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Pabouasd nporpamma AMcUUnIMHbl «XnMus» paspadoTaHa Ha ocHoBe ®IOC
BO 20.03.02 [MpnpoaoobycTpoicTBO M BOAOMNO/b30BaHWE, HanpaB/EHHOCTb
«Menvopauusa, pekynbTMBaumsa W OxpaHa 3emefib» YTBEePXAEHHOro MNpuKasoMm
MwuHmcTepcTBa 06pa3oBaHus 1 Hayku P® 26 mas 2020 r. No 685.

ABTOp:
K‘-;(EHHaFI CTeNeHb, AO0/HKHOCTb C.A. MecTyHoBa
X.H. goueHT

Paboyas nporpaMma 06CYXX[eHa M PeKOMeHAOBaHa K YTBEPXAEHUIO peLLeHnem
Kaheapbl xumun ot 15 mapta 2021r., npotokon Ne 7.

3asefytoLimii Katheapoii E.A. Kaiiropogosa
yuyeHasi CTeneHb, A4O/MKHOCTb
O.X.H., npodeccop

Mporpamma o0f06peHa Ha 3acefjaHWM METOLMYECKON KOMUCCUM  (pakynbTeTa
rmgpomenopaunm, NnpoTokon ot 26.04.2021 Ne 8.

[Mpeacenatens
METONYECKO KOMUCCUN
A-T.H. poueHt -M.A. baHaypwH

PykoBoauTtesnb

OCHOBHOW MPO(EeCCUOHaIbHOW

06pazoBaTe/ibHO NPorpaMmbl

K.C.-X.H., npogeccop C.A. Bnagum1pos



1 Ieanb 1 3aaa4u OCBOEHUS AU CLHIUILIHHBI

Henabio ocBOCHUS TUCHUTUIMHBI « XUMHUS» SIBIIIE€TCS yriyOleHne 3HaHuh 00
OCHOBaxX XUMHUYecKoil Hayku. lIpuoOpereHune o0OydarOIMIUMUCS TEOPETUUECKHUX
3HaHUHN MO0 XUMHH; (POPMHUPOBAHKE YMEHUN U HABBIKOB Pa0OThl C XUMUYECKUMU
BEIIECTBAMH, II€JIECO00PA3HOTO HCIOIB30BAHUS CBOMCTB BEIIECTB CO 3HAHUEM
MEXaHU3Ma UX JACUCTBUS B IPOU3BOJACTBEHHBIX CEIbCKOX03MCTBEHHBIX MMPOLECCAX;
OCBOCHHE HEOOXOJUMBIX U3MEPEHUN M PACUYETOB HAa OCHOBE 3aKOHOB XHMHUHU U
METOJIOB aHAIN3a /IS MPUHATHS KBUTH(PUITMIPOBAHHBIX PEIICHUI MpoOieM, B T. U
DKOJIOTUYECKUX.

3amauu AUCHUILINHBI
— chopMHUPOBaATh COBPEMEHHBIE TEOPETUUECKUE MPEICTABICHUS O CTPOCHUU
Y CBOMCTBaX XMMHUYECKUX BEIECTB, 11€JIECOO00Pa3HOM UX MCIOJIb30BaAHUU;

— T[puoOpecTH 3HAHUSA O 3aKOHOMEPHOCTSAX MPOTEKaHUs XUMHUYECKUX
IPOIECCOB B BOJHOM cpeie W MyTIX HX PEryIHpPOBaHHS I TOTydEHUS
ONTUMAIBHOTO PE3yIbTaTa;

— cdopMUpOBaTh U pa3BUTh HAYYHOE XUMUYECKOE MBIILJICHUE MU
OOIIETEXHUYECKYIO JPYIMIIMIO, TMO3BOJIIONIME  PEIIaTh 33/Ja4d XMMHYECKOTO,
(U3NKO-XUMHUYECKOTO, IKOJIOTUYECKOTO XapakTepa IO BOMpPOCaM KadecTBa H
TEXHOJIOTUYHOCTH B Oymaymiei mpodeccnoHanbHoil chepe AeaTeTbHOCTH BOJHUKA -
menropatopa B chepe AlIK;

— Pa3BUTH HABBIKU PAOOTHI C HOBOM HAyYHOU JIUTEPATYpPOH IO XUMUHU
¢ 00001IeHneM MaTepralioB B BUIE pedepaToB U JTOKJIAIOB.

2 IlepeyeHb MJIAHHUPYEMBIX Ppe3yJbTaTOB OOy4YeHUS 10
AUCHHUIJINHE, COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJabTaTaMH
ocsoenus OIIOII BO

B pe3yabTaTre 0CBOEHHS JAUCHUILINHBI (OPpMHUPYIOTCH cjeayonme
KOMIIETEHIIHUMN :

VYK-1. CnocobGeH ocCymecTBiIsATh MOUCK, KPUTHUECKUI aHAU3 W CHHTE3
uHbOpMaIUH, IPUMEHITH CUCTEMHBIN MOAXO/ 7S PEHICHUS TOCTABICHHBIX 3a/1a4
VK-1.2. HaxoauT 1 KpUTUYECKU aHATIM3UPYET UH(OPMALIMIO, HEOOXOJUM Y10

JJIA pCIICHUA MOCTaBJICHHOM 3aJJa4H.

3 Mecto nucuumiiuabl B cTtpykrype OIIOII BO

«XUMHA» IBIAETCA OACHUILUIMHON oOsa3arenpHoi 4yactu OIIOII BO
noaAroToBkH obydaroruxcs mo Hanpasiernio 20.03.02 «IIpupogoo0ycTpoiicTBO



Y BOJIOIIOJIB30BAHUE», HAIIPABICHHOCTh «Menuopanus, peKyJIbTUBALMSA U OXpaHa
3eMeIIb»

4 Oobem mucuuminHbl (108 4acoB, 3 3a4eTHBIX €IUHUII)

. O0OBeM, YacoB
Bunpl yueOHoI paboThI
Ounas 3aouHas
KonTakTHas padoTa
B TOM YHCJIE:
— ayJIUTOpHAs 1O BUIaM 51
y4EeOHBIX 3aHATUI
— JICKIIUHU 18 -
—— NPaKTHYECKUC - -
- 1abopaTopHbIE 32 -
— BHEAyIUTOpHAs 1 -
—3auer 1 -
— 9K3aMeH - -
—— 3aII1Ta KypCOBBIX ) )
padoT (IPOEKTOB)
CamocTosiTesibHast padoTa 57
B TOM YHCIIE!
— KypcoBas paboTa (ITpoeKT) - -
—— IIPOYHE BUJIBI 57 )
CaMOCTOSITCJILHON paboThI
HToro no nucumnmnimHe 108 -
B TOM 4HUCIe B popMme 108
MIPAKTUICCKON TIOJITOTOBKU

5 Conep:xaHue IMCHMILIMHBI

[lo wToram wu3ydyaeMoW JAUCHUIUIMHBI CTYIEHTHI (OOydaromiuecs) CAaroT
9K3aMeH (3auer).

Jucnunnuna uzyvyaercs Ha 1 kypce, B 1 cemectpe no yueOHOMY
IUIaHy OYHOU (opMbl 00yUeHuUs,

Conep:xanue ¥ CTPYKTYpPa JUCHUILUIMHBI 10 OYHOU popMe 00ydeHUs



Tema.
OCHOBHBIE BOIPOCHI

®opMupyeMble KOMIIETEHIIHH

Cemectp

Bunbl yuyeOHoii padoThbl, BKJIIOYas
CaMOCTOSAITEILHYIO padoTy CTyAeHTOB

M TPY10€MKOCTb (B Yacax)

JIek1y
nun

B TOM
YHUCIIe B
thopme
MpaKTH
qeCKOUu
MOArOT
OBKH

TIpakTu

YecKue

3aHATH
A

B TOM
quCIe
B
dhopm
e
MPaKT
HYECK
ol
MOJIr0
TOBKH

Jla6opa

TOPHBIE

3aHATU
S

B TOM
YHCIIE B
tbopme
MIPaKTH
YeCKOH
MOJArOT
OBKU*

CamocTost
TCJIbHAs
pabota

Xumus KaK
npeaMeT ecTecT-
BO3HAHHUSA "
yuyeOHasn JIHC-
munjauHa.  Oc-
HOBHbIE IIOHS-
TS M 3aKOHBI
xumun. Kiac-
cupukanmns
HeoprasHuyec-
KHUX M OpraHu-
YeCcKHX Be-
IIEeCTB.
3HaueHne XUMHH
B (hopMUpOBaHUHU
MHUPOBO33pPEHUS,
U3y4YCHUU
TIPUPO-IHI,
pa3BUTHH
TEXHUKH, peIle-
HUS mpobiaemM
oxpansl OC.

VK1

HET

HET

HET

YueHnue 0
CTPOEHUM AaTo-
Mma. ATOMHEBIE
sqpa, UX COCTaB.
Wzoromel. Ksan-
TOBEIC qHcIa,
COCTOSIHHE DJIEK-
TpOHA B aTOME.
Ilepuoanyvecku
M 3aKOH M
nepuo-
auvecKasi cuc-
TeMa XHMHYec-
KHX 3JIEMEHTOB
d. .
Menaene-eBa..
3menenue xu-
MHYECKHUX
CBOMCTB aJIe-
MEHTOB B IeEpH-
olax W Tpymnmnax.
OHeprusi MOHUH-
3aIliM, DHEPrus

VK1

HET

HET

HET




Tema.
OCHOBHBIE BOIPOCHI

®opMupyeMble KOMIIETEHIIHH

Cemectp

Bunbl yuyeOHoii padoThbl, BKJIIOYas
CaMOCTOSAITEILHYIO padoTy CTyAeHTOB

M TPY10€MKOCTb (B Yacax)

JIek1y
nun

B TOM
YHUCIIe B
thopme
MpaKTH
qeCKOUu
MOArOT
OBKH

TIpakTu

YecKue

3aHATH
A

B TOM
quCIe
B
dhopm
e
MPaKT
HYECK
ol
MOJIr0
TOBKH

Jla6opa

TOPHBIE

3aHATU
S

B TOM
YHCIIE B
tbopme
MIPaKTH
YeCKOH
MOJArOT
OBKU*

CamocTost
TCJIbHAs
pabota

CpPOJICTBa K 3JIe-
KTPOHY, DJIEKT-
pooTpuLaTeh-

HOCTb. OOrre-
HAay4YHOE 3HadYe-
HHE TIepUOIH-
YECKOT'0 3aKOHA U
MEPUOAUYECKON
cucremol J[. W
Menpeneena.

XumMuueckas
cBa3b. Crpoe-
HHe  IPOoCTeii-
HIMX MOJIEKYJI.
Tunel CBSI3M.
ITapamerpsr u
CBOMCTBA CBS3CIL.
CreneHb
OKHCJIEHHUSL.
BanentHocTh
3neMeHTOB.CTe-
IIEHb OKHUCJICHMSL
MeTtannuueckas
CBSI3b, €€ 0CO0EH-
HocTu. CTpocHUE
MPOCTEUIINX
MOJIEKYI.
KomiuiexkcHble
coeIMHEeHUs
(KC). Ctpykrypa
KC o A.
Bepmuepy,
MOJTydYeHUE Hu
cBoiictBa KC.

VK1

HET

HET

HET

OCHOBBI XHMH-
4ecKoil TepMo-
JTUHAMHUKH.
XumMuueckas
KHHETHKA H
KaTaJm3.
XumMuueckoe
paBHOBecHe.
Tepmoxumuyec-
KHE 3aKOHBI.




Tema.
OCHOBHBIE BOIPOCHI

®opMupyeMble KOMIIETEHIIHH

Cemectp

Bunbl yuyeOHoii padoThbl, BKJIIOYas
CaMOCTOSAITEILHYIO padoTy CTyAeHTOB

M TPY10€MKOCTb (B Yacax)

JIek1y
nun

B TOM
YHUCIIe B
thopme
MpaKTH
qeCKOUu
MOArOT
OBKH

TIpakTu

YecKue

3aHATH
A

B TOM
quCIe
B
dhopm
e
MPaKT
HYECK
ol
MOJIr0
TOBKH

Jla6opa

TOPHBIE

3aHATU
S

B TOM
YHCIIE B
tbopme
MIPaKTH
YeCKOH
MOJArOT
OBKU*

CamocTost
TCJIbHAs
pabota

HampasnenHocts
XUMUYECKHUX
MPOIIECCOB.
Xumudeckass Ku-
HETHKa M KaTa-
TIn3.
XuMmuueckoe
paBHOBECHE.
CwMmenieHue
paBHOBeCHS.
IIpuamun  Jle-
MlaTense.

VK1

HET

HET

HET

PactBopblI.
O6mas xapak-
TePUCTHKA.
Paznuunbie cno-
COOBI
BEIPKCHHUS
cocTaBa  pacT-
BOPOB, HX B3au-
MOCBSI3b.
PactBoOpHI
3JIEKTPOJIMTOB.
OCHOBHBIE  TIO-
JIO)KCHUSI TECOPUH
ANEKTPONUTHYEC-
KOH  JaMccouu-
auun C. Appe-
HUYyCa.
T'maparauus
(conbBaranus)
Honnele  ypas-
HEHMSI peaKIyi,
BygepHbie
PacTBOPHI.
Jduccouunanus
Boabl. HMonHoe
NpPOU3Be/IeHne
BoAbl. Bogopoa-
HbIH 1noKasa-
Tedb (pH),
METOAbI €ro
OnpeleICHUsL.
I'maposm3  co-
Jgeii. IIpuunHa u

VK1

HCT

HECT

HCT




Tema.
OCHOBHBIE BOIPOCHI

®opMupyeMble KOMIIETEHIIHH

Cemectp

Bunbl yuyeOHoii padoThbl, BKJIIOYas
CaMOCTOSAITEILHYIO padoTy CTyAeHTOB

M TPY10€MKOCTb (B Yacax)

JIek1y
nun

B TOM
YHUCIIe B
thopme
MpaKTH
qeCKOUu
MOArOT
OBKH

TIpakTu

YecKue

3aHATH
A

B TOM
quCIe
B
dhopm
e
MPaKT
HYECK
ol
MOJIr0
TOBKH

Jla6opa

TOPHBIE

3aHATU
S

B TOM
YHCIIE B
tbopme
MIPaKTH
YeCKOH
MOJArOT
OBKU*

CamocTost
TCJIbHAs
pabota

CIIECTBUE TH]I-
poin3sa.

Komonanoe
COCTOSIHUE
BelllecTBa.
CrtpocHue Mu-
LT 30JICH.
Cradwimsanus
U pa3pyIieHue
KOJUJIOMIOB.
PactBOpHBI He-
3JIEKTPOJIUTOB.
KonnmuraTuBHbI
€ CBOICTBa
pacT-BOpOB.
ITepBblit 3aK0H
Payns.

Bropoii 3akoH
Payns. D0yn-
JIHOCKOITUS U
KPHUOCKOTIHSL.
OKHCIUTEIbH
OBOCCTAHOBH-
TeJbHbIE peak-
uuu (OBP).
Tumer OBP.
MeToabl coc-
TaBIICHUS ypaB-
HEHUI OBP.
OKMCIUTENIFHO-
BOCCTAHOBUTEJIb-
HBIN DKBHBAJICHT.
Baxneimme
OKHUCIIUTENH |
BOCCTAHOBUTEIIH.
OB-peakuuu B
Mo4YBaX, MPUPOJI-
HBIX BOJAxX M
BOgOEMAX, TeX-
HUKE W JIIEKTPO-
XUMHYECKUX
npoiieccax.
O0mue XUMH-

VK1

HET

HET

HET




Tema.
OCHOBHBIE BOIPOCHI

®opMupyeMble KOMIIETEHIIHH

Cemectp

Bunbl yuyeOHoii padoThbl, BKJIIOYas
CaMOCTOSAITEILHYIO padoTy CTyAeHTOB

M TPY10€MKOCTb (B Yacax)

JIek1y
nun

B TOM
YHUCIIe B
thopme
MpaKTH
qeCKOUu
MOArOT
OBKH

TIpakTu

YecKue

3aHATH
A

B TOM
quCIe
B
dhopm
e
MPaKT
HYECK
ol
MOJIr0
TOBKH

Jla6opa

TOPHBIE

3aHATU
S

B TOM
YHCIIE B
tbopme
MIPaKTH
YeCKOH
MOJArOT
OBKU*

CamocTost
TCJIbHAs
pabota

YyecKHne CBOIi-
CTBA METAJLIIOB.

OcHOBBI
JIEKTPOXUMUH
Knaccudukamnms
JNMEKTPOXUMUIEC
KUX TIPOIIECCOB.
IonsTue 00
ANMEKTPOAAX u
DJIEKTPOIHBIX
MOTEHIIMAax.
CrangapTHbIi
BOJIOPOTHBIH
JNEKTPON H BO-
JIOpOJHAs IITKaja
MOTCHIIMAJIOB,
VYpasuenue Hep-
Hcra. TaabBa-
HUYEeCKHE 3Je-
MeHTbl. DJIC m
eé m3MepeHue.
XuMmuyeckas U
KOHI[EHTPAI[UOH-
Has  MOJIsApU3a-
IUs.

VK1

HET

HECT

HET

DJIeKTPOJIH3
pacTBOpoB U
paciiaBoB.
OnekTpoams3
paciiaBoB u
pacTBOpOB.
IlocnenoBaTensH
OCTh  3JIEKTPO-
HBIX IIPOIIECCOB
HA Karojge W
aHoJE.
Bropuusnslie
MPOLECChl  TpU
JNEKTPOIIN3E.
DJIEKTpOIH3  C
PacTBOPUMBIMHU U
HEPACTBOPUMBIM
u aHOJIAMHU.
Boixon mo ToKy.
3aKoHBI

VK1

HET

HET

HET




Tema.
OCHOBHBIE BOIPOCHI

®opMupyeMble KOMIIETEHIIHH
Cemectp

Bunbl yuyeOHoii padoThbl, BKJIIOYas
CaMOCTOSAITEILHYIO padoTy CTyAeHTOB

M TPY10€MKOCTb (B Yacax)

JIek1y
nun

B TOM
YHUCIIe B
thopme
MpaKTH
qeCKOUu
MOArOT
OBKH

TIpakTu

YecKue

3aHATH
A

B TOM
quCIe
B
dhopm
e
MPaKT
HYECK
ol
MOJIr0
TOBKH

Jla6opa

TOPHBIE

3aHATU
S

B TOM
YHCIIE B
tbopme
MIPaKTH
YeCKOH
MOJArOT
OBKU*

CamocTost
TCJIbHAs
pabota

®dapanes.
IIpakTuueckoe
IIPUMEHEHUE
JIEKTPOJIN3A!

Koppo3us me-
TAJJIOB.
OcHOBHbIE
BU/JIbI KOPPO3UHU:
XU-MUYECKasi |
ANEKTPOXUMHUYEC
cKasi KOoppo3wus,
KOppo3usi oA
JeHCTBHEM
OMy>KIaroInX
TOKOB (AIIEKTPO-
KOppo3usi).
®Daxk-Topsl,
BIIUSIO-TIIC HA
WHTCH-
CUBHOCTb KOp-
po3uu  Meral-
JIOB.

Metoabl 3amm-
Thl METAJLIOB OT
KOppO3uH:
3aIUTHBIE TIOK-
PBITHUS, JIEKTPO-
XUMHUYECKas 3a-
1IUTa, pore-
KTOpHas, JIeTH-
poBaHME MeTa-
noB. H3meHeHue
CBOICTB KOppoO-
3UOHHOM Cpenpl.
HNarnduropst
KOPPO3HHU.

VK1 1

HET

HET

HET

Kypcosas

paboTa(IIpoekT) HeT

Htoro

Hror

Jlex
IU-OH
HBIX
4acoB

Brtu B
dhopme
MPaKTH
YyecKou
ITOArOT
OBKU

Hroro
IIpakTu
YECKUX
3aHaTH

u

T.4.. B

bopm

MPaKT
HYECK
oH

Hroro
nabopa
TOPHEIE
3aHATHU
s

B 1.4
nabopa
TOPHBIE

B
bopme
MIPaKTH
4eCcKOM

Hrtoro
CcaMoCTOSs
TEJIbHOK

paboTsl




Bunbl yyeOHoii padoThbl, BKIIOYAs
E €CaMOCTOSATEIbHYIO Pa0oTy CTyACHTOB
= U TPY/I0€MKOCTb (B Yacax)
2 B TOM BTOM | JlaGopa | B TOM
No g o qrcie B YHcie | TOPHBIE | YHCIE B
e =
opme B 3aHATH opMe
II Tema. = g (bop [TpakTu bop
= = IIpaKkTu bopm s MIPaKTH
/ | OcHOBHBIE BOTIPOCHI 2 3 . | ueckue . | Camocros
= O Jlexn | geckoi e YEeCKOU
I K 3aHATH TEJIbHAasA
< 17071 MOArOT IIpaKT MOJArOT
= 1 * pabota
; OBKH HYECK OBKH
= ol
=
S oATrO0
TOBKH
- MOJTO MOATOT
—HeT TOBKH OBKH
- 32 32 57
18

*Cooeporcanue npakmuyeckol no020mosKu NPeoCmasieHo 8 NPULONCEHUU K
paboueli npoepamme OUCYUNTUHDL.

6 IlepeyeHb yueOHO-METOAUYECKOT0 OOecTieyeHUus I
CAMOCTOSAATeJILHOM PA0OTHI 00y4aKOIIMXCH M0 JUCIHUIIIHHE

6.1 Metoanueckue ykazanus (COOCTBEHHBbIE pa3pabOTKH)

1. ITecrynosa C. A. PacTBopsI 1 ipyrue AUCIEPCHBIE CUCTEMBI: yue0. mocoowue / C.
A. Ilectynoga, E. C. Kocrenko, E. A. Kaitroponosa. — Kpacnomap : 2013. —479 c.
http://edu.kubsau.ru/file.php/105/04 Rastvory i_drugie_dispersnye sistemy Pestu
nova_Kostenko Kaigorodova.pdf

2. IlecrynoBa C. A. Kommekcuble coequnenus. KommiekcooOpazoBaHue B

BOJHBIX pacTBopax: yueb. mocodue / C. A. [lectynosa, E. C. Kocrenko, E. A.
Kaiiroponosa. — Kpacnonap : KyoI'AY, 2013. — 161 c.
http://edu.kubsau.ru/file.php/105/01_Kompleksnye soedinenija_Pestunova_Koste
nko_Kaigorodova.pdf

3. Kaiiroponosa E.A. Heopranmueckas u ananmmtudeckast xumusi/ E.A.
Kaitroponosa, .1. Cunoposa. — Kpacnonap: KyoI'AY, 2017. — 88 c.
https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf

6.2 YdeOHas urepatypa Jyisi CaMOCTOSTEIIBHONW PabOThI

1. Kocsnok H.E. CnpaBounuk no o6iieit u Heopranuueckoit xumuu / H.E.
Kocsnok., E.C. Kocrenko, E.A Kaitroponosa. — Kpacnogap : KyoI'AY. - 19,6
7., 2013 [DnexkTpoHHBIN pecypc|
http://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_ne
organicheskoi_khimii_Kosjanok 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/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf

2. Haymona I'"M. TexHuka BeJieHHs] XUMHYECKOTO SKCIIEPUMEHTA B
naboparopun xumuu / I'.M. Haymona, E.K. SI6nonckas, E.A Kaitropomosa. —
Kpacnonmap : Ky6I'AY, 2013. — 80 c.

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

3. AnekcanapoBa D.A. AHAIUTHYECKAs XUMUS : y4eO. U TPAKTHUKYM s
npuki. OakamaBpuara. B 2 ku. Ku. 1 : Xumuueckue wmeronpl aHanmza /

D.A Anexcannposa, H.I'. Taiinykosa; Ky06. roc. arpap. yH-T . - 2-€ U31., UCHp. U
nor. - M. : FOpaiit, 2014. - 551 c.

/ DOHJ OLIEHOYHBIX CPEACTB JJIf MPOBeAeHUS MPOMEKYTOUHO M
arrecTaluu

7.1 IlepeyeHb KOMIIETEHIIHI ¢ YKa3aHUEM 3TANOB UX (OPpMHUPOBAHUA B
npouecce ocsoenust OITOITI BO

Oransl GOpMUPOBAHUS U IPOBEPKH YPOBHS
Howmep cemectpa™ c(hOopMHPOBAaHHOCTH KOMIICTCHIIHIA 110 TUCITUTUIMHAM,
npaktukam B npouecce ocsoenusi OITOIT BO

YK-1. CriocobeH oCyUIecTBISATh MOUCK, KPUTHUECKUH aHaIW3 W CUHTE3 MH(OpMAaluu, TPUMEHSTh
CHCTEMHBIH MOAXO JUISI pEIICHHs IOCTABICHHBIX 33124

1,2 dunocodus
1,2,3 MareMartuka ¢ JIeMEHTaMU CTaTUCTHKH (7151 HHKSHEPHOTO OJ10Ka)

1 XuMus
1 Wmxenepuas rpaduka
2 DJIEKTPOTEXHUKA, SJIEKTPOHHUKA U aBTOMATHKAa

1,2 dusuka
2 Teopetnueckas MEXaHUKa
3 ComnpoTHuBieHNE MaTEPUATIOB
8 OCHOBBI MaTeMaTHIeCKOTO MOJICITHPOBAHIS

7.2 Onucanue noka3artejeid U KpUTepUeB OLIEHUBAHUSI KOMIIETEHIUI Ha
Pa3JUYHBIX 3Tanax ux popMupoBaHus, ONMCAHNE IKAJIbI OLCHUBAHUS

IInanupyemsie YpoBEeHb OCBOEHUS
pe3yabTaThl
OCBOCHUA | yeynopneTBOpH-| yIOBIETBOPH- OllEeHOYHOE
KOMIICTCHIHI TEJLHO TEJNBHO XOPOILIO OTJINYHO CPECTBO
(MHIMKATOPBI (MUHUMANBHEIHN | (MUHUMAJTBHBI (cpenuuii) (BBICOKMIN)
JOCTHIKEHUS | HEe JOCTUTHYT) | M MOPOTOBbI)
KOMITCTCHITUH )

YK-1. Cnioco0eH ocyliecTBIATH NOMCK, KPUTHYECKU I aHAJIU3 M CHHTe3 MHGOPMALMHU, IPUMEHATH
CHCTeMHBIH MOAXO0/ VISl pellieHUsI MOCTABJIEHHBIX 3a1a4
Kareropusi yunsepcajibHoi koMneTreHIuM — CHCTeMHOE M KPMTHYECKOE MbIIICHHE



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

[Inanupyemsre YpoBeHb 0CBOEHUS
pe3ybTaThl
OCBOCHUA \yeynoBnerBopu-| yaoBIETBOPH- OlLEeHOYHOE
KOMIICTCHIHUH TEJIBHO TEIBHO XOPOILIO OTJIHYHO CPecTBO
(MHIKATOPBI (MUHMMAaNBHBIH | (MUHHMAJIBHBI (cpenumif) (BBICOKUIN)
JIOCTUXKECHUS | HEe JOCTUTHYT) | M MOPOTOBBI)
KOMITCTCHITUH )
Nunukaropsl | ¥Yposens Munumanvno | Yposenw Yposenw
NOCTUKEHUs | SHAHULL HUdICe | OONYCMUMbLLL | SHAHUL 6 | 3HaHu 6 | Tecmui,
KOMIIeTeHIM | MUHUMAITb- yposens obveme, obveme, Peqf)epambl
HT 1 HbIX | smanut, coomeemcme | coomeemcms | Ketic-3a0anus
mpebogaHutl, | 0onyujeHo yioujem yioujem Hnousuoyans-
__ yK-1.2 | umenu mecmo | mMHo2O npozpamme npozpamme Hble 3a0aHUsl
Haxomut epyobvle HezpyObIX NnO02OMOBKU, | NOO2OMOBKU, | O
KPHTHUECKH owuoOKU ouwubOK. 0onyujero be3 owubok. | camocmosi-
amammupyer | 1Ipu Ilpooemoncm | Heckonvbko IIpooemoncm | menvuou
uHpOpMALMIO, | PelleHUU PpUposaHvl HezpyObix PpUposaHvl pabomul
HEOOXOUMYIO | CMAHOAPMH | OCHOBHbLE OWUOOK. 6ce ocHosHble | KonmponvHhbie
AT PelICHUS | pIX 3a0ay He | YMeHUs, IIpooemoncm | ymenus, pabomul
TOCTABICHHON | ynodemoncm | pewensi puposarvl peuieHvl  8ce
3afatu. PUposamsl munoewle 6ce OCHOBHbIE
OCHOBHbIE 3a0auu. OCHOBHbIE 3a0aqu c
VMeHus, Hmeemcs VMeHus, omoenbHbIMU
uMenu Mecmo | MUHUMATbHbL | peulenbl 8ce | Hecyujecmee
epyovie u Habop | OCHOBHbIE HHbIMU
ouwubKu, He | Hagbiko8 O0Jid | 3a0a4u ¢ | Heoouemamu,
NPOOEMOHCM | KpUmu4ecko- | He2pyovimu IIpooemoncm
PpuposaHvl 20  auamuza | owudkamu, | pupoeamsl
bazosvle uHgopmayuu | nPOOeMOHCM | HABbIKU — OIS
HAaBbIKU , He0OX0O0UMO | pUpoBaHbvl Kpumuyecko-
Kpumuyecko- | 20 0a peute | 6azosvie 20  aHanuza
20  aHamu3a | HUsS NOCmMas | HagulkU  0J1A | uHgopmayuu
ungopmayuu | 1eHHoU 3ada | Kpumuuecko- | , HeoOX00UMo
, HeoOxX00uMo | uu. 20 auanuza | 20 01 peuie
20 01 peute uHgopmayuu | HUL nocmas
HUs nocmas , He0OxX00uUMo | IeHHOoU 3a0a
JIeHHOU 3a0a 20 0ns peute | 4u.
yu. HUs Nnocmae
JIeHHOU 3a0a
yu.
7.3 TunoBble KOHTPOJIbHBbIE 3aJaHMA WJIM HMHble MaTepHaJIbl,

HeO0XOoAUMBbIe /JIsl OLEHKU 3HAHWH, YMeHHH, HABBIKOB, XapaKTepu3yoIIuX
ranbl GopMHUPOBaAHUA KOMIeTeHI U B mpouecce ocsoenus OIIOII BO

KoHTposib 0CBOCHUS TUCITUTUTHHBI «XUMUS» MPOBOJAUTCS B COOTBETCTBHH C
[n KyoI'AY 2.2.4 «@ono oyenounwvlx cpeocme.

Texymuit KOHTPOJIb IO AUCIUILINHE «XUMUS» T03BOJISET OLICHUTH CTENCHb
BOCHPUATHS YIEOHOTO MaTepuana W MPOBOMUTCS JJIA OICHKU 3HAHWM, YMEHUH,



HaBBIKOB W OIBITA JCATEIBHOCTH, XapaKTEPHU3YIOMMX J3Tambl (HOPMUPOBAHUS
KomIieTeHui B npoiecce ocsoeHuss OITOIT BO

Tekymuil KOHTPOJIb MPOBOAUTCS KaK KOHTPOJb TEMAaTUYECKHU# (110 UTOram
U3YYEHHS] ONpPEINENCHHBIX TEM JUCUUIUIMHBI) M PYOeXHBIH (KOHTPOJb
OINPEIEIIEHHOIO pa3/ieNna WIA HECKOJIBKUX Pa3JielioB, IIEpe]l TEM, KaK IPUCTYIUTh K
U3YUYEHHIO OuYepeHOW 4YacTH YyuyeOHOro warepuaina). Pe3ynbrarbl TEKyIIEro
KOHTPOJISI UCHIOJIB3YIOTCS IPU TPOBEAECHUU IPOMEKYTOUYHOM aTTECTALIUH.

IIpumepsl Kelc-3aJaHUH K J1A00PaTOPHBIM padoTaMm,
TECTOBbIE 3aJaHUS U TEMATHYECKHE KOHTPOJIbHbIE BOIPOCHI

Keiic-3aganue no reme «Kitaccbl HeOpraHu4ecKMx €O eAUHeHHUID)

OnbiT Ne 1. ITosryyeHHne HEPACTBOPUMBIX I'HAPOKCH/IOB METAJJIOB.

PeaktuBbl: 4 H pactBopsl coieit MQCly, FeCls, CuSOs, 2 H pacTBOp
NaOH.

Boinonnenue pa6orbl. B Tpu npobupku Haneiite mo 4—5 kamenb pacTBOPOB
coJiet xopuaa maruus, xjaopunaa xenesa (l1l), cyasdara meau u no6aBbTe TaKOU
e 00bEM pacTBOpa T'HJIPOKCUAA HATPUSL.

3anucv oannvix onvima. 1. Kakue M3MEHEHHs] MPOU30LUIM B IPOOUpKax?
OtmeTrhTe 1BET oOpa3zoBaBmMXCs ocankoB. 2. CocTaBbTe MOJCKYISIPHBIC
YpaBHEHHUSI peaKIuil.

OmnbiT Ne 2. ITosryyenue cpeaHux coJsei

PeaktuBbi: 4 H pactBopsl coneir BaCly, KySO4, CuSOs4, Zn (rpanyiesi),
Ca(OH),, anmapat Kunma mis nonyaenus COs.

Brinonnenne pa6orel. B nepByto mpoOupky HanelTe 3—5 Kareib pacTBopa
xyjopuaa Oapus U 100aBbTE TaKOW ke 00BEM pacTBopa cyiabdara kamms. Bo
BTOPYIO TpOOMPKY HaneWTe 3—4 Karm pacTtBopa cyiabdara meau, 100aBbTeE
KyCOU€K IIMHKA U Harpeite mpoOMpKy Ha BOJsHON Oane. B TpeTbio mpoOupKy
Hanelre 4-5 kamenb rUAPOKCUA KaIblM U mpomyctute yepe3 pactBop COz u3
annapara Kunmna.

3anuce oaunvix onvima. 1. Kakue n3MeHEHUs MPOU3OILIM B MPOOUpPKAxX?
OtmeTrbTe 1BET oOpa3zoBaBmuXCs ocankoB. 2. CocTaBbTe MOJEKYISIPHBIE
ypaBHeHHs peakuuid. 3. Cphemaiite BBIBOJ O TIpOIECCax, MPOTEKAIIUX B
pe3ynbTaTe B3auMOICHCTBHUS BEIIECTB.

OmnbiT Ne 3. ITosryyeHue KUCI0H COTH
PeakTuBbl: Ca(OH),, annapar Kunma ais nonydenus CO».

Boinosnnenue padornl. Haneiite B mpodupky 1—2 mMil rHApOKCH 1A KalbLIUS U
mporycTuTe uepe3 pactBop w3 ammapata Kumma CO; 10 pacTBopeHUs
oOpasyromierocss ocajka. [IpoOMpKYy ¢ pacTBOPOM KHCIIOHM COJIM OCTaBbTE IS
CIIEYIOIETO OMBITA.



3anuce danuvix onvima. 1. Kakve nsmMeHeHus mpou3oIIn B mpoobupkax? 2.
Crenaiite BBIBOJA O MpoIleccax, MPOTEKAIONIUX B PE3yJIbTaTe B3aUMOJIEUCTBUS
BelecTB. 3. Hanmmure ypaBHEHUS! COOTBETCTBYIOLINX PEAKIIUM.

OmnbIT Ne 4. IlepeBoa KHC/I0H COJIM B CPEIHIOIO

PeakTuBbl: pactBopel Ca(HCOs3),, Ca(OH),, BonsHas GaHsl.

Boinonnenne padorsl. [lonydeHnnsiit B onbiTe Ne 3 pacTBOp pazaeinuTe Ha
nBe npooupku. OmgHy NpoOMPKY Harpeitre Ha BOAsSHON OaHEe, a BO BTOPYIO
n00aBIISIiTE paCTBOP THUIPOKCHU]IA KAIBIUS IO BUIUMBIX U3MEHECHUM.

3anucy dannvix onvima. 1. Kakue u3sMeHeHus: NpOU30LLUIM B IpoOUpKax? 2.
CpenaiiTe BbIBOJ O MpOLIECCAX, MPOTEKAIOIINX B PE3YJbTaTe B3aWMOJICUCTBUSA
BenecTB. 3. Hanuiure ypaBHEHHUS! COOTBETCTBYIONIUX PEAKIIUM.

OnbiT Ne 5. TlosryyeHre OCHOBHOM COJIM M MEPEBO B CPEAHIOI0

PeaxtuBbl: 4 H pactBop COCly, 2 H pactBoper NH,OH, H,SO..

Boinonnenne padorsl. B npoOupky HanedTe 1 mi pactBopa Xjopuaa
KoOasibTa U 100aBbTe 2-—3 KaIiu pa30aBIEHHOTO PacTBOpa r’MAPOKCHIA aMMOHHUS.
OTMeThTe M3MEHEHHsI MpoIIemne B mpodbupke. B momydeHHyo cMmech 1006aBbTe
3-5 xamenb 2 H cepHOM KHCI0ThL. HabmromaiiTe pacTBOpeHHUE OCaIKa.

3anucev dannvix onvima. 1. Kakue n3mMeHeHus MPOU3OILLIN B Tpooupkax? 2.

Crenaiite BBIBOJ O Mpolieccax, MPOTEKAIOUUX B Pe3yJbTaTe B3auMOJICUCTBUS
BenecTB. 3. Hanmmure ypaBHEHNS! COOTBETCTBYIOLINX PEAKIIAMN.

KoHTpoJibHBIE BONIPOCHI
Hamnumivte ypaBHEHUsI peakiyid, ¢ MOMOIIbIO KOTOPBIX MOXHO OCYIIECTBUTh
CJIeIYIOIINE NPEeBpalleHUs, TPOAYKThI pEaKIIUi HA30BUTE:

1. CO; — CaCO3 — CaO — Ca(NO3); — Ca SOy

2F€203 — Fez(SO4)3 — FG(OH)g — FeOHCl, — FeC13

3. SO, — SO; — H>S0; — Ca(HSO4); — CaSO4

4, K — KrO —- KOH — KHCO;3; — KyCO3

5. Al — A12(804)3 — AI(OH)3 — Al(OH)zCl — A1C13

6. BaO — Ba(OH)z — BaOHNO3; — Ba(N03)2 — BaSOq4

7. Fe(OH)3 — FeCl; — Fey(S04); — Fe(OH); — Fe(OH).Cl
8. Ca — Ca0O — Ca(OH); — Ca(NOs3); — CaCO3

9. /n — ZnClz — Zl’l(OH)z — (Zl’lOI‘DzSO4 — ZI’ISO4

10. Na,O — NaOH — NaHSO, — Na2804 — NaHSOq4
11.P — P205 — Cag(PO4)2 — I—hPO4 — KzHPO4

12. MgO — MgClz — Mg(OH)z —>MgOI—IN03 —>Mg(NO3)2
13. ZnO — ZI’ISO4 — ZH(OI‘DZ — NaZZnOZ — Zn(OH)2

14. HsPO4 — P,05 — Bag(PO4)2 — H3PO, — Ba(H2P04)2
15 CuO — CuClz — Cu(OH)z — (CUOH)3PO4 — Cug(PO4)2
16. Ba — BaO — Ba(OH); — BaOHCI] — BaCls,.

17.P — P205 — H3PO4 — NaH2P04 — Na3PO4



18. Fe—Fe;05+HC] —X—Fe(OH); -5 Y—Fex(SOu)s.
19.P —>P205—>H3PO4—>B3(H2PO4)2—>Ba3(PO4)2+ H,SO,—?

20. K—KOH—KHCO3—CaCOs—Ca(HCO3), _s ?
TecToBbBIE 3a1aHUS

1. Cunukar HaTpus pearupyer
1) ¢ yronpHO# KUCIOTOMN

2) ¢ COJISTHOM KUCTIOTOM

3) ¢ Bojoi

4) co BCeMH dTUMHM BElllECTBAMU

2. TOIBKO CPEIHSAA COJIb MOAYYAETCS 10 PEAKIMU
1) H,SO4 + Mg(OH), =

2) Li,O + H,CO; =

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

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

3. Okcun Cl,07 oOpasyer coib ...
1) NaClO4
2) NaClOs
3) NaClO,
4) NaCIO

4. Oxcun yraepoaa (1V) nonydaercs npu B3auMoAeHCTBUN
1) xkapOoHaTa HATpUsI K HUTPATA ATFOMUHMUS

2) kapOoHaTa KaJIbLH U XJIOPOBOJAOPOIHON KUCIOTHI

3) xapOoHaTa Kajus U HUTpara Oapus

4) xapOoHara me3us u xsopuna xxenesa (I1)

5. BO3MOXHO IIOIy4E€HHE KUCIIOM COJIM IO PEAKLIUU
1) HBr + Ba(OH); =

2) Ca(OH), + CO, =

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

4) CaO + H,0O + N,O5 =

6. Oxkcup azota (V) oOpasyer coib
1) NH,CI

2) NHsNO;

3) NaNO;

4) C&(NOz)z



7. KuCIOTHBIE OKCUIBI MOT'YT B3aUMO/ICHCTBOBATh:
1) Booi

2) KUCIOTOU

3) ocHOBaHHEM

4) aMmoTepHBIM OKCHJIOM

8. OCHOBHBIEC OKCHJIBI MOT'YT B3aUMO/ICHCTBOBATh:
1) Bosoit

2) KUCIoTOM

3) ocHOBaHUEM

4) KUCTOTHBIM OKCHJIOM

9. PearupoBats ¢ Bojiol OynyT
1) okcun yrirepoaa (1V)

2) OKCHJI KabIUs

3) aMMuak

4) menp

10. Coap Ca(HCOs3), Ha3biBacTCs
1) rTumpoxapOOHAT KaIbIUs

2) kapOoHaT KaJusl

3) kapOOHAT TMAPOKCOKATBIUS
4) kapOoHAT KaJbIus

Keiic-3apanue nmo reme «OCHOBHbIE 3aKOHbI M IOHSITHS XMMHUID)

OnbIT: «OnpeneieHue MaccoBoii 101 okcuaa meau (1) B kapoonarte
ruapoxcomenn (11)»

PeakTuBbl U o6opynoBanmne: rmopomiok comu (CUOH),COs, dapdopossrii
TUTEIh, TUTEIHHBIC ITUTIIEI, My(eIbHas MeYb, SKCUKATOP, BECHl TEXHOXUMHUYECKHE.

Boinosnenue padorbl. DapdopoBeiii  THreahr MYCTOM M B3BEIICHHBIN
MpoKaauTe B Mydese 10 MOCTOSHHONM MAacChl TMPHU TEX K€ YCIOBUAX, MPU KOTOPHIX
MPEANOaracTcs NpoKaIuBaTh colib. [IpeqHa3sHaueHHbIN 1Sl NPOKATUBAHUS TUTEIh
BO3bMUTE TUTEIILHBIMU HIUIIIIAMU 32 Kpail ¥ TOMECTUTE B MyenbHyto neyb. [locne
25-30 MUH IpOKAIMBAHMS IOCTaHbTE €ro U3 TMeUH, JalTe OCThITh Ha JTUCTE acOecTa
u nepeHecutre B 3Kkcukarop. [locinenuuilt 3akpoiTe KpbIUKOW cnycms 1—2 muH,
WHaye MpU OXJIAKJICHUHM B SKCHUKATOPE CO3/1ACTCSl Pa3psiKEHUE M KPBIIMIKY OyIeT
TPYAHO OTKPBITh. OXJIaIUTE TUTEIb B SKCUKATOPE JO KOMHATHOM TeMIIepaTyphl U
B3BECHTE HA AaHAIIMTHYECKUX BECAX.

B npenBapuTenbHO B3BEIIEHHBIM U JIOBEACHHBIM JO IOCTOSSHHOM MAaccChl
TUTE]Ib TOMECTUTE HABECKY MpuOnu3uTenbHo 1,1 © pacTtepToil B MOPOIIOK CONU
(CuOH),COs3. Turenb ¢ CONBbIO MOMECTHTE B My(EIbHYIO ME€Yb U MPOKAIUTE B
teueHue 10 muH npu temmneparype 350-400 °C. Korma nmBeT HarpeToro BemiecTBa
U3MEHUTCS JI0 YEPHOro, IIUIIAMH TIEPEHECUTE TUTEIb B OSKCHUKATOp JUIs
OXJIQXKACHUS 10 KOMHATHOM TeMIepaTyphl.



3aTeM B3BEChTE TUTEIb C COJICPKUMBIM Ha TEX K€ BECax.

[IpoBenuTe KOHTPOJIbHBIA ONBIT. [Ji1 3TOTO BHOBb MNPOKAJIUTE TUTEIb C
COACP)KUMBIM B TeueHue 10 MUH, OXJIQIUTE €ro B 3KCHUKATOpPE U B3BechTe. Ecnu
pacxokIeHne mo macce cocraBimsier He Ooinee 0,02 T, cumTaercs, 4YTO COJb
pasnoxkuIach MoJHOCTRIO0. Eciin pacxoskaeHue 0obliiiee, TOBTOPUTE MPOKATMBAHUE
obpasiia.

3anucev oannwvix onvima.

Macca turias My, T

Macca TUris ¢ BemecTBOM My+coam, T

Hagecka cony Meoum, T.

Macca Turis ¢ BeuecTBoM (Mociie MpoKaJTuBaHus ) M x+comm, T.
Macca BelecTBa nocie NPoKaauBaHusI M comm, T.

PaccuuTaiite 1o nojiydeHHbIM JaHHBIM COJIEpP>KaHHE MPOAYKTA Pa30KECHUS B
OCHOBHOM BEIIECTBE, a Mo (PopMyJie BEIeCTBA — €T0 TEOPETUUECKOE 3HAUCHHUE.

® = M(CuO)/m((CuOH),COs3), B monsx emuHUIBI WX B % TPOIEHTaX,
(ymuoxwuB Ha 100).

Brrancnure abCoMOTHYIO M OTHOCUTEIBHYIO OIITMOKY onpeaeneHus. Chaenanrte
BBIBOJIBI 110 padoTe.

OO E

KoHTpoJibHBIE BONIPOCHI

1. OMHAKOBO JIM YUCTIO MOJIEKYI: a) B 1 T Bojopoja u B 1 1 kuciopoza; 0) B 1
MOJIb BOJIOpoAa U B 1 MoJib Kuciopoaa?

2. Kakue BeniecTBa Ha3bIBAOTCA AanbroHuAamu? [Ipuseaure npuMepsl.

3. UTo o3HauaeT MOHIATHE «MOJIApHAsl Macca BellecTBay? Briuucnure MOJISpHYIO
Maccy rMJPOKCH/Ia KaJIbLIUS.

4. ChopmynupyiiTe ciencTBus U3 3akoHa ABOTajpo.

5. Urto Takoe atoM, MoJiekyia? UTo Takoe MpoCToe BELIECTBO, CIOKHOE?

6. aiite GopmMyIupOBKY NOHATHIO «XUMHYECKHUI 3KBUBAJICHT».

7. Onpenenute MoJisspHbIe Macchl SkBUBaIeHTOB: N2O, PCls, H,S.

8. Ormpenenute MOJSPHBIE MacChl 3KBUBAJIEHTOB KHUCJIOT W OCHOBAaHHHA B
CIIETYIOUIUX PEaAKIMIX:

a) HNO; + Bi(OH)3 = Bi(OH);NO3 + H,0;

0) HxS + NaOH = NaHS + H,0;

B) H3PO, + Ca(OH), = CaHPO, + 2H,0

9. CdopmynupyiiTe 3aKOH SKBUBAJIECHTOB, HAMMIIUTE €ro MaTEeMaTUYeCKOe
BBIPAKEHUE.

10. Yto Takoe «3KBHUBaJIEHTHBIH 00beM»? Kakue oObeMbl Mpu H. y. 3aHUMAIOT 1
MOJIb 9KBUBAJIEHTOB KMCI0pOa, okcua yriaeposaa (IV), ammuaka?

TecToBBIE 3aJaHUA

1. [IpocTeie BemiecTBa
1) monusTUIEH

2) rpadurt
3) 6enbiii pochop



4) amMHax

2. MonsipHablii 00b€M Ta3a u3Mepsercs
1) monb

2) MoJb/1

3) KMOITB/M>

4) 1/KMOJb

3. Mouib m000T0 rasza npu H. y. 3aHUMaeT o0beM 22,4 11 — clnecTBre
1) 3ak0oHa COXpaHEHHUS MACCHI BEIIECTBA

2) 3aKOHa MOCTOSIHCTBA COCTaBa

3) 3akoHa ABOraapo

4) 3aKkOHa KPaTHBIX OTHOIICHHUA

4. 3aKOH COXpaHECHHS MACChI BEMIECTBA ObLT OTKPHIT ...
1) Paynem

2) MenneneeBbIM

3) ABorajpo

4) JIoMOHOCOBBIM

5. DKBUBAJIEHT —3TO  peajlbHasg WM YCJIOBHAs 4YaCTUIIA BEIIECTBA, KOTOPAas B
JTAHHOW KUCIIOTHO-OCHOBHOM peaKklMy SKBUBAJIEHTHA OJJHOMY KaTHOHY BOJIOPOJia
WIN B JAHHON OKHCJIMTEIbHO-BOCCTAHOBUTEIBHON  PEAKLUU OJTHOMY ...

1) mo3uTpony
2) IpOTOHY

3) 3JIEKTPOHY
4) HEUTpOHY

6. Maccy BelecTBa, B3ATOTO B KOJIMYECTBE | MOJIb, HA3bIBAIOT ... MACCOU
1) atomHoM

2) SKBUBAJICHTHOU

3) MmousipHOI

4) MONEeKyJIApHOT

7. IIpocToe BemiecTBo (B OTIIMYHE OT CI0KHOTO) — 3TO
1) o30H

2) dpeHon

3) cona

4) rpadut

8. IIpu HOpManbHBIX ycnoBusax 3,01¢10% Monekyn rasa 3aHEMAOT 00BeM
1) 11.2n

2)224 n

311,21

4)5,6 n



9.3a1 a. e. M. (ATOMHYIO €IUHHUITY MACChI) IPUHATO

1) 1/12 maccsl aToma n3otona 2C

2) 1/12 maccel MPUPOTHON CMECH aTOMOB M30TOIOB yTiepoa
3) 1/16 maccsl aToma u3otona °0

4) 1/14 maccel atoma uzotomna “*C

10. XuMu4uecku HeACIMMbIC YaCTUIIBI — 3TO
1) atom kuciopoaa

2) MOJIeKYJ1a BOJIbI

3) npotoH

4) MoJieKyna aMMHuaKa

Keiic-3ananue no reme «CTpoenune aroma

IIpumep. CocTaBbTe NEKTPOHHYIO U AJIEKTPOHHO-TpaUUECKYI0 POopMYyTy
AJIIEMEHTA C MOPSAIKOBBIM HOMEPOM 24 U AANTE MOJHYIO XapaKTEPUCTUKY JJIEMEHTA.

Pemenue. [1o nopssIkoBOMYy HOMEpY 3aKjrO4YacM: B aroMe 24 3JeKTpoHa.
JIaHHBII 37IEMEHT - XpOM. DJIEKTpOHHAas (opMyJia UMEET BUJ:

1522522p®35?3p®3d°4s*

OneKTpoHHOM (QopMysie XpoMma COOTBETCTBYET CIEAYIONIas 3JIEKTPOHHO-
rpaduueckas cxema:

2 34 4s
s T
pe 20 STIIHIT N
Is=2 [t H
H M
K L

XapakTepucTuka aToMa Xxpoma

1. Cr — metamn, d — 37eMeHT.
2. Banentnsie cocrosguust: |- VI.
3. Bo3MmoskHbIe cTenenu okucienus: 0, +2, +3, +6.
Cr0-2¢ —»Cr*>  Cr%-3g —Cr* Cr9 - 68 —Cr*t
XpoM MpOSIBIISET BOCCTAHOBUTEIbHBIE CBOMCTRA.
4. Xpom o0Opa3yeT KUCIIOPOTHBIE COCTUHEHUS:

Oxcuanl CrO Cr0O3 CrO;
I'uapokcuasr  Cr(OH); Cr(OH); H,CrO4
HsCrOs H,Cr,0O-
OCHOBHBIE am(doTepHBIE  KHCIIOTHBIC
CBOMCTBA CBOMCTBA CBOMCTBA

CTCIICHb OKHMCJICHUA YBCINYNBACTCA

Y



IIpumep. Kak 3aBUCAT KHCIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB W
TUJIPOKCUIOB OT CTEIEHU OKHUCIIEHUS aTOMOB 3JIEMEHTOB, uX oOpa3zytonux? Kakue
THIPOKCUIBI Ha3bIBAIOTCS aM(oTepHbIMU (aMdonauTamu)?

Pemenne. Eciu »neMeHT NpoOsIBISET MEPEMEHHYIO CTEIEHb OKHUCIICHUS U
o0pa3yeT HECKOJIbKO OKCHJIOB U THIPOKCHJIOB, TO C YyBEJIMYEHUEM CTEIEHU
OKMCJICHUSI CBOMCTBA IMOCJETHUX MEHSIOTCS OT OCHOBHBIX uepe3 am@oTepHbIe K
KUCJIIOTHBIM. OJTO OOBSICHSIETCS XapaKTepOM SJIEKTPOIUTHUYECKOU HUCCOIUAIIU
(nonm3anun) ruApokcuaoB JOH, koropas B 3aBHCHMOCTH OT CpPaBHUTEIbLHOU
IPOYHOCTHU U TONISIpHOCTH cBsizeit 3-O u O-H mMokeT mporekaTh MO JBYM THIIaM:

30H; == 93"+ OH™ no Tumy ocxoBauwuii (I)

3OH = H"+ DO no tuny xucnor (1)

Ecmu npounoctu cBs3eit O-H u O-O O0au3KKM WM paBHBI, JUCCOIHAIIHS
THJIPOKCHIa MOXKET oJHOBpeMeHHO mnporekaTh U no () u mo (1) Tumam. B aTom
ciydae peub UAET 00 amMpOTEepHBIX 3JeKTposuTax (amdonurax), HaIpuUMep s
Cr(OH)s:

Cr* + 30H == CI’(OH)g = H;CrO; == 3H" + CI’OsS_

B kucnoit cpene amdonut mposiBIsSeT OCHOBHOM XapakTep, a B IMIEIOYHOMN
cpene — KUCIbIA XapakTep:
Cr(OH)z + 3HCI = CrCl;z + 3H,0

Cr(OH); + 3NaOH = NasCrO3 + 3H,0

IIpumep. Hcxoas u3 MosoKeHUS AJIEMEHTa B MEPUOAMYECKON CHCTeMe U

CTPOEHHS €ro aTOMa, JIaliTe MOJIHYIO XapaKTEpUCTUKY MapraHia u oOpoma.

a) COCTaBbTE DJICKTPOHHBIC U IJICKTPOHHO-Tpaduueckue (HopmyIiibl aTOMOB
AJIEMEHTOB;

0) ompenenuTe, K KaKOMY JJEKTPOHHOMY CEMEMCTBY OTHOCSTCS JaHHBIE
HJIEMEHTHI;

B) OMPEJIENIUTE BO3MOKHBIE BAJIEHTHBIE COCTOSIHUS;

T') ONPEAEIUTE BO3MOXKHbBIE CTEMIEHU OKUCIICHHUS;

1) HAMUIIUTE BO3MOXKHBIE BOJOPOAHBIE M KHUCJIOPOJHBIE COCIUHEHUS,
ONPEIENIUTE UX KUCITOTHO-OCHOBHOM XapaKkTep.

Mapeaney — d-anement VII-B rpymmbl, MmeTan

+25Mn° 15225?2pb3s23p33d°4s?

-

3d 4s
T N

ATOM Maprasiiia Ha BHEIIHEM JHEPTE€TUYECKOM YPOBHE UMEET JBA DJIEKTPOHA,
OCTaJIbHBIC BAJICHTHBIE DJIEKTPOHBI HAXOJSATCSH Ha TMOACTHIIAIoNmEM d-ogxypoBHE.
Tepsist 2NeKTPOHBL, MapraHel MPOsABIIAET TOJIBKO BOCCTAHOBUTEIBHBIC CBOMCTBA, YTO
XapaKTEPU3YET €ro KaK TUIIUYHBINA METaJLI.




Mn o06pa3zyeT OKCHIbI U TUIPOKCH/IBI:

MnP - 28 —Mn*? MnO — Mn(OH);

MnC - 3¢ —Mn*3 Mn,O3 — Mn(OH);3 (HsMnO:s)
MnC - 48 —Mn*4 MnO, — Mn(OH)s (HsMnO4)
MnP - 68 —Mn*® MnO3; — H;MnO,

Mn® - 76 —Mn*’ Mn,0O7 — HMnO4

bpom — p-anement VII-A rpynmnsl, HemeTan

4p
4s
35Br01s22s22p®3s23p33d1%4s24p° ik

Ha BHemiHeM »HEpPreTHYecKOM YpOBHE Yy aTomMa OpomMa CeMb BaJE€HTHBIX
AJIEKTPOHOB. ATOM OpoMa JIETKO MPUHUMAET 3JIEKTPOH, 00pazysi OTpUIATEIbHBIH
WOH:

Bro+ 18 —» Br!

[lprpHUMAs 3JEKTPOHBI, aTOM OpoMa MPOSBISIET OKHCIUTEIbLHBIC CBOMCTBA,
YTO XapaKTpuU3yeT €ro Kak THUIWYHBIH HeMmeTawl. bpoMm oOpasyer merydee
BOJIOPOJTHOE COoeIMHEHue - OpomoBoiopo HBT.

Tepsist 37EKTPOHBI, OPOM MPOSABISET C1a0bIe BOCCTAHOBUTEIHHBIE CBOMCTBA.
C kuciaopo oM OpoM 00pa3yeT OKCUIBI M THAPOKCHJIBI KMCIIOTHOTO XapaKkTepa:

Br’-1¢ — Br'!  Br,O — HBIrO
Brl - 3¢ — Br*? Br,O; — HBro,
Brl - 5¢ — Br+ Br,Os — HBrOs
Br? - 76 — Brt’ Br,O; — HBrO4

JIJ1st ycrienrHoro 0CBO€HUs1 Marepuaina, o JaHHOM TeMe, o0ydarouiuecs
JOJKHBI OTBETUTH HA MPEICTaBICHHBIE HUKE BOIPOCHI.

Tabmuna 1 — XapakTepucTUKH 3JIEMEHTOB 3-T0 Iepruoja

DJIeMEHT | DJeMEHThI 3-T0 TIepro/ia

[lokazarens Na | Mg Al Si P S Cl Ar

1) No snmemenTa B
[1C5

2) 4UCI0 MPOTOHOB
B aTOMe€




3) uucno
HEUTPOHOB

4) yncno
AJIEKTPOHOB

5) ayIeKTpoHHas
dbopmyra

6) BaJICHTHbBIC
AIIEKTPOHBI

7) cTenenu
OKHCIICHUS

8) opOuTaTLHBII
paguyc, HM

9) moTeHIMAT
HOHM3aluu, 5B

10) oTHOCHTENB-
Hasl SJIEKTPOOT-
pHUIIATEIHHOCTh
11) popmyna
OKCHJIa

12) bopmyna
THIPOKCHIA

13) xapaxrep ok-
cujia, TUIPOKCHIa
14) popmyna
JIeTy4ero BOJAOPO/I-
HOTO COEIMHEHHSI,
ero XapakTep

[locne 3anonHeHus Tadnuipl 1, OOBSICHUTE XapaKkTep U3BMEHEHH TTOKazaTeen
8, 9, 10. Hanumnte ypaBHEHUS peakivil, XapaKTepU3yIolue KUCIOTHO -OCHOBHBIE
CBOICTBA T IPOKCHUIOB.

Tabmuma 2 — OpOuTanbHBIC PAgUyChl aTOMOB

AtoMm 1s 25 2p Atom  |3S 3p

H 0,053 Na 0,171

He 0.029 Ma 0128

Li 0.019 0.159 Al 0.104 0.131
Be 0,014 10,104 Si 0.090 0.107




B 0.011 |0.077 |0.078 P 0.080 0.092
C 0.009 10.062 0.060 |S 0.072 0.081
N 0.0078 0,052 0,049 [CI 0.066 0.072
@) 0.0068 [0.045 10.041 |Ar 0.061 0.066
F 0.0060 |0.040 |0.036
Ne 0,0054 (0,035 |0,032

Tabmura 3 — TloTeHIManbpl HOHU3AIMK aTOMOB HEKOTOPBIX SJIEMEHTOB

D1eMEHT I -8 I, -8 OnemeHT | |1, - 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

Tabauna 4 — OTHOCUTEIBHAS YJICKTPOOTPHIIATEILHOCTE 351eMeHTOB (0D0)

H-2,1

Li-1 Be-1,5 B-2 C-2,5 N-3,0 0-3,5 F-4,0
Na-0,9 Mg-1,2 |AlI-15 |Si-1,8 P-2,1 S-2,5 Cl-3,0
K-0,8 Ca-1,0 Sc-1,8 | Ge-1,7 As-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
Tabmuma 5 — CpoacTBoO K ANEKTPOHY HEKOTOPHIX aTOMOB

ONeMEeHT E, »B ONEeMEHT E, B

F 3,62 S 2,07

Cl 3,82 P 0,8

Br 3,54 Si 1,90




| 3,24 Al 0,4
0] 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 WuepTHbIE ra3pl 0

KoHTpoJsbHBIE BONPOCHI

1. JlaiiTe onpenesieHUE NOHATUAM: aTOM, XUMHWYECKHM DJIEMEHT.
2. KakoB (u3nueckuii cMbICH MOPSIKOBOIO HOMEPA XUMUYECKUX 3JIEMEHTOB ?
3. Kakue KBaHTOBBIE YHMCIA XapaKTEPU3YIOT SHEPre€THYECKOE COCTOSHHE
3JIEKTpOHA?
4. YTo Takoe «OHEPreTUYECKUN YPOBEHD), <«OHEPTETUYECKUN TOLYPOBEHb»?
5. Tlonmp3ysich Tabnumamu 2—5, BBIMHUIIATE XapaKTEPUCTUKH AJIEMEHTOB 3-TO
nepuoa B Tabmuiry Ne 1.
6. Kak onpenenuts MakCUMadbHOE YHCIIO 3JIEKTPOHOB HA YPOBHE, TOAYPOBHE?
7. YUem oTnuyaeTcs «BO30YKIEHHOE» COCTOSIHUE aTOMa OT «HOPMaJIbHOTO0»?
8. Chopmynupyiite npasuia B. KiaeukoBckoro.
9. Chopmynupyiite npuniun Ilaynu, npaBuno XyHaa?
10. Jlaiite coBpeMeHHYIO (OPMYJIUPOBKY IEPUOJUYECKOTO  3aKOHA
J. . Menneneena.
11. B yem cocrout (puzmdeckuii CMbICI HOMepa Nepuojia, HoMepa rpymibl?
12. Ha yeM OCHOBaHO pa3iMyu€ B AJIEKTPOHHBIX KOH(PUTYypalMsIX aTOMOB
AJIEMEHTOB TJIaBHBIX U MOOOYHBIX MOATPYII NEPUOANYECKON CUCTEMBI?
13. Yo Ha3bIBaeTCS SHEPTUEN MOHU3ALINK, SHEPTUEH CPOJCTBA K SJIEKTPOHY?
14. Yto Takoe OTHOCUTENbHAS 3JIEKTPOOTPULIATEIBHOCTD ?
15. Kak u3MeHsieTcs: XapakTep OKCHIOB B 3aBUCUMOCTH OT CTEIEHU OKHUCIIEHUS
JJIeMeHTa?

TecToBBIC 32 1aHUA

1. Metannmudeckue CBOWCTBA HanboJiee BRIPAKEHBI Y aTOMa
1) nutus

2) Hatpud

3) kamus

4) KanpIus

2. Hanbonpiiuii paguyc aToma uMeeT
1) K
2) Na
3) Li
4) Rb



3. 3apsz siapa aToMa KpEMHUS paBeH
1) +28
2) +31
3) +4
4) +14

4. DexTpoHHYI0 KoHurypamuio 1s225°2p°3s23p° umeet atom

1) docdhopa

2) xyopa

3) 6poma

4) ¢dropa

5. B nmepuone ¢ yBenuueHueM 3apsja sijjpa aTOMOB METALTUYECKUE CBOWCTBA
1) ocnaGeBaroT

2) yCHUIIMBAIOTCS

3) He UBMEHSIOTCS

4) HEeT 3aKOHOMEPHOCTH

6. B Manbix nepuogax ¢ yBeIWUEHUEM 3apsijia si/ipa paauychl aTOMOB
1) yBenuumnBaroTCs

2) U3MEHSIIOTCS IEPUOUYECKU

3) yMeHbIIAITCs

4) He U3MEHSIIOTCA

7. DIeMeHTy ¢ SIeKTpoHHOI GopMymoii atoma 15225°2p®3s23p® cooTBeTcTBYET
¢dbopMyna BBICIIEr0 OKCHIa

1) B,O3

2) Al,Os

3) N2Os

4) P05

8. Tpu wactuusl Ne®, Na*, F~ uMeror oquHakoBoe
1) maccoBoe yucio

2) 4uCIO HEUTPOHOB

3) YHCIIO IEKTPOHOB

4) 4ucIo NPOTOHOB

9. Hucio sHEpreTHUecKUX ypoBHEHN y atoMa, umeroiiero 19 npotoHos
1) 3

2) 5

3) 4

4)2

10. Yucno npoToOHOB, HEUTPOHOB U 3JIEKTPOHOB Y aTOMa C MOPSIKOBBIM HOMEPOM
40
1) 40, 91, 40



2) 40,51, 40

3) 20,51, 40

4) 40, 40, 40

I1. Yucno nogypOBHEN HA SHEPTETUUECKOM YPOBHE OINPEAEIISAET ... KBAHTOBOE
YHCIIO

1) rmaBHOE

2) MarHuTHOE

3) opbuTanbHOE

4) CIMHOBOE

12. MakcuMalibHOE YHUCIIO 3JIEKTPOHOB Ha f — moypoBHe
1)8

2) 2

3) 10

4) 14

13. [lepeMeHHYIO CTENEHb OKUCIIEHUS MPOSBIIAET SJIEMEHT C 3JIEKTPOHHOM
dhopmynoi
1) ...3s%3p*
2)...401%5s?
3)...3s23p°®
4)..3d'%4s?

14. DieMeHT ¢ aMeKTpoHHO# hopmymnoii ..35°3p%3d*4s%4p® naxomuTes
1) 5 rpynne, rj1aBHOM MOATPYIINE

2) 5 rpynme, ToOOOYHOU MOATPYIIIIE

3) 7 rpynne, moOG0YHON MOATPYIIIIE

4) 7 rpymre, rJ1aBHOM NOATPYIIE

15. HanmensbIm1eit sHEprueil HOHU3aIMM 001agaeTt
1) xanpruit

2) MBIIIBSIK

3) xpoMm

4) 6pom

16. Ycunenue KUCIOTHBIX CBOWCTB OKCUAOB MIPOUCXOTUT B PSAY
1) P205 — SlOz — A1203

2) MHO — MIIOQ — Mn207

3) N205 — P205 — ASzOs

4) CI‘207 — P205 — A1203

17. OcnabneHne OCHOBHBIX CBOMCTB TUIPOKCHIOB IPOUCXOAUT B PSAIY
1) Mn(OH); — Mn(OH)3 — Mn(OH),

2) Al(OH); — Si(OH); — NaOH

3) Ca(OH); — Sr(OH), — Ba(OH);



4) Ge(OH)s — Ga(OH); — Zn(OH),

18. BO3MOKHOCTh HAX0KI€HUS SJIEKTPOHOB HAa OJHOW OpOUTAIH ONPEAEIISIET ...

KBaHTOBOE YHCIIO
1) rmaBHOE

2) MarHuTHOE

3) opObuTanbHOE
4) cIMHOBOE

19. 3apsin aapa atoma, umeromero 21 a3nemMeHTapHyro YacTUIly, paBEH
1) +7

2) +12

3) +21

4) +10

20. CpolicTBa aTOMOB XMMHUYECKUX IJIEMEHTOB HAXOSATCS B MEPUOUIECKOMN
3aBUCUMOCTH OT

1) macchl aroma

2) Macchl szpa

3) uKcna IpOTOHOB

4) 3apsiaa siapa

21. DOnexrponnas popmyna nona Cl” coBnamaeT ¢ 31eKTpOHHOHN (HOpM Yot
1) mona F

2) aroma Ar

3) aroma Na

4) nona Na*

22. HauOomnbIiee 3Ha4€HUE SHEPTUN MOHU3AIIUU Y aTOMa
1) dbropa

2) Kamus

3) azoTa

4) xpoma

23. DnexTpoHHass opMyna aroma MapraHia
1)...35%3p%4s%4p?
2)...3s23p®3d*4s%4p?
3)...35%3p%3d°4s?
4)...3s%3p%30d%s!

24. T'a3000pa3Hoe COeTUHEHHE C BOAOPOJIOM 00pa3yeT 31eMEHT
1) Mn 2) Mo
3) As 4) V

25. HanbosmbIiee 3HaYCHUE AIEKTPOOTPHUIIATEIIHHOCTH Y DJIEMEHTA
1) Be 2) O



3) N 4)C

26. Y aroma Mapraniia Ha d-mogAypoBHE HAXOAUTCS 3IEKTPOHOB
1) 8 2) 10

3) 5 4) 2

27. HauMeHnsbliiee CpoJICTBO K JIEKTPOHY y aTOMa

1)C 2) N

3)0 4) F

28. MakcuMalIbHOE YHCIIO JIEKTPOHOB Ha 4-OM YHEPTETUYECKOM YPOBHE
1) 8 2) 18

3) 32 4)2

29. HamMeHee akTUBHBII HEMETAJNI UMEET 3HaueHHE OTHOCHTEIbHOU
AIEKTPOOTPULIATEILHOCTA PABHOE

1) 2,2 2) 1,0

3) 2,35 4) 14

30. MakcuManbHasl IOJI0XKUTENbHAs CTETIEHb OKUCIIEHUS AJIEMEHTA PaBHA
1) HOMepy nepuona
2) HOMeEpY psiaa

3) HOMepy rpyIIIbI
4) mopsAIKOBOMY HOMEPY

XuMnyeckas CBf3b
3aHﬂTI/Ie MOKET HpOBO}II/ITI)Cﬂ B BH/IC ((prFJIOFO CTOJA»
Bormpocsl a1 00cyxaeHust

1. Kakue cymiecTByrOT TUIIbI XUMUYECKOMN CBS3U?

2. KakoB Mexann3M KoBaJIeHTHOM cBsA3HM? UTo Takoe ummHa cBa3u? OT yero 3aBUCUT
miHa cBsizu? [lodyemy mpu oOpa3oBaHUM CBSI3U BhIEsETCS dHEeprus? Kak 3aBucut
MPOYHOCTH CBSI3U OT JIIMHBI U DHEPTUU CBSI3U?

3. 3a cueT KaKoi XMMHUYECKOU CBSI3U 00pazyroTcs Mojiekyibsl Bry, HBr, CO,, CO?
OtBer MotuBupyite. CocraBbTe CcxeMbl O0pa3oBaHUsSI XUMHYECKOW CBSI3HM B
COCJIMHEHUSX C KOBAJICHTHOM CBS3BIO.

4. OOBsCHHUTE TOHOPHO-AKIICIITOPHBIM MEXaHU3M KOBAJICHTHOM CBSI3M Ha IIpUMEpe
oOpazoBanust nona rugapokconus [HsO]".

5. Yto Takoe noHHas cBs13b? KakuMu cBolicTBaMu 00J1a1al0OT COEAUHEHUS C HOHHBIM
TUIIOM CBSI3U?

6. B uémMm oTIIm4urs KOBaJICHTHOM M MOHHOM CBsI3€ii?

7. BeIUIIKUTE U3 TIPEII0KEHHOTO Psijia BEIecTB HOHHbBIE coequHenus: CoHy, CasS,
O; Mg, Na;S, BaCl,. CocraBbTe cxeMbl 00pa30BaHUs HOHHOM CBSI3H.

8. [loueMy B rajioreHn1ax MEI0YHBIX METAIIIIOB POPMUPYETCSI HOHHAS CBSI3b?



9. B ueM CXOACTBO M OTJIMYME BOJAOPOAHON CBSA3M OT Apyrux cBszeil? OTBer
motusupyiite Ha npumepax: NHs u (NHs)z, HF u (HF)2, HO u [H30] .

10. MoxXHO aM cudTaTh, YTO BOJOPOJHAs CBsI3b O0pa3zyercss MO JIOHOPHO-
aK1enTopHoMy MexaHu3mMy? OTBET MOTUBUPYUTE.

TecToBBIC 3a1aHUA

1. Xumunueckast cBsi3b B Mojiekyine pochuna PH;
1) koBanieHTHas MOJsIpHAs

2) KOBaJIEHTHAsl HEMOJISIPHAs

3) nonHas

4) MeTaluy eckas

2. CoeTMHEHUSIMH ¢ KOBAJICHTHOM MOJISIPHOM CBSI3bIO SBJISIOTCA
1) Boza 1 cepoBOAOPOa

2) OpoMu Kamus U a3oT

3) aMmMuaK 1 BOJIOPOJ

4) KUCTIOpOJ M METaH

3. BemecTBo ¢ KOBaJICHTHOM MOJIIPHOM CBSA3BIO UMEET (OPMYITy
1) KCI

2) HBr

3) P4

4) CaCl;

4. CoeTMHEHUSIMU C KOBAJICHTHOM HEMOJISIPHOM CBA3bIO SIBISFOTCS
1) xs10pua HaTpHst U METaH

2) XJIOp U a30T

3) 6poM u aMMHaKk

4) o1 1 cepoBOOPOS

5. B coenunennsx: PHs, P2Os, H3POs dochop nmeer crenenn okucnenus
COOTBETCTBEHHO

1) +3, +5, -3

2) -3, +5, +3

3) -3, +3, 45

4) +3,-5, -3

6. Crenenp okucienns azora B none NH;" paBHa
1)-1

2) -3

3) +3

4) +4

7. BemiecTBO ¢ HOHHOM CBS3BIO UMEET (popMyiy:
1) AICI3



2) Pls
3) N.O
4) AsHs;

8. B coeqnnennun NaOH cBsa3p

1) noHHas 1 KOBajeHTas MOJsIpHas

2) UOHHAS U JIOHOPHO-AKIIETITOPHAs

3) KOBaJIeHTHAas MOJIIpHAs ¥ BOJIOPOAHAS

4) KOBaJIeHTHAs HEMOJIAPHAS ¥ METaJUTHYECKast

9. MoHHas CBSI3b BO3HUKAET MEXKy aTOMAMU
1) meramios

2) HEeMETaJJIOB

3) MeTayI0B U HEMETAILJIOB

4) B MOJIeKyJax MPOCTHIX BEIIECTB

10. CBOMCTBOM KOBAJICHTHOM CBSI3U HE SIBISCTCSA
1) HanpaBIE€HHOCTH

2) MOJISIPU3YEMOCTh

3) HaChIIIAEMOCTh

4) CONPOTUBISIEMOCTb.

NuauBuayajabHble 3a1aHUS

l. Vkaxure TN XMMUYECKOW CBA3M B MOJIEKYJIAX COEAMHEHUMN BalIero
BapuaHTa (BapuaHThl KOHTPOJIbHBIX 33JJaHUI MTPEICTABIECHBI B TAOIULE 6).

2. CocraBbT€ AJIEKTPOHHBIE CXEMbI 00pa30BaHUs MOJIEKYI C KOBaJIEHTHOM
CBSI3bIO. OJNEKTPOHBI, KAaKWX OpOUTAIed aroMOB NPHUHUMAIOT YydacTHE B
00pa3oBaHUU KOBAJIIEHTHOM CBsi3U? OTNpeienTe BAIEHTHOCTb U CTETIEHH OKUCICHUS
aTOMOB B MOJIEKYJIE.

3. N300pa3ute 5IEKTPOHHBIMH YpPaBHEHUSMH TMPOIECChl 00pa30BaHUS
COCAMHEHUU C NOHHOU CBSA3BIO.

Tabnuma 6 — BapuaHTbl KOHTPOJIBHBIX 3aaHUIN



Homep Bapuanta DopMyIIbl COETUHEHUN
1 I, HI CrCls;  PbO (H,0)n
2 NH,CI Bal, AsH; KO F2
3 C|2 MﬂzOg CH4 ZnS SiOz
4 F9203 N2 NaBr NH4+ SOz
5 Al MgO N, H,S FeC|3
6 PC|3 HF Mn,O3 Clz Pl,

7 CO; H,S PbCl, FesSs Br;

8 KOH Br; Zn0O AIBr3 Hzo
9 CuCl HBr CO, Cr,03 I,

10 Oz CaS Nazo HzS CC|4
11 (HF)n SiBr4 C|2 CuO Al I3
12 Cu F A'zOg KBr SIOZ
13 Br, CH, NaOH Cu,O A|283
14 NHs SIOZ MgBrz CrO I,

15 HBr F6203 (HzO)n Clz FeC|3

Keiic-3aganue nmo reme: KoMmmiekcHbIe coeIMHEHU S

OnpiT Ne 1. ITorydyeHne M Mcciie0BAHUE KOMILIEKCHOTO COeIMHEHMS
cyiabdara trerpaammun meau (11).

Peaktussi: pactBopsl conerr CuSO,s, BaCly, Zn rpanymupoBan-ubiii, 25 %
pactBop NH,OH.

Boinosnenue padorsl. [lomectute B 18 npoOupku 1o 10 kamens pactBopa
cynb(ara Mmeau U 100aBbTE B OJIHY W3 HUX JBE€ KaIlJIM pacTBOpa Xjopuaa Oapwus.
Ha npucyrcTBre Kakoro MoHa yKa3blBaeT BBIMABIINKN 0CaI0K?

Bo BTOpyto mnpoOHMpKy BHECHTE KyCOUYEK TIpaHyJIUpOBAaHHOTO IIMHKA U
Ha0JI01aliTe BBIAECICHUE HAa €0 MOBEPXHOCTH KPACHOBATOIO HAJIETa MEIH.

[TonyunTe KOMIUIEKCHOE COEIMHEHUE MEIH, JUIsl YEr0 BO3bMUTE B MIPOOUPKY
15-16 xamens cynbpara meau u 106aBbTe 25 % pacTBOp aMMHaka J0 MOJHOTO
pacTBOpPEHHUs BBINMABIIETO0 BHaYajle ocaaka cyiabdara ruapoxcomenu. OTmeTbTe
U3MEHEHHE IIB€Ta pacTBopa Npu 0O0pa30BaHUU KOMIUIEKCHOTO cyib(ara
terpaaMMuHMeu. [lonydeHHbIN pacTBOp pa3/iesiuTe Ha JBE MPOOUPKHU U MPOBEIUTE
T€ YK€ OMBITHI, KOTOPbIE ObUIH MIPOJICIIAHbI C pACTBOPOM cyibdaTta meau. Brimamaer
JM Melb Ha TpaHyJie [MHKa?

3anucy dannvix onoima. 1. Hanumure ypaBHEHUS BCEX TPOBEACHHBIX PEAKIIMM.
Ectb nu pasnuuue B moBeJeHUU Cyiab(dara Meau U KOMIUIEKCHOM COJIM TIO
OTHOUIEHUIO K KaXJIOMY J00aBIEHHOMY peakTUBY? 2. YUUTHIBasA, 4TO JAHHbBIE IO
MOJISIPHOM  AJIEKTPOIIPOBOJHOCTH PAacTBOpa KOMIUIEKCHOTO COEJIMH EHUS
YKa3bIBaIOT Ha JIMCCOLMAIMIO €r0 Ha JIBa MOHA, HAIIUIIUTE €r0 KOOPIMHAIMOHH YIO
dbopMyny U ypaBHEHHE IEKTPOIUTUYECKON JUccorManuu (2 cTaaun).

OnpiT Ne 2. IToayuyenne KOMILIEKCHOTO ocHoBaHust Hukeas (11).



Peaktussbl: 4 1 pactBop coiu NiSQOy, 2 H pactBop NaOH, 25 % pactBop
NH;OH.

Boinosnenue padorsl. [lonyuute ocagok ruapokcuna nukens (11), BHecs
B MpoOupKy 3—4 Kamiu pacTBopa cyib(aTa HUKENS U Takou ke 00beM 2H pacTBopa
NaOH. Bocnonw3yiitech 1eHTpU(yrod s OTACNICHUS TOJYYEHHOTO OCajKa.
Llentpudyrar otnenuts ¢ momoiisio numnerku. K ocaaky Ni(OH), no6aBbte 25%-ii
pacTBopa ammuaka 5—6 kanenb. Urto mpoucxomut? CpaBHHUTE OKpPAaCKy HOHOB
HUKEJIS B pacTBope cyib(ara HHUKENS C OKPacKOM MOJy4eHHOTo pacTBOpa.
[IpucyrcTBHEM KakuX HOHOB 00YCIIOBIIEHA OKpacKa pactBopa?

3anucy oannvix onvima. 1. Hanuiinre ypaBHeHMs peakuuid: a) oOpa3oBaHUs

TUJIpOKCHUIA HUKENs; 0) B3aMMOJEHCTBHE THAPOKCHAA HUKENS C aMMHAKOM; B)
ypaBHEHHE AJIEKTPOJIUTUYECKON JUCCOLMAIMK 00pPa30BaBIIETOCS KOMILJIEKCHOTO
OCHOBaHMs (KOOpPAMHALMOHHOE YHUCIIO HUKENs NpUHATH paBHbIM 6). 2. Kakoe
OCHOBaHUE SIBJISIETCS 00JIe€ CUIIbHBIM: NMPOCTOE WK KoMIUIeKkcHoe? [louemy?

OnbiT Ne 3. KoMIulekCHbIEe COeIMHEHHSI B peaknusax oO0MeHa.
B3aunmopeiicTBue rekcannanodeppara kaaus (1) ¢ cynsdparom memm.

PeakTuBbl: pactBopsl coieii CuSO,4, Ka[Fe(CN)s].

Boinonnenue pa6orbl. B mpobupky k 45 kamisiM pactBopa cyibdaTra Meau
no0aBbTe Takol ke 00beM pacTBopa koMminiekcHou coan Ki[Fe(CN)g]. OtmerpTe
1[BET 00pa30BaBIlIeTOCA OCajKa rekcainuanodeppara Meau.

3anuce danHvix onvima. Hanummure MONEKyIspHOE, TOJTHOE U KPATKOE HOHHO-
MOJIEKYJISIpHBIE YpaBHEHUS MTPOBEACHHON XUMUYECKON PEaKInu.

OnbIT Ne 4. KoMIuIeKCHbIE COeIUHEHUS B OKUCJIUTEIbHO-
BOCCTAHOBHMTEIbHBIX PeaKIUsIX.

PeaktuBsbl: 4 H pactBopsl cojieii KMnOa, Kq[Fe( CN)s], 2 1 pactBop H2SO..

Boinonnenne padorbl. 3—4 KamM pacTBOpa IepMaHraHara Kaius

MEPEHECUTE B MPOOUPKY, MOJKUCIUTE €ro 2H PACTBOPOM CEPHOM KHUCIOTHI U
n00aBbTe O KaIuisiM pacTBOp rekcanuanodeppara kanus (1) mo obecuiBeunBanus
MCXOJIHOTO PacTBOpa.

3anuce OanHvix onvima. Hanuimure ypaBHEHHE pEaKIMHM, YYUTHIBAs, YTO
K4[Fe(CN)s] okucnsiercs nmo Ks[Fe(CN)s], a KMnO, BoccraHaBimmBaeTcss 10
MnSOQOs..

KonTposabHbIE BONPOCHI

1. Kakue coequHeHus: Ha3bIBatOTCSI KOMILIEKCHBIMU?

2. YKaxuTe KOMIUIEKCOOOpa3oBaTesb, ONPENENUTe €ro CTENeHb OKHUCICHUS U
KOOPJMHAIIMOHHOE YHCiI0 B KoMIuiekcHOM coennueHun: Ks[Fe(CN)g.

3. Kakoe crpoeHne nmeer BHYTpEHHsISI C(hepa KOMIICKCHOTO COESIMHCHHUS.

4. Yto noka3biBaeT KOOPAUHAIIMOHHOE YMCII0 KOMIUIEKCOoOpa3zoBaress ?

5. Ot kakux (paKTOpOB 3aBUCUT KOOPAUHAIIMOHHOE YMCII0 KOMIUIEKCOOOpa3zoBaress ?
6. Onpenenute 3apsn kommuekcHoro nona [Al*°Fg] u cocraBsTe aBE GOPMYIHI
KOMIUIEKCHBIX CO€IMHEHHUI C JAaHHBIM UOHOM.

7. Kak 1MccouuupyroT KOMIUIEKCHBIE COECIMHEHMUS ?



8. UTo xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMILIEKCHOTO MOHA?

9. Hammmute ypaBHenume auccouuanuu coeauHenus K[SbClg] u BwIpaxenme
KOHCTAaHTBI HECTOMKOCTH KOMIUIEKCHOTO MOHA.

10. AgOH — ruapokcun, KoTopelii He cymectByeT. Mcxoas u3 cTpoeHus
KOMIUICKCHOTO  THIPOKCHIA [AQ(NH3),]JOH o00wsicauTe ero  OOJBIIYIO
YCTOUYHUBOCTb.

TecToBBIC 3aJaHUA

1. KoopauHannoHHOE YHCI0 KOMILICKCOOOpa30BaTeIsl B COCAMHCHUH
[Cr(NH3)4Cl;] paBHO

1)4

2) 6

3)2

4) 3

2. ATOMBI TAJIOTE€HOB BXOJSIT B COCTaB KOMIUIEKCHBIX COSMHEHUHN B POJIU
1) nurangoB

2) BHEUIHEN cepbl

3) MMraHAO0B ¥ KOMIUIEKCOOOpa3oBaTee

4) nuraHa0B ¥ BHEIIHEH chepsl

3. CreneHb okuCIeHHs KoMIuiekcooOpazoBarens B coequHeHnn Ks[Fe(CN)g]
paBHa
1) +3
2) +2
3) +4
4) +6

4. 3apsin BayTpenHei chepsl B coequnennn Ki[Fe(CN)s] paBen
1) +4
2) -4
3)-3
4) -2

5. Crenienb okuciIeHUsT KoMIuiekcooopazoBares B coequaennu [Pt(NH3).Cly]
paBHa
1) +4
2) +2
3) 0
4) +6

6. KooparHalimoHHO€E YuCIo onpenensier

1) gucno cBsi3eil KoMIIeKcooOpa3oBaTes C JINTaHIaMU
2) YUCO JTUTAaHJ0B

3) 4KCIO LEHTPATBHBIX aTOMOB



4) 3apsi BHyTpeHHEH cepbl

7. llleno4yHble METAIUIBI BXOJAT B COCTAB KOMIUJIEKCHBIX COCMHEHHI B POJIU
1) nuranmoB

2) KoMIUIeKcooOpazoBaTesnei

3) nUraHaoB ¥ BHEIIHEN cepsl

4) BHewHEN cdepsl

8. Bapsin BHyTpeHHel cdepbl B coenuHennn Ko[PtCls] paseH:
1) +2
2) +6
3)-3
4) -2

9. Crenenp okucieHus komruiekcooopazoBarens B coequaernn [ Ni(NHs)s]Clo
paBHa:

1) +4

2) +2

3)0

4) +6

10. KoopauHarimoHHOE YHCII0 KOMITIEKCOO0pa3oBaTessi He 3aBUCHT
1) oT IpUpPOIBI KOMIUIEKCOOOpa3oBaTeNs
2) 3apsiia KOMILJIEKCOOOpa3oBaTes
3) Temneparypsl
4) naBneHus
Keiic-3amanue nmo reme «OCHOBBI XMMHYECKOM TEPMOTUHAM UK

(OHepreTuka XUMH4Y€ECKHUX MPOIECCOB)

A) Onpenesnenne HANIPABJICHHOCTH NPOTEKAHNUS Mpolecca

1. Vcnionb3ysi cripaBoYHbIEC JaHHBIC TAOIHIIbI, ONMPECIUTEe U300apHbIN TEMI0BOM

b dext AH 298 XMMUUECKOH peakIuy Ballero BapuanTa

C2H4(r) + 302@) <—>2C02(r) + 2H20(>1<)

CzlenaﬁTe BbIBO/I 0 BbIACJICHUH HNJIH IIOIVIOIMICHMH TEIUIOTBI B IIpolecce

peakuum.

2. Ompenenure W3MEHEHHUE DSHTPOIHUHU AS%gs B XOme XMMHUYECKOM peakiuu,

MPOTEKAIOIIEH TIPU CTaHJAPTHBIX YCIOBHSAX B HJICATLHOM Ta3000pa3HOM
cocrossHr. O0bsicHUuTe 3HAK u3MeHenus AS%9s B pe3ybTaTe JaHHOM peakIum.
3. Onpenenure m3MeHeHne saeprin I'n66ca AGPg B X0/1€ XMMHUUECKOH peaKIuy,

UCIOJIb3Ysl CIpaBOYHbIE JaHHble Ta0nuubl. [lo 3HaKy u3meHeHus sHepruu 1'mb66ca
AG’g crenaiiTe BBLIBOJA O BO3MOKHOCTH CAMOIPOH3BOJILHOIO NPOTEKAHHS

peaKkIuu.



Ta6n1/1ua CTaH,Z[apTHBIC 3HAYCHHUA TCPMOJUHAMUYCCKHUX BCIIMUYWH HEKOTOPBIX BEIICCTB

BemectBo | CocrosHue AH%%5 kI AG%05 Kkl SO0,  [Dx/Moins'K
MONE, MOTb,
C2H2 r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
C2Hy r 52,280 68,173 219,450
NH3 r -45,190 -16,647 192,500
CHgs 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
H.O xK -285,950 -237,190 69,940
N2 r 0,000 0,000 200,000
H> r 0,000 0,000 130,590
02 r 0,000 0,000 205,030
Cl; r 0,000 0,000 222,950

NH4NO3»

b) «Onpenenenue Temiooro 3¢ ¢exra npouecca pacTBOpeHu s

Oo6opynoBanne u marepuanbl. 1. Hutpar ammonuss NH4NOs. 2. Crakanbl

(250-300 mu). 3. TepmomMeTp, YKPEIIICHHBIH B IITATUBE.

BoinosiHenne. B crakaH HaieiiTe HEMHOTO BOJbl. OMyCTUTE TEPMOMETD,

IMOTPYy3UB €ro Mapuk B BOOY. 3aTeM BHECHTE B CTaKaH HECKOJBKO JIOKEK MEJIKMX

KPUCTAJUIOB HUTpAaTa aMMOHUNA. TGpMOMGTp ITOKA3bIBACT CHUJIBHOC IIOHMIKCHHUC

TEMIIepaTypbl PacTBOPA.

NH4N03(Kp) + nH,O = NH4sNO3-nH,0.

3ananme. Ykaxure 3Haku (>0,<0) Q u AH npouecca pacrBopenust

NHiNOs.




Keiic-3aganmue nmo reme:
OcHOBBI XUMHYECKOH KUHETUKH. CKOPOCTh XUMHYECKHUX PeaKkuuid.
XuMHUYeCKOe paBHOBecHE

OmnbiT Ne 1. BiiusiHue npupoabl pearupyomux BelecTs Ha CKOPOCTh
XHUMHUYECKOU peakuumn

PeaxtuBbi: 0,5 H pactBopsl cosiert KMnOs, NaSOs, Na;SQy, 2 1 pacTBOp
HZSO4.

Boinonnenue padorbl. B n1Be npoOupku HayelTe mo 5—6 kamens pacTBopa
KMnO4 n 2-3 xamm pactBopa HySO., 3arem mo06aBbTe B MEpBYIO MHPOOHUPKY
cBexernpuroToBieHHbIN pactBop Na;SOs, a Bo Bropyro — pactBop NaxSOa.

3anucvy Oannvix onvima. 1. OTMeTbTE, B KaKOW U3 MPOOUPOK MPOUCXOIUT
U3MEHEHHE OKpacku. 2. Cpenaiite BBIBOJ O BIMSHHMM NPHUPOJBI PEarcHTOB Ha
ckopocThb BoccTtaHoBieHUs: KMmnOs.

OmnbiT Ne 2. BiausiHue cTeneHd U3MeJIb4€eHHOCTH TBepAO0ro Tejia Ha
CKOPOCTh XMMHUYECKOIl peaKiuu

PeakTuBbBI: ATFOMUHUEBAS TTPOBOJIOKA, ATFOMUHUEBAS TTHLTb.

BoinosHenue padoThbl: a) HarpeTe B TUIAMEHU CIUPTOBKH ATFOMUHHUEBYIO
IIPOBOJIOKY, Aepika ee muninamMu. OTMEThTE OTCYTCTBUE BO3TOPAHUS ATFOMUHHUS.

0) B CTEKJISIHHYIO TPYyOOUYKYy HaOepuTe AIIOMUHHEBYIO IBLIb U OCTOPOYKHO
BIyHTE €€ B TUIaMs CITUPTOBKH.

3anucvy Oannvix onvima. 1. CpaBaure HaOmoaeHus. llouemy ckopocTh
B3aMMO/ICHCTBUS AIFOMUHUS C KUCIOPOJOM BO3/yXa B ATHX JIBYX Clydasx pa3Has?
2. CocTaBbTe ypaBHEHHE PEAKIIMU B3aUMOJICH CTBUS JTFOMUHUS C KHUCIOPOIOM.

OnbIT Ne 3. 3aBHCMMOCTB CKOPOCTH PeaKIIUM 0T KOHLEHTPalun
pearupyomux BeuecTn

B ocHOBE 3TOT0 OIBITA JIEKUT MPOLECC, MPOTEKAIOIINMI IO YPABHEHHIO:
Na,S,03 + H,SO4 = Na,SO4 + 50, + H,O + Sl

[losiBneHre MyTH YCIOBHO MPUHATH 32 KOHEI] MPOTEKAHUS PEaKIUU.

PeakTuBbl: cBexenpurotoBieHHbli 1 H pactBop NaS;0s, 2 H pacTBOp
HySO4, auctumnmupoBaHHas Boja.

BobinosiHenne padoTbl. /[ mpoBelneHUs] ONbITa B YETHIpEX MNPOOHpPKaAx
PUTOTOBHTE paBHBIE OOBEMBI PACTBOPOB THOCYIh(hAaTa HATPUS PAZTUUHOU
KOHLIEHTpAIMK, 100aBUB MHUIETKOW B KaXAYI0 M3 HHUX IO KalluiAM THOCYJIb(aT
HaTpus M BOAY, B COOTHOIIEHHWM, KaK yKa3zaHO B TaOnuie (KOJIOHKU 2, 3).
Temneparypy cpenbl U3BMEPbTE TEPMOMETPOM.



Tabmuma 7 — 3aBUCUMOCTh CKOPOCTH PEAKIIMK OT KOHIICHTPAIIMH pacTBOpa

Homep KonunuecTtBo kanenp Beero Bpemst | OtHoCH-
CorH. t, | mosiBie- | TebHAs
nmpoou- 1 O 2H Ka- NB:S,04 °C HUA | CKODOCTD
pku  |NaxS20; H,SO4 | mensw MyTH, t, | peakiuu
Y VnpaKT.
1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

[IpyuHSB OTHOCHUTENIBHYIO KOHIIEHTpPAIlMIO pacTBopa B 1-ii mpoOupke 3a
CIMHUITY, 3aIIOJITHUTE KOJIOHKY 6 COOTBETCTBYIONTMMH 3HAYCHUSIMU OTHOCUTEIHHOM
koH1eHTparu Na;S,O3 (CoTH.) 171 OCTAIBHBIX MPOOUPOK.

B npoOupky Ne 1, 3ameTuB Bpemsi, BHECUTE Karullo 2 H pacTBOpa CEpHOM
KHCJIOTHI Tak, 4YTOOBI OHAa IMOMajla B pacTBOp, a HE Ha CTEHKY MPOOUPKH.
AHaJOTHYHBIE OMBITHI TpojenaiiTe ¢ mpodoupkamu Ne 2, 3, 4, 3amedass Bpems
MOMYTHEHUSI PacCTBOPA MOCIIe MPUOaBICHUS Karid 2H CEPHON KUCIIOTHI.

3anucvy Oaumbix onvima. 1. Bpems TosBIeHHS MyTH B MpoOHpKax u
TEeMIepaTypy OIMbITa 3aHECUTE B TAONHUILY.

2. PaccuuTaiiTe OTHOCHUTENIbHYIO MPAaKTUYECKYI0 CKOPOCTh pEaKLIUU s
Kaxxaoro ciydas (VIpakT.), 3Has BpeMsi peakllMi U OTHOCUTEIbHYIO0 KOHIEHTPALIUIO
UCXOJHOTO pPacTBOpa THOCYIb(paTa HaTpHUs.

3. Tloctpoiite rpaduk 3aBUCHMOCTA CKOPOCTH PEAKIMA OT KOHIICHTPAITUU
THOCYJb(aTa HaTpusl, OTKJaabIBas 3HaueHus CoTH. Ha ocu X, VIpakT. Ha ocH Y.

4. CpenaiiTe BBIBOJI O 3aBUCHMOCTU CKOPOCTH PEAKIMU OT KOHIICHTPAIUH
THOCYNb(aTa HATPUS IPHU JAHHBIX YCIOBUSAX.

OnbiT Ne 4. 3aBHCHMOCTH CKOPOCTH PeaKIMH OT TeMIIepaTyp bl

PeakTuBbl: cBexenpurotoBieHHbld 1 H pactBop NaS;0s3, 2 H pacTBOp
H,SO,4, auctunmmpoBaHHas BOJA.

BbinosiHeHne padoThbl. 3aBUCUMOCTh CKOPOCTH PEAKLIHU OT TEMIEPATYpPhI
U3Y4YUTE HA PUMEPE PEAKLUU B ONBITE 3. [{J151 3TOr0 B TEPMOCTAT € TEMIEPATYPOH
Ha 10 °C BblIIlIe KOMHATHOM ITOMECTHTE 2 MPOOUPKH: OAHY C 4 KaluIiMu 1H pacTBopa



THOCYNIb(aTa HaTpUs U 8 KAIUIIMH BOJIBL, IPYTYIO — C OJTHOM Karuie 2 H pacTBopa
cepHoii kucioTel. Yepes 3—5 MuH creire cogepxumoe 00enx NpoOMPOK U OTMETHTE
Bpems nosiBiieHust MyTu. [loBropute ombiT s temmeparyp 40 °C u 50 °C Bbiie
KOMHATHOM TEMIIEPATYPHI.

3anuce Oannvix onvima. Pe3ynbraThl omblTa 3anuiiuTe B Tabmumy Ne 8
(9KCIepUMEHTaIbHbIE TAHHBIE JJIsl KOMHATHOM TeMIIepaTypbl BO3bMUTE U3 ONbITA 3,
npobupka Ne 1).

1. ITocTpoiiTe KpUBYIO 3aBUCUMOCTU VIIPAKT. OT TEMIIEPATYPHI.

2. PaccuuraiiTe 3HayeHHE TEMIIEPATYpPHOTO KOIPQPUIMEHTa  HUCXOIA U3
ONBITHBIX JAHHBIX, UCHOJB3Ys paBuio Bant-I'odda.

3. Cnenaiite BBIBOA O 3aBUCHMOCTHM CKOPOCTHM XUMHUYECKON pEaKLHH OT
TEMIIEPATYPBHI.

Tabnuna 8 — 3aBUCUMOCTbH CKOPOCTH PEAKIIUU OT TEMIIEPATypPhI

Homep npobupku Temmeparypa, Bpewms OtHocuTenbHas
oc MOSIBJICHUS CKOPOCTb  PEaKIuu,
MYTH, C VipakT.
1 20
2 30
3 40
4 50

OnbIT Ne 5. BiausiHue KOHIEHTPAallUU Pearupyromux BelecTB HA CMelleHue
XHMHMYECKOI0 PaBHOBECHS

PeaktuBbl. 0,0025 H pactBopel  xsopuna sxeneza (III), pomanupma kamwus,
HaCBIIIIEHHBIE pacTBOPHI xyopuaa >kene3a (1) u pomanuga xamus, KpUCTaLIbI
XJ0OpUAA KAIHS.

Boinonnenue pa6orpl. B uerbipe KoHWMYEecKue MpoOOUPKHU BHECUTE 1O S5-7
kanenb 0,0025 H pactBopoB xyopua sxkeneza (III) u pomanuna xamus. PacTBopsr
pa3MeliaiTe CTEKJISTHHOM MaloYKOM M TMOCTaBbTe B ImTaTUB. OgHY MpOOUPKY C
MOJIYYEeHHBIM pPAcTBOPOM COXPAHHUTE [Jisi CpPaBHEHUS pE3yJbTaroB ombiTa. B
ocTajJbHblEe MPOOUPKHU J00ABbTE CIEAYIONIME PEAKTHBBI: B IMEPBYIO - | Karuiwo
HACBILIEHHOTO pacTBopa xJyiopuaa xkenesa (I111), Bo BTopyro - 1 kario HachIIEHHOTO
pacTBOpa poAaHuIa Kajaus, B TPEThIO - HECKOJIBKO KPUCTAUIMKOB XJIOPUJA KAIHS.
CpaBHUTE MHTEHCHUBHOCTh OKPACKU MOJIYYEHHBIX PACTBOPOB C MHTEHCHUBHOCTHIO
OKpAacCKH 3TAJIOHA.

3anucb 0annblx onvima. 3aUIIATE CBOM HAOIIOACHHUS.

1. CocraBbTe ypaBHEHHE COOTBETCTBYIOIIEH OOpaTUMONW  XUMHUUYECKOU
peaKkuuu.

2. HanummuTe BbIpa)keHUE KOHCTAHTBl XUMHYECKOTO PABHOBECHS.

3. B KakoM HampaBJI€eHWM CMEIIACTCA PABHOBECHUE JIAHHOW PaBHOBECHOMU



cuctemMbl mpu nobamnenun: a) xuopuaa sxkeneza (III); 6) pomanmma xamusi; B)
XJIOpUIA Kanus?

OmnbIT Ne 6. Biusinue KaTaJau3aropa Ha CKOPOCTh pPeaKIu
6.1 Karaauruuyeckoe pa3jio:keHHUe NEPOKCHAA BOAOPOAA
(rereporeHHbIN KaTAJIN3)

PeakTuBbi: 3 % pacTBOp NHEpoOKCHIa BOAOPOJAA, MOPOIIKM OKCHJIAa CBHUHIA
(IV) u okcuna mapranma(lV).

Brinonnenune padorsl. B 1Be npoOupku Haneiire no 10 kanens 3% pactBopa
nepokcua Bojoposia. Jlo0aBbTe Ha KOHUMKE MINaress B oAHy — noporiika PbO,, B
apyryto — MnO,. Ilo MHTEHCHMBHOCTH BBIIEJIECHUS Ta3a CPaBHUTE CKOPOCTU
paszioxkeHusi nepokcuaa Boaopoja. C MoMoOmIIpl0 TIACKOUIEH JIYYUHBI ONpPENeTuTe
BBIJICIISFOLLIAICS Ta3.

3anucv Oanuvix onwvima. 1. CocTaBbTe YypaBHEHHUS PEAKIMN pas3IoKEHUS
NEePOKCHIa BOJOPOA MO/ AU CTBUEM KaTalUu3aTOPOB.

2. Cpenaiite BBIBOJ O BIMSHMM KaTalu3aTOPOB Ha CKOPOCTh PEaKIUH.
W3MeHsieTcs Iu oCIie peakMy BHEITHUM BUJI JUOKCH 1A MapTraHua?

KoHTpoJbHbIE BONIPOCHI
1. Uto moka3pIBaeT CKOPOCTh XUMHUUYECKON PEAKLINN?
2. ChopmynupyiiTe 3akoH aeicTBYromuUX Macc ['ynpn0epra u Baare.
3. HanumuTe KMHETHYECKHUE YpaBHEHHUS CKOPOCTEH MpIMoil U 0OpaTHOM peakiuit
JUIsL  XMMHYECKOTO IIpolecca:

4NHS(r) + 502(r)— == 4NO(F) + 6H20(>K)
4. Kak unraercs npaBuiio Bant-TI'odda?
5. Yrto nmoka3bIBaeT TeMIeparypHblid KO3QPUIUEHT Y peakuuu?
6. Uto Takoe «3HEprust akTUBALUN»?
7. Ykaxure ¢akToOpbl, OT KOTOPHIX 3aBUCUT KOHCTAHTa CKOPOCTH PEaAKIIHH.
8. Kakue peakiiuu Ha3bIBatOTCS KATAIUTHYECKUMU?
9. Yto Takoe karanm3atop? llepeuncnure BuIbl KaTanusa.
10. Bo ckoibKO pa3 UBMEHUTCSI CKOPOCTh MPSIMOU ¥ OOpaTHOM peakiuii B CUCTEME:
2 COgy + Oyry == 2 COyy ecriu 00beM ra30BOM CMECH YMEHBIIUTH B TpH paza? B
KaKyl CTOPOHY CMECTUTCSI PABHOBECUE CUCTEMBbI?

TecToBBIE 3aJaHUA

1. Cxopocts nipsimoit peakiuin Nory+3Hy ) == 2NH;)+ Q Bo3pacraer
1) c yBenuueHun KOHIICHTPAINH a30Ta

2) ¢ yMEHBIIIEHUU KOHIICHTPALUK a30Ta

3) ¢ yBeIMYEHUH KOHLIEHTPALUU aMMHUaKa

4) ¢ yMEHBIIICHUH KOHIIEHTPAIIMU aMMHUaKa



2. Beixox ammuaka 1o ypaBHeHuto peakiuu Noiy+3Hy) == 2NH3)+Q
YBEJIIMYUTCS], €CIIU

1) moBBICUTH TeMIEpaTypy, MOBBICUTH JIABJICHUE

2) NOBBICUTDH JIaBJICHUE, IOHU3UTH TEMIIEPATYpPy

3) NOBBICUTH JABJIIEHUE U TEMIIEPATYPY

4) NOHU3UTH JIaBJIICHUE U TEMIIepaTypy

3. PaBHoBecue B cucreme: Har) + Sis) === H2S(.) pu nu3meHennu naBiieHUs
1) He cmecTUTCS

2) cMeCTHUTCS BIIPABO

3) CMECTHUTCS BIEBO

4) He BIMSIET HA CMELIEHUE PABHOBECHS

4. KuneTnueckoe ypaBHEHUE ISl IPSIMOTO MpoLecca peakuuu
A2(r.)+B2(r.) _— ZAB(F)

1) V=k C*(A)

2) V=k C?(A;) C¥(B>)

3) V=k C(Az) C(B»)

4) V= k C?(A;) C(B>)

5. [IpaBriIbHOE BBIPAKEHUE CKOPOCTH XUMHUYECKOW PEAKIIUU
2CI’(TB) + 3C|2(r_)= 2CI’C|3(F,)

1) V =K[Cr]? s [CL,]?

2) V=Kk[2Cr] * [3Cl3]

3) V =K[CI,]?

4) V =K[3Cly]

6. KoHcTanTa CKOpOCTH XUMUYECKOW pEAKIUU 3aBUCUT
1) KOHLIEHTpALMK PEarupyOIUX BEIIECTB

2) Temneparypsl

3) npupoIbl pearupyronux BEIECTB

4) naBieHUs

7. CKOpOCTh XMMUYECKOU PEAKIIUU HE 3aBUCUT OT
1) Temmeparypsi 2) naBieHUS
3) KOHIIEHTpaIuu 4) xatanu3zaTopa

8. PaBHoBecue B cucreme Nor) + Oyry == 2NO(.) npu NOBBILIEHNN 1aBIECHUS
1) cmecTuTCS BIIEBO

2) cMECTHUTCS BIIPABO

3) He cMecTUTCS

4) MOBBICUTCS

9. YBenu4eHne KOHIICHTPAIIUN UCXOTHBIX BEIIECTB CMENIAeT XUMHYECKOES
paBHOBECHE
1) BeBO



2) BNpaBo
3) He cmenaer
4) He BIUSIET

10. PaBHoBecue peakunu SOyry+0,50,:) == SOzt 99k Ik npu
TIOHIKEHUH TEMIIEPATYPHI
1) He cMecTUTCS
2) cMeCcTHUTCS BIIPABO
3) cMecTUTCs BIIEBO
4) ckopoCTb 0OpaTHOM peaklMi YMEHBIIUTCS, a MPIMON — HET

11. Beixox ammuaka o ypaBHeHHI0 peakiiu Nor)+3Hx ) <= 2NH;)+Q
YBEJIMYUTCS, €CIH

1) MOBBICUTH TEMIIEPATYpPY, MOBBICUTH JaBJICHUE

2) NOBBICUTH JIaBJIICHUE, IOHU3UTH TEMIIEPATYPY

3) NOBBICUTD JABIICHUE U TEMIIEPATYpy

4) MOHU3UTD JIaBJICHUE U TEMIIEPATypy

12. TIoBbIlIEHNE NABICHUS U IOHIKEHHE TEMIIEPATYPHI B CUCTEME IIPUBOAUT K
IMOBBINICHUIO BBIXO/Ja ITPOAYKTA PCAKIIMU B CIIy4dac

1) 2H,O0 =—= 2H2+02—Q

2) No+3H, =—= 2NH;3+Q

3) Ho+l, == 2H|—Q

4) No+O; === 2NO-Q

13. YcnoBueM XMMHUECKOTO paBHOBECHS SIBJISIETCSI PAaBEHCTBO

1) KOHLEHTpaLM1 UCXOAHBIX BEHIECTB U MPOIYKTOB pEaKIUi

2) ckopocTed IpsIMOil 1 00OpaTHON peakLHii

3) sHEpruil KCXOIHBIX BEUIECTB U MPOJYKTOB PEaKIU

4) 00beMOB, 3aHMMAEMbIX UCXOIHBIMU BEIIECTBAMU U MPOIYKTAMU peaKui

14. Katanu3zarop BiIUsieT HA XUMUYECKOE PaBHOBECHE
1) cMeaeT BJIEBO

2) cMenIaeT BIpaBo

3) He cMmernTaer

4) HeT NPaBUILHOTO OTBETA

15. PaBHOBecue CMECTUTCS MTPH YMEHBIIICHUH TaBJICHUS B CHCTEME
N,+O, = 2NO

1) BieBo

2) HE CMECTHUTCS

3) BopaBo

4) HeT NMpPaBUJILHOTO OTBETA



Keiic-3ananue no teme: PacrBopsl. CBoiicTBa pacTBOpPOB
OmnbiT Ne 1. IIpurorosiieHue pacTtBopa XJOpPHAA HATPHUSA C
3aJaHHOM MacCCOBOM J0J1ei

PeakTuBbI: KPUCTAIUTMYECKUI XJIOPU HATPHSI, TUCTUIUTMPOBAHHAS BOJIA.

Boinonnenue padorbi. 1. PaccumtaiiTe maccel xjopuaa HaTtpusi U 00beM
BOJIBI, HEOOX0uMBbIe 71 ipuroToBieHus 150 T pactBopa ¢ maccoBoi goseit NaCl,
pasnoii 0,05.

2. Ha TexHoxmmuyeckux Becax (¢ TouHocTthio 0,02 1) ompeaenure maccy
OIOKCa M B3BEChTE€ B HEM HAWJIEHHYIO MO pacyeTy Maccy XJopuja Harpus (Ipu
B3BCIIMBAaHUHU HEOOIBIINX HABECOK UCIOJIB3YHTE YaCOBOE CTEKJIO).

3. OTMepbTe TUIUHAPOM HEOOXOJUMBIH 00BEM MUCTHIIIUPOBAHHON BOJIBI.
Hagecky conu nepenecute B crakaH4ukK eMKOCThio 200 mu. Bo u3bexxanue norephb
coJiu 0oOMOWTe OIOKC U3 MIPOMBIBAIKH HaJ CTakaHOM BOjOW. OCTaBIIYyIOCS BOJY B
HWIAHAPE MEPENIENTE B CTAKaH MO CTEKJISTHHOW nanouke. PacTBop nmepememanire 10
MOJIHOTO PACTBOPEHHUS KPUCTAIIJIOB COJIH.

4. M3meppTe IMJIOTHOCTh MPUTOTOBIIEHHOTO pacTBOpa apeomempom B
LWJIUHIPE, B KOTOPBIM NEPEHECUTE Hcciaeayemblil pactBop. C 3TOM 1LEnp0 B
LUWJIMHJP, 3al0JHEHHbIA, TPUMEPHO HA ¥4 UCCIENYEMbIM PAaCTBOPOM, OCTOPOKHO
MOTPY3UTE apEOMETP, HE BBIMYCKasi €ro U3 PyK J0 TeX MOop, MOKa He yOeIuTech, 4To
apeoMeTp IJI1aBaer.

ApeomeTp J0JKEH HAXOJAUThCA B LEHTPE LWJIUHJIPA U HU B KOEM Cllyyae He
KacaTbCsl CTEHOK WM OBbITh OJIM3KO K HUM, TaK KaK HM3-3a MEHHCKA MOKa3aHUs
uckaxatorcsa. COBEpIIEHHO HEIOMYCTUMO, 4YTOObI apeoMeTp Kacajcs JHa
nunuHapa. OTcyeT mpou3BeAMTE IO JENEHUSM IIKaJIbl apeoMeTpa, Ha YPOBHE
BEPXHETO Kpasi MEHUCKA KU IKOCTH.

5. Tlo cooTBercTByIOIIEH TaOJNMIE CIPABOYHHMKA HAWIWTE KOHIICHTPAIUIO
pactBopa. Ecnu B Tabnuiie HeT 1mudphl, TOYHO OTBEYAIOIIEH OTCUETY MO IIKale
apeoMeTpa, TO  KOHIIGHTPALIMIO  PACTBOPEHHOIO  BEIIECTBA  BBIYUCIIUTE
UHMEPNOIUPOBanUemM 1O ABYM ONMKaNIIUM BeJIMYUHAM.

Takass MHTEPHONSIMS MOXET MPUMEHSTHCS TOJBKO B TOM Cily4yae, KOraa
pacTBOPHI HE OUEHb KOHIIEHTPUPOBAHHBIC.

JInsi o4eHb KOHIICHTPHPOBAHHBIX PACTBOPOB CIEAYET MOJIb30BAThHCs OoJiee
o IpoOHBIMU TAaOIUIIAMHU, C MEHBIITMMH HHTEPBAJIaMH B 3HAUYCHUSIX TUIOTHOCTH.

3anucy Oannvix onvima. 1. Bce pacueTsl M pe3ynabTaThl B3BEIIMBAHUS
3aMUIIUTE B JAOOPATOPHBIN KypHal. 2. BBIUUCIUTE MOJSAPHOCTH U MOJISIPHYIO
KOHIICHTPALINIO SKBUBAJIEHTOB (HOPMAJILHOCTD) MOJIYYEHHOTO PacTBOPA.

OnbiT Ne 2. IIpurorosijieHHe pacTBOPA XJOPHIA HATPUS C 3aIaHHOM
MOJISIDHOM KOHIEHTPanuei
PeakTuBbI: KPUCTAIUTMYECKUI XJIOPHU HATPUS, MEpHAas KoJjioa
BMeCTHMOCTBI0 500 cM>, BoJa AUCTUILTMPOBAHHAS,.



Boinonnenue padorel. Paccunraiite Maccy xyiopuaa HaTpusi, HEOOXOIUM YIO
st mpurotoBiieHus: 500 mut ero gernumonsipaoro pacrsopa (0,1 M). B3semuBanue
MPOBEAUTE B YUCTOM U CYXOM OFOKCE WJIM Ha 4aCOBOM CTEKJI€. 3aTeM HECKOJIbKO pa3
TIIATEILHO TMPOMOWTE OIOKC CTpyed BOJBI W3 TMPOMBIBAIKK TakK, YTOOBI BCE
CoJlep’)KMMOe OroKca Iomajao B BOPOHKY, BCTaBIEHHYIO B KoJOy oOwemom 0,5 i,
MOCJIE 4Yero BOPOHKY Takke THIaTelnbHO mpomouTe. Ilpu mnepememmBanuu
MOJIHOCTBIO PaCTBOPUTE BEUIECTBO, HaXos1ieecs B Koude (00beM BOJBI U COIH HE
JIOJIKEH TIPEBBINIATh TOJIOBUHBI €MKOCTH KOJIOBI), U JOBEAUTE BOJOW PacTBOpP B
koJ6e 10 metku. [locineanue mopuuu BoJbl JOOABISNUTE MO KAIUISIM, JTy4II€ BCErO
U3 MMUMETKU, TPUCIIOHUB €€ KOHUYMK K CTEHKE Tropjia KOoJjObl, HaOMroJaiTe 3a TeM,
yTOOBI HMKHUUM Kpail MEHHCKa Kacajics TMHUM MeTKu. Kosba mpu 3ToM J1oiKHa
CTOSATh Ha TOPU3OHTAIBLHON MOBEPXHOCTH CTOJIA, & HE OBITh B pyKax, BO H30eKAHHE
HEKOTOpPOTO HarpeBaHus pacTBopa. [71a3 JOKEH HAaXOJUThCA Ha YPOBHE METKH,
yTOOBI MpHU HAOMIOJEHUH COOKY TPOTUBOIOJIOKHBIE JIMHUM KOJIBIIEBOM METKH
CIIMBAJIMCh B OAHY 4epTy. HabGmionenus Bemute Ha ¢oHe Oenmoro skpaHa (JmcTa
Oenoit Oymarm). Ilocne HamomHeHUs KOJOBI BOJIOM 10 METKH PacTBOP XOPOIIO
repeMeramnTe.

3anuce OauHbiX onvima. 3aNUIIATE B JA0OpATOPHBINM >KypHaJI pacyeT u
METOAUKY IPUTOTOBIIEHUS PacTBOpA.

OnbIT Ne 3. Ipurorosienne 100 cm® 0,1 1 pacTBopa xJopuaa 6apus us

kpucrauioruapara cocrapa BaCl>-2H20

PeaktuBbl: kpucraumueckuii BaCly,2H,O0, Boma muctuiupoBaHHAas,
MepHas koi16a Ha 100 cm®,

Beinmoinenne pabGorbl. 1. PaccuumtaiiTe Maccy KpucTauioruapara
BaCl,2H,0, xortopas tpebyercss ans mpurotosienus 100 cm® 0,1 H pacTsopa
xjopuja 6apus.

2. OtBecbTe B MPEABAPUTEIHHO B3BEHIEHHOM OIOKCE ATy Maccy COJIM Ha
TEXHOXMMHUYECKHUX Becax ¢ TouHOoCThIO 0 0,01 1.

3. BehlnbTe uepes BOPOHKY B3ATYIO HABECKY B MepHYyIo koi6y Ha 100 cm® u
THIATEIbHO CMOWTE ¢ OIOKCa MU C BOPOHKM OCTAaTKU cOJM. PacTBopuTte coiib B
HEOOJIBIIOM KOJIMYECTBE BOJBI, a 3aTeM JAOJEeHTe BOJOM 10 METKHM M XOpOIIO
nepeMeIIanTe.

3anucvy OanHbix onvima. 3anUIINTE B JaO0OPATOPHBIM KypHAJI pacueT |
METOAUKY MPUTOTOBJICHUS PacTBOpA.

OmnbiT Ne 4. Ilpurorosiienue npudan3nTeabHo 2 H pacreopa HNO3 u3
KOHIEHTPUPOBAHHOM a30THOU KUCJIOTHI

PeakTuBbl: koHeHTpupoBaHHast HNOs, Boa AuCTUITMPOBaHHAS.

BroinosHenue padotbl. 11 paboThl HEOOXOAUMBI: MEPHBIC IIMITUHAPHI HA 25
u 100 cm®, rpagyupoBanHas nuneTka Ha 3—5 cm®, MepHas ko16a Ha 100 cm®, cTakan
Ha 10 cM®, apeoMeTp, KOHIIEHTPUPOBAHHAS a30THAS KHUCIOTA, AUCTUIMPOBAHHAS
BOJIA.

JU1s1 yCTaHOBIJIEHHSI KOHLUEHTPALUHA UCXOJHOTO pacTBOpa a30THOM KHUCIOTHI,
HEOOXOJIMMO OMPEAENUTh IUIOTHOCTh ATOT0 pacTBOpa apeoMeTpoM. s 3Toro B



MEPHBIN [WIMHAP HAJEHTE KOHLIEHTPUPOBAHHYIO a30THYIO KUCJIOTY M OIYCTUTE B
HEro apeoMeTp TakK, YTOObl OH HE Kacajcs JIHAa U CTEHOK HWIMHApa. OTMEThTE 1O
HIKaJe €ro MOKa3aHWsl W, NOJIb3yACh TaOJMIEH, YCTaHOBUTE MAacCOBYIO JOJIIO
BELIECTBA M0 IJIOTHOCTHU. Jlanee paccunTaiTe Maccy a30THOM KHUCIOTHI B pacTBOPE,
HeoOxoauMyIo 11 npurotosienus 100 cm® 0,1 H pacTBopa.

3areM  paccuuTaiiTe Maccy M O0OBbE€M  HMEIOIIErocsi  pacTBopa
KOHIICHTPUPOBAHHOM KHUCJIOTHI, YTOOBI MPUTOTOBUTH HEOOXOJUMBIN 00BEM
pacTBopa a30THOM KUCIIOTHI.

JIisi TOYHOCTH 3amepa HYXHOTO 00beMa HCXOJIHBIM pPacTBOp KHUCIOTHI
OTMEpbTE MUIETKON U BIIEWTE B MepHYIO K00y Ha 100 mu, mpenBapuTeiabHO Ha
TIOJIOBHHY, 3allOJHCHHYIO JUCTWUIMPOBaHHOW Bojou. (Cmecv pazoepesaemcsi!).
Konby ¢ pactBopoM oxsiaiuTe 70 KOMHATHOW TeMIIEpaTyphl IO CTPYEH XOJI0THOM
BOJIbI, 1ajiee 100aBbTe TUCTUILIMPOBAHHYIO BOY B KOJIOY 10 METKHU.

3anucy Oannvix onvima._3anuIIdTEe B JAa0OPATOPHBIA >KypHal1 pacuer H
METOAUKY IPUTOTOBIIEHUS] PacTBOPA.

«PacTBOpBI: pacyeTHbIN NPAKTUKYM»
Chopmyampyiite ciaeaymomue MNOHATUS, MpeacTaBbTe  (opmyJibHbIE
BbIPAKeHUS:
MaccoBast 10J11 pacTBOPEHHOI'O BEILECTBA, MOJISIPHAS KOHLEHTPALMS, MOJIApHas
KOHLIEHTpalMsl 5SKBHBAJICHTOB, MOJSUIbHAS KOHLEHTpalUMs, TUTP pacTBopa,
IUIOTHOCTh PacTBOpPA, ApeOMETP (Ha3HAUYEHUE), KPUCTAILUIOTUAPAT.
3aganme. 1.M3yunre TeopeTnuecKkuii MaTepHuall 1o JaHHON TEME;
2.Pemnre 3a1aun Baniero BapuaHTa, OTHOCSUIMECS K U3y4aeMOW TeMe, CMOTPHU Ha
00pa3zoBaTeIbHOM MOpPTAJIE:

AnekcanapoBa, J.A. Tumodeea WN.10., UHIAWBUIY AJIbHBIE 3AJAHUA
JIJI1 CAMOCTOSTEJIBHOM PABOTHI CTYJIEHTOB IO XUMMWU: yuebHO-
Meroaudeckoe mocoome/ D.A. Anekcanapoa, M.JO. Tumodeea - KpacHonap:
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_ .

U.pdf

KoHTpoJibHBIE BONIPOCHI

. Kakune cucremsl Ha3bIBatOTCS pacTBOpamMu?

. UTo 03Ha4arOT MOHATHS: UACATBHBIN paCTBOP, PEANbHBIN pacTBOpP?

. Uro Takoe «xpucramuioruapar»?

. UTO Takoe HaCBIILEHHBIA PACTBOP, HEHACHIIIEHHBIM, IEPECHIILICHHBIN?

. Kakue pactBopbl Ha3bIBatoTCsl pa30aBiI€HHBIMHU, KOHLIEHTPUPOBAHHBIMU?
. UTo moka3pIBacT MaccoBas J10J1s1 paCTBOPEHHOTO Belecrsa?

. UTO mmoka3pIBaeT MOJISIpHAst KOHUEHTpPAIUs PaCTBOPEHHOIO BemecTna?

. UTO MoKa3bIBaeT MOJIIpHAsl KOHLIEHTPALMs 3KBUBAJIEHTOB?

. UTo moka3pIBacT MOJISUIbHASL KOHLEHTpaLus?

O 01N DN W


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

10. YUrto moka3sIBaeT TUTpP pacTBopa?

Tabnuua 9 — [I1OTHOCTH pacTBOPOB KUCIIOT, HIEN0YEH PA3IMYHON KOHUEHTpaluu
pu 15 °C, r/em®

Macc‘:,Ba’I H,SO, | HNO; | HCI | NaOH | KOH | NaCl

o, %
4 1027 | 1,022 | 1,019 | 1,046 | 1,03 | 1,029
8 1,055 | 1,044 | 1,039 | 1,092 | 1,065 | 1,059
12 1,083 | 1,068 | 1,059 | 1,137 | 1,10 | 1,089
16 1113 | 1,098 | 1,079 | 1181 | 1137 | 1,119
20 1143 | 1,119 | 1,100 | 1,225 | 1176 | 1,151
24 1174 | 1145 | 1121 | 1268 | 1218 | 1,184
28 1206 | 1171 | 1141 | 131 | 1,263 i
32 1239 | 1,198 | 1,163 | 1352 | 131 i
36 1273 | 1225 | 1,183 | 1,359 | 1,358 i
40 1307 | 1,251 - 1,437 | 1,409 i
44 1342 | 1277 3 1,478 | 1,460 i
48 1,380 | 1,308 3 1519 | 1511 i
52 1,419 | 1,328 - 156 | 1,564 i

TecToBBIC 3a1aHUSA

1. MaccoByto J10J110 paCTBOPEHHOTO BEIIECTBA PACCUUTHIBAIOT MO (PopMyrie

n
C=—
1) v

_ m(BemecTna)

o=
2) m(pacTBopa)

3y M=V.p
4) m(semiectBa) = M(pactBopa) — m(Hz0)

2. MonsipHYIO KOHIIGHTPAIIHIO PACTBOPA PACCUUTHIBAIOT 1O (hopMyJie

n
C=—
1) v

m(BerecTpa)

W=
2) m(pacTBopa)

3y M=V:p
4) m(BeriectBa) = M(pactBopa) — m(Hz0)

3. PactBop conepxut 20 r Bemecta 1 80 T BoAbl. KoHIleHTpalus pacTBopa B
MaCCOBBIX JIOJSX



1) 20 %
2) 25 %
3) 0,25
4) 0,20

4. Tutp pactBOpa c conepxkanuem 0,22 r Benrecta B 100 M1 pactBopa paBeH ...
r/mn

1) 0,0220

2) 2,2000

3) 0,0022

4) 22,0000

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

2)15,0r

3)30r

4H1,5r

6. KonmnuectBo Bemectsa NaOH B 500 mi 0,2 M pactBopa
1) 0,2 monb

2) 0,1 monb

3) 0,01 monb

4) 0,02 monb

7. Macca Na;CO3°10 H,O (M = 286 r/mM07B) B paMMax, HEOOXoqumas Jiist
npurorosieHus 100 miu 0,1 H pacTBopa paBHa

1) 14,3
2) 8,6
3)1,43
3) 2,86
8. Tutp pacTBOpa pacCUMTHIBAIOT MO (HOPMYIIE:
7-1000
1) €= M
m
T=—
2) Y,
m
3) W = —
m

4) 01V1 = 02V2

9. MonsipHast KOHIIEHTpaIus 3kBuBajIeHTOB pactBopa HCI ¢ tutpom
0,00365 r/mn paBHa ... MOJIB/IL.
1) 0,01



2) 0,5
3)0,1
4) 0,05

10. Macca NaCl (M = 58,5 r/moJb) B rpaMmax, HeoOX0uMast 15l IIPUTOTOBIICHHSI
100 mu1 0,01 M pacTBOpa paBHa

1) 5,850

2) 0, 585

3) 0, 0585

4) 58,500

Keiic-3aqanue no reme: PacTBopbl 3JIeKTPOJIUTOB, HX CBOMCTBA

OnbiT Ne 1. CpaBHeHMe XUMHYECKOIl AKTUBHOCTH PACTBOPOB  Pa3JIMYHBIX
KHMCJIOT U LIeJI04Yeil OIMHAKOBON KOHIEHTPalul
Peakrtussi: 2 1 pactBopsl: HCl, CH;COOH, NaOH, NH,OH; 0,51 pactBop
MgSO4, ZNn rpanyaupoOBaHHBIN.

Boinosinenue padortsl. 1. B onHy npobupky Hasnelte ¥4 o0bemMa 2 H pacTBOpa
COJISIHOM KHMCJIOTBI, B IPYI'yIO TaKOM k€ 00BbeM 2 H pacTBOpa YKCYCHOM KHCIIOTHL. B
KaXAYI0 TpOOHPKY OMYCTHTE MO rpaHyne HuHka. OTMeTbTe, B Kakoil mpoOupke
Habro1aeTcst 0OJbIIasi CKOPOCTh BBIJIETIEHUSI BOAOPO/IA.

3anucy OaHHbIX onvima. YUYUTHIBas, YTO CTENEHb 3JIEKTPOJUTUUECKON
quccouuanuu (o) COJITHOW KHCIOThl paBHa 92 %, a ykcycHoi — paBHa 1,4 %,
o0BsicHUTE Hab0Jaemble siBieHus. Hanumunre MoseKkyisipHble, TOJIHbIE U KpaTKue
MOHHO-MOJIEKYJISIpHBbIE YpaBHEHUS PEaKIMi paCTBOPEHUSI [IMHKA B KUCIIOTaX.

2. B ogny npoOupky Hanelite ¥4 ee o0beMa 2 H pacTBOpa TMAPOKCH]IA HATPUS,
B JPYTyI0 Takoe e KOJMWYECTBO 2 H pacTBOpa TUApPOKCHAa aMMOHUs. B o6e
npoOupKHU J100aBbTE OJIMHAKOBOE KOJUYECTBO Kallellb pacTBOpa cyib(ara MarHus.
OtmMmeTbTe HaOMIOJaeMoe siBJieHre. B kakoit mpoOupke ocaaka oOpasyercs 0oJibliiie?

3anucby oannvix onvima. COCTaBbTE MOJIEKYJSPHBIE, TMOJHBIE U KpaTKUe
VOHHO-MOJIEKYJISIPHBIE YPABHEHMSI MTPOTEKAIOIINX PEAKLUN, YUYTUTE, YTO CTENEHb
ANEKTPOIUTHUECKOH  aucconmanuu (o) TuAoKcuaa Hatpusi paBHa 91 %, a
ruapokcuaa ammonus — 1,3 %..

OnbiT Ne 2. MoHHBIC paBHOBeCHS B pacTBOpax aM(QoTepHbIX
3JIEKTPOJMTOB U UX CMELeHHe

PeakTuBbl: 0,5 H pactBop coiu Alx(SO4);, 2 H pactBop NaOH, 2 H pactBOp
HCI, xonuentpupoBanusiil pacteop NaOH.

Boinonnenue padorsl. B mpoOupky HanelTe pacTBOp cyibdara aTlOMUHHS,
3areM J00aBisAiTe MO KalulsiM pacTBOpP TUAPOKCHIA HATpUs A0 OOpa3oBaHUSA
o0vemMHOro 6Oenmoro ocazaka. [lomydeHHnyro cmech kunkoctu ¢ ocagkoM AI(OH)s
B300JITaliTeé W TOJIOBUHY MEPEHECUTE B JPYryro npoOupky. B omHy mnpoOupky
nobasbTe o KarisiM 2 H pactBop HCI, B pyTyto — KOHIIEHTPUPOBAHHBIN PACTBOP
NaOH 1o pacTBopeHus ocaaka.

3anucy dannvix onvima. 1. CocTaBbT€ MOJEKYISPHbBIE, MMOJHBIE U KPATKUE
MOHHO-MOJIEKYJISIPHBIE YPaBHEHUS pEaKLUM.



2. CnenaiiTe BBIBOJ O CBOMCTBAX aM(POTEPHBIX THIPOKCHIOB.
3. CocraBbTe cxemy aucconuanuu amGOTEpPHOTO THUJPOKCHUJIA B KHUCION U
HIEJIOYHOM Cpefie.

OmnbiT 3. CMenieHue paBHOBECHS M CCOLMAIIAM CJ1a00r0 JIEKTPOJIUTA
3.1 Biausinue coJiv ¢j1a00i KHCJIOTHI HA JUCCOIHAIINIO DTOH KHCJIOThI

PeakTusbi: 2 H pactBop CH3COOH, meTnnoBbiit opaHkKeBbli  UHAUKATOP,
kpuctaummyeckuit CH3COONa.

Boinonnenue pa6orbl. B 1Be nmpobupku HanelTe ¥4 ee o0beMa 2 H pacTBopa
YKCYCHOM KHCJIOTHI U 0OaBbTe 1—2 Karjim MHAMKATOPA METHIOBOTO OPaHXKEBOTO.
[ToueMy METUITOBBIN OpaHKEBBIM TPHUOOPETAET PO30BYIO OKpacKy? OnHy MpoOUpKyY
OCTaBbTE B KAU€CTBE KOHTPOJIbHOW, a B JIPYTYI0 BHECHTE HA KOHYMKE IINATElIs
anerar Hatpus. CpaBHUTE OKpAcKy IOJIYy4YEHHOTO PACTBOPA C OKPACKOM pacTBOpa B
KOHTpOJIbHOM nipobupke. [louemy nsmensiercs okpacka uHaukaropa’?

3anucvy Ooannvix onvima. 1.Hanuiure ypaBHEHHE AMCCOLMALMU YKCYCHOMN
KHUCJIOTBI U BBIPOKEHUE KOHCTAHThI ee auccouuanuu. 2. OOBbsICHUTE CMEIleHUE
PaBHOBECHUS JIMCCOIMAIIMU YKCYCHOM KHUCIIOTHI MpHU JOOABICHUH K €€ PacTBOPY
arierara Harpusa. Kak u3MeHsieTcs NMpU 3TOM CTENEHb JUCCOLMAIMU YKCYCHOM
KHCIJIOTBl MU KOHLIEHTpALHs IPOTOHOB?

3.2 BuusiHue c0JIM ¢J1a00r0 OCHOBAHUA HA JUCCOLMALMIO 3TOI0 OCHOBAHUS

PeaktuBbl: 2 H pactBop NHiOH, kpucrammuueckuit NH,Cl,  unaukatop
dbenondraneus.

Boinonnenne pa6orbl. B nmpoOMpKy BHECHTE HECKOJIBKO Kalleldb pacTBOpa
ruapokcuga ammonuss NH,OH, mpubaBbTe OAHY Kamiio pacTBOpa HHAMUKATOPa
denondranenna, pazdaBbTe AUCTUIUIMPOBAHHON BOJOU U, MEpEeMeIllaB, pa3aeianuTe
pacTBOp Ha JBe 4acTH. B onHy u3 mpoOUpok 100aBbTE€ HECKOJIBKO KPUCTAJUIMKOB
xyopuaa amMonus. Jlaiite oObsicHeHre Habmo1aeMoMy 3 heKTy.

3anucy oanueix onvima. 1. Hanumwure ypaBHEHUE TUCCOIMAIIMU THIPOKCHUIA
AMMOHHSI M BBIPAKEHUE KOHCTAHTHI €r0 TN CCOLUALINH.

2. OOBSCHUTE CMEIIEHHE PaBHOBECHUS JMCCOLMAIMM OCHOBAHMS MpHU
no0aBjIeHUM K HeMy Xjopuaa amMmoHus. Kak m3MeHsieTcs mpu 3TOM CTeleHb
JMCCOLIMAIMY THAPOKCHUIa aMMOHUS U KOHIIEHTpaIus nonos OH™?

OmnbIiT Ne 4. [Tonyyenue u quccoManus THAPOKCHIA MATHUA

PeaxktuBbi: 0,5H pactBop MJCl,, 2 1 pactBopsr NaOH, HCI.

Boinonnenne padorbl. B nBe mpobupku BHecute mno 3-5 kamenb 0,5 H
pacTBopa XJIOpuAa Mar"us u J00aBbTE B KAXKAYIO 10 2—3 Karuiu
2 H pacTBOpa I'MJIPOKCHUJIA HATPHS.

B mepByro mpobupky k ocaaky no6aBere 8—10 kamemb 2 H pacTtBOpa
XJIOPOBOZIOPOIHOM KHUCIOTHI, a Apyryto 8—10 kamenb 2 H pacTBopa THAPOKCHIIA
HaTpus. B KkakoMm ciryyae mpouCX0AUT pacTBOPEHUE OcaaKa?

3anucy Oannvix onvima. 1. Hanumwure MoOJEKyJISIpHbIE, TOJHBIE U
COKpAILlEHHbIE HOHHO-MOJIEKYJISIDHBIE ~ YPABHEHUS IPOBEIECHHBIX XUMHUYECKHUX
peaxiuii: a) ToJy4eHUs TUIPOKCHIa MarHus;

0) pacTBOpEHUs TUIPOKCH]IA MarHus B KUCIIOTE.



2. CocTaBbTe ypaBHEHHE JUCCOIMAIIUM TUAPOKCHIa Maraus. Crenaite BIBOA
0 XapakTepe JMCCOLUAINY THAPOKCHIa MarHusl.

OnbiT Ne 5. ITonyyeHue v JuccouManys KPEMHUEBOH KHCJIOTHI

PeaktuBbi: 0,5 1 pactBop Na,SiOs, 2 1 pactBop HCI, xoHIIEHTpUpOBaHHBII
pactBop NaOH.

Boinonnenne padorsl. B npoOupky BHecute 5—6 kamenb 0,5 H pactBopa
CUJIMKATa HATPHsI M MIPUJIEUTE IO KAIUISIM 2 H PacTBOP XJIOPOBOAOPOJHON KUCIOTHI
710 00pa30BaHUs OCaJIKa.

K nomyyeHHoMy ocanky n00aBbT€ HECKOJIBKO Kallelb KOHIIEHTPUPOBAHHOTO
pacTBOpa rMIPOKCHU/JIa HATPHSI 10 pACTBOPEHUS OCaKa.

3anucvy Oannvix onvima. 1. Hanumure MOJIEKYISIpHbIE, IOJIHbBIE U
COKpAILlCHHbIE HOHHO-MOJIEKYJISIDHBIE ~ YPAaBHEHHsI ITPOBEIECHHBIX XUMUYECKUX
peakuuil: a) MOJIydeHUsI KPEMHHUEBOM KHUCIIOTHI; 0) pacTBOPEHMsI KPEMHUEBOIl
KHCIIOTHl B KOHIIEHTPUPOBAHHOM pacTBope mienouu. 2. CocTraBbT€ ypaBHEHUE
JUCCOLMAIMA KPEMHUEBOW KUCIOTHL. KakoB xapakTep aucconuanuym KpEMHUEBOU
KHUCJIOTHI?

OnbiT Ne 6. B3aumMojeiicTBHe COJIAHON U YKCYCHOM KHCJIOT ¢ MPaMOpPOM

PeaktuBsbi: 2 H pactBopsl HCl u CH3COOH, mpamop.

Boinonnenue padorsl. B ogny mpoOupky BHecuTe 3—4 Karum 2 H pacTBopa
YKCYCHOM KHCJIOTHI, B JPYI'YIO — CTOJIbKO € 2 H pacTBOpa XJIOPOBOAOPOIAHOU
KUCJIOTHI. BpockTe Mo 0THOMY KYCOUKY MpamMopa B Kaxayro mpooupky. Kakoi ras
BeIIETIsIeTCsA? B kakoii mpoOupke mporecc uaet 6oaee YJHEPTUIHO?

3anucy Oaunvix onwvima. 1. Hammmwure MONEKyNnspHbIE, TOJHBIE U
COKpaIlleHHbIE MOHHO-MOJIEKYJISIPHbIE YPAaBHEHUS PEaKIUi.

2. OT KOHIIEHTpalMX KaKKMX HOHOB 3aBUCUT CKOPOCTh BBIJICTICHUS ra3a?

3. B pactBOpe Kakoi KUCIOThI KOHIIEHTpALMs 3TUX HOHOB Ooubie? CpaBHUTE
CTENEHU TUCCOLUMALINU KUCIIOT.

KoHTpoJibHbIE BOPOCHI

1. Kakwue BeniecTBa Ha3bIBAKOTCS NEKTPOIUTAMU, HEITIEKTPOIUTAMHU?
2. Yto Takoe «uoH»?
3. Maiite onpeneneHre KUCI0TaM, OCHOBaHUSAM U aM(OTEPHBIM SJIEKTPOJIUTAM C
Touku 3perus TO/I.
4. Kakoli mpolriecc Ha3bIBaeTCs U CCOLAIEn?
5. UTo noka3bIBa€T CTENEHb ANEKTPOIUTHUYECKON U CCOLUALINN ?
6. Kakue (akTopsl BIUSIOT HAa CTENIEHB AIEKTPOJIUTUYECKON JUCCOLUALINN?
7. UTo mOKa3bIBAET KOHCTAHTA AJIEKTPOJIUTUYECKON U CCOLIMALAN 7
8. Ot kakux (paKTOPOB 3aBHCUT KOHCTAHTA JICKTPOJIUTHUCCKOMN JUCCOIMAITAN?
9. [IpuBenute ypaBHeHHE 3aKoHA pa3z0apiieHuss OcTBabaA.
10. Kak qucconuupyroT CpeqHue, KHACIbIe U OCHOBHBIE COJIA?
[IpuBenuTe MpuMepHI.
TecroBble 3a1aHNA

1. DNeKTpOIUTUYECKON NUCCOMUALIMEN HA3bIBAIOT



1) paznenenue cMecu MyTeM HarpeBaHUs

2) pacTBOpEHHUE COCTUHEHHSI B BOJIS

3) pacniag pacTBOPEHHOTO BEUIECTBA HA MOHBI
4) B3aUMO/JIeHiCTBUE BEILIECTBA C BOJIOM

2. Haubonee cunbHas kuciaoTa ¢ ToUku 3peHust T/
1) H.CO3

2) HF

3) HxS

4) HCI

3. CUJIBHBIM 3JIEKTPOIUTOM SIBIISIETCS PacTBOP
1) HCIO
2) H,CO3
3) H2SO4
4) H,SO3

4. HauboJiiee CUIBHBIM 3JIEKTPOIUTOM SIBJISIETCSA PACTBOP
1) KOH

2) NaOH

3) RbOH

4) LiOH

5. CHOCO6HBI AUCCOLMMHUPOBATD 110 THUITY KUCIIOTBI 3JICKTPOJIUThI
1) Zn(OH),
2) Ba(OH),
3) Mg(OH),
4) Al(OH)s

6. Peakuust uAET 10 KOHIIA B paCTBOPE MEXAY HOHAMHU
1) Ba** u CI

2) Ba?* u NO3

3) Ba** u SO,*

4) Ba** u CH;COO

7. Hamnbouree citabbIM 3JICKTPOIMTOM SBIIsieTCs (TpuBeaeHbI K1)
1) H,SO3 K,= 1,6:10%

2) H,SiO3 K,= 2,2'10_10

3) H,SeO; K,= 3,5'10'8

4) H,TeOs K,=3103

8. COKpaniéHHOMY HOHHO-MOJIEKYIISIPHOMY ypaBHeHHI0 S*+ Cu?*=CuS
COOTBETCTBYET MOJICKYJISIPHOE YpaBHEHUE

1) 3H28+CU3(PO4)2 = 3CuS + 2H3P0Oq4

2) H,S+Cu(CH3;COOQO), = CuS+ 2CH;COOH



3) Na,S+ CU(N03)2 = CuS+ 2H,0
4) 3H28+CU3(PO4)2 = 3CuS+ 2H3P0Oq4

9. BBIpa)KeHI/Ie KOHCTAHTBbI JUCCOIMAlINK MOKHO 3aIllMCaTb AJId
1) HNO;
2) H,CO;
3) K,CO3

10. Crenenp 3AEKTPOTUTUUECKON AUCCOLUALIMU HE 3aBUCUT OT
1) KoHIIEHTpalK pacTBOpa

2) aBJICHUS

3) IpUpOABI AIEKTPOIUTA

4) TemniepaTypsl

Keiic-3ananue no reme: MoHHoe nmpoun3BeaeHne BOAbl, BOAHbINA MOKA3aTeJb.
bydepubie pacTBOpbI

OnsbiT Ne 1. Omnpenesienne BOAOPOAHOIO IOKa3aTest
NPUPOAHBIX U CTOYHBIX BOJ C OMOIIbI0 HHAHUKATOPOB

PeaxkTuBbl: unauKaTopsl —MeTmiiopanxk (0,02%-i BoJHBIN pacTBOp), JTAKMYC
(0,02%-i1 criuproBoii pactBop), GeHondTanenH (1%-i cOUPTOBOI pacTBOD),
00pa3iibl UccleyeMO BOIbI.

Boinoanenne paorbl. B Tpu xonuueckue xonbsl Ha 100 cM® momectuTte
oOpasibl UccaeayeMoi BOJbl, B3ATOM U3 UCTOYHUKOB 1, 2, 3. Boay u3 ucrounuka
Ne 1 pasneiite B Tpu npobupku 1o 3 cM®u 106aBbTe MO TPU KAILTH HHAUKATOPA: B
MEPBYI0 — JIAKMYC, BO BTOpYI0 — (eHOI(PTaIenH, B TPETbI0O — METHIIOPAHK.
B36onraiite conepxumoe npoOUpOK /Il paBHOMEPHOIO paclpeesieHns OKpacku
uHauKaTopa. To e camoe npoaenanTe ¢ BOAOM, B3TOM U3 HCTOUYHHUKOB Ne 2, 3.

3anucy Oannvix onvima._ CpaBHHUTE TOJIYYEHHYIO OKPAacKy C JIaHHBIMH,
PUBEICHHBIMU B TAOJUIIE, ONPEEINTE KAaYeCTBEHHO Cpely pacTBopa.

OnbiT Ne 2. IToTreHnmuOMeTpUYecKoe omnpeneiaenue 3Hadenuss PH
NMPUPOAHBIX U CTOYHBIX BOJA (YUPC)
PeakTuBbl: 00pa3iisl uccineayemoit Boabl. [Ipubopsi: «xotect-2000%,
«Jkcmept — 001 ».
Boinosnenune padorsl. [logroroButh npubop u 3J1EKTPOAbI K padoTe:
1. BxorounTs ipubop B ceTh U BeIIEpkKaTh 30 MUH.
2. IIpOMBITh AJIEKTPO/IBI BOJIOM 1 MTPOMOKHYTH (DHIIBTPOBAILHOM OyMaroii.
3. C nmomoristo O6ydepHoro pactBopa (PH — 6,86) oTKOppeKTHPOBATH
nokazaHus npudopa.
B Tpu na6opaTopHbIX crakaHa eMkocTbio100 cm® Haneiite no 50 cM * BojpbI,
B3ATOM M3 MCTOUYHMKOB Ne 1, 2, 3. OmycTure B CTakaH C HCCIEAYEMOW BOJOU
3JIEKTPOABl Y OMPEACTUTE KOJIMYECTBEHHO BeNUuruHY PH BOJIBI.



3anuce oannvix onvima. ConocTaBbTE TOYHOCTH MCTOAa C TCXHOJIOITN4CCKMMMU
IIOKa3aTcJIsIMHU BOAHGI.

OnbiT Ne 3. Onpeaenenue PH pa3auyHbIX KHCI0T c
HCI0JIb30BaHHEM YHUBEPCAIBHOT0 HHANKATOPA

PeaktuBbi: 0,1 v pactBoper HCI, HNO;, HCH3;COO, H,C,O, kwucnor,
YHHUBEpCaJIbHAsl WHJIUKATOpHas Oymara.

Boinonnenue padornl. [lomyaure y mabopanta 0.1 H pacTBopbI KucioT. Ha
4yacoBoe cTekIIo nuneTkoil Hanectu 2—3 kamu 0,1 H pactBopa HCI u onpenenute
pH c momomibio MOJOCKM  YHUBEPCATILHOM HMHAMKATOPHOW Oymaru. Oxpacky
WHIUKATOPHOM OyMmarv, CMOYEHHOM HCIBITYEMBIM pAacTBOPOM, CpPAaBHUTE CO
CTaHJIApTHOW IwIKaioW. To ke camoe mpojaenanwTe Mg a30THOM, YKCYCHOW U
I1aBEJIEBOM KHUCIIOT.

3anucvy 0anHvix onvima. 3anvIunTe BENWMYUHY PH cTaHAapTHON IIKAJBI, C
KOTOpOW COBIaJ IO IBETYy HCHOBITYeMbld pacTtBop. Ecimm oxpacka Oymarw,
CMOYEHHON PacTBOPOM KHUCIOTHI, HE COBHAJAET C OKPAaCKaMH IIKalbl, TO B3ATb
cpelHee 3HAaYeHHEe MEXAY JABYMs MPUOJMKAIOIMMUCS MO IBETY IMOJOCKaMU
CTaHJAPTHOW IIKAJIBI.

OnbiT Ne 4. U3yuenne cBoiicTB 0ydepHBIX cMecei

PeaktuBsi: 0,1 H pactBopsl HCl u NaOH, ¢ukcanan i npuroToBieHus
arieratHOU Oy(depHoil cMecH, YHUBEpCAbHBIN HHIUKATOP.

Bobinonnenue padorbl. B Tpu mpoOupku BHecuTe MO 5 MII aleTaTHOTO
oybepHoro pactBopa. PactBop B mepBoii mpoOupke pazdaBbTe B JBa pasa
JUCTUJUIMPOBAHHOM BOJIOM, BO BTOPYIO MPOOUPKY npubaBbTe 2—3 KaIljid pacTBopa
XJIOPOBOJIOPOJHON KHUCIIOTHI, B TPEThIO MPOOUPKY 2—3 Karid pacTBOpa ruApOKCHIa
HaTpus. B kaxayio mnpobupky npubaBbTe M0 3—4 Kamjid YHUBEPCAIHLHOTO
uHaukaTopa. OTMEThTE IIBET pacTBOPaA B KaX10M MPOOUPKE.

3anucvy Oannvix onvima. Cpenaiite BbIBOA O BIMSHUM Ha BenuuuHy pH
OydepHOro pacTBopa pazdaBiieHus, 100aBICHUS KUCIOTHI, IIEIOYH.

KoHTpoJibHBIE BONIPOCHI

1.CocraBbTe ypaBHEHHE AU CCOIMAIIMU BO/Ibl. Kakol BUI UMEET ypaBHEHUE
MOHHOTO MTPOU3BE/ICHUS BOJbI?

2. Kakue cyiiecTByrOT BUIBI CPEbI pacTBopa?

3. Uto Takoe «mHaukaTop»? Kak nusmMeHsiercs okpacka KMCIOTHO -OCHOBHBIX
WH]JIUKATOPOB?

4. KakuMM MoKazareasiMi MOKHO XapaKTepu30BaTh Cpeay pacTBopa?

5. Yro takoe pH?, pOH?

6. Kakue 3HaueHust IpuHUMAaET BOJAOPOJHBIN MMOKA3aTeNb B KMCJIOM, IIETOYHOM,
HENTpaabHOU cpenax?

7. Uemy paBeH BOJOPOJIHBIIA MoKasatens, eciu [OH ] paBua 10~ mMomn/n?

8. Uemy pasen pH B 0,001 1 pactBope HCI?

9. YUemy pasen pOH B 0,001 u pactBope NaOH?



10. Boruucnute pH B 0,01H pacTBope yKCYCHOUM KUCIOTHI, €CIIH CTEIEHb
JUCCOITMAITMU KUCIOThI paBHa 10 %.

TecToBble 3a1aHUA
1. JTakmyc B pacTBOpe KUCIOTBI
1) kpacHbIit
2) cuHuit
3) duoneToBwIit
4) KeNThIN

2. MayimHOBYIO OKPAcKy B IIEJIOYHOW Cpelle UMEET UHIAUKATOP
1) nakmyc

2) METHJIOpaHX

3) yHUBepCaTbHbII

4)) penondranenn

3. Metunopanx B IPUCYTCTBUU KUCIOT UMEET OKPACKY

1) cunioro

2) KpacHYIO

3) GecrBETHYIO

4) opaHXKEeBYIO

4. YBenuueHue B pacTBOPE KOHIEHTPAIMH THIPOKCHUJI - IOHOB COOTBETCTBYET
1) ymensienuro pOH

2) yBennuenuio [H']

3) ymenbinenuto pH

4) yeenuuenuto pH

5. 3nauenuto pH= 3 cooTBercTBYeT KOHUIeHTpalus noHoB [OH | monb/n
1) -1g10°

2) -3

3)10

4) 103

6. DIEKTPOJIUTUYECKAsT TUCCOIIUALIMS BOIBI MPUBOJAUT K 00pa30BaHUIO HOHOB
1) H+ + O

2)2H + 0O

3) H;O++ OH

4) OH + O

7. KoHlleHTpaIisi MFOHOB BOJIOPO/ia B UMCTOM BOJI€ PaBHA... MOJIb/JI
1) 107
2)10°*
3) 10
4) 10



8. KoHlleHTpaluy ruiJpoKCcH ] MOHOB 10°Moub/n cootBeTcTByeT pH...
1)5

2) 4

3) 10

4)7

9. 3nauenuto pOH=3 Gyxaer orBeuaTs BennunHa pH, paBHas
1) 10

2) 7

3) 11

4) 4

10. Konnentpanus ruapokcua-uoHos B 0,1M pactBope NaOH paBHa monb/m.
1) 10*
2) 101
3) 105
4) 10

Keiic-3apanue no reme: I'uapoJsu3 cosei
OmnbiT Ne 1. Onpenesnenne pH cpeabl B BOAHBIX PACTBOPAX PA3JIHYHBIX

cojen
PeakTuBbl: 0,5 H pactBopsl comieit Alx(SO4)3, CH;COONa, NaCl, Na,COs,
kpuctammdecknii  NapSO3z, HMHIUKATOPHI: dbeHondranenH, yHUBEpPCATbHBIN

(OyMakHbI€ TIOJIOCKH), BOJIA JUCTHIIJIMPOBAHHAS.

Boinoinenue paoorbl. B yerbipe nmpoOMpKU BHECUTE MO 5 — 7 Kamenb: B
NEPBYI0 — AUCTHIIMPOBAHHOW BOABI; BO BTOpylo — 0,5 H pacTBOopa cynbdara
AIFOMUHUSL;, B TPETHIO — HEMHOTO KPUCTAJUTMYECKOTO CYJIb(PUTA HATPHUS;, YETBEPTYIO
— 0,5 H pacTBOpa xJopuaa Hatpus. B kaxayro nmpoOupKy npubaBbTe MO 5 Kanesb
JUCTWJUTMPOBAHHOM Bonbl. Ha moslocKky yHUBepcalabHOM WMHAMKATOPHOM Oymaru
KalHMUTE 1Mo | Karie MOoJydyEeHHBIX pacTBOPOB M CPABHUTE OKPACKy MHAMKATOpa C
ATAJIOHHOM KON 3HaueHut pH.

3anuce oannvix onvima. 1. 3anoaHure TadauIy:

Okpacka
Bemecta YHHUBEPCATILHOTO pH Cpena pactBopa
WHMKATOpa
H,O
Al(SO4);
Na,SO3
NaCl

2. Hanumure ypaBHEHHUs peaklMi THAPOIU3a COJIEH B KPAaTKOW W TMOJHOM
MOHHO-MOJIEKYJISIpHOUN (popMmax, a 3aTeM B MOJIEKYIISIpHOU (hopMme.



OnbITNe 2. BiusiHue TeMnepaTypbl HA CTENleHb THAPOJINA3A COJIH
PeaktuBbi: 0,5 v pactBop CH3COONa, unaukatop denondraienn, Boaa
TUCTHJITUPOBAHHAS.

BoinosiHenune pa6orsl. Buecute B ABe mpoOupku no 5 kanens 0,5 H pacTBopa
arierara HaTpus W JAUCTHIUIMPOBAHHOW BOJBI,  J00aBbTE MO OJHOW Karuie
dbenondranenna. OnHy NpoOUPKY HarpenTe Ha BOJISIHON OaHe, IPYTryl0 OCTaBbTE B
Ka4eCTBE KOHTPOJIbHOM.

3anuce dannvix onvima. Hanuimure MONEKyIspHOE, IOJTHOE U KPAaTKOE HOHHO-
MOJIEKYJISIPHOE YpaBHEHHUE PEAKIMU TUIPOJIM3a COJIM alleTaTra HaTpHsl.

OnbiT Ne 3. BuidsiHue CHJIbI KMCJIOTHI M OCHOBAHUA,
00pa3yIIuX COJIb, HA CTeNeHb IMAPOJIN3.

PeaktuBbl: kpuctaumueckue Na,COz u Na,SOs, Boa nuctuiimupoBaHHast.

Boinoninenne padorbl. B e mnpoOupku Haneiite mo 10 kamenb
JTUCTHJTUPOBAHHON BOJBI U M00aBbTe 1o 1 Kare denondranenna. B nepsyro
npoOupPKy 100aBbTE 2 MUKPOIIINATENS KPUCTAUIMYECKOTO0 KapOoHaTa HATpHUsl, BO
BTOPYIO — CTOJIBKO XK€ CYIb(UTa HATPHUSI.

3anucy dannvix onvima. 1. Hanumure ypaBHEHUS peakuil THAPOIN3A COIEH
B KpPAaTKOW M TIOJTHOW MOHHO-MOJICKYJISIPHOU popMmax, MOJIeKyIsipHOU Gopme. 2.
OObsicHUTE, TOYEeMY OKpacka geHoyipTarernHa B MpoOUpKax pa3anyHa.

OnoiT Ne 4, HHouHblil rUApPOIHU3
Peakrussbl: 0,5 H pactBopbl cosierr Alx(SO4); u NaxCOs.
BobinosiHenne padorel. BHecute B npobupky no 5 kamens 0,5 H pacTBopa
cynb(ara amomuaus 1 0,5H pacTBopa kapOoHaTa HaTpHsl.
3anucey 0anHvix onvima. Hanummure B MOJNEKYIAPHOHM, KPATKOW U MOJTHOU
MOHHO-MOJIEKYJISIpHOM (popMax ypaBHEHHUs peakiuii: a) oOpa3oBaHusi KapOoHaTa
AIIOMUHUS; 0) TUAPOIN3A KapOOHATA ATFOMUHHUS.

KOHTp OJbHBIC BOIIPOCHI

1. Hanumwre MOJEKYISIpHbIE W HMOHHO-MOJICKYJSPHBIE YpaBHEHUS peaKIui
TUJIPOJIK3a COJIel: KapOoHaTa HaTpusl, XJIOpUIa MarHus, CHIIMKaTa Kalvs, Cyabhuaa
Oapusi, pocdara HaTpUs, HUTpATa CBUHIIA.

2. Uto moka3bIBaeT cremneHb ruaponu3a? Kakwe (GakTopbl BIHSIOT Ha CTEIICHD
TUapoIn3a?

3. Kak B3auMOCBsI3aHbl KOHCTAHTA U CTEIIEHb TUIPOJIN3a?

4. Boxnblie pacTtBopbl Kakux u3 npuBeaeHHbIX coiei: Na;COs; NaNO,; BaS;
ZnCl; wumerot pH >7 ? OTBeT moarBepauTe.

5. Boanbie pactBopbl Kakux cojeii: CuBry; Pb(NOs),; Mg(NOs)z; NH4Cl umeroT
pH< 7 ? OtBeT noareepaure.

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

7. Yemy paBen pOH 0,00011 pacTBopa yKCYCHOU KUCIIOTBI, €CJI CTEIIECHb
nucconuanuu pasHa 10%?

8. Uemy pasen pH 0,01 m pactBopa NH,OH, cunTas crenenp auccomuamnum
pasHoii 0,17



9. Kak BnusieT yBenudueHue TeMIepaTypbl pacTBOpa Ha CTEMEHb THApOoIn3a?
10. Kakyro cpeay umerot Boaubie pacTBopsl coei: NasPOs; NHsNO3; AICI5?

TecToBBIC 32 1aHUA

1. I'naponusy moaBepratoTcs COMu
1) KCI

2) NaCN

3) CH;COONa

4) NaNOs

2. I'maponu3y He MOABEPTarOTCs COJH
1) NHsNO3

2) AIClI;

3) BaCl,

4) NapSOq

3. [TonHOMY TUIpOJIN3Y HOBEPTAOTCS COIU
1) Fey(COs3)s

2) Al(SO.)s

3) FeCls

4) Al,S;

4. 3nauenne pH<7 umeroT BoJIHbIE pACTBOPHI COJIEH
1) Cr(NOs);

2) Na,CO3

3) CuSO4

4) BaC|2

5. 3nauenne pH>7 uMerOT BOAHBIE PACTBOPHI COJIEH
1) Ba(N03)2

2) Zn(NO3)2

3) NaCH3COO

4) K5S

6. Vpasnenne COz>+HOH === HCO3 +OH OTHOCHTCS K THAPOJIH3Y COJIH
1) Ca(HC03)2

2) Alx(COs)s

3) K2CO3

4) KHCO3

7. OCHOBHBIE COIM 00pPa3yIOTCs MPU TUAPOIIU3E

2) AlLS3

3) K3PO4

4) CuSOq4



8. Jlakmyc oKpalmBaeTcsi B pO30BbIi LIBET B paCTBOpax CoJieh
1) Alx(SO4)3

2) Na2C03

3) KzS

4) ZnCl;

9. Kucneie conu 00pa3yroTCsl IPY THIPOTU3E
1) CuSOs4

2) CaS

4) Nazs

10. denondranenn npuodbpeTaeT MAIMHOBYIO OKPACKy B pacTBOpax coJieit
1) AICI;
2) KNO,
3) NaS
4) K;SiOs
Keiic-3apanue o reme
KecTtKoCcTh BOJBI

Emununein u3amepenust xectkoctd (OK) Bomer B cucreme CU  siBiseTcs
MOJIAIpHAs KOHIIEHTpanus dskBuBaneHToB (C.,,) B pacuere Ha 1 M pacTBopa.

Pa3MepHOCTb KeCTKOCTH [MOIb 3KB/M°®] UM YMCIEHHO paBHas eif BelMuuHa C
TIPUHATON Pa3sMEPHOCTBIO B XUMHUHU [MMOJIb KB/IM°]; ocieHss aBsiach OCHOBOM
M3MEpEHHUs KeCTKOCTH BoAbl B Poccuu 1o 2005 rona.

HoBass equHuWIla W3MEpEeHHS KECTKOCTH BOAbI B Poccunm — 3TO Tpamyc
sxectkocTH (*XK). Onun rpaayc xectkoctu pasen 20,04 mr Ca?* umu 12,15 mr Mg?*
B 1 M3 BOJIBL, T. €. YMCIIEHHO IPAyC JKECTKOCTH COOTBETCTBYET 1 MMOIb 2K6/mM°,

Ilo 3HaueHuto oO1el KeCTKOCTU MPUPOAHBIX BOJ YCTAHOBJIEHA ClIEYIOLIast
KJIacCU(UKALIMSL:

°K < 1,5 MMOJIB 9Kk6/IM°® — MaJast JKeCTKOCTb,

°3K = 1,5 — 3,0 Mmounb 9x6/ 1M — cpenHss,

°% = 3,0 — 6,0 MMOJIb 5K6/ IM° — MTOBBIIICHHAS,

°3K = 6,0 — 12,0 MMoOITb 9k6/ IM° — BBICOKAS,

°)K > 12 MMOJIB 9k6/ IM° — OYEHBb BBICOKAS JKECTKOCTb.

«Omnpenesienne o0mIEH KECTKOCTH BOAbI KOMILIEKCOHOMETPHYECKHM
TUTPOBAHUEM)



OOGopyI0BaHHe M PEAKTHUBBI: KOJIObl KOHUUECKHE BMECTUMOCTBIO 250 cM?;
OropeTka Ha 25 MJI, yKperieHHas B mTatuBe; (aphopoBbIil CTaKaHYHK JIJISl CIIUBA;
pactBOop kKomIuiekcoHa lll; GydepHbIiii pacTBOp; XpOMOTeH YepHbIN CrienuaTbHbIN
ET-00 (unaukarop).

Buvinonnenue ananuza. llpexne, 4yeM BOCIONb30BaThbCs OIOPETKOU, €€
BBIMOWTE, JOOMBAsICh, YTOOBI KHUAKOCTh CTEKJIa CO CTEHOK PaBHOMEPHO, HE
OCTaBJIsIsl Karelnb. 3areM OIOpeTKy TpU pasza OIMOJOCHUTE padOYuM pacTBOPOM,
KOTOpBIM Oynere TuTpoBarh (pactBopoM komiuiekcoHa III). C momoiibio BOpOHKHU
OIOpETKY HAIOJIHUTE PACTBOPOM BBIIIE HYJIEBOTO JIEJICHUS, 3aOJHUTE OTTSHYTYIO
TPYOKy («HOCHKY»), Clefisl, 4ToObl B HE He ocTaBajioch Bo3ayxa. [locie 3toro
00s13aTeNIbHO yOepUTe BOPOHKY M YCTAHOBUTE PAacTBOP Ha HyJieBoe JelieHue (1o
HUKHEMY MEHHUCKY).

BrlinonHsis TuTpoBaHue, ClieAyeT COOMoAarh CleAYIOIUe NpaBua.

1. Kaxxgoe TuTpoBaHue HAYMHAIOT C HYJIEBOTO JIEJIEHUS IIKAJIbl, TaK KaK MpH
3TOM KOMIIEHCUPYIOTCSI MOTPEIIHOCTH KATMOPOBKHU OIOPETKH.

2. TurpoBaHue MpPOBOIAT HE O4YE€Hb OBICTPO (3—4 Kamiu B CEKyHAY), HHAYE
pacTBOp He OyAeT BOBpEMsI CTEKaTh CO CTEHOK M OTCYET OKAYKETCSI HEBEPHBIM.

3. O0ObeM pacxoAyeMOro Ha TUTPOBAaHUE PACTBOpPA HE JIOJDKEH IMPEBHIIIATH
€MKOCTH OJHOM OropeTku. OTcueTr o0beMa Mociie BTOPUYHOTO HAOJHEHUS! CUIIBHO
CHM)KAET TOYHOCTh OIIPECIICHHUS.

Xo00 onpedenenusa. B THIaTEIbHO BBIMBITYIO KOJOY [UIsi THUTPOBAHUS
oTMepbTe mumeTkoir Mopa 100,0 cm® mcciemyemoil BOAbI M TIpuieiTe 5 cm®
aMmMOHMITHOM OydepHoii cmecu. Baecute Ha koHme mmartens ~20—30 mr cyxoi
CMECH MHJIMKATOpa C XJIOPUJOM HATpHUS JO MOSBJICHUS XOPOILIO 3aMETHOM, HO HE
OYEHb TEMHON BUHHO-KPACHON OKPACKH.

TurpoBanme. [lpubapnsiiTe Mo KarisiM KOMIUIEKCOH K BOJE MEJICHHO,
MOCTOSIHHO BCTpsixuBas KoJIOy ¢ BOJOM, HaOmmofas 3a OKPAcKoil pacTBopa.
TutpyiiTe 10 mepexoia OKPacKu U3 BUHHO-KPACHOW B rOJIyOyr0 OKPacKy OT OJIHOM
JUIIHEeW Karui tutpanTa. JlanHble 3aHecuTe B Tabnuiy. [loBTopuTe TUTpOBaHUE
2—3 pa3a U U3 CXOMAIIMXCS OTCUYETOB BO3BMHUTE CPEIHEE 3HAYECHHUE. 3AHECUTE
JTAHHBIE IO TUTPOBAHUIO B TAOIUIY

Tabnuua — JlaHHbBIE TUTPOBAHUS

O6uyo xkectkocTh Boasl (Ca?* u M@?* na 1 1) BerumcuTe 1o opmyIe:

3

No i/ Vg, cM3 V1, em3 Cr, moub/mm3
1 100
2 100 0,05
3 100
Vi + Vo4V
Vr(ep) = B




CrVr -1000
Vg ’
rac CT — MOJIIpHadA KOHIOCHTpAalWA S9KBUBAJICHTOB paCTBOPA KOMIIJICKCOHA I“,

K= MMOJIE/mM° wa K

V1 — cpemnuii o0beM paboyero pacrBopa KOMIUIEKCOHA, 3aTpayeHHBIM Ha
TUTPOBAaHHUE, CM>,;

Vg — 00beM BOJIBI, B3ATHIH IS OTIPE/IENEH s KECTKOCTH, CM-.

1000 — koo punmenT nepecuera Ha 1 >,

CpaBHHTE pe3yJbTaThl pacdeTa ¢ JaHHBIMH (CM. BBIIIIE) ITOKa3aTelIel KayecTBa
BOJI U CJI€JIATE BBIBOJI O KECTKOCTH UCCIIETYEMO BOJIBI.

Keiic-3ananue no reme «/ucnepcHnie cucTeMbi»
«IlosryyeHue ¥ CBOMCTBA KOJLJIOMJAHBIX PACTBOPOB)

3ananue 1. [lonyyenue 2ensi KpEMHUEBOU KUCIOTBI

ITomectuTe B mpoOupky 5—6 kanensb pactBopa Na,SiOs; u 106aBbTe 2—3 Karum
2 u pactBopa HCI. OtmeTbTe XapakTepHble MPU3HAKN MOTy4yeHHOTO rems. Kakue
YCIIOBUS ATOTO OTbITA UCKIIOUUIINA TIOTYYEHUE 30151 KPEMHUEBOM KUCIIOTHI?

3ananume 2. IlonydeHue 305151 KPEMHHMEBOM KHCIOTHl KOHJEHCAIMOHHBIM
METOA0M

[Tomectute B aBe npodupku mo 1—2 karm pactBopa NaSiOs u npru6asbTe 2—3
M pactBopa HCI mmotHocTeio 1.05. HaGmromaiiTte oOpa3oBaHue MpoO3pavHOTO
pacTBOpa clierka MEHbIIEeN MOJBUKHOCTH, YEM Y UCTUHHBIX PACTBOPOB.

VKaxuTe TUN PEAKIHM, JEKAIIEW B OCHOBE KOHJCHCAIMOHHOTO METOAa
MOJIY4EHUS! KOJJTIOMAHOTO PacTBOpa KPEMHHUEBOM KUCIIOTHI.

CocrtaBbTe (OpMYNy MHUIIEIIIBI 30J151 KPEMHUEBON KHUCIIOTHI, YKOKUTE 3apsij
rpanyibl. Kakue gpakTopsl 00yCIOBIMBAIOT YCTOMUYUBOCTh MULIEIIIBI KOJIJIOMJIHOTO
pacTBOpa KpEMHUEBOM KUCIIOTHI?

3apanue 3. Koarynsuus KOJUIOMIHOTO pacTBOpA MPU €ro HarpeBaHUU.

ITomecture oOmHY MNPOOHUPKY C KOJJIOMJHBIM PacTBOPOM KPEMHHEBOM
KHUCJIOTBI, MOJYy4YEHHON BO BTOPOM OIIBITE, HA HArPETYI0 BOJAAHYIO O0aHi0. OObICHUTE
MOSIBJICHUE CTYACHHCTOTO Ocajka B MpoOupke. Yem BbI3BAaHO HapyIIECHUE
KMHETUYECKOTo (hakTopa yCTOMYMBOCTH KOJUIOMHOTO pacTBOpa?

PactBop BO BTOpOI MpoOUpKE UCHOJIB3YHTE B OMBITE 5.

3ananmue 4. Ilosnydenue 30151 THAPOKCHIA TPEXBAJEHTHOIO Kejle3a

Harpeiite 20 M3 IUCTHIUIMPOBAHHOW BOJBI JO KHUIICHUS B XUMHYECKOM
CTaKaHYMKe eMKOCThI0 50 mu1 Ha snektporuiute. CHUMHUTE C TUTMThI HarpeThlid
CTaKaHUYUK C coONtoJieHueM npaBmwi Th u, MOCTENeHHO MepeMennBas CTEKJISTHHOMN
nayoukoir, BHecuTe 30 Kamenb pactBopa xiopuma skenesa (ll1).ITomydennsrii
pacTBOp CHOBa HAarpeTe W MPOKUMOATUTE B TeueHue 1-2 MuHyr. CoXpaHuTe
KOJUTOWJIHBIHN pacTBOp ruapokcua sxene3a (1) ams ombita Ne 5.



VYKaXuTe TUI pPEaKLUH, JIEXKAIEW B OCHOBE KOHICHCALMOHHOIO METoAa
HOJTy4EeHUs KOJIJIOUHOTO pacTBopa. [losicHuTe posib BOJIbl, BBEIEHHOI B OOJIBIIIOM
KOJIMYEeCTBE B Haudayie ombiTa. OTMEThTE LBET NoJydeHHoro pactBopa Fe(OH)s B
KOJUTOMTHOM COCTOSHUU. OOBSCHUTE HATMYME MOJOKHUTEIBHOTO 3aps/ia TPaHyIIbl
MHLIEIIIIBI 30J151 TUIPOKCHIA TPEXBAJIEHTHOTO JKeje3a.

CocraBbTe (hopmMyTy MUIIEIUIBI 307151 THAPOKCUIA TPEXBATIEHTHOTO JKele3a.

Uro mpou3oieT, eciu K ajJMKBOTE MOJYYEHHOIO KOJJIOMJIHOIO pacTBOpa
n00aBUTh MO KaruisiM pacTtBop cyiabdarta amomuHus? OTBET MOTHUBHPYHTE C
no3unuu npaswia lynene-I"apau u cyTtu npouecca ruipoyin3a, B KOTOPOM MPUMET
y4dacTue coJib altoMUHMs. Hanumure ypaBHEHUsI COOTBETCTBYIOIINX PEAKLIUM.

3anaHne 5. CoBmecTHan Roaryjasiivs KoJJOUJIHbIX PacTBOpPoOB

K xonmnonmHOMy pacTBOpy, NMOJTY4EHHOMY BO BTOPOM OIIBITE, IPUIIEUTE IO
KallIsIM ~ pacTBOp TMAPOKCHUAA TPEXBAJICHTHOIO JKejle3a [0 IOSIBICHUS
CTYZIEHHCTOro ocanka. OTMEThTE MOJYYEHHBIM B ONBITE PE3yJbTaT U JANTE eMy
MOTHUBHUPOBAHHOE MOSCHEHNE.

KOJI.]IOI/II[HOC COCTOSAAHHUEC BeIIIECTBA
TecToBbIE 3a7aHUA

1. CucteMsbl, B KOTOPBIX OJJHO BELIECTBO B BUJIE MEJIKUX YACTHIL] PACIIPEEIICHO B CPEAC
Jpyroro BEUIECTBA HAa3bIBAKOTCS ... .

2. COBOKYITHOCTb MEJIKHX YaCTHIl COCTABIISET AUCIEPCHYIO ... .

3. BemecTBo, B KOTOPOM paclpeesIeHbl MEIKUE YACTHUIIbl, HA3bIBAIOT AUCIIEPCUOHHOM ... .

4. Omynbcus, 370 ... .

— TyMaH

— MOJIOKO

— Ma3b

— CTPOMTENIBHBIA PACTBOP

5. A3po30ib, 370 ... .

— TyMaH

— MOJIOKO

—Ma3b

— CTPOUTENBHBIN PacTBOP

6. Cycnensus, 370 ... .

— TyMaH

— MOJIOKO

— Ma3b

— CTPOUTENBHBIA PaCTBOP

7.T'ens, 310 ... .

— TyMaH

— MOJIOKO

— Ma3b

— CTPOUTENBHBIN PACTBOP

8. Cucrema, oOpa3oBaHHas Ta30BOM JUCIIEPCHON Cpesior U KUAKOM nucrnepcHol (azoi —
310 ... .



— a’po30J1b

— OMYJIbCHSA

— CyCIIeH3Us

— reiib

9. Cuctema, 0OpazoBaHHAS KUIAKOW AUCTICPCHOW CPEOW M KHUAKOH IUCTIepCHO (a3oi —
370 ... .

— a’po30JIb

— OMYJIbCHS

— CyCHeH3us

— reiib

10. Ocoboe cTyaHeoOpa3Hoe KOUIOUTHOE COCTOSTHUE CUCTEMBI — 3TO ... .

— a’po30ib

— AMYJIbCUS

— CyCIeH3Usl

— relnb

11. CpoiicTBa KOJJIOUJHBIX PaCTBOPOB, XapaKTepHU3yrolieecs 0ecropsI0UHbIM XaOTUYHBIM
JBHKEHUEM KOJUTOMIHO-UCIIEPCHBIX YaCTHIL — 3TO ... .

— OpPOYHOBCKOE JIBUKCHHE

— muddysus

— ceJMMEeHTalus

— KOAryJIsIus

12. CBoiicTBa KOJUIOMAHBIX PACTBOPOB, XapaKTEPU3YIOLIEECS CaMOIPOU3BOIbHBIM

IPUPOJHBIM CMELIMBAHUEM PACTBOPOB — ITO ... .

— OPOYHOBCKOE JIBUKCHHE

— i dysus

— ceJMMEeHTaIus

— KOaryJIsIus

13. CaoiicTBa KOJUIOMJIHBIX pPacTBOPOB, XapaKTEPU3YIOLIEECS OCEJAaHUEM AUCIIEPCHBIX

YacTUI] MOA JeHCTBUEM IPAaBUTAL[MIOHHOTO MOJIS — 3TO ... .

— OPOYHOBCKOE JIBIDKCHHE

— i y3us

— ceJMMEeHTalus

— KoaryJysiuus

14. 3onp wonuma cepedpa ¢ MONOKUTETBHO 3apsSHKEHHBIMU TpaHyJIaMH B BOJHOU cpejie
KOH/ICHCAIIMOHHBIM METOJIOM, B OCHOBE KOTOPOTO JIE)KHUT peakiysi OOMEHa, MOXKHO IPUTOTOBUTH,
€CIii B N30BITKE PacTBOP

— K2SO4

- Agl

- Ki

— AgNO:3

15. CBoiicTBa KOJJIOUJHBIX PACTBOPOB, XapaKTEPU3YIOLIEECs pa3pylICHUEM KOJUIOMIHBIX
YyacTul — 370 ... .

— OpOYHOBCKO€ JIBUKEHHE

— i dysus

— ceJMMEHTalus

— KOAryJIsIus



Keiic-3aganue no reMe: OKMCIUTETIbHO-BOCCTAHOBUTEIbHbIE PEAKIMH C
Y4acTHEM CJI0KHBIX M MPOCTHIX BelleCTB-METAJJIOB

OnpbiT. Baussnue pH cpeabl Ha XapakTep BOCCTAHOBJIEHUSI IEPMaHraHaTa
KaJus

Peaktussi: 0,1 H pactBop KMnO4, 2 1 pactBopsl H,SO4 1 KOH, Na,SOs
KPUCTALTNYCCKHM, BOJA TN CTUIUTMPOBAHHasl.

Bobinonnenue padorsl. B Tpu npoOupku BHecuTe no 3—4 KaruiM pacTBOpa
nepMaHraHara kanvs. B mepByro mpoOupky go0aBpre 2—3 Kamum 2 H pacTBopa
CEpHOM KUCIIOTHI, BO BTOPYIO — CTOJIBKO %€ BOJIbI, B TPETHIO — TAKOE K€ KOJIMYECTBO
2 H pacTBOopa THApPOKcHIA Kaaus. Bo Bce TPOOHMPKH BHECHTE IO OJHOMY
MUKPOIITATENNI0  KPUCTALIUYECKOTO  Cyab(uTa HATPUS ¢ TEpeMelanTe
coJiep>)kuMoe mpooupok. OTMEThTE U3MEHEHUSI OKPACKU B TTPOOUPKAX.

3anucey danueix onvima. 1. Hanumure ypaBHEHUsI peaklMii BOCCTaHOBIICHUS
NepMaHTaHaTa Kalus B KUCIOW, HEUTPAIbHON M MIEIOYHOM Cpeax, YIUTHIBAS, UYTO
nepmanranatr uon MnOy uMeeT QHONETOBYIO OKpacKy, MaHTaHaT noH MnQOg* —
3€JICHYIO0, 4 UOH Mn?* GecuBeTreH, 0caIoK Oyporo nBera — okcua maprania (IV) -
MnO..
2. MeTtotom 3J1eKTpOHHOTO OanaHca moadepuTe KodhOUIMEHTEHI.
3. VKaxuTe OKUCITUTEINb, BOCCTAHOBUTENb, MPOIIECCHI OKUCIICHHS, BOCCTAHOBIICHHUS.
4. 1o KakoW CTENeHW OKMUCIEHUS BOCCTAHABIMBACTCS IEpMaHraHaT Kajlus B

pactBopax, umeromux pH > 7, pH = 7, pH < 7? CKoOJIbKO OKHCIHUTEIbHBIX
SKBUBAJICHTOB cojiepkUTCs B 1 Mmosib KMNO4 B KaXKJI0M U3 3TUX ClydaeB?

OmnpbIT 1. OTHOIIEHHE METAJITIOB Pa3HOH AKTUBHOCTH K KHCJI0TAM-
OKHCJIHUTEIAM, KHCJI0TAM-HEOKHCIUTEISIM U PACTBOPaM LIeJI04eil.
A) XuMHYeCKHe peaKiMd MeTAJJIOB ¢ KOHIEHTPUPOBAHHOM CEPHOM
KHCJI0TOM

Konyenmpuposannass  cepnas  kucioma  3a  cuem — MAKCUMATIbHOLUL
NOJIONCUMENILHOU  CMeneHy  OKUCIeHUs YEeHMPAIbHO20 JleMeHma  A671Aemcs
KUCTIOMOU-OKUCTUMENLEM.

Ilpu e63aumooeticmeuu Konyenmpuposaunoi ceproti kuciomsl HySOs ¢
MEMANAMU BO3MONCHBIMU NPOOYKmamu eoccmanosnenus asnaiomes: SO2z; S; HaS.
Cmenenv eoccmanoenenus S*® sagucum om axmuenocmu memannos. Hanpumep,
KOHYEHMPUPOBAHHAS CEPHASL KUCTIOMA 80 CCIMAHABIUBACTNCAL:

a) neakmugHvimu memaJiiamu 00 SOy,

0) memannamu cpeonell akmueHocmu (mexcoy Mn u H,) nocieooeamenvro om
SO, 0o S°

8) axmuenvimMu mMemaniamu (cmosiwuu nesee Mn) 0o HaS

Ha memannwt Cr, Fe, Al, Au, Pt HySOs(x) He Oeiicmeyem npu Hu3Kux
memnepamypax.

Boinotnenune. IlomMectuTe B TpU MPOOHMPKH MO KYCOYKY META/UIOB — MEJIH,



IIMHKa ©W Maraus. B Kaxayilo mnpoOupky 100aBbTe CcepHyio  KUCIOMY
KOHUEHMPUpOB8anHyio, 9To0bl OHA TIOKPBhUIA MeTaIbl (paboTaiiTe B BBITSIKHOM
mKady npy BKIOYEHHOW BEHTHIIALMM!).

3aganue. 3anuch JAaHHBLIX ONBITA.

Onuunre HaOIIOEHUS.

CocTtaBbTe ypaBHEHUSI COOTBETCTBYIOIIMX PEAKITUH.

+6

Cu® + H,SOu(k) —
7Zn° + HpSO4(x) —

MgP + H,SO4(k) —

PaccraBbTe KOA(DPUIIMEHTHI METOJOM DJICKTPOHHOTO OanaHca. YKakKHTE
BOCCTAHOBHTEIIb, OKHUCITUTEIIb, a TAK)KE IIPOIECChI OKUCICHUS M BOCCTAaHOBICHUS.

b) XuMnueckne peakunu MeTaLJI0B ¢ pa30aBJIeHHOI CepHOM KUCI0TOM

[TomecTruTe B TpU MPOOMPKH MO KYCOUKY METAIIJIOB — MEJTU, ITMHKA U MarHUI.
B xaxmyro mpoOupky no0aBbTE cepHylo Kuciomy pazdoasieHHylo, 4ToObl OHa
MOKPBIJIa METAILTBI. B Mosiekyie pa30aBIeHHOW CEpHOI KUCIOTHI POJIb OKUCIATEIS
BBIIIOJIHSIET HOH Bogopoaa H'.

3aganue . 3anuch JAHHBIX ONBITA.

Onumure  HaOMIOIEHMUS. CocraBbTe YpaBHEHUS  NPOMEKaAroUujux
COOTBETCTBYIOLIUX peakiuii. PaccTaBbTe K0OADGUIIUEHTH METOIOM SJIEKTPOHHOTO
OanmaHca. YKaKuTe BOCCTAaHOBUTENb, OKUCIIUTENh, & TAKXKE MPOIECCHl OKUCICHUS U
BOCCTaHOBJICHUSL.

Cu® + H2SO4(paz6) —
Zn° + HySO4(pazd) —
Mg° + H2SO4(pa36) —

B) Xumnyeckue peakiuuu MeTaJJIOB €O HIeJI0YAMU

C pacmeopom wenouu 83aumooeticmsyom Memaisl, OKCUObL U 2UOPOKCUObL
KOMOopwvIX 0011a0arom amgpomepHuiMu C8OUCMBAMU.

BobinosiHenne 3axanus. 3 Tpex npemiokeHHsIX B onbiTax A u b mertamios
BbIOEpUTE METaUl, UMEIONIMH aM@oTepHble CBOMCTBA CBOUX OKCHJIOB U
TUJIPOKCUOB, TIPH 3TOM CTOSIIIHHA IO BOJOPOAA B PSAIY CTAHIAPTHBIX DJIEKTPOIHBIX
noteHnuanoB. OMmycTuTe METal B MPOOUPKY C PACTBOPOM THAPOKCHIA HATPHUS.

3aganue .3anuch JaHHBIX ONbITA.

Onumute HaOmoaeHusa. CocTaBbTe ypaBHEHHE COOTBETCTBYIOIIEH peakuuu. B
NPOAYKTaX peakmuu 3Toro MeTama ¢ pactBopoM menodn NaOH ykaxute ero



pacmeopumylo - KOMnjiekcuyio conw. PaccraBbTe KOI(POUIHMEHTH METOJI0M
AJIEKTPOHHOTO OajlaHca. Y KaKUTe BOCCTaHOBUTEb, OKUCIUTEIb, a TAK)KE MPOIECChI
OKHCJICHUS ¥ BOCCTAHOBJICHHUS.

KoHTpoJibHBIE BONIPOCHI
1. Yto Ha3bIBaeTCsl CTeNeHbI0 okuciieHus? Kak ee onpenenstor?
2. OmnpenenuTe CTENEHb OKHUCIEHUS Xpoma B cienytomux coequHeHnsx: KoCrOy,
CI’203, NaCI’Oz, Cr2(804)3, CfClz, Nag[Cr(OH)e]
3. JaliTe ompeneneHus MOHATUSAM «OKUCIUTENb, BOCCTAHOBUTENbY, MPUBEIUTE
IIPUMEPBI BAXKHEHILNX OKUCIUTEIEN U BOCCTAHOBUTEIIEH.
4. YKaxuTe, B KaKUX U3 MPUBEJICHHBIX HUXKE MPOIECCOB MPOUCXOIUT OKUCIICHUE,
a B KaKMX — BOCCTAHOBJIEHHE?

MnO;, — Mn*%3, SnO — SnO,; CI* — CIOs!; NH; —NO
Al— AlIOZ*; S°— S2; MnO; — Mn° ; Pb* — Pb*™2.
Mg*? — Mg ; PH3 — H3PO, ; AIO;* — Al; Fe*®— Fe*.
P,0s — PH3; MnO;! — Mn; Fe*? — H,FeO,; Mn*>— MnOs.
NH; — NO; Fe — Fezog; SnO, — SnO; CI’OZ2 — CrO.
Zn0O;* — Zn; PbO — PbO,; NO;' — NHj3; CrO ;> — Cr
BrO;' —Bry; Ni(OH); — Ni(OH)2; MnO,—MnO,'; S—SO2.
NO;*— NO;'; Al — AlO;*; Cl,0; — CIO™; Mn*™ — MnO}?
Mn*2— MnO,?; C1"" — HC1; FeO;! —Fe; SO;* — SO2.
lL— 10 ;1 : MnO,; — Mn; NO — NHs; H,S — SO..
5. Kakme w3 crenylommx peakluil  OTHOCATCS K  OKHUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIM ?
NH.Cl = NH; + HCI
Zn + 2HCI = ZnCl; + H;
2Na + 2H,O = 2NaOH + H;
CaO + SO3; = CaSOq
NaOH + HNO3; = NaNO3 + H,O
[Touemy?

6. Kakue cBoicTBa MPOSBIAIOT B OKHUCIMTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITHIX
BEIIECTBA, UCXO/IS U3 CTEIICHU OKUCICHUSI DJIEMEHTA, yKa3aHHOTO B ckoOke? JlaiiTe
MOTHUBHUPOBAHHBIN OTBET.

H,SOq4, H,S, SO3 (S)
Mn, KMnQg4, MnO; (Mn)
K>Cr,07, Cr, Cr,03 (CI’)
HNO,, NHs, NO (N)
Fe, FGQOg, H,FeOq (FE)
KoMnOg4, Mn;07, MNO  (Mn)
SOy, S, H,SO4 (S)

HC1, Cl,, HC10, (Cl)



MoO, Mo, MoO:s. (Mo)

K2CrQy4, Cr, NaCrO, (Cn)
7. Wcnonb3ysh METOJ 3JEKTPOHHOro OanaHca, MoAOEpUTE CTEXUOMETPHUECKHE
KOBCI)(l)I/IL[I/IeHTBI, OIIPCACIINTC OKHUCIINTCIIb U BOCCTAHOBHUTCIIb, IIPOICCCHI OKNCIICHUA

1 BOCCTaHOBJICHHUS, TUII cienyronux OBP:
Cu + HNO; — Cu(N03)2 + NO + H,0O
P + H,SO, — H3PO, + SO, + H,0O
Cl, + H, O — HCIl + HCIO,
NH4N02 — N2 + HZO
HS + HIO; — S + J, + H,0O
S + KOH — K5;S + K;SO; + H,O
KMnO; — KoMnOs + MnO; + O,
HCIO, + H,SO3 — HC1 + H,SOq4
NH; + O, — NO + H,O
Cu+ HNO; — Cu(NO3)2 + NO + H,0O

Keiic-3aganmne no reme «I'aJJbBaHHYECKHE DJIEMEHTHI»
Onbir 1. TanbBanuyeckud ieMeHT THna Jlanmasa-Axkodou ¢

KOHIEHTPALMOHHOM MOoJIsIpu3aiu e

IIpuGops1 u peakrussbl: pactBopsl: CuSOs, 1 H, ZnSO4, 1 H, KC1 (Hackim.);
3JIEKTPOJIbI — IIUHKOBBIM M MEIHBIA; BOJBTMETP; CTaKaHbl BMECTUMOCTHIO 200 M1,
MOJIOCKH (PUITHTPOBATLHOM OyMaru.

BbinosHenne padorbl. (O3HAKOMBTECH €O CXEMOW TIaJbBAHHMYECKOTO
3JIEMEHTA.

B nBa cTakana HaJieTe pacTBOPHI OJIMHAKOBOW KOHIICHTPAIUH I MoITB/aM®:
B TIEPBBI — Cyb(daTa 1MHKA, BO BTOPOH - Cyiab(daTa MeIu.

OnyctuTe B PAacTBOPHl CBOMX COJIEM IMHKOBYIO M MEIHYIO IUIACTUHBI,
COCIMHUTE MX MOCPECTBOM MEIHOW MPOBOJIOYKU C TraibBAaHOMETPOM, COOJr0/1ast
MOJISIPHOCTH.

JlBa crakana Ha 200 cm® (1), snekrpoast (2), coeMHUTENLHBIE POBoAA (3), SAEKTPOIUTHEIMA
MOCTHK (4), TanbBaHOMETD (5).



«3aMKHUTE» PacTBOPHI B CTaKaHAX 3JIEKTPOJUTHBIM MOCTHKOM, 3aMOJIHEHHBIM
HaCBHIIICHHBIM pacTBopoM Xjopuaa kamusi KCI, mpuroroBienHom Ha arap-arape,
T.€. 3AMKHUTE TaJIbBAHUYECKYIO 11eMb. Uepes MaTh MUHYT MOC€ 3aMbIKaHUs 1EMU
U3MEpbTE BOJHTMETPOM HAINpsHKEHUE pabOTAOIIero 3JIEMEHTa (TOYHee MaJeHHe
HaANPSDKEHUS, 3aBUCAIIEE OT COMPOTUBIICHUS FaIbBAHOMETPA).
3amanne. 3anuch JaHHBIX ONbITA.

1) 3adukcupyiite mokazanusi BOIbTMETPa: Egacruu = B,

2) PaccunraiiTe TEOpPETHYECKH HAMpPSIKEHHE TaTbBAHUYECKOTO JJIEMEHTA,
HIOJIB3YSICh 3HAYEHUSIMH CTAHIAPTHBIX MIEKTPOIHBIX MOTEHIMAIOB Ereop = B,

3) Boerumcure KITJ] n3ydaeMoro rajibBaHHYECKOTO DJIEMEHTA:

KHI[ = EcpaKT./Efreop. -100 %.

4) OOBsicHUTE IPUYUHY BOZHUKHOBEHUS IBOMHOTO AJIEKTPUYECKOTO CJI0S Ha
TPaHUIIE METAJUI-PACTBOP €0 COJIM HAa IMHKOBOM M MEAHOM 3JIEKTPOjIaxX.

5) CocraBbTe YypaBHEHHS pEaKIMii, TNPOTEKAIOIIUX Ha AJIEKTPOaaxX
ralbBAHMYECKOTO 3JIEMEHTa, M CyMMAapHOE YpPaBHEHHE XHUMUYECKOW peaklnd, B
pe3ynbTaTe KOTOPOH BO3HUKAET AJIEKTPUUYECKHUIM TOK B IAHHOM DJIEMEHTE. Y KaKUTE
THUII PEaKIINH.

6) Ilosichure, mouemy Ha mnpakthuke JJ[C TanbBaHMUUECKOTrO HJIEMEHTa
MEHbIIIE, YEM TEOPETUYECKH PACCUMTAHHAS BEIMYMHA?

7) SBnsieTcss MaHHBIM TaJlbBaHUYECKUU 3JeMeHT oOpaTtumMbiM? OTBET
MOTHUBHUPYUTE.

8) VkaxuTe, mpH KakKMX YCIOBUAX padoTa JaHHOTO TaJbBAaHHUYECKOTO
AJIIEMEHTA MOXKET MPEKPATUTHCS ?

9) Kakyio poap B paboTe TrajlbBaHUYECKOTO JJIEMEHTA BBITOJHSET
ANEKTPOJIUTHBIA MOCTHUK?

OnbiT 2. N3ydyenue padoThbl KOHIEHTPAUMOHHOIO TaJbBAHUYECKOIO
3JeMeHTa

Boinoninenne pa6orel. B 1Ba crakaHumka HaneWTe pacTBOpHI Cyibdara
IIMHKA Pa3HOH KOHIEHTPALlMU: TIEPBBI ¢ KOHIEHTpaueil 1 Momib/mM°, BTOpoi -
0,001 mMob/mm:

OnycTuTe B pacTBOPhHl IIMHKOBBIE MOJOCKH, COECIUHUTE HX IMOCPEICTBOM
MIPOBOJIOB C TaJIbBAHOMETPOM, COOJTIO/Iast MTOJISPHOCTH.

CoenuHuTe paCTBOPHI B CTaKaHaX JIEKTPOIUTHBIM MOCTUKOM, 3aIIOJTHEHHBIM
HACBHIIICHHBIM pacTBopoM xytopuaa kamust KCI.

3aganue. 3anuch JAHHBIX ONBITA.

OTKIJIOHSIETCS JIM CTpENKa rajibBaHoMeTpa’?

Paccuuraiite Teopetnueckoe 3HadeHue IJ[C 3TOro 3neMeHTa W CpaBHUTE
pacyeTHbBIC TaHHBIE C ONBITHBIMU BEJTUUYUHAMU

CocTaBbTe CXeMY KOHIICHTPALIMOHHOTO TaJIbBAHUYECKOTO 2JIEMEHTA!

(-)Anon (+)Karon



CocTtaBbTe 3JIEKTPOHHO-UOHHBIE YPaBHEHMUS, TPOTEKAIOIIHE B
MOJTYDJIEMEHTAaX: Ha aHOJIe; Ha KaTo/JIe.

Brruncnure noTeHan Kaxaoro 3JIeKTpoaa no ypaBHeHuto HepHcra,
MOJIb3YSCh TAOIHIICH CTAaHIAPTHBIX AIEKTPOIHBIX TOTCHIINATIOB

PaccuuTaiite 9/IC KOHIIEHTPAIIMOHHOTO TAIbBAHMYECKOTO JIEMEHTA.

KonTpoJsbHbie Bonpochl ['aibBaHn4YecKHe 3J1€MEHThbI

1. UYro npexacraBiasier coOoi raigpBaHuueckui dnemeHT (['D)?  Tumbl
raJiIbBAaHUYE€CKUX IJIEMEHTOB.

2.Kakue nporiiecchl MPOTEKAOT B rajlbBAHUYECKUX AJIEMEHTAX ?

3. W3 kakux o0O0s3aTeNbHBIX D3JIEMEHTOB COCTOAT PAa3IU4YHble KOHCTPYKIIMHU
raJiIbBAaHUYECKUX DJIEMEHTOB?

4. Kakoi snektpoj Ha3biBaeTca aHoaoM B ['9? Kakue nmpoiieccbl Ha HEM IPOTEKa.T
B XOJI€ peaKIuu?

5. Kakoi snektpon HaseiBaercs karogoMm B ['D? Kakue mpoueccel Ha HeMm
MPOTEKAIOT B XOJ€ PeaKIuu’?

6.Kakoil TuIl XMMHUYECKOM pEaKIUU CIYyKUT HMCTOYHUKOM IOCTOSIHHOTO
AIEKTPUYECKOro TOKa?

7.YpaBuenue HepHcra. B kakoil 3aBUCUMOCTH HaXOJUTCS MOTEHIIMAN 3JEKTPoaa U

aKTUBHOCTh MOHA (KOHIIEHTpaIlUs pacTBopa)?

8.JBnsiercs nu aneMenT tumna Jlanuans-SAko0u oOpaTuMbiM?

9.0 xakux nop Oyzaer paboTarh rajdbBaHUYECKHM d7eMeHT Tuna lanusinsa-SAkoou?
10. ABnenue nonsipuzanuu B I'D.

11. CymHOCTh aHOJTHOM MOJIAPU3AIUY.

12. CymHOCTh KaTOAHOM MOISPU3AIIH.

13. YCcTpoicTBO BOAOPOAHOTO IIEKTPOA.

14.Yemy paBna DJIC ranpBaHuyeckoro ajemeHTa? MoxeT ee Belu4rHa ObITh
MEHBIIIE WA PAaBHA HYIIO?

Keiic-3ananue mo reMe «3JIEKTPOJIM3 PACTBOPOB COJICi

OnbIT 1. D1eKTPOIM3 pacTBOPa MOAU/IA KAJTHUA C HHEPTHHIMU
3J1eKTPOAAMH

Oo6opynoBanne u martepuanbl. 1. Bomperamerp [N'odpmana (pucyHok ) 2.
Hcrounuk nocrosiaaoro Toka. 3. Moaun kamus KJ (10 %-brit pactBop). 4. Kpaxmain
(1 %-wr1it pacTBOp).

Boinonnenne. B npubop HayelTe pacTBOp HOAMJA Kauusi U A00aBbTE
HEMHOTO pacTBOpa Kpaxmana. Bkiatouute Tok. Uepe3 HECKOIBbKO CEKYyHJ Ha aHOJIe
MOSIBJISICTCS] CUHSISI OKpacKa, XapaKkTepHas JUisl HoJia B IPUCYTCTBUU KpaxMmara.

3aganme. 3anuch JAHHBIX ONBITA. DJEKTPOJU3 BHIPA3UTE YPABHEHUSMHU
OBP: na xarone u aHoJie, a TAK)KE CYMMapHOE YPAaBHEHHE PEaKIIHH.
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[Ipu monb3oBaHMM  BosbTaMeTpoM [opmana  BomOpOnI

O6Hapy>KI/IBaeTC$I MMOPKUTAHHUCM, a4 KHCJIOPOA — BOCIINIAMCHCHUCM TJ'ICI-OH_Ieﬁ JIYYHUHKH.

OneIT 2. DiIeKTPOJIM3 pacTBopa cyiabdara Meau ¢ HEPaCTBOPUMBIM
aHOA0M

Boinonnenne. B U-o0pa3Hyro TpyOKy (B OIBITE 3TO 3JIEKTPOIHU3EP) HAJIEHUTE
1o nojoBuHbl 0,1M pactBop cynbdara meau. B 06a kosiena onyctute rpaduToBbIE
3IIEKTPO/Ibl, COETMHEHHBIE C BHITPSIMUTENEM. BrinpsMutens noaxiounte B ceTh. B
TedeHue 3-4 MUHYT Yepe3 dJIEKTPOJIUT MPOIYCTUTE ANEKTPUUECKUHN TOK.

3ananme. 3anuch JaHHBIX onbITa. OTMETHTE, UTO HA AHOJI€ BBIJIEISIETCS ra3,
a Ha Kartoje KpacHbld Ha€r meau. CocTaBbTe CXEMY 3JIEKTPOJIM3a pacTBopa
cynb(aTa MeI1, HaUIIUTEe ypaBHEHHsI peaKiuii aHOTHOTO U KaTOAHOT'O MPOLIECCOB.

OnbIT 3. DJIeKTPOJIN3 pacTBOPA cyab(para Meau ¢ paCTBOPUMBIM AHOAOM
Beinosinenne. IlomeHANTE NONIOCHOCTh BJIEKTPOAOB B ombiTe Ne 3.
[Iponmyctute »snekrpuueckuid TOK. Ponb aHozma Temeph BBINOJIHAET MEb,
HaKOIUICHHAs Ha KaTtoe B onbITe Ne 2.
3aganue. 3anuch AaHHBLIX ombITa. OTMETHTE, 4YTO MaTEpUAl aAHOMA
(HaKoIUIeHHasT Menb) MepeHocuTcss Ha kKarod. CocTaBbTe ypaBHEHUS pEaKLUi
aHOJIHOTO U KaTOJHOTO MPOLIECCOB.

KoHTpoJbHBIE BONIPOCHI

1.BoxHBIi pacTBOp COAEpKHT cMech KatmoHoB CU®*, Zn?*, Ag'. B kakoii
MOCIIEIOBATEIbHOCTH ~ OyIyT BOCCTAaHABJIMBATHCSA yKa3aHHBICE WMOHBI  TIPHU
AIEKTpOnn3e?

2. Kakue OKHMCIUTEIBHO-BOCCTAHOBUTENIBHBIE TMPOILIECCHl MPOTEKAIT Y
3JIEKTPOJIOB TIPH AJIEKTPOJIM3€e BOIHBIX pacTBopoB coiieii: 1) KNOs; 2) CaCly;

3) ZnSO4? AHOJ yTOJIHHBIN.

3. Kakme peakiuu TPOTEKAIOT HaA OJJEKTPoJaX M Kakue MPOJAYKTHI
noJyiydatrorcsa npu asnektpoiansze NaOH: a) B pacmiaBieHHOM cOCTOsIHUU; 0) B
BOJHOM pacTBOpe?

4.KakoB MOPSIOK pa3psiIKu KATHOHOB HA KaTOJ€ MPHU DJIEKTPOTIU3E BOITHBIX
PacTBOPOB AJIEKTPOIUTOB?

5.KakoB mopsIok pa3psAaKd aHWMOHOB Ha aHOJNE NMPHU AIEKTPOIM3E BOIHBIX
PacTBOPOB AJIEKTPOJIUTOB?

6.Kakue Bumbl smexTtponusa paznuyaror? OT KakuxX (PakTOpOB 3aBHCST



0COOEHHOCTH TpoIlecca EKTPoan3a?

7.1lpuBeauTe nMpuMepbl HEPACTBOPUMBIX HHEPTHBIX JIEKTPOJIOB.

8.Kakue nsnekTpoapl ciy’)kaT B KadeCTBE AaKTUBHBIX JJIEKTPOJOB IIpHU
MPOBEICHUU BJIEKTpoIn3a’?

9.0T kakux (paKTOpPOB 3aBUCHUT IMOCIEIOBATEILHOCTh PA3PSIKU AHHOHOB Ha
agonue?

10.Kakue MeTaibl HeNb3sl MONYYUTh 3JIEKTPOJIM30M BOJAHBIX PACTBOPOB HX
coJien?

Keiic-3aganue mo reme

« Koppo3us u 3amuTa MeTalJIOB M CILIABOB
OmnbiT 1. Koppo3usi npy KOHTAaKTe ABYX Pa3HOPOJAHBIX METAJJIOB.
HccnenoBanme mMexaHu3sMa 3JJIEKTPOXHMHUYECKOM KOppo3uu
MeTaJJI0OB
PeakTuBBI U MaTepHasbl: [IMHKOBasI U MeIHAs IJIACTUHBI C 3&KUMOM; 2 H
pactBop H2SO4, muctuiinpoBaHHas BoJa.
BrinosiHeHune. 3anoIHUTE XUMUYECKUM CTaKaHYMK Ha 2/3 pacTBOPOM CEpHOI
KHCJIOTBI.
OmnycTuTe B pacTBOP LIMHKOBYIO U MEJIHYIO IUIACTHHBI, CIIE/s, YTOObI IUIACTUHBI HE
KOHTaKTHUPOBAIU APYT € APYroM. 3aQUKCUPOBAThH BBIJEIIEHUE BOJOPOIA HA OJTHOM
U3 [JIACTHH.
CoearHNUTE € MOMOIIBIO 3aKUMa LIMHKOBYIO M MEIHYIO IUIACTUHBI, CIIEIs, YTOOBI
IJIACTUHBI KOHTAaKTUPOBAIH APYT € ApyroM. Yto nsmenuiocs? [louemy?
3ananme. 3anMch JAHHBIX OILITA.
1) CnenaiiTe BBIBOIBI, IO KaKOMY MEXaHU3MY IPOTEKAeT KOPPO3HsS METalia B
pPa3HBIX cClydasx: IpPU 3aMKHYTOM M PpAa30OMKHYTOH LENH TajlbBAHMYECKOTO
DIIEMEHTA.
2) Hanumure cxeMy KOPpO3HH LIMHKA B IPUCYTCTBUHA MEIU B KUCIIOTE.
OmnbiT 2. Koppo3us OLMHKOBAHHOI'0 M JIY’KEHOI0 JKejle3a B KUCJIOM cpele
Boinonnenne. B nBe nmpoOupku Haneiite Ha 1/2 ux oObema
JUCTUJUTMPOBAHHOM BOJIBI, U J00aBbTE MO 2-3 Kariau 2 H pacTBOpa CEpHOH
kuciotel u rekcaruanodeppara (I11) xamus K3[Fe(CN)g], koTopslit sBiIseTCS
YYBCTBUTENbLHBIM PEAaKTHBOM HAa HOHB  F€®* | ¢ KOTOpBIM JaeT cuHee
okpamuBanue. PacTBopsl  Xopolio mnepeMeniainTe najiouykoi. B ogHy mpoOupky
IOMECTHTE 2-3 KyCOUKa JIY?)KEHOI'O JKeJe3a, a B IPYryl0 - OLIMHKOBAHHOI'O JK€Je3a
(mpenBapUTENbHO HAPYUIUB NOKPBITUSA HAXKAAYHOM OyMaroi B IBYX CIIy4asx).
3ananue. 3amuch JAHHBIX OMbITA. B Kakoil mpoOupke cmycTs Bpemsl MOSIBUIIOCH
cuHee okpamuBaHue? CocTaBbTe CXEMY KOPpPO3UMU OLIMHKOBAaHHOTO KeJe3a ¢
HapYILICHHBIM MOKPBITUEM B KHCIOU cpenie. COCTAaBbTE CXEMY KOPPO3HH JIyKEHOTO
JKelle3a C HapyIIEHHBIM ITOKPBITHEM B KHCION cpefe. YKaXuTe INEpBUYHbBIC H



BTOPUYHBIE MPOIYKTHl JIEKTPOXUMHUYECKONW KOPPO3MH, a TaKKe, KaKUe HMOHBbI B
KHUCIJIOW CpeZie BBIIOJHSIOT POJib JACTOosipu3aropa’?

KoHTpoJibHBIE BONIPOCHI

1.[Touemy TeXHHUYECKOE KEJIE€30 MOJBEPTraeTCsl KOPPO3UHU B OOJIbIIIEH CTETIEHH,
4eM XUMHUYECKHU yncToe? JlailTe MOTUBUPOBAHHBIN OTBET.

2. Kak Oyzner BIMATH Ha KOPPO3MUIO IIMHKA KOHTAKT €ro ¢ HukeneM? Jlaiite
MOTHUBHPOBAHHBIA OTBET.

3. Amomunuil ckiieniad ¢ Menpto. Kakol u3 MeramioB OyleT moJaBeprarbes
KOPPO3H1H, €CIIU 3TU METAJUIBI TONAAYT B KHCIIYIO Cpeny?

4. IloueMy TeXHUYECKHE METAJUIbI MOJIBEPTAIOTCS KOPPO3UU
B OOJIBIIEH CTENEHU, YeM XUMHUYECKH YUCThbIe MeTalbl? JlaiiTe MOTUBUPOBAHHBIM
OTBET

5. B uem cyTh NpOTEKTOPHOM 3alUTHl METAILIOB OT KOPPO3UU?

6. [louemy TEXHMYECKMI IIMHK TIOJIBEPraeTcsi KOPpPO3WU B  OOJbIIEH
CTENEHU, YEM XUMHUUYECKHU YUCThIN? J[aiiTe MOTUBUPOBAHHBIN OTBET.

7. llepeunciure MeETOABI 3alLUTBI METALUIOB OT Koppos3uu. IIpusegure
pUMEpbl IPUMEHEHUS HEMETAUIMUYECKUX TOKPBITHH.

8. TloueMy mpu MOBPEXKIECHUU IOBEPXHOCTH JYKEHOIO 3>Kelae3a KOppOo3us
xene3a ycunuaercs? JlaiiTe MOTUBUPOBAHHBIN OTBET.

9. Kak Oynmer BIMATHL Ha KOPPO3UIO MarHWsi KOHTAKT €ro ¢ Mmenpto? Jlaiite
MOTHUBHPOBAHHBIN OTBET.

10.CranpHoe  u3genue  MOKpbITO  cepedbpom. byaer am coxpaHeHo
3alllUTHOE JICUCTBHME cepedpa mociae TOBpexaeHus mnoBepxHocTu? Jlaiite
MOTHBUPOBAHHBIN OTBET.

11. Kak Bnusier BenuuuHa pH cpejibl Ha CKOPOCTh KOPPO3UH KeJie3a U [IMHKa?
[Touemy?

12. Kak Oyaer BIusiTh Ha KOPPO3HIO Kejie3a KOHTAaKT ero ¢ Meapto? Jlaiite
MOTUBHPOBAHHBIA OTBET.

13. Kakue MNOKpBITUS HA3bIBAIOTCA aHOAHBIMH? KaToaHbIMu? IIpuBemute
MIPUMEPBI TAKUX MOKPBITUH.

14. Kakoii Meron sddexTuBHEe MpHU 3alUTE OT KOPPO3UU €MKOCTEH Jist
NEPEBO3KHU arpeCCUBHBIX XXHUAKOCTENH? OTBET MOTUBUPYHTE.

15. CranpHoe u3enue NoKpuITO cepedpom. byner nu noasepratbest KOppo3uu
CTAIbHOE W3JICTME TMpPU TMOBPEKICHUM 3alIUTHOTO MOKPHITHS?

16. B kakux cpeaax poib ACMOISPU3ATOPA BBITIOIHIET KUCIOPO/,
a B KaKUX CpeJlaX — MOHBI BOJIOPO/Ia MPHU SIEKTPOXUMUUYECKON KOppo3uu?

17. KakoBbl NEpBUYHBIE MPOLECCHl MPU DJICKTPOXUMHUYECKON KOPPO3UU
TEXHUYECKUX METAJUIOB U CILUIABOB?

18. Kako#i meTai1 moABepraeTcs KOppo3un MPpU KOHTAKTE JIBYX PA3HOPOJHBIX
METaJUIOB B CpeAax JIEKTPOIUTOB?

19. Yrto sBnserca MpOAYKTOM KOPPO3UH OLMHKOBAHHOTO KEJIE3a B KHUCION
cpene?



20. Yto sBisieTcss NpOJYKTOM KOPPO3UHU JYKEHOTO JKelie3a B HEUTpaIbHOU
cpene?

21. Kakue mapaMeTpbl OKa3blBAIOT BIMSHUE HA CKOPOCTh KOPPO3UHM IIPHU
KOHTAKTE Pa3HOPOJIHBIX METAJIJIOB?

TecTOoBBIE 3aaHUA

Bapuanr 1

1. B pacTBOp 3JIEKTPOJINTA, COJAEPKAIIET0 PACTBOPEHHbBIM
KHUCJIOPO/I, OIMMYCTUJIM IIMHKOBYIO IUIACTUHKY M IIMHKOBYIO IIJIACTUHKY,
YaCTUYHO MOKPBITYIO MeIbI0. B KakoM citydae nporiecc Koppo3uu
[IMHKA IPOUCXOAUT MHTEHCUBHEE? JlailTe cxemy mpolecca.

a) THTEHCUBHEE KOPPOIUPYET IIMHKOBAS TIJIACTUHKA;

0) MHTEHCHUBHEE KOPPOAUPYET IIMHKOBAS TUIACTHHKA, YACTUYHO
MOKPBITasi MEJBIO;

B) KOPpO3Hs IMHKA MPOTEKaeT 0e3 N3MEHCHHM.

2. YKaXHATE METaJll, HCIIOJIb3yEeMbIi IIPH IPOTECKTOPHOM 3aIUTe
YKEJIE3HBIX U3JENUN OT Koppo3uu. [louemy?

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

Bapuanrt 2

1. Kak nmpoucxoaut arMocdepHasi Koppo3us kele3a, MOKPHITOro
CJIOEM HHKEIISI, €CIIU MOKPBITHE HApylIeHo? [aiTe cxemy mpouecca.

a) KOPpPOJAUPYET NOKPHITHE;

0) pa3pyimaroTcs od6a MeTalia;

B) KOPPOJUPYET KEINEe30;

') HE U3MEHSETCS HU KEJI€30, HU HUKEIb.

2. Ilpu KOHTaKTe, C KAKUM METAJIJIOM HauOosee ObICTPO MPOTEKAET
KOppO3Hus xeme3a?

a) Fe/Ni  0) Fe/Sn B) Fe/Cd r) Fe/Pb.
Bapuanr 3

1. Kak npoucxoaut atMoc@epHas KOppo3us OLIMHKOBAHHOTO
JKeJe3a Mpyu HapyIIEHUW NOKpbITUA? JlalTe cxemy mporuecca.

a) pa3pyliarTcs o0a MeTaia;

0) KOPPOIUPYET KEIE30;

B) pa3pyliaercsi HOKPHITHE;

') HE U3MEHAETCS HU IIMHK, HU JKeJe30.



2. Kakue y4acTky HOBEpXHOCTH IUHKA Mpu U depeHInanbHOM
a’paiuu ciyxar karogom. [louemy?
a) TUI0XO0 a3pUPYEMBIE; 0) XOpOIIIO adpUpyeMsbIe.

Bapmuanr 4

1. B pacTBOp COJISTHON KHCIOTHI IOMECTUIIN [IUHKOBYIO IUIACTUHKY
Y [IMHKOBYIO IUIACTUHY, YACTUYHO MOKPBITYIO HUKEJIEM. B KakoMm cirydae
MPOLIECC KOPPO3UHU IIMHKA ITPOUCXOAUT UHTEHCUBHEe? JlalTe cxemy
Iporecca.

a) KOppo3usl IMHKA MPOTEKaeT 0€3 U3MEHECHUH;

0) UHTEHCHUBHEE KOPPOAUPYET IIUHKOBAS TUIACTHHA,;

B) UHTCHCUBHEE KOPPOJAUPYET HUKEICBOE MOKPHITHE;

I') MHTEHCUBHEE KOPPOJIUPYET IIMHKOBAS TJIACTUHKA, YACTUYHO
TIOKPBITasi HUKEIIEM.

2. Ilpu KOHTaKTe, ¢ KAKUM METAJIJIOM ITPOUCXOIUT MAaKCUMAJIbHOE

YCKOPEHHUE KOPPO3UHU ATFOMUHUS ?
a) Al/Fe 0) Al/Cr B) Al/Co r) Al/Cu.

Bapuanr 5

1. JIBe xene3Hble MIIACTUHKH, YaCTUYHO MOKPBITHIE OJTHA OJIOBOM,
Ipyras MeJIbI0, HaXOIATCS BO BIAXXHOM Bo3ayxe. Ha kakou u3 3Tux
IJIACTUHOK ObICTpee oOpazyetcs pxkaBuuHa? [Touemy? Jlaiite cxemy
IIPOIIECCOB KOPPO3UU ATUX IIIACTUHOK. KakoB coCcTaB MPOAYKTOB
KOpPpO3UH xKene3a?

a) FeO 0) FezOq4 B) Fe(OH); r) FeOOH.
2. Koppo3sus, kakux MeTajioB, yCUIUBAETCS ¢ OHMKeHueM pH
cpenbi?
a) Fe 0) Ni B) Mn r) Be.
Bapuanr 6

1. XKene3Hnoe uzaenre NOKPhUIN CBUHIIOM. Kakoe 3TO OKpBITHE —
aHoJiHOe uiu katogHoe? [louemy? JlaliTe cxemy mpoliecca npu
HapYIICHU U MOKPBITUS BO BIAKHOM BO3AYXE U B COJITHOM KHUCIIOTE.
Kakue npoaykThl KOppo3un 00pa3yroTcsi B IEPBOM U BO BTOPOM
Ciydasix?

a) Fe Cl, 6) Pb (OH)> B) FeO r) Fe OOH.



2. Kakoil meTamt He KOppoAupyeT B pa30aBIeHHON CEpHON KUCTOTE
B pe3yJibTaTe 00pa3oBaHUs 3alIUTHOM IJIEHKW HA €r0 TOBEPXHOCTU?
a) Sn 0) Fe B) Pb r) Zn.

Bapuanrt 7

1. B uem cyTh IPOTEKTOPHOM 3alIUTHl METAJJIOB OT KOPPO3UU?
[IpuBeauTe mpuMep NPOTEKTOPHOM 3AIUTHI HUKEIS B SJIEKTPOJIUTE,
cojiep KaIleM pacTBOpeHHbIN Kuciopo. Kakoit metamn Oyuer
pazpymarbcsi? COCTaBbTE JIEKTPOHHBIE YPABHEHUS aHOIHOTO U
KaTOJHOTO TIPOIIECCOB KOPPO3HHU.

a) pa3pyliaeTcsi HUKEb;

0) pazpy1iarTcsa o0a MeTallIa;

B) HE U3MEHSETCA HU MMPOTEKTOP, HU HUKEIIb;

T) pa3pyuiaercs: IpoTEKTOP.

2. Kaxoit meTa1 He KoppoaupyeT B pa30aBIeHHON CEpHOMN
KHMCJIOTE B Pe3yJibTare 00pa3oBaHuUsl 3aIUTHOMN TJIEHKU Ha €ro

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

Bapuant 8

1. Kak npoucxoaut atMocdepHas Koppo3us JTy>KEHON Meu Mpu
HapyILIeHUU NOKphITUA? [laiiTe cxemy nporecca.

a) KOPPOAUPYET ME/Ib;

0) pa3pymaroTcs 00a MeTalia;

B) HE U3MEHSETCS HU MEJb, HU OJIOBO;

I') pa3pylIaeTcs MOKPHITHE.

2. YKaXHUTE MEeTasll, UCIIOJIb3YEeMbIi ITPU MPOTEKTOPHOM 3aIIUTE

xKeJe3a oT koppo3uu. [louemy?
a) Cu 0) N1 B) Zn r) Pb.

Bapuanr 9

1. Kak npoucxoauT atMocdepHas KOppo3usl JIyKEHOTO KeJe3a Mpu
HapylIEHU U MOKpbITUs? [laiiTe cxeMy mporuecca.

a) pa3pylIaeTcst MOKPHITHUE;

0) KOPPOJUPYET JKEIE30;

B) pa3pyllalTcs 00a MEeTala;



') HE U3MEHSETCSI HU 0JI0BO, HU KEJE3O0.
2. Kakue y4acTKku HOBEPXHOCTH xkejie3a npu aud pepeHnnaibHo N
a’panuu ciyxat anoaom? [louemy?
a) XOPOIIIO adpupyeMbie, 0) TII0X0 adprupyeMbIe.
Bapuant 10

1. XKeneszo onmukoBaHo. Kakoi MeTait OyAeT pa3pyliarbcs Opu
KOppO3uH B 1IeT04YHOM cpene? UTo Oyner npoucxoauts Ha aHoae? UTo
OyJIeT IPOJYKTOM KOPPO3uun?

a)Fe  0)Zn B)Fe® —2e- =Fe?* 1)Zn°-2e-=27Zn*"

I[) Fe(OH)3 e) Zn(OH)2
2. IIpu KOHTaKTe, C KAKMM U3 METAJIOB OBICTPEE KOPPOAUPYET

KEJIe3HOE M3JIeTUe B KUCIION cpefie?
ayZn 6)Cu B)Mg 1)Ni.

Bapuanr 11

1. OnoBO coAepXUT IpuMech Meu. Kakoi u3 MeTaaioB Oyier
paspyiiatbcs Ipyu KOppo3uu B 1ienodHoM cpeae? Kakoii nporecc 0yaer
MIPOUCXOJUTH Ha Katojie?

a) Menpb 0) omoBo B) Sn® —2e-=S5n?" r) O, +4e-+2H,0 = 40H".

2. IIpu KOHTaKTe, ¢ KAKMM U3 METAJJIOB OBICTPEE KOPPOAUPYET

CBUHIIOBOE M3JIeTIME B MOPCKOM Bojie?
a) Mg  0) Fe B) Zn r) Cu

Bapuanr 12

1. HukenupoBaHHOE KeJIe30 HAXOJUTCS B KUCIION cpene. UTto
paspymaercs? Kakoii nporecc uaeT Ha kaToae?

a) HUKEJb 0) Jkene3o B) Fe® — 2e- = Fe?*

r) Ni® — 2e- = Ni?* n) O, + 4e-+ 2H,O = 40H"

e) 2H" + 2e- = Ho.

2. Kakue pakTopsl yCHIMBAIOT KOPPO3HIO Keye3a?

a) KOHTaKT C IIMHKOM;

0) nossiieHue pH snekrponurta (pH >7);

B) MPUCYTCTBUE B MOBEPXHOCTHOM TieHKEe HOHOB Cl".

Bapuant 13



1. Kako¥i nporiecc uieT Ha aHOJJTHOM y4acTKe MPHU adpaliliOHHON
KOpPPO3HH Kene3a?

a) Fe — 2e- = Fe?* 0) 4Fe(OH), + Oz + 2H,0 = 4Fe(OH);3

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

2. Menp comepXuT npuMech nuHKa. Kakoi n3 mMeranioB OyaeT
KaTOJIOM B MUKPOTaJbBaHORJIEMEHTE?

Kako¥ nporiecc nonaeT Ha KaToAe IMPU KOPPO3UHU B KUCIION cpeae?
Uto OyneT mpoayKTOM KOppo3uu?

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

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

Bapuant 14

1. Kakoii meTaiut Oyziet pa3pymaTbcs Npyu KOPPO3UH JATyHU (Meb
+ IMHK) B BOAHOM cpeae? Ha kakom metanie OyAeT NpOUCXOIUTh
MPOLIECC BOCCTAHOBJICHHUS ?

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

2 . Kakolt u3 MEeTajljIoB MOXKET CIY)KUTh aHOJHBIM TTOKPBITHEM 1O
HUKEITO?

a) MeZib 0) OJIOBO B) CBUHEI]

) 30J10TO J) cepedpo  €) Xpom.

Bapwuanr 15

1. Kakoi MeTaiul, BXOJSIIHNI B COCTaB XpPOMHPOBAHHOIO JKEJIE3a,
OyJleT pa3pyliaTbCs B IEPBYIO OYEPEh MPU KOPPO3UU B IIETOYHON
cpene? Kakve npoyKThl MOJy4aroTCs B PE3yJIbTATe KOPPO3UU?

a) Fe 0) Cr B) Fe(OH)3 r) NaCrO;

I[) F6203 e) CI‘203.

2. XKene3o ¢ HapyIlIEHHBIM MOKPBITUEM KaIMHUS HAXOIUTCS B
kucion cpene. Kakoit Metann pazpyiiaercsa npu 3ToM? Kakoi metan
ABJIAETCSA KATOJIOM?

a) Cd 0) Fe .

Jlna mexyweco konmpo.ia (Kateropus (rpyrina) yHUBepCcaaIbHbIX KOMIICTCHIIUI 10
komnerennun YK-1. «CnocoOeH ocCyIiecTBIsATh MOUCK, KPUTHYECKUN aHAIU3 U
CUHTE3 MH(POpMAIUU, MPUMEHSATh CUCTEMHBIN MOX0T ISl pEIISHUS TOCTaBICHHBIX
3amau»). (Koo W HauMEHOBaHUE WHJIMKATOpa JOCTHXKEHHS YHUBEPCAIbHOM
komrereHiun YK-1.2. HaxoauT u KpUTHUECKHM aHAIM3UPYET HMHQPOpMAIIHIO,



HEOOXOIMM IO JIUIsl PEIICHHUs ToCTaBiaeHHOM 3anaun). Hanpasenennocms «20.03.02,
Menuopauus, pekyniomusauus u OXpaHa 3emeib)

3aoanus 0na KOHMPOALHBIX PADOM
Kourpoabnas padora Ne 1

Bapuant Nel

1. VkaxuTe KOMIUIEKCOOOpa30BaTellb, ONPEAEINTE €r0 CTENEHb OKUCICHUS U
KOOp/IMHAIIMOHHOE YHUCII0O B KoMIuiekcHOM coemuHeHnn Ko[PtClg]; ompenenure
3aps/i KOMIUIEKCHOTO MOHA.

Hanumure ypaBHenne puccoumanmu KC U BbIpak€HHME KOHCTaHTHI

HECTOMKOCTH KOMIIJIEKCHOTO MOHA.
2. Ilpu kakoii TemMneparype HacTyMUT PAaBHOBECHE CHCTEMBI:

4HCI(r) + 0x(r) = 2H,0(r) + 2Clx(r); A H=—114,42 JIx?

XJ10p UM KACIOPOJ B 3TOM CUCTEME ABIISIETCS 00JI€€ CUIIbHBIM OKHCIUTENEM, U
pu Kakou temrieparype? OTBer MoTuBUpyiTe. IIpuBeaure cooTBETCTBYIOIINE
pacueTsl.

3. Harmmmure BBIPAXXCHUC IJIsI KOHCTAHTBI PABHOBCCHUA CHCTCMBbI:

Cw + HOp) = COny + Hay

Kak cnenyet u3MEHUTh a) KOHLIEHTPALUIO KaKJI0TO U3 BELIECTB, 0) JaBiIeHUE
B CHCTEME, UTOOBI CMECTUTh PABHOBECHE BJIEBO; MOBBICUTH BBIXOJ BOJIOPOAa?

4.B KakoM COCTOSIHUM THOPUAM3AIMHM HAXOAATCS DIJIEKTPOHHBIE OpOHUTAIH
aroma Oepwuiusg Tpu 00pa3oBaHMU MOJIEKyNbl  xjopuaa Oepuwnus BeCly?
N300pa3uTe NpPOCTPAHCTBEHHYIO T€OMETPUUYECKYI0 (opMy  STOW MOJEKYJIH,
NpUBEANTE Ha3BaHKE, U YKAKHUTE BEIMYMHY BaJCHTHOTO yria cBs3u. Onpenenure,
TIOJISIPHBIE MJIM HET XUMUYECKHUE CBS3M B MOJICKYIIE, M MTOJIAPHAs HJIM HET MOJIEKya
xJyopuaa oepusins?

5.CocTtaBbTe YpaBHEHHS PEaKUUi IMOJYyYEHHS BCEX BO3MOKHBIX COJIEH IO
peakiuu MeXAy TUAPOKCHIOM aMMOHHUS M YroJlbHOW Kucinotoil. IlpuBenurte
Ha3BaHUS MMOJYYECHHBIX COJIEH.

6. Kakoil wu3 »>1eMeHTOB: BaHaAuN WM MBIIIBIK, oOOJagaeTr Oolee
BBIPQXCHHBIMU METATMYCCKUMU cBoicTBaMu? OTBET 000CHYMTE.

7.CocTaBbTe AJIEKTPOHHYIO (OPMYILY U 3IIEKTPOHHO-TPA(QUUECKYIO CXEMY
BaJIEHTHBIX 3JIEKTPOHOB aToMa AJIEMEHTAa C MOPSIKOBBIM HOMEpPOM 35, onpeaenure
BO3MOKHBIE CTEMEHHU OKHUCIIEHUS B HOPMAJIbHOM U BO30YXJIEHHOM COCTOSHUSX
aToMa. YKaKUTEe, KaKue DJIEMEHTHI Il HEro SBISIIOTCS IMOJHBIMH aHaJOTaMH, a
Kakue — HenmoJIHbIMU. OTBET MOTUBUPYHUTE.

Bapuant Ne2



1. Beraucnute cymmy (n + £) — cyMMapHYIO SHEPTHIO aTOMHBIX OpOUTasIeiH
3d, 4s u 4p cootBeTcTBeHHO. HaiiuTe, B Kakoi 1OCIIeI0BaTSIIbHOCTH
YBEJIMUYMBAETCA SHEPIHsl 3TUX opOuTaneil (mpaBuiio KieukoBckoro).

2.CoctaBbTe DJIEKTPOHHYIO (GOPMYITY U AJIEKTPOHHO-TPAPHUECKYIO CXeMy
aToMa 3JIEMEHTa C MOPAJKOBBIM HOMEpPOM 16, omnpenenuTe BO3MOXKHBIE CTEIEHU
OKHCJICHUS] B HOPMAJIbHOM U BO30YXKJIGHHOM COCTOSTHUSIX aToMa. Y KaXHTeE, KaKue
AJIEMEHTHI JIJIsl HETO SIBJISIFOTCS TOJIHBIMM aHAJIOTaMHU, a KaKhe — HeMoIHbIMU. OTBET
MOTHUBUPYUTE.

3.B kakoMm cOCTOSIHUM TUOPUIU3AIMM HAXOJATCS DSJIEKTPOHHBIE OpPOUTAIH
aToMa Kucjiopoja npu oOpazoBaHuu Mosiekyiasl Bojabl HyO? WMzobOpaszute
MIPOCTPAHCTBEHHYID TEOMETPUYECKYI0 (QOpMYy  OTOM MOJEKYJbI, MPUBEIUTE
Ha3BaHUE, U YKAKUTE BEJIMUMHY BAJIEHTHOTO yria cBs3u. Onpenenure, NoJspHbIE
WJIM HET XMMHUYECKHE CBS3U B MOJIEKYJIe, M TIOJISIpHAS WUIM HET MOJICKYJ1a BOJIbI?

4.CocTtaBbTe ypaBHEHMSI pPEaKIMi MOJYYEHHS BCE€X BO3MOXKHBIX COJICH IO
peakiuu Mexnay ruapokcugoM xpoma (Ill) m cepuoit kucnoroid. [lpuBeaure
Ha3BaHUS MOJYYECHHBIX COJEH.

5. YKaxuTe KOMIUIEKCO0Opa30oBarTelib, ONMPEAEIUTE €r0 CTENEHb OKUCIEHUS U
KOOpJWHAMOHHOe uncio B komiuiekcHoM — coenuHeHnn  Naz[Co(NO2)s];

ONPEAEIUTE 3apsiJl KOMIJIEKCHOTO UOHA.
Hanumure ypaBHenue aucconuanuu KC U BBIPAXKECHUE KOHCTAHTHI

HECTOMKOCTH KOMIUJIEKCHOTO MOHA.
6.Ykaxure, Kakas U3 JBYX peakiuii OyleT MpoTeKaTh CaMOIPOU3BOIBHO:

a) FC(K) + Al,O3 ® = Al(K) + Fe)05 (x) 6) AI(K) + Fe,05 ® = Fe(K) + Al,O3 ()

OtBer MoTuBHUpylTe. [IpuBeaUTE COOTBETCTBYIOIINE PACUETHI.
7.Kak u3BMEHUTCS CKOPOCTh IIPSMOMN peaKInu

ZNO(F) + 0, @ = 2NO, ) s
€CII YMEHBIITUTh 00BEM PEaKIIMOHHON cMecH B 2 pa3a?

[lpuBenuTe BbIpakeHUE A KOHCTAHTHI paBHOBeCUsl cHCTeMbl. Pacueramu
OTPEJEININUTE, SIBISIETCS MpsiMasi peakus 3K30- WK 3HI0TepMuyeckoi. Kak Biusier
NOBBIILICHUE TEMIIEPATYPHI HA PABHOBECUE ITON CUCTEMBI?

Bapuant Ne3

1. YkaxuTe KOMIUIEKCOOOpa30BaTellb, ONPEISIUTE €0 CTENEeHb OKUCICHUS 1
KoopAauHauoHHoe uyuciao B kKoMmiuiekcHoM coeauHeHun  [Ni(NHs)s](OH)2;

OITPEIIEIIUTE 3apsJl KOMIUIEKCHOTO MOHA.
Hanumure ypaBHenune npuccouuanuu KC U BBIPAKEHUE KOHCTAHThI

HECTOMKOCTH KOMIIJIEKCHOTO HOHA.



2. Ha ocHOBaHMM CTaH/IaPTHBIX YHTAJIBIHIN 00pa30BaHUsI M aOCOTIOTHBIX
CTaHJAPTHBIX YHTPOMHIA BemiecTs BeruncauTe A Glog peakium, npoTekaromnieii mo
YPaBHEHUIO:

CO(r) + HyO(x) = CO(r ) + Ha(r)

Bo3MOXHO 1M CcaMONpOW3BOJIBHOE NPOTEKAHWE HSTOM peakuu IpHu
CTaHAAPTHBIX YCIOBUAX? OTBET MOTUBUPYHTE.

3. Beraucnure, BO CKOJIBKO pa3 BO3PAcTET CKOPOCTh PEAKIINU TPH TTOBBIICHUN
temnepatypsl ¢ 20 10 60 °C. TemmepaTypHblii K03(hOHUIMEHT CKOPOCTH PeaKIUK
paBeH 2.

4. Beruucaute cymmy (n + £) — cyMMapHyI0 SHEpPrHi0 aTOMHBIX OpOuTalei

5d, 6s 1 6p cooTBeTcTBeHHO. HaiiuTe, B Kakoi moCiie10BaTeIbHOCTH
YBEJIUYUBACTCS SHEPTUS 3TUX opOuTanen (mpapuio KiaedkoBckoro).

5.CocTtaBbTe  DJEKTPOHHYIO U DJIEKTPOHHO-TpaPUUEecKyr0  (OpMYIIbI
BaJEHTHBIX 3JIEKTPOHOB aToMa 3JIEMEHTA C MOPSIKOBBIM HOMEpoM 17, onpeaenure
BO3MOKHBIE CTEMEHHU OKHUCICHUS B HOPMAaJbHOM U BO30YXIEHHOM COCTOSHHSX
aToMa. YKaXUTe, KaKU€ DJIEMEHTBI ISl HErO SIBISIOTCSA IMOJHBIMU aHaJoramu, a
KaKue — HeMOJIHbIMA. OTBET MOTHUBUPYHUTE.

6.B kakoM coctossHUM THOpPUAM3AIIMN HAXOMATCS DJICKTPOHHBIC OpOUTATH
aToMa KpeMHus T1pu oOpazoBanuu Mojekynsl  cuinana CH? MzoOpasute
NIPOCTPAHCTBECHHYI0O TEOMETPUYECKYI0 (GOpMy  ITOM MOJICKYJbI, TPHUBEANUTE
Ha3BaHUE, M YKAKUTE BEIMYUHY BAIECHTHOTO Yyria cBs3u. OnpenenuTe, MOJISIpHbBIE
WIM HET XUMUYECKUE CBA3U B MOJICKYJIC U TIOJISIpHAs WJIM HET MOJIEKYJla cujiaHa?

7.CocTaBbT€ YpPaBHEHHSI PEaKUUW IMOJYyYEHHS BCEX BO3MOXKHBIX COJIEM IO
peaKuu MEeXIy TUJIPOKCUAOM Oapusi U cepoBOIOPOIHON kuciaoTou. [IpuBenure
HAa3BaHM IO YYEHHBIX COJIEH.

Bapuant Ned

1. B okcune tpexBanieHTHOTO MeTtasuia cojepxkutcs 30.1 % kucnopona.
Brruucnure MossipHble MacChl SKBUBAJIEHTOB METAJLJIA U €0 OKCU/JIA; OTIPEICIUB
HA3BaHMUE METAJIa, COCTaBbTE (POPMYITY €ro OKCHA.

2. Kakomy 13 HabOpoB KBAHTOBBIX uKcen n u L: a) n=5, {=2; 6) n=3, {=0;

B) n=4, {=3 cOOTBETCTBYIOT 3HepreTruueckue noayposuu: 3s,4f, 5d. Ckosbko
opOuTasieil MOKET HAXOJUTHCS Ha KaXKIOM U3 3TUX NoypoBHeH? M300pazuTte
opbutanu Ha 5d NoaypOBHE B BUE MAarHUTHO-KBAHTOBBIX STUEEK.



3.CoctaBbTe IIEKTPOHHYIO (DOPMYIY H BJIEKTPOHHO-TPAPUUECKYIO CXEMY
BJICHTHBIX 3JIEKTPOHOB aTOMa 3JIEMEHTA C TOPSIKOBBIM HOMEPOM 25, ONpeIeNIuTe
BO3MOXXHBIC CTENEHU OKHUCIICHHWS B HOPMAJIBLHOM M BO30YKIECHHOM COCTOSHHUSX
aToMa. YKaKUTEe, KaKue DJIEMEHTHI JJISI HETO SBIISIIOTCS TOJTHBIMH aHAJIOTaMH, a
Kakue — HeMoJIHbIMUA. OTBET MOTHUBUPYHUTE.

4.B KakoM COCTOSIHUM THOPUAM3AIMHM HAXOAATCS DIIEKTPOHHBIE OpOHUTAIH
aromMa KpeMHHus Tpu oOpa3oBaHMM MOJeKyldsl  Oopana BH3;? W3o0pasure
IPOCTPAHCTBEHHYIO TE€OMETPUYECKYI0 (QOpMy  3TOM MOJIEKYJbl, IPUBEAUTE
Ha3BaHUE, U YKAKUTE BEJIMYMHY BAJIGHTHOTO yria cBs3u. Onpenenute, NOIspHbIE
WIA HEeT XUMUYECKHE CBSI3U B MOJIEKYJIE U MOJISIpHAS WIIM HET MoJieKynna 6bopaHa?

5.CocraBbTe YpaBHEHHUSI PEAKLIMM MOJY4EHUS BCEX BO3MOXKHBIX COJIEH IO
pEaKUUU MEXY TMAPOKCHAOM LIMHKA W THIPOKCUIAOM HATPHs IIPU HATPEBAHUM.
[IpuBenuTe Ha3BaHUs NTOJTYYEHHBIX COJIEM.

6. Ykaxxute KOMIUIEKCOOOpa30BaTellb, ONMPENEIUTE €ro CTEIEeHb OKUCIICHHS 1
KOOPJIMHAIIMOHHOE YHCIIO B KOMIUICKCHOM COCIMHCHHH K2Na[Co(NO,)s];
OTIPEJICITUTE 3apsi]] KOMIUIEKCHOTO HOHA.

Hanwmure ypaBHenme pucconmaniui KC W BBIpaKeHHE KOHCTAHTBI

HECTOMKOCTH KOMILJIEKCHOT'O MOHA.
7. Hanuiure BBIPAKCHUC JISI KOHCTAHTBI PaBHOBCCHA CUCTCMBI:

Oz(r) + 4HC1(F) = 2H20(r) + 2C|2(r), AH<O

Kak cnegyer m3amMeHUTh NaBiieHHE, TeMmepaTypy, 4TOObl MOBBICUThH BBIXO/I
xjopa?

Bapuant NeS

1. VkaxuTte KOMIJIEKCOOOpa30BaTEIb, ONPEAEIUTE €r0 CTeNEeHb OKUCICHUS 1
KOOpJAMHAIMOHHOE 4Kciao B komruiekcHoMm coemuHennn K;[PtClg]; ompenenure

3apsi] KOMIIJIEKCHOIO HOHA.
Hanmumure ypaBHenue nucconmanmu KC ¥ BbIpa)KEHHE KOHCTaHTBI
HECTOMKOCTU KOMIIJICKCHOTO HOHA.
2. Ilpu xakoii TemiiepaType HaCTYIHUT PABHOBECHUE CUCTEMBI:

AHCI(CEEOx(r)  2H0(r) + 2CIx(r); A H=—114,42 kJIx?



XJ10p WA KUCIOPO B ATOM CHCTEME SBIISICTCS 00JIee CHIIBHBIM OKHUCIUTEIEM, U
Py Kakoil Temmneparype?

OtBet moTuBHpyiTe. [IprBeaUTE COOTBETCTBYIOIIME PACUYETHI.
3. HanuiwuTte BbIpaK€HUE J1s1 KOHCTAHTHI PABHOBECHS CHUCTEMBI:

Cw + HOp) = COny + Hay

Kaxk CJICAYCT UIBMCHUTHb KOHIOCHTPAIHUIO KAKA0T'0 U3 BCIICCTB, NaBJICHUC B
CHCTEMC, YTOOBI CMECTHTh PaBHOBCCHUC BJICBO, IIOBBICUTH BbIXO/ BOI[OpOI[a?

4. Kakoil U3 2JIeMEHTOB BaHA/IU WJIM MBITIBSIK 00J1afaeT 60siee BEIpaKEHHBIMU
MeTaNTMYeCKUMU cBoricTBaMu? OTBET 00OCHYMTE.

5.CocTaBbTe 3JEKTPOHHYIO (HOPMYIY U 3JIEKTPOHHO-TPAPUUYECKYIO CXEMY
BaJIECHTHBIX 3JIEKTPOHOB aToMa AJIEMEHTA C MOPSIKOBBIM HOMEPOM 35, onpeaenure
BO3MOYHBIE CTENEHU OKHUCIIEHHS B HOPMAJIbHOM U BO30YKIEHHOM COCTOSTHUSIX
aroMa. YKaKUTEe, KaKue DJIEMEHTHI ISl HEro SIBJISIOTCS MOJIHBIMU aHAJIOramu, a
Kak#e — HeMONMHbIMU. OTBET MOTUBHUPYWTE.

6.B kakoM cocTossHUM THOPHIM3ALMU HAXOIATCA DJIEKTPOHHBIE OpOUTAIH
atoma Oepwutkss TIpU 00pa3oBaHUM MOJICKYNIbl  xjopuna Oepuwumms BeClp?
N300pa3ute OpOCTPAHCTBEHHYID TE€OMETPUYECKYI0 (opMy  ATOW MOJEKYIHl,
NPUBEIUTE Ha3BaHUE, U YKKHUTE BEIMYMHY BaJICHTHOTO yriia cBsi3u. Onpenenure,
HOJISIPHBIE WJIM HET XUMUYECKHUE CBA3U B MOJIEKYIIE, U MOJISIPHAs WK HET MOJIEKyJ1a
xJyopua oepusuims?

7.CocTraBbTe YpPABHEHHUSI PEAKLMMI TMOJY4YEHUS BCEX BO3MOXKHBIX COJIEH IO
peaKuuu MEXAy THUIAPOKCHIAOM aMMOHUA U YroJibHOM Kucinotou. [lpuBenure
HAa3BaHMS TOJYYEHHBIX COJIEH.



Bapuant Ne 6

1.CocTtaBbTe AIEKTPOHHYIO (OPMYIY U JJIEKTPOHHO-TPAPUUYECKYIO CXEMY
BAJICHTHBIX 3JICKTPOHOB aTOMOB 3JIEMEHTOB C MOPSAKOBBIMU HOMEpamu 22 u 32.
OnpenenuTe BO3MOXKHbBIE CTENEHU OKHCIEHUS B HOPMAJIbHOM U BO30YXKJIEHHOM
cocrosiHusAx. Kakoit wu3 oanemeHTOB  oOmamaer Oojiee  BBIPAKEHHBIMU
MEeTaUTMYeCKUMU cBoMcTBaMu? OTBET 000CHYHTE.

2. SIBIAIOTCA MK HET 3JIEMEHTBI IO HOMEpaMHy 22 1 32 MOJHBIMU aHAJIOTaMM?
OTBET MOTUBUPYHTE.

3.YKaxuTe TUIT XUMHUUECKOH CBS3U B MoJiekynax coeauHeHnit KO, HaS

u SiO,. CocraBbTe AJIEKTPOHHBIC CXEMbI 00pPa30BaHUS MOJIEKYJ C KOBAJICHTHOU
CBA3bI0. DJIEKTPOHBI, KaKUX OpOUTANC aTOMOB B COCTaBE MOJIEKYJI MNPUHUMAIOT
ydacTue B 00pa30BaHUM KOBAICHTHOMU CBs3u? OnpenenuTe BaICHTHOCTb U CTEMIEHU
OKHCJICHHS] aTOMOB B MOJIEKYJIE.

N3o00pasute  HIEKTPOHHBIMH  ypaBHEHHUSIMH  IIPOILIECCHl  0Opa30oBaHUs
COE€IUHEHNI C NOHHOM CBS3BIO.

4.CocTaBbTe ypaBHEHHs PEAKLUMN IOJYYEHHS BCEX BO3MOXKHBIX COJIEH II0
peaKuu MEX1y THAPOKCUIOM Kanusi U opTobopHoi kucnotor H3BOs. Ilpuseaure
HAa3BaHM [IOJYYEHHBIX COJIEH.

5. YKaxXuTe KOMILIEKCO00pa30BaTeib, ONPEACIIUTE €T0 CTEIEHb OKUCICHUS U
KOOPJIMHAIMOHHOE YnciIo B KoMimiekcHoM coenuaenuu Ko[PtClg]; onpenenure

3apsaa KOMIITICKCHOI'O MOHA.

Hanumure YpaBHCHUC JUCCOLMALIN KC n BBIPAKCHUC KOHCTAHTHI

HECTOMKOCTH KOMIUJIEKCHOTO MOHA.
6. [Ipu kakoii TemMneparype HacTYMUT PaBHOBECHE CHCTEMBI:
4HCI(r) =G (1) 2H>0(1) + 2Clx(r); A H=—-114,42 xJIx?

XJ10p WM KHUCIOPOJT B 3TOM CHCTEME SABIISICTCS 00JIee CHIIbHBIM OKHUCIUTEIIEM, U
MIpY Kakoil Temmneparype?

OtBet moTHBHUpYiiTe. [IprBeaNTE COOTBETCTBYIOIIHNE PACUETHI.
7. HaHI/IH_H/ITe BBIpa)KeHI/IC IJId KOHCTAHTHhI paBHOBeCI/IH CUCTEMBEIL.
Cw + HOp) = COny + Hay

Kaxk CICAYCT M3BMCHUTHL KOHLCHTPAIMIO KAXKIOI'0 M3 BCHICCTB, JABJICHUC B
CHUCTEMC, YTOOBI CMECTHUTD PaBHOBECHEC BJICBO, IIOBBICUTH BBIXOM Bozxopoaa‘?



Bapuanr Ne 7

1. Ykaxure KOMILIEKCOOOpa30BaTesb, ONPEIEIUTE €r0 CTENEHb OKUCIICHUS U
KOOPJIMHAIIMOHHOE YHCII0 B KOMITIeKCHOM coenuaenuu Nay[Hgls], onpenennre

3apsii KOMIUIEKCHOTO MOHA.
Hanumure ypaBuenue qucconuanuu KC u BbIpakeHHME KOHCTAHTHI

HECTOWKOCTH KOMILUIEKCHOTO HOHA.
2. Boccranosnenue Fe;04 oxkcunom yraepoaa (1) uger nmo ypasnenuro:

Fes04(k) + CO(r) = 3 FeO(x) + COx(r).

Brrunciute AS%gs 1 A H%gg B 3TOM mporecce?

3. Hammmure BBIPAKCHUC IS KOHCTAHTBI pABHOBCCHUA CUCTCMBbI:
MgCOs x) < CaO(K) + COQ(F).

Kaxk CJICAYCT UIBMCHUTD JIaBJICHUC, YTOOBI CMECTHUTH PaBHOBCCHC BHpaBO?

4. CoctaBbTe DJEKTPOHHYIO (POPMYIY M DJIEKTPOHHO-TPADUUECKYIO CXEMY
BaJICHTHBIX 3JIEKTPOHOB aTOMOB 3JIEMEHTOB C MOPSAKOBBIMM HOMepamu 34 u 42.
Omnpenenute BO3MOXKHBIE CTENEHU OKUCICHHS B HOPMAJIbHOM U BO30Y>KICHHOM
cocrosiHUAX aromMoB. Kakoil u3 simeMeHTOB oOnamaer Oosiee BBIPAKEHHBIMU
MeTaUIMYeCKUMU cBoicTBaMu? OTBET 00OCHYHTE.

5.SIBIAIOTCS WIIM HET AJIEMEHTHI 101 HoMepaMmu 34 1 42 noNHBIMU aHAJIOTaMHU?
OTBET MOTUBUPYHTE.

6.YKkaxnuTe TN XUMUYECKOU CBSI3M B MOJIEKYnax coeauHeHuit Mn,03, N2

u Br,. CocraBbTe 37€KTpOHHBIE CXEMbl 00pa30BaHUS MOJEKYN C KOBaJEHTHOU
CBSI3bIO. OJEKTPOHBI, KAaKUX OpOHUTajIeil aroMOB MNPUHUMAIOT Yy4acTUE B
00pa3oBaHUU KOBAIEHTHOMU CBs3U? ONpeaennTe BAICHTHOCTh U CTENeHb OKUCIEHUS
aTOMOB B MOJIEKYJIE.

N300pazute 371eKTPOHHBIMU YPABHEHUSMH MPOIECCHI 00pa30BaHUs
COCIMHEHUH C NOHHOM CBA3BIO.

7.CocTaBbTe ypaBHEHHUS pEAKIIMI MOJTYYEHUSI BCEX BO3MOXKHBIX COJIEH MO
peakiuu Mexxay ruapokcuaom xkenesa (1) Fe (OH) 3 u xmopoBomopoaHOi
kucioroit HCI. [IpuBennte HazBaHUs MOTy4EHHBIX cojeil. CocTaBbTe ypaBHEHUS
peakuurii IEPEBOJIa OCHOBHBIX COJIEW B CPEIHUE.



Bapuant Ne8

1. Yto Ha3pIBaeTCA DKBUBAJIEHTOM CJI0KHOIO BemiecTBa? SBngercsa nu
DKBUBAJIEHT CJIOKHBIX BEIIECTB BEJINYUHON MOCTOSIHHON ? BeIunciure
skBuBaTeHT NapS, NaxSiOs; u KAI(SOy), B peakiusx:

Na .S + HCI = NaHS + NaCl,
N&28i03 + 2HCI = 2NaCl + HzSiOg,l,
KAI(SO4) + 3KOH = AI(OH) 3 | + 2K>S04

2. Yro TaKoe ANEKTPOOTPUIATETBHOCTH ? Kak U3MEHSETCA
ANEKTPOOTPULIATENIBHOCTh P-3JIEMEHTOB B TPYIIIE MEPUOJAHYECKONM CHCTEMBI C
yBEIMYEHUEM NOpsAIKOBOro Homepa? [louemy?

3. CocrtaBbTe AIEKTPOHHYIO (HOPMYIY U BJIEKTPOHHO-TpaUUECKYIO CXEMY
BaJIEHTHBIX 3JIEKTPOHOB aTOMOB 3JIEMEHTOB C MOPSAAKOBBIMH HOMepamu 14 u 50.
Onpenenute BO3MOXKHBIE CTETIEHH OKUCICHUS B HOPMAJIBLHOM M BO30YXKJIEHHOM
cocTosiHUAX aromoB. Kakoil u3 s3neMeHTOB o0nagaer 0oJjiee BbIPaKEHHBIMU
MeTaUIM4ecKUMu cBoiicTBamu? OTBET 000CHYHTE.

4. CoctaBbTe cCXeMy 00pa30oBaHUsl XMMHUYECKOU CBSI3M B MOJICKYJIE€ HUTPUA
KaJIusl.

5. YkaxuTe KOMIIEKCOOOpa30BaTesb, ONPEICTUTE €ro CTeNEeHb OKUCICHUS U
KOOPAMHALIMOHHOE YKo B KoMmiuiekcHoM coenunerun [Co(H20)sCI]Cly,

OIIPCACIUTC 3apAa KOMIINICKCHOT'O MOHA. Hamuiure YpaBHCHUC AU CCOLH AN KC

H BBIPAXKCHHUC KOHCTAHTBI HECTOMKOCTH KOMILJIGKCHOI'O MOHA.
6. UeM MOKHO O6’B$ICHI/ITL, 4TO IIPHU CTAHAAPTHBIX YCIOBUAX HCBO3MOXKHA

HK30TEPMUYECKAsl PeaKIIUsl:
Ha(r) + CO2(1) = CO(1) + H2O(k); AH = —2,85 xJIx?

OtBet MmotuBHupyiTe. [IpEBEeaNTE COOTBETCTBYIONTNE PACUETHI, HCIIOIb3YS
TEII0BOM 3P (EKT peakuu U aOCOIIOTHBIC CTaHIaPTHBIC SHTPOITHH
COOTBETCTBYIOIIUX BEIICCTB.

7. Bo ckoibkO pa3 HEOOXOIWMO YBEIMYWUTH KOHIIEHTPAIUIO JIHOKCHIA
yriepoaa, uToosr ckopocth peakiuu CO; + C = 2CO Bo3pocna B 4 paza?

[IpuBenuTe BbIpakK€HUE MJIsI KOHCTAHTHI PABHOBECHS CUCTEMBI.

Pacueramu  omnpenenure, ABAAETCS  OpsAMas  peakuys  dK30- WU
sHIOTEpMUUYECKOW. Kak BIMSAET NOBBIICHHE TEMIIEPATYPbl W JIABJICHUS Ha
PABHOBECHE 3TOU CUCTEMBI?



Bapuant Ne 9

1. VkaxunTe KOMIUIEKCOOOpa30BaTelb, OMPEICITUTE €T0 CTeIeHb OKUCICHUS U
KOOP/IMHAIIMOHHOE YUCIo B KoMmIuiekcHoM coenurennu [Ag(NHs),]Cl,

OIIPCACIUTC 3apAa KOMIIJICKCHOT'O MOHA.
Hanwumure YPaBHCHUC JUCCOLU AU KC un BBIPAKCHUEC KOHCTAHTEHI

HECTOMKOCTH KOMIIJIEKCHOTO MOHA.
2. llpsamas unm oOpatHas peakius OyaeT MpoTeKaTh MPH CTaHAAPTHBIX

yCJ'IOBI/IHX B CUCTCMC.
2NO(r) + Oz (r) 2 2NOT)

OTBET MOTUBUPYUTE, BHIUUCIIUB AG%0g MPSIMOU pEaKIIHHU.

3. B cTopoHy npsAMOil MM OOpaTHOM peaklMM CMEIAETCS PABHOBECHUE
CIEIYIOIIUX PEAKIUN:
H, O C|2(r) = 2HCI @) s 2HBr = H, ot Br, ™) Nz(r) + 3H2(r) =22NH; )

IIPpHU IOBBIIICHUH I[aBJIeHI/ISI? Hamumure BBIPAKCHUC JJIsI KOHCTAHT PAaBHOBCCHA
CHCTEM.

4. Yto Takoe cpoACTBO K AekTpoHy? Kak u3meHsieTcs CpoJICTBO K 3JIEKTPOHY
B MIEPUO/IE C yBETMYEHUEM TopsikoBoro Homepa? [Touemy?

5. CocrtaBbTe HPIEKTPOHHYIO (DOPMYIY U DJIEKTPOHHO-TPadUUECKYIO CXEMY
BaJICHTHBIX 3JICKTPOHOB aTOMOB AJIEMEHTOB C MOPSAJIKOBBIMU HOMepamu 14 u 50.
OnpeznenuTe BO3MOXKHBIE CTENEHU OKHUCICHHS B HOPMAJIbHOM M BO30YXIEHHOM
cocrosiHUsAX aromMoB. Kakoil u3 srmeMeHTOB o0namaer Oosiee BBIPAKEHHBIMU
MEeTaUTMYeCKUMU cBoMcTBaMu? OTBET 000CHYHITE.

6. Kakoit aToM wim MOH CIY>)KUT JOHOPOM 3JIEKTPOHHOM Maphl MPpH

obpazoBanuu noHa [BF4]™?

Kakas u3 cBsizeli xapakTepu3yercsi HanOOoIbIIeH CTENEHbI0 HOHHOCTH:
K-CI, Ca—-Cl, Fe-ClI, Ge - CI?

7.CocTaBbTe ypaBHEHHS PEAKIU MMOJYUEHHs BCEX BO3MOXKHBIX COJICH 10
peakumu Mexay ruapokcuaom meau (1) Cu (OH) 2 u cenenoBoii kucinoToi
H,SeO,. IIpuBeanTe Ha3BaHuUs MOMY4YeHHBIX coseil. CocTaBbTE ypaBHEHHUE
peaKIiu mepeBoia KUCIOW COJIHM B CPEIHION.



Bapuant Nel(

1. Yto Takoe anekTpooTpulareibHOCTh? Kak u3mensiercs
3JIEKTPOOTPHULIATEILHOCTE d-3JIEMEHTOB B YETBEPTOM MEPHO/IE TIEPHOINY CCKOM
CUCTEMBI C yBEIHMUYEHUEM MopsakoBoro Homepa? [louemy?

2. CocTaBbTe AJIEKTPOHHBIC U AIEKTPOHHO-Tpaduuecke GopMysibl BaJICH THBIX
3JIEKTPOHOB aTOMOB 3JIEMEHTOB C MOPSIAKOBBIMU HOMEpamu 26 u 28. Onpenenure
BO3MOYHBIE CTENEHU OKHUCIIEHHWS B HOPMAJIbHOM U BO30YKIEHHOM COCTOSTHUSIX
aromoB. Kakoli u3 snemMeHTOB oOnanaer Oosiee BhIPAKEHHBIMU METANIMYECKUMU
cBoiictBamu? OTBET 00OCHYITE.

3. Ykaxure THI THOpUAN3ALMH JIEKTPOHHBIX OpOUTATIeN a30Ta IpH
00pa3oBaHUU a) KAaTMOHA aMMOHUS; 0) MOJIeKyabl amMuaka. Kakosa
reoMeTpuyeckas KoHpUrypamus o0pa3oBaBIINXCS CTPYKTYp?

Kaxkue tumnsl cBsizeii B mosiekynax: COy; BeCly; CHy, AlH3?
VYkaxute T Mosekyin. OTBET MOTUBUPYWTE.

4.CocraBbTe ypaBHEHUS PEaKIM MOTYUYEHUS BCEX BOZMOXKHBIX COJIEH 1O
peakin Mexny ruapokcugom Meau (1) Ba(OH)2 u cepHoit kucnmoToi
HySO4. TlpuBenute Ha3BaHUs MOAY4eHHBIX cosiell. CocTaBbTe ypaBHEHHUE
peakIuy epeBoa KUCION COMU B CPEAHIOK.

5. YkaxuTe KOMIUIEKCOOOpa3oBaTesb, ONPEEIUTE €r0 CTENEeHb OKUCIIEHUS U
KOOpAHAIMOHHOE Yrciio B KomiuiekcHoOM coenuuaeHnr Na[Al(OH).(H20):];
OTIpE/IENTE 3apsi] KOMIUIEKCHOTO HOHA.

Hanumure ypaBuenue nuccounannu KC 1 BeIpakeHNE KOHCTAHThI
HECTOMKOCTH KOMILJIEKCHOTO HOHA.

6.Brruncnure TeroBoi 3PexT peakuu:
4NH;3 () + 503 1y = 6H20(y + 4NO(y
MoskeT v 3Ta peakius MPu CTAaHAAPTHBIX YCIOBUSX UITH

caMmonpoun3BoJbHO? OTBET MOTHUBUPYUTE.

7.PaccunTaiiTe, KaKk U3MEHATCS CKOPOCTU IPSIMON W OOpaTHOW peakiuii mpu
YBEJIMUYEHUU JaBJICHUS B 3 pa3a B cCHCTEMaXx:

H, + I, = 2HI; 2H,S = 2H, + S,.



Bapuanrt Nell

1. CoctaBbTe 27EKTPOHHYIO (GOPMYITY U AIEKTPOHHO-TPAQUUECKYIO CXEMY
BAJICHTHBIX AJIEKTPOHOB ATOMOB 3JIEMEHTOB C MOPSAKOBBIMM HOMepaMu 53 u 75.
OnpenenuTe BO3MOXKHBIE CTEMEHU OKHUCIEHUS B HOPMAJIbHOM U BO30Y>KICHHOM
cocTosiHUSAX aromMoB. Kakoil m3 3ymeMeHToB oOnamaer Oosee BBIPpAKCHHBIMH
MeTITNYeCKUMU cBoiicTBaMu? OTBET 00OCHYMTE.

2.Kakyro HM3I1YIO CTETIEHb OKUCIICHUS TIPOSIBIIAET XJIOP, Cepa a30T U yriiepon?
[Touemy? CoctaBbTe (HOpMYIBI COCTUHEHUN ATIOMUHUS C TAHHBIMU AJIEMEHTaMH B
ATOM CcTerneHu OKUceHus. Kak Ha3pIBatOTCA COOTBETCTBYIOIINE COEIMHEHUS?

3. [lo kakoMy MeXaHHU3MY OCYIIECTBIIIETCS MEKMOJIEKYIIPHOE
B3aMMOJICUCTBHE: 3a CUET cui Bau-nep-Baanbca (aucrepcruoHHOTO,
OPUEHTALIMOHHOTO ¥ UHTYKIIMOHHOTO B3aMMO/IEHCTBHUS) UJIU BOJIOPOHOU CBSI3U?
[Iponemonctpupyiire Ha npumepax (H2O)n u (HF),.

4.CocraBbTe YpaBHEHUS PEAKIU MOJTYyUYEHUS BCEX BO3MOXKHBIX COJICH IO
peakiun mexxay ruapokcuaom kenesa (1) Fe(OH); u cepHoii kuciaorToit
H>SO,. [lpuBenuTe Ha3BaHUs MONTYyYEHHBIX colieil. CocTaBbTe YpaBHEHUS PEaKIIMiA
NepeBoia OCHOBHBIX COJIEH B CpEAHUE.

5. YkaxuTe KOMIUIEKCOOOpa30BaTelb, OMPEIEIUTE €T0 CTETIICHh OKUCIICHUS U
KOOpAMHAIIMOHHOE yuciio B KomiuiekcHoM coenuaennn Kq[W(CN)s], onpenenure

3apsaa KOMIITICKCHOI'O MOHA.
Hanwuure YPaBHCHUEC JUCCOIU AU KC n BBIPAKCHUEC KOHCTAHTEHI

HECTOMKOCTU KOMIILJICKCHOTO HOHA.
6.Mcxons n3 3HaU€HUI CTaHJAPTHBIX SHTATBINUNA 00pa30BaHMs U A0COIIOTHBIX

CTaHJIAPTHBIX SHTPOMUN COOTBETCTBYIOIINX BEIIECTB, BEIYUCIUTE AG%0g peaxkuuu,

HpOTCKaI-OIHeﬁ 10 YPaBHCHUIO:
NHs(r) + HCI(r) = NHCI(x)

MoxeT 1 3Ta peaKkiyA IIpHU CTAHOAPTHBIX YCIIOBUAX UATH C&MOHpOI/IBBOJIBHO?

7. Kak mamenuTtcs ckopoctb peakiuu 2NOyy + Oz n = 2NOyy , eciiu a)
YBEJIMUYUTH JIaBJICHUE B CUCTEME B TPU pa3a; 0) YMEHbIIUTh 00bEM CHUCTEMBI B TPU
pa3a; noBbICUTH KOHLeHTpauuio NO B Tpu pasa?

[IpuBenuTe BoIpaxKeHUE Il KOHCTAHTHI PABHOBECHUS CUCTEMBI.

Pacueramm  ompenenute, sBAfeTCAs  HpsAMas  peakuus ~ 3K30- WA
HAOTEpMHUYECKON? Kak BIMSET NOBBIIMIEHHE TEMIIEpaTypbl W JABJICHHUS Ha
PaBHOBECHE 3TOW CUCTEMBI?



Bapuant Nel2

1. Ykaxure KOMIUIEKCOOOpa30BaTesb, ONMPEIEIUTE €T0 CTETIEHb OKUCICHUS U
KOOPJMHAIIMOHHOE YHCII0 B KOMIUIEKCHOM coennHeHnn Ko[MoFg], onpenenure

3apsgaa KOMIIIICKCHOI'O MOHaA.

Hanwumure YPaBHCHUEC JUCCOLU AU KC n BBIPAKCHHUEC KOHCTAHTEHI

HECTOMKOCTH KOMILJIEKCHOT'O MOHA.

2. Kakue u3 kap6onaroB: BeCO3z nnn BaCO3z MOKHO MOJTYYUTH MO PEAKITHH
B3aMMOJICUCTBHS COOTBETCTBYIONIMX OKCUI0B ¢ CO,? Kakas peakiusa uaet
HanOoJiee SHeprudHoO? BEIBOI cenaiiTe, BEIYUCIIHB AG%qg peaKIuu.

3. IBMeHHuTCS TN COCTOSTHUE PaBHOBCCHA B CIICAYIOIIUX CUCTEMAX, CCIIN CMCCh
Ia30B CXKAaTb

Hoy + Clyy = 2HCI ()? N,+3H, = 2NHj3?

OTBeT MOTUBUPYITE HA OCHOBAHUH PacueTa CKOPOCTH MPSIMON 1 00paTHOM
pEeaKIMu B 3TUX CUCTEMax JI0 U MOocJie U3MEHEeHUs AaBieHus. Hanumure
BBIPKEHUS JJI1 KOHCTAHT PAaBHOBECUS KaXKJIOM M3 TaHHBIX CHCTEM.

4. CocraBbTe 3JEKTPOHHYIO (OPMYINY M DIIEKTPOHHO-TPAPUUYECKYIO CXEMY
BAJICHTHBIX 3JICKTPOHOB aTOMOB 3JIEMEHTOB C MOPAAKOBbIMU HOMmepamu 20 u 34.
OnpenenuTe BO3MOXHbBIE CTENEHU OKHCIEHUS B HOPMAJIbHOM U BO30Y>KJICHHOM
cocTosiHUAX aromMoB. Kakoil u3 3rmeMeHTOB oOnamaer Oonee BBIPAKCHHBIMH
MeTaJNTMYecKUMU cBoricTBaMu? OTBET 00OCHYMTE.

5.Kakyto BBICIIYIO CTENEHb OKUCIICHUS MPOSBISAET JIEMEHTBI C MOPSAKOBBIMHU
Homepamu 20 u 34 B coeauHeHusix? CoctaBbTe (HOPMYJIbI COSTUHEHUNH BOAOPOIA C
JAHHBIMU DJIEMEHTAaMU B OTOM CTENEeHM OKucieHus. Kak Ha3bIBarOTCA
COOTBETCTBYIOILLIME COCTUHEHUS?

6. [lonp3ysach TabIUIEH OTHOCUTEIBHBIX AIEKTPOOTPUIIATEIILHOCTEH,
BBIUMCIIUTE Pa3HOCTh BEIMUWH 3JIEKTpooTpuiiarenbHocTed st cesizeid K— Cl, H—
O, Cl-0, Fe—CIl,Na-F, Cl-Cl, C — Br, u naiite XapakTepUCTHKY 3THX CBS3CH.

7.CocTaBbTe ypaBHEHMS pEaKLU MTOJTYYEHHS BCEX BO3MOXKHBIX COJIEH 11O
peakiu Mexny ruapokcuom nuaka Zn(OH), u ceproit kucimotoir HySO..
[IpuBennTe Ha3BaHUS MOTYYECHHBIX COJie. COCTAaBbTE yPABHEHUS PEAKLUN
IIepeBO/1a KUCIIOW U OCHOBHOM COJIEH B CPEIAHUE.



Bapuant Nel3

1. CocraBbTe JIEKTPOHHYIO (OPMYILY U 3JIEKTPOHHO-TPAPHUUECKYIO CXEMY
BAJCHTHBIX 3JIEKTPOHOB aTOMOB JJIEMEHTOB C MOPSAKOBBIMU HOMepamu 26 u 28.
Omnpenenute BO3MOXKHBIE CTENEHU OKUCIEHUS B HOPMaJIbHOM U BO30YKIECHHOM
cocTtosHuAX aromoB. Kakoil u3 sneMeHTOB oOnamaer Oojee BbIpaXKEHHBIMU
MeTaTMYecKUMU cBoricTBaMu? OTBET 00OCHYMTE.

2.Kakyto BBICIIYIO CTETIEHb OKUCIICHUSI MPOSIBIISET AIEMEHTHI C MOPSIAKOBBIMU
HoMmepamu 26 u 28 B coequHeHusx? CocraBbTe (hOPMYJIbI COCTUHEHUN KHUCIOpOa
C JaHHBIMU DJJEMEHTAMM B JTOM cTeneHW OkuciaeHus. Kak Ha3bIBaroTCs
COOTBETCTBYIOIIME COCAUHECHUSA?

33 Kak meton Banmentnoix CBszeil 00BsICHIET TUHEHHOE CTPOEHUE MOJICK YJIIbI
BeCl;, u Terparapudeckoe monekynst CHa?

4.CocraBbTe YpaBHEHUS PEAKIUH MOJTYyUYEHUS BCEX BO3MOXKHBIX COJICH IO

peaknuu mexxay ruapokcuom Hukens (1) Ni(OH), u ykcycHoit kucnoroit
CH3COOH. IlpuBenute Ha3BaHUs MOIYYeHHBIX colieil. CocTaBbTe ypaBHEHUS
peakiuu epeBoja OCHOBHOM COJIM B CPEIHIOKO.

5. VkaxuTte KOMILIEKCO00pa3oBaresb, ONPEACIUTE €T0 CTEIIeHb OKUCICHUS U
KOOPJMHAIIMOHHOE YHCiI0 B KoMIuiekcHOM coennuennn K[Sh(OH)s], onpenenure
3apsiji KOMIUICKCHOTO HOHA.

Hanumure ypaBaenue auccormanuu KC 1 BeIpakeHHe KOHCTAaHThI

HECTOMKOCTU KOMIUIEKCHOTO MOHA.
6. [Ipu kako# Temmeparype HaCTyIIUT PAaBHOBECUE CUCTEMBI:

CO(r) + 2Hy(r) = CH;OH(k); AH=— 128,05 k/[x?

OtBet MmoTuBupyiTe. [IpuBearTE COOTBETCTBYIOIINE PACUETHI.
7. Ha ckoJIbKO TpagycoB cleqyeT MOBBICUTHh TEMIIEPATYPY, YTOOBI CKOPOCTh

peaxkuuu Bo3pociia B 8 pa3, TeMnepaTypHblid KO3QPUUUEHT paBeH 2.

Bapuant Nel4

1. CocraBbTe 3J€KTPOHHYIO (GOPMYIY U 3IEKTPOHHO-TPAQUUECKYIO CXEMY
BaJICHTHBIX 3JEKTPOHOB AaTOMOB AJIEMEHTOB C MOPSIAKOBBIMU HOMepamu 9 u 53.
Omnpenennte BO3MOXKHBIC CTENEHH OKUCICHHUS B HOPMAJIbHOM U BO30YKICHHOM
cocTosiHUsAX aromMoB. Kakoil u3 srmeMeHTOB o0namaer Oosiee BBIPAKEHHBIMU
HEMeTaUTMYeCcKUMU cBorcTBaMu? OTBET 0OOCHYHTE.

2.Kakyro BBICIHIYIO CTETIEHb OKUCIICHUS IPOSIBIISIET AJIEMEHTHI C TOPSIAKOBBIMU
HoMmepamu 9 u 53 B coequHeHusx? CocraBbTe GOPMYIIBI COSAUHEHUN KUCIOPOIa C



JAHHBIMU DJIEMEHTAaMH B OJTOW CTeNeHW OkucieHus. Kak Has3pIBaloTCs
COOTBETCTBYIOIINE COSTUHCHUS?

3. Kakas koBasleHTHas CBSI3b HA3BIBACTCS G- U - CBsA3bI0? Pazbepure
Ha TIPUMEPE MOJICKYJIbI a30Ta.

4.CocraBbTe ypaBHEHHS PEAKIUN MOTYUYESHHUS BCEX BOZMOXKHBIX COJIEH TTO
peakiuu Mexay ruapokcuaom xkenesa (1) Fe(OH); u xpoMoBoii KHCITOTOM.

5. YKkaxxuTe KOMILIEKCOO0pa30BarTellb, ONPEICIIUTE €ro CTENEHb OKUCIIEHUS U
KOOPMHAIIMOHHOE YKo B KoMIiekcHOM coenraeHuu [CU(NH3)4](OH),,
ONPEENUTE 3aps]l KOMIUIEKCHOTO MOHA.

Hanmmure ypaBaenue nucconnanuu KC u BeIpakeHHE KOHCTAHTHI
HECTOMKOCTH KOMILIEKCHOTO HOHA.

6.YMeHbIIIAeTCS WM YBETUYMBAETCS SHTPOIUS [IPU NEPEXOAAX: a) BOJIbI

B map; 6) rpaputa B anmas? Ilouemy? Brruamcmure AS%gs 1S Kakmoro
npeBpaiieHusi. CraenaiTe BbIBOJ O KOJWYECTBEHHOM H3MEHEHHHM SHTPONUU TIPHU
($a30BbIX U AIOTPONMUYECKHUX MTPEBPAIICHUSIX.

7. HaHI/IH_H/ITe BBIpa>I<eHI/Ie JJId KOHCTAHTHI paBHOBeCI/Iﬂ FOMOFCHHOﬁ CUCTEMBEBI
N, + 3H, = 2NHs.

Kak u3MeHuTCs CKOpOCTh MPSAMOM peaKIui 00pa3oBaHus aMMHUaKa, eCiu
YBEJIMYUTH KOHIIEHTPALMIO BOJIOPOA B TPpH paza? B KakoM HamnpaBiIeHUN
CMECTUTCS paBHOBECUE B CUCTEME?

Bapuant Nel$S

1. VkaxuTre KOMIUIEKCOOOpa30BaTEllb, ONMPEIETUTE €r0 CTENEHb OKUCIICHUS U
KOOPAMHAIIMOHHOE YUCIIo B KoMmiuiekcHoM coenuaenuu [Pt(NHs)s]Cla, onpenenute

3apsil KOMILIEKCHOTO HOHA.

Hanumure ypaBaenue nucconnanud KC u BeIpakeHNE KOHCTAHTHI
HECTOMKOCTH KOMIUIEKCHOTO HOHA.

2. DHAOTEpMUYECKasl peaKkiius pa3jiokKeHus nenraxiopuaa ¢pocdopa
IIPOTEKAET 10 YPaBHEHUIO:

PCls(r) = PCly(r) + Clo(r); H=+ 92,59 k]I

Kak Hasio u3MeHuTh: a) TeMiiepaTypy; 0) AaBieHHE; B) KOHLEHTPALHIO,
4TOOBI CMECTUTH PABHOBECUE B CTOPOHY NPSAMON peakiuu?

3. CocTaBbTe AMEKTPOHHBIE U AIEKTPOHHO-Tpadudeckue (GopMyIbl BaICHTHBIX
AJIIEKTPOHOB ISl AJIEMEHTOB C mopAnkoBbiMH HoMepamu 20 m 34. Onpenenute
BO3MOKHBIE CTEMEHHU OKHUCIIEHUS B HOPMAJIbHOM M BO30YXJIEHHOM COCTOSIHHUSX



aroMoB. Kakoii u3 sneMeHTOB 00iaaeT 60s1ee BhIPAKECHHBIMU METAJUTHUYECKUMU
cBoricTBamu? OTBEeT 0OOCHYHTE.

4.Kakyro HU3IIYIO CTETNIEHb OKUCIICHUS MPOSBIISIET AJIEMEHTHI C MOPSIKOBBIMU
Homepamu 14 u 17 B coequnenusx? CoctaBbTe GOpPMYJIbl COSTUHEHUNH BOAOPOIA C
JAaHHBIMM ~ DJIEMEHTaMU B OJTOM cTeneHW okucieHus. Kak HazbiBaroTcs
COOTBETCTBYIOILLIME COCTUHEHUS?

5. B ueM cocrouT siBneHue rHOpUAN3aIMY SJIEKTPOHHBIX opouTanein? Ykaxure
OCHOBHBIC THWIIBI THOpWIM3AIMKM dJIEKTPOHHBIX opoOuTaneir. KakoBa ¢opma
THOPHUIHBIX 00IAKOB?

6.CocTaBbTe YpaBHEHHS PEAKIIMHA MTOTYyYEHHUS BCEX BO3MOKHBIX COJICH TTO
peakiuu Mmexxay rugpokcuaom kaamus CAd(OH), u azotHoit kucinotorr HNOs.
[IpuBenuTe Ha3BaHUA MONYYEHHBIX cojield. CocTaBbTe ypaBHEHUS peaKluu
NepeBO/Ia OCHOBHOM COJIM B CPEIHIOKO.

7.Kakyto BBICIIYIO CTEIIEHb OKHUCICHUS MPOSBIISIET JIEMEHTHI C TTOPSIIKOBBIMU
HoMmepamu 26 u 28 B coequHeHusx? CoctaBbTe (DOPMYIIBI COCTMHEHUN KHUCIOPOIa
C JaHHBIMU DJJEMEHTAMU B JTOM CTeneHu oOkuciaeHus. Kak Ha3bIBaroTCs
COOTBETCTBYIOIIME COCAUHECHUSA?

Koutpoabnas pa6ora Ne 2
Bapuant Ne 1

1.CocTaBbTe CXeMBbI 2-X TaJbBAaHUYECKUX DJIEMEHTOB, B OJIHOM M3  KOTOPBIX
CBUHEI SIBIISIETCS KaTOJOM; B ApYroM - aHojoM. [IpuBenute hopmyny [is pacyera
9.]1.C. 9TUX TaJIbBAHUYECKUX JIEMEHTOB.

2. N3o0pazute muliemty xjopuja cepedpa B U30bITKE HUTpaTa KaJusl.

3CocTaBbTe MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPAaBHEHUS B3aMMOJECHCTBHS
YKa3aHHBIX COCIUHECHUI:

a) cynb(ata HATpUs U XJIOPOBOJIOPOIHON KUCITOTHI,
0) XJI0pHJ1a MarHus ¥ THAPOKCH A HATPUS.

4. CocraBpTe ypaBHEHMS PEaKLMil B3aMMOJEHCTBHS ATIOMUHHS C THAPOKCHIOM
HaTpus Y KOHIICHTPUPOBAHHOW a30THOM KUCIIOTOM.

SBeruuciute pH B 0,01 M pacTtBope a30THON KHCIOTBI, CUUTasi AUCCOLIMAIIUIO
ITOJTHOM.

6. Hanummure MONEKYISIpHbIE M HOHHO-MOJIEKYJISIPHBIE YPAaBHEHHS TUAPOIU3a
METACHIINKATa KaJIbIHS.



7. Beraucnute TeMIeparypy 3aMep3aHus pacTBopa aHTU(puU3a, OIYYEHHOTO MPU
pactBopenuu 1 kr stuneHrukons ( CoHa(OH)2 ) B 2 Kr BoABL.

8. CocraBpTe YypaBHEHUS IPOLIECCOB  3JIEKTPOXUMHYECKON  KOPPO3HH,
IPOTEKAIOIIEN NPU KOHTAKTe (CKPYYEHHBIX BMECTE) MEAHOIO M aTOMHHHEBOTO
IIPOBOJIOB BO BIIQXKHOU Cpelie.

9. CocraBbTe CXEMBI JIEKTPOJIN3a BOJHOTO PACTBOpa Cyib(aTa HUKENs, €CIIH:
a) aHOJI — [IMHKOBBII;
0) aHO/ — YTOJIbHBIH.
Bapuant Ne 2

1. CocTaBbTe CXEMBI FalIbBAHMYECKHMX DIIEMEHTOB JIJIS ONPENCICHHs CTaHIap THBIX
snextpomaeix  moTermmanoB  Ni/Ni?* u  Ag/Ag'. VYxkaxure HampapieHHe
HIEpEMEILEHNS DIIEKTPOHOB BO BHELIHEN LIEIH.

2. Ilpu anekTponu3e BOJAHOTO pacTBOpa cynbdaTa HaTpus 3HaueHue pH pactBopa y
Katojia Bo3pocio. OObSICHUTE, TOYEMY 3TO TPOU3ONILIO0?

3. Kakue mnpomeccbl NpPOTEKAIOT MNPHU KOPPO3HMM TEXHUYECKOTO IKEIIE3a B
arMoc(epHbIX ycinoBusax? CocTaBbTe JIEKTPOHHBIE YPAaBHEHUS STUX MPOIECCOB.

4. CocTraBbTe YpaBHEHUE PEAKIIUH B3AUMOJICHCTBUS ATIOMUHMUS C
KOHIICHTPUPOBAHHOM CEPHOU KUCIOTOU U MogoepuTe Kod(DPUIIMEHTH METOI0OM
3JIEKTPOHHOTO OayiaHca.

5. Beruunciaure pH 1 pOH B 0,001 M pactBope ruapokcuaa autus (o =1).

6. PaccumTaiiTe Maccy xyopuia HuHKa, HEOOXOAUMYIO Uit purotosieHus 0,5 i
0,01 M pacTBopa

7. Hanumure CTpyKTypHYIO (GOpMYINy MULEIIIBI 3078 THIPOKCHIAa MAarHus,
CTaOMIM3UPOBAHHOTO XJIOPUJIOM MAarHus, yKa3as 3aps/i KOJUIOUIHBIX YaCTHII.

8. [louemy ipu coeqMHEHUH PacTBOPOB KapOoHaTa Kaimus u xsopuaa xpoma (I1I) ne
obpazyercs kapoonat xpoma (III) ?

9. Jonuimure ypaBHEHUsI PEaKIU, COCTaBbTE K HUM MOHHBIE YPABHEHUSI:

a) CaCOz+HCl— 6) CaOHCI+HCI—



Bapuanr 3

1.CocTaBbTe cxeMy raJlbBAHUYECKOTO JIEMEHTA JIIsl ONIPEIEICHUs CTaHIapTHOTO
AJIEKTPOJTHOTO MOTEHIIMAJIA [IMHKOBOTO AJIEKTPO/Ia U PACCUUTANTE €ro HalpsoKeHHE
(cT. ycnoBus).

2. Kakue nponeccsl MpoTeKarT MPU KOPPO3UU AIFOMUHUS B KOHTAKTE C MEJBIO B
nienoyHom cpene? CocTaBbTe 3JIEKTPOHHBIE YPABHEHUS 3TUX MTPOIIECCOB.

3. UeM OTJIMYAIOTCS TIPOLIECCHI Y 3JIEKTPOJIOB MPH AJICKTPOJIN3E BOJIHBIX PACTBOPOB
cynbhara Meau U cyiabdarta kamusa? Kakue BemiecTBa BBIICIAIOTCS Yy Karoaa U
agHoma?

4. TlonGepure MOJIEKYIIIPHELIE YPABHEHHS K CIEAYIOIUM HOHHBIM:
a) Ca2++C032'—>CaC03
6) HySiO3+20H —2H,0+Si0z

5. Beruucnure pH 1 pOH B 0,01 H. pacTBOpe rupokcuaa Kanbuus (M3BECTKOBBIM
pacTBop), CUNTAs AUCCOLUALMIO TOTHOM.

6. Kak cMectutcst paBHOBecue peakiuu rujapoiusa coi (NHy4)2S npu modaBnennn
NH;OH x ee pactBopy?

7. HanummTe CTpyKTypHYIO (opMyny MUIeUIbl 308 ruapokcuma xkemeza(lll),
crabunusupoBanHoro xyopujom sxeneza(lll). Kakoi 3apsiq MMEOT KOJUIOUIHBIE
YyacTULIbl (TpaHyJibl) JaHHOTO 301517

8. 3aKOHYHUTE CIEAYIOIINE YPABHCHUS PEAKITHIA:
a) Pb+H,S0O4 (pa36.)—
0) Pb+H,SO4 (koHI1.) —
B) Pb+Cly—

9. PactBop, coxmepxamuii 0,512 1 HeanekTponauta B 100r Oenzona CgHs,
kpucraiusyerca npu 5,296 °C. Temneparypa kpucraiuzauuu 6enzona 5,5 °C.
Kpuockonuueckass koncranra 5,1 °. Beruuciaure MoJIbHYIO MacCy pacTBOPEHHOTO
BELIECTBA.



Tembl pedepaToB (IOKJIaT0B)

Ne n/mt HaumeHnoBaHue Tembl pedepara

1 3HaueHNE XUMUU B CEILCKOM XO34HCTBE.

2 [TpoGaeMbI BOIOCHAOKEHHUS B CEIIBCKOM XO35HCTBE.

3 CpaBHenue skonornyeckux crangapros ['OCT PO u Espo 4.

4 DKO0JI0rHsl BOJIbL, IIyTH PEIECHUs MPOOJIEMBbl 3arps3HEHUS BOIBI.

5 Bopa B )kxM3HM YenoBeKa, TEXHUKE U CEIbCKOM X03HUCTBE. DKOJIOT S BOJBI.
6 3HayeHHEe BOJIbl B )KM3HEICATEIbHOCTH )KUBBIX OPIaHU3MOB.

7 3aBucumocts OBII u pH Bozbl 0T €ro HOHHOTO cOCTaBa.

8 Bona - 310 KH13HE.

9 [TpoOeMbl OUUCTKU M UCIIOJIb30BAHMS BOJIBI U1l METUOPALIMH 3€MeIb

10 OOumwie cBoiicTBa MarHust Kaiblys U Apyrux aneMeHToB || A-noarpynmsl, ux

COCANHCHHA, BHAYCHUC MAaIrHus U KaJIbI[Ud B IIPUPOAC U CCIBCKOM XO3SHCTBE.

11 0O030p cBOHCTB XUMUYECKHX AJIEMEHTOB VA- OArpYHIbl U UX BaXKHEUIINX COETNHEHUH.

12 OOmme cBOHCTBA yriaepojaa, KpeMHUs U IPpyTUX aneMeHToB | VA-noarpynmsl, ux
COEIMHEHMSI, 3HAYSHUE YIIIEPo/ia 1 KPEMHHS B IPUPOJIE M CEITLCKOM XO3SHCTBE.

13 Tsoxénple MeTaIIIbI, UX MOJIb3a U Bpe/l, OMOJIOTMYECKOE 3HAUCHHE.

14 AHaTUTHYECKUI KOHTPOJIh TSHKEIBIX METAJIJIOB B IIOYBE U PACTEHUSAX, IPOTYKTAX
CENBbCKOro X0351CTBA.

15 O630p CBOMCTB OTACNIBHBIX XUMHUUECKHUX DJIEMECHTOB U UX BaKHEUIITHNX COGHHHeHHﬁ.

16 XuUMUYEeCKHe TEeCT - METOJbl aHalin3a OOBEKTOB OKPYXKAIOUICH Cpeibl, aHalu3 BOJBI,
BO3/[yXa U MOYBBIL.

18 DKOJIOTHS ¥ TOKCHKOJIOTHS METAJIJIOB;

19 DIEKTPOXUMHUYECKasi KOPPO3Hsi, CITIOCOOBI OOPHOBI C HEW;

20 Tsoxénast u nérkas Boga, MX 0COOCHHOCTH, TI0JIb3a M BPEJl, MEPCIEKTUBBI PAI[HOHAIEHOTO
PUMEHEHHUS;

21 KpyroBopot a3ota, cepsl, BObI, YIICKUCIIOTO ra3a B IPUPOJIC;

22 Hcnonp3oBaHre HAHOMATEPUATIOB B BOJHOM XO3SMCTBE.

23 BopopoaHsliii moka3aTenb BOAHBIX paCTBOPOB, MEXaHHU3M JICHCTBUS Cpe/Ibl U €

Ouojoruyeckas POJIb B ) KU3HCACATCIbHOCTHU paCTeHHﬁ;




24 3akonbl Papanes. [IpakTuueckoe NpuMEHEHUE 3IEKTPOIH3A.

25 Xumudeckas U puzndeckas TCOPHH PaCTBOPOB.

26 HopmatnBHas u TEXHHYECKast JIOKYMEHTaLUs o SKCILTyaTaLHH,
TEXHIYECKOMY 00CITy)KNBaHUIO, PEMOHTY MEMOPATUBHBIX
OOBEKTOB.

27 Hayunas u ¢puocodckast KapTrHa OKPYKaIOUIETO MHpPA.

28 MsorooOpasue KyJabTyp B UX B3aUMOJICHCTBHH.

29 CrniocoObl OCYLIECTBIEHUSI COLMATIBHOTO B3aMMOJCHCTBHS OOy4Yarollero W peaau3anus
CBOEH pOJIU B KOJUIEKTUBE.

Tembl HAYYHBIX TUCKYCCHIT (KPYTJBIX CTOJIOB)
XumMnueckas cBsizb. CTpoeHre MOJICKY.JI.
1.KBaHTOBO-MeXaHUYECKasi TEOpPUS XUMHUECKOW CBSI3U. MeToa BaJIGHTHBIX CBS3EH.
[Ipupona u MexaHU3M BOSHUKHOBEHHSI KOBAJICHTHOW CBSI3H.
2.Bujpl KoBaneHTHOM cBs3u. [lapamMeTpsl v CBOKCTBA KOBAaJICHTHOM CBSI3H: SHEPTHS, IIHHA,
HOJISIPHOCTB, MOJISIPU3YEMOCTh, HACHIIIAEMOCTh, HAIIPAaBIEHHOCTb.
3.IToHsITHE O G - U T — CBSI3SX.
4 MexanusM 00pa3oBaHKs HOHHOM CBSI3H, €€ CBOMCTBA.
5.ITonsTHE 06 M30MEPHH.
6./loHOpHO-aKIIenTOpHAs CBA3b. MexXaHu3M ee 00pa30BaHMUs.
7.IlonsiTHEe 0 BOIOPOHOM CBs3U. MexaHu3M ee 00pa3oBaHMs.
8.IlonsATHE O METaNIMUECKOH CBsI3H. MeXaHu3M ee BOSHUKHOBEHHS.
9.IloHsATHE O CTENIEHU OKHCIICHHUS.
10.Tumbl KpUCTATITMYECKUX PEIIETOK.
11.T'ubpuan3anusi aTOMHBIX OpOUTaTICH.
12 I'eomeTpHuueckas CTPYKTypa MOJIEKYII.
13.TTonstpHOCTH MOJIEKYI.
14.Buapl MEXMOJIEKYIISIPHOTO B3aUMOJICHCTBUSI.

Bonpocs! 1 3a1anus 1J151 NPOBeAeHUsI HTOTOBOI0 KOHTPOJIsI (3a4eTa)

Komnemenyua YK-1. Cnocoden ocyuwecmenams nOUCK, KpUmu4eckuili anaius3 u
cCuHme3 UH@oOpMayuu, NPUMEHAMb CUCHEMHBLL HO0X00 01 pPeUuleHUs
nOCMAGICHHBIX 3A0ay

Bonpocwi k 3auemy

1. OcHOBHBIE BUbI KOPPO3HH METAILIOB. DIIEKTPOXUMHUYECKAS KOPPO3HUS KEIE3HOM
apMaTyphbl BO BIIa)KHOM BO3J1yXe.

2. CiocoObl BBIpayKEHUSI KOHIIEHTPAIUU PACTBOPOB.

Ipakmuuyeckue 3a0anus 0151 NposedeHusl 3auema

1. HammmuTte ypaBHEHHS IUCCOLMALMK JIIEKTPOJIUTOB: THAPOKCHAa Oapwus,
Hutpara xpoma (lll), ruagpoxapboHara MarHus, XJIOpHAa AUTWIPOKCOATIOMUHUS,
bochopHOM KHCITOTHI.

2. Bpruncnure MOJSPHYIO W HOpMalibHYIO KoHIeHTpamuio 20 %-ro pactBopa



XJIOpU/IA KabIUs IIOTHOCTBIO 1,178 r/em®,

Bonpocul k 3auemy

1.0cHOBHBIE TIOHATHS XHMHH: aTOM, MOJICKYJa, XHMHYECKHH BIIeMEHT. BelectBo, MoJb,
MOJISIpHAsI Macca, SKBUBAJICHT, MOJISIPHASI Macca SKBHBAJICHTOB.

2.CTeneHsb 3JIEKTPOIUTHYECKOH aucconuanun. DakTophl, BIUSIONME HA BEIMYMHY CTCIICHH
nuccormaimi. CUITbHBIE U cllaOble 2JIEKTPONUTHL. [IpuBeIuTE IPUMEPHI.

IIpaxmuyeckue 3a0anus 0151 Npo8edeHusl 3auema

1. Hamuimure ypaBHEHHs PEaKIHid, C MOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH CJIEIYIONIHE
npeppaienusi:  Fe(OH)s—Fe(OH)2Cl—-FeOHCl>—FeCls—Fe2(S04)a.

2. Hamummre ypaBHEHHs JUCCONMAIMU clenyrommx siekrpoiutoB: a) HiPOs 6) NHsOH.
Jlonuinmte ypaBHEHHE PEakllui, COCTaBbTe K HeMy HOHHbIe ypaBHenus:  CaCOz + HCl—

Bonpocw k 3auemy

1. OcHOBHBIE CTEXHOMETPUYECKHE 3aKOHbl XMUMHH: 3aKOH COXPAaHEHHS MacChl M SHEPruu
BEIIECTBA (COBPEMEHHAsI (OPMYIIMPOBKA), 3aKOH IIOCTOSHCTBA COCTABA XUMHUYECKUX COCIMHEHHH
K. Ilpycra, 3akoH kpatHbix oTHowmeHu# (J1./lampToHa), 3akOH 00BeMHBIX OTHOIIeHUH (['eii-
Jlroccaka), 3akoH ABOTaJpo U CJIEACTBUE U3 3aKOHA, 3aKOH KBUBaJIeHTOB (Y. Bomtactona).

2. O0mIast XapaKTepUCTHKA METAJUIOB, (PU3NIECKUE CBOMCTBA. 3aBUCUMOCTH CBOWCTB METAJLIOB OT
UX T0JI0)KEHUs B nepuoanueckoil cucreme /1. 1. MenneneeBa BHyTpeHHEe CTpOEHHE METAILIOB.
Marumnii. ©usndecKre ¥ XUMHYSCKHE CBOMCTBA, COSTUHEHUS.

HpaKmuueCKue 3a0anus 0Jis npoeedenuﬂ 3avema

1. O0mme XMMHUYECKHE CBOWCTBA METAJUIOB (COCTaBbTE ypAaBHEHHS PEaKIUil Ha KOHKPETHBIX
IpPUMEPAX METAJIOB Pa3HON aKTUBHOCTH).

2. Kakas macca, Kakoe KOJMYECTBO BEIIECTBA, KaKOE€ YHCJIO MOJIEKYJ, KaKoe KOJIHWYECTBO
HKBUBAJICHTOB COOTBETCTBYET 00BEMY Kuciopoaa 11,2 i (1. y.)?

Bonpocwl k 3auemy

1. Kinaccudukanusi HeopraHM4eCKUX COMHEHUI.

2. PactBOpbl. CrIOCOOBI BBIPaYKEHHS COCTaBa PACTBOPOB: MOJISIPHASI, MOJISIpHAS! KOHIIEHTPALUs
9KBHUBAJIEHTOB, MOJISTILHOCTb, MAaCCOBAas J10JIsl, TUTP

Ipaxmuueckue 3a0anus 0151 nposedeHus 3auema

1. Beruucaure macey xiopuaa xxenesa (I1I), neodxonumyro st nmpurorosnenus 300 ma 0,01 =
pacTBopa.

2. OTHOIIEHWE METaJUIOB K pa3IUYHBIM KHUCJIOTaM (COJITHOHM, a30THOW B IOOOW cTaauu
pa3zbaBieHMs, CEpHON KOHIIEHTPMPOBAHHOW M CEpHOW pa30aBlIE€HHOI) Ha mpHUMepe kele3za U
AIIOMUHUS.

BOI’ZpOCbl K zauenty

1. [Ipuponnas Boja. Ctounsie Boabl. OCOOEHHOCTH XUMUYECKOT0 COCTaBa MPUPOJHBIX U CTOYHBIX
BoJI. XKecTkocTb BOJIbI, €€ BU/Ibl. BoonoaroToBka.

2. Ilporonno-ueitponnas teopus /1.J1. UBanenko u E.H. I'anona. KBanToBbie uncna.
JIBoiicTBeHHas mpupoaa ekTpoHa. CrocoObl H300paKeHUs AIEKTPOHHOU CTPYKTYPhl aTOMOB
3JIEMEHTOB.

IIpaxmuyeckue 3a0anus 0151 Npo8edeHUs 3aiema

1.0Onummre XuMHYecKre CBOMCTBA OKCUAA KaiblMs, okcuaa kpemuus (1V) u okcuaa nuHKa.

2. PaccunraiitTe Maccy THUAPOKCHAA HATPHUS U MAcCy BOJbI, HEOOXOAUMYIO /ISl TIPUTOTOBICHUS
500 r 5 % Motomiero pacteopa.

BOI’ZpOCbl K zauenty



1. AmomuHuN. XUMHYECKHUE CBOWCTBA, €r0 coeuHEHUsI. AMGPOTEPHOCT OKCHIOB M THIPOKCHJIOB
AJITFOMUHUSA.

2. Muccoumanus Boabl. MloHHOE mpou3BeseHne Boabl. Bomopoansiii mokazatens. CrocoObl ero
OTIpE/ICTICHHS.

Ilpakmuueckue 3a0anus 0151 npogedeHus 3auema
1. MeromoMm 31eKTpOHHOro OanaHca moadepuTe Kod((UIMEHTHI, YKOKHUTE OKHCIUTENIb U
BOCCTAHOBHUTEIIb B PEAKIIHSX:
Zn + HNO3(kou1)—Zn(NO3)2 + NO2 + H20;
Fe(OH).; + O2 + H2O—Fe(OH)3;
2. BeramcinTe KOHIEHTPAIIMIO HOHOB BOJIOPO/Ia U THIPOKCH]I HOHOB, ecii pH pactBopa pase 10.

Bonpocwt k 3auemy

1. CgoiicTBa pacTBOpoB HeanneKTpoiauToB. Ocmoc. 3akonsl Bant-I'odda u Payns.

2. MeTtaJiel ¥ HEMETAJUTbI, WX IOJIOKCHHE B TEpHOAMYECKON crcteme. OCHOBHBIE CBOWMCTBA
3JIEMEHTOB — AaTOMHBIM paguyc, DSHEPrus HMOHM3ALMUHM, CPOJACTBO K DIEKTPOHY U
AIIEKTPOOTPULIATENIBHOCT, BO3MOXKHbIE CTETIEHU OKUCIICHUS, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
CBOMCTBa AyIeMEHTOB. V3MeHEeHHe CBOWMCTB AJIEMEHTOB B Nepuojax u rpymmax. OOmeHay4dHoe
3HAYEHUE MEPUOJUYECKOrO0 3aKOHA M MEPUOJUYECKONM CHCTEMbl XUMHUUYECKUX 3JIEMEHTOB
.. MeHnneneesa.

Ipaxmuueckue 3a0anus 0151 nposedeHus 3auema

1. PaccunTaiiTe Maccy rameHoi u3BecTd, HeOOXOAUMOM ISl yCTpaHEHUsI BDEMEHHOU KECTKOCTH
B OJTHOM KyOMYE€CKOM METpe BOJIbl, €CJIU KECTKOCTh BoAbI 7 ©XK.

2. Paccumnraiite pH pedHoil BOJbI, €CITM KOHIIEHTPALIUU THIPOKCU-HOHOB B HEM 1075 mosns/om3.
Bonpocwr k 3auemy

1.Kucnotsl, ocHOBaHuUsI, conu U aMmpoTepHble coeauHenus B cBete TOJ[. HeobpaTumble peakiiuu

MOHHOT0 0OM€Ha, UX TUIIBL.

2. THIbl XUMUYIECKOM CBSI3U: KOBAJICHTHAS, HOHHAsI, MeTayutndeckas. Paboter JIptouca, ['eiitiepa,
Jlonnona, IlonuHra u ap. B y4eHUM O XMMHUYECKOM CBs3U. MOHHAs CBA3b, €€ NMpUpOa, HOHHBIC
Kpuctauisl. Kpucranimyeckue BEIECTBA ¢ HOHHOW PEIETKOM, UX CBOKCTBA.

Ilpakxmuueckue 3a0anus 0.1 nposedeHus 3auema

1. Ipu kaxoii Temmnepatype 3amep3aeT pactBop, coaepxkammii 1000 r rmuuepuna C3Hs(OH)3 u
2000 r BOJIBL.

2. Hanummre ypaBHEHHUsI peakluil, C MOMOIIBI0 KOTOPBIX MOXXHO OCYLICCTBUTH CIICAYHOLIHE
npeppaieHus:  Zn—ZnSOs—Zn(OH)2—(ZnOH)3P0s—Zn3(POs)2, k peakiusM oOMeHa
COCTaBbTE MOHHBIC YPaBHEHHS, K OKHCIINTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIHMAM — ypaBHEHHUS
AIEKTPOHHOTO OaaHca.

Bonpocw k 3auemy

1. KoBaneHTHas cBs3b, €€ NPHUpPOJAa U MEXAHU3M 00pazoBaHUSA. METOA BaJIEHTHBIX CBS3EH.
Cnioco0s1 n300pakeHMs] KOBAJICHTHBIX CBSI3€H, CBOMCTBA KOBAJICHTHBIX CBSI3CH: JJIMHA, DHEPTHUA,
HACBIIIEHHOCTh, HATIPABJICHHOCTb. [IoHATHE 0 THOpUAN3aLINY ATOMHBIX OpOUTANeH. G U 7T — CBA3M.
Pa3HOBHIHOCTH KOBaJICHTHOM CBSI3U — HENOJISIPHAs, OJIIPHAsA, JOHOPHO-AKLEITOPHASL.

2. Kommniekcuble coeaunennst KC. Koopaunannonnas teopust Bepaepa. Mertoast nomyuenust KC.
BHyTpeHHsIsI ¥ BHEIIHSS KOOpAMHAIMOHHBIE cdepbl KoMIuiekcoB. CTpyKTypa BHYTpEHHEH
KoopauHAIMOHHOW cdeprl. lleHTpanpHBII aToM - KOMIUIEKCOOOpa3oBaTesb, JIUTAHIBI,
KOOPJAMHAILMOHHOE YHCJIIO, 3apsii KOMIJIEKCHOTO NOHA. XMMHUYECKAsl CBSI3b B KOOPAWHALIMOHHBIX
CO€IMHEHHUSX. TUIIBI KOMIIJIEKCHBIX COEJUHEHUN. 3HaUeHNE KOMIUIEKCHBIX COEIMHEHUI B XUMUH,
010JIOTNH, CETBCKOM XO3SICTBE U TEXHUKE.

Ilpakmuuyeckue 3a0anus 0151 nposedeHus 3aiema



1. Hanmmmte ypaBHEHHUS peakyid, C ITOMOIIBIO KOTOPBIX MOKHO OCYIIECTBHUTH CIIETyOIIHE
2. CTpoeHune npoCTeHIINX MOJIEKYJI, MOJIpHOCTH MoJieKy1 Ha nmpumepe CO2 u NHs.

Bonpocwt k 3auemy

1.CunbHble 7€KTPOIUTHI, UX Auccoranus. COCTOSHUE CHIIBHBIX 3JIEKTPOJIMTOB B PacTBOpax,
AKTUBHOCTH U KO3 PUIMEHT aKTUBHOCTH HOHOB.

2. O0mue cBeleHUsT O pacTBopax. THIBI pacTBOPOB. PacTBOPHMOCTH BemecTB. 3aBUCUMOCTH
PacTBOPUMOCTH OT HMPUPOJIBI U CBOMCTB PACTBOPHUTENS U paCTBOPEHHOTO BEILIECTBA.
IIpakmuyeckue 3a0anus 0151 Npo8edeHUs 3aiema

1. ITpu3Haky NpaKTUYECKOro NMpOTeKaHMsl peakiuii ooMeHa. CocTaBbTe MOJIEKYJIIPHBIE U MOH HO-
MOJIEKYJISIPHBIE YPAaBHEHMS pEAaKLIMI B3aMMOJEHCTBHS B paCTBOpaxX MEXKIY:

Cr(OH)3 u KOH —; FeSOs u (NH4)2 S —;
2. YKaxuTe MPOAYKThI pEaKIUil 1 METOIOM BJIEKTPOHHOTO Gasanca moadepure KO3OPUIUEHTHL:
Fe + Clh— ?;

Hg + HNOs (pa36.)—Hg(NO3), + ? + H20.

Bonpocwl k 3auemy

1. I'anpBaHOKOPPO3MS, MPUUUHBI €€ BO3HMKHOBEeHUs. Kopposus cruiaBa amiOMUHUS U MEIH B
pa3nuuHbIX cpenax. [IpuBeauTe cxembl. YKaKUTe MEPBUYHBIC U BTOPUYHBIE TIPOIECCHI, TPOTYKTHI
KOPpO3UH.

2. Atomusle sapa. Ux coctaB.M3otonbl. M300apsl. KBanToBbie unicna. CocTosHUE 3JIEKTPOHOB B

aToMeE.
Ilpaxmuyeckue 3a0anus 0151 nposedeHUs 3aiema
1. CocraBbTe YpaBHCHHUSA COOTBECTCTBYHOIUX XUMHUYCCKUX peaKuHﬁ YCTpaHCHUS PA3JINYHBIX

BUJIOB JKECTKOCTU BOJIbl, IPUMEHIEMBIX B BOAOIOATOTOBKE.
2. Berancnute maccy comn MgSOs-7H20 u maccy Bobl, HEOOX0qMMBIe [T pUTroToBiIeHUs S00r

pacTtBopa ¢ maccoBoit goneir MgSOs 12 %.

Bonpocwi k 3auemy

1. Bopa xak pactBopuTens. BpeMeHHas 1 MOCTOSHHAS XKECTKOCTh BOJIbI. CIIOCOOBI ee
yCTpaHEHHS.

2. Kak u3MeHseTcsi BOCCTAaHOBUTENbHAS aKTUBHOCTH MeTasioB |1-A nmoarpynmner? Kak n3mensercs

OCHOBHOM XapakTep OKCHIIOB U THIPOKCUJIOB 3THX METaJUIOB?
llpakmuueckue 3a0anus 011 nPposedeHus 3auema
1. Ompenenurte 3apsy BHYTPEHHEHW KOOPAMHALMOHHOW c(epbl MU COCTaBbTe (OPMYIBI JBYX
BEIIECTB, B  KOTOpble OHa  BXomuT.  Ompenenute  KOOPIMHAIMOHHOE  YHCIIO
KOMILIEKCO0Opa3oBaTes:
[Co3*(NH3)2(NO2)4].

Hanummre BeIpaxkeHHe 111 KOHCTAHThI AUCCOIMANNY (HECTOWKOCTH) KOMIUIEKCHOTO HOHA.
2. HanummTe MONEKYIISIPHbIC 1 HOHHBIC YPAaBHEHHS PEAKI[MH THAPOIIU3a COJICH:

a) NHsCH3COO; 6) (NH4)2S.

BOI’ZpOCbl K zauenty

1.OcHOBHBIE MTONOKEHUS TEOPUH HIIEKTpOoIUTHIECKOU nucconmannu C. Appenuyca. ['napartamms
u qucconuanus. MIoHHbIe paBHEHHS peaKIIUi.

2. OKHCHUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. Tunel OBP. Baxheimme oxucimrTenun u
BOCCTaHOBUTEIU. OTBET MOTUBUPYHITE C TOUKH 3PEHUS CTPOCHHUS ATOMOB.

Ipakmuuyeckue 3a0anus 0151 Npo8edeHus 3aiema



1.Hanmmmire s5exTpoHHbIe (hOpMYyJIB aTOMOB Fe 1 Se 1 cooTBeTCTBYIOIMX HOHOB: Feb*, Se?’,
2. Hanummmre ¢popMyIibl ClIeIyIOMUX CONei:

a) cynbdaTa KaJabIus;

0) xJopuaa TUAPOKCOATIOMUHHUS;

B) THIPOKapOOHATa KaJus;

r) ¢pocdara aMMOHUS;

I) cynbdaTa HATPHS;

e) muruapodocdarta MarHus.

Bonpocwl k 3auemy

1. Incconmanus Boasl. MoHHOE Tpou3BeaeHre Boabl. Bomopoaublii mokaszarens (PH), MeTo s
€ro OIpeAesICHuUs.

2.IlapameTpsl ¥ CBOWCTBa THUIOB XHMHYECKHX CBsizell. CreneHb OKUCIEHUs. BaneHTHOCTH
AIIEMEHTOB. AMOp(HOE U KPUCTAIUTMYECKOE COCTOSTHUE BEIIECTBA. XMMUYECKas CBS3b B TBEPIBIX

Teaax. XUMHUYEeCKas CBSI3b B MOJIYTPOBOAHUKAX U JUIJICKTPHUKAX.

Ipaxmuuyeckue 3a0anus 0151 npo8edeHUs 3a4ema

1.Onpenenute MOIAPHYIO KOHIEHTPAIHIO PACTBOPA, IOJIyUYEHHOTO IIPU PaCTBOPEHUH CyibaTa
HaTpus maccoi 42,6 r B Boge maccoit 300 r, eciiv MJIOTHOCTb MOJIYYEHHOr0 pacTBopa paBHa 1,12
/e,

2. Ilpu kakoii TemnepaTtype OyIeT KUIIETh PaCTBOP, COCTOSIINN U3 OJTHOTO JINTPA STUIOBOIO
crimpra p = 0,8 r/cM® 1 01HOTO JIMTPa BOJIBIL.

Bonpocwt k 3auemy

1.Kartonnbie u aHoAHbBIE TOKPBITUSL. [IpOIYKTHI 3IEKTPOXUMUYECKOIN KOPPO3HUH.

2. TanbpBaHMYECKHI TONY>JIEMEHT, TrajdbBaHUYECKHi »neMeHT Tuna Jlanusnsg-Axkodu, ero
ycTpoiictBo. YpaBHenue Hepacra. Hanpspkenue 1'0, ero usmMepeHue.

Ipaxmuueckue 3a0anus 0151 Npo8edeHus 3auema

1. Koppo3ust XxpOMUPOBAaHHOTO ’K€JIe€3a IIPU HapYyLLIEHUH 1LIEIOCTHOCTHU MOKPBITHUS B HEUTPAJIbHOMN
cpelie U KUCIIOM.

2. HanummTe BbIpa’)keHHE KOHCTAHTHI XMMHUYECKOTO PAaBHOBECHS JUISl CIEIYIOLUMX peakLuii:
Fe203(x)+3CO(T) > 2Fe(x)+3CO2(1); No(r)+3H2(r) <> 2NH3(r). B kakom HampaBieHUH
CMEILAeTCsl PaBHOBECHE B JIaHHBIX CHUCTEMax a) IPU YBEJIMYEHHUH KOHLEHTPALMM HCXOTHBIX
BEIIECTB; 0) YBEJIMYEHUHN JABJICHUS B CUCTEMAX?

Bonpocwl k 3auemy

1.DOuepretTnueckue AShGEKTbl XUMUYECKUX peakiuid. BHYTpeHHsII JHEprus HW OSHTAJIBIHUS
oOpa3oBaHMs XUMHUYECKUX coeaunenuil. Tepmoxumus. [lepBoe Hayamo TepMOJUMHAMHUKHU. 3aKOH
I'ecca, cneacTBus U3 3aKOHA, €r0 3HAYEHUE U IPUMEHEHHE.

2. 3amuTa MEeTaJlJIoB OT Koppo3uu. Pasnnunbie BUb! HOKphITH. [IpoTexkTOpHas 3ammra.
Karonnas 3ammra. IHTHOUTOPBI KOPPO3UH.

Ilpakmuueckue 3a0anus 0151 Npo8edeHus 3auema

1.Koppo3us 1yKeHOro kee3a B pa3IndHbIX cpeaax (HeUTpaabHOU, KHCION U CJIa00IIeTI0YHO) C
HapyIIEHHBIM TOKPBITHEM

2. Kakue mporecchl IPOTEKalOT Ha 3JIEKTPOJaxX B raJIbBAHMUECKOM 3JIEMEHTE, 00pa30BaHHOM
snekrpogamu Cu/Cu?* m Hg/HQ@?*? VYkaxkure 5J€KTpOJ - BOCCTAHOBHTEIL M OJIEKTPON —
OKHCIIUATEID.



Bonpocut k 3auemy

1. Muccoumanus Bojabl. MloHHOe mpowm3BeaeHne BOAbL. Bomopoanbiii mokasatesnb. CriocoObl ero
OTIpeIeTICHHS.

2. Bropoe Hauano TepMOIMHAMHMKH. DHTPONUS U €€ W3MEHEHHE B XMMHUYECKHX IpOIleccax.
Ouneprus ['u60ca. YcinoBue caMONpPOU3BOJIIBHOTO MPOTEKAHUS XUMUYECKUX peakimid. PacueTsl
U3MEHEHUH SHTPONUHM M SHeprum [ mbOca uis ompeneneHus HANpaBICHHOCTH IPOTEKAHHS
XUMHYECKHX MPOIIECCOB.

Ilpakmuueckue 3a0anus 0151 nposedeHus 3aiema

1. Kopposus craBa allOMHHHS M MEJW B Pa3lIWYHBIX cpenax. [IpuBemute cxeMmbl. YKaxuTe
IIEPBUYHBIE U BTOPUYHBIE IIPOLIECCHI, IPOLYKTHI KOPPO3HUH.

2. BnusiHue KaTanaM3aToOpoB HA CKOPOCTh XUMHYECKHX peakuuid. ['OMOTEHHBIH M reTepOoreHHbIH
Katanu3. MexaHM3M [eHCTBHS KaTalu3aTOpOB B TOMOT€HHOM M TETEPOT€HHOM KaTaju3ax.
WNHruburopsl 1 IpOMOTOPHI B KaTaJlnu3e.

Bonpocwt k 3auemy

1.CxopocTh XMMUYECKUX PEaKIMi U €€ 3aBUCUMOCTb OT KOHIICHTPAIIMU U TEMIIEPATyphl. 3aKOH
nerictytomux Mace K. I'ynmpnbepra u I1. Baare. KonctanTta ckopocTr XMMHUYECKON peakinu, €€
¢usnueckuii cmbici. 3akoH Bant-I'odda. Dueprus akTupanuu.

2. DOuepretnueckne 3(PGEeKThl XUMHUECKUX peakuuid. BHyTpeHHssT SHepruss M OSHTAIbIUA
oOpa3oBaHMs XuMU4ecKkux coenuHeHuil. Tepmoxumus. [lepBoe Havano TepMOIUHAMUKU. 3aKOH
I'ecca, cneacTBus U3 3aKOHA, €r0 3HAUEHUE U IPUMEHEHHE.

Ilpakmuyeckue 3a0anus 0151 Npo8edeHus 3auema

1. CoctaBbTe CcXeMy KOPpPO3UU XPOMHPOBAHHOTO U HUKEIMPOBAHHOTO JKejle3a C HapyIICHUsIMU
MOKPBITUH TIPU KOHTAKTE C BOJOM.

2. MeTo1oM 371eKTpOHHOTO OanaHca nmoadepute Kodh OHUITUSHTHI, YKAXKUTE OKUCTUTEND U
BoccTaHOBUTEND B peakiusx: Zn+tHNOz(koui)—Zn(NO3)+NO2+H0;

Fe(OH)2+02+H20—Fe(OH)s3;

BOI’ZpOCbl K zauenty

1.Bropoe Hauano TepMOAMHAMHUKHU. DHTpPONUS U €€ HU3MEHEHHWE B XUMHUYECKUX IMpolieccax.
Oneprus ['m66ca. YcimoBue caMOmpon3BOJILHOTO MPOTEKAHUS XUMHUYECKHX peakiui. PacdeTsl
M3MEHEHUH SHTpONMU M HSHepruu ['mb0Oca ans ompeneneHus HANPABIECHHOCTH MPOTEKAHMS
XUMHYECKHUX MPOLECCOB.

2. DNEeKTpO- ¥ MPOTEKTOPHAS 3aIIMThl METAJIJIOB OT KOppo3uH. CXeMbl, 3JIEKTPOHHBIE YpaBHEHUS
nporeccoB. Kakoii Mertamn nenecooOpa3Hee BbIOpaTh B KaueCTBE MPOTEKTOpA IS 3alUTHI
COOPY’KEHUI, BO3BOAMMBIX B MOPCKOM Bojie?

Ipaxmuueckue 3a0anus 0151 nposedeHus 3auema
1. Kakme mnporecchl MPOTEKAIOT MPH AJIEKTPOKOPPO3HH CBUHIIOBBIX O00JIOYEK KaOems Mo
JNEUCTBUEM 3JIEKTPUUYECKOTO TOKa?
2. a) HANMIIUTE KHHETUYECKUE YPAaBHEHHUs CKOPOCTEH MpPSIMOI peakiiu, 0OpaTHOW peakiuu U
BBIPQKCHNE KOHCTAHTHI PABHOBECHS;

Capagur) + 2N20 1> CO2ry + 2No(r) AH = -558,0 x/Ix
0) ompenenuTe, B KaKyl0 CTOPOHY CMECTHTCS XHMHUYECKOE paBHOBECHE NPU YBEIHMUCHUU
KOHIICHTPAIIMHA TIEPBOTO HWCXOTHOTO BEIIECTBA, MOBBIINICHUH TEMIIEPATYphl W YBEIHUYCHHUH
TTABJICHHUS.

Bonpocul k 3auemy



1.Oueprus ['ub6ca u ee CBA3b ¢ SHTANBIUEH U SHTpONUEH. TpeThe HaYaI0 TEPMOAMHAMUKH.
[Touemy HEBO3MOKEH BEUHBIN JBUTATEND?

2. ITonsaTue 00 3MeKTPoIaX U AMEKTPOTHBIX MOTeHIManax. CTaHIaPTHBIN BOJOPOTHBINA AIEKTPO/I.
Psin  crangapTHBIX SIIEKTPOJIHBIX MOTEHIMANOB. YpaBHeHue Hepucra. ["anmpBaHuueckue
3JIEMEHTBHI.

Ilpaxmuuyeckue 3a0anus 0151 Npo8edeHus 3auema

1.CocTaBbTe ypaBHEHHsI pEaKIUi MPOIECCOB, MPOUCXOASIINX TPH AICKTPOKOPPO3HUH
TpyOOIIPOBO/IA MO ACHCTBHEM 0Ty IAFOIINX TOKOB.

2. CocTaBbTE ypaBHCHHSI XUMHUYECKUX MPOIIECCOB, MPOTCKAIOIINX MPH JICKTPOJIH3E PACIIIIABOB
NaOH u NiCl, ¢ uHepTHBIMH DIIEKTPOJAMHU.

Bonpocwt k 3auemy

1.bydepnbie pacTBOpPHI M HX OMOJIOTHYECKOE 3HAYCHUE.

2. Tumsl XUMHUYECKOW CBSI3U: KOBaJICHTHAsI, MOHHAsI, MeTajuinueckas. Padotel JIprouca, ['eittiepa,
Jlonnona, IlonuHra u ap. B ydeHHM 0 XMMHYECKOM CBs13u. MoHHas CBA3b, €€ NMpUpOIa, HOHHBIE
KpucTauel. Kpucrannnyeckue BeecTBa ¢ HOHHOW PELIETKON, UX CBOMCTBA.

Ipaxmuueckue 3a0anus 0151 nposedeHus 3auema

1.BerymricniuTe MOTEHIMA BOZAOPOAHOTO JJIEKTPOJA, MOTPYKEHHOro B pacTBop, pH koToporo
paBeH 3.

2. CoctaBbTe ypaBHEHUS SJIEKTPOJHBIX MPOIECCOB, MPOTECKAOIIUX PU 3JIEKTPOIH3E BOIHOTO
pactBopa xmopuna xenes3a (I1I) ¢ yronsabM aHOIOM.

Bonpocwr k 3auemy

1.Koppo3usi TEXHUYECKOTO *Kejie3a B PA3IUYHBIX CpellaX MU METOJbl 3allUThl €r0 OT KOPPO3HH.
Coenunenus xenesa. CriiaBbl xene3a. UHyryH U cTajb.

2. B xakoMm cocTosiHUU (B KPUCTAJUTMYECKOM WIIM MapooOpa3HOM) SHTpomus | MOJIb BEliecTBa
Ooutbliie mpu ToM ke Temrepatype? OTBET MOTHUBUPYHITE.

Ilpaxmuuyeckue 3a0anus 0151 Npo8edeHus 3auema

1.. Onpenenuts TemI0TY 00pa30BaHU METaHa, €CJIM TEIJIOTa €r0 CropaHus

AHcrop (CHar) = -890,964 kJIxx/Moub. Temmorsl cropanust H u C cOOTBETCTBEHHO PaBHBL:
AHcrop.(Har)) = -286,043 xJIx/Monb,  a AHcrop.(Capagun) = -353,796 kJ[x/MOb.

2. llpsimast unu oOpaTHas peakuus OyaeT IPOTeKaTh IPHU CTAHAAPTHBIX YCIOBHUSIX B CUCTEME:

CHy) + COyry == 2COq) + 2Hx(r)
OTBET MOTHBHPYHTE COOTBETCTBYIONIMMH PACUETAMH.

Bonpocwr k 3auemy

1. Karomuble ¥ aHOJHBIC MOKPBITHS ISl 3AlIMTHl METAIJIOB OT KOPPO3UU B CTATUYECKUX H
JTMHAMAYECKHX ycloBUsAX. COCTaBbTe CXEeMy KOPPO3HH XPOMHPOBAHHOTO W HUKEIHPOBAHHOTO
Keje3a C HapyIICHUSMH IMOKPBITUH MTPU KOHTAKTE C BOAOM.

2. Kakue cneactBus u3 3akona .M. I'ecca BbI 3HaeTe, U KaKoe MPAKTHYECKOE 3HAYCHHUE OHU
uMeroT?

Ilpaxmuueckue 3a0anus 0151 npoedeHus 3a4ema

1.Kakue xummuueckue mpouecchl IpoTeKaroT Ha AIIEKTPOAAx MPHU 3apsKe U pa3psJIKe CBUHIIOBOTO
aKKymyJsiTopa?



2. CocTaBbTe CXEMY MPOIECCOB, MPOMCXOMAIIMNX HA MEIHBIX DJICKTPOJAX, MPU AIICKTPOIU3E
BOJIHOT'O pacTBopa cynbhara meau (11).

Bonpocw k 3auemy
1.Katanu3. Teopus roMoreHHOro karaunsa. Teopus reTeporeHHOro KaTaausa.

2. C(I)OpMYHHDYﬁTe M HAITMIIUTE MAaTCMAaTUYICCKOC BbBIPAKCHUC 1 3akona TCPMOANHAMHKHU, YKa3aB
(1)I/ISI/III€CKI/II71 CMBICJI BXOOIIUX B HET'O BECJIMYHH.

Ilpaxmuueckue 3a0anus 0151 npoedeHus 3auema

1. Dnextpomm3 pactBopa K2SOs4 mpoBogmmu mpu cuie Toka SA B Tedenwe 3 4. CocTaBbTe
AJIEKTPOHHBIE YPaBHEHHS IMPOIIECCOB, MPOUCXOANIMX HA 3ekTpoaax. Kakas macca Bonbl mpu
9TOM Pas3JIO’KHJIaCh, U UCMY PABCH 00BEM ra30B (H Y), BBIICJINBIINXCA HAa KaTOAC, aHoz[e?

2. TemmepaTypHbiii KOAG(PUIIUEHT CKOPOCTH HEKOTOPOW peakuuu paBeH 2,3. Bo ckoibko pa3
YBEJIMYUTCS CKOPOCTh 3TOM peaKluy, €CIIM MOBBICUTh TEMIIEPATYpPy Ha 25 rpaaycoB?

Bonpocwl k 3auemy

1. Kakue peakiu Ha3bIBalOTCS 00paTUMbIMU U HeoOpaTuMmbiMu? [IpuBeauTe MpUMephl TAKUX
peakuuil. YTo Takoe XUMUUYECKOE paBHOBECHE U MTOYEMY OHO Ha3bIBACTCS IUHAMUYECKUM?

2. Hammmmmre MatemMaTHdeckoe BbIpakeHHE I[-3akOHA TepMOIUHAMUKH Il HEOOpPaTHMOTO U
00paTUMOT0 POLECCOB, YKa3aB (GU3NUECKUI CMBICI BXOJSAIIUX B HETO BEJTUYHH.

llpaxmuueckue 3a0anus 0151 Npo8edeHUs 3a4yema

1.Tox cumnoii 2,5A, mpoxons yepe3 pacTBOp eKTponnTa 3a 30 MUH. BBAEISAET U3 pacTBopa 2,77
r Metasia. Haliaure MossipHy!o Maccy SKBUBaJICHTa METAJLIA.

2. CocTaBbTe CXEMBbI IBYX IEMEHTOB, B OJHOM M3 KOTOPBIX IIUHK - OTPULATEIBHBIN AIEKTPOI, B
JIpYroM — IOJIOKUTEIbHBIA. IIpuBequTE S/ME€KTPOHHBIE YpPAaBHEHUS AHOJHOIO M KaTOIHOIO
IIPOLIECCOB.

Bonpocwl k 3auemy
1.HampaBiieHHOCTB MTPOIIECCOB B TpUpoie. BTOpoii 3aKOH TepMOJIMHAMUKH.
2. @aKTOpHI, BIUSIOIINE HA aKTUBHOCTh KaTaJIN3aTOPOB XUMUYECKUX PEaKLIMi.

Illpaxmuueckue 3a0anus 0151 npoedeHus 3a4ema

1. Kakue mporiecchl MpOTEKAIOT MPU KOPPO3UU TEXHUUECKOTO JKeJie3a B aTMOC(EPHBIX YCIOBHUAIX?
CocTaBbTe 3JEKTPOHHBIE YPABHEHHS 3TUX IIPOLIECCOB.

2. Kak Bmusier pH cpeapl Ha ckopocTh Kopposuu sxeneza u 1uHka? [louemy? CocTaBbTe
ypaBHEHHUsI COOTBETCTBYOIIMX MTPOIIECCOB.

Bonpocul k 3auemy

1. CpoiicTBa pacTBOpPOB HEAJIEKTPOIUTOB. Kunenue u 3amep3anue pacTBOPOB. 3akoHbI Payis.
AnTH(PU3EL

2. Kucnotsl, ocHOBaHuUsI, coyi U amdoTrepHbie coequHenus B ceete TOJl. HeoOpaTtumebie
peaxIui HOHHOTO 0OMEHA, UX THIIBI.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3auema

1. Hanummte ypaBHEHUS pEaKIuii, C TOMOIIBIO KOTOPBIX MOYXHO OCYIIECTBHUTH CJICIYIOIIHNE
npespaineHus: Zn—ZnSOs— Zn(OH)2,—(ZnOH)3POs—Zn3(PO4)2.

K peaxiusm oOMeHa cOCTaBbTE HOHHBIC YPAaBHEHUS, K OKUCIUTEIHHO — BOCCTAHOBUTEIBHBIM

peaKIusaM COCTaBbTE YPAaBHEHUS 3JIEKTPOHHOIO OasiaHca.
2. MenHoe u3zienne MoKphITO HUKelleM. byieT i coxpaHeHo 3almTHOe AeCTBUE HUKEIS MocTe

IMOBPCIKACHUS HOBerHOCTI/I?



Bonpocwr k 3auemy
1. OOpaTUMOCTh XUMUYECKUX peaKInii. XUMHUYECKOE PAaBHOBECHE B TOMOTE€HHBIX H
reTeporeHHpIx cucremMax. CocTOsIHUE TMHAMUYECKOT0 XUMHUYECKOT0 PaBHOBECHUSI, YCIOBHS U
MIPU3HAKU PAaBHOBECHOTO COCTOSIHUS. KOHCTaHTa XMMHUUYECKOTO paBHOBECHS, €€ POJIb B OLICHKE
HaIpPaBJICHHOCTH XUMHUUYECKUX peakinii. CMelleHne paBHOBECHS TPU U3MEHEHHUU KOHIIEHTPALUU
pearupyronmx BEWeCTB, TeMnepaTtypsl U naieHud. [Ilpuanun Jle - [atense. Ponb
MPEACTABICHUN O XUMUYECKOM PAaBHOBECUHU B TIOHUMAHUU U OLIEHKE XUMHUYECKUX U
OMOJOTUYECKUX MTPOIIECCOB.

2. OCHOBHBIC TOHATHS TUTPUMETPHHM - TUTPOBAHHE, THTPAHT, TOYKA SKBHBAJICHTHOCTH (€€

(UKCUpOBaHHE XMMUYECKUMH METOJaMH, (U3UKO-XUMUYECKUMH MeTonamu). KoHeyHas Touka
TUTPOBAHUS, CTENEHb OTTHUTPOBAHHOCTH, KpHWBas TUTPOBaHWUs, AJIUKBOTA (OMIpEICICHUN).
OcHOBHOE ypaBHEHHE TUTpUMETpUH. MoJIspHas KOHIICHTpalus SKBUBaJieHTa. TpeOoBaHUS K
peakuusM B TATPUMETPHUYECKOM aHAJIU3E.
IIpakmuuyeckue 3a0anus 0151 Npo8edeHus 3auema

1. VYnanenme mnpumeceit u3 Boxabl. Koarymsatel (mpumepsl). Koarymsmws. Ocaxnenwue
(mpuBeAMTE XUMHU3M TIPOLIECCOB MpPH JO00ABICHUM W3BECTH, KaJbIUHUPOBAHHON COABI H
QIFOMHUHATA HATPUSA).
2. K pactBopy NaCOs3 mobaBumimm cliieyrone BenecTna:

a) HCI; 6) NaOH; B) Cu(NOs)2; 1) KoS. B kakux ciiyyasx rupoJin3 KapOoHaTa HATPHSL YCHUITUTCS ?
[Touemy? CocTaBbTE€ HOHHO-MOJIEKYJISIPHBIE YPABHEHUS THIPOJIM3a COOTBETCTBYIOIINUX COJIEH.

Bonpocwi k 3auemy
1. Tlepuoauueckas cucrema (IIC) u nmepuoguyeckuii 3aKOH B CBET€ COBPEMEHHOM

Teopuu crpoenust aroma. Ctpykrypa IIC.
2.Kommiekcoobpa3oBanue B BOJIHBIX pacTBopax. Tunuuneie
KOMILIEKCO0Opa3oBaTen, KOOPAMHAIIMOHHOE UM CII0, BaKHEHIITUE JIUTAHIbI

Ilpaxmuueckue 3a0anus 0151 npoedeHus 3a4ema
1. CocraBbTe (hopMyay MUIIEIUIBI 3015, U300pa3uTe CXEMY CTPOCHHS MUIIEIUIHI,

ONpEeNeNuTe 3aps]l KOJUIOWIHOM uacTuipl. Kakyio coinb Hamo B3ATh (M3 ABYX
MpeJiaraéMbIX) B HAMMEHbBIIEM KOJIMYECTBE JIJIs1 KOArYJISIIIUM 30JI51 U TIOUeEMY ?

30116 CrabunmszaTtop Conu-koaryiasiTopsl

CI’(OH)?, CrCls KC', NasPOg4

2. IlpeacTaBbTe BelECTBA B BUI€ KOMIUIEKCHBIX COSIUHEHU:
a) KCN-AgCN; 0) 2KCN-Ni(CN);

[IpuBenuTe ypaBHEHUs NHCCOLMAIMM KOMIUIEKCHBIX coequHeHnid. CocTaBbTe
BBIPQ)KEHUS KOHCTAHT AW CCOLMALMN KOMIUIEKCHBIX COEAUHEHUN.



7.4 Meroguyeckue MaTepuajbl, ONpeeJsdINHe NPOUeaypPbI
OLICHMBAHUA 3HAHWUH, YMEHHMH, HABBIKOB XAapPaKTEPU3YIOIIMX ITalbl
(popmupoBaHHus KOMIIETEHIMA

Jlokanvhwiti HopmamuesHwiil akm yHusepcumema Iln Kyol'AY 2.5.1 « Texywuii
KOHMPOJIb YCNesaemMocmu U NPOMeNCYmModHas ammecmayusi 00y4arouuxcsy.

lIpeocmasnaiomes memoouueckue mMamepuaivl O Hpoyedype OYeHUBAHUSL
(no Kasxscoomy 8udy OYeHOUYHbIX CPeOCm8. MmeCmbl, 3a0adu, dcce, 3auem u m.o.).

Ilpumepul onucanus npoyedypvl OUEHUBAHUA:

Kpumepuamu ouenxku pegpepama sensiromcsa: HOBUSHA MeKCMA, 0O0CHOBAHHOCMb 8blOOPA
UCTNOYHUKOB TUMepamypul, CmeneHb packpblmus CYWHOCMU 8ONPOcd, cOOM00eHUss mpeOo8aHuil
K ohopmaeruio.

OyeHka «OMAUYHO» — BbINOIHEHbL 6ce MpeDOo8aHUsl K HANUCAHUio pegepama: 00603HAYEHA
npobnema u 060CHOBaHA €€ aKMYAaIbHOCMb, COeNAH AHAU3 DPA3IUYHBIX MOYEK 3DPeHUsi Ha
paccmampusaemyro npooiemy u J02UYHO UZNONCEHA COOCMEEHHASL NO3UYUSL, CHOPMYIUPOSAH b
8b1800bL, MEMA PACKPLIMA NOTHOCIBIO, 8bI0EPHCAH 00BEM, COOII0OEHbL MPebO8aANUs K 6HEUHEM)
oopmaeruio.

OyeHka «xopoutoy — 0cHOBHble MpeOoBaHUsl K pehepamy GbINOIHENbl, HO NPU IMOM OONYUeHbl
Hedouémobl. B uacmnocmu, umeromes HeMOYHOCMU 8 U3ONCEHUU MAMepuad;, omcymcmeyem
JI02UYeCKas NOCAe008AMENbHOCHb 8 CYICOCHUSIX, He 8blOepIUCaH 00beéM pedepama; UMeromcs.
YRyweHus 8 oghopmaeHuu.

OyeHka «y0061€meopuUmenbHoy — UMEIOMC CYyujeCmeeHHble OMCMYynIeHusi om mpebosanutl K
pegepuposanuio. B uacmnocmu: mema oceeweHa b YACMUYHO, OONYujeHvl akxmuyecKkue
owuodKU 8 codepacanuu peghepama,; omcymcmsyom 618000l

Oyenka «HeEyO08IeMBOPUMENbHOY — meMd pedepama He pacKpblmd, OOHAPYIICUBAEMCS]
cywecmeenHoe HenoHUManue npobeMbvl U pepepam He npeocmasien 80sce.

Keiic-3a0anun

Pe3ynomam evinonnenus: kec-3a0aHusi OYeHUBAEMcs C Y4emom ciedyiouux Kpumepues:
— NOJIHOMA NPOPABOMKU CUMYAYUU,

— NOTHOMA BbLINOIHEHUS 3A0AHUSL,

— HOBU3HA U HEOPOUHAPHOCHb NPEOCMABIEHHO20 MAMEPUANd U peule HUll,

— nepcneKmusHOCMb U YHUBEPCATbHOCMb PeUeHUl;

— YMeHue ap2yMenmupo8ano 000CHO8AMb 8bIOPAHHbBIU BAPUAHIN PEUUEHUS.

Ecnu pesynomam 6blnoiHeHUsi Kelic-3a0anusi coomeemcmesyem 00O03HAUeHHOMY KpUumepuro
cmyoenmy npuceéaugaemcs 00uH o6aun (3a Kaxcovii Kpumeputi no 1 6anny).

Ouenka «omauyno» — npu nabope 8 5 bainos.

Ouenka «xopowio» — npu Habope 6 4 banna.

Ouenka «yooenemeopumensHo» — npu Habope 6 3 bauia.

Ouyenka «HeyoosnemeopumebHo» — npu Habope 6 2 bana.

Tecmosvie 3a0anusn

Oyenka «omau4HO» 8bICMABIACMCS NPU YCI0BUU NPABUTLHO20 OMEema CIMYOeHma He MeHee
yem na 85 % mecmosvix 3a0aHUll.

Oyenka «xopouto» 8bicmasisiemcs npu yCio8uu NPAsUIbHO20 OMeema CmyoeHma He MeHee Yyem
Ha 70 % mecmoswvix 3a0aHuil.



Oyenka «y0061emeopumeIbHO» 8bICMABIAECMCA NPU YCI08UL NPABUTILHO20 OMEema cmyoeHma
He menee yem Ha 51 %

Oyenka «HEY0061€mMeoOPUMENbHO» 8bICMABTIAEMC NPU Y CI08UU NPABUTLHO20 OMEemda
cmyoenma menee yem Ha 50 Y% mecmoguvix 3a0anuil.

Kpumepuu ouyenku yuacmus ¢ OuckKyccuu:

OyeHnusaemcst 3HaHUe Mamepuand, CnOCOOHOCHb K €20 0000WeHUu0, KPUMmu4ecKkomy
OCMBICTIEHUIO, — CUCEeMAMU3ayuy,  YMeHUe  aHAIU3UPOSamsv — JOSUKY  PACCYICOCHUN U
BbICKA3bIBAHULL: HABLIKU NYOIUUHOU pedu, apeymMeHmayuu, 8e0eHusi OUCKYCCUU U NOJTEeMUKU,
KpUmMu4ecko20 80Cnpusimusi uHgopmayuu.

Oyenka «OMAUYHO» CMABUMCS, eCU. CMYOeHm NOIHO YCBOUNL VUeOHbIl Mamepudl.
Ilposensiem Hasvblku ananusa, 0000wjeHus, KpUMu4ecko2o0 OCMbICIeHUA, NYOIUYHOU peyu,
apeymenmayuu, 6edenus OUCKYCCUU U NOJeMUKU, KPUMUYECKO20 BOCHPUSMUL UHDOPMAYUU.
Mamepuan uznosicen 2pamomHo, 8 onpeoeieHHOU JI02U4eCKOU NOCAe008amMeIbHOCU, MOYHO
UCNOIL3YeMCSL MEPMUHON02US, NOKA3AHO YMEHUe ULIIOCMPUPOSAmb MeopemuiecKue noa0HCeHUs
KOHKDEMHbIMU NPUMepamu, NPUMEHSMb UX 6 HOBOU CUmyayuu; BblCKA3bleamb CE0K MOUKY
3penus; NPOOeMOHCMPUPOBAHO YCBOEHUE paHee U3YUEeHHbIX CONYMCMBYIWUX B0NPOCOS,
chopmMuposaHHoCmb U YCMOUYUBOCb KOMHEMeHYull, YMeHull u Haevikos. Moeym Obimb
oonyujenvt 00HA — 08¢ HEMOUYHOCMU NPU OCEEUJeHUU BIMOPOCMENEHHbIX BONPOCOB.

Oyenka «xopouwio» cmagumcs, eciu: omeem yY0081emeopsien 8 OCHOBHOM MpeOo8aHUIM
HA OYeHKY «5», HO npu IMom umeem OOUH U3 HEOOCMAMKOS. 8 YCBOEeHUU Y1ueOH020 Mamepuaia
oonyujeHvl Heboabuiue npoodevl, He UCKA3UBUWIUe cooepicanue omeema, 0OnyueHvl 00UH — 08d
Hedouema 6 opMUPOBaAHUU HABBLIKOG NYOIUYHOU pedl, apeyMeHmayuu, e0eHusi OUCKYCCUU U
NONeMUKU, KPUMUYECKO20 B0CHPUAMUSL UHDOPMAYUU.

OyeHnka «y0061emeopuUmMenbHO» CMABUMCs, eClU. HEeNONHO UIU Henocie008amenbHO
packpulmo  colepoicanue Mamepuand, HO NOKA3AHO obujee NOHUMAHUE GONpoca U
APOOEMOHCIMPUPOBAHLL  YMeHUs, 00CMAamouHvle O OajlbHeluule20 YCeoeHus Mamepuad.
HUmenuce 3ampyonenus uau OOnyujeHvl OWUOKU 8 ONpeoeieHuUu NOHAMUL, UCHOIb306AHUU
MEePMUHONIOUU, UCHPABIEHHble NOCTe HECKOIbKUX HABOOAWUX B0NPOCO8, NPU HENOIHOM 3HAHUU
meopemu4ecko20 Mamepuanla 6via6leHd He0OCMamouHas CHOPMUPOBAHHOCIb KOMNEMeH YU,
VMeHULL U HABLIKOG, CMYOEHM He MOJNCEem NPUMEHUNb MEeOPUI0 8 HOBOU CUMY AYUU.

Oyenka «HeEY0061€MEOPUMENbHOY)  CMABUMCA, eClU: He PACKPblMO  OCHOBHOE
codepaicanue yyeObH020 mMamepuaida; OOHAPYHCeHO He3HAHUe UIU HenoHuMaHue Oojvuiell uiu
Hauboee 8aJiCHOU Yyacmu yueOHo20 mamepuaia. Jlonywensvl oumudKy 8 onpedeieHuu NOHAMuLl,
npU UCHOTL30BAHUU XUMUUECKOL MEePMUHOI02UU, KOMOpble He UCHPAGIeHbl NOCTe HeCKONbKUX
HABOOAWUX 8ONPOCOB, He CHOPMUPOBAHbI KOMNEMEHYUl, YMEHUs U HABbIKU NYOIUYHOU peul,
apeymeHmayuu, 6e0eHust OUCKYCCUl U NOIEMUKU, KPUMULECKO20 80CHPUSMUSL UHDOPMAYUU.

Kputepuu onieHKku 3HAHUH 00Yy4AIOIUXCH TPH BICTYIJIEHHH C JIOKJIAT0M

Iloka3zarens I'pamanus banner
CootBercTBHE JOKJIaJia [ COOTBETCTBYET IOJHOCTBIO 2
3afBJICHHOM TeMme, LEeIM U | €CTb HECOOTBETCTBUSA (OTCTYIIICHUS) 1
3a/1a4aM IIPOCKTa B OCHOBHOM HE COOTBETCTBYET 0
CTpyKTypHpOBaHHOCTb CTPYKTYpHUPOBaHO, 00ECIIeUnBaET 2
(opranu3arus) JIOKJIaJ1a, | cTpyKTypupoBaHoO, He 00ecreynBaeT 1
KOTOpas o0ecrieunBacT | He CTPYKTYPHUPOBAaHO, HE 00ECIIEYUBAET 0
INOHMMAHME €r0 CONCPKAHUS




Kynerypa  BBICTYIJIEHHST ~— — | pacckas 0e3 0OpaleHus K TeKCTY 2
YTeHHE C JIUCTa WJIM paccKas, | paccka3 ¢ 0OpalieHueM TeKCTy 1
00paI€HHBIN K Ay TUTOPHH YTECHUE C JIMCTA 0
JlocTynHOCTb JOKJI1aza 0 | mocTymHO 6€3 YTOYHSIOUIMX BOIPOCOB 2
COIep)KaHUU  TPOEKTa,  €ro | JOCTYMHO C YTOUHSIIOIIMMHU BOTIPOCAMU 1
HesiX, 3aJadax, MeTOJax M | HeIOCTYIHO C YTOYHSIFOIIMMHU BOTIPOCAaMHU 0
pe3yJsbTaTax

[enecooOpa3HOCTB, 1esiecooopasHa 2
WHCTPYMEHTAIBHOCTD 11eJ1eco00pa3HOCTh COMHUTEBHA 1
HATJIATHOCTH,  ypoBeHb €€ | He memecooOpasHa 0
WICIIOJIb30BaHHUS

CobOmonenue BPEMEHHOTO | coOM0EH (HE TTPEBBIIICH ) 2
pernamMeHTa Jokiiaaa (He 6osee 7 | mpeBbllIeHUe 0e3 3aMeYaHus 1
MHUHYT) IPEBBIIICHHUE C 3aMCUYAHUEM 0
YETKOCTh ¥ IOJTHOTA OTBETOB Ha | BCE OTBETHI YETKUE, MTOTHBIE 2
JIOTIOJTHUTETIFHBIC BOIIPOCHI 10 | HEKOTOPBIE OTBETHI HEYETKUE 1
CYIIECTBY JOKJIaIa BCE OTBETHI HCUETKHE/HETIOJHBIC 0
Bnanenue CIIeLMANbHON | BIaJieeT CBOOOIHO 2
TePMHUHOJIOTHEH o TeMe | MHorIa ObUT HETOUCH, OIMMOaICs 1
IPOEKTa, HUCIOJIb30BAaHHOW B | HE BIaJeeT 0
JIOKJIa e

KynbpTypa muckyccuu — yMeHHeE | OTBETHII Ha BCE BOIPOCHI 2
MOHSITH cobecemHUKa U | OTBETUJI Ha OOJBIIYIO YacTh BOIIPOCOB 1
apryMEHTHPOBAHO OTBETHUTHh Ha | HE OTBETHJI Ha OOJIBIIYIO YACTh BOIIPOCOB 0
€ro BOMPOCHI

Ixaja oneHKH 3HAHUI 00YJIAIOIIUXCS MPH BHICTYIJIEHUH € TOKJIAJ0M:
OrneHka «oTaM4YHO0» — 15-18 Gamnos.
Orenka «xopomoy» — 13-14 6amios.
OrneHka «y10BJIeTBOPUTEIBbHO» — 9-12 Ganos.
O1eHKa «HEYAOBJIECTBOPUTEIbHO» — 0-8 6aILIoB.

Konmponvuaa paboma

Konmponvnoe 3a0anue modcem cocmosams uz meopemuuecko2o 60npocd, NPAKmu4ecko2o
3a0anusa UIU HeCKOIbKUX 3a0aHull (KaK meopemuyeckux, max u Npakmuyeckux), 8 KOMmopuix
cmydeHm ooicer npoaHaaiusupoeantb u oame OYEHKY KOHerI’I’ZHOIZ cumyayuu ujiu 6blInOJIHUMb
Opyeyio aHanumuyeckyro pabomoi.

Kpumepuu ouenku 3nanuii cmyoenma npu HARUCAHUU KOHMPOIAbHOU Padombl

Ob;eHKCl «OMIUYHO)» — 6blCcmaesjiaemcs cmydeHmy, nokasasuiemy e6cecmopoHHUe,
cucmemamusuposantele, 2myOoKue 3HAHUs 60NPOCO8 KOHMPOILHOU pabomsl U yMeHUue Y8epeHHO
NPUMEHAMb UX HA NPAKMuKe Npu peuleHul KOHKPemHbuIX 3a0ay, C680000HOe U NpasuibHoe
000CHOBAHUE NPUHAMBIX PEULEHUI.

Oyenka «xopouioy — bICMAGIAEMCs CIYOeHmy, eclu OH meepoo 3HAem MAamepual,
2PaMOMHO U NO CYWecmay usiazaem e2o, ymeem npumeHsims noayueHHble 3HaHUs Ha NPAKMUKe,
HO donyc;caem 6 omeeme uiu 6 peuleHuu 3a0ay HeKonmopsle HemodYHoCcmu, Konopble moaHcent
YCMpanums ¢ NOMOWbI0 OONOTHUMENLHBIX 60NPOCO8 NPEN00A8aAMme..

Oyenka  «y0061emMBOPUMENbHOY — —  BbICAGIAEMCA  CMYOeHmY,  NOKA3aeuemy
(ppacmenmapHulil, pazpo3HeHHbLL XapaKkmep 3HAHULL, HeOOCMAMOYHO NPABUTbHBLE POPMYTUPOBKU
0a306bIX NOHAMUL, HAPYUWEHUS 102UYeCKOU NOCIe008AMENbHOCTIU 8 UBNONCEHUU NPO2PAMMHO20
mamepuana, Ho npu IMOM OH 81a0eem OCHOBHbIMU NOHAMUAMU 6LIHOCUMBIX HA KOHMPOTIbHYIO



pabomy mem, He0OX00UMbIMU 01 OATbHelulec0 0OYUeHUs U MONCem NPUMEHSMb NOTYYeHHble
3HAHUS NO 00PA3YY 8 CMAHOAPMHOU CUMY AYUU.

OyeHnka «HeyO008IemMBOPUMENbHOY» — BbICMAGIAEMC CMYOeHmy, KOMOpblil He 3Haem
OonvbuLell Yacmu OCHOBHO20 COOEPICAHUSL BLIHOCUMBIX HA KOHMPOIbHYIO PAbOny 60NpOCO8 mem
OUCYUNTUHDBL, OONYCKaem epyodvle OuuOKU 6 OPMYIUPOBKAX OCHOBHBIX NOHAMUL U He YMeem
UCNOIb3068AMb NOTYYEHHbIE SHAHUSA NPU PeUeHUU MUNOBbIX NPAKMUYEeCKUX 3a0ay.

Ouenku «3aumeno» u «He3AYMEHO» GbICABGNAIOMCA NO OUCYUNIUHAM, (DOpMOU
3aKIIOYUMENLHO20 KOHMPOJISL KOMOPbIX Ansemcs 3adem. Ilpu amom oyeHka «3a4meno» 00JIHCHA
COOMBEemMcme06ams Napamempam 000U U3 NOI0HCUMENbHBIX OYEHOK (KOMIAUUHOY, «XOPOULOY,
«y0061eMBOPUMETILHOY), A «HE3AUMEHO0) — NApaAMempam OYeHKU «Heyoosnemsopumensroy. Cm.
0/11 03HAKOMJICHUS KDUMEPUU OUYEHKU HA IK3aMeHe HUMCe:

Kpumepuu ouenku na sxzamene

Ouenka  «omauunoy  svicmasisiemcs  obyuarowemycs,  Komopuli  obradaem
8CECMOPOHHUMU, CUCTNEMAMUSUPOBAHHBIMU U  2TYOOKUMU 3HAHUAMU Mamepuana yueOHOU
npocpammbl, ymeem c80000HO GbINONHAMb 3A0AHUS, NPedyCMOMPEHHble YYeOHOU NPOSPaAMMOl,
YCBOUL OCHOBHYIO U O3HAKOMUILCS C OONOTHUMENbHOU TUMepamypoll, peKOMeHO08AHHOLL YUeOHO
npoepammot. Kax npasuno, oyenka «omauunoy 6blcmasisiemcs 00yuaroujemycs yceousulemy
83AUMOCE53b OCHOBHBIX NOJONCEHUL U NOHAMUL OUCYUNTIUHBL 8 UX 3HAYEHUU OJisl NPUOOpemaemoll
CReyuanbHoOCmu, NposSBUSUIEMY MEOpUeCKUe CHOCOOHOCMU 8 NOHUMAHUY, U3SIONCEHUU U
UCNONBL308aAHUU Y4eOHO020 Mamepuand, NpasuibHO 000CHO8bIBAIOWEM) NPUHAMbIE peuleHls,
enaoeouemy pasHoCmopOHHUMU HABLIKAMU U NPUEMAMU GbINOJIHEHUS 1a00PaAMOpHbLIX pabom.

Ouenka «xopowioy evicmagiiemcs obydarowemycs, oOHapydcuguiemy noJHOoe 3HAaHue
mamepuania yueOHOU NPOSPAMMbI, VYCNEUIHO BbINOIHANWEMY NpPedyCMOmpeHHble YUueOHOU
npocpamMmol 3a0anus, yceousuiemy Mamepuanl OCHOBHOU JuUmepamypsl, DeKOMeHOOBAHHOU
yuebHot npozpammou. Kak npasuno, oyemka «Xopouioy Gvlcmasisaemcs 00y4aoujemycs,
noKasasuiemy CUucmemamusupoSanHbvlll Xapakmep 3HAHUL NO OUCYUNIUHE, CHOCOOHOMY K
CAMOCMOAMENbHOMY HONOJIHEHUI0 3HAHUL 8 X00e OdlbHelulell y4eOHoU U NpogheccuonanbHoll
0essmenbHOCmY, NPASUIbHO  NPUMEHAIOUWeMy Mmeopemuyeckue NoN0NCeHUs Npu  peuleHuu
NPAKMU4ecKux BONpoOCO8 U 3a0ay, eiadeouemy HeoOXO0OUMbIMU HABLIKAMU U Npuemamu
BbINOIHEHUS IADOPAMOPHBIX pabom.

Ouenka «y0061emeopumesbHoy» BbiCMABIAEMC 00YUaOUeMyCcs, KOMOpbld NOKA3al
3HAHUE OCHOBHO20 MAMePUudd y4eOHolU npozpammvl 8 odveme, 00CMAMOUHOM U HeOOXO0OUMbIM
0711 OanvHetiuel yueowvl u npeocmosiyeti pabomol N0 CNeYUAIbHOCMU, CNPABUICS C BbINOTHEHUEM
3a0anuil, NpPedyCMOMPEHHbIX Y4eOHOU NPOSPAMMOL, 3HAKOM C OCHOBHOU Jumepamypotu,
DPEKOMeHO08aHHOU yyebHOU npocpammot. Kax npasuno, oyenxka «y0081emeoOpUMenbHO»
8bICMABIAEMCA 00yUaAOWemMycs, OONYCMUGUieMy NOZPeWHOCU 6 OMEemax Ha 9K3ameHe Ul
BbINOTHEHUU IK3AMEHAYUOHHLIX 3a0aHUli, HO obnadaouemy HeoOX0OUMbIMU SHAHUAMU NOO
PYKOBOOCMEOM npenooasamens OJisl YCMPAHEHUs 3MUX NOSPeWHOCmell, Hapyuaruwemy
NOCAe008aMENbHOCMb 8 USIONCEHUU YUEOH020 Mamepuad U UCNblmblearoweMy 3ampyoHeHus npu
8bINONHEHUU 1aDOPAMOPHBIX padom.

Ouenka «Hey0061emeOPUMENbHO» BbICMABIAEMC 00yualowemycs, He 3Halouemy
OCHOBHOU Yacmu mMamepuana y4eoHot npocpammol, 00NyCcKarowemy npuHYUnuaIbHvle OUUOKU 8
BLINOIHEHUU NPEdYCMOMPEHHBIX VYEOHOU NPOSPAMMOU 3A0AHUL, HEYBEPEHHO ¢ OO0bUUMU
3ampyoOHeHUAMU  BbINOJHAIOWeEMY  1abopamopuvie  pabomel.  Kax  npasuno, oyemnka
«HEYO0061eMEOPUMENLHOY BLICMAGIACMCA 00VHAIOUWEeMYCsl, KOMOPbIl He MOXCem NPOoO0IHCUMD
obOyuenue U NPUCYNUMb K 0eMeNbHOCMU N0 CNeYUaIbHOCMU N0 OKOHYAHUU YHUGepCUmema
0e3 00NONHUMENbHBIX 3AHAMUL N0 COOMBEeMCMBYIoujell OUCYUNIUHE.

8 IlepeyeHb OCHOBHOM M IOMOJTHUTEIbHOI Y4eOHOH JIUTEPATYPbI



OcHoBHas1 yueOHas1 auTEPaTypa

(Hanuuue 6 ouonuomexe KyoI'AY)
1. I'munaka H.JI. O6mas xumus : yue0. nocooue / HJI. I'muuka. — Uza. crep. —
M. : Knopyc, 2013. — 750 c. ISBN 978-5-406-02934-3

2. Koposun H.B. O6mas xumus : yueonuk jyist By3oB /H.B. Koposun. — M.: Beici.
mk., 2004. — 557¢. . — ISBN 978-5-06-004403-3

3. CyBopoB A.B. O6mas xumus : yae6. mocooue / A.B. CyBopoB, A. Hukonbckuii.
— 2-e u3n., uctp. CIIb. : Xumus,1995. — 624 c. ISBN 5-7245-1018-9

JonoJsiHuTeIbHAS Y4eOHAA JIUTEpPaTypa

1. laitgykoBa H.I'. DnekTpoxumMuyeckue mpoiecchl B TEXHUKE : yueo.
nocobue i By30B ¢ rpudpom MCX / H.I'. lNaitnykoBa, E.A. Kaitropogosa, 1.B.
[ITab6anora. — Kpacuomap. : KyoI'AY, 2013. — 300 c.
https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHIlektrokhimicheskie process

y_Vv_ehnergetike_ehlektronike tekhnikeGaidukovaNG.SHabanovalV.pdf
2. Tlecrynosa C. A. PacTBOpBI 1 pyTrue AUCTIEPCHBIE CUCTEMBI: Y4eO.

nocobue / C. A. Ilecrynona, E. C. Koctenko, E. A. Kaitroponosa. — KpacHonap :
2013. - 479 c.
http://edu.kubsau.ru/file.php/105/04 Rastvory i_drugie_dispersnye_sistemy Pestu
nova_Kostenko Kaigorodova.pdf

3. [TecrynoBa C. A. KomrmuiekcHble coequnenus. KommiekcooOpasoBaHue B
BOJHBIX pacTBopax: yued. mocooue / C. A. Ilectynosa, E. C. Kocrenko, E. A.
Kaiiroponosa. — Kpacnonap : KyoI'AY, 2013. — 161 c.
http://edu.kubsau.ru/file.php/105/01 Kompleksnye soedinenija_Pestunova_Koste
nko_Kaigorodova.pdf

4. AnexcanapoBa D.A XumMus MeTaioB : yuel. mocodue / 3.A.
AnekcanapoBa, O.A. Jlemuaenko. — Kpacnonap. : KyoI'AY, 2015. —-299 c.
http://edu.kubsau.ru/file.php/105/Uch_posobie KHimija metallov_2_1.pdf

5. AunekcangpoBa, 2.A. Tumodeesa W.I0., HNHIAWBUY AJIbHBIE
3AJAHUS JUII CAMOCTOSTEJIBHOUM PABOTHI CTYJEHTOB IIO
XUMUU: yuebHOo-MeToanueckoe nmocodue/ 3.A. Anekcanaposa, N.1O. Tumodeena
- Kpacnogap: 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 1.J
U.pdf

6. Kaitropogosa E.A. Xumus s7eMeHTOB: Kypc JEKIIH 17151 CTYIEHTOB
ouonornueckux ¢akynbreroB / E.A. Kaiiropogosa, E.C. Kocrenko, C.A.
[TectynoBa. — Kpacuonap : KyoI'AY, 2013. — 132 c.
http://edu.kubsau.ru/file.php/105/03_03.07.13/14_KHimija_ehlementov_Kostenko
_Pestunova_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
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

7. PaGouadg teTpaab K 1a00paTOpHBIM padoTaM MO AUCHHUILUIMHE « XUMULDY. /

C. A. IlecryuoBa, E. K.S6monuckas. — Kpacaogap. : Kyol'AY, 2011. nokyMeHT

PDEF. . http://edu.kubsau.ru/course/view.php?id=105.

9 Illepeyenn pecypcoB HH(POPMANIUOHHO-TEJTEKOMMYHHKAIIUOH-
Hoil ceTu «UHTEpHED)

JJIeKTPOHHO-0U0JINOTEYHbIE CHCTEeMBI, HcnoJib3yemble B Kybanckom I'AY

2021 rox
No| HanmenoBanu Temaruka Hauano nevicreusa | HaumenoBanue
e pecypca Y CPOK JCUCTBHS | OPraHU3alnN
JIOTOBOpA ¥ HOMEp JI0TOBOpa
1 | Znanium.com | YHuBepcaibHas 17.07.2019 JoroBop Ne 3818
16.07.2020 OBC o1 11.06.19
17.07.2020 JoroBop 4517
16.01.2021 9BC ot 03.07.20
17.01.21 Jlorosop 4943
16.07.21 OBC ot 23.12.20
17.07.21 Horosop 5291
16.01.22 ObC o1 02.07.21
2 | I3matensctBO | Berepunapus 13.01.2020 OO0 «M3a-Bo Jlaub»
«JIaup» Cenbckoe 12.01.2021 Kontpakr Ne940
XO3AHCTBO or 12.12.19
TexHosorus
XpaHEHUS U
HepepaboTKH 13.01.21 KonTtpakt Ne 814
ITHILEBbIX 12.01.22 ot 23.12.20
MPOJIYKTOB (c 2021 rona

OTJl. KOHTPAKTHI
Ha BETEPUHAPUIO
U TEXHOJIOTHUIO
nepepad.)
KonTpakt Ne 512
ot 23.12.20.



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

IPRbook YHuBepcaibHas

12.11.2019-
11.05.2020

12.05.2020
11.11.2020

12.11.2020
11.05.2021

12.05.2021
11.10.2021

12.10.2021
11.03.2022

00O «Ai#i Iu Op
Memuay»
JIM1IEH3NOHHBIHN
JIOTOBODP

Ne5891/19 or 12.11.19

00O «Ai#i ITu Op
Menna»
JIN1eH3MOHHBIN
JIOTOBOP
Ne6707/20 ot
06.05.20

00O «Ai# ITu Op
Meana»
JInnen3noHHbBIN

JIOTOBOP
Ne7239/20 ot 27.10.20

000 «Ai# Iu Dp
Menuay
JInen3noHHbIN

JIOTOBOP
Ne7937/2111 ot
12.05.21

00O «Ai Iu Op
Menuay
JIneH3noHHbIN

JIOTOBOP
Ne8427/2111 ot
04.10..21

NupopmannoHHO-Te 1€ KOMMYHHUKAIIMOHHBIE pecypchl ceTH «MHTEpHED)

NogasdwdhE

http://cyberleninka.ru Hayunas snekrponnas 6ubnuoreka « KubepiaeHnnka»
http://cheloveknauka.com UenoBek u Hayka
http://www.rsl.ru/ru Poccuiickas rocynapcTBeHHast OMOIMOTeKa
http://elibrary.ru Hayunast snexktponHas 6ubiuoreka
http://wikipedia.org/wiki - Bukureaust — mouckoBasi CHCTEMA.
http://www.iglib.ru — snexTponHo-6ubIKOTEUHAS CHCTEMA.
http://studentam.net — snexTpoHHast OHOTMOTEKA yUCOHUKOB.




8. www.dissertac.ru — sjgexTpoHHast OMOIMOTEKa JUCCEPTAIMOHHBIX PadoT

9. Onextponnas oubnmmuoreka PODU (e-library).

10.  OOpazoBarenpHbii OpTan Kyol'AY [DnextponHBId pecypc]: Pexum mocryma:
http://edu.kubsau.local

10 MeToanueckue yKa3aHusi 1Jisl 00y4alOUUXCHA 10 OCBOEHHUIO
AMCLHUIIMHBI

MeToauuecKkue peKOMEHIAIMH 10 BHINOJHECHU IO Kel C-3aaHuil

[lens MeTo a2 KEMCOB - HAYYUTh 00 YJaIOMIUXCs aHATTU3UPOBAThH MTPOOJIEMH YIO
CUTyallMl0 — Keic, U BbIpabOTaTh pelieHHe, HaydyuTh paboTaTh C
HH()OPMAITMOHHBIMU UCTOYHHKAMM.

MeTtos KelicoB CIOCOOCTBYET Pa3BUTHIO Y 00 yUaAIOIUXCS CAMOCTOSATEIHLHOTO
KPUTHYECKOTO MBIIIJIEHUS, YMEHHUS BBICIYIINBATh U YUUTHIBATH AIbTEPHATHBHYIO
TOYKY 3pPEHHS, apTyMEHTUPOBAHO BBICKA3aTh CBOKO. C MOMOIIBIO 3TOTO METOAA
CTYJICHTBI UMEIOT BO3MOKHOCTh MPOSIBUTH U YCOBEPIIICHCTBOBATh aHATUTUYECKUE U
OIICHOYHbIC HABBIKM, HAY4YUThCA paboTaTh B KOMaHJIe, HaXOJIuTh HaumOosee
paloHaIbHOE PEIICHNEe TTOCTABICHHON PO OJIEMBI.

TexHonorust MeToJla 3aKJIIOYaeTCsl B CICAYIONIEM: IO ONpeAeICHHBIM
npaBWwiiaM pa3padaThiBaeTCs MOJAEIb KOHKPETHOM MpOOJEMHON CUTyaluH,
MPOU3OIICANICH B MPEAMETHOM 007aCTH, U OTPaXKaeTCsl TOT KOMIUIEKC 3HAHUU U
MPaKTHYECKUX HABBIKOB, KOTOPHIE 00YJaIOIIUMCS HY)KHO TIOJTYIHUTh.

Meron  mpeacTaBiseT coboi creru@UUecKyr0o  Pa3sHOBUIHOCTH
UCCIIeI0BATEIbCKOM aHATUTUYECKON TEXHOJIOTUH, T.€. BKJIIOYAET B ce0s onepaiuu

HCCIIEIOBATEIBCKOTO MPOLIECCa, aHAUTUTUYECKUE TTPOLIEAYPHI.
[IpenogaBaTesib TOTOBUT HaYaJlbHBIN K€WC. PEKOMEHyeMbIE UCTOUHUKH:

1. Kaiiroponosa E. A. Heopranuueckasi u aHanuTu4yecKasi XuMus : yueo.-
meron. mocooue / E. A. Kaitropoaosa, 1. 1. Cunopona. — Kpacuogap: 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 ['M. Texnuka BeAcHHS XHUMHYECKOTO OJKCIEPUMEHTa B
naboparopun xumuu / M. HaymoBa, E.K. f6monckas, E.A Kaiiropomosa. —
Kpacuonap: KyoI'AY, 2013. — 80 c.
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimichesko
go_ehksperimenta.pdf

3. TlecrynoBa C.A.PaGouas TeTpanp K J1abopaTOpHbIM paboTaM 1o
mucturinae «Xumus» / C.A. Tlectynora, E. K. SI6nonckas.— Kpacnomap :

KyoI'AY,2013 — 60 c.
http://edu.kubsau.ru/course/view.php?id=105.

MeToanuyeckue peKOMeHIAUH 110 MOAr0TOBKE K KOHTPOJIbHOI padoTre


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

[TogroToBka K KOHTPOJIbHON paboTe TpedyeT OmpeneleHHOro alropuTMa
neiicrBuit. [Ipexne Bcero, HeOOXOAMMO O3HAKOMHUTHCS C BOMPOCAMHU, TEMaMH,
KOTOPBIE€ BEIHOCST Ha KOHTPOJIBHYIO paboTy.

Henb3st  orpannumBaThCs  TONBKO  KOHCHEKTaMU  JIGKIUH, CIEAyeT
npopaboTaTh HYKHbIE ydeOHBIE TOCOOUSI, PEKOMEHIOBAaHHYIO JINTEPATYPY.

[TocnenoBaTenbHOCTh pabOTHI B TIOJITOTOBKE K KOHTPOJIHHBIM MEPOTPUATHSIM
JOJDKHA OBITh Takas: BHUMATENbHO NPOYMTATh WU YSICHUTH CYTh TpeOOBaHUM
KOHKPETHOTO BOINPOCa MPOTPaMMBbl; O3HAKOMHUTHCS ¢ KOHCIEKTOM; BHUMATEIbHO
npopaboTaTh HEOOXOJUMBIM  ydyeOHBIH MaTepuan IO YYEOHBIM IOCOOHSAM U
PEKOMEH1yEeMOM JIuTeEparype.

Ecnu ans oTnenbHON TeMbl MpenoAaBaTelb MPEINIOKUT MEPBOMCTOUYHHK,
CHEeLUATbHYIO HAyYHYIO JINTEPATypy, KOTOPYIO CTYIEHT pa3paldaThiBal B MEPHO]
MOJTOTOBKM K CEMUHAPCKUM WJIM HUHBIM 3aHSATHSAM, HEOOXOAMMO BEPHYTHCH K
3aMUCsIM 3TUX MaTepHajoB (a B OTACTBHBIX CIydasX U O OPUTHHAJIIOB), BOCCO3ATh
B IIaMSITH OCHOBHBIE HAay4YHbIE TOJIOKEHUSI.

B otnenbHOM TeTpany Ha KaKIIbIil BOMPOC CIEAYET COCTAaBUTh KPATKUA TUIaH
OTBETa B JIOTUYECKOW IMOCIEAOBATEILHOCTH W C (¢uKcanueid HeoOX0IuMOoTo
WUTIOCTPATUBHOTO MaTepuaiia (IpuMepbl, pPUCYHKH, CXEMBI, LIU(PBHI).

MeToanuyeckne peKoOMeHIAIUY 10 MOAT0TOBKE K TECTHPOBAHUIO

[lenp TecTHpoBaHHS B XOJe y4eOHOTO TMpoIlecca CTYACHTOB COCTOMT HE
TOJIbKO B CHCTEMAaTHYECKOM KOHTpPOJIE 3HAaHWN W3YYEHHOTO Marepuajia, HO U B
Pa3BUTUM yYMEHHs CTYJCHTOB BBIJECIATh, aHAIM3UPOBATh W 0000maTh Hambolee
CYIIECTBEHHBIE 3TAITbl TEXHOJIOTHIECKHUX TIPOIECCOB.

Kak u nmro6ast npyrast popmMa moAroTOBKH K KOHTPOJTIO 3HAHUH, TECTUPOBAHUE

UMeEET Psil 0COOEHHOCTEH, 3HAaHUE KOTOPHIX MOMOTAET YCIEIIHO BBITIOJHUTH TECT.
MoO>HO 1aTh CIEIYIONKE METOAUYECKHE PEKOMEHIAIUH:

1. Tlpexxne Bcero, cineayeT BHUMATENBHO U3YyUYUTh CTPYKTYPY TE€CTA, OLICHUTh
00beM BpEMEHH, BBIJICISIEMOT0 Ha JAaHHBIN TECT, YBUJIETh, KAKOTO THUITA 33/IaHUS B
HEM cojiepKaTcs. ITO TOMOXKET HACTPOUTHCS Ha paboTy.

2. OdJeHpb BaXXHO BCEraa BHUMATEIILHO YUTATh 3aaHUs O KOHIIA, HE MBITAsICh
MOHATh YCIOBUS «II0 TIEPBBIM CIIOBaM» WJIM BBIIOJTHUB IMOJOOHBIC 3a/JaHUS B
NpeAbIIYIINX TECTUPOBaHUAX. Takas CIelIKa HEPEeIKO MPUBOAUT K JOCATHBIM
OIIMOKaM B CaMBIX JIETKUX BOIMPOCaX.

3. Eciiz Bl He 3HaeTe 0TBETa Ha BONPOC WM HE YBEPEHBI B MIPABUIIBHOCTH,
CJIeIyeT MPOMYCTUTh €r0 U OTMETHUTh, YTOOBI ITOTOM K HEMY BEPHYTHCA.

4. TlcuxoJIOTH TakK»Ke COBETYIOT JAyMaTh TOJBKO O TEKylleM 3ajaHuu. Kak
MIPaBWJIO, 3aJaHUs B TECTAX HE CBSI3aHbBI IPYT C IPYTOM HEMOCPEICTBEHHO, TIO3TOMY
HEOOXOIMMO KOHIICHTPUPOBATHCS HA JaHHOM BOMPOCE M HAXOJWTH DPEIICHWS,
NOAXOAIIMEe UMEHHO K HeMy. Kpome Toro, BBITIOTHEHHUE 3TOM PEKOMEH AU JacT
€Ille OJIMH MCUXOJOTUYECKUN 3PheKT — Mo3BOJIUT 3a0bITh O HEyJade B OTBETE Ha
MPEABIAYIINN BONPOC, €CIIA TAKOBAsi UMeENa MECTO.



5. MHorue 3amaHuss MOXHO OBICTpEE pelIuTh, €CIM HE HCKaTh Ccpasy
IIPAaBWIbHBIM BAPUAHT OTBETA,  ITOCIEA0BATENLHO UCKIIIOYATh T€, KOTOPBIE IBHO HE
MOAXOAAT. MeTo UCKIIFOUEHHS TTO3BOJISIET B UTOTE CKOHLIEHTPUPOBATh BHUMAHUE
Ha OJJHOM-JIBYX BEPOSITHBIX BAPUAHTAX.

6. Ilpouecc yraapiBaHus TPAaBWIBHBIX OTBETOB JKEIATEIBHO CBECTU K
MUHHUMYMY, TaK KaK 3TO YpEBaTO TeM, YTO CTYACHT 3a0yJAeT O IJIABHOM: YMEHHUH
UCIOJIb30BaTh MMEIOIIMECS HAKOIUICHHbIE B Y4eOHOM Mpollecce 3HaHus, U OyneT
HaJeATbCAd Ha ynaudy. Ecim yBEepeHHOCTM B NPaBWIBHOCTH OTBETA HET, HO
VHTYUTHUBHO TOSBJISETCS MPEANOYTEHUE, TO MCUXOJOTM PEKOMEHAYIOT JOBEPSTH
WHTYMIIMU, KOTOpasi CUUTAETCS MPOSBICHUEM INIYOMHHBIX 3HAHUW U OIBITA,
HaxXOJSAIIUXCS HA YPOBHE IO JICO3HAHMUS.

MeToanuyeckue peKOMeHIANU U 110 MOATOTOBKE K HAYYHOM JTUCKY CCHH

VYuebnas muckyccuss Kak «hopma paboOTh» o00NamgaeT OmnpeaeiCHHON

CTPYKTYPOH, BKJIIOUAIOLIEW TEMY, SKCIIO3ULIUIO, PEYEBOU CTUMYJI, HAIIPABJISIOIME
BOIIPOCHI U PEYEBYIO PEAKIIMIO CTYJICHTOB.

CTyaeHT A0MKEH NU3YUYUTh OCHOBHYIO U JIOMOJIHUTEIbHYIO JIUTEPATypy.

Bo Bpems npoBelieHUs KaKIblil CTYACHT JOJIKEH BHUMATEIbHO CIEAUTH 32
OTBETaMH CBOUX KOJUIET, CTPEMUTHCS UX JOIMOJHHUThH, T.€. AKTUBHO y4acTBOBAThH B
00CYXXJIEHUH TOTO WJIK MHOTO BOIpoCa.

Mertoanyeckne yKa3aHus 110 HANMCAaHUIO pedeparta
Brinonnenue pedepara siBisiercst 0JHON U3 (HOpM KOHTPOJISI CAMOCTOSITETbHOM

paboThl CTYIEHTOB C JIMTEPATYPHbIMU (YUYEOHBIMH U HayYHBIMHU) HCTOYHHUKAMHU B
BBICILIEM Y4€OHOM 3aBE/ICHUU.

B Hauane cemecTpa mpenojaBareib BBIIAECT OTAECIbHBIM CTYIEHTaM TEMBbI
pedepatoB. Pedepar B 1enom wim mo paszpenam pa3padarbiBaeTCs OTAEIbHBIM
CTYACHTOM U 0(hOPMJISIETCSI B YCTAaHOBJIEHHOM IOPSIJIKE.

Texnuveckoe opopmiieHue pedepara
CrpykTypa pedepara:

TUTYIBHBIN JTACT
TUTYyNnbHBIN TUCT OPOPMIISETCS CIEAYIOUIUM 00pa3oM: CM. TUIIOBOI mpuMep.

Conepxxanue pedepara

l. Bgenenue

Il.  OcHoBHas yacTh (JIUTEpPATYpPHBINA 0030D)
I1l.  3aknroueHue (BHIBOIbI)

IV. Coucok nureparypbl



1. [locne TUTyABHOTO JHCTAa Ha OTACIBHOW CTPAHUIIE CIEIYEeT
ornaBiieHue (IJ1aH, COJEp’KaHKHE), B KOTOPOM YyKa3aHbl Ha3BaHUS BCEX DPa3/IeliOB
(myHKTOB IUI1aHa) pedepaTa U HOMEpa CTPAHUL, YKa3bIBAIOLUIME HAYaAJIO 3TUX
paszenoB B TeKcTe pedepara.

2.Ilocne ornaBieHusi clielyeT BBEACHUE C YKa3aHWEM Ha3BaHUM pa3/elioB.
OObeM BBeneHUs cocTapisier 1,5-2 cTpaHuLbl.

Bo BBeneHuM Kparko 0OOCHOBBIBAETCS AKTYaJIbHOCTh M LEIECOOOPA3HOCTH
BBIOpAHHOM TEMATHKHU.

3. OcHoBHas 4yacTh pedepaTta MOKET UMETh OJHY MM HECKOJBKO IJIaB,
cocroamux u3 2-3 mnaparpadoB (NMOAMYHKTOB, pa3felioB) U MPEANOJaract
OCMBICIIEGHHO€ M JIOTUYHOE U3JI0’)KEHUE TJIaBHBIX TMIOJIOKEHUH U HJIEH,
CoJepXKallMXCsl B M3y4yeHHOW suTepatype. B Tekcre oOs3aTenbHbBl CCbUIKM Ha
NEPBOUCTOYHUKU. B TOM ciiydae, eciii HUTHPYETCA WIM UCHOJIb3YETCs Ubs-THO00
HEOpJAWHApHAs MBbICIb, HJEd, BbIBOJ, MPHUBOAUTCS Kakou-mubo 1uppoBoi
MaTepuall, TabIuLbl — 00s3aTEeIbHO CIEAYET clleNaTh CChUIKY Ha TOTO aBTOpa, Y
KOTO BBI B35UIH JJAHHBIN MaTepHall.

[ens nuTepaTypHOro 0030pa: OCMBICIUTh, U 0000UTUTh YUeOHBIM U HAYUHBIH
MaTepuag IO COBPEMEHHOMY COCTOSIHUIO JIaHHOTO BONPOCAa M IPEAJIOKUTH
MEPCIIEKTUBHBIC MyTH PELISHUsI IPooIeM.

4. 3aKIII0UEHUE COJIEPIKUT TTIABHBIE BBIBOJIBI, © UTOTH U3 TEKCTA OCHOBHOM
YacTU, B HEM OTMEYAeTCs, KaK BBIMIOJHEHBI 33/Ja4, W JOCTUTHYTHI JIU LIENH,
copMyIUpPOBAHHBIE BO BBEJCHUU.

S. [punoxeHre MOXKET BKIIIOYATh rPaQUKU, TAOIHIIbI, PACUETHI.

6. bubnuorpadus (cniucok TuTeparypsl).

3nmech yKa3bIBaeTCs peajbHO HCMOJIb30BaHHAS JUId HamucaHus pedepara
auTepatypa, odOopMIIeHHas 10 TMpaBwiaM OuOIuorpaduueckoro ONUCAHUS B
COOTBETCTBUU € TpeboBaHuaAMU ['occTangapra.

Jranbl padoTsl HAA pedepaTom

Paboty Hag pedhepaToM MOKHO YCIOBHO MOAPA3/IEIUTh HA TPH dTara:
1.TToATOTOBUTEIHHBIN ATAIl, BKIFOUYAIOIIUI H3yUeHHE IPEIMETA UCCIICIOBAHUS;
2.13n10KeHne pe3yIbTaToOB H3YUEHHUS B BUE CBSI3HOTO TEKCTA;
3.YcTHOe coob1eHue o Teme pedepara.

Pabora Hax BeimonHEHHWEM pedepaTUBHOTO 3alaHUSI MOXKET MPOBOIUTHCS B
YUTATBbHBIX 3aiiax Oumbnuorekn KyO['AY, B 1momamHUX yCIOBHUSX B YacCHI,
OTBEJICHHBIC JIJISI CAMOCTOSITEIIbHON pabOThI, a TaK)Ke B MEPUOJ WHAMBUIYAITbHON
paboThl CTYIEHTOB MOJ KOHTpOJIeM mpenojaBareis Ha kKadeape xumuu. [lo
OKOHYAHWHM WHIUBUIYATLHON MPOPAOOTKH BCETO 3aJaHUsl CTYICHTHI TPYIIIIBI
0o(OpMIISIOT U cIaloT oPOPMIIEHHBIN pedepaT sl MPOBEPKHU MPENoAaBaTEN0 He
Mo3Ke, YeM 3a JIBE HEJIETH JI0 €TO 3aIUTHI.

CtyneHTy peKOMEHAYEeTCsl BOCHOJIb30BaThCsi  Marepuanamu  (GoHza
oubmmorexku Ky6l'AY cornacHo HIbKe TPUBEIEHHOMY TUIaHY.

Pexomenayemblii IVIAH JIMTEPATYPHOT0 MOMCKA



— obOmas wHbOpPMAIUI O MPOOJIEME C IOMOIIBI0 YYSOHUKOB, SHIIMKJIONICIUH,
CIPaBOYHUKOB, ceTu Internet (He mpuBOAATCS B CIUCKE JIMTEPATYPHI), HAYUHBIX
KYPHAIIOB (IPUBOJISATCSA B CIUCKE NCTOYHUKOB);
— HCIOJH30BaHUE HAWJEHHBIX CCHUJIOK B PEKOMEHJIOBAHHOM CHHUCKE JUTEPaTypbl
JUTSL TAJTbHEHMIIIET0 03HAKOMIICHHUS C IMPOOJIEMO;
— O3HAKOMJICHHE C OPUTHUHAIBHBIMUA paboTaMu.

B nporiecce noucka kHUT, cTaTeil HEOOXOAUMO TOJIb30BATHCS OUOIUOTECUHBIMU
KaTajoraMu, pacrojOKEHHBIMH B KOPIYCE€ 300J0THYECKOTo (axkynbTeTa, J1u00
AJIEKTPOHHO-OMOIMOTEYHBIMU CUCTEMaMU BHYTpeHHed cetu Internet, mpoiins
pPErUCTpaINIo, U MOJYUYUB PEKBU3UTHI PEKUMOB JOCTYIIA.

B 3aBucuMocTH OT cTenenu mpopaboTKu TeMbl U odopmMiteHus pedepara
CTYIEHTY TIPEJAOCTABISETCS MPABO BBICTYIUTH C COOOIIEHUEM MO TeMme pedepara
Ha 3acenanuu kpyxxkka CHO xadeapsl xumuu B dopmare €KerojHO MPOBOAUMBIX
KoH(pepeHuui (paxkynbreTckoil mim Mexdakynbrerckoil). Ha coobmenne no teme
pedepaTa ¢ HCHOIB30BAHMEM MYJIBTUMEIUNHBIX CPEICTB  OTOOpaKeHUs
uH(OpMAIIMU OTBOJIUTCS 5-6 MUHYT.

Jlyumue u3 paboT (MPEANOYTUTEIHLHO  AKCIEPUMEHTAIbHBIE) MOTYT OBITh
MPEACTABJICHBI JIJIs1 Y4aCTHSI B YHUBEPCUTETCKOM CMOTPE CTYJIEHYECKUX padoT.

YuutsiBasi coaepKaTenbHbIN XapakTep pedepaTHBHON pabOThl U KA4€CTBO
€ro 3allUThl, MPENoAaBaTeb MOXKET MPUHATH perieHre o AudQepeHIIMPOBaHHOM
3aueTe YacTu MaTepualia, BBIHOCUMOTO Ha 3a4er.

Tumosoii mpumep
MUWHHCTEPCTBO CEJIbCKOI'O XO35IMCTBA POCCUNCKI ®EJEP AL
denepanbHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOE
yUpeKICHUE BBICIIETO 00pa30BaHUs
«KybaHckuli rocy1apCTBEHHBIN arpapHblii YHUBEPCUTET
umenu M. T. TpyOununa

Kadenpa xumun

Tema pedepara
[IpoGaemMbl OYHMCTKHM U UCIIOIb30BAHUS BOABI JJIs
MEJINOpAIINU 3€MEITh



Pedepar noaroropieH

NBanoBeiM Cepreem BacunbeBnuem
ctynentoM rpymmsl BC-2101

(akynbTETa TUAPOMETUOPALIUN

PykoBoauTens paboThl
JOIEHT KadelIpbl XUMUU
ITectynoBa CBeriiana AHATOIBEBHA

KPACHOJIAP
2021

MeTtoauyeckne yKa3aHusl 0 HAMMCAHUIO JIOKJIA1a

B xome moarotoBku mdokiama y CTYACHTa BbIPA0ATHIBAIOTCS HABBIKH
CaMOCTOSATETTLHOTO ~ TBOPYECKOTO  MBINUICHUS, YMEHHE aHAJIM3UpOBATh U
CHUCTEMaTU3UPOBATH MHOTOUH CIICHH VIO HH()OPMAITHIO, TIOCTABIIIEMYIO YICOHBIMH 1
HAYYHBIMH U3JIAHUSMH, TIEPUOJIUKOM, CpecTBaMH MaccoBoi nHpopmanmu. Kpome
TOTO, OMBIT IMyOJMYHBIX BBICTYIUICHHNA IO3BOJSIET CTYASHTY CHOPMHPOBATH DS
KOMMYHUKATHBHBIX Ka4eCTB, TAKUX KaK YMEHHUE YETKO U JOCTYITHO M3JIaraTh CBOM
MBICITH, JIENaTh BBIBOJIBI, HATHMUNE SIPKOU M 00pa3HOM peun u Ipyrux, 0€3 KOTOPHIX
HEBO3MOXXHO aKTUBHOE M YCIIEITHOE MPOJBMIKEHHUE TO KapbEepHOW JICCTHHIIE
MOJIO/IOTO CIICIIAJIICTA.

[loaroToBka qokianga TpeOyeT YriyOJI€HHOTO U3y4YeHUsl COOOIaeMON TEMBI,

oOpallieHHsl K ClequalbHOM JINTepaType, ClIpaBOYHOMY anmnapaty. B cBs3u ¢ atum
paboTa HaJ TOKJIaI0M MpErnoaaraeT NpoxXoXKIeHUe CIEAYIOINX 3TaloB:

1. Boibop memobl 0Ooknaoa. B XoJ1e IpakTU4 €CKUX 3aHATUNA BBIOOP MPOUCXOIUT
B 3aBUCHMOCTH OT MPEIIOKCHHBIX IPEIOj1aBaTejeM BOIPOCOB, WMEIOIINXCS B
METOIMYECKOM ITOCOOMHU TEM WIIH OT COOCTBEHHBIX MHTEPECOB CTY/ICHTA.

2. [locmanoexa yenu doxknada. DopmynupoBaHue 1eau padboThl HEOOXO0IUMO
JUTSL OTIPENIeTICHUsT HAPaBJICHUS TIOMCKA HEOOXOAMMOM JTUTEPATYPhl M pa3pabOTKu

CTPYKTYpHI Joknaga. CTporo roBops, L€lb — 3TO MBICIIEHHOE NPENBOCXUILEHUE



KEJIAaeMOro pe3yibTraTa JesTeabHOCTH. [loaTOMYy noCTaHOBKa WENH JOJKHA
MaKCHMaJIbHO COBNAJaTh C HA3BAHMEM TEMBI JIOKJIada. B yCTHOM BBICTYIIIEHUU
COOO0IIIeHHE 11eNn 00s3aTeNIbHO TOJKHO HAaYMHATHCS CO CIIOB: «B cBOoeM aokiajne s
X04y pacckasarth 0...», «Llenbro Moelt paboThl ObLIO. .. ».

3. Iloobop Heobxooumou numepamypvl no meme. PaboTta ¢ nuTepatypoit
COCTOMT U3 CUCTEMHOTO MOAOOpa KHUT U MOCIEIYIONIEr0 U3y4eHHUs, COJep KaInXCs
B HUX MAaTepHalOB, B PE3YJIbTaT€ YEero KOPPEKTHPYETCS Ha3BAHHE TEMBI H
dopmynupoBka weneil pabotel. JKenareapHO WHCIONB30BATH Ui IMOATOTOBKH
JOKJaZa HE MEHee TpeX HauMEHOBAaHMM  HMCTOYHHUKOB, YTO  JOJDKHO
IPOJEMOHCTPUPOBATh YMEHHE CTYJIEHTa COMNOCTABIATh W  AHAJIU3UPOBATH
auTepatypy. JlOKiaa BBIMOIHSAETCS TONBKO MO HAy4YHbIM (HE MO y4deOHHUKam!)
UCCIIEIOBAaHUSIM, MOHOTPA(pUsIM U HAYYHBIM CTAThSIM.

4. Onpedenenue cmpykmypvl 00K1a0d. ITOT TYHKT 3aBepIIacT
MOJITOTOBUTEIBHYIO pa0bOTy ISl HAMMCAHUS TEKCTA JIOKJIAla U JIOJKEH COJIepKaTh
BCE, YTO MOKHO NpeABuieTh. CTpYKTypa MpeACTaBIseT coO0N KpaTKUN T€3UCHBIN
KOHCIEKT TOrO, YTO BBIHOCUTCS B cooOmieHue. O0s13aTeIbHBIMU KOMIIOHEHTaMU
ABIISIIOTCS COOCTBEHHBIE BBHIBOJIBI M CITUCOK MCIOIb30BAaHHOM JINTEPATYPHI.

5. Paboma nao mexcmom ooknaoa. Ilpexae Bcero, HEOOXOAUMO TTOMHHUTb,
YTO BpeMs Jokiana orpanuudeHo. Iloaromy ciegyer oTOupaTh TOJIBKO HamboJiee
BaXHbIM Marepuan. Kak mnpaBmiio, 3TO pa3BEepHYTBIA TE3UC M3 KOHCIIEKTa-
CTPYKTYPBI U €r0 J1I0Ka3aTelbCTBO Wi npumMepsl. [Ipu 3ToM HeoOXxo1uMo N30eXaTh
«pa3opBaHHOCTH» TEKCTa, OJHO JOJDKHO IUTABHO BBITEKATh W3 JIPYroro,
COOTBETCTBOBATH JIOTUYECKOW JJUHUU JO0KJIaaa. ITO 0COOEHHO BaKHO TP padoTe ¢
HECKOJIbKUMH UCTOYHUKAMHU.

Jlokiag He J0KeH ObITh meperpykeH TouHbMH Idpamu. Crexyer
BBISICHUTh 3HaYEHHUE BCEX HOBBIX MOHATUM, BCTPEYAIOIIMNXCS B JOKIA/E, U YMETh UX
00BsicHUTh. B KOHIlE NMOKIaAa HEOOXOAUMO YETKO C(OpMyIupoBaTh BBIBOJIBI,
KOTOpPbIE COOTBETCTBYIOT IOCTaBIECHHBIM 3aJadyaM M O0O0OIIAI0T H3JI0KEHHBIH
Marepuai.

[lo BpeMeHnu 00beM JToKIaaa cocrabisger 7-10 MUHYT.

MeTtoanueckne yka3aHus 1 peKOMeHAAIMH 110 NOATO0TOBKe K 3a4eTy

Jist monmydeHus JOONMyCKa K 3ayeTy MO JUCIHUIUIMHE CTYAEHT 00s3aH
BBINIOJIHUTh BCE JIaDOpaTOpHbIE PabOThl, OPOPMUTH PE3YJAbTATHI B BUJAE OTYETA.
3amuTa oT4yeTa 1o JiabopaTopHOU paboTe npeanoaaracT 00CyxJIeHUE MOTYYEHHbIX
CTYACHTOM pe3ylbTaTOB M OTBETHl Ha BONPOCH MO TeMe.  BbINonHUTH
UHIUBUIYaTbHbIE IOMAIIHUE 3aJJaHUsI U KOHTPOJIbHbIE pA0OTHI.

[lonroToBka Kk 3ayeTy TpeOyeT OMNpeNeeHHOro alropuTMa JaeHCTBUM.
[Ipexxe Bcero, HEOOXOAUMO O3HAKOMMTHCS C BOIIPOCAMU, KOTOPbIE BBIHOCATCS Ha
3ayer. Ha ocHOBe 3TOro Haj0 COCTaBUTH IUIAH MOBTOPEHHUS M CHUCTEMATU3alUU



y4eOHOro mMaTepuaia Ha Kax/blil IeHb, YTOObl OCTaBUTh JI€Hb UM €0 4acTb JUIs
MOBTOPHOTO 0000IIEHNE TPOrPaMMHOI0 MaTepuara.

Henb3s orpaHuuMBaThCs TOJBKO  KOHCIEKTaMHU  JIEKUUW, CleAyeT
npopaboTaTh HY>KHBIE YueOHbIE TOCOOHS, PEKOMEHIOBAaHHYIO JTUTEPATYPY.

[MocnenoBaTenbHOCTh PabOTHI B MOJATOTOBKE K 3a4ETy JIOJDKHA OBITh TaKas:
BHUMATEIBHO MPOYMUTATH W YSICHUTH CYTh TPEOOBaHUIl KOHKPETHOTO BOIpOCa
IpPOrpaMMbl; O3HAKOMHUTBCS C KOHCIEKTOM; BHUMATEIbHO MpOpadOTaTh
HEOOXOMMBIN y4eOHBIM MaTepHall MO Y4eOHBIM IMOCOOHSM M PEKOMEHIYEeMOU
JUTEPaATYpPHI.

Ecnu anga oTnenbHONM TeMbl MpenojaBarellb MPEAJONKWI CHEeUUaIbHYIO
HAy4YHYIO JIUTEpaTypy, KOTOPYIO CTYAEHT pa3paldarbiBal B MEPUOJ MOATOTOBKHU K
3aHATUSAM, HEOOXOAMMO BEPHYTbCSA K 3alUCAM 3TUX MaTepUalIoB (a B OTAEIbHBIX
CllydasiX K OpUTHHAJIaM).

B otnenpHOM TeTpaau Ha Ka)Abld BOIPOC CIEAYET COCTABUTh KPATKUH IJ1aH
OTBETa B JIOTMYECKOW IMOCIEAOBATEIbHOCTH U ¢ (uKcanueid HeoOX0IuMOTo
WUIIOCTPATUBHOTO ~ MaTepuaiia (MpUMephbl, PHUCYHKH, CXEMBbI, YpaBHEHUS
XUMUYECKUX PEAKIIH).

Ecnu otnenbHble BOOPOCH OCTAIOTCS HEACHBIMH, UX HEOOXOAMMO HAIKCATh
Ha MOJIAX KOHCIIEKTa, YTOObI BBISICHUTH Ha KOHCYIbTAMU. OCHOBHBIE MOJIOKEHHUS
TEMBbI TOCTIEe TIYOOKO OCO3HAHHME UX CYTH CIENYET 3ay4dTh, MMOBTOPSSI HECKOJIBKO
pa3 Win pacckasbiBas kosuiere. Baxheimyro uHdopmaiuio cienyer 0003Ha4YaTh
JPYTUM LIBETOM, 3TO IIOMOT'aeT JIYYIll€ X 3a[IOMHUTb.

Crnenyer NOCTENEHHO MePEXOUTh OT IOBTOPEHUSI MaTepUaia OJHOU TEMBI K
npyroi. Korga moBTOpeH M CHUCTEMAaTH3UpPOBAH BeCh Y4eOHBIM MaTepual,
HEO00XO0JIMMO NIEPECMOTPETH €r0 €lIE pa3 YK€ CO CBOMMH 3alMCIMHU.

Yao6Hee TOTOBUTHCS K 3a4eTy B YUTAJIBHOM 3ajie OUOIMOTEKH WM B
CHeHUaAM3UPOBAaHHOM yueOHOM KabuHeTe. B TeueHune cyTok HeoOXoaumo paboTaTth
1,5-3 yaca, genas yepe3 kaxpie 1,5 yaca nepepriBa Ha 15 MuH.

OOyyaronuMcst Hy’KHO 3HaTh 00IIHe TpeOOBaHUS K OLEHKe 3HaHuil. HyxHo
BBISIBUTD:

1) moHMMaHuWe W CTENEHb YCBOEHHUS BONPOCA, MOJHOTY, H3MEPSEMYIO
KOJIMYECTBOM ITPOTrPaMMHBIX 3HAaHUI 00 00BEKTE, KOTOPHIN U3YyYatoT;

2) r1nyOuMHy, KOTOpas XapaKTepU3yEeT COBOKYIMHOCTh CBSI3€H MEXIY
3HAHUSIMU, KOTOPbIE OCO3HAIOT 00YyJaroIuecs;

3) MeToa0JI0THYECKOe 0O0CHOBAaHUE 3HAHUM;

4) O3HaKOMJICHHE C OCHOBHOH JIUTEPATypoHd MO MPEIMETY, a TaKkKe C
COBPEMEHHOM MEPUOAUYECKOMN JIUTEPATYPOH IO IPEAMETY;

5) NOTHKY, CTPYKTYPY, CTUJIb OTBETA M YMEHHE CTYACHTA 3alllUIIaTh HAYYHO-
TEOPETUUECKHUE MOJI0KEHUS, KOTOPBIE BBIABUTAIOT, 0CO3HAHHOCTh, 000OIEHHOCTD,
KOHKPETHOCTb;

8) MpOYHOCTH 3HAHU.

11 Ilepeyenr HHPOPMANUMOHHBIX TEXHOJOIMH, HMCHOJAb3yeMBbIX MPH
OCYLLIeCTBJICHHH 00pa30BaTeJIbHOI0 Ipouecca Mo JIMCUHHUILVINHE, BKJIKOYasi



nepededb MporpaMmMHOIo ob0ecneueHust M I/IH(l)OpMaIII/IOHHbIX CIIPpaBOYHBIX
CHCTEM

HNudopmManiioHHBIE TEXHOJOTHH, WCIOJIb3yEeMble TMPH OCYIIECTBICHUU
00pa3oBaTeIbHOrO MpoIlecca MO AUCIHUILTNHE TTO3BOJISIOT:

- o0ecreunTh B3aUMOJECHCTBUE MEXIY Yy4YaCTHUKaMH 0O0Opa30BaTeiIbHOTO
mporiecca, B TOM YHCJIE CHHXPOHHOE W (WJIM) aCMHXPOHHOE B3aUMOJICHCTBHUE
nocpencTsom cetu "HMHTepHeT",

- (QuxcupoBath  x0J  00pa3oBaTeNbHOIO  IMpoliecca, Pe3yIbTaToOB
IPOMEXKYTOYHOM aTTecTallii M0 JUCHUIUIMHE W  PE3YJIbTaTOB  OCBOCHUS
o0pa3oBaTeIbHON MPOTPAMMBI,

- OpraHu30BaTh MpoLEeCC 00pa3oBaHUS IMyTEM BU3YATU3AlUU H3y4aeMOi
uH(OpPMAIH TTOCPEICTBOM HUCIIOIH30BAHUS MPE3CHTAINM, YI€OHBIX (PHIHMOB;

- KOHTpOJIMPOBATh pe3yIbTaThl OOYYCHHS HA OCHOBE KOMITBIOTEPHOTO
TECTHPOBAHHS;

- aBTOMATHU3UPOBATh PACUEThl AHATUTHYECKHUX MTOKa3aTeNeH;

- aBTOMAaTH3UPOBATh MOUCK HHGPOPMAIIMU MOCPEICTBOM HCIIOJIb30BAHUS
CTIPaBOYHBIX CHCTEM.

Ilepedyens mporpaMmmuoro odecneyennst Ha 18.05.2021

[lepeuenp nuuensnonnoro 110

Ne | HaumeHoBaHue Kparkoe onucanue
1 | Microsoft Windows OnepanyonHas cucTeMa

2 | Microsoft Office (Bkimoyaer | [TakeT OpHCHBIX MPUITOKECHUI
Word, Excel, PowerPoint)

3 | Microsoft Project VYrpaBieHue MpoeKTaMu
4 | Microsoft Visio CXxeMbl M TuarpaMMBbl

5 | Microsoft Visual Studio Pa3paboTka npuioxxeHni
6 | Microsoft Access CYBJ

7 | Kommac CAIIP

8 | Autodesk Autocad CAIIP

9 | Statistica CraTtuctuka

10 | Cucrema TecTupoBaHHs TectupoBanue

INDIGO




11 | IC.Ilpennpusitue ERP
12 | 1C.byxranrtepus VY4yerHas cucrema

[IpumepHbIil mepeueHs cBOOOIHO pactipocTpansemoro [1O**

Ne | HaumeHoBaHue Kparkoe onucanue

1 | Linux OmneparrionHasi cucrema

2 | Libre Office (Bxirogaer [TakeT o(hMCHBIX TPUITOKESHUH
Writer, Calc, Impress, Draw,
Base)

3 | Nanocad CAIIP

4 | Gimp ['padmyeckwmii pegakTop

5 | Blender 3D-npoekTupoBaHue

6 | Notepad++ TekcToBBIN peaakTop

7 | Cisco Packet Tracer MoienpoBaHre KOMITBIOTEPHBIX

ceren

** mepedyeHb MOXKET JAOMOJIHATHCS pazpaboTuynkoM paboueil mporpammbl. B
3TOM Cllydyae He0OXOAMMO IIPEICTABUTh CCHUIKY, IOTBEPKIAIOLIYIO CTATyC
ucnoiaszyemoro [10.

— Cucrema tectupoBanuss MTHIUT'O

ABTOpPCKHE IPOrPAMMHbIE IPOAYKTHI, 0a3bl JAHHBIX

1. CBuuerenbCTBO O TOCYJAPCTBEHHOM peructpanuu 0a3 JaHHbIX No
2009620007 peructpauuu MynbTUMeIUNHBIE JIEKIMA 10 Xumuu: «OOmue
CBOMCTBa METANIOB. DIIEKTPOXUMHUYECKHE MPOLecChl», aBTopbl Kaliroponosa E.A.,
lNaitnykora H.I'., A6monckas E.K.

2. CBHUAETENBCTBO O TOCYIApCTBEHHOW peructpanuu 0a3 maHHBIX No
2008620374 MynbTUMEIUIHBIE JEKITUU 110 XUMUU: « XUMUs. OCHOBHBIC TTOHATHUSA U
3aK0HbBI», aBTOpHI Kaiiroponosa E. A., Taiinykosa H.I'., fl6nonckas E.K.

3. CBUAETENBLCTBO O TOCYIApCTBEHHOW perucrpanuu 0a3  JaHHBIX
2008620370 MynpTuMenuiiHble JeKUuu 1Mo xumMuu: «Boma m e€ cBoiicTBa.
Bomonoaroroska», aBropsl Kaiiropogosa E.A., I'aiinykoBa H.I'., SI6nonckas E.K.

4. CBUIETENILCTBO O TOCYAAPCTBEHHOW perucrpanuu 0a3 JaHHbBIX Ne
2009620262 MynbTUMEAUNHBIE JICKIIMU IO XUMHUM: «XHMHUYECKasg KUHETUKA U
TepMOAMHaMUKay, aBTopsl Kaiiropogosa E.A., T'aiinykosa H.I'., Sl6monckas E.K.




6. CBuUAETEIHCTBO O TOCYIAPCTBEHHOW pEeTucTpaiuu 0a3bl JaHHBIX PO  No
2010620518 «PaBHOBecHs B TOMOT€HHBIX cUcTemMax», aBTophl: ["aiimykoBa H.T.
A6nounckas E.K., Cunoposa.

7. CBHIETEIBCTBO O TOCYJAPCTBEHHON perucrpanuu 0as3bl JaHHbIX PO Ne
2010620525 «OKUCIUTENHHO-BOCCTAHOBUTEIbHBIE PABHOBECUS B XUMHUYECKUX
peakuusax», aBropsl: ['aiinykoBa H.I'. A6nonckas E.K., Cunoposa 1. 1.

12 MartepuaJibHO-TEXHHYECKOe olecrevyeHne sl 00ydeHus no
AUCIHMIIIIMHE B coomeemcmeuu ¢ ®I'OC BO u OIIOII BO

. Anpec (MeCTOMOIOKEHHE)
HaumeHnoBaHUe TOMEIICHUI ISt .
HaumenoBanue yqe6H1>1x o TIOMEIICHUU JJIA ITPOBEACHUS BCEX
IIPOBEACHUA BCEX BUIOB y'-Ie6HOI/I
JeSTEIIbHOCTH, TPELyCMOTPEHHOMN

y‘le6HbIM IIJTaHOM, B TOM YHCJIC

MPEeIMETOB, KypCOB,
JTUCIHILTHH (MOIyIeit),

BHUJIOB Y4eOHOH IeATEIBHOCTH,
MIPEeIyCMOTPEHHOHN ydeOHBIM
NPAKTHKH, UHBIX BUIOB
y4eOHOM JeITeIbHOCTH,

IJIaHOM (B ClTydae peaan3aniy

MIOMEILEHUS sl CAMOCTOSTEIbHON .
00pazoBaTeNbHOI TPOTpaMMBbI B

paboThl, ¢ yKa3aHUEM IepedHs OCHOBHOTO
MPEAyCMOTPEHHBIX YUCOHBIM

TUTAHOM 00pa30BaTeTbHON
pOrpaMMbl

ceTeBoi (hopMe AOTOITHUTENBHO
o0opymoBaHUs, y4eOHO-HATIISTHBIX
N YKa3bIBaeTCsI HANMEHOBAHHE
TOCOOHH 1 HCTIONIB3yeMOTo N
OpraHM3alnH, C KOTOPOH
MIPOTPaMMHOT0 00eCTIeYCHHS
3aKJII0YEH JIOTOBOP)

CreunanbHble MOMEUICHHS: ydeOHbIe ay TUTOPHUH AJIs IPOBEACHUS 3aHATUH JEKIIMOHHOTO TUIIA,
3aHSATUH CEMUHAPCKOro THIA, KypCOBOTO MPOEKTUPOBAHUS (BBINOJIHEHUS KYpPCOBBIX pador),
TPYIIOBBIX W WHIUBUIYAIbHBIX KOHCYJIbTAIlMM, TEKYIIETO KOHTPOJS U MPOMEXYTOUHOU
aTTecTaluu

Xumust Ayo. 412 JlexkumonHas aynurtopus | e. Kpacnooap, ya. Kanununa
AxycTHueckas cucreMa u|o. 13, 30anue yuebOHO2O
KOMITbIOTEpHAs! TEXHUKA: KOpnyca  300UHIICEHEPHO20
gaxynemema.
Hoyt6yk Lenovo,

[IpoekTop st  AEMOHCTpalUH
MYJIbTUMEIUNHBIX  IPE3EHTALNM,
JKpaH c AIEKTPOIIPUBOJIOM,
TpubyHa mokiamaunka Polymedia.

O6opynoBaHHE HCTIOIB3YETCS IS
YTEeHUS JEKIUI

TpuOyna

DKpaH C AMEKTPOIPUBOIOM

2. Kpacnooap, yn. Kanununa
Ayn. 411  JlaGoparo 0
a PATOpHA O 13, 30anue yuebHO20
MOJrOTOBKE  JI€MOHCTPAIIMOHHBIX

Kopnyca 300UHMHCEHEPHO20
OITBITOB Py P

gaxynomema.




HammenoBanme yueOHBIX
MIPEeIMETOB, KypCOB,
JUCIMILTUH (MOyIIeH ),
HpaKTI/IKI/I, HHBIX BUI0OB
y4eOHOW NeSTeIbHOCTH,
MPEeIyCMOTPEHHBIX Y4eOHBIM
TUTAHOM 00pa30BaTEIBHON

HanmenoBanue nmoMenieHuin 1uis
IIPOBEJICHNUS BCEX BUIOB Y4eOHOM
JeATEeIBHOCTH, TPEAYCMOTPEHHON

y4eOHBIM IIAHOM, B TOM YHCJIE
MIOMEILEHUS ISl CAMOCTOSITEIbHOM
paboTEHL, ¢ yKa3aHHEM IepedHs] OCHOBHOTO
o0opynoBaHUs, y4eOHO-HATIISTHBIX
0coOHi 1 KCIIOIB3yeMOro

Anpec (MeCTOTOIOKEHHE)
MOMEIICHHUH ISl TPOBENICHUS BCEX
BUJIOB Y4EOHOI [IeSITEbHOCTH,
MPEyCMOTPEHHOMN yu4eOHBIM
MJaHoM (B Cilydae peanu3aiuu
00pa3oBaTeIbHON TPOrPaMMBbI B
ceTeBoil (hopMe JOMOIHUTEIBLHO
yKa3bIBacTCSI HAUMCHOBAHUE

POrpaMMBbI OpraHH3alnH, C KOTOPOH
MPOrpaMMHOTO 0becrieueHust
3aKJII0YEH JIOTOBOP)

BertshxHOU mKad
Tabau1e!
HaGop peakTuBOB W XHMHUYECKOM
TTOCYIBI JUTS MIPOBEJICHUS
JIEMOHCTPAIIMOHHBIX OTIBITOB
Cron xuMHuyecKui
Cryn )xecTkuit — 2
Cryn [IM
[kad anTeunbIit

Xumust [Tomermenue Nel36 300, | e. Kpacnooap, ya. Kanununa
MOCaJ0YHbIX MecT — 12; mmomans | 0. 13, 30anue yueOHo20
— 41,Im*  ;mabopartopust Kopnyca — 300UHIICEHEPHO20

Gaxynemema.

nabopaTopHoe o0opyoBaHue
(BcTpsixuBatenp — 1 T
CTEHJI J1TabopaTOpHBIA — 5 IIT.;
KaJIOpUMETD — 4 1IT.;);
TEXHUUYECKHE CPEJICTBA OOYyUECHHS
(mpuHTEp — 1 1IT.);
ClielHaTU3UpOBaHHAS
MeOenb(yueOHass Tocka, ydeOHast
MeO0en).

XuMus ITomemmenue Nel32 300,
MOCI0YHBIX MecT — 12; Turomasas
— 64,6M%;  naGopatopus 2. Kpacnooap, yn. Kanununa
nabopaTtopHoe o0opynoBaHue 0. 13, soanue  yuebHozo
(MHKPOCKOIT . 1 mr.; | KOpnyca  300umdicenepnoz2o
mkad maGopatopueii — 1 . | LaKyIEMEmA.
neHtpudyra — 3 IIT.;);

CIICyaIn3upoBaHHasd




HammenoBanme yueOHBIX
MIPEeIMETOB, KypCOB,
JUCIMILTUH (MOyIIeH ),
HpaKTI/IKI/I, HHBIX BUI0OB
y4eOHOW NeSTeIbHOCTH,
MPEeIyCMOTPEHHBIX Y4eOHBIM
TUTAHOM 00pa30BaTEIBHON

HanmenoBanue nmoMenieHuin 1uis
IIPOBEJICHNUS BCEX BUIOB Y4eOHOM
JeATEeIBHOCTH, TPEAYCMOTPEHHON

y4eOHBIM IIAHOM, B TOM YHCJIE
MIOMEILEHUS ISl CAMOCTOSITEIbHOM
paboTEHL, ¢ yKa3aHHEM IepedHs] OCHOBHOTO
o0opynoBaHUs, y4eOHO-HATIISTHBIX
0coOHi 1 KCIIOIB3yeMOro

Anpec (MeCTOTOIOKEHHE)
MOMEIICHHUH ISl TPOBENICHUS BCEX
BUJIOB Y4EOHOI [IeSITEbHOCTH,
MPEyCMOTPEHHOMN yu4eOHBIM
MJaHoM (B Cilydae peanu3aiuu
00pa3oBaTeIbHON TPOrPaMMBbI B
ceTeBoil (hopMe JOMOIHUTEIBLHO
yKa3bIBacTCSI HAUMCHOBAHUE

OpOrpaMMbl HOrPAMMHEOTO 0feCHe e I OpraHH3alnH, C KOTOPOH
3aKJII0YEH JIOTOBOP)

Mebenb(yueOHast Jocka, yuyeOHas
MeOen).

Xumust [Tomemenue Ne232 300, | e. Kpacuooap, yn. Kanununa
NOCaJouYHbIX MecT — 12; miomane | 0. 13, 30anue yuyeOHo20
— 429m*  naGopartopust Kopnyca  300UHMICEHEePHO20
nabopaTtopHoe obopymoBaHue | (haxyrbmema.
(mozarop — 3 IIT.;);
TEXHUUYECKHE CpPEACTBA OO0y4YeHUS
(3kpan — 1 IIT.);
ClielHaTU3UpPOBaHHAS
MeOenb(yueOHass J1ocka, ydeOHast
MeO0en).

Xumus Ilomemenune Ne234 300, | e. Kpacnooap, yn. Kanununa
MOCaOYHbIX MeCT — 12; omans | 0. 13, 30anue yuebOHO20
—  38,6M* = mabopaTtopus KOpnyca  300UHHCEHEPHO20
nabopaTopHoe o0opyloBaHue | akynbmema.
(mkad naGopatopHbli — 1 mmT.;
neHTpupyra - — 1 IT.;);
ClelHaTu3upOBaHHAS

MeOenb(yueOHass J1ocka, ydeOHast
MeO0en).




Xumus

114 300 yuyebHasi aydumopus 0ns
rposedeHus1 3aHsMuLl CeMUHapCKo20
muna, Kypcogo2o poeKmuposaHusi
(8binonHeHus1 Kypcosbix pabom),
epynnoskix u UHOUsUdyarbHbIX
KOHCYynbmauud, meKyu,eao KOHmporisi
U npomexxymouyHol ammecmauuu, 8
mom yucrne 0ns obyyarouwuxcs ¢
UHsanudHocmsto u OB3
lNMomeweHue Ne114 300,
rocadoyHbix Mecm — 25; nnowadb —
43m? y4ebHas ayoumopusi Ons
rnpoeedeHus1 3aHAMUuLl CEMUHapPCKO20
muna, Kypcogo20o poeKmuposaHusi
(8binonHeHus1 Kypcosbix pabom),
epynmnoebix U UHOU8UAyasbHbIX
KOHCynbmauut, mekyueao KOHmMporsis
U rpomexxymoy4Hol ammecmauuu, 8
mom yucrne 0 0by4arouwuxcs ¢
uHeanudHocmsto u OB3

creyuanu3uposaHHasl
mebersb(y4ebHas docka, y4yebHas
mebernb), 8 mom yucrne 0ns
oby4qaroujuxcsi ¢ UHeanudHOCMbIO U
0OB3

350044, 2. KpacHodap, yn. um.
KanuHuHa 9. 13, 30aHue kopnyca
300UHXEHEPHO20 haKynbmema




Ipunoorcenue
K paboueti npoepamme oucyunaunovl « XUMHWUA »

HpaKTI/I‘-IeCKaH IIOATOTOBKA IO AUCIHUIIIIMHEC «XUMUA

3aHaTus JICKIIMOHHOI'O THUIIA:

Conepxanne yaeOHOH HHPOPMAIIHH, TpynoemkocTs, OUO. JJomxHOCT
HE0OXOIMMOM IUTSI TIOCIIEIYFOIIETO BRITIOTHEHUS yac.
pabor HIIP (I1P), u3 uncna

pPabOTHHKOB OpTaHM3AITHH,
OCYILECTBIISIIOIINX TPYIOBYIO
JIeSITETLHOCTD B
npodeccuoHaNbHOM cdepe,
COOTBETCTBYIOIICH MPOGHUITIO

oIl
TCOPETUUCCKAA MMOATOTOBKA, U3YYCHHUC HET HET
MCTOAUK HCCIICOOBAHUA.
abopaTOpPHBIE 3aHSITUS:
DneMeHTsl paboT, cBsA3aHHbIE ¢ Oynymeil | Tpyl1oeMKoCTb, Hcnonb3yemble
npodeccuoHaNbHOMN 1eATENbHOCTHIO yac. o0opyaoBaHue U

porpaMMHOE obecrieueHue

M3y4YCHUE METOJIUK UCCIICI0BaHMS 32 yaca BrinonHnenue keiic-3aganuii
npeaycMaTpruBaeT
03HAKOMJICHHE C TEXHUKOMU
0€301aCHOCTH BBIITOJIHEHUS
AKCTIEPUMEHTAIBHBIX Pa0OT

paboTasi ¢ peakTHBaMH,
peIBAPUTEIILHYIO TEOPE -
THYECKYIO TIPOPAOOTKY
MaTepuala mo TeMe 3aHsATHs,
Ha 06aze KoTopoi 00ydaro-
IUHUCST MOXKET CaMOCTO -
SITEJILHO BBIMOJTHATH XUMU-
YEeCKHE OIBITHI IO Mpe/a-
raemMoi METOANKE MO
KOHTPOJIEM MPENO0IaBaTes,
ONKCHIBATh AaHATUTUYECKUE
CUTHAJIBI peaKkIui, GopMyIIn
pOBaTh BBIBOJIBI TIO BHIMOJ-
HeHHBbIM paboTtam (YK 1).




