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Pabouast mporpamMmma qucuumanibl « XuMusy paspadorana va ocaose ®I'OC
BO 13.03.02 «DnekTposHepreTuka 1 JeKTPOTEXHUKA, YTBEPKISHHOTO MPUKA30M
MunucrtepcTBa oOpazoBanus U Hayku P® 28.02.2018 r. Ne 144,

ABTOp: 2
K.X.H., Jorent BAK \ e .A. TlectyHoBa

PabGouass mporpamma oO0cCyXkaeHa U PEKOMEHI0BAHA K YTBEPKACHUIO PEIICHUEM
kadenpel xumuu o1 07 urons 2021 r., nporokos Ne 36.

3aBenyromuii kadeapoi _
A.X.H. mpoeccop 7 éff’&)’"’ E.A. Kaiiropoaosa

PabGouas mporpamma o/100peHa Ha 3aceJaHui METOAMYECKON KOMUCCHU (aKysbTeTa
9HEPreTHKH, NMpoTokos ot 15 urons 2021 r. Ne 10.

I[Ipencenarens __/7 //@{f
METOIMYECKON KOMUCCHUH , /, 'ﬂ// N.I". CrpuxkoB
I-p TEXH. HAYK, mpodeccop | /

PykoBoautens

OCHOBHOM mpoheccuoHa IbHON

00pa30BaTENIbLHON MPOrPaMMBI ﬂm A.T. Kyapsakos
KaH/. TEXH. HAyK, JTOLEHT

N\



1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

He.]'lbl() OCBOCHHA OHCHUIIIIMHBI «XUMHUS» SBISCTCS q)OpMHpOBaHI/IC
KOMILICKCAa 3HAHUM L pa3BUTHUA CCTCCTBCHHOHAYYHBIX HpeI[CTaBJ'IeHHﬁ 0
BCHICCTBAX M XHMHYCCKHX IIpOoLECCax B IMPHUPOAC, TCXHHUKC, IIPOU3BOJACTBC
QJICKTPOTCXHUYCCKNX MATCPUAIIOB. a TaKIKe YMGHI/Iﬁ KU HAaBbIKOB pa60TBI C
XUMHUYCCKHMMH BEIIICCTBAMMU, uenec006pa3H0ro HCII0JIb30BaHMS CBOMCTB BCIICCTB U
MCXaHHU3MOB HX HCﬁCTBHH B IIPOU3BOJACTBCHHBIX CEIIbCKOXO03SIMCTBEHHBIX
nponeccax, MpoBCACHUA HCO6XOI[I/IMI>IX HBMGPCHI/Iﬁ H paCuYCTOB Ha OCHOBC 3aKOHOB
XUMHHU JIA pCIICHUA HpO(i)eCCI/IOHaHLHI)IX 3aJga4.

3agaum M CUMIIMHBI
— OCBOEHHUE TEOPETHUYECKHUX MPEICTABICHUMN, COCTABISIIONMX (PYHIaMEHT

BCEX XUMHUYECKUX 3HAHUI U CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX UMM MPOCTHIX U
CJIO>KHBIX OPTaHUYECKUX U HEOPTAaHUYECKUX BEIIECTB;

— mnpuoOpeTeHUEe 3HAHUM O 3aKOHOMEPHOCTSX MPOTEKAHUS XHUMHYECKUX
MPOLIECCOB  (IIEKTPOXUMHUYECKUX, TEPMOJUHAMUYECKUX, KUHETHUYECKHX B T.4.
PAaBHOBECHBIX), MyTSAX HX PETYJIUPOBAHUS [UJII TIOJYYEHHUS ONTUMAJIbHBIX
pEe3yJIbTaTOB;

— NpUOOpETEHUE ONBITA MPOBEJACHUS aHAM3a BEIIECTB U MAaTEPUAJIOB;

— pa3BUTHE HAYYHOTO MBIIIEHUSI M OOIIETeXHUYECKOW JSpyAUlnU,
MO3BOJISIONIME pellaTh MHOTOOOpa3Hble 3aJa4ll  XUMHUYECKOTO U (PU3UKO-
XUMHUYECKOTO HAIlPaBIICHHUS;

— pa3BUTh HaBBIKM pabOTHl C HOBOM HAyYHOW TEXHUUYECKOU JINTEPATypOH ¢
000011IeHreM MaTepuasoB B BUe pedepaToB U JOKIAIOB,;

-~ o0ecrneunTh BBINIOJHEHHE CTYACHTaMH JIA0OpAaTOPHOIO MpPaKTUKyMa,
WJUTFOCTPUPYIOLIETO CYIIHOCTh JUCHMIUIMHBI «XUMHS» U METOJbl XUMHYECKOTO
aHaJIN3a.

2 llepeyeHb MJIAaHUPYeMbIX Ppe3yJbTATOB OO0y4YeHUSI TI0O

AMCHUIIAHE, COOTHECEHHBIX ¢ IUIAHUPYEMBIMH Ppe3yJbTaTaMHu
ocsoeHnus OIIOII BO

B pe3yabrare ocBoeHMs] AUCHUILIMHBI (opMupYyOTCS Cleayrolime
KOMIIETEeH M

OIIK-3 — cnocoOHOCTHIO TPHUMEHATH COOTBETCTBYIOIIMNA  (DU3HKO-
MaTeMAaTUYeCKUH ammapar, METO/Ibl aHAJIN3a U MOJISIIMPOBAHUS, TEOPETHUECKOTO U



9KCIICPUMCHTAJIbHOI'O UCCIICAOBAHUA IIPU PCIICHUH HpO(I)CCCI/IOHaJILHI)IX 3aaa4.

3 Mecto nucunimuiudbl B cTpykrype OIIOII BO

«XuMus» SBISETCA TUCHUIUIMHOW 0a30BO dacTu (4actH, GopmupyeMoi
ydacTHUKaMu  oOpaszoBaTenbHbix  oTHomieHui) OIIOII BO  noarotoBku
oOyJaronmxcs 13.03.02 «DIEKTPOIHEPreTUKA 17§ JIEKTPOTEXHUKAY,
HaIPaBJIEHHOCTh «DJIEKTPOCHAOKEHHE).

4 OobeM aucuuiuinHbl (108 yacoB, 3 3a4CTHBIX €IMHHMIIBI)

O06beM, gacoB
Bunbl yue6HOM paboThI
OuHas
KonrakTHas padora 51
B TOM YHCJIE:
— ayJIUTOPHAs 1O BUIaM Y4€OHbIX 3aHATUI 50
— JIEKINHU 18
— IPaKTHYECKUE 32
(;1abopaTopHbIe)
— BHEAyAUTOpHAs
— 3a4er 1
— DK3aMeEH
— 3alUTa KypCOBBIX
paboT (MPOEKTOR)
CamocrosiTesibHas padoTa 57
B TOM YHCJIE:
— KypcoBasi paboTa (POeKT)
— IPOYHUE BUJIbI CAMOCTOSITENIbHOU PabOThI
Hroro no nucuuniuHe 108
B TOM 4HUCJIC B (I)OpMC HpaKTquCKOﬁ IOoArOTOBKHU

5 Conep:xxanue TUCUUILIAHBI

[To nToram n3yuaeMoil AUCHUILIMHBI CTYIEHTHI (00yJaroIuecs) CAA0T 3a4eT.
JucuunnuHa u3ydyaeTcs Ha 1 Kypce, BO 2-OM ceMecTpe.



Coaep:xaHue M CTPYKTYpa THCHMILIMHBI 10 0YHOH (popMe 00yUeHuUst

Buae! yueOnoii padoTsl, BKIIOYast
€CaMOCTOATEIbHYIO Pa00Ty CTY/ICHTOB
U TPY/I0€MKOCTb (B 4acax)

B TOM BTOM | Jlabopa | B TOM
YHCIIE B YHCle | TOPHBIE | YHCINE B
opme B 3aHATH opme
Gop [IpakTu Gbop
MIPaKTH tbopm o MIPaKTH
., | deckue ., | Camoctos
Jlekn | 4eckoit e qJeCcKOu
3aHATH TeNnbHAs
uu HOATOT MpaKT MOATOT
a * pabora
OBKH HYECK OBKH
oit
HOATO
TOBKHU

Tema.
OCHOBHBIE BOTIPOCHI

@opMupyemMbie KOMIETEHIIMH
CemecTp

Xumus  Kak
npeaMer
€CTeCTBO3HAH
us U yuyeOHas
AUCHUILINHA.
OcHoOBHBIE
NMOHATUSL W
3aKOHBI
XHMHH.
Krnaccudukan
ust
HEOPraHM4eck | . o
ux 2 2 4 6
BellecTB.3Hay
€HUE XMMHH B
dbopMupoBaHU
u
MHUPOBO33PEHU
1, HU3y4YEeHUU
TIPUPOJIBI,
pa3BUTUU
TEXHHKH,
pelLeHus
npobem
oxpansl OC.

OcHOBBI
XMMHUYECKOH
TepMOAUHAMH
KH.
XumMuueckas
KHHETUKA U OIIK-
KaTaJIn3. 3.
XuMHYeCKoe
paBHOBecHe.
Tepmoxumuuec
KH€ 3aKOHEI.
HanpasieHHOC




Tema.
OCHOBHBIE BOTIPOCHI

dopMHpyeMble KOMIETEHIHA

CemecTp

Buae! yueOHoii padoTsl, BKIIOYast
€CaMOCTOATEIbHYIO Pa0oTy CTY/ICHTOB
U TPY/I0€MKOCTb (B 4acax)

Jlek1y
2071

B TOM BTOM | Jlabopa | B TOM
qHcie B YHciIe | TOPHBIE | YHCIE B
opme B 3aHATH opme
Sp E§<TI/I Hpaxru ¢bopm o 1? E&Tn
PAKTH - ecknte p paxty
YeCKOH e YeCKOH
3aHITH
HOATOT B MPaKT MOATOT
OBKH MUYECK OBKH*
oi
HOATO
TOBKH

Camocros
TeJabHasA
pabora

Th XUMHYECKUX
MPOLECCOB.
XuMuueckas
KUHETHKA n
KaTajius.
XuUMHUIeCcKoe
paBHOBECHE.
CMmenieHue
paBHOBECHS.
ITpunnun  Jle-
IMaTenne.

CoBpeMeHHOE
yueHHe 0
CTPOEHUU
aToma.
ATOMHBIE s71pa,
ux COCTaB.
N3oTomsl.
KBanTtoBbIe
4yucna,
COCTOSIHHE
DJIEKTPOHA B
aToMe.
CoBpeMeHHOE
COCTOSIHHME
NMepuoINYECcKo
ro 3aK0Ha
XUMHYECKHX
3JIEMEHTOB
..
MenaeneesBa.
N3menenue
XUMHYECKHUX
CBOICTB
JJIIEMEHTOB B
nepuoaax u
rpymmnax.
OHeprus
WMOHM3AIHH,
SHEeprus

OIIK-3




Tema.
OCHOBHBIE BOTIPOCHI

dopMHpyeMble KOMIETEHIHA

CemecTp

Buae! yueOHoii padoTsl, BKIIOYast
€CaMOCTOATEIbHYIO Pa0oTy CTY/ICHTOB
U TPY/I0€MKOCTb (B 4acax)

Jlek1y
2071

B TOM BTOM | Jlabopa | B TOM
qHcie B YHciIe | TOPHBIE | YHCIE B
opme B 3aHATH opme
Sp £<TI/I Hpaxru ¢bopm o 1? aiTI/I
PAKTH - ecknte p paxty
YeCKOH e YeCKOH
3aHITH
HOATOT B MPaKT MOATOT
OBKH MUYECK OBKH*
oi
HOATO
TOBKH

Camocros
TeJabHasA
pabora

CpoJICTBA K
JJICKTPOHY,
3JIEKTPOOTPHIIA
TENBHOCTb.
Ob6menayyHoe
3HAYECHUE
MIePUOIUYECKOT
O 3aKkoHa H
MIePUOIUYECKO
17| CHUCTEMBI

JLUL.

Menneneena.

Xumuueckas
CBAI3b.
Crtpoenue
MOJIEKY.I.
Tumnsr CBSI3U.
[Tapamerper u
CBOMCTBaA
CBSI3CIA.
CrencHb
OKHCJICHHS.
BanenTHocTth
3JIEMEHTOB.
Mertannmuuecka
S CBI3b, €€
0COOEHHOCTH.
AmMoppuHoe u
KPUCTAJUTMYECK
0€ COCTOSHHE
BCIICCTRBA.
Tuner
KPUCTAJUTMYECK
WX  pEmIeToK.
XuMuueckas
CBS3b B
TBEPIABIX TeEJAX.
Xumudaeckas
CBS3b B
TIOJYNIPOBOTHU

OIIK-3




Tema.
OCHOBHBIE BOTIPOCHI

dopMHpyeMble KOMIETEHIHA

CemecTp

Buae! yueOHoii padoTsl, BKIIOYast
€CaMOCTOATEIbHYIO Pa0oTy CTY/ICHTOB
U TPY/I0€MKOCTb (B 4acax)

Jlek1y
2071

B TOM BTOM | Jlabopa | B TOM
qHcie B YHciIe | TOPHBIE | YHCIE B
opme B 3aHATH opme
Sp EE(TI/I Hpaxru ¢bopm o 1? E&Tn
PAKTH - ecknte p paxty
YeCKOH e YeCKOH
3aHITH
HOATOT B MPaKT MOATOT
OBKH MUYECK OBKH*
oi
HOATO
TOBKH

Camocros
TeJabHasA
pabora

Kax u
TUAJICKTPUKAX.
Crpoenue
MPOCTEUIINX
MOJIEKYJL.
KommiekcHbie
COeIMHEeH U
(KC).
Crpykrypa KC
o A. BepHepy,
MOJIy4YeHUE U
cBorictBa KC.

PacrBopbI.
Pazmmuanbie
CITOCOOBI
BBIPKECHUS
cocTaBa
pacTBOpoB, HX
B3aMMOCBS3b.
PacTBopsI
3JIEKTPOJIUTOB.
OcCHOBHEBIC
MTOJIOKCHUS
TEOPUH
ANEKTPOJIUTHYE
CKOM
JHCCOIHAAIAN
C. Appenunyca,
€¢  OCHOBHBIC
MTOJIOKEHHS.
I'mpgparanua u
JHCCOIHAIHS.
Honnsie
ypaBHEHUS
peakuui, Hux
ITOJTHAS u
KpaTKasi 3aMKcCh.
Juccoumanmus
Boabl. MloHHOE

OIIK-3




Tema.
OCHOBHBIE BOTIPOCHI

dopMHpyeMble KOMIETEHIHA

CemecTp

Buae! yueOHoii padoTsl, BKIIOYast
€CaMOCTOATEIbHYIO Pa0oTy CTY/ICHTOB
U TPY/I0€MKOCTb (B 4acax)

Jlek1y
2071

B TOM BTOM | Jlabopa | B TOM
qHcie B YHciIe | TOPHBIE | YHCIE B
opme B 3aHATH opme
Sp E§<TI/I Hpaxru ¢bopm o 1? E&Tn
PAKTH - ecknte p paxty
YeCKOH e YeCKOH
3aHITH
HOATOT B MPaKT MOATOT
OBKH MUYECK OBKH*
oi
HOATO
TOBKH

Camocros
TeJabHasA
pabora

Npou3BeieHue
BO/bI.
Bonopoansiit
MOKa3aTelib
(pH), wmerombl
€ro
ONpeIETICHUS.
I'maposus
coJIe.
IIpnunna u
CJIe/ICTBUE
TUJIPOJIN3A.

PacrBopbl
HEJJIeKTPOJIH
TOB.
KomnuratuBa
bI€ CBOMCTBaA
pacTBOPOB.
IlepBblii 3aK0H
Payns.

Bropoii 3akoH
Payns.
D0yIIHOCKOTT
us u
KPUOCKOIIUS.
Oxucauresb
HO-
BOCCTAHOBHTE
JIbHbIE
peakuuun
(OBP).
OKuCIUTENbHO-
BOCCTAHOBUTEI
bHBIE PEaKIUu
Kak IpOLECCh
nepeHoca
AJEKTPOHOB U
U3MEHEHUS
CTEICHEN
OKHCIICHUS

OIIK-3




Tema.
OCHOBHBIE BOTIPOCHI

dopMHpyeMble KOMIETEHIHA

CemecTp

Buae! yueOHoii padoTsl, BKIIOYast
€CaMOCTOATEIbHYIO Pa0oTy CTY/ICHTOB
U TPY/I0€MKOCTb (B 4acax)

Jlek1y
2071

B TOM BTOM | Jlabopa | B TOM
qHcie B YHciIe | TOPHBIE | YHCIE B
opme B 3aHATH opme
Sp £<TI/I Hpaxru ¢bopm o 1? aiTI/I
PAKTH - ecknte p paxty
YeCKOH e YeCKOH
3aHITH
HOATOT B MPaKT MOATOT
OBKH MUYECK OBKH*
oi
HOATO
TOBKH

Camocros
TeJabHasA
pabora

3JIEMEHTOB.
Tumsr OBP.
Metoanl
COCTaBJICHUSA
yYpaBHEHUU
OBP.
OKHUCIMTEIIHLHO-
BOCCTAHOBUTEII
bHBIN
SKBHMBAJICHT.
Baxueiiniue
OKHUCIIUTEIH U
BOCCTaHOBUTEII
H.
OKHUCIIMTENIHLHO-
BOCCTAHOBUTEII
bHBIE PEAKIUU B
MoYBax,
MPUPOTHBIX
BOJaX u
BOJIOEMAX,
TEXHUKE u
ANEKTPOXUMUYE
CKHX
IpoLEeCccax.
Oo0mue
CBOMCTBA
METAJLJIOB.
IIepexonHbie
METAJUIBI U UX
COCIMHCHMUS.
CaoiicTBa u
MpUMEHEHUE B
SHEPTETHKE.
OcHoBHbBIE
MeTO/bI
XUMHYECKOTO
aHaan3a
Pa3IUYHBIX
MaTepUaJioB |




Tema.
OCHOBHBIE BOTIPOCHI

dopMHpyeMble KOMIETEHIHA

CemecTp

Buae! yueOHoii padoTsl, BKIIOYast
€CaMOCTOATEIbHYIO Pa0oTy CTY/ICHTOB
U TPY/I0€MKOCTb (B 4acax)

Jlek1y
2071

B TOM BTOM | Jlabopa | B TOM
qHcie B YHciIe | TOPHBIE | YHCIE B
opme B 3aHATH opme
Sp £<TI/I Hpaxru ¢bopm o 1? aiTI/I
PAKTH - ecknte p paxty
YeCKOH e YeCKOH
3aHITH
HOATOT B MPaKT MOATOT
OBKH MUYECK OBKH*
oi
HOATO
TOBKH

Camocros
TeJabHasA
pabora

TEXHUYECKHUX
CPEJICTB.

OCHOBBI
IJIEKTPOXHUMHHU

Knaccudukanu
i
ANEKTPOXUMUY
€CKHX
MPOLECCOB.
ITousTre 00
NMEKTPOJAX W
AIEKTPOJIHBIX
MOTeHIHAaNax.
CrannapTHbIil
BOJIOPO/IHBII
ANEKTPOJ u
BOJIOPO/IHAS
IIKaJia
MOTEHIIHAJIOB.
YpaBHeHue
HepHcra.
ITorennmansl
METaTHYECKUX
, Ta30BBIX U
OKHCJIUTENHHO-
BOCCTaHOBUTEII
BHBIX
AIEKTPOJIOB.
I'anmpBannYecKn
€  DIEMCHTEHL
ONC u  eé
U3MEpPEHHUE.
DIIEKTPOXUMUY
ecKas Hu
KOHIIEHTPaIUO
HHAast
MOJISIpU3aIus.
DNEeKTPOXUMHUY
eCKHe

OIIK-




Tema.
OCHOBHBIE BOTIPOCHI

dopMHpyeMble KOMIETEHIHA

CemecTp

Buae! yueOHoii padoTsl, BKIIOYast
€CaMOCTOATEIbHYIO Pa0oTy CTY/ICHTOB
U TPY/I0€MKOCTb (B 4acax)

Jlek1y
2071

B TOM BTOM | Jlabopa | B TOM
qHcie B YHciIe | TOPHBIE | YHCIE B
opme B 3aHATH opme
Sp £<TI/I Hpaxru ¢bopm o 1? aiTI/I
PAKTH - ecknte p paxty
YeCKOH e YeCKOH
3aHITH
HOATOT B MPaKT MOATOT
OBKH MUYECK OBKH*
oi
HOATO
TOBKH

Camocros
TeJabHasA
pabora

IIPOLIECCHI B
JHEpPreTUKe U
MAaIIMHOCTPOEH
uu.
XuMH4yecKue
UCTOYHUKU
JIEKTPUYECKOT
0 TOKa.
AKKYMYJISITOPBI
. KHCIIOTHBIE U
LIEJIOYHBIE.
3apsiaka "
paspsika
AKKyMYJIATOPO
B.

DJy1eKTpOoJn3
PacTBOpPOB W
pacijiaBos.
DneKTponauns
paciuiaBoB U
pacTBOpPOB.
IlocienoBaren
BHOCTb
AIEKTPOAHBIX
IIPOLIECCOB  HA
Karoje U
aHoJeE.
Bropuunsie
IIPOLIECCHI TpHU
JEKTPOIIN3E.
OneKTpoiau3 ¢
pPacTBOPUMBIM
u u
HEPaCTBOPUM
BIMHU aHOJAMHU.
Brixon 1o
TOKY. 3aKOHBI
®dapages.
[IpakTrueckoe
IIPUMEHEHHE

OIIK-




Tema.
OCHOBHBIE BOTIPOCHI

dopMHpyeMble KOMIETEHIHA

CemecTp

Buae! yueOHoii padoTsl, BKIIOYast
€CaMOCTOATEIbHYIO Pa0oTy CTY/ICHTOB
U TPY/I0€MKOCTb (B 4acax)

Jlek1y
2071

B TOM BTOM | Jlabopa | B TOM
qHcie B YHciIe | TOPHBIE | YHCIE B
opme B 3aHATH opme
Sp £<TI/I Hpaxru ¢bopm o 1? aiTI/I
PAKTH - ecknte p paxty
YeCKOH e YeCKOH
3aHITH
HOATOT B MPaKT MOATOT
OBKH MUYECK OBKH*
oi
HOATO
TOBKH

Camocros
TeJabHasA
pabora

3JICKTPOJIN3A:
MOJIYYCHHUE
METAJLJIOB,
ANEKTPOXUMUY
eckast
obpaboTka
METAIZIOB  H
CIIJIAaBOB,
HaHECCHUE
raJbBaHOIIOKP
BITHH.

Koppo3us
MeTaJJIOB.
OcHoBHbIE
BU/IBI
KOppO3UHU:
XUMUYECKas U
AIIEKTPOXUMHUY
eckas
KOppo3us,
KOppo3usi TOJ
JIEUCTBUEM
OJTy>KTAIOITIX
TOKOB
(371€KTpOKOPP
03us).
®DaxTopsl,
BIMSIOUINE Ha
UHTEHCUBHOCT
b KOppO3UHU
METAJIJIOB.
MeTtoanl
3alUThI
MeTaJLUIOB  OT
KOPPO3HH:
3alUTHBIE
MOKPBITHS,
INEKTPOXUMUYE
CKas  3aluTa,
IPOTEKTOpHAA,

OIIK-




Buae! yueOHoii padoTsl, BKIIOYast
= CaMOCTOSITEJILHYIO PadoTy CTY/IEHTOB
= U TPYA0EMKOCTH (B yacax)
5]
g B TOM BTOM | Jlabopa | B TOM
No = o YHCIIe B YHCIie | TOPHBIC | YHCIIE B
e =
o Tema. z S dopme Tpaxtu B 3aHATH | (opme
| | OcHOBHBIE BOTIPOCHI 2 5 TPARTH |y eckme bopy g TPAKTH - o\ octos
= @) Jlekn | 4deckoit e qJeCcKOu
I o 3aHATH TeNbHAs
= uu HOATOT HpaKT MOATOT
= 1 * pabota
g OBKH MUYECK OBKH
= oi
4
=] IOATO
TOBKH
JICTUPOBAHUC
METaAJJIOB.
N3menenue
CBONCTB
KOPPO3UOHHOM
Cpepbl.
HNHruouTOopsI
KOPpO3UH.
| Hroro | 18 | | | | 32 | | 57

6 IlepeyeHb y4eOHO-METOANYECKOT0 O0ecieYeH sl 1JIS
CaAMOCTOSITEJIbHOM Pa00ThI 00y4YAaKOIIMXCH MO IMCHUIIIHHE

Yuebnas numepamypa u memoouueckue yKaszanus (0751 CAMOCMOSMENbHOU
pabombt)
1. Kocsnok H.E. CnpaBounuk no oouei u Heoprannueckoit xumuu / H.E.
Kocsnoxk., E.C. Koctenko, E.A Kaitropoaosa. — Kpacnomap: KyoI'AY. - 19,6 n.i.,

2013 [DOnexTpoHHBIN pecypc]
http://edu.kubsau.ru/file.php/105/03 03.07.13/15 Spravochnik po obshchei i neorganicheskoi khim
ii_Kosjanok Kostenko Kaigorodova.pdf.

2.Kaiiropogosa E.A. Heopranuueckas XuMusi: TECOPETUUECKUE OCHOBBI U
npakTuyeckoe npuMmeHenue: yueb. mocooue. / E.A. Kaiiropogosa, /[.B.
["aBpunienko — Kpacnonap: Kyo6I'AY, 2019. — 184 c.
https://edu.kubsau.ru/file.php/105/Uchebnoe_Posobie 2019 6 pechatnykh_listov
pravki_ot 19.08 - kopija_502918 v1 .PDF

3. TlectynoBa C.A. Pabouas TeTpanp K 1aOOpaTOPHBIM paboTaM MO TUCIUTIIINHE
«Xumus» / C.A. Tlectynosa, E. K. fI6monckas.— Kpacuogap : Ky6I'AY,2013 — 60
C.

https://edu.kubsau.ru/file.php/105/03 03.07.13/09 Rabochaja tetrad po_khimii.JAblonskaja EK.
Pestunova SA.pdf.

4. HaymoBa I'.M. TexHuka BeJICHHUS XUMHUUYECKOTO SKCIIEPUMEHTa B JlabopaTopuu
xumuu / I'M. Haymona, E.K. S6monckas, E.A. KaitroponoBa. — KpacHonap:

Ky6I'AY, 2013. - 80 c.
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5.Heoprannueckas M aHaldWTU4YECKas XuUMUA: yd4eO.-mMeTon. mocobue / E. A.
Kaitroponoga, 1. . Cunoposa. — Kpacuomap : KyoI'AY, 2016. — 138c.
https://edu.kubsau.ru/file.php/105/02 Neorganicheskaja i analiticheskaja khimija. Uch.-

metod. posobie dlja studentov veterinarnogo fakulteta.pdf.

6. Anekcannposa, 9.A. Tumodeesa N.10., UHANBUAYAJIbHBIE 3AJAHWAA
JUII CAMOCTOSATEJIBHOU PABOTHI CTYAEHTOB 110 XUMUWU: yuebHo-
Meroamueckoe mocobue/ D.A. Anekcanaposa, U.IO. Tumodeera - Kpacuomap:
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y studentov _po khimii. Aleksandrova EH.A. Timofeeva [|.JU.pdf

/ @OH OLIEHOYHBIX CPEACTB IJIsl MPOBEAEHUA MPOMEKYTOYHOM
aTTecTAaluu

7.1 IlepeyeHb KOMIIETEHUM ¢ YKa3aHUEM ITanoB ux GopMUpPOBaHHS B
npouecce ocsoenuss OITIOII BO

Oranbl GOPMUPOBAHUS U POBEPKH YPOBHS
Howmep cemectpa™ c(OPMHUPOBAHHOCTH KOMITETEHIIMHA MO AUCHUIUINHAM,
npakTukaM B npornecce ocsoenust OIIOIT BO

OIIK-3 — cnocobHocmvlo npuMeHAms COOMEEMCMEYIOWUN  PUIUKO-MATNEMAMUYECKUTL
annapam, Memoobl AHAIU3A U MOOEIUPOBAHUS, MEOPemU4ecKo2o U IKCNePUMEHMATbHO20
uccne0o8anus Npu peuleHuu npogheccuoHalbhblx 3a0ay

1,2 dusnka

2 Xumus
1,2,3 Briciras MmaTemaTnka

2 [Tpodunupyromias npakTuka
Teoperuueckas MexaHUKa
OKoJIorus
[TpuknanHas ¢pusuka
[TpukiagHas MEXaHuKa
TexHoJOrHYeCKasl MPAKTHKA
[TpoekTHas MpaKTHUKA
[ToaroToBka K Tpoleaype 3amUThl M 3aIlUdTa BBITYCKHOM
KBAJTM(PHKAIIMOHHON paboThI
* HOMep ceMecTpa COOTBETCTBYET 3Tany (JOPMUPOBAHHS KOMIICTCHITHH

O AWWW
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7.2 Onucanmne nNoKa3arteJsieil 1 KpuTepHeB OLEHUBAHUS KOMIIETEHUMI Ha
Pa3JIMYHbIX 3Tanax ux GopMupoBaHus, ONMCAHUE IIKAJIbI OEeHUBAHUS
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CpPENCTBO

OIIK-3 — cnoco6HoCmb RPpUMEHAMDb COOMEEMCMEYIOWUIL PUUKO-MaAmMeMaAmMUYeCKUl

annapam,  Memoobl  AHANU3A U MOOCAUPOGAHUA,  MEOPEMUYEecKo20 U
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IInanupyemsbre VYpoBeHb 0CBOEHUS
pe3yIbTaThI
OCBOCHUS o
KOMIICTCHINH HE3AATEHO | areno 3a4YTEHO 3a4TEHO oo
(uamukaToppr  \MUHUMATBHBIM (moporoBeIit) | (cpemHmii) (BBICOKHIA) CPEACTRO
JOCTHOKCHHS
KOMIIETCHITNH)
cmanoapm- | Ilpodemoncm
HBIX 3a0ay C | pupoBaHvl
HEeKOmopbl- | HABbIKU — NpU
MU Hedoue- | peuteHuu
mamu. Hecmauoapm
-HbIX  3a0ay
0e3 owubox u
Heoouemos.
7.3 Tunosblie KOHTPOJ/IBHBIEC 3aJaHUuA nJIn HHBIC MaTepHalbl,

HeoO0XoauMbIe JJIsl OLEHKH 3HAHMI, YMEHHH, HABBIKOB, XaPAKTEePHU3YIOLIHX
Jranbl popMUPOBaHUA KOMIIETeHUMH B nipouecce ocsoenusi OIIOII BO

KoHTposIb 0CBOCHHUS TUCHUILIMHBI «XHUMHSD» MPOBOJUTCS B COOTBETCTBUU C
[Tn KyoT'AY 2.2.4 «@ono oyenouHvix cpedcme.

Texylmui KOHTPOJIb 110 TUCUUIUIMHE «XUMHUS» MMO3BOJISIET OLIEHUTH CTENIEHb BOCIIPUSITUSA
y4eOHOTO Marepuana M TPOBOAMUTCS [JIsi OIEHKH 3HAHWW, YMEHUW, HABBIKOB U OIBITA
JESTENIbHOCTH, XapaKTepU3YIOIUX 3Tarbl (JOPMUPOBAHUS KOMIETEHIIMNA B MPOIECCE OCBOCHUS
OIIOIT BO

Texymuil KOHTPOJb NPOBOJUTCS KAK KOHTPOJIb TEMATHYECKHH (IO MUTOraM M3y4eHUs
ONpEAENEHHbIX TEM JUCHUUIUIMHBI) U pYyOexHBIH (KOHTPOJb ONPENEICHHOIO pasiena WIn
HECKOJIBKUX Pa3JIesIoB, NMepe TeM, KaK MPUCTYIUTh K M3YyYEHHIO OYepeAHOH yacTu ydeOHOro
MaTepuaia). Pe3yabpTaTsl TEKyIIEero KOHTPOJIS UCHOB3YIOTCS MIPU MPOBEACHUN TPOMEKYTOUHOM
aTTECTALUU.

Keiic-3apanusi K j1adopaTtopHbIiM padoTam

Keiic-3ananue no reme Ne 1. «IlosiyueHue v usydeHue CBOMCTB NMpeAcTaBUTeNel
BAKHEHIIMX KJIACCOB HEOPraHUYECKUX COCAMHEHH I »
Omnpit 1. [Toyyenune cpeaHux coJiei

a) PeakTuBbl: pactBop xsopuaa 6apus 1 H., pacTBop cyibgara HaTpus 1 H., mpodupka

Boinosnnenue. Buecute B mpobupky 3-4 kamiau pacTBopa xjiopuaa 6apus, no6assre 3-4
KaIlJIM pacTBopa cyibdara U HaTpusl.

0) PeakTBbI: pacTBOp Cyib(hara Memu 1 H., IMHK METAUTAYECKHIA, IPOOHpKA.

Boinonnenue. Baecute B mpoOupky 3-4 kamim pactBopa cyib(dara Meau, TOMECTUTE B
poOUPKY B PACTBOPOM COJIM KYCOYEK LIMHKA.

B) PeakTMBBI: HACBIIIEHHBIN PACTBOP THIPOKCHAA Kalblns, okcu yriaeposaa (1V), anmapar
Kurmma.

Boinonnenue. Hanelite B mpoOupky g0 1/3 oObema pacTBopa THAPOKCHIA KabIUs
(13BECTKOBas BOJa) U pomycTute yepe3 Hero okcul yraepoaa (1V) (yriekucnelii ra3) u3 anmnapara



Kunmna 1o nosiBneHus MyTH.

3ananue. 3anuCh JAHHBIX ONBITA.

1) OT™MeThTe H3MEHEHMsI B IPOOUPKAX B X0/1€ IPOBEICHHSI OIBITOB.

2) Hanumure ypaBHEHUSI XMMHUUECKUX PEAKLINUN, IPOTEKAIOLINX B IPOOUpPKaX.

3) [lox xaxxao¥ U3 peakuuil yKa)xuTe Npu3HaK peakiuy (Hanpumep, oca ok 0es1oro 1BeTa,
o0eclBeYMBaHUE U T.II.)

4) Ha3oBuTe Bce MPOAYKTHI PEAKIIUH, 3a UCKIIFOYEHUEM BOJIbI.

5) ChopmynupyiiTe BHIBOJ: peaKUUAIMH, MeKIY KAKHMH KJIACCAMH HEOPraHWYecKHuX
COeTUHEHU MOKHO MOJIYYUTh CPpeIHUe CoIu?

OmnpIt 2. [TosryyeHne KUCJI0H COTH

Uepes3 pacTBOp € OCaakoM, IMOJTYYEHHOM B OmbITe 1B, mpomyctuTe u3 anmnapara Kumma

YIJIEKUCIIBIN Ta3 10 pACTBOPEHUS 0CAIKA.

3aganue. 3anuch JaHHBIX ONBITA.

1) OTmeTbTe U3MEHEHHUS B TPOOUPKE B X0J1€ IPOBEACHHUSI OIBITA.

2) Hanumure ypaBHEHUSI XMMUUYECKOM peaklivu, IpOTeKaroleil B mpoOupKe.

3) YkaxuTe MpU3HaK MPOTEKAHUS PEaKIHH.

4) HazoBuTe NpOAYKTHI pEaKiuy.

Onpit 3. IlepeBoa KUCI0i COJIM B CPETHIOI0

Boinosinenue. [lonydeHHslii B onbiTe 2 pacTBOp pasaenute Ha 2 yactu. OaHy npoOupKy
C PAacTBOPOM KHUCIIOW CONM HarpeiTe Ha BOJSHOM OaHe, a BO BTOPYIO /100aBbTE TI'MJIPOKCU
KaJbLIMA J0 MOSBJICHUS IPU3HAKOB OCaJKa.

3aganue. 3anuCh JaHHBIX ONBITA.

1) OTmeTbTe U3MEHEHMSI B TPOOUPKAX B X0JI€ POBEACHUS OIBITOB.

2) Hanummre ypaBHEHUsI XUMHUYECKUX PEAKIMiA, IPOTEKAIONMX B IPOOUpPKAX.
Onbit 4. [TosryuyeHne 0CHOBHOM €OJIH

BoinosiHeHue. B npoGupky Haneiite 1 cm® pactBopa xjopuaa koGanbsTa U 100aBbTE M0 Karuism
paBGaBJ’IeHHBIﬁ pacTBOp Tr'MAPOKCHAAa AMMOHUS N0 IOSABJICHUA YCTOIZQHBOFO IIpU BCTPAXUBAHUHN OCAKa.
3aganmne. 3anuch JaHHBIX ONbBITA.
1) OTmeTbTe U3MEHEHNE B IPOOUPKE B XOJI€ MPOBEACHUS OIBITOB.
2) Hanumure ypaBHEHUE MPOTEKAIOLIEH XMMUYECKON peaKIuy.
3) HazoBuTe npoayKThl peaKiuu.
Omnbit 5. ITepeBoa 0CHOBHOJ COJIH B CPEIHIO0

BobinosHenue. B monmydeHHbI B ombiTe 4 pacTBOp € OCaJAKOM J00aBbTE MO KaIuIAM
pacTBOp pa30aBIEeHHON CEPHON KUCIOTHI 10 PACTBOPEHHSI OCAIKA.

3aganue. 3anuch JaHHBIX ONBITA.

1) OTmeTbTe U3MEHEHNE B IPOOUPKE B X0OJI€ MPOBEACHUS OIBITOB.

2) Hanumure ypaBHEHHE MPOTEKAIONIEH XMMUYECKON peakIuy.

3) HazoBuTe npoayKThI peaKkiuu.

Keiic-3aganue mo treme Ne 1. «OCHOBHbBIE 3aKOHBI M ITOHATHSI XUMHID)

B) «Onpenesienne MOJISIPHOI MacChl JKBHBAJICHTA MeTaJLJIa»
OmnpeneneHne MOJISIPHBIX MacC SKBUBAJICHTOB METAJIOB OCHOBAHO Ha PEAKIMH
B3aMMOJEMCTBHS METAJUIOB C KUCJIOTaMHU:

Zn + H,SO4 —: ZnS0O, + HzT

BpinoJiHeHHe IKCIIEPUMEHTA:



1.Ilposepka zepmemuyunocmu npuéopa (ACP>KUT JIK OH Ta3). YPOBEHb BOJIbI B TPAAyUPOBAHHOM
cocyzie ycTaHoBUTE Ha «0». 3aTeM IOJICOEIMHUTE K TPaAyUPOBAaHHOMY COCYAY PEAKTOP U
ONYCTUTE YPABHUTEIBHBIM COCY/l HU)KE YPOBHSI BOJIbI B IpaiyupoBaHHoM. [Ipu onyckanuu
YPaBHUTEIBHOI'O COCY/Ia YPOBEHb BOJIbI B IPaIyHPOBAHHOM COCY/ie HEMHOTO nmoHu3ures (~1-1,5
cM®), HO 3aTeM crabunusupyercs. Eciu uepes 1-2 MUH faibHEHIIEro TOHWKEHNUS He Oy/IeT,
npuOOp MOKHO CUUTATh T€PMETUYHBIM.

Pucynok. [Ipubop st onpenenenyst MOJIIpHOM Macchl SKBUBAJIEHTa MeTaJlja:
1 —nmockoioHHas Ko10a (1ubo mpodupka); 2 — 3akuM; 3 — MepHasi OrOpETKa;
4 — ypaBHUTEIIbHBIN COCY]T
2.3anpaexa peakmopa. OCTOPOKHO CHSIB PeaKkTop, MepeHecuTe B Hero 2-3 cM® 2 H pacTBopa

H2S0O4. 3atem ocymute BHyTpeHHHE CTEHKU BEPXHEH YacTH peakTopa puiIbTpoBaIbHOM OyMaroi
U OCTOPOXXKHO TIOMECTHUTE B 3Ty YacTh PeaKkTopa KyCOUeK B3BEIICHHOTO IIMHKA (Maccy IIMHKa
3aMMIIUTE B )KypHaN).

PeakTop ¢ KyCOYKOM ITMTHKA B BEPXHEH YacTH OCTOPOXKHO TMOACOSINHUTE K Ta300TBOHON TpyOKe
npubopa, He JomycKas TIoNaJaHus IHHKA B KUCIO0Ty. [IpoBepbTe mprOOp HA TEPMETHYHOCTH B
tedenue 2-3 muH. [locne 3Toro onpeneanTe ypoBeHb BOJIBI B TPAIyUPOBAHHOM COCY/IE 10 PEaKIINH
(V1). 3ateM 0CTOPOXKHO, IPUAEPKUBAs PEAKTOP Y BX0J[a Ta300TBOIHOM TPYOKH, CTPAXHUTE IIMHK
B KHCIIOTY — HAUMHAETCS BBIJIEJICHHE BOJAOPO/Ia M BHITECHEHHE BOJBI B YPABHUTEIBHBIN COCY/I.

3. H3zmepenue ob6vema vloenusuiezocs 6000pooa

[To oxOHUAaHWU peakIUH CilelyeT MOAOXKAATh 3-5 MHH, 4TOOBI ra3 B MPUOOpE MPHUHI
TEMIIepaTypy OKpPYKaIOIIETO BO3IyXa. 3aTeM OITyCTUTE YPaBHHUTEIBHBIN COCY/] 0 YPOBHS BOJIBI
B TPaJyHpPOBAHHOM, M, €CJTH B TeueHHWEe | MUH He HaOMI0IacTCsl M3MEHEHUS YPOBHSI, 3aIUIINATE
YPOBEHB BOJIbI B IPaAyHPOBAHHOM cocyje mocie peakiun (V2).

O6wem BeienuBinerocs Bogoposaa: V(Hz) = (V2) - (V1)

4.  3anuce dannvix onvima u pacuemal

Macca meTanna, m, r.

YpoBeHb BOBI 10 peakiuu, Vi, oM®.
YpoBeHb BOABI TIOCTIE peakiuu, Vo , e,

O6beM BeenuBIIETOCS Bogopoaa, V=V; - Vi, oM®.

Temmeparypa, t °C.

Ab6comorHas temmneparypa, T, K (273+ t °C).

AtMochepHoe naBieHue, Pary.

JlaBiieHHE HACHIIIEHHOTO BOISHOTO Mapa MpH JaHHOH TeMiiepatype (CM.Tabi1. HIKe).

[MaprmansHoe gaBineHue Bogopoaa, P(12) = P — P(w20).

©ooN R WDNRE



Pacuem MOJl}lpHOﬁ MACChbl IK6U6AIEHMO6 MemaJiia OByM}l cnocobamu.

1.BbluucauTe Maccy BBITECHEHHOro Bojopoia (M) mo ypaHenmto Kiameiipona -
Mengeneesa P(H,)V (H,)=(m|M)RT (R=8,31 x-momns/x", nin

R = 62363,7 cMm>MM. pr. cr/mMoinbTpan). Ilocne 3TOro paccumraiiTe MOJSPHYIO Maccy
SKBUBAJICHTOB, UCMOJB3Ys | —€ MaTeMaTH4eCKOe BhIPAKEHUE 3aKOHA SKBUBAJICHTOB.
2.Paccunraiite 00beM BBLICTUBIIETOCS BOJOPOAA MPU HOpMaibHBIX ycioBusx (Vo) 1o

ypaBHeHuto Kianelpona: VOF% =VH2PH%H];)I/I Po = 760 mm. pr. ct., 273 K. 3nas
0

MOJIIPHBIA 00BEM SKBHUBAJICHTOB BOJOPOJA, PACCUUTANTE MOJSPHYIO Maccy MmeTaiia (2-e
BBIpQKCHHE 3aKOHA SKBUBAJICHTOB).
Tabnuna. /laBineHue HACBIIIEHHOTO BOSHOTO Mapa B PAaBHOBECHH C BOJIOKN

Temneparypa, °C | JlaBienue napa, I[1a Temneparypa, JlaBnenne mnapa, Ila
(MM pT.CT.) °C (une pr.cr.)
0 0,61-103(4,58) 19 2,20-10%(16,48)
5 0,87-10%(6,54) 20 2,33-10%(17,53)
10 1,22:10%(9,20) 21 2,48:10%(18,65)
15 1,70-10%(12,79) 22 2,64-103(19,83)
16 1,81-103(13,63) 23 2,80-103(21,09)
17 1,93-10%(14,53) 24 2,97-10%(22,38)
18 2,06-10%(15,48) 25 3,16-10%(23,75)

Brrancnute aGCOMOTHYIO M OTHOCUTEIBHYIO MOTPEIIHOCTH OMBITA.
Abcontomnan nozpewnocms di:

di = Mok(on) - Mok(ucer), TI€ Mok(on) — CpeIHEE 3HAUEHUE MOJIIPHON MacChl SKBHBAJICHTOB IIMHKA,
paccuuTaHHOE MO SKCIIEPUMEHTAILHBIM JaHHBIM, I/MOJIb.
Msx(uer) — 3HaU€HUE UCTUHHOM MOJISIPHOM MaccChl SKBUBAJIEHTOB IIMHKA, I/MOJIb.

Ommunocumensnasn nozpewmnocms, d, %:

d9%=— % 100%.

3K(ucm)
Bui6oo:

Keiic-3aganmne no reme Ne 2 «OCHOBbI XUMHY€CKOH TEPMOIMHAMUKH)
(JHepreTuka XuMHYECKHX MPOLECCOB)

A) OnpenesieHne HANPABJEHHOCTH NMPOTEKAHMS MpoLecca



1. Vicrone3ys cIpaBOYHbIE JaHHBIE TaOJIUIBI, ONIPEIEINTE N300apHBIA TerToBoi hdekT AH %08
XUMHUYECKON PEeaKINK BaIllero BapHaHTa

CoHar + 3020 «>2CO0x2r) + 2H20 )
CnenaiiTe BLIBOJ 0 BbIIeJICHUH WJIH NOIJIOIIEHHH TENJIOTHI B IIPoIecce PeaKIHH.

2. Onpenenute u3Menenue suTponun ASqg B X0e XMMHUECKOH peakiuy, NpOTeKaomel IpH
CTaHJAPTHBIX YCIOBUSX B UAEATBHOM I'a3000pa3HOM cocTosHUU. OObsICHUTE 3HAK U3MEHEHHUSs
AS%¢g8 B pe3yJibTaTe JAHHOM peaKuuu.

3. Onpenenute u3MeneHne >Heprun 1'n66ca AG%0s B X016 XMMHUYECKOH PEaKI[MH, MCHIOIb3YS
crpaBouHble AaHHbIe Tabmumel. [To 3HaKy n3meneHns >ueprun I'no66ca AGCg3 caenaiite BHIBON

0 BOBMOKHOCTH CAMOIIPOU3BOJILHOI'O IIPOTCKAHUA PCAKIINH.

BemectBo | Cocrosnue AH%%5 M AGYs05 K’g_gfc S%qs,  Tox/Monb'K
MORb MONL
CoHo r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
C2H4 r 52,280 68,173 219,450
NH3 r -45,190 -16,647 192,500
CHg4 r -74,850 -50,830 186,190
CO r -110,520 -137,270 197,910
CO2 r -393,510 -394,380 213,650
H20 r -241,830 -228,590 188,720
H20 K -285,950 -237,190 69,940
N2 r 0,000 0,000 200,000
H> r 0,000 0,000 130,590
02 r 0,000 0,000 205,030
Cly r 0,000 0,000 222,950

B) «Onpenesenne tennosoro 3¢ pexra npouecca pacropenussi NHaNO3z»

O6opynoBanue u matepuajbl. 1. Hutpat ammonnst NHsNO3. 2. Crakans (250-300 o).
3. TepmoMmeTp, YKperIeHHbIH B IITaTUBE.

Boinosnenue. B crakaH Haeite HEMHOTO BOAbL. ONyCTUTE TEPMOMETP, MOTPY3HB €T0
IapUK B BOJY. 3aT€M BHECUTE B CTaKaH HECKOJIBKO JIOKEK MEJIKUX KPUCTAJUIOB HUTPATa aMMOHHUS.
TepMoMeTp MOKa3bIBAET CUIIBHOE ITIOHMKEHHUE TEMIIEPATYPhI PaCTBOPA.

NH4NO3(p) + NH20 = NH4NO3-nH20.
3aganue. Ykaxure 3uaku (>0,<0) Q u AH npouecca pacrBopenust NHsNOs.

Keiic-3apanune no teme Ne 2 «3aBUCHMOCTb CKOPOCTH XMMHMYECKOI peaKIuu

OT KOHIHCHTPAIUMA PCArHPYIOIIMNX BCIIECTB B JaHHLIX YCJIOBUAX).
OnpiT 1. 3aBHCHMOCTH CKOPOCTH PEAKIHU OT Pa3IHYHBIX (PaKTOpPOB
A) 0T KOHLICHTPALIUM Pearupyrolux BeluecTs



PeakTuBbI 1 000pyI0BaHME: PACTBOP CEPHOM KHCIOTHI 2 H., PACTBOP THOCYIIb(aTa HATPHUS
(Naz2S203) 1H., TUCTHILIMPOBAHHAS BOJA, YETHIPE MEPHBIC TPOOUPKH, KAIleIbHUIIBI HIIH HIICTKH,
CEeKyH/IOMED.

Tuocynbdar HaTPHsI pearupyeT ¢ CepHON KUCIOTOH 110 CIEAYIOUIeMY YPAaBHEHUIO PEaKIHH:

Na2S203 + H2SO4 = NaxSO4 + SO, + H2O + S|

[Tpu3HakoM MpOTEKAroIel peakuuu SABIseTcs 00pa30BaHUE MYTH TP BBINTAJICHUN CEPHI B

0CaJloK.
Jlis mpoBeieHus OMbITA B YETHIPEX MPOOMPKAX MPUTOTOBHTE paBHBbIE 0OBEMBI PACTBOPOB

THOCY/Ib(aTa HATPUS PA3TUYHON KOHIICHTPAIMH, [Tl 3TOr0 BHECUTE B mpobupku 4, 6, 8 u 12
Kareb THOCYIb(aTa U JOBeAUTe 00heM B MpoOupkax a0 12 kamenb, 100aBUB B KXY BOLY,
KaK yka3aHo B Tabauue 1.

3areM B 1-10 mpoOupky noOaBbTe | Karumo CepHOM KHUCIOTHI, OJTHOBPEMEHHO BKIIOYHB
cexkynaomep. [Ipocnenure, 4ToObI Karis He TOMajia Ha CTEHKU IPOOUPKH.

Kak TonbKo MOsSBUTCS MYTh, BBIKIIFOUUTE CEKYHJIOMED, M 3aHECUTE Pe3yJbTaT B Ta0nuILy 1.

[ToBTOpHTE OMBIT C 2, 3 U 4-if MpoOHpKaMHU.

3aganue. 3anuch JaHHBIX ONBITA.

1) 3aHecuTe B TAONWIY JAaHHBIC, TPOBEICHHBIX MCCIICIOBAHUN

Tabauua - JlanHbIe OnbITa

Ne KonnuecTtBo kanens O6miee | OtHocuTens- | Bpems OTtHOocuTenb
npo- YKMCJIO | Hasg KOHLEHT- | MOSIBJICHUs | Has CKOPOCTh
5 Pactsop | H20 | Pactsop | 0y parusi. MYTH, peaxkuuu
vpKn Na2S203 t, cex
NazS203 H2S04 Voo c ' 1/t, cex
1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

2) PaccunraiiTe OTHOCHTEIBbHYIO MPAKTHUYECKYIO CKOPOCTh PEAKIINH JIJISl KKJIOTO CIIydast
(1/t), 3nas Bpems peakiuu. 3aHECUTE B TAOJIHILY.

3) PaccunTaiiTe OTHOCUTENBHYIO KOHIIEHTPALIUIO THOCY Ib(aTa: MPUHUMAs KOHIICHTPAIUIO
B 1iepBoii mpodupke ¢ 4-a KarwisiMu Corn = 1, ¢ 6-10 KaruisiMu — Cors = 1,5 1 T.71. 3aHeCUTE JaHHbIE
B TaOIUIy.

4) IMocTpoiite rpaduK 3aBUCUMOCTH OTHOCUTEIILHOW MPAKTUYECKOH CKOPOCTH PEAKIIUU OT
OTHOCHUTEJIbHOM KOHIIEHTPAILlUU THOCYIb(haTa HaTpUs, OTKJIaAbIBas 3HadeHus 1/t mo ocu X u
Com. o ocu Y.

5) ChopmynupyiiTe BHIBO 0 3aBUCHMOCTH CKOPOCTH PeaKINH OT KOHIEHTPALMU
THOCY/JIb}aTa HATPUS NPH JAHHBIX YCJIOBHUSIX.

OnpIT 2. 3aBHCUMOCTH CKOPOCTH PeaKIMU OT TeMIIepaTypbl

N3yunte HA mpuMepe peakyu B onbITe 1.
Bommoanenne. s sroro B Tepmocrar ¢ Temmeparypoil Ha 10 °C Bbllle KOMHATHOM
TEeMITepaTypbl TOMECTHTE 2 TPOOUPKH: OJHY ¢ 4 KarisiMu | H pacTBopa THOCY/Ib(paTa HATPHUs U 8



KarulsiIMA BOJIbI, B JIPYT'YI0 — C OJHOM Kaluied CepHOM KHUCIOThL. Uepe3 5 MUHYT cMemiaiTe
COJIEPKUMOE MPOOUPOK U OTMETHTE BPEMs MOSIBJICHUS MYTH.

[ToBropuTe onbIT mpu Temmeparype Ha 20 © u 30 ° BpIlie KOMHATHON TEMIIEPATYPHI.

3ananue. 3anuch JaHHBIX ONBITA.

PesynbTaTel BHECHTE B TAOJIMIlY U TTOCTPOMTE TpadUK 3aBUCUIMOCTH CKOPOCTH PEAKIIUU OT
Temreparypbl. PaccunTaiite 3Hau€HUE MPAKTUYECKOTO TEMIIEPATYPHOTO KO3 dUIlMeHTa,
ucnonb3ys npasuwio Bant-I'odda.

OnpIT 3. Biausinue npupoabl pearupyriMX BelecTB HA CKOPOCTh XMMHUYECKO peakuuu

Boinoanenue. B e npo6upku npuieiite mo 2 cm® pacteopa KMnOs u 2-3 xamu
pacTBopa CepHOU KUCIOTHI. 3aTeM 100aBbTE B MEPBYIO — CBEKETIPUTOTOBJICHHBINH PacTBOP
Na>S0O3, a Bo BTopyto NazSOaq.

3ananue. 3anuch JaHHBIX O0NbITA. OTMETHTE, B KAKOH MPOOUPKE IPOUCXOUT U3MEHEHHE
okpacku pactBopa. ChopMynupyiite BEIBOA O BIMSHUY IPUPOJIBI PEarupyoNUX BEIIeCTB Ha
CKOPOCTh XMMHYECKON PEaKIIny.

BoinosiHuTe pacdyeTHoe 3a1aHue Mo TeMe «CKOPOCTh XUMHUECKUX PEaAKIIUI

ATMochepHbIe 3arpsi3HEHHS IOCTEIICHHO YHUYTOXKAIOT 3al[UTHBIA 030HOBBIN CJIOW 3eMJIH.
O30HOBOMY CJIOKO YIPOXKAIOT, TIOCTYHAIOIINE B aTMOC(epy GTOPHUPOBAHHBIC M XJIOPHUPOBAHHBIC,
yrieBoopoabl — hpeow, Hanpumep CClsF, CCloF2, CCIFs. Onn xumuuecku cTaOUIIbHBI B HIDKHUX
ciosix atMocdepsl, HO B cTparocdepe moa AeiicTBueM ynbTpaduosieToBoro uznydenust ColHIa
pa3pyLIalOTCs, BBIACNSAS aTOMapHBIM XJIOp, MOCIE YEro HAYMHAIOT NPOTEKATh PEaKIUuu
B3aUMO/ICHCTBHS aTOMAPHOTO XJIOPA C O30HOM.

Paccuumaiime ckopocmv makou peakyuu ¢ 00pazosanuem KUCIopooda u MOHOOKCUOA
xnopa, eciu yepe3 15 ¢ nocie Hauana peakyuu MOaApHAs Konyenmpayus o30ua owina 0,3 mons/x,
a yepes 35 ¢ om navana peaxyuu cmana pasra 0,15 monv/n.

Keiic-3aganune no reme Ne 2
«Xumuueckoe papHosecue. [Ipunuun Jle-Ilareabe»

OnpiT 1. CMeleHHe XUMHUYECKOT0 PABHOBECHS B 3aBHCHMOCTH OT KOHIEHTPAIMH
NMPOAYKTOB M UCXOHBIX BelIeCTB, MPH B3auMoaeiicTBuM xJjopuaa kejaesa(lll) ¢ ponanngom
KaJust

Oo6opynoBanue u MmaTepuaibl. 1. Uetsipe konndeckue npodupku. 2. [Tunerku. 3. benprii
skpan. 4. Xnopun xenesa (111) FeClz 0,0025 u. 5. Poganua kamus KSCN 0,0025 #. 6. Xmopusa
kanusi KCI (kpucrammuueckwuit). 7. JlucTuimupoBaHHas Boja.

BoinosHenue pa6orbl. B ueTsipe koHnueckue nmpobupku BHecute no 5-7 kamens 0,0025
H. pacTBopoB xJyopuaa >xeneza (III) u pomanmaa kamusa. PacTBopbl pa3melniaiTe CTEKISIHHOM
NaJIoukoil ¥ mocTtaBbTe B MTATUB. OHY MPOOUPKY C MOIYYEHHBIM PAacTBOPOM COXpaHMTE IS
CpaBHEHMs pe3yJbTaToOB OMNbITa. B ocTanbHble NMPOOMPKU 00aBbTE CIEAYIOLINE PEaKTHBBI: B
nepByro - | Kammo HachlIEHHOro pactBopa xsopuna sxenesa (III), Bo Bropyro - 1 kammro
HACBIILIEHHOT'O PacTBOpa POJaHU/1a KalHs, B TPEThIO - HECKOJIBKO KPUCTAIIMKOB XJIOPUAA KaJIHSL.
CpaBHMTE HMHTEHCHBHOCTh OKpPAaCKM IIOJIyY€HHBIX PACTBOPOB C HMHTEHCHBHOCTBIO OKpPAaCKU
JTaJIOHA.



3anuch JAAHHBIX ONbITA. 3alUIIMTE CBOM HAOMIONCHUS TPH TPOBEACHUH DPAOOTHI.
CocTaBbTe ypaBHEHHE COOTBETCTBYIOIICH OOpaTUMOW peaklud W HAMUIINTE BBIPAKCHUE
KOHCTaHTHI PABHOBECHSI.

1. Kaxwue BeniecTBa HaXOIATCS B UCCIIEAYEMOM PAacTBOPE NMPH PaBHOBECHH?

2. Kakoe BemiecTBo mpu1aeT pacTBOPY KPACHYIO OKpacKy?

3. Kak wu3MeHseTcss WHTCHCHUBHOCTh OKPAacCKM pacTBOpa M, B KaKOM HaIlpaBICHHU
CMEIlaeTcsli paBHOBECUE JAHHOW PAaBHOBECHOM CUCTEMbI MPHU J00aBICHHUH: a) XJIOpHJA >Keje3a
(III); 6) ponanuaa kanus; B) XJaopuaa Kauus?

4. Kak wu3MEHSIOTCS MpPU STOM B KaXKIOM Cily4dae KOHIEHTPAlMd KOMIIOHEHTOB
pPaBHOBECHOHM CHCTEMEBI a) pofaHuaa; 0) xyopuaa kamus; B) xiopuna xenesa (III); r) pomanuna
KaJIUsl TI0 CPABHEHMIO C UX KOHIIEHTPALMSIMU MIPH YCTAHOBJICHUH MEPBOHAYATIBLHOTO PaBHOBECHS?

OnbIT 2. BiinsiHHe TeMIepaTypsbl HA CIBUT XUMHUYECKOT0 PABHOBECHS

PeakTuBBI U MaTepuajbl: HOJIHAS BOJA, PACTBOP Kpaxmala, MpoOUPKH, CIIUPTOBKA, IEPKATEINb.
Brinoanenne paéorsl. Haneiite B 18e mpoOupku 1o 3 cM° HOAHOM BOJEI U J00aBBTE B KAXKIYIO
U3 HUX 1o 1-2 kamnu pactBopa kpaxmana. Harpeiite onny u3 npooupok. CpaBHUTE OKPACKY.
3aganue. VYKaXuTe HamnpaBieHHE CIBUra XHUMHUYECKOTO PAaBHOBECHS IMIPH TOBBIIICHUU
TEMIIEPATYPHI B 3HAK TETUIOBOTO d(h(eKTa peakiuu.

Keiic-3ananue no teme Ne 3 «CtpoeHue aroma

OmnbiT «Onpenenenne BO3MOKHbBIX IIEPEX0/10B JJICKTPOHOB B ATOMe HATPHUSD

PeakTtuBbl u oGopynoBanme. QapdopoBas wyamika, COUPT OTHIOBBIA, CTaTbHBIE
MIPOBOJIOYKH, HACBIIIEHHBIE PACTBOPHI COJIEH: XJIOpUAa HATPUS, XJIOPHUAA JIUTUS, XJIOpUJIa KaJlus,
xjopua 6apusi, XJopuaa KanbIus.

Xoa padoTsl

[Tanouky, ¢ BMassHHOM B HEE IMJIATUHOBOM MPOBOJIOYKOM, OITYCTUTE B PACTBOP COJIM U BHECUTE

B miams. [1mamst okpacuTcst B XxapakTepHbIE TSI METAJLJIOB I[BETA.

3ananue. 3anuch JAHHBIX ONbITA.

1. 3anecure HaOmoneHus B TabmuIry |

Tabnuna 1 — OkpaimmBaHue MIaMeH! MeTaJUIaMU
MerTann IIBer nnamenu A, HM

Na
Ca
Li
Ba
K

2. Tlo nBery TutaMeHW BBIOEpETE JHMANa30H JITMH BOJIH, MPH KOTOPBIX HAOJIOIaCcTCS
MepeXo/1 AIEKTPOHOB B aTOMaX METAJLIOB (Ta0. 2), u 3aHecuTe B 1-10 Tabmuiry.
Tabnuna 2 - /Ilnana3oH JUIMH BOJH B BUIUMOM CIIEKTPE
ALuM | <390 |390- 420 - 470 — 540 — 580 — 620 - 780 | > 780
410 450 530 580 610

IBET HeBun. | ®uoner. | Cunuit | 3enénwiii | XKénterit | Opanx. | Kpacueiii | HeBug.




3. Jlns HaTpus paccuuTaiTe BOZMOXKHbBIE IIEPEX0/Ibl AIEKTPOHOB B aTOME, UCTIOIb3YS
JUISL OTIPEICJICHUS! ITTMHBI BOJIHBI 3aBUCHUMOCTH SHEPTHH KBaHTA OT JJIMHBI BOJHBI (YpaBHEHUE
1):
A =hc/AE, 1)
rae A — JUIMHA BOJIHEI, HM;
AE — sHeprus, BbIACISAIOMIASACS IPU [IEPEXO/IE AIEKTPOHOB;
¢ — ckopocTb cBeta (2,9-10% m/cex mmu 2,9-10% Hm/cex);
A — nocTostHHas ITmanka (6,63-10-103* JIx-cex mmm 4,11-10° 3B )
[ToncraBnss B hopMyiy 3HaUeHUsI TOCTOSAHHOM [11aHKa U CKOPOCTH CBETA, MOTYYaeM:
A=1240,8/ AE, (um) (2)
4. 3nauenue AE paccuuTaiite mpu ydere, 4TO IEPEXOJIbl JIEKTPOHOB B aTOME HaTpuUs
BO3MOXXHBI B TIpefesnax ¢ 3-ro mo 7-i PHEepreTUYecKuil ypoBEHb - NpU Iepexoie Ha 8§-i
DHEPTEeTUYECKUI YPOBEHB JIEKTPOH OTPHIBACTCS OT aTOMa HATPHSL:

. n=3 =4 =5 n= n=
my mipg B H DD
A " A
T T T 1 T
E; Es E; Eq Es Eg E. (oTpbin 8)
3.027 3,547 4 068 4,589 5,110 5,140

5. PaccuuraiiTe 3HaueHMs SHEPIUH, BBIIEISIEMON IIPU BCEX BO3MOYKHBIX MEpexoax
3JIEKTPOHA B aTOME HaTpusl, U 3aHocuM 3HaueHust AE B Tabaumy 3.

Ta6n1z1ua 3 — Pacuer OHCPIUr BO3MOKHBIX IIEPEXOJ0B 3JICKTPOHA B aTOME HATPHUA

Ne AE AE AE, 5B | A, am OnTuyeckuii CieKTp
(LIBET MJIaMeH!)

AEs-1 Ee- E1 2,113 [ 587

AFEe-2 Es- E»

AFEe-3 E6 - E3

AEs-4 Es - E4

AEg.5 Es- Es

AEs-1 Es- Ex

AEs.2 Es- E»

AEs-3 Es- E3

AEs-4 Es - E4

AEa1 E4-E1

AEa-2 E4- B

AE4-3 E4- E3

AE3-1 Esz- E1

AE3. Es-E»

AE>-1 E>-E1

6. Ucnonb3ys paccuntanubie 3HaueHuss AE, mo ¢opmyne (2) Haiinure 3HaYCHUS JITUH
BOJIH A JUIS KaXK/I0TO IEepexo/ia U 3aHecuTe B Tadiuiy 3.

7. 3anumuTe B KOJOHKY «ONTHYECKHI CIEKTpP» IBET IUIAMEHHU, COOTBETCTBYIOIIMM
MIOJIyYUEHHOMY 3HAYEHMIO JIIMHBI BOJIHBI U3 PUCYHKA.

8. ChopmynupyiiTe BEIBOJ: HA OCHOBAHNH MPOBeIeHHBbIX pacueToB A U AE, ykaxure,
KaKHe 1epexo/ibl 3J1eKTPOHOB BO3MOKHBI B aTOMe HATpus?



Keiic-3aganue mo teme Ne 4
«Xumuyeckas cBsizb. CTpoeHHe NPOCTEHIINX MOJIEKY D)

Jnst coenunennii Ip, HI, CrCls, PbO, (H20)n, CHa4
a) YKa)XUTE TUIl XUMHYECKOH CBS3H B MOJICKYJIax;
0) coCTaBbTE AIIEKTPOHHBIC CXEMBI 00pa30BaHMsI MOJIEKYJI C KOBAJIEHTHON
cBs3bt0. OnpeenuTe BaAIGHTHOCTh U CTETIEHb OKHCIICHUS;
B) U300pa3uTe 3JIEKTPOHHBIMU YPAaBHEHUSMH MIPOLIECCH 00pa30BaHuUs
MOJIEKYJI C MOHHOH CBSI3bIO;
) YKQXKHUTE TUI THOPHUIN3ALUY YIIIepoia B MOJIEKyJIe MeTaHa U
n300pa3uTe reoMeTpuUIecKyro GopMy MOJIEKYJIIbI, YKAXKUTE BaJICHTHBIN yTroJl.
Cdopmyanpyiite, Kak BU/J CBA3H BJIHsAET HA CBOMCTBA XMMH4Y€CKOI0 BellecTsa?

IIpakTnueckasi padora mo remeNe4:

((XI/IMI’I'-ICCKaﬂ CBA3b, CTpOeHI/Ie MOJ'IeKyJ'I»
3aganuel. a) Onpenenure TUIIBI XUMHUUECKUX CBSI3€H B MOJIEKYJIaX CIEAYIOIINUX

coenquHenuil: Sy; SiH4; CI-S=S-Cl; CoHs; BaO; N2

0) B COEIMHEHUSAX C MOHHOMU CBSA3BI0 N300pa3uTe MpoIecchl 00pa3oBaHMsI HOHOB M3 aTOMOB
U cXeMy 00pa30oBaHMsI HOHHOTO BEIECTBA.

B) B COCIMHEHUSX C KOBAJICHTHOM CBSI3bI0 COCTAaBbTE 3JIEKTPOHHBIE CXEMbl 00pa30oBaHUS
MOJIEKYII.

I) IOKaXHUTe, Kakue OpOUTaIu aTOMOB IPUHUMAIOT y4acTue B 00pa30BaHUU CBSI3U?

n) Onpenenute NOJSAPHBIE M HEMOJSPHBIE CBA3M, G U T - CBSI3U, TUN THOPUAM3ALUU
THOPUTHBIX CBA3EH.

) OnpenenuTe BaIEHTHOCTD U CTETIEHb OKUCIIEHUS SJIEMEHTOB.

3ananmue 2. [Tokaxxure MexaHu3M 00pa30BaHUS:

a) wona ruapokconus (HzO)" u3 wona H' u monexynsl H2O, ykaxkuTe BaJe€HTHOCTH M
CTENEeHb OKUCIIEHMsI aToMa Kuciopojia. M300pa3ute cxemy nepeKkpbIiBaHUS aTOMHBIX OpOUTaiei B
MOHE TUPOKCOHUS.

6) nona [Be(OH)s]* wu3 monexyn Be(OH); m tumpoxcum — mono (OHY), ykaxkmure
BAJIEHTHOCTH ¥ CTETIeHb OKUCIEHHS aTOMOB B TeTparuapokcobepuimiate [Be(OH)4]*

3ananme 3. J[aHbl 27I€KTPOHHbBIE KOHPUTYpaLUK BaJICHTHBIX 3JIEKTPOHOB JIByX XUMHUECKUX
AJIEMEHTOB:

... 4s? 4p*n 1st

a) OmnpenenuTe 1EMEHThI, KOTOPbIM COOTBETCTBYIOT IaHHBIE AJIEKTPOHHbBIE KOH(DUTypariun
BaJICHTHBIX JJIEKTPOHOB;

6) Hanummre ¢popmyity MOIeKyIbl, 00pa30BaHHOM aTOMaMH 3THX 3JIEMEHTOB.

B) Ompenenure TUI XUMHUYECKON CBS3M B OTOM MOJIEKYJIE, COCTaBbTE €€ JJIEKTPOHHYIO
dopmyiy u n300pa3uTe cxemy MepeKphIBaHUs aTOMHBIX OpOHTaJIEH.

r) YKaXuTe TUIT MOJIEKYJIbI.

3ananue 4. CoctaBbTe 3JEKTpOHHBIE (OpMyNBI aTOMOB: (TOpa, a3oTa, Opoma, kernesa,
HUKEJIS, KaJIbLIUA.

BaneHTHble 3JIEKTPOHBI pacHpeIeIuTe 0 OpOUTAIISM.

Omnpenenute BO3MOKHbBIE BAJIGHTHOCTH U CTENIEHU OKUCIICHUS 3TUX JIEMEHTOB.

OObsicHUTE, TOYEeMY BbICIIIAs CTETIEHb OKHCIEHUSI aTOMOB (TOpa, a30Ta, JKeJe3a U HUKEJs
HE COOTBETCTBYET HOMEPY I'PyMIIbI?



3aganue 5. J[aHbl AJIEKTPOHHBIE KOHUTYpallUK BaJE€HTHBIX 3JIEKTPOHOB XHUMHUYECKHUX

DJIEMEHTOB:
.68, ...3s%pt, ... 5s75p8, ... 4s24p*, ... 3d°4s?

a) OnpenenuTe 3IEMEHThI, KOTOPBIM COOTBETCTBYIOT JJAHHBIE AJIEKTPOHHBIE KOH(UT YLK
BaJICHTHBIX JJICKTPOHOB;

6) CocraBbTe 3JIEKTPOHHBIE (OPMYJIBI ATOMOB, PAaclpeAeTUTe JIEKTPOHBI 10 OpOUTATIIM,
OTIpeIeNINTE BO3MOKHBIE BAJICHTHOCTH M CTEIICHU OKUCIICHUSI.

B) CoctaBbTe (POpPMYJIbI OKCUIOB M THAPOKCUIOB, HA30BUTE MX, YKKUTE THUIIBI CBSI3EH
MEXJly aTOMaMU B MOJIEKYJIax.

r) Pacmonioxxure BhICIINE THIPOKCHIBI B IIOPSIIKE YBEIHMUEHUS KUCIOTHBIX CBOMCTB.

3apanue 6. OnpeneanuTe U3MEHEHHE MOISIPHOCTU CBSI3U B PSAAX MOJIEKYI:

a) PHs; H.S; HCI

6) H20; H,S; HoSe

B) HF; HCI; HBr; HI.

3amanue 7. Pacnonoxute npencrasiennsie Mojekyinsl: Clz; HoS; HBr; CO; NHz; BeH2 B
NopsiKe YObIBAaHUS MOJSPHOCTHU CBSA3H. Y KQKUTE, B MOJIEKYJIe KAKOTO COETMHEHUSI UMEET MECTO
sp — rubpuauzanus. CocTaBbTe€ DSIEKTPOHHYIO (OPMYITY STOM MOJEKYNbI, H300pa3uTe
MIEPEKPBIBAHUE ATOMHBIX OPOUTAJICH B MOJICKYJIE, YKAXKUTE THUIT MOJICKYJIBI.

Keiic-3aganue nmo teme Ne 4 «k KomnjiekcHbie coeIMHEHU D)

OnbiT. [lonyyenune u ucciaeqoBaHue CBOMCTB KOMIIJIEKCHOTO COeIUHEHMSI
cyabpara rerpaamvmunomenn (11)
PeakTuBbl: pactBop cynbdara meam 1 H., pacTBop xyopuaa Oapus 1 H., 0JOBO
MEeTAJNTNYECKOe, KOHIIEHTPUPOBAHHBIN pacTBOP aMMHAaKa.
[Tomectute B 2 mpobupku no 10 xamens pactBopa cyiabdara Meau u 100aBbTE B OJIHY

W3 HUX 2 KaIiu XJjiopuaa 6ap1/151, BO BTOPYIO — BHECUTC KYCOUCK I'PaHYyJIMPOBAHHOT'O OJIOBA.

[Tonyunte KOMIUIEKCHOE COEJUHEHUE MEU: JUIsl TOI0 BO3BMUTE B JIBE MPOOUPKH 110 5 -
6 xamenb cynbdara Menum W n00aBbTE M3OBITOK 25 % pacTBOpa amMMuaka OO TOJHOTO
pacTBOpPEHUS, BBIIABIIETO BHAYAJIE OCAKA.

B npoOupku ¢ KOMIIJIEKCHON COJbI0 J00aBbTE: B OJIHY U3 HUX 2 KaIlJld XJopujaa dapus,
BO BTOPYIO — BHECUTE KyCOUYEK I'PaHYJIMPOBAHHOIO OJIOBA.

3aganue. 3anUIINTEe JaHHBIEC OMBITA.

1) Kakue n3menenus B mpoOupkax B XoJie onbiTa Bel HabmogaeTe?

2) CocTaBbTe ypaBHEHHUS OCYUIECTBUBIINXCS PEAKIINI MEX/y BEIIeCTBAMHU:

cynbdaToM Meau U XJI0puoM dapus,

cynb(}aToM MEeIH U OJTOBOM,

cynbdaToM Meau 1 aMMHAKOM ¢ 00pa30BaHUEM KOMILJIEKCHOTO COEAMHEHUS
cyiabdparom tetpammuuamenn (1) u xmopumaom 6apwus,

cyiabpatom tetpammuuamenn (1) u omoBom.

3) Kakas u3 BbllIeykazaHHBIX peakiuil He nporekaer? [louemy?

4) O0bsAcHUTE, B UEM pa3IMyUsl B XUMHUUECKUX CBOWCTBAX MPOCTOM U KOMILJIEKCHOM conn?

5) JlaiiTe MONMHYI0 XapaKTEPUCTHUKY KOMIUIEKCHOTO COCIMHEHMSI, YKa3aB — BHYTPEHHIO U
BHEIIIHIOIO c(epbl, KOMILIEKCO0Opa30BaTeb, JIUTaH Ibl, KOOPIUHALIMOHHOE YHCIIO.

6) VY4uTheiBas, 4YTO JaHHbIE 10 MOJAPHOHW 3JIEKTPOIPOBOJAHOCTH pacTBOpa
KOMIIJIEKCHOTO COEJUHEHHUS YKa3bIBAIOT Ha AMCCOLMALIMIO €T0 HAa 2 NOHA, HAIIMILINTE YpaBHEHUE
€ro 3JIEKTPOJUTUYECKON TUCCOLUALIHH.

7) Ha ocHOBaHWM TPOBENEHHBIX OIBITOB CQOPMYIUPYHTE BBHIBOJI: KaKHe HWOHBI
KOMILJIEKCHOT'0 COeJHHEHUsI — BHYTPeHHel WM BHellIHeil cepbl MOTYT BCTYNaTh B peaKUMH



HOHHOI'0 00MeHAa?

Keiic-3apanue mo teme Ne 5
«PacTBOpBI: pacyeTHbIA NMPAKTUKYM). «PacTBOpPBI YJIEKTPOJIUTOB)

CoopmyampyiiTe ciieayomue NOHATHS, IPeJcTaBbTe GOPMYJIbHbIC BHIPAKEHUS
MaccoBast 10J11 paCTBOPEHHOT'O BEILLECTBA, MOJIAPHAs KOHLEHTpALMs, MOJIIpPHAs KOHLIEHTpaLHsl
9KBHUBAJIEHTOB, MOJISUIbHAs KOHLEHTpalMs, TUTP PacTBOpa, IUIOTHOCTh PacTBOpa, apeoMETp
(Ha3HaueHue), KPUCTAIIIOTUAPAT.
3aganue. 1.M3yunte TeopeTnyeckuii MaTepuall o JaHHOU TEME;

2.PemuTe 3a1auu Ballero BapuaHTa, OTHOCSIINECS K U3y4aeMOl TEME.

Oneit 1. XapakTtep guccounanuu rugpoxcuios. Ilosyyenue ruipokcuia Maruus

PeakTuBbI: pacTBOp XjopHaa MarHus 1 H., pacTBOp TMAPOKCHAA HaTpus 1 H., pacTBOp
COJISTHOM KHUCIIOTHI | H.

Boinosinenue onbiTa. B 1Be mpoOupku BHecuTe 1o 5-6 kamenb | H pacTBopa XJopHia
Marausi ¥ J00aBbTe B KaXIyIO0 10 5-6 Karenb 1H. pacTBOpa TUIpOKCHU/Ia HATPHSI.

B niepByto npobupky k ocanky no6assre 8-10 kanens 1 H pacTBOpa CONSHOM KUCIOTHI, a B
apyryto 8-10 kanens 1 H pacTBOpa r’uApOKCHUIA HATPHUSL.

3aganue. 3amUch JAaHHBIX OMNBITA

1) Kakue npusnaku peakuunii Ber Habmronaere? B kakom ciryyae Habro1aeTest pacCTBOPEHUE
ocanka?

2) Hanumure MoJIeKyNspHbIE U HOHHO-MOJIEKYJISIPHBIE YPABHEHUS! PEaKIUU:

NOJTy4EHHS THAPOKCUIA MarHus;

THJIPOKCHA MarHus C COJITHOW KHCIIOTOM,

TUJIPOKCUJA MarHusl € THIPOKCUIOM HaTpUs.

Kakas peakuus He mpoTekaer?

3) KakoB xapakTep JAMCCOLMAIMM THAPOKCHAA MarHus? 3anuinTe ypaBHEHUE
JMCCOLMALIMY TUAPOKCH]IA MAarHHUS.

Omnpit 2. [Tosry4yeHHe ¥ ¢BOHCTBA TNAPOKCH/IAa ITHKA

Boinosinenue onbiTa. B 18e mpobupku BHecuTe 1o 5-6 kanens 0,5 H pacTBopa cynbhara
[IMHKa U J00aBbT€ B KXY MO 2 Karuid 2 H pacTBOpa TUIPOKCHIA HATPUS O MOMEHTA
oOpa3zoBaHusi ocagka. B mepByro mpoOUpKY K OcCaaKy [100aBbTe€ MO KalliiM 2 H PacTBOP
XJIOPOBOJIOPOJTHOM KHCIIOTHI 10 PACTBOPEHHUS OCajiKa, a B APYryl0 — HM30BITOK 2 H pacTBOpa
TUAPOKCHIA HATPUS J0 TTOJTHOTO PACTBOPEHUS OCAJIKa.

3aganue. 3anuch JaHHBIX ONBITA.

1) Kakwue npusHaku peakuuii Ber Habmronaere?

2) Hanuimmre MONEKYJISIpHBIE © MOHHO-MOJIEKYIISIPHBIE YPABHEHUS PEaKITHiA.

3) KakoB xapakrep TUCCOIMAIK THAPOKCHIA ITMHKA? 3alUIINTe YpaBHEHUE JUCCOITUAIINN
THIPOKCHU/IA ITUHKA.

OmnpIT 3. Biausinue cosm ¢1a00ii KHCJI0THI HA IUCCOLUAIUIO ITON KUCIOThI

BoinosiHeHnue onbiTa. B 1Be mpoOupku BHecuTe 1o 5-7 kamnens 0,1 H pacTBOpa yKCyCHOM
KHUCTOTHL. B kaxayro mpobupky mpubaBbpTe OJHY KaILII0 HHIXKATOPa METUIIOBOTO OPaH)KEBOTO.
OnnHy NpoOUPKY ¢ YKCYCHOM KUCIIOTOW OCTaBbTE B KAUECTBE KOHTPOJIBHOMU, a B IPYT'YI0 BHECHTE
3-4 MEKpOIITIaTe sl KPUCTAILIIOB alleTaTta HaTpus U IepeMerianTe pacTBOP CTEKISTHHOM MaJIOYKOH.

3aganue. 3anuch JAHHLIX ONLITA.

1)Kakwvie mpusHaku peakiuii Ber Habmo1aere?

2)Hanuimre MOJEKYIAPHBIC U HOHHO-MOJICKYJISIPHBIC YPABHCHUS PEAKIIHA.



3) ChopmymupyiiTe BBIBOJBI O BIUSHUU COJM CJIA00W KUCIIOTHI Ha JUCCOIUAINIO 3TOMN
KHCJIOTHI.
OnbIT 4. Biusinue coJim ¢;ia0oro 0CHOBAHHUS HA JIMCCONUALMIO ITOT0 OCHOBAHUS

Boinosinenue onbiTa. B 1Be npoOupku BHecuTe 1o 5-7 kanens 0,1 H pacTBopa amMmMHaKa.
B xaxnayro npobupky npubaBbTe OJHY KaIUTIO pacTBopa WHAMKaTopa Qenondranenna. OgHy
npoOUpPKY ¢ paCTBOPOM aMMHaKa OCTAaBbTE B KaueCTBE KOHTPOJBHOH, a B Ipyryto no0aBbTe 3-4
MUKPOIIIATEIIsE KPHUCTAIJIOB XJIOPU/Ia aMMOHHS U TIepeMelaiTe pacTBOP CTEKISTHHON MaJIOYKOM.

3aganme. 3anuch JAHHLIX ONLITA.

1) Kakue npusHaku peakiuii Bel Habmomaere?

2) Hanuimure MoOJeKysISIpHbIE B HOHHO-MOJICKYJISIPHBIC YPaBHEHUS PEAKIIHUiA.

3) ChopmynupyiiTe BHIBOJIBI O BIUSHUH COJIA CIa00T0 OCHOBAHUS Ha TUCCOLIUAIIUIO ATOTO

OCHOBaHHUSI.

Keiic-3apanue mo Teme Ne 5

«I'mapoJus cosieil. BogopoaHblid moKa3aTe/ib»

OnbIt. «'mapomns costeil. Onpenesienue PH pacTBOpoB pa3jIMYHBIX [0 COCTABY
TUAPOIU3YIOIIUXCS COJIei»

PeakTuBbl: pactBop cynbdara amomuaus 0,5 H., pacTtBop xsopuaa Harpus 0,5 H.,
KPUCTANIMYECKUN CyIb(MUT HATpus, KPUCTALIMYECKUI KapOOHAT HATpHs, AUCTUILIMPOBAHHAs
BOJA.

BbinosiHenue onbiTa. CHavyana MpUroToBbTe pacTBOPBI KapOoHaTa U cyab(uTa HaTpHsl, IS
Yyero BHECUTE MO | ImmaTesnto cosieil B OT/eNbHbIE TPOOUPKU U 100aBbTE 5 MJI IMCTUIUIMPOBAHHOM
BOJIbI, TIATEIBHO BCTPSIXHUTE.

B 5 npo6upox naneiite mo 10 xanens: B 1-10 - TUCTUJUTMPOBAHHOM BOJIBI, BO 2-10 — PacTBOpa
cynb(aTa alfOMUHUSA, B 3-10 — pacTBOpa CyJb(pHTa HATpUs, B 4-10 — pacTBOpa XJIOpUIA HATpHs, B 5-
10 — 5 Karienb kapOoHaTa HaTpusl U S Karenb Cylb(ara aTFOMUHUSL.

B kaxyro mpoObupKy MOJIOXKHUTE M0 KYCOUKY YHUBEPCATbHON MHMKAaTOPHOM OyMaru.

3ananus. 3anuchb JaHHBIX ONBITA.

1) CpaBHuTe OKpacky Oymaru B pacTBOpax CoJiell ¢ ee OKpacKoii Ha mikaie 3HadeHuit pH. ITo
W3MEHEHUIO OKPACKH CETIAUTE BBIBOJ O PEAKLIMH CPENIbI B pACTBOPE KAXKI0M COMH.

2) Kaxue nzmenenus HaOmozaroTes B 5-it mpobupke? Kakoe BeliecTBO BhINAJIO B BUE 0CA/IKa U
BBIJIEIINIIOCH B BUJIE ITy3bIPHKOB raza’?

3) CocraBbTe ypaBHEHUS PeakLii B MOJIEKYISIPHOM U HOHHO-MOJIEKYJIIPHOM BHJIE:

THIPOJTH3a CYIb(aT aTFOMUHMS,

TUAPOIH3a CyIb(pHTa HATPHS,

THJIPOJIN3a XJIOPHUIA HATPHS,

00pazoBaHus U THAPOJH3a KapOOHATA AITFOMHUHMS.

Kakast peaxuust He mpoTekaer?

4) 3anonHuTe TAONIMILY, YKa3aB CBEACHHUS O TUTIAX THPOIN3a

Conb oOpa3oBaHHast [Tprmep pH Oxpacka
COJH YHHUBEPC.
WHIUK.

CwibHbIM ocHOBanueM | (CiaboH KHCIOTOM
CnabwiM ocHoBaHMeM | CHIBHOM KHCIIOTOM
CaObIM OCHOBaHHEM Cnaboii KHCITOTOM

CunbpHbIM ocHOBaHWeM | CHIIBHOM KHCIJIOTOM

Keiic-3aganue mo reme Ne 6



«OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbIE PEAKIMHU € YYACTHEM CJI0KHBIX BellleCTB

OnbiT. Bausinue pH cpenbl Ha XapakTep BOCCTAHOBJIEHUS] IEPMAHTAHATA KAJIUS

PeakTuBBI M MaTepHaJIbI: PacTBOp NepMaHranara kanus 0.5 H, pacTBOp CEpHOM KUCIIOTHI
2 H, pactBop rugpokcuja kanusa 0.05 H, HUTPUT KaKsg KPUCTAJUIMYECKUH.,IUCTUIIMPOBAHHAS
BO/1a, IPOOMPKH, MUKPOILIIATENb.

Boinosinenue padorsl. B Tpu npoOupku BHecuTe 1Mo 3-4 Karid pacTBOpa NepMaHTaHaTa
kamusa (KMnOs). B mepByro npobupky mpob6aBbTe 2-3 Kariud 2H. pacTBOpa CEPHOM KHCIIOTHI, BO
BTOPYIO - CTOJIBKO 7€ BOJIbI, B TPETHIO - TaKoe ke KojauuecTBo ruapokcuaa kanus (KOH). Bo Bce
TpU TPOOUPKH BHECUTE IO JiBa MHKpommnareias Kpuctamumdeckoro Hutputa kamus (KNO2) u
nepemMeniaiTe pacTBOpbl A0 MOJHOTO PacTBOPEHHsS KpUCTaOB. Yepe3 3-4 MUHYTHI OTMETHTE
M3MEHEHUE OKPACKH B IPOOUPKAX.

3anuch JaHHBIX ONBITA.

1. Hanumure YpaBHEHUA peakumit BOCCTAHOBJICHUS IepMaHraHara
KaJIusl HUITPUTOM KaJlusl B KACJIOW, HEUTPAJIIbHOM U IEIOYHOM CpefaxX, yYUuThIBas, 4YTO

non MnO ' - umeer duosneToByIo okpacky, o MnO 3~ - senényio, mon Mn?* - 6ecriseren, MnO;

- 0caJIoK Oyporo IBeTa.
2. MeTo10M 3JIeKTPOHHOTO Oaianca moaoepute K03 UITMCHTHI.
3. VKaKUTe OKUCIUTEb U BOCCTAHOBUTEJIb, IIPOLIECC OKHUCIICHHUS U BOCCTAHOBJICHHUSL.
4. J1o KaKo¥W CTETNIEHU OKHMCIICHUSI BOCCTAaHABIMBAETCSA IEPMAaHraHaT Kajus B PacTBOPaAXx,

umerommx pH > 7, pH = 7, pH < 7? CkoJIbKO OKHCIUTEIbHBIX 3KBUBAJICHTOB COJEPKUTCS B |
Mosib KMNO4 B Ka)K10M U3 3TUX Cly4daeB?

Keiic-3apanue nmo Teme Ne 6
«OKHMCANTETBLHO-BOCCTAHOBHUTE/ILHbIE PEAKIMHU ¢ YYACTHEM MPOCTHIX

BEIIECTB - METAJLJIOB»
OmnpiT 1. OTHOLIEHHE METAJIJIOB PA3HOH AKTHBHOCTH K KHCJI0TAM-OKHUCJIUTEISAM,
KHCJI0TAM-HEOKHUCIUTEIAM H PACTBOPAM LUeJI04eil.
A) XuMH4YecKHe peakiuil MeTa/UI0B ¢ KOHICHTPHPOBAHHOM CEPHOIl KHCJIOTOH

Konyenmpuposannas cepnas kucioma 3a cuenm MakKCUMAIbHOU NOJONCUMETbHOU CIENneHU
OKUCTIEHUSL YEHMPATIbHO2O dNIeMEHMA SAGNACMCSL KUCIOMOU-OKUCIUMENEM.

Ilpu e3aumooeticmeuu KonyenmpuposanHou ceprou xuciomel H2SOs4 ¢ memannamu
B03MOACHBIMU NPOOYKmMamu eoccmanosnenus sesiomes: SO2; S; HaS. Cmenens 6occmanoenenus
S* 3asucum om axmuenocmu memannos. Hanpumep, KOHyeHmpuposannas cepuas KUCIOmd
80CCMAHABIUBACTNCSL:

a) neakmugHvlMu Memaniamu 0o SO2;

0) memannamu cpeoneu akmugnocmu (mexcoy Mn u Hz) nocnedosamenvsuo om SOz oo S°

8) akmusHviMu memaniamu (cmosiwuu aesee Mn) 0o HaS

Ha memannwvt Cr, Fe, Al, Au, Pt H2SOu(k) ne oeticmeyem npu HU3Kux memnepamypax.

BoinosHenue. [Tomectute B TpU IPOOUPKH MO KYCOUKY METAJUIOB — MEJIU, IIAHKA U MarHusl.
B kaxmayro nmpoOupKy 100aBBTE CepHyIO KUCIOMY KOHYEHMPUpOSaHHYio, YTOOBI OHA TOKpPHLIA
MeTasutbl (paboTaiTe B BBITSHKHOM IIKady MPY BKIFOYCHHOW BEHTHIISIIHNH! ).

3aganue. 3anuch JAHHLIX ONbBITA.

Ornuimre HaOIIOASHUS.

CocTaBbTe YpaBHEHUS] COOTBETCTBYIOIIMX PEAKITUIA.

+6



Cu® + HoSO4(x) —
Zn° + H2S04(x) —

Mg°® + H2SO4(x) —

PaccraBrTe KOB(I)(bI/II_II/IeHTBI MCTOAOM JJICKTPOHHOI'O OanaHca. YKaKuTe BOCCTaHOBHUTCIIb,
OKHCJIINTECIIb, a TAKXKE IIPOLUECChI OKHUCICHUA 1 BOCCTAHOBJICHMS.

b) Xumnueckue peakunuu MeTAJLJIOB ¢ pa30aBJIeHHOH CEPHOM KUCI0TOM

[TomecTuTe B TpH MPOOMPKHU MO KYCOYKY METAJIOB — MEJIH, IMHKA U MarHus. B xaxmayro
pOOUPKY T00ABBTE CepHYIO KUCIOMY pa3dasieHHyo, 9TOOBI OHA TTOKPhLIa MeTauibl. B Mosekyne
pa30aBJIEHHOM CEPHOM KUCIOTHI POJIb OKMCIIUTEINS BBIIOIHIET HOH Bogopoaa H.

3aganue . 3anuch JaHHBIX ONBITA.

Onumure HaOmoaeHus. CocTaBbTe YpaBHEHUS HPOMEKAOWUX COOTBETCTBYIOLIUX
peakuuidi. PacctaBpTe  KOI(PPUIMEHTHI METOAOM  JJICKTPOHHOro  OamaHca.  YKaKUTE
BOCCTAaHOBUTEJIb, OKUCIIUTEIb, & TAK)KE MIPOLIECCH OKUCIICHUSI U BOCCTAHOBJICHHUS.

Cu® + H2SO4(pazd) —
Zn° + HS04(paz6) —
Mg° + H2SOa4(paz6) —

B) XuMuveckue peakiui MeTaJIOB €O 1IeJI0YaMH

C pacmeopom wenouu 63aumooeticmeyiom Memaiivl, OKCUObl U 2UOPOKCUObL KOMOPbIX
obnaoarom amghomepHvIMU CEOUCMBAMU.

BoinosaHenue 3aganus. M3 tpex npenioxeHHbIX B onblTax A U b merannos BeiOepute
MeTaJljl, UMEIoLUi aM(oTepHble CBOMCTBA CBOUX OKCHJIOB U TMJIPOKCHJIOB, IIPH 3TOM CTOSIILIUMN
JI0 BOJIOPO/Ia B pSAY CTaHAAPTHBIX AJIEKTPOJHBIX MOTeHIIMAI0B. OycTUTe METall B IPOOUPKY C
pacTBOPOM T'MAPOKCUAA HATPHUS.

3aganue .3anuch JaHHBIX ONBITA.

Onwumure HabmoneHus. CocTaBbTe YpaBHEHUE COOTBETCTBYIOLIEH peakuuu. B nmpoaykrax
peakuuu 3Toro Metamuia ¢ pactsopoM menoun NaOH ykaxure ero pacmeopumyio KomMnieKcHyro
conw. PacctaBbTe K03()(PULIMEHTH METOJIOM 3JIEKTPOHHOTO OayiaHca. YKaKuTe BOCCTAHOBHUTEIb,
OKHCJIUTENb, a TAKXKE MPOLIECCHI OKUCIEHUS U BOCCTAHOBJICHUS.

Keiic-3amganue mo teme Ne 7 «"ajspbBaHMYeCKHE DJIEMEHTHI»
Onbir 1. TanbBaHuyeckuii 3jemMeHT TUnNa Jlanmdias-SIkodnm ¢ KOHIEHTPAUMOHHOM
noJisipu3anuei
IIpuGops! u peakTuBsbl: pactBopbl: CuSOs, 1 H, ZnSO4, 1 1, KC1 (Hack.); 31€KTpOAbI —
[IMHKOBBIM U MEIHBINA; BOJBTMETP; CTaKaHbl BMECTUMOCTHIO 200 M, MONOCKH (HIBTPOBAIBHOM
Oymarm.
BoinosiHeHue padoThl. O3HAKOMBTECH CO CXEMOH TralbBaHUYECKOTO HIIEMEHTA!



JlBa crakana Ha 200 cm® (1), snexTpomsl (2), COEAMHUTENBHEIE TPOBOA (3), ITEKTPOIUTHEII
MOCTHK (4), rasibBaHOMETD (95).

B nBa crakaHa HayeiiTe pacTBOPbI OJMHAKOBOM KOHIIEHTPALUH I MoIB/ M
B IIEPBBI — cynb(aTa MUHKA, BO BTOPOH - Cyib(ara Menu.

Onycrture B pacTBOPbl CBOMX COJIEH LMHKOBYIO U MEIHYIO IUIACTUHBI, COEAUHHUTE MX
MOCPEACTBOM MEJIHOI MPOBOJOYKU C TallbBAHOMETPOM, COOIIOAasl MOJSAPHOCTU. «3aMKHHUTE)
pacTBOpbl B CTaKaHaxX AJIEKTPOJUTHBIM MOCTHUKOM, 3allOJIHEHHBIM HACBIIEHHBIM PacTBOPOM
xmopuaa kanust KCI, mpuroroBieHHOM Ha arap-arape, T.€. 3aMKHHTE TajbBaHHYECKYIO IICIIb.
UYepes msTh MUHYT TOCJIE 3aMbIKaHUS 1M U3MEPhTe BOJIBTMETPOM HAIpsKEHHE PadoTaroIIero
3JIeMEHTAa (TOYHEE Na/IeHUE HAIPSDKEHUS, 3aBUCALIEE OT CONPOTUBIICHUSI TaJIbBAHOMETPA).
3ananue. 3anuch JaHHBIX ONbBITA.

1) 3aduxcupyiite nokazanust BoabT™MeTpa: Epaxrna = B,

2) PaccuMraiiTe TEOPETUUECCKH HAIMPSDKCHUE TaTbBAaHUYECKOrO OJIEMEHTa, IOJIb3YsCh
3HAYEHUSAMH CTaHAAPTHBIX AIEKTPOAHBIX MOTEHIUAIOB Ereop = B,

3) Beramciure KITJ[ usydaemoro ramsBannueckoro snemenTa: KIT/ = Egacr./Ereop. 100 %.

4) OObsCHUTE TPUYHHY BO3HUKHOBCHHUS IBOMHOTO DJIEKTPUYECKOTrO CJIOSI HA TPaHHMIIE
METAJIJI-PACTBOP €0 COJIU Ha HIMHKOBOM M METHOM JJIEKTPOAAX.

5) CocraBbTe ypaBHEHHS PEAKIIHiA, IPOTEKAIOIINX HA DJICKTPO/Iax raJlbBAHUUECKOTO JJIEMEHTA,
Y CyMMapHOE YpaBHEHHE XMMHUYECKON PEAKIMH, B PE3YJIbTaTe KOTOPOM BO3HUKAET dJIEKTPUYECKHUN
TOK B JJAHHOM 3JIEMEHTE. Y KOKUTE THUIl PEaKI1H.

6) Iloscaute, mouemy Ha mpakTuke DJ[C TamTbBaHMYECKOTO AJIEMEHTa MEHBINE, YeM
TEOPETUYECKH pacCUMTaHHAs BEIMYMHA?

7) SIBnsieTcsi JaHHBIN ralbBaHUYECKH d71eMeHT 00paTuMbiM? OTBET MOTUBUPYHTE.

8) YkaxuTe, MpH KaKkuX YCIOBHSX pabOTa JAHHOTO TajlbBAHUYECKOTO 3JIEMEHTa MOXKET
IIPEKPATUTHCSA?

9) Kakyto posb B paboTe raibBaHU4YECKOT0 3JIEMEHTA BBITIOIHSET AJIEKTPOIUTHBIA MOCTUK?

OnbIT 2. U3ydyeHnue padoThl KOHIEHTPAIMOHHOIO IAJILBAHMYECKOI0 3JIeMeHTa

Boinoinenue padornl. B 1Ba crakanumka HanmeldTe pacTBOpPHI CynbdaTa IIMHKA pa3HOM
KOHIIEHTpAIlUU: TIEPBBIN C KOHIIEHTpauuen 1 MOJ'IB/)IM3, BTopoi - 0,001 MOJTB/IIM®:

OnycTuTe B pacTBOpPHI LIMHKOBBIE IMOJOCKH, COCAMHUTE UX IMOCPEACTBOM IPOBOJIOB C
raJIbBAHOMETPOM, COOJTI01ast TOJIIPHOCTH.

Coenunure pacTBOpHl B CTaKaHaX dSJIEKTPOJMTHBIM MOCTHKOM, 3allOJIHEHHBIM
HACBIIIEHHBIM pacTBOpoM xjopuaa kaus KCI.

3amanue. 3anuch JAaHHLIX ONBITA.

OTKJIOHSIETCS JIU CTpeJiKa rajibBaHoMeTpa’?



Paccuuraiite Teopetnueckoe 3HaueHue IDJ[C ATOro s3jnemMeHTa M CpPaBHHUTE PACUETHBIC
JAaHHBIC C OIIBITHBIMHU BC€IIMYMHaAMUN
CocraBbTe cXeMy KOHIIEHTPALIMOHHOTO raJIbBAHUYECKOTO AJIEMEHTA:

(-)Anon (+)Karon

CocTtaBbTe 3J€KTPOHHO-UOHHbIE YPAaBHEHUS, IPOTEKAIOLIME B [TOJYJIEMEHTAX: Ha aHOJIE;
Ha KaToJe.

Brruncivre noteHUMaN KaXXA0T0 3JIEKTpoAa Mo ypaBHEHUIO HepHera, mons3yach
T8,6JII/IL[Cﬁ CTaHAAPTHLBIX JJICKTPOJAHBIX IMOTCHIIMAIOB

Paccuuraiite 3/1C KOHIEHTPALIMOHHOIO I'aJIbBAHUYECKOTO JIEMEHTA.

Keiic-3aganne mo teme Ne 8 «J1eKTPOJIN3 PAaCTBOPOB COJIEiD)
OnpIT. DJIEKTPOJIN3 PACTBOPA HOAUAA KAJTUA C MHEPTHBIMH 3J1eKTPOJAAMH

O6opynoBanue u Mmatepuannl. 1. Bombramerp ['opmana (pucyHok ) 2. McTounuk
nocrossHaoro Toka. 3. Moaua xamus KJ (10 %-sr1it pactBop). 4. Kpaxmai (1 %-b1it pacTtBOp).

Boinosnenue. B npubop HazeiiTe pacTBOp HOAMIA KK U 100aBbTE HEMHOTO pPacTBOpa
Kpaxmana. Bxmrounre TOK. Uepe3 HECKOIBKO CEKyHJ Ha AaHOAC HOSBISCTCA CHHSASA OKpAacka,
XapakTepHas JJIs M0Jla B IPUCYTCTBUU Kpaxmalla.

3aganue. 3anuch JAHHBIX ONBITA. DJIEKTPOIN3 BbIpa3suTe ypaBHeHussMu OBP: Ha katozne
U aHOJIE, & TAK)KE CYMMapHOE YPaBHEHUE PEAKLIMH.

I[Ipu  momp3oBanmm  BoJbTameTpoM ['odmana  Bomopon
00HapyXUBAETCS MOPKUTAHUEM, & KHCIIOPOJ — BOCINIAMEHEHUEM TIEIOICH TyYNHKH.

OnbIT 3. DJIeKTPOJIN3 pacTBOpa cy/b(ara Meau ¢ HepacCTBOPHMbIM aHO0M
Boinoinenune. B U-ob6paszHyro TpyOKy (dnekTponusep) Haneite no mosoBunbl 0,1M

pacTBop cynbdarta Menu. B oba koseHa omycTuTe rpadUTOBBIE IJIEKTPOJIbI, COCTMHEHHBIE C
BBINIPAMUTENIEM. BhINpsIMUTENs MOAKIIOYUTE B CeTh. B TeueHue 3-4 MUHYT 4epe3 DJIEKTPOIUT
MIPOITYCTUTE IJICKTPUUECKHUH TOK.

3aganme. 3anuch JaHHBIX onbITa. OTMETHTE, UYTO HA aHOJIE BBIACIISIECTCS T'a3, a Ha KaToJe
KpacHbld Han€T Meau. CoCTaBbTE CXEMY JJIEKTPOJIM3a PacTBOpa Cyibdara MeIu, HAMHUIINTE
YpaBHEHUS peaklnii aHOAHOTO M KaTOJHOTO MPOILIECCOB.



OnbIT 4. DJIeKTPOJIHU3 pacTBOpa cyJb(paTa Meau ¢ pACTBOPUMBIM aHOAOM

Boinoinenue. Ilomensiite monocHOCTh 23JieKTpoAoB B ombite No 3. Ilpomyctute
ANeKTpUUeCcKuil TOK. POk aHO1a Teneph BBITIOIHIET Me/lb, HAKOIUJICHHAs! Ha KaTojie B onbiTe No 3.

3ananue. 3anuch JaHHBIX ONbITA. OTMETHTE, YTO MaTepUal aHO/1a (HAKOILJICHHAsI ME/Ib)
nepeHocuTcs Ha karoa. CocTaBbTe ypaBHEHMs peakLUii aHOJJHOTO U KaTOAHOI'O IIPOLIECCOB.

Keiic-3aganune mo Teme Ne 9

« KOppO3I/Iﬂ H 3allluTa METAJJIOB U CIIJIaBOB»
OmnbiT 1. Koppo3us npu KOHTAKTe ABYX Pa3HOPOJHBIX METAJLIOB.
HccnenoBanue MexaHu3Ma 3J1eKTPOXHUMHUYECKO KOPPO3UM MeTAJJIOB

PeakTuBBI M MaTepUaJIbI: IIMHKOBAS U MEHAS TUIACTHHBI € 3aKUMOM; 2 H pacTBOp H2S04,
JUCTUIIIIMPOBAaHHAs BOJA.

BoinosiHeHue. 3aM0THATE XUMHUYECKHI CTAKaHIMK Ha 2/3 pacTBOPOM CEPHOM KHCIIOTHI.
Onycture B pacTBOp LMHKOBYIO M MEAHYIO IUIACTHHBI, Cleisd, 4YTOObl IUIaCTUHBI HE
KOHTAKTHPOBAIU APYT ¢ ApyroM. 3a)uKCHpOBaTh BbIAEICHNE BOJOPOJa HA OJJHON U3 IJIACTUH.
CoenuHuTE € MOMOILBIO 3aKMMa LUHKOBYIO UM MEJHYIO IJIACTHHBI, Cle/s, YTOObI IJIACTHUHBI
KOHTAaKTHPOBAIU APYT ¢ ApyroM. Yto uzmenunocs? Ilouemy?

3ananue. 3anmich JAHHLIX ONbITA.

1) Cnenaiite BBIBOJIBI, 10 KAKOMY MEXaHU3MY MPOTEKAET KOPPO3Usl METalllla B Pa3HbIX CIIydasx:
IIPY 3aMKHYTOM ¥ PAa30MKHYTOM LIETIM I'aJbBAHUYECKOrO 2JIEMEHTA.
2) Hanumure cxeMmy KOppO3UH LIMHKA B IPUCYTCTBUU MENIU B KUCIIOTE.

OnbIT 2. Koppo3ust OLMHKOBAHHOIO U JIY’KEHOTI'0 JKeJie3a B KHCJION cpene

Boinosanenue . B nBe npoOupku HanelTe Ha 1/2 ux o0beMa AUCTHIIIIMPOBAHHON BOABI, U
no6aBbTe 1O 2-3 KA 2 H pacTBopa cepHoil kuciaoTel U rexcannanopeppara (I11) xamus
K3[Fe(CN)s], KOTOpHIii IBISIETCA UyBCTBUTEIbHBIM PEAKTUBOM Ha HOHBI Fe2* | ¢ KoTophiM naeT
CUHee OKpamuBaHue. PacTBopsl ~ Xopomio  mnepeMemanTe naioykoil. B oany mpoOupky
nomectuTe 2-3 Kycoyka JIy)KEHOro >Kele3a, a B JpYryl0 - OIIMHKOBaHHOTO  JKele3a
(mpenBapUTEIbHO HAPYLIMB MOKPBHITUS HAXKJIa4YHON OyMaroi B AByX cllydasix).
3ananme. 3amMch JaHHBIX onbITA. B Kakoil mpoOupke chmycTs BpeMsl MOSBUIOCH CHHEE
okpamuBanue? CoCcTaBbTE CXEMY KOPPO3UU OLIMHKOBAHHOTO JKEJIE3a C HAPYLIEHHBIM IIOKPBITHEM
B KHcIoi cpene. CocTaBpTe CXEMY KOPPO3HMH JIYXKEHOIO JK€jle3a C HapyLIEHHBIM IOKPHITHEM B
KHCIION cpefie. YKaKUTe NEPBUYHBIE U BTOPUYHBIE IPOAYKTHI dJIEKTPOXUMHUUECKON KOPPO3HH, a
TaK)Ke, KAKHE MOHBI B KUCJION CPEZE BBIOJHSAIOT POJIb Aenosspu3aropa’?

3agaHus 118 KOHTPOJIbHOI padoTnl Ne 1(mmo Temam Nel -4)

(15 BapuanTos)
Tema 1: Kinaccugukanusi HeopraHu4ecKUX COeANHEHUH

Bapuant

Harmmre ypaBHeHVsI peakiii B COOTBETCTBAM C LICTIOUKOM TIPEBPALLICHUH, JANTE HA3BAHMS
TIPOIYKTAM PEAKLIMK:
Al—Al> (SO4)3—Al (OH)3 + NaOH —? —AIClz—Al (OH)3

Tema 1: OcHOBHBIC HOHATHSA M 32AKOHBI XUMHH

3anoiaHuTe TabIuIly, BCE PaCYEeThl MPUBEIUTE HIKE TAOTUIBL.



BerectBo M, m,t | n,moms | V,n N Mk Mygs.
r/MOJIb (1.y.)
HNO3 - 3

Tema 2: DHeprernka XuMH4YeCKHX IIPOLECCOB
1.Mcrione3ys CrpaBouYHbIC JaHHBIC TaOIMIBI, ONPEICIUTE H300apHbIii TeroBoit s3ddext AH 08

XUMHYECKOH PEaKuy Ball€ro BapruaHTa
CoHaw) + 3021) <> 2CO2) + 2H200x)

C;[enai/'ITe BBIBOJl O BBIACJICHUH UJIK MOTTIOCHUHN TCIIJIOTHI B IIPOLCCCC PCAKIIUH.

Bemectso | Cocrosinue AH% xoe

MOTb

C2Ha r 52,280
CO2 r -393,510
H.0 xK -285,950

Tema 2: CkopocTbh XMMHYECKON peakunu. XUMHYECKOe pABHOBECHE
Bapuant
A)l. Kax mMeHHTCS CKOpOCTh MPSIMON PEAKITAM

CaOqs.) + CO2(r.) «» CaCO3(1B.)

©CJTM YBEJIMUMTH JIARTICHHE B CHCTeMe B 3 paza?

2. Harmmmre KMHETMYEeCKHE YPaBHEHHST CKOPOCTEH MpsIMOI PeakIvu, 0OpaTHOM peaKiif

U BbIPOKEHME KOHCTAHTHI PABHOBECHSL.

3.Cpopmympyiite 3aKOH JEHCTBYFOIIIX Macc.

4. OrpenieniTe, B KaKyr0 CTOPOHY CMECTUTCSL XMMUUYECKOE PABHOBECHE ITPH YBEJTMUEHUN KOHIIEHTPALIMH
TIEPBOIO MCXOJTHOIO BEIIIECTBA, I YMEHBILIEHHSI JIABTICHVSI B CHCTEME.

5. Chopmympyitre mprHin Jle-ILarenme.

Tema 3: Crpoenne aroma

Bapuanr

1. Ucxos 13 MOJI0KEHUS 3JIEMEHTOB B IEPUOIUUECKON CUCTEME, JANUTE MOJTHYIO XapaKTePUCTUKY
aToma: a) HUKeJs.

2. CoctaBbTe GOPMYIBI OKCUIOB U THAPOKCHIOB DJIEMEHTOB TPETHETO MEPUO/IA, OTBEUAIOIINX MX
BBICIIEH cTeneHn okuciaeHus. Kak u3meHseTcs KUCIOTHO-OCHOBHOM XapakTep 3TUX COCIUHEHUN?
3. Kak u3MeHsieTcsi 2JIeKTPOOTPUIIATEILHOCTh M OKUCIIUTENbHAsT aKTUBHOCTH 3JIeMEHTOB [V-A
noarpymnmbl? CocTaBbTe GOPMYITBI BOAOPOIHBIX COCTUHEHHUM 3JIEMEHTOB ATOU TPYIIIIHI.

Tema 4
Xumnueckas cBsizb. CTpoeHHe NPOCTEHIMNX MOJICKYJI

Bapuant



Hns coequuennit HBr, Fe,03, H20

a) YKa)XUTE TUIl XUMUUYECKOM CBA3M B MOJIEKYJIax

0) cocTaBbTE AIIEKTPOHHBIE CXEMBI 00pa30BaHMsI MOJIEKYJI C KOBAJIEHTHON
cBsA3b10. OnpeienuTe BAJIGHTHOCTD U CTENEHb OKUCIICHMSL.

B) U300pa3uTe 3JIEKTPOHHBIMU YPABHEHUSMH MPOLECCH 00pa30BaHuUs
MOJIEKYJI C HOHHOU CBSI3bIO

T) H300pa3uTe reOMETPUUECKYI0 (POPMY MOJICKYJIBI BOJIBI, YKaXKUTE
BAJICHTHBIN yroJl.

Tema4: KoMmiekcHbIe COeIUHEHUSA

Bapuanr
s JIAHHOTO KOMIUIEKCHOTO COSIIMHEHNS
[Co(NH3)sSO4]NO3 olpeTieTUTe:
a) BHYTPEHHIOIO u BHEIIHIOIO chepsr;

0) 3apsiz BHYTpeHHel 1 BHeIHel cdep;
B) KOMITIEKCOOOPA30BaTeIb; T)3apsi KOMILIEKCOOOpa3OBaTelIs;

JI) JATAHIPL
€) HAIMILIUTE BbIPKEHHUE [UTsl KOHCTAHTBI JIACCOLMALIMM (HECTOMKOCTH) KOMITIEKCHOTO HOHA.

3agaHud VI CAaMOCTOATEIbHOH PadoThl O KOHTPOJIEM NpenoaaBaTe/is
1o teme PacrBopsl
Tema 5 PacrBopbl. PacuerHblil NpakTUKYM. PacTBOpPBI 3/1€KTPOJIUTOB

Bapuant

1. BrluucnuTe: a) MaccoBYK [ONI0 BemecTBa B mpoueHTax (w%); 0) MOJSpHYIO
KoHIeHTparuto BemecTBa (Cz); B) MOJSPHYIO KOHIEHTpaluio skBuBasieHTOB (Csk); pacTBopa
dochopHOil KHCITOTHI, TIONYYEHHOTO TP PACTBOPEHMH 18T KHCIOTHI B 282 cM° BOJEI, €CIH
nnotHOCcTh ero 1,031 r/m3. Uemy pasen tutp (T) sTOro pactsopa?

2. Hammmmre mosiHOE M KpaTKOe MOHHO-MOJIEKYIIIPHOE YPAaBHEHHE PEaKIIMH, POTECKAIOIICH
0 CXeMe:

Pb(NO3). + KI — Pbl> + KNO:s.
B uewm cyth peakuyn?

3. KakoBa Oyzner koHieHTpaiusi noHOB Bogopona B 0,1 M pacTBope a30THCTON KHCIOTHI
HNO>, koHCTaHTa AWCCOIUAIIMK KOTOPOil paBHa 5 - 104

4. Hamumute ypaBHEHUSI THAPOJIH3a B MOJIEKYJISIPHON ¥ HIOHHOM (DopMax CIeayIOmUX COJEH:
NaHSO3z u MgCl». Ykaxure pH cpenbl 3THX pacTBOPOB.

5. Hanmmure ypaBHEHHs IHcCCONMAniu cieayrommx anekrpoiautoB: a) Ca(HCOs)2;0)
Ba(OH); B) CaCly;

Tema 6 PacTBopbI HEAIEKTPOJINTOB

Bapuant

1. Beiumcnure Ttemmeparypy 3aMmep3aHus pactBopa U;(p) aHTH(dpuH3a, TOIYYESHHOTO TMpHU
pactBopenuu 2 Kr striaeHrukons CoHa(OH)2 B 2 kr BoIbI



KonTpoubnasi pabora Ne 2
(15 BapuanToB MO Kaxk0ii Teme)

Tembl (6-9):
«OKHCITUTEILHO-BOCCTAHOBUTEIbHbIE PeaKIIUM. DJIEKTPOXUMHYECKHUE
npouecch»

Bapuanr

3aganne 1. C momoupl0 MeToAa 3JIEKTPOHHOIO OanaHca paccTaBbTe KOA(PPHULUUEHTH B
YPaBHEHUU PEAKLUUM M YKAKUTE OKHUCIHTEIb MW IIPOLECC, B KOTOPOM OH Y4YacTBYET,
BOCCTAHOBUTENb U IIPOLIECC B KOTOPOM OH y4acCTBYET:
Cu + H2SO4 — CuSO0s+ SO2 + H20.

3ananue 2. Boiunciure 370€KTPOJHBIM MOTEHLMAN, BO3ZHUKAIOIIUNA IIPU NOTPYKEHUHM LIMHKA B
pacTBOp €ro CoJid ¢ KOHIEHTpALKE KaTHOHOB Zn%* 0,001 momn/mM3.

3aganue 3. CocTaBbTe CXEMBI FAJIbBBAHUYECKUX JIEMEHTOB, B KOTOPBIX ITPOTEKAOT CIIEAYIOLINE
peakuuu:

a) 2Al + 6H*—3H, + 2AI°* 0) Mn + 2AgNO3—Mn(NO3)2 + 2Ag.
3aganue 4. Hanuiure ypaBHEHUS] XUMHUYECKUX MPOIIECCOB, MPOUCXOAAIIUX MIPU AIEKTPOJIN3E
BOJIHOTO pacTBOpa ¢ocdaTta HATPUsI C HHEPTHBIM aHOZOM.

3aganue 5. CocTaBbTe CXEMY rajlbBaHUYECKOIO 3JIEMEHTA, COCTOSIIETO U3 MEHOTO U CBUHIIO-
BOI'O JJIEKTPOJOB, IIOIPYKEHHBIX B pacTBOpPBl CBOMX coneil. IlpuBenure 3IE€KTpPOHHBIE
YPaBHEHUS IEKTPOJHBIX IIPOLECCOB, IPOUCXOJAIINX Ha aHOAE U KaTOJIE.

3aganme 6. JKene3Hoe m3nenue MOKpHITO KagmueM. Kakoe 3TO NMOKpBITHE — aHOAHOE WIIU
karoHoe? Kakoit metam OyaeT KoppoaAupoBaTh MpU NOBPEXKICHUN 3AIIUTHOTO CJIOSI KaJAMuUs?
CocTaBbTe JIEKTPOHHBIE YPABHEHUS aHOJHOIO U KaTOJHOTO MPOLIECCOB KOPPO3UH YKAa3aHHOIO
u3zenus a) B HEUTpaibHOH; ©) KUCIOi; B) cialomlienouHol cpenax . YKaxuTe MPOAYKTHI
KOppO3HH.

TecTnl

Tema: OCHOBHbIE NOHSTHS H 3aKOHBI XUMHH
I: KT=2
S: IIpocTeie BemecTBa
- IOJIMATHIICH
+: rpadur
+: 6enbiit pochop
-, aMMHaK

I: KT=3

S: MosnsipHblit 00BeM — 3TO

+: BeNM4MHA, paBHas 22,4 11 U1 pa3INYHbIX Ia30B IIPU H. Y.

-: 00BEM O/IHOM MOJIEKYIIBI Ta3a

+: BeIMYMHA, pPaBHAsi OTHOLIEHUIO 00beMa raza K ero KOJIM4ecTBy
+: 00BEM, 3aHEMaeMEIit 6,02-10% Monexymamu rasa

I: KT=1

S: MaccoBas 1o xene3a HanOOoJbIIas B CICIYIOIINX COCTUHCHUSIX
- IUPUT

+: MarHeTUT

-: cynboun Fe (I1)

-: oxcup Fe (1)



I: KT=1

S: [IpocThlie BelecTBa OTIIMYAIOTCS OT CIOKHBIX

+: COCTOST U3 aTOMOB OJJTHOT'O BH1A

- B XMUMHYECKHUX PEAKIMAX MOTYT pasjlaraTbCsi ¢ 00pa30BaHMEM HECKOJIBKUX JPYTUX BEIIECTB
- COCTOAT U3 aTOMOB Pa3HbIX BUJIOB

-2 POCTHIX BEIIECTB U3BECTHO OOJIBIIE, YEM CIIOKHBIX

I: KT=2

S: MounspHblii 00bEM raza u3mepsieTcs B
-: MOJIb

+: 1/MONb

+: M3/Monb

- J1/KMOJIb

I: KT=2

S: Macca oHol a.e.M. paBHa
= 1r

+:1,66'10% r

-2 1,66:10% kr

+: 1,66:10%"kr

I: KT=1

S: Atom anemenra 1l nmeer maccy 2,66-102° kr
-: cepbl

+: Kuciaopoaa

-: a30Ta

-: HeOHa

I: KT=3

S: 1monsb cynbdara xenesa (I11) conepxur
+: 2MoJIb HOHOB xene3a Fedt

+: 3 Mosb HOHOB SO4%

-: 1 MoJIb aTOMOB Jkele3a

+: 18,06-10% nonos SO4*

I: KT=3

S: OTHOCHTENBbHAS aTOMHAsE Macca dIIEMEHTa

-: IMEeT Pa3MEepPHOCTh I/MOJIb

+: YUCIIEHHO paBHA 3HAYEHHUIO MOJISIPHOM Macchl dJIeMEHTa

+: paBHa OTHOILIEHUIO MAcChl aTOMa € YYETOM U30TOIHOIO COCTaBa K Macce 1 a.e.M.
+: YUCIIEHHO paBHA Macce aroma 3J€MEHTa, BEIPaKEHHOM! B a.€.M.

I: KT=2

S: IlocTostHHAas ABOTapO

+: MMeeT Pa3sMepHOCTh MO *

+: YUCIIEHHO paBHA YNCIy MOJEKYJ B 22,4 11 ra3a npu H.Y.

- IOKA3bIBAET YUCIIO CTPYKTYPHBIX €AMHHUI B 1 T 1000T0 BeriecTBa

-: paBHa 22,4 1/MOJIb

I: KT=1

S: IInoTHOCTH BOJOPOJHOIO COEAMHEHHSI HEKOTOPOT'O 2JIEMEHTA TaKasl )K€, Kak U y KUCIopoJa.
OTHM DJIEMEHTOM SIBJIICTCS

-2 yrIepos



+: KpeMHUM
-1 XJIOp
-2 ¢pTop

I: KT=3

S: Xumnueckas popmyna H2SO4 nokaseiBaer

+: 6,02-10% MoJIeKyI CepHOI KHCIOTHI

+: 1 MOJIeKyIly CEpHOM KUCIOTHI

+: KOJIMYECTBEHHBIN COCTaB CEPHON KUCIOThI

+: OTHOCHUTENBHYIO MOJIEKYJISIPHYIO MacCy CEpHOMN KUCIIOTBI

I: KT=3

S: 1 MoJIb aMMHaKa COJICPIKUT
- 4 MOJIb aTOMOB a30Ta

+: 18,06-1023 aTOMOB BOJIOpOJa
+: 3 MOJIb aTOMOB BOJIOpOJIA

+: 6,02:10%% aTromoB a30ta

I: KT=1

S: Uucno atomos xsopa B 0,25 MOJIb MOJIEKYIISIPHOTO XJIOpA PaBHO
- 1,62:10%

+:3,01-10%

-1 6,02:10%

-11,51-10%

Tema: Crpoenne aroma. Ileproanyeckuii 3aK0H, NEPHOANYECKAS CHCTEMAa XUMHYECKUX
anemMenToB JI.A. MeHaeneeBa

1. Merannuueckue cBOHCTBa HanboJee BEIPAXKEHBI Y aToMa

1) nutus 2) natpus 3) Kanus 4) xampuus

2. HaubGonpmmii pagnyc aroma UMeeT
1) K 2) Na  3) Li 4) Rb

3. 3apsn sinpa aToMa KpEeMHHMsI paBEeH
1) +28 2)+31 3) +4 4) +14

4. DiexTpoHHYI0 KoHpUrypammio 1s22522p®3s23p° nmeer atom

1) dochopa

2) xyopa

3) 6poma

4) ¢ropa

5. B nmepuoze ¢ yBenuueHHEM 3apsijia siipa aTOMOB METAIJIMUECKUE CBOMCTBA
1) ocnaGeBarot

2) yCUIMBArOTCS

3) HE U3MEHSIOTCS

4) HeT 3aKOHOMEPHOCTHU

6. B ManbIx mepuoiax ¢ yBeauueHUEM 3apsijia siapa pajnychl aTOMOB
1) yBenuumBaroTcs

2) U3MEHSAIOTCS NEPUOJUYECKH

3) yMEHbBIIArOTCS

4) He U3MEHSIOTCS



7. DneMeHTy ¢ YNEeKTPOHHOM Bopmyioit atoma 1522522p®3s23p® cooTBeTcTBYET hopMyma

BBICIIIETO OKCUIA
1) B.O3 2) Al203 3) N20s 4) P2Os

8. Tpu wactunpl Ne°, Na¥, F~ uMeror oauHakoBoe
1) MaccoBoe 4ncio 2) YUCIIO HEHTPOHOB
3) 4YHCIIO BJIEKTPOHOB 4) 4ucio MPOTOHOB

9. Hucno sHepreTUYECKUX YpoBHEH y aToMa, UMEIoLIETo 19 npoToHOB
1) 3 2) 5 3) 4 4)2

10. Yucno npoTOHOB, HEUTPOHOB U JEKTPOHOB Y aTOMa C MOPSAAKOBBIM HOMEpoM 40
1) 40,91, 40

2) 40,51, 40

3) 20,51, 40

4) 40, 40, 40

11. Yucno nogypoBHEN Ha S3HEPTETUUECKOM YPOBHE OIPEAEISET ... KBAHTOBOE YHUCIIO
1) rimaBHOE 2) MarHuTHOE

3) opOutanpHOe 4) CIMHOBOE

12. MakcumanbHOE YHCII0 3JIeKTpOoHOB Ha f — moaypoBHe

1)8 2) 2 3) 10 4) 14

13. [lepeMeHHYIO CTETIEHb OKHUCIICHUS TIPOSIBIIET AJIEMEHT C DJIEKTPOHHON POopMyIIoi
1) ...3s23p* 2)...4d1%552

3)...3s23p" )..3d%04s2

14. DneMenT ¢ 2meKTpoHHOH dGopmyroii ..3s23p%3d4s%4p® naxoaurcs
1) 5 rpynne, rmaBHOM noArpymmne

2) 5 rpynmne, moO0YHOM MOATpyIIe

3) 7 rpynne, noO0YHOI NOArpyImne

4) 7 rpymne, r1aBHOW NOATpyIIe

15. HauMeHbI1el sHEepTrue MoHU3aIu o0Iagaet

1) xamprmii 2) MBIIIBSIK 3) xpom 4) 6pom

16. Ycunenue KUCIOTHBIX CBOMCTB OKCUIOB IPOUCXOIUT B PAAY
1) P20s — SiO2 — AlO3

2) MnO — MnO2 — Mn;07

3) N20s — P20s5 — As205

4) Cr207 — P20s — AlO3

17. OcnabriieHne OCHOBHBIX CBOMCTB IMAPOKCHI0B IPOUCXOINT B PSAY
1) Mn(OH)2 — Mn(OH)3 — Mn(OH)4

2) Al(OH); — Si(OH)s — NaOH

3) Ca(OH)2 — Sr(OH). — Ba(OH):

4) Ge(OH)s — Ga(OH)3 — Zn(OH)2

18. BO3MOKHOCTH HAaXOXKIEHUS AICKTPOHOB HA OJIHOW OpOWTAIN OMPEESIET ... KBAHTOBOE
YHCIIO

1) rimaBHOE

2) MarHuTHOE

3) opOuTanpHOE



4) ciuHOBOE

19. 3apsin siapa atoma, uMeroniero 21 aIeMeHTapHy0 YacTUIly, paBEH
1) +7 2) +12 3) +21 4) +10

20. CBoiicTBa aTOMOB XMMHYECKHUX 3JIEMEHTOB HAXOJSTCS B MEPUOINICCKON 3aBUCIMOCTH OT
1) Macchel aToma

2) Macchl siapa

3) 4uciia MPOTOHOB

4) 3apsiaa siapa

21. Dnextponnas ¢popmyna uona Cl” coBmagaer ¢ 3JeKTPOHHOH (popmyoii
1) nona F~ 2) aroma Ar
3) aroma Na 4) nona Na*

22. HaunOoupliiee 3HaU€HNUE YHEPTUM HOHU3ALMHU Y aTOMa
1) dropa 2) Kanus 3) azota 4) xpoma

23. DnexkTpoHHas QopMmyna aromMa MapraHia
1)...3s23p%s?4p®

2)...3523p®3d*4s%4p?

3)...3523p%3d%4s?

4)...3s?3p%3d%s?

24. T'az0o00pa3Hoe coOeTMHEHUE C BOJOPOIOM 00pa3yeT dIeMEHT
1) Mn 2) Mo
3) As 4) V

25. HaI/I6OJ'II>I_HCC SHAYCHUC DJJICKTPOOTPUHIATCIIBHOCTU Yy 3JICMCHTA
1) Be 2) O 3)N 4)C

26. Y aroma mMaprasia Ha d-oJlypoBHE HaXOJAUTCS 3JIEKTPOHOB
1) 8 2) 10 3)5 4) 2

27. HauMeHbliiee CpoJICTBO K DJIEKTPOHY Y aTOMa

1)C 2) N 3)0 4) F

28 MaxkcumanbHO€E YHCIIO 9JICKTPOHOB Ha 4-OM OHEPTCTUUICCKOM YPOBHC
1) 8 2) 18 3) 32 4)2

29. HauMeHee akTHBHBIM HEMETAJI UMEET 3HAYEHUE OTHOCUTEIBLHOM 3JIEKTPOOTPUIIATEIBHOCTH
paBHOE
1) 2,2 2) 1,0 3) 2,35 4) 1,4

30. MakcuMainbHas MOJOKUTEIbHAS CTEIIEHb OKUCIICHUS 2JIEMEHTA PaBHA
1) HOMEpY nepuona
2) HOMEpY psaa

3) HOMepy IpymIIbl
4) MopsAIKOBOMY HOMEP



@ndigo

N1

(0IMH M3 BapUAHTOB TECTUPOBAHUS)

HOHOpHO-aKHCHTOpHHﬁ MEXaHU3M O6pa3OBaHI/I5[ OHHOﬁ W3 KOBAJICHTHBIX CBS3CH B MOJIEKYJIC

N92

[natuna (Pt**) umeeT KoOpAMHAIMOHHOE YHCIIO
1 (2

O 4

O

QO 3

A W N

N3
DJIEMEHT IPYIIIIbI HIETOYHO3EMEIBHBIX METAJUIOB
1 O crpoHnuit

2 O uuHK

3 O xagmuii

N

O Gepummii

No4

[Tepokcua Bogopoaa MPOSBUTH MOKET CBOMCTBA
1 () TOJBKO OKUCIIUTEIIbHBIC

2 (O Y OKUCJIUTENS U BOCCTAaHOBUTEIS

3 (O TOJBKO BOCCTAHOBUTES

4 (O HU OKHCJIHUTESI, HU BOCCTAHOBUTEIIA

N°5

CepHI/ICTaﬂ KHCJIOTA IIPOABJIACT OKHCIINTCIIBHBIC CBOUCTBA B pPCaKInu
1) H,SOs; + I, + H,O —

2) H,SO3 + H,S —»

3) H,SO3; + KOH —

4) H,SO3+ O, >

e]ole



4 )4

N°6

DyeMeHT S MPOABJIACT TOJIBKO BOCCTAHOBUTCIIBHEBIC CBOICTBA B COCAMHCHUHN
1) H,SO3

2) HoS

3) SO;

4) Na2803

ololele

Ne7

CTpOGHI/Ie BAJICHTHBIX JJICKTPOHHLBIX CJIOCB d'BJ'ICMCHTOB
1) ‘1‘131_: (‘1‘1 _ 1}d 1-10

2 nslndl—ll}
3) Tl.S'lej'D

4) nsi{n—1)d®

ololele

N8

CreneHb OKHCIIEHU aTOMa XpoMa paBHa +3 B COCAUHEHUM. . .
1) CrO

2) CrzOg

3) CrOs

4) HQCI’O4

0000

N29
Maccy BCIICCTBA, B3TOI'O B KOJIMYCCTBE 1 MOIJIb, HAa3bIBAKOT ... Maccou

OTBeT:

Ne10
uapokcu Maraus Maccoii ... cogepxut 3,01-10% monexyn
1 o29r

2 005

30 112r



404l

N°11

OIHOOCHOBHOM KHCJIOTOM U3 MEPEUNCICHHBIX SIBIISICTCS

1 O cepHas

2 O oprodochopHas
3 (O xjopHas
4 (O yrompHas

Ne12

Peakuueit HelTpanu3anuu sIBISETCS. . .
A) Na20 + H2SO4 — NaxSO4 + H20
B) Ca(OH)2 + 2HBr = CaBr; + 2H>0
B) CO + Ba(OH)2 = BaCOs + H20
I') ZnO + 2KOH = K2Zn0O2 + H20

(O]
O b)
O 1)
Cn

N213

A W N B

Peakius NaOH + HCI = oTHOCHTCS K THITY peaKIuii
1 ¢ npucoenuHeHHS

2 () 3aMelIeHus

3 (O HOHHOTO OOMEHa

4 (O pasnoxeHus

Ne14

Boanslit pactBop mienoun OyaeT pearupoBath C ...
1 ¢ oxcunom yrnepona (1)

2 () OKCHIOM aJTFOMUHUS

3 (O OKCHIIOM XKeje3a

4 (O okxcuaoM cepedpa

N°15
Mertannndeckue cBoiicTBa HanOoJiee BBIPAXKEHbI Y

1 o Li

2 O Be

30B

4 o H

N°16

XapakTepHOE XMMHUUYECKOE CBOMCTBO BCEX METAIIJIOB
1 ¢ BoccTaHOBUTENBHAS

2 (O OKHCIUTEIbHAS

... aKTUBHOCTbH



3 {) OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHAA

Ne17

KpaTtkoe moHHO-MOJIEKYJIIpHOE ypaBHEHHE rujiposn3a cyibdara meau (I11) umeer
BH/T

a) Cu*2+ HOH == Cu*?+ H"

6) Cu*2+ HOH == CuOH'+ H*

B) Cu*?+ HOH === CuOH"+ H*

r) Cu?+ H,0 == Cu*?+ OH

1l oa

2 00

308

4 or

Ne18

Illenounas cpenaa B pacTBOPE COJHU
a) NaCl

6) Na2C03

B) AlCl;

r) KBr

ololele

A W N R

Nel9

OneMeHT N MMPOABIIACT OKHUCIUTCIIBHBIC U BOCCTAHOBUTCIILHBIC CBOMCTBA B
COCINMHCHUU

a) HNOs3

6) NaNO;

B) NH;

F) N205

O a
6
O s
Or

N220

OnemeHT Fe nposBiseT TOIbKO OKHUCIUTEIbHBIC CBOMCTBA B COCIMHEHUN
a) Fe(OH),

0)Fe

B) NayFeO,4

F) Fezog

A W N

10a



O0O0O

-

No21
YucIto moypoBHEH Ha SHEPTETHYSCKOM YPOBHE OIPEICIISCT ... KBAHTOBOE YHCIIO
1 ¢ rmaBHOe

2 (O MarHUTHOE

3 O opburaimbHOE

4 (O cnmHOBOE

N222
Merannuyeckue CBOMCTBa HanboJIee BRIPAKECHBI y aToMa
1 ¢ nutus

2 (O HaTpus

3 O kamug

4 (O xampLus

5 (O Maraus

Ne23

CnaObiMm QJICKTPOJIUTOM B BOOTHOM pPACTBOPC ABJIACTCA
a) HZSO4

0) HaS

B) KOH

r) KCI

O
O
O
Or

N°24

A W N R
W O o

HeBJ'IeKTpOJ'H/ITaMI/I SABJIACTCA ITapa BCIICCTB

1 ¢ runpoxcun 6apus (p-p) ¥ a30THAS KUCTIOTA
2 (O yKCycHasi KHCIIOTa U cynbdat HaTpus (p-p)
3 (O STUJICHTIUKOIb (P-P) U METAHOI
4 (O 3TaHON U XJOPUA Kanblus (p-p)

Ne25

MaccoByto J0Jt0 pACTBOPEHHOTO BEIIECTBA PACCUYUTHIBAIOT IO (popMyIie

c=2

a) v
_ miBemecTEa)
6) mipacTEopa )

B) m=V-p



r) miEen(ecTEa) = mipacEopa ) — m{H, )

T m O

oleolele

N926
Macca cepnoii kuciotsl B 500 mi1 0,1 M pacTBopa paBHa

A W N -
G
O
fe')
=

No27
VY ci10BUEM XUMUYECKOTO PABHOBECUS SIBIISIETCS PABEHCTBO

1 (O KOHIEHTpalUii UCXOIHBIX BEIIECTB U MPOAYKTOB pPeaKIINil

2 (O CKOpocCTe nmpsMoi U 0OpaTHOM peakiiuii

3 (O SHEPrHil HCXOHBIX BEMICCTB U MPOAYKTOB PEAKITHIA

4 (O 00bEeMOB, 3aHUMAEMbIX UCXOTHBIMU BEIIECTBAMHU U MPOIYKTAMH PEAKIIUMA

Ne28
3aBUCUMOCTB CKOPOCTH peakuuu V ot temrepatypbl T (y — TemneparypHbii
KO3(DPUIIMEHT peaKIi) ONMUChIBAET YPABHEHHE
a) V(T2)=V(T1)-y
6) V(T2)=V(T1): v (To-Ty)

T.-T,

B) V(T2)=V(Ty)- ¥

e]ole

Ne29

XuUMHUYecKas CBSI3b B XJIOPUJIE HATPUS
1 (& xoBaneHTHas NoJspHas

2 (O KOBaJIGHTHAsl HEMOJISIpHAS

3 () woHHas

4 () IOHOPHO-aKIENTOpHAs

N230
CrocoOHOCTD IE€MEHTOB 7-A TPyHIbI K 00pa30BaHUIO KOBAJICHTHON CBSI3U
YBEJIMYHBACTCS B PSIY

a) Fz,C|2,BI’2,J2

6) J2,Br,,Cly,F,

B) J2,Cly,F2,Br;



o]ole

T O o

Temsbl pedeparoB (10KIa10B)

Ne
HaumenoBanue teM pedepaton
n/m
1 ITonmMepHble MaTepuabl B 3JIEKTPOTEXHUKE, UX BUIBI, COCTaB, CBOKMCTBA.
2 Koppo3us MeTannoB U coBpeMeHHbIE CIIOCOOBI 3aLUTHI OT HEE.
3 Bunel Torms, IpUMEHSAEMBIX B SHEPTETHKE
4 TexHuueckuil nporpecc u 3KOJOrHUECKUE MPOOIIEMbI
5 CoBpeMeHHbIE CTIOCOOBI MOIYYEHUS MEIH [ JIEKTPOTEXHUKHU
6 AHTU(PU3BI U TPUMEHEHUE UX B TEXHUKE
7 CriennanbHble TEXHUYECKHE KUIKOCTH.
8 CoBpeMeHHbIE BUIBI AKKYMYJIITOPOB
9 DNEKTPOIUTUYECKUE CIIOCOOBI MOIYYEHUS aTFOMUHUS
10 | Xumu4eckre METObI 3aIlUThl METAJUIOB OT KOPPO3UU
11 | HaHOTeXHOJOTHH B DJIEKTPOHUKE U DJIEKTPOTEXHUKE
12 | Bopja B *KHM3HU Y€JIOBEKA, TEXHUKE U CEIbCKOM XO0341iCTBE. DKOJIOT S BOJIBI.
13 | MeToapl BOAOMOATOTOBKH B SHEPIETHKE
14 | XeMOTpPOHMKA B DJIEKTPOHUKE.
15 | CpaBHuUTENIbHAS XapaKTEPUCTHUKA IETOYHBIX M KMCIOTHBIX aKKYMYJIATOPOB
16 | Mepsl Ge3onmacHOCTH MpHU pabOTE € pa3IMYHBIMU BUIAMH TOIUIUB, aHTU(QPU30B,
CMa304YHBIMHM MaTepHalaMU
17 | Cmoco0sbl mosyuyeHus )KUJIKUX BUOB TOIINBA
18 | IIporekTopHas 3alIuTa OT KOPPO3HUH B IIEKTPOTEXHUKE.
19 | CBepXmpoBOJHUKU HAa OCHOBE KPEMHUHOPTaHMYECKUX COCTUHEHUI.
20 | Cnoco0sbl paHUPOBaHMS METAJIIOB
21| Jlerkue KOHCTPYKLMOHHBIE MaTEpUaIbl HA OCHOBE aJTFOMUHUS
22 CBepXIIpOBOAHUKHN HA OCHOBE CTEKJIOBOJIOKHA
23 | Hanomarepualbl B MAIIMHOCTPOECHUHU
24 TornnuBHBIE 21€MEHTHI U 00JaCTH UX PUMEHEHUS
25 | CoBpeMeHHbIE KOMIIAYHbl B MAIIMHOCTPOCHUH

1. KBaHTOBO-MeXxaHMUYECKasi TEOpUs XUMHUECKOM CBsA3M. MeToJ BaJeHTHBIX CBA3EHl.

2.Bunpl koBasieHTHOM CBsi3H. [lapaMeTpsl U CBOMCTBAa KOBAJIGHTHOM CBSI3U: DHEPTHS, AJINHA,

TemMbl HAyYHBIX JUCKYCCHI (KPYTIJIBIX CTOJIOB)
Xumuyeckas cBsi3b. CTpoeHHe MOJICKYJI

Hpnpo;[a 1 ME€XaHHM3M BO3HUKHOBEHHUS KOBAJICHTHOM CBS3H.

MOJIAPHOCTD, IMOJIAPU3YEMOCTD, HACKIIIIACMOCTD, HAITPABJIICHHOCTD.

3.IlonsATHe 0 6 - U T — CBA3AX.
4. MexaHu3M 00pa3oBaHMs MOHHOM CBS3U, €€ CBOMCTBA.




S5.I1onsaTHe 06 M30MeEpHH.

6./loHOpHO-aKIIeNTOpHAS CBsI3b. MeXaHU3M ee 00pa30BaHMUS.
7.IlonaTue o BOAOPOAHOM CBA3U. MexaHu3M ee oOpa3oBaHMs.
8.IlonsTHE O METAIIINYECKOM CBA3U. MeXaHH3M €€ BOSHHMKHOBEHUS.
9.I1oHsTHE O CTENIEHH OKHMCIICHHUS.

10.Tuns! KpUCTATUTMYECKUX PELIETOK.

11.I'uGpuau3anyst aTOMHBIX OpOUTaJIEH.

12.T'eomeTpuyeckas CTpYKTypa MOJICKYI.

13.ITonsspHOCTH MOJIEKYII.

14.Buspl MEXMOJIEKYIISIPHOTO B3aUMOJIEHCTBUSL.

Bomnpocsl 1 3agaHus 1J151 NPOBEACHUS NMPOMEKYTOYHOI0 KOHTPOJA (K
3a4ery)

KOMnemeHL;uﬂ.' —  CIIOCOOHOCTBIO IIPpUMCHATDb COOTBCTCTBYIOH_II/Iﬁ (1)1/131/11(0-
MaTeMaTH4YeCKUI amnmnapar, MCETOoAbl aHalIrh3a W MOACIIMPOBAHUSA, TCOPECTHYCCKOIO0 U
IKCIIEPUMEHTAIILHOTO MCCIICOBAHMS NIPU pemieHnn npodeccnonansHbix 3anad (OITK-2).

Bonpocuw k 3auemy

1.OcHOBHBIE TOHSATHS XUMHU: aTOM, MOJICKYJIa, XMMHYECKUW DJIEMEHT. BeliecTtBo, MOIb,
MOJIIPHAsl Macca, KBHUBAJICHT, MOJISIpHAst Macca SKBUBAJICHTOB.

2.CTerneHb JEKTPOIUTHYCCKON aucconranun. MakTopbl, BIMSIONMEC HA BEIWYUHY CTEICHU
muccorpanuy. CuibHbIE U ciiabble 37eKTpouThl. [IpuBeauTe npuMepsi.

Ilpakxmuueckue 3a0anus 0151 NposedeHusl 3aiema

1. HamumuTe ypaBHEHUS peakiMii, C MOMOIIBI0 KOTOPBIX MOXKHO OCYIIECTBUTH CICTYIOIINE
npespaiienust:  Fe(OH)z—Fe(OH)2Cl—-FeOHClo—FeCls—Fe2(S04)s.

2. Hammmmre ypaBHEHHS AMCCOLMAIMK ciexyromux ekTpoiautoB: a) HiPOs; 6) NH4OH.
Jlonuiute ypaBHEHHE PEaKIMH, COCTABbTE K HeMy HOHHBIe ypaBHeHus:  CaCOs+ HCl—

Bonpocwt k 3auemy

1. OcHoBHbBIE CTEXMOMETPUYECKHE 3aKOHbI XHMHUHU: 3aKOH COXPAaHEHHUS MacChl U DHEPIUH
BelecTBa (coBpeMeHHasi GopMyITUPOBKA), 3aKOH MOCTOSTHCTBA COCTaBa XMMHUYECKUX COSMHEHUN
K. Tlpycra, 3akoH kpatHbix oTHomeHui ([[.[lanpToHa), 3akoH 00BeMHBIX OoTHOIIeHHM (I'eii-
Jlroccaka), 3aK0H ABOTa/ipo U CIEICTBUE U3 3aKOHA, 3aKOH 3KBUBaJIeHTOB (Y. Bosactona).

2. O0mas xapakTepUCTHKA METAJUIOB, (PU3NYECKHIE CBOMCTBA. 3aBUCIMOCTH CBOWCTB METAJIIIOB OT
UX MOJ0XKeHUs B nepuoaudeckoi cucreme 1. 1. Menneneesa BHyTpeHHee CTpOeHHE METAILIOB.
Maruunii. @u3ndeckre 1 XUMUYECKHE CBOMCTBA, COCIMHEH NS, CIUIaBbl, UCIIOJIb30BaHHUE B TEXHUKE.
Ipaxmuueckue 3a0anus 0151 NposedeHUsl 3a4ema

1. O0mue XMMHYECKHe CBOWCTBA METAJJIOB (COCTaBHTE ypaBHEHHUS PEAKIMi HAa KOHKPETHBIX
pUMepax METaNIOB pa3HON aKTUBHOCTH).

2. Kakas macca, Kakoe KOJHMYECTBO BEIECTBA, KAKOE YHMCIO MOJIEKYJ, KaKoe KOJIMYECTBO
HKBUBAJIEHTOB COOTBETCTBYET 00BhEMY Kuciopona 11,2 i (H. y.)?

Bonpocwt k 3auemy

1. Knaccuduxanuss HeopraHM4EeCKHX COCTUHEHUI.

2. PactBopbl. Crioco0b! BBIpaKEHHsI COCTaBa PACTBOPOB: MOJISIPHAsL, MOJISIpHAsl KOHLEHTPALUs
9KBUBAJICHTOB, MOJISUTBHOCTh, MacCOBast OIS, TUTP

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3aiema

1. Beruucnure maccy xnopuma xenesa (I11), neooxoaumyro mis npurorosnerust 300 ma 0,01 v
pacTtBopa.



2. OTHOIIEHWE METaUIOB K pPa3duYHBIM KHCJIOTaM (COJSHOM, a30THOW B 000 cTamuu
pa3z0aBiieHUs, CEPHOM KOHIEHTPUPOBAHHOW M CEPHOU pa30aBlICHHOW) Ha MpHUMEpPE Keje3a U
ATIOMUHUSL.

Bonpocwt k 3auemy

1. IIpupoanas Bona. Ctounslie Boabl. OCOOEHHOCTH XMMHUYECKOIO COCTaBa MPUPOIHBIX U CTOYHBIX
BOJ. JKecTkoCTh BOJIbI, €€ BUIbl. BOIOIIOATrOTOBKA.

2. [Ipotonno-uertponnas teopus J./[. iBsanenko u E.H. ['anmona. KBanToBbIe uncna.
JIBoiicTBeHHAas pUpoaa MEeKTpoHa. CIocoObI H300paKEHUST SIEKTPOHHOU CTPYKTYPHI aTOMOB
3JIEMEHTOB.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3aiema

1.0Onuirre XMMUYECKHUE CBOMCTBA OKCHJIa KallbLMs, okcuaa kpemuus (IV) u okcuaa nuHka.

2. Paccunraiite Maccy rUApOKCUIA HATPUS U MacCy BOJbI, HEOOXOAUMYIO JIJIsi IPUTOTOBJICHHUS
500 r 5 % wmoromiero pactBopa.

Bonpocwt k 3auemy

1. Amomunuii. OU3HUecKUue U XUMHYECKHE CBOMCTBA, €r0 COCTUHECHMUS, CILIABBI, HCIIOJIb30BaHUE
B TEXHUKE. AMPOTEPHOCTh OKCHJIOB M THJIPOKCHIOB ATFOMUHHUSL.

2. luccormanus Bonabl. MloHHOE mpom3BeacHUe BOAbl. Bomopoanbiii moka3atenb. CiocoObl ero
OTIpeIeIICHUsI.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a1iema
1. MeromoM 3IJIeKTpOHHOTO OanaHca moadepuTe KOIPPUIMCHTHI, YKAKHUTE OKHCIUTEIh H
BOCCTAHOBHUTCIIb B pCAKIIUAX:
Zn + HNOgz(kon1)—Zn(NO3)2 + NO2 + H20;
Fe(OH)2 + Oz + H2O—Fe(OH)3;
2. Beramncinre KOHIIEHTPAIMIO HOHOB BOJIOPO/Ia M THIPOKCH]T HOHOB, eciti pH pactBopa paseH 10.

Bonpocwt k 3auemy

1. CpoiicTBa pacTBOpoB HedeKTpoauToB. OcMmoc. 3akonsl Bant-I'opda u Paymns.

2. Metannsl 1 HEMETaJIbl, UX TOJIOKEHHE B Mepuoaudeckoil cucreme. OCHOBHBIE CBOMCTBa
AJIEMEHTOB — AaTOMHBIM  paJuyc, OSHEpPrusi HMOHM3AIMU, CPOACTBO K DJJIGKTPOHY U
ANEKTPOOTPHUIATENIBHOCTh, BO3MOXHBIE CTEIIEHU OKUCIIEHUS, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOICTBa AeMeHTOB. VI3MeHeHHe CBOWMCTB AJIEMEHTOB B Mepuofax M rpymnmax. OOiieHay4Hoe
3HAQYCHHE TMEPUOJANYECKOTO 3aKOHAa W TIEPUOJUYECKON CHCTEMbl XHUMUYECKHX JJIEMEHTOB
JI.1.MeHnneneena.

Ilpaxmuueckue 3a0anus 0151 NposedeHUs: 3aiema

1. PaccuuraiiTe Maccy rameHoi U3BECTH, HEOOXOIUMOM JIJIsl YCTPAHEHUS BPEMEHHOM KECTKOCTH
B OJJHOM KyOHYECKOM METpe BOJBI, €CIIH KeCTKOCTh Bo bl 7 XK.

2. Paccuuraiite pH peuHoil BOJbI, €CIIM KOHIIEHTPAIIUU TUIPOKCUI-HOHOB B HEH 10° MOJIB/I[M3.

Bonpocwt k 3auemy

1.Kucnotsl, ocHOBaHuUs, conu U amdoTepHble coenuHenus B ceere TOJl. HeoOpartumble peakuyu
WOHHOI'0 OOMeHa, UX THITEI.

2. Tumbl XuMUYECKO CBSI3H: KOBAaJICHTHAsI, MOHHAsA, MeTayuinueckas. PaboTsl JIptouca, I'elitTiepa,
Jlonnona, Ilonunra u ap. B ydeHUn 0 XUMUYECKOU CBsI3U. IOHHas CBsA3b, €€ npupoaa, HOHHbIE
KpucTaysl. Kpucraminueckue BelecTBa ¢ MOHHOM pelIeTKoN, UX CBOMCTBaA.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a4uema

1. Ipu xakoi Temmneparype 3amep3aeT pactBop, coaepxkamuii 1000 r rimmnepuna C3Hs(OH)s u
2000 r Bomml.



2. HamumimTe ypaBHEHHUS PEakIlHid, ¢ MOMOIIBI0 KOTOPHIX MOXHO OCYIIECTBUTH CIICIYIOIIHE
npespanieHust: Zn—ZnSO04—Zn(OH),—(ZnOH)3POs—Zn3(POs4)2, & peakiusM oOMeHa
COCTaBbTC MOHHBIC YPAaBHEHHS, K OKHUCIUTEIbHO-BOCCTAHOBHUTEIILHBIM PEAKIUSIM — YpaBHEHHSI
AJIEKTPOHHOTO OallaHca.

Bonpocut k 3auemy

1. KoBaneHtHas cBsi3b, €€ MpUPOJa M MeXaHU3M 00pa3zoBaHUs. MeToj BaJIGHTHBIX CBA3CH.
Crioco0bl n300pakeHHsI KOBAJICHTHBIX CBSI3EH, CBOMCTBA KOBAJICHTHBIX CBS3CH: JUIMHA, YHEPTHS,
HACBILIEHHOCTh, HAaNpaBieHHOCTh. [ToHsATHE O THOpUAN3AIUN ATOMHBIX OpOUTaNel. G U 7T — CBSI3U.
Pa3HOBUIHOCTH KOBAJICHTHOW CBSI3U — HEMOJIAPHAs, NOJISIPHAsL, JOHOPHO-AKLEIITOPHASL.

2. Kommnexcubie coequnenus KC. Koopaunanuonnas reopust Bepaepa. Metossr nomyuenus KC.
BHyTpeHHsis ¥ BHEIIHSsS KOOpAMHALMOHHBIE chepbl KomiuiekcoB. CTpyKTypa BHYTpEHHEH
KoOpAuHAMOHHOW cdeprl. LleHTpalbHBIII aToOM - KOMIUIEKCOOOpA3oBaTeNb, JIUTAHIIBI,
KOOPJAMHALIMOHHOE YUCJIO, 3apsi] KOMIUIEKCHOTO MOHA. XMMHUYECKas CBSI3b B KOOPJAMHALMOHHBIX
COCTMHEHUSX. THUIIBI KOMIUIEKCHBIX COCITMHEHUN. 3HaUYE€HNE KOMIUJIEKCHBIX COSIMHECHUHN B XUMUH,
OHMOJIOTUH, CETHCKOM XO3SHCTBE U TEXHUKE.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3aiema

1. Hanmmue ypaBHEHUS pEeaKIUid, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBUTE CIICIYIOIIUE
2. CtpoeHue npoCTeHIINX MOJIEKYJ, MOISIpHOCTh MoJiekysl Ha pumepe CO2 u NHa.

Bonpocw k 3auemy
1.CunbHble QJICKTPOJIMTBI, X AUCCOIHUALIUS. CocTosiHHE CHIIBHBIX QJICKTPOJUTOB B pacTBOpaXx,

AKTUBHOCTH M KOA(PPHUIIMEHT aKTUBHOCTH HOHOB.

2. O0mme cBeIeHUS O pacTBopax. THIBI pacTBOPOB. PacTBOPUMOCTH BEMIECTB. 3aBHCUMOCTH
PacTBOPHUMOCTH OT MPUPO/IBI M CBOMCTB PACTBOPHUTEIISI U PACTBOPEHHOTO BEIIIECTBA.
Ilpaxmuueckue 3a0anus 0151 nposedeHusl 3aiema

1. Ilpu3Haku npakTUYECKOro NMpoTeKaHus peakiuii oomeHa. CocTaBbTe MOJIEKYJIIPHbIE U HOHHO-
MOJIEKYJISIPHBIE YPABHEHUSI pEaKLMil B3aUMOAECHUCTBHS B paCTBOpax MEXIYy:

Cr(OH)z u KOH —; FeSOs u (NH4)2 S —;
2. YKaKHUTE MPOIYKTHI PEaKIHii 1 METOIOM BIIEKTPOHHOTO Oananca noadepure ko3 HUIHSHTHI:
Fe+Clo— ?;

Hg + HNO3 (pa36.)—Hg(NOs)2 + ? + H20.

Bonpocwi k 3auemy

1. TanpBaHOKOPPO3MS, MPUYMHBI €€ BO3HUKHOBEHUS. Koppo3us clutaBa allOMHUHUS M MEAM B
paznuuHbIX cpenax. [lpuBeanre cxemsl. YKaXUTe NEPBUYHBIE 1 BTOPUYHBIE ITPOLECCHI, IPOAYKTHI
KOPpO3UH.

2. Aromusle sapa. Ux cocraB.M3otonsl. M306apel. KBanToBbIe unciia. CocTosIHEE JIEKTPOHOB B

aTome.
Ilpaxmuueckue 3a0anus 0151 NposedeHus 3a1ema

1. CoctaBbTe YpaBHEHHUS COOTBETCTBYIOIINX XHMHUYCCKUX PEAKIIMNA YCTPAHCHUS Pa3TUIHBIX
BUJIOB JKECTKOCTH BOJIbI, IPUMEHSEMBIX B BOJOIMOITOTOBKE.
2. Berancmmute maccy coim MgSQOg4-7H20 u Maccy BoJibI, HEOOXOAMMBIE JIJIs puTroToBIIeHUs SO0r

pactBopa ¢ MaccoBoii qoneit MgSOs 12 %.

Bonpocur k 3auemy

1. Bopa xak pacTBopuTenb. BpemeHHas U MOCTOsSTHHAS )KECTKOCTh BOAbI. CIIocoObI ee
yCTpaHEHHUS.



2. Kak mu3MeHseTcss BOCCTaHOBHUTENIbHAS aKTUBHOCTH MeTauioB |I-A HOI[FpYHHI)I?
Kaxk n3meHseTcss OCHOBHOM XapaKTCP OKCHUAOB U THAPOKCHUAOB 3TUX METaJIOB?

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a4iema
1. Onpenenure 3apsii BHYTPEHHEH KOOPAMHAIIMOHHOW cdepbl U cOcTaBbTe (HOPMYIBI JABYX
BC€IICCTB, B KOTOPBIC OHa BXOOUT. OHpeHeHI/ITC KOOpAWMHAOUOHHOC YqucCJIo
KOMHJ’ICKCOO6paSOBaTCJ'I5E

[Co%*(NH3)2(NO2)4].
Hammmure BBIPAXKCHUC OJId KOHCTAHTBI JUCCOIIUALIUN (HeCTOﬁKOCTH) KOMIIJICKCHOI'O MOHA.

2.Hanumure MoneKynsipHble 1 HOHHbBIC YPaBHEHUsI peaKLUy THIPOIU3a COJeHi:
a) NH4sCH3COO; ©6) (NHa)2S.

Bonpocwt k 3auemy

1.OcHOBHBIE MOJIOKEHUS TEOPUH dIEKTPOIUTUUYECKOM nucconnanuu C. Appennyca. ['uaparanus
U aucconuanys. IoHHbIe paBHEHUS PEaKIIHA.

2. OKUCIUTEIBHO-BOCCTAaHOBUTEIbHBIC peakuuu. Tunbl OBP. BaxHneiimue oxucauTenw u
BoccTaHOBUTEIN. OTBET MOTUBUPYUTE C TOUKH 3PEHUSI CTPOCHUS aTOMOB.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3aiema

1. HanummuTe 371eKTpoHHbIE hopMyIIsl aToMoB Fe u Se u cooTsercTByromux HoHos: Fe®*, Se?.

2. Hanmumumre opMyIibl CIEAYIOUX COJEH:
a) cynbdara KampIus;
0) xJ0pUIa TUIPOKCOATIOMUHUS;
B) TUIpoKapOoOHaTa Kaus;
r) hocdarta aMmMoHuS;
1) cyabdaTa HaTpus;
e) nurunapogdocdara MarHusi.

Bonpocwi k 3auemy

1. lucconmarust Bonusl. loHHOE nipou3BeieHue Bo/ibl. BogopoaHblii moka3zarens (PH), MeTo b1
€ro OIpENEICHUS.
2.IlapameTpsl W CBOWCTBA THUIOB XMMHUYECKHX CBsi3eil. CTeneHb OKHCIEHHs. BaleHTHOCTh

AJIEMEHTOB. AMOpP(HOE U KPUCTAUINYECKOE COCTOSIHUE BEIIeCTBa. XMMHYECKasi CBA3b B TBEPIIBIX
Tenax. XMMHYECKasi CBA3b B MOJYITPOBOIHUKAX U TUIJICKTPUKAX.

Ipaxmuueckue 3a0anusi 051 NposedeHUsl 3a4ema

1.0Onpenenute MOJSIPHYIO KOHLEHTPALMIO PacTBOPA, MOJyY€HHOTO IIPU pacTBOPEHUH Cynbdara
HaTpusa Maccor 42,6 r B Boze maccoit 300 r, ecu IIOTHOCTh MOJIYyYEHHOIO pacTBopa pasHa 1,12
r/em’,

2. Ilpu kakoil Temreparype OyaeT KUMeTh pacTBOP, COCTOSIIUN U3 OJTHOTO JINTPa STUIOBOTO
crmpta p = 0,8 T/cM° ¥ OTHOTO JTUTPA BOJIBI.

Komnemenyusi: — cnocoGHOCTBIO  NMPUMEHSTH  COOTBETCTBYIONIMN  (DH3UKO-
MaTeMaTUYeCKUi ammapar, METOAbl aHaiu3a M MOJEIUPOBAHUSA, TEOPETHUUECKOTO U
IKCIIEPUMEHTAILHOTO MCCIICIOBAHUS TP petieHnn podeccnonansHbix 3amad (OITK-2).

JlemoHCcTpHpyeT moHNMaHue (PU3NUECKUX SBJICHUM U TIPUMEHSET 3aKOHBI MEXaHUKH,
TEePMOJAMHAMHUKH, 3JIeKTpudecTBa U maranetu3ma (OITK-2.5).

Bonpocwt k 3auemy
1.Karoguble 1 aHOHBIE MTOKPBITHSA. [IpOTYKTHI SJIEKTPOXUMHUYECKON KOPPO3UH.



2. T'anpBaHWYECKUN TMOJYdJIEMEHT, TajJbBaHWMYECKUN djeMeHT Tumna Jlanmdnsa-Axodu, ero
ycrpoiictBo. YpaBHenue Hepuera. Hanpsxenue I'D, ero usmepenue.

Ipaxmuueckue 3a0anus 051 NposedeHus 3a1ema

1. Koppo3us XxpoMHUpPOBAHHOTO ’KeJie3a IPU HapYLIEHUH LEJI0CTHOCTH MTOKPBITUS B HEUTpanbHOMI
cpelie U KUCJIOM.

2. Hamumure BBIpaKeHHE KOHCTAHTHI XMMHMYECKOT'O PAaBHOBECHS U CICIYIOIIUX pPEaKLUi:
Fe203(kx)+3CO(1) <> 2Fe(x)+3CO2(1); No(r)+3Hz(r) <> 2NH3(r). B kakom HampaBieHUH
CMEIaeTcs paBHOBECHE B JAHHBIX CHCTEMax a) MPH YBEIMYEHHM KOHIIEHTPALUU HCXOIHBIX
BEIIECTB; 0) YBEIMUCHUN AAaBICHHS B CUCTEMax?

Bonpocwt k 3auemy

1.Onepretuueckne >PGEKTbl XUMUYECKUX pEAKUMHA. BHyTpeHHss sSHepruss W SHTaJIbIUA
o0Opa3oBaHus XuMU4ecKkuXx coequHeHuil. Tepmoxumus. IlepBoe Hayamo TepMOJUHAMUKU. 3aKOH
I'ecca, cnencTBUS U3 3aKOHA, €r0 3HAUYCHUE U IPUMEHEHHE.

2. 3ammTa MEeTauIoB OT KOPpO3uu. Pa3inudanbie BUIBI MOKPHITHN. [IpoTeKTOpHAs 3auTa.
Kartognas 3aummra. THrmOuTOpBl KOPpPO3UH.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a1iema

1.Koppo3us j1y’keHOoro enesa B pa3IMuHbIX cpefax (HEUTpabHOM, KUCION U ¢1a00IeI0uHOM) C
HapyLICHHBIM ITOKPBITHEM

2. Kakue mporeccsl IPOTEKAOT Ha 3JIEKTPOJaxX B TajJbBAaHHUECKOM JIIEMEHTE, 00pa30BaHHOM
snextpogamu Cu/Cu?* u Hg/HQ?*? Vkaxute 31EKTpOR - BOCCTAHOBUTENb M DJICKTPON —
OKHUCJIUTED.

Bonpocwt k 3auemy

1. MonspHas TenioTa cropaHusi, ee IPUMEHEHHE B SHEPTETHKE.

2. BTOpOC Ha4YaJlo TCPMOIAUMHAMHKU. 9HTpOHI/I${ U € H3MEHEHHE B XMMHYECKHX nmponeccax.
Ouneprusa ['n06ca. YcinoBue camMonpou3BOJIBHOTO MPOTEKaHUSI XUMUYECKHX peakiuil. Pacuersl
U3MEHEeHUN OHTPOIIMU W DHCPIruun I'n66ca AJId OMPEACIICHUS HAIPABJICHHOCTHU TIIPOTCKAHUSA
XUMHYCCKUX ITPOLECCCOB.

Ipaxmuueckue 3a0anus 051 nposedeHus 3a4ema

1. KOppO3I/I5[ CIlJIaBa AJIFOMUHHUA U MCIHU B PA3JIMYHBIX CpClax. HpI/IBeI[I/ITe CXEMBI. YKaKUTe
IIEPBUYHBIE U BTOPUYHBIE ITPOLIECCHI, IPOLYKTHI KOPPO3HUU.

2. Biusaue KaTaJIn3aTOpOB Ha CKOPOCTb XUMHUYCCKUX peaKuHﬁ. T'oMorenHbI U FeTepOFCHHBIﬁ
KaTann3. MexaHusm HeﬁCTBHﬂ KaTaJn3aToOpoB B T'OMOI€HHOM MW TCTCPOrCHHOM KaTaJin3ax.
WMHrubuTopsl 1 MpOMOTOPHI B KaTaiuse.

Bonpocwt k 3auemy

1.CxopocTb XUMHYECKUX PEAaKLUN U €€ 3aBUCUMOCTh OT KOHLIEHTPALMK U TEeMIIepaTypbl. 3aKOH
neiictByromux macc K. I'ynpn6epra u I1. Baare. KoncranTa ckopocTi XUMHUYECKOM peakiuy, ee
¢buznueckuit cmbicia. 3akod Baut-I'odda. Dueprust akrupamuu.

2. Dueprernueckue 3((EKTbl XMUMHUYECKHX peakiuidi. BHYTpeHHSs SHepruss W SHTaIbIUA
o0Opa3oBaHus XuMU4eckux coequHeHuil. Tepmoxumus. [lepBoe Hayamo TepMOIUHAMUKU. 3aKOH
I'ecca, cnencTBHs U3 3aKOHA, €r0 3HAYEHHUE U IIPUMEHEHHE.

Ilpaxmuueckue 3a0anus 0151 nposedeHusl 3a1iema

1. CocraBbTe CcXE€My KOPpO3UU XPOMUPOBAHHOIO U HUKEJIMPOBAHHOIO XKeJe3a C HapyIICHUsIMHU
MOKPBITUI NPU KOHTAKTE C BOJOM.

2. PaccumTaiiTe TEMIOTY CropaHus MpoNaHa i KOJMYeCTBO TEMIoTh Mpu cropanuu 1M nmponana

(H.y.)



Bonpocwt k 3auemy
1.Bropoe Hauano TEpMOJMHAMHUKU. DHTPONHS U €€ HU3MEHEHUE B XUMHUYECKHMX IpOLECcCcax.
Oneprusi ['m60ca. YcinoBre camMONpPOU3BOJIBLHOTO MPOTEKAHUS XMMHUYECKUX peakiuid. Pacdersl
U3MEHEHUH SHTpoOnMM W dSHepruu I'mbOca s ompenesreHus] HAaNpaBICHHOCTH MPOTEKAHUS
XUMHYECKHX MPOIECCOB.
2. DIEKTPO- ¥ MPOTEKTOPHAS 3aIUTHl METAJUIOB OT KOPpo3uu. CXeMbl, JIEKTPOHHBIE YpaBHEHUS
npoueccoB. Kakoil meramn menecoodOpasHee BbIOpaTh B KayecTBE HPOTEKTOpa JUIS 3aIIUTHI
COOPYKEHMI, BO3BOJUMBIX B MOPCKOI BoJE?
Ipaxmuueckue 3a0anus 0151 nposedeHus 3a4ema
1. Kakue mpoueccsl MpOTEKAlOT MPHU 3AIEKTPOKOPPO3UH CBUHIIOBBIX 000JI04YeK Kaless Moj
JIEHCTBUEM 3JIEKTPUYECKOIO TOKa?
2. a) HAMIINTE KUHETUYECKHE YpPaBHEHUS CKOPOCTEH MpsSMOM peakiuu, 0OpaTHOW peakiuu U
BbIpaKCHHE KOHCTAHThI PABHOBECHS;

Cpagur) + 2N20ry—>CO2r) + 2Nz AH = -558,0 x/Ix
0) ompenenuTe, B KaKyl0 CTOPOHY CMECTUTCS XUMHUYECKOE pPaBHOBECUE IIPU YBEIMYEHUU
KOHLEHTPAllUd IIE€PBOrO MCXOJHOI'O BEIIECTBA, IOBBIIIEHUM TEMIEPATYPbl U YBEIUYEHUU
JTaBJICHMUSL.

Bonpocwt k 3auemy

1.Oneprus ['n66ca u ee cBsA3b ¢ 3HTANBNUEH U 3HTponHel. TpeTbe Hauano TepMOAMHAMUKY.
[ToueMy HEBO3MOXKEH BEUHBIN IBUraTEINb?

2. IlonsTre 00 37eKTpoiax U AMEKTPOJHBIX NoTeHIHanax. CTaHAapTHBIN BOJLOPOIHBIN 3JIEKTPOI.
Psan  cranpapTHBIX DNEKTPOAHBIX IOTEHUMANOB. YpaBHeHue Hepncra. ["anbBanmueckue
JJIEMEHTBI.

Ilpaxmuueckue 3a0anus 0151 nposedeHusl 3a1iema

1.CocraBpTe ypaBHEHMsI pEaKIMiA TPOIIECCOB, TMPOUCXOAANIMX TPH  DIIEKTPOKOPPO3IUH
TpyOOIIpOBOJIa MO/ IEUCTBUEM OTYKIAOIINX TOKOB.

2. CocraBbTe ypaBHEHHS XHMHYECKUX MPOIIECCOB, MPOTEKAIOMINX MPH JIEKTPOJIN3E PACIIaBOB
NaOH u NiCl2 ¢ uHepTHBIME dIIEKTPOIAMH.

Bonpocwl k 3auemy

I.BI/II[BI XUMHUYCCKUX UCTOYHHKOB BHCKTqueCKOﬁ OHCPIUun: NCPBUYHBIC 3JICMCHTBI, BTOPUYHBIC
DJIEMEHTHI, TOIIJIMBHBIC 3JICMCHTHI.

2. MGI[HOC H3JCJINEC ITOKPBITO HUKCIICM. By):[eT JIX COXPAHCHO 3allITUTHOC I[eﬁCTBHC HHKCECJIA I10CJIE

HOBPEXJCHUS TOBEPXHOCTHU?

Ilpaxmuueckue 3a0anus 0151 nposederus 3aiema

1.Bplunicnure MOTEHIMAN BOJOPOJHOTO 3JIEKTPOJia, HMOTPY:KEHHOro B pacTBop, pH koTtoporo
paBeH 3.

2. CocraBbTe ypaBHEHHS AJICKTPOJHBIX MPOIECCOB, MPOTEKAIOMINX TPH JIEKTPOIH3E BOIHOTO
pactBopa xjopuna xenesa (I1I) ¢ yronsHsIM aHOZOM.

BOI’lpOCbl K 3auemy

1.Koppo3usi TEXHUYECKOro jkKejie3a B Pa3MUYHBbIX Cpeldax W METOAbI 3allUThl €ro OT KOPPO3UH.
Coenunenus xenesa. CriaBsl xkene3a. YyryH U cTajb.

2. B kakoM cOCTOSIHUU (B KPHCTAJIMYECKOM MJIHM MapooOpa3HOM) 3HTponus 1 MoJb BemecTBa
OoJtbiie Ipu TOM ke Temneparype? OTBET MOTUBUPYHTE.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3aiema

1.. Onpenenutsb TEMIOTY 00pa30BaHU MeTaHa, €CIIM TEIJIOTa €r0 CrOpaHus



AHcrop.(CHar)) = -890,964 xJIx/mMonb. Termorsl cropanus H u C cOOTBETCTBEHHO paBHBbI:
AHcrop.(Ha)) = -286,043 kJIx/Monb, @ AHerop.(Cirpagur) = -353,796 xJ[/MO1b.
2. [Ipsimast umn oOpaTHast peakius OyIeT MPOTEeKaTh MPU CTAHJAAPTHBIX YCIOBUSIX B CHCTEME:

CHy) + CO2ry == 2COq) + 2Ho(r)
OTBET MOTUBUPYHTE COOTBETCTBYIOIIUMH PacUCTaMHU.

Bonpocwt k 3auemy

1. KaromHble ¥ aHOJHBIC TOKPBITUS JUIS 3aIIUTHl METAIOB OT KOPPO3UHM B CTATHYECKUX U
JUHAMUYECKHUX YCIoBHUsAX. COCTaBbTE CXeMy KOPPO3HHM XPOMHPOBAHHOTO M HUKEJINPOBAHHOTO
Kele3za ¢ HapyIICHUSIMUA TOKPBITUH TPU KOHTAKTE C BOJIOM.

2. Kakue cnenctBus u3 3akoHa [.M. I'ecca BBl 3HaeTe, U Kakoe MPAKTUYCCKOE 3HAYCHHE OHH
UMEIOT?

Ilpakmuueckue 3a0anus 015 nposedeHUs 3auema

1.Kakne XuMHUYECKHE MPOIECCHI IPOTEKAIOT Ha AJIEKTPOAAX MPH 3apsIIKE U PA3PSIAKE CBUHIIOBOTO
akkymysiaropa?

2. CocTtaBbTe CXEMy IPOIECCOB, MPOUCXOMSANIMX Ha MEIHBIX JJIEKTPOJAaX, MPU DJICKTPOIU3E
BOJHOTO pactBopa cyibdara meau (I1).

Bonpocul k 3auemy

1.Karanu3. Teopusi romoreHHOro Katanusa. Teopusi TeTeporeHHOro KaTtaiusa.

2. ChopmynupyiiTe 1 HaUIIUTE MaTeMaTUYECKOe BeIpakeHHe | 3akoHa TepMOIMHAMUKH, YKa3aB
(1)H3H‘~I€CKI/Iﬁ CMBICJI BXOAAIIMUX B HET'O BEJINYHH.

Ipaxmuueckue 3a0anus 0151 nposedeHus 3a4ema

1. DOnextponu3 pactBopa KoSOs mpoBogunu mpu cuie Toka SA B TeueHue 3 4. CocraBbTe
AJIEKTPOHHBIE ypaBHEHHUs MPOLIECCOB, MPOUCXOMANIMX Ha neKkTponax. Kakas macca Boabl mpu
ATOM pa3joXkKHJIach, U UeMY paBeH 00beM IazoB (H. y.), BBIISIMBUIMXCS HA KaToJe, aHOoe?

2. TemnepaTypHblii KOA(p(GUIMEHT CKOPOCTH HEKOTOPOM peakuuu paseH 2,3. Bo ckonbko pa3
YBEJIUYUTCS CKOPOCTh 3TON pPEaKLMH, €CJIM MOBBICUTh TEMIIEPATypy Ha 25 rpaaycoB?

Bonpocubt k 3auery

1. Kakue peakuuu Ha3bIBatoTCsl 00paTUMBIMU U HeoOpaTuMbIMu? [IpuBeuTe npuMepbl TaKMX
peakuuii. YTo Takoe XUMHUECKOE PABHOBECHE U MIOYEMY OHO Ha3bIBAETCs TMHAMHUYECKUM?

2. Hammmmre marematndeckoe BbIpakeHHe [[-3akoHa TEpPMOIAMHAMHKHU IS HEOOPAaTUMOTO U
00paTUMOro NPOIECCOB, yKa3aB PU3NUECKUN CMBICT BXOAALINX B HETO BETMYHH.
Ilpaxmuueckue 3a0anus 0151 NposedeHus 3a1ema

1.Tox cumoit 2,5A, mpoxois uepe3 pacTBOp dJiekTposnTa 3a 30 MHUH. BRIIETSET U3 pacTBopa 2,77
r Metajia. Haliinure MOJISIpHYIO Maccy SKBUBaJIEHTa METaJLIa.

2. CocTaBbTe CXEMBI JIBYX 3JIEMEHTOB, B OJIHOM U3 KOTOPBIX LIMHK - OTPULIATEIbHBIN 2JIEKTPOJI, B
IPYroM — TOJNOXUTENbHBIH. [IpuBenuTe 3JIEKTpOHHBIE YpPaBHEHUS AHOAHOTO M KaTOAHOTO
IPOIIECCOB.

Bonpocul k 3auery

1.HampaBiieHHOCTB TIpOIIeCCOB B IpUpo/e. BTopoii 3aK0H TepMOANHAMUKH.

2. (DaKTOpBI, BJIMAOINHUEC HA aKTUBHOCTDH KAaTAJIU3aTOPOB XUMHUYCCKUX pCaKHHﬁ.
Ipaxmuueckue 3a0anus 0151 nposederusl 3aiema

1. Kakwue mporiecchl MpOTEKaIOT MPH KOPPO3HH TEXHUIESCKOTO XKelie3a B aTMOC(HEPHBIX YCIOBHUSIX?
CocTaBbTe JICKTPOHHBIC YPABHEHHUS STUX MTPOIIECCOB.



2. Kak Bmusier pH cpenbl Ha ckopocTh Koppo3uu sxkene3a u muHka? I[louemy? CocraBpTe
YpaBHEHUSI COOTBETCTBYIOIIUX MPOIECCOB.

7.4 Meroauueckne MaTepuayibl, OINpeaesiiOlIie  MPOUEAYPbI
OLCHUBAHUSA 3HAHWI, YMEHHI, HABBIKOB XapPaKTepPHU3YKOIUUX 3Talbl
(popmMupoBaHus KOMIIETEHIUM

Jlokanvnoii Hopmamuenwll akm ynusepcumema 1ln KyolI'AY 2.5.1 « Texywuti
KOHMPOIb YCNe8aeMoCmuy U NPOMENCYMOYHAS AMmMecmayus 00y4arouuxcsy.
Keiic-3a0anusn

Pezynomam evinonnenus xeuc-3a0anus oyeHUBAemcs ¢ y4emom caeoyiouux
Kpumepues:
— HOJIHOMA NPOPaboOMKU CUMYAYUU,;
— HOJIHOMA BbINOJIHEHUS 3A0AHUSL,
— HOBU3HA U HeOPOUHAPHOCMb NPeOCMABLeHHO20 MAMePUANd U peuleHull;
— NepCneKmMuUBHOCMb U YHUBEPCATbHOCb PEeULeHULL,
— YMeHUe apeyMeHmupo8ano 060CHO8aMb 8blOPAHHBIU BAPUAHM PeULEeHUSL.
Ecnu pezynomam 6vinonHenus Keuic-3a0aHus coomeemcmayem 0003HAUeHHOMY
Kpumepuro CmyoeHmy npuceaueaemcsi oOuH 0ann (3a Kaxcolti kpumepuul no 1
oanny).
Ouenka «omauuno» — npu Habope 8 5 6anno8.
Ouenka «xopowio) — npu nabope 6 4 banna.
Ouyenka «yooeiemeopumesibHo) — npu Habope 8 3 baja.
Ouenka «neyooenemeopumenvHo» — npu Habope 6 2 bania.

Tecmoevie 3a0anusn
OyeHka «OMAUYHO» 8bICMABIAEMCS NPU YCI0BUU NPABUTLHO20 OMEEmd
cmyoenma He menee yem Ha 85 % mecmoswlx 3a0aHull.
Oyenka «xopouio» 8vblCmasisiemcs npu yCio8uu NPAsUIbHO20 OMeema CmyoeHma
He meHee yem Ha 70 % mecmosvix 3a0aHull.
OyeHka «y0061emeopumenbHo» 8biCMAGIACMCcs NPU YCl08UU NPABUTbHO2O
omeema cmyoeuma He menee yem Ha 51 %.
Oyenka «Hey0061emEoOPUMENbHO) BbICMABTIACMCS NPU YCILOBUU NPABUTILHO20
omeema cmyoenma meree yem Ha 50 % mecmoswix 3a0aHull.

Kpumepuu oyenxu yuacmusn ¢ ouckyccuu:

Oyenugaemcs 3HaHue mamepuanda, CnOCOOHOCMb K e20 0000wenuro,
KPUMUYECKOMY OCMbICIEHUIO, CUCMEMAmU3ayuu, yMeHue auaiusuposams 102UKy
PACCYyHCOeHUl U 8bICKA3LIBAHUIL HABLIKU NYOTUYHOU peyU, apeyMeHmayul, 6e0eHus
OUCKyCCUU U NOTeMUKU, KPUIMUYECKO20 8OCHPULMUSL UHDOPMAYULU.

Oyenka «omauuno» cmasumcs, eciu: CMyOeHm HOIHO YC8OUN V4eOHblll
mamepuan. [lposensiem nasviku ananusa, 0000ujenus, Kpumuiecko2o 0CMblCleHUs,
NYOIUYHOU peyu, apeyMeHmayuu, 8e0eHuUsi OUCKYCCUU U NOJeMUKY, KPUMULECKO20
socnpusamusi ungopmayuu. Mamepuan usnodxncen cpamomHo, 8 OnpeoeireHHOU



JI02U4eCKol  NoC1e008ameNbHOCMU,  MOYHO  UCHONb3Yemcs  MePMUHONI02US,
HOKA3AHO YMeHUe WIIOCMPUpo8ams meopemuieckue noa0HCeHUs KOHKPEemubiMu
npumepamu, NPUMEHsAMb UX 8 HOBOL CUMYAYUL, BbICKA3bIBAMb C80I0 MOYKY 3DEHUsL,
NPOOEMOHCIMPUPOBAHO YCBOEHUE paHee U3VUeHHbIX CONYMCMEYIOWUX 80NPOCO8,
chopmMupo8anHocms U YCMoUUU80CMyb KOMHEmMeHYutl, yMeHull U Hagvikos. Mozym
ObImb 0ONyWeHbvl 00Ha — 08e HEeMOYHOCMU NPU OCBEUjeHUU GMOPOCMENEHHbIX
80NPOCO8.

OyeHnka «xopouwioy cmasumcs, eciu: omeem YO081emeopsienm 6 OCHOBHOM
mpeboBaAHUAM HA OYEHKY «J», HO NpU IMOM umeem OOUH U3 HedOCMAMKO8: 6
yceoenuu yuebHo20 mamepuaia 0onyueHvl Heborvuiue npodevl, He UCKA3UBUIUEe
cooepaicanue omeema, 0ONyujeHbl 00UH — 08d HEOOUema 8 POPMUPOBAHUU HABLIKOG
nYOIUYHOU peyu, apeyMeHmayuu, 8e0eHusi OUCKYCCUU U NOJeMUKU, KPUMULEeCKO20
socnpusimusi uHgopmayuu.

Oyenka  «y0061emeoOPUmMENnbHO»  CMABUMCA,  eClU.  HeNnoIHo  Ulu
Henocne008amebHO PACKPLIMO CoOepicane Mamepuana, HoO NOKA3aHO obujee
HOHUMAHUE B80NPOCa U NPOOEMOHCMPUPOBAHbI VYMEHUs, 00Cmamounvie O
oanvHeluleco yceoenuss mamepuana. Hmenucv 3ampyoHeHus uiu OonyujeHvl
owuUbOKY 8 onpedeseHuu NOHAMUL, UCNOIb308AHUU MEPMUHONIO02UU, UCTPABIEHHbIE
noClle HEeCKOILKUX HABOOAUWUX BONPOCO8, NPU HENOJIHOM 3HAHUU MeopemuiecKo2o
mamepuana 8vlaeleHa HeOOCMAmouHas CQOPMUPOBAHHOCMb  KOMNEmeHYul,
VMEHUL U HABBIKOB, CIYOEHM He MOJNCem NPUMEHUMb MeOPUio 8 HOBOL CUMYAYUU.

Oyenka «Hey0061emeoOPUM EIbHO» CIABUMCSL, eClIU: He PACKPBIMO OCHOBHOE
cooepocanue yyebHO20 Mamepuand, OOHAPYI’CeHO He3HAHUe UlU HenoOHUMAHUe
bonvuell unu Hauboee 8ajNCHOU Yacmu yuebHo2o mamepuand. /[onyuiensvt ouuoKuy
6 onpeoeieHuu NOHAMUU, NPU UCNOAb30BAHUU XUMUUECKOU MeEePMUHONOSUU,
KOmMopvle He UCHPABIeHbl NOCHe HECKONbKUX HABOOAWUX B8ONPOCO8, He
chopmuposanvl KoMnemeHyuU, YMeHus U HagblKu NyOIUdHOU pedl, apeyMeHmayuu,
8edenUst OUCKYCCUU U NOJIEMUKU, KPUMUYECKO20 80CNPUAMUSL UHGOPpMAYUU.

Ilpoyeoypa ouenueanus peghpepama:

Kpumepuamu ouenxu peghpepama s61510mcesi: HOBU3HA MeKCcMd, 0OOCHOBAHHOCTb
8b100pA UCMOYHUKOG IUMepamypul, CmeneHb PACKpblmusi CYWHOCMU 80Npocd,
cobnooeHus mpebosanutl K 0hopmieHuro.

Oyenka «OMAUYHO» — BbINOJIHEHbL 6Ce MpPeOOBAHUs K HANUCAHUIO peghepama:
0003HayeHa npoob.ema u 000CHOBAHA €€ AKMYAIbHOCMb, CONAH AHAIU3 PA3TUYHBIX
MOYeK 3peHUsl HA PACCMAMPUBAEMYIO NPODTIeM) U TO2UUHO U3TIOHCEHA COOCMBEHHAS
noO3UYUsl, CHOPMYIUPOBAHBI BbIBOOLI, MeMA PACKPbIMA NOJHOCMbIO, BblOEPIHCAH
00bEM,; cOOI00eHbl MPeDOBAHUS K BHEUHEMY 0QOPMICHUTO.

Oyenka «xXopouio» — OCHOBHbIe MpebosaHusi K pegepamy 8vbinoHeHbl, HO Npu
5MOM 0OnyweHvl Hedouémsl. B yacmnocmu, umeromes HeMmoOYHOCMU 8 UZIOHCEHUU
mamepuana; omcymcmeyem i02udeckas nocie008amelbHOCMb 8 CYHCOCHUSAX, He
8bloepacan 00vém peghepama, UMerOmMcs ynyujeHus: 8 oghopmieHuu.

Oyenka «y00671emeopUmMenIbHO» — UMEIOMCS CYUWeCmEeHHble OMCMYNIAeHUs. OM
mpebosanuil k pepepuposanuro. B uacmrnocmu: mema océewiena b YaCmMuyHo,



oonywenvl hakmuyeckue owluOKU 8 CcoO0epicanuu pegepama, OmMcCymcmeym
8b18000L.
OyeHka «HEY00GNEMEOPUMENbHOY — MmemMa pegepama He pacKpvlma,
OOHAPYIHCUBACTCSL  CYUIECMBEHHOE HEeNOHUMAaHue npoodiemvl uiu pegepam He
npeocmaeier 80sce.

Koumponvnan paboma

Koumponvrnoe 3adanue modcem cocmosms u3 meopemuyecko2o 80npocd,
NPAKMU4ecKo2o 3a0anusi Ui HeCKOAbKUX 3a0anull (Kak meopemuueckux, maxk u
NPAKMU4ecKux), 8 KOmopwix Cmyo0eHm 00JIdHCeH NPOAHATUIUPOBAMb U OAMb OYEHKY
KOHKPEemMHOU CUMYayul Uil 8bINOJIHUMb OPY2VI0 AHATUMUYECKYI0 padOmbl.

Kpumepuu ouenku 3nHanuilt cmyoeHma npu HANUCAHUU KOHMPOJIbHOU
padomot

Oyenka  «OMAUYHO» —  BBICMABIAEMCS — CMYOeHmYy,  NOKA3AGUIEMY
BCECMOPOHHUE, CUCTIEMAMUZUPOBAHHbLe, 2T1YOOKUE 3HAHUSL 80NPOCOE KOHMPOIbHOU
pabomvl U yMeHue YBEePEHHO NPUMEHSAMb UX HA NpaKmuke npu peuleHuu
KOHKPEmHbIX 3a0a4, c60000HOe U NPABUTIbHOE 00O0CHOBAHUE NPUHSNBIX PEUEHUIL.

Oyenka «xopoutoy — 8bICMAGIAEMC CMYOeHmY, eCiu OH Mmeepoo 3HAem
mamepuai, 2pamomHo U NO Cywecmey uzideaem e2o, ymeem NPUMEHsIMb
NOJYYEeHHble 3HAHUS HA NPAKMUuKe, HO OONycKaem 6 omeeme Wil 8 peueHuu 3a0ay
HeKomopble  HeMOYHOCMU, KOMOpble MOdNCEm  YCMPAHUMb ¢ NOMOWDBIO
OONOJIHUMENbHBIX BONPOCO8 NPENnoOaABAMEs.

Oyenka «y0081emeopumenbHo» — 8blCMABILENC S CIYOeHMY, NOKA3AGUEMY
(ppacmenmapmwiil, pazpo3HeHHblU XapaKkmep 3HAHULL, HeOOCMAMOUYHO NPABUTbHbIE
Gdopmynuposxu 6a308blx NOHAMUL, HAPYUWEHUS T02ULEeCKOU NOCAe008AMEeNIbHOCU
8 U3NONCEHUU NPOCPAMMHO20 MAMEPUAId, HO NPU dMOM OH 81ddeen OCHOBHbIMU
NOHAMUAMU  BLIHOCUMBIX HA KOHMPOIbHYIO pabomy mem, HeoOXo0uMbiMu OJis
OdanbHetiue20 00yYeHUs. U MOdCem NPUMEHIMb NOLYYeHHble 3HAHUS No 00pasyy 6
CMAHOAPMHOU CUMYAYUU.

Oyenka «Hey0081eMBOPUMENbHO» — 8bICINABAAEMCS CIYOeHNY, KOMOPblll He
3Haem OObWE YACU OCHOBHO20 COOEPIHCAHUS BbIHOCUMbBIX HA KOHMPOIbHYIO
pabomy 80npocos mem OUCYUNIUHDBL, OONYCKAem 2pydbie OuUdKU 8 hOPMYTUPOBKAX
OCHOBHbBIX NOHAMULL U He YMeem UCNOIb308amb NOJIYYeHHble 3HAHUS NPU pelleHUul
MUNOBBIX NPAKMUYECKUX 3A0aY.

Kpumepuu oyenxku na 3aueme

Ilo oucyunnune «Xumusy, opmoti 3aKnIOUUMENbHO2O KOHMPOTSL 3HAHUL
aenaemces 3avem. Ilpu smom oyenka «3aumeno» coomeemcmeyem napamempam
0601 us NOJIOHCUMENIbHBIX OYEHOK («omauunoy, «XOpouioy,
«y008NIeMBOPUMENbHOY), A  «He  3aumeHo» —  Nnapamempam  OYEeHKU
«HEYO081eMBOPUMETLHON.
Ouenka «3aumeHo» 8bICMABIAEMCA obyuarowemycs, nokazaguiemy
6cecmopoHHue, cucmemamu3upoeanHboie, enyooKue  3HAHUSL ~ BONPOCO8
9K3AMEHAYUOHHO20 OUlema u yMmeHue y8epeHHO NPUMEHAMb UX HA NPAKmuke npu
peuleHuU KOHKpemHulX 3a0ay, c80000HOe U NPAaguibHOe 0O00CHOBAHUE NPUHAMbBIX



PpeuleHull, a makaice

Ouenka «3aumeHo» 6blCMasisiemcs 00y4auemycs, eciu OH meepoo 3Haem
mamepuan, 2pamomHoO U NO CYWecmey uzlazaem e2o, ymeem NpUMeHsmb
NOJIy4eHHble 3HAHUSA HA NPAKmuKe, HO O0ONycKaem 8 omaeme Uil 8 peuleHuu 3a0ay
HeKomopvle HEemO4YHOCMU, KOMOpble Modcem YCMPAaHums C  NOMOUDIO
O0ONOJIHUMEIbHBIX BONPOCOB NPEN00ABAMENS, A MAKICE

Ouenka «3aumenoy» BbICMABNACCS obyuarouemycs, noxasasuiemy
Gdpacmenmapmsiii, pazpo3HeHHbIL XapaKkmep 3HAHUU, HeOOCMAMOYHO NPABUTbHbBLE
dopmynuposku 6a306v1X NOHAMULL, HAPYUIEHUS T02UHLECKOL NOCAe008aAMelbHOCHU
8 U3IOJNCEHUU NPOSPAMMHO2O MAMEPUAa, HO Npu 3MOM OH 81adeem OCHOBHLIMU
NOHAMUAMU, BLIHOCUMBIMU HA 3a4em, HeoOX00UMbIMU OJisl OanbHeliue2o 00yueHuUs
U MOJicem NPUMEHAMb NOJIYYeHHble 3HAHUS N0 00paA3yy 8 CMAHOAPMHOU CUMYAYUU.
Ouenka «He 3AUMEHO0» BbiCMAGIAeMCcs 00yYaouemMycs, KOmopblil He 3HAem
OobULell Yacmu OCHOBHO20 COOEPIHCAHUSL BLIHOCUMbBIX HA 3ayem 8ONpOCO8 mem
oucyuniuHvl, donyckaem 2pyovle OuuOKU 8 opMyIUPOBKAX OCHOBHBIX HOHAMUL U
He ymeem UCNOJIb308AMb NOJIYUEeHHble 3HAHUS NPpU  pPeuleHuUUu Mmunoeulx
NPAKMUYeCcKux 3a0ay.

8 IlepeyeHb OCHOBHOM M JIONOJTHUTEIBHON YU4eOHOI JIuTepaTypbl

OcHoBHas yueOHasi IUTEpaTypa

(Hanuuue ¢ oubnuomexe KyoI'AY)
1. 'muuka H.JI. O6mmast xumust : yue6. mocodue / H.JI. T'munka. — U3x. crep. — M. : Knopye,

2013. - 750 c. ISBN 978-5-406-02934-3
2. Kopoeun H.B. O6wmast xumus : yaeOuuk st By30B /H.B. Kopoun. — M.: Beici. mik., 2004. —
557¢c. . — ISBN 978-5-06-004403-3

3. CyBopoB A.B. O0mas xumus : yue0. mocooue / A.B. CyBopos, A. HukosbCcKuii.
— 2-¢ w3a., ucnp. CIIb. : Xumus,1995. — 624 c. ISBN 5-7245-1018-9

JlonoyiHUTeIbHAS y4eOHAas JuTepaTypa

1. TaiigykoBa H.I'. DnekTpoxuMHuyecKkue mporecchl B TEXHUKE : y4el. mocodue s
By30B ¢ rpudpom MCX / H.I'. T'aiinykoBa, E.A. Kaiiroponosa, 1.B. llabanosa. — Kpacuoaap. :
Kyol'AY, 2013. - 300 c.
https://edu.kubsau.ru/file.php/105/03 03.07.13/06 EHlektrokhimicheskie processy v_ehnergetike eh

lektronike tekhnikeGaidukovaNG.SHabanovalV.pdf

2. Tlectynosa C. A. PacTBopsI U Ipyrue aucnepcHbie cuctemsl: yued. mocodue / C. A.
ITectynosa, E. C. Kocrenko, E. A. Kaiiropogosa. — Kpacuonmap : 2013. — 479 c.
http://edu.kubsau.ru/file.php/105/04 Rastvory i drugie dispersnye sistemy Pestunova Kost

enko Kaigorodova.pdf

3. IlectynoBa C. A. Kommiekcusle coequHenus. KomriekcooOpa3oBaHue B BOJHBIX
pactBopax: yueb. nocobue / C. A. Ilecrynosa, E. C. Kocrenko, E. A. Kaiiropogosa. —
Kpacnonap : KyoI'AY, 2013. — 161 c.


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 Kaigor

odova.pdf
4. AnexcanapoBa D.A Xumusi MeTamioB : yue0. mocooue / J.A. Anekcannpona, O.A.

Hemunenko. — Kpacunogap. : KyoI'AY, 2015.—299 c.

http://edu.kubsau.ru/file.php/105/Uch posobie KHimija metallov 2 1.pdf

https://edu.kubsau.ru/file.php/105/03 03.07.13/15 Spravochnik po obshchei i neorganicheskoi khi

mii_Kosjanok Kostenko Kaigorodova.pdf

O Ilepeyennb pecypcoB HH(POPMAIHOHHO-TEJTEKOMMYHHUKAIIUOH-
Ho#l ceTu «HTEpHET»

11.05.2021

[lepeuens ObC
Ne | HaumenoBanue | Temarnka Hauano HaunmenoBanue opranuzanuu 1 HoMep
pecypca JEUCTBUS U | JOTOBOPA
CpOK
JNEUCTBUSA
JI0roBOpa
1 | Znanium.com | YuuBepcanbHast | 17.07.2019 | JTorosop Ne 3818 DBC ot 11.06.19
16.07.2020
17.07.2020 | Horosop 4517 OBC ot 03.07.20
16.01.2021
17.01.21 | dorosop 4943 OBC ot 23.12.20
16.07.21
2 | UznarensctBo | Berepunapus 00O «M31-Bo Jlanb»
«Jlanb) Cenbek. X03-B0 | 13.01.2020 | KonTpakr Ne940 ot 12.12.19
Texnonorus 12.01.2021
XpaHEeHUS U
E;E’Jf f;gf(m” 13.01.21 | Konrpaxr Ne 814 ot 23.12.20 (c 2021
IPOYKTOB 12.01.22 | roma OTA. KOHTPAKTHl HA BETCPUHAPHUIO
¥ TEXHOJIOTHUIO Tepepad.)
KonTpakr Ne 512 ot 23.12.20.
3 | IPRbook VYuusepcanpHas | 12.11.2019- | OOO «Aii I[Tu Op Meaua»
11.05.2020 | JInuenzuoHHbIH 10oroBopNe5891/19 ot
12.11.19
12.05.2020
11.11.2020 | OO0 «Aii ITu Dp Menuar»
Jlunensnonnsiit oroBopNe6707/20 ot
12.11.2020 | 06.05.20



http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/Uch_posobie_KHimija_metallov_2_1.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf

00O «Aii ITu Op Meauna»
Jlunen3unonneIit 1oroBopNe7239/20 ot
27.10.20

10 MeToanueckue yKa3zaHusl JJisl 00y4al0UMXCHA 10 OCBOEHHIO
TUCHUILIAHBI

Meroanueckue yKazaHusi H peKOMEHAAIUM 10 MOATOTOBKE K 3a4eTy

JUtst mosiydeHusl 3adera MO JAMCLUMIUIMHE CTYAEHT 00si3aH BBINOJHUTH BCE
nabopatopHbie paboThl, 0POPMUTH PE3yJIbTaThl B BUJIE OTYETA. 3all[UTa OTYETA IO
nabopatopHoil paboTe mpeanojiaraeT oOOCYXIACHUE TOJYYEHHBIX CTYJIEHTOM
pe3yJbTaTOB M OTBETHl HA BOMPOCHI MO TE€ME. BBINONIHUT, WHANBUIYAIbHBIC
JIOMAIITHUE 3a/IaHUs] U1 KOHTPOJIbHBIE PAOOTHI.

[lonroroBka Kk 3auery TpeOyeT OIpPENEIeHHOIO alropuTMa JAeUCTBUM.
[Tpexxne Bcero, HEOOXOIMMO 03HAKOMUTHCS C BOIIPOCAMHU, KOTOPbIE BEIHOCATCS Ha
3aueT. Ha OocHOBe 3TOro HaJxo COCTaBUTH ILJIAH MOBTOPEHMSI M CHCTEMAaTH3aLUU
y4eOHOro Marepuaia Ha KaKJIbli JIeHb, YTOOBI OCTaBUTh JCHb WA €ro 4acTh JJIs
HOBTOPHOI'0 000011IeHNE MPOrpaMMHOI0 MaTepuaa.

Henp3st  orpaHuumMBaThCs  TOJIBKO  KOHCIEKTAaMHU  JIEKLMHA,  CIIEIyeT
npopadoTaTh HyXKHbIE y4eOHbIE MOCOOMS, PEKOMEHI0BAHHYIO JTUTEPATYPY.

[TocnenoBaTenbHOCTh pabOTHI B MOATOTOBKE K 3a4€Ty JOJDKHA OBITh TaKas:
BHUMATEJIbHO NPOYUTaTh M YSCHUTH CYyTh TpeOOBaHWMM KOHKPETHOTO BOMIpOCa
IpOrpamMMbl; O3HAKOMHUTBCS C KOHCIIEKTOM; BHHMMATEJIbHO MpopadoTaTh
HEOOXOAUMBIA Y4eOHbI MaTepuan Mo y4eOHbIM MOCOOUSAM M PEKOMEHAYEeMOM
JIUTEPATYPHI.

Ecnu nns otnenbHON TeMbl TMpenoAaBaTeNb MPEIIOKWI CHEHHAIbHYIO
HAy4YHYIO JINTEPaATypy, KOTOPYIO CTYACHT pa3pabarbiBajl B IEPHOJ] MOJATOTOBKH K
3aHATHSAM, HEOOXOIMMO BEPHYTHCS K 3alHCSIM ITUX MaTEpHaOB (2 B OTIAEIBHBIX
CIIy4yasix K OpUrMHajIam).

B oTnenpHOM TeTpaau Ha KaxKIbld BOIIPOC CIEAYET COCTABUTH KPATKUAN TUJIaH
OTBETa B JIOTMYECKOM IMOCIENOBATEIbHOCTH M C (ukcanueil HEoOXOAMMOro
WUIIOCTPATUBHOTO ~ Marepuana (IpUMepbl, PHUCYHKH, CXEMbI, ypaBHEHUS
XUMHUUYECKUX PEAKIIUN).

Ecnu oTaenbHbIe BOMPOCH! OCTAIOTCS HESICHBIMH, UX HEOOXOJUMO HAIMUCATh
Ha MOJISIX KOHCMEKTa, YTOObl BBISICHUTH Ha KOHCYJIbTAalMU. OCHOBHBIE TOJIOKEHUS
TEMBbI TI0CJIe TJIyOOKO OCO3HAaHUE UX CYTH CIEAYyeT 3ay4uThb, TOBTOPSS HECKOJBKO
pa3 WM pacckasbiBas koiuiere. BakHeliyro uHpopMaluio cieayer o003HavaTh
JPYTUM LBETOM, 3TO IOMOTAET JIYYIlIE UX 3aA[IOMHUTb.



CrnenyeT NOCTENEHHO NEPEXOIUTh OT MOBTOPEHUS MaTepuaia OAHON TEMBI K
npyroii. Korzma mnoBTOpeH W CHCTEMaTHU3MpPOBAaH BECh YYEOHBIM Marepuad,
HEOO0XOIMMO MEPECMOTPETD €r0 €IIe Pa3 y’KE CO CBOMMHU 3aHCIMH.

Yno0Hee TOTOBUTBCS K 3a4€Ty B YUTAIBHOM 3aie OWONMOTEKH WIA B
CTHEeLMATU3UPOBAHHOM yueOHOM KabuHeTe. B Teuenue cyTok Heo6xoanumo paboTaTh
8-9 uwacos, nenas yepes kaxasie 1,5 yaca nepepriBa Ha 15 MuH.

CryneHTaM HYXHO 3HaTh o0mmMe TpeOoBaHMs K OIeHKe 3HaHWM. HyxHo
BBISIBUTH:!

1) moHumMaHMe U CTENEHb YCBOEHMS BONpOCA, IOJHOTY, H3Mepsiemast
KOJIMYECTBOM NPOTPAMMHBIX 3HAHUN 00 00BEKTE, KOTOPBIN U3y4aloT;

2) rayOuHy, KOTOpas XapaKTEepU3yeT COBOKYIHOCTb CBSI3€H MEXIY
3HAHMSIMU, KOTOPBIE OCO3HAIOT CTYACHTHI;

3) MeToaonornyeckoe 000CHOBAaHUE 3HAHUIA;

4) 03HaKOMJICHME C OCHOBHOM JIMTEPATypoll MO MpeAMETy, a TaKxke C
COBPEMEHHOU MEPUOANYECKON JIMTEPATYPOU 10 IPEAMETY;

5) noruKky, CTpyKTypy, CTHJIb OTBETa U YMEHHUE CTYJEHTA 3allUIaTh HAyYHO-
TEOPETUYECKHE TIOJIOKEHHSI, KOTOPBIE BBIBUTAIOT, OCO3HAHHOCTh, 000OIIEHHOCTD,
KOHKPETHOCT;

8) MPOYHOCTH 3HAHUI.

MeToauyeckue peKOMEHAAUMH 110 BBINOJHEHUIO Kelc-3aJaHui

[lens MeTO1a KEHCOB - HAYYUTh O0YYAIOIIUXCSI aHATTU3UPOBATH TTPOOIEMHYIO
CUTyallll0 — KeWc, ¥ BbIpadOTAaTh pEIICHHE, Hay4YuTh padoTath C
UH(OPMAITMOHHBIMA UCTOYHUKAMHU.

Mertoa KeicoB crmocoOCTBYET Pa3BUTHIO Y 00YJAIONTUXCSI CAMOCTOSI TEILHOTO
MBIIIJICHNUS, YMEHHS BBICIYIIMBATh U YYUTHIBATH AJIbTEPHATUBHYIO TOUKY 3PEHUS,
apryMEHTHPOBAHO BBICKA3aTh CBOKO. C MOMOIIBIO 3TOT0 METOAA CTYAEHTHI UMEIOT
BO3MOKHOCTh TPOSIBUTh M YCOBEPILICHCTBOBATh AHAJUTUYECKHE W OLIEHOYHBIC
HaBBIKM, HAYYUTHCS paboTaTh B KOMAaHJE, HaXOJIWTh HauOojiee palloOHaIbHOE
pelieHre MOCTaBICHHON MPOOIEMBI.

TexHonmoruss MeToAa 3aKIOYACTCd B CIHEAYIOIIEM: [0 OMNPEICIICHHBIM
npaBuiaM pa3pabaTbiBaeTcs MOJENb KOHKPETHOM MpOoOJIEMHOW CHUTyaluH,
MPOU3OIIEAIICH B MPEIMETHOM 00JIACTH, U OTPa)KaeTCsl TOT KOMIUIEKC 3HAHUM U
MPAKTUIECKUX HABBIKOB, KOTOPHIE O0YYAIOIIUMCS HYXKHO TIOTYUYHUTh.

Meron  mpencraBisger — cobod  cmemupUYECKYyl0  PasHOBUIHOCTH
WCCJIEIOBATENLCKONW aHATMTUYECKON TEXHOJIOTHH, T.€. BKIIIOYAET B ce0s oneparuu
HCCIIEIOBATENIBCKOTO MPOLIECCA, AHATUTUYECKHE MPOLIEAYPHI.

[IpenonaBarens TOTOBUT HaYAJIbHBIN KeC. PEKOMEHyeMble HCTOUHUKU:

1. Kaiiropogosa E. A. Heoprannyeckas u aHaqTuTH4YeCKasi XUMus : yueo.-
Mmeton. nocodue / E. A. Kaiiroponona, 1. 1. Cunopoa. — 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 [I'.M. TexHuka BeIeHUS XHUMHYECKOTO DJKCIIEpUMEHTa B
nabopatopun xumuu / ['M. HaymoBa, E.K. S6monckas, E.A KaiiropogoBa. —

Kpacnonap: Ky6I'AY, 2013. - 80 c.
http://edu.kubsau.ru/file.php/105/03 03.07.13/08 tekhnika vedenija khimicheskogo ehksperimenta.
pdf

3. IlectrynoBa C.A.PaGouas TeTpaap K 1a00paToOpHBIM paboTaM 110
mucrutmnHe «Xumus» / C.A. Tlectynona, E. K. A6monckas.— Kpacunonap :
Ky6I'AY,2013 — 60 c.
http://edu.kubsau.ru/course/view.php?id=105.

Meroanyeckue PpeKOMEHJAlMHU MO0 MNOArOTOBKE K KOHTPOJbHOM
(camocTosITeILHOM) padoTe

[TonroroBka K KOHTPOJBHOM paboTe TpeOdyeT OINpeneseHHOro alropurMma
neiicreuil. [lpexne Bcero, HEOOXOIUMO O3HAKOMUTHCA C BOINPOCAMHU, TEMAMH,
KOTOpPBIE BBIHOCAT HAa KOHTPOJIbHYIO padoTy.

Henp3st  orpaHmumMBaThCi  TOJIBKO  KOHCIIEKTAMHM  JIEKLIHMH,  CIIEQYyeT
popadoTaTh HyKHbIE YU€OHbIE TOCOOUS, PEKOMEHOBAHHYIO JIUTEPATYPY.

[TocnenoBarenbHOCTh pa0OTHI B MOJATOTOBKE K KOHTPOJIBHBIM MEPONIPUATHSIM
JOJDKHA OBITh Takas: BHUMATEIBHO IPOYUTATh M YACHUTH CYTh TpeOOBaHUU
KOHKPETHOT'O BOIIPOCa MPOrpamMMbl; O3HAKOMUTBHCSA C KOHCIEKTOM; BHHUMATEIbHO
npopadboTaTh HEOOXOJUMMBIM  y4eOHBIH MaTepuan MO YYEeOHbIM IOCOOHSIM U
PEKOMEHAYEMOM JINTEPATYPE.

Ecnu nnst oTnenpHOM Tembl MpenojaBaTeslb MPEAJIOKHI MEPBOMCTOUYHUK,
CHELMATIbHYIO HAayYHYIO JIMTEpaTypy, KOTOPYIO CTYIEHT pa3pabarbiBasl B MEPHUOA
HNOJIFOTOBKA K CEMHHAPCKUM WM WHBIM 3aHATHSAM, HEOOXOIMMO BEPHYTHCS K
3alKCsAM 3THX MaTepHaIoB (2 B OTJEJIBbHBIX CIIy4asiX U O OPUTHHAJIOB), BOCCO3/1aTh
B [TAMSTH OCHOBHBIE HAYYHBIE ITOJOKEHUS.

B oTnenpHOM TeTpaau Ha KaxKIbld BOIIPOC CIEAYET COCTABUTH KPATKUM IUJIaH
OTBETa B JIOTMYECKOW IMOCJIENOBATENbHOCTY U ¢ (UKcauued HeoOX0AUMOro
WJUTIOCTPATUBHOTO MaTepuasa (IpuMephl, PUCYHKH, CXEMBI, LIU(PPHI).

MeToanuyeckue peKOMEHIAIUM MO MOATOTOBKE K TECTUPOBAHUIO

Ilenp TecTupoBaHUSA B XOJIe¢ y4eOHOrO Mpolecca CTYIAEHTOB COCTOUT HE
TOJIBKO B CHUCTEMAaTHYECKOM KOHTpOJIC 3HAaHWUH W3YYCHHOTO Marepuajja, HO U B
Pa3BUTUM YMEHUS CTYJICHTOB BBIJEIATh, aHAIM3UPOBATh U 00001IaTh HamboJiee
CYIIIECTBEHHBIC ATAIbl TEXHOJOTHYECKHX MTPOIIECCOB.

Kax u mo6as npyras opma moaroToBK K KOHTPOJIIO 3HAHHM, TECTUPOBAHHE
UMEET Psii 0COOEHHOCTEH, 3HAHNUE KOTOPBIX TTOMOTAET YCIEITHO BBITIOJHUTH TECT.
MOo>XHO JaTh CIEIYIONTUE METOINYECKUE PEKOMEHIAIUH:

1. [Ipexne Bcero, clieayeT BHUMATEIBHO U3YIUTh CTPYKTYPY TECTa, OIICHUTH
00BeM BpPEeMEHH, BBIJCIISIEMOTO Ha JIAHHBIN TECT, YBUJIETh, KAKOTO TUIIA 3aJaHUS B
HEM COJIEpKATCsl. ITO TIOMOKET HACTPOUTHCS Ha PabOTYy.

2. OueHb BaXXHO BCETJ]a BHUMATEIHLHO YUTATh 3aaHUS JI0 KOHIIA, HE TIBITAsCh
MOHSATHh YCJIOBHS «IIO TIEPBBIM CJIOBaM» WJIM BBIMOJHHUB TOMOOHBIC 3aJaHUS B
NPEIBIIYIINX TECTUPOBAHUAX. Takas Cremka HepeIKo MPHUBOIUT K JOCATHBIM
OIMOKaM B CaMbIX JIETKMX BOIPOCaXx.


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

3. Ecniu Bel He 3HaeTe 0TBeTa Ha BOMPOC WM HE YBEPEHBI B MPaBUIHHOCTH,
CJIETyEeT MPOMYCTUTh €T0 M OTMETUTD, YTOOBI IIOTOM K HEMY BEPHYTHCH.

4. Ilcuxoyoru TakKe COBETYIOT JyMaTh TOJBKO O TeKymleMm 3amaHuu. Kak
MIPaBUJIO, 33JJaHUS B TECTaX HE CBS3AHBI IPYT C IPYTrOM HEMOCPEACTBEHHO, TOATOMY
HEOOXOIMMO KOHIIEHTPUPOBATHCS HA JAHHOM BOIMPOCE W HAXOAUThH PEIICHUS,
MOIXO/ISIIIIE UMEHHO K HeMy. Kpome Toro, BBITTOTHEHHE 3TON PEeKOMEHTAINH 1acT
eIIe OJUH TICUXOJOTHYeCKUd d(PPEKT — MO3BOIUT 3a0BITh O HEy/Iaue B OTBETE Ha
IPEIBIIYIINNA BOTIPOC, €CIIM TaKOBast UMeJIa MeCTO.

5. MHorue 3amaHusi MOXKHO OBICTpEE pEIINTh, €CIM HE HCKaTh Cpas3y
NIPAaBIJILHBIN BapHAHT OTBETA, a OCIEA0BATEIHHO UCKITIOYATh T€, KOTOPBIC IBHO HE
OIXO0AT. MeTOoT MCKITFOUCHHUS TTO3BOJISIET B UTOT€ CKOHIIEHTPUPOBATh BHUMaHHE
Ha OJIHOM-JIBYX BEPOSITHBIX BapHaHTaX.

6. Ilpomecc yraapiBaHus TPABUIBHBIX OTBETOB >KEJATEIHLHO CBECTH K
MUHAMYMY, TaK KaK 3TO YpeBATO TE€M, YTO CTYACHT 3a0yAeT O IIIaBHOM: YMEHUU
UCIIOJb30BaTh MMEIOIUECS] HAKOIUICHHBIE B Y4€OHOM MpoOIlecce 3HaHUs, U OyneT
HAJeAThCA Ha ymady. Eciu yBEepeHHOCTHM B MPAaBWIBHOCTH OTBETAa HET, HO
WHTYUTHBHO TOSBIISICTCS MPEANOYTCHUE, TO TICHXOJIOTH PEKOMEHIYIOT JOBEPITH
WHTYHITMN, KOTOpas CYUTACTCS NPOSBICHHEM TIyOWHHBIX 3HAHWUW W OIIBITA,
HaXOJIAITUXCS Ha YPOBHE TOJICO3HAHMUS.

MeToanuyecKue peKOMEeHAAlUH 10 MOAT0TOBKE K HAYYHOH TMCKYCCHH

VYyebnast guckyccusi Kak «popMa paboTbl» 00JagaeT OmNpeneIeHHOM
CTPYKTYPOH, BKJIIOUAIOLIEH TEMY, IKCIO3ULIMIO, PEUYEBOM CTUMYJI, HAIPABJISIOLIME
BOIIPOCHI U PEUEBYIO PEAKLIHIO CTYJICHTOB.

CTyneHT J0KEeH U3YyYUTh OCHOBHYIO U JIONIOJTHUTEIBHYIO JIUTEPATYPY.

Bo Bpems npoBeieHHsT KaKIbli CTYAEHT JOJKEH BHUMATENBHO CIIEIUTH 3a
OTBETAMH CBOMX KOJUIET, CTPEMUTHCS MX JOMOJHUTh, T.€. aKTUBHO y4acCTBOBATh B
00CYXIEHUU TOT'O UJIM MHOTO BOMpPOCa.

MeTtoauyeckue ykasaHus 110 HANMCaAHNUIO pedepara
Brinonnenue pedepara sBiaseTcs 01HON U3 POpM KOHTPOJISI CAMOCTOSTENBHOU

paboThI CTYJIEHTOB C JUTEPATYpHbIMU (Y4€OHBIMU U HAYYHBIMH) HCTOYHHKAMU B
BBICILIEM y4€OHOM 3aBE/ICHUHU.

B nauanme cemectpa mpenoaaBaTesb BBIIAECT OTACIBHBIM CTYJICHTAM TEMBI
pedepatoB. Pedepar B 1enoMm uiam mo paszzgenaMm pazpadaThIBa€TCs OTACIbHBIM
CTYJIEHTOM U O(POPMIISIETCS B yCTAHOBIIEHHOM TIOPSIJIKE.

Texunueckoe opopmienue pedepara
Crpykrypa pedepara:

TUTYNBHBIN JIUCT

TutynbHbIN TUCT OPOpMIIAETCS CIEAYIOINUM 00pa3oM: ¢M. TUIIOBOM MpUMep.
Coneprxanue pedepara
l. Beenenne



II.  OcHoBHas 4acTh (JIUTEpATyPHBIN 0030D)
I1l.  3axmtoueHue (BHIBOJIbI)
IV. Coucok nurepaTypsl

1. [lociie THUTYIBHOTO JMCTa HA OTIACIBHOM CTpPAaHULE CIEayeT
orjaBiicHHE (IUIaH, COJEpKaHUE), B KOTOPOM YyKa3aHbl Ha3BaHUS BCEX Pa3fECiOB
(myHKTOB TuTaHa) pedepara M HOMEpa CTPAHWUII, YKa3bIBAIONIME HAYAI0 3THUX
paszeioB B TeKcTe pedepara.

2.ITocne ormamieHus cieAyeT BBEJCHHE C YKa3aHUEM Ha3BaHMM pa3JielioB.
OO0BeM BBeieHUs coCTaBisIeT 1,5-2 CTpaHUITBI.

Bo BBeneHun kpaTko 0OOCHOBBIBACTCSl aKTyaJbHOCTh M 11€J1I€CO00Pa3HOCTD
BBIOpPAHHOW TEMATUKH.

3. OcHoBHasl yacTh pedepara MOKET UMETh OJHY WM HECKOJBKO TJIaB,
cocTosimux u3 2-3 mnaparpadoB (MOANYHKTOB, pa3JeioB) W MPEANoaraet
OCMBICICHHOE M JIOTUYHOE M3JIO)KCHUE TIJIABHBIX MOJIOKCHUM W UJEH,
COJIEp KaIllUXCAd B M3Y4YEHHOM JnuTeparype. B TekcTe o0s3aTelbHBlI CCHUIKM Ha
MEPBOMCTOYHUKHU. B TOM ciyyae, eclii HUTUPYETCS WM UCTOIB3YETCS Ubsi-TH00
HEOpAWHApHAsT MBICIIb, UJES, BBIBOA, NPUBOJUTCA KakoW-muO0 1U(poBOi
Martepual, Tabauibl — 00sI3aTeNIbHO CIEAYEeT CAENaTh CChUIKY Ha TOrO aBTOpa, Y
KOT'O BbI B3sUIM JIaHHBIM MaTepHal.

Lenpb nmurepatypHOro 0030pa: OCMBICIHTh, U OOOOITUTh YIESOHBIN U HAyYHBIN
Marepuasl MO0 COBPEMEHHOMY COCTOSIHUIO [IaHHOTO BOMNPOCA W MPEMJIOKHUTH
MEPCIEKTUBHBIC TyTH PEIICHUS MPOOIIeM.

4, 3aKIIFOUEHUE COAEPKUT TJIaBHBIE BBIBOJIbI, U UTOT'M U3 TEKCTAa OCHOBHOM
4acTHU, B HEM OTMEYAEeTCs, KaK BBINOJHEHbl 3aJa4d, U JOCTUTHYTHI JIU LIEJIH,
chOpMyIMPOBAHHBIC BO BBEJICHUMU.

S. [IpunoxeHnue MOKeT BKIKOYaTh rpaduKu, TaOIUIbI, PACUETHI.

6. bubnuorpadus (CIUCOK TUTEPATYPHI).



3nech yKa3bIBaeTCs pealibHO MCIOJIb30BaHHAS JUIsl HamucaHus pedepara
auTeparypa, odopmiieHHas 1O mMpaBwiaM OUOIHOTrpapUIECKOTO OMHCAHHUS B
COOTBETCTBHHM C TpeboBaHusAMU ['occTangapra.

3 Tunosoii mpumep
MUHUCTEPCTBO CEJIBCKOI'O XO3AUCTBA POCCUNCKU ®EJIEPAIIN
denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTebHOE
YUpEekKICHUE BBICIIET0 00pa30BaHUs
«KybaHckuii rocy1apCTBEHHBIN arpapHblii YHUBEPCUTET
umenu U.T. TpyOununa»

Kadenpa xumun

Tema pedepara
HaHOTEXHOIOTHH B 3JICKTPOHUKE U DJICKTPOTESXHUKE

Pedepar noarorosiexn

NBanoBeiM Cepreem BacniibeBuuem
ctynentom rpynmsl 9C-1901
(dakynbTeTa SHEPTETUKHU

PykoBoautens paboThl

TOIEHT Kadeapbl XUMHUH
ITectynoBa CBeTniana AHaTOJIbEBHA

KPACHOJIAP
2020

Jdranbl padoThl HAJ pedepaTomM
Paboty Han pedeparoM MOKHO YCIIOBHO MOJIpa3eInTh Ha TP dTana:
1.IToAroTOBUTENbHBIN 3TaM, BKIIOYAIOIIUMN N3yUeHUE MpeIMeTa UCCIIeI0BAHNUS;



2.M35n10keHue pe3ysbTaToB U3YYEHUS B BUJIE CBSI3HOTO TEKCTA;
3.YcTHOE coobuienue mo Teme pedepara.

Paborta Haj BeImoiaHEeHHEM pedepaTHBHOTO 3aAaHUS MOXKET MPOBOAUTHCS B
YUTANBHBIX 3amax Oubmuotexku KyOI'AY, B gomamHuxX yCIOBHSIX B Yachl,
OTBEJICHHBIE [ CAMOCTOSTEIbHON padOThl, a TAaKKEe B MEPUOJ UHAMBUIYAIbHOM
paboThl CTYZIEHTOB IOJ KOHTpOJEM Ipernonasarens Ha kKadenpe xumuu. llo
OKOHYaHUM WHIUBUAYAIbHONH NPOPaOOTKH BCEro 3aJaHMsl CTYIACHTBI TPYIIIbI
oopmisAIOT U caarT opopMIIEHHBIH pedepaT A1 NPOBEPKH MPENOAaBaTeo He
II03KE, YEM 3a JIBE HEJIEIIH JI0 €r0 3aIUTHI.

CryneHTy peKOMEHAYeTCS  BOCIOJb30BaThCS  MaTepuasamMu  (QoHJIa
oudnmnorexu Kyol'AY cornacHo HuXke MpUBEICHHOMY IUIaHY.

PexoMeHayeMblii IVIAH JIMTEPATYPHOI0 NMOMCKA
— obmas uHboOpMalKsg O NpobieMe C MOMOIIbI YYEOHUKOB, SHIIUKIONEIUN,
CIIPAaBOYHHUKOB, ceTH Internet (He mpuBOASATCSA B CIUCKE JIUTEPATYphl), HAYUHBIX
YKYpPHaJIOB (MPUBOJATCS B CIIUCKE UICTOYHUKOB);
— HUCIOJIb30BAaHUE HANJIEHHBIX CCHUIOK B PEKOMEHJOBAHHOM CIIUCKE JIMTEPATYpPhI
JUISL TANbHEWUIIET0 O3HAKOMIIEHUS C TPOOIEMOH;
— 03HAKOMJIEHHE C OPUTMHAIbHBIMU pabOTaMu.

B npouiecce noucka KHUT, cTaTel HEOOXOAUMO I0JIb30BATHCS ONOINOTEUHBIMU
KaTajoramu, pacHojIO’)KEHHbIMU B KOPITyCE€ 300JI0TMUECKOro (akynbTera, Ju0o
3JIEKTPOHHO-OMOIMOTEYHBIMU CHUCTEMAaMU BHYTpeHHel cetu Internet, mnpoiins
PETUCTPALIMIO, U MTOJYYUB PEKBU3UTHl PEXHUMOB JIOCTYTIA.

B 3aBucumocTu oT crenenu npopaboTKu TeMbI U odopmiieHus pedepara
CTYJEHTY MpPEAO0CTaBISAECTCA IPABO BBICTYIIUTH C COOOIIEHUEM MO Teme pedepaTa
Ha 3aceganuu kpyxka CHO kadeapsl xumuu B ¢popmaTe €XKEroHO MPOBOJIUMBIX
KoH(pepeHuuii (pakynbTeTcKol MK Mexdakynprerckoi). Ha coobmienne no teme
pedepata ¢ HCHOJIB30BAHMEM  MYJIBTUMEAUNHBIX CPEICTB  OTOOpa)KEHUS
uH(pOpMaIUU OTBOJUTCS 5-6 MUHYT.

Jlydmue u3 paboT (MpEeAnoYTUTELHO OAKCIEPUMEHTAIBHBIE) MOTYT OBITh
IPEJICTaBJICHbI JIs1 yYacTHsl B YHUBEPCUTETCKOM CMOTpPE CTYAEHUYECKUX padoT.

YuuthiBas conepkaTelbHbIA XapakTep pedepaTuBHON pabOThI U KaYECTBO
€ro 3alluThl, IPEroiaBaTeIb MOKET IPUHATH pelieHrne o auddepeHupoBaHHOM
3a4eTe 4YacTH MaTepuasa, BBIHOCUMOI'O Ha 3a4er.

MeToanuyeckue yKa3aHus 10 HANMCAHUIO JOKJIA/1a

B Xxoxme moArotoBku JoKiaga y CTYACHTAa BbIpa0aThIBalOTCS HaBBIKU
CaMOCTOSITEIbHOIO ~ TBOPYECKOTO  MBIIUJIECHUS, YMEHHE aHAJIU3UPOBaTh U
CUCTEMATU3UPOBATH MHOTOUYKCIIEHHYIO HH(OPMAIIUIO, TTOCTABIIEMYIO Y4E€OHBIMU U
HAyYHBIMHU U3AHUSIMU, IEPUOJUKOMN, CpeicTBaMU MaccoBOi nHpopmanuu. Kpome
TOTO, OMBIT MyOJMYHBIX BBICTYIUICHUI MO3BOJISIET CTYIEHTY c(opMuUpOBaTh psij
KOMMYHHUKATUBHBIX Ka4e€CTB, TAKUX KaK YMEHHE YETKO U JOCTYIHO M3JIaraTb CBOU
MBICIIH, J1€JaTh BbIBOJbI, HAIMYHUE SIPKOW U 00pa3HOU peuu U Ipyrux, 6€3 KOTOPbIX
HEBO3MOXHO AaKTMBHOE€ WM YCHEIIHOE IPOJABHKEHHME II0 KAPbEPHOM JIECTHULIE
MOJIOZIOTO CHEIUAIUCTA.



[ToaroToBka nokianga TpeOyeT yriyOoJIEHHOIO U3y4YeHHsI COOOIIaeMOM TEMBI,
oOpallieHus K CIEeIHAIbHON IUTepaType, CIpaBOYHOMY amnmapaty. B cBsi3u ¢ aTum
paboTa HaJ TOKJIAJOM MPEANO0JIaracT NPOXOKAECHUE CIEIYIOUIUX 3TAIlOB:

1. Buibop memul 0oknaoa. B xo/1e MpakTHUECKHUX 3aHITHIA BBIOOP MTPOUCXOUT
B 3aBHCHMOCTH OT NPEJIOKEHHBIX IPENOoJaBaTeJIeM BOIMPOCOB, HUMEIOIIUXCS B
METOIUYECKOM MTOCOOMH TEM MM OT COOCTBEHHBIX HHTEPECOB CTYACHTA.

2. [locmanosxa yeau doxnada. PopMyIupoBaHHE 1IETH pabOTHl HEOOXOUMO
JUTSL OTIpe/ieSieHUs] HalpaBJIeHUs MOKMCKa HEOOXOUMOM TUTEPATYyphl U pa3pabOTKU
CTPYKTYpbl JoKjiaaa. CTporo roBops, Leidb — 3TO MBICJICHHOE MPEABOCXUIICHUE
KEJTaeMoro pesyibTaTa JaedaTelbHOCTH. [lodToMy MOCTaHOBKAa WEIM JIOJDKHA
MaKCUMAaJIbHO COBIAJaTh C HAa3BAaHUEM TEMBbI JIOKJIaJga. B yCTHOM BBICTYIUJICHUU
COOOIICHHE TeJIH 00s3aTeNIbHO JTIOJDKHO HAYMHATHCS cO cJoB: «B cBoeM gokiaje s
X04y pacckaszarth 0...», «llenbto Moeit paboThl OBLIO. .. ».

3. Iloobop neobxooumoti rumepamypwvl no meme. Pabora ¢ mutepaTypoi
COCTOHT M3 CUCTEMHOT0 MOJ00pa KHUT ¥ TIOCTEAYIOIIETO N3YICHHUSI, COACPKAIIUXCS
B HUX MaTEpUaJOB, B PE3yNbTaTe YEro KOPPEKTHUPYETCS HA3BaHUE TEMBI U
dbopmynupoBka ueneid paboThl. JKenaTenbHO HCHOJIB30BATh JJISI MOATOTOBKH
JOKJIaJa HE MEHee TpeX HaWMEHOBAaHWM HWCTOYHUKOB, UYTO  JIOJDKHO
IPOAEMOHCTPUPOBATh YMEHHE CTYACHTAa COMOCTaBIsATh W aHAIM3UPOBATH
autepatypy. Jokian BBITOJHSETCS TOJBKO IO HAay4yHbIM (HE MO ydyeOHuKam!)
UCCJIEIOBAHUSIM, MOHOTpa(pUsIM 1 HAYYHBIM CTAThsIM.

4. Onpeoenenue cmpykmypol 00K1aod. IDTOT TIIYHKT 3aBepIiacT
MOATOTOBUTENIbHYIO pa0OTy /JIsi HAITMCAHUS TEKCTa JOKJIaa U JOJKEH COAepKaTh
BCE, UTO MOXHO TIpenBHUIeTh. CTPYKTypa MpeAcTaBiIseT cO00M KpaTKUil T€3UCHBIN
KOHCIIEKT TOTO, YTO BBIHOCUTCS B cooOrieHue. O0s13aTeTbHBIMI KOMITIOHEHTAMU
SBJISIOTCSI COOCTBEHHBIC BBIBOIBI M CITUCOK MCIIOJIb30BAHHOM JINTEPATYPHI.

5. Paboma nao mexcmom odoknaoa. llpexne Bcero, HEOOXOAUMO MOMHUTb,
YTO BpeMs Jokjiana orpaHudeHo. Iloatomy cineayer oTOMparh TOJBKO Hamboliee
BAKHBIM Marepuan. Kak mpaBwiio, 3TO pa3sBEpHYTHIM TE3UC M3 KOHCIIEKTa-
CTPYKTYPBI ¥ €T0 JI0Ka3aTeIbCTBO WU MpuMephl. [Ipu 3ToM HEoOX01MMO n30ekKaTh
«pa30pBaHHOCTH» TEKCTa, OJHO JOJDKHO IUIABHO BBITEKaTh U3 JApPYroro,
COOTBETCTBOBAThH JIOTMUECKOW JIMHUU JO0KJIaa. DTO 0OCOOEHHO BaXKHO MpHU padoTe C
HECKOJbKHUMH HCTOYHUKAMH.

Jloknan He AO0mKeH OBITh meperpyeH TouHbiMH Iudpamu. Cremayer
BBISICHUTH 3HAUYCHHE BCEX HOBBIX MOHATHMA, BCTPEYAIOITUXCS B TOKJIA/AE, U YMETh UX
0o0BsCHUTH. B KOHIIE NOKIaga HEOOXOAUMO YETKO C(OPMYIHPOBATH BHIBOJBI,
KOTOpPbIE COOTBETCTBYIOT TOCTABJICHHBIM 3a7adaM M OOO0OIIAIOT HM3JI0KCHHBIN
MaTepHal.

[To BpeMenu o0beM JTokiana coctapisieT 7-10 MUHYT.

11 Ilepeyenb MHPOPMANMOHHBIX TEXHOJIOTHI, UCIOJb3yeMbIX
IPU OCYLIECTBJICHHH 00pPa30BaTeJIbHOIO NMpouecca no JUCUMILIMHE,



BKJIIOYAS nepevyeHb NpOrpPaMMHOI0 olecneyeHust u

HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

NudopmarimonHble TEXHOJIOTHMH, HCIOJb3yeMble IIPHU OCYIIECTBICHUU
00pa3zoBaTeILHOTO MpoIecca MO JUCHUIUIUHE, TTO3BOJISIOT!

— OpraHu30BaTh IpoOIECC 00pa30BaHMs IyTEM BHU3yalIM3allMH H3ydaeMou
HH(pOpMaIu TOCPEICTBOM UCITOIb30BaHUS MTPE3eHTAIINM, YICOHBIX (DUIIBMOB,;

— KOHTPOJIUPOBATh pE3yJbTaThl OOYYECHHS Ha OCHOBE KOMIIBIOTEPHOTO
TECTUPOBAHUS,

— aBTOMATH3UPOBATh IMOWCK HWH(POPMAIMH ITOCPEACTBOM HCIIOIH30BAHUS
CIIPaBOYHBIX CUCTEM.
ITepeuens nuneH3nonHoro 110
Ne HanmenoBanue Kparkoe onncanue
1 Microsoft Windows OnepannonHas cucrema

— Cucrema tectupoBanus UHITO

[lepeuenb mpodeccHOHANBHBIX 0a3 JTaHHBIX M HWH()OPMALMOHHBIX CIPABOYHBIX
CUCTEM

1. CBuaeTenbCcTBO O TIOCYNAapCTBEHHOM peructpanuu 0a3 maHHbIx No
2009620007 peructpanun MynbTUMEIUMHBIE JEKIMU MO XuMuH: «OO0muMe
CBOMCTBA METAJUIOB. DIEKTPOXUMUYECKHUE ITPOLIECCHI», aBTOphI Kaiiroponosa E.A.,
["aiinykosa H.I'., SI6nonckas E.K.

2. CBUIETENBCTBO O TOCYAAPCTBEHHOW perucrpanuu 0a3 gaHHBIX Ne
2008620374 MynbTUMEIUUHBIC JISKIIUM 110 XUMUH: «XUMHUSI. OCHOBHBIE OHSATHS U
3aKOHbBI», aBTOophl Kaliroponosa E.A., INaiinykosa H.I'., Sl6nonckas E.K.

3. CBUIETENBCTBO O TOCYAAPCTBEHHOW perucrpanud 0a3 JaHHBIX No
2008620372 MynabTUMEIUUHBIE JICKIUM 1O XUMHH: «TOIMIMBHO-CMa304YHbIE
MaTtepuanb», aBTopsl Kaitiroponosa E.A., lNaiinykosa H.I'., fl6monckas E.K.

4. CBUAETEIBCTBO O TOCYIAPCTBEHHOM peructpauuu 0a3  JaHHBIX
2008620370 MynpruMenuifHbIe JEKIUM IO XUMHUU: «Boma m e€ CBOWMCTBa.
Bononoaroroskay, aBtopsl Kaitropoaosa E.A., lNalinykoBa H.I'., SI6nounckas E.K.

5. CBUACTENBCTBO O TOCYAApPCTBEHHOW perucrpanuu 0a3 gaHHbIX No
2009620262 MynbTUMEIHUIHBIE JEKIMA MO XUMHUU: «XUMHUYECKAs KUHETHUKA U
TepMoauHaMuKay, aBTopsl Kaiiroponosa E.A., lNaiigykosa H.I'., Sl6nonckas E.K.

6. CBuIETEILCTBO O TOCYAAPCTBEHHOM perucTpanuu 0a3pl JaHHBIX PO Ne
2010620518 «PaBHOBecus B TOMOT€HHBIX CUCTEMax», aBTophl: [aiinykoBa H.I.
S6nonckas E.K., Cunopoga.

7. CBUIETENBCTBO O TOCYIApCTBEHHOM peructparmu 0a3el JaHHBIX PD  No
2010620525 «OKUCAUTETHbHO-BOCCTAHOBUTEIbHBIE PABHOBECUS B XHUMHUYECKHUX
peakuusix», aBTopsl: [aiiagykoa H.I'. SI6nonckas E.K., Cunoposa U.N.

12 MarepuajJibHO-TeXHHYECKOe olecrnevyeHne AJs1 00yuyeHHs no
TUCHMILIINHE



HaunmeHnoBaHnue y4eOHBIX
MpeIMETOB, KypCOB,
JTUCIUILTUH (MOAYJIei),
MIPAKTUKU, HHBIX BH]IOB
y4eOHOI eI TeTbHOCTH,
MPEIYCMOTPEHHBIX YIeOHBIM
TUTaHOM 00pa30BaTENBFHON
TIPOTPaMMEI

HanmeHnoBaHue noMenieHui ais
MIPOBEJCHUS BCEX BUJIOB yUEOHOI
JeATEeNIbHOCTH, NIPEyCMOTPEHHO

Y4eOHBIM IUIAHOM, B TOM YHCIIE
TIOMEILEHUS JUIsl CAMOCTOSTEINbHON

paboThl, ¢ yKa3aHHEM MepeyHsI OCHOBHOTO
000pynoBaHus, YaeOHO-HATIIAIHBIX
ocoOnit ¥ UCTIOIB3yEeMOTO
MPOTPaMMHOTO 00eCTICUeHHUS

Anpec (MECTOIOJIOKEHUE)
MIOMEIIEHUH JUIs TPOBENICHUS BCEX
BUJIOB yueOHOM NesITeIbHOCTH,
MIPEAYCMOTPEHHOH yueOHBIM
IUIAaHOM (B Cilydae peanu3aluu
00pa3oBaTeNIbHOM POrpaMMBbI B
ceTeBoil hopmMe TOTOTHUTETEHO
YKa3bIBa€TCSI HANMECHOBAHHE
OpraHu3anuu, ¢ KOTOpou
3aKITIOUYCH

CreunanbHble TOMEIIEHUs: yueOHbIE ayAUTOPUH JIJIS IPOBEICHUS 3aHATHI JIGKIIMOHHOTO THUIIA,
3aHSATUNA CEMHHApPCKOIO TUIIA, KypCOBOI'O MPOEKTUPOBAHUSA (BBIIIOJIHEHUS KYpPCOBBIX padoT),
TPYIIOBBIX U WHIMBUAYAIbHBIX KOHCYJbTALIMM, TEKYIIEr0 KOHTPOIS M MPOMEKYTOUHOU

aTTcCTalluu

XUMHUA

Ayo. 412 JlekuuoHHas ayauTOpUS
AkycTudeckas cucreMa U
KOMITbIOTEPHAs! TEXHUKA!

Hoyt6yk Lenovo,
[Ipoektop  mns
MYJIbTUMEIUNHBIX  IMPE3CHTALUM,
SKpaH c 3JIEKTPONPUBOJIOM,
TpubyHa noknaaunka Polymedia.
O6opynoBaHHe HCIONb3YETCS s
UTCHUS JIEKINH

Tpubyna

OKpaH ¢ 3JeKTPONPUBOJIOM

JIEMOHCTPALIH

2. KpacHodap, yn. KanuHuHa 0.
13, 30aHue y4yebHoe20 Kopryca

300UHIICEHEPHO20
gaxynomema.

XuMus

Ayn. 233 YuebnHas aynuropust
JlaGoparopuu
BerrsoxHoM mikad -2
[TpunynurenbHas
cucrema

HaGop peakTHBOB M THOCYIBlI JUIS
MIPOBEICHUS JTA0OPATOPHBIX PaboT
DIEKTPOIUIUTKA

HaBecHOM CyIIMIBHBIN  CTEUIAXK
JUTSL TIOCY JTBI

Cryn - 17

IIrtatus I1D g1 NUIIETOK
OnektporiuTtka  1-koH(popouHas
«Meuta»

Hocka JIK1133010 (memn)

Cron 2x-TyMOOBBII HE CTaHIAPT.
Crton mabopatopHsIil pabounii — 5
Cron-moiika

Tymba moakaTHas MeTajuIMyecKas
-2

[Ixad nist 1a00paTOPHOM MOCY B

BBITSI2KHAsA

2. KpacHodap, yn. KanuHuHa 0.
13, 30aHue y4yebHO20 Kopryca

300UHIICEHEPHO20
gaxynomema.

XUMUA

Ayn. 234 YyeOHnas ayautopus
BriTspkHOM mikad -2
IIpunynurensHas
cucreMa

BBITsSI2KHas

2. KpacHodap, yn. KanuHuHa 0.
13, 30aHue y4yebHO20 Kopryca

300UHIHCEHEPHO20
¢axyremema.




HaunmeHnoBaHnue y4eOHBIX
MpeIMETOB, KypCOB,
JTUCIUILTUH (MOAYJIei),
MIPAKTUKU, HHBIX BH]IOB
y4eOHOI eI TeTbHOCTH,
MPEIYCMOTPEHHBIX YIeOHBIM
TUTaHOM 00pa30BaTENBFHON
TIPOTPaMMEI

HanmeHnoBaHue noMenieHui ais
MIPOBEJCHUS BCEX BUJIOB yUEOHOI
JeATEeNIbHOCTH, NIPEyCMOTPEHHO

Y4eOHBIM IUIAHOM, B TOM YHCIIE
TIOMEILEHUS JUIsl CAMOCTOSTEINbHON

paboThl, ¢ yKa3aHHEM MepeyHsI OCHOBHOTO
000pynoBaHus, YaeOHO-HATIIAIHBIX
ocoOnit ¥ UCTIOIB3yEeMOTO
MPOTPaMMHOTO 00eCTICUeHHUS

Anpec (MECTOIOJIOKEHUE)
MIOMEIIEHUH JUIs TPOBENICHUS BCEX
BUJIOB yueOHOM NesITeIbHOCTH,
MIPEAYCMOTPEHHOH yueOHBIM
IUIAaHOM (B Cilydae peanu3aluu
00pa3oBaTeNIbHOM POrpaMMBbI B
ceTeBoil hopmMe TOTOTHUTETEHO
YKa3bIBa€TCSI HANMECHOBAHHE
OpraHu3anuu, ¢ KOTOpou
3aKITIOUYCH

HaGop peakTuBOB M moOCynbl AJsi
IPOBEICHUS J1aOOPaTOPHBIX padoT
CymunbHbIN mkad
DJIIEKTPOIUIUTKA

Hentpudyra OIMH-3

HaBecHOM CyIIMIBHBIM CTEIUIAXK
JUTSI TIOCYTBI

[Irarus 112 4610

Hocka IK1123010 (memn)
Cron-Moiika

Cron naboparopHsblii pabounii — 3
Cron o1HOTYMOOBBIH

CtoJ1 TopueBoit

Tymba moakaTHas MeTayuIM4YecKas
-4

[Ikad obmienabopaTopHsbIi - 2

XUMUSA

Ayn. 231 YyeOHnas ayautopus
BerrsoxHOM mikad -2
[TpunynurensHas
cucrema

HaGop peakTHBOB M MHOCYIBl JUIS
MIPOBEICHUS JTA0OPATOPHBIX PaboT
OnekrporiauTtka  1-koHpopouyHas
«Meyra»

HaBecHOW CyIIUIBHBIM  CTEUIAXK
JUTSI TIOCYJTBI — 2

Irtarus naboparopusiii [13 — 2710
Hocka IK1133010 (memn)
Cron-moiika

Cron 2x-TyMOOBBIN HE CTaHIIAPT.
Cron 1abopaTtopHbIi paboumii — 5
[Ixad mst mabopaTopHO MOCY B
[Tkad oOmienabopaTOpHBI

BBITS2KHAsA

2. KpacHodap, yn. KanuHuHa 0.
13, 30aHue y4yebHO20 Kopnyca

300UHIICEHEPHOO
¢axynemema.

XuMus

Ayn. 232 Yyebnas ayautopus
BertsoxHol mikad -2
[IpunynurensHas
cucrema

Habop peakTuBOB M mOCyIbl AJs
IIPOBEICHUS J1aOOPAaTOPHBIX padoT
DJIEKTPOTUIUTKA

HaBecHOlM CyIIMIBHBIM  CTEIUIAXK
JUIS IOCY JTbI

Cton 2-X MECTHBII

Jo3zarop — 3

BBITSIDKHAs1

2. KpacHodap, yn. KanuHuHa 0.
13, 30aHue y4yebHO20 Kopryca

300UHIICEHEPHO20
gaxynomema.




HaunmeHnoBaHnue y4eOHBIX
MpeIMETOB, KypCOB,
JTUCIUILTUH (MOAYJIei),
MIPAKTUKU, HHBIX BH]IOB
y4eOHOI eI TeTbHOCTH,
MPEIYCMOTPEHHBIX YIeOHBIM
TUTaHOM 00pa30BaTENBFHON
TIPOTPaMMEI

HanmeHnoBaHue noMenieHui ais
MIPOBEJCHUS BCEX BUJIOB yUEOHOI
JeATEeNIbHOCTH, NIPEyCMOTPEHHO

Y4eOHBIM IUIAHOM, B TOM YHCIIE
TIOMEILEHUS JUIsl CAMOCTOSTEINbHON

paboThl, ¢ yKa3aHHEM MepeyHsI OCHOBHOTO
000pynoBaHus, YaeOHO-HATIIAIHBIX
ocoOnit ¥ UCTIOIB3yEeMOTO
MPOTPaMMHOTO 00eCTICUeHHUS

Anpec (MECTOIOJIOKEHUE)
MIOMEIIEHUH JUIs TPOBENICHUS BCEX
BUJIOB yueOHOM NesITeIbHOCTH,
MIPEAYCMOTPEHHOH yueOHBIM
IUIAaHOM (B Cilydae peanu3aluu
00pa3oBaTeNIbHOM POrpaMMBbI B
ceTeBoil hopmMe TOTOTHUTETEHO
YKa3bIBa€TCSI HANMECHOBAHHE
OpraHu3anuu, ¢ KOTOpou
3aKITIOUYCH

Hocka JIK1133010 (memn)
Cron-Moiika

Crton mabopatopHsIii — 7

[kad nns nabopaTopHON TOCYIBI
[lIxad obmenabopaToOpHbBIN
Okpan Ha TpuHore Screen Media

Ayn. 411  JlaGoparopus 1o
MOJrOTOBKE  JIEMOHCTPAIIMOHHBIX
OIIBITOB

BerTsoxHON mKad

Taomuust

HaGop peakTuBOB M XUMHUUYECKOU
MIOCYIBI TUIst NIPOBEICHUS

JIEMOHCTPAIIMOHHBIX OIBITOB
Cron XxumMu4ecKui

Cryn xecTkuii — 2

Cryn I[IM

[lIxad anTeynbIit

2. KpacHodap, yn. KanuHuHa 0.
13, 30aHue y4yebHO20 Kopnyca

300UHIICEHEPHO20
gaxyromema.

Oprannueckasi XUMHS

Aya. Ne 400 YueOnas ayautopus
[Ixad BBITSXKHOM — 2 1T

Cron naboparopHsblii — 1 mr.
Crynpa perynupyemsie — 15 wr.
Jlocka knaccHas

Cton ocTpoBHOM — 4 1T

[Mkad — 1 mt

Cryn IIM - 1 it

[Tnuta snexTpudeckas — 1 mr
Cron-Mmoiika — 2 mr.

Crennak OTKPBITHIN

2. KpacHodap, yn. Kanu+HuHa 0.
13, 30aHue y4ebHo20 Kopryca

Gaxyremema 3awiumol
pacmeHut

Opl" AHNYCCKasA XUMHUA

Ayn. Ne 401 YyeGHast aynuTopust
[kad BHITSXKHONU — 2 T

Cron naboparopHsiii — 1 miT.
Cton ocTpoBHOI - 4

Crynbg perynupyemsle — 15 mr.
Cryn [IM

Jlocka knaccHas

Croun npenogaBatens — 1 mr
[Mxad — 1 mt

Crynps - 1 T

MIEYKH JIEKTpUUEcKHe — 1 mr
Cron-Mmoiika — 2 mr.

Cremnax OTKpBITHII

2. KpacHodap, yn. KanuHuHa 0.
13, 30aHue yuebHo20 Kopryca

gaxynemema 3auumol
pacmeHut

Opranuueckasi XuMHs

Ayna. Ne 423 VyeOnas ayauTopus
[Tkad BBITSKHON — 2 T

2. KpacHodap, yn. Kanu+HuHa 0.
13, 30aHue y4ebHoeo Kopriyca




HaunmeHnoBaHnue y4eOHBIX
MpeIMETOB, KypCOB,
JTUCIUILTUH (MOAYJIei),
MIPAKTUKU, HHBIX BH]IOB
y4eOHOI eI TeTbHOCTH,
MPEIYCMOTPEHHBIX YIeOHBIM
TUTaHOM 00pa30BaTENBFHON
TIPOTPaMMEI

HanmeHnoBaHue noMenieHui ais
MIPOBEJCHUS BCEX BUJIOB yUEOHOI
JeATEeNIbHOCTH, NIPEyCMOTPEHHO

Y4eOHBIM IUIAHOM, B TOM YHCIIE
TIOMEILEHUS JUIsl CAMOCTOSTEINbHON

paboThl, ¢ yKa3aHHEM MepeyHsI OCHOBHOTO
000pynoBaHus, YaeOHO-HATIIAIHBIX
ocoOnit ¥ UCTIOIB3yEeMOTO
MPOTPaMMHOTO 00eCTICUeHHUS

Anpec (MECTOIOJIOKEHUE)
MIOMEIIEHUH JUIs TPOBENICHUS BCEX
BUJIOB yueOHOM NesITeIbHOCTH,
MIPEAYCMOTPEHHOH yueOHBIM
IUIAaHOM (B Cilydae peanu3aluu
00pa3oBaTeNIbHOM POrpaMMBbI B
ceTeBoil hopmMe TOTOTHUTETEHO
YKa3bIBa€TCSI HANMECHOBAHHE
OpraHu3anuu, ¢ KOTOpou
3aKITIOUYCH

CtoJ1 OCTpOBHOM — 4 1IT.

Cron nabopatopHbIii paboumit
Crynbs perynupyemsbie — 15 mrT.
Jlocka knaccHas

Crou npenoaaBatens — 1 mr
[Mkad — 1 mt

Crynbg - 10 wr

[Tnura snextpuyeckas — 1 wr
Cron-moiika — 2 mrT.

Cremnax OTKpBITHII

Gakyremema 3auumol
pacmeHuti

OpFaHI/IquKaH XUMMUA

Ayn.Ne 424 YyeOunas aynutopus
[lkad BHITSAXKHONU — 2 1T
Cron naboparopHsrii — 1 mr.
Crton octpoBHOiI - 4
Crynbs perynupyemsie — 15 mr.
Jlocka knaccHas
Cron npenogasarens — 1 mt
[Mkad — 1 mt
Crynpg - 1 mr
MEYKU dJIEKTPUIYECKre — 1 mT
Cron-moiika — 2 mrT.
Crennax OTKpBITHII

2. KpacHodap, yn. KanuHuHa 0.
13, 30aHue yuyebHo20 Kopryca

Gaxyremema 3awumol
pacmeHut

Hayuno-
UCCIIeI0BaTEIbCKas
naboparopust

Aya. Ne 402 HayuHo-uccrnenosa-
TeJbCKas 1aboparopus
Becsor Shinko
Becsl ToBapHbIE
Hcnapurens
Memainka
BakyyMHBIl Hacoc
[TepememmBaroriee ycTpoicTBo — 2
ITeus CBY
Cron-moiika — 2
Cron nabopaTopHbIit
Crou ToprieBoi — 2
XonoaunbHuK «CapaToBy
Ixad BEITSHKHON — 3
[Ixad m1st XxpaHEHUs! pEaKTHUBOB — 5
[kad naBecHoi — 1
JIromuHOCKONI
Memainka
Hacoc BakyymHBII
ITonka Ha Tpex KpoHIITEHHAX — 2

2. KpacHodap, yn. Kanu+HuHa 0.
13, 30aHue yuebHo20 Kopryca

gaxynemema 3auumol
pacmeHut




HaunmeHnoBaHnue y4eOHBIX
MpeIMETOB, KypCOB,
JTUCIUILTUH (MOAYJIei),
MIPAKTUKU, HHBIX BH]IOB
y4eOHOI eI TeTbHOCTH,
MPEIYCMOTPEHHBIX YIeOHBIM
TUTaHOM 00pa30BaTENBFHON
TIPOTPaMMEI

HanmeHnoBaHue noMenieHui ais
MIPOBEJCHUS BCEX BUJIOB yUEOHOI
JeATEeNIbHOCTH, NIPEyCMOTPEHHO

Y4eOHBIM IUIAHOM, B TOM YHCIIE
TIOMEILEHUS JUIsl CAMOCTOSTEINbHON

paboThl, ¢ yKa3aHHEM MepeyHsI OCHOBHOTO
000pynoBaHus, YaeOHO-HATIIAIHBIX
ocoOnit ¥ UCTIOIB3yEeMOTO
MPOTPaMMHOTO 00eCTICUeHHUS

Anpec (MECTOIOJIOKEHUE)
MIOMEIIEHUH JUIs TPOBENICHUS BCEX
BUJIOB yueOHOM NesITeIbHOCTH,
MIPEAYCMOTPEHHOH yueOHBIM
IUIAaHOM (B Cilydae peanu3aluu
00pa3oBaTeNIbHOM POrpaMMBbI B
ceTeBoil hopmMe TOTOTHUTETEHO
YKa3bIBa€TCSI HANMECHOBAHHE
OpraHu3anuu, ¢ KOTOpou
3aKITIOUYCH

Hayuno-
uccIe0BaTeIbCKast
nabopaTopust

XUMHYECKHE
AIIEKTPUYECKHUE,
BCTPSAXUBATENH,
MarHUTHBIE C IPUBOJIAMH.

Becsr Shinko

Becsl ToBapHbIE

Hcnapurens

Memainka

BakyymHbIli Hacoc
[TepememmBaroriee ycTpoicTBo — 2
ITeur CBY

Cron-moiika — 2

Cron nabopatopHbIit

Crou TopuieBoi — 2

XononunbHUK «CapaToBy

Ixad BBITSOKHON — 3

Ixad 11t XpaHEHUsI pEaKTUBOB — 5
[lkad naBecHom — 1

JIromuHOCKON

Memainka

Hacoc BakyyMHBII

[Tonka Ha TpeX KpOHIITEHHaX — 2

TICYKHU
BCCHI,
MeEIIaJIK1

CTOJIBI,

IIpeoocmasnenue
Oe3nUMUmMHO20 00Cmyna
6 unmeprem ( 60>-
201612 om 26.12.2016
250 Moum/c, I1AO
«Pocmenexomy) .
Mynemumeoutinwiii Kypc
JIeKYUll N0 OP2aHUYecKou
Xumuu

Aya. Ne 419 Tomemenus aiis
CaMOCTOSITENIbHOM paboThl YueOHas
ayIUTOpPHUS

bubnuoreunsiit ponn kadeapst
Becsor Shinko

Honomep N60-MU — 2
Konaykromerp
CriektpooTomeTp

Cron 2x-TyMOO0BBIN

Cron nabopaTopHbIit

Cton ocTpoBHOM — 5

Cron-moiika

[Ixad mst mabopaTopHO MOCY B
Ixad s XpaHeHUs! peaKTUBOB
[Ixad cymmnbHBIH

OO6nyyarenb GaKTepUOIOTHUECKUI
Ctyn 1abopaTopHbIii - 7

2. KpacHodap, yn. Kanu+HuHa 0.
13, 30aHue yyebHo20 Koprnyca

gaxynemema 3awumol
pacmeHuti

. XuMug

Ayn. 139 VYuyebnas ayauropus
BeitsxHOM 1mKad
IIpunynurensHas
cucreMa

BBITsSI2KHas

2. KpacHodap, yn. Kanu+HuHa 0.
13, 30aHue yuyebHo20 Kopryca

300UHIHCEHEPHO20
¢axyremema.




HaunmeHnoBaHnue y4eOHBIX
MpeIMETOB, KypCOB,
JTUCIUILTUH (MOAYJIei),
MIPAKTUKU, HHBIX BH]IOB
y4eOHOI eI TeTbHOCTH,
MPEIYCMOTPEHHBIX YIeOHBIM
TUTaHOM 00pa30BaTENBFHON
TIPOTPaMMEI

HanmeHnoBaHue noMenieHui ais
MIPOBEJCHUS BCEX BUJIOB yUEOHOI
JeATEeNIbHOCTH, NIPEyCMOTPEHHO

Y4eOHBIM IUIAHOM, B TOM YHCIIE
TIOMEILEHUS JUIsl CAMOCTOSTEINbHON

paboThl, ¢ yKa3aHHEM MepeyHsI OCHOBHOTO
000pynoBaHus, YaeOHO-HATIIAIHBIX
ocoOnit ¥ UCTIOIB3yEeMOTO
MPOTPaMMHOTO 00eCTICUeHHUS

Anpec (MECTOIOJIOKEHUE)
MIOMEIIEHUH JUIs TPOBENICHUS BCEX
BUJIOB yueOHOM NesITeIbHOCTH,
MIPEAYCMOTPEHHOH yueOHBIM
IUIAaHOM (B Cilydae peanu3aluu
00pa3oBaTeNIbHOM POrpaMMBbI B
ceTeBoil hopmMe TOTOTHUTETEHO
YKa3bIBa€TCSI HANMECHOBAHHE
OpraHu3anuu, ¢ KOTOpou
3aKITIOUYCH

HaGop peakTuBOB M moOCynbl AJsi
IPOBEICHUS J1aOOPaTOPHBIX padoT
OnekTporuTka  1-KoHpopouHas
«Meuta»

Bechl ananuTtrueckue

LenTpudyra

Bechl anekTpoHHbIE

Hocka IK1133010 (memn)
Crnextpodoromerp UNICO-1200
Croun 1y1st BecoB 1a00paTOPHBIi
Cron mpucTeHHBIN J1a0opaTOPHBIN
-5

Cron-moiika




