B3AUMOICHCTBUS AJIFOMUHUS C
KOHUEHTPUPOBAHHOM CEpPHOU KUCIOTOW U noadepute KO3(P(ULIHUEHTH METOJIOM
3JICKTPOHHOT O OaiaHca.

5. Berauciure pH 1 pOH B 0,001 M pactBope ruapokcuia tutus (o =1).

6. PaccuuraiiTe Maccy xJiopuaa MHKA, HEOOXOAUMYIO 1Jist ipurotoBienus 0,5
10,01 M pacTtBOpa

7. Hanuimure CTPYKTYpHYIO (OpMyiny MHMIEIUIBI 30Ji1 THUIPOKCHAA MarHus,
CTaOMIIM3UPOBAHHOTO XJIOPUJIOM MarHusl, yka3aB 3aps]l KOJUIOUHBIX YaCTHII.

8. TloueMy npu coeAMHEHUH PAaCTBOPOB KapOoHarta kanus u xjopuaa xpoma (III)
He oOpa3zyertcs kapoonat xpoma (II1) ?

9. lonuiunre ypaBHEHHUs peaKUUi, COCTaBbTE K HUM MOHHBIE YPABHEHUSA:

a) CaCOs+HCl— 6) CaOHCI+HCI—



Bapuanr 3

1.CocTaBbTe cXeMy TraJIbBAHHYECKOTO AJIEMEHTA JIJIsl OMPEICIICHUS] CTaHIapTHOTO
AJIEKTPOAHOTO TIOTEHIIMAJIA IIMHKOBOTO AJIEKTPOJIa M paCCUUTANTE €ro HaPsDKCHHE
(cT. ycioBus).

2. Kakue nporieccbl MPOTEKAKOT MPYU KOPPO3UH ATFOMUHUS B KOHTAKTE C MEJBIO B
miesnoyHou cpene? CocTaBbTE DJIEKTPOHHBIC YPABHEHUS ATHUX TTPOLIECCOB.

3. UeM OTiIM4aroTCs MPOLIECChl Y AJIEKTPOIOB MIPH AJICKTPOJIN3E BOJHBIX paCTBOPOB
cynbdara menu u cynb(dara kamus? Kakue BerecTBa BBIIETSIOTCS y Karoaa |
anona?

4. TlonGepuTe MONEKYIAPHbIE YPABHEHHUS K CJEAYIOIMM HOHHBIM:
a) Ca?*+C03*—CaCOs3
0) H2SiO3+20H —2H,0+Si03z*

5. Beruucnure pH u pOH B 0,01 H. pacTBOpe ruipokcuaa Kaablius (M3BECTKOBBIM
pacTBOp), CUUTAS TUCCOLUALMIO MTOJTHOM.

6. Kak cmectutcs paBHOBecue peakiuu ruaposusa conu (NHas)2S npu nobGasnenuu
NH4OH k ee pactBopy?

7. Hanummure CTpyKTYpHYIO (hopMyny MHULCIUIBI 301 ruapokcuaa skeneza(lll),
crabunmsupoBanHoro xyuopuaoM skenesa(lll). Kakoit 3apsm uMeroT KoUIOWMTHBIC
YacTUI[bI (IPaHyJIbl) TAHHOTO 3051517

8. 3aKOHYHTE CIIEAYIONINE YPABHCHUS PEaKIIHIA:
a) Pb+H,SO4 (pa36.)—

0) Pb+H>SO4 (ko) —
B) Pb+Cl—

9. PactBop, comepkammii 0,512 r Hesnektpoauta B 100r Oenzoma CsHs,
Kpuctammsyercs npu 5,296 °C. Temneparypa kpucraim3auuu o6enzona 5,5 °C.
Kpuockonnueckas koncranra 5,1 °. BeluucianTe MOJBHYIO MAacCy PacCTBOPEHHOTO
BEIIECTBA.



Tembl pedpepaToB (10KJIA0B)

Ne n/mt HaumenoBanue Temsl pedepata

1 3HaYEHNE XUMUHU B CEJILCKOM XO35IMCTBE.

2 [Ipo6sieMbl BOJJOCHA0XKEHHUSI B CEITBCKOM XO35HCTBE.

3 CpaBnenue skosiornyeckux crangapro 'OCT PO u Eppo 4.

4 DKOJIOTHsI BOJBI, MYTH PEIIeHUs MPOOTIEMBbl 3arps3HEHHSI BOIBL.

5 Boja B )kM3HU 4enoBeKa, TEXHUKE U CeNIbCKOM XO03sIMCTBE. DKOIOTUsl BOJBI.

6 3HaveHHe BOJbI B )KU3HEIESATEIbHOCTH KUBBIX OPraHU3MOB.

7 3aBucumocTts OBII u pH BOJBI OT €ro HOHHOTO COCTaBaA.

8 Bopa - 310 *KH13Hb.

9 [TpoGyieMbl OYMCTKH U MCIIOJIb30BAHUS BOJIBI 11l MEIUOPALIUU 3eMeb

10 OOmue cBolicTBa MarHus KaJbIUs U Ipyrux aneMenToB || A-moarpymmel, ux
COCJIMHCHMUSI, 3HAUCHHE MATHUSI U KAJIBIIUS B TIPUPOJIE U CEIHCKOM XO3SIICTBE.

11 0O0630p CBOWCTB XMMHUYECKUX 3JIeMeHTOB VA- OArpyNIbl M UX BaXKHEUIIUX COEIMHEHHUH.

12 OO61uue cBoiicTBa yriaeponaa, KpeMHUsSI U JpyTrux 3nemMeHToB |V A-noarpynnsl, ux
COEIMHEHMsI, 3HaUEHHE YTIepoaa U KPEMHHUsI B IPUPOJIE U CEIbCKOM XO3sHCTBE.

13 Tspxénble MeTasuibl, UX M0JIb3a U Bpell, OMOJIOrMUYe€CKOe 3HAUCHHE.

14 AHATUTHYECKUN KOHTPOJIb TSHKEITBIX METAJUIOB B TOYBE M PACTEHUSX, TPOYKTAX
CEJIbCKOr0 XO351CTBA.

15 00630p CBOMCTB OTJEIBHBIX XUMHYECKUX SJIEMEHTOB U MX BAXKHEUIIINX COSTMHEHUH.

16 XUMHUYECKHE TECT - METOJbl aHaliu3a O0BEKTOB OKPY’KaIOLIEH Cpeabl, aHaJlu3 BOJBI,
BO3JlyXa U TTOYBHI.

18 OKOJI0THUs U TOKCHKOJIOTHS METaIlJIOB;

19 DNeKTpOXUMHUYECKas KOPpO3us, Crioco0bl OOPHOBI C HEl;

20 Tsoxénast u n€rkast BoJa, X 0COOEHHOCTH, MOJIb3a U BPE/, MEPCIEKTUBbI palliOHAIbHOT O
MIPUMEH CHUSI;

21 KpyroBopoT azota, cepbl, BOJbI, YTIEKUCIOr0 ra3a B IPUPOJE;

22 Hcnonp30BaHre HAHOMATEPUAJIOB B BOJHOM XO35IMCTBE.

23 Bonopoanslii moka3aTesb BOAHBIX PACTBOPOB, MEXaHU3M JIEHCTBUS CPEIbl U €&
Ouonoruyeckas pojb B )KU3HEIEATEIbHOCTH PACTCHUH;

24 3akonbl @apages. [IpakTuyeckoe npuMeHEHUE IEKTPOJIn3a.

25 Xumnueckas U (pusnueckas TEOpUU PacTBOPOB.

26 HopmatuBnas u TEXHUYECKAast JIOKYMEHTalus o AKCILTyaTaI|H,
TEXHUYECKOMY 00CITy>KBaHUIO, PEMOHTY MEJIMOPATUBHBIX
OOBEKTOB.

27 Hayunas u ¢puitocodckasi KapTuHa OKpY’KaroIIero MUpa.

28 Muoroo0pasue KyJbTyp B MX B3aUMOJICHCTBUH.

29 CriocoOBIOCYIIECTBIICHUS COLMATIBHOTO B3aUMOJACKUCTBUS OOYYaIOIIEro W peanu3anus

CBOEH pOJIM B KOJUIEKTHUBE.

Tembl HayYHBIX TUCKYCCUH (KPYIJIBIX CTOJIO0B)

Xumuyeckasi cBs3b. CTpoeHHE MOJIEKY.I.

1.KBanTOBO-MeXaHUYECKasi TEOPUS XUMHUYECKOHW CBsS3U. MeEToJl BaJE€HTHBIX CBSI3CH.
IIpupona u MexaHu3M BO3HUKHOBEHUSI KOBAJICHTHOW CBS3U.

2.Bunel koBameHTHOM cBsizu. [lapamerpsl U CBOMCTBa KOBAaJEHTHOW CBSI3U: JHEPrus,
JUIMHA, TOJISIPHOCTB, OJIAPU3YEMOCTh, HACHIIAEMOCTb, HAITPaBJIEHH OCTh.

3.IlonsiTHE O G - W T — CBS3AX.

4 MexaHu3M 00pa3OBaHUs MOHHOM CBSI3U, €€ CBOWCTBA.

5.Ilonsitue 00 n3oMepuu.

6./loHOpHO-aKLIeNTOpHAs CBsA3b. MeXaHU3M ee 00pa3oBaHMUsL.




7.IToHsiTHE O BOIOPOIHOM CBS3U. MexaHU3M €€ 00pa30oBaHUSI.
8.I1lonsTrE O METAIIINYCCKOM CBS3H. MeXaHU3M €€ BO3HUKHOBEHHS.
9.IloHsATHE O CTEIICHU OKUCIICHUS.

10.Tunsl KpUCTAIIINYECKUX PELLIETOK.

11.I'uGpuau3anyst aTOMHBIX OpOUTaICH.

12.I'eomeTpryeckasi CTpyKTypa MOJISKYJI.

13.TTonsspHOCTH MOJIEKYL.

14 Buapl MeXMOJIEKYJISIPHOT O B3aUMO/IEH CTBUSI.

Bonpocsl 1 3agaHust AJI NPOBeIeHUs UTOI0BOr0 KOHTPOJIA (3a4eTa)

KomnemenyuaYK-1. Cnocoben ocywiecmenamo nouck, Kpumuueckuil aHaius u
cunme3 uHopmauuu, NPUMEHAMb CUCHEMHDBLIL NOOX00 ONA pPeuleHus
nOCMAae1eHHbIX 3a0a4

Bonpocul k 3auemy

1.0OcHOBHBIE BUBI KOPPO3UH METAIIIOB. DIIEKTPOXUMHUYECKAsi KOPPO3HUS KEJIE3HOU
apMaTypsl BO BIQYKHOM BO3JIYXE.

2.Crioco0bl BBIPAKEHUS KOHIICHTPAIIUK PAaCTBOPOB.

lpaxmuueckue 3a0anus 0 nposederus 3a1ema

1 Hamumure ypaBHEHUS AUCCONMAIMM DJCKTPOJIUTOB: THIAPOKCHIA Oapus,
Hutpara xpoma (lll), rugpokapboHara MarHus, XJopuja JTUTHAPOKCOAUTIOMUHUSA,
dbochOopHOI KUCTOTHI.

2. BpmmciuTe MONSpHYIO W HOpMajbHYIO KoOHIeHTparuio 20%-ro pacTBopa
XJI0pUIa KaJabLus IIOTHOCTEIO 1,178 r/em®.

Bonpocw k 3auemy

1.0OcHOBHBIE TOHATHS XHWMHHU: aTOM, MOJIEKYyJa, XUMHUYECKHI 3jeMeHT. BemectBo, Moib,
MOJISIpHAsl Macca, SKBUBAJIEHT, MOJISIpHAsl Macca YKBUBAJICHTOB.

2.CrerneHb AJEKTPOIUTHYECKON Aucconuanui. DakTopbl, BIAMSIONIME HAa BEIHMYHUHY CTENEeHU
nuccoruanyy. CuiabHbIe U cia0ble AIeKTponuThl. [IpuBeanTe npuMepsl.

llpaxmuueckue 3a0anus 0 npogedenus 3auema

1. Hanummre ypaBHEHUS pEaKUUil, C IMOMOIIBI0 KOTOPBHIX MOXXHO OCYIIECTBUTH CIICAYIOIIUE
npespamienns: Fe(OH)z—Fe(OH)Cl-FeOHCl,—FeClz—Fex(S04)3.

2.Hanummre ypaBHEHUS JUCCOLMAIIMU  CIEAyIOIMX diekrposmtoB: a) H3POs  0)

NHsOH./lonumuTe ypaBHEHHE pEaKIiU, COCTABbTE K HEMY MOHHBIC YPaBHCHHS: CaCOs +
HCl—

Bonpocwi k 3auemy

1.0cHOBHBIE CTEXMOMETPUYECKHME 3aKOHbl XHMMHUM: 3aKOH COXpPaHEHUS MAacChl W SHEPruu
BelecTBa (CoBpeMeHHas (OpMYIUPOBKA), 3aKOH TIOCTOSHCTBA COCTaBa XUMHUYECKUX
coemunenuit JK. Ilpycra, 3akoH kpaTHbiX oTHommeHui (/[.JlanpToHa), 3aKOH OOBEMHBIX
ornomenuit (I'eit-JIroccaka), 3akoH ABOTrajipo W CIEICTBHE W3 3aKOHA, 3aKOH YKBUBAJICHTOB (VY.
Bomnacrona).

2.00mas xapakTepucTUKa METajyioB, (pM3NYECKHe CBOWCTBA. 3aBUCHUMOCTh CBOMCTB METaJUIOB
OT MX ToJioXeHus B mnepuoauyeckor cucteme J[. M. MenneneeBa BHyTpeHHee cTpoeHHE
merasioB. Marauit. du3ndyeckue 1 XUMHUECKHUE CBOMCTBA, COSIMHEHUS .

Ipakmuuecxue 3a0anus 051 npogedeHUs 3auema



1.00ume XuMHYECKHE CBOWCTBA METAJIOB (COCTaBbTE ypaBHEHHS PEAaKLIUH Ha KOHKPETHBIX
pUMepax METAJUIOB PA3HOW aKTUBHOCTH).

2.Kakas macca, kakoe KOJMYECTBO BEIECTBA, KAKOE YHCIO MOJIEKYJ, KaKoe KOJINYECTBO
SKBHUBAJIEHTOB COOTBETCTBYET 00BEMY Kucnopoaa 11,21 (H.y.)?

Bonpocul k 3auemy

1. Knaccudukanus HeopraHM4eCKUX COSAMHEHUH.

2.PactBOpbl. CrTOCOOBI BBIpaKEHHS COCTaBa PACTBOPOB: MOJISIPHAS, MOJISIPHAS] KOHIICHTPALIUS
9KBUBAJIEHTOB, MOJISIIbHOCTh, MACCOBAs 10JIs, TUTP

lpaxmuueckue 3a0anus 05 nposedeHus 3a4ema

1.Beruuciure maccy xnopumaa xkenesa (I11), neooxonumyto ans npurotoBienus 300 ma 0,011
pacTBopa.

2.0THOLIEHHE METAJUIOB K pa3jMYHbIM KHUCJIoTaM (COJIIHOM, a30THOM B mroOoW cTaguu
pa3baBiieHUs, CEpHOM KOHLIEHTPUPOBAHHON M CEpHON pa30aBJIEHHOI) Ha NMpUMeEpe XkKeye3a u
AIIOMMHMSL.

Bonpocul k 3auemy

1.Ilpuponnass Boma. Crtounbie Boabl. OCOOCHHOCTH XHMHYECKOTO COCTaBa MPHUPOAHBIX H
CTOYHBIX BOJ. JKeCcTKOCTh BOIBI, €€ BUbI. BOMIOMOATOTOBKA.

2 ITporonno-ueritponnas teopus J1.J1. Banenko u E.H. 'anona. KBanToBsIe uncia.
JIBoiicTBeHHas prpoja 3yekTpoHa. CriocoObl H300paKEHUs JIEKTPOHHON CTPYKTYpPhl aTOMOB
3JIEMEHTOB.

Ilpaxmuueckue 3a0anus 015 nposederus 3a4ema

1.0nummTe XMMHYECKHEe CBOMCTBA OKCHIA KaJbIlus, okcuaa kpemaus (1V) u okcuma nuHKa.
2.PaccunraiiTe Maccy THAPOKCHIA HATPHUsI U MAacCCy BOIbI, HEOOXOMUMYIO ISl IPUTOTOBICHUS
500r 5% Motomiero pactsopa.

Bonpocubl k 3auemy
1. AnromuHmii. XWUMHYECKHE CBOWCTBA, €ro COeAWHEHHS. AMQGOTEPHOCTh OKCHUIOB W

THJIPOKCHJIOB aJTFOMHHHSL.
2. luccoumanust Boasl. loHHOE mpou3BeneHue Boasl. Bomopoanslii mokasatens. CrocoOsl ero
OIpeIEIEHHSL.

llpaxmuueckue 3a0anus 0151 nposederus 3a4ema
1.Meronom »anekTpoHHOro OanaHca noadoepute KoO3((ULUMEHTHl, YKaXUTE OKUCIUTENb M
BOCCTaHOBHTEINb B PEAKI[HSX:

Zn + HNO3(xon1)—Zn(NO3)2 + NO2 + H.0;

Fe(OH)2+02+H,0—Fe(OH)3;
2.BbrumciiTe KOHIEHTPALMIO HOHOB BOJOPOJA W THIPOKCH] MOHOB, eciu pH pactBopa paBeH
10.

Bonpocul k 3auemy

1.CBoiicTBa pactBopoB HeanekTponuToB. Ocmoc. 3akonbl Bant-I'opda u Payss.

2.MeTanabpl U HEMETasUlbl, UX IOJIOKEHUE B mepuoguueckoil cucteme. OCHOBHbBIE CBOMCTBA
JJIEMEHTOB — AaTOMHBIM paguyc, OJHEprus HOHM3ALMM, CpPOACTBO K DJEKTPOHY H
NIEKTPOOTPULIATENBHOCTD, BO3MOYKHBIE CTEIIEHU OKHUCJIEHHU, OKHCJIUTEIIBHO -
BOCCTAHOBUTEJIBHBIE CBOMCTBA 3JEMEHTOB. VI3MEHEHHE CBOMCTB JJIEMEHTOB B IEpUOJAX U
rpynnax. OOmieHayyHOe 3HayeHHE NEePUOAMYECKOro 3aKOHAa M MEpPUOJUYECKONH CHCTEMBI
xuMmudeckux sneMmerToB JI.M1.Mengeneera.

llpaxmuueckue 3a0anus 015 nposederus 3a4ema



1.PaccuuTaiiTe Maccy rameHoi u3BecTd, HEOOXOANUMOM JJIsl yCTPaHEHHsI BPEMEHHOM &K EeCTKOCTH
B OTHOM KyOHMY€CKOM METpPE BOJIBI, €CJIN KECTKOCTh BOABI 7°XK.

2.Paccuuraiite pH peuHoi BO/IBI, €CJIM KOHIIEHTPALIUH THIPOKCU]I-HOHOB B HEH 107° monp/mm3.
Bonpocw k 3auemy

1.Kucnotsl, ocHOBaHUs, conu U ampoTepHbie coequHenus B ceete TOJ[. HeoOpaTumble peakuuu
MOHHOTO OOMEHA, UX THUIIBI.

2. Tunbl XUMHYECKOM CBSI3M: KOBaJCHTHAs, HOHHAs, MeTasumndeckas. Pabotel JIbtouca, I'efiTiepa,
JlonnoHna, [TommHra U ap. B y4YeHUM O XUMHUYECKOU CBI3U. MIOHHasA CBs3b, €€ mpupoaa, HOHHbIE
kpuctauibl. Kpucrammyeckue BemecTsa ¢ HOHHON PEIIETKOM, UX CBOWCTBA.

llpaxmuueckue 3adanus 0 nposedeHus 3a4ema

1.IIpu kakoii TemmepaType 3amep3aer pactBop, comepkammii 1000r riuumepuna CzHs(OH)s u
2000r BOJBI.

2.Hanmumwure ypaBHEHUs pEaKIHii, ¢ MOMOIIbI0 KOTOPBIX MOXKHO OCYIIECTBUTH CIEIYIOIINE
npespamienus: Zn—7ZnSO0s—Zn(OH),—(ZnOH)3POs—Zn3(POs)2, & peakuusm oOMeHa
COCTaBbTC MOHHBIC yPaBHEHHUsS, K OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIM PEAKIHUSAM — ypaBHEHHS
AIIEKTPOHHOTO OaJsiaHca.

Bonpocul k 3auemy
1.KoBasneHTHast cBsi3b, €€ IpHUpOJa U MEXaHU3M oOpa3oBaHMs. MeToa BaJEHTHBIX CBsI3€Hl.
Crnioco0bl U300 paXkeHNsl KOBAJICHTHBIX CBsI3€H, CBOMCTBA KOBAJIGHTHBIX CBS3€H: JAJIMHA, SHEPIUs,

HACBILIEHHOCTb, HalpaBieHHOCTb. [loHATHE O ruOpUAM3allMM aTOMHBIX opOuTaneil. 6 u T —
CBsI3U. Pa3HOBHIHOCTH KOBAJIE€HTHOW CBSI3U — HEINOJIIPHAs, TOJSIPHASL, JOHOPHO-AKLEIITOPHASL.
2.Komnnekcusie coenunenuss KC. Koopaunanumonnas teopust BepHepa. Meroabl mosiydeHus
KC. BuyTpeHHss u BHELIHsSI KOOpAMHALIMOHHBIE cepbl KoMIIeKcoB. CTPYKTypa BHYTpPEHHEN
KOOpAWHAIMOHHOW cdepbl. LleHTpanbHBIE aTOM - KOMILIEKCOOOpa30BaTeNlb, JIMTAH]IbI,
KOOPAMHALIMOHHOE YHUCIIO, 3apsAj KOMIUIEKCHOIO HOHA. XUMHYECKas CBSA3b B KOOPAMHALIMOHHBIX
COEAMHEHMSIX. THUIBl KOMIUIEKCHBIX COEIMHEHUH. 3Haue€HUWE KOMIUJIEKCHBIX COEAMHEHUN B
XUMHH, OUOJIOTHH, CEIbCKOM XO3SIIICTBE U TEXHUKE.

lIpaxmuueckue 3a0anus 015 nposedeHus 3a4ema

1.HanummTe ypaBHEHHS PEaKIUid, C TOMOIIBIO0 KOTOPBIX MOXHO OCYIIECTBUTH CJICAYIOIINE
2.CTpoeHne IpoCTEHIINX MOJIEKYJI, TOIAPHOCTh MoteKyt Ha mpumepeCO2 n NHa.

Bonpocul k 3auemy

1.CunbHble 371eKTPOIUTHL, UX Aucconuanus. COCTOSHUE CHUIBHBIX 3JIEKTPOIUTOB B PacTBOpAX,
aKTUBHOCTb U KO3 (HHUIIMEHT aKTUBHOCTH HOHOB.

2.00ume cBeneHWst 0 pacTBopax. THIBI pacTBOpoB. PacTBopmMOCTh BemiecTB. 3aBUCHMOCTD
PacTBOPUMOCTH OT IIPHPOABI U CBOICTB PACTBOPUTENS U PACTBOPEHHOTO BEILECTBA.
lIpakxmuueckue 3a0anus 05 npogedeHus 3a4ema

1.IIpu3HaKy NpaKTUYECKOro MpoTeKaHus peakuuii ooMeHna. CocTaBbTe MOJIEKYISIPHbIE U HOHHO-
MOJIEKYJISIpHbIE YPAaBHEHUS peakIMii B3aUMOIEICTBUS B pPacTBOpax MEXIY:

CI‘(OH):J,I/I KOH —; FeSOuu (NH4)2 S —;
2.YKaxxuTe NpoyKThl peakuii 1 METOAOM JIEKTPOHHOr0 OanaHca noadepute KodpGuIueHThI:
Fe+Clhb— ?;

Hg+HNO3 (pa36.)—Hg(NO3)2+ ? +H20.

Bonpocw k 3auemy

1.I'anpBaHOKOppPO3Us, NMPUUMHBI €€ BO3HMKHOBEHMs. Kopposus crutaBa amOMMHMS U MEOU B
paznuuHbIX cpenax. llpuBeauTe cxempl. YKaXWTE€ MEpPBUYHBIE U BTOPUYHBIE ITPOLIECCHI,
MIPOAYKTHI KOPPO3UHU.



2.Atomuble siapa. Mx cocraB.M3otomnbl. M300apel. KBantoBbie uncina. COCTOSHUE 3JICKTPOHOB B
aTome.

Ipaxmuueckue 3a0anus 0151 nposedeHus3a4ema

1.CocraBbTE ypaBHEHUS! COOTBETCTBYIOIINX XUMUYECKUX PEAKLUUN YCTpaHEHUS pa3InyHbIX

BH/IOB JKECTKOCTH BOJIBI, IPUMEHSAEMBIX B BOJIOMIOAT OTOBKE.
2.Berancnute maccy comu MgSOy-7H20 u maccy Boabl, HeoOXoauMble st ipurotoBienust S00r

pactBopa ¢ MmaccoBoi goiaeit MgSO4 12%.

Bonpocubl k 3auemy

1.Bona xak pactBopuTelb. BpemMeHHas 1 mocTosiHHAS KeCTKOCTh BObl. CITocoOkI ee
YCTpaHECHUS.

2.Kax wusmeHsiercs BOCCTAHOBHUTEIbHAS aKTUBHOCTH METAJJIOB 1-A HO}IprHHBI? Kaxk

M3MEHSIETCSI OCHOBHOM XapaKTep OKCHUIOB U TUAPOKCHIIOB STHX METaJIOB?
llpaxmuueckue 3a0anus 0151 nposederus 3a4ema
1.0npenenute 3apsii BHYTpPEHHEH KOOpPAMHALMOHHOM cgepbl M cocTaBbTe (OPMYJbl JBYX
BEIIECTB, B  KOTOpele  oHa  BXomuT. OnpemenuTe  KOOPAWHALMOHHOE  YHUCIO
KOMILJIEKCOOOpa3oBaTes:

[C03+(N H3)2(NO2)4].
Hanwummre BeipaskeHue I KOHCTAHTBI IM CCOIUAIIMH (HECTOMKOCTH ) KOMITJICKCHOTO HOHA.

2.HaHI/II_HI/ITe MOJICKYJIAPHBIC © HOHHBIC YPABHCHUA PCAKIIUU T'MAPOJIM3a COJIEN:
a) NH4sCHsCOO;  6) (NHa4)2S.

Bonpocul k 3auemy

1.OCHOBHBIE TIOJOXKEHUSI TEOPUU IJEKTpoinuTuyeckor nucconmauun C. AppeHuyca.
I'mppaTtanus u nuccounanus. IoHHbIE paBHEHUS PEaKIU.

2. OKHCIHTEIBbHO-BOCCTAaHOBUTENbHBIE peakuuu. Tunel OBP. Baxuneilmme okuciurenu U
BOCCTaHOBUTENH. OTBET MOTUBUPYHITE C TOUKH 3PEHUS CTPOCHUS aTOMOB.

llpaxmuueckue 3a0anus 0151 nposedeHus3a4ema
1.HanummTe 51nekTpoHHbIe GOopMyIIb aToMOB F€ 1 Se u cooTBeTcTByIomMX HoHoB: Feb*, Se’,
2. Hanmmmre GhopMyItbl CIeTyIOIUX COMEH:

a) cynbdara KanbIus;

0) XJI0pUa FUAPOKCOATIOMUHUS;

B) THIpOKapOOHaTa KaJus,

r) pocara aMmmoHus;

1) cyb(aTa HATPHS,

e) quruapodocdara Marausl.

Bonpocwi k 3auemy

1.Anccounanus Boasl. lonHOE npousBeneHue Bobl. Boropoansiii mokasatens (PH), meTomsl
€ro OnpeaeIcHHus.

2.ITapameTpsl M CBOWMCTBa TUIIOB XMMHUYECKUX cBsizeld. CremeHb oOkucieHUS. BaneHTHOCTD

aMeMeHTOB. AMOp(HOE M KPHUCTAINIMYECKOE COCTOSHUE BEIIECTBA. XHUMHYECKas CBS3b B
TBEPABIX TCIax. XUMHUYECKas CBA3b B IMOJYITPOBOAHUKAX U JUIJICKTPUKAX.

llpaxmuueckue 3a0anus 0151 nposederus 3a4ema

1.0mnpenenute MOJISAPHYIO KOHIIEHTPAIUIO PACTBOPA, MOTYYSHHOT O IIPU PAaCTBOPEHUH Cynb(haTta
HaTpus Maccoid 42,6 T B Boze Maccoit 300 1, eciu MJIOTHOCTb MOJIYYEHHOTO pacTBOpa paBHa 1,12
r/em®,



2. Ilpu kakoii TeMneparype 6yaeT KMIIEeTh PACTBOP, COCTOSAIIMI U3 OHOTO JIUTPA 3TUJIOBOTO
coupra p=0,81/cM® 1 OHOr O JIUTPa BOJBL.

Bonpocwi k 3auemy

1.KaTtoausie u aHOAHBIE TOKPBITHS. IIPOAYKTHI 37IEKTPOXUMHUYECKON KOPPO3HH.
2.'anpBaHWMYECKUIl MOy JIEMEHT, TrajdbBaHMYecKuid osneMeHTTHna Jlanuansa-Akobu, ero
ycTpoiictBo. YpaBHenue Hepucra. Hanpsoxkenne I'D, ero nsmepenue.

llpaxmuueckue 3a0anus 015 nposederus 3aiema

1.Koppo3ust XxpOMUPOBAaHHOT O ke€Jie3a IPU HapyIIEHNUH [IEJIOCTHOCTH MOKPBITUS B HEUTpaIbHON
Cpelne 1 KHUCIIOM.

2.Hamummure BbIpa)keHHE KOHCTAHTHI XMMHUYECKOTO PABHOBECHS [IJIsl CIEAYIOUIMX pPEaKIIMA:
Fe203(x)+3CO(r) <>2Fe(x)+3CO2(1); Na(r)+3Ho(r)«>2NH3(r). B  kakom HampaBieHUH
CMEIIAeTCsl paBHOBECHE B JIAaHHBIX CHUCTEMax a) MpH YBEJIWYEHUU KOHIEHTPALUU HMCXOAHBIX
BEILIECTB; 0) yBEJIMUEHUH JaBJICHUS B CUCTEMaXx?

Bonpocwi k 3auemy

1.Dneprernueckue 3PQPEKThl XUMHUUYECKUX peaKUUid. BHYTpeHHSS DJHEpruss M HHTAIBIUS
0o0pa3oBaHMsI XUMHUYECKUX coenuHeHui. Tepmoxumus. IlepBoe Hauano TepMoAMHAMUKH. 3aKOH
I'ecca, ciencTBus U3 3aKOHA, €r0 3HaYEHHE U IPUMEHEHUE.

2.3ammTa METaJmIoB OT Koppo3ur. Paznuunsie Buabl mokpeiTuid. [IpoTekTopHas 3ammuTa.
Karonnas 3amura. THTrHOUTOPHI KOPPO3HUH.

llpakxmuueckue 3a0anus 0151 nposedeHus: 3auema

1. Koppo3us JyKEHOTo elie3a B pa3IMUHbIX cpenax (HeWTpanabHOU, KUCIOW U CIadomeI0uH0il)
C HApYUIIEHHBIM MTOKPBITHEM

2. Kakue mporiecchl MPOTEKAIOT HA 3JEKTPO/JaX B TalbBAaHUYECKOM 3JI€MEHTE, 00pa30BaHHOM
snexktpogamu Cu/Cu?* m Hg/HQ?*? VYkakuTe >I€KTPOA - BOCCTAHOBUTENL M DIEKTPON —
OKHUCJIUTEIb.

Bonpocwi k 3auemy

1. lucconmanus Boasl. MloHHOE mpou3BeeHue Bomabl. Bomopoausiii mokazatenb. CriocoObl ero
OIIpe/IEIeHHS.

2.Bropoe Hadano TepMOAMHAMHUKH. DHTPONUS U €€ M3MEHEHHE B XHMHYECKHX IIPOLECCaX.
Oneprus I'mb6ca. YcioBue caMOnpou3BOIBHOIO IMPOTEKAHUS XUMUYECKUX peakiuil. Pacuetsl
W3MEHEHUN OHTPOIIMKU KW OSHCPruur I'n66ca Ul OpCACIICHUA HAIIPAaBJICHHOCTH IIPOTCKAHUA
XUMHUUYCCKUX PO ECCOB.

llpaxmuueckue 3a0anus 015 nposederus 3a4ema

1.Koppo3ust crnaBa aqiOMHHHMS M MEIU B pa3iInyHbIX cpenax. IlpuBenurte cxembl. YKakuTe
NEPBUYHBIC U BTOPUYHBIC ITPOLECCHI, IPOAYKTBI KOPPO3UH.

2.Biusguue KaTaJIn3aTOpPOB Ha CKOPOCTb XHMMHUYCCKUX peaKHHﬁ. I'omMorenHeIii u reTepOFeHHBIﬁ
Kataius3. MexaHusm HeﬁCTBHH KaTaJiu3aTOpoOB B I'OMOI'CHHOM M I'CTCPOIrCHHOM KaTaJin3ax.
NHrubuTopsl 1 MpOMOTOPHI B KaTaIu3e.

Bonpocw k 3auemy

1.CxopoCTh XUMHUYECKHX peakui U €€ 3aBUCUMOCTb OT KOHIIEHTPALIMK U TeMIIEPATYyphl. 3aKOH
neiictByronmx macc K. I'ynpa0epra u I1. Baare. Koncranta ckopocTy XMMUYECKOM peakiuu, ee
¢uznueckuii cmbicia. 3akoH Baut-T'odda. Dueprus aktupanuu.



2.OHepretudyeckue >(PQPeKTbl XUMHUYECKUX peakuuid. BHYTpeHHssT 3SHepruss M SHTAJIbIMA
00pa3oBaHMs XMMHUYECKUX coennHeHui. Tepmoxumust. IlepBoe Hauano TepMoAMHAMUKH. 3aKOH
I'ecca, cneacTBus U3 3aKOHA, €r0 3HAYCHUE U IPHMEHEHHUE.

llpaxmuueckue 3a0anus 0151 nposedeHusl 3auema

1. CocraBpTe CXeMy KOPPO3MM XPOMHPOBAHHOTO M HUKEJIUPOBAHHOIO JK€JIe3a C HapyllEeHHsIMHU
MOKPBITHH MPH KOHTAKTE C BOAOH.

2.MetonoM snekTpoHHOro OanmaHca moadepute KO3 PUIIUEHTHI, YKOKUTE OKUCIUTENh U

BocctaHoBuTENb B peakimsx: Zn+tHNOz(koui)—Zn(NO3),+NO2+H0;

Fe(OH)2+02+H2,0—Fe(OH)3;

BOl’lpOCbl K 3au4enty
1.Bropoe Ha4yamo TEpMOAMHAMHUKH. DHTPONHS M €€ M3MEHEHHE B XMMHYECKHX Ipoleccax.
Oneprus ['m606ca. YcnoBue caMOIpOM3BOJIBHOIO MPOTEKAHUS XUMMUYECKMX peakiuil. Pacuers
U3MEHEHUN SHTponuu M sHepruu [ubOca A ompeneneHHs HANpaBIEHHOCTH HMPOTEKAHUS
XUMHUYECKHX MIPOIIECCOB.
2.27€eKTpO- U MPOTEKTOPHAS 3aIUTHl METAJUIOB OT KOPPO3UH. CXEMBI, SIEKTPOHHBIE ypaBHEHHUS
nporeccoB. Kakoil Meramn menecooOpa3Hee BBIOpaTh B KadeCTBE HMPOTEKTOpA I 3AIUTHI
COOpYXEHUH, BO3BOAUMBIX B MOPCKOH Bozie?
llpaxmuueckue 3adanus 0 nposedenus 3a4ema
1.Kakue mpomeccel MPOTEKAIOT IPU BICKTPOKOPPO3HM CBUHLOBBIX 000J04YeK Kaless mox
JEACTBUEM BJIEKTPUUECKOIO TOKa?
2.a)HaNUIINTe KMHETUYECKUEe YpPaBHEHUs CKOPOCTEH MpsAMOM peakiuu, oOpaTHON peakiuu U
BBIPAXKEHNE KOHCTAHThI PABHOBECHS

Cipagunt2N201) > CO2 )+ 2N2r) AH=-558,0 xJIx
0) ompenmenuTe, B KaKyl0 CTOPOHY CMECTHTCS XHMHYECKOE PABHOBECHE IIPH YBEIMYCHUU
KOHIICHTPAI[MH IIEPBOTO HCXOJHOTO BEIIECTBA, IOBBILICHUM TEMIIEPATyphl U YBEIMYCHHUU
TaBIICHMSL.

BOI’lpOCbl K 3auemy

1.Oneprus ['166ca u ee cBsI3b ¢ SHTAIBNKEH U SHTponuell. TpeTbe Hayalo TEPMOAMHAMUKH.
[ToueMy HEBO3MOXEH BEUYHBII IBUTaTENb?

2.ITonsiTHE 00 371€KTpoJax U 3JIEKTPOJHBIX MoTeHuanax. CTaHAapTHIA BOAOPOIHBIN JIEKTPOA.
Pan  crammapTHBIX 3JIEKTPOAHBIX IOTEHUHMANOB. YpaBHeHHe HepHcera. ['anpBaHHMueckue
JJIEMEHTBI.

Ilpaxmuuecxue 3a0anus 015 NPpoB8eoeHUs: 3ayema
1.CoctaBbTe ypaBHEHHUS peaKUUWA TPOIECCOB, NPOUCXOAAIIUX MPH DIEKTPOKOPPOIUU

TpyOOIPOBO/IA MO ACHCTBUEM Oy TAIOIINX TOKOB.
2. CocTaBbTe ypaBHEHHsI XMMHUYECKUX MPOI[ECCOB, MTPOTEKAIOIINX IIPU JIEKTPOJIM3E PaciljiaBoB
NaOH u NiCl>C uHepTHBIMH 3JIEKTPOTAMH.

Bonpocuw k 3auemy
1.BydepHbie pacTBOpPBI ¥ KX OMOJIOTHYECKOE 3HAYCHHUE.
2.Tunbl XUMHYECKOM CBSI3M: KOBaJCHTHAs, HOHHAs, MeTaumndeckas. Pabotel JIbtouca, I'efitiepa,

Jlonnona, [TomuHra U ap. B y4UeHUM O XUMHYECKOM CBsI3H. MIOHHAs CBsA3b, €€ Mpupoaa, UOHHBIE
KpucTtaiuibl. Kpucrammmyeckue BemecTBa C MOHHOW peIeTKOM, UX CBOMCTBA.

Ilpaxmuueckue 3a0anus 0151 NPoOBeOeHUs 3a4ema



1.Beruucianute moTeHIHal BOJOPOAHOrO 3JEKTPOAa, MOrPYKEHHOro B pacTBop, pH koToporo
paBeH 3.

2.CocTaBbTe ypaBHEHHUsS JJICKTPOJHBIX MPOIECCOB, MPOTCKAIOMIMX IPH JJICKTPOIU3E BOIHOTO
pactBopa xsnopuza xxenesa (I11) ¢ yronbHbsIM aHOZOM.

Bonpocuw k 3auemy

1.Koppo3ust TEXHUYECKOro KeJe3a B PAa3JIMUHBIX CPEdaX M METOIbI 3aIUTHI €T0 OT KOPPO3HH.
Coenunenus xene3a. CrutaBel sxene3a. UyryH U cTalb.

2. B kakoM cOCTOSHUH (B KPUCTAJUIMYECKOM WJIM MapooOpa3HOM) SHTpomus 1 Moib BeliecTBa
Oosnblie pu TOM ke Temnepatype? OTBET MOTUBHUDYIITE.

llpaxmuueckue 3a0anus 015 nposederus 3aiema

1..Onpenenuts TenaoTy 00pa3oBaHUN METaHa, €CJIM TEIUIOTA €ro CropaHus

AHcrop.(CHaqr)) = -890,964 xJIx/monb. Tennotsl cropanus H u C cOOTBETCTBEHHO PaBHBI:
AHerop.(Ha(ry) = -286,043 x/Ix/monb, @ AHcrop.(Cirpagur)) = -353,796 xJx/Moib.

2. IIpsimast unm oOpatHas peakius OyaeT mpoTeKaTh IPU CTAHIAPTHBIX YCIOBHIX B CUCTEME:

CHy) + COzr) == 2COq + 2Hz )
OTBeT MOTUBUPYHUTE COOTBETCTBYIOIMMU PACUETAMH.

Bonpocuw k 3auemy

1. KarogHple ¥ aHOAHBIE MOKPBITUSA AJIs 3alIMThl METAJUIOB OT KOPPO3UU B CTATUUECKUX U
JUHaAMHU4YecKuX yciaoBUaX. CocTaBpTe CXEMYy KOPPO3MHM XPOMUPOBAHHOTO U HUKEIHPOBAHHOI'O
JkKeje3a C HApyUICHUSIMHU IOKPBITUIN MPU KOHTAKTE C BOJOM.

2. Kakue cnencrBust u3 3akona .M. I'ecca BBl 3HaeTe, U Kakoe MPAKTUUECKOE 3HAYECHUE OHU
uMeroT?

Ipaxmuueckue 3a0anus 015 nposedeHus: 3auema

1. Kakue XuMHUeCKHE MpOIEeCcChl MPOTEKAIOT Ha JJIEKTPOJdAX TMpH 3apsaKe U paspsike
CBHUHIIOBOT'O aKKyMyJisitopa?

2.CocTaBbTe CXEMY IPOIIECCOB, MPOMCXOAAIIMX HAa MEIHBIX 3JEKTPOAaX, MpU DICKTPOIHU3E
BOJIHOTO pacTBopa cyibharta meau (I1).

Bonpocul k 3auemy

1.Katamus. Teopus romoreHHoro karaiausa.Teopust reTepOoreHHOro KaTajimsa.

2. ChopmynupyiTe M HANWIINTE MAaTEMAaTHYECKOE BBIpaXKEHHE | 3akoHa TEepMOIMHAMHUKH,
yKa3aB (pU3HUECKHUM CMBICI BXOJSUIMX B HETO BEJIMYHUH.

lIpaxmuueckue 3a0anus 0151 nposedeHus: 3auema

1.9nextpomu3 pactBopa K>SOs mpoBoamiu mpu cune Toka 5SA B TedeHue 3 4. CocraBbTe
3JIEKTPOHHBIE YPAaBHEHUS MPOLIECCOB, MPOUCXOAIIMX Ha 3ekTpoaax. Kakas macca Boabl nmpu
ATOM Pa3JIOKHJIACh, U Y€MY paBEH 00beM ra30B (H. y.), BBIACIMBIINXCS HA KaToze, aHOoe?

2. TemmepaTypHblii KO3(GGUIIMEHT CKOPOCTH HEKOTOpOW peakiuu paBeH 2,3. Bo ckoibko pa3
YBEIIMYUTCS CKOPOCTh 3TOM PEaKLWH, €CJIM MOBBICUTh TEMIIEPATYPY Ha 25 rpagycoB?

Bonpocw k 3auemy

1. Kakue peakuuu Ha3bpIBatoTCs 00paTUMbIMU U HeoOpaTuMbiMu? [IpuBeauTe mpuMepsl TaKUX
peakiuii. UTo Takoe XMMHUYECKOE paBHOBECHE M TTIOUEMY OHO HA3bIBAECTCS TMHAMUYECKUM?

2. Hanummre maTemaTudeckoe BbIpaxkeHue I[-3akoHa TEpMOIWHAMHKHU JJII HEOOPATUMOTO
00paTUMOTO MPOIECCOB, YKa3aB (PU3NUCCKUN CMBICI BXOISIIIIMX BHETO BEJIMYHH.



llpaxmuueckue 3a0anus 015 nposederus 3aiema

1.Toxk cunoit 2,5A, npoxons uepe3 pacTBOp 3aekTponuTa 3a 30 MUH. BbIAEIAET U3 pacTBopa 2,77
r Metasuia. Haliiure MoJISIpHYHO MacCy SKBUBAJIEHTa METAJIIA.

2.CocTaBbTEe CXEMBI IByX 3JICMEHTOB, B OJIHOM M3 KOTOPBIX IIUHK - OTPUIIATEIBHBIN 3JICKTPOJ, B
JIpyroM — TIOJOXKUTENbHBIN. [IpuBEAUTE 3JIEKTPOHHBIE YpPAaBHEHUS AHOJHOTO M KaTOJHOIO
MIPOLIECCOB.

Bonpocw k 3auemy
1.HampaByieHHOCTB IIPOLIECCOB B NIpUpOJEe. BTOPON 3aK0H TEPMOJUHAMUKH.
2.DaKTOpbl, BAUSIOMNE HA aKTUBHOCTh KaTaJIM3aTOPOB XUMHYECKUX PEAKIIUM.

Ipaxmuueckue 3a0anus 015 nposederus: 3a4ema

1.Kakue mporecchl MpOTEKarOT MPH KOPPO3UH TEXHUIECKOTO JKene3a B aTMOC(PEPHBIX YCIOBHIX?
CocraBbTe 3JEKTPOHHBIE YpaBHEHUS 3TUX MPOLIECCOB.

2.Kak Bmuser pH cpeapl Ha ckopocTh Koppos3uu xkene3a u uuHka? [louemy? CoctaBbTe
ypaBHEHHS COOTBETCTBYIOIIUX MTPOLIECCOB.

Bonpocul k 3auemy
1.CgoiicTBa pacTBOpPOB HEANIEKTPONMUTOB. Kunenue u 3amep3anue pacTBOpoB. 3aKOHBI Payis.

AHTUPU3BL.

2.Kucnotsl, ocHoBaHuUs, coii U aMdoTepHble coennnenus B ceere TOJ[. Heobpatumele peakiuu
HOHHOIO 00OMEHA, X THIIEI.

llpakxmuueckue 3a0anus 0151 npoeedeHus: 3auema

1.Hanummre ypaBHEHHS PEAKIIUid, C TOMOIIBI KOTOPBIX MOYXHO OCYIIIECTBUTH CJICAYIOIINE
npespamenus: Zn—ZnSOs—Zn(OH),—(ZnOH)3PO4—Zn3(PO4)>.

K peakiusim oOMeHa COCTaBbTE HOHHBIC YPABHEHUS, K OKUCIUTEIBHO — BOCCTAHOBUTEIHHBIM

peaKIisIM COCTaBbTE ypaBHEHUS 3JIEKTPOHHOr0 OanaHca.
2. MenHoe u3aenue NOKphITO HUKeneM. byer 1 coxpaHeHo 3alluTHOE JeiiCTBUEe HUKEIIS Toclie

MOBPCKACHUS ITOBCPXH octu?

Bonpocul k 3auemy
1.06paTuMOCTh XUMUYECKHX peaKuil. XMMHUECKOE PABHOBECHE B TOMOI' €HHBIX U
rereporeHHbIx cucreMax. CocTosiHue AMHAMUYECKOI0 XMMUYECKOr0 PaBHOBECHUS, YCIIOBHS U
IPU3HAKU PaBHOBECHOI'O COCTOsAHUS. KOHCTaHTa XMMHUYECKOI0 paBHOBECHS, €€ POJIb B OLIEHKE
HaNpaBJIeHHOCTH XMMUYECKUX peakiuid. CMeleHre paBHOBECHsI IIPU U3MEHEHUHU KOHI[EHTpaluu
pearupyroIux BelecTB, TeMeparypsl v gaBiaeHus. [Ipunnun Jle - [latense. Pons
MPECTaBICHUNA O XUMHUYECKOM PaBHOBECUH B IOHUMAHUU U OLIEHKE XUMUYECKUX U
OMOJIOTUYECKUX MPOLIECCOB.

2.0OCHOBHBIE NOHATHS TUTPUMETPUU- THUTPOBAHHE, TUTPAHT, TOYKA SKBUBAJIEHTHOCTU (ee
(UKCUpOBaHHE XUMHYECKHMMHU METOJaMH, (PU3MKO-XMMUYECKMMU MeTonamu). KoHeynas Todka
TUTPOBAHUS, CTENEHb OTTUTPOBAHHOCTH, KpHBas TUTPOBAHMS, AIMKBOTA (ONMpPEAEICHUS).
OcCHOBHOE ypaBHEHHME TUTPUMETpUU. MoJsipHas KOHIEHTpAlusl SKBHUBaJeHTa. TpeboBaHUS K
peakuusM B THTPUMETPUIECKOM aHaJIHN3e.
Ilpaxmuueckue 3adanus 0 nposedenus 3a4ema

1.Vnanenne mnpumeceir u3 Boasl. Koarymsutel (mpumepsl). Koarymsmus. OcaxnaeHue
(mpuBeAMTE XUMHU3M TMIPOLIECCOB NpU J100aBIEHUM H3BECTH, KaJbIIMHUPOBAHHOW COABI U
aNOMHHATa HATPU).
2. K pactBopy Na;COz nobaBuiu ciieayromye BemecTna:



a) HCIl; 6) NaOH; B) Cu(NOs3)2; r) KoS. B kakux ciydasx THAPOIM3 KapOoHaTa HaTPHs
YCUJIUTCS? ITouemy? CocraBbTe MOHHO-MOJIEKYJISIPHBIC YpPaBHECHUSA TUIPOJIHA3a
COOTBETCTBYIOUIUX COJICH.

Bonpocul k 3auemy
1.Ilepuoguueckas cucrema (IIC) wu mepuoguyeckuii 3aKOH B CBETE COBPEMEHHOMN

Teopuu crpoenust aroma. Ctpykrypa I1C.
2.KommiekcooOpa3zoBanue B BOJIHBIX pacTBOpax. Tunuunsie
KOMIUIEKCOO0pa3oBaTeiu, KOOPANHAIIMOHHOE YUCII0, BAXKHEHUIITNE JIUTaH b

Ipaxmuueckue 3a0anus 01151 npoGedeHUs: 3a4ema
1. CocraBbTe (hOopMyIly MUIIEIUTBI 30J11, H300pA3UTE CXEMY CTPOSHHUS MHIICILIHI,

OMpeNIeTuTe 3apsA]l KOJUIOMJHOM dYacTullbl. Kakyio coib Hajgo B3ATh (M3 JIBYX
npejiaraeéMbiX) B HAUMEHBIIEM KOJIMYECTBE JUIsl KOAryJIAIMY 30514 U oYemMy?

3o1b CrabunuzaTop Conu-Kkoaryssropsl

CI‘(OH)g CrCls KC|, NasPO4

2. IIpencraBbTe BEMEeCTBA B BUIE KOMIUIEKCHBIX COCIMHEHUN:
a)KCN-AgCN; 0) 2KCN-Ni(CN)z;

HpI/IBeI[I/ITe YpaBHCHUA JUCCOLUAINU KOMIIJICKCHBIX COGI[I/IHGHI/II;'I. CocraBbTe
BBIPAKCHUA KOHCTAHT AUCCOIHUAIINN KOMITJICKCHBIX COCJIHHCHHfI.

7.4 Meronnueckue MaTepUaJibl, ONpelesilONIde  MPoUexypPbl
OLICHUBAHUS 3HAHUH, YMEHHH, HABBIKOB XAPAKTEPHU3YIOUIUX ITAMbI
(opMuUpOBaHUS KOMIIETEHIIH A

Jlokanvuwiti Hopmamuensiii akm ynueepcumema IInKyol'AY 2.5.1 « Texywuii
KOHMPOIb YCNe8aemMoCmu U NPOMEHCYMOYHAsL AMmecmayus 00 yuaouuxcsy.

IIpeocmasnaomea memoouyeckue mamepuansl o npoyeoype OYyeHUBaAHUs.
(no Kaxcoomy eudy OYeHOUHbIX CPeOCmE. mecmol, 3a0ayu, 3cce, 3a4enm u m.o.).

Ilpumeput onucanusn npoyedypvl OyeHUGAHUA:

Kpumepusamu ouenxku pegpepama seisiromcs: HOBU3HA MeKCcmd, 0OOCHOBAHHOCMb 6blOOPA
UCTNOYHUKOS8 TUMepamypbl, CmeneHb packpblmusi CyWHOCMY 80Npocd, coOI00eHUss mpebo8aHuil
K ohopmaenuio.

OyeHKka «OMAUYHO» — BbINOJHEHbL 8Ce MPeOO0BaHUs K HANUCAHUIO pedepama: 0003HAUEHA
npobaema u 0OOCHOBAHA €€ AKMYAIbHOCMb, COeNAH AHAIU3 PA3TUYHLIX MOYEK 3PEeHUs Hd
paccmampueaemyo npooiemy u I102UYHO U3N0NHCEHA COOCMBEHHAs NO3UYUS, CQHOPMYIUPOBAHDL



6b1600bl, MeMa PACKPLIMA NOJHOCMDBIO, BbIOEPIHCAH 00bEM, CcOoOM00eHbl Mmpebo8aHus K
BHEUHEMY OOPMIEHUTO.

OyeHnka «xopouwio» — 0CHO8Hble mpebo6anus K peghepamy 6bINOIHEHbl, HO NPU IMOM
oonyujenvl He0ouémovl. B uacmuocmu, umeomcsi HemoOYHOCMU 8 UBNOJCeHUU Mamepuand,
omcymemeyem J02U4ecKas NOCIe008aAmMeNbHOCMb 6 CYIHCOCHUSIX, He 8blOepAHCAH 00béM
pegepama, umeiomcs ynyweHus 6 0QhopmieHuU.

Oyenxa «y0061emeopumenbHO» — UMEIOMCsl CYuWecmeeHHble OMCImynieHus om mpedosanull K
pegepuposanuio. B wacmnocmu.: mema océewjeHa auulb YaCmuyHo, OONYUeHbl akmuyecKue
owubKU 8 CoOepacanuu pegepama; Omcymcmeyom 6bl800bl.

Oyenxa «HeyooeIemeopumenvho» — mema peghepama He pACKpblmd, O0OHAPYHCUBAEMCS
CyuecmeenHoe HenoHUMAanue npooaeMsl Uil peghepam He npeocmasieH 6osce.

Keinic-3aoanun

Pesynomam evinonnenus xetic-3a0anus 0yeHU8aAemcsL ¢ y4emom cie0yroumux Kpumepues:
— nOIHOMA NPOPaAdOMKU CUMYAYUU,

— NOJIHOMA BbINOJHEHUS 3A0AHUSL;

— HOBU3HA U HEOPOUHAPHOCMb NPEOCMABIeHHO20 MAMePUaNa U peuleHutl;

— NepCneKmuBHOCMb U YHUBEPCATbHOCMb DeUleHUl;

— yMeHue apeyMeHmuposano 000CHO8AMb GbIOPAHNbILL 6APUAHI PEUUEHUS.

Ecnu pesynomam evinonnenus xeiic-3adanusi coomeemcmeyem 0003HAYEHHOMY KpUmMepuio
cmyOdenmy npuceausaemcs 00UH Oal (3a Kaxcowvit kpumepuil no 1 6aunny).

Ouyenka «omauuno» — npu Habope 8 5 6annos.

Ouyenka «xopowio» — npu Habope 6 4 bania.

Ouenka «yooenemeopumensvHo» — npu Habope 6 3 banna.

Ouenka «neyodoenemeopumenvHo» — npu Habope 6 2 banna.

Tecmoevie 3a0anusn

OyeHnka «OMAUYHO» BLICMABIAECMCS NPU YCI0BUU NPABUTLHO20 0MEema CmyO0eHma He MeHee
yem na 85 % mecmoswvix 3a0anui.

Ouyenka «xopouwioy evicmasisiemcsi npu YCiosuu NPAsUiIbHO20 Omeema CmyoeHma He MeHee Yem
Ha 70 % mecmoswvix 3a0anuii.

Oyenka «y0061emeopuUmMeIbHO» BbICMABIACMCs NPU YCI08UU NPABUTLHO20 OmeEema cmyoeHma
He menee yem Ha 51 %.

Oyenka «Hey0061eme0PUMeIbHOY 8bICIABIACMCI NPU VYCI08UU NPABUTLHO20 OMEemd
cmydenma menee yem Ha 50 % mecmogvix 3a0aHutl.

Kpumepuu ouenku yuacmusa é ouckyccuu:

Oyenusaemcs 3uanue mamepuanda, CNOCOOHOCMb K €20 0000weHur0, Kpumuieckomy
OCMbICNIEHUIO,  CUCeMamu3ayul, yMeHue AHATUZUPOBAMb  JIO2UKY — DPACCYICOeHUU U
BbICKA3bIGAHULL: HABbIKU NYOIUUHOU peyl, apeyMeHmayuu, 6e0eHuss OUCKYCCUU U NOAeMUKU,
KpUMu4ecko20 60CHpUsIMus UH@Gopmayu.

Oyenka «OMAUYHO» CMABUMCA, €CAU: CMYOEHM HNOJHO YCBOUNL YYEOHbIll MAmepual.
Ilpossnaem mnagviku ananuza, 0600weHuUs, KPUMUYECKO20 OCMbICIeHUs, NYOIUYHOU peyl,
apeymeHmayuu, 6edenus OUCKYCCUU U NOJNeMUKU, KPUMUYEeCKO20 B0CHpUsmus uHGopmayuu.
Mamepuan uznosicen epamomuo, 8 ONpeOdeleHHOU N02UYeCKOU NOC1e008ameNbHOCIU, MOYHO
UCNONbL3YemCs  MePMUHONIO2US,  NOKA3AHO — YMeHUue  UWLIIOCMPUposams — meopemuyeckue
NONI0JCEHUS KOHKPEMHbIMU NPUMEPAMU, NPUMEHAMb UX 8 HOBOU CUMYAYUU, 8bICKA3bIBAMb CE010
MOYKY 3peHUsl;, NPOOEMOHCMPUPOBAHO YCBOEHUE paHee U3VUEHHbIX CONYMCMEYIOWUX 80NPOCO8,
cpopmuposanHocmy U YCMOUUUBOCMb KOMHEMeHYull, YMeHUutl u Haevlikos. Mozym Obimb
oonyujervl 00HA — 08e HeMOYHOCU NPU OCBEUeHULU BMOPOCMENEHHbIX 80NPOCOS.

OyeHKa «xopouwto» cmasumcs, eciu: omeem y0061emeopsaem 6 0CHOBHOM Mpebo8aAHUAM
HA OYeHKY «J», HO Npu IMoM umeem OOUH U3 HeOOCMAMKOB: 8 YCBOEeHUU YUeOH020 Mamepuaid



oonyujeHvl HebobUUe NPODEebl, He UCKA3UBUIUE COOEPIAHCAHUE OMBemd, OONYUeHbl 00UH — 08d
Hedouema 6 opMUpPoO8aHUU HABLIKOG NYOIUYHOU pedl, apeyMeHmayuu, 6e0eHus OUCKYCCUull u
NOJEMUKU, KPUMUYECKO20 80CNPUAMUSL UHPOpMAYUU.

OyeHka «y00871emEOPUMENIbHO» CMABUMCS, eCAU: HEeNOIHO UMY HEeNnocied08amebHO
PACKpbIMO ~ cOOepiicanue Mamepuaid, HO NOKA3AHO o0bwee NOHUMAHUe 60npoca U
NPOOEMOHCMPUPOBAHbL  YMEHUsL, O00CMAMOYHble O/ OANbHEUUe20 YCBOCHUs Mamepuad.
Umenuco 3ampyoHenuss uiu OORYWeHbl OWUOKU 6 onpeodeierut NOHAMUL, UCNOIb308aHUU
MEPMUHONIO2UU, UCNPABTIEHHbIE NOCIE HECKONbKUX HABOOAUUX 8ONPOCO8, NPU HENOIHOM 3HAHUU
Meopemuiecko2o0 Mamepuaid 6viaeleHd HeOOCMAmoYHAas cHOPMUPOBAHHOCTL KOMNEmMeHYUl,
VMeHUIL U HABLIKOB, CIYOEHM He MOJCem NPUMEHUMb Meopuio 8 HOB0U CUMYayuu.

Oyenka «Hey006NemEOPUMENbHOY CMABUMCS, eClU: He PACKPbIMO  OCHOBHOE
cooepaicanue y4eoOHo2o0 mamepuand, OOHAPYHCeHO He3HAaHue UIU HeNOHUMAHue Ooivbuiel uau
Hauboee 8ax3CHOU Yyacmu yuebHo20 mamepuand. JJonyuweHvl owubKu 8 onpeoeieHuy noHAMull,
npU UCNOIL308AHUU XUMUYECKOLU MEPMUHONIO2UU, KOMOPble He UCNPABIEeHbl NOCHe HEeCKOIbKUX
HABOOAWUX BONPOCOB, HE CHOPMUPOBAHbI KOMNEMEHYUU, YMEHUs U HABLIKU NYOIUUHOU peyl,
apeymenmayuu, 6e0enust OUCKYCCUU U NOAEMUKU, KDUMULECKO20 60CNPUSMUS UHGOPM AYUU.

KpnTeplm OI€HKH 3HAHMH oﬁyqamumxcsl IIPU BBICTYIVICHMH C JOKJIAA0OM

[Toka3zarenb I'papanus bannbr
CootBercTBue JIOKJIaJ]a | COOTBETCTBYET IMOJIHOCTHIO 2
3asBJICHHOW TeMe, LIeJM U 3a/ladyaM | eCTb HECOOTBETCTBUS (OTCTYIJICHHS) 1
POEKTa B OCHOBHOM HE€ COOTBETCTBYET 0
CTpyKTypHpOBaHHOCTh CTPYKTYpUPOBaHO, 0OecrieunBaeT 2
(opranmuszanusi) [0KJIaaa, KOTOpas | CTPYKTYpUPOBaHO, HE 00eCIeunBaeT 1
o0ecrieurBaeT IOHUMAaHUE €ro | He CTPYKTYPHUPOBAHO, HE 0OECIeYnBaeT 0
Cofiep)KaHus

KynbsTypa BBICTYNJIEHHSI — YTEHHE
C JIUCTAa WK pacckas, 0OpaliéHHbII
K ayJUTOpUU

pacckas 6e3 oOpalieHus K TEKCTY
pacckas ¢ 00paiieHueM TeKCTy
YTEHUE C JIUCTA

JocTynHocTh JIOKJIaza 0
CONCP)KaHUU TIPOEKTa, €ro IesXx,
3aJ1auax, METO/Iax M pPe3yabTaTax

JIOCTYMHO 0€3 YTOUHSIOLIMX BOIIPOCOB
JIOCTYITHO C YTOUHSFOIITUMU BOITPOCAMU
HEJOCTYTHO C YTOUHSIFOITMMHU BOITPOCAMH

[lenecoobpa3HOCTD,
HHCTPYMCHTAJIbHOCTbHAIJIAAHOCTH,
YPOBEHB €€ UCIOJIb30BAHUS

1esnecoodpasHa
11e1eC000Pa3HOCTh COMHUTEIbHA
He 1ernecoodpa3Ha

Cobmonenue BPEMEHHOI'0
periameHTa Jokiana (He Gonee 7
MHUHYT)

co0T10/1E€H (HE MPEBBIILIEH)
npeBbIlIeHNEe 0e3 3aMedaHus
MPEBLIIICHNE C 3aMEYaHHEeM

YETKOoCTh M TMOJHOTA OTBETOB Ha
JIOTIOJTHUTENBHBIE ~ BOMPOCHI  TIO
CYILIECTBY JOKJIaAa

BCC OTBCTHI ‘IéTKI/Ie, IIOJIHBIC
HEKOTOPBIC OTBCTHI HEYETKUE
BCE OTBETHI HCUETKUE/HEIOJHbIE

Bnanenune cnelnualibHOM
TEPMHUHOJIOTHEN 10 TeME MPOEKTa,
HCIIOJIb30BAHHON B JOKJIAIE

BJIaZie€T CBOOOIHO
MHOrAa ObII HETOYEH, OIIHOaICs
HE BJIaJICET

KynpTypa nuckyccum — ymeHue
MMOHSATH cobecenHuKa u
apryMEHTHPOBAHO OTBETUTH HA €TO
BOIIPOCHI

OTBETHJI Ha BCE BOIIPOCHI
OTBETHUJI Ha OOJBIIYIO YacTh BOIPOCOB
HE OTBETHJI Ha OONBIIYIO YaCTh BOIPOCOB

OFRP NORFRPNORFPNORFPRPNOFPNORFPLRDNOEDN




Il kana oneHKH 3HAHUI 00YYAIOIIUXCS P BHICTYIUIEHUH € TOKJIAT0M:
Ornenka «oTau4Ho» — 15-18 6annos.
Orenka «xopomo» — 13-14 6ayos.
OreHKa «y10BJIeTBOPUTENbHO» — 9-12 Gasios.
Or1eHKa «HEYI0BJIeTBOPUTEIbHO» — 0-8 OaIIIoB.

Koumponvnasa paboma

Koumponvnoe  3a0anue  moodcem — cocmosme U3 meopemuuecko20  80npocd,
NPAKmMu4ecko20 3a0aHUst UL HeCKOIbKUX 3A0aHUL (KAK meopemudecKux, max u npaxKmuyeckux),
8 KOMOopwvIX cmyoeHm O00JIHCeH NPOAHAIUIUPOBAMb U OAMb OYEHKY KOHKPEeMHOU CUmyayuy uiu
8bINOJHUMb OPY2YI0 AHATUMUYECKYIO PAOOMDbL.

Kpumepuu oyenxu 3nanuii cmyoenma npu HANUCAHUU KOHMPOJIbHOU PAGON bl

OyeHka «OMAUYHO» — BbLICMAGIACMICA CMYOeHmy, NOKA3A8UIeMy B8CecmOopOHHUe,
cucmemamusuposanuvle, 21y00Kue 3HaHUsL B0NPOCO8 KOHMPOIbHOU padbOmbl U yMeHue y8epeHHO
NPUMEHAMb UX HA NPAKMUKe Npu peuleHuu KOHKPEemHbuIX 3a0ay, C80000HOe U NPASUTbHOE
000CHOB8aHUE NPUHAMBIX PeUleHUlL.

Oyenxa «xopowioy — 8bICMABIAEMCA CMYOeHmy, eciu OH MEepoo 3Haem Mamepual,
2PAMOMHO U NO Cywecmay uziazaem e2o, ymeem npumeHsims nojyyeHHble 3HAHUsA Ha Np akmuxe,
HO Oonyckaem 6 omeeme UAU 6 peuleHuu 3a0ay HeKomopwvle HemOYHOCMU, KOMOpble MOHCem
YCMPauums ¢ NOMOWbI0 OONOTHUMENLHBIX B0NPOCO8 NPENno0asameis.

Oyenxa  «y00671emMEOPUMENbHOY  —  BbLICMAGIAEMCA  CMYOEHmY,  NOKA3a8uemy
@pacmenmapHulll,  paspo3HeHHLI — Xapakmep  3HAHUU,  HeOOCMAMOYHO  NPABUIbHbLE
Gopmyarupoexu 6a306bix NOHAMULL, HAPYULEHUS I02UHECKOU NOCIe008AMEbHOCMU 8 U3T0NCEHUU
NPOSPAMMHO20 MAMEPUATd, HO NPU IMOM OH 8lddeem OCHOBHbIMU NOHAMUAMU 8bIHOCUMBIX HA
KOHMPOAbHYI0 pabomy mem, HeoOX00UMbIMU 01 OalbHeUue20 00yUeHUs: U MOd*Cem np UMeHsmy
noJIy4eHHble 3HAHUSA N0 00paA3Yyy 6 CMAHOAPMHOU CUMY AYUU.

Oyenka «Hey0081emeOpUMeNbHO» — BbICMAGIAEMCA CMYOeHmy, KOMOpbulil He 3Haem
OobLel] Yacmu OCHOBHO20 COOEPIHCAHUS BLIHOCUMBIX HA KOHMPOIbHYIO pabomy 80npocos mem
oucCyuniuHbvl, oonyckaem epyovie ouudOKU 8 OPMYIUPOBKAX OCHOBHBIX NOHAMUL U He yMeem
UCNOb308AMb NOJIYYEHHbLE 3HAHUS NPU PeUeHUY MUNOBbIX NPAKMUYECKUX 3a0a.

Ouenku «3aumeno» U «HE3AUMEHO» BbICMABIAIOMCA N0 OUCYUNIUHAM, GOopMOoT
3aKNI0UUMENbHO20 KOHMPOJIS KOMOpuIX Aensdemcs 3adem. Ilpu smom oyenka «3aumeHor
00JI)ICHA COOMBEMCME08aMs NAPAMEMPAM 000U U3 NOJOHNCUMENbHBIX OYEHOK («OMIUYHOY,
«xopowtoy,  «y0061emeOpPUMENbHO»), A  «He3aumeHo»  —  NaApamempam — OYeHKU
«Heyooenemeopumenvioy.Cm.0nsa 03HaKoMAeHUA Kpumepuu OUeHKU Ha SK3aMeHeHUMce:
Kpumepuu oyenku na skzamene

Ouenka  «omauyno»  evicmasisiemcs  obyyalouemycs, Komopwli  obaadaem
8CECMOPOHHUMU, CUCEMAMUSUPOBAHHLIMU U  2TYOOKUMU 3HAHUAMU Mamepuaia y4eOHOl
npozpammul, ymeem c600600HO BbINOJIHAMY 3A0AHUS, NPedyCMOmMpeHHble Y4eOHOU NPocSPAMMOl,
YCB0UN OCHOBHYIO U O3HAKOMUICS C OONOTHUMENbHOU TUMepamypou, peKoMeHO08AHHOU Y14eOHOl
npoepammoti. Kak npasuno, oyenka «omauuHoy» 8bicmaesisemcs 00yyaroujemycs yCceousulemy
83AUMOCEA3b  OCHOBHBIX NONONCEHUU U NOHAMUL OUCYUNIUHbI 6 UX 3HAYeHuu O
npuobpemaemoll CHeyuaIbHOCMU, NPOAGUEUIEMY MEOpUEcKUe CHOCOOHOCMU 6 NOHUMAHUU,
UBTIOHCEHUU U UCNONIL30BAHUU YUeDHO20 Mamepuad, npasuibHo 000CHO8bI8AIOUeM)y NPUHAMbLE
peuienus, eraerowemy pazHoCmopOHHUMU HABLIKAMU U NPUEMAMU 8bINOTHEHUs 1ADO0PAMOPHbIX
pabom.

Ouyenka «xopouio» evicmasnsaemcs o0y4arwemycs, 0OHaAPY’CUBUEM) NOTHOE 3HAHUE
mMamepuana y4eOHOU NpocpaAMMbl, VCHEeWHO BbINOIHAIWEMY NpeodyCMOmMpeHHble Y4eOHOU
NpOSPAMMOlL  3a0AHUS, YCBOUBUEMY MAMepuanl OCHOGHOU JUMEPaAmypsl, pPeKOMEeHOOB8AHHOU
yuebHnou npoepammou. Kax npasuno, oyenka «Xopouio» 6viCmasiiemcs ooyuaouwemycs,



noxazasuwiemy CUcmemMamusupo8aHublll Xapakmep 3HAHULL NO OUCYUNIUHE, CHOCOOHOMY K
CaMOCmMosIMenbHOMY NONOJHEeHUI0 3HAHULL 68 X00e OdibHelulel Y4eOHOU U NpoghecCUoHAIbHOU
0esimeNbHOCMY, NPASUNIbHO  NPUMEHAIOWeMy meopemudeckue noJ0NCeHUss Npu peuleHuu
NpAKMuYyeckux 60NpOCO8 U 3adad, eraoeoujemy HeobXoOUMbIMU HABBIKAMU U Npuemamu
8bINOJIHEHUS 1AOOPATMOPHLIX PAOOM.

Ouyenka «y0061emeopumebHo) BbiICMABIAEMC 00YUaAOUemMycs, KOMopbvlll NOKA3Al
3HAHUE OCHOBHO20 MAmMepuana yueOHol npospammol 8 oo6veme, 00CMAMOYHOM U He0OXOOUMbBIM
0151 OanvHeuwiell yuyebvl u npeocmosuell pabomvl NO CNEYUAIbHOCMU, CAPABUIC C
BLINOJIHEHUEM 3A0AHUL, NPEOYCMOMPEHHbIX VHEOHOU NPOSPAMMOU, 3HAKOM C OCHOBHOLL
aumepamypou,  peKoMeHO08aHHOU  yuebHoU  npoepammon. Kax — npaeuno,  oyenka
«y00871eMBOPUMENILHOY  8bICINABIACHICS  00VUAIOWEeMYCs, OO0NYCMUBUEMY NOZPEUHOCMU 8
omeemax Ha JK3AMeHe UMU BbINOJHeHUU IK3AMEHAYUOHHLIX 3a0anuti, Ho obaadarouemy
HEOOX00UMbIMU  3HAHUAMU NOO PYKOBOOCMBOM npenoodasamensi Ol YCMPAHEHUs IMUx
nocpewHocmet, Hapyuaouemy nociedo8amenbHOCmMb 8 U3N0OHCeHUU Y4ebH020 Mamepuana u
UCNBIMBLBAIOWEMY 3ampyOHEHUsI NPU 8bINOJIHEHUU 1AO0PAMOPHBIX pabom.

Ouenka «Hey0061emMEOPUMENLHO» BbICIAGIAEMC 00yUaoWeMycs, He 3Haruemy
OCHOGHOU Yacmu Mamepuaia y4eonol npocpammsl, OONYcKaouwemy npuHyunuaibHvle OuuoKu 6
8bINOJHEHUU NPEOYCMOMPEHHBIX Y4eOHOU NpPOSpAMMOU 3A0AHUL, HEY8EePEeHHO C OOabUUMU
3ampyoOHeHusMU  8bINOIHAIOWeEMY  J1abopamopHvle pabomwvl. Kakx  npaeuno, oyeuka
«HEYO0081IeMB8OPUMETLHOY BbICIABIIAEMC 00Y4aoWeMycs, KOMOPblli He MOoxCem NpoooalCUms
obOyueHue Ui nPUCmMynums K 0essmerbHoCmuy no CHeyualbHOCmMU N0 OKOHYAHUU YHUSepCumema
0e3 00NOTHUMENbHBIX 3AHAMULL NO COOMEEMCMEYIowel OUCYUNTUHE.

8 IlepeyeHb OCHOBHOI U IOMOJHUTEJIbHON YUeOHOM JIUTEepPaTyphI

OcHoBHasi yueOHas auTeparypa

(Hanuuue ¢ ouonuomexe KyoI'AY)
1. I'nmunaka H.JI. O0mas xumus : yue6. nocobue / HJI. I'munka. — M3n. crep. —M.
:Kunopyc, 2013. — 750 c. ISBN 978-5-406-02934-3
2. Kopoun H.B. O0mas xumus : yueoHuk ais By3oB /H.B. Koposun. — M.: Brici.
mk., 2004. — 557c. . — ISBN 978-5-06-004403-3

3. CyBopoB A.B. O6mas xumus :yue0. nocooue / A.B. CyBopoB, A. Hukoabckuii.
— 2-e u3A., ucnp. CIIb. : Xumus,1995. — 624 c. ISBN 5-7245-1018-9

JononauTeabHas yueOHas quTeparypa

1. laitmykoBa H.I'. DnekTpoxuMudecKkre mpolecchl B TEXHUKE : yueo.
nmocobue ais By3oB ¢ rpupom MCX / H.I'. Iaitmykosa, E.A. Kaiiropomgosa, 1.B.
[ITa6anoBa. — Kpacaonap. : KyoI'AY, 2013. — 300 c.
https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHIektrokhimicheskie_process

y V ehnergetike ehlektronike tekhnikeGaidukovaNG.SHabanovalV.pdf
2.IlecrynoBa C. A. PacTBOpbI U Apyrue QUCIIEPCHBIE CUCTEMBI: yueO.

nocobue / C. A. ITecrynona, E. C. Kocrenko, E. A. Kaitropomosa. — Kpacuozgap :
2013. - 479 c.

http://edu.kubsau.ru/file.php/105/04 Rastvory i_drugie_dispersnye sistemy Pestu
nova_Kostenko Kaigorodova.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

3. ITectynoBa C. A. KommekcHble coequHenus. KommiekcooOpazoBanue B
BOAHBIX pacTBopax: yued. mocodue / C. A. Ilectynona, E. C. Koctenko, E. A.
Kaitroponosa. — Kpacuomap :Ky6I'AY, 2013. — 161 c.
http://edu.kubsau.ru/file.php/105/01_Kompleksnye soedinenija_Pestunova_Koste
nko_Kaigorodova.pdf

4. AnekcanapoBa D.A XuMusi METAJJIOB : y4ue0. mocobue / D.A.
AnekcanapoBa, O.A. Jlemunenko. — Kpacnomap. :KyoI'AY, 2015.—-299 c.
http://edu.kubsau.ru/file.php/105/Uch_posobie_ KHimija_metallov_2_1.pdf

5. Aunekcangpoa, O.A. Tumodeesa WN.}O., HMHIWBUY AJIbHBIE
3AJJAHUSL 111 CAMOCTOSTEJIBHOU PABOTBI CTYJEHTOB IO
XUMHUU: yuyebHO-MeTomuueckoe mocobue/ I.A. Anekcanaposa, H.1O.
Tumodeena - Kpacnomap: KyoI'AY, 2016 — 65 c.
http://edu.kubsau.ru/file.php/105/03 _03.07.13/01_Individualnye zadanija_dlja_sa
mostojatelnoi_raboty studentov_po_khimii._Aleksandrova EH.A. Timofeeva I.J
U.pdf

6. Kaiiropogora E.A. XuMus 2JIeMEHTOB: KypC JICKIIUM JJIs1 CTYJACHTOB
ounonorunyeckux ¢akynabteToB / E.A. Kaiiroponona, E.C. Koctenko, C.A.
IlectynoBa. — Kpacnonmap :KyoI'AY, 2013. - 132 c.
http://edu.kubsau.ru/file.php/105/03 03.07.13/14 KHimija_ehlementov_Kostenko
_Pestunova_Kaigorodova.pdf

7. Pabouas TeTpasip K 1a00paTOPHBIM paboTaM MO TUCIUIIINHE K XUMHUSY. /

C. A. Ilecrynona, E. K.516moscKkas. — Kpacaonap. : KyoI'AY, 201 1. noKkyMeHT
PDE. . http://edu.kubsau.ru/course/view.php?id=105.

O llepeuens pecypcoB MH(OPMAIMOHHO-TETEKOMMYHHUKAIIUOH-
Hoil ceTu «HTEpHET»

JIEKTPOHHO-0M0JIHOTeYHbIe CHCTEeMbI, HcIIoIb3yeMmble B Kybanckom I'AY

2021 rox
No, HammeHoBann TemaTtuka Hauano petictBusg | Hammenosanue
€ pecypca Y CPOK JICMCTBHS | OpraHu3alluu
JIOTOBOpa ¥ HOMEDP JI0r0BOpa

1 | Znanium.com | YHuBepcaibHas 17.07.2019 Jorosop Ne 3818
16.07.2020 9BbC ot 11.06.19

17.07.2020 | Jlorosop 4517
16.01.2021 | DBC ot 03.07.20

17.01.21 Jlorosop 4943
16.07.21 9BbC or 23.12.20



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

17.07.21

Horosop 5291

16.01.22 OBbC ot 02.07.21
NznarensctBo | Berepunapus 13.01.2020 OO0 «M3xa-BO Jlanby
«JIaHb» Cenbcroe 12.01.2021 Kontpakt Ne940
XO3SHCTBO or 12.12.19
TexHomorus
EEE’SSE?&% 13.01.21 Kowurrpaxt Ne 814
ITHIIEBBIX 12.01.22 or 23.12.20
IPOJYKTOB (c 2021 rona
OT]I. KOHTPAKTBI
Ha BETEPUHAPUIO
1 TEXHOJIOTHIO
nepepad.)
KonTpakt Ne 512
ot 23.12.20.
IPRbook YHuBepcaibHas 12.11.2019- 000 «Aii ITu Op
11.05.2020 Menuay
JIN1IeH3MOHHBIN
JIOTOBOP
12.05.2020 Ne5891/19 ot 12.11.19
11.11.2020
00O «Aii Iu Op
Menua»
12.11.2020 JInneH3noHHbIN
11.05.2021 JIOTOBOP
Ne6707/20 or
06.05.20
12.05.2021
11.10.2021 000 «Aii ITu Op
Menunay
JINEeH3MOHHBIN
12.10.2021 JIOTOBOP
11.03.2022 Ne7239/20 ot 27.10.20

00O «Aii ITu Op
Mennay
JIn1eH3nOHHbBIN
JIOTOBOP




Ne7937/2111 ot
12.05.21

00O «Ai IIn Op
Mennay
JIN1eH3NOHHbBIN
JIOTOBOP
Ne8427/2111 ot
04.10..21

HNudopMannoHHO-Te1eKOMMYHHKAHOHHBIE pecypchl ceTH « UHTEpHET»
http://cyberleninka.ru Hayunas snextponHas 6ubanorexa «KubepiaeHuHKa»
http://cheloveknauka.com YenoBek u Hayka
http://www.rsl.ru/ru Poccuiickas rocygapcrseHHast Oubmmorexa
http://elibrary.ru Hayunas anekTpoHHas 6ubimoTeka
http://wikipedia.org/wiki - Bukuneaust — mouckoBas CucTema.
http://www.iglib.ru — snexTpoHH0-01OIKOTEYHAS CHCTEMA.
http://studentam.net — anekTporHas OUOIMOTEKA Y1COHUKOB.
www.dissertac.ru — asekTpoHHast OUOIMOTEKa 1M CCePTAIIMOHHBIX paboT

9. OnextponHas 6ubimoreka PODU (e-library).

10. ObpazoBatensubiii optan KyoI'AY [DnekrponHnslii pecypc]: Pexxum ngocryma:
http://edu.kubsau.local

ONoGa~wWNE

10 Metoanueckue ykazaHusi 1Jis 00y4aroUIUXCs MO0 OCBOEHMIO
AUCUHMIITMHBI

MeTtonuueckue peKOMEHIALUM M0 BHINMOJHEHHUIO KelC-3a1aHui
lenp  meToga  KEWCOB - HAYYUTh  OOYYAIOIIMXCS — aHAJIU3UPOBAThH

NpoOJIEMHYIO CUTYallMI0 — KeWC, U BbIpadOTaTh pEIIEHUE; HAYYUTh paboTaTh C
MH(POPMAIIMOHHBIMU UCTOUHHUKAMHU.

Merton KECoB CIIOCOOCTBYET  Pa3BHUTHIO y  oOydJarommxcs
CaMOCTOATENILHOTO ~ KPUTUYECKOTO  MBILIUIEHUS, YMEHMs BBICAYLIUMBaTb U
YYUTBIBATh AIBTEPHATUBHYIO TOUKY 3pEHMS, apryMEHTUPOBAHO BBICKA3aTh CBOIO.
C mnomoIIpl0 3TOr0 METOAa CTYACHTHI HMEIOT BO3MOXKHOCTH TMPOSBUTH H
YCOBEPILICHCTBOBATh AHAIMTUYECKUE U OIICHOYHBIC HABBIKM, HAYUYUTHCA pabOTaTh
B KOMaHJ€, HaxXxOoAWUTh Haumbojee palMoOHAIbHOE PpEUICHHE IOCTABJICHHOU
pOOJIEMBI.

TexHomoruss MeToAa 3aKJIIOYaeTCs B CIEAYIOLIEM: IO OIpPEAeICHHBIM
npaBWiiaM pa3palaThIBAETCS MOJEIb KOHKPETHOW MPOOJIEMHONW CUTYaIluH,
pou3oIIeaeld B MpeaMEeTHON 00JIaCTH, U OTpa)KaeTcs TOT KOMILIEKC 3HAHUU U
MPAKTUYECKUX HABBIKOB, KOTOPBIE 00YUYAIOIIUMCS HY)KHO TTOTYYHUTh.




Merton IPEICTABISIET cobon crienupuIECcKyIo Pa3HOBUIHOCTH
HCCIIe0BATEIBCKOM aHAIMTUYECKON TEXHOJIOTHH, T.€. BKJIIOYAeT B ceOsl onepanuu
HCCIIEIOBATENBCKOTO MPOoIIecCca, aHATUTUHYECKHE MPOLIETYPHI.

[IpenonaBarenb rOTOBUT HaYaJbHBIM Keic. PekOMEHIyeMble HCTOUHUKH:

1. Kaitroponosa E. A. Heopranuueckas u aHanuTU4ecKast XumMus : yueo.-
meton. nocooue / E. A. Kaitroponosa, 1. . Cugoposa. — Kpacnogap: Kyol'AY,
2016. — 138 c.
http://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija.
_Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf

2. HaymoBa [I'.M. Texnuka BeJeHUS XUMHUYECKOTO DOKCIIEPUMEHTa B
naboparopun xumuu / I'"M. Haymosa, E.K. fl6ionckas, E.A Kaiiropogosa. —
Kpacnogap: Ky6I'AY, 2013. — 80 c.
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_ vedenija khimichesko
go_ehksperimenta.pdf

3.ITectynoBaC.A.Pabouas Terpanpb k 1a00paTOpPHBIM paboTaM o
mucrumHe «Xumusy / C.A. Tlectynosa, E. K. Sl6monckas.— KpacHomap :

Ky6I'AY,2013 — 60 c.
http://edu.kubsau.ru/course/view.php?id=105.

MeTtonuueckue peKkOMeHIAUMH 110 MOAT0TOBKEe K KOHTPOJIbHOI padoTe

[TonroroBka K KOHTPOJIbHON paboTe TpedyeT ONpEeNeeHHOIo alropurma
neiicteuii. [Ipexxae Bcero, HEOOXOAUMO O3HAKOMHUTHCS C BOMPOCAMH, TEMaMH,
KOTOpPbIE BBIHOCST Ha KOHTPOJIbHYIO paldoTy.

Henp3st  orpaHnumBaThCsS  TOMBKO  KOHCTIEKTAMH  JICKIHMHA, CJIEIYeT
npopaboTaTh HY)KHbIE y4eOHbIE TTOCOOMSI, PEKOMEHAOBAHHYIO JIUTEPATYPY.

[locnenoBaTenbHOCT, ~ pabOTBI B MOATOTOBKE K  KOHTPOJBHBIM
MEpPOMPHUATHSAM JODKHA OBITH Takas: BHUMATEIbHO MPOYUTATh U YSCHUTH CYTh
TpeOOBaHMI KOHKPETHOTO BOMpPOCA MPOTPaMMBbl; O3HAKOMHUTHCS C KOHCIIEKTOM;
BHUMATEIIbHO MpOopaboTaTh HEOOXOAMMBIH  y4eOHBIH MaTepuani Mo y4eOHBIM
0COOUSAM U PEKOMEHTyEMOH JINTEpATYpE.

Ecnmu ans ornenpHON Tembl MpenojaBareb MPEASIOKUI MEPBOUCTOUYHHK,
CHELMATBbHYIO HAYYHYIO JIUTEPaTypy, KOTOPYIO CTYAEHT pa3paldarhiBajl B MEPUOJ
HOJArOTOBKM K CEMHHAPCKUM WJIM UHBIM 3aHATHSIM, HEOOXOIMMO BEPHYTHCS K
3alUCsAM JTHX MarepuajioB (a B OTACNbHBIX CIy4dasiXx MU JO OPUTHHAJIOB),
BOCCO3/1aTh B MMAMSITH OCHOBHBIE HayUHBIE MTOJO0KECHHUS.

B oTnenbHOl TeTpaau Ha KaXkIblii BOIPOC CIEAYET COCTABUTh KPATKUI IJIaH
OTBETAa B JIOTUYECKOW IMOCJIEAOBATEIBHOCTH W C (uKcanuend HeoOXOIMMOro
WUTIOCTPATUBHOIO MaTrepuaia (IpuMepsbl, pUCYHKH, CXEMBI, HU(PHI).

MeTtonuuyeckue peKoOMeHIalMH M0 NOATr0TOBKE K TeCTHPOBAHUIO

Ilenb TecTupoBaHUs B XOJl¢ y4e€OHOIro Mpolecca CTYIAEHTOB COCTOUT He
TOJIBKO B CHCTEMAaTHYECKOM KOHTPOJE 3HAHUW HM3YyYEHHOrO MaTepuaya, HO U B
pPa3BUTUHU YMEHHS CTYJEHTOB BBIIENSATH, aHAIU3UPOBATh U 0000IIaTh Hambosee
CYLIECTBEHHbIE 3TAIbl TEXHOJIOTMUYECKUX MPOIIECCOB.


http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/course/view.php?id=105

Kak w mobas gpyras ¢opMa TMOATOTOBKM K KOHTPOJIIO 3HAHUM,
TECTUPOBAHUE HMMEET Psifi OCOOCHHOCTEH, 3HAHHE KOTOPHIX MOMOTraeT YCHENIHO
BBINIOJIHUTH TECT. MOXKHO J1aTh CJIEAYIOLIME METOUYECKUE PEKOMEH AN U:

1. Tlpexne Bcero, cienyeT BHUMATEIbHO HW3YyYUTh CTPYKTYpPY TECTa,
OLICHUTh 00BEM BPEMEHHM, BBIJEISIEMOrO Ha JAHHBIA TECT, YBUJIETh, KAKOTO THUIA
3aJIaHUsl B HEM COJIepKaTCs. DTO MOMOXKET HACTPOUTHCS Ha padoTy.

2. OdeHp BaXHO BCErJa BHUMATEIBHO YMUTATh 3aJaHUS [0 KOHIA, HE
NBITAsICh TIOHSATH YCJOBHUSL «IMO TEPBBIM CIIOBaM» WJIM BBIMOJIHUB MOJ00HBIE
3a/laHusl B TPEABIAYIIUX TECTUPOBaHMAX. Takas cCremka HEepPeIKO MPUBOIUT K
JI0CaTHBIM OITMOKAM B CAMBIX JIETKUX BOMPOCAX.

3. Ecnu Bel He 3HaeTe 0TBeTa Ha BOMPOC WIM HE YBEPEHBI B IPABUIILHOCTH,
CJIelyeT MPOMYCTUTh €r0 U OTMETUTh, YTOOBI TTIOTOM K HEMY BEPHYTHCH.

4. TlcuxoJiord TakKe COBETYIOT JlyMaTh TOJBKO O TeKyllem 3ajaHuu. Kak
MpaBUJIO, 3aJlaHUsl B TeCTaX HE CBsA3aHbI JAPYr C JPYroM HEMNOCPEICTBEHHO,
M09TOMY HEOOXOJMMO KOHIIGHTPUPOBATHCS HA JIAHHOM BOIIPOCE M HAXOJUTh
pelieHus], MOAXOASAIIMe HMEHHO K HeMy. KpoMe Toro, BBINOJHEHHE 3TOU
PEKOMEHIAIMU 1acT €Ile OAWH MCUXOJOoruuecKui 3h(PEeKT — MO3BONUT 3a0BITH O
HeyJade B OTBETE Ha MPEABIAYIIUN BOIIPOC, €CIIM TAKOBAsi ©MEJIa MECTO.

5. MHorue 3amaHusi MOXHO OBICTpee pelIuTh, €CIM HE HUCKaTh cpa3y
IPAaBWIbHBIA BapuaHT OTBETA, a MOCJEIOBATEIHHO HCKIIOYATh T€, KOTOPHIE SIBHO
HE MOAXOAAT. MeTol HCKIIOYEHHUs TO3BOJIIET B WTOrE CKOHIICHTPUPOBATH
BHHMAaHHE Ha OJJTHOM-JIBYX BEPOSITHBIX BapHaHTAaX.

6. Ilpomecc yranbiBaHusi TPABHIBHBIX OTBETOB JKEIATEIbHO CBECTH K
MUHUMYMY, TaK KaK 3TO YpEBAaTO TE€M, YTO CTYJAEHT 3a0yJeT O IJaBHOM: YMEHUU
UCII0JIb30BaTh MMEIOIIMECS HAKOIUICHHBIC B y4eOHOM IIpoliecce 3HaHUs, U OyAeT
HaJeAThCsl Ha yaady. Eciiv yBEepeHHOCTH B MPaBUIBHOCTH OTBETa HET, HO
WHTYUTHBHO TIOSIBIIICTCS MPEANOYTEHHE, TO TMCUXOJOTH PEKOMEHIIYIOT JOBEPSTH
UHTYULIUM, KOTOpAs CYMUTAETCs NpPOSBICHUEM TIJIYOMHHBIX 3HAHUW W OMbITA,
HaxOJSIIINXCS HA YPOBHE MOJICO3HAHUSI.

MeTonuveckue peKOMEHIAIUM 110 MOAT0TOBKE K HAYYHOI TUCKYCCUH

YuebHas guckyccusi kKak «dopma paboTe» o00namaer onpeaeaeHHON

CTPYKTYpOH, BKIIIOYAIOLIEH TEMY, SKCIO3ULIHUIO, PEUYEBOM CTUMYJI, HAMPABIIAIOLINE
BOIIPOCHI U PEUEBYIO PEAKIUIO CTY/ICHTOB.

CTyneHT NOJDKEH U3YyYUTh OCHOBHYIO U JOTIOJIHUTENIBHYIO JIUTEPATYPY.

Bo Bpems nmpoBeneHus KaXIbli CTYACHT JOJDKEH BHUMATEIBHO CIECOUTH 32
OTBETAMHU CBOMX KOJUJIET, CTPEMHUTBCS HUX JOIOJHUTH, T.€. aKTUBHO y4aCTBOBAaTh B
00CYXXIEHUH TOTO UM MHOT'O BOMPOCA.



Mertoauuyeckue yKazaHusi 110 HANMUCaHUIO pedepara
Boimonnenue  pedepara  sBhsieTcs  OOHOM M3 QOpM  KOHTPOJIS

CaMOCTOSITETILHOM pabOTHI CTY/IEHTOB C JIUTEPATYPHBIMU (Y4€OHBIMU U HAYYHBIMH )
HMCTOYHUKAMU B BBICILIEM Y4€OHOM 3aBE/ICHUU.

B nauasie cemecTpa mpemnojiaBaTelb BbIAAET OTAEJIbHBIM CTYJIEHTAM TEMBbI
pedeparoB. Pedepar B 1enoM uiam mo pazjgenam pa3pabarbiBaeTcs OTACIbHBIM
CTYIEHTOM M O(pOpMIISIETCSI B YCTAaHOBJIECHHOM TMOPSIAKE.

Texnuueckoe opopmieHue pedepara
CrtpykTypa pedepara:

TUTYIBHBIN TUCT
TutynbHbII TUCT OHOPMIISETCS CIEAYIONUM 00pa3oM: CM. TUIIOBOM MpUMep.

Conepxanue pedepara

l. Beenenue

I[l.  OcHoBHas 4acTh (JIUTEpATYpHBIA 0030p)
I1l.  3axmroueHue (BHIBOJIbI)

IV. Coucok nuteparypbl

1. [locne TUTYABHOTO JHMCTAa HA OTACIBHOMW CTPaHUIE CIETyeT
oriasyieHue (IJIaH, COJEp)KaHHE), B KOTOPOM YKa3aHbl Ha3BaHMs BCEX pa3/eioB
(MyHKTOB TUIaHa) pedepaTa U HOMEpa CTPAHUL, YKA3bIBAIOIIME HAYyalo ATUX
pa3zesioB B TeKcTe pedepara.

2.Ilocne ornaBieHUsI CIEAyEeT BBEACHUE C YKAa3aHHEM Ha3BaHUW DPa3/IelioB.
OO6neM BBeieHUSs COCTaBIISIET 1,5-2 cTpaHUIIBI.

Bo BBeaeHMM KpaTko 0OOCHOBBIBAECTCS aKTYaJbHOCTh U I1€JIECO00Pa3HOCTh
BBIOpAHHOMN TEMaTHUKU.

3. OcHoBHas yacTh pedepara MOKET UMETh OJHY WJIM HECKOJBbKO TJIaB,
cocrosmmx w3 2-3 maparpadoB (TOAMYHKTOB, pa3leiioB) W TMPEAIOJiaract
OCMBICJICHHOE€ U JIOTUYHOE U3JIOKEHHE TJIABHBIX TIOJIOKEHUH U HIeH,
COJIEpPIKAIIIMXCS B M3Yy4EeHHOW nuTepaType. B TekcTe o00si3aTeabHBI CCHUIKM Ha
MEPBOUCTOYHUKH. B TOM citydae, ecim MUTUPYETCS WM UCIOJIb3yeTCs UbS-THOO
HEOpAMHApHAS MBIC/Ib, WJAEs, BbIBOJA, MPUBOJUTCS KaKOM-THOO HHUPPOBOI
Marepual, TabauIlbl — 00513aTeIbHO CIEMYET CAeNaTh CChUIKY Ha TOTO aBTOpa, Y
KOT'O BBI B3SUTH JTaHHBIN MaTepHall.

Lens nmurepaTypHOro 00630pa: OCMBICINUTH, U 000OIIUTh YICOHBIM U HAYIHBIN
Mareprall TO0 COBPEMEHHOMY COCTOSHHUIO JaHHOTO BOMPOCAa M TPEIIOKHTH
MIEPCIICKTUBHBIC TIYTH PEIICHUS MPOOJIeM.

4, 3aKr0YeHUue COJNIEPXKUT TJIaBHBIE BBIBOJBI, M MTOTH U3 TEKCTa
OCHOBHOM YacTH, B HEM OTMEYAETCs, KaK BBITOJHEHBI 33/1a4d, M JOCTUTHYTHI JIH
e, chopMyTupoBaHHBIC BO BBEJICHUH.

d. [TpunoxxeHre MOXKET BKIIOUATh TpaduKH, TAOIHIII, PACUETHI.



6. bubnuorpadus (Criucok IUTepaTyphl).

31ech yKa3bIBaeTCsl pealbHO HCIOJh30BaHHAs Uisd HamucaHus pedepara
auTepatypa, odopMIIeHHAas IO TMpaBujaM OMOIMOrpaduyecKoro OMUCAHUS B
COOTBeTCTBUU ¢ TpeOoBaHusiMu ['occranapra.

Jransl padoTsl HAjA pedeparom

Paboty Hag pedeparom MOKHO YCITIOBHO MOAPA3AEIUTh HA TP ATAMA:
1.TloaroToBUTENBbHBIN 3TaM, BKIIOYAIONTNNA H3y4YeHHUE MPeIMETa UCCIICI0BAHUS;
2.M3noxeHue pe3yabTaToB U3YUYECHHS B BUIE CBA3HOIO TEKCTA,
3.YcrHoe coobiienue mno teme pedepara.

Pabora Haj BbImoiHEeHHEM pedepaTUBHOTO 33aJaHUSI MOXKET MPOBOJUTHCS B
YUTANbHBIX 3aaxOubmuorexkn KyO['AY, B JoMamHHX YCIOBUSIX B 4achl,
OTBEJICHHBIE JJI1 CAMOCTOSITEIbHON pa0dOThI, a TAaKXKE B IEPUOJT HMHIUBUAYAIBHOU
paboThl CTYAEHTOB MOJ KOHTpoOJIeM mpenojaBaTens Ha kadenpe xumuu. Ilo
OKOHYaHUHM WHIUBUIYAIbHON NMpPOpPAaOOTKM BCETO 3aJaHus CTYAEHTHI T'PYIIIbI
opopmisitOT U craroT oOpMIIEHHBIN pedepar A MPOBEPKH MPENOAABATEIIO HE
MO3KE, YEM 3a JIBE HEJIETH 10 €r0 3alUTHI.

CryneHTy peKOMEHAYETCsl  BOCIOJIb30BaTbCsl  MaTepuanamMu  (oHJIa
oubmorexku KyOI'AY corimacHo HUXKe IPUBEICHHOMY IUIaHYy.

PexoMenayeMblii IVIaH JIUTEPATYPHOI 0 MOUCKA

— obmas uHopmanus o mpoljeMe ¢ TMOMOIIbI0 Y4eOHMKOB, IHIMUKIONEIUN,
CIIPaBOYHHUKOB, ceTu Internet (He mpUBOAATCS B CHUCKE JUTEPATyphl), HAYUHBIX
KypHaAIOB (IPUBOASATCS B CIIMCKE UCTOYHUKOB);
— WCTOJBH30BAHME HAMJICHHBIX CCHUIOK B PEKOMEHJIOBAHHOM CITMCKE JINTEPATYPHI
JUIs TAJIbHENIIET0 03HAaKOMJIEHHSI C ITPO0JIEMOi;
— 03HAKOMJICHUE C OPUTHHAIBHBIMU pabOTaMHu.

B nmpomecce momcka KHUT, CTaTel  HEOOXOAMMO  TIOJH30BATHCS
OMOIMOTEYHBIMU KaTaJIOraMu, pPAaCIOIOKEHHBIMH B KOPITyCE 300J0THYECKOro
dakynpTera, AMO0 AJIEKTPOHHO-OMOJIMOTEUHBIMM CUCTEMaMH BHYTPEHHEHW CETH
Internet, mpoiiast peructpalnmio, 1 MOJIy4YuB PEKBU3UTHI PEXKUMOB JOCTYIIA.

B 3aBucuMocTu ot creneHnu mpopaboTKu TeMbl U odopMIeHUs pedepara
CTYIEHTY TMpPEAOCTaBISAECTCS MpPaBoO BBICTYIIUTh C COOOIIEHHEM [0 TeMe
pedeparana 3acemannu kpyxkka CHO kadeapbr xumum B QopmaTe €XKETroaHO
MPOBOJIMMBIX KoH(pepenumii  (akynpTerckoi wimm MexdakynbTerckoit). Ha
coobiieHre mo Teme pedepara C UCHOJIb30BAaHUEM MYJIbTHUMEAUNHBIX CPEICTB
oToOpaxeHus: MH(PpOpPMAITUU OTBOIUTCS 5-6 MUHYT.

Jlyumue u3 pabot (MpearnovTUTENIbHO —JKCIIEPUMEHTAIbHbIE) MOTYT OBITh
IPEJCTABJIEHBI ISl Y4acTUsl B YHUBEPCUTETCKOM CMOTPE CTYIEHUYECKUX PadoT.

YuuTeiBas coluepKarenbHbId XapakTep pedepaTUBHON pabOThl U KayeCTBO
€ro 3allUThl, MPENoaBaTelb MOXET MPUHATH pelieHue o auddepeHupoBaHHOM
3aueTe 4acTH MaTepuasia, BBIHOCUMOIO Ha 3a4erT.



5 Tunopoii mpumep
MUHUCTEPCTBO CEJIBCKOI'O XO3A4ANCTBA POCCUNCKU ®ENEPALINN
deaepaibHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTEIHLHOE
YUPEKJICHUE BbICIIEr0 00pa30BaHUs
«Ky0OaHCKul rocyJapCTBEHHBIN arpapHblil YHUBEPCUTET
uMmenu WU.T. TpyOununa

Kadenpa xumun

Tema pedepara
[IpoOJieMBbl OUHNCTKHU U MCIIOJIb30BaHUS BOJIBI JJIs
MEJTUOPAIIU 3EMEITD

Pedepat noarorosiiexH
HNBanoBsim Cepreem BacunbeBuuem
crtyaenTom rpynnsl BC-2101
daxkynbpTeTa THIPOMETHOPAITTU

PykoBoauTenb paboThI
JOLIEHT KadeIpbl XUMUU
[lectynoBa CBerniana AHATONBEBHA

KPACHOJIAP
2021



MeTtoauyeckue yKa3aHusi 10 HAMMCAHMIO I0KJIA/1A

B xome mnoArotoBku MoKiaga y CTYAEHTAa BbIpaOaThIBAIOTCS HAaBBIKU
CaMOCTOSITEJTLHOTO ~ TBOPYECKOTO  MBIIUICHUS, YMEHHE aHaTUu3UpoBaTh W
CHUCTEMATU3UPOBATh MHOTOYHCICHHYIO WH(POPMAIIUIO, MTOCTABISIEMYIO YIeOHBIMHU
U HaydYHbBIMU W3JAHUSMU, TEPUOJMKON, CPEeICTBaMU MacCOBOM WH(MOpMAIIHH.
Kpome Toro, ombIT myOJUYHBIX BBICTYIICHUN MTO3BOJISIET CTYACHTY C(pOpMHUPOBATH
P KOMMYHUKATUBHBIX Ka4eCTB, TAKUX KaK YMEHHE YETKO WM JOCTYITHO M3JIararh
CBOHM MBICTH, JIEJIaTh BBIBOJIBI, HAIMYWE SPKOM M OOpasHOW peud u Apyrux, 0e3
KOTOPBIX HEBO3MOXXHO AaKTHBHOE M YCICIIHOE IPOJBIIKEHHUE IO KapbepHOM
JIECTHUIIE MOJIOJIOTO CIICIIUATHCTA.

[ToaroroBka nokiana TpeOyeT yriayOJEHHOr0 U3y4eHUsl cO00IaeMOl TeMBbl,

oOpallleHHsl K CIelUaIbHON JUTepaType, CIpaBoOYHOMY anmnapary. B cBs3u ¢ aTum
pa0oTa HaJ TOKJIaI0OM MPEANOaraeT MpoXoKISHUE CIECAYIOIUX 3TANOB:

1. Bwibop membr Ooxnaoa. B XxXome NpaKTHYECKUX 3aHIATHH BBIOOP
NPOMCXOAUT B 3aBHUCHMOCTH OT TMPEUIOKCHHBIX MPEToaBaTeleM BOIPOCOB,
MMCIOIIUXCS B METOAMYECKOM IOCOOMU TEM WM OT COOCTBEHHBIX HHTEPECOB
CTYJCHTA.

2. [Illocmanoska yenu Ooknada. DopMmynupoBaHue 1eTd  pabOTHI

HEO0OXOUMO JJIsl OTPEICJICHHS HAIIPaBJICHUS TTOMCKAa HEOOXOIUMOM JTUTEPATYPHI U
pa3paboTKH CTPYKTYphl jAokiana. CTporo roBops, IeNb — 3TO MBICICHHOE
MPEABOCXUILICHUE KEIAEMOro pe3ylibrara AesTeabHOCTU. [l03TOMy mocTaHOBKa
1eIu J0JKHA MAaKCUMaJIbHO COBMaJaTh C Ha3BaHMEM TeMbl J0KJana. B ycTHoM
BBICTYIUICHUU COOOIICHUE LU 00s3aTeIbHO JOMKHO HAYMHATHCS CO CIOB: «B
CBOEM JIOKJIaZIe sl X0y paccKasarh 0...», «llenbro Moeii paboThl OBLIO. ...

3. Iloobop Hneobxooumoti rumepamypwvl no meme. Pabora ¢ nureparypoi
COCTOMT M3 CHCTEMHOro moja0opa KHHUT U TOCIASAYIOIIEr0 H3y4YeHHs,
COJIEpXKAIUXCS B HUX MAaTEpUaJIOB, B PE3yJIbTaTe YEro KOPPEKTUPYETCS HAa3BAHUE
TeMbl u GOpMyJIUpOBKA Tienel paborhl. JKemaTrenpbHO WMCIONB30BaTh IS
MOJITOTOBKM JIOKJa/la HE MEHEE TpeX HAaUMEHOBAHWM MCTOYHUKOB, UTO JOJIKHO
IPOJAEMOHCTPUPOBATh yYMEHHE CTYJEHTa COMOCTaBJIATh MW  aHAJIM3UPOBATH
auteparypy. Jloknaa BBINOJTHSAETCS TOJNBKO MO HAay4YHbIM (HE MO ydyeOHUKaM!)
MCCIIeIOBAaHUSIM, MOHOTpa(UsIM ¥ HAYIHBIM CTAThSIM.

4.  Onpeodenenue cmpykmypvl 00KIA0d. ITOT TYHKT 3aBepliaeT
MOATOTOBUTENIbHYIO pa0dOoTy /Jis HAlMMCAHUS TEKCTA JOKJIaaa U JODKEH COAepKaTh
BCE, UTO MOXXHO TIpeABUeTh. CTPYyKTypa MpeaCTaBiIsIeT cCOO0M KpaTKUil Te3UCHBII
KOHCIIEKT TOTO, YTO BBIHOCUTCSA B cooOuieHue. O0s3aTenbHBIME KOMIIOHEHTaAM U
SIBJITFOTCSI COOCTBEHHBIE BBIBOJIBI M CITUCOK MCIOJIb30BAaHHOW JTUTEPATYPBHI.

5. Paboma nHao mexcmom ooknaoa. llpexne Bcero, HEOOXOIUMO MOMHUTb,
YTO BpeMs JoKiaaa orpanudeHo. [loaTomy crenyer orOupaTh TOIBKO Hambosee
BAKHBIM Marepuasl. Kak mnpaBuino, 3TO pa3BEpPHYTbIM TE3UC W3 KOHCIEKTa-



CTPYKTYpPbl M €ro J0Ka3aTeabCTBO MM npumepbl. I[Ipm 3ToM HEoOXoaumo
n30€ekaTh «Pa30pBaHHOCTH» TEKCTA, OAHO JOJDKHO IUIABHO BBITEKATh U3 JIPYroro,
COOTBETCTBOBATh JIOTMUECKOM JIMHUU JO0KJIaJa. DTO 0OCOOEHHO Ba)KHO IpU padoTe ¢
HECKOJIbKUMH UCTOUYHHUKAMH.

Jloknan He JoKeH ObITh NeperpykeH TouHbIMH Iudpamu. Cremyer
BBISICHUTh 3HAUEHHE BCEX HOBBIX MOHATHUM, BCTPEYAIOLIMXCS B JOKJIAJE, U YMETh
uX OOBSCHUTH. B KOHIIE J0KIIaga HEOOXOAUMO YETKO CHOPMYIHPOBATH BBHIBOIBI,
KOTOpBbIE€ COOTBETCTBYIOT TMOCTaBJIEHHBIM 3ajlayaM M O0O0OIIAI0T H3I0KEHHBIN
MaTtepual.

ITo Bpemenu o6beM Joknazga coctaisieT 7-10 MUHYT.

MeTtonuueckue yKa3aHusi 4 peKOMeHIAIUH 110 MOAT0TOBKE K 3a4eTy

Jnst mosydyeHus JAOIMycKa K 3a4eTy M0 JUCUUIUIMHE CTYIEHT O00s3aH
BBIMIOJTHUTh BCe J1abopaTtopHble paboThl, OGOPMHUTH pe3yJbTaThl B BHUJE
oryeTa.3ammra OT4YeTa MO JabopaTopHO paboTe mpeamnonaracT OOCYXKICHHUE
MOJIYUCHHBIX CTYJEHTOM pe3yJbTaTOB W OTBETHI Ha BOMPOCHI IO TEME.
BoinonHuTh MHAMBUAYATbHBIC JOMAIIHUE 331aHHUS] U KOHTPOJIbHBIE paOOTHI.

[TogroroBka K 3adeTy TpeOyeT OMNPENEICHHOrO0 alropuTMa JIeHCTBUM.
IIpexne Bcero, HEOOXOAUMO O3HAKOMHTBCS C BOIIPOCAMH, KOTOPbIE BBIHOCSITCS Ha
3ageT. Ha OCHOBE 3TOro Haj0 COCTaBUTH IUIAH MOBTOPEHUS W CHCTEMaTH3AI[UU
y4eOHOro MaTepuaia Ha KaX/Iblil IeHb, YTOOBI OCTaBUTH JIEHb WM €T0 YacTh JIJIA
IOBTOPHOT'0 0000LIEHHE TPOrPaMMHOI0 MaTepuaia.

Henp3st  orpaHnumBaThCsS  TOMBKO  KOHCTIEKTAMH  JICKIHMHA, CIEIYeT
popadoTaTh HY)KHbIE Y4eOHBIE TOCOOS, PEKOMEHIOBAaHHYIO JINTEPATYPY.

[TocnenoBaTenbHOCTh PabOTHI B MOJATOTOBKE K 3a4€Ty JOJKHA OBITH TaKas:
BHUMATEIILHO TMPOYUTATh M YSICHUTH CyTh TPEeOOBaHHWI KOHKPETHOTO BOIpOCa
OpOrpaMMbl; O3HAKOMUTBCA C KOHCIEKTOM; BHUMATEIbHO MpopaboTaTh
HEOOXOAUMBIN yueOHBIH MaTepuan Mo y4eOHBIM MOCOOMSIM M PEKOMEHAYeMOH
JUTEPATYPHI.

Ecnmu pans ornenbHOM TeMbl MpenofaBaTellb MPEUIOKUI  CIeHHATbHYIO
HAY4YHYIO JIUTEPATypy, KOTOPYIO CTYIEHT pa3padarhiBaji B MEPUO MOATOTOBKH K
3aHSATHUSAM, HEOOXOIUMO BEPHYTHCS K 3alHUCSIM 3TUX MaTepualioB (a2 B OTIEIbHBIX
ClIy4asix K OpUruHaiam).

B oTaenbHOM TeTpanu Ha KaKIbIil BOIIPOC CIIEYET COCTaBUTh KPATKUM IJIaH
OTBETa B JIOTUYECKON IOCJIEIOBATEILHOCTH U C (ukcanueid HE0OXOAUMOTro
WUTIOCTPAaTUBHOTO  Marepuana (IpUMEphl, PHUCYHKH, CXEMBbI, ypaBHEHHS
XUMHUYECKUX peakLuit).

Ecnu oTaensHbIe BOMPOCH OCTAIOTCS HESICHBIMHU, HX HEOOXOUMO HAMucaTh
Ha TOJIAX KOHCIIEKTa, YTOOBI BBIACHUTH Ha KOHCYJbTau. OCHOBHBIE MOJIOKEHUS
TEMBI OCJIe TIYOOKO OCO3HAHME UX CYTH CIEAYET 3ay4UThb, OBTOPSSI HECKOIBKO
pa3 WM pacckasbiBas koijiere. Bakneinyto uHpopMaIuio cieayer o003HadaTh
JAPYTUM LIBETOM, 3TO ITOMOTAET JTyYIlle UX 3aIIOMHUTb.



Crnenyer NOCTENEHHO NEPEXOUTH OT MIOBTOPEHMS MaTepUaa OJHON TEMBbI K
npyroi. Korga mOBTOpeH M CHUCTEMAaTHM3MpPOBAH BECh Y4YEOHBIM Marepual,
HEO0XOIMMO MEPECMOTPETH €T0 EIIE pa3 y’KE CO CBOMMHU 3aIUCSIMU.

Y1o6Hee TOTOBUTBHCS K 3a4€Ty B YUTAIBHOM 3ajie OMOJIMOTEKH WM B
CIEIUAIM3UPOBAHHOM yuyeOHOM KaOuHere. B TedueHue cyTok HE0OXO0AMMO
paborats 1,5-3 vaca, nemas uepe3 Kaxasie 1,5 yaca nepepsiBa Ha 15 MuH.

OOyyatrouuMcs HYy’KHO 3HaTh 001IKMe TpeOOBaHUs K OLEHKe 3HaHuil. HyxHo
BBISIBUTD:

l) noHMMaHHMe M CTENEHb YCBOEHHUS BOIIPOCA, IOJHOTY, H3MEPSEMYIO
KOJIMYECTBOM MPOrPAMMHBIX 3HAHUM 00 00BEKTE, KOTOPBIA U3y4aloT;

2) 1iayOuHY, KOTOpass XapakTEepU3yeT COBOKYMHOCTb CBA3€H MEXIY
3HaHUSAMH, KOTOPbIE OCO3HAIOT 00 y4Jaroluecs;

3) MeTon0J0rMYeCKOe OOOCHOBAaHUE 3HAHMIA;

4) 03HaKOMJICHHE C OCHOBHOM JIMTEPAaTypod IO MpPEIMETY, a TaKXKe C
COBPEMEHHOM NTEPUOANYECKON JTUTEPATYPOH I10 IPEAMETY;

5) 5oruky, CTpyKTypy, CTWJIb OTBETa U YMEHHUE CTYAEHTa 3allUIIaTh
Hay4YHO-TEOPETUYECKUE TIOJIOKEHHS, KOTOpbI€ BBIIBUIAOT, OCO3HAHHOCTD,
0000IIEHHOCTh, KOHKPETHOCTB;

8) IPOYHOCTH 3HAHUH.

11 llepeyenb WHGPOPMALMOHHBIX TEXHOJOIUH, MCHOAb3yeMbIX MPH
OCyLIECTBJICHUH 00pa30BaTe/IbHOIO IMpouecca o AUCUMILIMHE, BKJIIOYAs
nepevYeHb MPOrpaMMHOr0 odecrnedeHWss 1 MH(OPMANMOHHBIX CIPABOYHbIX
cUcTeM

NudopmaniuoHHble TEXHOJOTHH, HCIOIb3yeMble MpPU OCYLIECTBICHUU
00pa30BaTEIbLHOrO MPOLECCa MO TUCUUILTMHE TO3BOJIAIOT:

- obecreuynTh B3aMMOJCHUCTBHE MEXAY YYaCTHHKaAMHU 00pa3oBaTeIhbHOIrO
mporecca, B TOM YHCIE CHHXPOHHOE M (WJIM) aCMHXPOHHOE B3aMMOJCHCTBHE
nocpeacTtBoM cetu "MutepHet";

- (ukcupoBaTh  XOJ  00pa3oBaTEJIbHOrO  Mpolecca, Pe3yabTaToB
MPOMEXYTOYHOW aTTeCTallid MO JUCIHHUIUIMHE U  pe3yJbTaTOB OCBOEHUS
00pa3oBaTeIbHON MTPOrPaMMBI,

- OpraHu3oBaTh IMpolecc 00pa30BaHUS IMyTEM BHU3yaTU3alUU H3ydaeMOu
nH(pOpMaIUU TTOCPEICTBOM HCIIONIb30BAHUS MPE3CHTALNM, YU€OHBIX (PHIIbMOB,;

- KOHTPOJMPOBaTh pPE3yJbTaTbl OOYYEHHMsS] HA OCHOBE KOMIIBIOTEPHOIO
TECTHUPOBAHHS,

- aBTOMAaTU3UPOBATh PaCUu€Thl AaHATMTUUYECKUX MTOKa3aTeNeH;

- aBTOMAaTH3UPOBATHh MOWUCK HH(GOPMAIMU IOCPEACTBOM HCIIOJIb30BAHUS
CHPaBOYHBIX CUCTEM.



Ilepeuennb nporpamMmHoOro odecneyenus Ha 18.05.2021

[lepeuens muuensuonHoro 10

Ne | HaumeHoBaHue Kparkoe onncanue
1 | Microsoft Windows OneparmoHHas cuCTeMa
2 | Microsoft Office (Bkmouaer | [TakeT oUCHBIX MTPHUITOKEHHIA
Word, Excel, PowerPoint)
3 | Microsoft Project YnpasieHue mpoekTaMu
4 | Microsoft Visio CxeMbl ¥ TUarpaMMbI
5 | Microsoft Visual Studio Paspabotka mpusoxeHuit
6 | Microsoft Access CYBI
7 | Kommac CAIIP
8 | Autodesk Autocad CAIIP
9 | Statistica Crarucruka
10 | CucremarecTpOBaHUS TecTupoBanue
INDIGO
11 | 1C.IIpennpusitue ERP
12 | 1C.byxranrepus VYuerHas cucrema

[IpumepHbIii IepeueHb cBOOOIHO pacnpocTpansemoro [10**

Writer, Calc, Impress, Draw,
Base)

Ne | HaumeHoBaHue Kparkoe onucanue
1 | Linux OrnepariionHas cucteMa
2 | Libre Office (Bxirouaer [TakeT opHCHBIX TPHUITOKEHUI

3 | Nanocad CAIIP

4 | Gimp ['padmyeckuii pegakTop

5 | Blender 3D-npoekTupoBaHue

6 | Notepad++ TekcToBbIN perakTop

7 | Cisco Packet Tracer MonenupoBaHie KOMIIBIOTEPHBIX

ceTen




** mepedeHb MOXKET JOMOIHATHCS pa3paboTIrKoM padodeii mporpamMmMel. B
ATOM CiTy4ae He0OXOUMO MPEICTaBUTh CCHUIKY, TOATBEPKIAIONIYIO CTATyC
ucnonbzyemoro 110.

— Cucrema tectuposanus MHIT'O

ABTOpCKHE IPOrpaMMHbIe POAYKTbI, 0a3bI JaHHBIX

1. CBuueTensCTBO O TOCYIApCTBEHHOM perucTpanuu 0a3 JaHHbIX No
2009620007 peructpammu MynsTUMenUiHbIE JeKIUU 1o xumun: «OoOmue
CBOMCTBAa METAJUIOB. DIJIEKTPOXMMHUYECKHUE Tpolecchl», aBTopbl Kaitropomosa
E.A., l'aiinykoBa H.I'., A6oHcKkas E.K.

2. CBUIETENBCTBO O TOCYIApCTBEHHOW peructpanuu 6a3 maHHbIX No
2008620374 MynbTUMEIUITHBIE JIEKIIUU 110 XUMHU: «XUMHU. OCHOBHbBIC MTOHSATHS
U 3aKOHBI», aBTOpHI Kaiiropogosa E.A., INalinykoa H.I'., SIononckas E.K.

3. CBUAETENBCTBO O TOCYJApCTBEHHON peructpauuu 0a3  JIaHHBIX
2008620370 MynbTUMEeAUKHBIE JEKIMKU MO XuMuUM: «Boma m e€ cBoiicTBa.
Bononoaroroskay, aBropsl Kaitroponosa E.A., Iaiinykosa H.I'., SI6monckas E.K.

4, CBHUIETEIHCTBO O TOCYAAPCTBEHHOW perucrpanuud 0a3 gaHHbIX No
2009620262 MynbTUMEIUIHBIE JEKIUA MO XUMHUU: «XUMHUYECKas KUHETUKA U
TepMouHaMuKay, aBTopbl Kaiiroponosa E.A., lNaitnykosa H.I'., SI6nouckas E.K.

6. CBUIETETHCTBO O TOCYAAPCTBEHHOM perucTparuu 0a3el JaHHBIX PO Ne
2010620518 «PaBHOBECHSI B TOMOI'€HHBIX cHCTEMax», aBTopbl: ['aiimykoBa H.I'.
A6nouckas E.K., Cunoposa.

7. CBHUIETENBCTBO O TOCYNApPCTBEHHOM perucrpaiuu 0a3bl JaHHbix PO Neo
2010620525 «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PAaBHOBECHUS B XHMHUYECKUX

peaknusx», aBTopsl: ['aiimykoBa H.I'. SI6nouckas E.K., Cunoposa N.1.

12 MaTepuajJibHO-TEXHUYECKOE oOfOecrieyeHne AJasi OOy4YeHHUs] MO
AUCHMIIJIIMHE B coomsemcmeuu ¢ @1I'OC BO u OIIOII BO

Anpec (MecToIoI0KeHHE)
HOMELIEHHH JUIs IPOBEICHUS BCEX
BUJIOB Y4eOHOU NIeATENbHOCTH,
MPEIYCMOTPEHHOH yIeOHBIM
IUTAHOM (B CITydae peaan3anun
00pa3oBaTeIbHOM MPOrpaMMBbI B
ceTeBoi (hopMe TOIMOTHUTENBHO
YKa3bIBaeTCs HAMMEHOBAHHE
OpraHu3aIiy, ¢ KOTOPOH 3aKII0YeH
JIOTOBOD)

HaumeHnoBanue momernenui s
MIPOBE/ICHHS BCEX BUIOB yueOHOU
NeSTEeNbHOCTH, TIPEyCMOTPEHHOI
y4eOHBIM ILIAHOM, B TOM YHUCIIE
MTOMEIICHUS JUIS CAMOCTOSITETIHHOI paboThI,
C YKa3aHHeM IepevHsi OCHOBHOTO
00opynoBaHus, yaeOHO-HATIISAHBIX
OCcoOrii 1 HCIIOIB3YEMOTO TIPOTPAMMHOTO
o0OecreueHust

HanmenoBanue y4eOHBIX
IpeIMeTOB, KypcoB,
JTUCLUTUIAH (MOIYJIeH),
MIPAaKTHKHU, UHBIX BUIIOB
y4eOHOI IesATeNbHOCTH,
MIPEyCMOTPEHHBIX Y4eOHBIM
IJTAHOM 00pa30BaTEbHOM
IPOrpaMMBbl

CriennanpHble MOMEIIEHUS: yueOHble ayJUTOPUH JUIsl IPOBEIEHUS 3aHATHI JIEKLIMOHHOIO TUIIA,
3aHATUH CEMHHApCKOro THIIA, KYpPCOBOIO NMPOEKTHUPOBAHUS (BBIMOIHEHUS KypCOBBIX pPaboT),
TPYNIOBBIX M HWHAUBHUIYAIBHBIX KOHCYJBTALMM, TEKYIIEro KOHTPOJIS W IPOMEXYTOYHOU
aTTeCTalluu

XuMus Ayo. 412 JlexumonHas aynutopus | e. Kpacunooap, yr. Kamununa
AxycTuueckas cucTeMa u|o. 13, 30aunue yueOHO20




HaumMeHnoBaHue yaeOHBIX
MPEIMETOB, KypCOB,
JUCIUTUTHH (MOJIYJICH),
MPAaKTUKH, HHBIX BHIOB
yueOHOM AEATEIbHOCTH,
MIPEAYCMOTPEHHBIX Y4eOHBIM
IDTAHOM 00pa30BaTEbHOM
MPOTPaMMBbI

HanmMmenoBanne nmomeneHuin s
MIPOBE/ICHUS BCEX BUIOB yueOHOU
JESITENIbHOCTH, TTPEyCMOTPEHHON
y4eOHBIM IIJIAHOM, B TOM YHCIIC
TTOMEIICHUS JUTS CAMOCTOSITEIIBLHOM paboTHI,
C YKa3aHHEM IepeyHs OCHOBHOTO
00opynoBaHUs, ydeOHO-HATIISTHBIX
MOCOOWH M HCIIOIB3yEMOTO TIPOTPAMMHOTO

Anpec (MECTOIIOIIOKEHIE)
TOMENICHHH JUTs IPOBEICHUS BCEX
BHUJIOB YUEOHOU NIESATENHHOCTH,
IPEeTyCMOTPEHHO# Y4eOHBIM
TUIAHOM (B CITydae peann3aiuu
00pa3oBaTeIbHOM MPOrpaMMEI B
ceTeBoi (hopMe TOTOTHUTENBHO
YKa3bIBacTCS HAMMEHOBAHHE
OpraHu3alHH, ¢ KOTOPOH 3aKII0YeH

o0ecreueHust
JIOTOBOD)
KOMIIBIOTEPHAS TEXHUKA: Kopnyca 300UHICEHEPHO2O
HoyTt6yk Lenovo, gaxyremema.
IIpoektop g4 AEMOHCTpauuu
MYJbTUMEIUHHBIX MPE3ECHTAILNH,
JKpaH C 3JIEKTPOIIPHUBOIOM,

TpubyHa noknaguuka Polymedia.
OO6opynoBaHue HCIOIb3YETCA st
YTEHUS JIEKIIUN

Tpubyna

DKpaH C 3JIeKTPONPUBOIOM

Ayn. 411  JlaGoparopuss 1O
MOJTOTOBKE  J€MOHCTPAIIMOHHBIX
OITBITOB

BrrTsokHOI mKad

Ta0nnie!

HabGop peakTMBOB M XHMHYECKOU
MOCY/IbI IS POBEICHHUS

JIEMOHCTPAIMOHHBIX OMBITOB
CT0J1 XUMHUYECKUIT
Cryn xxecTkuii — 2

2. Kpacnooap, yn. Kanununa

0. 13, 30anue yuebHO20
Kopnyca 300UHICEHEPHO20
Gaxyremema.

Cryn [IM
[Tka¢ anTeqHbIi
Xumus [Tomemienue Nel36 300, | e. Kpacnooap, yn. Karununa
MOCaI0YHBIX MeCcT — 12; mmomans | 0. 13, 30anue yuebHo20
—  41,1m% nabopaTopus Kopnyca — 300UHIHCEHEPHO20
Gaxyremema.
nabopaTopHOe obopynoBaHue
(BcTpsixuBaTenb =~ — 1 IT.;
CTeHa JabopaTOpHBIi — 5 1T,
KAJIOPUMETP — 4 1IT.;);
TEXHUYECKHUE CpEICTBA OOy4YCHUs
(nmpunHTEp — 1 1IT.);
CreragTn3upPOBaHHAS
MeOenb(yueOHas Jocka, ydeOHas
MeOenb).
Xumus Ilomemenue Nel32 300,
1oCaJOYHbIX MecT — 12; mmomans | o. Kpacnooap, yar. Kanununa
— 64,6Mm2; nabopaTtopus 0. 13, 30anue yuebHO20
nabopaTtopHoe 000OpYNOBAHUE | KOpNyca  300UHICEHEPHO20
(MHKpOCKOM — 1 HIT.; | hakyrsmema.
mkadp mnabopatopHblii — 1 1T
neHTpudyra — 3 IT.;);
CIIeIaIM3UPOBaHHAs
MeOenb(yueObHass Jocka, ydeOHas




HaumMeHnoBaHue yaeOHBIX
MPEIMETOB, KypCOB,
JUCIUTUTHH (MOJIYJICH),
MPAaKTUKH, HHBIX BHIOB
yueOHOM AEATEIbHOCTH,
MIPEAYCMOTPEHHBIX Y4eOHBIM
IDTAHOM 00pa30BaTEbHOM
MPOTPaMMBbI

HanmMmenoBanne nmomeneHuin s
MIPOBE/ICHUS BCEX BUIOB yueOHOU
JESITENIbHOCTH, TTPEyCMOTPEHHON
y4eOHBIM IIJIAHOM, B TOM YHCIIC
TTOMEIICHUS JUTS CAMOCTOSITEIIBLHOM paboTHI,
C YKa3aHHEM IepeyHs OCHOBHOTO
00opynoBaHUs, ydeOHO-HATIISTHBIX
MOCOOWH M HCIIOIB3yEMOTO TIPOTPAMMHOTO

Anpec (MECTOIIOIIOKEHIE)
TOMENICHHH JUTs IPOBEICHUS BCEX
BHUJIOB YUEOHOU NIESATENHHOCTH,
IPEeTyCMOTPEHHO# Y4eOHBIM
TUIAHOM (B CITydae peann3aiuu
00pa3oBaTeIbHOM MPOrpaMMEI B
ceTeBoi (hopMe TOTOTHUTENBHO
YKa3bIBacTCS HAMMEHOBAHHE
OpraHu3alHH, ¢ KOTOPOH 3aKII0YeH

obecrieueHus J10roBop)
Mebernn).
Xumus [Tomenienue Ne232 300, | e. Kpacuooap, yn. Kamununa
MOCaIOYHBIX MeCT — 12; mumomane | 0. 13, 30anue yuebHO20
—  42.9m% nabopaTopus Kopnyca 300UHICEHEPHO2O
nmabopaTopHOe obopynoBanue | gpaxyrsmema.
(mozarop — 3 IIT.;);
TEXHUYECKUE CPEACTBA OOy4eHUs
(9xpan — 1 IT.);
CleHaTN3uPOBAHHAS
MeOenb(yueOHas Jocka, ydeOHas
MeOenb).
Xumust [Tomemenue No234 300, | e. Kpacrooap, yr. Kanununa
MOCaIOYHBIX MeCcT — 12; mmomans | 0. 13, 30anue yuebHO20
—  38,6m% nabopaTopus Kopnyca  300UHHCEHEPHO20
nabopaTopHOe obopynoBanue | ghaxyrvmema.
(wkad naGopatopHblii — 1 1wt
HeHTpudyra — 1 IIT.;);
CrenaaTu3upoBaHHAs
MmeOenb(yuyeOHass jocka, ydeOHas

MeO e ).




13. OcobennocTu oprannzanun o0yuenus aun ¢ OB3 u
HHBAJIUI0B

Hns vaBanmunoB u ymn ¢ OB3 MOXeET HM3MEHSATHCS OO0BEM JUCHUTLIUHBI
(Momynsl) B Yacax, BBIJICJICHHBIX Ha KOHTAKTHYIO pal0OTy o0Oydaromerocs ¢
npernojaBaTenaeM (MO BUJaM y4eOHBIX 3aHSTHI) U Ha CaMOCTOSITENIbHYIO paboTy
oOyyarorerocsi (Ipu STOM HE YBEJIMYMBAETCS KOJUYECTBO 3aU€THBIX €UHHUII,
BBIJICJICHHBIX HA OCBOCHHUE TUCIMILIAHBI).

@DOH/IBI OIIEHOYHBIX CPECTB TANTHPYIOTCS K OTPAaHUYCHUSIM 37]0POBBS U
BOCTIpUATHSI HHGOPMAIUK 00yJaIOIIUMHUCS.

OcHoBHBIC (OPMBI TIPEACTABICHUS OIICHOYHBIX CPEACTB — B IEYATHOM
dopme uiu B hopMe IIEKTPOHHOT O TOKYMEHTA.

®opMBI KOHTPOJISI ¥ OIICHKH PE3yIbTaTOB 00YUEHUSI HHBAIHIOB H
ymir ¢ OB3

Kareropuun dopma KOHTPOJISI ¥ OL[CHKH PE3yJIbTaTOB 00yUeHHUs
CTYIEHTOB C
OB3u
MHBAJIUHOCTBIO
C napywenuem | — yCTHass TpPOBEpPKa: JUCKYCCHH, TPEHUHTH, KpYTJble  CTOJIBI,
3peHus co0eceToBaHUs, YCTHBIC KOJUTOKBUYMBI H JIP.;

- C WCIOJIb30BAaHWEM KoMmbioTepa u crnemnuanbHoro I10: pabora ¢
ANIEKTPOHHBIMH 00pa30BaTENBbHBIMUA PECYpCaMH, TECTHPOBaHUE, pedepaTsl,
KypCOBBIE TPOEKTHI, TUCTAHIIMOHHBIE (DOPMBI, €CIHM TO3BOJSET OCTPOTA
3peHus - rpaduyeckue paboThl U 1p.;

ITpHU BO3MOXHOCTH MMCbMCHHAS IPOBEPKaA C UCITOJIb30BAHHUEM pem)e(bHo-
TOYEUHON CUCTEMBI Bpaf/'mﬂ, YBCIIMYCHHOTI' O I_HpI/I(bTa, HCIIOJIBb30BaHUC
CIICIIHAJIbHBIX TEXHUYCCKUX CPCIACTB (TI/I(i)J'IOTeXHI/IIIeCKI/IX Cpe)ICTB)Z
KOHTPOJIbHBIE, TpaduuecKre paboTbl, TECTUPOBAHUE, TOMAIIIHUE 3a/1aHUS,
3CcCe, OTYETHI U JIP.

C napywenuem | — NUCbMEHHAsi TPOBEpKAa: KOHTPOJIbHBIE, Trpaduuyeckue padoThl,
cayxa TECTUPOBAHUE, JOMAIIHUE 3aJaHUs, 3CCE, NHUChMEHHbIE KOJIJIOKBUYMBI,
OTYETHI U Jp.;

- C WCHOJb30BAaHUEM KOMIIbIOTEpa: paboTa C  3IEKTPOHHBIMH
o0pa3oBaTeNbHBIMU pecypcaMH, TEeCTUpPOBaHME, pedepaThl, KypCOBbBIE
IPOEKTHI, TpaduuecKue padoThl, TUCTAHIIMOHHBIE (OPMBI U AP.;

OpU  BO3MOXKHOCTH YCTHas IPOBEPKA C HCIOJIb30BAHUEM CIIELUATIbHBIX
TEXHUYECKUX CPENICTB (ayAHOCPEICTB, CPEICTB KOMMYHUKALIUH,
3BYKOYCHJIMBAIOLIEH anmnapaTypbl U JIp.): AUCKYCCUU, TPEHUHTH, KPYTJIble
CTOJIbI, COOECEeIOBaHUS, YCTHBIE KOJUIOKBUYMBI U JIP.

C napywenuem | — MACbMEHHAs MPOBEPKA C UCIOIb30BAHUEM CIEIUAbHBIX

ONnopHo- TEXHUYECKUX CPEACTB(AJbTEPHATUBHBIX  CPEICTB  BBOJAA,  YNPABICHUS
0guzamenbHo20 | KOMIIBIOTEPOM U Jp.): KOHTPOIbHBIE, Tpadudeckre padoThl, TECTHPOBAHUE,
annapama JIOMalIHUE 3aJaHusl, 3CCE, MMCbMEHHbBIE KOJUIOKBUYMBI, OTUETHI U JP.;

- YCTHasl MPOBEPKA,  C UCIOJb30BAHUEM  CIEIUATBLHBIX
TEXHUYECKHX CPEICTB (CPEACTB KOMMYHHUKAIMI): NHUCKYCCHHM, TPEHUHTH,
KpYTJIbI€ CTOJIBI, COOeCEeOBaHUs, YCTHBIEC KOJUIOKBUYMBI U JIP.;




C UCIOJb30BAHNUEM KOMIIbIOTEpa U crenuanbHoro 1O (ambTepHaTUBHBIX
CpencTB BBO/IA U YIIpaBJI€HUs KOMIIBIOTEPOM H JIp.): paboTa ¢
JIEKTPOHHBIMHM 00pa30BaTEIbHBIMU PECYPCaMU, TECTUPOBAHUE, pedeparsl,
KypPCOBBIE IPOEKTHI, Ipapuueckue paboThl, AUCTAHIIMOHHBIE (OPMBI
IPEANOYTUTENbHEE 00YUaIOIUMCsl, OTPAHUYEHHBIM B [IEPEABUKEHUHN U JIP.

Axanrauus npoueaypbl NPoBeACHUA MPOMEKYTOYHOM
arrecTalluM AJs HHBAAUA0B u jul ¢ OB3:

B xone npoBeneHust mpoMeKyTOUHOM arTeCcTaluy MPERyCMOTPEHO:

- MpeabsBlIeHUEe OOy4alolMMCs TeYaTHBIX W (MJIM) DIJIEKTPOHHBIX
MaTepuanoB B (hopmax, aJanTUPOBAHHBIX K OTPAHUYEHUSM UX 370POBBS;

- BO3MOYKHOCTb II0JIb30BaTbCsl MHIUBUAYAbHBIMU YCTPOMCTBAMH U
CPEICTBAMM, MO3BOJSIOIIMMH aIallTUPOBATh MATEPUAJIbI, OCYILIECTBISATh MPUEM H
nepenady HHGOpPMAIK ¢ YI€TOM UX MHAUBHIYaIbHBIX 0COOEHHOCTEH;

- YBEJIMYEHUE MPOJOJKUTEIbHOCTH IPOBEACHUS aTTECTALlUN;

- BO3MOKHOCTb IIPUCYTCTBHSI aCCUCTEHTA M OKa3aHUS UM HEOOXOJUMOit
nomMomy (3aHATh paboyee MECTO, MEepPEeABUraThCs, MNPOYUTATh U O(OPMHUTH
3aJjaHue, 00IAThCs C MPENoAaBaTesieM).

@opMBI TPOMEKYTOUHOM aTTeCTallMU I UHBAIMAOB M Jul ¢ OB3 noimkHbBI
YUUTHIBATh VHJIUBUyaJIbHbBIC u ncuxo(pusndecKkue 0COOEHHOCTH
oOyuaromierocsi/ooyqatonuxcst mo AOIIOIT BO (yctHo, muchMeHHO Ha Oymare,
NMCBMEHHO Ha KOMIIbIOTEpE, B (DOpME TECTUPOBAHUS U T.I1.).

CnenuajbHble YCJI0BUSA, 00ecrieunBaeMble B Ipoluecce
NpenoIaBaHus IUCUUIIINHbI

CTy/ZleHTbI C HApYILLIEHUSMU 3pEeHUs

- NpEeIOCTaBICHHE  O0pa30BaTEILHOIO  KOHTEHTA B TEKCTOBOM
ANEKTPOHHOM  (opMare,  MO3BOJSIONIEM  MEPEBOAUTH  IJIOCKOMEYATHYIO
UH(OPMAIIHIO B ayIUATTBHYIO WM TAKTUIBHYIO GOpMY;

- BO3MOXKHOCTh ~ WCIIOJb30BaTh HWHAWBUIYyAJIbHBIE  YCTPOWCTBA U
CpPEICTBa, MO3BOJSIOIIME aJalTHPOBATh MAaTEpUalbl, OCYIIECTBIATH MPUEM U
nepenayy MHQOpMAUU C YYETOM HHAMBUAYATbHBIX OCOOCHHOCTEW M COCTOSTHUS
310pPOBbS CTYIECHTA;

- MIPEAOCTABICHUE BO3MOXKHOCTH IPEIKYPCOBOIO O3HAKOMIJIEHUS C
COJICp)KaHMEeM y4eOHOM MAWCIUIUIMHBI W MaTepuajioM IO Kypcy 3a Cuér
pa3MelnieHuss nHQopManuy Ha KOPIOpaTUBHOM 00pa30BaTeIbHOM MOPTAJIE;

- MCIOJIb30BaHUE YETKOTO W YBEIWYEHHOTO IO pasMepy uipudra u
rpagu4eckrx 0ObEKTOB B MYJIbTUMEIUUHBIX TTPE3ECHTALIMIX;

— MCIOJIb30BAaHNE MHCTPYMEHTOB «IyIay, «IPOXKEKTOp» Ipu padoTe




VHTEPAKTUBHOU JTOCKOW;

= 03BYYMBAHUE BU3YaJIbHOU uHdopmanuu, IIPEICTaBICHHOMN
00y4JaroIIMMCs B XOJI€ 3aHSATUH;
- obecrieueHue pa3laTOYHbIM MaTepuasoM, TyOIUPYIOIUM

MH(pOPMAIINIO, BHIBOJUMYIO Ha IKPaH;

= HaJu4yue MOANUCENd M ONHCAHUSl Y BCEX HCIOJIb3YEMBIX B MPOILIECCE
0o0y4eHUs PUCYHKOB W MHBIX Ipapuyeckux OOBEKTOB, YTO JAET BO3MOXKHOCTH
IIEPEBECTU MMCbMEHHBIN TEKCT B ayAUaJIbHbIN,

- o0ecreueHrue 0Cco0Oro PeueBOro pekuMa MpernofaBaHus: JIEKIIUU
YUTAIOTCS TPOMKO, Pa300pPUHMBO, OTYETIMBO, C Tay3aMH MEXKIY CMBICIOBBIMH
OiokamMu  HHpoOpMalMU, O00OecleuyrnBaeTcs  HMHTOHMPOBAHHME, TMOBTOPEHHE,
aKIIEHTUPOBaHUE, MPOoPUIIAKTUKA PACCEUBAHNS BHUMAHUS;

- MUHMMM3AIMsl BHEIIHEro IIyMa W 0O€CleueHHe CIOKOHHOM
ayIuaabHOU 0OCTaHOBKHY;

- BO3MOXXHOCTh BECTHU 3alKCh y4yeOHOW HMH(OpMAIUU CTyJEHTAMHU B
ynoOHO# g HUX ¢opme (ayauaibHO, aylIHOBU3YyalbHO, Ha HOYTOYKE, B BHUJC
MTOMETOK B 3apaHee MOJATOTOBIEHHOM TEKCTE);

— YBEIMUCHUE JOIM METOJOB COIMAIBLHON CTUMYISIUU (oOpareHue
BHUMAaHMUS, aleJUIAIus K OrpaHUYEHUSIM 10 BPEMEHU, KOHTAKTHbIE BUBI paloT,
TPYNIIOBBIC 3a/IaHUSI U JIP.) HAa MPAKTUYECKUX U Ja0OPaTOPHBIX 3aHATHSIX;

— MUHUMHU3HPOBAHUE 3aJaHuii, TPeOYIOIUX aKTUBHOTO  HCIOJb30BaHUS
3pUTEILHON MaMSITH U 3PUTEIILHOTO BHUMAHUS;

— TMPUMEHEHHE TIOJTAlHOM CHUCTEMBI KOHTPOJs, OOJiee YacThlii KOHTPOJb
BBITIOJIHCHUS 3aIaHUH JJIsI CAMOCTOSITEIbHOM PaOOTHI.

CTy;LGHTbI C HapylmIeHHUAMHU OINMOPHO-ABUTAaTEJIbHOI'O dllllapaTa
(Mas1oM00MJIbHBIE CTYAEHTbI, CTYA€HTbI, UMEKIIHE TPYIHOCTH
nepeaBUKEHUA U MATOJOTHI0 BEPXHUX KOHEYHOCTEH)

- BO3MOKHOCTD UCITOJIb30BaTh CIeHanbHOE IPOrPaMMHOE
oOecrieyeHne M CrenualibHOE OOOpYIOBaHHWE U IO3BOJIIONIEE KOMIICHCUPOBATH
JBUTATEIIbHOE HapyIIeHUE (KOJIICKH, XOAYHKH, TPOCTH H JIp.);

- MIPEIOCTaBICHUE BO3MOKHOCTH TTPEIKYPCOBOTO 03HAKOMIICHUS C
COJIep’)KaHUEeM yIeOHOW TUCITUTIIMHBI U MaTEPHAIOM IO KypCy 3a CUET
pasMelnieHus HHPOpMaIuu Ha KOPIIOPAaTHBHOM 00Pa30BaTEIIbHOM MOPTAJIC;

- MIPUMEHEHHE JOMOJHUTEIbHBIX CPEJICTB aKTUBU3AIIMH ITPOLIECCOB
3aIlIOMUHAHUS ¥ TIOBTOPCHUS,;

- oropa Ha OMpeIeJICHHBIC U TOYHBIC TTOHITHS;

- WCITOJIb30BaHUE /IS WJUTFOCTPAIIMA KOHKPETHBIX MIPUMEPOB;

- MIPUMEHEHNE BOTIPOCOB JIJIT MOHUTOPUHTA IIOHUMAHWS;

- paszielIeHHe U3yd9aeMoro Marepraiia Ha HeOOIbIITHe JTOTHYSCKUE
0J10KH;



- YBEJIIMUEHUE JIOJIM KOHKPETHOIO MaTepraia u coOJto/IeHue MPUHIIUIIA
OT MPOCTOTO K CIIO)KHOMY TpH OOBSICHEHUU MaTepHaa;

- HaJM4Kre YE€TKON CUCTEMBI U aJiITOPUTMAa OpraHu3aIuu
CaMOCTOSITETILHBIX PA0OT U MIPOBEPKHU 3aJaHUI C 0053aTEeIbHON KOPPEKTUPOBKON 1
KOMMECHTAPHUSIMH;

- YBEJIMUCHUE JIOJIM METOJOB COLMAIBLHON CTUMYISIUU (oOparieHue
BHUMAHWS, aMIeSAIUs K OTPAaHMYCHHUSIM 10 BPEMEHHU, KOHTAKTHBIC BHABI PadoT,
IpYNIOBBIE 3aIaHUS JIP.);

- oOecreyeHue OECTIPENATCTBEHHOT'O0 JIOCTYIA B MOMEIICHUS, a TaKXKe
npeObIBaHUS HUX;

- HaJIMYMe BO3MOKHOCTH HCIOJIB30BaTh MHAMBUAYATbHBIC YCTPOWCTBA
U CPEJICTBA, TTO3BOJISIONINE 00ECTICUNTh PEATU3AIIUI0 D)PTOHOMUYECKUX TTPUHITUTIOB
u KoM(doprHoe mpeObIBaHME Ha MECTe B TEUEHUE BCEro IMepuoja yu&Osl
(moJicTaBKH, CrielMalbHbIE TOYIIKH U JIp.).

CTyaeHTBI ¢ HAPYUICHUSIMH CJIyXa (riayxue, cjadociablmianue,
MO3HOOIJIOXIIIHE)

— NpEeIOCTaBICHHE  O0pa30BaTEILHOIO  KOHTEHTA B TEKCTOBOM
AIEKTPOHHOM (hopMate, MO3BOJISIONIEM NTEPEBOAUTH ayIualbHyI0 (HOpMY JIEKIIUU B
IUIOCKONEYaTHYI0 HH(POPMAIIHIO;

— HaJU4ue BO3MOXKHOCTHU UCIIOJIb30BAaTh WHIUBUTyAJIbHBIE
3BYKOYCHUJIMBAIOIIIME YCTPOMCTBA U CYPIOTEXHUUYECKHE CPEICTBA, MO3BOJISIONINE
OCYIIECTBIIATH MPUEM | TIepenady WH()OpMaIiy; OCYIIECTBIATh B3aUMOOOPATHBIH
NEPEeBOJT TEKCTOBBIX W ayauodaiiaoB (OJOKHOT AJii PEUueBOro BBOJA), a TaKXKe
3aliCh M BOCIIPOU3BEICHUE 3pUTEINHHON HH(POpMAITUH.

— HQJIAYME CHUCTEMbl 3aJaHHii, O00eCMEeYMBAIOIMIUX CHCTEMAaTH3AIUIO
BepOaIbHOTO MaTepuaia, €ro CXeMaTH3allhio, TEepEeBOJ B TaOJMIIBI, CXEMBI,
OTIOPHBIE TEKCTHI, TIIOCCAPUIL;

— HAIMYUE HAlJBITHOTO  CONPOBOXKJICHHS  HM3y4yaeMoro Marepuaia
(CTpYKTYypHO-JIOTHYECKHE CXEMBbI, TaOMuIlbl, TpaduKH, KOHIICHTPUPYIOIINE U
obob6maroye nHGoOpMaIuio, ONOPHBIC KOHCIIEKTHI, pa3AaTOUYHbI MaTepHra);

— Hagu4ue YETKOW CUCTEMBI M ITOPUTMA OPTraHU3aINH CaMOCTOSATEIbHBIX
paboT U MPOBEPKH 3aaHMI ¢ 003aTeTFHON KOPPEKTUPOBKON I KOMMEHTAPHSIMH;

— obecreueHWe TIPAKTUKHA OMEPEkKAIONMIEr0 UTCHHs, KOTJIa CTYACHTHI
3apaHee 3HAKOMSTCS C MaTepuajoM M BBIICISIOT HE3HAKOMBIC M HEMOHSATHHIC
CJIOBa U (pparMeHThl;

— 0COOBI peueBol pexkuM paboThl (OTKA3 OT AJUHHBIX (Ppa3 M CIOKHBIX
MIPEIIOKEHUM, XOPOIIast apTUKYJISAINS;, YeTKOCTh U3JIOKECHHUSI, OTCYTCTBHUE JIMIITHUX
CJIOB; TMOBTOpeHHEe (pa3 0e3 HM3MEHEHUsI CJIIOB W TMOpSAKa UX CJEIOBaHUS,
oOecrieyeHue 3pUTEIHLHOTO KOHTAaKTa BO BpEeMsl TOBOPEHUS M 4YyTh Oolee
MEJICHHOTO TEMIIA PEUH, UCIIOIb30BAHUE €CTECTBEHHBIX KECTOB U MUMUKH );

— 4€Tkoe  COOJIOJICHHE  aJiropuTMa  3aHsATHS W 3aJaHuid IS
CaMOCTOATENFHOW PadOTHl (Ha3bIBaHWE TEMBI, IMOCTAHOBKA IIE€NH, COOOIIECHHE |



3aMKCh IJIaHa, BBIJCIIEHUE OCHOBHBIX MOHATUM U METOJIOB UX U3YUCHHUs], YKa3aHHE
BUJIOB JICATEIHLHOCTH CTYICHTOB W CIIOCOOOB MPOBEPKHM YCBOEHHUS MarepHaa,
cioBapHas paboTta);

— coOmoJieHne TpeOOBaHMM K MPEAbSIBISIEMBIM yYEOHBIM TEKCTaM
(pa30MBKa TEKCTa Ha YaCTH; BBIIEJICHHE ONOPHBIX CMBICIOBBIX IYHKTOB; MCIIOJIb-
30BaHUE HAIJIAIHBIX CPEACTB);

— MUHUMU3AUS BHEIIHUX IIIYMOB;

— TPEIOCTABJICHUE BO3MOXKHOCTH COOTHOCUTH BepOANbHBIA U TpaduyecKuii
MaTepuall; KOMIUIEKCHOE UCMOJIb30BAaHUE TIHCbMEHHBIX U YCTHBIX CpEJICTB
KOMMYHUKAIIUU TIpH paboTe B TPYTIIIE;

— COYETAHHE Ha 3aHATHUSAX BCEX BUJIOB PEUEBOM JIEATEILHOCTH (TOBOPEHUS,

CIIyILIaHU$l, YT€HHUS, TUChMa, 3PUTEIBHOTO BOCIIPUATHS C JIUIA TOBOPSIILIETO).

CTyaeHTBI ¢ NPOYMMHU BHIAMH HAPYyUIeHU I
(ALII ¢ HapymieHUsIMHM pedu, 3a001eBaHUSI YHTOKPUHHOM, IEHTPAJIbHOI
HEPBHOI U CepIeYHO-COCYAUCTOM CHCTEM, OHKOJIOr HYecKue 3200/1eBaHM)

— HaJIAYME€ BO3MOXHOCTHU HCIIOJIb30BaTh UHIMBUIYyAJIbHBIE YCTPOICTBA U
CPEICTBA, MO3BOJISIOLIME OCYHIECTBIIATh NPUEM U Mepeady HH(GOpMaliy;

— HaJIWYUE CUCTEMBI 331aHUI, 00ECIIEUNBAIOLIUX CUCTEMATH3AIUIO
BepOaIbHOIO MaTepuaa, €ro CXeMaTu3aluio, epeBo] B TAOIUIbI, CXEMBI,
OIIOPHBIE TEKCTBHI, TIIOCCAPUIL;

— HaJW4Me HarJsgHOTO CONPOBOXKACHUS U3y4aeMOro MaTepuaa;

— Hajnu4ue 4€TKOW CHCTEMBI M aJITOPUTMA OPraHU3alMy CaMOCTOATENbHbIX
paboT U IPOBEPKHU 3a/IaHHI C 00513aTEIHLHON KOPPEKTUPOBKON 1 KOMMEHTAPHUSIMH;

— o0ecrnieuyeHre MPaKTUKHU OMEPEKAIOLIEro YTeHHUs, KOT1a CTYAEHTHI
3apaHee 3HAKOMSTCS C MAaTEPUAIoOM U BBIIEISIOT HE3HAKOMBIE U HEITOHSATHBIE
CJIOBa U (pparMeHThl;

— TIPEIOCTABJICHUE BO3MOKHOCTH COOTHOCUTH BepOabHBIN U rpadnuecKuii
Marepuai; KOMIUIEKCHOE UCIIOIb30BAHUE TMCbMEHHBIX U YCTHBIX CPEJICTB
KOMMYHHUKAIIMH PU paboTe B TPYIIIIE;

— COYETaHHUE Ha 3aHATHAX BCEX BUJOB PEUEBOM JESITEILHOCTH (TOBOPEHHS,
CIIyLIaHMS, YTEHHS], IUCbMa, 3PUTEILHOIO BOCIIPUSTHS C JIMLIA TOBOPSIILETO);

— TpeAoCTaBIeHHUE 00pa30BaTEILHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM
dbopmare;

— NPEJOCTABICHHE BO3MOXKHOCTH  IPEAKYPCOBOIO  O3HAKOMJIEHUSA C
colepXaHueM Yy4eOHOM JAMCUMIUIMHBI W MaTepuaJioM IO Kypcy 3a Cuér
pa3MeleHus nHpopMaluy Ha KOpIopaTUBHOM 00pa30BaTeIbHOM MOPTAJIE;

— BO3MOXXHOCTb BECTM 3alUCh Y4eOHOW MH(POpPMALUU CTYJEHTAaMU B
yaoOHOW 111 HUX QopMe (ayauaiabHO, ayAWOBU3YaJbHO, B BUJE INOMETOK B
3apaHee MOATrOTOBJIEHHOM TEKCTE).

— NPUMEHEHHE MO3TAIHOM CUCTEMbI KOHTPOJIS, OoJjiee 4acTblii KOHTPOIb
BBITIOJTHEHUS 33JIaHUN JIJIsl CAMOCTOSITEILHOM padoThI,

— CTUMYJMPOBAHHE BHIPAOOTKH Y CTYJIEHTOB HABBIKOB CaMOOpraHU3alU U



CaAMOKOHTPOJIA;

— HaAJIMYHC I1ay3 JJII OTAbIXAd U CMCHBI BUJOB ACATCIBHOCTH I10 XOOY
3aHATHA.

MartepuajbHO-TEXHHYECKOE

o0ecreueHue

aucuuninHe s jgul ¢ OB3 v uHBaIUI0B
Bxonnas rpynmna B riaBHbIN y4eOHBIH KOpIycoOOpyAOBaH MaHIyCcOM, KHOIIKON BBI30Ba,

TaKTUJIBbHBIMH

TaOJIMYKaAMHU,

OIIOPHBIMH  IIOPYYHSIMH,

Mpea yIpeKIar0IMMHI

00yueHus o

3HAKaMHU,

JOCTYIHBIM PACHIMPEHHBIM BXOJOM, B KOPIIyCE €CTh CHELHaJIbHOO0OpYy0BaHHAs CaHUTapHas
komHaTa. [{ns mepememenus uHBanmaoB u JIOB3 B momemieHMu uMeeTcss NEpeIBHUKHOU

FYCCHHQHLIP'I CTYIICHBKOXO/I. Kopnyc

CUTHaJIM3aluen

OCHAIIlEH IPOTUBOIIOXKAPHOM 3BYKOBOM M BU3YyaJbHOU

n/n

HaumenoBanue y4eOHbIX
MPEZIMETOB, KYpPCOB,
JTUCHUTUTHH (MOZyIeit),
MIPAKTUKH, UHBIX BHJOB
yueOHOM NeaTeThHOCTH,
MPEAYCMOTPEHHBIX Y4EOHBIM
IUTAHOM 00pa30BaTeNbHON
MPOTPaMMBbI

HanMmenoBanue noMemeHun ais
MPOBEJICHUSI BCEX BUIOB y4eOHOM
NeSITEeNbHOCTH, TIPELyCMOTPEHHOM
y4eOHBIM ILIAHOM, B TOM YHUCIIE
ITOMEIIECHHS IJII CAMOCTOSTEIIbHOM
paboThI, ¢ yKa3aHUEeM HIepEeYHsI OCHOBHOTO
00opynoBaHus, yaeOHO-HATIIS AHBIX
MOCcoOUii 1 HCIIOIB3YEMOTO TIPOTPAMMHOTO
o0OecreueHust

Anpec (MecTOI0I0KEHHE) TOMETICHHUH
IUIS IPOBEICHHUS BCEX BUIIOB Y4eOHOM
JeATeNbHOCTH, TIPEIyCMOTPEHHOI
y4eOHBIM IUIaHOM (B CIydae
peanuzanyu 00pa3oBaTeNbHON
MpOrpaMMBI B ceTeBoil hopme
JOTIOJTHUTEIBHO YKa3bIBACTCS
HauMEHOBaHUE OpraHU3alnH, C
KOTOPOH 3aKJIFOUEH JIOTOBOP)

2

3

4

Xumus

MNomeweHue Ne221 'YK, nnowadb —
101 M3 nocadoyHbix mecm 95,
y4yebHas aydumopusi 0ns nposedeHus
3aHsmul neKyuoHHo20 muna,
3aHAmMuUl ceMUuHapCKoao mura,
Ky[pcogo20 MpoeKkmuposaHusi
(8bInonIHeHUS Kypcosbix pabom),
epynmnoebix U UHOUBUOyasibHbIX
KOHCynbmauutl, meKywieao KOHmMpPosisi
U nNpomeXxymoyHol ammecmauyuu, 8
mowm qucne 051 obyyarouuxcs ¢
uHeanudHocmsto u OB3

crieyuanusupogaHHas mebersb
(y4yebHas docka, y4ebHas meberb) , 8
mowm qucrne 0r1s1 obyyarouuxcsi ¢
uHeanuoHocmeto u OB3;
mexHu4eckue cpedcmea o0byyeHus,
Habopbl deMOHCMpauUoOHHO20
obopydosaHus u y4ebHO-Haansa0HbIX
rnocobul (Hoymbyk, npoeKmop, 3KpaH),
8 mom 4ucrse 05151 0byyarouuxcs ¢
uHganudHocmeto u OB3

350044, 2. KpacHoOlap, yn. um.
KanuHuHa 0. 13, 30aHue anasHo20
y4ebHo20 Kopriyca

Xumus

114 300 yuyebHasi aydumopus Ons
nposedeHust 3aHIMUL CeEMUHapPCKO20
muna, Kypcogoeao npoeKmuposaHusi

350044, 2. KpacHoOlap, yrn. um.
KanunuHa 0. 13, 30aHue kopryca




(8bIMosTHEHUST Kypcosbix pabom),
2pyrnnosbix U UHOUBUOYasbHbIX
KOHCynbmauud, meKyuweao KOHmporis
U NpoMeXymoyHol ammecmauyuu, 8
mowm qucne 0nsi obyyaroujuxcs ¢
uHeanudHocmeto u OB3

MNomeweHue Ne114 300,
rnocadoyHbix mecm — 25; nnowjadb —
43m% yyebHas ayoumopus 0nsi
rnpoeedeHusi 3aHIMuLl ceMUHapCcKo20
muna, Kypcogoao [poeKkmuposaHusi
(8bInonIHeHUS Kypcosbix pabom),
epynmnoebix U UHOUBUOyasibHbIX
KOHCyrnbmauud, meKyuweao KOHmMpOosisi
U MpoMeXXymo4HoU ammecmauyuu, 8
mowm qucne 051 obyyarouuxcs ¢
uHeanuoHocmeto u OB3

crieyuanusuposaHHasl
mebernb(y4ebHas docka, yyebHas
meberb), 8 mom qucrne 0ns
obyyarowjuxcsi ¢ UH8auOHOCMbIO U
OB3

300UHXEHEePHO20 ¢haKynbmema




Ipunoocenue
K aoanmuposannotipaboueii npoepamme oucyuniunvl « XUMHUA »

HpaKTI/I‘-IeCKaH IIOATrOTOBKA 110 JUCHHUIIIIMHC «XHUMUSI»

3aHarus JICKIMOHHOI'O THIIA:

Copneprxanre yueOHOM nHpOpMaLu, TpynoemMKoCTb, OHO. JJomxHOCTh
HEOOXOMMOH JIJISI TIOCIICYIOIIETO BBITIOTHEHHUSI yac. HIIP (ITP), u3 uncna
pabort pabOTHUKOB OpraHU3aITHi,

OCYILECTBIISIIOLINX TPYIOBYIO
JeSITeIIbHOCTD B
npodeccroHaIbHON cdepe,
COOTBETCTBYIOLIECH MPO(HUITIO
OIl

TCOPETUYCCKAA NMMOATrOTOBKA, U3YUYCHHUC HET HET
METOAUK UCCICOAOBAaHUA.

J1a6opaT0prle 3aHATHA:

DrneMeHThl paboT, cBsi3aHHbIe ¢ Oyaymieit | Tpynoemkocts, | Mcnonb3yembie 000py10BaHUE U
npo¢eccuoHaIbHON AESITebHOCTHIO gac. porpaMmMHoe obecredeHne

U3yUeHUE METOAMK HCCIIEAOBAHUS 32 gaca Brinonnenue keiic-3ananuii
npeaycMaTpUBacTO3HAKOMIICHHE
C TEXHHKOU 0€30MacHOCTH
BBITTOJTHEHHUS
IKCIIEPUMEHTAIBHBIX paboT
paboTas ¢ peakTHBaMH,
IpeBapUTEIbHYIO TEOPE -
THUYECKYIOTIPOPaOOTKY
MaTepHaano TeMe 3aH;ATus, Ha
0a3e KOTOpoit o0y4Jaro-
HMIUACSIMOXKET CAMOCTO -SITEJIBHO
BBIMOJTHSTh XHMH- YECKUE
OIIBITHI 110 IIpeJJIa- TaeMOI
METOJIMKE T10J] KOHTPOJIEM
IpernoaaBaTes,
OIKCHIBAaThaHAIUTHY €CKHE
CHUTHaJIbl PEeaKIIuii,
(bopMyIHpPOBATH BBIBOBI IO

BBITION- HeHHBbIMpaboTam (YK
1).
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